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Preface

The DDA-06 User’s Guide is intended to help you understand the
installation, interface requirements, functions, and operation of the
DDA-06 board. This guide focuses primarily on describing the board and
its capabilities, setting up the board and its associated software, making
typical hookups, and operating the Control Panel software. There are also
chapters on calibration and troubleshooting. To follow the information
and instructions contained in this manual, you must be familiar with the
operation of an IBM® PC/XT ™, PC AT®, or compatible computer in the
MS-DOS® and Windows™ environments. Y ou must also be familiar with
data-acquisition principles and applications.

The DDA-06 User’s Guide is organized as follows:

. Chapter 1 describes features, accessories, and software options of the
board.

. Chapter 2 summarizes operating features of the board. This chapter
contains ablock diagram and brief descriptions of the features as they
relate to your options for setting up and using the boards.

. Chapter 3 contains instructions for inspection, software installation,
configuration, and board installation.

. Chapter 4 shows the preferred methods of making 1/0 (Input/Output)
connections, using the available accessories and cables.

. Chapter 5 provides starting instructions and a brief description of the
Control Panel program.

« Chapter 6 provides an I/O address map, some programming
information, and some programming examples.
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Chapter 7 discusses calibration requirements and gives instructions
for starting the calibration program.

Chapter 8 contains information on isolating and determining the
source of operating problems. This chapter also containsinstructions
for obtaining technical support.

Appendix A contains specifications for the DDA-06 board.

Appendix B contains pin assignments for the main I/O connector of
DDA-06 board.

An index compl etes the manual.
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1

Overview

The DDA-06isadigital 1/0 and anal og output board for an accessory slot
of an IBM PC/XT, PC AT, or compatible computer. This chapter lists
features and applications of the board and describes supporting software
and accessories.

Features and Applications

Features of the DDA-06 are as follows:

24 hits of parallel, digital 1/0

Six channels of 12-bit analog output

+5, +10, £2.5, £5, and £10 V analog output ranges

410 20 mA current-loop (sink) capability at the analog output
Switch selectable, simultaneous updating on all channels

Typical applications for the DDA-06 are as follows:

Servo control

Programmabl e voltage source
Programmable current sink
Function generator

Product test
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Supporting Software

The software package for the DDA-06 is provided on 3.5-inch or
5.25-inch diskettes. This package includes example programsin
Microsoft® QuickBasic™ 4.5, Microsoft Professional BASIC, C, Pascal,
and Microsoft Visual Basic™ for Windows. The package also includes
support files and the following utility programs:

. General Utility - This utility (UTILO6.EXE) isaprogram for
installing, calibrating, and testing the DDA-06.

. Control Panédl - The Control Panel is a stand-alone program
(CTLO6W.EXE) supplied for Windows. This program provides
access to all DDA-06 board operations without programming.
Control Panel operationsinclude acquiring analog inputs, controlling
analog outputs, and controlling digital 1/0. The Control Panel isa
means of testing the board and your application; it is also a means of
performing simple applications. Refer to Chapter 5 for more
information about the Control Panel.

« PORTIO.DLL - A Dynamic Link Library providing I/O functionsto
users of Visual Basic for Windows. The purpose and use of thisfile
are discussed in the accompanying file, PORTIO.TXT.

. Dataacquisition and analysis application software- VIEWDAC®,
EASYEST LX ™, and EASYEST AG " areintegrated software
packages available for the DDA-06 boards. Programming tools, such
as ASY ST® scientific and engineering programming language, are
also available to help you in writing your application programs. You
must use external driver part number DV RDAQ6 with these software
packages. Refer to the Keithley MetraByte product catalog for more
information.
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Accessories

The following accessories are available for use with the DDA-06:

Note: The main I/O connector of the DDA-06 contains no power supply
connections. Therefore you must connect all accessories requiring power
to an external source.

. STA-U - Screw terminal accessory that enables all signals of the
DDA-06 to be accessible through screw-terminal connections. Use a
C-1800 cable to connect this accessory to the DDA-06.

. C-1800 - An 18-inch ribbon cable terminated at each end with a
37-pin female type D connector.

. STC-37- Screw terminal connector panel. This accessory connects
directly the the main I/O connector of a DDA-06 board to provide
general-purpose, screw-terminal connections in a compact form
factor.

