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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 [f 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: Mechanic drawings

This chapter provides the mechanic drawings for the product.

More information

The company's website (www.scicoreinstruments.com) provides updated information on SCI
hardware and software products, and the contact information.
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Specifications Summary

Product DAQ-0504M

Descriptions PCl express data acquisition card

Analog Input

Channels 4 (time multiplexing)

Sampling Rate 50 MS/s, 40 MS/s, 30 MS/s, 25 MS/s, 24 MS/s, 20 MS/s,

15 MS/s, 12.5 MS/s, 12 MS/s, 10MS/s, 8.0 MS/s, 7.5 MS/s, 6.0
MS/s, 5.0 MS/s, 4.0 MS/s, 3.0 MS/s, 2.5 MS/s, 2.0 MS/s,
1.5 MS/s, 1.0 MS/s, 0.5 MS/s

Vertical Resolution 14 bit

Input Impedance 50 Ohm or 1M Ohm
Input Coupling DC or AC

Input Bandwidth (-3 dB) 25 MHz

Input Attenuation /1, /2

Input Amplifier Gain x1, x10, x100

Input Connector SMA (Female) x 4
SNR 60 dB

Channel switching time 1 millisecond
Channel crosstalk -65 dB

Trigger Input

Trigger Methods rising edge, falling edge, line
Input Connector SMA (Female) x 1

Synchronization output

Sync signals line sync, frame sync
Output connector SMA (Female) x 2
Data Transfer (DMA)

Record Length 32-16,384

Record Number 1-32,768

Maximum Data Transfer Rate 100 MB/s

PC Requirements

Data Interface PCl express x1

PC Operating System Windows 7 64 bit,

supported Windows 8, Windows 10

CPU Quad-core, >1GHz

Memory 4GB

Power and Environment

Power Supply Voltage 3.3V, 12V

Power Connector PCl express x1 edge connector
Power Consumption 15w

Mechanical Dimensions 162 mm x 121 mm x 21.5 mm (L x W xH)
Net Weight 350¢g

*All specifications subject to change without notice
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Chapter 1: Product Introduction

Thank you for choosing the DAQ0504M data acquisition card from SciCore Instruments!
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 DAQO504M data acquisition card

Installation media  SCI DAQ software disk (USB flash drive)

1-2. General Descriptions

DAQO504M accepts analog input signals connected to any of the four input SMA connectors on
the board, performs the A/D conversion with 14-bit vertical resolution at maximum sampling
rate of 50MS/s, and transfers the digitized waveform data to application software via the PCI
express bus inside a PC.

The four analog input channels are multiplexed to one A/D converter on the board. The
channel switching is controlled by software commands with channel switching time less than 1
millisecond.

DAQO504M supports high measurement duty cycle in continuous acquisition mode. When
running at 50MS/s sampling rate with 14-bit A/D resolution, this board can achieve a sustained
data transfer rate of 100MB/s to the PC memory, which corresponds to nearly 100% duty cycle
and minimized dead time between transferred data records.

DAQO504M has a simplified software programming interface. The digitized waveform data is
transferred in the format of data frames. Each data frame consists of a number of data records
and each data record consists of a number of data points. Both the number of data points per
record and the number of records per frame can be programmed before the transfer starts. A
fixed number of data frames can be grouped into one data volume. DAQO504M supports
various triggering methods including free run and edge (rising edge or falling edge) triggering
mode. In the edge triggering mode, the data in every record is synchronized with the trigger
event. After initialization, the application software only need to call one library function to get
the latest data frame or data volume. This library function is non-blocking which means the
application software can continue work on data processing and other important tasks, without
waiting for the hardware to complete the data acquisition.
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Product left and front views. There are total 7 SMA connectors on the PCl mounting bracket, and from
top to bottom are: (1) Frame sync output, (2) Line sync output, (3) Channel A input, (4) Channel B input,
(5) Channel C input, (6) Channel D input, (7) Trig input.

1-3. Connectors and Indicators:

1. Frame sync: The frame synchronization signal of acquired data frame. This is an output
signal provided by the DAQ card. The rising edge of this signal indicates the start of acquiring a
data frame defined by the user. 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 OV to 4V when driving
a 1IMOhm load. The bandwidth of this signal is from DC to 50 MHz.

2. Line sync: The line synchronization signal for each data record in the acquired data frame.
This is an output signal provided by the DAQ card. The rising edge of this signal indicates the
start of acquiring a data record as defined by the user. A data frame consists of many data
records and a data record consists of many data points. The first data point in each data record
is synchronized with each the trigger event. 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 IMOhm load. The bandwidth of this signal is from DC to 50 MHz.

3. CH A: The analog input for channel A. This signal uses a SMA female type connector.
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4. CH B: The analog input for channel B. This signal uses a SMA female type connector.
5. CH C: The analog input for channel C. This signal uses a SMA female type connector.
6. CH D: The analog input for channel D. This signal uses a SMA female type connector.

7. Trig in: The trigger input connector when the acquisition is configured in external trigger
mode. The starting data point in every record is aligned with this trigger event.

8. LED indicator: This three color (red, green and orange) LED provides device status
information to the user. The LED is in solid green color when the card is in normal status. The
LED turns to orange color when the card is in active data acquisition process. The LED is in red
color when an error is detected.

9. User extension connector: The User Extension Connectorisa 1.27 mm pitch, 26-pin box
header type connector. The connector pin map is shown below. This connector contains all the
signals available on the PCl mounting bracket. This connector also provides 8 PFIO lines
connected to the on-board FPGA chip that can be customized for particular applications, such
as digital 10, counter and synchronization functions. Please contact SciCore Instruments if you
have special requirements for this product.

