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IntroductionIntroduction

Mini-Circuits has developed a family of Portable Test Equipment (PTE) 

that can provide quick and accurate test results without big investment 

in complex test equipments. All modules include built-in user-friendly 

GUI for users without programming experience. Additionally, our 

modules are fully compatible with 32/64-bit Windows® or Linux® 

operating systems, as well as LabVIEW®, C++, C#, Visual Basic®, and 

.NET software.  This allows integration of our modules into existing set 

up very easy to perform and system expansion is also achievable at 

Mini-Circuits 
Page 2

up very easy to perform and system expansion is also achievable at 

very low cost.  

With 40 years of experience in high volume RF testing environment,  

Mini-Circuits can also supply complete test solutions by integrating the 

PTE modules together with our application specific software that can 

significantly reduce test time and increase production throughput.



Portable Test Equipment Overview Portable Test Equipment Overview 
Category Family Product Key Benefits

Signal Source

Synthesized 

Signal 

Generators  
(Wideband  & 

Optimized band)

� Freq: 250 - 4000 MHz 

Pout:  -50 to +20 dBm

Step size:  5kHz – 10 MHz

Very low harmonics  

Freq: 900 – 960 MHz  
(many other models available)

Pout:  -10 to +15 dBm

No external power supply
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Signal

Processing
Switch 

Matrices

Freq: DC – 18 GHz  

Isolation between ports: 85dB 

100 million operating cycles

Signal

Monitoring

Power Sensors

Freq: 1 – 8000 MHz  

Dynamic Range: -30 to +20dBm

30 msec response time

Frequency

Counter

Freq: 1 – 6000 MHz  

Dynamic Range: -28 to +13dBm

100 msec sampling time



Companion PTE ProductsCompanion PTE Products

USBUSB--I/O Control BoxI/O Control Box

is a general purpose USB controlled I/O box which 

provides multiple digital I/O lines and form C relays 

with dry contact outputs 

USB Digital Step Attenuator  USB Digital Step Attenuator  

is a general purpose 50Ω RF digital step attenuator 

controlled via either USB or RS232 ports. Attenuation 
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controlled via either USB or RS232 ports. Attenuation 

range in 0.5 dB steps from 40 to 90 dB available.  

Frequency of operation is up to 4 GHz. 

RS232 & USB to SPI ConverterRS232 & USB to SPI Converter

is a compact USB to SPI and RS232 to SPI converter 

operating at a baud rate of 9600 with an even parity 

bit and 8 data bits per word. The converter uses 

standard TTL levels for the SPI signals



Wideband Synthesized Signal GeneratorsWideband Synthesized Signal Generators

Very Low Harmonics modelVery Low Harmonics model
SSGSSG--4000LH4000LH

High Output Power modelHigh Output Power model
SSGSSG--4000HP4000HP

+24V
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SSGSSG--4000HP  Main Control Screen4000HP  Main Control Screen
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SSGSSG--4000HP  in Sweep Mode4000HP  in Sweep Mode
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SSGSSG--4000HP  in Hop Mode4000HP  in Hop Mode
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SSGSSG--4000HP  Multi4000HP  Multi--generator Control generator Control 
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SSGSSG--4000  2 Tone Generator Setup 4000  2 Tone Generator Setup 

With 0 dBm each tone, 

output  IM3 ~ -86 dBc
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Phase Noise with 1MHz Frequency Step

SSGSSG--4000HP  Typical Performance4000HP  Typical Performance
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USB ElectroUSB Electro--mechanical Switch Matricesmechanical Switch Matrices

USBUSB--1SPDT1SPDT--A18A18 USBUSB--2SPDT2SPDT--A18A18
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USBUSB--3SPDT3SPDT--A18A18 USBUSB--4SPDT4SPDT--A18A18



Advantages of USBAdvantages of USB--4SPDT Switch Matrices4SPDT Switch Matrices

The Big Deal
• Capable of 100 million cycles

• Wide frequency range (DC to 18 GHz)

• 4 SPDT electromechanical, absorptive RF   

switches configurable into  (a) SP3T (b) SP4T (c) 

SP5T (d) DPDT, 3PDT, 4PDT and (e) transfer 

switches
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Cooling  fan controlled by 

internal temperature sensor 

allows  the unit to operate 

continuously  with no down 

time



Versatility of USBVersatility of USB--4SPDT Switch Controller 4SPDT Switch Controller 

With our smart GUI, you can choose one of our standard configurations With our smart GUI, you can choose one of our standard configurations 

with just one click of a button.   with just one click of a button.   
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Standard Switch Configurations

1            COM          21            COM          2 1            COM          21            COM          2

1            COM          21            COM          2 1            COM          21            COM          2



USBUSB--4SPDT as Dual SP3T Switches 4SPDT as Dual SP3T Switches 
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USBUSB--4SPDT4SPDT User Defined Switching SequencesUser Defined Switching Sequences

User can also define the switching User can also define the switching 

sequence, dwell time for each sequence, dwell time for each 

11108080005

1      COM     21      COM     2 1      COM     21      COM     2

USB-4SPDT-A18 USB-4SPDT-A18
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sequence, dwell time for each sequence, dwell time for each 

step, # switching cycles to suit step, # switching cycles to suit 

their specific applicationstheir specific applications

Cabling configuration can be saved Cabling configuration can be saved 

and recalled to and recalled to save set up time save set up time and and 

eliminate operator’s erroreliminate operator’s error

1      COM     21      COM     21      COM     1      COM     



USB Frequency Counter   UFCUSB Frequency Counter   UFC--6000  6000  

The UFC-6000 

counter is a 

handheld device 

that can be operated 

without software.  