. ERB-24 - Electrical relay board. This accessory provides 24
electromechanical double-pole, double-throw relays for controlling
and switching up to 3A at 120 V.. The ERB-24 connects to the
main I/O connector of the DDA-06 through a C-1800 cable.

o SSI0-24 - 24-channel mounting panel for up to 24 solid-state,
miniature 1/0 modules with functions of DC input, DC output, AC
input, and AC output. The SSIO-24 connectsto the main 1/0
connector of the DDA-06 through a C-1800 cable.
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Functional Description

This chapter describes the features of the digital 1/0 and anal og output
sections of the DDA-06 board. These descriptions are provided to
familiarize you with the operating options and to enable you to make the
best use of your board. Figure 2-1 shows a block diagram of the DDA-06

board.

V=0tol0V,0to 5V,
+25V, 15V, 10V

| =4 to 20 mA current
loop (sink)

)

do o D e e

Out 5 Out 4 Out 3 Out 2 Out 1 Out 0

DAC DAC DAC DAC DAC
5 4 3 2 1

DAC
0

12 ' 12 b 12 b 12 12

' 12

=

Latch [Latch [Latch [Latch [Latch ’->Latch

17

Data
Buffers

g

IBM PC Bus

Digital I/O (8255 PPL.

Decode
Y

:> Address

<

[aapten]

Base Address

Select

SOTTITT SOTTINL JTIILIT

PC PB PA
24 Digital 1/0O Lines

Figure 2-1. Block Diagram of DDA-06
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Digital 1/0 Features

The 24 bits of digital I/O delivered to the main I/O connector are
configured as three 8-bit ports. Each of these ports can be independently
programmed as an input or an output and is TTL/CMOS compatible.

The DDA-06 uses an 8255 PP.. (programmable peripheral interface)
chip for digital 1/0; this chip can operate in any of the 8255 modes
(modes 0 to 2), which are straight 1/0O, strobed 1/0, and bidirectional 1/0.

Analog Output Features

2-2

The DDA-06 board contains six, independent, 12-bit DACs
(digital-to-analog converters) that are individually switch-selectable for
any of the following ranges:

. OtolOoV
. Oto5V
. 125V

. 15V

. 10V

« 41020 mA current loop (sink)

Each DAC has a double-buffered input for single-step update, and each
occupiesits own |I/O location.

You can set ajumper block at each DAC for individual or simultaneous
update.

Each DAC output has its own pin on the main 1/O connector. You can
jumper the output of each DAC to deliver either voltage (V) or current (1)
to thispin. In voltage mode, output settling timeistypicaly 3 psto 0.01%
for afull-scale step.

Functional Description
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Setup and Installation

This chapter contains instructions for installing the DDA-06 board. The
installation task includes three basic steps: unpacking and inspecting the
board, setting the configuration switches and jumpers, and installing the
board in the computer. These steps are described in the sections that
follow.

Unpacking and Inspecting

Caution: A discharge of static electricity from your hands can seriously
damage certain electrical components on any circuit board. Before
handling any board, discharge static electricity from yourself by touching
agrounded conductor such as your computer chassis (your computer
must be turned off) or by wearing an anti-static strap. Whenever you
handle a board, hold it by the edges and avoid touching any board
components.

Use the following procedure to unwrap and inspect a DDA-06 board.

1. Factory packaging of the DDA-06 board includes afinal wrap of
protective, anti-static material. Remove the board from its anti-static
wrapping material. You may wish to store the wrapping material for
possible future use.

2. Inspect the board for signs of damage. If damage is apparent, arrange
to return the board to the factory (see “ Technical Support” on page
8-5).
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3. Check the remaining contents of your package against the packing
list to be sure your order is complete. Report any missing items,
immediately.

4. When you are satisfied with the inspection, proceed with the software
and hardware setup instructions.

Installing the Software Package

Before you work with the DDA-06 software, copy the software package
diskette either to your computer hard drive or to another diskette. To copy
the software to your computer hard drive, make anew directory to contain
the software, such as DDAO6. Store the original diskette as a backup.

After you copy the software package, read the text file FILESTXT to
familiarize yourself with the contents of the package. Note that the DOS
program UTILO6.EXE is available to facilitate the installation,
calibration, and test of your DDA-06. Note also that the Windows
program CTLO6W.EXE, the Control Panel, is available for the operation
of your DDA-06.

If you plan to use the PORTIO.DLL to write applications in Visual Basic
for Windows for operation of your DDA-06, read the text file
PORTIO.TXT for information and for prototypes of 1/O functions.

