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PREFACE

This hardware manual is written for users of the
Data = Translation DT2811 analog and _digital
input/output board. It describes the - funcfions
performed bg the three subsystems of the board--a/D
conversion, D/A conversion,” and digital I/O=--and
provides all information necessary £o successfully
program and operate_the board in an” IBM PC/XT/AT or
compatible personal computer system. The manual
assumes that you have a general knowledge of
electronic circtuitry, are familiar with the IBM BC
bus, understand data® conversion, and possess enough
proriciency in  software to write your own
application and diagnostic programs. The following
list lprov1des summaries ©Of "all sections in thé
manual.

CHAPTER 1 - INTRODUCTION

Chapter 1 provides an overview of the DT2811  boards
and gives a summary of compatible data acquisition
accessories avallable from Data Translation.

CHAPTER 2 - SPECIFICATIONS .
Chapter 2 provides the complete electrical and
physical specifications of the DT2811 and compatible
actessories.

CHAPTER 3 - CONFIGURATION

Chapter 3 discusses the selection of various board
parameters and the configuration of the board for
specific application requiréments.

CHAPTER 4 = INTERCONNECTIONS

Chapter 4 describes the interconnection of the
DT2811 with the host computer system and user

inputs. _ The chapter also discusses connection
schemes for analog inputs.

viid
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CHAPTER 5 - ARCHITECTURE AND OPERATION
Chapter 5 discusses the main elements of the DT2811

architecture and operation. It describes the
on-board registers which control the ogeratlons, of
the three “subsystems, and details the functions

performed by theé” register bits. -

CHAPTER 6 = OPERATING PRINCIPLES

Chapter 6 highlights the main principles governing
the operatidns “of the A/D subsystem. It pinpoints§
trigger sources available to the user, discusses the
operating modes of the board, and details the
requirements for proper operation of the board.
Chapter € also provides _exzample programs which
illustrate the use of the DT2811° in various
applications.

CHAPTER 7 = CALIBRATION

Chapter 7 describes the calibration of the A/D and
D/A subsystems.

APPENDIX A = DT707 AND DT75Z SCREW TERMINAL PANELS
Appendix A describes the DT707 and DT752 screw
terminal panels recommended for use with the DT2811.
APPENDIX B = TROUBLESHOOTING AND FACTORY SERVICE
Appendix B describes  a _ procedure for field
troubleshooting the DT2811 and tells how to ship a
troubled board"to the Data Translation factory for
service.

APPENDIX C = ENGINEERING DRAWINGS

Appendiz C provides the assembly drawings of the
g%gg%%, DT707, and DT752, and the jumper map of the
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CHAPTER 1
INTRODUCTION

1.1 OVERVIEW

The DT2811* is a half-size, low=-cost analog and
dl?ltal I/0 board designed for use with the IBM
PC/XT/AT and compatible microcomputer systems, The
DT2811 features three subsystems, each of which
performs a distinct function: analog to digital
conversion  (A/D); digital to analdg conversion
(D/a); and dlgltal_I/O. The DT2811 1is _typically
used for industrial process control and laboratory
research in low noise environments. The board can
pe plugged into any one of the fully bussed
expansion”slots in the IBM PC/XT/RT or compatible
computer backplane. Table 1-1 highlights the main
features of the DT2811. -

TABLE 1-1: MAIN FEATURES OF DT2811
A/D . D/A

MODEL |RANGE RES GAIN THRUPUT|RANGE RES
DI2811~-PGH| 0-5V| 12 1,2, 20kHz | 0-5V| 12

=57 48 20kHz | +5V
+2.5V +2.5v
DT2811-PGL| 0-5V| 12 |1,10,| 20kHz | 0-5V| 12
. +5y 100, | 2.5kHz| +5V|
£2.5V 500 2.5kHz|£2.5V

NOTE: . ]
0 RES = Resolution in bits.

D e e L e ———

* Throughout this manual, the designation DT2811 is
used to refer to the two boards, DT2811-PGH and
DT2811-PGL. The full designation (DT2811 with
suffiz PGH or PGL) is used when referring to
specific models.

1=1
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INTRODUCTION
OVERVIEW

1.1.1 A/D SUBSYSTEM

The main component of the A/D subsystem is a
monolithic analog to  digital converter which
acquires analog voltage inpats from the outside
world through® sensorS such as thermocouples and
pressure transducers, and converts them into 12-bit
digital codes. The board then transmits this code
to the host computer which processes it according to
the software preloaded in the computer’s memory and
commands issued to the processor by the ogerator
during the execution ©f the program. The A/D
subsystem 1s equipped with a gain | circuit which
permits_ software E:oqrammable amplification of the
input signal. Model DT2811-PGH provides a  gain of

. ' ; ©or 8 for high-level inputs, while model
DT2811-PGL provides a gain of 1, 10, 100, or 500 for
low-level inputs.

The A/D subsystem provides 16 single-ended or 8
differential input channels for A/D Conversions. It
can be configured for wunipolar or bipolar input
ranges of 0 to +5V, 5V, and #2.5V. The DT2B1l
provides 12-bit resolution of the input voltage.
rhe output code 1is straight binary for unipolar
inputs and offset binary for"bipolar inputs.

The DT2811 can operate in single or continuous
conversion modes. In the single conversion mode

the DT2811 performs conversion on a selected cnannei
and stops "at _the completion of the conversion.
Another channel (eor the same channel) must be
selectad for the next conversion operation. In the
contlinuous conversion mode, repetitive hardware
triggered conversions can be performed on a selected
channel., The conversions come to a halt when the
trigger is disabled.

A/D _conversion operations can be monitored either by
polled I/0 or "by interrupts. In the polled I/O
mode, the program polls the A/D Control/Status
Register repeadtedly = for an indication of the
completion of the ongoing A/D conversion. In the
interrupt mode, the Doard automatically generates an
interrupt to tﬁe host processor at the” completion of
an A/D conversion.

The throughput of the A/D subsystem depends on a
variety oOf factors, such as the triggering method
and the gain applied to the input signdl. “In the
polled I/0 mode, a maximum throughput of 20kHz (20K
conversions per second) can bé ~ achieved with
rﬁpetiglve hardware triggers applied to a2 single
channel.

=2
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INTRODUCTION
OVERVIEW

1.1.2 D/A SUBSYSTEM

The D/A subsystem consists of two 12-bit D/A
converters, DACO and DACl. The DACs convert a
digital input received from the host pProcessor into
a "voltage output required by the application. The
DACs provide two independent Channels, each capable
of operating at a throughput of up to 50kHz. Output
ranges can Dbe independently configured to  be
unipolar (0 to +5V) or bipolar (£5V of %2.5V).

1.1.3 DIGITAL I/0 SUBSYSTEM
The digital I/O subsystem provides an.interface for

the transfer of digital data between the PC bus and
one or mere periphéral devices connected to the
DT2811. It Cconsists of two digital I/0 ports, Port
0 and Port 1. Port 0 is dedicated to inputs, while
Port 1 1s dedicated to¢ outputs. In a data input
operation, the processor reads the status of the
digital I/0 lines and data is transferred from an
1/0 device to the computer. In a data Qutput
operation, the processor sends data to the digital
i/0 lines, and data is transferred from the computer
To an I/0 device.

1.2 INTERFACE LOGIC

The DTZ611 is accessed via a 10-bit address received

Zrom the nost processor. The mest significant 7
£its select the board. The three least sSignificant
Dits ars  decoded on-board and select  various

registers  in the three subsystems, = The DT2811
lgnores all address bits beyond the 10th.

