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HARDWARE
GUIDE

A/D inputs I6SE/8D1 16SE/8DI 8DI up to 80 16SE 4 S E "
A/D resolut ion 12-bits 12-bits 12-bi ts 12 hits 10-bi ts 12 b i ts

16-bi ts 16-bi ts
prog gain 1.2,4,8 1,2.4.8 1.10.100.500 1. 10. 100. 1000 - -
A/D th roughput 13.700 sps 27.500 sps 13.700 sps 20.000 sps 3300 sps 27.500 sps

2.500 sps (16-hit) 2.500 sps (16-bit)
D/A channels 2 2 2 up to 24 2 2
D/A resolut ion 12-bits 12-bi ts 12-bi ts 12-bi ts 8-bi ts 12-bi ts
D/A th roughpu t 16,000 sps 33.000 sps 16.000 sps 10.000sps 33.000 sps
Digital I /O 16 lines 16 lines 16 lines up to 72 16 lines 16 lines
DMA yes yes y e s y e s y e s yes
progrm clock yes yes yes yes yes yes
microprocessor yes yes yes no yes yes
PCLAB support yes yes yes yes yes yes
PCTI1ERM support yes yes yes n o yes yes
screw panels DT707 DT707 DT707-T DT708 DT707 DT707

DT752 DT752 DT752 DT752 DT752
DT708 DT708 01708 DT708 DT708

**simultaneous sample and hold
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DATA TRANSLATION

•  Mu l t i func t ion  I/O boards provide analog inputs
w i th  programmable gain, analog outputs,digi tal
I/O, DMA, programmable clock.

•  High level (DT2801) or  low level (DT2805) analog
inputs available wi th 12 or  16-bi t  resolut ion;
th roughput  rates up to 27,500 samples per
second.

•  Low cost single board wi th 16 channel 10-bi t  A/D,
2 channels 8-bi t  D /A ,  16 l ines of  digital I/O, and
programmable clock (DT2808).

•  S imul taneous measurement and contro l  board
(DT2818).

•  Up to 24 12-bi t  analog outputs, or  up to 72 l ines of
digital I /O wi th three iSBXTM connectors (DT2806)

•  On-board microprocessor offloads hos t  IBM CPU;
microcoded commands make programming easy.

•  Mul t ip le  DT2801 Series boards plug direct ly into
any of the IBM PC, PC/XT, or  PC/AT expansion
slots.

•  Easy connect ion to opt ional Screw Termina l  and
Signal Condi t ion ing Panels. Thermocouple cold-
junc t ion  compensat ion available.

•  Opt ional  subrout ine l ibrar ies and appl icat ion
software packages.

•  Shipped wi th comprehensive User Manual, and
sample BASIC programs on f loppy diskette.

Digital I /O Lines

T

iSBXTM i s  a trademark of Intel Corp.

Analog Inputs A n a l o g  Outputs

Digital
I/O

16 Lines

12-Bit
A/D

16SE/8D1

12-Bit
D/A

2 Channels

Internal Bus

-1 r
Programmable

Clock
Control

Logic

On-board Microprocessor

DMA Handshaking Lines

IBM PC Bus

Data &  Control  Lines

Ext.
Trigger
Ext.
Clock
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The DT2801 a n d  D7'2805 are  complete, s ing le  hoard  da ta  acqus i t i on  systems fo r  the IBM PC.

41

cot i

Ot i

0

The D T 2 8 0 8  is a l ow  cost, s ing le  board  da ta  acqu is i t i on  system fo r  the IBM PC.
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DESCRIPTION
The DT2801 Series boards provide a wide range of low
cost, high performance analog and digital I/O functions
for the IBM PC, PC/XT.  PC/AT, and compatibles. In-
cluding eight, software compatible boards, the DT2801
Series s i n g l e -board subsys tems  p rov ide  f u l l  d a t a
acquisit ion and control capabilities.
DT2801
The DT280  I inc ludes  a  h i g h  level. 1 2 -bit analog t o
digital (A/D) converter system For 16 single-ended or 8
differential analog input  channels. Software selectable
gains of 1, 2, 4 and 8 allow the user to accommodate a
range o f  i npu t  signal levels. 0  to  20mA current  loop
inputs can be accommodated us ing off-board current
shunts (these are installed on the optional DT707 screw
terminal panel). Included on the DT2801 are two digital
to analog (D/A) converters with 12-bit resolution which
can be operated independently or changed simultane-
ously. I n  add i t ion ,  t h e  DT2801 fea t  ures t w o  8 -l ine
digital I /O ports which may be used separately, to read
or write 8-bit  data. or changed simultaneously. For 12 or
16-bit data. An on-hoard programmable clock is included
as a pacer clock for Block mode A/D or D/A conversions.
DT2805
The DT2805 includes a  low level, w ide range 12 -bit
analog to digital (A/I)) converter system for 8 differential
input channels. A programmable gain amplifier provides
software selectable gains of  1. 10. 100 and 500. which
allow the user to accommodate a 20mV to lOy  full scale
range of input signal levels. The DT2805 also includes
two 12-bi t  digital to analog (D/A) converters which may
be used independently or changed simultaneously. Like
the DT2801. two  8 -l ine d ig i ta l  I / O  channels and an
internal programmable clock fin- A/ I )  or D/A tr iggering
are standard.
High Resolut ion Options
The 1)1'2801 and DT2805 are also available with 16-bit
analog input resolution on 8 differential channels. 16-
bit A/D resolution allows incoming signals to be resolved
to 1 p a r t  i n  65,536 versus 1 p a r t  i n  4096  for  12-bit
devices. See SPECIFICATIONS for complete details.
High Throughput Option
The DT2801 i s  also available in  a h igh speed version.
the DT2801-A. which offers both h igher  A/ I )  and 1)/A
throughput. See SPECIFICATIONS for complete details.

DT2806
The DT2806 base board includes three programmable
counter/t imers and three iSBX connectors. The counter/
timers are used for internal clocking of analog or digital
events and can be used for external t im ing  control.
A full implementat ion of  the iSBX bus, the three iSBX
connectors on -board the  DT2806 suppor t  D M A and
programmed I /O  operations, as well as fu l l  i n te r rup t
capability. These i S B X  connectors c a n  b e  used t o
interface with any iSBX compatible modules, including
those available from Data Translation.

DT2808
The DT2808  i s  a  very low cost, mu l t i f unc t i on  da ta
acquisit ion system compatible w i th  the IBM Personal
Computer. Analog input, analog output. and digital I/O
functions are provided on a single printed circuit board.
The DT2808 includes a high level 10-hit A / I )  converter
system for  16 single-ended analog input  channels, as
well as two 8-b i t  1)/A converters which can be operated

The DT2808 brings 'OW rost analog a nd : ` i i c t i o n s
to the I l lM Personal Computer.  This single hoard per iphera l
f i ts i n  one o f  the host  computer 's  expans ion  slots,

independently or changed simultaneously. In addition.
I he DT2808 features two 8- l ine digital I /O ports which
may be used separately, to read or  wri te 8-bit data, or
changed simultaneously, for up to 16-bit data transfers.
An on-board programmable clock is included as a pacer
clock for mult iple A/I)  or D/A conversions.
DT2818
The DT2818 is a mult i funct  ion data acquisi t ion board
for the IBM Personal Computer. providing simultaneous
sample a n d  h o l d  ana log  i n p u t s  a n d  s imu l taneous
analog output  capabilit ies, as well as digi tal  1.'0 and
clock functions. The DT2818 allows the user to take a
snapshot o f  up to 4 h igh level analog input  channels.
freezing their values wi th in  a 5  nanosecond aperture
uncertainty. Subsequent analog to digital conversions
can occur at up  to 27.500 samples per second.
The DT2818 includes a 12-bit simultaneous analog to
digital (A/I)) converter system for 4 single ended analog
input channels.  Tw o  1 2 -bit d i g i t a l  t o  analog (1)/A)
converters can be operated simultaneously or changed
independently, depending o n  u s e r  requirements. I n
addition. the  DT2818 features two  8 -l ine digi tal  I /O
ports wh ich  may be used separately. to  read o r  wri te
8-bit data, or changed simultaneously, for up to 16-bit
data transfers. A n  o n -board programmable c lock i s
included as a pacer clock fin-simultaneous AID scans or
multiple D/A conversions.
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Microprocessor

DT2808: Block Diagram

On-Board Microprocessor
All DT2801 Series boards are designed around an on.
board mic roprocessor  w h i c h  ac ts  as  t h e  in ter face
between t he  I /O  board and  the  113M PC. The micro-
processor cont rols all on . board opera( ions and simplifies
program contro l  by  the host 113M PC. Rout ine tasks.
such a s  analog-to-digital converter  sequencing and
error checking are carried out  by the I /O board's on
board microprocessor, and need not be handled by the
IBM PC CPU. At the same time. circuitry is simplified to
allow the analog and digi ta l  I /O  hoard to  p lug in to  a
single expansion slot o f  the personal computer.
On-Board Programmable Clock
An on  board programmable clock i s  used t o  in i t ia te
repel it ive data conversion events on t heI)T280 I Series
hoards. The  DT280 D T 2 8 0 5 .  and DT2808 in ternal
clock i s  programmable f o r  per iods rang ing  f r o m  5
microseconds to  0,1638 seconds. i n  2.5 microsecond
increments. and can he used fo r  internal  clocking o f
A l ) --) a n d  D / A  conversions. T h e  c lock o n -hoard t h e
DT280 I -A and DT2818 is programmable for periods of
2.5 microseconds to 0.0819 seconds, in 1.25 microsecond
increments.
In cases where the user requires a precise clock period
which is not a mult iple of 2.5 microseconds, an external
clock can be used in  place of the on-board clock.
Another control feature of the DT280 I Series boards is
the external  t r igger.  A n  external  t r i gge r  i s  a  use r -
supplied pulse used to specify the exact t ime at wh ich
an A/I), DiA, or digital 1/0 command begins execution.
An external trigger input allows the user to synchronize
an I 1 0  event  W i t h  a n  ex te rna l  event  b y  de fe r r ing
command execution un t i l  an external t r igger pulse is
received.
An on-board DC/DC power converter (except DT2808)
generates all needed supply voltages from the +5 volts
provided o n  t h e  113M P C  a n d  provides h i g h  no ise
isolation from the computer system's power supplies.

