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				 	AC Power Supplies
	

AC Power Supplies
	[image: ]Kikusui PCR-MA Series (PWM Type) AC Power Supplies / Frequency Converters
Single Phase

Voltage Range: 0-310V

Frequency Range: 40-500Hz

Power: 500VA to 4kVA

4 models




	[image: ]Kikusui PCR-LE Series (Amp Type) AC Power Supplies / Frequency Converters
Single Phase/Three Phase

Voltage Range: 0-300V

Frequency Range: 1-999.9Hz

Power: 500VA to 9kVA

8 Models




	[image: ]Kikusui PCR-WEA/WEA2 Series AC Power Supplies / Frequency Converters
Single Phase/Three Phase

Voltage Range: 0-320V

Frequency Range: 1-5kHz

Power: 1kVA to 36kVA

Models: 9




	[image: ]Kikusui PCR-WEA2R Series Regenerative AC Power Supplies
Single Phase/Three Phase

Voltage Range: 0-320V

Frequency Range: 1-5kHz

Power: 6kVA to 36kVA

Models: 6




	[image: ]Rental AC Power Supplies / Frequency Converters
Click here to see AC Power Supplies available to rent.




	[image: ]AC Power Supplies / Frequency Converters Offers & Promotions
 Click here to see all Offers & Promotions on AC Power Supplies











	DC Power Supplies
	

DC Power Supplies
	[image: ]Delta Elektronika ES150/300 Series Bench DC Power Supplies
Voltage: 0-15V to 0-300V

Current: 0-0.45A to 0-10A

Power: 150W/300W




	[image: ]Delta Elektronika SM800 DC Power Supplies
Voltage: 0-7.5V to 0-400V

Current: 0-2A to 0-80A

Power: 800W




	[image: ]Delta Elektronika SM1500 Series DC Power Supplies
Voltage: 0-15V to 0-400V

Current: 0-4A to 0-100A

Power: 1500W




	[image: ]Delta Elektronika SM3300 Series Bench / Rackmount DC Power Supplies
Voltage: 0-18V to 0-660V

Current: 0-5.5A to 0-220A

Power: 3300W

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422*, USB*




	[image: ]Delta Elektronika SM6000 Series DC Power Supplies
Voltage: 0-15V to 0-600V

Current: 0-10A to 0-400A

Power: 6000W




	[image: ]Delta Elektronika SM15K Series Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-70V to 0-1500V

Current: 0-±30A to 0-±450A

Power:15kW

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422* USB*




	[image: ]Kikusui PXB Series Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-500V to 0-1500V

Current: 0-30A to 0-120A

Power: 20kW 




	[image: ]Kikusui PBZ Series High Speed Bi-Polar 4 Quadrant Sink / Source Power Supplies
Voltage: 0 – ±10V to 0 – ±80V

Current: 0 – ±5A to 0 – ±100A

Power: 20kW

Analogue, USB, GPIB, RS232, LAN*

17 Models




	[image: ]Kikusui PMX Series DC Programmable Linear Power Supplies
Voltage: 0-18V to 0-500V

Current: 0-0.1A to 0-5A

Power: 36W to 105W

Analogue, LAN, USB, RS232

9 Models




	[image: ]Kikusui PMX-Multi Series Compact Multi-Output DC Power Supply
Output Voltage: 0-6V to 0-32V

Output Current: 0-2A to 0-5A

Power: 700VA to 900VA

3 Models




	[image: ]Kikusui PWR-01 Series DC Programmable Wide Range Bench Power Supplies
Voltage: 0-40V to 0-650V

Current: 0-1.85A to 0-120A

Power: 400W to 2000W

Analogue, USB, LAN, RS232

12 Models




	[image: ]Kikusui PWX Series Rack Mount Wide Range DC Power Supplies
Voltage: 0-30V to 0-650V

Current: 0-7A to 0-150A

Power: 750W to 1500W

Analogue, USB, LAN

9 Models




	[image: ]Lab-Power LAB-DC Series High Power Rack Mount DC Power Supplies
Voltage: 0-15V to 0-1500V

Current: 0-4.7A to 0-2100A

Power:3kW to 63kW

RS232, Iso Analogue, LAN, GPIB*, USB*

Over 300 Models




	Kikusui PXT Series 20kW DC Programmable Power Supplies



	[image: ]Rigol DP700 Series DC Power Supplies
Voltage: 0-30/50V

Current: 0-5A

Power: 150W

RS232

2 Models




	[image: ]Rigol DP800 Series DC Multiple O/P Linear Power Supplies
Voltage: 0-8V to 0-60V

