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1 Safety 
Please review the following safety precautions to avoid injury and prevent damage to this product or any 
products connected to it. 
 
To avoid potential hazards, use this product only as specified. 
 
Only qualified personnel should perform service procedures. 
 
To Avoid Fire or Personal Injury: 
 

Use Proper Power  Adapter. Use only the power adapter specified for this product and certified for the 
country of use. 
 
Connect and Disconnect Properly. Do not connect or disconnect probes or test leads while they are 
connected to a voltage source. 
 
Connect and Disconnect Properly. De-energize the circuit under test before connecting or disconnecting 
the current probe. 
 
Ground the Product. This product is grounded through the grounding conductor of the power cord. To 
avoid electric shock, the grounding conductor must be connected to earth ground. Before making 
connections to the input or output terminals of the product, ensure that the product is properly grounded. 
 
Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings and markings on the 
product. Consult the product manual for further ratings information before making connections to the 
product. 
 
The inputs are not rated for connection to mains or Category II, III, or IV circuits. 
 
Connect the probe reference lead to earth ground only. 
 
Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum 
rating of that terminal. 

 
Power Disconnect. Power adapter disconnection disconnects the product from the power source. Do not block 
the power connection; it must remain accessible to the user at all times. 
 
Do Not Operate Without Covers. Do not operate this product with covers or panels removed. 
 
Do Not Operate With Suspected Failures. If you suspect that there is damage to this product, have it inspected 
by qualified service personnel. 
 
Avoid Exposed Circuitry. Do not touch exposed connections and components when power is present. 
 
Do Not Operate in Wet/Damp Conditions. 
 
Do Not Operate in an Explosive Atmosphere. 
 
Keep Product Surfaces Clean and Dry. 
 
Provide Proper Ventilation. Ensure the unit has adequate ventilation so the ambient temperature does not 
exceed 40 deg. C.  
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2 Overview 
 
The Cleverscope is a PC based mixed signal oscilloscope, spectrum analyser, and signal generator. Signals are 
captured by the Cleverscope Acquisition Unit that connects via USB or Ethernet connection to a local PC. 
Software in the PC provides a significant functionality not normally unavailable from traditional stand-alone 
oscilloscopes.  
 
The Scope display is the main window and, as shown below, contains the normal waveform display together 
with an information panel, plus the option for displaying up 8 to digital inputs.  
 

 
 
On-screen controls allow the display to be adjusted as required. Tracers are provided to facilitate detailed 
measurements. 
 
Cleverscope functionality is resident on the PC. The Cleverscope Application Software implements several 
different oscilloscope displays, signal generator controls, spectrum analyser, digital logic analyser, protocol 
anaylser, Matlab functionality, and copy and paste facilities for documentation of test results. Graphs and data 
can be copied and pasted to other applications, saved or loaded from disk, and printed.  
 
 A full technical specification is included at the end of this manual.  
 
Cleverscope  
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Cleverscope has been designing and manufacturing test equipment since 2004. The company is based in 
Auckland, New Zealand. 
 
Circuit boards are assembled in a modern RoHS compliant ISO9002 certified manufacturing facility, also in 
Auckland.  
 
The RoHS Compliance Statement is available at www.cleverscope.com.  
 
Both Cleverscope models have been tested to comply with CE directives on Electromagnetic Compatibility 
(89/336/EEC) and Low Voltage (73/23/EEC). 
 
Cleverscope Models  
 
All Models have 2 Analog Channels, External trigger Input, Cleverscope Application Software, a dual channel 
sampler and an interface to the PC. 
 
Cleverscopes are also available in OEM configurations and quantities for embedded applications. 
 
Orders can be placed online via the web site or sent via email or purchased through distributors. Distributors are 
listed on the web site.  
 
All Cleverscopes come with a three year warranty from date of manufacture. There is also a Money Back 
Guarantee, details of which are on the web site.  
 
USB 2.0 Interface (CS740) Models  
 
CS320A  4M Samples, 10 bit sampler, USB I/O 
 The CS320A can be upgraded to 8M memory, 12 or 14 bit dual channel sampler, plus signal 

generator. 
 