D/A
8-Bit

2 Channels

Control Ext. Trigger
Ext. Clock

Ease of Programming
The 1)1'2801 Series boards c•an be programmed in  any
language that can access the I ; 0  registers of  the IBM
PC. Microcoding wi th in the on-board controller greatly
simplif ies user access to the board's functions.
The D'I'2801 Series boards arc easily programmed from
the 113M Personal Computer's interpreted or  compiled
BASIC languages. 13y using only three of the  personal
computer's 13ASIC commands: INI '  (read). OUT (write)
and WAIT,  t h e  use r  has  access t o  a l l  o f  the  hoard
functions, including A;'1) and D 'A conversions. digital
1/0 and Direct Memory  Access (DMA) data transfers.
The comprehens ive  u s e r  m a n u a l  i nc ludes  sample
programs for  BASIC programmers as well as detailed
instructions for programming the DT2801 Series hoards.
Software Subroutine Packages
Also available for use with the DT2801 Series boards are
PCIAI3 and PCTHERM. l ibrar ies o f  CALLable macro-
routines. PCIA13 and PCTI TERM are complete real-time
software packages designed to allowthe user to manipu-
late all the analog I/O, digital I/O. and clock funct ions of
t he I r l '280 I Series hoards by simply CALLing specific
routine names (see below for  more complete details).
With PCLAI3 and PCI' l lERM, user programming of the
control registers is not required.
Screw Terminal Panels
Four screw terminal and signal condi( ioniug panelsare
optionally available f o r  use w i t h  t h e  DT2801 Series
boards. The  DT707 table-top panel  provides ease o f
connection, v i a  screw terminals.  f o r  a l l  analog and
digital signals. as  wel l  as  ( r igger  inputs .  t o  (he  I /O
boards. The D1'707 includes an integral one meter long
flat r i bbon  cable for direct connection to the DT2801
Series boards and ran he configured With a t hermocouple
cold junction c•ompensat ion opt ion (see below for del ailed
description). For 0 to 20mA current inputs.  (he 1)T707
provides b l a n k  pads  t o  accommodate user -supplied
current shunt  resistors.
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The DT708 Screw Termina l  Panel also provides easy
connection via screw terminals for all analog and digital
signals to the DT2801 Series boards. A 19 inch rack-
mountable  panel .  t h e  D T 7 0 8  i nc ludes  one  2 0 -p in
connector and two 50-pin connectors. One DT708 panel
provides connections for two DT2801 Series analog and
digital I /O  boards o r  one DT2806 mu l t i f unc t ion  I /O
board.
The DT752 i s  a  screw terminal  panel fo r  the analog
outputs. digi tal  I /O. and clock signals o f  the DT2801
and includes a 20-pin connection for the analog input
signals. The analog i npu t  connect ion o n  the  DT752
allows the  DT2801 t o  be used w i t h  the  non-isolated
DT709 and the isolated DT6700 series of signal condi-
t ioning panels. When used w i th  the  DT709. up  to 16
differential inputs  to the DT2801 may be protected to
100V. The DT6700 series provides 711500V transient
and ± 2 5 0 V  common mode i s o l a t i o n  o f  the DT2801
analog inputs. See the specific data sheets for fur ther
details.

iSBX compatible modules

L

iSBX
Connector

# 2

iSBX
Connector

#1

iSBX
Connector

# 0

2

Counter
a 2

Counter
#1

Counter
a 0

Interface
Logic

IBM PC Bus

D T 2 8 0 6 :  B l o c k  D i a g r a m
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O f  . ' •
An on-board 8-bit microprocessor acts as the interface
to the IBM PC Bus. All analog and digital I/O operations
are control led by  the  f ou r  8 -bi t  I / O  locat ions o f  the
microprocessor: t h e  Command  Register, t h e  S ta tus
Register, the Data In and the Data Out Registers. These
registers appear at two consecutive addresses i n  the
IBM PC's I / O  address space. i.e. t he  Command and
Status Registers have the same address, and the Data In
and Data Ou t  Registers have the same address. The
DT2801 Se r i es  boards '  base addresses a re  j u m p e r
selectable to any even address wi th in  the IBM PC's 10-
bit I /O address space.
Bytes wr i t ten to the Command Register cause the on-
board microprocessor to  begin execut ion o f  a large
number o f  commands control l ing the A/D.  D/A, and
digital I/O subsystems. Execution of certain commands
can be deferred un t i l  triggered by an external tr igger
signal. Bytes read from the Status Register contain flags
used to signal errors, data register status. and completion
of commands.
In addit ion to the error bits in the Status Register. there
are 16 internal error bits which indicate exactly which
errors have occurred. These error bits can be accessed
using the  READ ERROR REGISTER command a n d
cleared using the CLEAR ERROR command.
The Data In and Data Out Registers are used to transfer
all data to and from the DT2801 Series hoards.
DMA handshak ing  l ines al low t he  board t o  request
DMA service from the IF3M PC DMA controller.

Register
Name Register Funct ion

Register
Address

Data  In
Register

Receives data. c o m m a n d
parameters  f r om  the  host  PC

Base
(Wri te
only)

Data O u t
Register

Contains d a t a .  e r ro r
i n f o r m a t i o n  f r o m  the  board

Base
(Read
only)

Command
Register

Receives c o m m a n d  byte  f r om
t l w  host  P( '

Base +  1
(Wri te
only)

S ta tus
Register

Contains s l a t  us byte f r o m
the board

Base + 1
(Read
only)

8  A S  ( 1 6 Y
The Command Register is a wri te-only register located
at the base address + 1 o f  the DT2801 Series boards.
Bytes wr i t ten to the Command Register enable the on-
board microprocessor to execute the many commands
which control A/D, D/A, digital I/O, clock. error detect ion,
and reset funct ions.  The command modif iers (b i ts  4
through 7) and OPCODE in the command bytes specify
the exact operations to be executed by the board. The
execution o f  a n y  command  m a y  be  deferred u n t i l
t riggered by an external t rigger pulse. If a new command
is issued whi le  an  old command i s  st i l l  runn ing.  an
error bi t  wi l l  be flagged and the old command wi l l  be
abandoned.

TR.F.,(; FYI
BA.S E ADD R:

The Status Register is a read-only register located at the
base address  +  I  o f  t h e  DT2801 Ser ies  boards. I t
consists of five status flags. The Status Register can be
read at any t ime and the nags wi l l  reflect the current
state of  the interface board. signal l ing errors and the
completion of commands.
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CO,MMx N 5 1:

EXT TRIGGER EXT CLK CONTINUOUS DMA OPCODE

ERROR "0" "0" "0" COMMAND READY DIF DOR

t 'O i t  MAT
0

BIT # N A M  1 ) ) . • , ; (  0 .
7 E X T E R N A L  TRIGGER W h e n  t h e  external  t r i gger  b i t  i s  set, complete execut ion o f  some

commands i s  deferred u n t i l  a  t r igger  pulse occurs on  the  external
trigger line. A f te r  the t r igger  pulse, execut ion o f  the command wi l l
continue t o  completion.

6 E X T E R N A L  CLOCK W h e n  the external clock bit is set, clock pulses occurring on the external
clock i npu t  wi l l  be used to  clock changes i n  i npu t  and output  l ines
dur ing block mode commands.

5 C O N T I N U O U S  T h e  cont inuous mode, set by the cont inuous bit, enables A/D and D/A
conversions to occur without interrupt ion in Standard Block Operation
or Block Operation w i th  DMA operat ing modes un t i l  stopped by the
STOP command o r  by  the occurrence o f  an error.

4 D M A  S e t s  the DMA (Direct MemoryAccess) mode forA/D and D/A conversions,
enabling direct transfers of data to and from memory to occur dur ing
block mode commands.

3-0 O P C O D E  T h e  OPCODE specifies t h e  command t o  be executed.

'."US RETaSTER  F O R M AT
4 0

BIT
7

NAME
COMPOSITE ERROR

6,5,4 " 0 "
3 C O M M A N D  W h e n  set, the Command flag indicates that the last byte wri t ten to the

DT2801 or  DT2805 was a command wri t ten to the Command Register.
When clear, the last byte wr i t ten was data or a command parameter.
wr i t ten t o  the  Data  I n  Register.

2 R E A D Y  W h e n  set, the Ready flag indicates that the DT2801 or  DT2805 is ready
to begin execut ion o f  a new command: when  clear, the  Ready flag
indicates that  the I /O board is current ly busy executing a command.

1 D A T A  IN FULL T h e  Da ta  I n  Fu l l  f lag  ind icates t ha t  t h e  last  command, command
parameter or data byte written to the interface has not yet been stored. If
new d a t a  i s  w r i t t e n  w h e n  t h e  Da ta  I n  F u l l  f l ag  i s  set, t h e  n e w
informat ion will overwrite the last command or data byte. The Data In
Full f l ag  m u s t  a lways b e  checked before t h e  Da ta  I n  Register i s
addressed t o  ensure  t h a t  i n fo rma t i on  w r i t t e n  ear l ier  i s  n o t  lost.
Undefined operat ions w i l l  otherwise result.

0 D A T A  OUT READY T h e  Data Out Ready flag indicates that  data o r  error in format ion is
available in the Data Out Register. This bit should always be checked
before reading data to ensure that  the data present i n  the Data Out
Register resulted f rom the  current  command.

DESeR n ‘
When set, the Composite Error flag indicates that an error has occurred;
the READ ERROR REGISTER command should  be issued and the
internal Error  Register should be read and decoded to f ind out exactly
what type o f  error  has occurred.
Value always reads as zero.
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DATA IN AND DATA OUT
REGISTERS (BASE address)
The data registers are located at the base address of the
interface board: the Data In Register is write-only, and
the Data Out Register is read-only.
The Data In and Data Out Registers are used to transfer
all data, command parameters, and error flag informal ion
between the IBM Personal Computer and the DT2801
Series boards.
DMA handshaking lines are available on the I/O boards
and, when used w i t h  the  DMA control ler  i n  the IBM
Personal Computer, can be used to transfer data directly
between t h e  D T 2 8 0 1  S e r i e s  b o a r d  a n d  t h e  h o s t
computer's memory.
Data or command parameters must  be wr i t ten to the
Data In Register as required by each operating sequence.
If t he Data In Register is written to when no command is
running,  a  D a t a  Where C o m m a n d  Expected E r r o r
occurs. I f  more da ta  i s  w r i t t en  t h a n  t h e  operat ing
sequence requires, da ta  w i l l  r ema in  i n  t h e  Data  I n
Register un t i l  the command f in ishes execution, then
the Data Where Command Expected Error  will occur.
Data m u s t  b e  read f r o m  t h e  Da ta  O u t  Register  as
required by each operat ing sequence. In  addit ion, the
Data Out Register should be cleared of data with a read
whenever a command is terminated due to an error or
due to an addi t ional  wr i te  to the Command Register.
The board wi l l  no t  re tu rn  to  the READY state i f  data
remains in the Data Out Register.

D7 D6 D5 D4 D3 D2 D1 DO

"0" "0" "0" "0" D l l D10 D9 D8

D15 D14 D13 D12 D l l D10 D9 D8

ERR7 ERRS ERRS ERR4 ERR3 ERR2 ERR1 ERRO

ERR1S ERR14 EFtR13 ERR12 ERR11 ERR1O ERRS ERRS

DATA REGISTER FORMAT
DATA BYTE 1 ( 8 - ,  12-,  16-bit transfers)

7 6  5  4  3  2  1 0

DATA BYTE 2 ( 1 2 -bit transfers)
7 6  5  4  3  2

(LSB)

1

(MSB)
DATA BYTE 2 ( 1 6 -bit transfers)

7 6  5  4  3  2 1 0

(MSB)

8-bit data is transferred to and from the data registers
in a single byte. 12-bit and 16-bit data wri t ten to (read
from) the data register is divided into two consecutive
bytes. 12-bit data must be right- justi f ied w i th in  a 16-bit
word t o  ensure  t h a t  a l l  mean ing fu l  i n fo rma t ion  i s
contained i n  t h e  lower 12  bi ts.  When w r i t i n g  t o  o r
reading from the data registers, the lower byte. the least
signif icant byte.  i s  transferred f i rs t .  fol lowed b y  the
upper byte.

ERROR REGISTER
The Error Register is an internal 16-bi t  register used to
flag various types of errors that may occur. It can be read
using the READ ERROR REGISTER command and i t
can be cleared using either the RESET command or the
CLEAR ERROR command.