Current: 0-1A to 0-10A

Power: 200W

USB, LAN*, GPIB*, RS232*

5 Models




	[image: ]Siglent SPD1000X Series Programmable DC Power Supplies
Voltage: 0-16/30V

Current: 0-5/8A

Power: 128/150W

USB Device, LAN

2 Models




	[image: ]Siglent SPD3000C/X/X-E Programmable DC Power Supply
Voltage: 0-32V

Current: 0-3.2A

Power: 220W

USB Device, LAN

3 Models




	[image: ]Siglent SPS5000X Series DC Power Supplies
Voltage: 0-40V to 0-160V

Current: 0-7.5A to 0-90A

Power: 360W to 360W*3

LAN, USB, Analogue – GPIB (Opt)

15 Models




	[image: ]Rental DC Power Supplies
 Click here to see DC Power Supplies available to rent.




	[image: ]DC Power Supplies Offers & Promotions
Click here to see all Offers & Promotions on DC Power Supplies











	Electronic Loads
	

Electronic Loads
	[image: ]Rigol DL3000 Series DC Electronic Loads
Input Voltage: 0-150V

Input Current: 0-40A/60A

Power: 200W/350W

Modes: CC, CV, CR, CP

Max Duty / Slew: 30kHz – 0.5A/MicroS

RS232, LAN, USB, GPIB (Opt.)




	[image: ]Siglent SDL1000X Series DC Electronic Loads
Input Voltage: 1-150V

Input Current: 0-30A

Power: 200W/300W

Modes: CC, CV, CR, CP

Max Duty / Slew: 25kHz – 2.5A/MicroS

RS232, LAN, USB, GPIB (Opt.) 




	[image: ]Kikusui PLZ-U Series Multi-Channel DC Load (Max 5 CH)
Input Voltage: 0-150V

Input Current: 0-100A

Power: 70, 150W

Modes: CC, CR, CV, CP, CC+CV, CR+CV

Max Duty / Slew: 20kHz – 2.4A/MicroS

RS232, USB, GPIB




	[image: ]Kikusui PLZ-5W Series High Performance DC Electronic Loads
Input Voltage: 0.25-150V

Input Current: 0-21600A

Power: 200, 400, 1200 to 10800W

Modes: CC, CR, CV, CP, CC+CV, CR+CV, Short, Arb

Max Duty / Slew: 100kHz 60A/MicroS

RS232, USB, LAN, GPIB




	[image: ]Kikusui PLZ-5WZ Series Multifunctional DC Electronic Loads
Input Voltage: 0.25-150V

Input Current: 0-21600A

Power: 200, 400, 1200

Modes: CC, CR, CV, CP, CC+CV, CR+CV, Short, Arb

Max Duty / Slew: 100kHz 60A/MicroS

RS232, USB, LAN, GPIB




	[image: ]Kikusui PLZ-5WH2 Series High Voltage DC Electronic Loads
Input Voltage: 10-1000V

Input Current: 0-400A

Power: 1kW – 20kW

Modes: CC, CR, CV, CP, Arb

Max Duty / Slew: 10kHz – 20A/MicroS

RS232C, LAN, USB, GPIB (Opt.)




	[image: ]Delta Elektronika High Power System Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-70V to 0-1500V

Current: 0-±30A to 0-±9000A

Power: 15kW to 300kW

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422*, USB*




	[image: ]Delta Elektronika SM15K Series Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-70V to 0-1500V

Current: 0-±30A to 0-±450A

Power: 15kW

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422*, USB*




	[image: ]Electronic Loads Offers & Promotions
Click here to see all Offers & Promotions on Electronic Loads




	[image: ]Rental Electronic Loads
 Click here to see Electronic Loads available to rent.











	Test & Measurement
	

Test & Measurement
	[image: ]Digital Oscilloscopes
Bench and Handheld Oscilloscopes from 50MHz to 2GHz




	[image: All-Oscilloscope-Probes]Oscilloscope Probes
 All Oscilloscope Probes




	[image: ]Battery Impedance Meters
Kikusui Battery Impedance Meters 300V/1000V Max.