Connecting the 

counter to a laptop 
Signal input
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counter to a laptop 

via USB connection 

provides an 

additional display 

and data collection 

capability.

Signal input

Operating Frequency: 1 – 6000 MHz  

Dynamic Range: -28 to +13dBm



USB Frequency Counter UFCUSB Frequency Counter UFC--6000 Precision6000 Precision
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USB I/O CONTROL BOX              USB I/O CONTROL BOX              USBUSB--I/OI/O--16D8R16D8R

Features Description

USB HID (Human Interface 

Device)

Plug-and-Play (no device driver required)

16 digital I/O lines in 2 bytes of 8

channels each

Accessible  through a single 26 pin IDC type 

connector,  these channels can sink/source upto

80mA total. Each digital I/O byte can operate as 

Input or Output independently 
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Input or Output independently 

8 relays with dry contact outputs Accessible through a 34 pin IDC type connector,  

these relays support an AC load of 125VAC at 0.5A 

or DC load of 24VDC at 1A and use approximately 

25mA 

Selectable TTL voltage Either 3.3V (LVTTL) or 5V (TTL) can be selected 

through an external switch

Power consumption 500mA max 

at 5V

All required power from the USB bus



USBUSB--I/OI/O--16D8R  Software GUI 16D8R  Software GUI 
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USBUSB--I/OI/O--16D8R  Applications16D8R  Applications
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USB to SPI Converter USB to SPI Converter -- Digital Step Attenuator Digital Step Attenuator 
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Smart Power Sensor   Smart Power Sensor   
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Smart Power Sensor Products   Smart Power Sensor Products   

Key Features

•  USB HID device compatible with 32/64 Bit operating systems (no driver required) 

•  Includes measurement application GUI software with API-DLL com object

•  Compatible with NI LabVIEW®, Delphi®, Borland C++, C#, VC++, VB®, MATLAB®,   

Agilent VEE®, Python and .Net

•  High speed measurement capability  10 msec typical (PWR-8FS)

•  No calibration required before taking measurement 

•  Multi-sensor capability  
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PWR-4GHS 50Ω 9 kHz to 4000 MHz

PWR-6GHS 50Ω 1 to 6000 MHz

PWR-8FS 50Ω 1 to 8000 MHz

PWR-8GHS 50Ω 1 to 8000 MHz

PWR-2.5GHS-75 75Ω 100 kHz to 2500 MHz

•  Multi-sensor capability  



Smart Power Sensor Applications SoftwareSmart Power Sensor Applications Software
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Filter I. Loss & R. Loss Test Set UpFilter I. Loss & R. Loss Test Set Up
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USB HUB

For R. Loss measurement, SW A setting is  For R. Loss measurement, SW A setting is  COMCOM�������� port 2port 2

R. Loss path



Filter Insertion Loss MeasurementFilter Insertion Loss Measurement

You can drag the You can drag the 
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You can drag the You can drag the 

cursor to display the cursor to display the 

data at different data at different 

frequenciesfrequencies



Filter Return Loss MeasurementFilter Return Loss Measurement
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2 Port  S11 2 Port  S11 & & S12 S12 -- Universal SetupUniversal Setup

SSG-

4000HP

I Loss CAL path

SW D

SW B

R. LOSS CAL  = 

OPEN LOAD

SW A

COM

COM

COM

2

1
2 2

1 1
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PWR-8GHS

SW C

1

2

1



Filter Filter S11 & S11 & S12 S12 -- Switch SequenceSwitch Sequence
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S11 S11 CAL & Test  (Switch CAL & Test  (Switch SeqSeq #1 & #2)#1 & #2)
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S12 S12 CAL & Test  (Switch CAL & Test  (Switch SeqSeq #3 & #4)#3 & #4)
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Automatic 

Test Handler

Custom High Speed 5 Port TesterCustom High Speed 5 Port Tester
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MiniCircuits  high 

speed 5 port 

tester



High Speed 4 way Splitter TesterHigh Speed 4 way Splitter Tester

MCL Signal 

Generator

USB-2SPDT

Switch Matrix

DUT

4 way splitter

S
PWR-SEN2

PWR-SEN3  

1

2

3

B

A

D

C

PWR-SEN1

A
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PWR-SEN4
4

USB-4SPDT

Switch Matrix

LAPTOP USB HUB

B

USB I/O control 

box



Verifying Test speed Verifying Test speed vsvs Input Power LevelInput Power Level
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Production Test ResultProduction Test Result
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Production Throughput ImprovementProduction Throughput Improvement
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Existing tester

Existing tester



Economics  101Economics  101

4 port Network Analyzer
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�������� We now achieved the same goal using hardware that cost 70% lessWe now achieved the same goal using hardware that cost 70% less

�������� We have also increased the throughput by 83%, which means more savings  We have also increased the throughput by 83%, which means more savings  

on operation coston operation cost



Production Test Data Report Production Test Data Report -- StatisticalStatistical
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Production Test Data Report Production Test Data Report –– Multiple units Multiple units 
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