ERROR REGISTER FORMAT
ERROR BYTE 1

7 6  5  4 3 2 1 0

ERROR BYTE 2
7 6  5 4 3 2 1 0

ERROR COMMANDS
ERRO R e s e r v e d
ERRI
ERR2
ERR3
ERR4
ERRS
ERR6
ERR7
ERR8
ERRS
ERR 10
ERR 11
ERRI2
ERRI3
ERRI4
ERRI5

Command Overwrite Error
Clock Set Error
1)10 Select Er ror
DIO Set Error
DAC Select Error
DAC Clock Error
DAC# Conversions Value Error
A/D Channel Error
A/D Gain Error
A/D Clock Error
A/D Mult iplexer Error
A/D # Conversions Value Error
Data Where Command Expected Error
Reserved
Reserved

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
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OPERATING MODES
The DT2801 Series boards have two operating modes
for control l ing A/I), D/A, and digital I /O operations. as
well as clock, error, and reset functions: Single Operation
and B lock  Operat ion.  S ing le  Opera t ion  commands
accomplish a single event when they are run.
Block Operation commands accomplish mul t ip le data
conversions when they  are implemented. READ A / I )
and WRITE  D / A  a r e  B l o c k  Opera t  ion commands .
Depending on how the user sets the cont inuous and
I)MA b i ts  o f  the command byte. f ou r  different Block
Operation modes are available.
The operating modes determine the amount of  analog
or d ig i t a l  d a t a  t h e  boa rd  processes w i t h  a  s ing le
command. and  whether  the  data  transfers occur  i n
programmed I/O (110) or I)MA modes.

Single Operation
13lock Commands

Standard Block Operation
Continuous Block Operation
!flock Operation wi th DMA
Continuous Block Operation wi th DMA

Single Operation (A/D, D/A, Digital I /O)
Single Opera( ion is the easiest means for accomplishing
a single AlD. D/A. or  digital I /O conversion. No set up
command procedures arc involved.
The Single Operation operating mode must always be
triggered: the internal, software trigger will be generated
by default i f  no other tr igger is specified. Some of the
commands will also run  with an external trigger (TEST,
SET DIGITAL PORT FOR INPUT, SET DIGITAL PORT
FOR OUTPUT, READ DIGITAL INPUT IMMEDIATE.
WRITE D IG ITAL OUTPUT IMMEDIATE,  READ A / I )
IMMEDIATE. WRITE 1)/A IMMEDIATE).
Block Commands (A/D, D/A)
Nock commands are an easy way to program mult ip le
analog I / 0  operations. The READ A/D and WRITE 1)/A
commands can be used in any of four operating modes.
depending on the sett ing of the Cont inuous and DMA
bits of the Command byte.
The SET A/D PARAMETERS and SETD/A PARAMETERS
commands must  be  executed before a  READ A / I )  o r
WRITE 1)/A. These commands allow the user to set data
conversion parameters once for many subsequent Block
mode d a t a  convers ions .  S E T  A / I )  PARAMETERS
determines the number  of  conversions. the gain, and
the s tar t ing and ending channel numbers.  SET 1)/A
PARAMETERS specifies DA(' Select and the number of
conversions.
Block Operat ion READ/WRITE commands must  use
t he on-board clock or be externally clocked. All commands
arc started by either an internal or external trigger. The
default t rigger is an internal, software trigger generated
by the DT2801 Series hoard.
1. Standard Block Operation
In Standard Block Operation, the DT280 I Series boards
wil l  perform a data conversion each t ime an internal or
external clock pulse occurs. The user program must poll
the DT2801  S e r i e s  board  t o  de te rm ine  w h e n  t h e
command h a s  completed.  Hence  S t a n d a r d  B l o c k
Operations performed. for  example. under  the BASIC
interpreter will he slow.
In this mode. the user must specify the number of data
conversions required. the A / I )  channel(s) and DAC(s)
on w h i c h  da ta  conversion will  occur, a n d  ( f o r  A / I )
conversions only) the input gain setting.
Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838

2. Continuous Block Operation
Cont inuous Block Operat ion i s  s im i la r  t o  Standard
Block Operat ion, except that the data conversion opera-
t ion wi l l  cont inue on the channels specified un t i l  the
command is halted by a STOP command, or by an error.
In Cont inuous Block Operation the user must specify
only the channel(s) on which data conversion will occur,
and (for A/I)  conversions only) the input gain setting.
3. Block Operation with Direct Memory Access
Block Operation with D M A is identical to Standard
Block Operation. except tha t  i t  allows the DT2801
Series board to transfer data directly to and from the
personal computer's memory without intervention from
the host CPU. This results in a higher throughput of
data than is generally possible without DMA. Block
Operation with I )MA can be implemented under the
interpreted or  compiled BASIC o f  the IBM Personal
('omputer.
When written to the Command Register. the  READ/
WRITE WITH DMA command byte in i t iates a block of
clocked A / I )  o r  D / A reads/wr i tes o n  t h e  channel(s)
previously specified by the SET A/I) PARAMETERS OR
SET D/A PARAMETERS commands. A DMA request is
issued by the interface board after each byte of data is
ready: the IBM PC DMA controller must be programmed
to respond to these requests.
As in  Standard Block Operation mode, the user must
specify the number  of  data conversions required. the
A/I)  and 1)/A channel(s) on which data conversion wil l
occur and ( for  A / D  conversions only) the  inpu t  ga in
setting.
4. Continuous Block Operation with DMA
Continuous Block Operation with DMA is identical to
the Continuous Block Operation mode, except that i t
allows the DT2801 Series board to transfer data directly
to and from the personal computer's memory without
intervention from the host CPU. This results in a higher
throughput of data than is generally possible without
DMA.
As in Continuous Block Opera( ion mode, the user must
specify only the channel(s) on wh ich  data conversion
will occur. and (for A/D conversions only) the input gain
selling.
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SUMMARY - '  AN"- G  AND DIGITAL I /O C M M A N D S

cOMMAND BYTE
;first 4  bi ts - 4  b i t
command modif iers;
'ast 4 bi ts z 4 -b i t
opcoth- )

OPERATING MODE

S1Naii B L O C  H

COMMAND DESCRIPTION

General Coakmands
00000000 X RESET
00000001 X CLEAR ERROR
00000010 X READ ERROR REGISTER
00000011 X SET INTERNAL CLOCK PERIOD
00001111 X STOP
00001011 X TEST

Digital  I/O Commands
00000100 X SET DIGITAL PORT FOR INPUT
10000100 X SET DIGITAL PORT FOR INPUT. TRIGGER
00000101 X SET DIGITAL PORT FOR OUTPUT
10000101 X SET DIGITAL PORT FOR OUTPUT. TRIGGER
00000110 X READ DIGITAL INPUT IMMEDIATE
10000110 X READ DIGITAL INPUT IMMEDIATE. TRIGGER
00000111 X WRITE DIGITAL OUTPUT IMMEDIATE
10000111 X WRITE DIGITAL OUTPUT IMMEDIATE. TRIGGER

D/A Commands
00001000 X WRITE D/A IMMEDIATE
10001000 X WRITE D/A IMMEDIATE, TRIGGER
00001001 X SET D/A PARAMETERS
00001010 X WRITE D/A
00101010 X WRITE D/A, CONTINUOUS MODE
01001010 X WRITE D/A, EXT CLK
01101010 X WRITE D/A, EXT CLK, CONTINUOUS MODE
10001010 X WRITE D/A, TRIGGER
10101010 X WRITE D/A, TRIGGER, CONTINUOUS MODE
11001010 X WRITE D/A, EXT CLK, TRIGGER
11101010 X WRITE D/A, EXT CLK, TRIGGER, CONTINUOUS MODE
00011010 X WRITE D/A, DMA
00111010 X WRITE D/A, DMA, CONTINUOUS MODE
01011010 X WRITE D/A, DMA, EXT CLK
01111010 X WRITE D/A, DMA, EXT CLK, CONTINUOUS MODE
10011010 X WRITE D/A, DMA, TRIGGER
10111010 X WRITE D/A. DMA, TRIGGER, CONTINUOUS MODE
11011010 X WRITE D/A, DMA, EXT CLK, TRIGGER
11111010 X WRITE D/A, DMA, EXT CLK, TRIGGER, CONTINUOUS

MODE
A/D  Commands

00001100 X READ A/D IMMEDIATE
10001100 X READ A/D IMMEDIATE, TRIGGER
00001101 X SET A/D PARAMETERS
00001110 X READ A/D
00101110 X READ A/D CONTINUOUS MODE
01001110 X READ A/D, EXT CLK
01101110 X READ A/D, EXT CLK, CONTINUOUS MODE
10001110 X READ A/D, TRIGGER
10101110 X READ A/D, TRIGGER, CONTINUOUS MODE
11001110 X READ A/D, EXT CLK, TRIGGER
11101110 X READ A/D, EXT CLK, TRIGGER, CONTINUOUS MODE
00011110 X READ A/D. DMA
10011110 X READ A/D. DMA. EXT CLK
00111110 X REAL) A/D. DMA. CONTINUOUS MODE
10111110 X READ A/D, DMA, EXT CLK, CONTINUOUS MODE
01011110 X READ A/I). DMA, TRIGGER
01111110 X READ A/D. DMA. TRIGGER, CONTINUOUS MODE
11011110 X READ A/D. DMA. EXT CLK. TRIGGER
11111110 X READ A/D, DMA, EXT CLK, TRIGGER. CONTINUOUS

MODE

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
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/ 0  O P E R A T I N G  , i i1.44PP.;r4CE
Many DT2801 Ser ies  commands requ i re  tha t  bytes
conta in ing data or command parameters be wri t ten to
the I /O board's Data In Register before the command
can r u n .  The  DT2801 Ser ies user  manua l  conta ins
operating sequences for each command. The operating
sequences out l ine all the  steps required to  make the
command operate. A typical operating sequence for the
command READ A/D IMMEDIATE follows.
REAL) AlD IMMEDIATE performs a si ngleA/D conversion
at the analog input  gain, specified i n  the second step.
and on  the  channel specified i n  t he  t h i r d  step. Two
bytes of data are wri t ten out, the A/D low byte and the
A/D high byte. READ A/D IMMEDIATE can use either
an in ternal  software t r igger or  an external t r igger  to
start the I/O event.

1. Check Status Register for set READY flag. clear
ERROR f lag,  t h e n  w r i t e  c o m m a n d  w o r d  t o

Command Register.
2. Check Status Register for  clear DATA IN FULL

flag, then write A/D gain to Data In Register.
3. Check Status Register fo r  clear DATA IN FULL

flag. then write A/I)  channel number  to Data In
Register.

4. I f  no external tr igger, the DT2801 Series board
issues a software trigger.

5. If  external trigger:
a. Wait at least 1 ms.
b. Issue external trigger.

6. A i l )  conversion occurs.
7. Check Status Register for set DATA OUT READY

flag or set READY flag. then read converted A/D
data. low byte from Data Out Register.

8. Check Status Register for set DATA OUT READY
flag or set READY flag. then read converted A/ I )
data, high byte from Data Out Register.

9. ('heck Status Register for set READY Ilag, clear
ERROR flag to indicate successful command
completion.