	[image: ]Bench Spectrum Analysers
Bench and Handheld Spectrum Analysers from 9kHz to 26.5GHz




	[image: ]Bench Vector Network Analysers
Bench Vector Network Analysers from 9kHz to 26.5GHz




	[image: ]Clamp-On Multimeters
Brymen Clamp-On Multimeters




	[image: ]Current Transducers
Precision Current Transducers up to 2000A

Data Loggers / DAQ

Handheld and Bench Data Loggers




	[image: ]Data Loggers & Acquisition
Graphtec Data Loggers and Rigol Data Acquisition Systems




	[image: ]Digital Multimeters
Bench and Handheld DMM up to 6.5 digits




	[image: ]Function Generators
Frequency: 10MHz to 1000MHz

Channels: 1/2

Sample Rate: 125MSa/s to 2.4GSa/s




	[image: ]RF Signal Generators
 Maximum Frequency: 1.5GHz to 20GHz




	[image: ]Handheld Multimeters
Brymen Handheld Multimeters




	[image: ]Impedance Analysers



	[image: ]LCR Meters
Microtest/Sourcetronic LCR Meters




	[image: ]Power Meters
Single and Three Phase Power Analysers




	[image: ]Rental Test & Measurement
 Click here to see Test & Measurement units available to rent.




	[image: ]Test & Measurement Offers & Promotions
 Click here to see all Offers & Promotions on Test & Measurement units




	[image: ]Test & Measurement Accessories










	EMC Pre-Compliance
	

EMC Pre-Compliance
	[image: ]Amplifiers



	[image: ]Antennas
Aaronia and Tekbox Antennas 




	[image: ]Attenuators



	[image: ]Bench Spectrum Analysers
 Bench and Handheld Spectrum Analysers from 500MHz to 7.5GHz 




	[image: ]Tekbox Comb Generators
9kHz to 6GHz

5 Models




	[image: ]EMC Shielded Tents / Bags



	[image: ]Line Impedance Stabilisation Network (LISN)



	[image: ]Near Field Probes
The probes serve to locate and identify potential sources of interference within the building blocks of electronic assemblies




	[image: ]RF Cables
RF Cables including RG58, RG316U, RG223 and RG142. BNC, N-Type, SMA, SMB




	[image: ]RF Current Monitoring Probes
Tekbox RF Current Monitoring Probes




	[image: ]Bulk Current Injection Probes (BCI Probes)
 Bulk Current Injection Probes (BCI Probes)




	[image: ]RF Signal Generators
 Maximum Frequency: 1.5GHz to 13.6GHz




	[image: ]TEM Cells



	[image: ]EMC Pre-Compliance Software



	[image: ]Rental EMC Pre-Compliance
 Click here to see EMC Pre-Compliance units available to rent.




	[image: TekBox TBCDN-M3 Coupling Decoupling Networks (CDN) M3]CDNs – Coupling Decoupling Networks



	[image: ]WIDEBAND INJECTION TRANSFORMERS
 wideband injection transformer for control loop stability measurements











	Safety Testers
	

Safety Testers
	[image: ]AC Flash Testers



	[image: ]AC/DC Flash Testers



	[image: ]AC Flash Testers & Insulation Resistance Testers



	[image: ]AC Flash Testers & Earth Bond Testers



	[image: ]AC/DC Flash Testers & Insulation Resistance Testers



	[image: ]AC/DC Flash Testers & Insulation Resistance Testers & Earth Bond Testers



	[image: ]AC/DC Flash Testers & Insulation Resistance Testers & Partial Discharge Testers



	[image: ]Ground Bond Testers



	[image: ]Insulation Resistance Testers
 25V – 1000V Insulation Resistance Tester




	[image: ]Leakage Current Testers



	[image: ]All In One Systems



	[image: ]Rental Safety Testers
Click here to see Safety Testers available to rent.











