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1. General
- The RF Communication test set shall have at least function
( Brand Rohde & Schwarz , Model CMA180 }
1.1 AF Measurement

1.2

1.3

1.4

1.1.1 AF Signal Generator

1.1.2 Power Meter and Frequency Meter

1.1.3 AF Filter

1.1.4 SINAD Meter

1.1.5 Distortion Meter

1.1,6 AF Oscilloscope

RF Measurement

1.2.1 RF Signal Generator

1.2.2 RF Power and Frequency Meter

1.2.3 RF Adjacent Channel Power

Protections

1.3.1 RF overload Protection for injecting exceed power into this equipment

1.3.2 Voltage overload is detected, etc.

Physical Specifications

1.4.1 Size and Weight should be compact size and capable to use outdoor

1.4.2 Color Display TFT screen with display protection cover and should illuminate
both indoor and outdoor adequately

1.4.3 Operating Temperature with SSD: 0 to + 50 °C
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1.4.4 Input Power Supply: 100 to 240 Vac (+10 %) 50 Hz to 60 Hz, 400 Hz (+5%)
or wider range

1.4.5 For standalone operation, the instrument shall be used in horizontal or
vertical position, standing on its feet, or with the support feet on the bottom

expanded

2. Technical Specificati

2.1

2.2

2.3

24

25

AF Signal Generator

2.1.1 Frequency Range 20 Hz to 21 kHz and shall be able to generate composite
AF signals with Single tone/multitoned/noise/CTCSS

2.1.2 Qutput Level 10 pV to 5V RMS

2.1.3 Frequency Resolution 1 Hz

2.1.4 Level Resolution 10 pV RMS

2.1.5 Output Impedance 4 OHM and can switchable balanced/unbalanced
output impedance 600 Q, 300 Q, 150 @, 50 © with externat output
matching impedance

2.1.6 Output Port shall be BNC feedthroughs with an integrated 600 Q
impedance or XLR connector

2.1.7 1 set of the AF impedance matching unit conversion and matching of
unbalanced/balanced audio systems R&S®CMA-ZE00A shall be provide.

AF Voltmeter and Frequency Meter

2.2.1 AF Voltmeter Frequency Range 50 Hz to 21 kHz

222 AF Voltmeter Level Range AC Coupling 50 uV to 30 V RMS,
DC -43V to +43V

223 AF Voltmeter Resolution 1uV @ Level < 1ImV and 0.1%. @ level 2 1 mV

2.2.4 Input Impedance 100 KQ and can switchable balanced/unbalanced input
impedance 600 Q, 300 Q, 150 , 50 Q with external input matching
impedance

