
Einsatz von Analog/Digital (A/D) und
Digital/Anlaog (D/A) - Wandlern

Soundkarte      
CD-Spieler - Laufwerk (ROM) 
ISDN 
Graphikkarte + Monitor 
"joystick" 
analoger TFT-Monitor 
DVM 
Modem 
DSO 
Funktionsgeneratoren 
digitale S&H
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Digitales Speicheroszilloskop (DSO) 

 

früher: spezielle Speicherröhren 

heute: A/D-Wandler, Speicher, Rechner, Video-Bildschirm 

 

vertikale Auflösung:    8 bit     1 : 256 
      10 bit     1 : 1024 
      12 bit     1 : 4096 

      Verbesserung durch Mittelung  !! 

 
"Permanente" Speicherung in 
     -   Ausdruck, Floppy, PC 
    -   per serielle Schnittstelle, GPIB, Ethernet 

 

Analyse in DSO oder Rechner 

Eberhard
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Shannonsches Abtasttheorem: 

    -   Mindestens 2 Punkte per Periode 

    -   besser 10 Punkte per Periode 

 

Abtastrate:  -   single shot:   50 MSa/s – 10 GSa/s 

    -   repetitive   (Äquivalenzabtastung) 

 

Speichertiefe:  1 K   bis   1 M   Punkte 

 

Preise:  DM  1.500,-  bis  50.000,- 









.

        E. Riedle         PhysikLMU
http://www.yokogawa.com/de/



.

        E. Riedle         PhysikLMU

Bandwidth
Sample rate
Channels
Display
Display update rate
Memory
Vertical resolution
Vertical sensitivity
Bandwidth limit
Max input voltage
Input impedance
Timebase range
Timebase accuracy
Triggering

Typical noise floor
Max data  
transfer rate
Dimensions
Weight
Power

                           20 GSa/s                40 GSa/s
4 channels

12.1” XGA touch screen 
400,000 waveforms per second (in segmented memory mode)
10 Mpts standard, optional up to 1 Gpts (20 Mpts std. on DSA) 

8 bits, ≥ 12 bits with averaging
1 mV/div to 1 V/div

500 MHz (using E2697A 1 MΩ adaptor)
± 5 V

50 Ω, ±3%
5 ps/div to 20 s/div real-time 

± (0.4 + 0.5 * YrsSinceCal) ppm pk
3-level sequence hardware (2 levels) and InfiniiScan software trigger: edge, edge transition,edge 

then edge, glitch, line, pulse width, runt, timeout, pattern/pulse range, state, setup/hold, window, 
HDTV, non-monotonic, measurement, and zone qualify

 147 µVrms      186 µVrms      234 µVrms     283 µVrms     365 µVrms      389 µVrms

22 MSa/s

43.2 cm wide x 28.3 cm high x 50.6cm deep
20 kg

800 watts, max.

DSO90254A    DSO90404A    DSO90604A    DSO90804A    DSO91204A  DSO91304A
     2.5 GHz              4 GH           6 GHz 8 GHz      12 GHz 13 GHz

DSO and DSA
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Explanation of 44.1 kHz CD sampling rate 
The CD sampling rate has to be larger than about 40 kHz to fulfill the Nyquist criterion
that requires sampling at twice the maximum analog frequency, which is about 20 kHz for 
audio. The sampling frequency is chosen somewhat higher than the Nyquist rate since 
practical filters needed to prevent aliasing have a finite slope. Digital audio tapes (DATs) 
use a sampling rate of 48 kHz. It has been claimed that their sampling rate differs from 
that of CDs to make digital copying from one to the other more difficult. 48 kHz is, in prin-
ciple, a better rate since it is a multiple of the other standard sampling rates, namely 8 
and 16 kHz for telephone-quality audio. Sampling rate conversion is simplified if rates are 
integer multiples of each other. 

From John Watkinson, The Art of Digital Audio, 2nd edition, pg. 104: 

    In the early days of digital audio research, the necessary bandwidth of about 1 Mbps 
per audio channel was difficult to store. Disk drives had the bandwidth but not the capaci-
ty for long recording time, so attention turned to video recorders. These were adapted to 
store audio samples by creating a pseudo-video waveform which would convey binary as 
black and white levels. The sampling rate of such a system is constrained to relate simply 
to the field rate and field structure of the television standard used, so that an integer 
number of samples can be stored on each usable TV line in the field. Such a recording 
can be made on a monochrome recorder, and these recording are made in two stan-
dards, 525 lines at 60 Hz and 625 lines at 50 Hz. Thus it is possible to find a frequency 
which is a common multiple of the two and is also suitable for use as a sampling rate. 
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    The allowable sampling rates in a pseudo-video system can be deduced by multiplying 
the field rate by the number of active lines in a field (blanking lines cannot be used) and 
again by the number of samples in a line. By careful choice of parameters it is possible to 
use either 525/60 or 625/50 video with a sampling rate of 44.1KHz. 

    In 60 Hz video, there are 35 blanked lines, leaving 490 lines per frame or 245 lines per 
field, so the sampling rate is given by : 

    60 X 245 X 3 = 44.1 KHz 

    In 50 Hz video, there are 37 lines of blanking, leaving 588 active lines per frame, or 
294 per field, so the same sampling rate is given by 

    50 X 294 X3 = 44.1 Khz. 

    The sampling rate of 44.1 KHz came to be that of the Compact Disc. Even though CD 
has no video circuitry, the equipment used to make CD masters is video based and de-
termines the sampling rate.

(Reference kindly provided by Kavitha Parthasarathy.) 

Also, David Singer noted that 44,100 can be factored as 2^2 * 3^2 * 5^2 * 7^2, i.e., the 
product of the squares of the first four prime numbers. 

http://www.cs.columbia.edu/~hgs/audio/44.1.html   (Yvo Fischer) 





 
       NI PCI-5122      Hochauflösender Digitizer -  100 MS/s, 14 bit 
 
 
 
 Abtastraten bis zu 100 MS/s (Echtzeit) bzw. 2.0 GS/s (ETS) 

 2 simultan abgetastete Eingangskanäle mit 14-bit-Auflösung 

 Signalbandbreite von 100 MHz, integrierte Rausch- und Antialiasing-Filter 

 Nutzbarer Dynamikbereich 
von >75 dBc (SFDR) 

 1 

 Großer Onboard-Speicher 
mit bis zu 256 MB pro Kanal 
(8 MB pro Kanal Standard) 

 Flanken-, Fenster-, 
Hysterese-, Video- und 
Digitaltriggerung mit 40-ps-
Zeitstempel 
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