	Soldering Irons / Test Tools
	

Soldering Irons / Test Tools
	[image: ]Soldering Irons
Atten & JBC Soldering Irons with a variety of tips and heaters




	[image: ]Test Tools
Circuit Board mounting testing solutions for Soldering, Inspection and Hands-Free measurements











	Calibration & Metrology Instruments
	

Calibration & Metrology Instruments
	[image: Calibration Software]Calibration Software



	[image: Electrical Test Calibrators]Electrical Test Calibrators



	[image: Multi-Product Calibrators]Multi-Product Calibrators



	[image: Power & Energy Calibrators]Power & Energy Calibrators



	[image: Process Calibrators]Process Calibrators



	[image: Impedance Standards]Impedance Standards



	[image: Decade Boxes]Decade Boxes
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AC Power Supplies
	[image: ]Kikusui PCR-MA Series (PWM Type) AC Power Supplies / Frequency Converters
Single Phase

Voltage Range: 0-310V

Frequency Range: 40-500Hz

Power: 500VA to 4kVA

4 models




	[image: ]Kikusui PCR-LE Series (Amp Type) AC Power Supplies / Frequency Converters
Single Phase/Three Phase

Voltage Range: 0-300V

Frequency Range: 1-999.9Hz

Power: 500VA to 9kVA

8 Models




	[image: ]Kikusui PCR-WEA/WEA2 Series AC Power Supplies / Frequency Converters
Single Phase/Three Phase

Voltage Range: 0-320V

Frequency Range: 1-5kHz

Power: 1kVA to 36kVA

Models: 9




	[image: ]Kikusui PCR-WEA2R Series Regenerative AC Power Supplies
Single Phase/Three Phase

Voltage Range: 0-320V

Frequency Range: 1-5kHz

Power: 6kVA to 36kVA

Models: 6




	[image: ]Rental AC Power Supplies / Frequency Converters
Click here to see AC Power Supplies available to rent.




	[image: ]AC Power Supplies / Frequency Converters Offers & Promotions
 Click here to see all Offers & Promotions on AC Power Supplies











	DC Power Supplies
	

DC Power Supplies
	[image: ]Delta Elektronika ES150/300 Series Bench DC Power Supplies
Voltage: 0-15V to 0-300V

Current: 0-0.45A to 0-10A

Power: 150W/300W




	[image: ]Delta Elektronika SM800 DC Power Supplies
Voltage: 0-7.5V to 0-400V

Current: 0-2A to 0-80A

Power: 800W




	[image: ]Delta Elektronika SM1500 Series DC Power Supplies
Voltage: 0-15V to 0-400V

Current: 0-4A to 0-100A

Power: 1500W




	[image: ]Delta Elektronika SM3300 Series Bench / Rackmount DC Power Supplies
Voltage: 0-18V to 0-660V

Current: 0-5.5A to 0-220A

Power: 3300W

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422*, USB*




	[image: ]Delta Elektronika SM6000 Series DC Power Supplies
Voltage: 0-15V to 0-600V

Current: 0-10A to 0-400A

Power: 6000W




	[image: ]Delta Elektronika SM15K Series Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-70V to 0-1500V

Current: 0-±30A to 0-±450A

Power:15kW

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422* USB*




	[image: ]Kikusui PXB Series Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-500V to 0-1500V

Current: 0-30A to 0-120A

Power: 20kW 




	[image: ]Kikusui PBZ Series High Speed Bi-Polar 4 Quadrant Sink / Source Power Supplies
Voltage: 0 – ±10V to 0 – ±80V

Current: 0 – ±5A to 0 – ±100A

Power: 20kW

Analogue, USB, GPIB, RS232, LAN*

17 Models




	[image: ]Kikusui PMX Series DC Programmable Linear Power Supplies
Voltage: 0-18V to 0-500V

Current: 0-0.1A to 0-5A

Power: 36W to 105W

Analogue, LAN, USB, RS232

9 Models




	[image: ]Kikusui PMX-Multi Series Compact Multi-Output DC Power Supply
Output Voltage: 0-6V to 0-32V

Output Current: 0-2A to 0-5A

Power: 700VA to 900VA

3 Models




	[image: ]Kikusui PWR-01 Series DC Programmable Wide Range Bench Power Supplies
Voltage: 0-40V to 0-650V

Current: 0-1.85A to 0-120A

Power: 400W to 2000W

Analogue, USB, LAN, RS232

12 Models




	[image: ]Kikusui PWX Series Rack Mount Wide Range DC Power Supplies
Voltage: 0-30V to 0-650V

Current: 0-7A to 0-150A

Power: 750W to 1500W

Analogue, USB, LAN

9 Models




	[image: ]Lab-Power LAB-DC Series High Power Rack Mount DC Power Supplies
Voltage: 0-15V to 0-1500V