CS328A  4M Samples, 10 bit sampler, 8 digital inputs, USB I/O 
 The CS328 can be upgraded to 8M memory and 12 or 14 bit dual channel sampler, plus signal 

generator. 
 
CS328A-XS  8M Samples, 14 bit sampler, 8 digital inputs, USB I/O, CS700 Signal Generator 
 
Ethernet (Isolated) (CS741) Models 
 
CS320AE 4M Samples, 10 bit sampler, Ethernet I/O 
 The CS320AE can be upgraded to 8M memory and 12 or 14 bit dual channel sampler plus 

signal generator. 
 
CS328AE 4M Samples, 10 bit sampler, 8 digital inputs, Ethernet I/O  
 The CS328AE can be upgraded to 8M memory and 12 or 14 bit dual channel sampler plus 

signal generator. 
 
CS328A-XSE  8M Samples, 14 bit sampler, 8 digital inputs, Ethernet I/O, CS700 Signal Generator 
 

http://www.cleverscope.com/
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Modules 
 
CS800 Upgrade to 8MSample memory 
CS810 External Sampler Clock Interface 
CS710 100MHz 10 bit dual channel sampler 
CS712 100MHz 12 bit dual channel sampler 
CS714 100MHz 14 bit dual channel sampler 
CS740 USB 2.0 PC Interface module 
CS741 Ethernet Interface module 
CS700A  Signal Generator (0 ̄  10 MHz, Sine, Square, Triangle) 
CS701 Sine Wave Generator 300Vrms isolated (0 ̄  65MHz, sine) 
 
Accessories 
 
CS1001  Analog Probe - 1x, 10x 250MHz 
CS1002  Analog Probe ̄  100x 250MHz 
CS1003  Analog Probe - 1000x, 50MHz 
CS1004  Digital Probe Pod ̄  4bit 100MHz (including probe clips) Colour-coded ports 1-4 
CS1004  Digital Probe Pod ̄  4bit 100MHz (including probe clips) Colour-coded ports 5-8 
CS1010  50 5ns delay line to connect Channel A to Channel B for 200MSample operation 
CS1020  2 port link cable to connect two Cleverscope units for four channel operation 
CS1030  Differential Probe 25MHz 1300v 
CS1031  Differential Probe 50MHz 6500v 
CS1041  USB Isolator 
CS1050  Power Supply without 230/110v cable 
CS1060  70Amp AD Dc current Probe 
 
Probe sets come complete with the probe tip accessories, compensation adjusting tool, and channel Identifying 
clips.  Each probe packet includes a frequency response chart. 
 
 
Upgrades 
 
Upgrades are normally specified at time of ordering and supplied installed ex-factory. 
 
Some modules can be retro-fitted in the field by qualified personnel using antistatic facilities and appropriate 
tools. Full instructions are provided by Cleverscope. 
 
Configurations 
 
Cleverscopes are defined by their configuration ID in the form of mem.sps.bit.sig.io where  
 

mem 4 or 8 4MSamples or 8MSamples  
sps 10  Speed in 10MSPS unit, 100MSPS = 10 
bit 10, 12, or 14 Number of sampler bits 
sig 0 or 1  0 not fitted, 1 CS700A fitted 2 701 fitted  

 io 1 or 2 1 USB, 2 Ethernet 
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3 Getting Started 
 
The Cleverscope is easy to set up and get running once the Cleverscope application software is installed on your 
PC.  

3.1 Unpack   

Cleverscopes are normally supplied as a boxed kit containing the Cleverscope Acquisition Unit, power supply 
and power cable, two 1x/10x 250MHz probes, installation Instructions, a Cleverscope Application Software 
CDROM, and digital probe sets for the digital versions.  
 
Unpack the box, remove wrapping and discard safely.  
 

3.2 Install Cleverscope Application Software 

The Cleverscope Application Software is supplied on the CD that came with the unit.  
Install the software by following the instructions on the printed sheet. Do not plug in the Cleverscope while 
installing the software.  
 
Minimum requirements are a Pentium PC with at least 256 MB of memory running Windows 7, Windows Vista, 
Windows XP or Windows 2000. 
 