Configuring the Board

3-2

The base address and the selection of range, data transfer mode, and
output mode are all specified through switch or jumper settings. Although
the factory settings may be suitable for some installations, check each of
these settings against the needs of your application and make any
necessary changes. The locations of these switches and jumpers are
shown in Figure 3-1.

Setup and Installation
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Data
Range Transfer Base A_ddress
Switch Jumper Switch

Figure 3-1. Switch and Jumper Locations

Setting the Base Address

The base address switch is preset at the factory for 300h (see Figure 3-1).
Table 3-1 lists the values for each position of the base address switch.

Table 3-1. Values of Base Address Switch Positions

Value When Switch Is OFF
Switch | Address X :
Position Line Decimal Hexadecimal
1 A9 512 200
2 A8 256 100
3 A7 128 80
4 A6 64 40
5 A5 32 20
6 A4 16 10
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If the default address is already assigned to some other device in your
computer, specify a different address. The address you specify must be
within the range of 200 to 3F0h (512 to 1008 decimal) and on a 16-byte
boundary. When selecting a base address, do not select an address that
conflicts with those already in use. Table 3-2 lists standard address
assignments and their corresponding devices.

Table 3-2. Standard Address Assignments

Address Address

(Hexadecimal) | Device (Hexadecimal) | Device

000 - OFF Internal 1/0 378 - 37F Printer

100 - 1FF Undecoded 380 - 389 Binary comm. 2
200 - 20F Joy stick Port 380 - 38C SDL C comm.
210- 217 Expansion unit 390 - 39F Available

218 - 21F Available 3A0- 3A9 Binary comm.
220 - 24F Reserved 3AA - 3AF Available

250 - 277 Available 3B0 - 3BF Mono disp./printer
278 - 27F Reserved 3C0- 3CF Reserved

280 - 2EF Available 3D0 - 3DF Color/graphics
2F0 - 2F7 Reserved 3E0- 3E7 Reserved

2F8 - 2FF Com2: 3E8 - 3EF Available

300 - 31F Available 3F0 - 3F7 Floppy disk
320 - 32F Fixed disk 3F8 - 3FF Com1:

330- 377 Available — —

Setup and Installation




Setting the Output Range

The output range switch for each DAC is a 3-position DIP switch located
below the DACs, as shown in Figure 3-1 on page 3-3. The settings of each
position for each available range are as shown in Table 3-3.

Table 3-3. Range Switch Settings

Output
Range Position 1 | Position 2 | Position 3
0to5V Left Right L eft
Oto10V Left Left Left
+25V Left Right Right
+5V Left Left Right
+10V Right Left Right
4to 20 mA Left Right Left

Setting the Data Transfer Mode

The data transfer mode jumper for each DAC is a 2-position jumper
located between the output range switches and the DACs, as shown in
Figure 3-1 on page 3-3. When the datatransfer mode jumper is at position
N (normal), the adjacent DAC updates after writing the high byte. When
the datatransfer mode jumper for achannel isat position X (transfer), the
DAC for that channel updates simultaneously with all other DACs
jumpered at position X on aread of any 1/0O address in the range of Base
Address +0h to Base Address +Bh.

Setting the Output Mode

The output mode jumper for each DAC is a 2-position jJumper located
above the DACs, as shown in Figure 3-1 on page 3-3. When the output
mode jumper for achannel is at position V (voltage), the output of that
channel is voltage. When the output mode jumper for a channel is at
position | (current), the output of that channel is 4 to 20 mA.
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Caution: Do not connect a4 to 20 mA current loop to a DAC set for the
voltage mode; the loop supply can cause irreversible damage to the DAC.

Installing the Board
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Caution: Installing or removing a board while power is on can damage
your computer.

Use the following stepsto install a DDA-06 board in an accessory ot of
your computer:

1

2.

3.

4,

5.

Turn off power to the computer and al attached equipment.
Remove the computer chassis cover.

Select an unoccupied accessory slot, and remove the corresponding
blank plate from the 1/O connector panel.

Insert and secure the board in the selected dlot.

Replace the computer cover.

You are now ready to attach accessories or other external connectionsto
the board, as described in Chapter 4.

Setup and Installation
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Cabling and Wiring

This chapter shows how to attach accessories and 1/0 signals to the main
1/0O connector of your DDA-06 board. The main I/O connector of the
DDA-06 is a 37-pin, D-type. Pin assignments for this connector are

shown in Figure 4-1.

