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1. [bookmark: _Ref418027616][bookmark: _Toc472350548]Purpose
The purpose of this document is to capture test data for Radio-Frequency module with Software-Defined-Radio (RF-SDR) as part of Open Cellular Base Transceiver Station (BTS). The document is intended to provide a formal report of measured and validated parameters to qualify RF-SDR module as part of design validation testing to ensure consistent and reliable operation across all supported operating and environmental conditions. 
2. [bookmark: _Toc472350549]Scope
Scope of this document is to qualify different sections as mentioned below:
1. Power Source section which includes Volatge regualators, FPGA PMIC
2. Clock section which includes VCTCXO, PLL
3. FPGA and FX3 section 
4. Transceiver Section (AD9361)
5. Transmitter and Receiver Sections
3. [bookmark: _Toc472350550]References
1. Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification https://github.com/markhor/OpenCellular
2. Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Plan https://github.com/markhor/OpenCellular
3. RF_SDR – datasheets
https://github.com/markhor/OpenCellular
4. [bookmark: _Toc472350551]Device-Under-Test (DUT) Details
a. System	: Open cellular Connect -1 
b. Sub-system	: RF-SDR  
c. Hardware version	: Life – 1 & Life -2
d. Software version	: The git versions as follows
a. Openbsc            :   5085e0b
b. Osmo-trx           :   2e5e2c5
c. Uhd                     :    f70dd85
e. Sample Count	:  01


5. [bookmark: _Toc472350552]Qualification Test Condition
Ambient Temperature – 25˚C
Operating Voltage - +12V DC

6. [bookmark: _Toc472350553]Qualification Result Summary

	 
	Sub-system
	Function
	Test cases/specification
	Priority
	Status

	Test ID
	
	
	
	
	

	Pwr1.1
	Power
	1. Conversion from 12V input from GBC board to 5.7, 3.7, 1.8, 1.2, 3.3,1 and 5.1V output using switching regulators.
	Voltage Accuracy
	P0
	Pass

	Pwr1.2
	
	
	Load regulation
	P0
	Pass

	Pwr1.3
	
	
	 Line regulation
	P0
	Pass

	Pwr1.4
	
	
	Ripple Noise
	P1
	Pass

	Pwr1.5
	
	
	Voltage Control
	P0
	Pass

	Pwr1.6
	
	2. Converting and regulating from switching regulators out to voltages required by various devices on RF_SDR section using LDO’s.
	

Voltage Accuracy
	P0
	Pass

	Pwr1.7
	
	
	Voltage Control
	P0
	Pass

	Pwr1.8
	
	3. Read current flow via current sensor circuit.
	Current consumption
	P0
	Pass

	Clk 1.1
	Clock
	To synchronize  with the GBC system clock and generate clock frequency  required for transceiver IC              
	Clock output level 
	 
	Pass

	Clk 1.2
	
	
	Frequency 
	 
	Pass

	Clk 1.3
	
	
	Frequency accuracy 
	 
	Pass

	Clk 1.4
	
	
	Phase noise 
	 
	Fail

	Clk 1.5
	
	
	Lock time 
	 
	Pass

	Clk 1.6
	
	To synchronize  with the GBC system clock and generate clock frequency  required for codec FPGA         
	Clock Duty Cycle
	P1
	Pass

	
	
	
	
	
	

	Clk 1.7
	
	
	Jitter
	P1
	Pass

	Clk 1.8
	
	Clock from AD9361 out to FPGA and other digital clocks
	Clock Duty Cycle
	P4
	Pass

	
	
	
	
	
	

	Clk 1.9
	
	
	Jitter
	P4
	Pass

	FPGA 1.1.1
	FPGA
	Artix-7
	Boot configuration
	P0
	Pass

	FPGA 1.1.2
	
	
	Power sequence
	P0
	Pass

	FPGA 1.2.1
	
	FX3 - SPI
	Electrical validation
	P0
	Pass

	FPGA 1.2.2
	
	
	Functional validation
	P1
	Pass

	FPGA 1.3.1
	
	AD9361 - SPI
	Electrical validation
	P0
	Fail

	FPGA 1.3.2
	
	
	Functional validation
	P1
	Pass

	FPGA 1.4.1
	
	FX3 - GPIF:Control
	Electrical validation
	P0
	Pass

	FPGA 1.4.2
	
	
	Functional validation
	P1
	Pass

	FPGA 1.5.1
	
	FX3 - GPIF:Data
	Electrical validation
	P0
	Pass

	FPGA 1.5.2
	
	
	Functional validation
	P1
	Pass

	FPGA 1.6.1
	
	AD9361 - Control
	Electrical validation
	P0
	Pass

	FPGA 1.6.2
	
	
	Functional validation
	P1
	Pass

	FPGA 1.7.1
	
	   AD9361 - Data
	Electrical validation
	P0
	Fail

	FPGA 1.7.2
	
	
	Functional validation
	P1
	Pass

	FX3 1.1
	FX3
	FX3
	Configuration
	P0
	Pass

	FX3 1.2.1
	
	EEPROM-I2C
	Electrical validation
	P0
	Pass

	FX3 1.2.2
	
	
	Functional validation
	P0
	Pass

	FX3 1.3.1
	
	Debug USB Switch -  USB2.0
	Functional validation
	P0
	Pass

	FX3 1.4.1
	
	Debug USB Switch - USB 3.0
	Functional validation
	P0
	Pass

	TRX 1.1
	RF/Transceiver      (AD9361) - Pipe1 
	AD9361(Transceiver IC)is used to convert base band data to RF on transmit side and RF to base band on receive side.
	Maximum Output Power
	 
	Pass

	TRX 1.2
	
	
	Transmit power control-ATTENUATION RANGE
	 
	Pass

	TRX 1.3
	
	
	Modulation Accuracy
	P2
	Pass

	TRX 1.4
	
	
	Carrier Leakage
	P2
	Pass

	TRX 1.5
	
	
	LO Lock Detect
	 
	Pass

	TRX 1.6
	
	
	Output RF spectrum
i). Adjacent channel power
ii). Spectrum due to switching
	P2
	Fail

	TRX 1.7
	
	
	Receiver sensitivity
	P1
	Open

	TRX 1.8
	
	
	Maximum Input signal
	P1
	Open

	TRX 2.1
	RF/Transceiver      (AD9361) - Pipe2
	
	Maximum Output Power
	 
	Pass

	TRX 2.2
	
	
	Transmit power control-ATTENUATION RANGE
	 
	Pass

	TRX 2.3
	
	
	Modulation Accuracy
	P2
	Pass

	TRX 2.4
	
	
	Carrier Leakage
	P2
	Pass

	TRX 2.5
	
	
	LO Lock Detect
	 
	Pass

	TRX 2.6
	
	
	Output RF spectrum
i). Adjacent channel power
ii). Spectrum due to switching
	P2
	Fail

	TRX 2.7
	
	
	Receiver sensitivity
	P1
	Open

	TRX 2.8
	
	
	Maximum Input signal
	P1
	Open

	TX_P 1.1
	TX pipe - 1
	TX pipe is used to amplify and control TX signal
	Gain 
	 
	Pass

	TX_P 1.2
	
	
	Attenuation (part of TIVA I2C testing)
	 
	Pass

	TX_P 1.3
	
	
	Attenuation step (part of TIVA I2C testing)
	 
	Pass

	TX_P 1.4
	
	
	Output Power
	 
	Pass

	TX_P 1.5
	
	
	RF power detection
	P0
	Pass

	TX_P 2.1
	TX pipe - 2
	
	Gain 
	 
	Pass

	TX_P 2.2
	
	
	Attenuation (part of TIVA I2C testing)
	 
	Pass

	TX_P 2.3
	
	
	Attenuation step (part of TIVA I2C testing)
	 
	Pass

	TX_P 2.4
	
	
	Output Power
	 
	Pass

	TX_P 2.5
	
	
	RF power detection
	P0
	Pass

	RX_P 1.1
	RX pipe - 1
	RX pipe is used to amplify and control RX signal
	Noise Figure 
	P0
	Fail

	RX_P 1.2
	
	
	Gain 
	 
	Fail

	RX_P 1.3
	
	
	Attenuation (part of TIVA I2C testing)
	 
	Pass

	RX_P 1.4
	
	
	Attenuation step (part of TIVA I2C testing)
	 
	Pass

	RX_P 2.1
	RX pipe -2 
	
	Noise Figure 
	P0
	Fail

	RX_P 2.2
	
	
	Gain 
	 
	Fail

	RX_P 2.3
	
	
	Attenuation (part of TIVA I2C testing)
	 
	Pass

	RX_P 2.4
	
	
	Attenuation step (part of TIVA I2C testing)
	 
	Pass

	
	Transmitter _Chain 1
	To transmit and receive GSM signals with baseband data from Linux PC.
	TX Subsystem along with  AD9361 with GBC
	
	 

	TX_C 1.2
	
	
	i) Output Power and Tolerance
ii) RF carrier power versus time
	P0
	Pass

	TX_C 1.3
	
	
	Static Power Control
	P0
	Pass

	TX_C 1.4
	
	
	Modulation accuracy
	P2
	Pass

	TX_C 1.5
	
	
	Output RF spectrum
i). Adjacent channel power
ii). Spectrum due to switching
	P2
	Fail

	TX_C 1.6
	
	
	Spurious Emissions
i). Tx and Rx band spurious
ii). Cross-band spurious
iii). Out-of-band spurious
	P0
	Fail

	
	Transmitter _Chain 2
	
	TX Subsystem along with  AD9361 with GBC
	
	 

	TX_C 2.2
	
	
	i) Output Power and Tolerance
ii) RF carrier power versus time
	P0
	Pass

	TX_C 2.3
	
	
	Static Power Control
	P0
	Pass

	TX_C 2.4
	
	
	Modulation accuracy
	P2
	Pass

	TX_C 2.5
	
	
	Output RF spectrum
i). Adjacent channel power
ii). Spectrum due to switching
	P2
	Fail

	TX_C 2.6
	
	
	Spurious Emissions
i). Tx and Rx band spurious
ii). Cross-band spurious
iii). Out-of-band spurious
	P0
	Fail

	RX_C 1.1
	Receiver Chain 1
	
	Reference Sensitivity Level
	P1
	Open

	RX_C 2.1
	Receiver Chain 2
	
	Reference Sensitivity Level
	P1
	Open





   

7. [bookmark: _Toc472350554]Tools and Test Equipment

	Test (Sub-System)
	Tools and Test Equipment
	Model and Version Information

	Power
	 DC Power Supply
	RIGOL DP832

	
	Electronic Load
	KMO64

	
	Oscilloscope
	MSO9404A

	Clock
	 DC Power Supply
	 RIGOL DP832

	
	PXIe chassis
	M9381A

	
	RF Cables
	SMA Male to SMA Male

	
	Pig tail SMA Cables
	One end SMA Female connector and another end open cable

	
	Linux PC
	TBD

	
	Oscilloscope
	MSO9404A

	FPGA
	 DC Power Supply
	 RIGOL DP832

	
	Oscilloscope
	MSO9404A

	
	Linux PC
	TBD

	FX3
	 DC Power Supply
	 RIGOL DP832

	
	Oscilloscope
	MSO9404A

	
	Linux PC
	TBD

	RF/Transceiver      (AD9361) – Pipe1 
	 DC Power Supply
	 RIGOL DP832

	
	PXIe chassis
	M9381A

	
	RF Cables
	SMA Male to SMA Male

	
	Pig tail SMA Cables
	One end SMA Female connector and another end open cable

	
	Linux PC
	TBD

	
	Oscilloscope
	MSO9404A

	RF/Transceiver      (AD9361) – Pipe2
	 DC Power Supply
	 RIGOL DP832

	
	PXIe chassis
	M9381A

	
	RF Cables
	SMA Male to SMA Male

	
	Pig tail SMA Cables
	One end SMA Female connector and another end open cable

	
	Oscilloscope
	MSO9404A

	
	Linux PC
	TBD

	TX pipe – 1
	DC Power Supply
	RIGOL DP832 

	
	PXIe chassis 
	M9381A 

	
	RF Cables
	SMA Male to SMA Male

	
	Pig tail SMA Cables 
	One end SMA Female connector and another end open cable

	TX pipe – 2
	DC Power Supply
	RIGOL DP832

	
	PXIe chassis 
	M9381A

	
	RF Cables
	SMA Male to SMA Male

	
	Pig tail SMA Cables 
	One end SMA Female connector and another end open cable

	RX pipe – 1
	Noise Source
	HP – 346B

	
	Signal Analyzer
	Keysight N9020A

	
	RF Cables
	SMA(F) to Switch type cable

	
	
	BNC to BNC cable

	RX pipe -2 
	Noise Source
	HP – 346B

	
	Signal Analyzer
	Keysight N9020A

	
	RF Cables
	SMA(F) to Switch type cable

	
	
	BNC to BNC cable

	Transmitter _Chain 1
	DC Power Supply
	RIGOL DP832 

	
	PXIe chassis 
	M9381A 

	
	RF Cables
	SMA Male to SMA Male

	
	Attenuator
	30dB

	Transmitter _Chain 2
	DC Power Supply
	RIGOL DP832 

	
	PXIe chassis 
	M9381A 

	
	RF Cables
	SMA Male to SMA Male

	
	Attenuator
	30dB

	Receiver Chain 1
	 
	 

	Receiver Chain 2
	 
	 



8 [bookmark: _Toc472350555]Power
8.1 [bookmark: _Toc472350556]Voltage accuracy
8.1.1 [bookmark: _Toc472350557]Test ID 
Pwr1.1
8.1.2 [bookmark: _Toc472350558]Purpose
The purpose of the test case is to measure the output voltage of switching regulators and to ensure that these voltages are in specified limits.
8.1.3 [bookmark: _Toc472350559]Test and Measurement Method
Refer to section 3.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.1.4 [bookmark: _Toc472350560]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Full
8.1.5 [bookmark: _Toc472350561]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0004

8.1.6 [bookmark: _Toc472350562]Test Results
The measured output voltage accuracy of switching regulators are within 2% of expected voltage 
     U3500 (12V to 5.7V):
	Voltage Accuracy for U3500

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.1
	11.4
	4
	2.184
	5.795
	5.586
	5.814
	-0.326797386
	PASS

	2
	Pwr1.1
	12
	4
	2.072
	5.796
	5.586
	5.814
	-0.309597523
	PASS

	3
	Pwr1.1
	12.6
	4
	1.969
	5.792
	5.586
	5.814
	-0.378396973
	PASS



	Voltage Accuracy for U3501

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.1
	11.4
	4
	2.153
	5.713
	5.586
	5.814
	-1.737186103
	PASS

	2
	Pwr1.1
	12
	4
	2.043
	5.717
	5.586
	5.814
	-1.668386653
	PASS

	3
	Pwr1.1
	12.6
	4
	1.942
	5.714
	5.586
	5.814
	-1.71998624
	PASS


U3501 (12V to 5.7V):

U4000 (12V to 3.7V):
	Voltage Accuracy for U4000

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.1
	11.4
	4
	1.402
	3.741
	3.626
	3.774
	-0.874403816
	PASS

	2
	Pwr1.1
	12
	4
	1.338
	3.741
	3.626
	3.774
	-0.874403816
	PASS

	3
	Pwr1.1
	12.6
	4
	1.274
	3.739
	3.626
	3.774
	-0.927397986
	PASS






U3400 (3.7V to 1.8V):
	Voltage Accuracy for U3400

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.1
	3.6
	500
	0.261
	1.81
	1.773
	1.827
	-0.930487137
	PASS

	2
	Pwr1.1
	3.7
	500
	0.25
	1.815
	1.773
	1.827
	-0.65681445
	PASS

	3
	Pwr1.1
	3.8
	500
	0.248
	1.817
	1.773
	1.827
	-0.547345375
	PASS




NOTE:  Refer to section 8.4.7 for measurement logs of switching regulators for voltage accuracy.

8.2 [bookmark: _Toc472350563]Load Regulation
8.2.1 [bookmark: _Toc472350564]Test ID 
Pwr1.2
8.2.2 [bookmark: _Toc472350565]Purpose
The purpose of this test case is to check the capability of switching regulators to maintain a constant output voltage over changes in the load.
8.2.3 [bookmark: _Toc472350566]Test and Measurement Method
Refer to section 3.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.2.4 [bookmark: _Toc472350567]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage -12V DC
System/Test Load: Min-Typical-Max
8.2.5 [bookmark: _Toc472350568]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0004

8.2.6 [bookmark: _Toc472350569]Test Results
The output voltage accuracy of regulators are within 2% of expected voltage under various load conditions. 
U3500 (12V to 5.7V):
	Load Regulation ( Input Voltage – 12V) for U3500

	Sl. No.
	Test case No.
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
(avg)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.2
	1
	0.494
	5.788
	5.586
	5.814
	-0.447196422
	PASS

	2
	Pwr1.2
	2
	0.998
	5.791
	5.586
	5.814
	-0.395596835
	PASS

	3
	Pwr1.2
	3
	1.524
	5.794
	5.586
	5.814
	-0.343997248
	PASS

	4
	Pwr1.2
	4
	2.072
	5.796
	5.586
	5.814
	-0.309597523
	PASS




U3501 (12V to 5.7V):
	Load Regulation ( Input Voltage – 12V) for U3501

	Sl. No.
	Test case No.
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
(avg)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.2
	1
	0.486
	5.76
	5.586
	5.814
	-0.92879257
	PASS

	2
	Pwr1.2
	2
	0.983
	5.758
	5.586
	5.814
	-0.963192294
	PASS

	3
	Pwr1.2
	3
	1.501
	5.743
	5.586
	5.814
	-1.22119023
	PASS

	4
	Pwr1.2
	4
	2.043
	5.717
	5.586
	5.814
	-1.668386653
	PASS





U4000 (12V to 3.7V):

	Load Regulation ( Input Voltage – 12V) for U4000

	Sl. No.
	Test case No.
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
(avg)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.2
	1
	0.325
	3.737
	3.626
	3.774
	-0.980392157
	PASS

	2
	Pwr1.2
	2
	0.646
	3.741
	3.626
	3.774
	-0.874403816
	PASS

	3
	Pwr1.2
	3
	0.983
	3.739
	3.626
	3.774
	-0.927397986
	PASS

	4
	Pwr1.2
	4
	1.338
	3.741
	3.626
	3.774
	-0.874403816
	PASS



U3400 (3.7V to 1.8V):
	Load Regulation ( Input Voltage – 3.7V) for U3400

	Sl. No.
	Test case No.
	Load 
Current (A)
	Output 
Current (A)
	Output 
Voltage (V)
(avg)
	Specification(V)
	Design margin (%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.2
	300
	0.15
	1.82
	1.773
	1.827
	-0.383141762
	PASS

	2
	Pwr1.2
	400
	0.202
	1.816
	1.773
	1.827
	-0.602079912
	PASS

	3
	Pwr1.2
	500
	0.25
	1.815
	1.773
	1.827
	-0.65681445
	PASS



NOTE:  Refer to section 8.4.7 for measurement logs of switching regulators for  Load regulation.
8.3 [bookmark: _Toc472350570]Line Regulation
8.3.1 [bookmark: _Toc472350571]Test ID 
Pwr1.3
8.3.2 [bookmark: _Toc472350572]Purpose
The purpose of this test case is to check the ability of the switching regulators to maintain its specified output voltage over changes in the input line voltage.
8.3.3 [bookmark: _Toc472350573]Test and Measurement Method
Refer to section 3.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.3.4 [bookmark: _Toc472350574]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +11.4V DC to 12.6V DC
System/Test Load: Min-Typical-Max
8.3.5 [bookmark: _Toc472350575]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0004

8.3.6 [bookmark: _Toc472350576]Test Results
The output voltage accuracy of switching regulators are within 2% of expected voltage under various supply input and load conditions. 
U3500 (12V to 5.7V):



	Line regulation without electronic load for U3500 

	Sl. No.
	Test case No.
	Supply
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	11.4
	0.01
	5.79
	5.586
	5.814
	-0.4128
	PASS

	2
	Pwr1.3
	12
	0.01
	5.789
	5.586
	5.814
	-0.43
	PASS

	3
	Pwr1.3
	12.6
	0.01
	5.793
	5.586
	5.814
	-0.3612
	PASS





	Line regulation with electronic load for U3500

	Sl. No.
	Test case No.
	Supply
	Load
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	11.4
	1
	0.519
	5.791
	5.586
	5.814
	-0.3956
	PASS

	2
	Pwr1.3
	11.4
	2
	1.047
	5.79
	5.586
	5.814
	-0.4128
	PASS

	3
	Pwr1.3
	11.4
	3
	1.6
	5.795
	5.586
	5.814
	-0.3268
	PASS

	4
	Pwr1.3
	11.4
	4
	2.184
	5.795
	5.586
	5.814
	-0.3268
	PASS

	5
	Pwr1.3
	12
	1
	0.494
	5.788
	5.586
	5.814
	-0.4472
	PASS

	6
	Pwr1.3
	12
	2
	0.998
	5.791
	5.586
	5.814
	-0.3956
	PASS

	7
	Pwr1.3
	12
	3
	1.524
	5.794
	5.586
	5.814
	-0.344
	PASS

	8
	Pwr1.3
	12
	4
	2.072
	5.796
	5.586
	5.814
	-0.3096
	PASS

	9
	Pwr1.3
	12.6
	1
	0.473
	5.791
	5.586
	5.814
	-0.3956
	PASS

	10
	Pwr1.3
	12.6
	2
	0.949
	5.786
	5.586
	5.814
	-0.4816
	PASS

	11
	Pwr1.3
	12.6
	3
	1.45
	5.798
	5.586
	5.814
	-0.2752
	PASS

	12
	Pwr1.3
	12.6
	4
	1.969
	5.792
	5.586
	5.814
	-0.3784
	PASS




U3501 (12V to 5.7V):

	Line regulation without electronic load for U3501

	Sl. No.
	Test case No.
	Supply
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	11.4
	0.009
	5.781
	5.586
	5.814
	-0.5676
	PASS

	2
	Pwr1.3
	12
	0.009
	5.764
	5.586
	5.814
	-0.85999
	PASS

	3
	Pwr1.3
	12.6
	0.009
	5.779
	5.586
	5.814
	-0.602
	PASS






	Line regulation with electronic load for U3501

	Sl. No.
	Test case No.
	Supply
	Load
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	11.4
	1
	0.512
	5.76
	5.586
	5.814
	-0.92879
	PASS

	2
	Pwr1.3
	11.4
	2
	1.038
	5.756
	5.586
	5.814
	-0.99759
	PASS

	3
	Pwr1.3
	11.4
	3
	1.585
	5.738
	5.586
	5.814
	-1.30719
	PASS

	4
	Pwr1.3
	11.4
	4
	2.153
	5.713
	5.586
	5.814
	-1.73719
	PASS

	5
	Pwr1.3
	12
	1
	0.486
	5.76
	5.586
	5.814
	-0.92879
	PASS

	6
	Pwr1.3
	12
	2
	0.983
	5.758
	5.586
	5.814
	-0.96319
	PASS

	7
	Pwr1.3
	12
	3
	1.501
	5.743
	5.586
	5.814
	-1.22119
	PASS

	8
	Pwr1.3
	12
	4
	2.043
	5.717
	5.586
	5.814
	-1.66839
	PASS

	9
	Pwr1.3
	12.6
	1
	0.465
	5.759
	5.586
	5.814
	-0.94599
	PASS

	10
	Pwr1.3
	12.6
	2
	0.935
	5.756
	5.586
	5.814
	-0.99759
	PASS

	11
	Pwr1.3
	12.6
	3
	1.43
	5.735
	5.586
	5.814
	-1.35879
	PASS

	12
	Pwr1.3
	12.6
	4
	1.942
	5.714
	5.586
	5.814
	-1.71999
	PASS




U4000 (12V to 3.7V):


	Line regulation without electronic load for U4000

	Sl. No.
	Test case No.
	Supply
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	11.4
	0.008
	3.734
	3.626
	3.774
	-1.05988
	PASS

	2
	Pwr1.3
	12
	0.008
	3.739
	3.626
	3.774
	-0.9274
	PASS

	3
	Pwr1.3
	12.6
	0.008
	3.742
	3.626
	3.774
	-0.84791
	PASS




	Line regulation with electronic load for U4000

	Sl. No.
	Test case No.
	Supply
	Load
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	11.4
	1
	0.339
	3.737
	3.626
	3.774
	-0.98039
	PASS

	2
	Pwr1.3
	11.4
	2
	0.681
	3.739
	3.626
	3.774
	-0.9274
	PASS

	3
	Pwr1.3
	11.4
	3
	1.035
	3.738
	3.626
	3.774
	-0.9539
	PASS

	4
	Pwr1.3
	11.4
	4
	1.402
	3.741
	3.626
	3.774
	-0.8744
	PASS

	5
	Pwr1.3
	12
	1
	0.325
	3.737
	3.626
	3.774
	-0.98039
	PASS

	6
	Pwr1.3
	12
	2
	0.646
	3.741
	3.626
	3.774
	-0.8744
	PASS

	7
	Pwr1.3
	12
	3
	0.983
	3.739
	3.626
	3.774
	-0.9274
	PASS

	8
	Pwr1.3
	12
	4
	1.338
	3.741
	3.626
	3.774
	-0.8744
	PASS

	9
	Pwr1.3
	12.6
	1
	0.309
	3.741
	3.626
	3.774
	-0.8744
	PASS

	10
	Pwr1.3
	12.6
	2
	0.618
	3.737
	3.626
	3.774
	-0.98039
	PASS

	11
	Pwr1.3
	12.6
	3
	0.936
	3.737
	3.626
	3.774
	-0.98039
	PASS

	12
	Pwr1.3
	12.6
	4
	1.274
	3.739
	3.626
	3.774
	-0.9274
	PASS





U3400 (3.7V to 1.8V):


	Line regulation without electronic load for U3400

	Sl. No.
	Test case No.
	Supply
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	3.6
	0.04
	1.82
	1.773
	1.827
	-0.38314
	PASS

	2
	Pwr1.3
	3.7
	0.04
	1.82
	1.773
	1.827
	-0.38314
	PASS

	3
	Pwr1.3
	3.8
	0.04
	1.82
	1.773
	1.827
	-0.38314
	PASS






	Line regulation with electronic load for U3400

	Sl. No.
	Test case No.
	Supply
	Load
	Output
	Output
	Specification(V)
	Design margin (%)
	Result

	
	
	Voltage (V)
	Current (A)
	Current (A)
	Voltage (V)
	Min
	Max
	
	

	1
	Pwr1.3
	3.6
	300
	0.153
	1.82
	1.773
	1.827
	-0.38314
	PASS

	2
	Pwr1.3
	3.6
	400
	0.207
	1.817
	1.773
	1.827
	-0.54735
	PASS

	3
	Pwr1.3
	3.6
	500
	0.261
	1.81
	1.773
	1.827
	-0.93049
	PASS

	4
	Pwr1.3
	3.7
	300
	0.15
	1.82
	1.773
	1.827
	-0.38314
	PASS

	5
	Pwr1.3
	3.7
	400
	0.202
	1.816
	1.773
	1.827
	-0.60208
	PASS

	6
	Pwr1.3
	3.7
	500
	0.25
	1.815
	1.773
	1.827
	-0.65681
	PASS

	7
	Pwr1.3
	3.8
	300
	0.147
	1.82
	1.773
	1.827
	-0.38314
	PASS

	8
	Pwr1.3
	3.8
	400
	0.198
	1.818
	1.773
	1.827
	-0.49261
	PASS

	9
	Pwr1.3
	3.8
	500
	0.248
	1.817
	1.773
	1.827
	-0.54735
	PASS



NOTE:  Refer to section 8.4.7 for measurement logs of switching regulators for line regulation.



8.4 [bookmark: _Toc472350577]Ripple Noise
8.4.1 [bookmark: _Toc472350578]Test ID 
Pwr1.4
8.4.2 [bookmark: _Toc472350579]Purpose
The purpose of this test case is to check the maximum peak-to-peak ripple voltage of switching regulators output under full load condition and typical input voltage.
8.4.3 [bookmark: _Toc472350580]Test and Measurement Method
Refer to section 3.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.4.4 [bookmark: _Toc472350581]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage -12V DC
System/Test Load: Full
8.4.5 [bookmark: _Toc472350582]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0004

8.4.6 [bookmark: _Toc472350583]Test Results
The maximum peak-to-peak ripple voltage measured is found to be less than 10%   (as per the LT8640IUDC specification) of the output voltage.
U3500 (12V to 5.7V):
	Ripple Measurement for U3500

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Ripple 
Voltage (mV)
	Specification(mV)
	Design Margin
(%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.4
	12
	4
	8.8
	0 
	10
	-12
	PASS



U3501 (12V to 5.7V):
	Ripple Measurement for U3501

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Ripple 
Voltage (mV)
	Specification(mV)
	Design Margin
(%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.4
	12
	4
	2.4
	 0
	10
	-76
	PASS




U4000 (12V to 3.7V):
	Ripple Measurement for U4000

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Ripple 
Voltage (mV)
	Specification(mV)
	Design Margin
(%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.4
	12
	4
	9.6
	 0
	10
	-4
	PASS






U3400 (3.7V to 1.8V):
	Ripple Measurement for U3400

	Sl. No.
	Test case No.
	Supply 
Voltage (V)
	Load 
Current (A)
	Ripple 
Voltage (mV)
	Specification(mV)
	Design Margin
(%)
	Result

	
	
	
	
	
	Min
	Max
	
	

	1
	Pwr1.4
	3.7
	500
	8.12
	 0
	10
	-18.8
	PASS




8.4.7 [bookmark: _Toc472350584]Measurement logs
The detailed analysis report with waveform captured for each of the Switching regulators function test cases executed is embed in the excel document attached herewith

                                             
                                                   







8.5 [bookmark: _Toc472350585]Voltage Control
8.5.1 [bookmark: _Toc472350586]Test ID 
Pwr1.5
8.5.2 [bookmark: _Toc472350587]Purpose
The purpose of this test case is to check the Voltage Output with respect to Enable on Switching Regulators. 
8.5.3 [bookmark: _Toc472350588]Test and Measurement Method
Refer to section 3.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.5.4 [bookmark: _Toc472350589]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage -12V DC
System/Test Load: Full
8.5.5 [bookmark: _Toc472350590]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0004
8.5.6 [bookmark: _Toc472350591]Test Results
       PASS - Test case is replica of Voltage accuracy,refer to section 8.1. 








8.6 [bookmark: _Toc472350592]Voltage accuracy
8.6.1 [bookmark: _Toc472350593]Test ID 
Pwr1.6
8.6.2 [bookmark: _Toc472350594]Purpose
The purpose of the test case is to measure the Output voltage of all LDO’s and to ensure that these voltages are in specified limits.
8.6.3 [bookmark: _Toc472350595]Test and Measurement Method
Refer to section 3.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.6.4 [bookmark: _Toc472350596]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Full
8.6.5 [bookmark: _Toc472350597]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010

8.6.6 [bookmark: _Toc472350598]Test Results
	Voltage Accuracy for LDO’s

	Sl. No.
	Test case No.
	LDO
	Supply Voltage (V)
	Output Voltage (V)
	Expected Voltage (V)
	Deviation (%)
	Output voltage accuracy (%)
	Pass/Fail

	1
	Pwr1.6
	U3700 (TPS7A8300)
	5.7
	5.04
	5
	0.8
	1
	PASS

	2
	
	U3701 (TPS7A8300)
	5.7
	5.066
	5
	1.32
	1
	FAIL

	3
	
	U3600 (TPS7A8300)
	5.7
	5.077
	5
	1.54
	1
	FAIL

	4
	
	U3601 (TPS7A8300)
	5.7
	5.03
	5
	0.6
	1
	PASS

	5
	
	U3900 (TPS7A8300)
	5.7
	5.059
	5
	1.18
	1
	FAIL

	6
	
	U3901 (TPS7A8300)
	5.7
	5.04
	5
	0.8
	1
	PASS

	7
	
	U3800 (TPS7A8300)
	5.7
	5.082
	5
	1.64
	1
	FAIL

	8
	
	U4100 (TPS7A8300)
	3.7
	3.295
	3.3
	0.151515
	1
	PASS

	9
	
	U3801 (TPS7A8300)
	5.7
	5.076
	5
	1.52
	1
	FAIL

	10
	
	U3401 (ADP1755ACPZ-R7)
	1.8
	1.303
	1.3
	0.230769
	2
	PASS

	11
	
	U3402 (ADP1755ACPZ-R7)
	1.8
	1.301
	1.3
	0.076923
	2
	PASS

	12
	
	U4001 (TPS7A8001)
	5.7
	5.01
	5
	0.2
	3
	PASS


	

Resolution for failure:
Change the tolerance of feed back resistors of LDO’s to 1%.






Results table after changing feedback resistors tolerance of LDO’s to 1% 
	Voltage Accuracy for LDO’s

	Sl. No.
	Test case No.
	LDO
	Supply Voltage (V)
	Output Voltage (V)
	Expected Voltage (V)
	Deviation (%)
	Output voltage accuracy (%)
	Result

	1
	Pwr1.6
	U3700 (TPS7A8300)
	5.7
	5.04
	5
	0.8
	1
	PASS

	2
	
	U3701 (TPS7A8300)
	5.7
	4.97
	5
	0.87
	1
	PASS

	3
	
	U3600 (TPS7A8300)
	5.7
	4.97
	5
	0.87
	1
	PASS

	4
	
	U3601 (TPS7A8300)
	5.7
	5.03
	5
	0.6
	1
	PASS

	5
	
	U3900 (TPS7A8300)
	5.7
	4.96
	5
	0.87
	1
	PASS

	6
	
	U3901 (TPS7A8300)
	5.7
	5.04
	5
	0.8
	1
	PASS

	7
	
	U3800 (TPS7A8300)
	5.7
	4.99
	5
	0.87
	1
	PASS

	8
	
	U4100 (TPS7A8300)
	3.7
	3.295
	3.3
	0.151515
	1
	PASS

	9
	
	U3801 (TPS7A8300)
	5.7
	4.96
	5
	0.87
	1
	PASS

	10
	
	U3401 (ADP1755ACPZ-R7)
	1.8
	1.303
	1.3
	0.230769
	2
	PASS

	11
	
	U3402 (ADP1755ACPZ-R7)
	1.8
	1.301
	1.3
	0.076923
	2
	PASS

	12
	
	U4001 (TPS7A8001)
	5.7
	5.01
	5
	0.2
	3
	PASS





8.7 [bookmark: _Toc472350599]Voltage Control
8.7.1 [bookmark: _Toc472350600]Test ID 
Pwr1.7
8.7.2 [bookmark: _Toc472350601]Purpose
The purpose of this test case is to check the Voltage Output with respect to Enable on LDO’s. 
8.7.3 [bookmark: _Toc472350602]Test and Measurement Method
Refer to section 3.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.7.4 [bookmark: _Toc472350603]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage -12V DC
System/Test Load: Full
8.7.5 [bookmark: _Toc472350604]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0004
8.7.6 [bookmark: _Toc472350605]Test Results
PASS - Test case is replica of Voltage accuracy ,refer to section 8.6.







8.8 [bookmark: _Toc472350606]Current consumption
8.8.1 [bookmark: _Toc472350607]Test ID 
Pwr1.8
8.8.2 [bookmark: _Toc472350608]Purpose
The purpose of the test case is to measure the board current consumption through current sensing IC.
8.8.3 [bookmark: _Toc472350609]Test and Measurement Method
Refer to section 3.1.6 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
8.8.4 [bookmark: _Toc472350610]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Full
8.8.5 [bookmark: _Toc472350611]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0011

8.8.6 [bookmark: _Toc472350612]Test Results
	RF INA226 SENSORS

	FPGA
	CH1
	CH2
	 

	
	
	
	 

	SPEC
	BUS_VOLT
	MARGIN

	CURRENT
	SPEC
	VOLT
	MARGIN

	CURRENT
	SPEC
	VOLT
	MARGIN

	CURRENT
	RESULT

	(mA)
	(mV)
	(mA)
	(mA)
	(mA  )
	(mV)
	(mA) 
	(mA)
	(mA)
	(mV)
	(mA) 
	(mA)
	 

	<100
	12006
	15
	85
	<2000
	5666
	372
	1628
	<1800
	5660
	79
	1721
	PASS

	<100
	12008
	15
	85
	<2000
	5667
	373
	1627
	<1800
	5660
	84
	1716
	PASS

	<100
	12006
	15
	85
	<2000
	5667
	369
	1631
	<1800
	5662
	92
	1708
	PASS

	<100
	12007
	15
	85
	<2000
	5667
	374
	1626
	<1800
	5662
	97
	1703
	PASS

	<100
	12010
	14
	86
	<2000
	5667
	180
	1820
	<1800
	5662
	102
	1698
	PASS

	<100
	12007
	12
	88
	<2000
	5668
	382
	1618
	<1800
	5662
	108
	1692
	PASS

	<100
	12010
	10
	90
	<2000
	5667
	355
	1645
	<1800
	5663
	110
	1690
	PASS

	<100
	12003
	13
	87
	<2000
	5667
	388
	1612
	<1800
	5662
	99
	1701
	PASS

	<100
	12011
	12
	88
	<2000
	5668
	389
	1611
	<1800
	5665
	120
	1680
	PASS

	<100
	12011
	12
	88
	<2000
	5667
	389
	1611
	<1800
	5665
	125
	1675
	PASS

	<100
	12012
	10
	90
	<2000
	5668
	397
	1603
	<1800
	5665
	124
	1676
	PASS

	<100
	12015
	12
	88
	<2000
	5668
	200
	1800
	<1800
	5666
	128
	1672
	PASS

	<100
	12015
	10
	90
	<2000
	5670
	394
	1606
	<1800
	5666
	134
	1666
	PASS

	<100
	12013
	12
	88
	<2000
	5670
	395
	1605
	<1800
	5666
	134
	1666
	PASS

	<100
	12012
	10
	90
	<2000
	5670
	398
	1602
	<1800
	5666
	140
	1660
	PASS

	<100
	12013
	10
	90
	<2000
	5670
	397
	1603
	<1800
	5666
	139
	1661
	PASS

	<100
	12012
	10
	90
	<2000
	5671
	399
	1601
	<1800
	5667
	142
	1658
	PASS

	<100
	12015
	12
	88
	<2000
	5670
	404
	1596
	<1800
	5665
	143
	1657
	PASS

	<100
	12015
	13
	87
	<2000
	5671
	278
	1722
	<1800
	5666
	148
	1652
	PASS





9 [bookmark: _Toc472350613] Clock
9.1 [bookmark: _Toc472350614]Clock output level 
9.1.1 [bookmark: _Toc472350615]Test ID 
CLK 1.1
9.1.2 [bookmark: _Toc472350616]Purpose
The purpose of this test case is to verify if the PLL is locked and to check the Clock output level.
9.1.3 [bookmark: _Toc472350617]Test and Measurement Method
Refer to section 4.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.1.4 [bookmark: _Toc472350618]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Reference input-From signal generator (For system measurements reference input will be from GBC/Sync board)
9.1.5 [bookmark: _Toc472350619]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0013
9.1.6 [bookmark: _Toc472350620]Test Results
	Clock Amplitude

	Specification
	Result
	Margin
	Pass/Fail

	<1.3V(p-p)
	1V(p-p)
	0.3V
	PASS


	
NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.
	

9.2 [bookmark: _Toc472350621]Frequency and Frequency accuracy 
9.2.1 [bookmark: _Toc472350622]Test ID 
CLK 1.2 & 1.3
9.2.2 [bookmark: _Toc472350623]Purpose
The purpose of this test case is to verify if the frequency is within acceptable accuracy.
9.2.3 [bookmark: _Toc472350624]Test and Measurement Method
Refer to section 4.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.2.4 [bookmark: _Toc472350625]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
All measurements are done with reference from signal generator, loop filter values are updated on the board.

9.2.5 [bookmark: _Toc472350626]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0013
9.2.6 [bookmark: _Toc472350627]Test Results
GSM system specification is <±0.05ppm (±2Hz), since the measurement is only for RF_SDR Board without Sync board, We have a tighter spec of <±0.025ppm (±1Hz),
	Frequency Accuracy

	Specification
	Output Result(Hz)
	Margin
	Pass/Fail

	<±0.025ppm(±1Hz)
	-0.084
	0.916
	PASS



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

9.3 [bookmark: _Toc472350628]Phase noise  
9.3.1 [bookmark: _Toc472350629]Test ID 
CLK 1.4
9.3.2 [bookmark: _Toc472350630]Purpose
The purpose of this test case is to verify that the phase noise of the clock is within acceptable limits
9.3.3 [bookmark: _Toc472350631]Test and Measurement Method
Refer to section 4.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.3.4 [bookmark: _Toc472350632]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
All measurements are done with reference from signal generator, loop filter values are updated on the board.
9.3.5 [bookmark: _Toc472350633]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0013
9.3.6 [bookmark: _Toc472350634]Test Results
	Phase Noise Measurement

	Frequency Offset
	Phase Noise dBc/Hz
	margin
	Pass/Fail
	
Phase noise measurement dBc/Hz

	
	Specification 
	Result
	
	
	

	10Hz
	<-88
	-73.08
	-14.92
	FAIL
	-82.9921

	100Hz
	<-115
	-93.28
	-21.72
	PASS
	-115.5(Marker is on spurious)

	1kHz
	<-138
	-104.89
	-33.11
	PASS
	-140.3678

	10kHz
	<-145
	-109.49
	-35.51
	PASS
	-151.1543

	100kHz
	<-150
	-118.03
	-31.97
	PASS
	-155.1105

	1MHz
	<-152
	-138.62
	-13.38
	PASS
	-155.7002



Resolution for failure:
Measurements were taken with reference input from signal generator having accuracy of 5Hz. In actual scenario input reference is from SYNC board which is in lock with 1PPS GPS signal,with this input as per design we will meet requirements at 10Hz.














9.3.7 [bookmark: _Toc472350635]Test and Measurement Logs
[image: C:\Users\bgh44104\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\LRO8FL4W\PN_VCTXO_PLL Lock_AVG_RevB.jpg]

	
9.4 [bookmark: _Toc472350636]Lock time  
9.4.1 [bookmark: _Toc472350637]Test ID 
CLK 1.5
9.4.2 [bookmark: _Toc472350638]Purpose
The purpose of the test is to verify the maximum time taken for the PLL to settle to certain frequency and accuracy.
9.4.3 [bookmark: _Toc472350639]Test and Measurement Method
Refer to section 4.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.4.4 [bookmark: _Toc472350640]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
9.4.5 [bookmark: _Toc472350641]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0013
9.4.6 [bookmark: _Toc472350642]Test Results
	Lock Time

	Specification
	Measured
	Margin
	Result

	2 ms
	900.9 us
	1099.1 us
	      PASS




NOTE: specification is from GSM frequency hoping parameter   
NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

9.5 [bookmark: _Toc469947447][bookmark: _Toc472350643]Clock Duty Cycle
9.5.1 [bookmark: _Toc469947448][bookmark: _Toc472350644]Test ID 
CLK 1.6
9.5.2 [bookmark: _Toc469947449][bookmark: _Toc472350645]Purpose
The purpose of this test case is to verify whether the duty cycle of the clock signal satisfies the minimum required specifications
9.5.3 [bookmark: _Toc469947450][bookmark: _Toc472350646]Test and Measurement Method
Refer to section 4.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.5.4 [bookmark: _Toc469947451][bookmark: _Toc472350647]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Reference input-From signal generator (For system measurements reference input will be from GBC/Sync board)
9.5.5 [bookmark: _Toc469947452][bookmark: _Toc472350648]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0020
9.5.6 [bookmark: _Toc469947453][bookmark: _Toc472350649]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	Clock Duty Cycle

	SIN_CLK_BUFF_OUT3
	R22.2
	Duty Cycle (%)
	47.73
	25
	 NA
	-90.92
	PASS

	
	
	
	
	
	
	
	



NOTE: The Max value of clock duty cycle is not mentioned in the FPGA datasheet. Hence, mentioned as NA.

9.5.7 [bookmark: _Toc469947454][bookmark: _Toc472350650]Test and Measurement Logs




















9.6 [bookmark: _Toc469947455][bookmark: _Toc472350651]  Jitter
9.6.1 [bookmark: _Toc469947456][bookmark: _Toc472350652]Test ID 
CLK 1.7
9.6.2 [bookmark: _Toc469947457][bookmark: _Toc472350653]Purpose
The purpose of this test case is to verify if the period jitter of the clock signal is within the expected limit.
9.6.3 [bookmark: _Toc469947458][bookmark: _Toc472350654]Test and Measurement Method
Refer to section 4.1.6 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.6.4 [bookmark: _Toc469947459][bookmark: _Toc472350655]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Reference input-From signal generator (For system measurements reference input will be from GBC/Sync board)
9.6.5 [bookmark: _Toc469947460][bookmark: _Toc472350656]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0020

9.6.6 [bookmark: _Toc469947461][bookmark: _Toc472350657]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	Clock Period Jitter

	SIN_CLK_BUFF_OUT3
	R22.2
	Period Jitter (ns)
	0.075
	 NA
	5
	-98.50
	PASS

	
	
	
	
	
	
	
	




NOTE: The Min. value of clock period jitter is not mentioned in FPGA datasheet. Hence, mentioned as NA.

