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e G S Anal (SA) 14

General Technical of the Spectrum Analyzer shall have all following

function:

Spectrum analysis measurements function.

Two-port vector network analysis function.

Vector volt meter function.

Channel Power Meter function.

Power Meter Measurement.

Spectrogram measurements function.

Distance-to-fault measurements function.

Rugged housing for rough work in the field.

Operation at least 3 hours with battery.

Remote control function.

Handheld Directional Antenna.

The international standard shall be complied as following.

Mechanical resistance

The Vibration sinusoidal type and random type shall have complied in line with

MIL-PRF-28800F class 2 standard.

The Shock shall comply at least MIL-PRF-28800F class 2 standard.

The safety shall comply with [EC 61010-1, EN 61010-1, UL 61010-1,

The EMC (Electro Magnetic Charge) shall comply in line with European EMC

Directive 2004/108/EC including.

EN 61326 class B (emission)

CISPR 11/EN 55011/group 1 class B (emission)

EN 61326 table 2 (immunity, industrial) field strength:

30 V/m: 30 MHz to 2 GHz 3 V/m: 2 GHz to 2.7 GHz

Technical specification

General technical shall be complied,

Frequency range shall at least 100 kHz to 8 GHz.

Frequency resolution shall not exceed 1 Hz.

Reference frequency aging per year shall not exceed +1 ppm.

Reference frequency with GPS shall not exceed 2.5 x 107%Hz after satellite

lock > 1 minute.

Marker resolution shall not exceed 0.5 Hz.

AC power supply 100 V 1o 240 V, 10 % 50 Hz to 60 Hz
q—nl
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3.1.7

3.1.8

3.2
3.2.1
3.2.2
323

324
3341
334.2

3343
3.25
3.2.6

3361

3.36.2

3.3.6.3
3.2.7

328
3.3
331

33.2

333
334
335
336

3.3.7
34

3.4.1

3.4.2

-2-

The Spectrum Analyzer shall be complied with SCPI command document
(Standard Commands for Programmable Instruments).
Weight shall be less than 4.8 kg.

Spectrum analysis measurements function.

Frequency range shall be at least 100 kHz to 8 GHz.

Marker resolution shall be at least 0.1 Hz.

Frequency span shall be 0 Hz, 10 Hz to 8 GHz with maximum span deviation
shall not exceed 1 %

Sweep time at each span parameter shall be following,

At span = 0 Hz Sweep time shall be at least 100 Us to 1000 s.

At 10 Hz < span < 600 MHz Sweep time shall be at least 20 ms to 1000 s.
At span > 600 MHz Sweep time shall be 20 ms x span/600 MHz to 1000 s.
Resolution bandwidths at range —3 dB shall at least 1 Hz to 3 MHz.

SSB phase noise at frequency = 500 MHz shall be following

Carrier offset 30KHz, SSB phase noise shall not exceed ~105 dBc/Hz.

Carrier offset 100 kHz, SSB phase noise shall not exceed -110 dBc/Hz.
Carrier offset 1 MHz, SSB phase noise shall not exceed -127 dBc/Hz.
Maximum rated input levels CW RF power when RF attenuation > 10dB shall at
least +27 dBm.

Inputs and Output port shall be N-type female with 50 Q) impedance.
Two-port Vector Network Analysis (VNA) and Vector volt meter function.
Port output power via tracking generator shall be at least 0 dB to-40 dB in 1 dB
step.

The Network analyzer reflection shall be result as magnitude, phase, VSWR,
Smith Chart, group delay.

Vector volt meter reflection shall be result as magnitude + phase.

The receive path RF attenuation shall be at least 0 to 30 dB

The return loss resolution shall be at least 0.01 dB.

The Network analyzer transmission shall be result as magnitude, phase, group
delay and electrical length.

Frequency range shall be at least 300 kHz to 8 GHz.

Channel Power Meter function.

The amplitude measurement shall be at least offset, dB relative.

The unit shall be at least dBm and W.

g
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3.4.4

3.5
351
352
353
3.53

3.6
3.6.1
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4.1
4.2
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4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11

4.12
4.13

3

The measurement range shall be at least -120 dBm to +30 dBm.

The level measurement uncertainty at 100 MHz shall not exceed 0.3 dB

at +20° C to +30° C.

Power Meter Measurement.

The in-line power measurement range shall be at least 30 mW to 200 watts.
The frequency range shall be at least 25 MHz to 1 GHz

The insertion loss shall not exceed 0.06 dB

The power meter shall be result at least Forward Power, Reflection power,
VSWR.