The DT2811 occupies 8 byte locations in the PC bus
I/0 space. .Five of these locations are occupied by
the A/D subsystem, two by the D/A subsystem, and one
Oy the digital I/O subsystem. The base address can

D& configured to be loczted anywhers between 200

(hex) and 3F8 (hex) in increments of 8 (hex) .

The DT2B8ll operates_from the +5V, +12V, and =12V
power lines on the IBM PC bus,

1=3
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INTRODUCTION
ACCESSORIES

1.3 ACCESSORIES

In many applications, the DT2811 may reguire
accessories to interface with the input/output
signals. Some of these accessories--such as_ the
Data Translation DT701-50 and DT707--are simple
screw terminal panels whose main function is to
provide connection olnts to the interface.
Others--~such as the Data Translation_ DT70%-Y,
DT756-Y, and DT6700 Series==contain circuitry to
provide signal conditioning functions in addition to
Serving as lnterface connéction points. Compatible
accesscries available from Data Translation ars
discussed briefly in this sec:ion.

DT707
The DT707 screw terminal panel provides direct
connection points to all three subsvstems of the
DT2811 as well as to the external trigger and
external cscillater inputs. This szrew terminal
panel is recommended for use with the DT2811 when
nc  secondary signal conditioning panels are
requiread. User <Connections are made through
convenient screw terminals which are labzled in
silkscreen. The connection to the host COomputer
svstem s made via an integral 50-conductor flat
ribpbon cable (3.3 feet) which plugs directly into
the DT2821 Dboard’s Jl connector. The DTI07 is
agesigned ZIor table-top mounting and _comes
eguipped Wwith  rubber "~ feet., Furfher details on
the DT707 are given in Appendiz 2.

[T

L

The DT73Z connects to the host processor via a
SC-pin 3M <typ: _connector, as with the D77
Uniiks _the DT707, however not all scraw
terminals lead to pins on the Jl connecter. The
LT752 divides the 5U-pin connection to_ the host
computer into two separate 30-pin and 20-pin user
conhections. The 30-pin connettion provides <the
interface for the D/Z, digital I/0, clock
signals, and trigger inputs via on=-poard terminal
screws. The 2(-pin connection extends cii-board
via g 20-conguctor integral cable and can be usad
to intexface & variely of compatible signal
conditioning panels to_the A/D input channels™ of

[

the DT2811, " The DT752 can be used whenever a
secondary signal candltlon;ng source is reguired
for L/D° inbuts. Compatible Data Translation

signal = conditioning panels include the
non-isclated DT709-Y¥, DT756-Y, and the isolated
DT6700 series of signal conditioning modules (see

later in this secfion). Further details on the
DT752 are given in Appendix A.
1-4
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INTRODUCTION
ACCESSORIES

DT701-50 ) :
This is a 18=inch, rack-mountable, screw terminal
panel  which provides a 50-pin header for
connection of input lines to the DT2811. It
contains blank pads for user-supplied passive
signal conditioning components. The DT701-50 can
be used to_ connect all three subsystems to the
og%glde world. Connecting cable:”™ EP035 Tor
E 6.

DT708-¥

This signal conditioning panel provides 16
differenfial input chanfels and 16 51ngle7ended
outputs. It contains a differential amplifier at
€ach input channel for common mode rejection
ratio of 60dB at 60Hz. The DT709-Y effectively
converts the DT28l1 single-ended inputs into
differential inputs, doubling the number  of
differential input channels. When wusing the
DT708-Y, the DT2811 should be umpered” for
single-~ended inputs. The DT709-Y obtains +12V
and -12V_supply from the DT2811 power output
lines. Requires DT752 to connect to the DT2811.

DT756-Y :
This board is designed for low level inputs, such
as signals from _thermocouples and bridges. It
contains circults for thermocouple cold-junction
compensation ?aln of wu to 200, __and
changel-to-cﬁanne offset of +1.5mV, The DT756-Y
provides 1o differential input channels and 16
singile-ended outputs. The DT756-Y effectively
converts the DT2811 single-ended inputs into
diZisrential inputs, douBling the number et
diiferential input channels. “The board provides
common modg rejection of 100dB at_  60Hz, When
using the DT709-Y, the DT281]1 should be jumpered
for Single-ended 1lnputs. The DT756=-Y “obtains
+12V and =12V supglv from the DT2811 nower'outgut
lines. Requires DT752 to connect to the DT2811.

DT6700

The DT6700 series of isolated signal conditionin
modules can be used with the DT28I1 when hig
lmmunity 1s required for the input signals. The
LT6700 “series are mounted on the DT750 backplane
which accommodates up to 16 modules. Bach
cnannel requires one signal conditioning module.
Each module provides isolation for one” of the
fellowing input types: differential voltage
input, RID or bridge completion input, tachometir
input or thermocouple input, The DT750
backplane is powered from the 110 Vac 1line.
Requires DT752 to connect to the DT2811.

1=5
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INTRODUCTION
ACCESSORIES

EP035

This is a 50-conductor, 8ft (2.4m) £flat zibbon
cable assembly with a SO-Eln socket connector
(3M-3425) on "each end, It connects the Jl
connector of the DT2811 to the 50=pin, 3M=type
connector of the DT701-50, The EP035 comes ~in
;woh v?r51ons: EP035 (8 feet) and EP(035-1 (18
inches) .

EP066
This is a 5S0=-conductor, 8ft (2.4m) flat twisted
pair cable  assembly with a 50-pin socket
connector (3M=-3425) on each end. It connects the
Jl connector of the DT2811 to the 50-pin, 3M-type
connector of the DT701-50. The EPQ66 is 8 faet
long and is used for differential inputs only.

1.4 SOFTWARE SUPPORT

Data Translation has developed a real-time software
package, LPCLAB, which supforts all the functicns
gerformed by the DT2811. °“LPCLAB is written in

ssembly Language and provides subroutine libraries
callable from thé following languages:

0 Microsoft C (all memory models==compact,
. small, medium, large, and huge)
0 Microsoft FORTRAN
¢ Microsoft PASCAL
0 Micresoft compiled BASIC
o IBM intarprated BASIC

LPCLAB includes routines to perform the £following

functions:
1. Single-value A/D, D/A, and DIO transfers
2. Mulfiple-value A/D transfers to memory
3. Full thermocouple support-
4. On-board clock set-up
5. Error handling

Besides the DT2811, LPCLAB also supports other Data
Translation analog and digital I/O boards such as
the DT2814 (IBM PC compatiblé A/D converter% DT2815
(IBM BC compatible D/A converter), and DT2817 (IBM
PC compatible digital I/0 board] . LPCLAB can

. service up to fdur boards of any combination per
system.

1-6
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INTRODUCTION
TROUBLESHOOTING

1.5 TROUBLESHOOTING

Data Translation maintains a  Technical Support
department which provides assistance to_customers
using Data Translation boards. Technical Support
can "be contacted whenever a problem is encountered
with a Data Translation board. Appendix B provides
gou with a troubleshooting guide and tells you what

0 do in case of a persiStént problem with your
board.

1.
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CHAPTER 2
SPECIFICATIONS

2.1 INTRODUCTION

This chapter lists the specifications of the DT2811
board and related accessories. Specifications are
provided for the following items:

A/D Subsystem

D/A Subsystem

Dlgltal 1/0 Subsystem
Infernal Clock

External Trigger

External Oscillator
Interface Characteristics
Power Requirements
Physical/Environmental
Lczessories

0000000000

Unless noted otherwise, the specifications are
typical at +22°C and rated voltage.

