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Safety information
Electrical Safety

e To prevent electric shock hazard, disconnect the power cable from the electric outlet
before relocating the device.

e When adding or removing the device from the system, ensure that the power cables for
the devices are unplugged before the signal cables are connected. If possible,
disconnect all power cables from the existing system before you add a device.

e Before connecting or removing signal cables from the device, disconnect the power
cables if possible.

e Seek professional assistance before using an adapter or extension cord. These devices
could interrupt the grounding circuit.

e Ensure your power supply is set to the correct voltage in your area. If you are not sure
about the voltage of the electrical outlet you are using, contact your local power
company.

e If the power supply is broken, do not try to fix it by yourself. Contact a qualified service
technician or your retailer.

Operation safety

e Before installing the instrument and adding it to your system, carefully read all the
manuals that came with the package.

e Before using the product, ensure that all cables are correctly connected and the power
cables are not damaged. If you detect any damage, contact your dealer immediately.

e To avoid short circuits, jeep paper clips, screws, staples and other metal parts away
from connectors, slots, sockets and circuitry.

e Avoid dust, humidity and temperature extremes. Do not place the product in any area
where it may become wet.

e Place the product on a stable surface.

e [If you encounter technical problems with the product, contact a qualified service
technician or your retailer.
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About this guide

This user guide contains the information you need when installing and configuring the
instrument or device.

How this guide is organized

This guide contains the following parts:

Chapter 1. Product introduction

This chapter describes the features of the instruments and functions it supports
Chapter 2. PC installation

This chapter describes the standard steps the user should follow to install the instrument on a
PC running Windows operation system.

Chapter 3. Instrument Functions

This chapter demonstrates the main functions of the instrument. For first time users of this
product, it is recommended that the user read or test the steps and see these working
functions of the instrument.

Chapter 4. Programming Interface

This chapter provides a simple example of writing an application software to communicate with
the instrument. The complete command set that is available for the user to control the
instrument is also provided.

Chapter 5: Signal Expansion Board

This chapter describes how to install the signal expansion board on the instrument, to allow
user access of other functional signals including digital 10, analog input and output.

More information

The SciCore Instrument website (www.scicoreinstruments.com) provides updated information
on SCI hardware and software products. Refer to SCI contact information.
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Specifications Summary
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Waveform Generation

Channels 2
Frequency Range DC - 50MHz
Sample Rate 300 MS/s
Vertical Resolution 14 bit

Waveform Length

4,096 Samples/ channel

Amplitude 6.0 Vpp (into 1M Ohm),
3.5 Vpp (into 50 Ohm)

Output Current 50 mA

Output Connector SMA (Female)

Standard Waveforms

Sine, Square, Pulse, Triangle, Saw-tooth, Sinc, ECG

Resolution 1 mHz
Analog Input

Channels 8

Input Range OV-33V
A/D Resolution 10 bit

A/D Conversion rate

Software controlled

Digital 10
Channels 8
Voltage Level 0V-3.3V

Update rate

Software controlled

Analog Output

Channel 4
Voltage 0V-4.096V
D/A Resolution 12 bit

D/A Conversion rate

Software controlled

PC Communication Interface

Control Interfaces

USB

PC Communication Protocol

Virtual COM port (RS232 style text commands)

PC operating system

Windows 7, Windows 8

Power and Environment

Power Supply Voltage DC +5V
Power Consumption 1.5WwW
Operating Temperature Range 0°C-50°C
Non-Operating Temperature Range -20°C-70 °C

Humidity Range

<80% Relative Humidity

Mechanical Dimensions (L x W x H)

108 mm x 70 mm x 11 mm

Net Weight

90¢g




Chapter 1: Product Introduction

Thank you for buying a SCI AWG2300 multifunction arbitrary waveform generator!

Before you start installing the instrument, check the items in your package with the list below.
1.1. Package contents

Check your package for following items.

STANDARD

Instrument AWG2300 arbitrary waveform generator

Cables 1x USB 2.0 Type A to Mini-B Cable 10 Feet

Installation media  SClI AWG software disk (USB flash drive)

OPTIONAL

Accessories AWG2300-SIG signal expansion board

Hardware 4x M2.5 stand-off screws; 4x M2.5 button head screws
Cables 1x 20 pin flat cable; 1x 26 pin flat cable

Power supply +5V DC power supply

1-2. General Descriptions

AWG2300 is a dual-channel, 14 bit, 300MS/s simultaneously sampling arbitrary waveform
generator capable of generating waveforms from DC to 50MHz. The maximum output voltage is
7Vpp when driving 1M Ohm load, and 3.5Vpp when driving 50 Ohm load. When connected to a
PC via a standard USB cable, the AWG appears as a virtual RS232 COM port that can accept data
and instructions from the PC. Various waveform parameters including the frequency, amplitude,
offset and phase of the output waveform are adjustable by the AWG control software running
on the PC. The designed waveform data is downloaded to the AWG via the USB cable by the
same control software. After being programmed, the AWG can run on a +5V DC power supply
without the PC in stand-alone mode, or remain USB powered.

In addition to the two fast waveform output and synchronization channels, AWG2300 also
provides 8 analog input channels, 8 digital 10 channels, and 4 analog control voltage output
channels. All the user accessible signals are available on the three SMA connectors and two
box-type extension connectors. The 8 digital 10 channels can be configured individually as
input or output, or be accessed as a group (1 byte). The analog input voltages across 8 analog
input channels are measured at software controlled sampling rate. The 4 analog output
channels generate analog control voltages at software defined values from 0V to 4.096V.
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W SYNC DC 5V

USB Multifunction
Arbitrary Waveform Generator

Dual channel, DC-50MHz, 3Vpp

R

USB

CHB
@ SCICORE INSTRUMENTS AWG2300 @

S J ' F—

Product left, top and right views. Connectors and indicators are: (1) SYNC, (2) User Extension A,
(3)CH A, (4) CH B, (5) DC 5V power input, (6) User Extension B, (7) LED indicator, and (8) USB.

1-3. Connectors and Indicators:

1. SYNC: The synchronization signal of generated waveforms that are present on channel A and
channel B simultaneously. This signal uses a SMA female type connector and the output has a
voltage swing from 0V to 2V when driving a 50 Ohm load, and from 0V to 4V when driving a
1MOhm load. The bandwidth of this signal is from DC to 50 MHz.

2. User Extension A: This connector provides some extension signals to the user, including the 4
analog control voltage output signals and the counted trigger output signal. For detailed
information on the pin map and individual signal descriptions, please see section 1-2.

3. CH A: The waveform output for channel A. This signal uses a SMA female type connector and
the output has a voltage swing from OV to 3.5V when driving a 50 Ohm load, and from 0V to
7.0V when driving a 1IMOhm load. The bandwidth of this signal is from DC to 50 MHz.

4. CH B: The waveform output for channel B. Other properties of this signal is the same as CH A.

5. DC 5V: The connector for an external 5V (> 500 mA) power supply with a 0.9 mm ID, 3.2 mm
OD plug connector.

6. User Extension B: This 20-pin, 1.27 mm pitch box header connector provides additional
extension signals to the user, including the 8 digital |0 signals and the 8 analog input signals.
For detailed information on the pin map and individual signal descriptions, please see chapter
1-3.
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7. LED indicator: This three color (red, green and orange) LED provides device connection and
status information to the user. When the instrument is powered by the USB cable, the orange
LED blinks for two times and the green LED become steady on; When the instrument is
powered by an external 5V power supply, the orange LED blinks for two times and the orange
LED become steady on.

8. USB: This USB (mini B) connector provides the connection from PC to the AWG device. The
AWG can also be powered by this USB cable. Various parameters of the AWG can be controlled
and programmed using a control software running on the PC.

