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1 Introduction

This section contains information about the basic features and applications of
the ES1331.1 Signal Generator Board. A block diagram shows the schematic
layout of the plug-in board. 

1.1 Features

The ES1331.1 Signal Generator Board is used to generate analog and digital
output signals in VMEbus systems. The plug-in board has its own digital signal
processor (DSP) working independently from the main processor of the VME
system. 

By using a DSP, the signal form of the output signal can be programmed as
desired; even stringent requirements regarding the variation speeds of ampli-
tude, frequency, and pulse width can be met with ease. 

The 64Kword virtual dual-ported RAM (DPRAM) allows write/read access by
both the system processor and the DSP. This memory area is intended for the
exchange of programs and data between the DSP and the system processor. 

Optionally, the DSP can use an additional 64-Kword EPROM as program mem-
ory. This memory area can be write-accessed by the DSP. 

For analog signal generation, the plug-in board has four digital/analog con-
verters with 12-bit resolution and a maximum conversion delay of 6 �sec. The
output voltage range is -10 V to +10 V relative to the ground potential of the
VMEbus system. 

The digital output signals are generated by a piggyback module providing
eight counters. Every two counters form one output channel. The address,
data and control lines of the DSP are passed on to the piggyback module. 

The board has the following features:

• TMS320C203 digital signal processor

• 64-Kword virtual dual-ported RAM as program or data memory

• four digital/analog converters with 12-bit resolution and a max. output 
voltage range of –10 V to +10 V

• front panel ports for analog and digital output signals

note

Some components of the ES1331.1 may be damaged or destroyed by electro-
static discharges. Therefore, keep the plug-in board in its storage package until 
it is installed. 
The ES1331.1 may only be taken from the storage package, configured and 
installed at a working place that is protected against static discharges.
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• interrupt generation on the VME bus

• VMEbus interface

• optional 64-Kword EPROM as program or data memory

• piggyback module for digital signal generation

The following figure shows the front panel and the position of the connectors. 

Fig. 1-1 Front panel

1.2 Applications

The ES1331.1 Signal Generator Board is intended for use in VMEbus systems
where analog and digital signal shapes of different frequencies, amplitudes,
and pulse widths need to be generated. The digital signal processor (DSP)
allows flexible signal generation independently from the system processor. 

ES1331.1

X1

X2
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Sample applications are:

• generation of active or passive speed sensor signals for driving-dynamics 
systems

• generation of speed signals for gearbox control units

1.3 Block Diagram

The following figure shows a block diagram of the ES1331.1 Signal Generator
Board 

Fig. 1-2 Block diagram

In the center of the block diagram, you can see the digital signal processor. To
the right of the signal processor is the dual-ported RAM manager that allows
access to the 128-KB RAM by the DSP and VME bus. To the left of the DSP, you
can see the four digital/analog converters and the signal conditioner for the
four analog outputs.

The data, address, and control signals of the DSP, as well as the digital outputs
of the front panel, are passed on to a piggyback module. 

The piggyback module contains eight counters in four groups that can be used
to generate PWM signals with variable frequencies and pulse duty factors. 
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2 Hardware

This section contains a detailed functional description, information about the
jumpers and solder straps, the pin allocation of the connectors, and the tech-
nical data of the ES1331.1 Signal Generator Board. 

2.1 Functional Description

This section gives you a detailed overview of the features of the ES1331.1 Sig-
nal Generator Board. You will find information on the following subjects:

• digital signal processor

• virtual dual-ported RAM

• analog/digital converter

• interface to the piggyback module

• VMEbus interface

2.1.1 Digital Signal Processor

The digital signal processor TMS320C203 is used as the CPU of ES1331.1. The
digital signal processor (DSP) can operate independently from the main proces-
sor of the VME system. Data are exchanged between the two processors via a
virtual dual-ported RAM. The processing performance of the signal processor
is 40 MIPS with a word size of 16 bits. The signal processor has an internal
544-word program or data memory. 

The signal processor can be started either from an external EPROM or from the
dual-ported RAM. This can be selected by jumpers. 

2.1.2 Virtual Dual-Ported RAM

The virtual dual-ported RAM is used for the communication between the main
processor of the VME system and the digital signal processor. The two proces-
sors can access a shared RAM area of 128 KB (64 Kwords) via a dual-ported
RAM manager. The dual-ported RAM manager prevents address conflicts and
prioritizes the access requests. 

The dual-ported RAM can be used both for data and program storage. The
program of the signal processor can be loaded from the VME system processor
into the dual-ported RAM; it can then be used to start the DSP. 