2=1
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SPECIFICATIONS
A/D SUBSYSTEM

2.2 A/D SUBSYSTEM
ANALOG INPUTS
Number of Analog Inputs

Input Ranges
(Jumper-selectable)

Output Data Codes

Gain
DT2811-PGH
DT2811-PGL

Input Impedance
Off Channel

On Channel

Bias Current
Common Mode Input Veltage,

Mazximum

Common Mode Rejection Ratio
Gain =

Gain = 500

Mazximum Input Voltage Without
Damage, Power On

Maximum Input Voltage Without
Damage, Power Off -

2Zmplifier Input Noise
ACCURACY

Resclution

Neonlinearity

Differential Nonlinearity

Inherent Quantizing Error

2-2
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16SE/8DI

0 to +5V
(unipolar)
#5V, £2.,5V

(bipolar)

Straight binary
(unipolar) or offset
binary (bipolar)

2,4,8
1,1b,100,500
100MQ,
1OBF in parallel;
100MQ,
100pF in parallel
+50nA

+11V

70dB at 60Hz,
1kQ unbalance:;
100dB at 60Hz,
1kQ unbzlance

32V

20V
2.0pv RMS

12 bits

Less than #3/4 LSB
Less than =1/2 LSB
+1/2 LSB



SPECIFICATIONS
A/D SUBSYSTEM

System Accuracy

DT2811-PGH, Galn'= 1 Withain 2.03% FSR
Gain = 2 Within +.035% FSR
Gain = 4 Within #.04% FSR
Gain = B Within +.05% FSR
DT2811-PGL, Gain = 1 Within #.03% FSR
Gain = 10 Within #.05% -FSR
Gain = 100 Within *.07% FSR
Gain = 500 Within %.15% FSR
Channel Crosstalk -80dB at 1lkHz
Gain Error Adjustable to 0
Zero Error * RAdjustable to 0

DYNAMIC PERFORMANCE

Channel Acgu151t10n Time

Gains o 20 Es (average)
Gains of 150 SbO us (average)
A/D Conversion Time 30ps
A/D Convnrter Throuch ut
. Gains of 1,2,4,€;1 20kHz
Gains cf lﬁ 55 Z2.5kHz
Dvnamic Error .75 LSB foryd

10V change (ma:z.)

THERMAL CHARACTERISTICS

A/D Zero Drift . - - 10ppm of FSR/°C
Gain Drift ' +30ppm of FSR/°C
ifferential Linearity Drift +/=3ppm of FSR/°C
Monotonicity 0 to 70°C
2=3

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



Artisan Technology Group - Quality Instrumentation ..

SPECIF CAE

I ONS
D/A SUBSYSTEM

I
T
2.3 D/A SUBSYSTEM
ANALOG OUTPUTS

Number of Channels

Output Ranges

Input Data Codes

Output Drive Current

Source Impedance (dc)
Capacitive Drive Capability
Protection Against

Power-up state

ACCURACY

Resolution

Nonlinearity

Differential Nonlinearity
Inherent Quantizing Error
Gain Error ‘

Zero Error

System Accuracy

2-4

2 (DACO, DAC1)
0 to +5V (unlpolar)
22,5V ( Eolar
159 (blpo ar)
Straight binary
(unipolar);
Offset binary
(bipolar)
+5mA max.
0.1% max.
0.004uF typical
Short circuit
indefinitely to
Analog Common

Indeterminate

12 birts

To within 0.01% FSR
Less than #3/4 LSB
Less than.x1/2-LSB

'Adjuétable to 0

Adjustable to O
+0.025% FSR
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SPECIFICATIONS
D/A SUBSYSTEM

DYNAMIC PERFORMANCE
Settling Time to 0.01%
10V Step

7us max.
100mV Step lus max.
Slew Rat 10V/us (up) min.
e aeas 10V/us sdgwn) min.
DAC Throughput 50kHz_max.

(single channel)
Qutput Noise 0.2 LSB’'s max.

THERMAL CHARACTERISTICS

Offset Drift (Bipolar) +10ppm/°C max.
Gain Drift (Bipolar) +30ppm/°C max.
Differential Linearity
Drift 3ppm of FSR/°C
Monotonicity 0 to 70°C
2-5
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SPECIFICATIONS
DIGITAL I/O SUBSYSTEM

2.4 DIGITAL I/0 SUBSYSTEM

Number of Ports Two 8~line ports
Logic Family Positive true
(ALSTTL)

DIGITAL INPUTS

Number of Lines 8

Logic Family LSTTL
Logic Load 1 ALSTTL
Logic High Input Voltage 2.0V min.
Logic Low Input Voltage 0.8V max.
Logic High Input Current 20.0pAa
Logic Low Input Curfent =0.1lma

DIGITXL OUTPUTS

Number of Lines 8

Fanout 20 .LSTTL loads

Logic High Output Veltage 2.4V min.

Logic Low Output Voltage 0.4V mazx.

Logic High Output Current -15mA max.
Logic Low Output Current 24.0mA min.

2.5 INTERNAL CLOCK

Base Freguency 600kHz +100ppm

Divisor Values 1 to 120,000,000

Usable Freguency Range .005Hz = 20kHz
2-6
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2.6 EXTERNAL TRIGGER
Logic

Trigger Pulse Width (Low)
High Level Input Voltage
Low Level Input Voltage
High Level Input Current
Low Level Input Current

2.7 EXTERNAL OSCILLATOR
Logic

Pulse Width (Low)
Frequency

High Level Input Voltage
Low Level Input Voltage
High Level Input Current

Low Level Input Current

2.8 INTERFACE CHARACTERISTICS

Connector J1

Compatible Bus

Interface Type

Number c¢f Locations Occupied

Number of I/O Registers

Address Range

Factory Assigned Base Address
2=7
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SPECIFICATIONS
EXTERNAL TRIGGER

Asserted Low LSTTL
500ns min.

2.0V min.

.8V max.

20pA max.

-.2mA max.

High to low
Eg%gfltlon
500ns min.
DC to 1MHz
2.0V min,
.8V max.
20pA max,
=.2mA max.

3M-3596-5002;
matlng connector:
M-3435

IBM PC/XT/AT and
compatibles

I/0 mapped with
10-bit" addressing

8 consecutive I/0Q

locations

8

200 to 3F8 (hex)
218 (hex)



SPECIFICATIONS
INTERFACE CHARACTERISTICS

Data Path Eight bits

Interrupt Options Selectable to
level 2;3,5, or 7

Interrupt Source A/D Done bit or
Error bit in
A/D Control/Status
Register

Analog Data Format 12=-bit, right
justified

2.9_ POWER REQUIREMENTS

Power Supply Range +5V, £.5V, @ 290ma

+12V, .5V, £ 50ma
=12V, £.5V, @ 100ma

2.10 PHYSICAL ENVIRONMENTAL

Dimensions 4 5"HX7.0"WX0.75"D

(11.4X17.8X1.9%cm)
Weight 6 oz (le8g)
Altitude - To 7500£ft (2286ém)
Operating Temperature Range 0 _to +50°C

(32 to 122°F)
Storage Temperature Range =25 to +70°C

(13 ‘to 158°F)
Relative Humidity To 95%,

non=-condensing

2.11 ACCESSORIES

DT707 Screw terminal
panel with integral
50=conductor cable
assembly t¢ connect
to the DT2811

DT752 Screw terminal
panel with integral

2=8
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SPECIFICATIONS
ACCESSORIES

cable assemblg;
provides off-board
connection to
analog inputs

DT701-50 Screw terminal
panel with a
single 50=pin
connector

DT709 Screw terminal/ |
signal conditioning
panel; 20-pin |
connector; requires
DT752.

DT756 Screw terminal/ |
signal conditioning
panel; 20-pin
connector; requlres
DT752.

