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Scope design takes a new turn
Yokogawa has developed 

the DL9000 series of dig-
ital oscilloscopes, with 

a maximum frequency band-
width of 1.5 GHz, maximum 
sampling rate of 10Gsamples/s, 
and maximum memory length 
of 6.25MW.  The units provide 
high performance waveform 
display and analysis functions 
in a compact and lightweight 
instrument.

One of the significant im-
provements realized in these 
units is the enhanced accumu-
lation function. These units can 
process up to 450million digi-
tized acquisition points/s using 
this function.  

The measuring environment 
is changing: the increased 
popularity of digital broadcast-
ing has been accompanied by 
a proliferation of large screen 
displays and large capacity disk 
recorders; the functionality of 
various kinds of information ap-
pliances such as mobile phones 
continues to evolve; and auto-
mobiles are becoming more 
and more electronic.  

Additionally, the miniaturiza-
tion of semiconductors has re-
sulted in faster digital circuits, 
and the use of internal and ex-
ternal device serial communica-
tions has expanded and diversi-
fied.  All of these factors have 
contributed to an increased 
need to observe high-speed 
waveforms from a variety of de-
vices. 

Yokogawa's existing range in-
cludes compact, high perform-
ance 200MHz and 500MHz 
bandwidth digital oscilloscopes.   
Recently, it has also been fo-
cusing on providing compact 
models with bandwidths ex-
ceeding 1GHz that provide 
the functionality and superior 
waveform display performance 
needed to meet increasingly 
demanding measurement re-
quirements.  The signalXplorer 
DL9000 is the tenth generation 
of Yokogawa oscilloscope

The shape of the scope rep-
resents a change from previous 
Yokogawa units; it has a more 
sleek and narrow profile.  The 
instrument has an 8.4in  liquid 
crystal display – larger than 
the company's  DL1000 series 
instruments. The XGA display 

(1024 x 768 pixels) has higher 
definition, features improved 
contrast control, and higher 
waveform display performance 
as compared to the company's  
previous instruments.  

One of Yokogawa's objec-
tives during development of 
the DL9000 was to create the 
smallest, most lightweight in-
strument in its class without 
sacrificing display size, overall 
quality and signal acquisition/
analysis performance.  

To achieve this objective, 
highly integrated internal cir-
cuits were designed for reduced 
power consumption.  For the 
analog to digital conversion sec-
tion, a cascade type 2.5GS/s 8-
bit ADC  was developed to run 
in parallel and are designed for 
low power consumption.  

The signal processing section 
generates display data from 
the A to D converted data, and 
performs the various types of 
waveform and parameter cal-
culations.  For this section the 
ADSE (Advanced Data Stream 

Engine) ASIC was developed  
with functionality and perform-
ance surpassing its previous 
signal processing engine. The 
ADSE is a high density CMOS 
IC that includes the acquisition 
memory and was implemented 
using 0.13µm process technol-
ogy. The signal processing sec-
tion is based on proprietary ar-
chitecture that provides faster 
waveform display update rates 
compared to the previous mod-
els.  

An embedded operating sys-
tem was chosen that does not 
have to be booted from a hard 
disk drive (HDD). Yokogawa 
says that an internal hard drive-
free oscilloscope is a consist-
ent requirement from people 
doing various kinds of confi-
dential testing. They need to be 
able to perform a total purge of 
any information within the test 
equipment upon completion 
of the test. In order to purge 
all information they typically ei-
ther discard the internal HDD 
of the unit or spend hours to se-

curely (physically) erase all the 
data on the HDD. The DL9000 
does not boot from a HDD. 

When designing the DL9000, 
Yokogawa also developed a new 
active probe with a small tip 
designed for simple, accurate 
probing. Connecting the probe 
to the oscilloscope is conven-
ient due to a new integrated 
signal/power/probe ID detec-
tion connector.  

A parallel processing archi-
tecture is highly effective for 
multi-channel oscilloscopes, 
since input data from different 
channels are processed inde-
pendently. This approach may 
not yield top performance for 
1 channel use (or produce eye-
catching 1 channel numbers 
for marketing purposes!), but 
it does provide high-speed sig-
nal processing performance for 
multi-channel use. 

It performs 9,000 acquisi-
tions/s at 12.5k word memory 
when using 1, 2, 3, or 4 chan-
nels. When capturing data 
using 4 channels, this number 
is tantamount to capturing 
450Mpoints/s.

It addition to its speed and 
size of acquisition, other char-
acteristics of the ADSE include 
its scalability and usability. 
Yokogawa says some oscillo-
scopes on the market offer 
fast acquisition modes, but 
place limits on the amount of 
memory that can be used in 
such modes. Typically fast ac-
quisition rates necessitate small 
memory lengths. 

In contrast, the ADSE pro-
vides flexibility by allowing the 
user to use as much or as lit-
tle memory as necessary for a 
given measurement, while still 
achieving fast acquisition rates 
for even long memory lengths.

In general, the more data the 
scope can digitize and show on 
its screen, the less likely it is that 
you will miss waveform anoma-
lies. However, given a scope’s 
acquisition capability, (i.e., its 
points/s acquisition rate) its 
ability to capture an anomaly 
will still depend on how the ac-
quisition is set up. 

For example, say a scope can 
acquire a total of 50,000points/
s. Capturing 500points, 100 
times a second will give results 


