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1.0 GENERAL INFORMATION

1.1 SGO1 USB Signal Generator and SG01 Software Ove rview

SGO01 USB Signal Generator is a synthesized contimuweave signal generator. The Output frequency
range is from 40MHz to 3200MHz. Output power lerahge is from -23dBm to 10dBm (84dBuV to
117dBuV -500hm output). For detailed parameterthef SG01 USB Signal Generator please refer to”
Specification for USB Signal Generator - SG0O1".

The software for SG01 USB Signal Generator is S&®ftware, which includes three main elements:

1) One is the SGO1 control panel (SG01.exe), whialsés friendly Graphic User Interface (GUI).
User can control the output of SGO1 USB Signal @asoe by just clicking the buttons or
inputting the number of the desired frequency apdiiting the number of desired output power
level.

2) Second is Application Programmable Interface (ARMjch includes static library (SGO01lib.h
with SGO1lib.lib) and dynamic -link library (SGO1ALdIl), and another library (SGO1ALL c.h,
SGO1ALL_c.lib and SGO1ALL_c.dll). Users can writeeir own programs to control the SG01
USB Signal Generator automatically in any prograngrianguages. Even in Windows Office
software, such as Excel.

3) Third is command-line (SETSGO0Ll.exe). SETSGOL.exedsmmand at windows console. It can
control SGO1 USB Signal Generator by 4 parametsa] number, frequency, output power,
and output ON/OFF).

The API examples and command-line examples have besalled with the software together. The
examples are built by Visual Studio 2005 at 32t @ Windows XP with SP3.

The GUI can control maximum 4 units of SG01 USBn@ilgGenerators at the same time. The API can
program maximum 30 units of SG01 USB signal geoesat

SGO01 Software has been tested on 32bit OS of Wisdtvwith SP3, 32bit OS of Windows 7 with SP1,
64bit OS of Windows Vista with SP1 and 64bit OSAMhdows 7 with SP1.

Detailed functioning of the software will be covéii@ Section 2 in this document.
1.2 Authorized Use Permission

Usage of this software is limited to its owner vige terms of its development. SGO1 Software is
wholly owned by LQ Electronics Corp, and may noulsed or referenced without their express consent.

1.3 Points of Contact

1.3.1 Information
For additional information, please email: sales@icteonics.com.
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2.0 SGO01 SOFTWARE

2.1 SGO01 GUI

SGO01 GUI (SGO01.exe) is installed in the folder ofRtogram Files\LQElectronics\SGO1GUI for 32bit

Windows OS or in the folder of C:\Program Files8{8QElectroncis\SG01GUI for 64bit Windows OS.

It is a user friendly GUI and very easy for userctmtrol SG01 USB Signhal Generator. It can control
maximum 4 units of SGO1 USB Signhal Generator cotatetmo the computer by USB interface.

There are three stages for the SG0O1 GUI.
1) One is SGO1 Main Frame (see Fig.1), which showsrbdel and serial number of the SG01
USB Signal Generator connected at the USB interfdéitkee computer.
2) Second is the SGO1 control panel (see Fig. 2), wéliows the control functions of the SGOL1.
3) Third is Sweep control panel (see Fig. 4), whicloveh the sweep functions of the SGO1
software.

Stage 1: SG01 Main Frame
If you connected a SG01 USB Signal Generator orr gomputer, you will see the Icon as shown in
Fig.1 when you run SG01.exe.

8] Q ELECTRONICS CORP

LQ ELECTROMICS CORP
USB SIGNAL GEMERATOR SG01 SOFTWARE

5G01 - SGO01EG481

L ELECTROANICS CORF Capuwr ight 2014

Fig. 1 Main Frame

In Fig.1, SGO1 is the model of the USB Signal Gater SGO01E8481 is the serial number of the SGO1
USB Signal Generator, which is connected to thepeder.