LL GND -
DAC 0 Out -
LL GND -
DAC 1 Out -
LL GND -
DAC 2 Out -
LL GND -
DAC 3 Out -

19
18
17
16
15
14
13
12

Dig. Com. - 11

PBO -

PB1 -

PB2 -

PB3 -

Port B PB4 -
PB5 -

PB6 -

PB7 -

DAC 4 Out -

DAC 5 Out -

03
02
01

5

B

-PAO
-PAl
-PA2
-PA3
- PA4
- PA5
- PA6
-PA7_)
-PCO
-PC1
-PC2
-PC3
-PC4
-PC5
- PC6
-PC7)
-LL GND
-LL GND

Port A

Port C

Figure 4-1. Pin Assignments for the Main I/O Connector

Caution: To avoid electrical damage, turn off power to the computer and
any attached accessories before making connections to a DDA-06 board.
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Attaching an STA-U, SSIO-24, or ERB-24

Toattachan STA-U, SSIO-24, or ERB-24 accessory to the DDA-06, usea
C-1800 cable, as shown in Figure 4-2.

DDA-06 board STA-U, SSI0-24,

C-1800 or ERB-24
cable

Figure 4-2. Attaching an STA-U, SSIO-24, or ERB-24

Attaching an STC-37 Accessory

The STC-37 connects to the DDA-06 main |/O connector as shown in
Figure 4-3. The screw terminal numbers of the STC-37 correspond to the
pin numbers of the main 1/O connector.

-

coooo|[lscscosconsss||[sceses]

:

DDA-06 board
STC-37

looooosss0000l[00s0]

—

Figure 4-3. Attaching an STC-37 Accessory
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Typical Output Configurations

Circuits shown in the following three diagrams represent typical output
configurations for the DDA-06.

l\ DAC Out
I/ o

Qutput mode R, =2kQ
Jumper in minimum
V position

O)

%7 LL GND

Figure 4-4. Voltage Output

Caution: Do not connect a4 to 20 mA current loop to aDAC channel set
for the voltage output mode, as the loop supply can causeirreversible
damage to the DAC.

DACOut .. R,

Loop
Output mode Supply
jumper in Sy' (36V
Jumper minimum maximum)
| position

P

O
% LL GND

Figure 4-5. 4 to 20 mA Current Output (Floating Load)
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DAC Out Loop -
—o_

Output mode 5V
jumper in minimum
| position

Supply

O
% LL GND

Figure 4-6. 4 to 20 mA Current Output (Grounded Load)

Cabling and Wiring
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The Control Panel

The Control Panel is a utility program (CTLO6W.EXE) for testing the
functions of your DDA-06 boards in the Windows environment. This
program is a part of the DDA-06 software package.

To use the Control Panel, perform the following steps:

1. Start the Control Panel from the Windows environment by clicking on
Run in the File menu of the Program Manager and making the
following entry in the Command Line dialogue box:

path\CTL 06W
Use the Browse option to determine the path.

2. To configure the base address and DAC output ranges, select File
from the Control Panel menu. When the Control Panel displaysthe
File menu, select Config to display the Configuration setup panel for
your selections.

3. Toset up and perform an anal og output operation, select Analog from
the Control Panel menu. When the Control Panel displaysthe Analog
menu, select Single to display the Single Point Output or Multiple to
display Multiple Point Output setup panel for your entries.

4. To set up and perform adigital 1/O operation, select Digital from the

Control Panel menu to display the DIGITAL setup panel for your
selections and entries.

5-1
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5. To obtain information on the setup and performance of an operation,

6.

use the Help option in the Control Panel menu. To obtain information
on DDA-06 board functions and parameters, refer to Chapter 2.

When you finish using the Control Panel, select Exit from the File
menu to terminate the program.

The Control Panel
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Programming

You can operate the DDA-06 by writing 1/O commands in programming
languages such as BASIC, QuickBasic, C, and Pascal. This chapter
providesthe register-level programming information you need for writing
these I/O commands.

I/O Address Map

The DDA-06 uses 16 consecutive addresses in the 1/0 address space of
the computer. The board’s base address (Base Address +0h) determines
where the registers of the board are located in the I/O space. Table6-1lisa
map of the DDA-06 register 1/0O addresses; refer to this table when you
look at the example programs later in this chapter.