DT6700 Isolated series of
signal conditioning
modules; 20-pin,
connector; requires
DTS2,

EP035 S0-conductor flat
ribbon_ cable
assembly for use
with DT701-50

EP066 50-conductor
twisted pair
cable assembly fo
use with DT701-50

I

%3
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CHAPTER 3
CONFIGURATION

3.1 INTRODUCTION

Certain operational parameters of the DT2811 are
selectable by the user to suit particular
applications. “These parameters are:

¢ Board Base Address
o A/D Input Range

© A/D Input Modeé

0 Interrupt Level

o D/A Output Range

The selection of parameters is made by _appropriate
jumper configurations. Each selection is
illustrated in & table where the factory-standard
configuration of the parameter is indicated by "FC".
The Board should be fully configured for the
speciiic n2eds of the application before it is
placed in operation.

Jumpers ar¢ designated by "W" numbers. A single "W"
number refers fo a pair of jumper posts. For
ezample, W19 designates a unique’ jumper which
consists of two adjacent jumpér posts. Jumper
configuration is perfdrmed by connecttgg the pair of
jumper posts designated by The "W" number. 1In some
instances, a pair of jumpers may share a2 post.
Jumpers Wiﬁ and W1l, for instance, form such a pair.
These pairs of,jumpers,are_mutualiy exclusive, " that
is, 1T one jumper is_in, the  other jumper is
necessarily outf. In all 1instances, jumpers  are
installed "by connecting two adjacent posts with a
Wlre Wrap OI a jumper plug. _Jumper designations are
indicated on thé componenf side of the DT2811 board.
A Jumper map is included in the Engineering Drawings
in Appendiz C.
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CONFIGURATION
BASE ADDRESS

3.2 BASE ADDRESS

The DT281]1 requires eight contiguous byte locations
in -the 1I/0 “address sgace of the "IBM PC/XT/RT
computer system. . All the address locations are
occupied DBy registers of the A/D, D/A, and digital
I/0 subsystems. The base address is ,the lowest
location” on the I1/0 address segment assigned to the
DT2811. This location 1is occugled by the A/D
Control/Status Register_ (see Chapter 5).” The other
registers are assigned locations relative to the
baSe address. The base address can be located
anywhere between 200 (hex) and 3F8 (hex) in
increments of € (hex). Table 3-1 shows all the base
addressas assmgnable to the DT2811. The table also
indicates the Iocations within the available address
range which are normally mapped to IBM devices and
are not recommended for"assignment to the DT2811.

IMPORTANT

Each address location used by a DT2611 board
must be unused Dby anv other device in the
system, INCLUDING °ANOTHER DT2811  BOARD.
Multiple "DT2811 boards must be assigned
different base addresses, and must not
occupy  address locations used by other

devices in the system.

3=2
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CONFIGURATION
BASE ADDRESS

TABLE 3-1: DT2811 BASE ADDRESSES

BASE JUMPERS
ADDRESS W19 W20 W21 W27 W24 W23
200 o In In - If In - In
208 In In In In In Out
210 in Im In In Out Tn
218 (FC) In In In In Out Out
220 In In ‘In Out In In
228 In In In Out In Out
230 In In In Out Out In
238 In In In Out Out Out
240 In In Out 1In In In
248 In In Qut 1In kn. Qut
250 In In Qut In Out In
258 In In Qut 1In Qut Out
260 In In Out Out In In
268 In In Qut OQut In Qut
270 In In Qut Out Out In
278% In In Qut OQut Out Out
280 In ©Qut In In In 1In
288 In Out In In In Qut
290 In QOut In In Out In
298 In Qut In In Out OQut
2A0 In Qut 1In Qut 1In In
2R8 In Out In OQut In Qut
2B0 In Cut In Qut Out 1In
2B8 In Out In Out OQut OQut
2C0 In Qut Out In In In
2C8 In Qut OQut 1In In  Qut
2D0 In Qut OQut 1In Qut In
2D8§ In Qut Qut In Out Ou:
2E0Q In Qut Qut Qut 1In In
| 2E8 In Qut Qut OQut In Out
2F0 In Qut Out OQut Out 1In
2rg= In Out Out OQut Out OQut
300 Qut In In In In In
308* Qut 1In In In In OQut
310 Qut In in In Qut In
318* Qut In In In Qut OQut
320 Qut 1In In Qut 1In In
328 Qui In In OQut In Out
330 Qut 1In In Qut Qut 1In
338 Qut In In OQut Out OQut

(continued on next page)

3=3
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CONFIGURATION
BASE ADDRESS

TABLE 3-1 (CONT’D): DT2811 BASE ADDRESSES

BASE JUMPERS
ADDRESS W19 W20 W21 W27 W24 W23
340 Qut In Out 1In In In
348 Qut In OQut In In Out
350 OQut In OQut 1In OQut 1In
358 Qut In Out In Out Out
360 OQut In OQut OQut In In
368* Qut In Qut Out In OQut
370 Out In Qut OQut Out In
378* Qut In Out Out Out Out
380 Qut Out In In In In
388+ Qut Qut In In In Qut
390 Qut OCut In In Qut 1In
398 Qut OQut In In OCut Out
3A0 Out Out 1In Qut In In
3a8* Qut OQut In Out In Out
3B0 Qut Out 1In Cut Out 1In
3BB* Qut Qut 1In Qut Qut Out
3C0 Out Out OQut In In In
3C8= Qut Qut OQut 1In In Out
3D0 OQut OQut Out In Out 1In
3D8* Qut Qut OQut In Out Out
3EQ Qut Out Out Out In In
3E8 Qut OQut OQut Out In OQut
3F0 OQut Out OQut Out Out In
[ 3Fg+* Out Out OQut Out Out Out
NOTES:
o ill base address values are given in
0 FC = Factory Configuration.
© Asterisked ° locatlions are normally

assigned to IBM devices and are not
recommended to be used for the DT2811.

3=4
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CONFIGURATION
BASE ADDRESS

Figure 3-1 shows the configuration of the base
address. = The factory default base address of 218
(hex) 1s illustrated. "Note that an installed jumper
selects the value of 0 for the bit it controls:

2 1 8
9| 8 A0 3 | 2 1 0
1] 0 0] 0 il S 0|0 0
AR
Q 6. o 0. 0 Decoded
W19 W20 W21 W27 W24 W23 on board
Always 1
NOTES: ,
o The first row from _the top

represents the factory selected base
address. The second “row indicates
the bit numbers of the base address.
The third row shows the binary value
of each address bit. A value of 0
indicates that the jumper _ is
installed, and a value of |
indicates that the jumper is
removed.

¢ Address bits 0 tec 2 select the board
reglisters. They are decoded by the
bcdrd and are not Jumper-configured.

© &ddress bits 10 “through 19° are
ignored by the bcard.

FIGURE 3-1: BASE ADDRESS SELECTION
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CONFIGURATION
A/D SUBSYSTEM INPUT RANGE

3.3 A/D SUBSYSTEM INPUT RANGE

The A/D subsystem of the DT2811 permits selection of
three voltage input ranges: one unipolar (0 to +5V)
and two bipolar (£2,5V and #5V). If the .board is
configured for the unipolar input range, 1t accepts
positive voltages onlg. If the input fange selected
1s bipolar, thén the board accepts both positive and
negative input voltages. The input range of the A/D
subsystem 15 selected using the group of Jumpers W9,
glg, and W1l. The configufations are shown in Table

TABLE 3-2: A/D SUBSYSTEM INPUT RANGE

JUMPERS
INPUT RANGE Wo W10 Wll
0 to +5V Qut In Out
+/=2.,5V In In Qut
+/=5V (FC) In Qut In

NOTE: . _
o FC = Factory Configuration.