1-4. User Extension Connector A

The User Extension Connector Ais a 1.27 mm pitch, 26-pin box header type connector. The
connector pin map is shown below. There are 4 channels of analog output signals (AOO - AO3)
available on this connector, and each channel is capable of generating control voltages between
0V and 4.096V, at software controlled update rate. This connector also provides 12 PFIO lines
connected to the on-board FPGA chip controlling the waveform generation. PFIO_O line is
currently used as the counted trigger output. Other PFIO lines are reserved for future high
speed logic and synchronization functions. Please see section 3-5 for application examples of
the analog output signals.

2x13
1 3
GND 35516 0 3 ; i 1 PRio 1 © D
PFIO 2 5 R 6 PFIO_3
PFIO 4 7 = 8 PFIO S
9 10
CHE=FSro & 11 ?1 }g I
PFIO S 13 WSl 14 PFIO 9
PFIO 10 15 [l 16 PFIO 11
. 17 18 .
L T — - |5v
AO1 21 3 gg 22
A02 23 Nl 04
sl > B 26 > GND
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1-5. User Extension Connector B

The User Extension Connector Bisa 1.27 mm pitch, 20-pin box header type connector. The
connector pin map is shown below. This connector provides 8 digital 10 (DIO) lines and 8
analog input (Al) channels. The 8 digital 10 lines can be programmed individually as input or
output, or be accessed together as one byte, at software controlled update rate. The voltage
level of the DIO lines is between 0V and 3.3V. The 8 analog input channels can sample external
input voltages between OV and 3.3V, at software controlled sampling rate. Please see section 3-
3 and 3-4 for application examples of these analog input and digital 10 signals.

| 1 2 |

S RAO 3 ; i 4 AIO [T

RAI 5 I All

RA2 7 - AI2

RA3 O [N 10 AR

RA4 Tl

RAS 13 e 14 AD

RA6 15 RSN 16 AlG

RA7 I 18 AI7

™ . s

GND <} 19 20 [>GND
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Chapter 2: PC installation

2-1. PC Requirements

Minimum Recommended
Operating system Windows 7 Windows 7 (64 bit)
Processor High-performance dual core Intel Core 13/5/7 series
CPU or quad core CPU
Memory 2GB 4 GB
Screen resolution 800 x 600 pixels 1024 x 768 pixels
UsB USB 2.0 USB 2.0
Hard disk 20 GB 40 GB

2-2. PC Installation Steps

1. Install the "SCI AWG" software onto your PC using the provided USB disk drive. See section 2-
3 for detailed steps of software installation. The software program icon with the name "SCI
AWG" will be placed on the Windows desktop on your PC.

2. Connect the AWG2300 to a PC USB port using the provided USB cable. Configure the driver
for AWG2300 following the steps described in section 2-4.

3. Launch the "SCI AWG" program on your PC desktop to test AWG2300 functions.
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2-3. "SCI AWG" Software Installation

The following screens show the steps to install the "SCI AWG" on a PC with Windows 7 (64 bit)
operating system.

1. Launch the "Setup.exe" from the "SCI AWG" folder on the provided USB thumb drive.

[ = | G [
@KJ'| | » Computer » SCIDISK (D) » SCIAWG » « [ 43 ][ Search sCi WG 0|
Organize « Open Mew folder 1= » [ I@l

-~
X Favorites MName Date modified Type Size
J DotNetFx40Client 3/15/2014 9:20 PM File folder
4l Libraries J WindowsInstaller3_1 3/15/2014 9:20 PM  File folder
ﬁ! SCIAWG.msi 3/15/2014 9:20 PM Windows Installer ... 3,450 KB
i@ Homegroup 1) setup.exe 3/15/2014 9:20 PM Application 418 KB
M Computer
&, Local Disk (C:)
—a SCIDISK (D:)
&‘! Metwork
4| 1 3
l"'l { setup.exe Date modified: 3/15/2014 9:20 PM Date created: 3/15/2014 9:26 PM
E Application Size: 418 KB

2. Click "Accept" button to install "Microsoft .NET framework" if it has not been installed on this
PC.

L) SCIAWG Setup (=]

For the following components:

Microsoft NET Framework 4 Client Profile (x86 and x64)

Flease read the following license agreement. Press the page down key to see the rest
of the agreement.

MICROSOFT SOFTWARE
SUPPLEMENTAL LICENSE TERMS

MICROSOFT .NET FRAMEWORK 4 FOR MICROSOFT
WINDOWS OPERATING SYSTEM i

View ELILA for printing

De you accept the terms of the pending License Agreement ?

If you choose Dont Accept, install will close. To install you must accept this

agreement .
U Accept DI Dont Accept |
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3. Click "Next".

4. Click "Next".
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8 SCIAWG [ESR IR

Welcome to the SCI AWG Setup Wizard A

The installer will guide you through the steps required to install SC1AWE on your computer,

WARMING: This computer program iz protected by copyright law and international breaties.
Unauthonzed duplication or distribution of thiz program, or any portion of it, may result in severe civil
of criminal penalties, and will be prosecuted to the maxinmum extent possible under the law,

[ scawe [E=EEE)
Select Installation Folder l_‘l

The installer will install SCI A% G to the following folder.

Toingtall in this folder, click "Nest". To install to a different folder, enter it below or click "'Browse'.

Folder:

C:\Program Files\S ciCore InstrumentshSCLAWGE" Browsze...

Install SCI AWG for yourself, or for anyone who uses this computer:

@ Everyone

) Just me

Cancel l [ < Back l | Mest >




5. Click "Next".

rﬁl SCIAWG

Confirm Installation

The installer is ready to install SCIAWG on pour computer.

Click "Next" ta start the ingtallation.

Cancel ] [ < Back

] | Mext »

6. Wait a few seconds when the software is being installed.
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rﬁl SCI AWG

ESREEN )
Installing SCI AWG [l
P e |
SCI WG is being installed.
Pleaze wait...
¢ Back Mest >




7. When following dialog appears, click "Yes".

(%) Show details [ e ll Mo

Program name:  D:\SCI AWG\SCI AWG.msi
Publisher: Unknown
File origin: Hard drive on this computer

Change when these notifications appear

8. Click "Close".
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Installation Complete %

SCI AWGE haz been succeszsfully installed.

Click "Cloze" to exit.

Pleasze use YWindows Update to check for ary critical updates to the MET Framework:.

Caticel l [ < Back l [ Cloge ]




9. A software program icon named "SCI AWG" will be placed on the windows desktop. This is
the software program to control the AWG2300 from the PC.

1004 AM ||

3/16/2014 |

= [ Ey i 0

The next steps, as described in section 2-4, are to install the USB communication port driver for
AWG2300 to be recognized by the PC.
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2-4. Driver Software Installation

Section 2-3 shows the necessary steps to install the AWG control software "SCI AWG" on the PC.
When the AWG2300 is connected to the PC using a USB cable, only for the first time use, it
requires a software driver file or a hardware information file (*.inf) being registered with the
Windows operating system.

After installation of "SCI AWG" software, the following screen shots show the steps to register
hardware information file "SCIUSBCOM.inf" on the same PC for the AWG2300 to work properly.

1. When it is the first time for the PC to connect to the AWG2300, the PC may be able to
recognize the AWG2300 as a USB communication port automatically. In the example below a
PC assigned COM3 to the AWG2300 automatically. If this is the case please skip all steps from 2
to 9 below which deal with un-successful automatic driver installation.

