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DIGITAL FUNCTIONAL TEST MODULE

32-channel programmable digital 1/0 module
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AT A GLANCE

The R&S®TS-PI04 digital functional test module contains flexibly programmable 32 bit digital inputs and
32 bit digital outputs that are able to acquire and stimulate static or dynamic digital patterns.

32 digital input and 32 digital output channels

40 MHz sample rate, depending on levels and number of channels

12.5 ns resolution

Eight groups of four channels each: -6 V to +10 V

Tristate control for every output channel in dynamic mode

Programmable DIO level (high and low) per group with 14 bit resolution

Two programmable input threshold levels per group for hysteresis mode or level monitoring in compare mode
High output current with 150 mA per channel

FPGA based flexibility and realtime task execution independent of operating system used
Synchronization/triggering (bidirectional) via PXI trigger bus or XTI (TTL)

External clock input via EXT_CLK input pin (TTL)

Self-test software

Soft front panels for immediate use

LabWindows/CVI device driver support

R&S®GTSL generic test software library in DLL format
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PRODUCT
INTRODUCTION

The R&S®TS-PIO4 digital functional test module is a

PXI module that takes up only one slot on the R&S®TSVP
test system versatile platform. The characteristics of the
digital lines can be configured with 14 bit resolution levels
per port. In addition, the levels of the output ports can be
programmed to meet application requirements.

The input ports have a programmable threshold and hys-
teresis to match the specifications of common digital logic
families.

Synchronization to digital communications, handshake
signals and analog measurement procedures is provided
via trigger lines accessible at the front panel connector or
via the PXI trigger lines. Additionally, the module can gen-
erate trigger pulses derived from digital pattern compari-
sons and detect changes at the input ports to interact with
other modular instruments within the chassis.

The digital channels are equipped with protection circuits
and signal conditioning features, making the R&S®TS-PIO4
digital functional test module a robust device for vari-

ous tasks in automatic test equipment (ATE) applications,
which account for a large proportion of measurement and
control tasks.

Functional block diagram

FLEXIBILITY
AND VERSATILE
DEPLOYMENT

The module is designed to offer expanded flexibility for
various application scenarios and high speed digital 1/0
patterns. The digital I/O interfaces are programmable,
enabling the module to meet a wide variety of require-
ments regarding data transfer, communications and trig-
ger settings.

The programmable output levels and input threshold levels
of the configurable ports ensure compatibility with future
generations of digital components. To improve noise
immunity in test environments, the hysteresis of the input
channels can be configured portwise.

If a higher number of digital I/O lines is required, multiple
R&S®TS-PIO4 modules can be used and synchronized
within the R&S®TSVP platform or synchronized to other
types of measurements via the PXI trigger bus.
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TEST AND
MEASUREMENT
SCENARIOS

The R&S®TS-PIO4 digital functional test module can be
used in all test and measurement scenarios where simple
or complex digital circuits have to be tested using static or
dynamic digital patterns.

For many applications, realistic simulation of the DUT's
environment during testing is most important. The
R&S®TS-PIO4 therefore offers simultaneous deterministic
generation and acquisition of digital patterns at high data
rates. This includes both tristate control and the implemen-
tation of bidirectional buses through software-configured
connections of data input with data output channels.

Further applications are related to various programming
tasks that have to be performed using state-of-the-art
board test systems. The R&S®TS-PIO4 can handle most of
the common programming procedures, supported by soft-
ware drivers for downloading firmware to flash memories
and transferring data streams to onboard memory.

A sophisticated set of trigger setups provides flexible syn-
chronization to DUT signals or to multiple R&S®TS-PIO4
modules, R&S®TSVP measurement modules or commer-
cially available PXI modules via the PXI trigger bus.

Versatile trigger input configuration including all PXI trigger lines

TYPICAL
APPLICATIONS

» Digital pattern input to and output from local memory
buffer

» Stimulation of realtime digital data streams with variable

bus width (up to 2 Msample, 32 bit data)

Acquisition of realtime digital data streams with variable

bus width

Digital functional tests

Downloads to flash memories, serial and parallel

Digital control of 1/0 lines

Simulation of digital bus lines

FPGA based flexibility and realtime task execution

independent of operating system used

Timer: square wave generation with user-definable duty

cycle and frequency

» Counter: event or frequency counter, 10 MHz

» Sophisticated, highly flexible trigger input and output
configuration
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SOFTWARE
SUPPORT

The R&S®TS-PIO4 module is supplied with an IVI-C com-
pliant LabWindows/CVI driver. Function panels and online
help, which are common features on all R&S®TSVP mod-
ules, are also provided.