M P IE  PROGRAM
The following BASIC example program causes the high
level. DT2801 t o  make a single A / D  conversion, then
converts the  A / D  reading to  voltage and  p r i n t s  the
voltage value out. This A/D conversion can be done on
any channel. at any one of  the four  legal gains for the
DT2801 (1.2.4.8) or at a gain of 1 fo r  the DT2805.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
200
210
220
230
240
250
260
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

Data Translation,
Data Translation

READ A/D IMMEDIATE command example.

Define constants.

DEFINT A-Z
BASE.ADDRESS
COMMAND.REGISTER
STATUS.REGISTER
DATA.REGISTER
COMMAND.WAIT
WRITE.WAIT
READ.WAIT

CCLEAR
CADIN
CSTOP

= PH2EC
= BASE.ADDRESS + 1
= BASE.ADDRESS + 1
= BASE.ADDRESS
_ & I -I4
= PH2
= PH5

= PH1
= &'HC
= &HF

Stop and clear the DT2801.

OUT COMMAND.REGISTER, CSTOP
TEMP = INP(DATA.REGISTER)
WAIT STATUS.REGISTER, COMMAND.WAIT
OUT COMMAND.REGISTER, CCLEAR

Get the desired A/ I )  channel and gain parameters from user.

PRINT "ADGAIN (FOR GAINS OF 1.2,4. OR 8. TYPE 0.1.2 OR 3)";
INPUT ADGAIN
IF ADGAIN <  0 THEN GOTO 1030
IF ADGAIN >  3 THEN GOTO 1030

INPUT "AID CHANNEL (0-15 SE. 0-7 D1)":ADCHANNEL
IF ADCHANNEL <  0 THEN GOTO 1080
IF ADCHANNEL >  15 THEN GOTO 1080

Wait unt i l  the DT2801 READY flag is set, then write the
READ A/D IMMEDIATE command byte to the Command Register.

Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
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1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
2000
2010
2020
2030
2040
2050
2060
2070

WAIT STATUS.REGISTER. COMMAND.WAIT
OUT COMMAND.REGISTER CADIN

Wait unt i l  the DT2801 DATA IN FULL flag is clear. then write
the A/D gain byte to the DT2801 Data In Register.

WAIT STATUS.REGISTER. WRITE.WAIT, WRITE.WAIT
OUT DATA.REGISTER. ADGAIN

Wait un t i l  the DT2801 DATA IN FULL flag is clear, then wri te
the A/D channel byte to the DT2801 Data In Register.

WAIT STATUS.REGISTER, WRITE.WAIT,  WRITE.WAIT
OUT DATA.REGISTER, ADCHANNEL

Read two bytes of A/D data from the Data Out Register. wai t ing
for a set DATA OUT READY (or READY) flag before each read, and
combine the two bytes into one word.

WAIT STATUS.REGISTER, READ.WAIT
LOW = INP(DATA.REGISTER)
WAIT STATUS.REGISTER, READ.WAIT
HIGH = INP(DATA.REGISTER)
DATA.VALUE# = HIGI I * 256 + LOW

Wait un t i l  the DT2801 READY flag is set, indicat ing command
completion, then check the Status Register ERROR flag.

WAIT STATUS.REGISTER, COMMAND.WAIT
STATUS = INP(STATUS.REGISTER)
IF (STATUS AND PH80) THEN GOTO 2000

Calculate and pr in t  the A/D reading in volts.

GAIN = 2 AADGAIN
FACTOR# = (10 / 4096) /  GAIN
UNI.VOLTS° = DATA.VALUE# * FACTOR#
BI.VOLTS° = UNI.VOLTS° * 2 - (10 / GAIN)

PRINT
PRINT "VALUE IF UNIPOLAR IS ";
PRINT USING "°°° .°°°" ;UNI .VOLTS°:
PRINT " V O L T S "
PRINT
PRINT "VALUE IF BIPOLAR IS ":
PRINT USING " 4 " . " 4 " ; B I . V O LT S ° :
PRINT " V O L T S "
PRINT

END

Error.

PRINT
PRINT "ERROR"
PRINT

END

SI MU A A P A
01'1-'34 Al  ION
The DT2818 was designed t o  operate eff iciently and
easily. When scanning multiple input channels, init ial ly
all sample and hold c i rcu i ts  are in  the sample ( t rack)
mode and are t rack ing  the inpu t  signal. Whenever a
dock signal ( internal or external) is detected, all sample

and hold circuits are simultaneously switched into the
hold mode and  t he  i n p u t  channel  values are frozen
wi th in  a  -45 nanosecond window. Af ter  scanning all
channels, the  sample and hold c i rcu i ts  are switched
back t o  t rack  mode. The  next occurrence o f  a clock
signal wil l  cause this cycle to be repeated.

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
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E X A M P L E  I  O P E R A T I N G  SEQUENCE
The following is a typical operat i ng sequence tnr reading
a scan oft hree simultaneously sampled input channels.
The READ A/D command init iates a scan of clocked AID
conversions on the three channels specified in a previous
SET A/D PARAMETERS command. Two bytes of  data
are wr i t  ten out for  each channel, the A l l )  low byte and
the A l )  high byte. READ A/D can use either an internal
software tr igger or an external tr igger to start the  I /O
event and can be run in continuous or non-cont inuous
modes.

1. P e r f o r m  a  S E T  A / I )  PARAMETERS opera t ing
sequence defining the A/D gain to be equal to one:
the A/D scan is specified to start on channel 0 and
end on channel 2  (total o f  3 channels scanned).

2. I f  no external clock, set clock with SET INTERNAL
CLOCK PERIOD command.

3. I f  external clock:
A. Connect external  c lock t o  p i n  5 0  o f  the J1
connector.

4. C h e c k  Status Register, then wr i te  a READ A / D
command t o  the  Command Register.

5. l i n o  external trigger, the DT2818 issues a software
trigger.

6. I f  external trigger:
A. Wait at least 1 mill isecond.
H. Issue external t r igger.

7a. T h e  f i rs t  c lock t rans i t ion  ( f rom h igh  t o  low) i s
used to  synchronize the on-board c i rcu i t ry  wi th
the in ternal  o r  external clock.

7h. The  next clock t ransi t ion causes the Sample and
Hold circuitry on ALL channels specified to go into
1fOLD mode. The first A / D  channel conversion of
the frozen values occurs o n  channel  0 .

Digital I /O Lines Analog Inputs

8. ( ' h e c k  Status Register. then read the low byte of
data f rom the  f i rs t  A / D  conversion (channel 0)
from the  Data Ou t  Register.

9. T h e  nex t  A I D  channe l  convers ion  occu rs  o n
channel I al ter the data is read from the Data Out
Register.

10. ( ' heck  Status Register. then read t he high byte of
data f rom the  f i rs t  A / I )  conversion (channel 0)
from the  Data O u t  Register.

I I. ( ' heck  Status Register, then read the low byte of
data from the second A/D conversion (channel 11
from the  Data Ou t  Register.

12. T h e  t h i r d  A / D  channe l  conversion occurs  o n
channel 2 after the data is react from the Data Out
Register.

13. ( ' heck  Status Register. then read the high byte of
data from the second A/D conversion (channel 11
from the  Data Out  Register.

14. ( ' heck  Status Register, then react the low byte of
data f rom the th i rd  A / I )  conversion (channel 2)
from the  Data Out  Register.

15. A l l  Sample and Hold circuits are unfrozen and go
hack t o  sample ( track) mode.

16. Check  Status Register, then read the high byte of
data f rom the th i rd  A / D  conversion (channel 2)
from the Data Out Register.
NOTE: the high byte of data is not available unt i l
after the next c lock pulse ( internal o r  external)
is issued.

17. Con t inuous  mode:
Events 7 b  t h rough  1 3  cont inue u n t i l  a  STOP
command i s  issued. o r  u n t i l  a n  e r ro r  occurs.

Analog Outputs

Digital
I/O

16 Lines

•

SS&H
12-Bit
A/D

4 Channels

Simultaneous
12-Bit
D/A

2 Channels

Internal Bus

Programmable
Clock

Control
Logic

On-board Microprocessor

DMA Handshaking Lines

IBM PC Bus

Data & Control Lines

I f /  11 . 3 :  B l o c k  D i a g r a m

Ext.
Trigger
Ext.
Clock
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SPECIF

Analog .11'p S p e e i t i c a t ; o s :
Accuracy

Resolution

Programmable gain
Accuracy

Noise
Linearity
Gain error
Offset error

Temperature
Operating Range
Monotonici ty
A/D zero dri f t

Ampli f ier zero dr i f t

Gain dr i f t

Dynamic performance
Throughput

Input  Specifications
Number of channels

Max imum input  voltage
wi thou t  damage. power on

Input  noise
Channel to channel inpu t  error
Coding

Ranges
Programmable input  ranges
bipolar
unipolar

In '280  I

12 bits: DT2801, DT2801-A
16 bits: DT2801/5716
1, 2, 4, 8
±0.03% FSR (gain=1): 12-bit  A/D
±0.05% FSR (gain=2,4,8): 12-bit  A/D
±0.0075% FSR (gain=1): 16-bi t  A/D
±0.01% FSR (gain=2,4,8): 16-bit  A/D

0.03% FSR RMS
To wi th in  ±1/2 LSB
Adjustable to zero
Adjustable to zero

0 to 50°C
0 to 50°C
±20pV/°C (12-bit  A/D)
±12pV/°C (16-bi t  A/D)
(±3pV/°C) x gain (12-bi t  A/D)
(±208°C)  x gain (16-bit  A/D)
±35ppm of FSR/°C (12-bit  A/D)
±15ppm of FSR/°C (16-bit A/D)

13,700 Hz typical(DT2801)

27,500 Hz typical(DT2801-A)
2,500 Hz typical(DT2801/5716)

16 SE or 8 DI
(jumper selectable on 12-bit A/D)
8 DI only (16-bi t  A/D)

±30V (12-bit A/D)
±16V (16-bit A/D)
10pV RMS
±10pV
Straight binary, offset binary
(12-bi t  A/D)
Two's complement. bipolar
(16-bi t  A/D)

±1.25V, 2.5V. 5V. l O y
0 to +1.25V. 0 to +2.5V,
0 to +5V. 0 to +10V

12 bits: DT2805
16 bits: DT2805/5716
1, 10, 100. 500
*
±0.04% FSR (gain=10) 12-bit  A/D
±0.06% FSR (gain=100) 12-bit A/D
±0.10% FSR (gain=500) 12-bit  A/D
±0.04% FSR (gain=500):
16-bi t  A/D
•
•

-1-20ppm of FSR/°C
(16-b i t  A/D)

2500 Hz to 13,70011z typical

100 Hz to 2.500Hz
(DT2805/5716)++

8 DI

•

+20mV, ±100mV, ±1V, ±10V
0 to 20mV. 0 to 100mV.
0 to 1V. 0 to l O y

++ NOTE: The t im ing  capacitor installed on the DT2805/5716 has been configured for a max imum gain
of  500. I n  o rder  to al low h ighe r  t h roughpu ts  w i t h  the  DT2805  models, t h i s  capaci tor  (C26) can be
changed or  removed.