2.1.3 Digital/Analog Converters

The four digital/analog converters of the ES1331.1 have a 12-bit resolution at
a maximum conversion delay of 6 µsec. The output voltage range is -10 V to
+10 V relative to the ground potential of the VME system. The output voltages
of all four D/A converters can be output in sync with each other. 
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2.1.4 Interface to the Piggyback Module

An optional piggyback module can be used to implement additional memory
or peripheral functions. The address, data and control signals of the signal pro-
cessor, as well as the analog output signals, are passed to the piggyback mod-
ule. 13 lines run from the front panel connector to the piggyback module. 

2.1.5 VMEbus Interface

For the VME bus, the ES1331.1 has a slave interface with 16 or 24 address lines
and 16 data lines. The base address of the board is set via hex switches. The
board occupies an address range of 128 KB. 

The board can generate interrupts on the VME bus. The interrupt level is
selected via solder straps. The interrupt vector is set by software either from
the DSP or from the system processor. 

2.2 Hardware Configuration

This section contains the information required for configuring the jumpers of
the ES1331.1 Signal Generator Board. The jumpers are used to configure the
following settings:

• VMEbus base address

• interrupt number

• boot program source

• supply voltage output

• supply voltage for 12 V stand-alone mode
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Hardware 11

The figures below show the position of the jumpers and solder straps on the
component and solder sides of the board. 

Fig. 2-1 Jumpers and solder straps (component side)
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Fig. 2-2 Solder straps (solder side)

2.2.1 Base Address

The base address of the ES1331.1 Signal Generator Board is selected by the
two hex switches HEXHN and HEXLN. 

The board occupies an address range of 128 KB from the base address.  

note

The solder straps Pa to Pd, LP8, and LP9 determine manufacturer options and 
may not be modified. 

note

Make sure that the address range of the ES1331.1 Signal Generator Board does
not overlap the address ranges of other boards in your system. 
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2.2.2 Interrupt number

The solder straps P1 to P10 determine the interrupt number.  

2.2.3 Boot Program Source

Use the jumper ROMSEL to select the source of the boot program for the signal
processor.  

Switch Address Default setting

HEXHN A23 - A20 $C

HEXLN A19 - A18 $0

Tab. 2-1 Setting the base address

Solder strap Interrupt number Default setting

P1 1 open

P2 2 open

P3 3 open

P4 4 open

P5 5 open

P6 6 open

P7 7 open

P8 8 open

P9 9 open

P10 10 open

Tab. 2-2 Setting the interrupt number

note

Only one of the solder straps P1 to P10 may be closed. 

note

"Boot from ROM" (pin 2 and 3 bridged) may only be set, if the ES1331.1 is 
equipped with an appropriate piggyback module. 
Without an appropriate piggyback module, there is no boot ROM available to the 
signal processor. 
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2.2.4 Supply Voltage Output

Use the jumper J5 to connect the +5 V supply voltage of the VME system with
pin 5 of the front panel connector X1. 

2.2.5 Supply Voltage for 12 V Stand-Alone Mode

The ES1331.1 includes DC/DC converters allowing it to be used with the VME
bus, connected only to a 12 V supply voltage.  

Pin Description

1-2 Boot from RAM

2-3 Boot from ROM (default)

Tab. 2-3 Setting the source of the boot program

Jumper open closed

J5 X1 pin 5 empty X1 pin 5 set to +5 V supply 
voltage (default setting)

Tab. 2-4 Selection of the supply voltage output

note

The jumper J6 may not be inserted if the board is operated with the VME bus. 

Jumper open closed

J6 Operation with VME bus
(default setting)

Operation with a single 12 V 
supply

Tab. 2-5 Selection of stand-alone mode
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2.3 Pin Allocation

This section describes the pin allocations of the ES1331.1 Signal Generator
Board.

2.3.1 Connector X1: Analog Outputs

The connector X1 includes the four analog output signals of the ES1331.1. 

The connector also provides a +5 V voltage supply for external assemblies.  

Fig. 2-3 Connector X1: Analog Outputs

Pin Function Pin Function

1 Channel 1 2 Channel 2

3 Channel 3 4 Channel 4

5 +5 V output 6 Analog GND

7 Analog GND 8 Analog GND

9 Analog GND Analog GND

Tab. 2-6 Input Allocation X1: Analog Outputs

note

The +5 V output voltage at pin 5 is only available when the jumper J5 is set. 

1
6

4

7
8

2

3

9
5
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2.3.2 Connector X2: Optional Digital Inputs and Outputs

The connector X2 contains the 14 input and output lines of the piggyback
module. The pin layout of this connector depends on the functions of the pig-
gyback module. 