Current: 0-4.7A to 0-2100A

Power:3kW to 63kW

RS232, Iso Analogue, LAN, GPIB*, USB*

Over 300 Models




	Kikusui PXT Series 20kW DC Programmable Power Supplies



	[image: ]Rigol DP700 Series DC Power Supplies
Voltage: 0-30/50V

Current: 0-5A

Power: 150W

RS232

2 Models




	[image: ]Rigol DP800 Series DC Multiple O/P Linear Power Supplies
Voltage: 0-8V to 0-60V

Current: 0-1A to 0-10A

Power: 200W

USB, LAN*, GPIB*, RS232*

5 Models




	[image: ]Siglent SPD1000X Series Programmable DC Power Supplies
Voltage: 0-16/30V

Current: 0-5/8A

Power: 128/150W

USB Device, LAN

2 Models




	[image: ]Siglent SPD3000C/X/X-E Programmable DC Power Supply
Voltage: 0-32V

Current: 0-3.2A

Power: 220W

USB Device, LAN

3 Models




	[image: ]Siglent SPS5000X Series DC Power Supplies
Voltage: 0-40V to 0-160V

Current: 0-7.5A to 0-90A

Power: 360W to 360W*3

LAN, USB, Analogue – GPIB (Opt)

15 Models




	[image: ]Rental DC Power Supplies
 Click here to see DC Power Supplies available to rent.




	[image: ]DC Power Supplies Offers & Promotions
Click here to see all Offers & Promotions on DC Power Supplies











	Electronic Loads
	

Electronic Loads
	[image: ]Rigol DL3000 Series DC Electronic Loads
Input Voltage: 0-150V

Input Current: 0-40A/60A

Power: 200W/350W

Modes: CC, CV, CR, CP

Max Duty / Slew: 30kHz – 0.5A/MicroS

RS232, LAN, USB, GPIB (Opt.)




	[image: ]Siglent SDL1000X Series DC Electronic Loads
Input Voltage: 1-150V

Input Current: 0-30A

Power: 200W/300W

Modes: CC, CV, CR, CP

Max Duty / Slew: 25kHz – 2.5A/MicroS

RS232, LAN, USB, GPIB (Opt.) 




	[image: ]Kikusui PLZ-U Series Multi-Channel DC Load (Max 5 CH)
Input Voltage: 0-150V

Input Current: 0-100A

Power: 70, 150W

Modes: CC, CR, CV, CP, CC+CV, CR+CV

Max Duty / Slew: 20kHz – 2.4A/MicroS

RS232, USB, GPIB




	[image: ]Kikusui PLZ-5W Series High Performance DC Electronic Loads
Input Voltage: 0.25-150V

Input Current: 0-21600A

Power: 200, 400, 1200 to 10800W

Modes: CC, CR, CV, CP, CC+CV, CR+CV, Short, Arb

Max Duty / Slew: 100kHz 60A/MicroS

RS232, USB, LAN, GPIB




	[image: ]Kikusui PLZ-5WZ Series Multifunctional DC Electronic Loads
Input Voltage: 0.25-150V

Input Current: 0-21600A

Power: 200, 400, 1200

Modes: CC, CR, CV, CP, CC+CV, CR+CV, Short, Arb

Max Duty / Slew: 100kHz 60A/MicroS

RS232, USB, LAN, GPIB




	[image: ]Kikusui PLZ-5WH2 Series High Voltage DC Electronic Loads
Input Voltage: 10-1000V

Input Current: 0-400A

Power: 1kW – 20kW

Modes: CC, CR, CV, CP, Arb

Max Duty / Slew: 10kHz – 20A/MicroS

RS232C, LAN, USB, GPIB (Opt.)




	[image: ]Delta Elektronika High Power System Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-70V to 0-1500V

Current: 0-±30A to 0-±9000A

Power: 15kW to 300kW

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422*, USB*




	[image: ]Delta Elektronika SM15K Series Regenerative Bi-Directional Sink / Source DC Power Supplies
Voltage: 0-70V to 0-1500V

Current: 0-±30A to 0-±450A

Power: 15kW

LAN, Digital I/O*, Iso Analogue*, Master Slave*, RS232*, RS485*, RS422*, USB*




	[image: ]Electronic Loads Offers & Promotions
Click here to see all Offers & Promotions on Electronic Loads




	[image: ]Rental Electronic Loads
 Click here to see Electronic Loads available to rent.











	Test & Measurement
	

Test & Measurement
	[image: ]Digital Oscilloscopes
Bench and Handheld Oscilloscopes from 50MHz to 2GHz




	[image: All-Oscilloscope-Probes]Oscilloscope Probes
 All Oscilloscope Probes




	[image: ]Battery Impedance Meters
Kikusui Battery Impedance Meters 300V/1000V Max.