Stage 2: SG01 Control Panel
Click the serial number in Fig.1, the SG01 ConRahel will appear as Fig.2
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Fig.2 SGO01 Control Panel

Fig.3 illustrates the items which are shown inFige2.
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Fig.3 Items appeared on the SGO1 Control Panel

The functions of each item is explained as below,
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1. Frequency window

Output frequency of the signal generator is shawiié window.

2. MHz horizontal bar

Move the bar to set the output frequency by MHz.

3. KHz horizontal bar

Move the bar to set output frequency by KHz.

4. Frequency Unit select

Select the frequency unit for the frequency nungbemvn in the frequency window.
5. Serial number

Serial number of the SG01 USB Signal Generator ectenl to the computer

6. Model

The model of the USB Signal Generator

7. Device number

USB device number, which is assigned by the commpute

8. Output Level Unit

Output power level unit selection: ticked for dB(B0ohm output). Default is dBm.
9. Output on/off switch

Ticked (default) for output ON, un-ticked for outpgDFF

10. Output power horizontal bar

Move the bar to set output power level appearataroutput power level window
11. Output power level set button

Click the button to set the output power levelld 5§G01 USB Signal Generator
12. Output power level unit

Output power level unit for the number shown in dligput power level window
13. Output power level window

Output power level number is shown in the window

14. Output frequency set button

Click the button to set output frequency for theOR®SB Signal Generator

15. Output frequency unit

Output frequency unit for the number shown in tegjfiency window

16. Button for Sweep Icon

Click the button, Sweep Control Panel (Fig.4) shbw

17. Button for frequency and power level to be storéd 5G01 USB Signal Generator
Click the button, frequency and power level of eutr setting will be stored into USB Signal
Generator, so that the signal generator can baithiout computer.

Using the SGO1 Control Panel
» Set frequency
There are two ways to set the SG01 output frequency
A. Click the frequency window and key in desired frexaey , then click “Set” button
B. Move the frequency horizontal bar (MHz and KHzjriput desired frequency, then click
“Set” button
The default frequency unit is KHz. Frequency inparige should be from 40MHz to 3200Mz.
Frequency set to be less than 40MHz will be setGblHz. Frequency set to be greater than
3200MHz will be set to 3200MHz.
* Set output power Level
There are two ways to set the SG01 output powet lev
A. Click the output power level window and key in dedioutput power, then click “Set”
button
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B. Move the output power level horizontal bar to inglesired output power, then click
“Set” button

The default output power level is 0dBm. Output povesel step is 0.5dB. Output power level
should between -23dBm (84dBuV) and 10dBm (117dBuM)tput power level set to be less
than -23dBm (84dBuV) will be set to be -23dBm(ordB4V). Output power level set to be
greater than 10dBm (117dBuV) will be set to be 1d®r 117dBuV).
Change Frequency unit
For the convenience to input frequency you can ghdhe frequency unit to be KHz, MHz and
GHz through Frequency unit select (refer to Fitegni4).
Change output power unit
For the convenience to input output power levelj yan change the output power unit to be
dBm or dBuV (which is based on 500hm) by ticking tavel unit (refer to Fig.3 item 8).
Sweep output power level or frequency range
If you need to sweep the frequency or output poleeel, click “Sweep” button, the Sweep
Control Panel will appear (see Fig.4).
Store Current setting for frequency and power level
If you need the SG01 USB Signal Generator workitifpaut computer connection, first set the
frequency and power level to be desired frequemclyower level. Then click “STORE” button
(Fig.3 item 17), then the current setting will lzrsd to USB Signal Generator.

Stage 3: SG01 Sweep Control Panel
Click “Sweep” button” in SG0O1 Control Panel, Sweegntrol Panel will show in Fig.4.

IE¥ LQ ELECTRONICS CORP - USB SIGNAL GENERATOR

— FREGUEHCY SWEEP
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Fig.4 Sweep control panel

There are two lines for sweeping

1) One is frequency sweep. You can input sweeg $taguency at “Start Point” window and end
frequency at “End Point” window at “Frequency Swekkpe, input frequency step at "Step” window at
“Frequency Sweep” line. All frequency units are KHizput delay time at “Delay time” window. Delay

time unit is millisecond (ms). Maximum delay tinged0 seconds.