3.4 A/D SUBSYSTEM INPUT MODE
The DT2811 accepts signals in three different input

modes: sihgle=-ended, differential, and
pseude-diZferential. The selection depsnds on_ the
user application. In single=ended " input mode, a

beard provides maximum channél density, because all
signals share a common return point, Analog Ground.
In differential input mode, each signa has a
Separate return path. This input mode provides
common neolse rejection, but reduces the number of
input channels” by half. The pseudo-differential
input mode is a variation of the single-ended _input
which provides some common mode rzdection without
sacrificing channel density. Table 3-3 shows the
jumper configurations for the selection of the input
mode. Connection schemes for the three input modes
are discussed in Chapter 4.

NOTE

Model DT2811-PGL must be  used in
gégferentlal input mode at gain of 100 or

3=6
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A/D SUBSYSTEM INPUT MODE

TABLE 3-3: A/D SUBSYSTEM INPUT MODES

INPUT MODE W30 W14 %??PE%§3 Wi8 w22
Single-ended (FC) In OQut Out In In In
Differential Out In OQut Out Out Out
|Pseudo-diff, In Out In Out In 1In

NOTES:

0 FC = Factory Confiquration. .
0 DModel DT2811-PGL “must be jumpered for

differential 1inputs when u3ed at gain of
0 or 500.

3.5 A/D SUBSYSTEM INTERRUPT LEVEL

The DT2811 can issue interrugts to the processor on
any ~one of four different levels. The interrupt
levels usable by the DT2811 are, in order of
decreasing prlorltg, i (highest), 3, 5, and 7
(Lowest) .” Table 3-2 lists thé Jumpers controlling
the interrupt level selection for the DT2811 board;
The factory=-shipped configuration of level 2

interrupt is indicated with "FCW.
IMPORTANT

Each_interrupt level used by the DT2811 in
the IBM PC/AT/XT must be unused by any other
device in the_ system including another
DT2811 board. If multiple DT2811 boards are
installed in the system, each board must be
assigned to a distinct interrupt request
iine. Note that if there are no available
interrupt  request lines . for the /D
subsystem, the 'DT2811 may still be installed
for D/A and dicital I/0 Operations. Consult
the IBM PCJAT/XT Personal Computer’s
Technical Reference Manual and the tezhnical
information supplied with any other boards
being used to determine the interrupt level
used by other devices in the system.

3=7
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A/D SUBSYSTEM INTERRUPT LEVEL

TABLE 3-4: A/D SUBSYSTEM
INTERRUPT LEVEL SELECTION

INTERRUPT JUMPERS
LEVEL wW2a W25 W26 W28
2 (FC) In Qut Out OQut
3 Out In Out Out
5 Qut Out In Qut
T Out Out Out In
None Out Out Qut Out
NOTE :

© FC = Factory Configuration.

3.6 D/A SUBSYSTEM QUTPUT RANGE

The D/A subsystem of the DT2811 includes two
1ncenendentl¥ operable digital to analog converters
(DACD and DAT1).” Each DAC can be configured for one
of three output ranges: one unipolar (0 to +5V) and
two bipolar (£2.5V Or #5V). The DAC outputs are
controlled by two separate groups of jumpers. Table
3-5 shows the Jjumper configuratidns  for  the
selection of the Output range f£Or each DAC.

TABLE 3-S5: D/A SUBSYSTEM OUTPUT RANGE

D/A SUBSYSTEM JUMPERS

OUTPUT RANGE W7 W8 WS Wé6 W3 We WL w2
DACO :

0 to +5V Qut In Out In N/A N/A N/A N/2
£2,5V Out In In OQut N/A N/A N/A N/
+5V (FC) In OQut In OQut N/A N/A N/A N/RA
DAC1

0 to +5V N/A N/A N/A N/A Out In Out In
£2.5V N/A N/A N/A N/A Out In In Ou-
*5V (FC) N/A N/A N/A N/A In Out In Out

NOTES: . :
o FC = Factory Configuration.
0 N/A = Not Applicable.

3-8
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CONFIGURATION
ER SUMMARY

3.7 JUMPER SUMMARY

Table 3-6 gives a summar¥ of the configurations of
jumpers _ on the DT2811.  All the “jumpers are
user-configurable for the selection ~of various
parameters. =~ The factory default configuration of
each jumper is also indicated.

TABLE 3-6: DT2811 JUMPER SUMMARY

FACTORY
JUMPER FUNCTION CONFIGURATION
Wl Selects DACl output range In
W2 Selects DACL output range Out
W3 Selects DAC1 output randge In
w4 Selects DACl output range Qut
W5 Selects DACO output range In
Wo Selects DACO output range Qut
W7 Selects DACO output rande In
w8 Selects DACO output range Qut
W9 Selects A/D input range In
W10 | Selects A/D input range Qut
Wil | Selects A/D input range In
W13 | Selects A/D input mod2 In
Wl4 | Selects A/D input mode Qut
Wl> | Selects A/D input mode Qut
Wle | Factory set Qut
Wi7 | Factory set In
W18 | Selects A/D input mode In
W19 | Selects base address ‘ In
W20 | Selects base address In
W21 | Selects base address in
W22 | Selects A/D input mode In
W23 | Selects base address Out
W24 | Selects base address Out
W25 | Selects int. req. level Out
W26 | Selects int. reqd. level Qut
W27 | Selects base address In
W28 | Selects int. req. level Qut
W29 | Selects int. req. level In
W30 | Selects A/D input mode In
3-9
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CHAPTER 4
INTERCONNECTIONS

4.1 INTRODUCTION

The DT2811 plugs into the IBM PC/XT/AT or compatible
expansion slof at connector Pl, and connects to the
user interface at connector Jl. This chapter
details the Pl and JI connections. It also
1llustrates the connection of some Data Translation
screw terminal panels to the DT2811, and provides a

discussion with diagrams of the A/D connection
schemes.

4.2 CONNECTION TO BACKPLANE

The DT2811 plugs into an exgansion slot of the IBM
PC/XT/AT backplane via its 62-pin P1 edge connector.
A11 communication between the nost processor and the
DT2811--A/D, D/A, and digital "I/O--is: carried
through this connector. The Pin assignments of the
Pl connector are given in Table 4-1.
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INTERCONNECTIONS
CONNECTION TO BACKPLANE

(Continued

TABLE 4-1: P1 PIN ASSIGNMENTS
PIN MNEMONIC SIGNAL DESCRIPTION
al -I/0 CH CK | No Connection
AZ +D7 Data Bit 7 (MSB)
A3 +D6 Data Bit 6
A4 +D5 Data Bit 5
a5 +D4 Data Bit 4
L6 +D3 Data Bit 3
A7 +D2 Data Bit 2
A8 +D1 Data Bit 1
A% +D0 Data Bit (LSB)
AlQ -1/0 CH RDY| No cOnnectlon
All | +AEN ﬁddress Enable
AlZ +A109 ¢ Connection (MSB)
Al3 | +Al8 No Connection
Ald | +Al7 No Connection
AlS | +Als No Connection
Al6 | +Al5 No Connection
217 +Al4 No Connection
Al8 | +Al3 No Connection
Al9 | +Al2 No Connection
A20 | +All No Connection
A21 | +Al0 No Connection
A22 | +A9 Address Bit 9
A23 | +AS8 Address Bit 8
A24 +47 Address Bit 7
A25 | +Af Address Bit 6
A26 | +RS Address Bit 5
227 | +A4 Address Bit 4
A28 | +A3 Address Bit 3
229 | +Aa2 Address Bit 2
230 | =&l Address Bit 1
231 | +A0 Address Bit 0 (LSB)

on next page)
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INTERCONNECTIONS
CONNECTION TO BACKPLANE