-

= Device Manager @M‘
File Action View Help
e || B HE| & E %D

4 = Design-PC
> 1M Computer

b =g Disk drives

» B, Display adapters

> -c4} DVD/CD-ROM drives

b &4:6 Human Interface Devices

g IDE ATA/ATAPI controllers

b Keyboards

b --B Mice and other pointing devices

b - Monitors

b ¥ Network adapters

b -3 Other devices

477 Ports (COM & LPT)

--f? Communications Port (COM1)
[T3¥ USB Serial Port (COM3) | s COM3 has been

> [ Processors assigned to this
s - Sound, video and game controllers  AVWG2300
> {8 System devices automatically

- i Universal Serial Bus controllers

2. Depending on the drivers already installed on the PC, some PCs are not be able to recognize
the AWG2300 as a USB communication port automatically. In this case a message will shown
on the bottom right of the screen.

*[lL Device driver software was not successfully installed % * )
** Click here for details.

e — e o
= O xR RORS e |
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3. Please open "Control Panel" -> "System and Security" -> "System". Click the first item
"Device Manager" on the left panel of the window.

[E=1 EoR (=™

OQ |‘Ei v Control Panel » System and Security » Systermn - | 3 | | Search Control Panel 2 |

Control Panel Home g it ; ® il
View basic information about your computer

[=2]

Device Manager Windows edition

F Remote settings Windows 7 Professional

@

System protection Copyright @ 2009 Microsoft Corporation. All rights reserved.

[ Advanced system settings Service Pack 1

Get more features with a new edition of Windows 7

m

System

Rating: System rating is not available

Processor: AMD A8-4500M APU with Radeon(tm) HD Graphics 190 GHz

Installed memory (RAM): 4,00 GB (3.46 GB usable)

System type: 64-bit Operating System

Pen and Touch: Mo Pen or Touch Input is available for this Display
See also
Netinn Center Computer name, domain, and workgroup settings i
Windows Update Computer name: ASUS_Laptop '?;'Change settings
Performance Information and Full computer name: ASUS_Laptop
Tools

Computer description:

4. The AWG2300 is shown as "CDC RS-232 Emulation Demo". Right click the item and choose
"Update Driver Software ...".

= Device Manager EI@

File Action View Help
kol ANcaIREN

4 =4 ASUS Laptop

b % Batteries

b 8 Bluetooth Radios
b Computer
- Disk drives

| B oS

A Display adapters

- DVD/CD-ROM drives

g IDE ATAJATAPI controllers

% Imaging devices

<= Keyboards

--B Mice and other pointing devices
> B Monitors

& Network adapters

Other devices

|l CDC RS-232 Emulation Demo

> D Processors Update Driver Software...

o EE 5D host adapters Disable

b -# Sound, video and game controlle Uninstall

b M| Systern devices

b B Universal Serial Bus controllers Scan for hardware changes
Properties

Launches the Update Driver Software Wizard for the selected device.
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5. When the following dialog shows up, click "Browse my computer for driver software".

==l

) U Update Driver Software - CDC R5-232 Emulation Demo

How do you want to search for driver software?

2 Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

. @ Browse my computer for driver software
Locate and install driver software manually.

Cancel

6. Click "Browse.." button to select the installation folder for the "SC| AWG" software. The
default path is "C:\Program Files\SciCore Instruments". Please make sure the check box
"Include subfolders" is checked. Click "Next".

@ [l Update Driver Software - CDC R5-232 Emulation Demo
Browse for driver software on your computer

Search for driver software in this location:

\Program Files\5ciCore Instruments - Browse...

[¥] Include subfolders

& Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

7. When the following dialog is shown, please clock "Install this driver software anyway".
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F

i Windows Security @

@] Windows can't verify the publisher of this driver software

-!r Don't install this driver software

You should check your manufacturer's website for updated driver software
for your device.

Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

(v) See details

8. After a few seconds, a message box is shown indicating that driver software installation is
successful. Click "Close".

'\../l [l Update Driver Software - USB Communications Port (COM3)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USE Communications Port

9. The AWG2300 connected to the PC now shows in the Device Manager as "USB
Communication Port (COMx)". The actual number assigned to the device depends on the
number of communication ports already exist in this PC. In this example "COM8" is assigned to
this particular AWG2300 connected to this PC.
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File Action View Help

=@ E| @ 8 @ &S
4 ﬂ ASUS_Laptop
E-& Batteries

Dg Bluetooth Radios

& /M Computer

b - Disk drives

B B Display adapters

b - DVD/CD-ROM drives

b £ IDE ATA/ATAPI controllers

-2 Imaging devices

b-EB Keyboards

Dﬂ Mice and other pointing devices
DEl Manitors

DE MNetwork adapters

475 Ports (COM & LPT)

| LY5¥ USB Communications Port (COMS) —sl=m COMS has been assigned to this AWG2300.
[ R Processors

& il SD host adapters

b =d Sound, video and game contrellers
[->-u!_| System devices

b i Universal Serial Bus controllers
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Chapter 3: AWG Functions

The AWG2300 can output two channels of waveform simultaneously, at fixed sampling rate of
300MS/s. The waveform of each channel is defined by 4096 data point with 14 bit D/A
resolution.

3-1. Open Communication with AWG2300

1. After installing software and driver on the PC, the user can click the "SCI AWG" software icon
on Windows desktop to start the AWG control software. Note the "Device Status" in the
bottom status bar of the program shows a message of "Not connected" when software starts.
Click the "COM port" drop-down menu to select the communication port that has been
assigned to the AWG, and click the "Open" button.

-
., Multifunction Arbitrary Waveform Generator | = i

m— Waveforn Generation g
Pot: | Open] Analog Input | Digital 10 | Analog Output
- Channet: [ ][ <]/ Diply | | Bnable Outos

WFMType: | +| Frequency (Hz): 1.000.000

Amplitude (V): 3.000 = Increment(Hz): 1 = Read WEM

il Offset (V): 0000 = Write WFM
Answer: Phase(deg) 0.000 = Trig Count: 54 - Save WFM
Duty Cycle (%) 50.0 = Progress:

]

0 Waveform Points 3393

Device Status: Mot connected

2. After the user clicks the "Open" button, the AWG is connected with the control software, as
shown in below. Note the status bar now shows "AWG connected". The waveform parameters
are also updated in the "Waveform Generation" control panel.
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7., Multifunction Arbitrary Waveform Generator | = e G

En: come [ Closej Waveform Generation | Analog Input | Digital IO | Analog Qutput
Command: r 3
wimpm? 0 Channel: |:| /| Digplay |+ Enable Output
e — WEM Type: ey (2 1 000.000 .

dac? 3 Amplitude (V):  3.000 = N Increment(Hz): 1 3

w2 0 plitude (V) ; crement(Hz) S| Read WEM
] Offget (V): 0000 (= Wite WEM

Answer: Phasefdeg)> ~ 0.000 |= Tiig Court: 2 n Save WEM

13 3.000 0.000 0.000 -

0.500 1000.000 23432 LD‘“’CY*“’: 500 = 1) Progress:

1

0

0 Waveform Points 3393
Device Status: AWG connected

The useful software controls are:

Port: |COME l . . .. .
¢ ﬂ] List of available communication port on this computer that can be

opened or closed.

Command:

wimpm? 0 The latest command sent from the PC to the AWG.

dac? 2 -
dac? 3
wimpm? 0

List of the command history
Answer:

13 3.000 0.000 0.000 -
0.500 1000.000 2343 2

The newest answer received from the AWG.
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3-2. Arbitrary Waveform Generation

1. If the user click "Read WFM" button, the waveforms that are stored in the AWG are uploaded
to the PC and displayed in the signal window. The control software user interface is shown in
the left, and the AWG output signals monitored on an oscilloscope (not provided) is shown in
the right.