9.6.7 [bookmark: _Toc469947462][bookmark: _Toc472350658]Test and Measurement Logs




9.7 [bookmark: _Toc469947463][bookmark: _Toc472350659]Clock Duty Cycle
9.7.1 [bookmark: _Toc469947464][bookmark: _Toc472350660]Test ID 
CLK 1.8
9.7.2 [bookmark: _Toc469947465][bookmark: _Toc472350661]Purpose
The purpose of this test case is to verify whether the duty cycle of the clock signal satisfies the minimum required specifications
9.7.3 [bookmark: _Toc469947466][bookmark: _Toc472350662]Test and Measurement Method
Refer to section 4.1.7 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.7.4 [bookmark: _Toc469947467][bookmark: _Toc472350663]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Reference input-From signal generator (For system measurements reference input will be from GBC/Sync board)
9.7.5 [bookmark: _Toc469947468][bookmark: _Toc472350664]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0020
9.7.6 [bookmark: _Toc469947469][bookmark: _Toc472350665]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	Clock Duty Cycle

	CAT_CLKOUT_FPGA
	U9.B2
	Duty Cycle (%)
	48.47
	25
	NA 
	-93.88
	PASS

	
	
	
	
	
	
	
	



NOTE: The Max value of clock duty cycle is not mentioned in the FPGA datasheet. Hence, mentioned as NA.
9.7.7 [bookmark: _Toc469947470][bookmark: _Toc472350666]Test and Measurement Logs




















9.8 [bookmark: _Toc469947471][bookmark: _Toc472350667]  Jitter
9.8.1 [bookmark: _Toc469947472][bookmark: _Toc472350668]Test ID 
CLK 1.9
9.8.2 [bookmark: _Toc469947473][bookmark: _Toc472350669]Purpose
The purpose of this test case is to verify if the period jitter of the clock signal is within the expected limit.
9.8.3 [bookmark: _Toc469947474][bookmark: _Toc472350670]Test and Measurement Method
Refer to section 4.1.8 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
9.8.4 [bookmark: _Toc469947475][bookmark: _Toc472350671]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Reference input-From signal generator (For system measurements reference input will be from GBC/Sync board)
9.8.5 [bookmark: _Toc469947476][bookmark: _Toc472350672]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0020

9.8.6 [bookmark: _Toc469947477][bookmark: _Toc472350673]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	Clock Period Jitter

	CAT_CLKOUT_FPGA
	U9.B2
	Period Jitter (ns)
	0.175
	NA
	5
	-96.50
	PASS

	
	
	
	
	
	
	
	




NOTE: The Min. value of clock period jitter is not mentioned in FPGA datasheet. Hence, mentioned as NA.

9.8.7 [bookmark: _Toc469947478][bookmark: _Toc472350674]Test and Measurement Logs



10 [bookmark: _Toc469947479][bookmark: _Toc472350675]FPGA
10.1 [bookmark: _Toc469947480][bookmark: _Toc472350676]Artix – 7 –Boot configuration
10.1.1 [bookmark: _Toc469947481][bookmark: _Toc472350677]Test ID 
FPGA 1.1.1 
10.1.2 [bookmark: _Toc469947482][bookmark: _Toc472350678]Purpose
The purpose of the test case is to verify the boot configuration of Artix – 7 FPGA.
10.1.3 [bookmark: _Toc469947483][bookmark: _Toc472350679]Test and Measurement Method
Refer to section 5.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.1.4 [bookmark: _Toc469947484][bookmark: _Toc472350680]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.1.5 [bookmark: _Toc469947485][bookmark: _Toc472350681]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0022

10.1.6 [bookmark: _Toc469947486][bookmark: _Toc472350682]Test Results
Artix – 7 FPGA booted up successfully and was functioning as required.
10.1.7 [bookmark: _Toc469947487][bookmark: _Toc472350683]Test and Measurement Logs
The snapshot of boot configuration of Artix – 7 FPGA is attached below.

      

NOTE: This test case is a functional test. Hence, no specification table.
10.2 [bookmark: _Toc469947488][bookmark: _Toc472350684]Artix – 7 –Power sequence
10.2.1 [bookmark: _Toc459891674][bookmark: _Toc469947489][bookmark: _Toc472350685]Test ID
       FPGA 1.1.2 
10.2.2 [bookmark: _Toc459891675][bookmark: _Toc469947490][bookmark: _Toc472350686]Purpose
The purpose of this test case is to verify the power sequence of Artix – 7 FPGA.
10.2.3 [bookmark: _Toc459891676][bookmark: _Toc469947491][bookmark: _Toc472350687]Test and Measurement Method
Refer to section 5.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.2.4 [bookmark: _Toc459891677][bookmark: _Toc469947492][bookmark: _Toc472350688]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.2.5 [bookmark: _Toc459891678][bookmark: _Toc469947493][bookmark: _Toc472350689]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0022

10.2.6 [bookmark: _Toc459891679][bookmark: _Toc469947494][bookmark: _Toc472350690]Test Results
	
	Artix_7_Power_On_Sequence

	    Sl.No
	Specification (Expected sequence)
	Logic analyzer bits 
	Measurement Points
	Measured sequence 
	Design Margin
	Pass/Fail

	1
	1P8V _FX3
	D0
	C276
	1P8V _FX3
	


 NA
	PASS

	2
	1P2V _FX3
	D6
	C272
	1P2V _FX3
	
	

	3
	VCCINT+VCCBRAM
	D4
	C245
	VCCINT+VCCBRAM
	
	

	4
	VCCAUX18
	D1
	C256
	VCCAUX18
	
	

	5
	1.8VD_FPGA
	D2
	C251
	1.8VD_FPGA
	
	

	6
	3.3VD_FPGA
	D3
	C255
	3.3VD_FPGA
	
	





10.2.7 [bookmark: _Toc459891680][bookmark: _Toc469947495][bookmark: _Toc472350691]Test and Measurement Logs



10.3 [bookmark: _Toc469947496][bookmark: _Toc472350692]FX3 – SPI –Electrical validation
10.3.1 [bookmark: _Toc459891667][bookmark: _Toc469947497][bookmark: _Toc472350693]Test ID 
FPGA 1.2.1
10.3.2 [bookmark: _Toc459891668][bookmark: _Toc469947498][bookmark: _Toc472350694]Purpose
The purpose of the test case is to verify the electrical characteristics of SPI interface of FX3.
10.3.3 [bookmark: _Toc459891669][bookmark: _Toc469947499][bookmark: _Toc472350695]Test and Measurement Method
Refer to section 5.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.3.4 [bookmark: _Toc459891670][bookmark: _Toc469947500][bookmark: _Toc472350696]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.3.5 [bookmark: _Toc459891671][bookmark: _Toc469947501][bookmark: _Toc472350697]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022


10.3.6 [bookmark: _Toc459891672][bookmark: _Toc469947502][bookmark: _Toc472350698]Test Results
	Test
 
	Measuring Point
 
	Measuring Criteria
 
	Observation
 
	Specification
	Design Margin (%)
 
	Test result

	
	
	
	
	Min
	Max
	
	

	FX3 – SPI

	FX3_SCLK
	U9.V19
	VIL (max) (V)
	0.3
	-0.3
	0.63
	200.00
	PASS

	
	
	VIH (min) (V)
	1.5
	1.17
	2.1
	-28.21
	PASS

	
	
	Minimum High time (ns)
	22.6
	2.5
	 NA
	-804.00
	PASS

	
	
	Minimum Low time (ns)
	23.1
	2.5
	 NA
	-824.00
	PASS

	
	
	Frequency (MHz)
	20.16
	0
	100
	-79.84
	PASS

	FX3_MOSI
	U9.R22
	VIL (max) (V)
	0
	-0.3
	0.63
	100.00
	PASS

	
	
	VIH (min) (V)
	1.8
	1.17
	2.1
	-14.29
	PASS

	
	
	Minimum High time (ns)
	47.8
	2.5
	 NA
	-1812.00
	PASS

	
	
	Minimum Low time (ns)
	97.2
	2.5
	 NA
	-3788.00
	PASS



NOTE: The Max. value of Minimum High time and Minimum Low time is not mentioned in FPGA datasheet. Hence, mentioned as NA.

10.3.7 [bookmark: _Toc472350699]Test and Measurement Logs

[bookmark: _MON_1543849372]       


10.4 [bookmark: _Toc469947503][bookmark: _Toc472350700]FX3 – SPI –Functional validation
10.4.1 [bookmark: _Toc469947504][bookmark: _Toc472350701]Test ID
FPGA 1.2.2 
10.4.2 [bookmark: _Toc469947505][bookmark: _Toc472350702]Purpose
The purpose of the test case is to validate the functioning of the SPI interface of FX3.
10.4.3 [bookmark: _Toc469947506][bookmark: _Toc472350703]Test and Measurement Method
Refer to section 5.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.4.4 [bookmark: _Toc469947507][bookmark: _Toc472350704]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical

10.4.5 [bookmark: _Toc469947508][bookmark: _Toc472350705]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
10.4.6 [bookmark: _Toc469947509][bookmark: _Toc472350706]Test Results
FX3 is able to read and write registers of FPGA and the functioning of the SPI      interface is validated.
10.4.7 [bookmark: _Toc469947510][bookmark: _Toc472350707]Test and Measurement Logs
The snapshot for the functional validation of FX3 – SPI signals is attached below.


 NOTE: This test case is a functional test. Hence, no specification table.
			

10.5 [bookmark: _Toc469947511][bookmark: _Toc472350708]AD9361 – SPI-Electrical validation/Signal integrity
10.5.1 [bookmark: _Toc459891625][bookmark: _Toc469947512][bookmark: _Toc472350709]Test ID 
FPGA 1.3.1
10.5.2 [bookmark: _Toc459891626][bookmark: _Toc469947513][bookmark: _Toc472350710]Purpose
The purpose of the test case is to verify the electrical characteristics of SPI interface of AD9361 transceiver
10.5.3 [bookmark: _Toc459891627][bookmark: _Toc469947514][bookmark: _Toc472350711]Test and Measurement Method
Refer to section 5.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.5.4 [bookmark: _Toc459891628][bookmark: _Toc469947515][bookmark: _Toc472350712]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.5.5 [bookmark: _Toc459891629][bookmark: _Toc469947516][bookmark: _Toc472350713]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0022


10.5.6 [bookmark: _Toc459891630][bookmark: _Toc469947517][bookmark: _Toc472350714]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	AD9361 – SPI (EV)

	CAT_SCLK
	U9.C2
	VIL (max) (V)
	-0.02
	0
	0.36
	-105.56
	FAIL

	
	
	VIH (min) (V)
	1.82
	1.44
	1.8
	1.11
	FAIL

	
	
	Frequency (MHz)
	1
	 0
	50
	-98.00
	PASS

	CAT_MOSI
	U9.A1
	VIL (max) (V)
	0.02
	0
	0.36
	-94.44
	PASS

	
	
	VIH (min) (V)
	1.78
	1.44
	1.8
	-1.11
	PASS

	CAT_MISO
	U9.B1
	VIL (max) (V)
	-0.02
	-0.3
	0.63
	93.33
	PASS

	
	
	VIH (min) (V)
	1.9
	1.17
	2.10
	-9.52
	PASS



      Resolution for failure:
The voltage levels of  CAT_SCLK clock signal exceeds beyond the specified Min. and Max. values. A series resistor has been included in the path of the signal in Rev. C to resolve this issue.
10.5.7 [bookmark: _Toc469947518][bookmark: _Toc472350715]Test and Measurement Logs

[bookmark: _MON_1543844677]                                     






Signal Integrity
10.5.8 [bookmark: _Toc469947519][bookmark: _Toc472350716]Purpose
The purpose of the test case is to verify the signal integrity characteristics of SPI interface of AD9361 transceiver.
10.5.9 [bookmark: _Toc469947520][bookmark: _Toc472350717]Test and Measurement Method
Refer to section 5.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document.
10.5.10 [bookmark: _Toc469947521][bookmark: _Toc472350718]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.5.11 [bookmark: _Toc469947522][bookmark: _Toc472350719]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022


10.5.12 [bookmark: _Toc469947523][bookmark: _Toc472350720]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	CAT_SCLK
	U9.C2
	Positive Overshoot (V)
	0.645
	0
	0.18
	258.33
	FAIL

	
	
	Negative Overshoot (V)
	0.528
	0
	0.18
	193.33
	FAIL

	CAT_MOSI
	U9.A1
	Positive Overshoot (V)
	0.388
	0
	0.18
	115.56
	FAIL

	
	
	Negative Overshoot (V)
	0.511
	0
	0.18
	183.89
	FAIL

	
	
	Data Setup time (ns)
	10
	2
	 NA
	-400.00
	PASS

	
	
	Data Hold time (ns)
	2000
	1
	 1000
	100.00
	PASS

	CAT_MISO
	U9.B1
	Positive Overshoot (V)
	0.36
	0
	0.18
	100
	FAIL

	
	
	Negative Overshoot (V)
	0.26
	0
	0.18
	44.44
	FAIL

	
	
	Data Setup time (ns)
	984
	2.44
	NA
	-40227.87
	PASS

	
	
	Data Hold time (ns)
	4
	0.62
	1000
	-99.60
	PASS



NOTE: The Max. value of Data Setup time and Data Hold time is not mentioned in the FPGA datasheet. Hence, mentioned as NA.

      Resolution for failure:
The positive and negative overshoot of the signals, namely, CAT_SCLK, CAT_MOSI, and CAT_MISO exceed beyond the specified Max. value of overshoot. A series resistor has been included in the path of the signal in Rev. C to resolve this issue.

10.5.13 [bookmark: _Toc469947524][bookmark: _Toc472350721]Test and Measurement Logs

[bookmark: _MON_1543937139]                                    
10.6 [bookmark: _Toc469947525][bookmark: _Toc472350722]AD9361 – SPI-Functional validation
10.6.1 [bookmark: _Toc469947526][bookmark: _Toc472350723]Test ID
FPGA 1.3.2 
10.6.2 [bookmark: _Toc469947527][bookmark: _Toc472350724]Purpose
The purpose of the test case is to validate the functioning of the SPI interface of AD9361 transceiver.
10.6.3 [bookmark: _Toc469947528][bookmark: _Toc472350725]Test and Measurement Method
Refer to section 5.1.6 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document.
10.6.4 [bookmark: _Toc469947529][bookmark: _Toc472350726]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical
10.6.5 [bookmark: _Toc469947530][bookmark: _Toc472350727]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
10.6.6 [bookmark: _Toc469947531][bookmark: _Toc472350728]Test Results
The functioning of the SPI interface between AD9361 transceiver and Artix – 7 FPGA has been validated.
10.6.7 [bookmark: _Toc469947532][bookmark: _Toc472350729]Test and Measurement Logs
The snapshot for the functional validation of AD9361 – SPI signals is attached below.


  	

NOTE: This test case is a functional test. Hence, no specification table.
10.7 [bookmark: _Toc469947533][bookmark: _Toc472350730]FX3 – GPIF Control – Electrical validation
10.7.1 [bookmark: _Toc459891646][bookmark: _Toc469947534][bookmark: _Toc472350731]Test ID 
[bookmark: _Toc459891647]FPGA 1.4.1
10.7.2 [bookmark: _Toc469947535][bookmark: _Toc472350732]Purpose
The purpose of the test case is to verify the electrical characteristics of control signals of FX3 – GPIF.
10.7.3 [bookmark: _Toc459891648][bookmark: _Toc469947536][bookmark: _Toc472350733]Test and Measurement Method
Refer to section 5.1.7 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.7.4 [bookmark: _Toc459891649][bookmark: _Toc469947537][bookmark: _Toc472350734]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.7.5 [bookmark: _Toc459891650][bookmark: _Toc469947538][bookmark: _Toc472350735]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022



10.7.6 [bookmark: _Toc459891651][bookmark: _Toc469947539][bookmark: _Toc472350736]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	FX3 – GPIF (Control)

	GPIF_CTL3
	U9.G15
	VIL (max) (V)
	0
	-0.3
	0.63
	100.00
	PASS

	
	
	VIH (min) (V)
	1.8
	1.17
	2.1
	-14.29
	PASS

	
	
	Minimum High Time (ns)
	18000
	2.5
	 19750
	-8.86
	PASS

	
	
	Minimum Low Time (ns)
	1750
	2.5
	 19750
	-91.14
	PASS

	GPIF_CTL12
	U9.G13
	VIL (max) (V)
	0
	-0.3
	0.63
	100.00
	PASS

	
	
	VIH (min) (V)
	1.8
	1.17
	2.1
	-14.29
	PASS

	
	
	Minimum High Time (ns)
	200
	2.5
	 1200
	-83.33
	PASS

	
	
	Minimum Low Time (ns)
	1000
	2.5
	 1200
	-16.67
	PASS



10.7.7 [bookmark: _Toc469947540][bookmark: _Toc472350737]Test and Measurement Logs




10.8 [bookmark: _Toc469947541][bookmark: _Toc472350738]FX3 – GPIF Control – Functional validation
10.8.1 [bookmark: _Toc469947542][bookmark: _Toc472350739]Test ID
FPGA 1.4.2
10.8.2 [bookmark: _Toc469947543][bookmark: _Toc472350740]Purpose
The purpose of the test case is to validate the functioning of the control signals of FX3-GPIF.
10.8.3 [bookmark: _Toc469947544][bookmark: _Toc472350741]Test and Measurement Method
Refer to section 5.1.8 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.8.4 [bookmark: _Toc469947545][bookmark: _Toc472350742]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical
10.8.5 [bookmark: _Toc469947546][bookmark: _Toc472350743]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
10.8.6 [bookmark: _Toc469947547][bookmark: _Toc472350744]Test Results
The functioning of the control signals from FX3 to Artix – 7 FPGA has been      validated.
10.8.7 [bookmark: _Toc469947548][bookmark: _Toc472350745]Test and Measurement Logs
The snapshot for the functional validation of FX3 – GPIF control signals is attached below.




NOTE: This test case is a functional test. Hence, no specification table.
10.9 [bookmark: _Toc469947549][bookmark: _Toc472350746]FX3 – GPIF Data – Electrical validation
10.9.1 [bookmark: _Toc459891653][bookmark: _Toc469947550][bookmark: _Toc472350747]Test ID 
FPGA 1.5.1
10.9.2 [bookmark: _Toc459891654][bookmark: _Toc469947551][bookmark: _Toc472350748]Purpose
The purpose of the test case is to verify the electrical characteristics of data signals of FX3 – GPIF.
10.9.3 [bookmark: _Toc459891655][bookmark: _Toc469947552][bookmark: _Toc472350749]Test and Measurement Method
Refer to section 5.1.9 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.9.4 [bookmark: _Toc459891656][bookmark: _Toc469947553][bookmark: _Toc472350750]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.9.5 [bookmark: _Toc459891657][bookmark: _Toc469947554][bookmark: _Toc472350751]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022


10.9.6 [bookmark: _Toc459891658][bookmark: _Toc469947555][bookmark: _Toc472350752]Test Results

	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	FX3 – GPIF (Data)

	GPIF_D04
	U9.K21
	VIL (max) (V)
	0
	-0.3
	0.63
	100.00
	PASS

	
	
	VIH (min) (V)
	1.88
	1.17
	2.1
	-10.48
	PASS

	
	
	Minimum High Time (ns)
	10
	2.5
	 NA
	-300.00
	PASS

	
	
	Minimum Low Time (ns)
	10
	2.5
	 NA
	-300.00
	PASS

	GPIF_D19
	U9.L18
	VIL (max) (V)
	0
	-0.3
	0.63
	100.00
	PASS

	
	
	VIH (min) (V)
	1.8
	1.17
	2.1
	-14.29
	PASS

	
	
	Minimum High Time (ns)
	210
	2.5
	 NA
	-8300.00
	PASS

	
	
	Minimum Low Time (ns)
	45
	2.5
	 NA
	-1700.00
	PASS

	GPIF_D29
	U9.J17
	VIL (max) (V)
	0
	-0.3
	0.63
	100.00
	PASS

	
	
	VIH (min) (V)
	1.84
	1.17
	2.1
	-12.38
	PASS

	
	
	Minimum High Time (ns)
	145
	2.5
	 NA
	-5700.00
	PASS

	
	
	Minimum Low Time (ns)
	95
	2.5
	 NA
	-3700.00
	PASS

	GPIF_D31
	U9.L15
	VIL (max) (V)
	0
	-0.3
	0.63
	100.00
	PASS

	
	
	VIH (min) (V)
	1.8
	1.17
	2.1
	-14.29
	PASS

	
	
	Minimum High Time (ns)
	44
	2.5
	 NA
	-1660.00
	PASS

	
	
	Minimum Low Time (ns)
	44
	2.5
	 NA
	-1660.00
	PASS




NOTE: The Max. value of Min. High time and Min. Low time is not                      mentioned in the FPGA datasheet. Hence, mentioned as NA.
	

10.9.7 [bookmark: _Toc469947556][bookmark: _Toc472350753]Test and Measurement Logs



10.10 [bookmark: _Toc469947557][bookmark: _Toc472350754]FX3 – GPIF Data – Functional validation
10.10.1 [bookmark: _Toc469947558][bookmark: _Toc472350755]Test ID
FPGA 1.5.2 
10.10.2 [bookmark: _Toc469947559][bookmark: _Toc472350756]Purpose
The purpose of the test case is to validate the functioning of the data signals of FX3 – GPIF.
10.10.3 [bookmark: _Toc469947560][bookmark: _Toc472350757]Test and Measurement Method
Refer to section 5.1.10 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.10.4 [bookmark: _Toc469947561][bookmark: _Toc472350758]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical	
10.10.5 [bookmark: _Toc469947562][bookmark: _Toc472350759]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
10.10.6 [bookmark: _Toc469947563][bookmark: _Toc472350760]Test Results
FX3 is able to send data to FPGA and the functioning of the data signals has been validated.
10.10.7 [bookmark: _Toc469947564][bookmark: _Toc472350761]Test and Measurement Logs
The snapshot for the functional validation of FX3 – GPIF data signals is attached below.




NOTE: This test case is a functional test. Hence, no specification table.
10.11 [bookmark: _Toc469947565][bookmark: _Toc472350762]AD9361 – Control- Electrical validation
10.11.1 [bookmark: _Toc469947566][bookmark: _Toc472350763]Test ID
FPGA 1.6.1
10.11.2 [bookmark: _Toc469947567][bookmark: _Toc472350764]Purpose
The purpose of the test case is to validate the electrical characteristics of the control signals of AD9361 transceiver.
10.11.3 [bookmark: _Toc469947568][bookmark: _Toc472350765]Test and Measurement Method
Refer to section 5.1.11 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document.
10.11.4 [bookmark: _Toc469947569][bookmark: _Toc472350766]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical
10.11.5 [bookmark: _Toc469947570][bookmark: _Toc472350767]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
10.11.6 [bookmark: _Toc469947571][bookmark: _Toc472350768]Test Results 
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	AD9361 (Control)

	CODEC_CTRL_OUT2
	U9.U21
	VIL (max) (V)
	-0.04
	-0.3
	0.63
	86.67
	PASS

	
	
	VIH (min) (V)
	1.8
	1.17
	2.1
	-14.29
	PASS

	CODEC_CTRL_OUT3
	U9.P19
	VIL (max) (V)
	-0.04
	-0.3
	0.63
	86.67
	PASS

	
	
	VIH (min) (V)
	1.8
	1.17
	2.1
	-14.29
	PASS




10.11.7 [bookmark: _Toc469947572][bookmark: _Toc472350769]Test and Measurement Logs



10.12 [bookmark: _Toc469947573][bookmark: _Toc472350770]AD9361 – Control- Functional validation
10.12.1 [bookmark: _Toc469947574][bookmark: _Toc472350771]Test ID 
FPGA 1.6.2
10.12.2 [bookmark: _Toc469947575][bookmark: _Toc472350772]Purpose
The purpose of the test case is to validate the functioning of AD9361 control signals.
10.12.3 [bookmark: _Toc469947576][bookmark: _Toc472350773]Test and Measurement Method
Refer to section 5.1.12 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
10.12.4 [bookmark: _Toc469947577][bookmark: _Toc472350774]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical
10.12.5 [bookmark: _Toc469947578][bookmark: _Toc472350775]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
10.12.6 [bookmark: _Toc469947579][bookmark: _Toc472350776]Test Results
The functioning of the control signals from AD9361 Transceiver to Artix – 7 FPGA    has been validated.

10.12.7 [bookmark: _Toc469947580][bookmark: _Toc472350777]Test and Measurement Logs
The snapshot for the functional validation of AD9361 control signals is attached below.




NOTE: This test case is a functional test. Hence, no specification table.
10.13 [bookmark: _Toc469947581][bookmark: _Toc472350778]AD9361 – Data- Electrical validation
10.13.1 [bookmark: _Toc459891639][bookmark: _Toc469947582][bookmark: _Toc472350779]Test ID 
FPGA 1.7.1
10.13.2 [bookmark: _Toc459891640][bookmark: _Toc469947583][bookmark: _Toc472350780]Purpose
The purpose of the test case is to verify the electrical characteristics of data signals of AD9361 transceiver.
10.13.3 [bookmark: _Toc459891641][bookmark: _Toc469947584][bookmark: _Toc472350781]Test and Measurement Method
Refer to section 5.1.13 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document
10.13.4 [bookmark: _Toc459891642][bookmark: _Toc469947585][bookmark: _Toc472350782]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
10.13.5 [bookmark: _Toc459891643][bookmark: _Toc469947586][bookmark: _Toc472350783]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0022


10.13.6 [bookmark: _Toc459891644][bookmark: _Toc469947587][bookmark: _Toc472350784]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	 
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	AD9361 (Data)

	CODEC_D1
	U9.AB12
	VIL (max) (V)
	0.01
	0
	0.36
	-97.22
	PASS

	
	
	VIH (min) (V)
	1.73
	1.44
	1.8
	-3.89
	PASS

	
	
	Rx Data Delay (DATA_CLK to Data Outputs) (ns)
	10.4
	0
	1.5
	593.33
	FAIL

	
	
	Rx Data Delay (DATA_CLK to Rx_FRAME) (ns)
	7.6
	0
	1
	660.00
	FAIL

	CODEC_D10
	U9.W12
	VIL (max) (V)
	0
	0
	0.36
	-100.00
	PASS

	
	
	VIH (min) (V)
	1.74
	1.44
	1.8
	-3.33
	PASS

	
	
	Rx Data Delay (DATA_CLK to Data Outputs) (ns)
	11
	0
	1.5
	633.33
	FAIL

	
	
	Rx Data Delay (DATA_CLK to Rx_FRAME) (ns)
	6.8
	0
	1
	580.00
	FAIL

	CODEC_D18
	U9.AA15
	VIL (max) (V)
	-0.01
	0
	0.36
	-102.78
	PASS

	
	
	VIH (min) (V)
	1.79
	1.44
	1.8
	-0.56
	PASS

	
	
	Tx Data Setup Time (ns)
	5.9
	0
	1.5
	293.33
	FAIL

	
	
	Tx Data Hold Time (ns)
	9.3
	0
	1
	830.00
	FAIL

	CODEC_D20
	U9.Y13
	VIL (max) (V)
	-0.02
	0
	0.36
	-105.56
	PASS

	
	
	VIH (min) (V)
	1.8
	1.44
	1.8
	0.00
	PASS

	
	
	Tx Data Setup Time (ns)
	7.8
	0
	1.5
	420.00
	FAIL

	
	
	Tx Data Hold Time (ns)
	8
	0
	1
	700.00
	FAIL





      Resolution for failure:

The Rx data delay (DATA_CLK to Data Outputs), Rx Data delay (DATA_CLK to Rx Frame), Tx Data Setup time, and Tx Data Hold time exceed beyond the specified Max. value.
Series resistors are included in the path of the signal and all the data lines are length matched in Rev. C.
10.13.7 [bookmark: _Toc469947588][bookmark: _Toc472350785]Test and Measurement Logs


                              

10.14 [bookmark: _Toc469947589][bookmark: _Toc472350786]AD9361 – Data- Functional validation
10.14.1 [bookmark: _Toc469947590][bookmark: _Toc472350787]Test ID
FPGA 1.7.2
10.14.2 [bookmark: _Toc469947591][bookmark: _Toc472350788]Purpose
The purpose of the test case is to validate the functioning of AD9361 data signals.
10.14.3 [bookmark: _Toc469947592][bookmark: _Toc472350789]Test and Measurement Method
Refer to section 5.1.14 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document
10.14.4 [bookmark: _Toc469947593][bookmark: _Toc472350790]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical
10.14.5 [bookmark: _Toc469947594][bookmark: _Toc472350791]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
10.14.6 [bookmark: _Toc469947595][bookmark: _Toc472350792]Test Results
AD9361 was able to send and receive data from FPGA and the functioning of the data signals has been validated.
10.14.7 [bookmark: _Toc469947596][bookmark: _Toc472350793]Test and Measurement Logs
The snapshot for the functional validation of AD9361 data signals is attached below. 



NOTE: This test case is a functional test. Hence, no specification table.
11 [bookmark: _Toc469947597][bookmark: _Toc472350794]FX3
11.1 [bookmark: _Toc469947598][bookmark: _Toc472350795]FX3 (CYUSB3014)-Configuration
11.1.1 [bookmark: _Toc469947599][bookmark: _Toc472350796]Test ID 
      FX3 1.1 
11.1.2 [bookmark: _Toc469947600][bookmark: _Toc472350797]Purpose
The purpose of this test case is to verify the configuration of FX3.
11.1.3 [bookmark: _Toc469947601][bookmark: _Toc472350798]Test and Measurement Method
Refer to section 6.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
11.1.4 [bookmark: _Toc469947602][bookmark: _Toc472350799]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
11.1.5 [bookmark: _Toc469947603][bookmark: _Toc472350800]DUT Sample Information
       RF-SDR Board Serial Number – WZ1630LIFE2SDR0022

11.1.6 [bookmark: _Toc469947604][bookmark: _Toc472350801]Test Results
       The snapshot for FX3 configuration is attached below.


       


11.2 [bookmark: _Toc469947605][bookmark: _Toc472350802]	EEPROM (24LC256) – I2C –Electrical validation
11.2.1 [bookmark: _Toc459891660][bookmark: _Toc469947606][bookmark: _Toc472350803]Test ID 
FX3 1.2.1
11.2.2 [bookmark: _Toc459891661][bookmark: _Toc469947607][bookmark: _Toc472350804]Purpose
The purpose of the test case is to verify the electrical characteristics of I2C interface of the serial EEPROM.
11.2.3 [bookmark: _Toc459891662][bookmark: _Toc469947608][bookmark: _Toc472350805]Test and Measurement Method
Refer to section 6.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
11.2.4 [bookmark: _Toc459891663][bookmark: _Toc469947609][bookmark: _Toc472350806]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
11.2.5 [bookmark: _Toc459891664][bookmark: _Toc469947610][bookmark: _Toc472350807]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0022


11.2.6 [bookmark: _Toc459891665][bookmark: _Toc469947611][bookmark: _Toc472350808]Test Results
	Test
	Measuring Point
	Measuring Criteria
	Observation
	Specification
	Design Margin (%)
	Test result

	 
	 
	 
	 
	Min
	Max
	 
	

	EEPROM – I2C

	FX3_SCL
	R61.2
	VIL (max) (V)
	-0.06
	-0.5
	0.36
	88.00
	PASS

	
	
	VIH (min) (V)
	1.8
	1.26
	2.3
	-21.74
	PASS

	
	
	Rise time (ns)
	132
	20
	1000
	-86.80
	PASS

	
	
	Fall time (ns)
	32
	6.54
	300
	-89.33
	PASS

	
	
	Frequency (KHz)
	371.7
	0
	400
	-7.08
	PASS

	FX3_SDA
	R60.2
	VIL (max) (V)
	-0.06
	-0.5
	0.36
	88.00
	PASS

	
	
	VIH (min) (V)
	1.8
	1.26
	2.3
	-21.74
	PASS

	
	
	Rise time (ns)
	100
	20
	1000
	-90.00
	PASS

	
	
	Fall time (ns)
	33
	6.54
	300
	-89.00
	PASS


	

11.2.7 [bookmark: _Toc469947612][bookmark: _Toc472350809]Test and Measurement Logs



11.3 [bookmark: _Toc469947613][bookmark: _Toc472350810]EEPROM (24LC256) – I2C –Functional validation
11.3.1 [bookmark: _Toc469947614][bookmark: _Toc472350811]Test ID
FX3 1.2.2 
11.3.2 [bookmark: _Toc469947615][bookmark: _Toc472350812]Purpose
The purpose of the test case is to validate the functioning of I2C interface of the serial EEPROM.
11.3.3 [bookmark: _Toc469947616][bookmark: _Toc472350813]Test and Measurement Method
Refer to section 6.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
11.3.4 [bookmark: _Toc469947617][bookmark: _Toc472350814]Test Condition 
Ambient Temperature – 25˚C			
Operating Voltage – 18V
System load – Typical
11.3.5 [bookmark: _Toc469947618][bookmark: _Toc472350815]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0022
11.3.6 [bookmark: _Toc469947619][bookmark: _Toc472350816]Test Results
FX3 was able to read /write data from EEPROM and the functioning of the I2C interface has been validated.
11.3.7 [bookmark: _Toc469947620][bookmark: _Toc472350817]Test and Measurement Logs
The snapshot for the functional validation of EEPROM – I2C signals is attached below.



NOTE: This test case is a functional test. Hence, no specification table.
11.4 [bookmark: _Toc469947621][bookmark: _Toc472350818]Functional validation of Debug USB Switch – USB2.0 from FX3
11.4.1 [bookmark: _Toc469947622][bookmark: _Toc472350819]Test ID 
      FX3 1.3.1
11.4.2 [bookmark: _Toc469947623][bookmark: _Toc472350820]Purpose
      The purpose of the test case is to validate USB 2.0 through Debug USB Switch.
11.4.3 [bookmark: _Toc469947624][bookmark: _Toc472350821]Test and Measurement Method
Refer to section 6.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
11.4.4 [bookmark: _Toc469947625][bookmark: _Toc472350822]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
11.4.5 [bookmark: _Toc469947626][bookmark: _Toc472350823]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0010
11.4.6 [bookmark: _Toc469947627][bookmark: _Toc472350824]Test Results
      The functional validation of USB 2.0 through Debug USB Switch is verified.

11.4.7 [bookmark: _Toc469947628][bookmark: _Toc472350825]Test and Measurement Logs
The snapshot of functional validation of USB 2.0 in Debug USB Switch are attached.


NOTE: This test case is a functional test. Hence, no specification table.


11.5 [bookmark: _Toc469947629][bookmark: _Toc472350826]Functional validation of Debug USB Switch – USB3.0 from FX3
11.5.1 [bookmark: _Toc469947630][bookmark: _Toc472350827]Test ID 
      FX3 1.4.1
11.5.2 [bookmark: _Toc469947631][bookmark: _Toc472350828]Purpose
      The purpose of the test case is to validate USB 3.0 through Debug USB Switch.
11.5.3 [bookmark: _Toc469947632][bookmark: _Toc472350829]Test and Measurement Method
Refer to section 6.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
11.5.4 [bookmark: _Toc469947633][bookmark: _Toc472350830]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
11.5.5 [bookmark: _Toc469947634][bookmark: _Toc472350831]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0010
11.5.6 [bookmark: _Toc469947635][bookmark: _Toc472350832]Test Results
The functional validation of USB 3.0 through Debug USB Switch is verified.
11.5.7 [bookmark: _Toc469947636][bookmark: _Toc472350833]Test and Measurement Logs
The snapshot of functional validation of USB 3.0 in Debug USB Switch are attached here.


NOTE: This test case is a functional test. Hence, no specification table.

12 [bookmark: _Toc472350834]RF/Transceiver      (AD9361) – Pipe1

12.1 [bookmark: _Toc472350835]Maximum Output Power from AD9361- Pipe 1
12.1.1 [bookmark: _Toc472350836]Test ID 
TRX 1.1
12.1.2 [bookmark: _Toc472350837]Purpose
The purpose of this test case is to check maximum power that is possible from AD9361 transceiver.
12.1.3 [bookmark: _Toc472350838]Test and Measurement Method
Refer to section 7.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
12.1.4 [bookmark: _Toc472350839]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
12.1.5 [bookmark: _Toc472350840]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


12.1.6 [bookmark: _Toc472350841]Test Results

	Attenuation setting from UHD code for AD9361 (dB)
	 
	CH1 Maximum Output Power at Balun (dBm)
	Min(dBm)
	 
	 
	             Result

	
	Specification
	                                              GSM-900
	
	Max(dBm)
	Margin (dBm)
	

	
	 
	B
	M
	T
	
	 
	 
	

	0
	>-5dBm
	-1.7
	-1.7
	-1.8
	-1.8
	-1.7
	3.2
	PASS



	Attenuation setting from UHD code for AD9361 (dB)
	 
	CH1 Maximum Output Power at Balun (dBm)
	Min(dBm)
	 
	 
	             Result

	
	Specification
	DCS-1800
	
	Max
(dBm)
	Margin in(dBm)
	

	
	 
	B
	M
	T
	
	 
	 
	

	0
	>-5dBm
	-3.1
	-3.1
	-3.2
	-3.2
	-3.1
	1.8
	PASS




NOTE:  Pig tail cable losses are taken into account during setup calibration.
NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.


12.2 [bookmark: _Toc472350842]Transmit Power Control from AD9361-Pipe1
12.2.1 [bookmark: _Toc472350843]Test ID 
TRX 1.2
12.2.2 [bookmark: _Toc472350844]Purpose
The purpose of this test case is to control Transmit power from AD9361 transceiver.
12.2.3 [bookmark: _Toc472350845]Test and Measurement Method
Refer to section 7.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
12.2.4 [bookmark: _Toc472350846]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
12.2.5 [bookmark: _Toc472350847]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


12.2.6 [bookmark: _Toc472350848]Test Results

	ATTENUATION SETTING FROM UHD CODE FOR AD9361 
	CH1 OUTPUT POWER CONTROL
	MIN
	 
	                           MARGIN
IN (dBm)
	             RESULT

	
	SPECIFICATION
	 GSM-900
	
	MAX
	
	

	
	
	B 
	M 
	T
	
	 
	
	

	Output power level in dBm with 0dB attenuation 
	>-5dBm
	-1.7
	-1.7
	-1.8
	 -1.8
	-1.7 
	3.2 
	PASS

	Output power level in dBm with 10dB attenuation 
	>-15dBm 
	-11.5
	-11
	-11.5
	 -11.5
	-11 
	3.5 
	PASS

	Attenuation in dB with 10dB atten setting in AD9361
	10dB(+/- 2dB)
	9.8
	9.3
	9.7
	9.3
	9.8
	1.3
	PASS

	Output power level in dBm with 20dB attenuation
	>-25dBm 
	-21.4
	-21
	-21.3
	 -21.4
	-21 
	3.6 
	PASS

	Attenuation in dB with 20dB atten setting in AD9361
	20dB(+/- 2dB)
	19.7
	19.3
	19.5
	19.3
	19.7
	0.8
	PASS




	ATTENUATION SETTING FROM UHD CODE FOR AD9361
	CH1 OUTPUT POWER CONTROL
	MIN
	 
	                           MARGIN
IN (dBm)

	             RESULT

	
	SPECIFICATION
	DCS-1800
	
	MAX
	
	

	
	
	B
	M 
	T
	
	 
	
	

	Output power level in dBm with 0dB attenuation 
	>-5dBm
	-3.1
	-3.1
	-3.2
	-3.2 
	-3.1 
	 1.8
	PASS

	Output power level in dBm with 10dB attenuation 
	>-15dBm 
	-12.4
	-12.5
	-12.7
	-12.7 
	-12.4 
	2.6 
	PASS

	Attenuation in dB with 10dB atten setting in AD9361
	10dB(+/- 2dB)
12dB< Atten>8dB
	9.3
	9.4
	9.5
	9.3
	9.5
	1.3
	PASS

	Output power level in dBm with 20dB attenuation
	>-25dBm 
	-21.9
	-22.1
	-22.2
	-22.2 
	-21.9 
	2.8 
	PASS

	Attenuation in dB with 20dB atten setting in AD9361
	20dB(+/- 2dB)
22dB< Atten>18dB
	18.8
	19
	19
	18.8
	19
	0.8
	PASS




NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.



12.3 [bookmark: _Toc472350849]Modulation Accuracy –TRx – Pipe 1
12.3.1 [bookmark: _Toc472350850]Test ID 
TRX_1.3
12.3.2 [bookmark: _Toc472350851]Purpose
The purpose of this test case is, Phase error and EVM are fundamental parameters used in GSM to characterize modulation accuracy. These measurements reveal much about a transmitter’s performance. Poor phase error or EVM indicates a problem with the I/Q baseband generator, filters, modulator or amplifier in the transmitter circuitry.
12.3.3 [bookmark: _Toc472350852]Test and Measurement Method
Refer to section 7.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document. 
12.3.4 [bookmark: _Toc472350853]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
12.3.5 [bookmark: _Toc472350854]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003

12.3.6 [bookmark: _Toc472350855]Test Results
	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900 
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	RMS(deg)
	RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<3.6
	<5
	0.39
	0.4
	0.44
	0.39
	0.44
	3.16
	PASS


	
	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<14.2
	<20
	1.02
	0.98
	1.23
	0.98
	1.23
	12.97
	PASS


	
	CH1_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin 
(Hz)
	Result

	 Modulation
	Specification(R&D)
	Specification(normal)
	GSM 900 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±27Hz
	< 0.05/±45Hz
	0.12
	-0.48
	-0.45
	-0.48
	0.12
	26.52
	PASS




	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	< RMS(deg)
	< RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<3.6
	<5
	0.4
	0.47
	0.44
	0.4
	0.47
	3.13
	PASS



	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<14.2
	<20
	1.08
	1.38
	1.44
	1.08
	1.44
	12.76
	PASS


	
	CH1_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin 
(Hz)
	Result

	 Modulation
	Specification(R&D)
	Specification(normal)
	DCS 1800 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±54Hz
	< 0.05/±90Hz
	-0.44
	-0.43
	-0.18
	-0.44
	-0.18
	53.56
	PASS



12.3.7 [bookmark: _Toc472350856]Test and Measurement Logs



	                       
	       
12.4 [bookmark: _Toc472350857]Output RF Spectrum- i) Adjacent channel power-TRx Pipe 1
12.4.1 [bookmark: _Toc472350858]Test ID 
TRX 1.6
12.4.2 [bookmark: _Toc472350859]Purpose
The purpose of this test case is measure adjacent channel power, the modulation process in a transmitter causes the continuous wave (CW) Carrier to spread spectrally. The “spectrum due to modulation and wideband noise” measurement is used to ensure that modulation process does not cause excessive spectral spread. If it did, other users who are operating on different frequencies would experience interference. The measurement of spectrum due to modulation and wideband noise can be thought of as an adjacent channel power (ACP).
12.4.3 [bookmark: _Toc472350860]Test and Measurement Method
Refer to section 7.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
12.4.4 [bookmark: _Toc472350861]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Signal output level: 0dBm
12.4.5 [bookmark: _Toc472350862]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


12.4.6 [bookmark: _Toc472350863]Test Results

	CH1_spectrum due to modulation
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin in  (dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-9.15
	-9.67
	-8.61
	-9.06
	-9.14
	-9.66
	-9.67
	-8.61
	8.11
	PASS

	200KHz
	-30
	30
	-38.66
	-37.65
	-38.08
	-37.04
	-38.58
	-37.59
	-38.66
	-37.04
	7.04
	PASS

	250KHz
	-33
	30
	-40.28
	-41.5
	-40.68
	-42.1
	-40.72
	-41.7
	-42.1
	-40.28
	7.28
	PASS

	400KHz
	-60
	30
	-63.69
	-63.18
	-62.71
	-63.11
	-62.85
	-62.31
	-63.69
	-62.31
	2.31
	PASS

	600KHz to 1200KHz
	-60
	30
	-70.97
	-71.06
	-69.82
	-69.89
	-69.61
	-69.69
	-71.06
	-69.61
	9.61
	PASS

	1200KHz to 1800KHz
	-63
	30
	-75.15
	-75.66
	-74.35
	-74.28
	-74.15
	-75.11
	-75.66
	-74.15
	11.15
	PASS

	1800KHz to 6000KHz
	-65
	100
	-74.52
	-74.08
	-71.13
	-73.91
	-74.05
	-74.49
	-74.52
	-71.13
	6.13
	PASS












	CH1_spectrum due to modulation
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin in (dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-11.61
	-4.54
	-9.12
	-9.62
	-9.13
	-9.63
	-11.61
	-4.54
	4.04
	PASS

	200KHz
	-30
	30
	-35
	-36.31
	-38.49
	-37.6
	-38.57
	-37.5
	-38.57
	-35
	5
	PASS

	250KHz
	-33
	30
	-38.88
	-40.6
	-40.66
	-42.34
	-39.72
	-41.54
	-42.34
	-38.88
	5.88
	PASS

	400KHz
	-60
	30
	-55.98
	-56.19
	-59.67
	-59.56
	-58.75
	-59.81
	-59.81
	-55.98
	-4.02
	FAIL

	600KHz to 1200KHz
	-60
	30
	-60.32
	-60.78
	-64.26
	-64.6
	-64.39
	-63.6
	-64.6
	-60.32
	4.32
	PASS

	1200KHz to 1800KHz
	-63
	30
	-65.73
	-66.77
	-69.97
	-69.75
	-69.8
	-70.19
	-70.19
	-65.73
	2.73
	PASS

	1800KHz to 6000KHz
	-65
	100
	-67.46
	-67.61
	-71.65
	-71.49
	-72.48
	-72.23
	-72.48
	-67.46
	2.46
	PASS


            
      Resolution for failure:
We are meeting spectrum due to modulation requirements with only one chain at AD9361 active. When two chains of AD9361 are active the output of one chain is not stable (not all time slots are ON only burst broadcast channel is seen).               
12.4.7 [bookmark: _Toc472350864]     Test and Measurement Logs


 

                        

[bookmark: _Toc472350865]ii) Spectrum due to switching- TRx Pipe 1
12.4.8 [bookmark: _Toc472350866]Test ID 
TRX 1.6
12.4.9 [bookmark: _Toc472350867]Purpose
The purpose of this test case is the GSM/EDGE transmitter’s ramp RF power rapidly. The “transmitted RF carrier power versus time” measurement is used to ensure that this process happens at the correct times and happens fast enough. However, if RF power is ramped too quickly, undesirable spectral components exist in the transmission. This measurement is used to ensure that these components are below the acceptable level.
12.4.10 [bookmark: _Toc472350868]Test and Measurement Method
Refer to section 7.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
12.4.11 [bookmark: _Toc472350869]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
12.4.12 [bookmark: _Toc472350870]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


12.4.13 [bookmark: _Toc472350871]Test Results

	CH1_spectrum due to switching
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin in (dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-57
	-57.48
	-58.23
	-57.77
	-57.99
	-57.2
	-59.51
	-59.51
	-57.2
	0.2
	PASS

	600 KHz
	-67
	-64.65
	-64.87
	-64.99
	-65.32
	-64.89
	-63.72
	-65.32
	-63.72
	3.28
	PASS

	1200 KHz
	-74
	-67.98
	-68.43
	-66.45
	-67.34
	-67.77
	-67.3
	-68.43
	-66.45
	-7.55
	FAIL

	1800 KHz
	-74
	-73.11
	-74.64
	-70.86
	-73.6
	-74.31
	-73.71
	-74.64
	-70.86
	-3.14
	FAIL


                            


	CH1_spectrum due to switching
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin (dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-50
	-54.16
	-55.6
	-53.11
	-52.7
	-54.78
	-54.16
	-55.6
	-52.7
	2.7
	PASS

	600 KHz
	-58
	-58.53
	-58.74
	-58.35
	-58.71
	-57.92
	-57.85
	-58.74
	-57.85
	-0.15
	FAIL

	1200 KHz
	-66
	-64.02
	-63.74
	-63.7
	-62.66
	-62.9
	-62.3
	-64.02
	-62.3
	-3.7
	FAIL

	1800 KHz
	-66
	-72.21
	-71.88
	-72.02
	-71.54
	-72.86
	-70.69
	-72.86
	-70.69
	4.69
	PASS


     
      Resolution for failure:
We are meeting spectrum due to switching requirements with only one chain at AD9361 active. When two chains of AD9361 are active the output of one chain is not stable (not all time slots are ON only burst broadcast channel is seen).
12.4.14 [bookmark: _Toc472350872]Test and Measurement Logs


                                         


12.5 [bookmark: _Toc472350873]Carrier leakage - Pipe1
12.5.1 [bookmark: _Toc472350874]Test ID 
TRX 1.4
12.5.2 [bookmark: _Toc472350875]Purpose
The purpose of this test case is to check carrier leakage that is possible from AD9361 transceiver LO.
12.5.3 [bookmark: _Toc472350876]Test and Measurement Method
Refer to section 7.1.6 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
12.5.4 [bookmark: _Toc472350877]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
12.5.5 [bookmark: _Toc472350878]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0010

12.5.6 [bookmark: _Toc472350879]Test Results
	Carrier Leakage at 0dB attenuation
	Spec in dBc
	Carrier leakage in dBc
	Margin from Spec in dB
	Result

	
	
	B
	M
	T
	
	PASS

	Chain1
	-50
	-55.7
	-55.1
	-55.8
	5.1
	



	Chain1

	 
	Wanted signal power in dBm
	Carrier leakage including 2dB cable loss in dBm

	Band
	B
	M
	T
	B
	M
	T

	900
	-1.7
	-1.7
	-1.8
	-57.4
	-56.8
	-57.6

	1800
	-3.1
	-3.1
	-3.2
	-54.7
	-53.78
	-55.3








12.5.7 [bookmark: _Toc472350880]Test and Measurement Logs



	
	
13 [bookmark: _Toc472350881]RF/Transceiver      (AD9361) – Pipe2
13.1 [bookmark: _Toc472350882]Maximum Output Power from AD9361-Pipe2
13.1.1 [bookmark: _Toc472350883]Test ID 
TRX 2.1
13.1.2 [bookmark: _Toc472350884]Purpose
The purpose of this test case is to check maximum power that is possible from AD9361 transceiver.
13.1.3 [bookmark: _Toc472350885]Test and Measurement Method
Refer to section 8.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
13.1.4 [bookmark: _Toc472350886]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
13.1.5 [bookmark: _Toc472350887]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003



13.1.6 [bookmark: _Toc472350888]Test Results
	Attenuation setting from UHD code for AD9361 (dB)
	 
	CH2 Maximum Output Power at Balun (dBm)
	Min(dBm)
	 
	 
	             Result

	
	Specification
	                                              GSM-900
	
	Max(dBm)
	Margin in (dBm)
	

	
	 
	B
	M
	T
	
	 
	 
	

	0
	>-5dBm
	-1.5
	-1.4
	-1.6
	-1.6
	-1.4
	3.4
	PASS



	Attenuation setting from UHD code for AD9361 (dB)
	 
	CH2 Maximum Output Power at Balun (dBm)
	Min(dBm)
	 
	 
	             Result

	
	Specification
	DCS-1800
	
	Max(dBm)
	Margin in (dBm)
	

	
	 
	B
	M
	T
	
	 
	 
	

	0
	>-5dBm
	-2.7
	-3.1
	-3.1
	-3.1
	-2.7
	1.9
	PASS



NOTE:  Pig tail cable losses are taken into account during setup calibration.
NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.