2.2.5 Input Port shall be BNC feedthroughs with an integrated 600 Q impedance
or XLR connector

AF Filters shall be selectable in the following filters

2.3.1 CCITT Weighting audio filter

SINAD Meter

2.4.1 Operating Frequency 50 Hz to 10.5 kHz

2.4.2 Measurement Range 1 dB to 45 dB

2.43 Level range 10 mV to 30 V (RMS)

2.4.4 Resolution 0.1 dB

THD+N and THD Distortion Meter

2.5.1 Operating Frequency 50 Hz to 10.5 kHz

2.5.2 Level range 10 mV to 30 V (RMS)

2.5.3 Resolution 0.01 %



2.6 AF Oscilloscope
2.6.1 Signal source AF1IN, AF2IN, de-mod, SPDIF
2.6.2 Bandwidth @ 0 dB = 21 kHz
2.6.3 Input Range -43 V to +43 V
2.7 RF Signal Generator
2.7.1 Frequency Range shall be 0.1 MHz to 3,000 MHz
2.7.2 Attenuation Of harmonic
- Second harmonics @ RF OUT 0.1 MHz t0 3,000 MHz,
Power out <-2 dBm >30 dB
- Third harmonics @ RF OUT 0.1 MHz t0 3,000 MHz,
Power out put <-2 dBm >40 dB
2.7.3 Output level setting range
— RF COM with high-power attenuator -158 dBm to -9 dBm
- RF COM without high-power attenuator -141 dBm to +8 dBm
- RF OUT -135 dBm to +15 dBm
2.7.4 RF power overload protection
- RF COM with high-power attenuator 100 W continuous operation,
150 W @ 1 Min
— RF IN 100 mW / +20 dBm, shutdown when over voltage
- RF OUT 20 mW /+13 dBm, shutdown when over voltage
- Input Range -43 V to +43 V
- AM Depth 0 to 100 %
- AM Depth resolution 0.1%
- AM Depth modulation frequency range 1 Hz to 21 kHz resolution 0.1 Hz
- FM Deviation 0 Hz to 100 kHz resolution 1 Hz
- FM Modulation frequency range 0 Hz to 21 kHz
- Modulation distortion CCITT-Weighted < 1%
_ Reference Frequency Oscillator High Performance OCXO CMA-B69OM
® Max. frequency drift at temperature 0°C to +50°C (Ref at +25°C)
+5x10°
® Warm-up time at +25°C approx. 10 min
- Arbitrary waveform generator CMA-B110B/D and 1Q Record CMA-K220.
2.8 RF Power and Frequency Meter
2.8.1 Frequency Range shall be 0.1 MHz to 3,000 MHz
2.8.2 Level Range
- RF COM port with high-power attenuator at 1 MHz to 3,000 MHz
- Continuous wave (CW) up to 51.8 dBm
- Peaks envelop power (PEP) up to 51.8 dBm
2.8.3 RF IN port at 1 MHz to 3,000 MHz
- Continuous wave (CW) up to 20 dBm



3.

- Peaks envelop power (PEP) up to 20 dBm

2.8.4 Level Resolution shall be 0.01 dB
2.8.5 RF frequency meter
- Frequency range shall be .1 MHz to 3,000 MHz
- Frequency Resolution shall be 1 Hz
- Operate with AM modulation Measurement
- Measurement range AM Modulation shall be 0% to 100 %
- Measurement AM Modulation resoiution shall be 0.01%
2.9 Spectrum Analyzer
2.9.1 Frequency Range shall be 0.1 MHz to 3,000 MHz
2.9.2 Frequency Span shall be selectable between 10 kHz, 20 kHz, 40 kHz, 80
kHz, 160 kHz, 320 kHz, 640 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz and 20
MHz
2.9.3 Swept Frequency Span shall be 100 kHz to 2,999 MHz
2.9.4 RF swept shall have Detector, RMS, sample, min-max peak and auto peak
2.9.5 Shall have RF Tracking Generator function
2.9.6 Output Level Range -10 dBm or wider
2.9.7 Sweeping Mode and input/output 10 MHz reference frequency
2.10 VoiP support
210.1 VolP in line shall be EUROCAE ED-1378B, AF source to VolP and VolP to AF
measurement
210.2 PCM codec shall be A-law, p-Law, in tine with ITU-T G.711
210.3 AF measurement shall be frequency, level, THD, THD+N, SINAD, S/N and
audio spectrum
2.10.4 VolP delay measurement shall be support
- Device for transmitter (TX)
- Packet size 20 ms
— Uncertainty < 0.6 ms (meas.)
2 11 The instrument shall support the automatic test sequence for VHF/UHF TX-
RX Test
2,12 Search routine function shall be
2.12.1 RX sensitivity reduces the RF level until signai quality reaches a specified
value
2.12.2 RX IF bandwidth shifts the RF frequency to find the receiver bandwidth
2.12.3 RX squelch varies the RF level to find the squelch open and close level
as well as the hysteresis
212.4 Switched SNR switches the modulation on and off to measure SNR

Accessories:

2.1 [nstrument Accessories



3.2

3.3

3.4
3.5

3.1.1 The Radio Test set shall operate with Solid-State Storage disk (SSD) at least
512 GByte includes all Operation System and software license for the Radio
Test set until end of the lifetime
3.1.2 The Radio Test set shall have the function to enable remote instrument via
LAN and external WIFI router.
- The external WIFI router shall be provide 2 sets.
- The external WIFI router shall be LTE CAT4 Industrial Cellular Router
- The external WIFI router shall have LAN port and WAN port for
redundant network, and 4G LTE shall support Cat 4 DL up to 150 Mbps,
UL up to 50Mbps, DC-HSPA+, UMTS, TD-SCOMA, EDGE, GPRS
_ 4G LTE data sim card valid for 1 year shall be provided with all router
sets
RF Attenuator 2 EA
3.2.1 RF attenuators shall have input power max at least 100 W
3.2.2 Each RF attenuator shall have Insertion loss 30 dB at OC to 2 GHz
3.2.3 VSWR max shall tess than 1.15:1 @ Frequency DC to 2 GHz
3.2.4 RF attenuator shatl have N male and N Female connector
Cables Accessory
3.3.1 AC cord 90° angle length at least 2 meters 2 sets
3.3.2 Precision RF test Cable
- N Male to N Male Length 200 Centimeters 2 sets.