Spectrogram measurements function.

The Spectrogram measurements shall be display at least overlay, full screen,
top or bottom with active trace.

The waterfall angle shall be at least Moderate, steep, gradual and wild angle.
Distance-to-fault measurements function.

The result format shall be at least return loss, VSWR.

The return loss resolution shall not exceed 0.01 dB.

The maximum cable length on cable loss shall at least 1,500 meters.
Handheld Directional Antenna sets.

Frequency range shall be covering all of the frequency 9.0 kHz to 7.0 GHz.
The frequency range 700 Mhz to 2,500 Mhz shall be provide separately from the
main set.

Polarization shall be adjustable horizontal or vertical.

VSWR at 1 MHz to 7 GHz shall be lower than 2.5:1

The impedance shall be 50 Q.

Qutput IP3 typical shall be 20 dBm.

Destructive field strength shall at least 10 V/m.

Electronic compass and GPS shall be integrated.

Fach antenna weight shall be less than 1.05 kg.

The Handheld Directional Antenna shatl have same brand with SA.

The Handheld Directional Antenna shall have the original brand with SA and
transportation case.

The Handheld Directional Antenna shall be supplied 1 set per SA.

The tripod for Handheld Directional Antenna shall be supplied 1 set per SA.
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. Accessory,

51 RF Cable at least 1.2 m frequency response DC to 8 GHz, armored, N male/N
female and N male/N male connectors with lab grade quality shall supply 2 sets
per SA.

5.2 Combined Calibration Kit, Open, Short, 50 Q) and Through 1 set per SA.

53 12V Car Adapter supply 1 set per SA.

54 Lithium-lon Battery Pack at least 6.4 Ah 2 sets per SA.

5.5 External battery charger pack shall be supply 1 set per SA.

5.6 The memory sforage card at least class10 and capacity at least 32 GB shall be
supply 1 set pér SA.

5.7 The soft carrying Bag shall be supply 1 set per SA.

5.8 The Hard Casefor shall be supply 1 set per SA.

5.9 The GPS Receiver shall be supply 1 set per SA.

5.10 The Directional= Power Sensor shall be supply 1 set per SA.

5.10.1 Frequency range shall be at least 25 MHz to 1 GHz.

5.10.2 power measurement range shall be at least 30 mW to 200 W.

5103  VSWR reference @ load 50 €2 shall be lower than 1.06:1.

5104  Temperature coefficient @ 40 MHz to 1 GHz shall be at least 0.25%/K
(0.011dB/K)

5.10.5 Range of typical measurement error with modutation AM 80% shall be lower

than £3% of measured value (£0.13 dB).

511 Transport Case for Antenna shalt be supply 1 set per SA.

5.12 Serial to USB céble adapter shall be supply 2 sets per SA.

513 The operation, Technical, User manual shall be supply at least 1 set per SA by
printable book and electronic files.

5.14 The remote control software shall be supply with full software license 1 set per
SA.

5.15 RF connector N-type male to N-type female shall be supply 2 sets per SA.

5.16 SA Controller shall be 14 sets and consisting of:

5.16.1 SA Controller shall be IQ Record and Playback Measurement function of SA with
| ocal storage more than 2 TB.

5.16.2 SA Controller shall be Web server for control and monitor.

5.16.3 SA Controller shall be Software Defined RF Receiver for AM Air-Band, FM Narrow-
Band, FM Broadcast Demodulation and ADS-B with ADC 12 Bits support SCPI
functions.

(TM
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5.16.4 SA Controller shall comply with EURO CAE ED-137B for audio/demodutation

remote monitoring.

5.17 The screen protect film shall be provide 2 sets per SA.
5.18 The hanging tools for power sensor in the metal rack shall be supply 1 set per
SA.

Warranty at least 3 years
Delivery Date: 150 days
The bidder must be authorized from manufacturer or authorized agency only SA
not included accessories.

9. Training Hardware and Software shall be arranged at AEROTHAI at least 1 day
and at least 10 engineers with proper document and training material.

ﬁth
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General Technical of the Spectrum Analyzer shall have
all folowing function:

1.1 Spectrum analysis measurements function.
1.2 Two-port vector network analysis function.
1.3 Vector volt meter function,

1.4 Channel Power Meter function.

1.5 Power Meter Measurement.

1.6 Spectrogram measurements function.

1.7 Distance-to-fault measuremenits function.
1.8 Rugeed housing for rough work in the field.
1.9 Operation at least 3 hours with battery.
1.10 Remote control function.