Fig. 2-4 Connector X2: Optional Inputs/Outputs

Pin Function Pin Function

1 X3 Pin 1 2 X3 Pin 3

3 X3 Pin 5 4 X3 Pin 7

5 GND 6 X3 Pin 11 and -15 V DC

7 X3 Pin 13 and +15 V DC 8 VCC (DC-DC converter)

9 X3 Pin 2 10 X3 Pin 4

11 X3 Pin 6 12 X3 Pin 8

13 X3 Pin 10 14 X3 Pin 12

15 X3 Pin 14

Tab. 2-7 Pin Allocation X2: Optional Inputs/Outputs

14

1
9

4

10

11

2

3

12

13
5

6

15
7

8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Hardware 17

2.4 Technical Data

This section contains the technical data of the ES1331.1 Signal Generator
Board in tabular form.

Digital Signal Processor

Analog Outputs

Digital Outputs

Type TMS320C203

Cycle time 25 nsec

Word length 16 bits

Program/data storage 544 words internally

Resolution 12 bits

Voltage range -10 V to +10 V

Max. conversion delay 6 µsec

Number of channels 4

Max. data rate 166 k samples/sec

Max. output current 10 mA

Transient time 14 µsec (0.1% at 10 V step)

Number of counters 4 11-bit counters
4 5-bit counters

Number of output channels 4

Signal level 5 V
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Dual-Ported RAM

Flash-EPROM 

VMEbus

Power Supply

Size 64 Kwords

Access time 50 nsec
150 nsec with interrupts from VME bus

Size 64 Kwords

Access time 120 nsec

Programmability by DSP

Type Slave interface

Address and data lines 24 bits address and 16 bits data

Base address $000000 to $FE0000 selected by hex switches

Address range 128 KB

Address modifier Standard or short supervisor/user data

Interrupt Single Level, IRQ 1 to 10
IRQ level, interrupt vector, and source selected by 
jumpers

Interrupt source DSP program

VME bus mode 5 V DC, ±5%, max. 700 mA
12 V DC, ±5%, max. 200 mA

Stand-alone mode 12 V DC, ±5%, max. 900 mA
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Environmental Conditions

Connectors

Physical Dimensions

Ambient temperature during 
operation

0 °C to +70 °C (standard)

Storage temperature -55 °C to +85 °C

Relative humidity 0 to 90%, no condensation

Backplane 96-pin DIN 41612 C

Front panel Analog: 9-pin Submin-D,
piggyback module: 15-pin Submin-D 

Circuit board 100 x 160 mm²

Front panel Height: 3 U
Width: 4 HP (20.3 mm)
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3 ETAS Contact Addresses

ETAS HQ

ETAS GmbH

France
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Great Britain

ETAS Engineering Tools Application and Services Ltd. 

Japan

ETAS K.K.

Borsigstr. 14 Phone: +49 (711) 8 96 61-0

70469 Stuttgart Fax: +49 (711) 8 96 61-105

Germany E-mail: sales@etas.de

WWW: www.etas.de

1, place des Etats-Unis Phone: +33 (1) 56 70 00 50

SILIC 310 Fax: +33 (1) 56 70 00 51

94588 Rungis Cedex E-mail: sales@etas.fr

France WWW: www.etas.fr

Studio 3, Waterside Court Phone: +44 (0) 1283 - 546512

3rd Avenue, Centrum 100 Fax: +44 (0) 1283 - 548767

Burton-upon-Trent E-mail: sales@etas-uk.net

Staffordshire DE14 2WQ WWW: www.etas-uk.net

England

9-1, Ushikubo 3-chome, Phone: +81 (45) 912-9550

Tsuzuki-ku Fax: +81 (45) 912-9552

Yokohama 224-0012 E-mail: sales@etas.co.jp

Japan WWW: www.etas.co.jp
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Korea

ETAS Korea Co. Ltd.

North America

ETAS Inc.

South America

UNIT

3F, Samseung Bldg. Phone: +82 (2) 5747 016

61-1, Yangjae-dong Fax: +82 (2) 5747 120

Seocho-gu E-mail: sungik.hong@etas.co.kr

Seoul

Republic of Korea

3021 Miller Road Phone: +1 (888) ETAS INC

Ann Arbor, MI 48103 Fax: +1 (734) 997-9449

USA E-mail: sales@etasinc.com

WWW: www.etasinc.com

Av. Cel Amancio Bueno, 30 Phone: +55 (19) 3242 0620

Jd. Chapadao Fax: +55 (19) 3241 96 96

Campinas SP 13066 740 E-mail: unit@mpc.com.br

Brazil
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