TABLE 4-1 (CONT’D): P1 PIN ASSIGNMENTS

PIN MNEMONIC SIGNAL DESCRIPTION
Bl GND Ground

B2 +RESET DRV | Reset Driver

B3 +5V +5 Volt Power

B4 +IRQ2 Interrupt Request 2
BS =5VDC No Connection

Bo +DRQ2 No Connection

B7 =12% -12 Volt Power

B8 OWs No Connection

B9 +12V +12 Volts Power
B1Q | GND Ground :

Bl1 - SMEMW No Connection

Bl2 | -SMEMR No Connection

B13 -IOW 1/0 Write

Bl4 | -IOR 1/0 Read

B1l5 | -DACK3 No Connection

Bl6 | +DRQ3 No Connection

Bl7 | -DACK1 No Connection

B1l8 [ +DRQ1 No Connection

Bl9 | REFRESH No Connection

B20 | CLK No Connection

B2l | +IRQO7 Interrupt Request 7
B22 | +IRQ6 No Connection

B23 | +IRQS Interrupt Request 5
B24 | +IRQ4 No Connection

B25 | +IRQ3 Interrupt Request 3
B26 -DACKZ No Connection

B27 | +T/C No Connection

B28 | BALE No Connection

B29 | +5V +5 Volt Power

B30 | G&C No Connection

Bzl +GND Ground

4.3 USER CONNECTION

The DT2811 is connected to the user interface via
the 5C-pin, 3M-type Jl conpector (P/N 3425). The J1
connector accommodates 16 single-endad or
differential A/D input channels, Z D/A channels, 16
digital I/0 lines, and the external trigger and
osCillator. J1 alsc, provides +12V and -12V power
supply lines with limited current output. These
lines’ can be used to power compatible Data
Translation signal ccndltlonlng panels.” Table 4-2
gives the pin assignments of the Jl connector.

4=3
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TABLE 4-2: J1 PIN ASSIGNMENTS

PIN FUNCTION PIN PIN FUNCTION
Ch 0 Ch 8 (Ch 0 Ret
Ch 1 Ch 9 (Ch 1l Ret
Ch 2 Ch 10 }Ch 2 Ret;
Ch 3 Ch 11 (Ch 3 Ret
Ch 4 Ch 12 (Ch 4 Ret
Ch 5 Ch 13 (Ch 5 Ret
Ch 6 Ch 14 (Ch 6 Ret
Ch 7 Ch 15 (Ch 7 Ret
Analog Ground Amp Lo
+12V Qut -12V Qut
Power Ground DACO Output
DACO Ground DACl1 Output

DACl1 Ground Digital Ground

oS Bl o S GO LD LS LD U PO PO PO D D b3 3 1 1 ps

O I o Ll o — 0N I D ~ UL O ~JUN L
UNabs P s B s L) O L G LI D RIS I D = bt et

OO PO OO0 O MO OO = RSO0 O B

Digital Ground Di1g. Input Line 0
Dig. Input Line 1 Dig, Input Line 2
Dig. Input Line 3 Digital Ground
Dig. Input Line 4 Dig. Input Line 5
Dig, Input Line ¢ Dig. Input Line 7
Digital Ground Dig. Out. Line 0
Dig. Qut. Line 1 Dig, Out. Line 2
Dig. Qut. Line 3 Digital Ground
Dig. Qut. Line 4 Dig. Out. Line 35
Dig. Qut. Line 6 Dig, Out. Line 7
Digital Ground Digital Ground
Exfernal Trigger xt. Oscillator
NOTE : , e
© The 12V on pins 19 and 20 is intended only
to  power active circuitry on Data
Transliation screw terminal panels. Very

little current is available on thcse pins’
The =12V shculd NOT be used to power
external, user-supplied circuits.

)
4.4 CONNECTIONS TO SCREW TERMINAL PANELS
This section illustrates connections of the DT2811

tc some compatible screw terminal panels available
from Data Translation.

Three Data Translation screw terminal panels are
recommended to be used with the DT28l11: L[T707,
DT752, and DT750. The, DT707 &and DT752 connect
directly to the DT28l1 via integral, one meter cable
assemblies. The DT701-50 requirfes the S50-conductor
EP035. flat-ribbon _cable dssembly. Some signal

conditioning anels available from Data
Translation==-suc as the DT708-Y, DT756-Y, and
4-4
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DT6700 series--can be used in conjunction with the
DT752. The connections of the scrfew terminal panels
Eo3the DT2811 are illustrated in Figures 4-1 through

g%ggge 4-1 shows the connection of the DT2811 to the

- Ji
50-CONDUCTOR DT2811

DT707 B [

TPCOO0E3

FIGURE 4-1: DT2811 CONNECTION TO DT707

Figure 4-2 shows the connection of the DT752 to the
DT2811. This figure alsc indicates compatible screw
terminal/signal Conditioning panels which connect to
the DT2811 viz the DT752 and can be used for analog
inpucs to the DT2811.

4-5
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DT709-Y DT752
DT756-Y [].20-PIN st B ' T
DT6700 M 4

o

30-PIN TPCOOOG4

FIGURE 4-2: DT2811 CONNECTION TO DT752

Figure 4-3 illustrates the connection
DT701-50 screw terminal panel to the DT2
connection requires an EP035 or EPD
assembly.

faptes]
Lo o

] EP035 OR EPOE6 ||

U1
T2B
| s0-cONDUCTOR |_ it

0T701-50

TPCoOOOS82

FIGURE 4-3: DT2811 CONNECTION TO DT701-50
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4.5 RECOMMENDED ANALOG INPUT CONNECTION SCHEMES
Analog signals can be input to the A/D subsystem of
DTZ811

the : in three . possible connection
schemes--single-ended, pseudo-differential, and
differential.

4.5.1 SINGLE-ENDED INPUTS

In single-ended connections, input signals share a
common low side which is connected to Analog Ground
(AGND, pin 17). The connection betveen Analog
Ground and Amg Lov (pin 18) is made internally via
board jumper W13. The advantage of this input mode
is that it provides maximum_channel density. The
major disadvantage .is the loss__of common mode
rejection _obtainable from a differential  input.
Since slnﬁle-ended inputs are verﬁ sensitive to
electrical noise, their use should be restricted to
lead lengths no more than 15 feet (A.ﬁmg and gains
no more than _10. Figure 4-4 shows the connection
scheme for single-ended inputs.

4-7
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X
i Y >
Vo . i
v i
18 =
i6
AMP LOW
1Bi '
AGND
7% ‘L’
TPCOOO067
NOTES:

© All signal inputs must be zreferenced to
Analog Ground. )

© All unused analog input channels should be
connected to Analog Ground. Failure to do
so can result in indccurate A/D conversions
on all other channels, those closest to the
floating channel (s) being affected most.

FIGURE 4-4: SINGLE-ENDED INPUT CONNECTION
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4.5.2 PSEUDO-DIFFERENTIAL INPUTS

The pseudo-differential input is a variation of the
single-ended input and provides you with some degree
of common mode noise rejection_ without sacrificéing
the number of input “channels. In this mode, the
return sides of all input 51gnals are tied to the
low side of the instrumentation amplifier (Amp Lo).
This is possible because the Amp Lo connection (pin
18, Jl) is brought out to_the input connector, such
as a screw terminal panel, 2Amp Lo in turn_ 1is
connected externally tO Analog Ground through a 1 to
10kQ resistor. This ;¥pe of connection permits the

instrumentation ampliIier to reject the common mode
noise. Since this connection scheme is sensitive to
electrical | noise ust as_  the single-ended
connection, it should be used with lead lengths not
exceeding 25 feet (7.6m) and with gains no more than
10. Figure 4-5 shows how to connect the Amp Lo and
AGND pin for pseudo-differential operation.