1.1 Handheld Directicnal Antenna.

The international standard shall be complied as
following,

21 Mechanical resistance
2.1.1 The Vibration sinusoidal type and random type shall have
complied in line with MIL-PRF-28800F class 2 standard.
2.1.2 | The Shock shall comply at least MIL-PRF-28800F class 2
standard.
2.2 The safety shall comply with IEC 61010-1, EN 61010-1, UL
61010-1.
2.3 The EMC {Electro Magnetic Charge) shall comply in line
with European EMC Directive 2004/108/EC including.
2.3.1 EN 61326 class B (ernission)
232 | CISPR 11/EN 55011/group 1 class B (emission)
233 EN 61326 table 2 (immunity, industrial) field strength:

30 V/m: 30 MHz to 2 GHz 3 V/m: 2 GHz to 2.7 GHz

Technical specification

3.1

General technical shall be complied,
311 Fraguency range shall at least 100 kHz to 8 GHz.
3.1.2 | Freguency resolution shall not exceed 1 Hz.
3.1.3 | Reference frequency aging per year shall not exceed £1
3.1.4 | Reference frequency with GPS shall not exceed £2.5 x 10°

*Hz after satellite
lock > 1 minute.
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3.1.5 | Marker resolution shall not exceed 0.5 Hz.
3.1.6 AC power supply 100 V to 240 V, £10 % 50 Hz to 60 Hz
3.1.7 | The Spectrum Analyzer shall be complied with SCPI
command document {Standard Commands for
Programmable Instruments).
3.1.8 Weight shall be less than 4.8 ke.
3.2 Spectrum analysis measurements function.
321 Frequency range shall be at least 100 kHz to 8 GHz.
322 | Marker resolution shall be at least 0.1 Hz.
323 Frequency span shall be 0 Hz, 10 Hz to 8 GHz with
maximum span deviation shall not exceed +1 %
3.24 | Sweep time at each span parameter shall be following,
3.3.4.1 | At span = 0 Hz Sweep time shall be at least 100 s to
1000 s.
3.3.4.2 | At 10 Hz < span < 600 MHz Sweep time shall be at least
20 ms to 1000 s.
3.3.4.3 | At span > 600 MHz Sweep time shall be 20 ms x span/600
MHz to 1000 s. ’
325 Resolution bandwidths at range -3 dB shall at least 1 Hz
to 3 MHz.
3,26 SSB phase noise at frequency = 500 MHz shall be
following
3.3.6.1 | Carrier offset 30KHz, SSB phase noise shall not exceed -
105 dB¢/Hz.
3.3.6.2 | Carrier offset 100 kHz, SSB phase noise shall not exceed -
110 dBc/Hz.
3.3.6.3 | Carrier offset 1 MHz, SSB phase noise shall not exceed -
127 dBc/Hz.
327 Maximum rated input tevels CW RF power when RF
attenuation > 10dB shall at least +27 dBm.
3.2.8 Inputs and Qutput port shall be N-type female with 50 Q
impedance.
i3 Two-port Vector Network Analysis (VNA) and Vector
volt meter function.
3341 Port output power via tracking generator shall be at least 0
dB to -40 dB in 1 dB step.
3.3.2 The Network analyzer reflection shall be result as