EXT SIGNALS
CON2x13
PFIO 0 1 1 ’ 2 PEI®!]
PFIO 2 3 3 A 4 BEIQ:3
PFIO 4 5 5 6 6 PEHE S
PFIO 6 7 7 g 8 PEIG: T
GND <} 151) 9 10 }g {>GND
11 12
13 13 14 14
LINE SYNC 15 15 16 16
TRIG IN 17 17 18 18 FRAME SYNC
19 20
S ke 10 AD CH D 21 ;1) gg 22| IO AD CH C el
23 24
(B 10 AD CH B 25 ;g gg 26 10 AD CH A iGN
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Chapter 2: PC installation

2-1. PC Requirements

Minimum Recommended
Operating system Windows 7 (64 bit) Windows 7 (64 bit)
Processor Dual core @ 2.0 GHz Quad core @ 2.0 GHz
Memory 4 GB 8 GB
Screen resolution 1280 x 1024 pixels 1920 x 1080 pixels
PCl Express Interface Gen 1x1l Gen1x1l
Hard disk 64 GB 128 GB

2-2. Hardware Installation Steps
Step 1. Turn off the power of the PC.

Step 2. Plug the data acquisition card into an available PCl express slot in the
motherboard of the PC. Secure the card to the chassis of the PC.

Step 3. Turn-on the power of the PC.

2-3. Software installation steps

Step 1. Install the driver for the DAQ0O504M card using the provided USB disk drive, as
detailed in section 2-3-1. The driver is the software that allows the data acquisition card
to be recognized by the PC, and to be used by other software including the "SCI DAQ"
control software.

Step 2. Install the "SCI DAQ" control software onto your PC using the provided USB disk
drive, as detailed in section 2-3-2. The software program icon with the name "SCI DAQ"
will be placed on the Windows desktop on your PC.

After above installation steps, the user can launch the "SCI DAQ" program on your PC desktop
to test DAQO504M functions.
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2-3-1. Driver Software Installation

When the data acquisition card is physically installed inside a PC, it requires a software driver
installation so the card can be recognized by Windows operation system.

The following screen shots show the steps to install the software driver.

1. When it is the first time for the data acquisition card installed inside a PC, a message will
show on the bottom right of the screen.

“‘& Device driver software was not successfully installed * *
. Click here for details.

L —
- S 9:42 AM
7 U=
._..:.!] [0 { A LD 3/16/2014

2. Launch the "Setup" file from the "Driver Instal\DAQO0504M" directory on the USB
installation disk.

[E=0 (e =)
Ov| | « SCLDISK (D:) » DriverInstall » DAQOS04M » ~ | 44 || searchDA.. 2|
Qrganize = Qpen Print Mew folder ==« [l @
S Favorites Marme 4 Date medified Type Size
B Desktop . Drivers 4/23/201610:1...  File folder

i Downloads l |EEsetup | 319/200611:1..  Windows .. 1KB

= Recent Places

4 Libraries
@ Documents
J‘i Music

[ Pictures

m

1M Computer
&, localDisk (C) —
e SCILDISK (D)

o | Setup Date modified: 3/19/2016 11:17 PM
“4-‘:& Windows Batch File Size: 76 bytes
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3. When the following screen appears click "Yes".

-
“' User Account Control e
|@ Do you want to allow the following program from an
unknown publisher to make changes to this computer?

Program name:  wdreg.exe
Publisher: Unknown
File origin: Hard drive on this computer

¥ Show details

Change when these notifications appear

4. When the following screen appears click "Yes".

r

% User Account Control .

@ Do you want to allow the following program from an
unknown publisher to make changes to this computer?

Program name:  dpinst

Publish 1
File origin: Hard drive on this computer
¥ Show details

Change when these not

5. When the following dialogs show up, click "Next" and "Install this driver software anyway ".

SCI DAQ Device Installer
Welcome to SciCore Instruments
DAQ Card Driver Installation
This wizard will walk you through updating the drivers for
your DAQ card. & Windows Security LS
@ Windows can't verify the publisher of this driver software
< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device
2 Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
To continue, click Next. information.
< Back [ Mext > ] | Cancel v See details
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6. Please wait a few seconds when following dialog shows the installation is in process.

SCI DAQ Device Installer

Installing drivers for your DAQ card. .

= -

Please wait while the drivers install. This may take some time to complete.

7. The following dialog indicates the driver installation is successful. Please click "Finish".

SCI DAQ Device Installer

Congratulations! You are finished
installing your DAQ card - SCI
DAQO504M.

The drivers were successfully installed on this computer! f a
device came with your software, you can now connect it to this
computer. F your device came with instructions, please read them
first.

| Driver Name Status

| ~* SCI DAQ 0504M (WinDri... Readyto use
| % Jungo Connectivity (Win... Device Updated

< Back | Cancel |
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8. Please restart the computer for the newly installed driver files to take effect in the Windows
operation system.

After the driver installation and restart of the computer, the DAQ card installed in the PC now

shows in the Device Manager as "SCI DAQ-0504M" in the "Data Acquisition Devices" category,
and is ready to use.

