Tektronix TVS600 VX1 bus Oscilloscope Replacement Using the ZT42xV X

Series Digital Storage Oscilloscopes

Modular Test Equipment

Modular test equipment offers important advantages over traditional bench top test
equipment for systems test applications. By their nature, modular instruments are highly
integrated allowing close coordination of stimulus, control, and readout. Modular instruments
are substantially smaller in size, which can allow test equipment to be unobtrusively mounted
within the system being tested. Finally, modular instrument platforms such as the VXIbus are
based on high-speed computer backplanes, allowing tests to be sequenced very quickly and
results to be transferred orders of magnitude faster than older products using instrument

interfaces such as the GPIB bus.

The oscilloscope is one of the most common
test system elements. Its visual presentation of
signals effectively condenses information so that
many signal properties can be evaluated at a
glance. Digital storage oscilloscopes (DSOs) add
the ability to display reference traces for a side-
by-side  illustration = of  desired  signal
characteristics. Tektronix, a leader in the DSO
field, has been a major supplier of modular
VXlIbus DSOs but has recently discontinued the
popular TVS600 scope series leaving test systems
designers without this valuable resource.

The ZT42xVXI Series DSOs

The ZT42xVXI series of DSOs were
specifically designed to be drop-in replacements
for the TVS600 DSOs. The Tektronix and ZTEC
units have similar signal analysis capabilities and
use a common SCPI command set for scope
control, but the ZT42xVXI DSOs have several
advantages over the TVS600 DSOs, including:

Figure 1. ZT422VXI Digital Storage Oscilloscope

e deeper, faster access waveform storage, up to 512Mbytes of VXIbus A32 memory

mapped waveform storage,

* much deeper, full speed, digitizer memory, 4 Msamples compared to 15 ksamples for the

Tektronix DSO,

» superior dynamic range, 43 dB (7 bits) compared to 36 dB (6 bits) for the Tektronix DSO,

and

» smaller size, the ZT42xVXI units reside in a single-wide slot, consuming half of the

valuable rack space of the TVS600s.



ZT42xVX| DSO Features

The ZT42xVXI DSOs are delivered with a LabVIEW demo panel that highlights scope-
style operation and a full set of VISA compatible Virtual Instruments (.vi’s). As shown in Figure
2 the demo panel emulates a traditional bench top scope having two input channels, two
configurable waveform math channels and four selectable waveform parameter analysis displays.
Figure 3 is a zoomed
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Figure 3. ZT42xVXI Digitizer Noise Performance



Technical Specs Comparison

Tektronix TVS621A

2 Channels, 250 MHz, 1 GS/s Digital
Oscilloscope

Input Channels
2 acquisition channels

Bandwidth
DC to 250 MHz

Input Ranges
10 mV to 100 V full scale in 1400 steps.

Resolution
8 bits (256 digitized levels)

Input DC Gain Accuracy

* 1.5 % for input ranges = 20mV full scale.

*+ 2 % for input ranges <20 mV full scale.

Input Impedance
1 MQ or 50 Q

Input Coupling
DC, AC, or Off.

Input Noise Filter Bandwidth
Full, 250 MHz, 20 MHz

Delay Between Channels
<100 ps.

Sample Rate
5S/sto 1 GS/s

Real Time Acquisitions
Up to five 15 k waveforms per second

Record Length Maximum
2 channels up to 15 kSample

Internal Time Base Reference
10 MHz + 100 ppm

External Time Base
10 MHz over VXI backplane

Pre & Post Trigger Acquisition
Pre-trigger: 0% to = 100% of record time
Post-trigger 0 seconds to 250 seconds

ZTEC ZT422VXI

2 Channel, 100 MHz, 200 MS/s Digital
Oscilloscope

2 acquisition channels

DC to 100 MHz

1V to 50 V full scale in 6 steps

8 bits (256 digitized levels)

1%

50 Q or 5 kQ

DC or AC or Ground

Full, 10% of sample rate

<500 ps.

10 MS/s to 200 MS/s in 10 MS/s steps

Up to fifty 15 k waveforms per second

2 channels up to 4 MSample

10 MHz * 2 ppm

10 MHz over VXI backplane or front panel

Pre-trigger: 0% to = 100% of record time
Post-trigger 0 ms to 13 ms



Trigger Sources
Internal, External, VXI TTLTRGn?*,
ECLTRGn*

Triggering Modes
Normal, Single, or Auto

Trigger Range Internal

* 100% of Full Scale Input Range in steps of
1.0%.