0 1 2 f . , 0 5
N i a x i n i n i u  g a i n  = 500.  ( ' 2 6  = 0.1 p F

Insta l led)
M a N i l l I l l I l l g a i n  = l o t ) .  C 2 1 1 =  0 . 0 2 2 0 '
M a x i m u m  g a i n  = 10.  ( ' 2 1 1 =  N O N E
M a x i m u m  ga in  = I .  C 2 6  = N O N E

10011z

70011/
2.50011/
2.50011/
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Aiming Input Specif ications: DT2808
Accuracy

Resolution
Accuracy
Noise
Gain i o f f s e t  errors

Temperature
Operating Range
A/D zero drift

Dynamic performance
Throughput

Input Specifications
Number of channels
Input Range
Maximum input voltage
without damage. power on
I n p u t  I l O i S C
Channel to channel input  error
Coding

Analog Input Specifications: D T 2 8 I  8
Accuracy

Resolution
Accuracy
Noise
Offset error. hold mode

Thermal Characteristics
Operating range
Zero drift
Differential l inearity drift
Monotonicity

Dynamic Performance
Throughput

Sample t;-' hold aperture uncertainty
Sample &' hold droop rate
Slewing rate
Bandwidth
Phase match at 50k i lz

Input Specifications
Number of channels
Input ranges
(jumper-selectable)
Output data codes
MaXiM11111 input  voltage.
without damage
Channel-to channel offset error.
hold mode

10 bits
40.12% FSR
±0.12% FSR
Adjustable to zero

0 to 50°C
• 25pV/°C

3.000 i lz typical

16 single ended
O to 5 V

+20V
ImV

• 10pV
Straight b inary

12 bits
10.04% FSR

0.2LS1t RMS
lOniV

O to +50°C
• 2Oppm of FSR.-'°C
• 3ppm of FSR/°('

O to 50°C

27.500 conversions per second maximum
(using READ A, I) DMA command)
200 scans per second m i n i m u m
(on up  to 4 channels) for guaranteed accuracy
• 5ns across all channels

0.5mV niS
5V•pS
1 Ml lz
wi th in  0.1 degree

4 single ended

0 to +10V. •  I OV
Straight binary. offset b inary

(Vcc + 16) volt,"

1 Om V
Analog Output. Specifications: DT2801 ,  DT2805 and DT2818
Accuracy

Resolution
Non-l inearity
Differential l ineari ty

Dynamic Performance
Settl ing time 10 0.01%
FSR (10V step)
Settl ing time to 0.01%
FSR (100mV step)
Slew rate

Temperature
Operating Range
Monotonici ty
Offset dr i f t  (unipolar)
Offset dr i f t  (bipolar)
Gain dr i f t

12 bits
0.02%
-4-1/21,S13

35pS

lOpS

0.50V/pS

0 to +50°C
O to +50°C
±3 ppm of FSR/°C
1_30 ppm of  FSR/°C.
30 ppm of FSR/°C

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 20Z,  U.K., Tel. Reading (0734) 793838
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A f i a i s g  f i q i i  p u t  r l i l t c
Output Characterist ics

Range

O B S :

Number of channels
Data Coding
Current Output
Impedance (dc)
Noise(rms)
Capacitive loading
Protection
Throughput  to memory

Analog Output Specific
Accuracy

Resolut ion
Tempera( r e

Operating Range
Offset dr i f t  (unipolar)
Offset dr i f t  (bipolar)

Output Characteristics
Range
Number of channels
Data Coding

Noise
Protection
Throughput

t i n HS:

Digital 1 /0  Spec i f i ca t ions :Dr2Ht  i.
Digital Input  Specifications

Logic load
Digital Output  Specifications

Fanout
High. level output  voltage
Low-level output  voltage
High-level output  current
Low-level output  current

External Trigger Specifications
Logic load
Input type
M i n i m u m  pulse width

External Clock Specifications
Logic load
Input type
M i n i m u m  pulse width

Physica l /Envi ronmenta l  Specificat
Dimensions
(including connector)
Operating Temperature Range
Storage Temperature Range
Humid i ty
Power Consumption

• t  and  1E1'2811-

±5V.
0 to +10V, 0 to +5V
(juniper selectable)
2
Binary, offset b inary
5mA max imum
<0.10
<0.05% FSR
0.5pF
Short c ircui t  protected
14.8kHz/channel, single channel mode (DT2801)
8kHz/channel, dual channel mode (DT2801)
29.5kHz/channel, single channel mode (DT2801-A)
16.5kHz/channel, dual channel mode (DT2801-A)

8 bits

0 to +50°C
I 3 ppm of FSR/°C

30 ppm of FSR/°C

0 to +5V lunipolarl.  5 V  (bipolar)
2
Straight b inary (unipolar)
Offset b inary (bipolar)
<0.05% FSR HMS
Short c i rcui t  protected
10,000 I lz (8 bit transfer)
5,000 Hz (16 bit transfer)

DT2805, DT2808,  0T28. i  8

Presents 1 LS'171, load

Drives 37.5 LSTTL loads
2.0V min imum
0.5V maximum
- 15mA max imum
24mA m in imum

Presents 1 LSTTL load
Schmitt  Trigger—edge sensitive
200ns

Presents 1 LSTTL load
Schmitt  Tr igger—edge sensitive
200ns

ions: D T 2 8 0 1 ,  DT2805,  1)T2806, 1)12808, T 2 8 1 8
4.5" 11X 13.5" I,V X I "  D
(11.4 X 34.3 X 2.5 cm)
0 to 50°C
-25 to 70°C
90%. non-condensing
+5V a. 1.2A typical

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838
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DATA TRANSLATION' >1t r1,  SERIES
M U LT I F U N C T I O N  I i O  M O D U L E S

D TX SERIES

FEAII IRES
•  Low cost, industry standard iSBX bus compatible

modules support a variety of I/O functions,
including A/D, D/A and digital I /O

•  Compatible with the DT2806 IBM TM PC
multifunction I/O mother board

•  Compatible with the DT901 BITBUS TM
multifunction interface board

•  DTX344 BITBUS controller board on a dual size
module

is Shipped complete with comprehensive User
Manual

Data Trans la t ion  is a registered t rademark  o f  Data Trans la t ion .  Inc.
Intel is a registered t rademark,  ISBX. and BITBUS are t rademarks  of  Intel Corp.
IBM is a registered t rademark  of  IBM Corp.

P a l a  Tr t s t u t i o n ' s  D I X  Series ofii•rs tc . : : . iy?ete r a n g e  of
m a i l a g  A n d  d i g i t a l  1 / 0  capab i l i t i es  Oa i S f l X  c o m p a t i b l e
modules,

To Expander

J1
8DI
or
16SE
Analog
Inputs

8 Control Lines

MUX
Instrumen-
tation
Amplifier

Sample

Hold

A

Address
Decode

12-Bit
A/D

Control Address

Control &
Status
Logic

8 Data Line Interrupt

ISBX BUS

i  B l o c k  Diagram

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838
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i ) E 6 t i t i P T I O N
The DTX Series is a family of iSBX compatible modules.
Based on the industry standard iSBX interface protocol.
the D T X  Series a l lows t he  use r  t o  add var ious I / O
funct ions d i rec t l y  o n t o  t h e  h o s t  compu te r  b u s  o r
remotely via plug-in modules and a mother board.
DTX modules conform to the iSBX indust ry  standard
open bus architecture. DTX series modules are compat-
ible with the iSBX connections on the Data Translation
DT2806 mu l t i f unc t i on  I /O board for  the IBM PC and
w i th  the DT901 remote mul t i funct ion interface board
for the Intel " BITBUS.

Aloloog
The Data Trans la t ion DTX311 analog i n p u t  module
provides 16SE/8DI analog input  channels wi th 12-bit
resolution and in ter rupt  capabilit ies. The DTX311 i s
hardware and software compatible wi th the Intel iSBX
311 w i t h  the  added features o f  expandabil ity. h igher
accuracy. lower power. and jumper selectable gains of 1.
10. 100 and 1000.

The DTX311EX expands the Data Translation DTX311
to 64SE/32DI analog input  channels. The DTX311EX
must plug into an iSBX connector adjacent to the base
DTX311 module to receive a channel address. An EP193
is an 8-pin connection plug that  connects the DTX31
base hoa rd  t o  the  DTX311EX expander board. One
EP193 is shipped w i th  every DTX31 1 EX.

From Base Board

J1
24DI
or
48SE
Analog
Inputs

MUX

8 Control Lines

Address
Decode

A
Control Address

Channel
Register &
Control Logic

8 Data Lines

iSBX BUS

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838
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The DTX328 is  an eight  channel 12-bi t  D / A module.
Each channel provides separate jumper selectable voltage
or current outputs. Bipolar (-5V to +5V) and unipolar (0
to +5V) outputs are available. A current loop output (4 to
20mA) i s  a lso available w i t h  e i the r  a  hardware  o r
software current offset.

DAC

Data

S & H

S & H

MUX

S & H

V

L :  v

S & H

Address

Microprocessor

S & H

S & H

S & H

S & H

I

V

V

0 V

V
i

J1 Connector

iSBX BUS

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838
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DTX350 /  /0 Module
The DTX350 provides 24 lines of digital I/O configured
as three 8-bi t  programmable bidirectional parallel ports.

 P o r t  C
Parallel
Port
Interface

Bi
Driver

Port B

 P o r t  A

 D  GND

iSBX BUS J1 Connector

T h e  fa  m a y  o f -Mace / 1 1 1 1 1 1 / S  o ,
1 ) 1 X 3 5 0 ,  D T X 3 1  1 E X ,  a n d  j C C I E t e :

c ioe P i r 2 S t k i ,

22
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It'd °t.17. B U S  in t (  I
The DTX344  provides a  connect ion t o  Intel 's serial
remote interconnect called the BITBUS. The DTX344
may funct ion  as the master node i n  the hierarchical
BITBUS architecture and can control up to 250 remote
nodes. The DTX344 is compatible with the Intel iSBX344.

Connection
to
BITBUS

RAM

EPROM/
ROM

Microprocessor
with
Real Time
Executive

Byte Fifo
Interface

iSBX BUS

iSBX compatible modules

a

iSBX
Connector

#2

a

iSBX
Connector

#1

iSBX
Connector

0

Counter
#2

Counter
#1

Counter
#0

Interface
Logic

IBM PC Bus

t ) 1 : f N 0 4 ;  f i i r s r  h  ) / i

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
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The DT2806 base board provides three standard iSBX
connections and includes three programmable counter/
timers. The DT2806 plugs in to  one o f  the expansion
slots in  the IBM PC, PC/XT, or PC/AT. The three iSBX
connectors on -board the DT2806 suppor t  D M A and
programmed I /O operations, as well as fu l l  i n te r rup t
capabil ity. T h e  counter / t imers are used fo r  in ternal
clocking of analog or digital events or external t im ing
control.

J24  R e p e a t e r
1

J14 ofData/Clock OPt0 Communi-
cation

Micro-
ControllerIsolators

Interface

The DT901 board is an intel l igent real t ime controller
and remote  I / O  expansion device compat ib le  w i t h
Intel's BITBUS. The DT901 provides 4 iSBX connectors
so that the user may interface DTX series I/O functions
to the Intel BITBUS.