Table 6-1. DDA-06 Register I/O Address Map

I/O Address Function I/O Address Function
Base Address+0h | pAC O low byte (W1) Base Address +8h | DAC4 low byte (W)
Base Address+1h | DAC 0 high byte (W) Base Address +9h | DAC 4 high byte (W)
Base Address+2h | DAC 1 low byte(W) Base Address+Ah | DAC 5 low byte (W)
Base Address+3h | DAC 1 high byte (W) Base Address +Bh | DAC 5 high byte (W)
Base Address +4h | DAC 2 low byte (W) Base Address+Ch | pa port (RIW?)
Base Address +5h | DAC 2 high byte (W) Base Address+Dh | PB port (R/W)
Base Address+6h | DAC 3 low byte (W) Base Address +Eh | PC port (R/W)
Base Address+7h | DAC 3 high byte (W) Base Address +Fh | Control (W)

Notes

Lw = write only
2RIW = read or write

6-1



A read of any address in the range Base Address +0h to Base Address +Bh
performs an update of any DACs jumpered for simultaneous update.

Users of IBM PC AT or equivalent computers should note that all ports
are 8-bit (one byte) and should perform byte read/write operations rather
than word (16-bit) operations.

Data Format

Dataiswritten the DACsintrue, binary, right-justified form, as shown in
Table 6-2.

Table 6-2. DAC Data Format

Address D7 D6 D5 D4 D3 D2 D1 DO
Low byte (Base | B7 B6 B5 B4 B3 B2 Bl BO
Address (LSBY
+Even)
High byte X2 X X X B11 B10 B9 B8
(Base Address (MSB3)
+QOdd)

Notes

LB = least significant bit
x = valueirrelevant
3MSB = most significant bit

6-2

For unipolar ranges (O to full scale), coding istrue binary, as follows:

. 0000 0000 0000 Zero

. 1000 0000 0000 1/2 scale

o 1111111112111 +full scale (minus one bit)

For bipolar ranges (—full Scaleto +full Scale), coding is offset binary, as
follows:

. 0000 0000 0000 —full scale

. 1000 0000 0000 Zero

o 111111111111 +full scale (minus one bit)

Programming



Programming Examples

The examplesin this section arein BASIC but trandate readily into other

programming languages.

Example 1: Write to Any DAC

Let D = datain the range of 0 to 4095 (12 hits).

Let BASE = the base address of the board as a decimal number.

05 BASE = 768
10 XHY% = | NT( D/ 256)

20 XL% = D - XH% * 256
30 OUT (BASE +0), XL%
40

50 OUT (BASE +1), XH%
60

" Sel ect the base address
"Put the 4 MSBs in XH%

"Put the 8 LSBs in XL%
"Wite the 8 LSBs to the | ow
"byte of DAC O

"Wite the MSBs to the high
"byte of DAC O

For anormal update, the DAC is automatically updated after the MSB
write performed on line 50. For a simultaneous update, add the following

when all the DACs are loaded:

X% = | NP( BASE)

"X%is a dummy variabl e

To write to adifferent DAC, change lines 30 and 50 to write to the
appropriate registers. The following example shows the changes required

to write to DAC 4.

30 OUT (BASE +8), XL%
40

50 OUT (BASE +9), XH%
60

"Wite the 8 LSBs to the | ow
"byte of DAC 4

"Wite the MSBs to the high
"byte of DAC 4



Example 2: Read/Write the Digital I/O Ports

First, set portsA, B, and C asinput or output by writing to the Control
register, at Base Address +Fh. Most applications require all eight bitsin
each register to be set asinput or output. Table 6-3 provides asmall set of
the codes that must be written to the Control register for input/output
possibilities.

Table 6-3. Control Code Requirements for Port I/O Settings

PA PB PC Control Code
Input Input Input 9Bh
Input Input Output 92h
Input Output Input 99h
Input Output | Output 90h
Output Input Input 8Bh
Output Input Output 82h
Output | Output Input 89h
Output | Output | Output 80h

For more code information, refer to the Intel 8255 data sheet (Intel
Corporation, Literature Department, 3065 Bowers Avenue, Santa Clara,
Cdifornia 95051).

The following program sets port A as an output while setting ports B and
C asinputs. The program then reads data from ports B and C, performs a
logical OR on the data, and writes the result to port A. Refer to the 1/0O
map (Table 6-1 on page 6-1) for register locations.