13.2 [bookmark: _Toc472350889]Transmit Power Control from AD9361-Pipe2
13.2.1 [bookmark: _Toc472350890]Test ID 
TRX 2.2
13.2.2 [bookmark: _Toc472350891]Purpose
The purpose of this test case is to control Transmit power from AD9361 transceiver.
13.2.3 [bookmark: _Toc472350892]Test and Measurement Method
Refer to section 8.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
13.2.4 [bookmark: _Toc472350893]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
13.2.5 [bookmark: _Toc472350894]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


13.2.6 [bookmark: _Toc472350895]Test Results


	ATTENUATION SETTING FROM UHD CODE FOR AD9361
	CH2 OUTPUT POWER CONTROL
	MIN
	 
	                           MARGIN
 IN (dBm)
	             RESULT

	
	SPECIFICATION
	 GSM-900
	
	MAX
	
	

	
	
	B 
	M 
	T 
	
	 
	
	

	Output power level in dBm with 0dB attenuation 
	>-5dBm
	-1.5
	-1.4
	-1.6
	 -1.6
	 -1.4
	 3.4
	PASS

	Output power level in dBm with 10dB attenuation 
	>-15dBm 
	-11.4
	-11
	-11.5
	-11.5 
	-11 
	3.5
	PASS

	Attenuation in dB with 10dB atten setting in AD9361
	10dB(+/- 2dB)
12dB< Atten>8dB
	9.9
	9.6
	9.9
	9.6
	9.9
	1.4
	PASS

	Output power level in dBm with 20dB attenuation
	>-25dBm 
	-20.5
	-21
	-21.1
	-21.1 
	-20.5 
	3.9
	PASS

	Attenuation in dB with 20dB atten setting in AD9361
	20dB(+/- 2dB)
12dB< Atten>8dB
	19
	19.6
	19.5
	19
	19.6
	0.8
	PASS



	Attenuation setting from UHD code for AD9361
	CH2 Output Power Control
	MIN
	 
	                           MARGIN
 IN (dBm)
	             RESULT

	
	Specification
	DCS-1800
	
	MAX
	
	

	
	
	B 
	M
	T 
	
	 
	
	

	Output power level in dBm with 0dB attenuation 
	>-5dBm
	-2.7
	-3.1
	-3.1
	-3.1 
	 -2.7
	 1.9
	PASS

	Output power level in dBm with 10dB attenuation 
	>-15dBm 
	-12.2
	-12.5
	-12.5
	-12.5 
	-12.2 
	2.5 
	PASS

	Attenuation in dB with 10dB atten setting in AD9361
	10dB(+/- 2dB)
	9.5
	9.4
	9.4
	9.4
	9.5
	1.4
	PASS

	Output power level in dBm with 20dB attenuation
	>-25dBm 
	-21.7
	-21.9
	-22.1
	-22.1 
	 -21.7
	2.9 
	PASS

	Attenuation in dB with 20dB atten setting in AD9361
	20dB(+/- 2dB)
	19
	18.8
	19
	18.8
	19
	0.8
	PASS





NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

                 
13.3 [bookmark: _Toc472350896]Modulation Accuracy –TRx – Pipe 2
13.3.1 [bookmark: _Toc472350897]Test ID 
TRX 2.3
13.3.2 [bookmark: _Toc472350898]Purpose
The purpose of this test case is, Phase error and EVM are fundamental parameters used in GSM to characterize modulation accuracy. These measurements reveal much about a transmitter’s performance. Poor phase error or EVM indicates a problem with the I/Q baseband generator, filters, modulator or amplifier in the transmitter circuitry.
13.3.3 [bookmark: _Toc472350899]Test and Measurement Method
Refer to section 8.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
13.3.4 [bookmark: _Toc472350900]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
13.3.5 [bookmark: _Toc472350901]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003

13.3.6 [bookmark: _Toc472350902]Test Results
	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin in (deg)
	

	
	< RMS(deg)
	< RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	3.6
	5
	0.41
	0.42
	0.4
	0.4
	0.42
	3.18
	PASS




	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin in (deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	14.2
	20
	1.01
	1.12
	0.96
	0.96
	1.12
	13.08
	PASS



	CH2_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin in (Hz)
	Result

	 Modulation
	Specification(R&D)
	Specification(normal)
	GSM 900 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±27Hz
	< 0.05/±45Hz
	-0.31
	-0.49
	0.31
	-0.49
	0.31
	26.51
	PASS




	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin in (deg)
	

	
	< RMS(deg)
	< RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	3.6
	5
	0.4
	0.44
	0.47
	0.4
	0.47
	3.13
	PASS



	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin in (deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	14.2
	20
	0.97
	1.17
	1.24
	0.97
	1.24
	12.96
	PASS



	CH2_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin in (Hz)
	Result

	Modulation 
	Specification(R&D)
	Specification(normal)
	DCS 1800 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±54Hz
	< 0.05/±90Hz
	0.01
	-0.35
	-0.9
	-0.9
	0.01
	53.1
	PASS



13.3.7 [bookmark: _Toc472350903]Test and Measurement Logs


                                  

13.4 [bookmark: _Toc472350904]AD9361 Local Oscillator lock detect- Pipe 1&2
13.4.1 [bookmark: _Toc472350905]Test ID 
TRX 1.5 and TRX 2.5.
13.4.2 [bookmark: _Toc472350906]Purpose
The purpose of this test case is to verify whether AD9361 Local oscillator is locked or not.
13.4.3 [bookmark: _Toc472350907]Test and Measurement Method
Refer to section 8.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
13.4.4 [bookmark: _Toc472350908]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
13.4.5 [bookmark: _Toc472350909]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0013
13.4.6 [bookmark: _Toc472350910]Test Results
       Pass, All lock detects from AD9361 GPIO out pins are high. (>1.8V)


NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.


13.5 [bookmark: _Toc472350911]Output RF Spectrum- i) Adjacent channel power-TRx Pipe 2
13.5.1 [bookmark: _Toc472350912]Test ID 
TRX 2.6
13.5.2 [bookmark: _Toc472350913]Purpose
The purpose of this test case is the modulation process in a transmitter causes the continuous wave (CW) Carrier to spread spectrally. The “spectrum due to modulation and wideband noise” measurement is used to ensure that modulation process does not cause excessive spectral spread. If it did, other users who are operating on different frequencies would experience interference. The measurement of spectrum due to modulation and wideband noise can be thought of as an adjacent channel power (ACP).
13.5.3 [bookmark: _Toc472350914]Test and Measurement Method
Refer to section 8.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
13.5.4 [bookmark: _Toc472350915]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Signal output level: 0dBm
13.5.5 [bookmark: _Toc472350916]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


13.5.6 [bookmark: _Toc472350917]Test Results

	CH2_spectrum due to modulation
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin in  (dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-10.11
	-8.02
	-9.87
	-7.77
	-9.13
	-9.64
	-10.11
	-7.77
	7.27
	PASS

	200KHz
	-30
	30
	-37.79
	-37.52
	-37.37
	-37.24
	-38.58
	-37.59
	-38.58
	-37.24
	7.24
	PASS

	250KHz
	-33
	30
	-40.37
	-41.74
	-40.31
	-41.62
	-40.68
	-41.72
	-41.74
	-40.31
	7.31
	PASS

	400KHz
	-60
	30
	-61.45
	-62.07
	-61.78
	-61.51
	-63.74
	-63.83
	-63.83
	-61.45
	1.45
	PASS

	600KHz to 1200KHz
	-60
	30
	-69.26
	-68.86
	-69.07
	-68.46
	-70.02
	-69.7
	-70.02
	-68.46
	8.46
	PASS

	1200KHz to 1800KHz
	-63
	30
	-73.06
	-73.15
	-72.71
	-72.72
	-73.99
	-74.2
	-74.2
	-72.71
	9.71
	PASS

	1800KHz to 6000KHz
	-65
	100
	-73
	-72.7
	-72.74
	-72.67
	-73.92
	-73.9
	-73.92
	-72.67
	7.67
	PASS















	CH2_spectrum due to modulation
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin in  (dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-8.9
	-9.19
	-8.81
	-9.35
	-8.88
	-9.42
	-9.42
	-8.81
	8.31
	PASS

	200KHz
	-30
	30
	-38.17
	-37.32
	-38.03
	-37.43
	-38.26
	-37.44
	-38.26
	-37.32
	7.32
	PASS

	250KHz
	-33
	30
	-40.32
	-41.28
	-40.11
	-41.41
	-40.17
	-41.65
	-41.65
	-40.11
	7.11
	PASS

	400KHz
	-60
	30
	-62.39
	-62.7
	-59.63
	-60.08
	-59.74
	-60.56
	-62.7
	-59.63
	-0.37
	FAIL

	600KHz to 1200KHz
	-60
	30
	-69.3
	-68.79
	-64.37
	-64.66
	-64.6
	-64.27
	-69.3
	-64.27
	8.27
	PASS

	1200KHz to 1800KHz
	-63
	30
	-73.7
	-73.86
	-69.99
	-69.62
	-69.79
	-70.33
	-73.86
	-69.62
	6.62
	PASS

	1800KHz to 6000KHz
	-65
	100
	-73.2
	-74
	-71.2
	-71.27
	-71.8
	-71.88
	-74
	-71.2
	6.2
	PASS



                    
      Resolution for failure:
We are meeting spectrum due to modulation requirements with only one chain at AD9361 active. When two chains of AD9361 are active the output of one chain is not stable (not all time slots are ON only burst broadcast channel is seen). 
13.5.7 [bookmark: _Toc472350918]Test and Measurement Logs


 

      

[bookmark: _Toc472350919]ii) Spectrum due to switching- TRx Pipe 2
13.5.8 [bookmark: _Toc472350920]Test ID 
TRX 2.6
13.5.9 [bookmark: _Toc472350921]Purpose
The purpose of this test case is the GSM/EDGE transmitter’s ramp RF power rapidly. The “transmitted RF carrier power versus time” measurement is used to ensure that this process happens at the correct times and happens fast enough. However, if RF power is ramped too quickly, undesirable spectral components exist in the transmission. This measurement is used to ensure that these components are below the acceptable level.
13.5.10 [bookmark: _Toc472350922]Test and Measurement Method
Refer to section 8.1.6 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
13.5.11 [bookmark: _Toc472350923]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
13.5.12 [bookmark: _Toc472350924]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


13.5.13 [bookmark: _Toc472350925]Test Results
	CH2_spectrum due to switching
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin in  (dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-57
	-58.24
	-59.04
	-56.22
	-58.85
	-57.55
	-58.91
	-59.04
	-56.22
	-0.78
	FAIL

	600 KHz
	-67
	-64.35
	-64.37
	-64.43
	-64.76
	-64.27
	-63.8
	-64.76
	-63.8
	-3.2
	FAIL

	1200 KHz
	-74
	-68.15
	-67.14
	-68
	-65.92
	-68.31
	-66.22
	-68.31
	-65.92
	-8.08
	FAIL

	1800 KHz
	-74
	-74.46
	-74.66
	-73.96
	-74.75
	-74.24
	-74.22
	-74.75
	-73.96
	-0.04
	FAIL




 
	CH2_spectrum due to switching
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin in  (dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-50
	-58.29
	-58.52
	-53.43
	-55.64
	-54.44
	-54.8
	-58.52
	-53.43
	3.43
	PASS

	600 KHz
	-58
	-63.57
	-62.41
	-59.54
	-57.52
	-59.44
	-59.61
	-63.57
	-57.52
	-0.48
	FAIL

	1200 KHz
	-66
	-67.84
	-66.74
	-63.55
	-62.83
	-63.37
	-62.63
	-67.84
	-62.63
	-3.37
	FAIL

	1800 KHz
	-66
	-73.34
	-74.05
	-71.72
	-70.45
	-71.39
	-71.88
	-74.05
	-70.45
	4.45
	PASS


              

      Resolution for failure:
We are meeting spectrum due to switching requirements with only one chain at AD9361 active. When two chains of AD9361 are active the output of one chain is not stable (not all time slots are ON only burst broadcast channel is seen).
13.5.14 [bookmark: _Toc472350926]Test and Measurement Logs


 
13.6 [bookmark: _Toc472350927]Carrier leakage – Pipe2
13.6.1 [bookmark: _Toc472350928]Test ID 
TRX 2.4
13.6.2 [bookmark: _Toc472350929]Purpose
The purpose of this test case is to check carrier leakage that is possible from AD9361 transceiver LO.
13.6.3 [bookmark: _Toc472350930]Test and Measurement Method
Refer to section 8.1.7 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
13.6.4 [bookmark: _Toc472350931]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
13.6.5 [bookmark: _Toc472350932]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0010
13.6.6 [bookmark: _Toc472350933]Test Results

	Carrier Leakage at 0dB attenuation
	Spec in dBc
	Carrier leakage in dBc
	Margin from Spec in dB

	Result

	
	
	B
	M
	T
	
	PASS

	Chain2
	-50
	-51.6
	-50.68
	-52.1
	0.68
	



	Chain2

	 
	Wanted signal power in dBm
	Carrier leakage including 2dB cable loss in dBm

	Band
	B
	M
	T
	B
	M
	T

	900
	-1.5
	-1.4
	-1.6
	-56.15
	-56
	-55.67

	1800
	-2.7
	-3.1
	-3.1
	-57.32
	-52.7
	-53.4








13.6.7 [bookmark: _Toc472350934]Test and Measurement Logs


                              

Test Result for TRX 1.7, 1.8, 2.7 and 2.8 are missing
14 [bookmark: _Toc472350935] TX pipe – 1
14.1 [bookmark: _Toc472350936]Gain-Pipe1  
14.1.1 [bookmark: _Toc472350937]Test ID 
TX_P 1.1
14.1.2 [bookmark: _Toc472350938]Purpose
The purpose of this test case is to verify and validate TX – Pipe1 gain (excluding AD9361 transceiver).
14.1.3 [bookmark: _Toc472350939]Test and Measurement Method
Refer to section 9.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
14.1.4 [bookmark: _Toc472350940]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
14.1.5 [bookmark: _Toc472350941]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003


14.1.6 [bookmark: _Toc472350942]Test Results (Rev-A)
	Band
	Gain Specification (dB)
	Input Signal (dBm)
	Measured Output Power (dBm)
	Overall Gain (dB)
	Margin in  (dB)
	RESULT

	
	
	
	B
	M
	T
	B
	M
	T
	
	

	E-GSM-900
	43
	-24
	29.1
	30.8
	30.6
	49.1
	50.8
	50.6
	6.1
	PASS

	GSM-850
	43
	-24
	30.6
	31.2
	30.1
	50.6
	51.2
	50.1
	7.1
	PASS

	DCS-1800
	43
	-16
	26
	27.9
	29
	46
	47.9
	49
	3
	PASS

	DCS-1900
	43
	-16
	24.5
	25.4
	26
	44.5
	45.4
	46
	1.5
	PASS




NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

14.2 [bookmark: _Toc472350943]Attenuation and Attenuation step- TX Pipe1
14.2.1 [bookmark: _Toc472350944]Test ID 
TX_P 1.2 and TX_P 1.3
14.2.2 [bookmark: _Toc472350945]Purpose
The purpose of this test case is to verify TX – Pipe1 digital attenuator attenuation and attenuation step (excluding Transceiver AD9361).
14.2.3 [bookmark: _Toc472350946]Test and Measurement Method
Refer to section 9.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
14.2.4 [bookmark: _Toc472350947]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
14.2.5 [bookmark: _Toc472350948]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0008


14.2.6 [bookmark: _Toc472350949]Test Results
	Band
	I/P Power (dBm)
	Attenuation
(dB)
	Overall power after attenuation
(dBm)
	

Gain (dB)
	

Spec (dB)
	

Margin (dB)
	Result

	
	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM-900
	-22
	0
	29.5
	51.5
	≥ 43
	8.5
	 
PASS 
 
 
 

	
	
	0.5
	28.9
	50.9
	≥ 42.5
	8.4
	

	
	
	1
	28.4
	50.4
	≥ 42
	8.4
	

	
	
	2
	27.5
	49.5
	≥ 41
	8.5
	

	
	
	4
	25.5
	47.5
	≥ 39
	8.5
	

	
	
	8
	21.6
	43.6
	≥ 35
	8.6
	

	
	
	15.5
	14.3
	36.3
	≥ 27.5
	8.8
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Band
	I/P Power (dBm)
	Attenuation
(dB)
	Overall power after attenuation
(dBm)
	

Gain (dB)
	

Spec (dB)
	

Margin (dB)
	Result

	
	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	-14
	0
	31.7
	45.7
	≥ 43
	2.7
	 
 
 
PASS 
 
 
 

	
	
	0.5
	31.3
	45.3
	≥ 42.5
	2.8
	

	
	
	1
	30.8
	44.8
	≥ 42
	2.8
	

	
	
	2
	29.7
	43.7
	≥ 41
	2.7
	

	
	
	4
	27.8
	41.8
	≥ 39
	2.8
	

	
	
	8
	24
	38
	≥ 35
	3
	

	
	
	15.5
	16.6
	30.6
	≥ 27.5
	3.1
	





	
	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM  -900
	0
	51.5
	0
	NA
	NA
	PASS 

	
	0.5
	50.9
	0.6
	0.35-0.65
	0.05
	PASS 

	
	1
	50.4
	1.1
	0.85-1.15
	0.05
	PASS 

	
	2
	49.5
	2
	1.75-2.25
	0.25
	PASS 

	
	4
	47.5
	4
	3.75-4.25
	0.25
	PASS 

	
	8
	43.6
	7.9
	7.5-8.5
	0.4
	PASS 

	
	15.5
	36.3
	15.2
	15-16
	0.2
	PASS 





	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result  

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	0
	45.7
	0
	NA
	NA
	PASS 

	
	0.5
	45.3
	0.4
	0.35-0.65
	0.05
	PASS 

	
	1
	44.8
	0.9
	0.85-1.15
	0.05
	PASS 

	
	2
	43.7
	2
	1.75-2.25
	0.25
	PASS 

	
	4
	41.8
	3.9
	3.75-4.25
	0.15
	PASS 

	
	8
	38
	7.7
	7.5-8.5
	0.2
	PASS 

	
	15.5
	30.6
	15.1
	15-16
	0.1
	PASS 



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

14.3 [bookmark: _Toc472350950]Output Power- TX Pipe 1
14.3.1 [bookmark: _Toc472350951]Test ID 
TX_P 1.4
14.3.2 [bookmark: _Toc472350952]Purpose
The purpose of this test case is to verify TX – Pipe1 output power at antenna port (excluding Transceiver AD9361).
14.3.3 [bookmark: _Toc472350953]Test and Measurement Method
Refer to section 9.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
14.3.4 [bookmark: _Toc472350954]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
14.3.5 [bookmark: _Toc469577942][bookmark: _Toc469652082][bookmark: _Toc469947758][bookmark: _Toc470171112][bookmark: _Toc470173080][bookmark: _Toc470196625][bookmark: _Toc470197223][bookmark: _Toc470202895][bookmark: _Toc470203494][bookmark: _Toc472343626][bookmark: _Toc472350355][bookmark: _Toc472350955][bookmark: _Toc472350956]DUT Sample Information
       RF-SDR Board Serial Number – WZ1630LIFE2SDR0008

14.3.6 [bookmark: _Toc472350957]Test Results
	Band
	Output power Specification (dB)
	Input Signal (dBm)
	Measured Output Power (dBm)
	Output power Margin 
(dB)
	RESULT

	
	
	
	B
	M
	T
	
	

	E-GSM-900
	33  ± 2
	-24
	31.1
	31.8
	31.6
	   0.1
	PASS

	DCS-1800
	33  ± 2
	-16
	31.8
	32.2
	32.1
	   0.8
	PASS



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.
	
14.4 [bookmark: _Toc472350958]RF power detection – TX Pipe1
14.4.1 [bookmark: _Toc472350959]Test ID 
TX_P 1.5
14.4.2 [bookmark: _Toc472350960]Purpose
The purpose of this test case is to verify TX – Pipe1 RF Power detection at antenna port (excluding Transceiver AD9361).
14.4.3 [bookmark: _Toc472350961]Test and Measurement Method
Refer to section 9.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
14.4.4 [bookmark: _Toc472350962]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
14.4.5 [bookmark: _Toc472350963]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0008	


14.4.6 [bookmark: _Toc472350964]Test Results
	Power at Antenna Port
(dBm)
	 Power at Input of Power Detector
(dBm)
	ADC Decimal Value
	ADC Binary Value
	RESULT

	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)

	29.5
	-7.5
	24
	00011000
	PASS

	28.9
	-8.1
	23
	00010111
	PASS

	28.4
	-8.6
	21
	00010101
	PASS

	27.5
	-9.5
	19
	00010011
	PASS

	25.5
	-11.5
	14
	00001110
	PASS

	21.6
	-15.4
	9
	00001001
	PASS

	14.3
	-22.7
	5
	00000101
	PASS

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Power at Antenna Port
(dBm)
	 Power at Input of Power Detector
(dBm)
	ADC Decimal Value
	ADC Binary Value
	RESULT

	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)

	31.7
	-5.3
	30
	00011110
	PASS

	31.3
	-5.7
	28
	00011100
	PASS

	30.8
	-6.2
	28
	00011100
	PASS

	29.7
	-7.3
	23
	00010111
	PASS

	27.8
	-9.2
	19
	00010011
	PASS

	24
	-13
	11
	00001011
	PASS

	16.6
	-20.4
	4
	00000100
	PASS




15 [bookmark: _Toc472350965]TX pipe – 2
15.1 [bookmark: _Toc472350966]Gain-Pipe2
15.1.1 [bookmark: _Toc472350967]Test ID 
TX_P 2.1
15.1.2 [bookmark: _Toc472350968]Purpose
The purpose of this test case is to verify TX – Pipe2 gain (excluding Transceiver AD9361).
15.1.3 [bookmark: _Toc472350969]Test and Measurement Method
Refer to section 10.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
15.1.4 [bookmark: _Toc472350970]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
15.1.5 [bookmark: _Toc469577958][bookmark: _Toc469652098][bookmark: _Toc469947774][bookmark: _Toc470171128][bookmark: _Toc470173096][bookmark: _Toc470196641][bookmark: _Toc470197239][bookmark: _Toc470202911][bookmark: _Toc470203510][bookmark: _Toc472343642][bookmark: _Toc472350371][bookmark: _Toc472350971][bookmark: _Toc472350972]DUT Sample Information
RF-SDR Board Serial Number – WZ1622LIFE1SDR0003



15.1.6 [bookmark: _Toc472350973]Test Results (Rev-A)
	Band
	Gain Specification (dB)
	Input Signal (dBm)
	Measured Output Power (dBm)
	Overall Gain (dB)
	Min Gain Margin in   (dB)
	RESULT

	
	
	
	B
	M
	T
	B
	M
	T
	
	

	E-GSM-900
	43
	-24
	30.1
	31.8
	31.6
	50.1
	51.8
	51.6
	7.1
	PASS

	GSM-850
	43
	-24
	31.6
	32.2
	31.2
	51.6
	52.2
	51.2
	8.2
	PASS

	DCS-1800
	43
	-16
	26.8
	28.4
	31.2
	46.8
	48.4
	51.2
	3.8
	PASS

	PCS-1900
	43
	-16
	24.5
	25.8
	26.1
	44.5
	45.8
	46.1
	1.5
	PASS

	
	
	
	
	
	
	
	
	
	
	



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.




15.2 [bookmark: _Toc472350974]Attenuation and Attenuation step- TX Pipe2  
15.2.1 [bookmark: _Toc472350975]Test ID 
TX_P 2.2 and TX_P 2.3
15.2.2 [bookmark: _Toc472350976]Purpose
The purpose of this test case is to verify TX – Pipe2 digital attenuator attenuation and attenuation step (excluding Transceiver AD9361).
15.2.3 [bookmark: _Toc472350977]Test and Measurement Method
Refer to section 10.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
15.2.4 [bookmark: _Toc472350978]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
15.2.5 [bookmark: _Toc472350979]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0008











15.2.6 [bookmark: _Toc472350980]Test Results
	Band
	I/P Power (dBm)
	Attenuation
(dB)
	Overall power after attenuation
(dBm)
	

Gain(dB)
	

Spec (dB)

	

Margin(dB)
	Result

	
	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM-900
	-22
	0
	29.7
	51.7
	≥ 43
	8.7
	 
 
PASS 
 
 
 
 

	
	
	0.5
	29.1
	51.1
	≥ 42.5
	8.6
	

	
	
	1
	28.6
	50.6
	≥ 42
	8.6
	

	
	
	2
	27.6
	49.6
	≥ 41
	8.6
	

	
	
	4
	25.6
	47.6
	≥ 39
	8.6
	

	
	
	8
	21.6
	43.6
	≥ 35
	8.6
	

	
	
	15.5
	14.3
	36.3
	≥ 27.5
	8.8
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Band
	I/P Power (dBm)
	Attenuation
(dB)
	Overall power after attenuation
(dBm)
	

Gain(dB)
	

Spec (dB)

	

Margin(dB)
	Result

	
	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	-14
	0
	32.7
	46.7
	≥ 43
	3.7
	 
 
 
PASS 
 
 
 

	
	
	0.5
	32.3
	46.3
	≥ 42.5
	3.8
	

	
	
	1
	31.9
	45.9
	≥ 42
	3.9
	

	
	
	2
	30.9
	44.9
	≥ 41
	3.9
	

	
	
	4
	28.9
	42.9
	≥ 39
	3.9
	

	
	
	8
	25.1
	39.1
	≥ 35
	4.1
	

	
	
	15.5
	17.9
	31.6
	≥ 27.5
	4.4
	






	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM  -900
	0
	51.7
	0
	NA
	NA
	PASS 

	
	0.5
	51.1
	0.6
	0.35-0.65
	0.05
	PASS 

	
	1
	50.6
	1.1
	0.85-1.15
	0.15
	PASS 

	
	2
	49.6
	2.1
	1.75-2.25
	0.15
	PASS 

	
	4
	47.6
	4.1
	3.75-4.25
	0.15
	PASS 

	
	8
	43.6
	8.1
	7.5-8.5
	0.4
	PASS 

	
	15.5
	36.3
	15.4
	15-16
	0.4
	PASS 






	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result  

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	0
	46.7
	0
	NA
	NA
	PASS 

	
	0.5
	46.3
	0.4
	0.35-0.65
	0.05
	PASS 

	
	1
	45.9
	0.8
	0.85-1.15
	0.05
	PASS 

	
	2
	44.9
	1.8
	1.75-2.25
	0.05
	PASS 

	
	4
	42.9
	3.8
	3.75-4.25
	0.05
	PASS 

	
	8
	39.1
	7.6
	7.5-8.5
	0.1
	PASS 

	
	15.5
	31.6
	15.1
	15-16
	0.1
	PASS 




NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

	
15.3 [bookmark: _Toc472350981]Output Power- TX Pipe 2  
15.3.1 [bookmark: _Toc472350982]Test ID 
TX_P 2.4
15.3.2 [bookmark: _Toc472350983]Purpose
The purpose of this test case is to verify TX – Pipe2 output power at antenna port (excluding Transceiver AD9361).
15.3.3 [bookmark: _Toc472350984]Test and Measurement Method
Refer to section 10.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
15.3.4 [bookmark: _Toc472350985]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
15.3.5 [bookmark: _Toc469577973][bookmark: _Toc469652113][bookmark: _Toc469947789][bookmark: _Toc470171143][bookmark: _Toc470173111][bookmark: _Toc470196656][bookmark: _Toc470197254][bookmark: _Toc470202926][bookmark: _Toc470203525][bookmark: _Toc472343657][bookmark: _Toc472350386][bookmark: _Toc472350986][bookmark: _Toc472350987]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0008

15.3.6 [bookmark: _Toc472350988]Test Results
	Band
	Output power Specification (dB)
	Input Signal (dBm)
	Measured Output Power (dBm)
	Output power Margin in 
(dBm)
	RESULT

	
	
	
	B
	M
	T
	
	

	E-GSM-900
	33  ± 2
	-24
	31
	31.329
	31.2
	       0
	PASS

	DCS-1800
	33  ± 2
	-16
	31.560
	32.690
	32.393
	0.5
	PASS



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.
	
15.4 [bookmark: _Toc472350989]RF power detection – Tx Pipe 2
15.4.1 [bookmark: _Toc472350990]Test ID 
TX_P 2.5
15.4.2 [bookmark: _Toc472350991]Purpose
The purpose of this test case is to verify TX – Pipe 2 RF Power detection at antenna port (excluding Transceiver AD9361).
15.4.3 [bookmark: _Toc472350992]Test and Measurement Method
Refer to section 10.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
15.4.4 [bookmark: _Toc472350993]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
15.4.5 [bookmark: _Toc472350994]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0008



15.4.6 [bookmark: _Toc472350995]Test Results
	Power at Antenna port
(dBm)
	 Power at Input of Power Detector (dBm)
	ADC Decimal Value
	ADC Binary Value
	RESULT

	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)

	29.7
	-7.3
	24
	00011000
	PASS

	29.1
	-7.9
	23
	00010111
	PASS

	28.6
	-8.4
	22
	00010110
	PASS

	27.6
	-9.4
	19
	00010011
	PASS

	25.6
	-11.4
	15
	00001111
	PASS

	21.6
	-15.4
	9
	00001001
	PASS

	14.3
	-22.7
	2
	00000010
	PASS

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Power at Antenna port
(dBm)
	 Power at Input of Power Detector (dBm)
	ADC Decimal Value
	ADC Binary Value
	RESULT

	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)

	32.7
	-4.3
	33
	00100001
	PASS

	32.3
	-4.7
	33
	00100001
	PASS

	31.9
	-5.1
	30
	00011110
	PASS

	30.9
	-6.1
	27
	00011011
	PASS

	28.9
	-8.1
	22
	00010110
	PASS

	25.1
	-11.9
	14
	00001110
	PASS

	17.9
	-19.1
	5
	00000101
	PASS






16 [bookmark: _Toc472350996]RX pipe – 1
16.1 [bookmark: _Toc472350997]Noise Figure and Gain – Rx Pipe-1
16.1.1 [bookmark: _Toc472350998]Test ID 
RX_P 1.1 and RX_P 1.2
16.1.2 [bookmark: _Toc472350999]Purpose
The purpose of this test case is to verify Rx Pipe -1 Noise Figure and Gain for all four bands at antenna port (excluding Transceiver AD9361).
16.1.3 [bookmark: _Toc472351000]Test and Measurement Method
Refer to section 11.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
16.1.4 [bookmark: _Toc472351001]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
16.1.5 [bookmark: _Toc469577989][bookmark: _Toc469652129][bookmark: _Toc469947805][bookmark: _Toc470171159][bookmark: _Toc470173127][bookmark: _Toc470196672][bookmark: _Toc470197270][bookmark: _Toc470202942][bookmark: _Toc470203541][bookmark: _Toc472343673][bookmark: _Toc472350402][bookmark: _Toc472351002][bookmark: _Toc472351003]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0020








16.1.6 [bookmark: _Toc472351004]Test Results for Noise Figure
	Band
	Noise Figure specification
(dB)
	I/P Signal from Noise Source 
ENR in dB
	Measured Noise Figure (dB)
	
Margin(dB)
	Result

	
	
	
	B
	M
	T
	
	

	E-GSM-900
	< 7
	15.20
	6.9942
	4.6031
	9.7379
	2.7379
	FAIL

	GSM-850
	< 7
	15.20
	5.6602
	6.8264
	8.6216
	1.6216
	FAIL

	DCS-1800
	< 7
	15.20
	5.0506
	4.8100
	7.0427
	1.0427
	FAIL

	PCS-1900
	< 7
	15.20
	6.4666
	5.074
	8.0144
	1.0144
	FAIL

	
	
	
	
	
	
	
	



16.1.7 [bookmark: _Toc472351005]Test Results for Gain
	Band
	Gain specification
(dB)
	I/P Signal from Noise Source 
ENR in dB
	Measured Gain (dB)
	
Margin in (dB)
	RESULT

	
	
	
	B
	M
	T
	
	

	E-GSM-900
	≥ 5
	15.20
	8.924
	10.736
	7.130
	2.130
	PASS

	GSM-850
	≥ 5
	15.20
	11.117
	10.621
	7.787
	2.787
	PASS

	DCS-1800
	≥ 5
	15.20
	6.542
	6.124
	3.995
	-1.005
	FAIL

	PCS-1900
	≥ 5
	15.20
	5.563
	4.770
	1.582
	-3.418
	FAIL

	
	
	
	
	
	
	
	



Resolution for failure:
We have removed switches and changed low noise amplifier part which is having high gain in REV_C design,through which we can  improve noise figure and gain at band edges for 1800 and 1900 bands.    
16.1.8 [bookmark: _Toc472351006]	Test and Measurement Logs


	                          
16.2 [bookmark: _Toc472351007]Attenuation and Attenuation step- Rx Pipe1
16.2.1 [bookmark: _Toc472351008]Test ID 
RX_P 1.3 and RX_P 1.4
16.2.2 [bookmark: _Toc472351009]Purpose
The purpose of this test case is to verify RX – Pipe1 digital attenuator attenuation and attenuation step (excluding Transceiver AD9361).
16.2.3 [bookmark: _Toc472351010]Test and Measurement Method
Refer to section 11.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
16.2.4 [bookmark: _Toc472351011]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
16.2.5 [bookmark: _Toc472351012]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0008


16.2.6 [bookmark: _Toc472351013]Test Results

	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (dB)
	Margin(dB)
	Result

	
	
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	

	E-GSM-900
	-30
	0
	-21.2
	8.8
	≥ 5
	3.8
	PASS 

	
	
	0.5
	-21.7
	8.3
	≥ 4.5
	3.8
	PASS 

	
	
	1
	-22.2
	7.8
	≥ 4
	3.8
	PASS 

	
	
	2
	-23.2
	6.8
	≥ 3
	3.8
	PASS 

	
	
	4
	-25.2
	4.8
	≥1
	3.8
	PASS 

	
	
	8
	-29.2
	0.8
	≥ -3
	3.8
	PASS 

	
	
	15.5
	-36.6
	-6.6
	≥ -10.5
	3.9
	PASS 




	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (dB)
	Margin(dB)
	Result

	
	
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	

	DCS-1800
	-30
	0
	-24.4
	5.6
	≥ 5
	1.6
	PASS 

	
	
	0.5
	-25
	5
	≥ 4.5
	0.5
	PASS 

	
	
	1
	-25.5
	4.5
	≥ 4
	0.5
	PASS 

	
	
	2
	-26.6
	3.4
	≥ 3
	0.4
	PASS 

	
	
	4
	-28.6
	1.4
	≥1
	0.4
	PASS 

	
	
	8
	-32.8
	-2.8
	≥ -3
	0.2
	PASS 

	
	
	15.5
	-40.4
	-10.4
	≥ -10.5
	0.1
	PASS 






	

	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM  -900
	0
	8.8
	0
	NA
	NA
	PASS 

	
	0.5
	8.3
	0.5
	0.35-0.65
	0.15
	PASS 

	
	1
	7.8
	1
	0.85-1.15
	0.15
	PASS 

	
	2
	6.8
	2
	1.75-2.25
	0.25
	PASS 

	
	4
	4.8
	4
	3.75-4.25
	0.25
	PASS 

	
	8
	0.8
	8
	7.5-8.5
	0.5
	PASS 

	
	15.5
	-6.6
	15.4
	15-16
	0.4
	PASS 


	



	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result  

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	0
	5.6
	0
	NA
	NA
	PASS 

	
	0.5
	5
	0.6
	0.35-0.65
	0.05
	PASS 

	
	1
	4.5
	1.1
	0.85-1.15
	0.05
	PASS 

	
	2
	3.4
	2.2
	1.75-2.25
	0.05
	PASS 

	
	4
	1.4
	4.2
	3.75-4.25
	0.05
	PASS 

	
	8
	-2.8
	8.4
	7.5-8.5
	0.1
	PASS 

	
	15.5
	-10.4
	16
	15-16
	0
	PASS 



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.