=y Device Manager EI@

File Action View Help

e | HE 8

4 TEST-PC
.M Computer

E] Data Acquisition Devices
£1) SCI DAQ-0504M

> w LISk drives

» B Display adapters

b '.":»-3 Human Interface Devices

> g IDE ATA/ATAPI controllers

-EF Jungo Connectivity

» I Keyboards

b jf! Mice and other pointing devices
- B Monitors

b -5 Other devices

» B Portable Devices

: 2} Processors

> % Sound, video and game controllers
b M Systern devices

»- i Universal Serial Bus controllers
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2-3-2. "SCI DAQ" Software Installation

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

1. Launch the "Setup.exe" from the "SCI DAQ" folder on the provided USB disk.

i = | 5 ] |
@.\/q » Computer » SCLDISK(D:) » SCIDAQ » « [ 44| search sCIDAQ 2|
Organize Share with + New folder =~ 0 @

gt Name : Date modified Type Size
=
B Desktop . DotNetFX40Client 11/24/20158:09 PM  File folder
& Downloads . Windowslnstaller3_1 / File folder
:;_1 Recent Places Application 418 KB
i= SCIDAQ Windows Installer ... 3,668 KB
=l Libraries
ﬂ Documents
rJ" Music
k= Pictures
E Videos
1M Computer
£, Local Disk (C)
== 5CIDISK (D2}
‘?it Metwark
] [ b
4 items

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

") 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

View ELILA for printing

Do 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 Dl Dont Accept |
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3. Click "Next".

[l scaoaq E=RERTS)
Welcome to the SCI DAQ Setup Wizard A

The inzstaller will guide pou through the steps required to install SC1 DAL on your computer.

WARMIMNG: Thiz computer program iz protected by copyright law and international treatiss.
Unauthonized duplication or distibution of this program, or ary portion of it, may result in zewvere civil
or criminal penalties, and will be prozecuted to the maximum extent pozsible under the law.

Cancel < Back

4. Click "Next".

[l scaoaq E=RERTS)
Select Installation Folder A

The installer will install SCI DAQ ta the following folder.

Ta inztall in this folder, click “Mest". To install to a differant folder, enter it below ar click, "Browse".

Folder:

C:%Program FilestSciCore nstrumentzhSC1 DALY Browsze. .
Digk Cost...

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

@ Everyone

() Juist e

Cancel | | < Back | | Mewt >
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5. Wait a few seconds when the software is being installed.

rﬁ! SCI DAQ =1

Installing SCI DAQ

SCI DA is being ingtalled.

Please wait...

< Back Mewt >

6. When following dialog appears, click "Yes".
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a Do you want to allow the following program from an
unknown publisher to make changes to this computer?

Program name:  DASCIDAQ\SCIDAQ.msi
Publisher: Unknown
File origin: Hard drive on this computer

P& User Account Control =

(™) Show details [ Yes ] | Ne

Change when these notifications a




7. Click "Close".

rﬁ! SCI DAQ = =

Installation Complete

&y

SCI DO has been successiully inztalled.

Click. "Cloze" bo exit.

Flease use ‘windows Update ta check for atw critical updates to the MET Framewark.

Cancel || < Back |

8. A software program icon named "SCI DAQ" will be placed on the windows desktop. This is the
software program to control the data acquisition card.

mazem ||
4806 |

=t )

The next chapter describes how to use the "SCI DAQ" control software to test some basic
functions of the DAQ0O504M data acquisition card.
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Chapter 3: Product Functions

This chapter demonstrates some basic functions of the DAQ0504M data acquisition card, using
the "SCI DAQ" software program, after the successfully installation of the DAQ hardware and
software drivers on a PC.

3-1. Display acquired signals

1. After installing hardware and software driver on the PC, the user can click the "SCI DAQ"
software icon on Windows desktop to start the DAQ control software. The software shows the
detected DAQ card model number on the status panel in the bottom. Alternatively the user
may click the "Devices" tool button which brings up a dialog showing the detected DAQ devices.

DAQ | AWG

M SCIDAQ [ESEEERx
[’ Start top 3 Open @ Measure ‘ About
L

Input channel CHA
-Coupling: DC

- Temination: 1M Ohm

=

- Gain: x1 -
- Aftenuation: /1 -

Trigger. Rising edge -

Sampling rate 50.0 MS/s -

Record length: 16384

Record number: 256

Display | Processing

Sgral: [ A [ JEH L 'C I

FFT. A B L D

Style: Line =

Measurement Results
CHA |CHB |CHC |CHD

T S —
L —
N —
e R—

—

SNR (dB).

Time: 1.00 s/div

i SCIDAQDS04M fStatus: OK] [Acquisition stopped] [Frame size: TBD] [Frame rate: TBD] [Data rate: TBD] [Duty cycle: TED]
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2. The user needs to provide a test signal to the DAQ card, such as from a function generator.
In this demo example, a 1MHz, 2Vpp sine wave from a function generator (Rigol DG4162) is
connected to DAQ card input channel A. After the user clicks the "Start" button, the acquired
signals are showing on the software screen.

W scI0AQ (o] @ i)
P s - Stop | | P Open HESEVE H 3 Resst ‘ﬁn aaaaaa ‘ ‘ 3, o

@ e

DAQ | AWG CHA
Input channel: CHA

- Coupling DC

- Temination: 1M Ohm

-Gain: x1

- Attenuation: /1
Trigger: Flising edge

Sampling rate: 50.0 MS/s

3Kl E} KI K1 K1 KX K

Record length: 16384
Record number: 256

Measurement Results:
CHA |CcHB [cHC |CHD

I —
L —
vmw ]
e
SNR (dB): [
SCIDAQOS04M [Status: Acquiring data] [Frame/record: 23/6244] [Frame size: 839 MB]  [Frame rate: 549 fps] [Data rate: 95 MB/s]  [Duty cycle:95 %]
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3. To change to horizontal time scale of the display, click the time scale control button and the
button become highlighted in blue, then use mouse wheel to change the horizontal time
display scale of the signal. The possible time scales are:

"1.00 ms/div", "500 ps/div", "200 ps/div", "100 ps/div", "50.0 ps/div", "20.0 ps/div",
"10.0 ps/div", "5.00 ps/div", "2.00 ps/div", "1.00 ps/div", "500 ns/div", "200 ns/div",