LQ Electronics
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After you input the desired start frequency, endqérency, frequency step and delay time, click
“Frequency Sweep” to start the sweep

2) Another is output power level sweep. You carutrgweep start power level by click up-down button
at “Start Point” window and end power level by kligp-down button at “End Point” window, input
power level step by click up-down button at “Stephdow at “Output Level Sweep” line. Delay time
unit is millisecond (ms). Maximum delay time is $6conds. Power level sweep unit can be set to dBm
or dBuV by ticking “Level Unit” in Fig. 4.

After you input the desired start output power leead point of output power level, output powerde
step and delay time, click “Level Sweep” to sthd sweep.

2.2 SGO1 API

SGO01 API is comprised of header file SGOLllib.htistébrary SGO1lib.lib and dynamic-link library
SGO1AllLdIl, and another library (SGO1ALL_c.h, S@QL _c.lib and SGO1ALL_c.dll). The files are
installed in the folder of C:\Program Files\LQElextics\SGO1API for 32bit Windows OS or C:\Program
Files (x86)\LQElectronics\SGO1API for 64bit Window®S. The static library and dynamic library are
written of Visual Studio 2005 C++ and can be calgduser’'s programs in any languages at Windows
OS, such as VB, VBA or C/C++. It is very conveniemtall the functions in the libraries. Even irfiod
Excel, you can still call the functions by VBA toivk the SG01 USB Signal Generator by calling the
functions in SGO1ALL.dIl. The maximum devices tiiaries can drive are 30.

SGO01 API functions

Function A: Get a specific SG01 Signal GeneratoBWd8vice number
int GetDeviceNumber(char* sn);

The input variable of the function is a characteinger sn, where stores the serial number of the SG01
USB Signal Generator. The return value is the USad number assigned by the computer the SG01
connected. If there is an error, the return vadued0. Windows OS assigns a unique number to afigpec
USB device when a USB device is plugged into a adgamp When the SG01 USB Signal Generator is
unplugged and re-plugged with other USB devicesttogr, the assigned USB device number may
change or may not change depending whether oth& dévices use the same USB protocol driver.
When a USB device is plugged into the computer fitlse task is to get the device number assigned by
the computer.

The serial number can be obtained from the outkibel of the SG01 USB Signal Generator or by
opening SGO01 GUI, which will show the serial nunthef the SG01 plugged to the computer.

Function B: Output power ON/OFF
int output_ ONOFF(int DeviceNumber, bool onoff);

The input variables are integ&reviceNumber obtained from function A, and Booleamoff for the
output on/off (or 1/0). The function is to contthle SG01 USB Signal Generator output on / off. The
return value should be 0 if function is successRiherwise, the return value is 100.

Function C: Write a Frequency to Signal Generator
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int write_freg(int DeviceNumber, int freq);

The input variables are integbeviceNumber obtained from function A, and integieq for the desired
frequency output from the SG01 USB Signal Generdtbe input frequency unit is KHz, therefore the
variable freq should be from 40000 to 3200000. The return vahbeuld be 0 if the function is
successful. Otherwise, the return value is 100.

Function D: Write output power Level to SG01 USBI&il Generator
int write_pwr(int DeviceNumber ,double pwr);

The input variables are integPeviceNumber obtained from function A, and doubpew for the desired
power level output from the SGO1 USB Signal Germrathe input power level unit is dBm. The
variablepwr should be from -23 to 10 with a step of 0.5. Taéwim value should be 0 if the function is
successful. Otherwise, the return value is 100.

Function A must be called before you call otherctions because the SG01 USB Signal Generator
initialization is included in function A.

Functions in SGO1All.dIl are compiled and exportgdstdcall, not cdecl. It is recommended to cadl th
functions in SGO1ALL.dIl from VB or VBA. For C/C+er other languages, it is recommended to call
functions from static library of SGO1lib.lib withG®1lib.h, or dynamic library SGO1ALL_c.dll, with
SGO1ALL_c.lib and SGO1ALL_c.h.