17 [bookmark: _Toc472351014]RX pipe -2
17.1 [bookmark: _Toc472351015]Noise Figure and Gain – Rx Pipe-2
17.1.1 [bookmark: _Toc472351016]Test ID 
RX_P 2.1 and RX_P 2.2
17.1.2 [bookmark: _Toc472351017]Purpose
The purpose of this test case is to verify Rx Pipe -2 Noise Figure and Gain for all four bands at antenna port (excluding Transceiver AD9361).
17.1.3 [bookmark: _Toc472351018]Test and Measurement Method
Refer to section 12.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
17.1.4 [bookmark: _Toc472351019]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
17.1.5 [bookmark: _Toc469578006][bookmark: _Toc469652147][bookmark: _Toc469947823][bookmark: _Toc470171177][bookmark: _Toc470173145][bookmark: _Toc470196690][bookmark: _Toc470197288][bookmark: _Toc470202960][bookmark: _Toc470203559][bookmark: _Toc472343691][bookmark: _Toc472350420][bookmark: _Toc472351020][bookmark: _Toc472351021]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0020

17.1.6 [bookmark: _Toc472351022]Test Results for Noise Figure
	Band
	Noise Figure specification
(dB)
	I/P Signal from Noise Source 
ENR in dB
	Measured Noise Figure (dB)
	
	RESULT

	
	
	
	B
	M
	T
	Margin(dB)
	

	E-GSM-900
	< 7
	15.20
	6.2058
	4.4882
	8.6773
	
1.6773
	FAIL

	GSM-850
	< 7
	15.20
	6.1122
	10.3793
	8.1498
	1.1498
	FAIL

	DCS-1800
	< 7
	15.20
	4.7813
	4.6170
	11.4487
	4.4487
	FAIL

	PCS-1900
	< 7
	15.20
	5.7172
	5.1511
	7.8780
	0.878
	FAIL

	
	
	
	
	
	
	
	



17.1.7 [bookmark: _Toc472351023]Test Results for Gain
	Band
	Gain specification
(dB)
	I/P Signal from Noise Source 
ENR in dB
	Measured Gain (dB)
	
Margin in  (dB)
	RESULT

	
	
	
	B
	M
	T
	
	

	E-GSM-900
	≥ 5
	15.20
	9.784
	11.113
	7.367
	2.367
	PASS

	GSM-850
	≥ 5
	15.20
	11.044
	11.338
	8.588
	3.588
	PASS

	DCS-1800
	≥ 5
	15.20
	6.981
	6.187
	-2.27
	-7.27
	FAIL

	PCS-1900
	≥ 5
	15.20
	6.086
	4.946
	1.695
	-3.305
	FAIL

	
	
	
	
	
	
	
	



Resolution for failure:
We have removed switches and changed low noise amplifier part which is having high gain in REV_C design,through which we can  improve noise figure and gain at band edges for 1800 and 1900 bands.    
17.1.8 [bookmark: _Toc472351024]Test and Measurement Logs

	
17.2 [bookmark: _Toc472351025]Attenuation and Attenuation step- Rx Pipe2  
17.2.1 [bookmark: _Toc472351026]Test ID 
RX_P 2.3 and RX_P 2.4
17.2.2 [bookmark: _Toc472351027]Purpose
The purpose of this test case is to verify RX – Pipe2 digital attenuator attenuation and attenuation step (excluding Transceiver AD9361).
17.2.3 [bookmark: _Toc472351028]Test and Measurement Method
Refer to section 12.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
17.2.4 [bookmark: _Toc472351029]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
17.2.5 [bookmark: _Toc472351030]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0008
17.2.6 [bookmark: _Toc472351031]Test Results

	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (dB)
	Margin(dB)
	Result

	
	
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	

	E-GSM-900
	-30
	0
	-21.2
	8.8
	≥ 5
	3.8
	PASS 

	
	
	0.5
	-21.7
	8.3
	≥ 4.5
	3.8
	PASS 

	
	
	1
	-22.2
	7.8
	≥ 4
	3.8
	PASS 

	
	
	2
	-23.1
	6.9
	≥ 3
	3.9
	PASS 

	
	
	4
	-25.2
	4.8
	≥1
	3.8
	PASS 

	
	
	8
	-29.1
	0.9
	≥ -3
	3.9
	PASS 

	
	
	15.5
	-36.5
	-6.5
	≥ -10.5
	4
	PASS 




	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (dB)
	Margin(dB)
	Result

	
	
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	

	DCS-1800
	-30
	0
	-24
	6
	≥ 5
	1.6
	PASS 

	
	
	0.5
	-24.7
	5.3
	≥ 4.5
	0.8
	PASS 

	
	
	1
	-25.3
	4.7
	≥ 4
	0.7
	PASS 

	
	
	2
	-26.4
	3.6
	≥ 3
	0.6
	PASS 

	
	
	4
	-28.5
	1.5
	≥1
	0.5
	PASS 

	
	
	8
	-32.6
	-2.6
	≥ -3
	0.4
	PASS 

	
	
	15.5
	-40.3
	-10.3
	≥ -10.5
	0.2
	PASS 





	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM  -900
	0
	8.8
	0
	NA
	NA
	PASS 

	
	0.5
	8.3
	0.5
	0.35-0.65
	0.15
	PASS 

	
	1
	7.8
	1
	0.85-1.15
	0.15
	PASS 

	
	2
	6.9
	1.9
	1.75-2.25
	0.15
	PASS 

	
	4
	4.8
	4
	3.75-4.25
	0.25
	PASS 

	
	8
	0.9
	7.9
	7.5-8.5
	0.4
	PASS 

	
	15.5
	-6.5
	15.3
	15-16
	0.3
	PASS 





	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result  

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	0
	6
	-0.4
	NA
	NA
	PASS 

	
	0.5
	5.3
	0.3
	0.35-0.65
	0.05
	PASS 

	
	1
	4.7
	0.9
	0.85-1.15
	0.05
	PASS 

	
	2
	3.6
	2
	1.75-2.25
	0.25
	PASS 

	
	4
	1.5
	4.1
	3.75-4.25
	0.15
	PASS 

	
	8
	-2.6
	8.2
	7.5-8.5
	0.3
	PASS 

	
	15.5
	-10.3
	15.9
	15-16
	0.1
	PASS 




NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

18 [bookmark: _Toc472351032]Transmitter _Chain 1
18.1 [bookmark: _Toc472351033]i) Output Power- TX Chain 1
18.1.1 [bookmark: _Toc472351034]Test ID 
TX_C 1.2
18.1.2 [bookmark: _Toc472351035]Purpose
The purpose of this test case is to verify TX – Chain 1 output power at antenna port.
18.1.3 [bookmark: _Toc472351036]Test and Measurement Method
Refer to section 13.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
18.1.4 [bookmark: _Toc472351037]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
18.1.5 [bookmark: _Toc469578024][bookmark: _Toc469652165][bookmark: _Toc469947841][bookmark: _Toc470171195][bookmark: _Toc470173163][bookmark: _Toc470196708][bookmark: _Toc470197306][bookmark: _Toc470202978][bookmark: _Toc470203577][bookmark: _Toc472343709][bookmark: _Toc472350438][bookmark: _Toc472351038][bookmark: _Toc472351039]DUT Sample Information
      RF-SDR Board Serial Number – WZ1630LIFE2SDR0010

18.1.6 [bookmark: _Toc472351040]Test Results
	Band
	Output power Specification (dB)
	Input Signal (dBm)
	Measured Output Power (dBm)
	Output power Margin in 
(dBm)
	RESULT

	
	
	
	B
	M
	T
	
	

	E-GSM-900
	33  ± 2
	-22
	32.1
	32.6
	32.4
	   1.1
	PASS

	DCS-1800
	33  ± 2
	-14
	31.5
	32
	31.6
	   0.5
	PASS



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.
	
ii) [bookmark: _Toc472351041]Power Vs Time – TX Chain 1
18.1.7 [bookmark: _Toc472351042]Test ID 
TX_C 1.2
18.1.8 [bookmark: _Toc472351043]Purpose
The purpose of this test case is to verify TX – Chain 1 Power Vs Time at antenna port.
18.1.9 [bookmark: _Toc472351044]Test and Measurement Method
Refer to section 13.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
18.1.10 [bookmark: _Toc472351045]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
18.1.11 [bookmark: _Toc469578032][bookmark: _Toc469652173][bookmark: _Toc469947849][bookmark: _Toc470171203][bookmark: _Toc470173171][bookmark: _Toc470196716][bookmark: _Toc470197314][bookmark: _Toc470202986][bookmark: _Toc470203585][bookmark: _Toc472343717][bookmark: _Toc472350446][bookmark: _Toc472351046][bookmark: _Toc472351047]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0010
18.1.12 [bookmark: _Toc472351048]Test Results
             PASS
18.1.13 [bookmark: _Toc472351049] Test and Measurement Logs

                                                    

18.2 [bookmark: _Toc472351050]Static power control – TX chain1
18.2.1 [bookmark: _Toc472351051]Test ID 
TX_C 1.3
18.2.2 [bookmark: _Toc472351052]Purpose
The purpose of this test case is to verify static power control for chain1.
18.2.3 [bookmark: _Toc472351053]Test and Measurement Method
Refer to section 13.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
18.2.4 [bookmark: _Toc472351054]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
18.2.5 [bookmark: _Toc472351055]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0008


18.2.6 [bookmark: _Toc472351056]Test Results

	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (≥ dB)
	Margin(dB)
	Result

	
	
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	

	E-GSM-900
	-22
	0
	29.5
	51.5
	43
	8.5
	PASS 

	
	
	0.5
	28.9
	50.9
	42.5
	8.4
	PASS 

	
	
	1
	28.4
	50.4
	42
	8.4
	PASS 

	
	
	2
	27.5
	49.5
	41
	8.5
	PASS 

	
	
	4
	25.5
	47.5
	39
	8.5
	PASS 

	
	
	8
	21.6
	43.6
	35
	8.6
	PASS 

	
	
	15.5
	14.3
	36.3
	27.5
	8.8
	PASS 





	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (≥ dB)
	Margin(dB)
	Result

	
	
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	

	DCS-1800
	-14
	0
	31.7
	45.7
	43
	2.7
	PASS 

	
	
	0.5
	31.3
	45.3
	42.5
	2.8
	PASS 

	
	
	1
	30.8
	44.8
	42
	2.8
	PASS 

	
	
	2
	29.7
	43.7
	41
	2.7
	PASS 

	
	
	4
	27.8
	41.8
	39
	2.8
	PASS 

	
	
	8
	24
	38
	35
	3
	PASS 

	
	
	15.5
	16.6
	30.6
	27.5
	3.1
	PASS 







	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM  -900
	0
	51.5
	0
	NA
	NA
	PASS 

	
	0.5
	50.9
	0.6
	0.35-0.65
	0.05
	PASS 

	
	1
	50.4
	1.1
	0.85-1.15
	0.05
	PASS 

	
	2
	49.5
	2
	1.75-2.25
	0.25
	PASS 

	
	4
	47.5
	4
	3.75-4.25
	0.25
	PASS 

	
	8
	43.6
	7.9
	7.5-8.5
	0.4
	PASS 

	
	15.5
	36.3
	15.2
	15-16
	0.2
	PASS 





	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result  

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	0
	45.7
	0
	NA
	NA
	PASS 

	
	0.5
	45.3
	0.4
	0.35-0.65
	0.05
	PASS 

	
	1
	44.8
	0.9
	0.85-1.15
	0.05
	PASS 

	
	2
	43.7
	2
	1.75-2.25
	0.25
	PASS 

	
	4
	41.8
	3.9
	3.75-4.25
	0.15
	PASS 

	
	8
	38
	7.7
	7.5-8.5
	0.2
	PASS 

	
	15.5
	30.6
	15.1
	15-16
	0.1
	PASS 




NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

18.3 [bookmark: _Toc472351057]Modulation Accuracy for TX – Chain 1
18.3.1 [bookmark: _Toc472351058]Test ID 
TX_C_1.4
18.3.2 [bookmark: _Toc472351059]Purpose
The purpose of this test case is, Phase error and EVM are fundamental parameters used in GSM to characterize modulation accuracy. These measurements reveal much about a transmitter’s performance. Poor phase error or EVM indicates a problem with the I/Q baseband generator, filters, modulator or amplifier in the transmitter circuitry.
18.3.3 [bookmark: _Toc472351060]Test and Measurement Method
Refer to section 13.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document. 
18.3.4 [bookmark: _Toc472351061]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
18.3.5 [bookmark: _Toc469578048][bookmark: _Toc469652189][bookmark: _Toc469947865][bookmark: _Toc470171219][bookmark: _Toc470173187][bookmark: _Toc470196732][bookmark: _Toc470197330][bookmark: _Toc470203002][bookmark: _Toc470203601][bookmark: _Toc472343733][bookmark: _Toc472350462][bookmark: _Toc472351062][bookmark: _Toc472351063]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010


18.3.6 [bookmark: _Toc472351064]Test Results
	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900 
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg) 
	

	
	RMS(deg)
	RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<3.6
	<5
	0.64
	0.64
	0.64
	0.64
	0.64
	2.96
	PASS


	
	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin in (deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<14.2
	<20
	1.55
	1.72
	1.71
	1.55
	1.72
	12.48
	PASS


	
	CH1_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin in (Hz)
	Result

	 Modulation
	Specification(R&D)
	Specification(normal)
	GSM 900 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±27Hz
	< 0.05/±45Hz
	-1.8
	-2.1
	-5.85
	-5.85
	-1.8
	21.15
	PASS




	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin in (deg)
	

	
	< RMS(deg)
	< RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<3.6
	<5
	0.53
	0.56
	0.62
	0.53
	0.62
	2.98
	PASS






	CH1_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin in (deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	<14.2
	<20
	1.33
	1.84
	1.68
	1.33
	1.84
	12.36
	PASS



	CH1_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin
(Hz)
	Result

	 Modulation
	Specification(R&D)
	Specification(normal)
	DCS 1800 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±54Hz
	< 0.05/±90Hz
	-1.22
	0.38
	-1.95
	-1.95
	0.38
	52.05
	PASS



18.3.7 [bookmark: _Toc472351065]Test and Measurement Logs



	
	
18.4 [bookmark: _Toc472351066]Output RF Spectrum- i) Adjacent channel power-TX Chain 1
18.4.1 [bookmark: _Toc472351067]Test ID 
TX_C 1.5
18.4.2 [bookmark: _Toc472351068]Purpose
The purpose of this test case is measure adjacent channel power, the modulation process in a transmitter causes the continuous wave (CW) Carrier to spread spectrally. The “spectrum due to modulation and wideband noise” measurement is used to ensure that modulation process does not cause excessive spectral spread. If it did, other users who are operating on different frequencies would experience interference. The measurement of spectrum due to modulation and wideband noise can be thought of as an adjacent channel power (ACP).
18.4.3 [bookmark: _Toc472351069]Test and Measurement Method
Refer to section 13.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
18.4.4 [bookmark: _Toc472351070]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
18.4.5 [bookmark: _Toc472351071]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0010


18.4.6 [bookmark: _Toc472351072]Test Results

	CH1_spectrum due to modulation
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin(dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-8.94
	-9.25
	-10.39
	-6.23
	-8.89
	-8.7
	-10.39
	-6.23
	6.73
	PASS

	200KHz
	-30
	30
	-38.26
	-37.31
	-36.55
	-36.35
	-37.8
	-37.11
	-38.26
	-36.35
	6.35
	PASS

	250KHz
	-33
	30
	-40.37
	-41.43
	-39.51
	-40.27
	-40.42
	-41.38
	-41.43
	-39.51
	6.51
	PASS

	400KHz
	-60
	30
	-57.79
	-57.48
	-54.77
	-54.88
	-57.55
	-58.41
	-58.41
	-54.77
	-5.23
	FAIL

	600KHz to 1200KHz
	-60
	30
	-61.96
	-62.15
	-59.46
	-59.14
	-62.2
	-62.21
	-62.21
	-59.14
	-0.86
	FAIL

	1200KHz to 1800KHz
	-63
	30
	-72.28
	-72.24
	-69.32
	-69.39
	-72.02
	-71.79
	-72.28
	-69.32
	6.32
	PASS

	1800KHz to 6000KHz
	-65
	100
	-71.97
	-72.21
	-68.79
	-69.37
	-71.43
	-71.44
	-72.21
	-68.79
	3.79
	PASS












	CH1_spectrum due to modulation
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin(dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-9.01
	-9.25
	-8.75
	-9.34
	-8.78
	-9.23
	-9.34
	-8.75
	9.25
	PASS

	200KHz
	-30
	30
	-38.32
	-37.57
	-38.31
	-37.13
	-37.85
	-37.06
	-38.32
	-37.13
	7.13
	PASS

	250KHz
	-33
	30
	-40.36
	-41.42
	-40.2
	-41.7
	-40.79
	-42.09
	-42.09
	-40.2
	7.2
	PASS

	400KHz
	-60
	30
	-57.82
	-57.48
	-57.47
	-58.28
	-57.88
	-56.97
	-58.28
	-57.47
	-2.53
	FAIL

	600KHz to 1200KHz
	-60
	30
	-63
	-63.09
	-62.61
	-63.44
	-62
	-62.58
	-63.44
	-62
	2
	PASS

	1200KHz to 1800KHz
	-63
	30
	-71.69
	-71.21
	-69.17
	-68.03
	-72.33
	-70.31
	-72.33
	-68.03
	5.03
	PASS

	1800KHz to 6000KHz
	-65
	100
	-72.58
	-71.82
	-71.28
	-71.76
	-71.41
	-71.73
	-72.58
	-71.28
	6.28
	PASS


      
     Resolution for failure:
We have seen improvement in spectrum due to modulation by changing charge pump current value in AD9361 transceiver.
18.4.7 [bookmark: _Toc472351073]Test and Measurement Logs


                                             


                        
[bookmark: _Toc472351074] ii) Spectrum due to switching- TX Chain 1
18.4.8 [bookmark: _Toc472351075]Test ID 
TX_C 1.5
18.4.9 [bookmark: _Toc472351076]Purpose
The purpose of this test case is the GSM/EDGE transmitter’s ramp RF power rapidly. The “transmitted RF carrier power versus time” measurement is used to ensure that this process happens at the correct times and happens fast enough. However, if RF power is ramped too quickly, undesirable spectral components exist in the transmission. This measurement is used to ensure that these components are below the acceptable level.
18.4.10 [bookmark: _Toc472351077]Test and Measurement Method
Refer to section 13.1.6 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
18.4.11 [bookmark: _Toc472351078]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
18.4.12 [bookmark: _Toc472351079]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010


18.4.13 [bookmark: _Toc472351080]Test Results

	CH1_spectrum due to switching
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin(dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-57
	-53.19
	-53.79
	-53.63
	-52.89
	-54.56
	-53.65
	-54.56
	-52.89
	-4.11
	FAIL

	600 KHz
	-67
	-55.75
	-58.02
	-57.94
	-56.34
	-57.11
	-57.66
	-58.02
	-55.75
	-11.25
	FAIL

	1200 KHz
	-74
	-66.55
	-66.29
	-67.42
	-67.43
	-66.14
	-66.93
	-67.43
	-66.14
	-7.86
	FAIL

	1800 KHz
	-74
	-72.32
	-72.52
	-73.24
	-73.17
	-73.44
	-72.68
	-73.44
	-72.32
	-1.68
	FAIL


                            


	CH1_spectrum due to switching
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin
(dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-50
	-54.88
	-54.33
	-54.56
	-53.23
	-53.09
	-52.56
	-54.88
	-53.09
	3.09
	PASS

	600 KHz
	-58
	-58.79
	-58.53
	-58.51
	-54.96
	-58.36
	-56.38
	-58.79
	-54.96
	-3.04
	FAIL

	1200 KHz
	-66
	-67.14
	-65.35
	-66.51
	-64.9
	-65.24
	-66.35
	-67.14
	-64.9
	-1.1
	FAIL

	1800 KHz
	-66
	-74.49
	-71.99
	-73.47
	-72.76
	-72.5
	-73.01
	-74.49
	-71.99
	5.99
	PASS


        
Resolution for failure:
Need software support to change raise time/fall time of each time slot.

18.4.14 [bookmark: _Toc472351081]Test and Measurement Logs


	       
18.5 [bookmark: _Toc472351082]Spurious Emissions – TX chain1
18.5.1 [bookmark: _Toc472351083]Test ID 
TX_C 1.6
18.5.2 [bookmark: _Toc472351084]Purpose
The purpose of this test case is to ensure GSM transmitters do not put energy into the wrong parts of the spectrum, as this would cause interference to other users of the spectrum.
18.5.3 [bookmark: _Toc472351085]Test and Measurement Method
Refer to section 13.1.7 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
18.5.4 [bookmark: _Toc472351086]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
18.5.5 [bookmark: _Toc472351087]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010


18.5.6 [bookmark: _Toc472351088]Test Results
        
	CH1_900MHZ

	Start Frequency (MHz)
	Start Frequency (MHz)
	Spec
(dBm)
	RBW
(KHz)
	VBW
(KHz)
	Amplitude(dBm)
	Max 
(dBm)
	Margin
(dB)
	Result

	
	
	
	
	
	B
	M
	T
	
	
	

	0.1
	50
	-36
	10
	30
	no spur
	no spur
	no spur
	0
	36
	PASS 

	50
	880
	-36
	3000
	9000
	-65.14
	-64.25
	-64.21
	-64.21
	28.21
	PASS 

	880
	915
	-98
	100
	100
	-80.89
	-80.18
	-79.93
	-79.93
	-18.07
	FAIL 

	915
	920
	-36
	100
	300
	-81.44
	-80.2
	-82.25
	-80.2
	44.2
	PASS  

	920
	923
	-36
	30
	90
	-74.5
	-77.5
	-83.02
	-74.5
	38.5
	PASS  

	925
	960
	 
	 
	 
	 
	 
	 
	 
	 
	 

	962
	965
	-36
	30
	90
	-77.86
	-71.84
	-67.02
	-67.02
	31.02
	PASS  

	965
	970
	-36
	100
	300
	-76.35
	-70.3
	-67.58
	-67.58
	31.58
	PASS  

	970
	980
	-36
	300
	900
	-73.31
	-72.32
	-66.38
	-66.38
	30.38
	PASS  

	989
	990
	-36
	1000
	3000
	-71.22
	-68.24
	-69.14
	-68.24
	32.24
	PASS 

	990
	1000
	-36
	3000
	9000
	-65.22
	-64.11
	-64.17
	-64.11
	28.11
	PASS  

	1000
	12750
	-30
	3000
	9000
	-45.99
	-45
	-53
	-45
	15
	PASS  


                       
	CH1_1800MHZ

	Start Frequency (MHz)
	Start Frequency (MHz)
	Spec
(dBm)
	RBW
(KHz)
	VBW
(KHz)
	Amplitude(dBm)
	Max 
(dBm)
	Margin
(dB)
	Result

	
	
	
	
	
	B
	M
	T
	
	
	

	0.1
	50
	-36
	10
	30
	no spur
	no spur
	no spur
	0
	36
	PASS  

	50
	1000
	-36
	3000
	9000
	-66.3
	-66.4
	-65.99
	-65.99
	29.99
	PASS  

	1000
	1710
	-30
	3000
	9000
	-65
	-64.8
	-63
	-63
	33
	PASS 

	1710
	1785
	-98
	100
	100
	-80.14
	-79.95
	-80.2
	-79.95
	-18.05
	FAIL

	1785
	
	-30
	300
	900
	-75.9
	-76.25
	-76
	-75.9
	45.9
	PASS  

	1795
	
	-30
	100
	300
	-74
	-79
	-78
	-74
	44
	PASS  

	1800
	1803
	-30
	30
	90
	-69
	-80
	-82
	-69
	39
	PASS  

	1805
	1880
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1882
	1885
	-30
	30
	90
	-82
	-73.42
	-63.51
	-63.51
	33.51
	PASS  

	1887
	1890
	-30
	100
	300
	-76.8
	-77.3
	-65.2
	-65.2
	35.2
	PASS  

	1890
	1900
	-30
	300
	900
	-74
	-73.63
	-60
	-60
	30
	PASS  

	1900
	1910
	-30
	1000
	3000
	-68
	-68.28
	-62
	-62
	32
	PASS  

	1910
	12750
	-30
	3000
	9000
	-56.76
	-65
	-61
	-56.76
	26.76
	 PASS 



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.
Resolution for failure:
We have added band pass filter in REV_C design on TX side for better rejections in self RX band.

19 [bookmark: _Toc472351089]Transmitter _Chain 2
19.1 [bookmark: _Toc472351090]i) Output Power- TX Chain 2  
19.1.1 [bookmark: _Toc472351091]Test ID 
TX_C 2.2
19.1.2 [bookmark: _Toc472351092]Purpose
The purpose of this test case is to verify TX – Chain 2 output power at antenna port.
19.1.3 [bookmark: _Toc472351093]Test and Measurement Method
Refer to section 14.1.1 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
19.1.4 [bookmark: _Toc472351094]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
19.1.5 [bookmark: _Toc469578078][bookmark: _Toc469652222][bookmark: _Toc469947898][bookmark: _Toc470171252][bookmark: _Toc470173220][bookmark: _Toc470196765][bookmark: _Toc470197363][bookmark: _Toc470203035][bookmark: _Toc470203634][bookmark: _Toc472343766][bookmark: _Toc472350495][bookmark: _Toc472351095][bookmark: _Toc472351096]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010
19.1.6 [bookmark: _Toc472351097]Test Results
	Band
	Output power Specification (dB)
	Input Signal (dBm)
	Measured Output Power (dBm)
	Output power Margin
(dBm)
	RESULT

	
	
	
	B
	M
	T
	
	

	E-GSM-900
	33  ± 2
	-22
	32.7
	33.5
	33.4
	1.7
	PASS

	DCS-1800
	33  ± 2
	-14
	31.5
	32.6
	32.3
	0.5
	PASS



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.
	
ii) [bookmark: _Toc472351098]Power Vs Time – TX Chain 2  
19.1.7 [bookmark: _Toc472351099]Test ID 
TX_C 2.2
19.1.8 [bookmark: _Toc472351100]Purpose
The purpose of this test case is to verify TX – Chain 2 Power Vs Time at antenna port.
19.1.9 [bookmark: _Toc472351101]Test and Measurement Method
Refer to section 14.1.2 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
19.1.10 [bookmark: _Toc472351102]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
19.1.11 [bookmark: _Toc469578086][bookmark: _Toc469652230][bookmark: _Toc469947906][bookmark: _Toc470171260][bookmark: _Toc470173228][bookmark: _Toc470196773][bookmark: _Toc470197371][bookmark: _Toc470203043][bookmark: _Toc470203642][bookmark: _Toc472343774][bookmark: _Toc472350503][bookmark: _Toc472351103][bookmark: _Toc472351104]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0010
19.1.12 [bookmark: _Toc472351105]Test Results
             PASS
19.1.13 [bookmark: _Toc472351106] Test and Measurement Logs


                                           
19.2 [bookmark: _Toc472351107]Static power control – TX chain2
19.2.1 [bookmark: _Toc472351108]Test ID 
TX_C 2.3
19.2.2 [bookmark: _Toc472351109]Purpose
The purpose of this test case is to verify static power control for chain2.
19.2.3 [bookmark: _Toc472351110]Test and Measurement Method
Refer to section 14.1.3 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
19.2.4 [bookmark: _Toc472351111]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
19.2.5 [bookmark: _Toc472351112]DUT Sample Information
RF-SDR Board Serial Number – WZ1630LIFE2SDR0008


19.2.6 [bookmark: _Toc472351113]Test Results
	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (≥ dB)
	Margin(dB)
	Result

	
	
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	902(MHz)
	

	E-GSM-900
	-22
	0
	29.7
	51.7
	43
	8.7
	PASS 

	
	
	0.5
	29.1
	51.1
	42.5
	8.6
	PASS 

	
	
	1
	28.6
	50.6
	42
	8.6
	PASS 

	
	
	2
	27.6
	49.6
	41
	8.6
	PASS 

	
	
	4
	25.6
	47.6
	39
	8.6
	PASS 

	
	
	8
	21.6
	43.6
	35
	8.6
	PASS 

	
	
	15.5
	14.3
	36.3
	27.5
	8.8
	PASS 





	Band
	Input Power (dBm)
	Attenuation (dB)
	Overall Power after Attenuation (dBm)
	Gain(dB)
	Spec (≥ dB)
	Margin(dB)
	Result

	
	
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	1747(MHz)
	

	DCS-1800
	-14
	0
	32.7
	46.7
	43
	3.7
	PASS 

	
	
	0.5
	32.3
	46.3
	42.5
	3.8
	PASS 

	
	
	1
	31.9
	45.9
	42
	3.9
	PASS 

	
	
	2
	30.9
	44.9
	41
	3.9
	PASS 

	
	
	4
	28.9
	42.9
	39
	3.9
	PASS 

	
	
	8
	25.1
	39.1
	35
	4.1
	PASS 

	
	
	15.5
	17.7
	31.7
	27.5
	4.2
	PASS 






	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	945.2(MHz)
	

	E-GSM  -900
	0
	51.7
	0
	NA
	NA
	PASS 

	
	0.5
	51.1
	0.6
	0.35-0.65
	0.05
	PASS 

	
	1
	50.6
	1.1
	0.85-1.15
	0.05
	PASS 

	
	2
	49.6
	2.1
	1.75-2.25
	0.05
	PASS 

	
	4
	47.6
	4.1
	3.75-4.25
	0.15
	PASS 

	
	8
	43.6
	8.1
	7.5-8.5
	0.4
	PASS 

	
	15.5
	36.3
	15.4
	15-16
	0.4
	PASS 





	Band
	Attenuation Step (dB)
	Gain measured
(dB)
	Measured
Attenuation Step (dB)
	Spec from datasheet (dB)
	Margin (dB)
	Result  

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	1842.4(MHz)
	

	DCS-1800
	0
	46.7
	0
	NA
	NA
	PASS 

	
	0.5
	46.3
	0.4
	0.35-0.65
	0.05
	PASS 

	
	1
	45.9
	0.8
	0.85-1.15
	0.05
	PASS 

	
	2
	44.9
	1.8
	1.75-2.25
	0.05
	PASS 

	
	4
	42.9
	3.8
	3.75-4.25
	0.05
	PASS 

	
	8
	39.1
	7.6
	7.5-8.5
	0.4
	PASS 

	
	15.5
	31.7
	15
	15-16
	0
	PASS 



NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.

	
                
19.3 [bookmark: _Toc472351114]Modulation Accuracy for TX – Chain 2
19.3.1 [bookmark: _Toc472351115]Test ID 
TX_C_2.4
19.3.2 [bookmark: _Toc472351116]Purpose
The purpose of this test case is, Phase error and EVM are fundamental parameters used in GSM to characterize modulation accuracy. These measurements reveal much about a transmitter’s performance. Poor phase error or EVM indicates a problem with the I/Q baseband generator, filters, modulator or amplifier in the transmitter circuitry.
19.3.3 [bookmark: _Toc472351117]Test and Measurement Method
Refer to section 14.1.4 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
19.3.4 [bookmark: _Toc472351118]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
Digital Attenuator: Minimum attenuation (0dB)
19.3.5 [bookmark: _Toc469578102][bookmark: _Toc469652246][bookmark: _Toc469947922][bookmark: _Toc470171276][bookmark: _Toc470173244][bookmark: _Toc470196789][bookmark: _Toc470197387][bookmark: _Toc470203059][bookmark: _Toc470203658][bookmark: _Toc472343790][bookmark: _Toc472350519][bookmark: _Toc472351119][bookmark: _Toc472351120]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010


19.3.6 [bookmark: _Toc472351121]Test Results
	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	< RMS(deg)
	< RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	3.6
	5
	0.64
	0.64
	0.65
	0.64
	0.65
	2.95
	PASS




	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	GSM 900 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	14.2
	20
	1.67
	1.51
	1.67
	1.51
	1.67
	12.53
	PASS



	CH2_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin
(Hz)
	Result

	 Modulation
	Specification(R&D)
	Specification(normal)
	GSM 900 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±27Hz
	< 0.05/±45Hz
	2.66
	-0.74
	-0.41
	-0.74
	2.66
	24.34
	PASS




	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	RMS(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	< RMS(deg)
	< RMS(deg)
	B
	M
	T
	
	
	
	

	GMSK
	3.6
	5
	0.51
	0.54
	0.54
	0.51
	0.54
	3.06
	PASS



	CH2_Phase Error
	Result

	Modulation
	Specification (R&D)
	Specification (Normal)
	DCS 1800 
	

	
	
	
	PEAK(deg)
	Min
(deg)
	Max
(deg)
	Margin
(deg)
	

	
	< PEAK(deg)
	< PEAK(deg)
	B
	M
	T
	
	
	
	

	GMSK
	14.2
	20
	1.32
	1.46
	1.65
	1.32
	1.65
	12.55
	PASS




	CH2_Mean Frequency Error
	Min
(Hz)
	Max
(Hz)
	Margin
(Hz)
	Result

	Modulation 
	Specification(R&D)
	Specification(normal)
	DCS 1800 
	
	
	
	

	
	ppm / Hz
	ppm / Hz
	B(Hz)
	M(Hz)
	T(Hz)
	
	
	
	

	GMSK
	< 0.03/±54Hz
	< 0.05/±90Hz
	-0.12
	-0.92
	0.22
	-0.92
	0.22
	53.08
	PASS




19.3.7 [bookmark: _Toc472351122]Test and Measurement Logs



	
	

19.4 [bookmark: _Toc472351123]Output RF Spectrum- i) Adjacent channel power-Tx Chain 2
19.4.1 [bookmark: _Toc472351124]Test ID 
TX_C 2.5
19.4.2 [bookmark: _Toc472351125]Purpose
The purpose of this test case is the modulation process in a transmitter causes the continuous wave (CW) Carrier to spread spectrally. The “spectrum due to modulation and wideband noise” measurement is used to ensure that modulation process does not cause excessive spectral spread. If it did, other users who are operating on different frequencies would experience interference. The measurement of spectrum due to modulation and wideband noise can be thought of as an adjacent channel power (ACP).
19.4.3 [bookmark: _Toc472351126]Test and Measurement Method
Refer to section 14.1.5 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
19.4.4 [bookmark: _Toc472351127]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
19.4.5 [bookmark: _Toc472351128]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010


19.4.6 [bookmark: _Toc472351129]Test Results

	CH2_spectrum due to modulation
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin(dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-9.88
	-7.5
	-9.1
	-9.45
	-9.1
	-9.33
	-9.88
	-7.5
	8
	PASS

	200KHz
	-30
	30
	-37.48
	-36.83
	-38.47
	-37.43
	-38.32
	-37.34
	-38.47
	-36.83
	6.83
	PASS

	250KHz
	-33
	30
	-39.95
	-40.77
	-40.38
	-41.53
	-40.64
	-41.33
	-41.53
	-39.95
	6.95
	PASS

	400KHz
	-60
	30
	-56.79
	-56.16
	-57.79
	-58.33
	-57.11
	-57.03
	-58.33
	-56.16
	-3.84
	FAIL

	600KHz to 1200KHz
	-60
	30
	-59.84
	-60.85
	-61.86
	-63.03
	-61.64
	-62.42
	-63.03
	-59.84
	-0.16
	FAIL

	1200KHz to 1800KHz
	-63
	30
	-70.83
	-70.51
	-72.94
	-73.19
	-72.1
	-71.64
	-73.19
	-70.51
	7.51
	PASS

	1800KHz to 6000KHz
	-65
	100
	-70.38
	-70.34
	-72.25
	-72.17
	-71.11
	-71.35
	-72.25
	-70.34
	5.34
	PASS















	CH2_spectrum due to modulation
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin(dB)
	

	offset frequency
	< dBc
	RBW KHz
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	100KHz
	0.5
	30
	-8.84
	-9.07
	-9.94
	-7.9
	-9.19
	-9.53
	-9.94
	-7.9
	8.4
	PASS

	200KHz
	-30
	30
	-38.18
	-37.07
	-37.61
	-37.23
	-38.36
	-36.86
	-38.36
	-37.07
	7.07
	PASS

	250KHz
	-33
	30
	-40.53
	-41.69
	-39.93
	-41.28
	-40.22
	-41.62
	-41.69
	-39.93
	6.93
	PASS

	400KHz
	-60
	30
	-58.2
	-57.68
	-57.84
	-57.53
	-58.15
	-57.86
	-58.2
	-57.53
	-2.47
	FAIL

	600KHz to 1200KHz
	-60
	30
	-63.22
	-63.21
	-62.06
	-62.14
	-63.02
	-63.62
	-63.62
	-62.06
	2.06
	PASS

	1200KHz to 1800KHz
	-63
	30
	-73
	-72.15
	-71.81
	-71.12
	-72.7
	-72.44
	-73
	-71.12
	8.12
	PASS

	1800KHz to 6000KHz
	-65
	100
	-72.53
	-71.36
	-70.96
	-70.79
	-71.59
	-71.97
	-72.53
	-70.79
	5.79
	PASS



     Resolution for failure:
We have seen improvement in spectrum due to modulation by changing charge pump current value in AD9361 transceiver.

19.4.7 [bookmark: _Toc472351130] Test and Measurement Logs


 



[bookmark: _Toc472351131]ii) Spectrum due to switching- TX Chain 2
19.4.8 [bookmark: _Toc472351132]Test ID 
TX_C 2.5
19.4.9 [bookmark: _Toc472351133]Purpose
The purpose of this test case is the GSM/EDGE transmitter’s ramp RF power rapidly. The “transmitted RF carrier power versus time” measurement is used to ensure that this process happens at the correct times and happens fast enough. However, if RF power is ramped too quickly, undesirable spectral components exist in the transmission. This measurement is used to ensure that these components are below the acceptable level.
19.4.10 [bookmark: _Toc472351134]Test and Measurement Method
Refer to section 14.1.6 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
19.4.11 [bookmark: _Toc472351135]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
19.4.12 [bookmark: _Toc472351136]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010


19.4.13 [bookmark: _Toc472351137]Test Results
	CH2_spectrum due to switching
	Result

	Specification
	GSM 900 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin
(dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-57
	-53.56
	-52.57
	-52.52
	-53.17
	-53.37
	-51.34
	-53.56
	-52.52
	-4.48
	FAIL

	600 KHz
	-67
	-56.65
	-58.21
	-56.82
	-56.69
	-57.26
	-56.43
	-58.21
	-56.65
	-10.35
	FAIL

	1200 KHz
	-74
	-66.25
	-67.5
	-68.89
	-68.5
	-67.17
	-66.97
	-68.89
	-66.25
	-7.75
	FAIL

	1800 KHz
	-74
	-73.34
	-73.77
	-72.28
	-72.1
	-72.81
	-72.37
	-73.77
	-72.1
	-1.9
	FAIL




 
	CH2_spectrum due to switching
	Result

	Specification
	DCS 1800 Result
	

	
	B(dBc)
	M(dBc)
	T(dBc)
	Min
(dBc)
	Max
(dBc)
	Margin
(dB)
	

	offset frequency
	< dBc
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper
	
	
	
	

	400 KHz
	-50
	-55.79
	-54.2
	-55.35
	-55.44
	-53.76
	-54.47
	-55.79
	-53.76
	3.76
	PASS

	600 KHz
	-58
	-58.92
	-57.96
	-58.23
	-59.22
	-59.4
	-58.06
	-59.4
	-57.96
	-0.04
	FAIL

	1200 KHz
	-66
	-69.7
	-68.22
	-68.84
	-68.98
	-67.95
	-67.36
	-69.7
	-67.95
	1.95
	PASS

	1800 KHz
	-66
	-73.79
	-72.92
	-73.6
	-74.11
	-72.52
	-73.49
	-74.11
	-72.52
	6.52
	PASS


 
Resolution for failure:
Need software support to change raise time/fall time of each time slot.

19.4.14 [bookmark: _Toc472351138]Test and Measurement Logs



 
	
19.5 [bookmark: _Toc472351139]Spurious Emissions – TX chain2
19.5.1 [bookmark: _Toc472351140]Test ID 
TX_C 2.6
19.5.2 [bookmark: _Toc472351141]Purpose
The purpose of this test case is to ensure GSM transmitters do not put energy into the wrong parts of the spectrum, as this would cause interference to other users of the spectrum.
19.5.3 [bookmark: _Toc472351142]Test and Measurement Method
Refer to section 14.1.7 of Open Cellular – Connect1 Radio Frequency module with Software Defined Radio Test Specification document 
19.5.4 [bookmark: _Toc472351143]Test Condition 
Ambient Temperature – 25˚C
Operating Voltage - +12V DC
System/Test Load: Typical
19.5.5 [bookmark: _Toc472351144]DUT Sample Information
 RF-SDR Board Serial Number – WZ1630LIFE2SDR0010

19.5.6 [bookmark: _Toc472351145]Test Results
	CH2_900MHZ

	Start Frequency (MHz)
	Start Frequency (MHz)
	Spec
(dBm)
	RBW
(KHz)
	VBW
(KHz)
	Amplitude(dBm)
	Max 
(dBm)
	Margin
(dB)
	Result

	
	
	
	
	
	B
	M
	T
	
	
	

	0.1
	50
	-36
	10
	30
	no spur
	no spur
	no spur
	0
	36
	PASS 

	50
	880
	-36
	3000
	9000
	-66
	-64.5
	-65
	-64.5
	28.5
	PASS  

	880
	915
	-98
	100
	100
	-80.98
	-80.4
	-79.12
	-79.12
	-18.88
	FAIL 

	915
	920
	-36
	100
	300
	-78.6
	-79.8
	-80.28
	-78.6
	42.6
	PASS  

	920
	923
	-36
	30
	90
	-73.4
	-78.6
	no spur
	-73.4
	37.4
	PASS  

	925
	960
	 
	 
	 
	 
	 
	 
	 
	 
	 

	962
	965
	-36
	30
	90
	-80.46
	-70
	-66.25
	-66.25
	30.25
	PASS  

	965
	970
	-36
	100
	300
	-74.41
	-67.27
	-66.6
	-66.6
	30.6
	PASS  

	970
	980
	-36
	300
	900
	-75.7
	-72.6
	-67.63
	-67.63
	31.63
	PASS  

	989
	990
	-36
	1000
	3000
	-71.3
	-68.99
	-69.25
	-68.99
	32.99
	PASS 

	990
	1000
	-36
	3000
	9000
	-64.85
	-64.5
	-63.22
	-63.22
	27.22
	PASS  

	1000
	12750
	-30
	3000
	9000
	-47.13
	-45.02
	-53.2
	-45.02
	15.02
	PASS  



	CH2_1800MHZ

	Start Frequency (MHz)
	Start Frequency (MHz)
	Spec
(dBm)
	RBW
(KHz)
	VBW
(KHz)
	Amplitude(dBm)
	Max 
(dBm)
	Margin
(dB)
	Result

	
	
	
	
	
	B
	M
	T
	
	
	

	0.1
	50
	-36
	10
	30
	no spur
	no spur
	no spur
	0
	36
	PASS  

	50
	1000
	-36
	3000
	9000
	-66.6
	-65
	-65.14
	-65
	29
	 PASS 

	1000
	1710
	-30
	3000
	9000
	-65.2
	-63
	-63.44
	-63
	33
	PASS  

	1710
	1785
	-98
	100
	100
	-79.93
	-79.5
	-78.87
	-78.87
	-19.13
	 FAIL

	1785
	
	-30
	300
	900
	-74.4
	-74.33
	-73.9
	-73.9
	43.9
	PASS  

	1795
	
	-30
	100
	300
	-73
	-78
	-77
	-73
	43
	PASS  

	1800
	1803
	-30
	30
	90
	-69.35
	-77.95
	-83
	-69.35
	39.35
	PASS  

	1805
	1880
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1882
	1885
	-30
	30
	90
	-82
	-73
	-64
	-64
	34
	PASS  

	1887
	1890
	-30
	100
	300
	-76.8
	-76
	-62.22
	-62.22
	32.22
	PASS  

	1890
	1900
	-30
	300
	900
	-73
	-70
	-56
	-56
	26
	PASS

	1900
	1910
	-30
	1000
	3000
	-69.47
	-67
	-60
	-60
	30
	PASS

	1910
	12750
	-30
	3000
	9000
	-57.45
	-60
	-57
	-57
	27
	PASS




NOTE:  Screen shots were not captured, if required we make sure that we are capturing screen shots for REV_C boards.
Resolution for failure:
We have added band pass filter in REV_C design on TX side for better rejections in self RX band.