721 Multifunction Arbitrary Waveform Generator oo [
Pott: [COMS | S | Wavefom Generation | Analog Input | Digital 10 | Analog Output
Command
CHA ~ File Control Setup  Measure  Analyze  Utlities  Help 1:34 P
e || . Doy 11 ot
- 00.000 z
ey = WEM Type: | Sine Frequency {Hz): | 1.000.001 E
vim? 8080 00 L= o | T———
2 2080 Ampliude (: 3000 |- Incrementiz): |1 = [ Read WEM
- Offset (V) 0o |5 Wrie WEM
Answer Phase (deg) 0000 B[ mr e o > <[ save WM |
57434032241680
Duty Cycle () 50.0 o —

2
DS G e ecs ol " I <o|| o "

2. The user is free to adjust the waveform parameters include amplitude, offset, phase and duty
cycle of the waveform in the control software. For example, if the user select "CH B", and
change its duty cycle from 50% to 10%, and then clicks the "Read WFM" button again, the
screens of the control software and oscilloscope are shown below.

i it o ArD o W e e (=] - [t

o s = Wavefom Generation | Analog Input | Digital 10 | Analog Output

Command :

m"_r_‘a"_‘ Channel: [ 7] Dispky. (7] Encble-Ouiput Eile Control Setup Measure Analyze  Ullites  Help 1:40 Phd
wim? 8088

preoy WM Type: Frequeney (Hz): |1.000.000 ¢

im? 8080 T S —

i 8080 Ampliude (V): 3000 |2/ Increment(Hz): |1 S merer—

- |

Arswer Phase (deg ) 0.000 |2 o < Save WEM. |

3127221813940 Duty Cycle (%): 100 = Progress: s —

Device Status: AWG connected L == ]
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3. Please note that AWG2300 can generate three types of waveforms (sine, square, and triangle)
internally. Other custom type waveform needs to be designed on the PC and downloaded to
the AWG. This example shows how to download a pre-designed custom waveform to
AWG2300.

After clicking the "WFM Type" drop-down menu, an "open file" dialog is shown to ask the user
to select the pre-designed waveform file. For testing purpose please click "Sinc.wfm" file and
then the "Open" button.

2] Multifunction Arbitrary Waveform Generatar B
= Open [ 25|
[ Wavefor Gensras
v T [(Gom | aveform Generation | Analog Input | Digtal 10 | Analog Output [} <« SCIAWG » WFMs ,‘,?H Search WEMs P
- i : otk N
Command
wim? 8088 Ol [T][cHE_~ | ] Daplay (] Enble Output | imver Output Organize ¥ Mew folder =~ 0 @
- WM T, Trangle ~ i 1,000.000 $ -
i 8072 = e fedicncy ), il Name Date modified Type Size
wim? 808 g S e i | 7
win? 2053 . e L = R ECGafm NEM File 25 KB
e Offset 1) . Wie WFM : - =i
: Lo e 116
b o s 2| Save WM o
3127221813940 Duty Cyele (%) 100 o - — ha o
18 Computer
&, Local Disk (C:)
—a SCIDISK (D)
i Network
File name: Sinc.wfm v |Waveform Data Files (*wim) v |
[l open [fJ[ concel |
Device Status: AWG connected

The waveform will be loaded to the control software as shown in the left screen below. After
the user click the "Write WFM" button, the custom waveform is updated as AWG CH B output
signal as shown on the oscilloscope.

22 Multifunction Arbitrary Waveform Generator [
e T (o= | Wavefor Generation | Analog Input | Digtal 10 | Anslog Output
Command
CHE ~ File  Control  Setup  Measure  Analyze  Utilities Help 1:46 Ph
vinupdaie=1 Crommes [ ][cHE = | Diplay /] B Cutpt
- 1,000.000 e
83178318 8313 83198319 WM Type: | Custom gt
8319 Ampltude (V):  3.000 | ={  Increment 1 &
whmupdate= 1 SRR O ) - el N Read WFM
- ==t 0.000 [+ Wite WFM
Answer Phiase eg) 0.000 | o ooy a Sl Save WM
0K
Duty Cycle (%) 10.0 o — —

0

i
Device Status; AWG connected [Ceozs mEDM REEco- KRR S
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The useful software controls are:

To select available waveform output channel and its parameters to
be displayed in the software.

2. To enable/disable the display of this waveform channel signals in the software.

3. To enable/disable the output of this waveform channel in AWG output.

Invert Output
4. : To invert the polarity of the waveform in the AWG output.

To select the output waveform type for this channel. Please note the
three standard waveform types "Sine", "Square" and "Triangle" can be generated by the AWG
internally. If the user select "Custom" type then the waveform data file needs to be provided to
download to AWG.

10.0 =

To adjust the Amplitude, Offset, Phase and Duty cycle of the
waveform in the AWG output. Please note that the "Duty cycle" parameter does not apply to
"Sine" waveform type.

7. _1'1]'1]“'”[“]I EI To adjust the frequency of the output waveform.

Valid range is from 0 Hz to 50 MHz.

8. ! & To change the frequency increment when the up and down buttons

of the frequency control is adjusted.

9. & 2 To change the number of triggers to counted in the counted trigger

output (PFIO 1).
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Read WFM

10. To transfer a copy of the waveform data from the AWG to the PC and

displayed in the signal window.

11. To transfer a copy of the designed waveform data from the PC to the AWG.

Save WFM .
12. To save to waveform currently output from the AWG as its default waveform

to output after a power cycling event.

13, FProgress: The progress indicator when the waveform data is
transferred between the PC and AWG.
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3-3. Analog Input

1. Setup the test sine waveform to be generated by the AWG channel B. Recommended

settings are shown as below. Click the "Read WFM" button to check the waveform currently
output from the AWG.

5 Multifunction Arbitrary Waveform Generator | = = &3 |

—— Waveform Generation | igi
Port: [COME | Close ‘ Analog Input | Digital IO | Analeg Output

Command

wim? 8088 /| Display /| Enable Output | Invert Output

1.000 2
wim? 8080 Increment 1 =
i o050 {Hz) </l Read w1 ||
= Wit WEM
Answer Phase [deg)  LILD g coun: 2 2 Save WFM
8100 8113 8126 8139 8152 . el EYEEE
8165 8178 8191 i _.~ | Pogess:

0 Waveform Points 3999
Device Status: AWG connected

2. Use a conductive wire to connect the AWG channel B output signal to one of the analog input

channel available on the "user extension B" connector. In this example the Al2 analog input
channel is used.

AWG
O] ©
[ e ey Extension board

US8 Mulifunciion o o

Arbivary Wavelorm Generator |:|

Dual channel, DC-50MHz, 3Vpp I |

_[.: A o AIS N2

CcHe -

® SCICORE INSTRUMENTS  AWG2300 ©
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3. Go to the "Analog Input" tab, check the "Continuous" check box, and click "Update" button.
The signals appearing on Al2 will show on the signal monitoring window.

= Multifunction Arbitrary Waveform Generator | = || e S
Port: [COMB |K‘ Waveform Generation | Analog Input | Digital 10 | Analog Output
Command
2de? 7 i [{o 000V viaa | o 000V
adc?5 A VA o 000V vimsE |0 0.00V
s m. | 157v  AE[ ] 000V

- A3 0 0.00V v [jo D00V

Answer: Exeplay Lenghh
v i 512 = | Continueus Updiate j

33v

e —
0.000 Analeg Input Time (Seconds) 9.095
Device Status: AWG connected

4. Keep the analog input channel measuring and updating, the user can go to the "Waveform
Generation" tab to change the source waveform parameters. For example change the channel
B output waveform to triangle waveform with 90% duty cycle and half of previous amplitude.
The signals acquired from the analog input channel Al2 will change accordingly.