	[image: ]Bench Spectrum Analysers
Bench and Handheld Spectrum Analysers from 9kHz to 26.5GHz




	[image: ]Bench Vector Network Analysers
Bench Vector Network Analysers from 9kHz to 26.5GHz




	[image: ]Clamp-On Multimeters
Brymen Clamp-On Multimeters




	[image: ]Current Transducers
Precision Current Transducers up to 2000A

Data Loggers / DAQ

Handheld and Bench Data Loggers




	[image: ]Data Loggers & Acquisition
Graphtec Data Loggers and Rigol Data Acquisition Systems




	[image: ]Digital Multimeters
Bench and Handheld DMM up to 6.5 digits




	[image: ]Function Generators
Frequency: 10MHz to 1000MHz

Channels: 1/2

Sample Rate: 125MSa/s to 2.4GSa/s




	[image: ]RF Signal Generators
 Maximum Frequency: 1.5GHz to 20GHz




	[image: ]Handheld Multimeters
Brymen Handheld Multimeters




	[image: ]Impedance Analysers



	[image: ]LCR Meters
Microtest/Sourcetronic LCR Meters




	[image: ]Power Meters
Single and Three Phase Power Analysers




	[image: ]Rental Test & Measurement
 Click here to see Test & Measurement units available to rent.




	[image: ]Test & Measurement Offers & Promotions
 Click here to see all Offers & Promotions on Test & Measurement units




	[image: ]Test & Measurement Accessories










	EMC Pre-Compliance
	

EMC Pre-Compliance
	[image: ]Amplifiers



	[image: ]Antennas
Aaronia and Tekbox Antennas 




	[image: ]Attenuators



	[image: ]Bench Spectrum Analysers
 Bench and Handheld Spectrum Analysers from 500MHz to 7.5GHz 




	[image: ]Tekbox Comb Generators
9kHz to 6GHz

5 Models




	[image: ]EMC Shielded Tents / Bags



	[image: ]Line Impedance Stabilisation Network (LISN)



	[image: ]Near Field Probes
The probes serve to locate and identify potential sources of interference within the building blocks of electronic assemblies




	[image: ]RF Cables
RF Cables including RG58, RG316U, RG223 and RG142. BNC, N-Type, SMA, SMB




	[image: ]RF Current Monitoring Probes
Tekbox RF Current Monitoring Probes




	[image: ]Bulk Current Injection Probes (BCI Probes)
 Bulk Current Injection Probes (BCI Probes)




	[image: ]RF Signal Generators
 Maximum Frequency: 1.5GHz to 13.6GHz




	[image: ]TEM Cells



	[image: ]EMC Pre-Compliance Software



	[image: ]Rental EMC Pre-Compliance
 Click here to see EMC Pre-Compliance units available to rent.




	[image: TekBox TBCDN-M3 Coupling Decoupling Networks (CDN) M3]CDNs – Coupling Decoupling Networks



	[image: ]WIDEBAND INJECTION TRANSFORMERS
 wideband injection transformer for control loop stability measurements











	Safety Testers
	

Safety Testers
	[image: ]AC Flash Testers



	[image: ]AC/DC Flash Testers



	[image: ]AC Flash Testers & Insulation Resistance Testers



	[image: ]AC Flash Testers & Earth Bond Testers



	[image: ]AC/DC Flash Testers & Insulation Resistance Testers



	[image: ]AC/DC Flash Testers & Insulation Resistance Testers & Earth Bond Testers



	[image: ]AC/DC Flash Testers & Insulation Resistance Testers & Partial Discharge Testers



	[image: ]Ground Bond Testers



	[image: ]Insulation Resistance Testers
 25V – 1000V Insulation Resistance Tester




	[image: ]Leakage Current Testers



	[image: ]All In One Systems



	[image: ]Rental Safety Testers
Click here to see Safety Testers available to rent.