The definition and evaluation of complex digital test sce-
narios is supported by the R&S®GTSL generic test software
library, which includes a DIO manager.

A set of soft front panels makes it easy for users to get
familiar with the module’s various functions. It allows
users to verify test setups by simply using test panels
rather than by programming.

Selection of voltage ranges for all digital ports

Digital In/Out Part V Ra urati (e |
Ports to Corfigure
2 Pors
Stimulus Voltage Levels (OU
- Low Level Stim Voltage Range High Level Stim Voltage Range
-180 V. 270 V -180 V. 10,00 |V
2_
7= Response Signal Comparator Thresholds (IN)
Low Level Comparator High Level Comparator
0- -180 V. 710 v -180 V. 710 v
&

Easy manual operation via soft front panels (here: main soft front panel)

File Configure Utility Help

Waveform data can be loaded into and retrieved from
the module’s onboard memory using the driver functions
provided by the DIO manager of the R&S®GTSL software
package. The driver functions also include the synchroni-
zation of multiple modules and pattern sets.

SELF-TEST AND
DIAGNOSTICS
FOR RELIABLE
OPERATION

The module's built-in self-test capability and the related
self-test application offer functionality from fast diagnos-
tics to complete, automated evaluation of output levels,
trigger lines and switching paths.

Diagnostic LEDs on the module front panel speed up sys-
tem integration and let users verify at a glance whether the
system is working properly.
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SPECIFICATIONS

Specifications

Use on R&S®TSVP platform

PXI module
Interfaces

Control bus

DUT connector (front)
Rear 1/0 connector
Module features

Data input channels
Channels

Input modes™

Input levels?

Input thresholds?

Input resistance

Signal acquisition timing
Sample rate

Trigger delay

Data buffer depth/width
Protection

Overvoltage protection
Data output channels

Channels

Output modes

Analog output mode?

Tristate control output mode

Output resistance

single-ended channels

clamping if outside range
range 0
range 1
range 2

range 3

two programmable thresholds, 14 bit resolution

range 0
range 1
range 2

range 3

programmable

single-ended channels

output voltage

range 0

range 1

range 2

range 3

output current

output resolution

output voltage

1 slot required

PXI
DIN 41612, 96 pins

CompactPCl connector, 110 pins

32, on 8 ports of 4 bit

hysteresis, comparator

-7.5V 1o +10.0 V
-5.0Vto +12.0V
-3.3Vto +12.0V
0.0Vto+12.0V

-6.0Vto +5.1V
-35Vto+7.1V
-1.8Vto+7.1V
+15Vto+7.1V
1 MQ

0.01 Hz to 40 MHz with 12.5 ns resolution,
depending on levels and number of channels

50 ns to 50 s with 12.5 ns resolution
2 Msample at 32 bit (IN 1 to IN 32)

+24 V

32, on 8 ports of 4 bit;

the number of channels that can be simulta-
neously used depends on the level range, fre-
quency and load?

analog, tristate

VL=-60Vto-156V
VH=-6.0Vto+8.0V
VL=-35Vto+1.0V
VH=-35Vto+10.0V
VL=-18Vto+2.7V
VH=-18Vto +10.0V
VL=+15Vto +6.0V
VH=+15Vto+10.0V

max. 150 mA per channel,
10 mA to 350 mA per port"

14 bit
none
typ. 30 Q



Specifications
Realtime stimulation "

Sample rate

Trigger delay
Data buffer depth/width

Implementation of bidirectional data buses

Protection
Relay channel

Ground-relay channel

Maximum switching voltage
Maximum switching current
Maximum switching power

Pattern comparator
Comparison

Applications

Frequency measurement®

Event counting®

Trigger generator
Synchronization

Trigger units

Applications

Synchronization inputs

Trigger unit characteristics*

Synchronization outputs

Signals

External clock
Input voltage
Frequency range

programmable
tristate control

short-circuit

ground relay to disconnect chassis ground for
in-circuit tests (ICT)

DC/AC
DC/AC
DC/AC

maximum input frequency
minimum pulse width

frequency resolution
measurement time

trigger

minimum pattern duration
gate time

event counts

output to PXI trigger

reference pattern
slope

delay

output signals
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0.01 Hz to 40 MHz at 12.5 ns resolution,
depending on levels and number of channels

50 ns to 50 s at 12.5 ns resolution
2 Msample at 32 bit (OUT 1 to OUT 32)
programmable, per sample;

portwise connection of data input with data out-

put channels via onboard analog switches
reverse voltage up to 24 V at 150 mA

SPST, to ground

30 V/50 V (RMS)
2 AJO.5 A (RMS)
60 W/62.5 VA

32 bit data input channel pattern with
32 bit reference pattern,
32 bit comparison enable mask