5 Multifunction Arbitrary Waveform Generator [= | i
—— Waveform Generation igi
Port: [COME | Close ‘ Analog Input | Digital 10 | Analog Output
Command
s — e
z . =
e = WFM Type Frequency (Hz): | 1000 :
N - -
:giv; Amplitude (V) 0.500 2| 8 Increment(Hz): 1 S0 Read wem
- o s Viiite WEM
i Fhase (deg 80,000 <88 connte 2 = save wFM
0 ” X
) Duty Cyele (2): 1200 |2 popees
v

o

= "+
131.299 Analog Input Time (Seconds) 147.153
Device Status: AWG connected
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5. By connecting the other waveform output channel (AWG channel A) to another analog input
channel (Al 6), the user can monitor the two analog input channels at the same time.

= Multifunction Arbitrary Waveform Generator | = it
e R | o] ‘ Waveform Generation | Analog Input | Digital 10 | Analog Output
Command
adc? 6 Ao | o 000V Al o D00V
adc? 2 = AL 0 0.00V A5 |0 0.00V
dc? 6
s szl s IEE 236V I
- A3 0 000V Az [0 noov
A:\swer Display .
E 512 2 | Continuous | Update

f n
I“|| \H )
|\| | | ‘IH\ |
| HH ||"\|'\||""| "I '
||||||H l ||
|\||\|\|\| |
! IH I\
i K |\
| M|
|

\
||'|I||||||| |||
| “ ‘| ||I I || |.\ (I l '.1 |J |'

548.562 Analeg Input Time (Seconds) 563.741
Device Status: AWG connected

The valid analog input voltage range is OV to 3.3V. Input signals outside of this range will
appear saturated. The sampling rate is controlled by software (software polling mode). Limited
by the data transfer speed of the communication port, the approximate maximum sample rate
for single channel is measured about 100 Samples/second.

The useful software controls are:

| Al 2: 435 140V
L =

to be processed and displayed.

Use the check box to enable/disable this analog input channel

Display Length:
512 =

For each channel, the number of data points to display in the full window.
The larger the number, the longer time of the acquired signals been displayed in the signal
window.

3, [LLICentiteus \\/hen checked, the selected analog input channels are sampled and displayed

continuously.
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3-4. Digital Input / Output

AWG2300 supports digital 10 in two operation modes, bit mode and byte mode. In the bit
mode, all eight 10 lines (100 to 107) are configured as input or output individually. In the byte
operation mode, all eight 10 lines are configured as one byte and are accessed together.

1. Setup the test waveform to be generated by the AWG channel A.

e Multifunction Arbitrary Waveform Generator | =, 28 e

Fm— ‘Waveform Generation g
Pat: [COME | Close ‘ v Analog Input | Digital IO | Analog Output

Command

wimpm? 0

wim? 8080 - MR .
m;ﬂi’;ﬂg Amplitude (V). 1.000 |2 | Increment{Hz): 1 B Read WM
= Offset (V) 0500 |2
Answer Phase fdeg k(0000 |- 0w o o *
0
viwsoosez . | [OOSR - e

1

0

0 Waveform Points 3999
Device Status: AWG connected

2. Setup the test waveform to be generated by the AWG channel B. Please note that the two
channels are 180 degrees out of phase.
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3. Use one conductive wire to connect the AWG channel A output signal to digital 10 channel 4
(Bit 4), and use another conductive wire to connect the AWG channel B output signal to digital

IO channel 6 (Bit 6).

e Multifunction Arbitrary Waveform Generator

(=] [t

Port: | COMB

Command

wimprm? 1
wim? 8088 - - EX 0 B =1
mm: : Amplitude (V) 1.000 Increment(Hz): 1 o e

= Offset (V). 0500 |2
Answer Phase deg): | 120.000 s Il e s P

11 1.000 0.500 180.000
0,500 5.000 3662 2

1

0

0
Device Status: AWG connected
k.

Waveform Generation | Analog Input | Digital I0 | Analog Output

Close ‘

/| Display || Enable Output

Invert Cutput

Duty Cycle (%) 50.0

Waveform Points

3999

—m
!

DIO4 DIO6

OO
0 —'—0

AWG

® @
SYNC DC&v

USB Mulifuneiion
Arblirary Weavelorm Generctor
Dual channel, DC-50MHz, 3Vpp

CHA
cHe -

© SCICORE INSTRUMENTS  AWG2300 ©

4. To test the digital 10 in bit operation mode, go to "Digital 10" tab, check the "Continuous"
check box, and click "Update" button. The two signals appear on the two digital input lines will

show as below.
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%] Multifunction Arbitrary Waveform Generator =

— I n -
Port: [COM14 | Close ‘ Waveform Generation | Analog Input | Analog Output
Command In/Out  Value InAOut  Value
477 ol |l 0 | emafll ln o || ] BreMede
. - I
475 P N i "
di?6 = Value:
477 gzl h 0 pire] | lh 1 :
b BTl | O Br7 Nl 0 |5
Answer:

Display Length
o i 512 2 I /| Continuous Update I Stop

LT ATE A il

26730 Digital 10 Time (Seconds) 33.001
Device Status: AWG connected

5. While Bit 4 and Bit 6 of the digital IO channels are configured as input, the user can change
other digital 10 channels as output by checking the 10 direction check box for each channel.
The value of each bit can be changed using the up-down button and appears on the output.

e Multifunction Arbitrary Waveform Generator | = i:hl

Waveform Generation | Analog Input | Digital 10 | Analog Output

Port: |COM14 | Close ‘
Command In/Out  Value InfOut  Value
do=70 gre |vios ' | enaflllh 1 Byt Mode
. I

do=70 P Bri: L |vlou 1 5 ems| |islow 0 n
do=01 . = Value:
do=11 przllvoe " 5 ewe[ [[Jm o0 : .

~ B3 lsow ' = BTE| |vow 0
Answer:

Display Length

oK g 512 . 4 Continuous Update

1l U] IR

251417 Digital 10 Time (Seconds) 258.281
Device Status: AWG connected
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6. Click the "Byte Mode" check box to enable the digital 10 in byte operation mode. The IO

direction is input.

= Multifunction Arbitrary Waveform Generator

Waveform Generation | Analog Input | Digital 10 | Analog Output

Pot: [COM14 - [ Close |

Command In/Out  Value In/ADut  Value

dibyte? Bro | |viow ! = Oy S

dibyte? P gl Jsow 1 BITS:[ |/v/ou 0

frind gr2lvow ' | eme[ | la 1 -
= araliviow ! 5 BTE[ |[viow 0

Answer:
Display Length
16 3 512 . 7] Continuous Update

2524 653 Digital 10 Time (Seconds) 2526 447

Device Status: AWG connected

7. Click the 10 direction check box to change it from "In" to "Out", and change the value of the
using the up-down button. All eight 10 lines are configured as one byte and each line
corresponds to one bit in the binary code of the byte value.

[E )

e Multifunction Arbitrary Waveform Generator

Waveform Generation | Analog Input | Digital 10 | Analog Output

Port: | COM14 | Close ‘
Command In/Out  Value InAOut  Value
dobyte= 154 aro| |vlow 1 2| emafll 1m0 [ uBeNode
dobyte= 154 p gri L vlow 1 = ems[ |vlow 0
ng:g g2l /low 1 2 e[ [l 1
= eralisow ' BTz |ivlow 0

Answer;
Display Length
oK g 512 . 4 Continuous Update

2688.250 Digital 10 Time (Seconds) 2650.076

Device Status: AWG connected
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The useful software controls are:

u e
1. The check box defines this bit to be input or output. The up-down

buttons set the value to be 0 or 1.

2. For each channel, the number of data points to display in the full window. The
larger the number, the longer time of the 10 signals been displayed in the signal window.

3. When checked, the digital 10 signals are displayed continuously.
4, When checked, all digital 10 lines (BIT O to BIT 7) are accessed as one byte.