1500V
Isolation
Barrier

DC/DC
Converter

User Supplied Power

V
Power

iSBX Connectors

Intel 8044

EPROM/
ROM

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838
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c‘t2,5, degr 4 1 . 1
A
No. of Channels
Resolution
Input Ranges
Gain Ranges
Resistor Gain Equation
Inherent Quantizing Error
Output  coding

System Accuracy

Input  Impedance

Bias Current
Common Mode Input  Voltage
Max. Inpu t  Voltage
w/o Damage

Input  Noise
Channel To Channel
Offset Voltage
Dynamic Performance
Conversion Time

Dynamic Error
CMRR
CMRR
Channel crosstalk

Dimensions

(1.13" from mother board, when
Operating Temperature
Storage Temperature
Relative Humid i ty
Offset TC
Input  Offset TC
(multiplied by gain)
Gain TC

Power Requirements (max.)

8DI/16SE (jumper-selectable)
12 bits
0-5V, ±5V, ±2.5V (jumper-selectable)
1, 10, 100, and 1000 (jumper-selectable)
G = 140000/R +11 ± 2 0 %
±1/2LSB
Straight binary (unipolar)
Offset binary (bipolar)
.035% FSR (gain = 1)
.040% FSR (gain = 10)
.050% FSR (gain = 100)
(CT=1000 pF)
.175% FSR (gain = 1000)
(CT=4700 pF)
100 MO in  parallel wi th  10 pF "OFF" channel
100 MO in  parallel wi th  330 pF " O N "  channel
(1k0 will be in series wi th the 330 pF, to
prevent input  oscillations due to capacitive loading)
±50nA
±7V

±32V power on
±20V power off
2.0pV rms

±20pV

50ps (20kHz) (gain = 1 to  10)
CT=0 pF
70,us (14kHz) (gain = 11 to 200)
CT=1000 pF
130ps (7.5kHz) (gain = 201 to 1000)
CT=4700 pF
±.75 LSB for a IONT change (max.)
70dB o 60Hz with 10000 unbalanced (min.) (gain = 1)
110dB @ 60Hz wi th 10000 unbalanced (min.) (gain = 1000)
80dB o 1000Hz

3.7" H X 2.5" W X .8" D
(9.4 X 7.2 X 2.0 cm)

mounted in  the iSBX connector)
0 to +60°C
-25° to +95°C
To 90% non-condensing
150 pV/°C max. (gain = 1)

2pV/°C max.
32 ppm/°C max. (gain = 1)
42 ppm/°C max. (gain = 10)
62 ppm/°C max. (gain = 100)
127 ppm/°C max. (gain = 1000)
+5V ±.25V o 45mA
+12V ±.6V o 30mA
-12V ±.6V o 50mA

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838
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•
Additional Channels
Power Requirements (max.)

Dimensions

48SE/32D1
+5V ±.25V @ 5mA
+12V ±.6V @ 30mA
-12V ±.6V we 12mA
3.7" H X 2.5" W X .8" D
(9.4 X 7.2 X 2.0 cm)

(1.13" from mother board, when mounted in the iSBX connector)

Resolution
Nonlinearity
Differential Linearity

Refresh 1 channel
Refresh all 8 channels
Single channel update rate
Eight channel update rate
Slew rate

Number of Channels
Voltage Ranges
(jumper selectable)
Current Output
Current Loop Range
Impedance
DAC Throughput

Input  coding

12 bits, monotonic over temperature
.01%
1/2L,SB

80ps (5kHz max.)
650ps (800Hz max.)
5kHz (full scale change)
800Hz
0.1V/ps min.

8, either voltage or current out
0 to +5V (unipolar operation)
-5V to +5V (bipolar operation)
±5  mA max. (voltage mode)
4-20mA
0.10
1 channel operation = 5kHz
8 channel operation = 800Hz
Straight binary (unipolar)
Offset binary (bipolar)

Dimensions 3 . 7 "  H X 2.5" W X .8" D
(9.4 X 7.2 X 2.0 cm)

(1.13" from mother board, when mounted in the iSBX connector)

Nominal Supply Voltages

Supply Ranges

Operating Temperature Range
Storage Temperature
Relative Humidity
Power Consumption

+12 Vdc ± . 6 V
-12 Vdc ± . 6 V
+5 Vdc ± . 2 5 V
+11.4 to +12.6 Vdc
-11.4 to -12.6 Vdc
+4.75 to +5.25 Vdc
0 to +55°C
-25° to +85°C
Up to 90% non-condensing
± 5 V  ia 140mA typical
± 1 2 Vo  45mA typical (voltage mode)
± 1 2 Vo  200mA typical (current loop mode)

2 6
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D I G I TA L I / 0  S.PF,
Interface Compatibi l i ty
Digital ip .p l t  Spevitlegtiorts
Logic Load
Digital ou tw i t  Si
Fanout
Logic Sense/Level

Read/Write
Enable
Reset
Data and Address

Peiformaitee Spf-citioatiorts
Word Size
I/O Capacity
Access Time*

Read
Write

ICATION'S:  D T X 3 5 0
iSBX Bus and Parallel I /O

1 TTL load
(Port A, using

7 TTL loads

Negative level sensitive
Negative edge sensitive
Positive level logic
Positive level sensitive

Data - 8 bits
24 programmable lines

250 ns max.
300 ns max.

* Actual transfer speed is dependent upon the cycle t ime of the host microcomputer.

Interrupts
Interrupt  requests may originate from the programmable peripheral interface or the user-specified I/O.
Physical /EnviwirameMai Spce;,14 1.0 io 4F.
Dimensions 3 . 7 "  H X 2.5" W X .8" D

(9.4 X 7.2 X 2.0 cm)
(1.13" from mother board, when mounted in  the iSBX connector)
Operating Temperature + 3 2 °  to +131°F (0 to +55°C)
Operating Humid i ty  0  to 90% (non-condensing)
Power Requirements + 5 v  ±10% de 320mA

BITBUS t t t N T I
Word Size
Instruct ion
Data
Processor Clock
Processor Cycle
Memory Capacity/Addressing
iDCM Controller
Input Load
p b y s i e o  q f  j a I n e l B i l t  a l  S p e l ` h 4 c  4 ) , 1 4 4

Dimensions

1FICA1 10M-4: o ' r x 3 4 4

8-b i t
8-bi t
12 MHz
1ps

64 K
1 LSTTL load

7.5" H X 2.5" W X .4" D
(19.1 X 6.4 X 1.0 cm)

(Double-wide iSBX MULTIMODULE Form Factor)
Operating Temperature 0 ° C  to +55°C
Humid i ty  9 0 %  non-condensing
Power Requirements + 5 V  ±5% . 9 A  (memory NOT included)
System (:haracteristies

Fully supported self clocked mode for 375 Kbits/sec and 62.5 Kbits/sec
* The DTX344 board constitutes one node on the BITBUS network

Message length of 18 bytes is supported
* BITBUS Remote Access Control (RAC) funct ion supported

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838
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(F) = Flat Ribbon
(T) = Twisted Pair

DTX311 A / D
or

DTX328 D/A

EP036(F) or
EP086(T)

DTX311
A/D

50 p in

EP036(F) or
EP086(T)

DT701-50

Screw Term.
Panel

DTX350 DTX350

EP036
EP086

EP036
EP086

L I  J1 L - - 1 J 2  U  J3
50 p in  2 0  pin 5 0  l i n

DT708 Screws

50 pin
EP187

conversion
panel

EP047(F)
EP088(T)
20 p in

DT756-Y or
DT709-Y
DT701-20
Screw Term.
Panel

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
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ORDERING GUIDE
D'FX MODULES
DTX311

D T X 3 I 1 E X

DTX328

DTX350
DTX344

Analog Input Module, 16SE/8DI (jumper selectable), 12-bit  resolution. programmable
gain (1, 10,  100, 1000) and  2 0  kHz  throughput .
Analog Input  Expansion Module for DT311. Provides additional 48SE/24DI (jumper
selectable) analog i n p u t  channels. Each DTX311 EX is shipped with an EP193 con-
nection p lug that connects the DTX311 TO THE DTX31 I EX.
Analog Outpu t  Module, 8  channels, 12-bi t  resolution, and voltage (0-5V. +/-5V) or
current (4-20mA) output .
24-line Dig i ta l  I / O  Module
Master Board f o r  BITBUS Network. Compatible w i t h  In te l  iSBX344.

MOTHER BOARDS FOR DTX MODULES
DT2806 I B M  PC compatible board includes three programmable counter/  t imers and three

iSBX module connections.
DT901 N o n -isolated remote BITBUS node w i t h  f o u r  iSBX connectors.
DT901- I  I s o l a t e d  remote BITBUS node with four iSBX connectors. Opto-Isolation provided on

the BITBUS lines as well as a DC/DC converter to isolate the bus connections.
(see DT2801 series and  DT901 d a t a  sheets f o r  addi t ional  in fo rmat ion)

SCREW TERMINAL PANEL ACCESSORIES
DT701-50 T h e  DT701-50 is a 19 inch rack mountable screw terminal panel for  the DTX311.

DTX311EX and the DTX328 with space for user supplied passive signal condit ioning.
Options:
Add " -MA"  f o r  enclosed 1 9  i n c h  rack -mount ing assembly w i t h  plexiglass cover.

DT708 T h e  DT708 is a 19 inch rack-mountable screw terminal panel. It contains one 20-p in
connector for all counter / t imer  funct ions on the DT2806. The DT708 also contains
two 50-pin connectors and can support up to two DTX350's.
Options:
Add " -MA"  f o r  enclosed 1 9  i n c h  rack -mount ing assembly w i t h  plexiglass cover.
The DT709-Y is a signal condit ioning screw terminal panel for the DTX311. It allows
16SE analog input  board to interface to 16DI analog input  signals, has a 35kHz low
pass fi l ter in  the signal condit ioning circuitry, and provides an input  common mode
operating range o f  +/-20V and t rans ient  protect ion t o  +/-100V.
The DT756-Y is a signal condit ioning screw terminal panel for the DTX311. It allows
16SE analog input  board to interface to 16DI analog input  signals. It  is designed to
accomodate thermocouples/bridges and low level analog signals. and gains of 100.
125, 200 and output  of 0-5V. Cold junct ion compensation and voltage offsets are also
provided.

EP187 T h e  EP187 is  a paddle board tha t  converts the 50-pin cable tha t  comes f rom the
DTX311 t o  a  20-p in cable t h a t  i s  compatible w i t h  the  DT701-20, DT709-Y, and
DT756-Y screw terminal  panels.

DT709-Y

DT756-Y

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
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CABLES FOR DTX MODULES

FROM TO CABLE

DTX311 DT701-50 EP036 flat
EP086 twisted

DTX311 EP187 EP036 flat
EP086 twisted

EP187 DT701-20 EP047 flat
DT709-Y EP088 twisted
DT756-Y

DTX311 EX D'1701-50 EP036 flat
EP086 twisted

DTX311 DTX311EX EP193 flat

DTX328 DT701 -50 EP036 flat
EP086 twisted

DTX350 DT708 EP036 flat
EP086 twisted

DTX311 DTX311EX DTX328 DTX350

DT7O1-50

DT708

DT709-Y

DT756-Y

X

X

X

X X

X

DTX SCREW TERMINAL PANEL CHART

CABLES FOR DTX MODULES
EP036 50-pin 8 loot (2.5m) flat r ibbon cable
EP086 50-pin 8 loot (2.5m) twisted pai r  cable
EP047 20-pin 8 loot (2.5m) flat r ibbon cable
EP088 20-pin 8 loot (2.5m) twisted pa i r  cable

T h e D T X 3 11  is connected to a DT756-Ys igna l  cond i t ion ing
sc rew  t e r m i n a l  pane l  v ia an EP187 padd le  board.