3.3 Power up the Cleverscope Acquisition Unit (CAU) 

Connect the DC power cable to POWER IN, socket on the rear panel. 
 
Note: When you plug the power adapter into the mains the Trig indicator should blink and the Power indicator 
should show a steady green. This is the self test completing.  
 
Plug the power adaptor into the mains. Observe the green power light. 
 

3.4 Connect the CAU to the PC - USB 

Connect the USB cable to USB port on the rear of the unit and to the PC. 
 
Note   If this is the first time of use, there will be a small delay while Windows finds the drivers. 
  

3.5 Connect the CAU to the PC - Ethernet 

For an Ethernet CAU connect the Ethernet cable to the Ethernet port on the rear of the unit and to the 
PC/switch/network.  
Check the indicator lights on the Ethernet port are illuminated. 
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3.6 Acquire a Signal for Display 

Start the Cleverscope application software on the PC.  
 
Cleverscope Displays on Start-up 

 
 
Enable Channels A & B 

 
 
Probe Attenuation 

 
 

On the Cleverscope Control Panel  

Click the Enabled buttons for both channel A and B so that they both display  

Click the Coupling buttons for both channel A and B so that they both display  
 
Check the probe attenuation are both set to x1. 

Connect probes to Chan A and Chan B and, using the clip accessory, clip the probe tips to the Probe Comp pin 
on the CAU front panel, the leftmost of the two pins. 
Note: Probe Comp produces a 2v p-p square wave signal for probe frequency response compensation.  
 
Clip the earth clips to the earth pin, the rightmost of the two pins. 
 
Check the probe attenuation slider switch on the probe barrel is set to x1. 
 
Autoset  

 
 

Click to automatically scale the Scope Display and automatically set the trigger settings 
to match the signal you have connected. 
Autoset may take a few moments to acquire the signal and work out the correct 
display settings. 
 

 
The result should be similar to the following: 
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Start-up First Capture 

 
 
Channel A is displayed in the lower half of the Scope display and is coloured red.  

The axis for channel A is on the left. 
 

Channel B  is displayed on the upper half of the Scope display and coloured blue.  
Channel B axis is on the Right. 
 

Y-Axis Note both channels are referenced to ground (0 volts) in their respective scales. 
 

X-Axis Both displays are shown on a common time axis with ª0« in the middle of the 
graph. 
Times to the left of ª0.0« are before rigger and time after ª0.0« post trigger. 
 

Triggering 

 

The graph above shows the acquisition has triggered on the falling edge of 
channel A at a trigger level of about 1V (984.7382m displayed in the Trigger 1 
Level field). 
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3.7 Compensate Probes  

This is a good time to compensate your probes. 
 

 Go to the Cleverscope Control Panel window.  
 
In the ACQUIRE area, set the Probe attenuation to x10. 
 

 In the TRIGGER area, set the trigger Level to 1 V. 
 

 You should be already viewing the Scope display. 
 
If not the select the Scope display window from the Control Panel Window 
menu.  
 

 Set the A channel graph axis to include the voltage range 0 to 4V. 
 

 Set the time axis to include the range ̄ 750 µs to + 750 µs. 
 

 Plug the scope probe into the A channel, attach the hook probe tip. 
 

 Set the probe switch (on the barrel of the probe) to x10. 
 

 Connect the ground crocodile clip to the right hand ground terminal. 
 

 Connect the probe to the left hand Probe Comp output terminal. 
 

 

 
 

 
 

Go to the Cleverscope Control Panel window.  
 
Click Triggered button and you should see a graph similar to that on the left. 
<<<< 
 

Overshoot or Slow Rise-time 
 

        
 

Note The graph may have either over-shoot or slow rise-time.  
 
Both overshoot and slow rise-time require correction to compensate the probe 
capacitance and ensure a flat frequency response. 
 
 

 
 

On the Control Panel click the Auto button. 
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Compensated 

 
 

Adjust the small red screw in the body of the BNC connector end of the probe 
until the graph is flat. Repeat the process for all oscilloscope probes. 
 
Note   You may like to do this on B channel, to familiarize yourself with the B 
channel controls. 
 