"100 ns/div", "50.0 ns/div", "20.0 ns/div", "10.0 ns/div", "5.00 ns/div", "2.00 ns/div",
"1.00 ns/div"

M 5CIDAQ [= [ 5 [t
| Start ‘. Stop ‘ 3’1 Open m Save t:\ Reset @Measur\e ‘iﬁ Devices ‘About
DAQ | AWG

Input channel CHA -
- Coupling Dc -
- Temination: 1M Ohm -
-Gain: x1 -
-Aftenuation: /1 -
Trigger. Rising edge =
Sampling rate 50.0 MS/s -

Record length: 16384
Record number: 256

Display | Processing

Sgral:  [(vIA [ JE I (I

FFT: A B g D

Style: Line -

Measurement Results
CHA |CHB |CHC |CHD

U —
T —
L
e

—

SNR (dB):

SCIDAQO504M [Status: Acquiring data] [Frame/record: 200/51550] [Frame size: 8.3 MB]  [Frame rate: 11.89 fps] [Data rate: 95 MB/s] [Duty cycle: 95 %] -—
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4. To change the vertical voltage scale of the display, click the voltage scale control button and
the button become highlighted in blue, then use the mouse wheel to change the vertical time
display scale of the signal. The possible vertical scales are:

"10.0 V/div", "5.00 V/div", "2.60 V/div", "1.00 V/div", "500 mV/div", "200 mv/div",
"100 mV/div", "50.0 mV/div", "20.0 mV/div", "10.0 mV/div", "5.00 mV/div", "2.00 mV/div",
"1.00 mv/div"

A small triangle shaped arrow on the right indicates the 0V voltage of the signals.

M SCIDAQ [= ][5 [t
» Start ‘- Stop ‘ 3 Open E Save ”\ Reset @? Measure ‘iﬁ Devices ‘Abuul
DAQ | AWG

Input channel CHA v
- Coupling oc -
- Temnination: 1M Ohm -
- Gain: x1 -
- Attenuation: /1 -
Trigger: Risingedge v
Sampling rate: 50.0 M5/s -

Record length: 16384
Record number: 256

Display | Processing

Sgna:  [vA [ JENIC T

FFT: A B

o
o

Style Line -

Measurement Results:
CHA |CHB |CHC |JCHD

o S S
T —
O R
T —
ST —
SCIDAQOS04M [Status: Acquiring data] [Frame/record: 605/155229] [Frame size: 839 MB]  [Frame rate: 11 90 fps] [Data rate: 95 MB/s] [Duty cycle: 95 %] -
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5. The horizontal and vertical positions of the signals on the screen can be changed by adjusting
the slider positions on two track bars. The sliders represent the centers of the signals.

M SCIDAQ (o ]
» Start ‘- Stop B Save @? Measure ‘iﬁ Devices

o

‘Abuul

DAQ | AWG
Input channel. CHA v
- Coupling oc -
- Temination: 1M Ohm -
- Gain: x1 -
- Atenuation: /1 -
Trigger. Rising edge v
Sampling rate: 50.0 M5/ -

Record length: 16384
Record number: 256

Display | Processing

Sgna: [ A [ JEN I T

FFT: A B c D

Style Line -

Measurement Results:
CHA |CHB |CHC |JCHD

S —
vestr ]
vmer |
ey |
SNR (dB): |:|

SCIDAQOS04M [Status: Acquiring data] [Frame/record: 967/247894] [Frame size: 839 MB]  [Frame rate: 11 .85 fps] [Data rate: 95 MB/s] [Duty cycle: 95 %] -
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6. The user may click on the "Reset" menu button to fit the signals to the display screen at any

time.
M SCIDAQ (o ]
: o= ||l = | @ .,
» Start - Stop 4‘4 Open Save H\ Reset Measure Devices ‘Ab ut
DAQ | AWG

Input channel. CHA
- Coupling oc
- Temination: 1M Ohm
- Gain: x1
- Atenuation: /1
Trigger: Rising edge

Sampling rate: 50.0 MS/s

3 Kl El Ei K1 £} KX K

Record length: 16384
Record number: 256

Display | Processing Q
Signal: v A B
FFT: A B € D
Style Line

Measurement Results:
CHA |CHB |CHC |JCHD

SNR (dB):

T —
CU A E—
o |

e

I

SCIDAQOS04M [Status: Acquiring data] [Frame/record: 1246/319324] [Frame size: 839 MB]  [Frame rate: 11,88 fps] [Data rate: 95 MB/s] [Duty cycle: 95 %] -

7. One the display tab, the user can select to display the raw signal, or the FFT of the signal, or
both. The available display styles are line style and cross style.

Display | Processing

Signal: A B

c oy

FFT: A B C D
Style: :
Cross
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3-2. Select signal input conditions

On the software control panel named "DAQ" on the left of the signal display window, the user
can change the input conditions of the DAQ card to measure the signals. The useful controls for
selecting the signal input conditions are:

Input channel

Input channel: Al :

CHE
CHC
CHD

There are four available channels that the user can select as the input signals to be digitized.

For example when a 100kHz 2Vpp triangle wave is connected to channel B input, selecting the
DAQ input channel to be channel B changes the displayed signals from the sine wave to the
triangle wave.

W scoAQ [
Start - siop | | P Open @ save | |3 Reser Measure %& Devices About
» .o S a
DAG | AWG
Input channel: | CHB -
- Coupling ocC -
- Temination: 1M Ohm -
-Gain: x1 -
- Atenuation: /1 L
Trigger: Rising edge -
Sampling rate: 50.0 M5/s -

Recond length: 16384

Record number: 256

Display | Processing
Signal AlVEE e 1l
FFT: N = m .