2.3 Visual Basic (VB) and Visual Basic Application (VBA) Modules

SGO01VB32.bas, SG01VB32.vb, SG01VB64.bas and SGO#\BGre VB modules.

SG01VB32.bas is for VBA on 32bit Window OS and S@B64.bas is for VBA on 64bit Windows OS.
When you write a VBA program, you can add the medalyour program so as to call the functions
from SGO1ALL.dIl.

SGO01VB32.vb is for VB in Visual studio 2005 or othersion Visual studio on 32bit Windows OS and
SGO01VB64.vb is for VB in Visual studio 2005 or othersion Visual Studio on 64bit Windows OS.
When you write a VB program, you can add the motlulgour program so as to call the functions from
SGO1ALL.dIl.

2.4 Command SETSGO01.exe

The SGO01 USB Signal Generator can be controlleddmgmand-line. The command is SETSGO01.exe,
which is installed in the folder of C:\Program BNeQElectronics\SG01API for 32bit Windows OS or in
the folder of C:\Program Files x(86)\LQElectron8&01API for 64bit Windows OS.

The command of SETSGO01.exe has 4 parameters,
1) Firstis serial number of the SGO01 USB Signal Gatuoer
2) Second is desired frequency
3) Third is desired output power level
4) Forth is output on off
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The frequency unit is KHz and the output power légedBm. Output on is 1 and off is 0. Four
parameters must be set in one command to drivB@&8L USB Signal Generator.

The format is,
>SETSGO01(space)Serialnumber(space)Frequency(spatpeipower(space)Onoff

Where,

Serialnumber: the serial number of SG01 USB Si@wlerator

Frequency: desired frequency in KHz (40000 to 32000

Outputpower: desired output power in dBm (-23 tp 10

Onoff: 1 (for turn on the SGO1 USB Signal GenenatwrO (for turn off the SG01 USB Signal Generator)

Example, if you copy SETSGOL.exe to a directory€xk, then:
C:\user>SETSGO01 SG0O01E8481 1000000 10 1

will set the SGO1 USB Signal Generator to outpghal to be 1GHz and 10dBm.

2.5 SGO01 API vs LabView

It is possible for SGO1 API to be loaded into LaéWibecause functions in SGO1ALL_c.dll are exported
by standard C format, headed by extern “C”. LabVaam import third party dll by importing .lib anld, .

or by function node in the dll. Detailed information how to call a function from third party libyar
please refer to link:

http://www.ni.com/white-paper/3341/en/#toobhttp://www.ni.com/tutorial/3009/en/
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3.0 GETTING STARTED

Installing SGO1 Software and starting Application

3.1 Installing SGO1 Software

SGO01 Software is properly compressed in an inskatiafile, which is called SG01_vnnn_setup.exe,
where vnnn is the version number, such as v201thdlfiles are included in SGO1_vnnn_setup.exe.
SGO01_vnnn_setup.exe is stored in a USB flash dnlaech is attached with the SG01 USB Signal
Generator when you buy the product. In addition,u yoan download it from website:
http://www.lgelectronics.com/support/USBSG/down|dwech

When you start to install the SG01 USB Signal Gatwer follow the steps below,

1. Plug the SGO1 USB Signal Generator to a compugagre all reminders of the computer.

2. Plug the USB flash drive, double-click the file®601_setup.exe

3. Follow the instruction appeared on the screen air yoonitor, the software will be installed
automatically.

We strongly recommend you plug SG01 USB signal gemagor to the computer before install SGO1
Software to avoid window assigns wrong USB driver.

3.2 Starting the Application

The application of SGO1 GUI is installed into thtargip program menu at LQElectronics\SGO1\. Just
click it, the SGO1 GUI starts up.

LQ Electronics Corp

Tel: (408)836-8112
Email: sales@Igelectronics.com
http://www.lgelectronics.com
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