5. This check box defines the 10 direction to be input or output.

154 |2
N EEC

The value of the byte when the digital IO is in input or output.
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3-5. Analog Output

Go to "Analog Output" tab of the control software. Changing the value in the box will change
the output voltage of each analog output channel accessible in the "user extension connector
A". Please see section 1-3 for detailed pin map of the user connector to test the voltages.

<. Multifunction Arbitrary Waveform Generator | = ]
P |ml Waveform Generation | Analog Input | Digtal 10 | Analog Ouiput |
Command:
wimpm? 0
ADO: 222 :oozzv
fwver? -
sn? ADT: 333 > 0333V
wimpm? 0
AD2: 444 D444V
Answer: ABSEN 555 : 0555V

101.000 0.000 0.000
0,500 10000.000 2

About

0

0
0 Time (Sec)

Device Status: AWG connected

=

3-6. Check Device Information

Go to "Analog Output" tab of the control software, and click the "About" button.

72 Multifunction Arbitrary Waveform Generator S
—_—— v ig Analog Output
Port: [COME | Close | Waveform Generation | Analog Input | Digital IO alog Outpl
Command:
wimpm? 0
ADO: 222 s 0zzyv
fwver? -
sn? AORIEN 133 = L
wimpm? 0
ADZ: 444 D444V
o ADSEN 555 = BO555
10 1.000 0.000 0.000 - —_—
0.500 10000.000 2 ! | About |

0

0

0 Time (Sec)
Device Status: AWG connected

@
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The information including model name, firmware version, and serial number of the instrument
will show in the "About" dialog. The version information of the "SCI AWG" software is also

=
SCIAWG
Software Version: 1.1.0.0 Copyright & 2014

shown.

Maodel Name: AWG 2300 SciCore Instruments, Inc.

Fimmware Version: 1.1 Www scicareinstruments.com

Seral Number: 1000004

SC1 AWG is the USE multfunction p
arbitrany waveform generator
communication and cortrol software.

i :
Eg.;SoCo re

Instruments

OK

If no instrument is connected to the PC, only the software version information is shown. Other
information about the instrument is displayed as unknown.

=
SCIAWG
Software Version: 1.1.0.0 Copyright & 2014

Model Name: {unknown) SciCore Instruments, Inc.

Fimmware Version: (unknown) wWww scicareinstruments.com

Seral Number: (unknown)

SC1 AWG is the USE multifunction -
arbitrany waveform generator
communication and cortrol software.

s 5
Eg;SoCo re

Instruments

OK
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Chapter 4: Programming Interface

4-1. Programming requirements

After successful installation of the AWG driver and control software "SCI AWG", all designed

functions of the AWG2300 can be tested using "SCI AWG" to work properly, as described in
Chapter 3.

When connected to the PC using a USB cable, the AWG2300 appears as a standard COM port
(i.e. COM3).

-

iy Device Manager =RRCN X
File Action View Help
e | T E HE B EYS

4 g OCTUserl)-PC
-8 Computer

= Dlisk drives

‘B Dizplay adapters

x__—,:, DVD/CD-ROM drives
Uﬁ Human Interface Devices

<= Keyboards
s ﬂ, Mice and cther pointing devices
A Monitors

¥ Metweork adapters
4 "% Ports (COM & LPT)

=T USE Communications Port (COM3)
TOCESSOIS

- -3y Sound, video and game controllers
: 43 Storage controllers
- M Systern devices

] & -
y . b LIniversal Senal Bus controllers
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4-2. Communication software example

The following example shows how to write a software program to communicate with the
instrument in Microsoft Visual Studio 2010, after all the preparation steps mentioned in section
4-1is done.

1. Click "New Project ..." in Visual Studio 2010. For demonstration purposes, the Visual Studio is
configured in Visual Basic development environment.

2. When following dialog is shown, select the "Windows Form Application" as project template;
give the project the name "TestAWG" and click the "OK" button.

Start Page - Microsoft Visual Studi

File Edit View Debug Team Data Tools Test Window Help
e SEH - H@| iR R =2 |2-0-8-B|F 0 @ 5=

Toolbox MRl Start Page X ~ Solution Expl

4 General EE|

There are no usable contrels in this group. mmw I d' .
Drag an item onte this text to add it to the Vlsua StU 10" 2010 Professional

toolbox,

o |

New Project

Recent Templates [.NI-_T Framework 4 - } Sort by: [Defau\t | Search Installed Templates R |
Installed Templ.| Recent Templates } = IR
) ] | _Ve|  Windows Forms Application Visual Basic I_ N
4 Visual Basic = A project for creating an application with a
Windows Vg Windows user interface
Web @ | WPF Application Visual Basic
Office
Cloud i Console Application Visual Basic
LE
Reporting
SharePoint ;V‘B ASP.NET Web Application Visual Basic
LE,
Silverlight
Test SSVE Class Library Visual Basic |2
WCF
Workflow ;‘V‘ ASP.NET MVC 2 Web Application Visual Basic
Other Languages =8
OtherFrosectlypes Va|  Silverlight Application Visual Basic
Database ¥
Test Projects - e ¥ 2 X
@ Silverlight Class Library Visual Basic
Online Templates i
|¥a ﬁ WCF Service Application Visual Basic | |
Ve, . - : b e
.4 ASP.NET Dynamic Data Entities Web Application Visual Basic

@ Enable Windows Azure Tools Visual Basic
‘EE-\ Excel 2010 Workbook Visual Basic

VB| Outlook 2010 Add-in Visual Basic ™

MName: TestAWG
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3. In the Toolbox Panel, double click "Components -> SerialPort" to add "SerialPort1" to the

project.

File Edit View Project Build Debug Team

iHeSE-Hd| 4 B =

Toolbox

Uataset

4 Components

Pointer
& BackgroundWorker
E DirectoryEntry

@ Directo rySearcher
@ ErrorProvider

{8 Eventlog

4 FileSystemWatcher
HelpProvider

=0  Imagelist

G MessageQueue

#4  PerformanceCounter

4 Printing
Rk Pointer
ﬂ PageSetupDialog
2 PrintDialog
& PrintDocument

|4 PrintPreviewControl

[E  PrintPreviewDialog
4 Dialogs
Pointer
ColorDialog
FolderBrowserDialog
FontDialog
OpenFileDialog

il Bl Bl B =] >

SaveFileDialeg
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Data Tools Test Window Help
Gl | IR R

v 3x Forml.wvb [Design]* X

a Forml

SerialPort
Version 4.0.0.0 from Microsoft Corporation
.NET Component

Represents a serial port resource.

[==]=]

[bewg || S H5c Bl 30

ion Explorer

2 EIEE D
12 TestAWG

[=d My Project

=] Formluwvb

m

| # SerialPortl

i (Application5e

(Mame) SerialPortl
BaudRate 9600
DataBits 8
DiscardMull  False

DtrEnable False
GenerateMem| True
Handshake Mone
Modifiers Friend
Parity Mone
ParityReplace 63
PortName COoML
ReadBufferSize 4096
ReadTimeout -1
ReceivedBytes 1

RtsEnable False
StopBits One
WriteBufferSize 2048
| AT . L |
(Name)

identify the object.

Indicates the name used in code to



4. Rename " SerialPort1" to "SerialPort_ AWG", and change the PortName to "COM3" or the
actual port number appears on the user's computer.

B8 Tesiws -

File Edit View Project Build Debug Team Data Tools Test Window Help

~ Solution Explorer

o Dataset i A lalE=r
4 Components o3 Forml EI = @ (3 TestAWG
& Pointer [=d My Project

=] Formlwvh
E BackgroundWorker [=] Formlw

[Zz] DirectoryEntry
@ DirectorySearcher

@  ErrorProvider <3 Solution Expl.. ww
g Eventlog Properties v 1x
&5l FileSystemWatcher SerialPort AWG SystemIO.Ports.Ser =

HelpProvider
: # | =
= Imagelist e .