>
1
w
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({) Pin 1
V i

15

o
T %)
Vv

e e e

16

A

Vem Rcm
{ ~ AGND

1f‘r- *&7 TPCOO038

AMP LOW

NOTES: _ .

o RAll sigpnal inputs must be referenced to
Analog Ground. :

¢ 211 unused analog input channels should be
connected to Analog Ground. Failure to do
S0 can result in inaccurate A/D conversions
on all other channels, those closest to the
floating channel (s) being affected most.

© Rom 1s” a_  user-supplied bias return
resistor, Its wvalue 1s typically between 1
and 10 kilohm.

FIGURE 4-5: PSEUDO-DIFFERENTIAL INPUT CONNECTION
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4.5.3 DIFFERENTIAL INPUTS

In a differential input mode, two multiplexer
switches are used on each channel., Thus the number
of channels which can be accommodated is cut in
half, The benefits are that the common mode
voltages (voltages common to both the high and low
side "of an analog 1input) can be rejécted by the
differential instrumentation amplifier, “resulting in
a much quieter system. The differential input
configuration can be used with input ranges as low
as 20mV full scale with twisted pair (low level)
shielded input cables. Lead lengths may suit user
requirements but  should be "kept as short as
ossible. Figure 4-6 shows the connection scheme
or differential inputs.

NOTE

The low end of each differential input must
be referenced to Analog Ground, This can be
done by connecting a 17°to 10 kilohm resistor
betweeh the low™ end of each differential
input and Analog Ground. If all inputs
share a common  ground, a single 10 kilohm
resistor can be connected betweén the input
signal common and the board Analog Ground.
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<ﬁ7 TPCO0039

NOTES :
0 EZ11 signal inputs must be referenced to
Analog Ground.
211 uvnused analog input channels should be
connected to Zndlog Ground. Failure to do
50 ”an result in indccurate A/D conversions
cn all other channels, those clesest to the
floating cnannaiis% being affected most.
o Rcm 0 through R are user-supplied bias ~
return resistors. Their value is typically
between 1 and 10 kilohm.

FIGURE 4-6: DIFFERENTIAL INPUT CONNECTION

0
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4.6 ANALOG OUTPUT CONNECTION

The analog outguts of the DACs are present on pins
¢ through 25 of the Jl connector. The output
signals can be brought out to screw terminals when a

compatible screw términal panel is connected to the
DT2811.

4.7 CONNECTION GUIDELINES

To optimize the performance of a system, certain
guidelines must be considered in connecting analog
Signals to the A/D board. Following the quidelines
and observing some precautions minimize Ehe pickup
of electrical noise.

4.7.1 TWISTED PAIR INPUT LINES

The effects of magnetic  coupling on the input
signals can be reducéd in differential input schemes
by twisting the 1n€ut lines of the _signal. This 1is
etfective “since the induced vcltages on the two
lines are of opposite polazltX and ténd to _match,
canceling out " any common voltage. This cable type
should not be used with single-ended inputs. .

4.7.2 SHIELDED INPUT LINES

The effects of electrostatic coupling can be reduced
bv shielding the input lines.. This becomes
important 1f the source has a high impedance. The
shield should only be tied to ground at the
instrument end, preventing ground loop currents.

4.7.3 INPUT SETTLING WITH HIGH SOURCE IMPEDANCE °

Solid state multiplexers inject a small amount of
charge inte the input lines when channels are
switched. This can cause a transient error due to
the input source impedance time constants. All Data
Translation A/D boards allow for input settling upon
new channel selection. The settling time variés for

the different systems available and is controlled by
the board. :
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4.8 INSTALLATION

The DT2811 can operate in any expansion slot on the
IBM PC/XT/AT or compatible backplane. Follow the
procedure recommended in ¥our system manual for the
installation of the DT281

NOTE

The DT2811 does not function placed in
the J8 slot of the IBM PC/XT. The reason is
that Eln B8 on slot J8 of the IBM PC/XT
backplane requires the bus signal -CARDSLCT,
whereas on all other slots, in B8 is
"reserved". This restriction also applies
te all compatibles.

4-14
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CHAPTER 5
ARCHITECTURE

3.1 INTRODUCTION

This chapter describes the architecture and
operation of the three subsystems on the DT2811.
The block diagram of Figure 5-1 highlights the major
functions of” the board elements and Shows how they
are 1interrelated and_interfaced to the IBM PC bus.

The diagram ~should help you throughout the
discussions in this chapter.

ANALD Sanéple g yasiii
INPUT Hold A/D
Ext - rh =
Trig ‘:" q S{DAC
Control Control
Ext|Clock — Logic DAC
é Port 0
Dig.hﬂ-——-—
nAddl"‘. Clock &= 1/0 Port 1
Decode Freq —=
Divider Inter- DGND
J rupt : =
Address q Data
IBM PC BUS
TPCOOO0OGE

FIGURE 5-1: DT2811 BLOCK DIAGRAM
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5.2 REGISTERS
The DT2811 erforms all its operations--A/D

conversion, /A conversion, and = digital I/O
transfers--by means of eight registers which form
the, main “elements of  its &rchitecture. Each

register occupies a unique address in the I/O0 space
of” the computer system. The address of a register
is_assigned relative to a  base address which is
selectable within a specified range as discussed in
Chapter 3. Note that only the "base address 1is
selectable. The relative address of each register
is fixed and the address bits that select a spécific
register are decoded by the on-board interface
logic. Table 5-1 lists all the_ registers of the
DT2811 and indicates the relative address and
accessibility of each register. A1l registers are
byte-operable.

w
1
[y
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TABLE 5-1: DT2811 REGISTERS
REGISTER NAME ADDRESS ACCESS
A/D Control/Status Base + 0 Read/Write
{(ADCSR)
A/D Gain/Channel Base + 1 Read/Write
(ADGCR)
%/D gnd DACO Data Base + 2 Read/Write
ow
(ADDAT/DADATO)
A/D agd DACO Data Base + 3 Read/Write
ig
(ADDATyDADATO)
DAC1 Data Low Byte Base + 4 Write
(DADATI1)
DACl Data High Byte Base + 5 Write
(DADAT1)
DIO Port(/DIO Portl Base + 6 Read/Write
(DIOP1/DIOPRZ2)
Timer/Counter Base + 7 Read/Write
(TMRCTR) :
NOTE:

0 The terms enclesed in parentheses are the
mnemenics of the registers.

Descriptions of the DT28l1 registers and the
functions they perform follows.
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5.2.1 A/D CONTROL/STATUS REGISTER (ADCSR)

Rddress: Base + 0
Access: Read/Write

The R/D Control/Status Register (ADCSR) is a
read/write register which controls the operation of
the A/D subsysfem. The ADCSR also contains status
information ~on the current A/D conversion. The bit
functions of the ADCSR are shown in Figure 5-2 and
described in detail subsequently. Mnemonics used to
refer to individual bits are given in parentheses.

A/D A/D ;
DTne BTsy ReserTed Mode BTt 1
7 6 5 4 3 2 1 0
A}D Cllar Interrupt Mode iit 0
IIor Error Enable

FIGURE 5-2: A/D CONTROL/STATUS REGISTER

BIT FUNCTIONS

BIT 7 - A/D Done, Read L
. This flag is set by the A/D converter to indicate
the completion "of an A/D conversion. An
interrupt is generated. when this bit 1is set 1if
interrupts are enabled (bit 2 of thée ADCSR sst).
This bit is clesarad by a read ¢of the ADDAT/DADATO

(high byte) and on initialization.