Style Line -

Measurement Results:
CHA {CHE[cHC [cHD

wow |
S —
S —
eeori ||
SNR (dB): [ ]

SCIDAQO504M [Status: Acquiring data] [Frame/record: 1689/432725] [Frame size: 839 MB]  [Frame rate: 11,80 fps| [Data rate: 95 MB/s]  [Duty cycle: 95 %] s
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Input coupling

PE—' The available input coupling options are DC coupled and AC
coupled.

Input termination
- Temination:  PLOE%/E00

50 Oh | . . . . .
T The available input termination options are 1M Ohm

termination and 50 Ohm termination.

Input gain

- Gain: |i'
x 10
x 100

Input attenuation

- Atenuation: |i’
£2 |

by 2.

The available input gain options are x1, x10, and x 100.

The available input attenuation options are divide by 1 and divide

3-3. Select acquisition conditions

The acquisition conditions of the DAQ card include trigger method, sampling rate, data record
length and data record number.

Trigger method

Trigger:

Rising edge
Falling edge

The available trigger methods are line trigger, rising edge
trigger and falling edge trigger.

Sampling rate
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Sampling rate: 50.0 M5/s] n

50.0 M5/5
40.0 M543
30.0 M5/s
280 M5/
240 M5/
200 M5/s
15.0 M5/s
125 M5/s
120 M5/
10.0 M5/s
8.0 MS/s
7hMS/s
6.0 M5/s
5.0 MS/s
4 0 M5/
3.0 M5/s
25 M5/
20 M5/
1.5 MS/s
1.0 M5/g
05 MS/s

- The available sampling rates are listed.
Record length

Record length: 16384 =

The record length is the number of data points to acquire and to form one data record. For
DAQO504M, the valid number for record length is between 32 and 16384. The first data point in
a data record is always aligned with the trigger event specified by the trigger method, and no
pre-trigger data points are acquired. For each data record, a rising edge in the "line sync" signal
aligned with the first data point in the record is provided.

Record number

Record number; 256 =

The record number is the number of records to acquired and form one data frame. For each
data frame, a rising edge in the "frame sync" signal aligned with the first data point in the frame
is provided. For DAQ0504M, because every data point is 2 bytes, the maximum valid record
number depends on the available computer memory and data frame size which is calculated by:

Data frame size = Record length x Record number x 2 bytes

In one example below, the DAQ card can acquire one frame of 8.39MB data containing 256
records by 16384 points at 11.9 frames/second.
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DAQ | AWG
Input channel CHA -
-Coupling DC -
- Temination: 1M Ohm -
-Gain: Edl -
/1 -
Trigger: Rising edge -
‘Sampling rate 500 MS/s -
Recordlength:  |16384 n
Record number: 16284 5
CHA |CHB |CHC |C
Vpp (V)
Vavg (V):




In another example below, the DAQ card can acquire one frame of 536.87MB data containing
262144 records by 1024 points at 0.19 frames/second.

M SCIDAQ [E=E
P s ‘- Stop ‘ j Open m save || (€3] Rese @ Measure ‘iﬁ Devioss | | g Abou
DAQ | AwG

Input charmel:  CHA =
- Coupling DoC -
- Temination: 1M Ohm -
-Gain x1 -
- Atenustion” /1 >
Trager: Risngedgs =

Sampling rate: 50.0 M5/s -

Record length: 1024 =
Record number: 262144 =

Display | Processing

Sgra: (VA [ JE 1€ T

FFT: A B

(2]
o

Style Line -

Measurement Results:
CHA |CHB |CHC |CHD

o A —
L
e S —

) —
S —

SCIDAQOS04M [Status: Acquiring data] [Frame/record: 40/10704396] I [Frame size: 536.87 MB] [Frame rate: 0.18 fps] [Data rate: 98 MB/s] | [Duty cycle: 38 %] s

The theoretic maximum data throughput of DAQ0504M card is 50MS/s x 2 bytes/sample =
100MB/s.
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3-4. Select signal processing methods

The "processing" tab shows a number of controls that affect the signal processing results.

| Display || Fiocessing |

Record ID: 1 =
Average method:  Mone -
FFT window: Hanning -
FFT nomalization: Full scale -
Record ID
Record 1D: 0 =

= The ID number of the record in the current frame that is
currently being processed and displayed. After the user stops the data acquisition, this number
can be changed to review each record in the latest frame that has been acquired.

Average method

Average method: [0 | i |]
s |
. The available average methods are:

None: Only one record is processed and displayed, no average method applied.

FFT: The FFT operation is applied to each record separately, and the FFT intensity signals are
averaged for display.

Signal: The raw signals of all the records in one data frame are averaged into one record, and
one FFT operation is applied to this average record.

Using 1MHz input signals, the following screen shots compare the measured SNR using
different average method. In triggered acquisition mode when the acquired signals are in
phase, average the raw signals can significantly improve the measured SNR.
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M SCIDAQ

Display | Processing

Record D:
Average method
FFT window

FFT nomnalization:

Measurement Results:

Hanning

Full scale

CHA [cHB [CHE [cHD
Ve (V) [2.544635
Vavg (V) 0.004133
WV ms (V):

Frequency fkcHz):
SNR(dB):

P s |' Stop | 3, Open B Save | | (€3] Reser @ Measure
DA [AWG
Input channel:  CHA -
-Couplng:  DC -
- Temination: 1M Chm -
-Gain: x1 -
- Atenuation: /1 -
Tigger. Rsingedge v
Sampingrate:  S00MS/s -
Recodlength: /16384 s
Record number: 256 =

SCIDAQO5S04M [Status: Acquiring data] [Frame/record: 1338/342784]

[Frame size: 8.39 MB]

—_— 186!