13 
14 
15 
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switch_regulators.xlsx
Regulator_U3500

		Voltage Accuracy

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification(V)				Design Margin(%)		Pass/Fail

														Min		Max

		1		Pwr1.1		11.4		4		2.184		5.795		5.586		5.814		-0.3267973856		PASS

		2		Pwr1.1		12		4		2.072		5.796		5.586		5.814		-0.3095975232		PASS

		3		Pwr1.1		12.6		4		1.969		5.792		5.586		5.814		-0.3783969728		PASS

		Line regulation without electronic load

		Sl. No.		Test case No.		Supply Voltage (V)		Output Current  (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
measured using CRO		Specification(V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.3		11.4		0.01		5.79		5.586		5.814		-0.4127966976		PASS		PWR.1.3_11.4V_NoLoad

		2		Pwr1.3		12		0.01		5.789		5.586		5.814		-0.42999656		PASS		PWR.1.3_12V_NoLoad

		3		Pwr1.3		12.6		0.01		5.793		5.586		5.814		-0.3611971104		PASS		PWR.1.3_12.6V_NoLoad

		Line regulation with electronic load

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification(V)				Design Margin(%)		Pass/Fail		Waveform

														Min		Max

		1		Pwr1.3		11.4		1		0.519		5.791		5.586		5.814		-0.3955968352		PASS		PWR.1.3_11.4V_1A

		2		Pwr1.3		11.4		2		1.047		5.79		5.586		5.814		-0.4127966976		PASS		PWR.1.3_11.4V_2A

		3		Pwr1.3		11.4		3		1.6		5.795		5.586		5.814		-0.3267973856		PASS		PWR.1.3_11.4V_3A

		4		Pwr1.3		11.4		4		2.184		5.795		5.586		5.814		-0.3267973856		PASS		PWR.1.3_11.4V_4A

		5		Pwr1.3		12		1		0.494		5.788		5.586		5.814		-0.4471964224		PASS		PWR.1.3_12V_1A

		6		Pwr1.3		12		2		0.998		5.791		5.586		5.814		-0.3955968352		PASS		PWR.1.3_12V_2A

		7		Pwr1.3		12		3		1.524		5.794		5.586		5.814		-0.343997248		PASS		PWR.1.3_12V_3A

		8		Pwr1.3		12		4		2.072		5.796		5.586		5.814		-0.3095975232		PASS		PWR.1.3_12V_4A

		9		Pwr1.3		12.6		1		0.473		5.791		5.586		5.814		-0.3955968352		PASS		PWR.1.3_12.6V_1A

		10		Pwr1.3		12.6		2		0.949		5.786		5.586		5.814		-0.4815961472		PASS		PWR.1.3_12.6V_2A

		11		Pwr1.3		12.6		3		1.45		5.798		5.586		5.814		-0.2751977984		PASS		PWR.1.3_12.6V_3A

		12		Pwr1.3		12.6		4		1.969		5.792		5.586		5.814		-0.3783969728		PASS		PWR.1.3_12.6V_4A

		Load Regulation ( Input Voltage - 12V)

		Sl. No.		Test case No.		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply
		Output Voltage (V) (avg)

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		Specification(V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.2		1		0.494		5.788		5.586		5.814		-0.4471964224		PASS		PWR.1.2_12V_1A

		2		Pwr1.2		2		0.998		5.791		5.586		5.814		-0.3955968352		PASS		PWR.1.2_12V_2A

		3		Pwr1.2		3		1.524		5.794		5.586		5.814		-0.343997248		PASS		PWR.1.2_12V_3A

		4		Pwr1.2		4		2.072		5.796		5.586		5.814		-0.3095975232		PASS		PWR.1.2_12V_4A

		Ripple Measurement 

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Ripple Voltage (mV)

Author: Author:
Measured using CRO		

Author: Author:
Measured using power supply		

Author: Author:
measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply
				Specification(mV)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.4		12		4		8.8				10		-12		PASS		PWR.1.4_12V_4A





Regulator_U3501

		Voltage Accuracy

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail

														Min		Max

		1		Pwr1.1		11.4		4		2.153		5.713		5.586		5.814		-1.7371861025		PASS

		2		Pwr1.1		12		4		2.043		5.717		5.586		5.814		-1.6683866529		PASS

		3		Pwr1.1		12.6		4		1.942		5.714		5.586		5.814		-1.7199862401		PASS

		Line regulation without electronic load 

		Sl. No.		Test case No.		Supply Voltage (V)		Output Current  (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.3		11.4		0.009		5.781		5.586		5.814		-0.5675954592		PASS		Reg2_PWR.1.3_11.4V_NoLoad

		2		Pwr1.3		12		0.009		5.764		5.586		5.814		-0.8599931201		PASS		Reg2_PWR.1.3_12V_NoLoad

		3		Pwr1.3		12.6		0.009		5.779		5.586		5.814		-0.601995184		PASS		Reg2_PWR.1.3_12.6V_NoLoad

		Line regulation with electronic load

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

														Min		Max

		4		Pwr1.3		11.4		1		0.512		5.76		5.586		5.814		-0.9287925697		PASS		Reg2_PWR.1.3_11.4V_1A

		5		Pwr1.3		11.4		2		1.038		5.756		5.586		5.814		-0.9975920193		PASS		Reg2_PWR.1.3_11.4V_2A

		6		Pwr1.3		11.4		3		1.585		5.738		5.586		5.814		-1.3071895425		PASS		Reg2_PWR.1.3_11.4V_3A

		7		Pwr1.3		11.4		4		2.153		5.713		5.586		5.814		-1.7371861025		PASS		Reg2_PWR.1.3_11.4V_4A

		8		Pwr1.3		12		1		0.486		5.76		5.586		5.814		-0.9287925697		PASS		Reg2_PWR.1.3_12V_1A

		9		Pwr1.3		12		2		0.983		5.758		5.586		5.814		-0.9631922945		PASS		Reg2_PWR.1.3_12V_2A

		10		Pwr1.3		12		3		1.501		5.743		5.586		5.814		-1.2211902305		PASS		Reg2_PWR.1.3_12V_3A

		11		Pwr1.3		12		4		2.043		5.717		5.586		5.814		-1.6683866529		PASS		Reg2_PWR.1.3_12V_4A

		12		Pwr1.3		12.6		1		0.465		5.759		5.586		5.814		-0.9459924321		PASS		Reg2_PWR.1.3_12.6V_1A

		13		Pwr1.3		12.6		2		0.935		5.756		5.586		5.814		-0.9975920193		PASS		Reg2_PWR.1.3_12.6V_2A

		14		Pwr1.3		12.6		3		1.43		5.735		5.586		5.814		-1.3587891297		PASS		Reg2_PWR.1.3_12.6V_3A

		15		Pwr1.3		12.6		4		1.942		5.714		5.586		5.814		-1.7199862401		PASS		Reg2_PWR.1.3_12.6V_4A

		Load Regulation ( Input Voltage - 12V)

		Sl. No.		Test case No.		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply
		Output Voltage (V) (avg)

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.2		1		0.486		5.76		5.586		5.814		-0.9287925697		PASS		Reg2_PWR.1.2_12V_1A

		2		Pwr1.2		2		0.983		5.758		5.586		5.814		-0.9631922945		PASS		Reg2_PWR.1.2_12V_2A

		3		Pwr1.2		3		1.501		5.743		5.586		5.814		-1.2211902305		PASS		Reg2_PWR.1.2_12V_3A

		4		Pwr1.2		4		2.043		5.717		5.586		5.814		-1.6683866529		PASS		Reg2_PWR.1.2_12V_4A

		Ripple Measurement

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Ripple Voltage (mV)

Author: Author:
Measured using CRO		Specification (mV)				Design Margin(%)		Pass/Fail		Waveform		Remarks

												Min		Max

		1		Pwr1.4		12		4		2.4

gur39565: gur39565:
No Ripple		

Author: Author:
Measured using power supply		

Author: Author:
measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply
						10		-76		PASS		Reg2_PWR.1.4_12V_4A		No Ripple





Regulator_U4000

		Voltage Accuracy

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail

														Min		Max

		1		Pwr1.1		11.4		4		1.402		3.741		3.626		3.774		-0.8744038156		PASS

		2		Pwr1.1		12		4		1.338		3.741		3.626		3.774		-0.8744038156		PASS

		3		Pwr1.1		12.6		4		1.274		3.739		3.626		3.774		-0.9273979862		PASS

		Line regulation without electronic load

		Sl. No.		Test case No.		Supply Voltage (V)		Output Current  (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.3		11.4		0.008		3.734		3.626		3.774		-1.0598834128		PASS		Reg3_PWR.1.3_11.4V_NoLoad

		2		Pwr1.3		12		0.008		3.739		3.626		3.774		-0.9273979862		PASS		Reg3_PWR.1.3_12V_NoLoad

		3		Pwr1.3		12.6		0.008		3.742		3.626		3.774		-0.8479067303		PASS		Reg3_PWR.1.3_12.6V_NoLoad

		Line regulation with electronic load

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

														Min		Max

		1		Pwr1.3		11.4		1		0.339		3.737		3.626		3.774		-0.9803921569		PASS		Reg3_PWR.1.3_11.4V_1A

		2		Pwr1.3		11.4		2		0.681		3.739		3.626		3.774		-0.9273979862		PASS		Reg3_PWR.1.3_11.4V_2A

		3		Pwr1.3		11.4		3		1.035		3.738		3.626		3.774		-0.9538950715		PASS		Reg3_PWR.1.3_11.4V_3A

		4		Pwr1.3		11.4		4		1.402		3.741		3.626		3.774		-0.8744038156		PASS		Reg3_PWR.1.3_11.4V_4A

		5		Pwr1.3		12		1		0.325		3.737		3.626		3.774		-0.9803921569		PASS		Reg3_PWR.1.3_12V_1A

		6		Pwr1.3		12		2		0.646		3.741		3.626		3.774		-0.8744038156		PASS		Reg3_PWR.1.3_12V_2A

		7		Pwr1.3		12		3		0.983		3.739		3.626		3.774		-0.9273979862		PASS		Reg3_PWR.1.3_12V_3A

		8		Pwr1.3		12		4		1.338		3.741		3.626		3.774		-0.8744038156		PASS		Reg3_PWR.1.3_12V_4A

		9		Pwr1.3		12.6		1		0.309		3.741		3.626		3.774		-0.8744038156		PASS		Reg3_PWR.1.3_12.6V_1A

		10		Pwr1.3		12.6		2		0.618		3.737		3.626		3.774		-0.9803921569		PASS		Reg3_PWR.1.3_12.6V_2A

		11		Pwr1.3		12.6		3		0.936		3.737		3.626		3.774		-0.9803921569		PASS		Reg3_PWR.1.3_12.6V_3A

		12		Pwr1.3		12.6		4		1.274		3.739		3.626		3.774		-0.9273979862		PASS		Reg3_PWR.1.3_12.6V_4A

		Load Regulation ( Input Voltage - 12V)

		Sl. No.		Test case No.		Load Current (A)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply
		Output Voltage (V) (avg)

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.2		1		0.325		3.737		3.626		3.774		-0.9803921569		PASS		Reg3_PWR.1.3_12V_1A

		2		Pwr1.2		2		0.646		3.741		3.626		3.774		-0.8744038156		PASS		Reg3_PWR.1.3_12V_2A

		3		Pwr1.2		3		0.983		3.739		3.626		3.774		-0.9273979862		PASS		Reg3_PWR.1.3_12V_3A

		4		Pwr1.2		4		1.338		3.741		3.626		3.774		-0.8744038156		PASS		Reg3_PWR.1.3_12V_4A

		Ripple Measurement

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (A)

Author: Author:
Set in electonic load		Ripple Voltage (mV)

Author: Author:
Measured using CRO		Specification (mV)

Author: Author:
Ripple =5/100*supply voltage		

Author: Author:
Measured using power supply		

Author: Author:
measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply
								Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.4		12		4		9.6				10		-4		PASS		Reg3_PWR.1.4_12V_4A





Regulator_U3400

		Voltage Accuracy

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (mA)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail

														Min		Max

		1		Pwr1.1		3.6		500		0.261		1.81		1.773		1.827		-0.9304871374		PASS

		2		Pwr1.1		3.7		500		0.25		1.815		1.773		1.827		-0.6568144499		PASS

		3		Pwr1.1		3.8		500		0.248		1.817		1.773		1.827		-0.5473453749		PASS

		Line regulation without electronic load

		Sl. No.		Test case No.		Supply Voltage (V)		Output Current  (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.3		3.6		0.04		1.82		1.773		1.827		-0.3831417625		PASS		Reg4_PWR.1.3_3.6V_NoLoad

		2		Pwr1.3		3.7		0.04		1.82		1.773		1.827		-0.3831417625		PASS		Reg4_PWR.1.3_3.7V_NoLoad

		3		Pwr1.3		3.8		0.04		1.82		1.773		1.827		-0.3831417625		PASS		Reg4_PWR.1.3_3.8V_NoLoad

		Line regulation with electronic load

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (mA)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply		Output Voltage (V)

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

														Min		Max

		1		Pwr1.3		3.6		300		0.153		1.82		1.773		1.827		-0.3831417625		PASS		Reg4_PWR.1.3_3.6V_300mA

		2		Pwr1.3		3.6		400		0.207		1.817		1.773		1.827		-0.5473453749		PASS		Reg4_PWR.1.3_3.6V_400mA

		3		Pwr1.3		3.6		500		0.261		1.81		1.773		1.827		-0.9304871374		PASS		Reg4_PWR.1.3_3.6V_500mA

		4		Pwr1.3		3.7		300		0.15		1.82		1.773		1.827		-0.3831417625		PASS		Reg4_PWR.1.3_3.7V_300mA

		5		Pwr1.3		3.7		400		0.202		1.816		1.773		1.827		-0.6020799124		PASS		Reg4_PWR.1.3_3.7V_400mA

		6		Pwr1.3		3.7		500		0.25		1.815		1.773		1.827		-0.6568144499		PASS		Reg4_PWR.1.3_3.7V_500mA

		7		Pwr1.3		3.8		300		0.147		1.82		1.773		1.827		-0.3831417625		PASS		Reg4_PWR.1.3_3.8V_300mA

		8		Pwr1.3		3.8		400		0.198		1.818		1.773		1.827		-0.4926108374		PASS		Reg4_PWR.1.3_3.8V_400mA

		9		Pwr1.3		3.8		500		0.248		1.817		1.773		1.827		-0.5473453749		PASS		Reg4_PWR.1.3_3.8V_500mA

		Load Regulation ( Input Voltage - 3.7V)

		Sl. No.		Test case No.		Load Current (mA)

Author: Author:
Set in electonic load		Output Current (A)

Author: Author:
Measured using power supply
		Output Voltage (V) (avg)

Author: Author:
Measured using CRO		Specification (V)				Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.2		300		0.15		1.82		1.773		1.827		-0.3831417625		PASS		Reg4_PWR.1.2_3.7V_300mA

		2		Pwr1.2		400		0.202		1.816		1.773		1.827		-0.6020799124		PASS		Reg4_PWR.1.2_3.7V_400mA

		3		Pwr1.2		500		0.25		1.815		1.773		1.827		-0.6568144499		PASS		Reg4_PWR.1.2_3.7V_500mA

		Ripple Measurement

		Sl. No.		Test case No.		Supply Voltage (V)		Load Current (mA)

Author: Author:
Set in electonic load		Ripple Voltage (mV)

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load				Specification (mV)

Author: Author:
Ripple =5/100*supply voltage		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		

Author: Author:
Measured using power supply		

Author: Author:
measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply		

Author: Author:
Measured using CRO		

Author: Author:
Set in electonic load		

Author: Author:
Measured using power supply
		

Author: Author:
Measured using CRO						Design Margin(%)		Pass/Fail		Waveform

												Min		Max

		1		Pwr1.4		3.7		500		8.12				10		-18.8		PASS		Reg4_PWR.1.4_3.7V_500mA





Waveforms

		PWR.1.3_11.4V_NoLoad



		PWR.1.3_12V_NoLoad



		PWR.1.3_12.6V_NoLoad



		PWR.1.3_11.4V_1A



		PWR.1.3_11.4V_2A



		PWR.1.3_11.4V_3A



		PWR.1.3_11.4V_4A



		PWR.1.3_12.6V_1A



		PWR.1.3_12.6V_2A



		PWR.1.3_12.6V_3A



		PWR.1.3_12.6V_4A



		PWR.1.3_12V_1A



		PWR.1.3_12V_2A



		PWR.1.3_12V_3A



		PWR.1.3_12V_4A



		PWR.1.2_12V_1A



		PWR.1.2_12V_2A



		PWR.1.2_12V_3A



		PWR.1.2_12V_4A



		PWR.1.4_12V_4A







U3501_Waveforms

		Reg2_PWR.1.3_11.4V_NoLoad



		Reg2_PWR.1.3_12V_NoLoad



		Reg2_PWR.1.3_12.6V_NoLoad



		Reg2_PWR.1.3_11.4V_1A



		Reg2_PWR.1.3_11.4V_2A



		Reg2_PWR.1.3_11.4V_3A



		Reg2_PWR.1.3_11.4V_4A



		Reg2_PWR.1.3_12V_1A



		Reg2_PWR.1.3_12V_2A



		Reg2_PWR.1.3_12V_3A



		Reg2_PWR.1.3_12V_4A



		Reg2_PWR.1.3_12.6V_1A



		Reg2_PWR.1.3_12.6V_2A



		Reg2_PWR.1.3_12.6V_3A



		Reg2_PWR.1.3_12.6V_4A



		Reg2_PWR.1.2_12V_1A



		Reg2_PWR.1.2_12V_2A



		Reg2_PWR.1.2_12V_3A



		Reg2_PWR.1.2_12V_4A



		Reg2_PWR.1.4_12V_4A







U4000_Waveforms

		Reg3_PWR.1.3_11.4V_NoLoad



		Reg3_PWR.1.3_12V_NoLoad





		Reg3_PWR.1.3_12.6V_NoLoad



		Reg3_PWR.1.3_11.4V_1A



		Reg3_PWR.1.3_11.4V_2A



		Reg3_PWR.1.3_11.4V_3A



		Reg3_PWR.1.3_11.4V_4A



		Reg3_PWR.1.3_12V_1A



		Reg3_PWR.1.3_12V_2A



		Reg3_PWR.1.3_12V_3A



		Reg3_PWR.1.3_12V_4A



		Reg3_PWR.1.3_12.6V_1A



		Reg3_PWR.1.3_12.6V_2A



		Reg3_PWR.1.3_12.6V_3A



		Reg3_PWR.1.3_12.6V_4A



		Reg3_PWR.1.3_12V_1A



		Reg3_PWR.1.3_12V_2A



		Reg3_PWR.1.3_12V_3A



		Reg3_PWR.1.3_12V_4A



		Reg3_PWR.1.4_12V_4A







U3400_Waveforms

		Reg4_PWR.1.3_3.6V_NoLoad



		Reg4_PWR.1.3_3.7V_NoLoad



		Reg4_PWR.1.3_3.8V_NoLoad





		Reg4_PWR.1.3_3.6V_300mA



		Reg4_PWR.1.3_3.6V_400mA



		Reg4_PWR.1.3_3.6V_500mA



		Reg4_PWR.1.3_3.7V_300mA



		Reg4_PWR.1.3_3.7V_400mA



		Reg4_PWR.1.3_3.7V_500mA



		Reg4_PWR.1.3_3.8V_300mA



		Reg4_PWR.1.3_3.8V_400mA



		Reg4_PWR.1.3_3.8V_500mA



		Reg4_PWR.1.2_3.7V_300mA



		Reg4_PWR.1.2_3.7V_400mA



		Reg4_PWR.1.2_3.7V_500mA



		Reg4_PWR.1.4_3.7V_500mA
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CH2_RF_SDR_TX_PORT_modulation.zip


CH2_RF_SDR_TX_PORT_modulation/1800/B/ORFS_1.png

CH Freq: 1.805 200 000 GHz(ARFCN: 512) Radio Band: DCS 1800

) Trig: RF Burst Avg: 63.06 % of 20 Burst: TCH&CCH
Range: 30 dBm Ext Gain: 40.90 dB Syne: RF Amptd
- . B Display»
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 2560dBm/  30KkHz VBW/RBW Ratio: 1
ORFS Result
Lower Upper
Tt Tt Summary|

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 884 (-934) 1676 050 -57.00 907 (957) 1653 050 -57.00
200kHz  30kHz -3818 (818) -1257 -3000 -5700 -3707 (-707) -1147 -3000 -57.00
250kHz  30kHz -4053 (-753) -1492 -3300 -5700 -41 (-869) -1609 -3300 -57.00
400kHz 30kHz -5820 (1°0) -3260 6000 -5700 5768 (2°7) -3207 -6000 -57.00
600kHz 30kHz 6322 (322) -3762 6000 -5700 -6321 (321) -3761 -6000 -57.00
800kHz 30kHz 6675 (675) -4115 6000 -5700 -6531 (531) -3971 6000 -57.00
10MHz 30kHz -7080 (-1080) -4520 -6000 -5700 -7015 (-10.15) -4455 -6000 -5700
12MHz 30kHz -7300 (-1000) -4739 6300 -5700 -7215 (-915) -4654 6300 -5700
14MHz 30kHz -7610 (-1310) -5049 6300 -5700 -7529 (-1229) -4969 -6300 -5700
16MHz 30kHz -7482 (-1182) -4922 6300 -5700 -7480 (-1180) -4919 -6300 -5700
18MHz 100kHz -7253 (-753) -4693 6500 -5700 -7136 (-636) -4576 -6500 -5700
30MHz 100kHz -7701 (-1201) -5140 6500 -5700 -7510 (-10.10) -4949 6500 -57.00
60MHz 100kHz -8161 (-161) -5601 -8000 -5700 -7564 (430, -5004 -80.00 -57.00

Carrier Info

Switching RefPower:  30.42dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5579 (579) 2537 -5000 -3600 -5420 (420) -2377 -5000 -36.00
600kHz 30kHz -5892 (092) 2850 -5800 -3600 -57.96 (004) -27.54 5800 -36.00
12MHz  30kHz 6970 (-370) -3928 6600 -3600 -6822 (222) -37.79 -66.00 -36.00
18MHz 30kHz 7379 (7.79) -4337 6600 -3600 7292 (692) -4249 6600 -36.00









CH2_RF_SDR_TX_PORT_modulation/1800/M/ORFS_1.png

04:3

CH Freq 1.842600000 GHz CH Freq: 1.842 600 000 GHz(ARFCN: 699) Radio Band: DCS 1800

) Trig: RF Burst Avg: 63.61 % of 20 Burst: TCH&CCH
FAIL TS Range: 33 dBm Ext Gain: -40.90 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2660dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 994 (-1044) 1666 050 -57.00 -790 (-840) 1870 050 -57.00
200kHz  30kHz -3761 (-761) -1101 -3000 -5700 -3723 (-723) -1063 -3000 -57.00
250kHz  30kHz -3993 (693) -1333 3300 5700 -4128 (828) -1467 -3300 -5700
400kHz 30kHz 5784 (~ 16 3124 6000 -5700 5753 (247 -3093 -6000 -57.00
600kHz 30kHz 6206 (206) -3546 6000 -5700 -6214 (214) -3554 6000 -57.00
800kHz 30kHz 6603 (603) -3943 6000 -5700 6632 (632) -3971 -6000 -57.00
10MHz 30kHz 6944 (-944) -4284 6000 -5700 -6941 (-941) -4281 -6000 -5700
12MHz 30kHz -7181 (-881) -4521 6300 -5700 -7172 (-872) -4512 -6300 -5700
14MHz 30kHz -7408 (-11.08) -4748 6300 -5700 -7429 (-1129) -47 6300 -57.00
16MHz 30kHz -7569 (-1269) -4909 6300 -5700 -7519 (-1219) -4859 -6300 -5700
18MHz 100kHz -7096 (-596) -4436 6500 -5700 -7079 (-579) -4418 -6500 -5700
30MHz 100kHz -7383 (883) -4722 6500 -5700 -7378 (878) -4717 6500 -5700
60MHz 100kHz -7450 (°°0) -4790 -8000 -5700 -7530 (470) -4870 -80.00 -57.00

Switching RefPower:  3254dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5535 (535 2281 -5000 -3600 -5544 (544) -2290 -50.00 -36.00
600kHz 30kHz -5823 (023) 2569 -5800 -3600 -5922 (-122) -2668 -58.00 -36.00
12MHz 30kHz 6884 (284) -3630 6600 -3600 -68.98 (298) -3644 -66.00 -36.00
18MHz 30kHz -7360 (7.60) -41.06 6600 -3600 -74.11 (8.11) -4157 6600 -36.00









CH2_RF_SDR_TX_PORT_modulation/1800/T/ORFS_1.png

79800000 GHz

CH Freq 1.8 CH Freq: 1.879 8 GHz(ARFCN: 885) Radio Band: DCS 1
= Trig: RF Burst Burst: TCH&CCH
FAIL Range: 33 dBm Ext Gain: ~ Sync: RF Amptd Avg/Hold Num
Modulation & Switching Offset Freq List:  Standard on
Modulation RefPower  27.77dBm/  30kHz VBW/RBW Ratio: 1
Meas Type>
Lower — Upper — Mod & Switch
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm _ReldB AbsdBm
A00kHz, 30kHz 919 (969) 1858 050 5700 053 (-10.03) 1824 050 -57.00 Mod Av
200kHz 30kHz -38.36 (8.36) -10.58 -3000 -57.00 -36.86 (6.86) 909 -30.00 -57.00 e Avg,
250kHz  30kHz 4022 (722) -1244 3300 5700 4162 (862) -1385 -3300 -57.00 Oy
400kHz 30kHz 5815 (195) -30.38 6000 -57.00 57.86 (24 -3009 -60.00 -57.00 (Mdec)
600kHz 30kHz 6302 (-302) -3525 6000 -57.00 -6362 (362) -3585 -60.00 -57.00
800kHz 30kHz 5703 (207) 2026 6000 -57.00 5694 (205 2917 -60.00 -57.00 POWeRREN
10MHz 30kHz -70.05 (10.05) -4228 6000 -57.00 -7035 (-1035) -4258 -60.00 -57.00 Carrior>
12MHz 30kHz 7270 (970) -4493 6300 5700 -7244 (044) 4467 6300 -57.00 Power Cari
14MHz 30kHz 7586 (-12.86) 4809 6300 5700 -7558 (1258) -47.81 6300 -57.00 L owertarmer
16MHz 30kHz -7504 (1204) -47.27 6300 -57.00 -7491 (1191) 4743 6300 -57.00
18MHz 100kHz 7150 (6.59) -4382 6500 -57.00 -7197 (697) -4420 -6500 -57.00 Meas Method
30MHz 100kHz 7539 (-10.39) 4761 6500 5700 -7534 (-10.34) -4757 6500 -57.00 R
60MHz 100kHz 7617 (253 -4840 -80.00 -57.00 -7630 (3/0) -4853 -80.00 -57.00
[Standard]
Switching RefPower  3221dBm/ 300kHz VBW/RBW Ratio: 3 Non-Contiguous|
Lower - Upper - Meas Region
- Limit —— v — Inner Outer
OffsetFreq ResBW dB ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm _ReldB AbsdBm A=
400kHz 30kHz 5376 (376) -2155 5000 -36.00 5447 (447) 2226 -5000 -36.00
600kHz 30kHz 5940 (-1.40) -27.19 5800 -3600 -5806 (0.06) -2585 -5800 -36.00 More
12MHz 30kHz 6795 (195 -3575 6600 -3600 -67.36 (1.36) -3515 -66.00 -36.00
18MHz 30kHz 7252 (652) -40.31 6600 -3600 -7349 (749) 4128 6600 -36.00









CH2_RF_SDR_TX_PORT_modulation/900/B/ORFS_1.png

04:10:51 PMOCt 12,

CH Freq 935.200000 MHz CH Freq: 935.200 000 MHz(ARFCN: 1) Radio Band: P-GSM

) Trig: RF Burst Avg: 84.86 % of 20 Burst: TCH&CCH
FAIL TS Range: 31 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2390dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 988 (-10.38) 14.02 050 -6500 -750 (-800) 1640 050 -6500
200kHz  30kHz -3748 (-748) -1359 -3000 6500 -3683 (683) -1293 -3000 -6500
250kHz  30kHz -3995 (695) -1606 -3300 6500 -4077 (-777) -1687 -3300 -6500
400kHz 30kHz 5679 (71 -3290 6000 6500 -5616 (%04 3227 6000 -6500
600kHz 30kHz -5984 (010 -3594 6000 6500 -6085 (-085) -3695 -6000 -6500
800kHz 30kHz 6440 (440) -4051 6000 6500 -6495 (495 -4105 -6000 -6500
10MHz 30kHz 6833 (-833) -4443 6000 -6500 -6816 (-8.16) -4427 -6000 -6500
12MHz 30kHz -7083 (-783) -4693 6300 -6500 -7051 (-751) -4661 -6300 -6500
14MHz 30kHz -7291 (-991) -4901 6300 -6500 -7324 (-1024) -4934 6300 -6500
16MHz 30kHz -7216 (-916) -4826 6300 -6500 -7275 (-975) -4886 -6300 -6500
18MHz 100kHz -7038 (-538) -4648 6500 -6500 -7034 (-534) -4644 6500 -6500
30MHz 100kHz -7315 (815) -4925 6500 6500 -7321 (821) -4931 6500 -6500
60MHz 100kHz -7255 (/4% -4865 -8000 6500 -7303 (©07) -4913 8000 -6500

Switching RefPower:  30.12dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5356 (144 2344 5700 -3600 -5257 (443 -2245 5700 -3600
600kHz 30kHz -5665 (947) 2653 6700 -3600 -5821 (/01) -2809 6700 -36.00
12MHz  30kHz 6625 (0.43) -36.13 7400 -3600 -67.50 (-137) -37.37 7400 -36.00
18MHz 30kHz 7334 (721) 4321 7400 -3600 7377 (765 -4365 7400 -36.00









CH2_RF_SDR_TX_PORT_modulation/900/M/ORFS_1.png

CH Freq 947.600000 MHz CH Freq: 947,600 000 MHz(ARFCN: 63) Radio Band: P-GSM

) Trig: RF Burst Avg: 27.36 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2660dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 910 (-960) 1750 050 -6500 945 (995 1714 050 -6500
200kHz  30kHz -3847 (847) -1187 -3000 6500 -3743 (-743) -1083 -3000 -6500
250kHz  30kHz -4038 (-738) -1378 -3300 6500 -4153 (853) -1493 -3300 -6500
400kHz 30kHz 5779 (»21 3119 6000 6500 -5833 (107 -3173 6000 -6500
600kHz 30kHz 6186 (-186) -3526 6000 6500 -6303 (-303) -3643 -6000 -6500
800kHz 30kHz 6633 (633) -3973 6000 6500 6773 (-773) -4113 6000 -6500
10MHz 30kHz -7029 (-1029) -4369 -6000 -6500 -7048 (-1048) -4388 -6000 -6500
12MHz 30kHz -7294 (-994) 4635 6300 -6500 -7319 (-1019) -4659 -6300 -6500
14MHz 30kHz -7538 (-1238) -4878 6300 -6500 -7532 (-1232) -4872 -6300 -6500
16MHz 30kHz -7611 (-1311) -4951 6300 -6500 -7688 (-1388) -5028 -6300 -6500
18MHz 100kHz -7225 (-725) -4565 6500 -6500 -7217 (-717) -4558 -6500 -6500
30MHz 100kHz -7455 (955) -4796 6500 6500 -7471 (971) -4812 6500 -6500
60MHz 100kHz -7547 (4°%) -4887 -8000 6500 -7568 (477 -4908 -8000 -6500

Switching RefPower:  31.13dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz 5252 (445 2139 5700 -3600 5317 (105 -2204 5700 -3600
600kHz 30kHz -5682 (1015 2570 6700 -3600 -5669 (1031) -2557 -67.00 -36.00
12MHz 30kHz 6889 (-176) -37.76 7400 -36.00 6850 (-137) -37.37 7400 -36.00
18MHz 30kHz 7228 (515 -4115 7400 -36.00 7210 (497) -4097 7400 -36.00









CH2_RF_SDR_TX_PORT_modulation/900/T/ORFS_1.png

CH Freq 959.800000 MHz CH Freq: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM

) Trig: RF Burst Avg: 5153 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 2620dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 910 (-960) 17.10 050 -6500 933 (-983) 1687 050 -6500
200kHz 30kHz -3832 (832) -1212 -3000 6500 -3734 (-734) -1114 3000 -6500
250kHz  30kHz -4064 (-764) -1444 3300 6500 -4133 (833) -1512 -3300 -6500
400kHz  30kHz 5711 (259 3091 6000 6500 -5703 (207 -3083 -6000 -6500
600kHz 30kHz 6164 (-164) -3543 6000 6500 6242 (242) -3622 6000 -6500
800kHz 30kHz 6549 (549) -3929 6000 6500 -6502 (502) -3882 -6000 -6500
10MHz 30kHz 6965 (-965) -4345 6000 -6500 -6930 (-930) -4310 -6000 -6500
12MHz 30kHz -7210 (-910) -4590 -6300 -6500 -7164 (-864) -4543 6300 -6500
14MHz 30kHz -7471 (1171) -4851 6300 -6500 -7488 (-1188) -4868 -6300 -6500
16MHz 30kHz 6518 (-218) -3898 6300 -6500 -6552 (-252) -3932 -6300 -6500
18MHz 100kHz -7111 (611) -4491 6500 -6500 -7135 (635 -4514 6500 -6500
30MHz 100kHz -7393 (893) -4773 6500 6500 -7440 (940) -4820 6500 -6500
60MHz 100kHz -7473 (©°/) -4853 8000 6500 -7611 (59 -4991 8000 -6500

Switching RefPower:  30.76dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5337 (100 2260 5700 -3600 5134 (200) -2058 -57.00 -36.00
600kHz 30kHz 5726 (950) 2650 6700 -36.00 -5643 (1033 -2567 -67.00 -36.00
12MHz 30kHz 6717 (040) -3640 7400 -3600 -6697 (021) -3621 7400 -36.00
18MHz 30kHz 7281 (605 -4205 -7400 -3600 -7237 (561) -4161 7400 -36.00
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CH2_RF_SDR_TX_PORT_switching/1800/B/ORFS_1.png

CH Freq: 1.805 200 000 GHz(ARFCN: 512) Radio Band: DCS 1800

) Trig: RF Burst Avg: 63.06 % of 20 Burst: TCH&CCH
Range: 30 dBm Ext Gain: 40.90 dB Syne: RF Amptd
- . B Display»
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 2560dBm/  30KkHz VBW/RBW Ratio: 1
ORFS Result
Lower Upper
Tt Tt Summary|

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 884 (-934) 1676 050 -57.00 907 (957) 1653 050 -57.00
200kHz  30kHz -3818 (818) -1257 -3000 -5700 -3707 (-707) -1147 -3000 -57.00
250kHz  30kHz -4053 (-753) -1492 -3300 -5700 -41 (-869) -1609 -3300 -57.00
400kHz 30kHz -5820 (1°0) -3260 6000 -5700 5768 (2°7) -3207 -6000 -57.00
600kHz 30kHz 6322 (322) -3762 6000 -5700 -6321 (321) -3761 -6000 -57.00
800kHz 30kHz 6675 (675) -4115 6000 -5700 -6531 (531) -3971 6000 -57.00
10MHz 30kHz -7080 (-1080) -4520 -6000 -5700 -7015 (-10.15) -4455 -6000 -5700
12MHz 30kHz -7300 (-1000) -4739 6300 -5700 -7215 (-915) -4654 6300 -5700
14MHz 30kHz -7610 (-1310) -5049 6300 -5700 -7529 (-1229) -4969 -6300 -5700
16MHz 30kHz -7482 (-1182) -4922 6300 -5700 -7480 (-1180) -4919 -6300 -5700
18MHz 100kHz -7253 (-753) -4693 6500 -5700 -7136 (-636) -4576 -6500 -5700
30MHz 100kHz -7701 (-1201) -5140 6500 -5700 -7510 (-10.10) -4949 6500 -57.00
60MHz 100kHz -8161 (-161) -5601 -8000 -5700 -7564 (430, -5004 -80.00 -57.00

Carrier Info

Switching RefPower:  30.42dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5579 (579) 2537 -5000 -3600 -5420 (420) -2377 -5000 -36.00
600kHz 30kHz -5892 (092) 2850 -5800 -3600 -57.96 (004) -27.54 5800 -36.00
12MHz  30kHz 6970 (-370) -3928 6600 -3600 -6822 (222) -37.79 -66.00 -36.00
18MHz 30kHz 7379 (7.79) -4337 6600 -3600 7292 (692) -4249 6600 -36.00









CH2_RF_SDR_TX_PORT_switching/1800/M/ORFS_1.png

04:3

CH Freq 1.842600000 GHz CH Freq: 1.842 600 000 GHz(ARFCN: 699) Radio Band: DCS 1800

) Trig: RF Burst Avg: 63.61 % of 20 Burst: TCH&CCH
FAIL TS Range: 33 dBm Ext Gain: -40.90 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2660dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 994 (-1044) 1666 050 -57.00 -790 (-840) 1870 050 -57.00
200kHz  30kHz -3761 (-761) -1101 -3000 -5700 -3723 (-723) -1063 -3000 -57.00
250kHz  30kHz -3993 (693) -1333 3300 5700 -4128 (828) -1467 -3300 -5700
400kHz 30kHz 5784 (~ 16 3124 6000 -5700 5753 (247 -3093 -6000 -57.00
600kHz 30kHz 6206 (206) -3546 6000 -5700 -6214 (214) -3554 6000 -57.00
800kHz 30kHz 6603 (603) -3943 6000 -5700 6632 (632) -3971 -6000 -57.00
10MHz 30kHz 6944 (-944) -4284 6000 -5700 -6941 (-941) -4281 -6000 -5700
12MHz 30kHz -7181 (-881) -4521 6300 -5700 -7172 (-872) -4512 -6300 -5700
14MHz 30kHz -7408 (-11.08) -4748 6300 -5700 -7429 (-1129) -47 6300 -57.00
16MHz 30kHz -7569 (-1269) -4909 6300 -5700 -7519 (-1219) -4859 -6300 -5700
18MHz 100kHz -7096 (-596) -4436 6500 -5700 -7079 (-579) -4418 -6500 -5700
30MHz 100kHz -7383 (883) -4722 6500 -5700 -7378 (878) -4717 6500 -5700
60MHz 100kHz -7450 (°°0) -4790 -8000 -5700 -7530 (470) -4870 -80.00 -57.00

Switching RefPower:  3254dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5535 (535 2281 -5000 -3600 -5544 (544) -2290 -50.00 -36.00
600kHz 30kHz -5823 (023) 2569 -5800 -3600 -5922 (-122) -2668 -58.00 -36.00
12MHz 30kHz 6884 (284) -3630 6600 -3600 -68.98 (298) -3644 -66.00 -36.00
18MHz 30kHz -7360 (7.60) -41.06 6600 -3600 -74.11 (8.11) -4157 6600 -36.00









CH2_RF_SDR_TX_PORT_switching/1800/T/ORFS_1.png

79800000 GHz

CH Freq 1.8 CH Freq: 1.879 8 GHz(ARFCN: 885) Radio Band: DCS 1
= Trig: RF Burst Burst: TCH&CCH
FAIL Range: 33 dBm Ext Gain: ~ Sync: RF Amptd Avg/Hold Num
Modulation & Switching Offset Freq List:  Standard on
Modulation RefPower  27.77dBm/  30kHz VBW/RBW Ratio: 1
Meas Type>
Lower — Upper — Mod & Switch
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm _ReldB AbsdBm
A00kHz, 30kHz 919 (969) 1858 050 5700 053 (-10.03) 1824 050 -57.00 Mod Av
200kHz 30kHz -38.36 (8.36) -10.58 -3000 -57.00 -36.86 (6.86) 909 -30.00 -57.00 e Avg,
250kHz  30kHz 4022 (722) -1244 3300 5700 4162 (862) -1385 -3300 -57.00 Oy
400kHz 30kHz 5815 (195) -30.38 6000 -57.00 57.86 (24 -3009 -60.00 -57.00 (Mdec)
600kHz 30kHz 6302 (-302) -3525 6000 -57.00 -6362 (362) -3585 -60.00 -57.00
800kHz 30kHz 5703 (207) 2026 6000 -57.00 5694 (205 2917 -60.00 -57.00 POWeRREN
10MHz 30kHz -70.05 (10.05) -4228 6000 -57.00 -7035 (-1035) -4258 -60.00 -57.00 Carrior>
12MHz 30kHz 7270 (970) -4493 6300 5700 -7244 (044) 4467 6300 -57.00 Power Cari
14MHz 30kHz 7586 (-12.86) 4809 6300 5700 -7558 (1258) -47.81 6300 -57.00 L owertarmer
16MHz 30kHz -7504 (1204) -47.27 6300 -57.00 -7491 (1191) 4743 6300 -57.00
18MHz 100kHz 7150 (6.59) -4382 6500 -57.00 -7197 (697) -4420 -6500 -57.00 Meas Method
30MHz 100kHz 7539 (-10.39) 4761 6500 5700 -7534 (-10.34) -4757 6500 -57.00 R
60MHz 100kHz 7617 (253 -4840 -80.00 -57.00 -7630 (3/0) -4853 -80.00 -57.00
[Standard]
Switching RefPower  3221dBm/ 300kHz VBW/RBW Ratio: 3 Non-Contiguous|
Lower - Upper - Meas Region
- Limit —— v — Inner Outer
OffsetFreq ResBW dB ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm _ReldB AbsdBm A=
400kHz 30kHz 5376 (376) -2155 5000 -36.00 5447 (447) 2226 -5000 -36.00
600kHz 30kHz 5940 (-1.40) -27.19 5800 -3600 -5806 (0.06) -2585 -5800 -36.00 More
12MHz 30kHz 6795 (195 -3575 6600 -3600 -67.36 (1.36) -3515 -66.00 -36.00
18MHz 30kHz 7252 (652) -40.31 6600 -3600 -7349 (749) 4128 6600 -36.00









CH2_RF_SDR_TX_PORT_switching/900/B/ORFS_1.png

04:10:51 PMOCt 12,

CH Freq 935.200000 MHz CH Freq: 935.200 000 MHz(ARFCN: 1) Radio Band: P-GSM

) Trig: RF Burst Avg: 84.86 % of 20 Burst: TCH&CCH
FAIL TS Range: 31 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2390dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 988 (-10.38) 14.02 050 -6500 -750 (-800) 1640 050 -6500
200kHz  30kHz -3748 (-748) -1359 -3000 6500 -3683 (683) -1293 -3000 -6500
250kHz  30kHz -3995 (695) -1606 -3300 6500 -4077 (-777) -1687 -3300 -6500
400kHz 30kHz 5679 (71 -3290 6000 6500 -5616 (%04 3227 6000 -6500
600kHz 30kHz -5984 (010 -3594 6000 6500 -6085 (-085) -3695 -6000 -6500
800kHz 30kHz 6440 (440) -4051 6000 6500 -6495 (495 -4105 -6000 -6500
10MHz 30kHz 6833 (-833) -4443 6000 -6500 -6816 (-8.16) -4427 -6000 -6500
12MHz 30kHz -7083 (-783) -4693 6300 -6500 -7051 (-751) -4661 -6300 -6500
14MHz 30kHz -7291 (-991) -4901 6300 -6500 -7324 (-1024) -4934 6300 -6500
16MHz 30kHz -7216 (-916) -4826 6300 -6500 -7275 (-975) -4886 -6300 -6500
18MHz 100kHz -7038 (-538) -4648 6500 -6500 -7034 (-534) -4644 6500 -6500
30MHz 100kHz -7315 (815) -4925 6500 6500 -7321 (821) -4931 6500 -6500
60MHz 100kHz -7255 (/4% -4865 -8000 6500 -7303 (©07) -4913 8000 -6500

Switching RefPower:  30.12dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5356 (144 2344 5700 -3600 -5257 (443 -2245 5700 -3600
600kHz 30kHz -5665 (947) 2653 6700 -3600 -5821 (/01) -2809 6700 -36.00
12MHz  30kHz 6625 (0.43) -36.13 7400 -3600 -67.50 (-137) -37.37 7400 -36.00
18MHz 30kHz 7334 (721) 4321 7400 -3600 7377 (765 -4365 7400 -36.00









CH2_RF_SDR_TX_PORT_switching/900/M/ORFS_1.png

CH Freq 947.600000 MHz CH Freq: 947,600 000 MHz(ARFCN: 63) Radio Band: P-GSM

) Trig: RF Burst Avg: 27.36 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2660dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 910 (-960) 1750 050 -6500 945 (995 1714 050 -6500
200kHz  30kHz -3847 (847) -1187 -3000 6500 -3743 (-743) -1083 -3000 -6500
250kHz  30kHz -4038 (-738) -1378 -3300 6500 -4153 (853) -1493 -3300 -6500
400kHz 30kHz 5779 (»21 3119 6000 6500 -5833 (107 -3173 6000 -6500
600kHz 30kHz 6186 (-186) -3526 6000 6500 -6303 (-303) -3643 -6000 -6500
800kHz 30kHz 6633 (633) -3973 6000 6500 6773 (-773) -4113 6000 -6500
10MHz 30kHz -7029 (-1029) -4369 -6000 -6500 -7048 (-1048) -4388 -6000 -6500
12MHz 30kHz -7294 (-994) 4635 6300 -6500 -7319 (-1019) -4659 -6300 -6500
14MHz 30kHz -7538 (-1238) -4878 6300 -6500 -7532 (-1232) -4872 -6300 -6500
16MHz 30kHz -7611 (-1311) -4951 6300 -6500 -7688 (-1388) -5028 -6300 -6500
18MHz 100kHz -7225 (-725) -4565 6500 -6500 -7217 (-717) -4558 -6500 -6500
30MHz 100kHz -7455 (955) -4796 6500 6500 -7471 (971) -4812 6500 -6500
60MHz 100kHz -7547 (4°%) -4887 -8000 6500 -7568 (477 -4908 -8000 -6500

Switching RefPower:  31.13dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz 5252 (445 2139 5700 -3600 5317 (105 -2204 5700 -3600
600kHz 30kHz -5682 (1015 2570 6700 -3600 -5669 (1031) -2557 -67.00 -36.00
12MHz 30kHz 6889 (-176) -37.76 7400 -36.00 6850 (-137) -37.37 7400 -36.00
18MHz 30kHz 7228 (515 -4115 7400 -36.00 7210 (497) -4097 7400 -36.00
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CH Freq 959.800000 MHz CH Freq: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM

) Trig: RF Burst Avg: 5153 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 2620dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 910 (-960) 17.10 050 -6500 933 (-983) 1687 050 -6500
200kHz 30kHz -3832 (832) -1212 -3000 6500 -3734 (-734) -1114 3000 -6500
250kHz  30kHz -4064 (-764) -1444 3300 6500 -4133 (833) -1512 -3300 -6500
400kHz  30kHz 5711 (259 3091 6000 6500 -5703 (207 -3083 -6000 -6500
600kHz 30kHz 6164 (-164) -3543 6000 6500 6242 (242) -3622 6000 -6500
800kHz 30kHz 6549 (549) -3929 6000 6500 -6502 (502) -3882 -6000 -6500
10MHz 30kHz 6965 (-965) -4345 6000 -6500 -6930 (-930) -4310 -6000 -6500
12MHz 30kHz -7210 (-910) -4590 -6300 -6500 -7164 (-864) -4543 6300 -6500
14MHz 30kHz -7471 (1171) -4851 6300 -6500 -7488 (-1188) -4868 -6300 -6500
16MHz 30kHz 6518 (-218) -3898 6300 -6500 -6552 (-252) -3932 -6300 -6500
18MHz 100kHz -7111 (611) -4491 6500 -6500 -7135 (635 -4514 6500 -6500
30MHz 100kHz -7393 (893) -4773 6500 6500 -7440 (940) -4820 6500 -6500
60MHz 100kHz -7473 (©°/) -4853 8000 6500 -7611 (59 -4991 8000 -6500

Switching RefPower:  30.76dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5337 (100 2260 5700 -3600 5134 (200) -2058 -57.00 -36.00
600kHz 30kHz 5726 (950) 2650 6700 -36.00 -5643 (1033 -2567 -67.00 -36.00
12MHz 30kHz 6717 (040) -3640 7400 -3600 -6697 (021) -3621 7400 -36.00
18MHz 30kHz 7281 (605 -4205 -7400 -3600 -7237 (561) -4161 7400 -36.00
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Clk.1.6_Test_Measurement_Logs_with_Waveform.xlsx
Clock_Duty_Cycle







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				Clock Duty Cycle

				SIN_CLK_BUFF_OUT3		R22.2		Duty Cycle (%)		47.73		25				-90.92		Clk.1.6_U9_CLK_Duty_Cycle		PASS

















































































Clock_Duty_Cycle_Waveform

		Clk.1.6_U9_CLK_Duty_Cycle
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Clk.1.7_Test_Measurement_Logs_with_Waveform.xlsx
Clock_Jitter







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				Clock Period Jitter

				SIN_CLK_BUFF_OUT3		R22.2		Period Jitter (ns)		0.075				5		-98.50		Clk.1.7_U9_CLK_Jitter		PASS

																		Clk.1.7_U9_CLK_Waveform















































































Clock_Jitter_Waveform

		Clk.1.7_U9_CLK_Jitter



		Clk.1.7_U9_CLK_Waveform
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Measurement Results

INEINENENFENENEIN

Description Mean Std Dev|Max Min bp Population [Maxcc__|Min-cc
PJ1, Cha 17084ns | 18666ps |17369ns | 16616ns |75069ps | 1057 0.0000s__[0.0000s
Current Acquisition | 17218ns 000005 __|17218ns |17218ns _|0.0000s |1 0.0000s__|0.0000s
Freqt, Chd 40.075MHz | 1.7482MHz | 42 843MHz | 38 143MHz | 4 6993MHz |8 4540M | 4 6205MHz |4 3739MHz
Current Acquisition | 40 073MHz | 1 7261MHz | 42 7620z | 38 199MHz | 4 5635MHz | 7998 4.4937MHz | -4 2613MHz
Period1, Chd 25000ns [ 10693ns [26217ns [23341ns |28756ns |84540M |26650ns |-28241ns
Current Acquisition | 25 000ns_|10565ns |26 179ns | 23386ns |2 7937ns | 7998 25973ns | -2 7556ns
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Clk.1.8_Test_Measurement_Logs_with_Waveform.xlsx
Clock_Duty_Cycle







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				Clock Duty Cycle

				CAT_CLKOUT_FPGA		U9.B2		Duty Cycle (%)		48.47		25				-93.88		Clk.1.8_U9_CLK_Duty_Cycle		PASS



















































































Clock_Duty_Cycle_Waveform

		Clk.1.8_U9_CLK_Duty_Cycle
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Clk.1.9_Test_Measurement_Logs_with_Waveform (2).xlsx
Clock_Jitter







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				Clock Period Jitter

				CAT_CLKOUT_FPGA		U9.B2		Period Jitter (ns)		0.175				5		-96.50		Clk.1.6_U9_CLK_Period_Jitter		PASS

																		Clk.1.6_U9_CLK_Waveform















































































Clock_Jitter_Waveform

		Clk.1.6_U9_CLK_Jitter



		Clk.1.6_U9_CLK_Waveform
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Measurement Results