= MessageQueue i N SerialPort AWG
7  PerformanceCounter . ﬂmeje sabeltldc
L4 Process DataBits 8
& SeralPort DiscardNull ~ False
2 SenviceController bl DirEnable  False
@ Timer GenerateMeml True
4 Printing Handshake  Mone
K Pointer Modifiers Friend
ﬂ PageSetupDialog Partty Mane
,_a PrintDialog R
& PrintDocument E
|4 PrintPreviewControl RedTimeuut 1
_ﬂ PrintPreviewDialog ReceivedBytes 1
4 Dialogs RtsEnable Falzse
k  Pointer StopBits One
= ColorDialog | 4 WriteBufferSize 2048 -
& FolderBrowserDialog e
[d] FontDialog Rorthame
B OpenfileDialog . . The name of the communications
; # SerialPort AWG | port to open.

Page | 40



5. Add a few standard controls of buttons and textboxes to the project.

File Edit View Project Build Debug Team Data Format Tools Test Window Help
Sua-dd s LARI=Z2(9-0-8-B|b u a5

2% DataSet

4 Components
Rk Pointer

& BackgroundWorker
[&]  DirectoryEntry

3  DirectorySearcher
@  ErrorProvider

{5 Eventlog

5l FileSystemWatcher
HelpProvider

@ Imagelist

G MessageQueue
#  PerformanceCounter
[@ Process

& SeralPort

'—ﬂ ServiceController

@ Timer

4 Printing
Rk Pointer
B PageSetupDialog
[2 PrintDialog
& PrintDocument

&  PrintPreviewControl

[E  PrintPreviewDialog
4 Dialegs
Rk Pointer
[%] ColorDialog
& FolderBrowserDialog
A FontDialog
[&] OpenfFileDialo

Page | 41

m

Formlwh [Design]® 3

lbewg || S F 6 30

- Forml

Commands:

Answers:

# SerialPort AWG

= 2 EE S

(2E TestAWG
[=d My Project
=] Formluwvb

7 | =

=

(DataBindings)
(Mame) Forml
AcceptButton  (none)
AccessibleDesc
AccessibleMarr
AccessibleRole Default
AllowDrop False
AutoScaleMod Font
AutoScroll False
= AutoScrollMarn 0, 0

(Name)
Indicates the name used in code to
identify the object.




6. Add a few lines of code to handle when the buttons are clicked.

o Testaws - Micosoft vina sudc . ]

File Edit View Project Build Debug Team Data Tools Test Window Help

NSl B[R =29 -0-8-B|p0 1 4= %bhy -||ITFGRE J.

UV R Bl Forml.vh [Design]

4 General

i (General) - | {5 (Declarations)
—|Public Class Forml
There
Ll = Private Sub Button Open Click({ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Butten_Open.
sable ialPort AWG.O, -
dame [ serialPort AWG.Open() ]
in this .
group. ’ ; 4 5
Drag an = Private Sub Button Close Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button_Clos
By SerialPort_AWG.Close()
onto End Sub
this text
to add = Private Sub Button Send Click{ByWal sender As System.Object, ByVal e As System.EventArgs) Handles Butten_Send.
it to the SerialPort AWG.Writeline(TextBox_Commands.Text)
toolbox, TextBox_Answers.Text = SerialPort_AWG.Readline
End Sub
End Class

7. Press "F5" key on the keyboard to start testing this small program.

8. After click the "open" button once, input the first test command "mdnm?" and then click the
"Send" button, the program will receive a response from the AWG as "AWG 2300" in the
textbox named "answers". The user need click "Close" button before close the program. Note
the "mdnm?" command is used to inquiry the device model name from a pre-defined command
set as described in section 4.3.

[ g5 Forml = | =] i&1
Commands: mdnm? 2
Answers:  AWG 2300
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4.3 AWG command Set

The list below is the complete command set supported by the instrument via the USB COM

port.

43.1

4.3.2

433

434

Get Device Model Name

Description Get device model name as string

Command mdnm?

Parameters none

Return Values The string contains the model name of the device
Example mdnm?

Example Answer | AWG 2300

Get Device Vendor Name

Description Get device vendor name as string

Command vdnm?

Parameters none

Return Values The string contains the manufacturer's name
Example vdnm?

Example Answer | SCI

Get Waveform Channel Number
Description Get number of waveform output channels supported by the device
Command wfmchnum?
Parameters None
Return Values The number of waveform channels on the device
Example wfmchnum?
Example Answer | 2
Set Waveform Type
Description Set output waveform type for the specified channel
Command wfmtype= [valuel] [value2]
Parameter [valuel] [value2]
Type Integer Integer
Range 0: Channel A 0: Sine waveform
1: Channel B 1: Square waveform
2: Triangle waveform
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4.3.5

4.3.6

4.3.7

‘ 3: Custom waveform

Return Values OK

Example wfmtype= 1 2 (Set channel B to output triangle
waveform)

Example Answer | OK

Set Waveform Frequency

Description Set output waveform frequency for all channels

Command wfmfreg= [valuel]

Parameter [valuel]

Type Single

Range 0-50,000,000

Return Values OK

Example wfmfreg= 100,000 (Set waveform frequency to be

100kHz for all output channels)

Example Answer

OK

Set Waveform Amplitude

Description Set output waveform amplitude (Vpp) for the specified channel
Command wfmamp= [valuel] [valueZ2]
Parameter [valuel] [value2]
Type Integer Single
Range 0: Channel A 0to 10.0
1: Channel B
Return Values OK

Example

wfmamp= 0 3.2 (Set channel A output waveform
amplitude to be 3.2V)

Example Answer

OK

Set Waveform Offset

Description Set output waveform offset for the specified channel
Command wfmoffset= [valuel] [value2]
Parameter [valuel] [value2]
Type Integer Single
Range 0: Channel A 0to 10.0

1: Channel B
Return Values OK
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Example

wfmoffset= 0 1.1 (Set channel A output

waveform offset to be 1.

1V)

Example Answer

OK

4.3.8 Set Waveform Phase
Description Set output waveform phase for the specified channel
Command wfmphase= [valuel] [valueZ2]
Parameter [valuel] [value2]
Type Integer Single precision float
Range 0: Channel A -360.0 to 360.0
1: Channel B
Return Values OK
Example wfmphase= 0 45.0 (Set channel A output
waveform phase to be 45 degrees)
Example Answer | OK
4.3.9 Set Waveform Duty-cycle
Description Set output waveform duty-cycle for the specified channel
Command wfmduty= [valuel] [value2]
Parameter [valuel] [value2]
Type Integer Single precision float
Range 0: Channel A 0to 100.0
1: Channel B
Return Values OK

Example

wfmphase= 0 90.0 (Set channel A output
waveform duty-cycle to be 90%)

Example Answer

OK

Note

Duty-cycle only applies to square and triangle

waveform types.

4.3.10 Enable/Disable Waveform Output
Description Enable or disable waveform output for the specified channel. When
a channel is disabled it will output OV DC voltage.
Command wfmon= [valuel] [value2?]
Parameter [valuel] [value2]
Type Integer Integer
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4.3.11

4.3.12

4.3.13

Range 0: Channel A 0: output disabled
1: Channel B 1: output enabled

Return Values OK

Example wfmon= 1 0 (Disable channel B output)

Example Answer | OK

Invert Waveform Output

Description Invert the voltage polarity of the waveform for the specified
channel.

