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Development of Electrical Components and Evalution of Bus System

National Space Development Agency Ken Teraoka, Toshiki Morito

The electrical equipment installed in the HYFLEX(Hypersonic Flight Experiment) vehicle has
been developed in a short period bya applying well establishied technology and by utilizing and
modifying developed equipment. This papaer presents the function, performance and an outline of
the developed equipment. Post flight evaluation and analysis results for Bus System(Electric System)
are also presented.
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Table-1 Guidance & Control System Main Performance

Value of Angle Increase
/Integral Angle Increase
Output

Value of Speed Increase
/Integral Speed Increase
Output

Miss Alignment
Output Renewal Rate
Beginnig of Alignment
Input Voltage
Consumption Power
Dimensions

Mass

MPU
Operation

Register

Address

Operation Speed
Main Memory Capacity

Clocks

Other Functions

Input Voltage
Consumption Power
Mass

Size

Inertial Measurement Unit

Range ; 400 deg/sec (max)

Bias Stability ; 0,06 deg/h (less than)

Scale Factor Stability ; 40 PPM (less than)

Scale Factor Non Linearity ; 0-120 deg/sec : 60PPM (less than)
120-220 deg/sec : 250PPM (less than)
220-400 deg/sec : 60PPM (less than)

Random walk Factor ; 0.048 deg/le (less than)

Noise Level ; 0.33 deg/sec 0-p (16§ than)

Range ; 20G (max)

Bias Stability ; 115 micro G (less than)

Scale Factor Stability ; 114 PPM (less than)

Scale Factor Non Linearity ; 18 micro G/G& (less than)

Bias Vibration Sensitivity ; 10 micro G/(f@ RMS (less than)

Noise Level ; 0.2 G 0-p (Iess than)

less than 30 sec

40Hz

Precision of Azimuth ; with in 0.6 deg

28 VDC

66 Watts(max)

410-260-220 mm

less than 15.7 Kg

On-board Computer

32 Bit MPU [v70]

32 Bit Logic Operation

32/64 Bit Integer Operation

32/64 Bit Float Decimal Point Operation
General Purpose Register ; 32 Wards
Stack Pointer ; 5 Wards

4 GByte

2 MIPS (Dry stone)

RAM ; 128 KWards

ROM ; 32 KWards

Reference ; 163.84 KHz

Ward ; 10.24 KHz

Frame ; 40 Hz

Error Correction Code

Memory Backup(make use of external battery)
Data Multiple Access

28 VDC

23.3 Watts

18.5 Kg (less than)

380-299-204 mm
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Table-2 Communication & Tracking System Main Performance

Transmitting Frequency [MHz}
Receiving Frequency [MHz]
Output Power [W]

Modulation Type

Modulation (Receiving) Sensitivity
Input Voltage [VDC]

Size [mm]

Mass [kg]

Consumption Power [W]

Frames Per Subframe
Words Per Frame
Bits Per Word

Frame Sync.Words
Subframe Sync.Words
Output Level

PCM Code

Record Volume
Record Time
Reproduce Time
Input Voltage

Size

Mass

Consumption Power

S-TX

2289.6

8
Bi-Phase-L
1 radO-p

28
140-202-52
2.03
S6{Max]

PCM-PKG

VHF-TX

296.2

2
Bi-Phase-L.
1 rad0-p

28
111-151-47
2
22.4[Max]

40 Frames/Subframe
256 Words/fFame

8 Bits/Word

3 Words/Frame

1 Word/Frame

2Vpp
Bi-Phase-L

4423.68 Bits(Max)

216 sec(Max)
72 sec(Max)

28 VDC

310-320-200

113 kg

19.6 Watts[Max]

RT2

5480
5430
400(peak)
Pulse

below -70 dBm

28
150-131-126
2.9

16[Max]
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Table-3 Sequence of Event(Measurement & Plan)

Event

HYFLEX/J-I Separation

Beginning angle of attack change(0to49deg)
Ending angle of attack change

Beginning bank angle change(0to20deg)
Ending bank angle change

Maximum Mach number

Start of data recording

Start of VHF blackout

Start of UHF blackout

Beginning angle of attack change(49t0o30deg)
Maximum rate of aerodynamic heating

End of UHF blackout

Maximum acceleration

Maximum dynamic pressure

Ending angle of attack change

End of VHF blackout

Completion of data recording

Start of recorded telemetry data taransmittion
Beginning angle of attack change(30to35deg)
Mach number M=2

End of analytic drag control guidance

Pilot chute release

Drogue chute release

Start of residual GN2 exhaustion

Main chute release

Retrieval door release

Splashdown

Measurement
(sec)

25
30
40

76
105

125
126

133
141
158
125
184
185
299
339
339
455
465
465
475
492
837

Plan
(sec)

25
30

67

77

78

89

126
127
132
135
143
158
174
179
182
300
341
341
457
467
467
477
494
903
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