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Agenda
• Oscilloscopes for particle accelerators
• ZTEC’s particle accelerator solution
• Responsive remote access
• The ZT4610 EPICS oscilloscope
• ZTEC instrument overview
• About ZTEC

Presenter
Presentation Notes
Today we will cover the following topics.  There will be plenty of time for questions at the end of the presentation.  Please feel free to interrupt me with any comments or questions.
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Oscilloscopes for Particle Accelerators 
(Using VME, VXI, PXI, etc.)

• Advantage: high channel density
• Disadvantages: requires multiple controllers ($), limited choices for high- 
performance scope modules (mostly digitizers), ...

http://www.aps.anl.gov/epics/index.php
http://www.aps.anl.gov/epics/index.php
http://www.aps.anl.gov/epics/index.php
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Oscilloscopes for Particle Accelerators 
(Using benchtop scopes)

+
(SW team develops EPICS 
drivers for each model of 

benchtop scope)

+

• Advantage: wide selection of benchtop instruments at various performance 
and price levels
• Disadvantages: requires a PC-based IOC ($), very low channel density, 
requires EPICS drivers (development time & $), slow remote response, 
scope models frequently change, ...

http://www.aps.anl.gov/epics/index.php
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Oscilloscopes for Particle Accelerators 
(With embedded EPICS IOC)

• Advantages: external IOC not required, high channel density, 
responsive remote control, fast remote display updates, high 
performance signal acquisition (scopes, not digitizers)
• Disadvantage: initially available only as a performance (1 GHz) scope 
[* In 2008 ZTEC will introduce precision (14 or 16-bit resolution) and 

economy (lower-price) EPICS oscilloscopes]
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ZTEC’s Particle Accelerator Solution

Oscilloscope Monitoring & 
Control...
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ZTEC’s Particle Accelerator 
Solution

Oscilloscope Monitoring & Control 
at the beamline

• Connect to ZTEC’s EPICS scopes via 
LAN or USB
• Use ZScope software for control, 
waveform display, saving data, etc. 
• Drivers for LabVIEW, CVI, ...
• Easily import acquired waveform data 
into MATLAB

Free ZScope display and control software
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ZTEC’s Particle Accelerator 
Solution

Oscilloscope Monitoring & Control 
in the control room

• Embedded IOC enables EPICS users to 
monitor and control the scope
• Scope publishes PVs to EPICS 
database using CA protocol

Presenter
Presentation Notes
IOC: input/output controller

PV: process variables

CA: channel access

http://www.aps.anl.gov/epics/index.php
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ZTEC’s Particle Accelerator 
Solution

Oscilloscope Monitoring & Control 
from anywhere

• Access the instrument from any internet 
connection (Administrators can define 
who has access to the scope)
• ZScope software provides responsive 
remote updates
• Built-in web server shows instrument 
information, LAN configuration, and more
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Responsive Remote Access (1)

ZTEC protocol decreases network traffic and 
increases remote instrument responsiveness

• Results in ~10x increase in waveform updates and 
instrument control responsiveness, compared to 
benchtop scopes

– Compression and waveform rasterization dramatically decreases 
network traffic

• When needed, all waveform data can be saved
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Responsive Remote Access (2)

ZT4610 EPICS scope 
(ZScope over LAN)

• 4 display updates every sec 
(~10x faster than Tek!)

Tek DPO4034 
(web browser over LAN)

• 1 display update every 2-3 sec



ZT4610 EPICS Overview
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ZT4610 EPICS Scope Advantages

• The ZTEC 4610 EPICS Oscilloscope provides:
– Easy, intuitive and responsive control

• Directly control all instrument features via USB or LAN (just like 
a benchtop scope) 

• Complete EPICS compatibility, thanks to an embedded IOC
• Responsive remote monitoring via the Internet

– High-performance signal acquisition (details on next 
slide)

– Custom control and display using LabVIEW, 
LabWindows, ...

– Easy data transfer to MATLAB and other applications
– Portable for on-the-spot troubleshooting
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Advanced Signal Acquisition 
• A full-featured performance digital oscilloscope 

– Fast sampling (max 4 GS/s real-time sample rate)
– 1 GHz analog bandwidth
– Long memory (up to 64 Msample record lengths)

• 2 or 4 input channels
• Fast acquisition

– Trigger re-arm in <5 us

• Capture, view, overlay and save up to 32,000 waveforms 
using segmented memory

• Reduce random noise by averaging up to 64,000 
waveforms



ZTEC Instrument 
Overview

Presenter
Presentation Notes
Now we will provide some information on our instruments
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Performance, Precision and Economy 
Scopes

Performance 
EPICS/LXI scopes: 
Dec 2007

Precision EPICS/LXI 
scopes: Q2 2008

Economy EPICS/LXI 
scopes: Q1 2008

Presenter
Presentation Notes
Here is a slide summarizing our DSO families.
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Function / Arbitrary Waveform 
Generators
C-Class
• 530 Series

– 16-bit
– 400 MS/s
– VXI, PXI, and PCI

M-Class (coming in 2008)
• Performance ZT5610
• Precision ZT5410
• Economy ZT5210
• PCI, PXI, VXI, LXI/EPICS

Presenter
Presentation Notes
Here are some details on our waveform generator produts.



About ZTEC
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ZTEC’s History

Albuquerque

19
96

20
07

Founded

20
06

20
05

20
04

20
03

20
02

20
01

1s
t Osc

illo
sc

ope P
ro

duct

1s
t VXI O

sc
illo

sc
ope

1s
t PXI O

sc
illo

sc
ope a

nd W
av

efo
rm

 G
en

era
tor

1s
t PCI O

sc
illo

sc
ope a

nd W
av

efo
rm

 G
en

era
tor

High R
es

olutio
n O

sc
illo

sc
opes

LXI
EPIC

S O
sc

illo
sc

ope 

Custom 
Designs

VXI R
ep

lac
em

en
t S

olutio
ns

Presenter
Presentation Notes
Founded in 1996

ZTEC is the leader in modular oscilloscopes.

http://z.about.com/d/geography/1/0/9/H/usa3.jpg
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ZTEC’s Industry Breadth

Presenter
Presentation Notes
Our customers are from many different industries with varied applications.
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ZTEC’s Global Reach
United Kingdom

Canada

Spain

Germany

France

Norway

Italy

Switzerland

Sweden

Poland

Russia

China

Japan

Taiwan

South Korea

Singapore

India

Israel

Saudi Arabia

Australia

New Zealand

And more!

Presenter
Presentation Notes
50% of business from international sales



Questions?

Presenter
Presentation Notes
Any Questions?
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