[Frame rate: 11.88 fps] [Data rate: 95 MB/s]

0 ps

25.00 MHz

[Duty cycle: 95 %]

Average method: None

M SCIDAQ
P st |. Stop | 3, Open I;] Save :1\ Reset @ Messure
DAQ [AwG
Input channel: ~ CHA -
- Coupling: DC -
- Temination: 1M Ohm -
-Gain: x1 -
- Atenuation: /1 -
Trigger: Rsingedge v
Sampingraie:  S00MS/s -
Record length: 16384 D
Record number: 256 2
Display | Processing
Record ID: D £
Average method.
FFT window: Hanning |L|
FFT nomnalization:  Full scale -
Measurement Resuts:
CHA [cHEB [cHC [cHD
Vpp (V) [2.541845
Vavg (V) 0.004087
Vims (V) 1.039036
Frequency (kHz): [1000.1280
168.950 15
SNR (dB): | | B | 25.00 MHz
SCIDAQOS04M [Status: Acquiring data] [Frame/record: 2879/737354] [Frame size: 839 MB]  [Frame rate: 12.11 fps] [Data rate: 95 MB/s]  [Duty cycle:95 %] [
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M SCIDAQ

P s |. Stop |30pen B Save | | (€3] Reser
DAQ |AWG
Input channel:  CHA -
-Couplng:  DC =
- Termination: 1M Ohm -
-Gan: <1 -
- Attenuation: /1 -
Tiigger Rsngedge =
Sampingrate:  S00MS/s -

Record length: 16384
Record number: 256

Display | Processing

Record ID:

Average method: || 7
FFT window Hanring N

FFT nomnalization:  Full scale -

Measurement Results:
CHA |CHB |CHC |CHD |

Voo (1
Vavg (V) 0.004111
Wrms (V) 1.039128

Frequency fkHz):  (1000.1280
SNR (dB): 733 ]

SCIDAQO504M [Status: Acquiring data] [Frame/record: 3426/877304]

Time: 1.00 ps/div

[Frame size: 839 MB]  [Frame rate: 12,77 fps] [Data rate: 95 MB/s]

[Duty cycle: 95 %]

——

FFT Window

FFT window: | :
Hanning
Blackman

Flat top

Cosine

Average method: Signal

The available FFT window types are Hanning, Blackman, Flat top, Cosine, and no window.

Using 1MHz input signals, the following screen shots compare the FFT output near the main
peak using different window functions.
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M SCIDAQ

P |

DA [AWG

Inpt channel:

- Coupling

- Temination:

~Gain:

- Attenuation:
Tiigger:
Sampling rate:
Record length

Record number:

Display | Processing

Record D:
Average method
FFT window

FFT nomnalization:

Measurement Results:

Vea (V)

Vavg (V)

W ms (V):
Frequency fkcHz):
SNR {dB):

CHA -
DC -
1M Ohm -
x1 -
A -

Risingedge =

50.0 MS/s -

16384
256 =
None =
Full scale -

CHA [cHB [cHE [cHD

66.1

0.50 MHz

SCIDAQO504M [Status: Acquiring data] [Frame/record: 5090/1303269]

1.00 MHz

[Frame size: 8.39 MB]

[Frame rate: 12.90 fps] [Data rate: 95 MB/s]

[Duty cycle: 95 %]

E
¥ Devices

150 MHz

s

FFT Window: Hanning

Measurement Resutts:
CHA |CHB

Vpp V)
Vavg (V)
Vms (V)
Frequency kHz):
SNR (dB):

CHC |CHD

1004.0020

0.50 MHz

SCIDAQO504M [Status: Acquiring data] [Frame/record: 5353/1370593]

[Frame size: 8.39 MB]

i ‘i 'I |ﬂ|||i"|||

[Frame rate: 11.88 fps] [Data rate: 95 MB/s]

[Duty cycle: 95 %]

1.50 MHz

M SCIDAQ =
B o (W |[BRy oo | [ e | [ | [P e e
DAQ | AWG

Input channel:  CHA -
-Coupling DC =
~Temination: 1M Ohm S
-Gain: 1 -
- Attenuation: /1 -

Trigger: Rsngedge v

Sampingrale:  S0.0MSs v

Recordlength: 16324

Record number: 256 =

Display | Processing

Record ID: 0

Average method:  None &

FFT window N

FFT nomalization: Ful scale =
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FFT window:

FFT nomalization:  Full scale

ml”
L
|
I\

Iy Y,
MMWW AR

Measurement Results:
CHA |CHB |CHC |CHD

Voo

v

Va0

Frequency fHz): |1004.0100

SNR (dB): 60.7 050 MHz 1.00 MHz

SCIDAQO504M [Status: Acquiring data] [Frame/record: 5586/1430240] [Frame size: 8.39 MB]  [Frame rate: 11 86 fps] [Data rate: 95 MB/s]  [Duty cycle: 95 %]

M SCIDAQ (= | B et
| B |. Stop |3, Open B Save | | €3 Reser @ Measure J pevices ‘ 3 Pbou
DAQ | AwG

Iput chamnsl  CH A -
-Couping: D =
~Teminstion: 10 OFm =
~Gain: x1 5
- Aterustion: /1 E

Trigger: Rsingedge v

Sampingrts:  SD0MS’s

Record length: 16384

Record number: 256 =

Display | Processing
Riecord ID:
Average method:  Nons =

150 MHz

FFT Window: Flat top

FFT window:

FFT nemmalization: ~ Full scale
Measurement Resuts:
CHA [cHE [cHC [cHD
Vpp (V) 3171459
Va0
Vims (V) 1120699
Frequency (kHz):  [1004 0000
SNR (dB): 58.9 e

0.50 MHz

SCIDAQUSO04M ([Status: Acquiring data] [Frame/record: 5845/1496530] [Frame size: 8.39 MB]  [Frame rate; 11.85 fps] [Data rate: 95 MB/s]  [Duty cycle: 95 %]

M SCIDAQ =
B o (W |[BRy oo | [ e | [ | [P e e
DAQ | AWG

Input channel:  CHA -
-Coupling DC =
~Temination: 1M Ohm S
-Gain: 1 -
- Attenuation: /1 -

Trigger: Rsngedge v

Sampingrale:  S0.0MSs v

Recordlength: 16324

Record number: 256 =

Display | Processing
Record ID: 0
Average method:  None &

1.50 MHz

FFT Window: Cosine
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M SCIDAQ (= | B et
Start . Stop | | P Open B save || €3 Reser Vezsure 33 Devices | | g About
» Lt S — A
DAQ [ AWG
Iput chamnsl  CH A -
-Couping: D =
~Teminstion: 10 OFm 7
~Gain: x1 5
- Aterustion: /1 =
Trigger: Rengedge v
Sampingrts:  SD0MS’s
Record length: 16384
Record number: 256
Display | Processing
Riecord ID: 0
Average method:  Nons ¥
FFTromalzstion: Ful scales =
Measurement Resuits:
CHA [CHB [cHE [CHD |
Voot
vasw
Vrms (V) 1120652
Frequency fkHz): [1004.0280
SNR (dB): 522 0.50 MHz ¥ 150 MHz
SCIDAQOS04M [Status: Acquiring data] [Frame/record: 6125/1568210] [Frame size: B30 MB]  [Frame rate: 1189 fps] [Datarate: 95 MB/s]  [Duty cycle: 95 %] s

FFT Normalization

FFT nomalization: | :

Seff

FFT Window: None

The available FFT normalization methods are full scale normalization and self normalization.

In the full scale normalization method, the 0 dB signal amplitude is the maximum full scale

number which is a fixed number. In the self normalization method, the 0 dB signal amplitude is
the maximum amplitude found in the Fourier transform.
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3-5. Signals measurement results

After the user clicking the "Measure" tool button, the software will display some signals
measurment results including the peak-to-peak voltage (Vpp), average voltage (Vave), and root-
mean-square voltage (Vrms) of the signals. The measured signal frequency and SNR are
obtained from the Fourier transform of the signals.

B scipAQ i e
P s ‘. Stop B ot

@ oo £ o

5
&4y Reset
b

2 About

Yo

DAQ | AWG
Inputchannel:  CHA -
- Coupling oC =
- Temination: 1M Ohm -
~Gain: x1 -
- Atenuation: /1 -
Tiigger: Rsngedge v

Sampingrate:  500MS/s v
Recordlength: 16384
Record number: 256

Display
Record ID: 0
Average method:  None -
FFT window: Hanning -
FFT nomnalization: - Full scale -

leasurement Resutts:
CHA |CHB |CHC |CHD

Vet
Vs
Vs 0
Feancy K
SNR (dB):

SCIDAQO504M [Status: Acquiring data] [Frame/record: 27248/6975648] [Frame size: 839 MB]  [Frame rate: 11,88 fps] [Data rate: 35 MB/s]  [Duty cycle: 95 %] ——
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3-6. Data saving

The "SCI DAQ" software also supports data file saving functions. After acquiring a data frame,

the user can click the "Save" tool button to open a file saving dialog like below.

Display | Processing

Signal: V] A B c 1
FFT: Em: mG D
Style: Line -

Measurement Resutts:
CHA [cHE [CHC [CHD

A —
veswr [
I
.
SNR (dB): |:|

i Libraries
| Documents
& Music
[ Pictures

B Videos

M Computer
&, Local Disk (C3)
= Removable Disk |

- 4

M SCIDAQ = @] %
oo | [ 5o || Ry [ 5o [[ 4 e | [@Psem o || Jg
DAQ [ AWG |
Input channel:  CHA -
-Coupling:  DC =
~Temination: 1M Ohm g
-Gain: %1 - Organize v Newfolder
- Attenuation: /1 = = :
© Favorites Documents library Artinie B ot -
Trigger: Rengedge  ~ M Deskiop Includes: 2 locations i
Sampingrate:  50.0MS5s v & Downloads Name . Date modified Type
St D ~ ] Recent Places
No items match your search.
Record number. 32 .

File pame: TR

Save astype: | Text Files [":0x)

# Hide Folders

SCIDAQUS04M [Status: Acquisition stopped] [Frame/record: 60/1960]

[Frame size: 1.05 MB]

[Frame rate: 95.24 fps] [Datarate: 85 MB/s]  [Duty cycle:85 %]

For data frames containing larger than 512 records, only the first 512 data records are saved.

The saved data file is in text format and can be opened by other data processing software like

Microsoft Excel. Please select text delimiter type to be "comma" when import the text data file.

In the text file, the first column is the data ID in a record, and the following columns are data for

each record.

The user can also open the saved data file in the "SCI DAQ" software and browse all the data

records.
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This screen lets you set the delimiters your data contains. You can see how your textis affected in the preview
below.