Description Mean Std Dev_[Max WMin p-p Population [ Max-cc__|Min-cc
PJ1, Ch2 57148ps_[27446ps |66752ps_[49214ps | 17536ps | 1003 00000s__[0.0000s
Current Acquisition |596 43ps_|00000s _|59843ps _|598.43ps | 0.0000s |1 0.0000s__{0.0000s
Freq1, Ch2 40 004Miz | 415 59kHz [ 41 871MHz | 38 642MHz | 3 2287MHz | 8.0220M |2 7078MHz [-3 0706MHz
Current Acquisition | 40 004MHz | 415 63kHz | 41.332Mriz | 38 880MHz | 2 4517MHz | 7998 17527MHz -2 4413MHz
Period1, Ch2 25000ns_[25938ps [2587ans_[23883ns | 19955ns |6.0220M _|18900ns _|-16513ns
Current Acquisition |25 000ns _| 259 38ps_|25720ns |24 196ns | 15257ns [ 7998 15196ns_[-1.07200s







image2.png

EE® /si6mv 10.0ns/div 125GSls  80.0ps/pt

Value

StDev

Count

Stopped. 1

Info

[#0.26MHz

[do.A07475M

[s8.92m

[262.2k

320

332acqs RLi1.25k

1507V

15156941

1441

l8.968m

l832.0

Auto November 17,2016  20:08:56

[139.0mv

[128.56431m

[115.0m

[o.705m

[332.0

1561V

[1.5588028

=

l6.939m

[832.0

lo7.0mv.

lo3.108571m

l61.0m

lo-42m

l832.0

las.47%

l48.753902

7.0

[761.4m

[s32.0








image7.emf
Artix_7_Boot_Confi guration.PNG


BIN_FILE_IMAGE.PNG
opening configuration table from path :nemory:
Config Sectings
Log Level

T Sanples per Synbol. . 4
R Sanples-per-synbol. . 1

EDGE Support..... ... Disabled

Co Fitter Table 1111 ounny burses
Il carrier © picamed
Diversity. © icamad
Tuning offset. 111l o

RSE1 To den offiets L. 0

Swap channels. ... ... 8

- Loading rLrmare Unages [usc/local/share/hd/Lnages/uscp_b200_fu.hex. .
" perected device: 821
" Laading r7Gh tnage: /use/local/share/ubd] tnages usrp_b210_fpga.bin.... done
" Operating over USB 2.
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ARTIX_7_POWER_ON_SEQUENCE.xlsx
ARTIX_7_POWER_ON_SEQUENCE

				Artix_7_Power_On_Sequence

				    Sl.No		Expected sequence		Logic analyzer bits 		Measrement Points		Measured sequence 		Pass/Fail		Waveforms

				1		1P8V _FX3		D0		C276		1P8V _FX3		PASS		POWER_ON_SEQUENCE

				2		1P2V _FX3		D6		C272		1P2V _FX3

				3		VCCINT+VCCBRAM		D4		C245		VCCINT+VCCBRAM

				4		VCCAUX18		D1		C256		VCCAUX18

				5		1.8VD_FPGA		D2		C251		1.8VD_FPGA

				6		3.3VD_FPGA		D3		C255		3.3VD_FPGA







ARTIX_7_POWER_ON_SEQUENCE_WF

		POWER_ON_SEQUENCE
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FPGA_FX3_SPI_Meas urement_Logs_with_Waveform.xlsx


FPGA_FX3_SPI_Measurement_Logs_with_Waveform.xlsx
FX3_SPI_Validation_EV







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				FX3 - SPI

				FX3_SCLK		U9.V19		VIL (max) (V)		0.3		-0.3		0.63		200.00		FPGA.1.2.1_U9_SCL_VIL		PASS

								VIH (min) (V)		1.5		1.17		2.1		-28.21		FPGA.1.2.1_U9_SCL_VIH		PASS

								Minimum High time (ns)		22.6		2.5				-804.00		FPGA.1.2.1_U9_SCL_Minimum_HighTime		PASS

								Minimum Low time (ns)		23.1		2.5				-824.00		FPGA.1.2.1_U9_SCL_Minimum_LowTime		PASS

								Frequency (MHz)		20.16		0		100		-79.84		FPGA.1.2.1_U9_SCL_Frequency		PASS

				FX3_MOSI		U9.R22		VIL (max) (V)		0		-0.3		0.63		100.00		FPGA.1.2.1_U9_SDA_VIL		PASS

								VIH (min) (V)		1.8		1.17		2.1		-14.29		FPGA.1.2.1_U9_SDA_VIH		PASS

								Minimum High time (ns)		47.8		2.5				-1812.00		FPGA.1.2.1_U9_SDA_Minimum_HighTime		PASS

								Minimum Low time (ns)		97.2		2.5				-3788.00		FPGA.1.2.1_U9_SDA_Minimum_LowTime		PASS

















































































FX3_SPI_Validation_EV_Waveforms

		FPGA.1.2.1_U9_SCL_VIL



		FPGA.1.2.1_U9_SCL_VIH



		FPGA.1.2.1_U9_SCL_Minimum_HighTime



		FPGA.1.2.1_U9_SCL_Minimum_LowTime



		FPGA.1.2.1_U9_SCL_Frequency





		FPGA.1.2.1_U9_SDA_VIL





		FPGA.1.2.1_U9_SDA_VIH



		FPGA.1.2.1_U9_SDA_Minimum_HighTime



		FPGA.1.2.1_U9_SDA_Minimum_LowTime







		CPU.10.1_U251_CLK_VIL
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FX3_SPI_Functional _Snapshot.PNG


BIN_FILE_IMAGE.PNG
opening configuration table from path :nemory:
Config Sectings
Log Level

T Sanples per Synbol. . 4
R Sanples-per-synbol. . 1

EDGE Support..... ... Disabled

Co Fitter Table 1111 ounny burses
Il carrier © picamed
Diversity. © icamad
Tuning offset. 111l o

RSE1 To den offiets L. 0

Swap channels. ... ... 8

- Loading rLrmare Unages [usc/local/share/hd/Lnages/uscp_b200_fu.hex. .
" perected device: 821
" Laading r7Gh tnage: /use/local/share/ubd] tnages usrp_b210_fpga.bin.... done
" Operating over USB 2.
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FPGA_AD9361_SPI_ Measurement_Logs_with_Waveform.xlsx


FPGA_AD9361_SPI_Measurement_Logs_with_Waveform.xlsx
AD9361_SPI_EV







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				AD9361 - SPI (EV)

				CAT_SCLK		U9.C2		VIL (max) (V)		-0.02		0		0.36		-105.56		FPGA.1.3.1_U9_SPI_CLK		FAIL

								VIH (min) (V)		1.82		1.44		1.8		1.11				FAIL

								Frequency (MHz)		1		0		50		-98.00				PASS

				CAT_MOSI		U9.A1		VIL (max) (V)		0.02		0		0.36		-94.44		FPGA.1.3.1_U9_SPI_MOSI		PASS

								VIH (min) (V)		1.78		1.44		1.8		-1.11				PASS

				CAT_MISO		U9.B1		VIL (max) (V)		-0.02		-0.3		0.63		93.33		FPGA.1.3.1_U9_SPI_MISO_VIL		PASS

								VIH (min) (V)		1.9		1.17		2.10		-9.5238095238		FPGA.1.3.1_U9_SPI_MISO_VIH		PASS

















































































AD9361_SPI_EV_Waveform

		FPGA.1.3.1_U9_SPI_CLK



		FPGA.1.3.1_U9_SPI_MOSI



		FPGA.1.3.1_U9_SPI_MISO_VIL



		FPGA.1.3.1_U9_SPI_MISO_VIH
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FPGA_AD9361_SPI_SI_Measurement_Logs_with_Waveform - Copy.xlsx
AD9361_SPI_SI







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				AD9361 - SPI (SI)

				CAT_SCLK		U9.C2		Positive Overshoot (V)		0.645		0		0.18		258.33		FPGA.1.3.1_U9_SPI_CLK		FAIL

								Negative Overshoot (V)		0.528		0		0.18		193.33				FAIL

				CAT_MOSI		U9.A1		Positive Overshoot (V)		0.388		0		0.18		115.56				FAIL

								Negative Overshoot (V)		0.511		0		0.18		183.89				FAIL

								Data Setup time (ns)		10		2				-400.00		FPGA.1.3.1_U9_SPI_MOSI		PASS

								Data Hold time (ns)		2000		1		1000		100.00				PASS

				CAT_MISO		U9.B1		Positive Overshoot (V)		0.36		0		0.18		100.00		FPGA.1.3.1_U9_SPI_MISO_Overshoot		FAIL

								Negative Overshoot (V)		0.26		0		0.18		44.44		FPGA.1.3.1_U9_SPI_MISO_Undershoot		FAIL

								Data Setup time (ns)		984		2.44				-40227.87		FPGA.1.3.1_U9_SPI_MISO_Data_SetupTime		PASS

								Data Hold time (ns)		4		0.62		1000.00		-99.60		FPGA.1.3.1_U9_SPI_MISO_Data_HoldTime		PASS









































































AD9361_SPI_SI_Waveform

		FPGA.1.3.1_U9_SPI_CLK



		FPGA.1.3.1_U9_SPI_MOSI



		FPGA.1.3.1_U9_SPI_MISO_Overshoot



		FPGA.1.3.1_U9_SPI_MISO_Undershoot



		FPGA.1.3.1_U9_SPI_MISO_Data_SetupTime



		FPGA.1.3.1_U9_SPI_MISO_Data_HoldTime
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AD9361_SPI_Functional_Validation_snapshot.PNG
opening configuration table from path :nemory:
Config Sectings
Log Level

T Sanples per Synbol. . 4
R Sanples-per-synbol. . 1

EDGE Support..... ... Disabled

Co Fitter Table 1111 ounny burses
Il carrier © picamed
Diversity. © icamad
Tuning offset. 111l o

RSE1 To den offiets L. 0

Swap channels. ... ... 8

- Loading rLrmare Unages [usc/local/share/hd/Lnages/uscp_b200_fu.hex. .
" perected device: 821
" Laading r7Gh tnage: /use/local/share/ubd] tnages usrp_b210_fpga.bin.... done
" Operating over USB 2.
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ad9361_spi_functional_snapshot.png
ad9361_device.cpp (~/opencellular/uhd/host/lib/usrp/common/ads361_driver) - gedit

ad9361_device.cpp X

= * According to the register map, we should invert the bypass path to
| o/ | * match LNA phase. Extensive testing, however, shows otherwise and that
B to align bypass and LNA phases, the bypass inversion switch should be
N *  turned off.
) Y

_io_iface->poke8(0x022, 0x0A);

/* Setup AuxADC */
lo_iface->pokeB(0x00B, 0x60); // Temp Sensor Setup (Offset)
lo_iface->poke8(0x00C, 0x60); // Temp Sensor Setup (Temp Window)

{o_iface->poke8(0x00D, 0x00); // Temp Sensor Setup (Manual Measure)

Zio_iface->poke8(0x06F, 6x64); // Temp Sensor Setup (Decimation)
o_iface->poke8(0x01C, 0x10); // AuxADC Setup (Clock Div)
Zio_iface->poke8(0x01D, 6x61); // AuXADC Setup (Decimation/Enable)

/* Setup control outputs. */
iface->poke8(0x035, 0x01);

ace->poke8(0x035, ©x09); |/* RSSI on for SPI signals */
ace->poke8(0x036, OXFF);

ot
Tto_t

:
£

/* Setup GPO */
io_iface->poke8(0x03a, 0x27); //set delay register
_iface->poke8(6x020, ©x00); // GPO Auto Enable Setup in RX and TX
_iface->poke8(6x027, 0x03); // GPO Manual and GPO auto value in ALERT
_iface->poke8(6x028, 0x00); // GPO_® RX Delay
_iface->poke8(6x629, 0x00); // GPO_1 RX Delay
_iface->poke8(6x62A, 0x00); // GPO_2 RX Delay
“io_iface->poke8(0x028, 6x60); // GPO_3 RX Delay
o_iface->poke8(0x02C, 6x60); // GPO_O TX Delay
o_iface->poke8(0x02D, 6x60); // GPO_1 TX Delay
o_iface->poke8(0x02E, 6x60); // GPO_2 TX Delay

“io_iface->poke8(0x02F, 6x60); // GPO_3 TX Delay
-

o_iface->poke8(6x261, 0x00); // RX LO power
o_iface->poke8(6x2a1, ©x00); // TX LO power
face->poke8(0x248, 0x0b); // en RX VCO LDO

ot
C++

Tab Width: 8 + Ln1676,Col36  INS
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FPGA_FX3_GPIF_Control_Measurement_Logs_with_Waveforms.xlsx
FX3_GPIF_Control_EV







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				FX3 - GPIF (Control)

				GPIF_CTL3		U9.G15		VIL (max) (V)		0		-0.3		0.63		100.00		FPGA.1.4.1_U9_GPIF_CTL3		PASS

								VIH (min) (V)		1.8		1.17		2.1		-14.29				PASS

								Minimum High Time (ns)		18000		2.5		19750		-8.86				PASS

								Minimum Low Time (ns)		1750		2.5		19750		-91.14				PASS

				GPIF_CTL12		U9.G13		VIL (max) (V)		0		-0.3		0.63		100.00		FPGA.1.4.1_U9_GPIF_CTL12		PASS

								VIH (min) (V)		1.8		1.17		2.1		-14.29				PASS

								Minimum High Time (ns)		200		2.5		1200		-83.33				PASS

								Minimum Low Time (ns)		1000		2.5		1200		-16.67				PASS





































































FX3_GPIF_Control_EV_Waveform

		FPGA.1.4.1_U9_GPIF_CTL3



		FPGA.1.4.1_U9_GPIF_CTL12
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FX3_GPIF_Control_Functional_Snapshot.PNG
opening configuration table from path :nemory:
Config Sectings
Log Level

T Sanples per Synbol. . 4
R Sanples-per-synbol. . 1

EDGE Support..... ... Disabled

Co Fitter Table 1111 ounny burses
Il carrier © picamed
Diversity. © icamad
Tuning offset. 111l o

RSE1 To den offiets L. 0

Swap channels. ... ... 8

- Loading rLrmare Unages [usc/local/share/hd/Lnages/uscp_b200_fu.hex. .
" perected device: 821
" Laading r7Gh tnage: /use/local/share/ubd] tnages usrp_b210_fpga.bin.... done
" Operating over USB 2.
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FX3_GPIF_Functional_Snapshot_0x01.png
*ad9361_device.cpp (~fopencellular/uhd/host/lib/usrp/common/ad9361_driver) - gedit

*ad9361_device.cpp X

[—] /* LNA bypass polarity inversion
= * According to the register map, we should invert the bypass path to
* match LNA phase. Extensive testing, however, shows otherwise and that
N\ * to align bypass and LNA phases, the bypass inversion switch should be
) * turned off.
*/

_io_iface->poke8(0x022, 0x0A);

* Setup AUXADC */
_iface->poke8(6x00B, 0x00); // Temp Sensor Setup (Offset)
_iface->poke8(6x00C, 0x00); // Temp Sensor Setup (Temp Window)
_iface->poke8(6x00D, 0x00); // Temp Sensor Setup (Manual Measure)
_iface->poke8(0x00F, 0x04); // Temp Sensor Setup (Decimation)
_iface->poke8(6x01C, 0x16); // AuxADC Setup (Clock Div)
Zio_iface->poke8(0x01D, 6x61); // AuXADC Setup (Decimation/Enable)

* Setup control outputs. */
1o_iface->pokes( , oxo1h;
“io_iface->pokeB(0x036, OXFF);

/* Setup GPO */
io_iface->poke8(0x03a, 0x27); //set delay register
_iface->poke8(6x020, ©x00); // GPO Auto Enable Setup in RX and TX
_iface->poke8(6x027, 0x03); // GPO Manual and GPO auto value in ALERT
_iface->poke8(6x028, 0x00); // GPO_® RX Delay
_iface->poke8(6x629, 0x00); // GPO_1 RX Delay
_iface->poke8(6x62A, 0x00); // GPO_2 RX Delay
“io_iface->poke8(0x028, 6x60); // GPO_3 RX Delay
o_iface->poke8(0x02C, 6x60); // GPO_O TX Delay
o_iface->poke8(0x02D, 6x60); // GPO_1 TX Delay
o_iface->poke8(0x02E, 6x60); // GPO_2 TX Delay
“io_iface->poke8(0x02F, 6x60); // GPO_3 TX Delay

o_iface->poke8(6x261, 0x00); // RX LO power
o_iface->poke8(6x2a1, ©x00); // TX LO power
o_iface->poke8(0x248, 06x6b); // en RX VCO LDO

C+

Tab Width: 8 + Ln1671,Col33  INS
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FPGA_FX3_GPIF_Data_Measurement_Logs_with_Waveform.xlsx
FX3_GPIF_Data_EV







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				FX3 - GPIF (Data)

				GPIF_D04		U9.K21		VIL (max) (V)		0		-0.3		0.63		100.00		FPGA.1.5.1_U9_GPIF_D04		PASS

								VIH (min) (V)		1.88		1.17		2.1		-10.48				PASS

								Minimum High Time (ns)		10		2.5				-300.00				PASS

								Minimum Low Time (ns)		10		2.5				-300.00				PASS

				GPIF_D19		U9.L18		VIL (max) (V)		0		-0.3		0.63		100.00		FPGA.1.5.1_U9_GPIF_D19		PASS

								VIH (min) (V)		1.8		1.17		2.1		-14.29				PASS

								Minimum High Time (ns)		210		2.5				-8300.00				PASS

								Minimum Low Time (ns)		45		2.5				-1700.00				PASS

				GPIF_D29		U9.J17		VIL (max) (V)		0		-0.3		0.63		100.00		FPGA.1.5.1_U9_GPIF_D29		PASS

								VIH (min) (V)		1.84		1.17		2.1		-12.38				PASS

								Minimum High Time (ns)		145		2.5				-5700.00				PASS

								Minimum Low Time (ns)		95		2.5				-3700.00				PASS

				GPIF_D31		U9.L15		VIL (max) (V)		0		-0.3		0.63		100.00		FPGA.1.5.1_U9_GPIF_D31		PASS

								VIH (min) (V)		1.8		1.17		2.1		-14.29				PASS

								Minimum High Time (ns)		44		2.5				-1660.00				PASS

								Minimum Low Time (ns)		44		2.5				-1660.00				PASS



























































FX3_GPIF_Data_EV_Waveform

		FPGA.1.5.1_U9_GPIF_D04



		FPGA.1.5.1_U9_GPIF_D19



		FPGA.1.5.1_U9_GPIF_D29



		FPGA.1.5.1_U9_GPIF_D31
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FX3_GPIF_Control_Functional_Snapshot.PNG
opening configuration table from path :nemory:
Config Sectings
Log Level

T Sanples per Synbol. . 4
R Sanples-per-synbol. . 1

EDGE Support..... ... Disabled

Co Fitter Table 1111 ounny burses
Il carrier © picamed
Diversity. © icamad
Tuning offset. 111l o

RSE1 To den offiets L. 0

Swap channels. ... ... 8

- Loading rLrmare Unages [usc/local/share/hd/Lnages/uscp_b200_fu.hex. .
" perected device: 821
" Laading r7Gh tnage: /use/local/share/ubd] tnages usrp_b210_fpga.bin.... done
" Operating over USB 2.





FX3_GPIF_Functional_Snapshot_0x01.png
*ad9361_device.cpp (~fopencellular/uhd/host/lib/usrp/common/ad9361_driver) - gedit

*ad9361_device.cpp X

[—] /* LNA bypass polarity inversion
= * According to the register map, we should invert the bypass path to
* match LNA phase. Extensive testing, however, shows otherwise and that
N\ * to align bypass and LNA phases, the bypass inversion switch should be
) * turned off.
*/

_io_iface->poke8(0x022, 0x0A);

* Setup AUXADC */
_iface->poke8(6x00B, 0x00); // Temp Sensor Setup (Offset)
_iface->poke8(6x00C, 0x00); // Temp Sensor Setup (Temp Window)
_iface->poke8(6x00D, 0x00); // Temp Sensor Setup (Manual Measure)
_iface->poke8(0x00F, 0x04); // Temp Sensor Setup (Decimation)
_iface->poke8(6x01C, 0x16); // AuxADC Setup (Clock Div)
Zio_iface->poke8(0x01D, 6x61); // AuXADC Setup (Decimation/Enable)

* Setup control outputs. */
1o_iface->pokes( , oxo1h;
“io_iface->pokeB(0x036, OXFF);

/* Setup GPO */
io_iface->poke8(0x03a, 0x27); //set delay register
_iface->poke8(6x020, ©x00); // GPO Auto Enable Setup in RX and TX
_iface->poke8(6x027, 0x03); // GPO Manual and GPO auto value in ALERT
_iface->poke8(6x028, 0x00); // GPO_® RX Delay
_iface->poke8(6x629, 0x00); // GPO_1 RX Delay
_iface->poke8(6x62A, 0x00); // GPO_2 RX Delay
“io_iface->poke8(0x028, 6x60); // GPO_3 RX Delay
o_iface->poke8(0x02C, 6x60); // GPO_O TX Delay
o_iface->poke8(0x02D, 6x60); // GPO_1 TX Delay
o_iface->poke8(0x02E, 6x60); // GPO_2 TX Delay
“io_iface->poke8(0x02F, 6x60); // GPO_3 TX Delay

o_iface->poke8(6x261, 0x00); // RX LO power
o_iface->poke8(6x2a1, ©x00); // TX LO power
o_iface->poke8(0x248, 06x6b); // en RX VCO LDO

C+

Tab Width: 8 + Ln1671,Col33  INS
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FPGA_AD9361_Control_Measurement_Logs_with_Waveforms.xlsx
AD9361_Control_EV







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				AD9361 (Control)

				CODEC_CTRL_OUT2		U9.U21		VIL (max) (V)		-0.04		-0.3		0.63		86.67		FPGA.1.6.1_U9_CODEC_CTRL_OUT2_VIL		PASS

								VIH (min) (V)		1.8		1.17		2.1		-14.29		FPGA.1.6.1_U9_CODEC_CTRL_OUT2_VIH		PASS

				CODEC_CTRL_OUT3		U9.P19		VIL (max) (V)		-0.04		-0.3		0.63		86.67		FPGA.1.6.1_U9_CODEC_CTRL_OUT3_VIL		PASS

								VIH (min) (V)		1.8		1.17		2.1		-14.29		FPGA.1.6.1_U9_CODEC_CTRL_OUT3_VIH		PASS

















































































AD9361_Control_EV_Waveform

		FPGA.1.6.1_U9_CODEC_CTRL_OUT2_VIL



		FPGA.1.6.1_U9_CODEC_CTRL_OUT2_VIH



		FPGA.1.6.1_U9_CODEC_CTRL_OUT3_VIL



		FPGA.1.6.1_U9_CODEC_CTRL_OUT3_VIH
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codec_ctrl_snapshot.png
*ad9361_device.cpp (~fopencellular/uhd/host/lib/usrp/common/ad9361_driver) - gedit

@If“

+ad9361_device.cpp x

* turned off.
*/
_io_iface->poke8(0x022, 0x0A);

@

/* Setup AuxADC */

io_iface->poke8(0x008, 6x60); // Temp Sensor Setup (Offset)
Zio_iface->poke8(0x06C, 6x00); // Temp Sensor Setup (Temp Window)
o_iface->poke8(0x00D, 6x00); // Temp Sensor Setup (Manual Measure)
o_iface->poke8(0x00F, 6x04); // Temp Sensor Setup (Decimation)
o_iface->poke8(0x01C, 0x10); // AuxADC Setup (Clock Div)
Zio_iface->poke8(0x01D, 6x61); // AuXADC Setup (Decimation/Enable)

/* setup control outputs. */

/] _to_iface->pokes(6x035, 0x01);

_io_iface->poke8(0x035, 0x06); /* codec_ctrl_out2, codec_ctrl_out3 */
“io_iface->pokeB(0x036, OXFF);

| D ED) [

A /* Setup GPO */

io_iface->poke8(0x03a, 0x27); //set delay register

“io_iface->poke8(0x020, 6x60); // GPO Auto Enable Setup in RX and TX
_iface->poke8(6x027, 0x03); // GPO Manual and GPO auto value in ALERT
_iface->poke8(6x028, 0x00); // GPO_® RX Delay
_iface->poke8(6x629, 0x00); // GPO_1 RX Delay
_iface->poke8(6x62A, 0x00); // GPO_2 RX Delay
_iface->poke8(6x62B, 0x00); // GPO_3 RX Delay
_iface->poke8(6x02C, 0x00); // GPO_® TX Delay
_iface->poke8(6x62D, 0x00); // GPO_1 TX Delay

Zio_iface->poke8(0x02E, 6x60); // GPO_2 TX Delay

“io_iface->poke8(0x02F, 6x60); // GPO_3 TX Delay

e

ace->poke8(0x261, 0x60); // RX LO power
ace->poke8(0x2a1, 0x60); // TX LO power
ace->pokeB(0x248, 0x6b); // en RX VCO LDO
ace->pokeB(0x288, 0x6b); // en TX VCO LDO
ace->poke8(0x246, 0x62); // pd RX cal Tcf
ace->poke8(0x286, 0x62); // pd TX cal Tcf

C++ v Tabwidth:8 + Ln1675,Col37  INS
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FPGA_AD9361_Data_Measurement_Logs_with_Waveforms.xlsx
AD9361_Data_EV







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				AD9361 (Data)

				CODEC_D1		U9.AB12		VIL (max) (V)		0.01		0		0.36		-97.22		FPGA.1.7.1_U9_CODEC_D1_Voltage_Levels		PASS

								VIH (min) (V)		1.73		1.44		1.8		-3.89				PASS

								Rx Data Delay (DATA_CLK to Data Outputs) (ns)		10.4		0		1.5		593.33		FPGA.1.7.1_U9_CODEC_D1_Delay_TDDRX		FAIL

								Rx Data Delay (DATA_CLK to Rx_FRAME) (ns)		7.6		0		1		660.00		FPGA.1.7.1_U9_CODEC_D1_Delay_TDDDV		FAIL

				CODEC_D10		U9.W12		VIL (max) (V)		0		0		0.36		-100.00		FPGA.1.7.1_U9_CODEC_D10_Voltage_Levels		PASS

								VIH (min) (V)		1.74		1.44		1.8		-3.33				PASS

								Rx Data Delay (DATA_CLK to Data Outputs) (ns)		11		0		1.5		633.33		FPGA.1.7.1_U9_CODEC_D10_Delay_TDDRX		FAIL

								Rx Data Delay (DATA_CLK to Rx_FRAME) (ns)		6.8		0		1		580.00		FPGA.1.7.1_U9_CODEC_D10_Delay_TDDDV		FAIL

				CODEC_D18		U9.AA15		VIL (max) (V)		-0.01		0		0.36		-102.78		FPGA.1.7.1_U9_CODEC_D18_Voltage_Levels		PASS

								VIH (min) (V)		1.79		1.44		1.8		-0.56				PASS

								Tx Data Setup Time (ns)		5.9		0		1.5		293.33		FPGA.1.7.1_U9_CODEC_D18_Data_SetupTime		FAIL

								Tx Data Hold Time (ns)		9.3		0		1		830.00		FPGA.1.7.1_U9_CODEC_D18_Data_HoldTime		FAIL

				CODEC_D20		U9.Y13		VIL (max) (V)		-0.02		0		0.36		-105.56		FPGA.1.7.1_U9_CODEC_D20_Voltage_Levels		PASS

								VIH (min) (V)		1.8		1.44		1.8		0.00				PASS

								Tx Data Setup Time (ns)		7.8		0		1.5		420.00		FPGA.1.7.1_U9_CODEC_D20_Data_SetupTime		FAIL

								Tx Data Hold Time (ns)		8		0		1		700.00		FPGA.1.7.1_U9_CODEC_D20_Data_HoldTime		FAIL







































































AD9361_Data_EV_Waveform

		FPGA.1.7.1_U9_CODEC_D1_Delay_TDDRX



		FPGA.1.7.1_U9_CODEC_D1_Delay_TDDDV



		FPGA.1.7.1_U9_CODEC_D1_Voltage_Levels



		FPGA.1.7.1_U9_CODEC_D10_Voltage_Levels



		FPGA.1.7.1_U9_CODEC_D18_Voltage_Levels



		FPGA.1.7.1_U9_CODEC_D20_Voltage_Levels



		FPGA.1.7.1_U9_CODEC_D10_Delay_TDDRX



		FPGA.1.7.1_U9_CODEC_D10_Delay_TDDDV
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codec_data_snapshot.png
*ad9361_device.cpp (~fopencellular/uhd/host/lib/usrp/common/ad9361_driver) - gedit

@If“

+ad9361_device.cpp x

* turned off.
*/
_io_iface->poke8(0x022, 0x0A);

@

/* Setup AuxADC */

io_iface->poke8(0x008, 6x60); // Temp Sensor Setup (Offset)
Zio_iface->poke8(0x06C, 6x00); // Temp Sensor Setup (Temp Window)
o_iface->poke8(0x00D, 6x00); // Temp Sensor Setup (Manual Measure)
o_iface->poke8(0x00F, 6x04); // Temp Sensor Setup (Decimation)
o_iface->poke8(0x01C, 0x10); // AuxADC Setup (Clock Div)
Zio_iface->poke8(0x01D, 6x61); // AuXADC Setup (Decimation/Enable)

/* setup control outputs. */

/] _to_iface->pokes(6x035, 0x01);

_io_iface->poke8(0x035, 0x06); /* codec_ctrl_out2, codec_ctrl_out3 */
“io_iface->pokeB(0x036, OXFF);

| D ED) [

A /* Setup GPO */

io_iface->poke8(0x03a, 0x27); //set delay register

“io_iface->poke8(0x020, 6x60); // GPO Auto Enable Setup in RX and TX
_iface->poke8(6x027, 0x03); // GPO Manual and GPO auto value in ALERT
_iface->poke8(6x028, 0x00); // GPO_® RX Delay
_iface->poke8(6x629, 0x00); // GPO_1 RX Delay
_iface->poke8(6x62A, 0x00); // GPO_2 RX Delay
_iface->poke8(6x62B, 0x00); // GPO_3 RX Delay
_iface->poke8(6x02C, 0x00); // GPO_® TX Delay
_iface->poke8(6x62D, 0x00); // GPO_1 TX Delay

Zio_iface->poke8(0x02E, 6x60); // GPO_2 TX Delay

“io_iface->poke8(0x02F, 6x60); // GPO_3 TX Delay

e

ace->poke8(0x261, 0x60); // RX LO power
ace->poke8(0x2a1, 0x60); // TX LO power
ace->pokeB(0x248, 0x6b); // en RX VCO LDO
ace->pokeB(0x288, 0x6b); // en TX VCO LDO
ace->poke8(0x246, 0x62); // pd RX cal Tcf
ace->poke8(0x286, 0x62); // pd TX cal Tcf

C++ v Tabwidth:8 + Ln1675,Col37  INS
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HEX_FILE_IMAGE.PNG
epenting configuration table from path :memory:
Conflg sectings

T Sonples-per Sunbor

R Sanples-par-synbol. . 1
EDGE supprt.. ... Disabled
Retarence. © Zncernal

Co HiTter Table, © ounny bursts
RO Carriers.. 1L 1L pisabled
Diversity....... ...\, pisabled
Tuntng offset. 1111l

RSEI to dBn of e
Sap channets. . o

Losding firmare inage: [us/Local,/share/uhd] nages/ usrp_bao_fu.hex...
T betacted bevice: 8210
"7 Loading FPGA inage: fusr/local/share/uhd/inages/usrp_b216_fpga.bin.

all
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Operating_over_USB_3.0.png
Terminal < B ) 3a3em < B ) 3a3em

‘oc@oc-Connect1: ~/TEST/RE__Fx3_throughput_utility/cyusb_linux_1.0.5/bin _ ol =
Bus 001 Device 607: ID 03f0:0024 Hewlett-Packard KU-0316 Keyboard
Bus 001 Device 008: ID 2500:0020
Bus 001 Device 801: ID 1d6b:6002 Linux Foundation 2.0 root hub
oc@oc-Connect1:~/TEST/RE__Fx3_throughput_utility/cyusb_linux_1.6.5/bin$ sudo uhd
_usrp_probe
[sudo] password for oc:
linux; GNU C++ version 4.8.4; Boost_105460; UHD_3.11.6.git-28-gc66cbiba

Loading firmware image: /usr/local/share/uhd/images/usrp_b206_fu.hex...
Detected Device: B210

Loading FPGA image: /usr/local/share/uhd/images/usrp_b210_fpga.bin... done
-{ Operating over USB 3.

-~ Detecting internal GPSDO.... No GPSDO found

Initialize CODEC control
Initialize Radio control...
Performing register loopback test
performing register loopback test
Performing CODEC loopback test... pass

Performing CODEC loopback test... pass

Setting master clock rate selection to 'automatic'.
Asking for clock rate 16.080000 MHz...

- Actually got clock rate 16.600000 MHz.

Performing timer loopback test... pass

Performing timer loopback test... pass

pass
pass

DD O

SHEDDD OH

o)
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FX3_EEPROM_I2C_Measurement_Logs_with_Waveforms.xlsx
EEPROM_I2C_Validation_EV







				Test		Measuring Point		Measuring Criteria		Observation		Specification				Design Margin (%)		Waveform File Name		Test result

												Min		Max

				EEPROM - I2C

				FX3_SCL		R61.2		VIL (max) (V)		-0.06		-0.5		0.36		88.00		FX3.1.2.1_U13_SCL_VIL		PASS

								VIH (min) (V)		1.8		1.26		2.3		-21.74		FX3.1.2.1_U13_SCL_VIH		PASS

								Rise time (ns)		132		20		1000		-86.80		FX3.1.2.1_U13_SCL_RiseTime		PASS

								Fall time (ns)		32		6.54		300		-89.33		FX3.1.2.1_U13_SCL_FallTime		PASS

								Frequency (KHz)		371.7		0		400		-7.08		FX3.1.2.1_U13_SCL_Frequency		PASS

				FX3_SDA		R60.2		VIL (max) (V)		-0.06		-0.5		0.36		88.00		FX3.1.2.1_U13_SDA_VIL		PASS

								VIH (min) (V)		1.8		1.26		2.3		-21.74		FX3.1.2.1_U13_SDA_VIH		PASS

								Rise time (ns)		100		20		1000		-90.00		FX3.1.2.1_U13_SDA_RiseTime		PASS

								Fall time (ns)		33		6.54		300		-89.00		FX3.1.2.1_U13_SDA_FallTime		PASS
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		FX3.1.2.1_U13_SCL_VIL



		FX3.1.2.1_U13_SCL_VIH



		FX3.1.2.1_U13_SCL_RiseTime



		FX3.1.2.1_U13_SCL_FallTime



		FX3.1.2.1_U13_SCL_Frequency



		FX3.1.2.1_U13_SDA_VIL



		FX3.1.2.1_U13_SDA_VIH



		FX3.1.2.1_U13_SDA_RiseTime



		FX3.1.2.1_U13_SDA_FallTime
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BIN_FILE_IMAGE.PNG
opening configuration table from path :nemory:
Config Sectings
Log Level

T Sanples per Synbol. . 4
R Sanples-per-synbol. . 1

EDGE Support..... ... Disabled

Co Fitter Table 1111 ounny burses
Il carrier © picamed
Diversity. © icamad
Tuning offset. 111l o

RSE1 To den offiets L. 0

Swap channels. ... ... 8

- Loading rLrmare Unages [usc/local/share/hd/Lnages/uscp_b200_fu.hex. .
" perected device: 821
" Laading r7Gh tnage: /use/local/share/ubd] tnages usrp_b210_fpga.bin.... done
" Operating over USB 2.
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USB2.0_FV.png
rfsdr@rfsdr-HP-Compag-6000-Pro-SFF-PC:
. rfsdr@rfsdr-HP-Compaq-6000-Pro-SFF-PC:~$ sudo uhd_usrp_probe

< 4) 337PM %
linux; GNU C++ version 4.8.4; Boost_105400; UHD_003.010.000.git-249-gef57ffcb

Loading firmware image: /usr/local/share/uhd/images/usrp_b206_fw.hex. .
Detected Device: B210

Loading FPGA image: /usr/local/share/uhd/images/usrp_b216_fpga.bin
Operating over USB 2.

Detecting internal GPSDO.... No GPSDO found

Initialize CODEC control...

Initialize Radio control

done

perforning register loopback test... pass
perforning register loopback test... pass
Perforning CODEC loopback test... pass

Perforning CODEC loopback test... pass
Setting master clock rate selection to 'automatic'.
Asking for clock rate 16.000000 MHz...
Actually got clock rate 16.900000 MHz.
perforning timer loopback test... pass
Perforning timer loopback test... pass

Device: B-Series Device

Mboard: B210

Time sources: none, internal, external, gpsdo
Clock sources: internal, external, gpsdo
sensors: ref_locked

| RX Frontend: B
| Name: FE-RX1

I

I

I

I

I

I

I /

[ RX DSP: ©

| | Freq range: -8.000 to 8.000 MHz

I

I /

[ 1

| | Freq range: -8.000 to 8.000 MHz

I

I /

[ RX Dboard: A

[

[ /

[ RX Frontend: A

| | | Name: FE-RX2

| | | Antennas: TX/RX, RX2

| | | Sensors: temp, rssi, lo_locked
| | | Freq range: 50.000 to 6000.000 MHz
| | | Gain range PGA: 0.0 to 76.0 step 1.0 dB
| | | Bandwidth range: 200000.0 to 56000000.0 step 0.0 Hz
| | | Connection Type: IQ

| | | Uses LO offset: No

[

[ /

[

[
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usb3.0_FV.png
©oc@oc-Minnow-Max: ~

oc@oc-Minnow-Max:~5 sudo uhd_usrp_probe
[sudo] password for oc:

3 B 4) 6:46PM It

linux; GNU C++ version 4.8.4; Boost_105400; UHD_003.011.000.git-78-gf70dds5d

Loading firmware image: /usr/local/share/uhd/images/usrp_b206_fw.hex. .
Detected Device: B210

Loading FPGA image: /usr/local/share/uhd/images/usrp_b216_fpga.bin. .. done
Operating over USB 3.

Detecting internal GPSDO.... No GPSDO found

UHD Error:
get_stat(): unsupported GPS or no GPS detected
Initialize CODEC control

Initialize Radio control
Performing register loopback test
performing register loopback test
Performing CODEC loopback test... pass

Performing CODEC loopback test... pass

Setting master clock rate selection to 'automatic'.
Asking for clock rate 16.000000 MHz...

Actually got clock rate 16.080000 MHz.

performing timer loopback test... pass

performing timer loopback test... pass

pass.
pass.

Device: B-Series Device

Time sources: none, internal, external, gpsdo
Clock sources: internal, external, gpsdo
sensors: ref_locked

/

| RX DSP: @

I

|  Freq range: -8.600 to 8.000 MHz
/

| RX DSP: 1

I

/

RX Dboard: A

RX Frontend: A
Name: FE-RX2

I

I

| Antennas: TX/RX, RX2

| sensors: temp, rssi, lo_locked

| Freq range: 50.600 to 6000.600 MHz
| Gain range PGA: 0.0 to 76.0 step 1.0 dB

| Bandwidth range: 200000.0 to 56000000.0 step 0.0 Hz
| Connection Type: IQ

| Uses Lo offset: No

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | Freq range: -8.000 to 8.000 MHz
|
|
|
|
|
|
|
|
|
|
|
|
|
I
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CH1_RF_SDR_EVM/BAND 900/B/EVM_B_1.png

A

CH Freq 935.200000 MHz

Trig: RF Burst

CH Freq: 935.200 000 MHz(ARFCN: 1) Radio Band: P-GSM

Burst: TCH&CCH

PASS Range: -2 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

039°rms  0.39°rms
102°pk  1.02°pk
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Freq Error:
Max Avg
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1/Q Offset:
Max Avg
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TO Offset:
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Display»
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(Quad View)
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A

CH Freq 947.600000 MHz

CH Freq: 947,600 000 MHz(ARFCN: 63)
Trig: RF Burst
Range: -2 dBm

Radio Band: P-GSM
Burst: TCH&CCH

Syne: RF Amptd

PASS
Phase Error:
Max Avg

040°rms  0.40°rms
098°pk  0.98°pk
atbit 129.60 atbit 129.60

Freq Error:
Max Avg
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1/Q Offset:
Max Avg
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TO Offset:
Max Avg
—s —s
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Display»
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A

CH Freq 959.800000 MHz

Trig: RF Burst

CH Freq: 959.800 000 MHz(ARFCN: 124)

Radio Band: P-GSM
Burst: TCH&CCH

06:49:40 PM Aug 1

PASS Range: -2 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

044°rms  0.44°mms
123°pk  123°pk
atbit 67.40  atbit 67.40

Freq Error:
Max Avg
045Hz  045Hz

1/Q Offset:
Max Avg
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TO Offset:
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1@ Measured Polar Vector
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Display»

a Measured>
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CH Freqg 1.805200000 GHz

CH Freq: 1.805 200 000 GHz(ARFCN: 512)

Trig: RF Burst

Radio Band: DCS 1800
Burst: TCH&CCH

1

49 AM Aug 19, 20

PASS Range: -3 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

040°rms  0.40°rms
108°pk  1.08°pk
atbit 4270  atbit 42.70

Freq Error:
Max Avg
044Hz  044Hz

1/Q Offset:
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5233dBc  -52.33dBc

TO Offset:
Max
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Display»
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Time Slot 0

CH Freq: 1.842 400 000 GHz(ARFCN: 698)
Trig: RF Burst

Radio Band: DCS 1800
Burst: TCH&CCH

AM Aug 19, 2

PASS Range: -3 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

047°rms  0.47°mms
138°pk  1.38°pk
atbit 75.50  atbit 75.50

Freq Error:
Max Avg
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A

CH Freqg 1.879800000 GHz

Trig: RF Burst

CH Freq: 1.879 800 000 GHz(ARFCN: 885)

Radio Band: DCS 1800
Burst: TCH&CCH

10;

49:00 AM Aug 19, 2

PASS Range: -4 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

044°rms  0.44°mms
144°pk  144°pk
atbit 83.50  atbit 83.50

Freq Error:
Max Avg
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CH1_RF_SDR_modulation/1800/B/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 0 16
CH Freq 1.805200000 GHz CH Freg: 1.805 200 000 GHz(ARFCN: 512)  Radio Band: DCS 1800
50 Trig: RF Burst Avg:36.39% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower. -1526dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) 1980 050 -5700
) 5157 -3000 -5700
) 5585 -3300 -5700
) 7145 6000 -57.00
) 7604 6000 -5700
) -7831 -6000 -5700
-2156) -7856 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz -1161 (1211
200kHz  30kHz -3500 (-5.00;
250kHz  30kHz -3888 (-588
400kHz  30kHz -5598 |-
B600kHz  30kHz -6032 .
800kHz  30kHz -6358 (.
10MHz  30kHz -6320 (-
12MHz  30kHz -6573 {:
14MHz 30kHz -71.38 (-2964
(
(
(
(

)

) 2687 050 -5700 -454  (-504;

) -5026 -3000 -5700 -3631 (631

) 5413 3300 -5700 -4060 (-760]

) 7124 6000 -5700 -5619

) 7558 6000 -5700 -6078

) 7884 6000 -5700 -6306
-2146) -7846 6000 -5700 -6330

) -8099 6300 -5700 -6677

)

)

)

)

)

(

(

(

(

{ -8203 6300 -57.00

-8664 6300 5700 -7087 (-2912

(

(

(

(

-8612 6300 -57.00
-8670 -6300 -57.00
-8286 -6500 -57.00
-8408 6500 -57.00
-8494 8000 -57.00

16MHz  30kHz 7145
18MHz 100kHz -6746
30MHz 100kHz -6879
60MHz 100kHz -7003

-8671 6300 -5700 -7145
-8271 6500 5700 -6761
-8405 6500 -5700 -6882
-8529 8000 -5700 -6968

Switching RefPower  -632dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5416 (-2448) -6048 5000 -3600 -5560 (-2583) -6193 5000 -3600
600kHz  30kHz -5853 (-2886) -6486 -5800 -3600 -5874 (-2906) -6506 -5800 -3600
12MHz  30kHz -6402 (-3434) 7034 6600 -3600 -6374 (-3406) -7006 -6600 -3600
18MHz  30kHz 7221 (-4253) (-4221) 7821 -6600 -3600

Limit

-7853 6600 -3600 -7188

View/Display









CH1_RF_SDR_modulation/1800/M/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 0. 0 16
CH Freq 1.842400000 GHz CH Freq: 1.842 400 000 GHz(ARFCN: 698)  Radio Band: DCS 1800
50 Trig: RF Burst Avg:7139% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower. -10.72dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) 2034 050 -5700
) 4832 -3000 -5700
) 5305 -3300 -5700
) 7027 -6000 -57.00
) 7532 6000 -5700
) 7900 -6000 -5700
-1969) -7669 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 912 (-962
200kHz  30kHz -3849 (-84
250kHz  30kHz 4066 (-766;
400kHz  30kHz -5967 |-
600kHz  30kHz -6426 (.
800kHz 30kHz -6876

10MHz  30kHz -6694 (-
12MHz  30kHz -6997 |-
14MHz 30kHz -7589 (-2961

(

(

(

(

)

) 1984 050 -5700 -962 (-1012;

) 4921 -3000 -5700 -3760 (760

) 5138 -3300 -5700 -4234 (934

) -7039 -6000 -5700 -5956

) 7498 6000 -5700 -B460

) 7948 6000 -5700 -6829
-2066) -7766 -6000 -5700 -6598

) -8069 6300 -5700 -6975

)

)

)

)

)

(

(

(

(

( -8046 -6300 -57.00

-8661 6300 -5700 -7526 (-2898

(

(

(

(

-8598 6300 -57.00
-8717 6300 -57.00
-8221 6500 -57.00
-8400 6500 -57.00
-8459 8000 -57.00

16MHz  30kHz -7598
18MHz 100kHz -7165
30MHz 100kHz -7366
60MHz 100kHz -7380

-8670 6300 -5700 -7646
-8236 6500 -5700 -7149
-8438 6500 -5700 -7329
-8452 8000 5700 -7387

Switching RefPower  -6.30dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5311 (-2341) 5941 5000 -3600 -5270 (-2300) -5900 -5000 -3600
600kHz  30kHz -5835 (-2864) -6464 -5800 -3600 -5871 (-2901) -6501 -5800 -3600
12MHz 30kHz -6370 (-3400) -7000 -6600 -3600 -6266 (-3295) -6895 -6600 -36.00
18MHz  30kHz -7202 (-4231) (-4183) -7783 -6600 -3600

Limit

-7831 6600 -3600 -7154

View/Display









CH1_RF_SDR_modulation/1800/T/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X R 500 REF ALIGNAUTO |1 01,2016
CH Freq 1.879800000 GHz CH Freq: 1.879 800 000 GHz(ARFCN: 885)  Radio Band: DCS 1800
5 Trig: RF Burst Avg:30.14% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -9.00dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) -1864 050 -5700
) 4650 -3000 -5700
) 5055 -3300 -5700
) -6881 -6000 -5700
) 7260 -6000 -5700
) -6987 -6000 -5700
-1827) -7527 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 913 (963
200kHz  30kHz -3857 (-857
250kHz  30kHz -3972 (672
400kHz  30kHz 5875 |-
600kHz  30kHz -6439 (.
800kHz  30kHz -6069 (.