The D T 7 0 8  sc rew  t e r m i n a l  pane l  c a n  accomoda te  up  to
two DTX350  d ig i ta l  I /O modules.

30
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DATA TRANSLATION" I B M  PERSONAL C O M P U T E R
S U B R O U T I N E  L I B R A RY

PCLABTM

FEATURES
10 Easy to use, real-time software packages,

compatible with DT2801 Series boards
•  Subroutine libraries for control of all on-board

analog and digital I/O functions; callable from
BASIC (compiled or interpreted), PASCAL,
FORTRAN, C, and TURBO PASCAL

•  Shipped complete on one single-sided, double
density floppy diskette, together with a
comprehensive User Manual

DESCRIPTION
PCLABTM i s  a  real- t ime sof tware package f o r  Da ta
Translation's IBM PC compatible DT2801 Series analog
and digital I/O system interfaces. The package consists
of l ibraries o f  rout ines designed t o  be CALLed f rom
IBM's BASIC, (Comp i led  i n t e r p r e t e d ) ,  PASCAL,
FORTRAN, C, and Turbo  Pascal. The PCLAB package
allows the user to control all the analog and digital I /O
capabilities of the interface boards through operation-
specific rout ines which greatly simpl i fy the program-
ming, use, and application of the hardware interfaces.
With PCLAB, direct access to the control registers is not
required.
An error processing system checks for argument errors
and generates a n  e r r o r  repor t  i f  any  a re  detected.
Attempts to operate the interfaces in  illegal modes of
operation are reported before potentially non-valid oper-
ations can be performed.
The PCLAB software l ibrary supports all the analog I/O.
digital I/O. and clock funct ions of  the DT2801 Series
boards, and provides l inearization tables for handl ing
thermocouple inputs.  PCLAB includes a set o f  stand
alone data acquisi t ion and control ut i l t ies that  act as
example programs by  demonstrat ing the  use o f  the
routines.

PCLAB is a trademark of Data Translation, Inc.

Figure 1. PCLAB is a group ofsubroutinesfor the control of
all analog 1/0, digital 1/0, and clock functions o f  the
DT2801 series boards.

HARDWARE SUPPORTED
The following DT2801 Series hardware is supported by
PC LAB:
DT2801
DT2801-A
DT2801/5716
DT2805
DT2805/5716
DT2806
DT2808
DT2818
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F. r.-FAHILITIES
The fo l l ow ing  tab le  p rov ides  a  desc r ip t i on  o f  t he
PCLAB subroutines which are available to support the
DT2801 Series analog and digital I /O interface boards.
As a  convention w i t h i n  PCLAB, al l  i n p u t  arguments
occur first. Ou tpu t  arguments, where present, appear
last. I npu t  arguments  are indicated graphical ly by a

right-hand arrow (as, ▶  ): output arguments
have a left-hand arrow (as, A l l  variables can be
assumed to have their explicit BASIC data types, that is,
variable names that  end w i th  a "%" must  be integers,
those that  end w i th  a "S" must  be strings, and those
that end wi th "!" are single precision values.

M I T , r
Analog input  R o u t i n e
INPUT.ADC.VALUE (CHANNEL%,  GAIN%,  iiNALOG.DATA.VALUE%)

Input  a  s ing le  analog da ta  value f r o m  t h e  speci f ied
channel.

INPUT.ADC.ON.TRIGGER (CHANNEL%,  GAIN%,  ANALOG. DATA. VALUE%)
Input a single analog value immediately after detecting
an external  t r igger.

SETUP.ADC ( T I M I N G .  S OURC E% , START. CHAN% , END. CHAN% , GAIN%)
Setup t he  A / D  converter operat ing parameters.

INPUT.ADC.SERIES (NUMBER.OF.VALUE§96,VIALOG.DATA.ARRAY%)
Input  a series of analog values synchronously (no DMA).

START.ADC.DMA (NUMBER.OF.VALUES%, ANALOG.DATA.ARRAY%)
Input  a  series o f  analog values asynchronously, us ing
DMA

CONTINUOUS. ADC. DMA ( N U M B E R .  OF. VALUES %, ANALOG.DATA.ARRAY%)
Start con t inuous  performance analog da ta  col lect ion
using D M A

TEST.ADC.DMA (cOUNT.REMAINING%)
Test D M A t ransfer  count.

WAIT.ADC.DMA S u s p e n d  p rog ram u n t i l  t h e  D M A analog t rans fe r  i s  completed.

STOP.ADC.DMA S t o p  the  D M A analog conversion w i t hou t  wa i t i ng  fo r  completion.

Analog Output Routines
OUTPUT. DAC. VALUE (DAC.SELECT%, ANALOG. DATA. VALUE%)

Output  a single D /A value f rom the specified channel.

OUTPUT.DAC.ON.TRIGGER (DAC.SELECT%, ANALOG DATA VALUE%)
Output  a single D/A value immediately after detecting an
external tr igger.

SETUP.DAC (TIMING.SOURCE%, DAC.SELECT%)
Setup t he  D / A converter operat ing parameters.

OUTPUT. DAC. SERIES ( N U M B E R .  OF. VALUES%, ..ANALOG.DATA.ARRAY%)
Output  a series of D/A values synchronously (no DMA).

START. DAC. DMA (NUMBER.OF.VALUES%, ANALOG.DATA.ARRAY%)
Output a series of D/A values asynchronously. using DMA.

CONTINUOUS.DAC.DMA (NUMBER.OF.VALUES%, ANALOG.DATA.ARRAY%)
Start continuous performance D/A data collection using
D M A
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TEST.DAC.DMA (COUNT.REMAINING%)
Test D / A D M A transfer  count.

WAIT.DAC.DMA
Suspend p r o g r a m  u n t i l  t h e  D M A  D / A  t r a n s f e r  i s
completed.

STOP.DAC.DMA
Stop DMA D/A conversion wi thout  wait ing for completion.

Clock Routines
SET. CLOCK. DIVIDER (DIVISOR74.)

Set t h e  pacer  clock: operat ing  f requency = 400,000/
divisor%.

SET.SLOW.CLOCK ( E X T R A .  TICKS%)
Set t h e  pacer clock d iv isor  fo r  lower frequencies.

Digital Input and Output Routines
ENABLE. FOR. OUTPUT ( P O R T.  SELECT%)

Enable the  d ig i ta l port as  a n  ou tpu t  port .

ENABLE. FOR. INPUT ( P O R T.  SELECT%)
Enable t he  dig i ta l  po r t  f o r  input .

OUTPUT. DIGITAL. VALUE
(PORT.SELECT%,MASK%, DIGITAL.VALUE%)

Output a  d ig i ta l  value t o  the  specified por t .

OUTPUT. DIGITAL. ON.TRIGGER ( P O R T.  SELECT%, MASK%, DIGITAL. VALUE%)
Output  a  d ig i ta l  value t o  t h e  specif ied p o r t  a f te r  a n
external t r igger.

INPUT.DIGITAL.VALUE
(PORT. S EL ECT% , MASK% , DIGITAL. VALUE%)

Input a  d ig i ta l  value from the  specified por t .

INPUT.DIGITAL.ON.TRIGGER
(PORT. SELECT%, MASK%, DIGITAL.VALUE%)

Input  a  d ig i ta l  value f rom the  specified po r t  a f ter  an
external tr igger.

Configuration Rout ines
SELECT.BOARD (BOARD.NUMBER%)

Select wh i ch  board i s  t o  be operated.

SET.BASE.ADDRESS

SET.DMA.CHANNEL

SET.ADC.CHANNELS

SET.TIMEOUT

(BASE.ADDRESS%)
Specify the  PCLAB base address (mus t  be even).

(DMA.CHANNEL%)
Specify the  D M A I / O  channel  t o  use e i ther  1 o r  3.

(NUMBER.OF.CHANNELS%)
Specify t he  n u m b e r  o f  channels; 8  =  di fferent ia l .
16 =  single-ended.

(NUMBER.OF.SECONDS%)
Specify the t imeout interval before an external trigger or
clock i s  assumed t o  be unavailable.
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Error Processing System
SET. ERROR. CONTROL. WORD
(ERROR.CONTROL.WORD%)

Set t h e  er ror  control  word.

GET. ERROR. CODE (ERROR.CODE9.6)
Get t h e  cur ren t  e r ro r  code.

Analog Input Routines
MEASURE.THERMOCOUPLE (TYPE%. CHANNEL%.
TENTHS.DEGREE.C%, NOISE.LEVEL%)

Measure t he  temperature o f  the thermocouple.

Clock Routines
SET.CLOCK.FREQUENCY
(REQUESTED.FREQUENCy, ACTUAL.FREQUENCY)

Start the pacer clock operating at the specified frequency.

SET.CLOCK.PERIOD (REQUESTED.PERI0p. AFTUAL.PERIOD)
Start the  pacer clock operating at the specified period.

ESTIMATE. EXTERNAL. FREQUENCY (4PPROXIMATE.FREQUENCY)
Form a n  est imate o f  the external  t r igger 's  operat ing
frequency.

ESTIMATE.EXTERNAL.PERIOD (4PPROXIMATE.PERIOD)
Form a n  est imate o f  the external t r igger 's  operat ing
period.

Data Manipulation Routines
ANALOG. TO.VOLTAGE (ANALOG.DATA.VALUE96,_ GAIN V O L T A G E )

Convert a n  analog data value i n t o  a  voltage value.

VOLTAGE.TO.ANALOG ( V O LTA G V,  NALOG.DATA.VALUE%)
Convert a  voltage value i n t o  an  analog data value.

Thermocouple Tables, Interpolation Routines
LOOKUP.THERMOCOUPLE ( T Y P E % ,  MICROVOLTS%. /ENTHS.DEGREE.C%)

I,00k up microvolts in thermocouple tables for the specified
type.

LOOKUP. HIGH.THERMOCOUPLE ( T Y P E % ,  TENS.  MICROVOLTS%, TENTHS.
DEGREE.C%)

Look up  tens o f  microvolts i n  thermocouple tables for
specified type.

Configuration Routines
SET.ADC.RANGE (LOW.VOLTAGE.  HIGH,VOLTAGF)

Specify the  A / D  voltage range be ing used.

SET.DAC.RANGE (LOW.VOLTAGE.  HIGH.VOLTAGE)
Specify the  D / A voltage range be ing used.

SET.LINE.FREQUENCY ( H E R T Z % )
Specify the system l ine frequency; 50  o r  60 cycles per
second.
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DT707
The DT707 is a screw terminal panel wi th standoffs to
allow table top operat ion. It provides ease of connection.
via 80 screw terminals, fo r  all analog and digi ta l  I /O
signals to the DT2801 Series boards. The DT707 includes
an integral one meter long flat r ibbon  cable for direct
connection to the analog I/O board.
To accept any type of thermocouple input ,  the DT707
can be configured wi th the -T option, and must be used
with the DT2805. The DT707-T provides a thermocouple
reference cold junct ion compensation circuit  by which
users can  determine t h e  temperature o f  the  screw
termina l  panel .  A  u s e r -wr i t ten  p r o g r a m  c a n  t h e n
compensate for the cold- junct ion thermocouple formed
at the DT707-T. When the cold- junct ion compensation
circuit is  calibrated, the sensor's output is 0.4mV/°C.
Provision has been made on the DT707 for current loop
input operat ion, with a 0 to 20mA full scale input range.
By instal l ing 250 ohm current shunt resistors, the user
will convert the 0 to 5V input range to a 0 to 20mA range.
Current loop operat ion on  the  DT707 i s  compatible
with the DT2801 w i t h  a programmable gain of 2.