Delimiters

Tab

[ semicolon [ Treat consecutive delimiters as one
Text gualifier: [‘ E]
[[] other: [j

Data preview
ECI DAQ acquired data file <
Hardware model: SCI DRROS04M I

Pecord Number: 32
Pecord Length: 16384
Fampling Rate (MH=z): 50 -

4 k

[ cancel || <Back |[ met> | [ Fmsh |

Select text delimiters when importing data to Microsoft Excel

@\I =] "_‘ o™ = : . -__TStData‘— Microsoft Excel E@u

L_—/ | Home | Insert Page Layout Formulas Data Review View Acrobat Team @ - 3 X
-ﬂj * Calibri % .Gen.eral i '. &Conditional Formatting - E"’Inser‘tv X ? ﬂ

2 53 @' |$ bl R ) | @FormatasTab[e' * Delete = Ev :

aste g || EmEalles _ o <0 0 ) Cell Styles - e bomat~ || 02" Rita" kit~

Clipboard ™ Font Alignment (F Mumber = Styles Cells Editing |

14 - \‘ .

A B T T T _— 4 | ok [ L[ m ||

1 |sCl DAClacquifed data file

2 |Hardware model: SCI DAQOS04M

|Record Number: 32

.Record Length: 16384 I _I

5 |Sampling Rate (MHz): 50

6 |Signal voltage range (mV): 3515.665

7] 0 -3164 -3177 -3189 -3194 -3204 -3217 -3225 -3237 -3245 -3252 -3269 -3277
-3

9

-2708 -2722 -2736 -2750 -2754 -2763 -2781 -2789 -2800 -2810 -2825 -2831
-2209 -2224 -2233 -2252 -2260 -2272 -2289 -2294 -2310 -2320 -2333 -2346

-1677 -1690 -1698 -1720 -1726 -1744 -1758 -1766 -1781 -1793 -1808 -1821

11 -1117 -1130 -1139 -1157 -1166 -1183 -1200 -1211 -1226 -1241 -1252 -1265
| -545 -552 -565 -582 -596 -611 -621 -633 -654 -664 -676 -688

13 | 45 32 17 10 -9 -25 -34 -53 -64 -75 -95 -107
14 635 619 605 592 578 565 555 532 519 513 491 482

1213 1200 1181 1167 1155 1147 1132 1110 1101 1090 1078 1064
1765 1758 1739 1724 1715 1706 1687 1675 1665 1652 1636 1624

E____ e e =
=
M
L e e = T B O T O I el

17| 10 2293 2280 2268 2255 2244 2236 2217 2208 2196 2181 2169 2159
18 1 2786 2778 2766 2757 2747 2736 2723 2711 2694 2687 2674 2667
13| 12 3239 3224 3220 3211 3198 3190 3177 3171 3161 3147 3133 3129
i 20; 13 3632 3626 3618 3606 3601 3592 3584 3573 3563 3556 3545 3541
21 14 3973 3968 3963 3953 3543 3544 3937 3928 3918 3917 3504 3896
a2 15 4255 4250 4248 4238 4229 4224 4219 4215 4208 4206 4195 4193
23 | 16 4466 4467 4455 4458 4447 4449 4444 4440 4431 4430 4424 4420
24 17 4609 4608 4602 4601 4598 4596 4595 4595 4589 4586 4582 4579
25 18 4680 4678 4678 4674 4674 4677 4674 4674 4675 4674 4669 4669
|4 4 » »| Testpata %2 [ m . !
Ready | ME=EE] S —) +

Text data imported to Microsoft Excel
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M SCIDAQ

= (@&

" Stat ‘ Stop ‘ W open

=

3
w3, Resst
S

(o

DAQ  [AWG
Input charnel:  CHA =
-Coupling:  OC -
~Temination: 1M Ohm g
-Gain x1 -
- Atenuation: /1 =
Trigger Rngedge
Samplingrate:  50.0MSA& w
Record lengih: 16384 =
Record number: 32 Z

Display | Processing

Sgna: (V] A |8
FFT. AL TEN 1c I8
Style Line =

Measurement Results:
CHA |CHB |CHC |CHD

oY S —
S
A E—

e |
S E—

SCIDAQOSO4M [Status: OK] [Acquisition stopped]

[

H A: 500 mV/e

« Program Files » SciCore Instruments » SCIDAQ » Data

New folder

Organize v

Mame
¢ Favorites

P Deskiop

4 Downloads

| TestData
| Recent Places

4 Libraries
| Documents
o) Music
b=| Pictures

B Videos

M Computer
&, Local Disk (C3)
[E| Removable Disk (:)

€ Network
£

File name:

Cancel

[Frame size: TBD] [Framerate: TBD]  [Data rate: TBD] [Duty cycle: TBD]

Open a data file in "SCI DAQ" software

Record length: 16384

Record number: 32

Display | Processing

Record D:
Average method:  None -
FFT window Hanning -
FFT nommalization: ~ Full scale -

Measurement Resutts:
CHA |CHB |CHC |CHD

S S —
ves [
A

e
A E—

SCIDAQOS04M [Status: OK] [Acquisition stopped]

M SCIDAQ B
> Start Stop ‘ W 0pen I;] Save | | &3] Reset @ Measure ‘ﬁ Devices ‘ About
‘ L3 S a4
DAQ [AWG
Input channel:  CHA x
-Couping: DG -
~Temingtion: 1M Ohm N
-Gain: €1 -
- Atenuation: /1 P
Trigger: Rengedge v
Sampingrate:  S00MS’s v

[Frame size: TBD]

[Framerate: TBD]  [Data rate: TBD] [Duty cycle: TBD]
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SciCore Instruments, Inc.
P. 0. Box 135
Long Valley, New Jersey 07853

E-mail: info@scicoreinstruments.com

Web site: www.scicoreinstruments.com

For comments and technical questions regarding DAQ0504M, send e-mail to:

support@scicoreinstruments.com
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