magnitude, phase, VSWR, Smith Chart, group delay.
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333 Vector volt meter reflection shall be result as magnitude
+ phase.
3.3.4 The receive path RF attenuation shall be at least 0 to
30dB
3.35 The return loss resolution shalt be at least 0.01 dB.
3.3.6 The Network analyzer transmission shall be result as
magnitude, phase, group delay and electrical length.
3.3.7 Frequency range shall be at teast 300 kHz to 8 GHz.
34 Channel Power Meter function.
3.4.1 The amptitude measurement shall be at least offset, dB
relative.
3.4.2 The unit shall be at least dBrm and W,
3.4.3 The measurement range shall be at least -120 dBm to
+30 dBm.
3.4.4 The level measurement uncertainty at 100 MHz shall not
exceed 0.3 dB at +20° C to +30° C.
35 Power Meter Measurement.
3.5.1 The in-line power measurement range shall be at least 30
mwW to 200 watts.
35.2 The frequency range shall be at least 25 MHz to 1 GHz
353 The insertion loss shall not exceed 0.06 dB
3.5.3 The power meter shall be result at least Forward Power,
Reflection power, VSWR.
3.6 Spectrogram measurements function.
3.6.1 The Spectrogram measurements shall be display at least
overlay, full screen, top or bottom with active trace.
3.6.2 The waterfall angle shall be at least Moderate, steep,
gradual and wild angle.
3.7 Distance-to-fault measurements function.
3.7.1 The result format shall be at least return loss, VSWR.
372 The return loss resolution shall not exceed 0.01 dB.
3.7.3 The maximum cabte length on cable loss shall at least
1,500 meters.
Handheld Directional Antenna sets.
41 Frequency range shall be covering all of the frequency 9.0
kHz to 7.0 GHz.
4.2 The frequency range 700 Mhz to 2,500 Mhz shall be
provide separately from the main set.
4.3 Polarization shall be adjustable horizontal or vertical.
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4.4 VSWR at 1 MHz to 7 GHz shall be lower than 2.5:1

4.5 The impedance shall be 50 Q.

4.6 Output IP3 typical shall be 20 dBm.

4.7 Destructive field strength shall at least 10 V/m.

4.8 Electronic compass and GPS shall be integrated.

4.9 Each antenna weight shall be less than 1.05 ke.

4.10 The Handheld Directional Antenna shall have same brand
with SA.

4.11 The Handheld Directional Antenna shall have the original
brand with SA and transportation case.

4.12 The Handheld Directionat Antenna shall be supplied 1 set
per SA.

4.13 The tripod for Handheld Directional Antenna shatl be

supplied 1 set per SA.

Accessory,

5.1

RF Cable at least 1.2 m frequency response DC to 8 GHg,
armored, N male/N female and N male/N mate connectors
with lab grade quality shall supply 2 sets per SA.

5.2 Combined Calibration Kit, Open, Short, 50 Q and Through
1 seft per SA.

53 12 V Car Adapter supply 1 set per SA,

5.4 Lithium-lon Battery Pack at least 6.4 Ah 2 sets per SA.

5.5 External battery charger pack shall be supply 1 set per SA,

5.6 The memory storage card at least class10 and capacity at
least 32 GB shall be supply 1 set per SA.

5.7 The soft carrying Bag shall be supply 1 set per SA.

5.8 The Hard Case for shall be supply 1 set per SA.

5.9 The GPS Receiver shall be supply 1 set per SA.

5.10 The Directional Power Sensor shall be supply 1 set per SA.

5.10.1 Frequency range shall be at least 25 MHz to 1 GHz.

5.10.2 Power measuremenit range shall be at least 30 mW to
200 W.

5.10.3 VSWR reference @ toad 50 ( shall be lower than 1.06:1.

5.10.4 Temperature coefficient @ 40 MHz to 1 GHz shall be at
least 0.25%/K (0.011dB/K)

5.10.5 Range of typical measurement error with modulation AM
809% shall be lower than 3% of measured value (£0.13
dB).

5.11 Transport Case for Antenna shall be supply 1 set per SA,
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5.12 Serial to USB cable adapter shall be supply 2 sets per SA.

5.13 The operation, Technical, User manual shall be supply at
least 1 set per SA by printable book and electronic files.

5.14 The remote control software shall be supply with full
software license 1 set per SA.

5.15 RF connector N-type male to N-type female shall be
supply 2 sets per SA,

5.16 SA Controller shall be 14 sets and consisting of:

5.16.1 | SA Controller shall be I1Q Record and Playback
Measurement function of SA with Local storage more than
2 7TB.

5.16.2 | SA Controller shall be Web server for control and monitor.

5.16.3 | SA Controtler shall be Software Defined RF Receiver for AM
Air-Band, FM Narrow-Band, FM Broadcast Demodulation
and ADS-B with ADC 12 Bits support SCPI functions.

5.16.4 | SA Controtier shall comply with EURO CAE ED-1378 for
audio/demodulation remote monitoring.

5.17 The screen protect film shall be provide 2 sets per SA.

5.18 The hanging tools for power sensar in the metal rack shall
be supply 1 set per SA

Warranty at least 3 years

Delivery Date: 150 days

The bidder must be authorized from manufacturer or
authorized agency only SA not included accessories.

9. Training Hardware and Software shall be arranged at
AEROTHAI at least 1 day and at least 10 engineers with
proper document and training material.

fn\l
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