DATA TRANSLATION" I B M  PERSONAL C O M P U T E R
S C R E W  T E R M I N A L PA N E L S

DT707/DT708/DT752

FEATURES
■  Easy-to-use, reliable connection points for ALL

DT2801 Series analog I/O. digital I/O. and clock
signals

■  Table-top board with standoffs and integral ribbon
cable for connection to DT2801 Series boards

Thermocouple Cold
Junction Compensation Area

External
Trigger
Inputs

External
Clock
Inputs

Digital I/O Lines

The DT707 is a companion screw terminal panel for the DT2801 or  DT2805. The DT707 supports all the analog I/O,
digital I/O, and clockfunctions of the DT2801 or DT2805 and provides for convenient connection of user input signals.
Thermocouple cold junction compensation is optionally available on the DT707-Tfor use with the DT2805. The DT2801
can accomodate 0 to 20rrtA input signals via user-installed resistors on the DT707.

Data Translation, Inc. 100 Locke Drive, Marlboro, MA U.S.A. 01752/(617) 481-3700/TLX 951646
Data Translation Ltd., The Business Centre, Wokingham, Berks RG11 2QZ, U.K., Tel. Reading (0734) 793838

35



Analog
Input
Signals

Analog Input
Signal Conditioning
Options:

DT709

DT6700

DT701-20

20-Pin Connector

DT752

20-Pin Connector for Analog Inputs

Screw Terminal Panel for:
Analog Outputs
Digital I/O
Clock Signals
Trigger Inputs
(Similar to DT707)

T h e  D T 7 5  2  s  r i e . :  t e ' - ? r

20-p in  connect ionf i - ; )  t h e  ,In.0i(Ki
s igna l  o r )  diaort i r ig opt ions.

DT2801

Personal Computer

" t . . i g 1 7 . 4 7 , . ? I - 2 8 0  7

11. . 1 , 1 4 M 4 1 4 111 4 . n e . W I A , 11 4 : 4 111 0 111111 . , M , M U l l . M C M 4 11 4 . [ , , P C $ 4 11 4 4 . F, A r r p e t w  m a w .

The DT709 screw t e r m i n a l / s i g n a l  cond i t i on ing  opt ion a l lows  uP I  6.01 p u t c  to be used w i th  the DT2S01. The lYr-709
a lso  prov ides  100V  o f  input protect ion.
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DT752
The DT752 i s  a  screw terminal  panel f o r  the analog
outputs, digi ta l  I /O, and clock signals of  the DT2801
Series boards and includes a 20-p in  connections for the
analog input  signals. The analog input  connection on
the DT752 allows the DT2801 Series boards to be used
wi th the non-isolated DT709 and the isolated DT6700
series of signal condi t ioning systems. When used wi th
the DT709. up to 16 differential inputs  to the DT2801
Series boards may be protected to 100V. The DT6700
series provides ± 1500V transient and ±250V common
mode isolat ion o f  the DT2801 Series boards' analog
inputs. See the specific data sheets for further details.
DT708
The D T 7 0 8  S c r e w  Te r m i n a l  Pane l  p rov ides  easy
connection, v i a  screw terminals,  f o r  a l l  analog a n d
digital signals to the DT2806 mul t i funct ion  I/O board.
A 19 inch  rack-mountable panel, the DT708 includes
one 20-pin connector for t iming funct ions and two 50-
pin connectors for iSBX module functions. One DT708
panel provides connections for up to two iSBX modules.

DT2806 Funct ion

Programmable counter/
timers
iSBX modules

DT708 Screw
Termina l  Connect ion
20-pin

50-pin

The DT708 Screw Terminal Panel can also be used as a
19 inch rack-mountable panel for other DT2801 Series
boards. The DT708's screw terminals can be used for
connection of  all analog and digi tal  I /O signals to the
DT2801. DT2805, DT2808, and DT2818 via the DT708's
50-p in  connector.

SPECIFICATIONS: DT707
(Typical at +25 degrees C and standard voltages,
unless otherwise noted.)
GENERAL SPECIFICATIONS

Outl ine Dimensions:
5.20"H X 8.75"W X 0.875"D
(13.21 X  22.23 X 2.22 cm)
Weight:
12.5 ounces
(355 grams)
Screw Terminal:
The Screw Terminal panel consists of 80 barrier
strip connections in four sections of 20
connections each;
Barrier Strip Screw Size:
6-32 Screws
Barrier Strip Screw Material:
Magnum
Barrier Strip Material:
Polyester. UL grade. 94V-0 polypropylene
Acceptable Wire Size:
18 to 22 AWG

USER-SUPPLIED CURRENT LOOP
SPECIFICATIONS

Resistor Value:
250 ohms (0 to 20mA current range)
Resistor Tolerance:
+/-.02% or better
Resistor Power Dissipation:
1/4 watt
Resistor Temperature Coefficient:
+/-15 ppm/degree Celsius or better

THERMOCOUPLE COLD-JUNCTION
COMPENSATION CIRCUIT ( D T 7 0 7 - T  only)

Output  Impedance:
Ampl i f ier  Output  100 mil l iohms, 100 ohm divider
Output  Voltage Equation:
Output  Voltage = 0.5mV x T
where T=temperature of DT707-T board in
degrees Celcius.
Operating Temperature Range:
0 to +50 deg.0
Power requirements:
+/- 15 volts from D T 7 0 7 - 5 . 5 m A (+15V), 0.5mA
(-15V)
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The DT2801 board is shipped complete wi th a
comprehensive User Manual and sample BASIC
programs on floppy diskette. Standard hardware
includes:

16SE/8DI ( jumper selectable) high-level analog
input system with 12-bit resolution

High level programmable gain (1. 2, 4, 8)
Two, 12-bit DAC's
16 lines of digital I/O
Programmable clock

The DT2805 board is shipped complete wi th a
comprehensive User Manual and sample BASIC
programs on floppy diskette. Standard hardware
includes:

8DI low-level analog input  system wi th 12-bit
resolution

Low level programmable gain (1, 10, 100, 500)
Two, 12-bit  DAC's
16 lines of digital I /O
Programmable clock

ligh Speed Option for DT2801: Add "-A" for 27.5kIlz
t hroughput
High Resolut ion Opt ion  f o r  DT2801 a n d  DT2805:
Add " / 5 7 1 6 "  f o r  1 6 -bit  reso lu t ion  (8DI  channels,
bipolar, only)

The DT2806 base hoard includes three
programmable counter/ t imers and three iSBX
module connections. The DT2806 is shipped
complete wi th a comprehensive User Manual.
iSBX Modules:

Order f o r  eight 12-bit  analog outputs
on an iSBX compatible module. Up to three
modules (24 DAC's) are supported by the
DT2806.
Order f o r  24 digital I /O lines on an
iSBX compatible module. Up to three modules
(72 lines ) are supported by the DT2806.

The DT2808 is shipped complete wi th a
comprehensive User Manual and sample BASIC
programs on floppy diskette. Standard hardware
includes:

16 single-ended analog input  channels with
10-bit resolution

2 analog output channels wi th 8-bi t  resolution
16 lines of digital I/O
Programmable clock

The DT2818 is shipped complete wi th a
comprehensive User Manual and sample BASIC
programs on floppy diskette. Standard hardware
includes:

4 single-ended simultaneous analog input
channels wi th 12-bi t  resolution

2 12-bit analog output channels which can be
operated simultaneously or independently

16 lines of digital I /O
Programmable clock

The DT707 is a screw terminal panel for all analog
I/O, digital I/O, and clock funct ions of the DT2801,
DT2805, DT2808, or DT2818 boards: complete
wi th  cable.

The DT708 is a 19 inch rack-mountable screw
terminal panel for all counter / t imer and iSBX
functions on the DT2806. The DT708 contains one
20-p in  connector and two 50-pin connectors. The
necessary cabling is ordered seperately (see below).

Add "-MA" for enclosed 19 inch rack-mount ing
assembly with plexiglass cover.

Order 2 0 -pin 8 ft. flat r ibbon cable for
connection of DT2806 counter/ t imers to DT708 screw
terminal panel: one cable required per DT2806
Order 5 0 -pin 8 ft. flat r ibbon cable for
connection of DT2806 iSBX modules to DT708: also
for connection of all analog I/O, digital I/O, and clock
functions of DT2801, DT2805, DT2808, or DT2818
boards to DT708 screw terminal panel
Order 5 0 -pin 8 ft. twisted pair  cable for
connection of DT2806 iSBX modules to DT708 screw
terminal panel

The DT752 allows several signal condit ioning
products to be used wi th  the analog inputs of the
DT2801, DT2805, DT2808, or DT2818: complete
wi th cable.
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Data Acquisition and Control Software
■ Subroutine Libraries

PCLAB Subrout ine  Library
Order PCLAB for subrout ine software support for
all DT2801 Series boards (DT2801. DT2801-A,
DT2801/5716. DT2805, DT2805/5716. DT2806.
DT2808, and DT2818). PCLAB is callable from
BASIC, PASCAL, FORTRAN. and C. This l ibrary is
shipped on one single-sided. double-density
(320KB) floppy diskette and is complete wi th a
comprehensive User Manual.

■ Application Software Series
CHROMLAB R e a l - t i m e  Chromatography and
Spectroscopy Software
Order CHROMLAB for easy-to-use. menu-driven
software for chromatography and spectroscopy
applications; capabilities include real-time data
acquisi t ion d i s p l a y .  chromatographic peak
detection i n t e g r a t i o n ,  spectral display t '
manipulat ion. and report generation. Includes
compiled BASIC and source code versions.
Compatible wi th DT2801 o r  DT2805 analog and
digital I /O boards. CHROMLAB is shipped complete
on single-sided, double-density floppy diskettes
with a comprehensive User Manual.

DATATRANSLATION

DT/NOTEBOOK Elec t ron ic  Laboratory
Notebook
Order DT/NOTEBOOK for easy-to-use. menu-
driven software for automation and customization
of real-time data acquisition, process control, and
data analysis. Capabilit ies include automatic
interface to spreadsheet packages such as Lotus 1-
2-3 or  Symphony and advanced curve- f i t t ing
routines. Compatible wi th DT2801 Series of analog
and digital I /O boards. DT/NOTEBOOK is shipped
complete on single-sided. double-density floppy
diskettes wi th a comprehensive User Manual.
DT/ILS-PC 1 S i g n a l  Processing Software
Order DT/ILS-PC l for  easy-to-use, command-
driven signal processing software. Capabilit ies
include data scanning and manipulat ion,  file
management. waveform generation and display.
statistical manipulat ion. digital f i l ter design. and
spectral analysis. Compatible wi th DT2801 Series
of analog and digital I /O boards. DT/ILS-PC 1 is
shipped complete on single-sided, double-density
floppy diskettes wi th a comprehensive User
Manual.
* See indiv idual  data sheets for fur ther
information.

' COPYRIGHT 1984, D ATA TRANSLATION,  INC A L L  RIGHTS RESERVED. PRINTED IN U S A.
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