Trigger Range External
* 1 V settable in steps of 6 mV

Trigger Coupling
DC, AC, LF Reject, HF Reject, Noise Reject

Trigger Slope
Positive or negative

Arm Input
Internal, External, TTLTRGn*, ECLTRGn

M aximum Power
106.5 W

Command Set
Message-Based SCPI

Physical Parameters
VXlbus — C size, 2 slots wide

Internal, External, VXI TTLTRGn?*,
ECLTRGn*, Software

Normal, Single, Auto

* 100% of Full Scale Input Range in steps of
0.5mV

*+5 Vin steps of l mV

DC

Positive or negative

25 W

Message-Based SCPI Command
Register-Based A32 Data

VXlbus — C size, 1 slot wide



Waveform Processing & Analysis

Min Rise Min Rise

Max Fall Max Fall

Low + Width Low + Width
High - Width High - Width

Mid Period Mid Period

Mean Frequency Mean Frequency
Amplitude + Duty Cycle Amplitude + Duty Cycle
Peak-to Peak - Duty Cycle Peak-to Peak - Duty Cycle
Gain Phase RMS

Preshoot Delay

Overshoot Center of pulse

RMS Cross

Std Dev Pcross

Area Ncross

Cycle Area Cycle RMS

Pos Area Trig-Trig Time

Pos Cyc Area Cycle Mean

Waveform Mathematics & Processing

Add Segment Add Subtract
Subtract Window FFT Digital Filter
Multiply FFT

Divide Digital Filter

Integrate Smooth

Differentiate Statistics

Abs Value

Price

$8635 $7995

Command Set Comparison

The ZT42xVXI DSO command set was specifically designed to for compatibility with the
Tektronix TVS600 DSOs. Figure 1 below shows the ZT42xVXI command tree with the shared
TVS600/ZT42xVXI commands shown in bold face. As seen in Figure 4, almost all ZT42xVXI
commands have TVS600 equivalents. The majority of exceptions to this are concerned with
accessing waveforms stored in the ZT42xVXI’s A32 memory space, ex. :REF:ADDR and
:REF:POIN are queries that return the address and number of points for reference waveforms.

The remaining ZT42xVXI commands, those not matched by the TVS600, represent added
functionality, ex. the :SWE:SRAT command which allows the ZT42xVXI sample rate to be set
in Hz rather than seconds. One important difference between the ZT42xVXI and TVS600
scopes is the presence of the :FETC commands that allow analysis of stored waveforms, such as
waveform RMS value, without configuring a Calculation channel. The :FETC commands can
specify any captured waveform, calculate channel, or reference channel as input, do not require a
new data acquisition cycle, and any number of :FETC commands may be sent, as opposed to the
limit of 4 calculate channels.



ZT42xVXI Command Tree

*CLS *ESE *ESR *IDN *OPC *OPT *RST *SRE *STB *TRG *TST *WAI

:ABOR :ARM :REF :ROSC 'VOLT
E :ADDR |— :SOUR |— ‘RANG
:NCH |_ ]
:POIN -PTP

:CALC :INP :SYST :TRAC
— :ADDR :COUP :ERR :ADDR
— :FEED FILT :MOD :COPY
— IMM IMP VERS :COUN
L :NCH :STAT :NCH
— :PATH :POIN
— :POIN
— ‘WML

:FETC :STAT :SWE TRIG
— :AC :OPER — :MODE — ATR
— :AMPL — :OFFS — :COUN
L :DC — :ENAB | :DEL
L :HIGH ‘QUES — ‘OREF _:SLOP
— LOW | :ENAB L Loc — ‘SOUR
— :MAX L :EVEN L :POIN
- :MEAN | SRAT
— :MID — :TIME
— :MIN L TINT
— :NDUT
— :NWID
— :PDUT
— :PER
— PTP
— :PWID
— :RMS TVS600 and ZT42xVXI shared commands
— :RTIM ZT42xVXI unique commands

Figure 4. ZTEC ZT42xVXI — Tektronix TVS600 Command Set Comparison
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