Command wfminv= [valuel]

Parameter [valuel]

Type Integer

Range 0: Channel A
1: Channel B

Example wfminv= 0 (Invert the waveform for CH A)

Download Waveform Data To AWG

Description Download waveform data from the PC to the AWG at the specified
address. To reduce the data transfer overload, 8 data points are
updated in one command.

Command wfmdata= [address] [valuel] [value2] [value3]
[value4] [value5] [value6] [value7] [value8]

Parameter [address] [valuel] to [value8]

Type Integer Integer

Range 0to 3999: Channel A 0to 16383
4096 to 8095: Channel B

Example wfmdata= 4096 0 1 2 3 4 5 6 7(Download the

first eight waveform data for CH B)

Example Answer

OK

Note

The downloaded waveform data is not applied to the output until
the "wfmupdate=" command is sent.

Update AWG Output
Description Update AWG output using the downloaded waveform data for the
specified channel. After this command the new waveform will
appear on the AWG output.
Command wfmupdate= [valuel]
Parameter [valuel]
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Type Integer

Range 0: Channel A
1: Channel B

Example wfmupdate= 1 (Update CH B output using the latest waveform
data)

Example Answer | OK

4.3.14 Read Waveform Parameters
Description Read the waveform parameters for the specified AWG channel.
These parameters include amplitude, offset, phase, dutycycle, etc.
Command wfmprm? [valuel]
Parameter [valuel]
Type Integer
Range 0: Channel A
1: Channel B
Answer [valuel] [value2] [value3] [value4] [value5]
[value6] [value7] [value8]
Parameters [valuel] [value2] [value3]
Type Integer Integer Single precision float
Range 0: output is disabled | O: sine wave The output voltage
1: output is enabled | 1: square wave amplitude of the
2: triangle wave specified channel
3: custom wave
Parameters [value4] [value5] [value6]
Type Single precision float | Single precision float | Single precision float
Range The offset voltage of | The phase (in The duty-cycle of the
the specified channel | degrees) of the specified channel
specified channel
Parameters [value7] [value8]
Type Single precision float | Integer
Range The frequency of the | The trigger counter
output waveform number
Example wfmprm? 1 (Checking CH B parameters)
Example Answer |1 2 3.000 -0.500 90.000 0.200 200000.000 2
(CH B output is enabled, triangle wave at 200kHz, amplitude is 3.0V,
offset is -0.5V, phase shift is 90 degree, duty cycle is 20%, and the
trigger counter number is 2)

4.3.16 Write Trigger Counter

| Description

‘ The number of the triggers to be counted as output on the PFIO 1
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4.3.17

4.3.18

4.3.19

pin on the user connector 1

Command wfmtrgent=[valuel]

Parameter [valuel]

Type Integer

Range 1 to 4095

Example wfmtrgcnt= 64 (every 64 triggers will be counted to output one

pulse on PFIO 1 pin)

Example Answer

OK

Save Waveform As Default
Description Save the current waveforms and parameters as default settings. The
next time when the AWG is powered all default settings are applied.
Command wfmsave
Parameter None
Return Value OK: Operation is Successful

Err: Operation is Failed

Example

wfmsave

Example Answer

OK

Read Analog Input

Description Read the analog input voltage on the specified input AlO to Al7.
Command ai? [valuel]

Parameter [valuel]

Type Integer

Range 0 to 7 corresponds to the analog input channel AIO to Al7
Return Value [resultl]

Type Single precision float

Range 0to 3.30 (OV to 3.3V)

Example ai? 5 (read Al5)

Example return | 1.60 (1.6V)

Read Digital Input
Description Read the specified digital input line DIO to DI7.
Command di? [valuel]
Parameter [valuel]
Type Integer
Range 0 to 7 corresponds to the digital input channel DIO to DI7
Return [resultl]
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4.3.20

4.3.19

4.3.20

Type Integer
Range Oor 1l
Example di? 3
Return 1

Write Digital Output

Description Write specified digital output line DOO to DO7.
Command do= [valuel] [valueZ2]
Parameter [valuel] [value2]
Type Integer Integer
Range 0 to 7 corresponds to DOO to Oorl

DO7
Example do= 2 1 (output 1 on DO2 line)

Example Answer

OK

Read Byte Digital Input

Description Read a byte from DI7 to DIO.

Command dibyte?

Parameter None

Return [resultl]

Type Integer

Range 0O to 255

Example dibyte?

Return 128 (10000000 is read from DI7 to DIO)

Write Byte Digital Output
Description Write a byte to DO7 to DOO.
Command dobyte= [valuel]
Parameter [valuel]
Type Integer
Range 0 to 255
Example dobyte= 128 (output 10000000 to DO7 to DO1)

Example Answer

OK
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4.3.21 Read Analog Output

4.3.21

4.3.22

Description Read the output voltage at the specified analog output channel AOO
to AO4.

Command dac? [valuel]

Parameter [valuel]

Type Integer

Range 0 to 3 corresponds to AOO to AO3

Return Value [resultl]

Type Integer

Range O to 4095 corresponds to OV to 4.095V

Example dac? 1

Example Answer

OK

Write Analog Output

Description Write a new output voltage at the specified analog output channel
AOOQ to AO4.

Command dac= [valuel] [value2]

Parameter [valuel] [value2]

Type Integer Integer

Range 0 to 3 corresponds to AOO to 0 to 4095 corresponds to OV to
AO3 4.095V

Example dac= 2 2048 (output 2.048V on A02)

Example Answer | OK

Check Firmware Version
Description Write a new output voltage at the specified analog output channel
AOO to AO4.
Command fwver?
Parameter None
Return [resultl]
Type Single precision float
Example fwver?
Example Answer | 1.1
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Chapter 5: Signal Expansion Board

5-1. Signal Expansion Board

The AWG2300 only needs a USB cable or a
5V power supply to operate in stand-alone
mode, and outputs the waveforms from
the two SMA connectors. For convenient
access of other signals including analog
input, analog output and digital 10, a signal
expansion board can be mounted on the
AWG with two flat cables connections
between the AWG and the signal expansion
board.

5-2 Signal expansion board installation

1. Disconnect the USB and power cable
from the AWG2300, remove the four
flat-head screws on the top cover with a
Phillips #1 screwdriver.

2. Using four M2.5 stand-off screws to
secure the AWG2300 top cover to the
base.

3. Using a 1.5 mm hex key screw driver
to tighten four M2.5 button-head
screws to mount the signal expansion
board on the four stand-offs already
installed in previous step.

4. Connect the signal expansion board
with the AWG using a 20 pin flat cable
connector on one side and a 26 pin connector on the other side.
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5-3. Available Signals

To connect a signal wire to a screw terminal, prepare the wire by stringing ~5mm of insulation,
insert the wire into the screw terminal, and securely tightening the screws with a flathead
screwdriver. The signals that can be accessed on the signal expansion board include:

Signal type Name Location

Power signals +5V USER CON1 and USER CON2
+3.3V USER CON3 and USER CON4
GND All connectors

Analog input signals AlO-Al7 USER CON4

Digital 10 signals I00-107 USER CON3

Analog output signals AO0O-AO3 USER CON2

Functional 10 signals FIOO-FIO 11 USER CON1 and USER CON2
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Chapter 6: Mechanic Drawings

6-1. AWG2300 dimensions (All units are in mm)

& 8
[ —
0 7
© ©
I SYNC DC 5v
USB Muliifuneiien
Arbiirary Wevelermn Generaier
Dual channel, DC-50MHz, 3Vpp
| |
|- .
© SCICORE INSTRUMENTS  AWG2300 ©
70
e H 8
O
1.50
7.80 & &
11
= B
4 & &
|1 |
66
g6 hd *-

Page | 53

1.50

11




6-2. Signal expansion board dimensions (All units are in mm)
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