10MHz  30kHz -6590 (-
12MHz  30kHz -6980 (-
14MHz 30kHz -7583 (-2784

(

(

(

(

)

) -18.14 050 -5700 -963 (-10.13;

) 4758 -3000 -5700 -3750 (750

) 4873 3300 5700 4154 (-854]

) 6776 -6000 -5700 -5981

) 7340 6000 -5700 -6360

) 6969 6000 -5700 -6087
-1791) -7491 -6000 -5700 -6627

) 7880 -6300 -5700 -7019

)

)

)

)

)

(

(

(

(

{ -7920 -6300 -57.00

-8484 6300 5700 -7594 (-2794

(

(

(

(

-8494 6300 -57.00
-8596 6300 -57.00
-8124 6500 -57.00
-8305 -6500 -57.00
-8384 8000 -57.00

16MHz  30kHz -7661
18MHz 100kHz -7248
30MHz 100kHz -7383
60MHz 100kHz -7489

-8561 -6300 -5700 -7696
-8149 6500 -5700 -7223
-8283 6500 5700 -7404
-8389 8000 5700 -7483

Switching RefPower  -4.63dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5478 (-2342) 5942 5000 -3600 -5416 (-2280) -5880 -5000 -3600
600kHz  30kHz -5792 (-2656) -6256 -5800 -3600 -5785 (-2648) -6248 -5800 -3600
12MHz  30kHz -6290 (-3154) -6754 6600 -3600 -6230 (-3094) -6694 6600 -3600
18MHz  30kHz -7286 (-4149) (-39.33) 7533 6600 -3600

Limit

-7749 6600 -3600 -7069

View/Display









CH1_RF_SDR_modulation/900/B/Mod&Switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 0 16
CH Freq 935.200000 MHz CH Freq: 935.200 000 MH2(ARFCN: 1) Radio Band: P-GSM
& Trig: RF Burst Avg:9639% of20  Burst TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower  -679dBm/  30kHz VBW/RBW Ratio: 1
= - Lower - - Uppe

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) -1646 050 -6500
) 4444 3000 6500
) 4830 -3300 -6500
) 6998 -6000 -6500
) 7786 -6000 -6500
) -8011 -6000 -6500
-1376) -7876 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 915 (-965
200kHz  30kHz -3866 (-866;
250kHz  30kHz 4028 (-7.28]
400kHz  30kHz -6369 (-549
600kHz  30kHz -7097
800kHz  30kHz -7345

10MHz  30kHz 7181 (-
12MHz  30kHz -7515 ¢
14MHz 30kHz -78.96 (-2075

(

(

(

(

)

) 1595 050 -6500 -967 (-1017;

) 4545 3000 6500 -3765 (765

) 4707 -3300 -6500 -4150 (-850

) 7049 6000 -6500 -6318 (-498]

) 7777 6000 -6500 -7106

) -8024 -6000 -6500 -7331
-1360) -7860 -6000 -6500 -7197

) -8194 6300 -6500 -7566

)

)

)

)

)

(

(

(

{ -8246 6300 6500

-8575 6300 -6500 -7861 (-2040

(

(

(

(

-8540 -6300 -65.00
-76.17  -6300 -65.00
-8087 -6500 -65.00
-8217 -6500 -65.00
-8260 -8000 -6500

16MHz  30kHz -6887
18MHz 100kHz -7452
30MHz 100kHz -7550
60MHz 100kHz -7570

-7567 6300 -6500 -6938
-8132 6500 -B6500 -7408
-8229 6500 -6500 -7537
-8250 -8000 -6500 -7581

Switching RefPower  -236dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5748 (-2384) -5984 5700 -3600 -5823 (-2459) -6059 5700 -3600
600kHz  30kHz -6465 (-3101) -6701 -6700 -3600 -6487 (-3123) -6723 -6700 -3600
12MHz  30kHz 6798 (-3434) 7034 7400 -3600 -6843 (-3479) -7079 -7400 -3600
18MHz  30kHz 7311 (-3948) (-4101) -7701 -7400 -3600

Limit

-7548 7400 3600 -7464

View/Display









CH1_RF_SDR_modulation/900/M/Mod&Switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

i T REF ALIGNAUTO |1 01,2016
CH Freg: 947.600 000 MHz(ARFCN: 1) Radio Band: P-GSM
50 Trig: RF Burst Avg:30.56% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -734dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) 1640 050 -6500
) 4438 3000 -6500
) 4944 3300 -6500
) 7045 6000 -6500
) 7723 -6000 -6500
) -8075 -6000 -6500
-1319) -7819 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 861 (91
200kHz  30kHz -3808 (-80:
250kHz  30kHz 4068 (76
400kHz  30kHz 6271 (50
B600kHz  30kHz -6982 .
800kHz  30kHz -7272 ¢

10MHz 30kHz -7059 (-
12MHz  30kHz -7435 |-
14MHz 30kHz -7865 (-2099

(

(

(

(

)

) 1595 050 -6500 -906 (-956;

) 4541 3000 6500 -3704 (-7.04]

) 4801 -3300 -6500 -4210 (-910]

) 7005 -6000 -6500 -6311 (-545

) 7715 6000 -6500 -6989

) -8006 -6000 -6500 -7341
-1293) -7793 -6000 -6500 -7085

) -8169 6300 -6500 -7428

)

)

)

)

)

(

(

(

{ -8162 6300 -6500

-8599 6300 -6500 -78.96 (-2130

(

(

(

(

-8630 -6300 -6500
-8590 -6300 -65.00
-8124 6500 -65.00
-8277 -6500 -65.00
-8284 8000 -6500

16MHz  30kHz 7774
18MHz 100kHz -71.13
30MHz 100kHz -7491
60MHz 100kHz -7536

-8508 6300 -6500 -7856
-7847 6500 -6500 -7391
-8225 6500 -6500 -7543
-8269 -8000 -6500 -7550

Switching RefPower  -241dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5777 (-2418) -6018 5700 -3600 -5799 (-2440) -6040 -5700 -3600
600kHz  30kHz -6499 (-3140) -6740 -6700 -3600 -6532 (-3173) -6773 -6700 -3600
12MHz 30kHz -6645 (-3286) -6886 -7400 -3600 -6734 (-3375) -6975 -7400 -3600
18MHz 30kHz -7086 (-37.27) (-4001) -7601 -7400 -3600

Limit

-7327 7400 -3600 -7360

View/Display









CH1_RF_SDR_modulation/900/T/Mod&Switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 571 0 16
CH Freq 959.800000 MHz CH Freg: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM
50 Trig: RF Burst Avg:39.86% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -686dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
dBm  ReldB AbsdBm
-1652 050 -6500
-4445 23000 6500
-4856 -3300 -6500
-69.17  -6000 -6500

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 914 (964
200kHz  30kHz -3858 (-858]
250kHz  30kHz 4072 (772
400kHz  30kHz -6285 (471

) )
) -16.00 050 -6500 -966 (-10.16)
) 4544 3000 6500 -3759 (-759)
) 4758 -3300 -6500 -4170 (-870)
) 6971 6000 -6500 -6231 (417)
B600kHz  30kHz -6961 (-1147) -7647 -6000 -6500 -6969 (-1155) -7655 -6000 -6500
800kHz 30kHz -6600 (-786) -7286 -6000 -6500 -6579 (-765) -7265 -6000 -6500
10MHz 30kHz -7070 (-1256) -7756 -6000 -6500 -7143 (-1329) -7829 -6000 -65.00
12MHz  30kHz 7415 ) -8101 -6300 -6500 -7511 ) -8197 -6300 -6500
14MHz 30kHz -7879 ) ) -8520 -6300 -6500
) )
) )
) )
) )

E

{ -8565 6300 -6500 -7834
16MHz  30kHz -7463 (-1649 -8179 -6300 -65.00

(

(

(

(
E

-8149 6300 -6500 -7493 (1679

18MHz 100kHz -74.05 { -8135 6500 -65.00
30MHz 100kHz -7532 {
60MHz 100kHz -76.09 {

-8091 6500 -B6500 -7449
-8218 6500 -6500 -7519
-8295 8000 -6500 -7587

-8205 -6500 -65.00
-8273 -8000 -65.00

Switching RefPower  -241dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz  30kHz 5720 (-2361) -5961 -5700 -3600 -5951 (-2592) -6192 -5700 -3600
600kHz  30kHz -6489 (-3131) -6731 -6700 -3600 -6372 (-30.14) -6614 -6700 -3600
12MHz  30kHz -6777 (-3419) -7019 -7400 -3600 -6730 (-3371) -6971 -7400 -36.00
18MHz  30kHz -7431 (-4073) (-4013) 7613 -7400 -3600

Limit

-7673 7400 -3600 -7371

View/Display
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CH1_RF_SDR_switching/1800/B/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 0 16
CH Freq 1.805200000 GHz CH Freg: 1.805 200 000 GHz(ARFCN: 512)  Radio Band: DCS 1800
50 Trig: RF Burst Avg:36.39% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower. -1526dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) 1980 050 -5700
) 5157 -3000 -5700
) 5585 -3300 -5700
) 7145 6000 -57.00
) 7604 6000 -5700
) -7831 -6000 -5700
-2156) -7856 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz -1161 (1211
200kHz  30kHz -3500 (-5.00;
250kHz  30kHz -3888 (-588
400kHz  30kHz -5598 |-
B600kHz  30kHz -6032 .
800kHz  30kHz -6358 (.
10MHz  30kHz -6320 (-
12MHz  30kHz -6573 {:
14MHz 30kHz -71.38 (-2964
(
(
(
(

)

) 2687 050 -5700 -454  (-504;

) -5026 -3000 -5700 -3631 (631

) 5413 3300 -5700 -4060 (-760]

) 7124 6000 -5700 -5619

) 7558 6000 -5700 -6078

) 7884 6000 -5700 -6306
-2146) -7846 6000 -5700 -6330

) -8099 6300 -5700 -6677

)

)

)

)

)

(

(

(

(

{ -8203 6300 -57.00

-8664 6300 5700 -7087 (-2912

(

(

(

(

-8612 6300 -57.00
-8670 -6300 -57.00
-8286 -6500 -57.00
-8408 6500 -57.00
-8494 8000 -57.00

16MHz  30kHz 7145
18MHz 100kHz -6746
30MHz 100kHz -6879
60MHz 100kHz -7003

-8671 6300 -5700 -7145
-8271 6500 5700 -6761
-8405 6500 -5700 -6882
-8529 8000 -5700 -6968

Switching RefPower  -632dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5416 (-2448) -6048 5000 -3600 -5560 (-2583) -6193 5000 -3600
600kHz  30kHz -5853 (-2886) -6486 -5800 -3600 -5874 (-2906) -6506 -5800 -3600
12MHz  30kHz -6402 (-3434) 7034 6600 -3600 -6374 (-3406) -7006 -6600 -3600
18MHz  30kHz 7221 (-4253) (-4221) 7821 -6600 -3600

Limit

-7853 6600 -3600 -7188

View/Display









CH1_RF_SDR_switching/1800/M/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 0. 0 16
CH Freq 1.842400000 GHz CH Freq: 1.842 400 000 GHz(ARFCN: 698)  Radio Band: DCS 1800
50 Trig: RF Burst Avg:7139% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower. -10.72dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) 2034 050 -5700
) 4832 -3000 -5700
) 5305 -3300 -5700
) 7027 -6000 -57.00
) 7532 6000 -5700
) 7900 -6000 -5700
-1969) -7669 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 912 (-962
200kHz  30kHz -3849 (-84
250kHz  30kHz 4066 (-766;
400kHz  30kHz -5967 |-
600kHz  30kHz -6426 (.
800kHz 30kHz -6876

10MHz  30kHz -6694 (-
12MHz  30kHz -6997 |-
14MHz 30kHz -7589 (-2961

(

(

(

(

)

) 1984 050 -5700 -962 (-1012;

) 4921 -3000 -5700 -3760 (760

) 5138 -3300 -5700 -4234 (934

) -7039 -6000 -5700 -5956

) 7498 6000 -5700 -B460

) 7948 6000 -5700 -6829
-2066) -7766 -6000 -5700 -6598

) -8069 6300 -5700 -6975

)

)

)

)

)

(

(

(

(

( -8046 -6300 -57.00

-8661 6300 -5700 -7526 (-2898

(

(

(

(

-8598 6300 -57.00
-8717 6300 -57.00
-8221 6500 -57.00
-8400 6500 -57.00
-8459 8000 -57.00

16MHz  30kHz -7598
18MHz 100kHz -7165
30MHz 100kHz -7366
60MHz 100kHz -7380

-8670 6300 -5700 -7646
-8236 6500 -5700 -7149
-8438 6500 -5700 -7329
-8452 8000 5700 -7387

Switching RefPower  -6.30dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5311 (-2341) 5941 5000 -3600 -5270 (-2300) -5900 -5000 -3600
600kHz  30kHz -5835 (-2864) -6464 -5800 -3600 -5871 (-2901) -6501 -5800 -3600
12MHz 30kHz -6370 (-3400) -7000 -6600 -3600 -6266 (-3295) -6895 -6600 -36.00
18MHz  30kHz -7202 (-4231) (-4183) -7783 -6600 -3600

Limit

-7831 6600 -3600 -7154

View/Display









CH1_RF_SDR_switching/1800/T/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X R 500 REF ALIGNAUTO |1 01,2016
CH Freq 1.879800000 GHz CH Freq: 1.879 800 000 GHz(ARFCN: 885)  Radio Band: DCS 1800
5 Trig: RF Burst Avg:30.14% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -9.00dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) -1864 050 -5700
) 4650 -3000 -5700
) 5055 -3300 -5700
) -6881 -6000 -5700
) 7260 -6000 -5700
) -6987 -6000 -5700
-1827) -7527 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 913 (963
200kHz  30kHz -3857 (-857
250kHz  30kHz -3972 (672
400kHz  30kHz 5875 |-
600kHz  30kHz -6439 (.
800kHz  30kHz -6069 (.

10MHz  30kHz -6590 (-
12MHz  30kHz -6980 (-
14MHz 30kHz -7583 (-2784

(

(

(

(

)

) -18.14 050 -5700 -963 (-10.13;

) 4758 -3000 -5700 -3750 (750

) 4873 3300 5700 4154 (-854]

) 6776 -6000 -5700 -5981

) 7340 6000 -5700 -6360

) 6969 6000 -5700 -6087
-1791) -7491 -6000 -5700 -6627

) 7880 -6300 -5700 -7019

)

)

)

)

)

(

(

(

(

{ -7920 -6300 -57.00

-8484 6300 5700 -7594 (-2794

(

(

(

(

-8494 6300 -57.00
-8596 6300 -57.00
-8124 6500 -57.00
-8305 -6500 -57.00
-8384 8000 -57.00

16MHz  30kHz -7661
18MHz 100kHz -7248
30MHz 100kHz -7383
60MHz 100kHz -7489

-8561 -6300 -5700 -7696
-8149 6500 -5700 -7223
-8283 6500 5700 -7404
-8389 8000 5700 -7483

Switching RefPower  -4.63dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5478 (-2342) 5942 5000 -3600 -5416 (-2280) -5880 -5000 -3600
600kHz  30kHz -5792 (-2656) -6256 -5800 -3600 -5785 (-2648) -6248 -5800 -3600
12MHz  30kHz -6290 (-3154) -6754 6600 -3600 -6230 (-3094) -6694 6600 -3600
18MHz  30kHz -7286 (-4149) (-39.33) 7533 6600 -3600

Limit

-7749 6600 -3600 -7069

View/Display









CH1_RF_SDR_switching/900/B/Mod&Switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 0 16
CH Freq 935.200000 MHz CH Freq: 935.200 000 MH2(ARFCN: 1) Radio Band: P-GSM
& Trig: RF Burst Avg:9639% of20  Burst TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower  -679dBm/  30kHz VBW/RBW Ratio: 1
= - Lower - - Uppe

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) -1646 050 -6500
) 4444 3000 6500
) 4830 -3300 -6500
) 6998 -6000 -6500
) 7786 -6000 -6500
) -8011 -6000 -6500
-1376) -7876 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 915 (-965
200kHz  30kHz -3866 (-866;
250kHz  30kHz 4028 (-7.28]
400kHz  30kHz -6369 (-549
600kHz  30kHz -7097
800kHz  30kHz -7345

10MHz  30kHz 7181 (-
12MHz  30kHz -7515 ¢
14MHz 30kHz -78.96 (-2075

(

(

(

(

)

) 1595 050 -6500 -967 (-1017;

) 4545 3000 6500 -3765 (765

) 4707 -3300 -6500 -4150 (-850

) 7049 6000 -6500 -6318 (-498]

) 7777 6000 -6500 -7106

) -8024 -6000 -6500 -7331
-1360) -7860 -6000 -6500 -7197

) -8194 6300 -6500 -7566

)

)

)

)

)

(

(

(

{ -8246 6300 6500

-8575 6300 -6500 -7861 (-2040

(

(

(

(

-8540 -6300 -65.00
-76.17  -6300 -65.00
-8087 -6500 -65.00
-8217 -6500 -65.00
-8260 -8000 -6500

16MHz  30kHz -6887
18MHz 100kHz -7452
30MHz 100kHz -7550
60MHz 100kHz -7570

-7567 6300 -6500 -6938
-8132 6500 -B6500 -7408
-8229 6500 -6500 -7537
-8250 -8000 -6500 -7581

Switching RefPower  -236dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5748 (-2384) -5984 5700 -3600 -5823 (-2459) -6059 5700 -3600
600kHz  30kHz -6465 (-3101) -6701 -6700 -3600 -6487 (-3123) -6723 -6700 -3600
12MHz  30kHz 6798 (-3434) 7034 7400 -3600 -6843 (-3479) -7079 -7400 -3600
18MHz  30kHz 7311 (-3948) (-4101) -7701 -7400 -3600

Limit

-7548 7400 3600 -7464

View/Display









CH1_RF_SDR_switching/900/M/Mod&Switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

i T REF ALIGNAUTO |1 01,2016
CH Freg: 947.600 000 MHz(ARFCN: 1) Radio Band: P-GSM
50 Trig: RF Burst Avg:30.56% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -734dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) 1640 050 -6500
) 4438 3000 -6500
) 4944 3300 -6500
) 7045 6000 -6500
) 7723 -6000 -6500
) -8075 -6000 -6500
-1319) -7819 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 861 (91
200kHz  30kHz -3808 (-80:
250kHz  30kHz 4068 (76
400kHz  30kHz 6271 (50
B600kHz  30kHz -6982 .
800kHz  30kHz -7272 ¢

10MHz 30kHz -7059 (-
12MHz  30kHz -7435 |-
14MHz 30kHz -7865 (-2099

(

(

(

(

)

) 1595 050 -6500 -906 (-956;

) 4541 3000 6500 -3704 (-7.04]

) 4801 -3300 -6500 -4210 (-910]

) 7005 -6000 -6500 -6311 (-545

) 7715 6000 -6500 -6989

) -8006 -6000 -6500 -7341
-1293) -7793 -6000 -6500 -7085

) -8169 6300 -6500 -7428

)

)

)

)

)

(

(

(

{ -8162 6300 -6500

-8599 6300 -6500 -78.96 (-2130

(

(

(

(

-8630 -6300 -6500
-8590 -6300 -65.00
-8124 6500 -65.00
-8277 -6500 -65.00
-8284 8000 -6500

16MHz  30kHz 7774
18MHz 100kHz -71.13
30MHz 100kHz -7491
60MHz 100kHz -7536

-8508 6300 -6500 -7856
-7847 6500 -6500 -7391
-8225 6500 -6500 -7543
-8269 -8000 -6500 -7550

Switching RefPower  -241dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5777 (-2418) -6018 5700 -3600 -5799 (-2440) -6040 -5700 -3600
600kHz  30kHz -6499 (-3140) -6740 -6700 -3600 -6532 (-3173) -6773 -6700 -3600
12MHz 30kHz -6645 (-3286) -6886 -7400 -3600 -6734 (-3375) -6975 -7400 -3600
18MHz 30kHz -7086 (-37.27) (-4001) -7601 -7400 -3600

Limit

-7327 7400 -3600 -7360

View/Display









CH1_RF_SDR_switching/900/T/Mod&Switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 571 0 16
CH Freq 959.800000 MHz CH Freg: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM
50 Trig: RF Burst Avg:39.86% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -686dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
dBm  ReldB AbsdBm
-1652 050 -6500
-4445 23000 6500
-4856 -3300 -6500
-69.17  -6000 -6500

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 914 (964
200kHz  30kHz -3858 (-858]
250kHz  30kHz 4072 (772
400kHz  30kHz -6285 (471

) )
) -16.00 050 -6500 -966 (-10.16)
) 4544 3000 6500 -3759 (-759)
) 4758 -3300 -6500 -4170 (-870)
) 6971 6000 -6500 -6231 (417)
B600kHz  30kHz -6961 (-1147) -7647 -6000 -6500 -6969 (-1155) -7655 -6000 -6500
800kHz 30kHz -6600 (-786) -7286 -6000 -6500 -6579 (-765) -7265 -6000 -6500
10MHz 30kHz -7070 (-1256) -7756 -6000 -6500 -7143 (-1329) -7829 -6000 -65.00
12MHz  30kHz 7415 ) -8101 -6300 -6500 -7511 ) -8197 -6300 -6500
14MHz 30kHz -7879 ) ) -8520 -6300 -6500
) )
) )
) )
) )

E

{ -8565 6300 -6500 -7834
16MHz  30kHz -7463 (-1649 -8179 -6300 -65.00

(

(

(

(
E

-8149 6300 -6500 -7493 (1679

18MHz 100kHz -74.05 { -8135 6500 -65.00
30MHz 100kHz -7532 {
60MHz 100kHz -76.09 {

-8091 6500 -B6500 -7449
-8218 6500 -6500 -7519
-8295 8000 -6500 -7587

-8205 -6500 -65.00
-8273 -8000 -65.00

Switching RefPower  -241dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz  30kHz 5720 (-2361) -5961 -5700 -3600 -5951 (-2592) -6192 -5700 -3600
600kHz  30kHz -6489 (-3131) -6731 -6700 -3600 -6372 (-30.14) -6614 -6700 -3600
12MHz  30kHz -6777 (-3419) -7019 -7400 -3600 -6730 (-3371) -6971 -7400 -36.00
18MHz  30kHz -7431 (-4073) (-4013) 7613 -7400 -3600

Limit

-7673 7400 -3600 -7371

View/Display
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CH1_LO_Leakage/1800/arfcn512_b_1800_chain1_0007.png

Agilent GSM/EDGE - Monitor Spectrum,

ALIGNAUTO

R AC X
CH Freq 1.805200000 GHz CH Freq: 1.805 200 000 GHz(ARFCN: 512)  Radio Band: DCS 1800
o Trig: Free Run Burst: TCH&CCH

BIS  IFGain:Low —_Atten: 10 dB (Elec 0)

Freq/ Channel

10 dBidiv Ref -9 dBm

Log

Center Freq

-19 1.805200000 GH

29

BMTFi
39 i

49

Carrier Setup
[SC: 1 carr(s)]

59

Time Slof
0
on foli

59

79

Burst Type
Normal
(TCH & CCH)

Center 1.8052 GHz Span 2 MHz
Res BW 18 kHz VBW 18 kHz Sweep 7.467 ms |









CH1_LO_Leakage/1800/arfcn698_m_1800_chain1_0006.png

Agilent GSM/EDGE - Monitor Spectrum,

i AC X ALIGNAUTO
CH Freq 1.842400000 GHz CH Freq: 1,842 400 000 GHz(ARFCN: 638)  Radio Band: DCS 1500 [MULLUASHELLC]
B8 Trig: Free Run Burst: TCH&CCH
BTS IFGain:Low Atten: 10 dB (Elec 0) ARFCI
699

10 dBidiv Ref -9 dBm

Log

Center Freq

-19 1.842400000 GH

29

BMTFi
39 i

49

Carrier Setup
[SC: 1 carr(s)]

59

Time Slof
0
on foli

59

79

Burst Type
Normal
(TCH & CCH)

Center 1.8424 GHz
Res BW 18 kHz

VBW 18 kHz








CH1_LO_Leakage/1800/arfcn885_t_1800_chain1_0005.png

Agilent GSM/EDGE - Monitor Spectrum,

I EXT] ALIGN AUTO 16
ARFCN 885 1,879 800 000 GHz(ARFCN: 885)  Radio Band: DCS 1800
G0 Trig: Free Run Burst: TCH&CCH
IFGain:Low Atten: 10 dB (Elec 0)

10dBidiv  Ref -9 dBm
Log

19

29

39

49

59

59

79

Center 1.8798 GHz Span 2 MHz
Res BW 18 kHz VBW 18 kHz Sweep 7.467 ms

in2_0004.png>

Peak Search








CH1_LO_Leakage/900/arfcn1_b_900_chain1_0008.png

Agilent GSM/EDGE - Monitor Spectrum

R E c
CH Freq 935.200000 MHz
BTS

10dBidiv  Ref -20 dBm
Log

IFGain:Low

X ALIGNAUTO
CH Freq: 935.200 000 MH2z(ARFCN: 1)

o Trig: Free Run

" Atten: 10 dB (Elec 0)

10:4
Radio Band:
Burst: TCH&CCH

a0

Center 935.2 MHz
Res BW 9.1 kHz

VBW 9.1 kHz

Span 1 MHz
Sweep 14.6 ms

Freq/ Channel

Burst Type
Normal»
(TCH & CCH)

TSC (Std)
0

toDet Man









CH1_LO_Leakage/900/arfcn124_t_900_chain1_0010.png

Agilent GSM/EDGE - Monitor Spectrum
RF 5 C

ARFCN 124

BTS

1048y Ref -10 dBm
Log

X ALIGNAUTO
CH Freq: 959.800 000 MHz(ARFCN: 124)
Go) Trig: Free Run
IFGain:Low Atten: 10 dB (Elec 0)

Radio Band:
Burst: TCH&CCH

20

a0

-0

50

50

70

a0

Center 959.8 MHz
Res BW 9.1 kHz

VBW 9.1 kHz

Span 1 MHz
Sweep 14.6 ms

Peak Search









CH1_LO_Leakage/900/arfcn63_m_900_chain1_0009.png

Agilent GSM/EDGE - Monitor Spectrum
500 AC

R c
CH Freq 947.600000 MHz
BTS

10dBidiv  Ref -20 dBm
Log

a0

0
IFGain:Low

CH Freq: 947.600 000 MHZ(ARFCN: 63)

) Trig: Free Run
Atten: 10 dB (Elec 0)

10:50:47.

Radio Band: P-GSM _

Burst: TCH&CCH

Center 947.6 MHz
Res BW 9.1 kHz

VBW 9.1 kHz

Freq/ Channel

BMT Freq»>

Carrier Seiup'
[SC: 1 carr(s)]

Burst Type
Normal»
(TCH & CCH)








image34.emf
CH2_RF_SDR_EVM.zip


CH2_RF_SDR_EVM.zip


CH2_RF_SDR_EVM/BAND 900/B/EVM_B_1.png

A

CH Freq 935.200000 MHz

CH Freq: 935.200 000 MHz(ARFCN: 1)
Trig: RF Burst
Range: -2 dBm

Radio Band: P-GSM
Burst: TCH&CCH

Syne: RF Amptd

PASS
Phase Error:
Max Avg

041°mms  0.41°mms
101°pk  1.01°pk
atbit 139.40 atbit 139.40

Freq Error:
Max Avg
031Hz  031Hz
1/Q Offset:
Max Avg
$875dBc  -58.75dBc
TO Offset:
Max Avg
—s —s

O Measured Polar Vector

1@ Measured Polar Vector

ki

&

a0

Align Now, Al requi

Display»

a Measured>
Polar Graph

a Error’ |
(Quad View)

Data Bits









CH2_RF_SDR_EVM/BAND 900/M/EVM_M_1.png

TIKeysight M9OXA GSM/EDGE - GMSK Phase & Frequency  M9391A.

=181]

H Freq 946000 Z E A . ?".‘ 'T';.\?g:;"'foo DODMH=(ARECNIE3) Sadi:q&r‘:‘;‘z&sm = = ViewlDisplay
ars > Range: 2d8m Syne: RF Amptd m
Phase Error Phase Error wiFreq
\YRef 0° YRef 0°
E E llQMeasured
1.5} 1.5} Polar Graph
, , I
0s »ﬂ\ P \\ - | ¢ 1 i f osfi J\\ A‘ | | ’ | y | J”\ A | . VQError,
N /UT LR A VDA 7ﬁvﬂl\\ LR T Iy WY AU R YT )
,@LLWV T S T | i —
) ury ) I i vy 1 DataBits
05 bit 1475
e 1046 max Avg

10y

0.39 °rms 0.39 °rms
0.93 ° pk 0.93 ° pk
atbit 7.50 atbit 7.50

Phase Error:

o

<10)

20 Freq Error: -1.91 Hz -1.91 Hz

-anf

I/Q Offset: -57.09 dBc -57.09 dBc

-aof

TO Offset:

-3 -3

. f i

7o)

a0}

el

01700 ms 730.0000 ps

Align Now, Al required








CH2_RF_SDR_EVM/BAND 900/T/EVM_T_1.png

A

CH Freq 959.800000 MHz

CH Freq: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM
Trig: RF Burst

Burst: TCH&CCH

PASS Range: -2 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

040°rms  0.40°rms
096°pk  0.96°pk
atbit 129.50 atbit 129.50

Freq Error:
Max Avg
0.31Hz 0.31Hz
1/Q Offset:
Max Avg
$623dBc  -56.23dBc
TO Offset:
Max Avg
—s —s

Display»

1@ Measured Polar Vector

ki

a Measured>
Polar Graph

a Error’ |
(Quad View)

Data Bits

&

a0

Align Now, Al requi








CH2_RF_SDR_EVM/BAND_1800/B/EVM_B_1.png

A

CH Freqg 1.805200000 GHz

CH Freq: 1.805 200 000 GHz(ARFCN: 512) Radio Band: DCS 1800

Trig: RF Burst

09:45:05 AM Aug 19, 2

Burst: TCH&CCH

PASS Range: -3 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

040°rms  0.40°rms
097°pk  0.97°pk
atbit 31.40  atbit 31.40

Freq Error:
Max Avg
0.01Hz 0.01Hz
1/Q Offset:
Max Avg
$722dBc  57.22dBc
TO Offset:
Max Avg
—s —s

Display»

1@ Measured Polar Vector

ki

a Measured>
Polar Graph

a Error’ |
(Quad View)

Data Bits

&

a0

Align Now, Al requi








CH2_RF_SDR_EVM/BAND_1800/M/EVM_M_1.png

A

CH Freq 1.842400000 GHz

CH Freq: 1.842 400 000 GHz(ARFCN: 698) Radio Band: DCS 1800

Trig: RF Burst

09:51:43 AM Aug 19, 2

Burst: TCH&CCH

PASS Range: -3 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

044°rms  0.44°mms
147°pk  147°pk
atbit 47.50  atbit 47.50

Freq Error:
Max Avg
035Hz  035Hz
1/Q Offset:
Max Avg
$824dBc 5824 dBc
TO Offset:
Max Avg
—s —s

Display»

1@ Measured Polar Vector

ki

a Measured>
Polar Graph

a Error’ |
(Quad View)

Data Bits

&

a0

Align Now, Al requi








CH2_RF_SDR_EVM/BAND_1800/T/EVM_T_1.png

A

CH Freqg 1.879800000 GHz

Trig: RF Burst

CH Freq: 1.879 800 000 GHz(ARFCN: 885) Radio Band: DCS 1800

09:57:19 AM Aug 19, 2

Burst: TCH&CCH

PASS Range: -4 dBm Sync: RF Amptd
O Measured Polar Vecior

Phase Error:

Max Avg

047°rms  0.47°mms
124°pk  124°pk
atbit 38.50  atbit 38.50

Freq Error:
Max Avg
090Hz  -090Hz
1/Q Offset:
Max Avg
$7.35dBc  57.35dBc
TO Offset:
Max Avg
—s —s

Display»

1@ Measured Polar Vector

ki

a Measured>
Polar Graph

a Error’ |
(Quad View)

Data Bits

&

a0

Align Now, Al requi
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CH2_RF_SDR_modulation/1800/B/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF- Spectrum,

R E0G A E ALIGNAUTO |1 01,2016
CH Freq 1.805200000 GHz CH Freq: 1.805 200 000 GHz(ARFCN: 512)  Radio Band: DCS 1800 [WULLEERLIT)
B Trig: RF Burst Avg:8222% of 20 Burst: TCH&CCH
BTS  IFGainiow ©_Atten: 10 dB (Elec0) Sync: RF Amptd Avg/Hold Num
Modulation & Switching Offset FreqList ~ Standard P on
Modulation RefPower  -7.22dBm/ 30kHz VBWIRBW Ratio: 1
Meas Type»
E - Lower - - Upper Mod & Switch

- Lirnit - Lirnit

OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm

100kHz 30Kz 890 (940) -1611 050 -6500 -G19 (969) -1641 050 -6500

200kHz  30kHz -38.17 (-8.17) -4538 -3000 6500 -3732 (732) -4453 -3000 -65.00

250kHz  30kHz 4032 (732) -4754 -3300 6500 -4128 (828) 4850 -3300 -65.00

400kHz  30kHz -6230 (460) -6960 -6000 -6500 -6270 (491) -6991 -6000 -6500

600KkHz 30KHz -69.30 (-1152) -7652 -6000 -6500 -6879 (-1101) -7601 -60.00 -6500

800KkHz 30KHz -6602 (-824) -7324 -6000 -6500 -66.13 (835) -73.35 -60.00 -6500 BEWETRER
10MHz  30kHz 7106 (-1328) -7828 -6000 -6500 -70.08 (1230) -77.30 -60.00 -65.00 i
12MHz  30KkHz 7370 (1592) -8092 -6300 -6500 -73.86 (-1608) -8108 6300 -6500 Carrier>
14MHz 30kHz -7866 (-2088) -8588 -6300 -6500 -7842 (-2063) -8563 -6300 -65.00 ax Power Carrier
16MHz 30kHz 7386 (-1608) -8108 -6300 -6500 -7370 (1592) -80.92 -6300 -65.00
18MHz 100kHz 7320 (-1542) -8042 -6500 -6500 -7400 (1622) -8122 -6500 -65.00 BEEN
30MHz 100kHz -7506 (-1728) -8228 6500 -6500 -7488 (-1700) -8209 6500 -6500 EAsMETIO
60MHz 100kHz -75.91 (-1813) -8313 -8000 -6500 -7538 (-1760) -8260 -80.00 -6500 Multi Offseth

[Standard]

Switching Ref Power. -245dBm/ 300 kHz VBW/RBW Ratio: 3 Non-Contiguous|

- Lower - - Uppe Meas Region
= Inner Outer|

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5829 (-2474) 6074 5700 -3600 -5852 (-24897) -6097 -5700 -3600
600kHz  30kHz -6357 (-3002) -6602 -6700 -3600 -6241 (-2887) -6487 -6700 -3600
12MHz  30kHz -6784 (-3429) -7029 -7400 -3600 -6674 (-3319) -6919 -7400 -36.00
18MHz  30kHz -7334 (-3979) (-4051) -7651 -7400 -3600

Limit

<7579 -7400 -3600 -7405









CH2_RF_SDR_modulation/1800/M/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 12:44:C 0 16
CH Freq 1.842400000 GHz CH Freq: 1.842 400 000 GHz(ARFCN: 698)  Radio Band: DCS 1800
& Trig: RF Burst Avg:77.78% of20  Burst TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower -1138dBm/  30kHz VBW/RBW Ratio: 1
= - Lower - - Uppe

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) 2073 050 -5700
) 4881 -3000 -5700
) 5279 -3300 -5700
) 7146 6000 -57.00
) 7604 6000 -5700
) -7980 -6000 -5700
-19.88) -7688 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 881 (-931
200kHz  30kHz -3803 (-803;
250kHz  30kHz 4011 (711
400kHz  30kHz -5963 (-
600kHz  30kHz -6437 (.
800kHz 30kHz -6837 (.

10MHz  30kHz -6608 (-
12MHz  30kHz -6999 (-
14MHz 30kHz -7529 (-2967

(

(

(

(

)

) -2018 050 -5700 -935 (-985;

) 4941 3000 5700 -3743 (743

) 5149 3300 -5700 4141 (841

) -7100 -6000 -5700 -6008

) 7575 6000 5700 -6466

) 7975 6000 5700 -6842
-2046) -7746 6000 -5700 -6551

) -8137 6300 -5700 -6962

)

)

)

)

)

(

(

(

(

{ -8100 -6300 -57.00

-8667 6300 5700 -7516 (-2954

(

(

(

(

-8654 6300 -57.00
-8773 6300 -57.00
-8265 6500 -57.00
-8437 6500 -57.00
-8485 8000 -57.00

16MHz  30kHz -7564
18MHz 100kHz -7120
30MHz 100kHz -7328
60MHz 100kHz -7367

-8701 -6300 -5700 -7635
-8258 6500 -5700 -7127
-8465 6500 -5700 -7299
-8505 8000 -5700 -7347

Switching RefPower  -672dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim{dB) dBm ReldB AbsdBm
400kHz  30kHz -5343 (-2415) -6015 5000 -3600 -5564 (-2636) -6236 -5000 -3600
600kHz  30kHz -5954 (-3026) -6626 -5800 -3600 -5752 (-2824) -6424 -5800 -3600
12MHz  30kHz -6355 (-3427) -7027 6600 -3600 -6283 (-3354) -6954 -6600 -3600
18MHz  30kHz 7172 (-4243) (-41.16) -7716 -6600 -3600

Limit

-7843 6600 -3600 -7045

View/Display









CH2_RF_SDR_modulation/1800/T/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 12:45:44 0 16
CH Freq 1.879800000 GHz CH Freg: 1.879 800 000 GHz(ARFCN: 885)  Radio Band: DCS 1800
5 Trig: RF Burst Avg:60.56% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -941dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) 1883 050 -5700
) 4685 -3000 -5700
) 5106 -3300 -5700
) 6996 -6000 -5700
) 7367 -6000 -5700
) 7023 6000 -5700
-1887) -7587 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz  -888 (-938
200kHz  30kHz -3826 (-826;
250kHz  30kHz 4017 (-7A7;
400kHz  30kHz -5974 |-
600kHz  30kHz -6460 (.
800kHz  30kHz -6122

10MHz  30kHz -6579 (-
12MHz  30kHz -6979 (-
14MHz  30kHz -7542 (-2782

(

(

(

(

)

) 1829 050 -5700 -942  (-992;

) 4767 3000 5700 -3744 (744

) 4957 3300 -5700 4185 (-865

) 6914 6000 -5700 -6056

) 7401 6000 -5700 -6427

) 7062 6000 -5700 -6083
-1820) -7520 -6000 -5700 -6646

) 7920 6300 -5700 -7033

)

)

)

)

)

(

(

(

(

( <7974 -6300 -57.00

-8482 6300 5700 -7632 (-2873

(

(

(

(

-8573 6300 -57.00
-8563 6300 -57.00
-8128 6500 -57.00
-8309 -6500 -57.00
-8350 -8000 -57.00

16MHz  30kHz -7659
18MHz 100kHz 7180
30MHz 100kHz -7346
60MHz 100kHz -7437

-8599 6300 -5700 -7622
-8121 6500 -5700 -7188
-8286 -6500 -57.00 -7369
-8377 8000 5700 -7410

Switching RefPower  -4.84dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5444 (-2328) -5928 5000 -3600 -5480 (-2364) -5964 5000 -3600
B600kHz  30kHz -5944 (-2828) -6428 -5800 -3600 -5961 (-2845) -6445 -5800 -3600
12MHz  30kHz -6337 (-3221) -6821 -6600 -3600 -6263 (-3147) -6747 -6600 -3600
18MHz  30kHz -7139 (-4023) (-4073) 7673 -6600 -3600

Limit

-7623 6600 -3600 -7188

View/Display









CH2_RF_SDR_modulation/900/B/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X R 500 REF ALIGNAUTO [ 12:37:16 01,2016
CH Freq 935.200000 MHz CH Freg: 935.200 000 MHz(ARFCN: 1) Radio Band: P-GSM
50 Trig: RF Burst Avg:40.97 % of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -830dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) 1632 050 -6500
) 4583 -3000 -6500
) 5004 -3300 -6500
) 7038 -6000 -6500
) 7716 6000 -6500
) -8028 -6000 -6500
-1254) -7754 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz -10.11 (-1061
200kHz  30kHz -3779 (-779;
250kHz  30kHz 4037 (-737;
400kHz  30kHz 6145 (475

600kHz  30kHz -6926 (.