BIT 6 - A/D Error, Read o

This flag is set when an error condition occurs

during &an_A/D conversion oEerazlon. The error

condicion results from the following two causes:

1. Completion of the current conversion while
data from the revious conversion is not
completely read (ADDATA/DADATO high byte not
read). This is a data overflow efror,

5=4
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2. An attempt to initiate a new conversion while
the current conversion is in process: This
1ls a trigger error.

An interrupt is generated when this bit is set if
interrupts are énabled (bit 2 of the ADCSR set).
This bit is cleared by writing a 1 to bit 4 of
the ADCSR. It is als® cleared om initializationm.

BIT 5 - A/D Busy, Read . s
This bit is set by an A/D trigger to indicate
that a conversion operation iS in progress. It
1s cleared at the end of the  conversion. Any
trigger while this bit is set will cause an errer

condition.

BIT 4 - Clear Error, Write ,
Writing a 1 to ;ﬁls bit clears A/D ERR (bit 6 of
ADCSR) . - This bit reads as 0.

BIT 3 - Reserved
This bit is not used. It reads back as zero and
writes to 1t are ignored.

BIT 2 - Interrupt Enable, Read/Write
When set, this bit enables both A/D Done and A/D
Error interrupts, Clearing this bit disables all
interrupts. This bit 15 controlled by the
rogram. o

BIT 1 - Mode Bit 1, Read/Write
Sse Bit 0, Mode 0.

BIT 0 -~ Mode Bit 0, Read/Write )
Mode bits 1 and 0 control the four operaticnal

modes of the A/D conversion subsystem as shown in
Table 5-2,
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TABLE 5-2: A/D OPERATIONAL MODES
BIT :
MODE | 1 0 FUNCTION

0 0 0 | Single conversion on ADGCR load

1 0 1 | Continuous conversion, internal -
clock. Clk enabled on ADGCR load

2 1 0 | Continuous conversion, internal
clock, external trigger

3 1 1 | Continuous conversion, external
oscillator, external trigger

See Chapter 6 for a more detailed discussion of
the operating modes.
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5.2.2 RA/D GARIN/CHANNEL REGISTER

_ Address: Base + 1
Access: Read/Write

The A/D Gain/Channel  Register _ (RDGCR) is a
read/write register which controls the gain of the
instrumentation amplifier (gain of input “signal to
the A/D subsystem) and the selection of the MUX
input channel.” For single-channel cperations _ (Mode
0; see Section 6.3), this register should be loaded
with the selected gailn and channel number for each
conversion, If reEetgtlve conversions are desired
on a selected chanpel with no, change in the gain
(Mode 1, 2, or 3: see Section 6.3), this register
need be loaded only once. The bit functions of the
RDGCR are shown in Figure 5-3. .

gg%%ct 1 Resnfved ChanTel ) ChanTel 1

7| 6 | 5] 4 ]3] 2] 1] o
Gaié Reselved Channel 2 Channel 0

Select 0

FIGURE 5-3: A/D GAIN/CHANNEL REGISTER

BIT FUNCTIONS

BIT 7 = Gain Sslect 1, Read/Write
See bit 6, Gain seiect 0.

BIT 6 - Gain Select 0, Read/Write )
Bits 7 and 6 select the gain of the
instrumentaction amplifier., The configuration of
these bits for the four possible gains are given
in Table 5-3.

5
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TABLE 5-3: AMPLIFIER GAIN

GS1 GSO GAIN
(BIT 7) (BIT 6) PGH PGL
0 0 1 1
0 1 2 10
1 0 4 100
1 1 8 500

BIT 5 - Reserved y . .
Reads as 0. Writes to this bit are ignored.

BIT 4 - Reserved . ) .
Reads as 0. Writes to this bit are ignored.

BITS 3 to = Channel Select
This blt field specifies the input channel for
the current A/D conversion. Bits 3 to 0 are used
for the selection of the channel in the
single-ended  or pseudo-differential input mode.
If the board is jumpered for differential inputs,
bit 3 is ignored and bits 2 to_ 0 determine the
selection of the input channel. Table 5-4
details the kit settings for the selection of the
A/g channel in single-énded or differential input
mo

TABLE 5-4: A/D CHANNEL SELECTION

CHANNEL SELECT BITS | CHANNEL SELECTED
3 2 1 0 SB DI
0 0 0 0 0 0
0 0 0 1 1
0 0 1 0 £ 2
0 0 1 1 3 3
0 1 0 0 4 4
0 1 0 1 5 5
0 1 1 0 g 6
0 i ) . | 7
1 0 0 0 8 0
1 0 0 1 9 i
1 0 1 ¢ 10 2
1 0 1 1 1l 3
1 i1 0 0 12 4
1 1 0 1 13 5
1l i 1 9 14 6
1 i 1 1 15 7

o=
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5.2.3 A/D AND DACO DATA REGISTER (LOW BYTE)

Address: Base + 2
Access: Read/Write

The A/D and DACQ Data Register (ADDAT/DADATO) low
byvte is a read/write redister which contains the
low byte of the A/D convérted data or the low
byte “of the digital code to be converted into an
ahalog signal by DACO. In an A/D operation, this
register 1s loaded with digital data by tﬁe‘A/D
converter module at the end "of the. conversion.
The wuser performs a read operation_ to this
register to retrieve converted data. In a D/A
operation, this register is loaded by the user
software with digital code for D/A conversion.
The bit functions of the ADDAT/DADATO (low byte)
are shown 1in Figure 5-4 and are described

?ggg?quently. Bit"0 is the least significant bit

AI? AZG ATS AT4 AI3 AIZ ATl {ﬁfgi
Di? Dlé DLS DA4 Dl3 D£2 Dll DAD

(LSB)

FIGURE 5-4: A/D AND DACO DATR REGISTER
(LOW BYTE)

BIT FUNCTIONS

BITS 7-0 - A/D data fADi and DACO data (DA) .
These bits form the low byte of the 12-bit
gata resulting from an &/D conversion, or the
low bBte of thé 12-bit code loaded by software
anto DACO for D/A conversion.

=3
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$.2.4 A/D AND DACO DATA REGISTER (HIGH BYTE)

Address: Base + 3
Access: Read/Write

The 2/D and DACO Data Reclster (ADDAT/DADATO)
high bvte contains the hi ¥te of the A/D
cofiverted data or the high b e oI the digital
code to be converted "into an analog signal by
DACO. In an RA/D ogﬂratlon, this régister i
loaded with digital data by the A/D converter

module at the end of the honverslon The user
software performs a read operation to this
register to retrieve converted data. This read
cleaxrs, A/D Done (ADCSR bit 7). In a D/A

operation, writing to this register causes a D/A
conversion to bégin on DACO. The bit functzons
of the ADDAT/DADAT0 (high byt % are shown 1in
Figure ©&-5 and are descrlbed subsequently. Data
is *lGht‘jUSLlfled and bit 3 (AD1l ‘or Dllll is
the most significant bit (MSB).

AET?) AD}U ATQ ATB
0

7 6 5 z 3 2 1

DA{I DAJO DAS DJB
{MSB)

FIGURE B5-5: A/D AND DACO DATA REGISTER
(HIGH BYTE)

BIT FUNCTIONS
BITE 7-4 - Not used.
BITS 2-0 - A/D data (AD) and DACO data (D2)
These are the four higher bits of the 12-bit
data resu tlng from an A/D conversion, or the
s

four hlgher bifts of the 12-bit code loaded by
the sofftware into DACO for D/A conversion.
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