Let BASE = the base address of the board as a decimal number.

05 BASE = 768 'Set base address to 768
10 QUT(BASE + &HOF), &HB8B ' PA output, PB and PC i nput
20 B% = | NP(BASE + &HOD) "Read PB, data in B%

30 C% = | NP(BASE + &HOE) "Read PC, data in C%

40 A% = B% or C% "OR PB and PC, data in A%
50 QUT(BASE + &HOC), A% "Wite data to PA

Programming
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Calibration

Your DDA-06 board isinitially calibrated at the factory. You are advised
to check the calibration of a board after setting a new range and
periodically thereafter. For laboratory environments, a 6-month to 1-year
calibration interval is recommended. For extremes of temperature,
vibration, and humidity, a 3-month calibration interval is recommended.
In any case, the long-term zero drift is not likely to exceed +1 mV, and
gain drift is not likely to exceed £0.1%.

If you are unable to adjust a DAC to correct settings or the DAC exhibits
nonlinearity, you must replacethe DAC. The DACsare plug-in DAC-80N
or DAC-80Z units (Keithley MetraByte part number DAC-12).

This chapter provides the information you need to calibrate a DDA-06
board.

Equipment Requirements

The equipment requirements for calibrating a DDA-06 board are as
follows:

. A digital voltmeter accurate to 6 1/2 digits, such asaKeithley
Instruments Model 199

. An STA-U accessory with C-1800 cable, an STC-37 accessory, or a
user-designed interface
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Switch, Jumper, and Potentiometer Locations

Figure 7-1 shows the switch, jumper, and potentiometer locations on a
DDA-06 board. The calibration program, in UTILO6.EXE, directs you to
these components and explains what to do with them during the
calibration process.

‘DACO‘ ‘DACl‘ ‘DACZ‘ ‘DAC3‘ ‘DAC4‘ ‘DACS‘
] \u” \
‘ ‘
E Output Mode
[ Jumper
N

DAC 1 I-Loop Zero DAC 3 I-Loop Zero
DAC 1 Zero Adj. DAC 3 Zero Adj.
DAC 1 FS Adj. DAC 3 FS Adj.
DAC 0 I-Loop Zero DAC 2 I-Loop Zero DAC 4 I-Loop Zero DAC 5 I-Loop Zero
DAC 0 Zero Adj. DAC 2 Zero Adj. DAC 4 Zero Adj. DAC 5 Zero Adj.
‘ DAC 0 FS Adj. ‘ DAC 2 FS Adj. \ DAC 4 FS Adj. ‘ DAC 5 FS Adj.

[ =

[ o Data
Range Transfer Base Address
Switch Jumper Switch

Figure 7-1. Switch, Jumper, and Potentiometer Locations

Calibration
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Troubleshooting

If your DDA-06 board is not operating properly, use theinformation in
this chapter to isolate the problem. If the problem appears serious enough
to warrant technical support, refer to “ Technical Support” on page 8-5 for
information on how to contact an applications engineer.

Problem Isolation

If you encounter a problem with a DDA-06 board, use the instructionsin
this section to isolate the cause of the problem before calling Keithley
MetraByte Hardware Applications Engineering.

Identifying Symptoms and Possible Causes
Use the troubleshooting information in Table 8-1 to try to isolate the

problem. Table 8-1 lists general symptoms and possible solutions for
problems with DDA-06 boards.
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Table 8-1. Troubleshooting Information

Symptom

Possible Cause

Possible Solution

Board does not

Base addressis incorrect or not

Check the base-address-switch setting

respond consistent with what the program | on the board against the setting shownin
is addressing. the configuration utility. If the base
addressis set correctly, make sure no
other computer device is using any of
the 1/0O locations beginning at the
specified base address. If necessary,
reconfigure the base address. Refer to
page 3-3 for instructions on setting the
base address.
The board isincorrectly aligned | Check the board for proper seating.
in the accessory dot.
The board is damaged. Contact the Keithley MetraByte
Hardware Applications Engineering
Department; see page 8-5.
I ntermittent The most common cause of this | Reduce /O bus speed to a maximum of
operation problem isthat the 1/0O bus speed | 8 MHZz (to change the I/O bus speed, run

isin excess of 8 MHz.

BIOS setup). See your computer
documentation for instructions on
running BIOS setup.