10 MHz at 50 % duty cycle
50 ns
25 ns

200 ns to 50 s gate time or up to 22— 1 com-
parator matches

software trigger

50 ns
200 nsto 50 s
up to 232 -1

XTO input to trigger units

2, fully independent hardware trigger logic

» programmable trigger generator

» generation of realtime stimulation clock

» generation of realtime acquisition clock

» frequency measurement

» 1, local TTL trigger (XTI)

» 8, PXI trigger bus

» 1, pattern comparator

10 bit, 3 states: high, low, don't care

positive/negative

25nstob0s

» trigger received signal (25 ns pulse)

» trigger active signal (start of trigger until end
of burst)

» sample pulse (25 ns pulse for each sample)

» 1, local TTL trigger (XTO)

» 8, PXI trigger bus

» output, trigger unit 1 (IT1)

» output, trigger unit 2 (IT2)

» output, pattern comparator

» input signal to trigger unit (XTI)

5V TTL
20 MHz to 40 MHz
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Specifications
General data

Power consumption
Environmental conditions
Temperature
Damp heat

Altitude

Mechanical resistance

Vibration

Shock

Product conformity

Electromagnetic compatibility

Electrical safety

RoHS

Dimensions

Weight

Programmable per group.

operating temperature range

storage temperature range

operating

sinusoidal

random

EU: in line with EMC Directive 2014/30/EC

EU: in line with

Low Voltage Directive 2014/35/EC
USA

Canada

EU: in line with the restriction of the use of
hazardous substances in electrical and electronic
equipment 2011/65/EU

W x HxD

40 W, mainly powered from
3.3 V/typ. 2.5 A and 5 V/typ. 4.5 A%

+5 °C to +40 °C
-10°C to +60 °C

+40°C, 80% rel. humidity, steady state,
in line with EN 60068-2-78

up to 2000 m

in line with EN 60068-2-6,

frequency range: 5 Hz to 55 Hz,
displacement: 0.3 mm (peak-to-peak)
(1.8 g at 55 Hz),

frequency range: 55 Hz to 150 Hz,
acceleration: 0.5 g constant

in line with EN 60068-2-64,

8 Hz to 500 Hz, acceleration 1.2 g (RMS);
5 min/axis

shock test in line with MIL-STD-810G,
method 516.6, procedure I:

shock response spectrum ramp

6 dB/octave up to 45 Hz,

45 Hz to 2000 Hz: max. 40 g

applied harmonized standards:

» EN61326-1 (industrial environment)
» EN61326-2-1

» EN55011 Group 1, Class A

applied harmonized standard:
EN61010-1

applied standard: UL61010

applied standard: CSA-C22.2 No. 61010-1

compliant;
applied harmonized standard: EN IEC 63000

20 mm x 174 mm x 316 mm
(0.8in x 6.8in x 12.4in)

0.75 kg (1.65 Ib)

For an estimation of the limits in ranges 0 to 3, see R&S®TS-PI04 user manual, chapter 5.3.7 “Power consumption”. If the operating mode to be used exceeds 80% of
the maximum allowed power consumption, monitoring of the /O driver temperature is recommended.

Uses one trigger unit.
Programmable per trigger unit.

Output voltage range 2 with VL = -1.8 Vto +2.7 V, VH = -1.8 V to +10.0 V, 16 active outputs, frequency 20 MHz, sample rate 40 Mbps, no load

(see user manual, chapter 5.3.7 “Power consumption”).
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ORDERING INFORMATION

Digital functional test module R&S®TS-PIO4 1525.5569.02

& TS-PI04
1525.5559.02

i

R&S®TS-PI04 digital functional test module
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Service that adds value
» Worldwide

» Local and personalized

» Customized and flexible
» Uncompromising quality
» Long-term dependability

Rohde & Schwarz

The Rohde & Schwarz technology group is among the trail-
blazers when it comes to paving the way for a safer and
connected world with its leading solutions in test&measure-
ment, technology systems and networks &cybersecurity.
Founded more than 85 years ago, the group is a reliable
partner for industry and government customers around

the globe. The independent company is headquartered in
Munich, Germany and has an extensive sales and service
network with locations in more than 70 countries.

www.rohde-schwarz.com

Sustainable product design

» Environmental compatibility and eco-footprint

» Energy efficiency and low emissions

» Longevity and optimized total cost of ownership

Certified Quality Management Certified Environmental Management

1S0 9001 IS0 14001

Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support
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