800kHz  30kHz -7204

10MHz  30kHz -6968 |-

12MHz  30kHz -73.06 (-
14MHz 30kHz -7752 (-2082

(

(

(

(

)

) 1841 050 -6500 -802 (-85

) 4610 -3000 -6500 -3752 (75

) 4867 3300 6500 4174 (-874]

) 6975 -6000 -6500 -6207 (538

) 7756 -6000 -6500 -6886

) -8034 6000 -6500 -7197
-1298) -7798 -6000 -6500 -6923

) -8136 -6300 -6500 -7315

)

)

)

)

)

(

(

(

{ -8146 6300 -6500

-8582 6300 -6500 -7753 (-2084

(

(

(

(

-8584 6300 -6500
-7696 -6300 -65.00
-8101 -6500 -65.00
-8225 6500 -65.00
-8256 -8000 -65.00

16MHz  30kHz -6925
18MHz 100kHz -73.00
30MHz 100kHz -7390
60MHz 100kHz -7441

-7755 6300 -6500 -6866
-8130 -6500 -6500 -7270
-8221 6500 -6500 -73.94
-8271 -8000 -B500 -7426

Switching RefPower  -238dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5824 (-2462) -6062 5700 -3600 -5904 (-2543) -6143 5700 -3600
600kHz  30kHz -6435 (-3073) -6673 -6700 -3600 -6437 (-3075) -6675 -6700 -3600
12MHz 30kHz -6815 (-3453) -7053 -7400 -3600 -6714 (-3352) -6952 -7400 -36.00
18MHz  30kHz -7446 (-4085) (-4104) 7704 -7400 -3600

Limit

-7685 7400 -3600 -7466

View/Display









CH2_RF_SDR_modulation/900/M/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 46| 0 16
CH Freq 947.600000 MHz CH Freg: 947.600 000 MH2(ARFCN: 63) Radio Band: P-GSM
50 Trig: RF Burst Avg:9347 % of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -855dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) -1632 050 -6500
) 4580 -3000 -6500
) 5017 -3300 -6500
) 7006 -6000 -6500
) 7701 -6000 -6500
) -8016 -6000 -6500
-1279) -7779 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz  -9.87 (-1037
200kHz  30kHz -37.37 (-737,
250kHz  30kHz 4031 (731
400kHz  30kHz -6178 (-533
600kHz  30kHz -6907 .
800kHz  30kHz -7155 ¢

10MHz  30kHz -6945 (-
12MHz  30kHz 7271 ¢
14MHz 30kHz -77.81 (-2136

(

(

(

(

)

) 1842 050 -6500 -777 (-827;

) 4582 3000 6500 -3724 (724

) 4887 -3300 -6500 4162 (-862]

) 7033 6000 -6500 -6151 (-508

) 7763 6000 -6500 -6846

) -8010 -6000 -6500 -7161
-1301) -7801 -6000 -6500 -6924

) -8126 -6300 -6500 -7272

)

)

)

)

)

(

(

(

{ -8127 6300 -6500

-8636 6300 -6500 -77.34 (-2089

(

(

(

(

-8589 6300 -6500
-8651 -6300 -65.00
-8123 6500 -65.00
-8249 6500 -6500
-8295 -8000 -65.00

16MHz  30kHz 7743
18MHz 100kHz -7274
30MHz 100kHz -7389
60MHz 100kHz -7396

-8599 6300 -6500 -7795
-8129 6500 -6500 -7267
-8244 6500 -6500 -7394
-8252 -8000 -B500 -7440

Switching RefPower  -242dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5622 (-2264) -5864 5700 -3600 -5885 (-2527) -6127 -5700 -3600
600kHz  30kHz -6443 (-3086) -6686 -6700 -3600 -6476 (-31.18) -6718 -6700 -3600
12MHz  30kHz -6800 (-3442) -7042 7400 -3600 -6592 (-3234) -6834 7400 -3600
18MHz 30kHz -7396 (-4038) (-41.17) 7717 7400 -3600

Limit

-7638 7400 -3600 -7475

View/Display









CH2_RF_SDR_modulation/900/T/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 12:40; 0 16
CH Freq 959.800000 MHz CH Freg: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM
50 Trig: RF Burst Avg:9125% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -691dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
dBm  ReldB AbsdBm
-16.55 050 -6500
-4450  -3000 6500
-4863 -3300 -6500
-7074 6000 -65.00

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 913 (98
200kHz  30kHz -3858 (-85
250kHz  30kHz 4068 (768
400kHz  30kHz -6374 (-566

) )
) -16.04 050 -6500 -964 (-10.14)
) 4549 3000 6500 -3759 (-759)
) 4759 3300 6500 4172 (-872)
) 7066 6000 -6500 -6383 (574)
600kHz  30kHz -7002 (-1193) -7693 -6000 -6500 -6970 (-1161) -7661 -6000 -6500
800kHz 30kHz -6655 (-846) -7346 -6000 -6500 -6653 (-844) -7344 -6000 -6500
10MHz 30kHz -7054 (-1245) -7745 -6000 -6500 -7062 (-1253) -7753 -6000 -6500
12MHz  30kHz -73.99 ) -80890 -6300 -6500 -7420 ) -8111 -6300 -6500
14MHz 30kHz -7826 ) ) -8583 -6300 -6500
) )
) )
) )
) )

E

{ -8517 6300 -6500 -7892
16MHz  30kHz -74.08 (-1599 -8060 -6300 -65.00

(

(

(

(
E

-8099 6300 -6500 -7369 (-1560

18MHz 100kHz -73.92 { -8082 6500 -65.00
30MHz 100kHz -7540 {
60MHz 100kHz -7585 {

-8084 6500 -6500 -7390
-8231 6500 -6500 -75.06
-8276 -8000 -6500 -7530

-8197 6500 -65.00
-8222 -8000 -65.00

Switching RefPower  -246dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz  30kHz 5755 (-2401) -6001 -5700 -3600 -5891 (-2537) -6137 -5700 -3600
600kHz  30kHz -6427 (-3072) -6672 -6700 -3600 -6380 (-3026) -6626 -6700 -3600
12MHz  30kHz -6831 (-3477) -7077 -7400 -3600 -6622 (-3267) -6867 -7400 -36.00
18MHz  30kHz -7424 (-4070) (-4068) -7668 -7400 -3600

Limit

-7670 -7400 -3600 -7422

View/Display
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CH2_RF_SDR_switching/1800/B/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF- Spectrum,

R E0G A E ALIGNAUTO |1 01,2016
CH Freq 1.805200000 GHz CH Freq: 1.805 200 000 GHz(ARFCN: 512)  Radio Band: DCS 1800 [WULLEERLIT)
B Trig: RF Burst Avg:8222% of 20 Burst: TCH&CCH
BTS  IFGainiow ©_Atten: 10 dB (Elec0) Sync: RF Amptd Avg/Hold Num
Modulation & Switching Offset FreqList ~ Standard P on
Modulation RefPower  -7.22dBm/ 30kHz VBWIRBW Ratio: 1
Meas Type»
E - Lower - - Upper Mod & Switch

- Lirnit - Lirnit

OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm

100kHz 30Kz 890 (940) -1611 050 -6500 -G19 (969) -1641 050 -6500

200kHz  30kHz -38.17 (-8.17) -4538 -3000 6500 -3732 (732) -4453 -3000 -65.00

250kHz  30kHz 4032 (732) -4754 -3300 6500 -4128 (828) 4850 -3300 -65.00

400kHz  30kHz -6230 (460) -6960 -6000 -6500 -6270 (491) -6991 -6000 -6500

600KkHz 30KHz -69.30 (-1152) -7652 -6000 -6500 -6879 (-1101) -7601 -60.00 -6500

800KkHz 30KHz -6602 (-824) -7324 -6000 -6500 -66.13 (835) -73.35 -60.00 -6500 BEWETRER
10MHz  30kHz 7106 (-1328) -7828 -6000 -6500 -70.08 (1230) -77.30 -60.00 -65.00 i
12MHz  30KkHz 7370 (1592) -8092 -6300 -6500 -73.86 (-1608) -8108 6300 -6500 Carrier>
14MHz 30kHz -7866 (-2088) -8588 -6300 -6500 -7842 (-2063) -8563 -6300 -65.00 ax Power Carrier
16MHz 30kHz 7386 (-1608) -8108 -6300 -6500 -7370 (1592) -80.92 -6300 -65.00
18MHz 100kHz 7320 (-1542) -8042 -6500 -6500 -7400 (1622) -8122 -6500 -65.00 BEEN
30MHz 100kHz -7506 (-1728) -8228 6500 -6500 -7488 (-1700) -8209 6500 -6500 EAsMETIO
60MHz 100kHz -75.91 (-1813) -8313 -8000 -6500 -7538 (-1760) -8260 -80.00 -6500 Multi Offseth

[Standard]

Switching Ref Power. -245dBm/ 300 kHz VBW/RBW Ratio: 3 Non-Contiguous|

- Lower - - Uppe Meas Region
= Inner Outer|

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5829 (-2474) 6074 5700 -3600 -5852 (-24897) -6097 -5700 -3600
600kHz  30kHz -6357 (-3002) -6602 -6700 -3600 -6241 (-2887) -6487 -6700 -3600
12MHz  30kHz -6784 (-3429) -7029 -7400 -3600 -6674 (-3319) -6919 -7400 -36.00
18MHz  30kHz -7334 (-3979) (-4051) -7651 -7400 -3600

Limit

<7579 -7400 -3600 -7405









CH2_RF_SDR_switching/1800/M/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 12:44:C 0 16
CH Freq 1.842400000 GHz CH Freq: 1.842 400 000 GHz(ARFCN: 698)  Radio Band: DCS 1800
& Trig: RF Burst Avg:77.78% of20  Burst TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower -1138dBm/  30kHz VBW/RBW Ratio: 1
= - Lower - - Uppe

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
) dBm  ReldB AbsdBm
) 2073 050 -5700
) 4881 -3000 -5700
) 5279 -3300 -5700
) 7146 6000 -57.00
) 7604 6000 -5700
) -7980 -6000 -5700
-19.88) -7688 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 881 (-931
200kHz  30kHz -3803 (-803;
250kHz  30kHz 4011 (711
400kHz  30kHz -5963 (-
600kHz  30kHz -6437 (.
800kHz 30kHz -6837 (.

10MHz  30kHz -6608 (-
12MHz  30kHz -6999 (-
14MHz 30kHz -7529 (-2967

(

(

(

(

)

) -2018 050 -5700 -935 (-985;

) 4941 3000 5700 -3743 (743

) 5149 3300 -5700 4141 (841

) -7100 -6000 -5700 -6008

) 7575 6000 5700 -6466

) 7975 6000 5700 -6842
-2046) -7746 6000 -5700 -6551

) -8137 6300 -5700 -6962

)

)

)

)

)

(

(

(

(

{ -8100 -6300 -57.00

-8667 6300 5700 -7516 (-2954

(

(

(

(

-8654 6300 -57.00
-8773 6300 -57.00
-8265 6500 -57.00
-8437 6500 -57.00
-8485 8000 -57.00

16MHz  30kHz -7564
18MHz 100kHz -7120
30MHz 100kHz -7328
60MHz 100kHz -7367

-8701 -6300 -5700 -7635
-8258 6500 -5700 -7127
-8465 6500 -5700 -7299
-8505 8000 -5700 -7347

Switching RefPower  -672dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim{dB) dBm ReldB AbsdBm
400kHz  30kHz -5343 (-2415) -6015 5000 -3600 -5564 (-2636) -6236 -5000 -3600
600kHz  30kHz -5954 (-3026) -6626 -5800 -3600 -5752 (-2824) -6424 -5800 -3600
12MHz  30kHz -6355 (-3427) -7027 6600 -3600 -6283 (-3354) -6954 -6600 -3600
18MHz  30kHz 7172 (-4243) (-41.16) -7716 -6600 -3600

Limit

-7843 6600 -3600 -7045

View/Display









CH2_RF_SDR_switching/1800/T/Mod&switching_1.JPG

Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 12:45:44 0 16
CH Freq 1.879800000 GHz CH Freg: 1.879 800 000 GHz(ARFCN: 885)  Radio Band: DCS 1800
5 Trig: RF Burst Avg:60.56% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 10 dB (Elec 0) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -941dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) 1883 050 -5700
) 4685 -3000 -5700
) 5106 -3300 -5700
) 6996 -6000 -5700
) 7367 -6000 -5700
) 7023 6000 -5700
-1887) -7587 -6000 -5700
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz  -888 (-938
200kHz  30kHz -3826 (-826;
250kHz  30kHz 4017 (-7A7;
400kHz  30kHz -5974 |-
600kHz  30kHz -6460 (.
800kHz  30kHz -6122

10MHz  30kHz -6579 (-
12MHz  30kHz -6979 (-
14MHz  30kHz -7542 (-2782

(

(

(

(

)

) 1829 050 -5700 -942  (-992;

) 4767 3000 5700 -3744 (744

) 4957 3300 -5700 4185 (-865

) 6914 6000 -5700 -6056

) 7401 6000 -5700 -6427

) 7062 6000 -5700 -6083
-1820) -7520 -6000 -5700 -6646

) 7920 6300 -5700 -7033

)

)

)

)

)

(

(

(

(

( <7974 -6300 -57.00

-8482 6300 5700 -7632 (-2873

(

(

(

(

-8573 6300 -57.00
-8563 6300 -57.00
-8128 6500 -57.00
-8309 -6500 -57.00
-8350 -8000 -57.00

16MHz  30kHz -7659
18MHz 100kHz 7180
30MHz 100kHz -7346
60MHz 100kHz -7437

-8599 6300 -5700 -7622
-8121 6500 -5700 -7188
-8286 -6500 -57.00 -7369
-8377 8000 5700 -7410

Switching RefPower  -4.84dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5444 (-2328) -5928 5000 -3600 -5480 (-2364) -5964 5000 -3600
B600kHz  30kHz -5944 (-2828) -6428 -5800 -3600 -5961 (-2845) -6445 -5800 -3600
12MHz  30kHz -6337 (-3221) -6821 -6600 -3600 -6263 (-3147) -6747 -6600 -3600
18MHz  30kHz -7139 (-4023) (-4073) 7673 -6600 -3600

Limit

-7623 6600 -3600 -7188

View/Display
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Agilent GSM/EDGE - GMSK Output RF Spectrum

X R 500 REF ALIGNAUTO [ 12:37:16 01,2016
CH Freq 935.200000 MHz CH Freg: 935.200 000 MHz(ARFCN: 1) Radio Band: P-GSM
50 Trig: RF Burst Avg:40.97 % of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -830dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) 1632 050 -6500
) 4583 -3000 -6500
) 5004 -3300 -6500
) 7038 -6000 -6500
) 7716 6000 -6500
) -8028 -6000 -6500
-1254) -7754 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz -10.11 (-1061
200kHz  30kHz -3779 (-779;
250kHz  30kHz 4037 (-737;
400kHz  30kHz 6145 (475

600kHz  30kHz -6926 (.

800kHz  30kHz -7204

10MHz  30kHz -6968 |-

12MHz  30kHz -73.06 (-
14MHz 30kHz -7752 (-2082

(

(

(

(

)

) 1841 050 -6500 -802 (-85

) 4610 -3000 -6500 -3752 (75

) 4867 3300 6500 4174 (-874]

) 6975 -6000 -6500 -6207 (538

) 7756 -6000 -6500 -6886

) -8034 6000 -6500 -7197
-1298) -7798 -6000 -6500 -6923

) -8136 -6300 -6500 -7315

)

)

)

)

)

(

(

(

{ -8146 6300 -6500

-8582 6300 -6500 -7753 (-2084

(

(

(

(

-8584 6300 -6500
-7696 -6300 -65.00
-8101 -6500 -65.00
-8225 6500 -65.00
-8256 -8000 -65.00

16MHz  30kHz -6925
18MHz 100kHz -73.00
30MHz 100kHz -7390
60MHz 100kHz -7441

-7755 6300 -6500 -6866
-8130 -6500 -6500 -7270
-8221 6500 -6500 -73.94
-8271 -8000 -B500 -7426

Switching RefPower  -238dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5824 (-2462) -6062 5700 -3600 -5904 (-2543) -6143 5700 -3600
600kHz  30kHz -6435 (-3073) -6673 -6700 -3600 -6437 (-3075) -6675 -6700 -3600
12MHz 30kHz -6815 (-3453) -7053 -7400 -3600 -6714 (-3352) -6952 -7400 -36.00
18MHz  30kHz -7446 (-4085) (-4104) 7704 -7400 -3600

Limit

-7685 7400 -3600 -7466

View/Display
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Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 1 46| 0 16
CH Freq 947.600000 MHz CH Freg: 947.600 000 MH2(ARFCN: 63) Radio Band: P-GSM
50 Trig: RF Burst Avg:9347 % of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -855dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB;

Limit
) dBm  ReldB AbsdBm
) -1632 050 -6500
) 4580 -3000 -6500
) 5017 -3300 -6500
) 7006 -6000 -6500
) 7701 -6000 -6500
) -8016 -6000 -6500
-1279) -7779 -6000 -6500
)
)
)
)
)
)

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz  -9.87 (-1037
200kHz  30kHz -37.37 (-737,
250kHz  30kHz 4031 (731
400kHz  30kHz -6178 (-533
600kHz  30kHz -6907 .
800kHz  30kHz -7155 ¢

10MHz  30kHz -6945 (-
12MHz  30kHz 7271 ¢
14MHz 30kHz -77.81 (-2136

(

(

(

(

)

) 1842 050 -6500 -777 (-827;

) 4582 3000 6500 -3724 (724

) 4887 -3300 -6500 4162 (-862]

) 7033 6000 -6500 -6151 (-508

) 7763 6000 -6500 -6846

) -8010 -6000 -6500 -7161
-1301) -7801 -6000 -6500 -6924

) -8126 -6300 -6500 -7272

)

)

)

)

)

(

(

(

{ -8127 6300 -6500

-8636 6300 -6500 -77.34 (-2089

(

(

(

(

-8589 6300 -6500
-8651 -6300 -65.00
-8123 6500 -65.00
-8249 6500 -6500
-8295 -8000 -65.00

16MHz  30kHz 7743
18MHz 100kHz -7274
30MHz 100kHz -7389
60MHz 100kHz -7396

-8599 6300 -6500 -7795
-8129 6500 -6500 -7267
-8244 6500 -6500 -7394
-8252 -8000 -B500 -7440

Switching RefPower  -242dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim({dB) dBm ReldB AbsdBm
400kHz  30kHz 5622 (-2264) -5864 5700 -3600 -5885 (-2527) -6127 -5700 -3600
600kHz  30kHz -6443 (-3086) -6686 -6700 -3600 -6476 (-31.18) -6718 -6700 -3600
12MHz  30kHz -6800 (-3442) -7042 7400 -3600 -6592 (-3234) -6834 7400 -3600
18MHz 30kHz -7396 (-4038) (-41.17) 7717 7400 -3600

Limit

-7638 7400 -3600 -7475

View/Display
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Agilent GSM/EDGE - GMSK Output RF Spectrum

X RF 50 ¢ REF| ALIGN AUTO 12:40; 0 16
CH Freq 959.800000 MHz CH Freg: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM
50 Trig: RF Burst Avg:9125% of 20 Burst: TCH&CCH
PASS BTS IEGainlow Atten: 12 dB (Elec 2) Syne: RF Amptd
Modulation & Switching Offset Freq List  Standard
Modulation RefPower.  -691dBm/  30kHz VBWIRBW Ratio: 1
E - Lower - - Upper

Limit
dBm ReldB AbsdBm dB ALim(dB

Limit
dBm  ReldB AbsdBm
-16.55 050 -6500
-4450  -3000 6500
-4863 -3300 -6500
-7074 6000 -65.00

OffsetFreq ResBW dB  ALim(dB;
100kHz  30kHz 913 (98
200kHz  30kHz -3858 (-85
250kHz  30kHz 4068 (768
400kHz  30kHz -6374 (-566

) )
) -16.04 050 -6500 -964 (-10.14)
) 4549 3000 6500 -3759 (-759)
) 4759 3300 6500 4172 (-872)
) 7066 6000 -6500 -6383 (574)
600kHz  30kHz -7002 (-1193) -7693 -6000 -6500 -6970 (-1161) -7661 -6000 -6500
800kHz 30kHz -6655 (-846) -7346 -6000 -6500 -6653 (-844) -7344 -6000 -6500
10MHz 30kHz -7054 (-1245) -7745 -6000 -6500 -7062 (-1253) -7753 -6000 -6500
12MHz  30kHz -73.99 ) -80890 -6300 -6500 -7420 ) -8111 -6300 -6500
14MHz 30kHz -7826 ) ) -8583 -6300 -6500
) )
) )
) )
) )

E

{ -8517 6300 -6500 -7892
16MHz  30kHz -74.08 (-1599 -8060 -6300 -65.00

(

(

(

(
E

-8099 6300 -6500 -7369 (-1560

18MHz 100kHz -73.92 { -8082 6500 -65.00
30MHz 100kHz -7540 {
60MHz 100kHz -7585 {

-8084 6500 -6500 -7390
-8231 6500 -6500 -75.06
-8276 -8000 -6500 -7530

-8197 6500 -65.00
-8222 -8000 -65.00

Switching RefPower  -246dBm/ 300kHz VBWIRBW Ratio: 3
- Lower - - Uppe

Limit
OffsetFreq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz  30kHz 5755 (-2401) -6001 -5700 -3600 -5891 (-2537) -6137 -5700 -3600
600kHz  30kHz -6427 (-3072) -6672 -6700 -3600 -6380 (-3026) -6626 -6700 -3600
12MHz  30kHz -6831 (-3477) -7077 -7400 -3600 -6622 (-3267) -6867 -7400 -36.00
18MHz  30kHz -7424 (-4070) (-4068) -7668 -7400 -3600

Limit

-7670 -7400 -3600 -7422

View/Display
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Agilent GSM/EDGE - Monitor Spectrum
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Agilent GSM/EDGE - Monitor Spectrum,

i AC X ALIGNAUTO
CH Freq 1.842400000 GHz CH Freq: 1,842 400 000 GHz(ARFCN: 638)  Radio Band: DCS 1500 LU UASELLC]
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Agilent GSM/EDGE - Monitor Spectrum
R AC X ALIGNAUTO
ARFCN 885 CH Freq: 1,879 800 000 GHz(ARFCN: 885)  Radio Band: DCS 1800
G0 Trig: Free Run Burst: TCH&CCH
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Agilent GSM/EDGE - Monitor Spectrum
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Agilent GSM/EDGE - Monitor Spectrum

R E c
CH Freq 959.800000 MHz
BTS

10dBidiv  Ref -9 dBm
Log

IFGain:Low

X ALIGNAUTO
CH Freq: 959.800 000 MHz(ARFCN: 124)

o Trig: Free Run

" Atten: 10 dB (Elec 0)
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Agilent GSM/EDGE - Monitor Spectrum
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Agilent Noise Figure - Noise Figure

0.6 dBidiv

Noise Figure

Ref Value 7.0 dB D

Ref 7.0 dB

FREQ=RF
cAL
ENR

Start Freq 1

BW 4.0 MH!

z
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T cold 296.50 K (Default)

1.710000000 GHz

Stop Freq 1.78500 GHz

Noise Source: Norm
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Agilent Noise Figure - Noise Figure

R SENSEINT] ANALIGN OFF
Ref Value 7.0 dB DUT: Amplifier
PREAMP  LOSS ™ Atten:04dB
Frequency Noise Figure
1.710000000 GHz 5.0506 dB 6.542dB Layout]
1.713947368 GHz 4.8463 dB 6.665dB Table»|
1.717894737 GHz 4.8591 dB 6.607 dB Auto Man
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1.725789474 GHz 4.9471dB 7.143dB s
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1.765263158 GHz 50746 dB 6.062dB
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1.773157895 GHz 53402 dB 6.503 dB
1.777105263 GHz 5.5920dB 6.170dB
1.781052632 GHz 59643 dB 5320dB
1.785000000 GHz 7.0427 dB 3.995dB
Start Freq 1.71000 GHz Stop Freq 1.78500 GHz
BW 4.0 MHz T cold 296.50 K (Default) Noise Source: Norm Points 20
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Agilent Noise Figure - Noise Figure

Marker 4 915.0000000 MHz DUT: Amplifie FREQ-RF Marker

caL
PREAMP 0 RO — Select Marker

Noise Figure

0.6 dBidiv Ref 7.0 dB

Start Freq 880.00000 MHz Stop Freq 915.00000 MHz

BW 4.0 MHz T cold 296.50 K (Default) Noise Source: Norm Points 20|

N 1 880.0000000 MHz 6.5768 dB
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N 1 9065.7894737 MHz 6.1414 dB
N 1

915.0000000 MHz 9.8324 dB
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Agilent Noise Figure - Noise Figure

EINT| NALIGN OFF

R 0.
Marker 4 915.00 DUT: Amplifier

PREAMP  LOSS ™ Atten:04dB

Frequency Noise Figure Gain
880.000000 MHz 6.9942 dB 8.924 dB
881.842105 MHz 6.3962 dB 9.780 dB
883.684211 MHz 6.1436 dB 10.200 dB
885.526316 MHz 5.3226 dB 10.489 dB
887.368421 MHz 4.9984 dB 10.463 dB
889.210526 MHz 4.7098 dB 10.539 dB
891.052632 MHz 4.6030 dB 10.653 dB
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Start Freq 880.00000 MHz Stop Freq 915.00000 MHz

BW 4.0 MHz T cold 296.50 K (Default) Noise Source: Norm Points 20|
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Agilent Noise Figure - Noise Figure
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Agilent Noise Figure - Noise Figure
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Agilent Noise Figure - Noise Figure

Marker 2 1.868947368 GHz DUT: Amplifie S\Euznr Marker
o . S0 S — Select Marker,
Noise Figure 5
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Start Freq 1.85000 GHz Stop Freq 1.91000 GHz
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Agilent Noise Figure - Noise Figure
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Agilent Noise Figure - Noise Figure
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Agilent Noise Figure - Noise Figure
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Noise Figure
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Agilent Noise Figure - Noise Figure
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200kHz 30kHz -3832 (832) -1329 -3000 -57.00 -37.57 (757) -1253 -3000 -57.00
250kHz  30kHz 4036 (7.36) -1533 -3300 -57.00 -4142 (842) -1639 -3300 -57.00
400kHz 30kHz 5782 (219 3279 6000 5700 5748 (2°2) -3244 6000 -57.00
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250kHz  30kHz 4020 (-720) -1318 -3300 -5700 -4170 (870) -1468 -3300 -5700
400kHz  30kHz 5747 (>°%) -3045 6000 5700 -5828 (177 -3126 6000 -57.00
600kHz 30kHz 6261 (261) -3559 6000 -5700 -6344 (344) -3642 6000 -5700
800kHz 30kHz 6646 (646) -3944 6000 -5700 -6659 (659) -3958 -6000 -57.00
10MHz 30kHz 6778 (-778) -4076 -6000 -5700 -6717 (-717) -4016 -6000 -5700
12MHz 30kHz 6917 (617) -4215 6300 -5700 -6803 (-503) -4101 -6300 -5700
14MHz 30kHz -7434 (-1134) -4732 6300 -5700 -7496 (-1196) -4794 6300 -5700
16MHz 30kHz -7588 (-1288) -4886 -6300 -5700 -7629 (-1329) -4927 6300 -5700
18MHz 100kHz -7128 (-628) -4427 6500 -5700 -7176 (-676) -4474 6500 -5700
30MHz 100kHz -7442 (942) -4740 6500 5700 -7440 (940) -4739 6500 -5700
60MHz 100kHz -7545 (4°°) 4843 8000 5700 -7547 (453 -4845 8000 -57.00

Switching RefPower:  31.78dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5456 (456) 2278 -5000 -3600 -5323 (323) -2145 5000 -36.00
600kHz 30kHz -5851 (051) 2673 -5800 -3600 -54.96 (104) -2318 -5800 -36.00
12MHz  30kHz 6651 (051) -3472 6600 -3600 -6490 (110) -3312 6600 -36.00
18MHz 30kHz 7347 (7.47) 41 6600 -3600 7276 (6.76) -4098 -66.00 -36.00









CH1_RF_SDR_TX_PORT_modulation/1800/T/ORFS_1.png

CH Freq 1.879800000 GHz CH Freq: 1.879 800 000 GHz(ARFCN: > 124) Radio Band: DCS 1800

) Trig: RF Burst Avg: 49.31 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.90 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  26.69dBm/  30kHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 878 (-928) 1791 050 -57.00 923 (973) 1746 050 -57.00
200kHz  30kHz -3785 (-785) -1117 -3000 -5700 -3706 (-706) -1038 -3000 -57.00
250kHz ~ 30kHz 4079 (-779) -1410 -3300 -5700 -4209 (909) -1540 -3300 -5700
400kHz 30kHz 5788 (~ 17 3120 6000 -5700 -5697 (0% -3029 6000 -57.00
600kHz  30kHz 6200 (-200) -3532 6000 -5700 -6258 (-258) -3590 -6000 -57.00
800kHz 30kHz 5813 (177, -3145 6000 -5700 -5688 (%17 -3020 -6000 -57.00
10MHz 30kHz 6887 (-887) -4219 6000 -5700 -6913 (-913) -4244 6000 -5700
12MHz 30kHz -7233 (-933) 4564 6300 -5700 -7031 (-731) -4363 -6300 -5700
14MHz 30kHz -7453 (-1153) -4785 6300 -5700 -7500 (-1200) -4831 -6300 -5700
16MHz 30kHz -7570 (-1270) -4902 6300 -5700 -7625 (-1325) -4956 -6300 -5700
18MHz 100kHz -7141 (641) -4473 6500 -5700 -7173 (673) -4504 6500 -5700
30MHz 100kHz -7459 (959) -4790 6500 -5700 -7474 (974) -4805 6500 -5700
60MHz 100kHz -7576 (424 4907 -8000 -5700 -7586 (414 -4917 8000 -57.00

Switching RefPower:  31.47dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5309 (-309) 2162 -5000 -3600 -5256 (256) -21.09 -50.00 -36.00
600kHz 30kHz -5836 (0.36) 2689 -5800 -3600 -56.38 (102) -2490 5800 -36.00
12MHz 30kHz 6524 (070, -3377 6600 -3600 -66.35 (0.35) -3487 6600 -36.00
18MHz 30kHz 7250 (650) -41.03 6600 -3600 -7301 (7.01) -4153 6600 -36.00
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CH Freq 935.200000 MHz CH Freq: 935.200 000 MHz(ARFCN: 1) Radio Band: P-GSM

) Trig: RF Burst Avg: 35.69 % of 20 Burst: TCH&CCH
FAIL TS Range: 31 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2549dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 894 (-944) 1655 050 -6500 925 (975) 1624 050 -6500
200kHz 30kHz -3826 (826) -1277 -3000 6500 -3731 (-731) -1182 -3000 -6500
250kHz  30kHz -4037 (-737) -1487 -3300 6500 -4143 (843) -1594 3300 -6500
400kHz 30kHz 5779 (~21) 3229 6000 6500 5748 (277 -3199 6000 -6500
600kHz 30kHz 6196 (-196) -3646 6000 6500 6215 (215) -3666 -6000 -6500
800kHz 30kHz 6620 (620) -4070 -6000 6500 -6604 (604) -4054 6000 -6500
10MHz 30kHz 6958 (-958) -4409 -6000 -6500 -6985 (-985) -4436 -6000 -6500
12MHz 30kHz -7228 (-928) -4679 6300 -6500 -7224 (-924) -4674 6300 -6500
14MHz 30kHz -7500 (-1200) -4950 -6300 -6500 -7466 (-1166) -4917 -6300 -6500
16MHz 30kHz -7439 (-1139) -4889 6300 -6500 -7452 (-1152) -4903 -6300 -6500
18MHz 100kHz -7197 (697) -4648 6500 -6500 -7221 (-721) -4672 -6500 -6500
30MHz 100kHz -7430 (930) -4881 6500 6500 -7410 (910) -4860 -6500 -6500
60MHz 100kHz -7432 [~ 4882 8000 6500 -7468 (©°7) -4918 8000 -6500

Switching RefPower:  30.16dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz 5319 (101) 2302 5700 -3600 -5379 (121) -2363 -57.00 -36.00
600kHz 30kHz -5575 (1041) 2550 6700 -3600 -5802 (2714) -27.86 -67.00 -36.00
12MHz  30kHz 6655 (0.39) -3639 7400 -3600 -6629 (0.13) -36.13 7400 -36.00
18MHz 30kHz 7232 (6.16) -4216 7400 -3600 -7252 (636) -4236 7400 -36.00









CH1_RF_SDR_TX_PORT_modulation/900/M/ORFS_1.png

CH Freq 947.600000 MHz CH Freq: 947,600 000 MHz(ARFCN: 63) Radio Band: P-GSM

) Trig: RF Burst Avg: 36.67 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 23.44dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz ~ 30kHz -1039 (-1089) 1304 050 -6500 623 (673) 1721 050 -6500
200kHz 30kHz -3655 (655) -1311 -3000 6500 -3635 (635) -1292 -3000 -6500
250kHz  30kHz -3951 (651) -1607 -3300 6500 -4027 (-727) -1683 -3300 -6500
400kHz  30kHz 5477 (©°%) 3133 6000 6500 -5488 (©17) -3144 6000 -6500
600kHz 30kHz 5946 (0°4) 3603 6000 6500 -5914 (050 3571 6000 -6500
800kHz 30kHz 6319 (319) -3976 6000 6500 -6399 (-399) -4055 -6000 -6500
10MHz 30kHz 6660 (-660) -4316 -6000 -6500 -6714 (-714) -4371 -6000 -6500
12MHz 30kHz 6932 (632) -4588 6300 -6500 -6939 (-639) -4596 -6300 -6500
14MHz 30kHz -7161 (-861) -4818 6300 -6500 -7225 (-925) -4882 -6300 -6500
16MHz 30kHz -7344 (-1044) -5000 -6300 -6500 -7306 (-1006) -4963 -6300 -6500
18MHz 100kHz 6879 (-379) -4535 6500 -6500 -6937 (-437) -4594 6500 -6500
30MHz 100kHz -7128 (628) -4784 6500 6500 -7223 (-723) -4880 -6500 -6500
60MHz 100kHz -7221 (/79 4877 -8000 6500 -7241 (/59 -4897 8000 -6500

Switching RefPower:  31.03dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5363 (10/) 2260 -57.00 -3600 -5289 (411) -21.86 -57.00 -36.00
600kHz 30kHz 5794 (905 2691 6700 -3600 -56.34 (1000) -2531 -67.00 -36.00
12MHz  30kHz 6742 (0.39) -3639 7400 -3600 6743 (0.40) -36.40 7400 -36.00
18MHz 30kHz 7324 (621) 4221 7400 -3600 7317 (6.14) -4214 7400 -36.00
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CH Freq 959.800000 MHz CH Freq: 959.800 000 MHz(ARFCN: 124) Radio Band: P-GSM

) Trig: RF Burst Avg: 34.86 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 2580dBm/  30kHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 889 (-939) 1691 050 -6500 870 (-920) 1710 050 -6500
200kHz  30kHz -3780 (-780) -1200 -3000 6500 -3711 (-711) -1131 -3000 -6500
250kHz  30kHz -4042 (-742) -1462 -3300 6500 -4138 (838) -1558 -3300 -6500
400kHz  30kHz 5755 (245 3175 6000 6500 -5841 (1°9) 3262 -6000 -6500
600kHz 30kHz 6220 (220) -3641 6000 6500 6221 (221) -3642 6000 -6500
800kHz 30kHz 6585 (-585) -4005 -6000 6500 -6608 (608) -4029 -6000 -6500
10MHz 30kHz 6903 (-903) -4324 6000 -6500 -6911 (-911) -4331 -6000 -6500
12MHz 30kHz -7202 (-902) -4622 6300 -6500 -7179 (-879) -4599 -6300 -6500
14MHz 30kHz -7518 (-1218) -4939 6300 -6500 -7461 (-1161) -4881 -6300 -6500
16MHz 30kHz 6799 (-499) -4220 6300 -6500 -6799 (-499) -4219 -6300 -6500
18MHz 100kHz -7143 (643) -4563 6500 -6500 -7144 (-644) -4565 6500 -6500
30MHz 100kHz -7393 (893) -4814 6500 6500 -7396 (896) -4816 6500 -6500
60MHz 100kHz -7408 (~°”) -4828 -8000 6500 -7549 (451) -49 -80.00 6500

Switching RefPower:  30.78dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5456 (244 2378 5700 -3600 5365 (100 -2287 -57.00 -36.00
600kHz 30kHz 5711 (907) 2633 6700 -3600 5766 (0712) -2688 -67.00 -36.00
12MHz 30kHz 6614 (004 -3536 7400 -3600 -6693 (0.15) -36.15 7400 -36.00
18MHz 30kHz 7344 (667) -4267 7400 -3600 -7268 (590) -4190 7400 -36.00
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CH Freqg 1.805200000 GHz

FAIL
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 2503dBm/  30KkHz

CH Freq: 1.805 200 000 GHz(ARFCN: 512)
) Trig: RF Burst
Range: 31 dBm

VBW/RBW Ratio: 1

Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
100kHz ~ 30kHz 901 (951) 1602 050 5700 925 (975 1579 050 -57.00
200kHz 30kHz -3832 (832) -1329 -3000 -57.00 -37.57 (757) -1253 -3000 -57.00
250kHz  30kHz 4036 (7.36) -1533 -3300 -57.00 -4142 (842) -1639 -3300 -57.00
400kHz 30kHz 5782 (219 3279 6000 5700 5748 (2°2) -3244 6000 -57.00
600kHz 30kHz 6300 (-300) -37.97 6000 -57.00 -6309 (3.09) -3805 -60.00 -57.00
800kHz 30kHz 6591 (591) -4087 6000 -57.00 -6661 (661) -4157 -60.00 -57.00
10MHz 30kHz 7020 (-10.20) -4517 6000 -57.00 -69.76 (976) -4473 -60.00 -57.00
12MHz  30kHz 71 (869) 4665 6300 5700 7121 (821) 4617 6300 -57.00
14MHz 30kHz -7638 (13.38) 5134 6300 -57.00 -7544 (1244) -5040 6300 -57.00
16MHz 30kHz 7547 (1247) 5043 6300 -57.00 -7505 (-1205) -5002 -6300 -57.00
18MHz 100kHz 7258 (7.58) -47.54 6500 -57.00 7182 (682) -4678 -6500 -57.00
30MHz 100kHz 7657 (-1157) -5153 6500 -57.00 -7434 (9.34) -4931 6500 -57.00
60MHz 100kHz -81.08 (-1.08) -56.04 -80.00 -57.00 -7483 (717, -4979 -80.00 -57.00

Switching RefPower:  20.66dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——

Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5488 (4.88) 2522 -5000 -3600 -54.33 (433) -2467 -5000 -36.00
600kHz 30kHz -5879 (079) 2913 -5800 -3600 -5853 (053) -28.88 -58.00 -36.00
12MHz 30kHz 6714 (-148) 3748 6600 -3600 6535 (000) -3570 -66.00 -36.00
18MHz 30kHz 7449 (8.83) -4483 6600 -3600 -71.99 (633) -4233 6600 -36.00

Avg: 29479
Ext Gain: 40.90 dB

Radio Band: DCS 1800
Burst: TCH&CCH
Syne: RF Amptd

05:47:3
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05:43:3

CH Freq 1.842600000 GHz CH Freq: 1.842 600 000 GHz(ARFCN: 699) Radio Band: DCS 1800

) Trig: RF Burst Avg: 35.56 % of 20 Burst: TCH&CCH
FAIL TS Range: 33 dBm Ext Gain: -40.90 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 27.02dBm/  30kHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 875 (-925) 1827 050 -57.00 934 (984) 1768 050 -57.00
200kHz  30kHz -3831 (831) -1129 -3000 -5700 -3713 (-713) -1011 -3000 -57.00
250kHz  30kHz 4020 (-720) -1318 -3300 -5700 -4170 (870) -1468 -3300 -5700
400kHz  30kHz 5747 (>°%) -3045 6000 5700 -5828 (177 -3126 6000 -57.00
600kHz 30kHz 6261 (261) -3559 6000 -5700 -6344 (344) -3642 6000 -5700
800kHz 30kHz 6646 (646) -3944 6000 -5700 -6659 (659) -3958 -6000 -57.00
10MHz 30kHz 6778 (-778) -4076 -6000 -5700 -6717 (-717) -4016 -6000 -5700
12MHz 30kHz 6917 (617) -4215 6300 -5700 -6803 (-503) -4101 -6300 -5700
14MHz 30kHz -7434 (-1134) -4732 6300 -5700 -7496 (-1196) -4794 6300 -5700
16MHz 30kHz -7588 (-1288) -4886 -6300 -5700 -7629 (-1329) -4927 6300 -5700
18MHz 100kHz -7128 (-628) -4427 6500 -5700 -7176 (-676) -4474 6500 -5700
30MHz 100kHz -7442 (942) -4740 6500 5700 -7440 (940) -4739 6500 -5700
60MHz 100kHz -7545 (4°°) 4843 8000 5700 -7547 (453 -4845 8000 -57.00

Switching RefPower:  31.78dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5456 (456) 2278 -5000 -3600 -5323 (323) -2145 5000 -36.00
600kHz 30kHz -5851 (051) 2673 -5800 -3600 -54.96 (104) -2318 -5800 -36.00
12MHz  30kHz 6651 (051) -3472 6600 -3600 -6490 (110) -3312 6600 -36.00
18MHz 30kHz 7347 (7.47) 41 6600 -3600 7276 (6.76) -4098 -66.00 -36.00
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CH Freq 1.879800000 GHz CH Freq: 1.879 800 000 GHz(ARFCN: > 124) Radio Band: DCS 1800

) Trig: RF Burst Avg: 49.31 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.90 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  26.69dBm/  30kHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 878 (-928) 1791 050 -57.00 923 (973) 1746 050 -57.00
200kHz  30kHz -3785 (-785) -1117 -3000 -5700 -3706 (-706) -1038 -3000 -57.00
250kHz ~ 30kHz 4079 (-779) -1410 -3300 -5700 -4209 (909) -1540 -3300 -5700
400kHz 30kHz 5788 (~ 17 3120 6000 -5700 -5697 (0% -3029 6000 -57.00
600kHz  30kHz 6200 (-200) -3532 6000 -5700 -6258 (-258) -3590 -6000 -57.00
800kHz 30kHz 5813 (177, -3145 6000 -5700 -5688 (%17 -3020 -6000 -57.00
10MHz 30kHz 6887 (-887) -4219 6000 -5700 -6913 (-913) -4244 6000 -5700
12MHz 30kHz -7233 (-933) 4564 6300 -5700 -7031 (-731) -4363 -6300 -5700
14MHz 30kHz -7453 (-1153) -4785 6300 -5700 -7500 (-1200) -4831 -6300 -5700
16MHz 30kHz -7570 (-1270) -4902 6300 -5700 -7625 (-1325) -4956 -6300 -5700
18MHz 100kHz -7141 (641) -4473 6500 -5700 -7173 (673) -4504 6500 -5700
30MHz 100kHz -7459 (959) -4790 6500 -5700 -7474 (974) -4805 6500 -5700
60MHz 100kHz -7576 (424 4907 -8000 -5700 -7586 (414 -4917 8000 -57.00

Switching RefPower:  31.47dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5309 (-309) 2162 -5000 -3600 -5256 (256) -21.09 -50.00 -36.00
600kHz 30kHz -5836 (0.36) 2689 -5800 -3600 -56.38 (102) -2490 5800 -36.00
12MHz 30kHz 6524 (070, -3377 6600 -3600 -66.35 (0.35) -3487 6600 -36.00
18MHz 30kHz 7250 (650) -41.03 6600 -3600 -7301 (7.01) -4153 6600 -36.00
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CH Freq 935.200000 MHz CH Freq: 935.200 000 MHz(ARFCN: 1) Radio Band: P-GSM

) Trig: RF Burst Avg: 35.69 % of 20 Burst: TCH&CCH
FAIL TS Range: 31 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower:  2549dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— ——— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz  30kHz 894 (-944) 1655 050 -6500 925 (975) 1624 050 -6500
200kHz 30kHz -3826 (826) -1277 -3000 6500 -3731 (-731) -1182 -3000 -6500
250kHz  30kHz -4037 (-737) -1487 -3300 6500 -4143 (843) -1594 3300 -6500
400kHz 30kHz 5779 (~21) 3229 6000 6500 5748 (277 -3199 6000 -6500
600kHz 30kHz 6196 (-196) -3646 6000 6500 6215 (215) -3666 -6000 -6500
800kHz 30kHz 6620 (620) -4070 -6000 6500 -6604 (604) -4054 6000 -6500
10MHz 30kHz 6958 (-958) -4409 -6000 -6500 -6985 (-985) -4436 -6000 -6500
12MHz 30kHz -7228 (-928) -4679 6300 -6500 -7224 (-924) -4674 6300 -6500
14MHz 30kHz -7500 (-1200) -4950 -6300 -6500 -7466 (-1166) -4917 -6300 -6500
16MHz 30kHz -7439 (-1139) -4889 6300 -6500 -7452 (-1152) -4903 -6300 -6500
18MHz 100kHz -7197 (697) -4648 6500 -6500 -7221 (-721) -4672 -6500 -6500
30MHz 100kHz -7430 (930) -4881 6500 6500 -7410 (910) -4860 -6500 -6500
60MHz 100kHz -7432 [~ 4882 8000 6500 -7468 (©°7) -4918 8000 -6500

Switching RefPower:  30.16dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz 5319 (101) 2302 5700 -3600 -5379 (121) -2363 -57.00 -36.00
600kHz 30kHz -5575 (1041) 2550 6700 -3600 -5802 (2714) -27.86 -67.00 -36.00
12MHz  30kHz 6655 (0.39) -3639 7400 -3600 -6629 (0.13) -36.13 7400 -36.00
18MHz 30kHz 7232 (6.16) -4216 7400 -3600 -7252 (636) -4236 7400 -36.00
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CH Freq 947.600000 MHz CH Freq: 947,600 000 MHz(ARFCN: 63) Radio Band: P-GSM

) Trig: RF Burst Avg: 36.67 % of 20 Burst: TCH&CCH
FAIL TS Range: 32 dBm Ext Gain: -40.50 dB Sync: RF Amptd
Modulation & Switching Offset Freq List:  Standard
Modulation RefPower: 23.44dBm/  30KkHz VBW/RBW Ratio: 1
Lower Upper
——— Limit —— —— Limit ——

Offset Freq ResBW dB ALim(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB Abs dBm

100kHz ~ 30kHz -1039 (-1089) 1304 050 -6500 623 (673) 1721 050 -6500
200kHz 30kHz -3655 (655) -1311 -3000 6500 -3635 (635) -1292 -3000 -6500
250kHz  30kHz -3951 (651) -1607 -3300 6500 -4027 (-727) -1683 -3300 -6500
400kHz  30kHz 5477 (©°%) 3133 6000 6500 -5488 (©17) -3144 6000 -6500
600kHz 30kHz 5946 (0°4) 3603 6000 6500 -5914 (050 3571 6000 -6500
800kHz 30kHz 6319 (319) -3976 6000 6500 -6399 (-399) -4055 -6000 -6500
10MHz 30kHz 6660 (-660) -4316 -6000 -6500 -6714 (-714) -4371 -6000 -6500
12MHz 30kHz 6932 (632) -4588 6300 -6500 -6939 (-639) -4596 -6300 -6500
14MHz 30kHz -7161 (-861) -4818 6300 -6500 -7225 (-925) -4882 -6300 -6500
16MHz 30kHz -7344 (-1044) -5000 -6300 -6500 -7306 (-1006) -4963 -6300 -6500
18MHz 100kHz 6879 (-379) -4535 6500 -6500 -6937 (-437) -4594 6500 -6500
30MHz 100kHz -7128 (628) -4784 6500 6500 -7223 (-723) -4880 -6500 -6500
60MHz 100kHz -7221 (/79 4877 -8000 6500 -7241 (/59 -4897 8000 -6500

Switching RefPower:  31.03dBm/ 300 kHz VBW/RBW Ratio: 3
Lower Upper

——— Limit —— ——— Limit ——
Offset Freq ResBW  dB_ALm(dB) dBm ReldB AbsdBm dB ALim(dB) dBm ReldB AbsdBm
400kHz 30kHz -5363 (10/) 2260 -57.00 -3600 -5289 (411) -21.86 -57.00 -36.00
600kHz 30kHz 5794 (905 2691 6700 -3600 -56.34 (1000) -2531 -67.00 -36.00
12MHz  30kHz 6742 (0.39) -3639 7400 -3600 6743 (0.40) -36.40 7400 -36.00
18MHz 30kHz 7324 (621) 4221 7400 -3600 7317 (6.14) -4214 7400 -36.00
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