 Reset Probe settings to x1 on Control Panel and probes 
 

3.8 Changing the Trigger Edge 

In the captures shown in the previous topics the Cleverscope has triggered on the falling edge. To change this 
to trigger on the rising edge go to the TRIGGER area on the Control Panel.  
 
Trigger 1 Slope 

 

Click in the Source field or use the arrows to select the trigger source.  
In this instance it is to trigger from channel A (Chan A). 
 
Click on the Slope symbol to toggle to a rising edge trigger. 
 
 
 

 

3.9 Setting Trigger Level 

 
Cleverscope Tools 

 
 

 

On the Cleverscope Tools click on either the rising edge or falling edge trigger button. 
 
In addition to setting the trigger to a rising or falling edge it should show a black line 
across the display at the voltage level at which the display will attempt to trigger. 
 

  

 
 

 You should be able to see the display change to show a trigger on the selected edge. 
  
You can toggle the trigger Edge button and watch the display in the Scope Display 
change each time. 
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Adjust the trigger level by dragging the line to the required point. A small Rising or 
Falling edge symbol will appear on the graph. Click and drag the line to the required 
voltage level. 
 
You can also type the trigger value directly into the Level window. Here we have 
entered 700 mV. 
 

 

3.10 Adjusting the Scope Display 

You can set up the acquisition manually to fine tune what Autoset has initially selected. Display controls are 
placed on the on the sides and bottom of the Scope display. 
 
 Use the up ( ) and down ( ) vertical display buttons and the vertical expand ( ) 

and contract ( ) buttons for channel A to size the displayed waveform the way you 
would like to see it. 

Vertical Axis Setting 

 

As an example you could select 0.50 volts per major horizontal gridline as shown to the 
left. 
 
You can also over-type the end values of the displayed axis to change the axis as you 
want. Value are in the current scale. If, for example, the left hand time axis displays      
-1500, and the display units are us, you can overtype -3000 to change the left hand 
end to -3000 us. Hit Enter to register the change.  

 
 
 

Go to the Cleverscope Control Panel window. 
 

 

 
 

In the AQUIRE area, click the Single button to acquire a single frame of signal data.  
The Scope Display will then display the acquired signal. In the example below, the the 
trigger is at 700 mV. 
 

 The auto-fit buttons (  and ) for channel A and B can be used to bring the signal 
traces into view. Cleverscope will apply the optimum vertical scaling and positioning for 
the signal data. 
 
 
For the vertical scale, the positioning and scaling of the signal trace with respect to time 
can be altered using the horizontal display buttons 

 

 

The screen at left shows the capture after the Channel A auto-fit 
button was clicked.  
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Time Axis 

 

 

 
Contract Time  
 

 
 

 
 

The screen at left shows the capture after the Channel A Contract Time 
button was clicked.  
 
The display will adjust each time the button is clicked. 
 
Note The trigger point is always positioned at time zero on the 
horizontal axis. 
 

 

 

 

The screen at left shows the capture after the Channel A Expand Time 
button was clicked. 
 
The display will adjust each time the button is clicked. 

 Channel B behaves the same as Channel A. 
 

3.11 Signal Generators 

If you ordered your Cleverscope to be supplied with the CS700A Signal Generator module fitted you can now 
use that to experiment further with capturing signals at different frequencies and wave shapes (sine, square and 
triangle). 
 
Chapter 11, CS700A Signal Generator Module Controls describes the use of the Signal Generator module. 
(Klqb vlr `^k rmdo^ab vlro @ibsbop`lmb ql fk`irab qeb @P4--> fc fq t^pk«q cfqqba bu-factory.) 
 
You can also use the internal Signal Generator Simulator to experiment further with capturing signals at 
different frequencies and wave shapes. 
 