— N Male to Female Length 200 Centimeters 2 sets
N Male to SMB Length 200 Centimeters 4 sets.

All cables and connectors shall be 50 Ohms impedance

All cable assemblies shall be operating from DC. to 18 GHz with

insertion loss less than 2.0 dB/meter at maximum VSWR 1.35:1
Cable RF shielding shall be at least 110 dB with capacitance
96.46 pF/meter

Stylus pen for touch screen function shall be 2 ea

Multi-meter module and DC Clamp Amp-meter for measuring with

RF communication 2 sets

35.1 True-RMS AC/DC Clamp Meter shall be support iFlex system
3.5.2 DC Current

353 DC Current shall have Range 0 to 999.9 A

3.5.4 DC Current shall have Resolution 0.1 A

3.5.5 DC Current shall have Accuracy 2% at +5 digits

3,5.6 AC Voltage

3.5.7 AC Voltage shall have range 1000 V

3.5.8 AC Voltage shall have Resolution 0.1 V at lower 600.0 Volt
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35.9 AC Voltage shall have Resolution 1V at 600 Volt to 1000 Volt

3.5.10 AC Voltage shall have Accuracy 1.5% at +5 digits {20 Hz to 500 Hz)

3.5.11 Multi-meter shall have Remotely log, trend and monitor measurements
to pinpoint intermittent faults via Manufactory Application

3.5.12 Multi-meter shall have Inrush measurement to filter out noise and
capture motor starting current

3513 Multi-meter shall have Safety standard comply with IEC 61010-1,Pollution
Degree 2, IEC 61010-2-032: CAT Ill 1000 V / CAT IV 600 V and IEC 61010-2-
033:CAT Il 1000 V / CAT IV 600 V

3.5.14 Multi-meter shall have IP rating comply with IEC 60529

35.15 Multi-meter shall have Radio Frequency Certification FCC 1D comply with
T68-FBLE IC:6627A-FBLE

3516 Mult-meter shall have Temperature coefficients Add 0.1 x specified
accuracy for each degree C above 28 °C or below 18 °C

3517 Multi-meter shall have Integrated VFD low pass filter for accurate motor

drive measurements

3.6 Tablet for remote desktop usage 1 set.

3T

3.8
3.9

3.6.1 The tablet shall have the storage at least 256 GB

3.6.2 The tablet Weight shall less than 618 grams with wide 214.9 mm. height
280.6 mm. depth 6.1 mm. and 13 inches Liquid Retina display resotution
2732 x 2048 Pixels at 264 ppi.

36.3 The tablet CPU shall be at least 8 cores with 16-core Neural Engine

3.6.4 The tablet shall have the WIFI support.

3.6.5 The tablet shall be able to remote control the radio test set via WIFI
connection

3 6.6 The tablet shall have support with the original keyboard cover

3.6.7 The tabtet shall provide with original wireless touch pencil 1 ea. Per set

Laptop for CMA auto run software 1 set.

2.7.1 CPU shall be at least Intel Core ultra 7 with 3.80 GHz, 12 MB L3 Cache up
to 4.80 GHz

3.7.2 RAM shall be at least 16 GB LPDDR5X

3.7.3 Hard disk shall be SSD type at least 512 GB

3.7.4 Display shall be at least 14 inch WUXGA {1920x1200) IPS, 100%sRGB, 60Hz

3.7.5 Operation System shall be Windows 11 64 Bit pro

3.7.6 Peripherals ports shall be USB A, 2 x Type-C, Wi-Fi 6E + Bluetooth 5.3, HOMI
port, with USB-C Multifunction adapter including ethernet port

3.7.7 Laptop shall be supporting software upload, auto-run test software and
firmware upgrade of the RF Communication Test set

3.7.8 Laptop shall have full license MICROSOFT OFFICE HOME & BUSINESS.

Operating and Repair Manual with Hardcopy and CD or USB 2 set

Original Transport Case 1 set and Soft Case 1 set
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