	Soldering Irons / Test Tools
	

Soldering Irons / Test Tools
	[image: ]Soldering Irons
Atten & JBC Soldering Irons with a variety of tips and heaters




	[image: ]Test Tools
Circuit Board mounting testing solutions for Soldering, Inspection and Hands-Free measurements











	Calibration & Metrology Instruments
	

Calibration & Metrology Instruments
	[image: Calibration Software]Calibration Software



	[image: Electrical Test Calibrators]Electrical Test Calibrators



	[image: Multi-Product Calibrators]Multi-Product Calibrators



	[image: Power & Energy Calibrators]Power & Energy Calibrators



	[image: Process Calibrators]Process Calibrators



	[image: Impedance Standards]Impedance Standards



	[image: Decade Boxes]Decade Boxes
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	Posted on: June 18th, 2021	by Doug Lovell	

					

																
	We took a retired Siemens A36 cellphone to learn the capabilities of this new Siglent scope. Available documentation and medium-density PCB of the selected A36 made the signal probing easy to implement. We used TEK P6243 active probes initially for their low capacity loading but changed to passive probes later as monitored signals proved to be quite robust.

 

[image: ]Figure 1: probing IQ signals in Tx and Rx path of the Siemens A36

 

Three signals were selected to monitor the cellphone operation:

	Transmit IQ baseband modulation signal, Q component, on Pin 48 on scope Channel 1
	Receive IQ baseband modulation signal, I component, on Pin 12 on scope Channel 2
	Battery current consumption from 0.1 Ohm resistor, between (-) power supply and phone ground on scope Channel 4 (resulting in negative signal polarity)
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Figure 2: block diagram of PMB6250 Smarti IC with probe inputs

At first we observed the phone attached to the GSM network, periodically listening for an eventual incoming call on paging channel once per second. Once every 33 seconds, the phone is additionally checking the signal level of other base stations to request the network to camp on the stronger base station in the case when the phone is moving.
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Figure 3: Rx signals for paging (left) and neighbour cell measurements (right)

Current peaks of 30 mA at the end of Rx signal burst indicate the processing power needed for decoding of the received signal. Neighbour channel measurement need only a part of the burst, allowing for frequency switching (PLL re-tuning) between the 3 bursts. We can see how noisy the other base stations are, and that the first burst of the serving base station has the least noise of all.

 

[image: ]

Figure 4: Rx signal detail and processing power (power consumption)

Using the scope persistence and colour histogram, we can visualise the received signal. We also used the scope Zone Trigger function (area 1) to distinguish between the longer data and shorter paging channels. We see the signal reception is longer than the data burst length of 570 µs. This allows for the demodulation of signals that may be dealing with multipath propagation. In a mountainous region, for example, base station signals can reach the phone on the direct fast track but may also propagate along a path with multiple reflections. Up to +-3 symbols delay can be processed by the A36 channel equaliser.
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Figure 5: Histogram of Rx signal with 1 sec persistence

Then we set up a call between the phone and the network. For the first time, we can see the phone transmitter operation (yellow Channel 1). As the phone receives an incoming call from the paging channel it changes from idle to the call state after the user picks up the call of the ringing phone.
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Figure 6: Incoming call setup flow

Parallel to the call, the phone still performs neighbour cell measurements for the case it finds a stronger base station that can handover the call.
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Figure 7: Call Tx and Rx bursts

On the transmit burst we can observe the permanently changing data bits carrying the speech signal. The static non-changing bits are the Tail Bits at the beginning and the end of the burst. Most important is the Training Sequence in the middle of the burst. The channel equaliser of the receiver is training its best adjustments on this training sequence and use this adjustment for the whole burst. The training sequence is in the middle of the burst, while the propagation conditions are changing as the phone is moving and the position in the middle of the burst is best for the whole burst. 1-second persistence, colour histogram and zone trigger features of the scope are used to visualise this dynamic situation.
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Figure 8: Histogram of Tx signal with 1-sec persistence

Peak current of almost 2 A at 4 V DCin covers the demand of the Tx power amplifier. During the reception of a call, the peak current is 100 mA. There is no measurable power consumption between the Rx paging reception, the implemented Eco-Mode only powers the 32 kHz clock inside the phone to wake-up the phone for the next paging. That’s why the battery charge can last for many days if no calls performed.

Large memory depth of the scope was very helpful to zoom-in into the captured data. Various trigger options helped to get a stable trigger for fast-changing signals.

We were extremely surprised by the good performance and rich features of the new Siglent SDS2000x Plus oscilloscope. The performance of this mid-class entry model is on the level of high-end units back in the time when one of the authors designed the A36 phone. We recommend this scope to all interested readers and look forward to checking LTE and 5G phones with this scope in our next projects.
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