Chapter 12, Internal Signal Generator Simulator describes the use of the internal software Signal Generator 
Simulator. Note the Simulator is software only and the connection to the Channel A & B inputs is done internally 
so no external connections are required. You cannot use the simulator for testing external units. 
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3.12 Keyboard Shortcuts ï Quick Reference 

 
Movement: 

« and  move the cursor left and right 

Shift + « and  move the graph left and right 

Ctrl + « and  change the x-scale up or down, centred on the tracer 
 

¬ and ® move the selected graph up and down 

Shift + ¬ and ® move the selected graph up and down 

Ctrl + ¬ and ® change the y-scale up and down, centred on the tracer 
 
Markers: 
1 and 2 set markers one and two 
Spacebar sets the next marker 
 
Graph Viewing: 
Tab swaps channels 
A autoscales the graphs 
PageDown zooms in on the tracer 
PageUp zooms out on the tracer 
L locks the tracking display position on the current scope display tracer position 
F10 automatically sets the graph scales and trigger settings 
 
Control: 
C or Ctrl + C copies the graph to the clipboard 
X or Ctrl + X clears the graph 
P or Ctrl + P prints the graph 
F1 chooses the Pan/Tracer cursor 
F2 chooses the Annotation cursor 
F3 chooses the Rising Trigger cursor 
F4 chooses the Falling Trigger cursor 
 
Sampling: 
F7 initiates a single acquisition 
F8 initiates automatic acquisition 
F9 initiates triggered acquisition 
 
 
Mouse Wheel: 
The mouse wheel acts as a virtual knob on whatever control was last selected. So if you select the Chan A 
Contract button, and then use the Mouse Wheel, the wheel acts as a virtual knob on the Channel A Volts/div.  
 
Note   You can copy the keyboard shortcut control list from the About Cleverscope window and paste wherever 
it is helpful for you. 
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4 Cleverscope Control Panel 
 
The Cleverscope Application software provides a Control Panel to setup and control signal acquisition. A 
number of display windows show alternative but simultaneous views of signal and spectrum data. It also has 
additional windows that control the way the signal data is processed and displayed as well as controls for the 
optional CS700A Signal Generator. 
 
The Cleverscope Control Panel contains all of the controls and menu items for capturing, and saving signal data. 
Note   You can individually size and position each window to optimize the ease of use and views of signal and 
spectrum data.  
 
Control Panel 
 
 
Minimise Control Panel 
 
Close Control Panel  
 
TOOLS  zone 
 
DISPLAY zone 
 
ACQUIRE zone 
 
TRIGGER 1 zone 
 
TRIGGER 1~2 zone 
 
Decode Protocol zone 

Normally displayed when the Cleverscope Application is 
started. 
 
Click minimise icon.  
 
Click the X button to Exit Cleverscope and close all windows. 
 
Selects application wide tools.  
 
Settings for signal data storage and display. 
 
Settings for signal acquisition. 
 
Trigger settings for Trigger 1. 
 
Trigger settings for Trigger 1 and 2.  
 
Protocol decode settings.  

 

 

4.1 Cleverscope Tools Zone [Control Panel] 

The Cleverscope Tools zone contains controls that apply to all Cleverscope displays. Buttons are used to activate 
the controls to pan a graph, zoom it, annotate it, adjust floating markers, or set the trigger level. 
 

 
 

Cleverscope Tools Zone buttons  

Hand Tool  

 
 

The ªE^ka Qlli %ªdo^__fkd qlli«& or Pan cursor tool is used to pan the graph by dragging 
anywhere inside the graph to move it into the desired position. 
 
Click on the ªgrabbing hand« qlli _rqqlk+ Jlsb qeb jlrpb `roplo lk ql qeb afpmi^v+ 
Hold down the left mouse button and drag the screen to move it.  
 

Horizontal Expand 

 
 

The Horizontal Expand cursor tool is used to horizontally expand the graph section in which 
it is used. Click on the ªHorizontal Expand« qlli _rqqlk+ Jlsb qeb jlrpb `roplo lk ql qeb
display, at the point you want to expand. 
 
Click and hold down the Left mouse button to drag the section line left or right to highlight 
the area to be zoomed. Release the left button, and the selection will expand to fit the 
screen.  Use the Back History button  to undo the change.  
 

Vertical Expand 

 

The Vertical Expand cursor tool is used to vertically expand the graph section in which it is 
used. Click on the Vertical Expand tool button . Move the mouse cursor on to the display at 
the point you would like to expand.  
 


























































































































































































































































































