Vibrations or |oose connections
exist.

Cushion source of vibration and tighten
connections.

The board is overheating.

Check environmental and ambient
temperature. See the documentation for
your computer.

Electrical noise exists.

Provide better shielding or reroute
unshielded wiring.

Low or no output
voltage

Trying to drive aload of lessthan
5mA

Reduce load or buffer the DAC output

8-2
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Table 8-1. Troubleshooting Information (cont.)

Symptom Possible Cause Possible Solution
Data appearstobe | The most common cause of this | Reduce 1/O bus speed to a maximum of
invalid problem isthat the 1/0 bus speed | 8 MHz (to change the I/O bus speed, run

isin excess of 8 MHz.

BIOS setup). See the documentation for
your computer for instructions on
running B1OS setup.

An open connection exists.

Check wiring to screw terminal.

Another system resourceis using

Reconfigure the base address of the

the specified base address. DDA-06 board; refer to page 3-3 for
more information. Check the I/O
assignments of other system resources
and reconfigure, if necessary.
Computer doesnot | Board not seated properly. Check theinstallation of the board.

boot.

The base address setting of the
DDA-06 board conflicts with
that of another system resource.

Check the base address settings of your
system resources; each address must be
unique.

The power supply of the host
computer istoo small to handle
al the system resources.

Check the needs of all system resources
and obtain alarger power supply.

System lockup

A timing error occurred.

PressfCtrl] + [Break].

If your board is not operating properly after using the information in
Table 8-1, continue with the next two sections to further isolate the

problem.
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Testing the Board and Host Computer

To isolate the problem to the DDA-06 board or to the host computer, use
the following steps:

1. Turnthe power to the host computer OFF, and remove power
connections to the computer.

Caution: Removing aboard with the power ON can cause damage to
your board and/or computer.

2. While keeping connections to any accessory board intact, unplug the
accessory connector or cable from the DDA-06 board.

3. Removethe DDA-06 board from the computer and visually check for
damage. If aboard is obviously damaged, refer to “Technical
Support” on page 8-5 for information on returning the board.

4. With the DDA-06 board out of the computer, check the computer for
proper operation. Power up the computer and perform any necessary
diagnostics.

At this point, if you have another DDA-06 board that you know is
functional, you can test the slot and I/O connections using the instructions
in the next section. If you do not have another board, refer to the
instructions on page 8-5 before calling Keithley Technical Support.

Testing the Accessory Slot and I/O Connections

8-4

When you are sure that the computer is operating properly, test the
computer accessory slot and 1/O connections using another DDA-06
board that you know isfunctional. To test the computer accessory slot and
the 1/0O connections, follow these steps:

1. Remove computer power again, and install a DDA-06 board that you
know is functional. Do not make any 1/0 connections.

2. Turn computer power ON and check operation with the functional
board in place. Thistest checks the computer accessory slot. If you

Troubleshooting



were using more than one DDA-06 board when the problem
occurred, use the functional board to test the other slot, as well.

3. If the accessory slots are functional, use the functional board to check
the 1/O connections. Reconnect and check the operation of the I/0O
connections, one at atime.

4. If operation failsfor an I/O connection, check the individual inputs
one at atime for shorts and opens.

5. If operation remains normal to this point, the problem isin the
DDA-06 board(s) originally in the computer. If you were using more
than one board, try each board one at atime in the computer to
determine which is faulty.

6. If you cannot isolate the problem, refer to the next section for
instructions on obtaining assistance.

Technical Support

Before returning any equipment for repair, call the Keithley MetraByte
Hardware Applications Engineering Department at:

(508) 880-3000

Monday - Friday, 8:00A.M. - 6:00 PMm., Eastern Time
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An applications engineer will help you diagnose and resolve your
problem over the telephone. Please make sure that you have the following
information available before you call:

DDA-06 Board
Configuration

Computer

Operating System

Software package

Compiler
(if applicable)

Accessories

Model

Seria #

Revision code

Base address setting
Number of channels

Manufacturer

CPU type

Clock speed (MH2z)
KB of RAM

Video system
BIOS type

DOS version
Windows version
Windows mode

Name

Serial #
Version
Invoice/Order #

Language
Manufacturer
Version

Type
Type
Type
Type
Type
Type
Type
Type

Troubleshooting



If atelephone resolution is not possible, the applications engineer will
issue you a Return Material Authorization (RMA) number and ask you to
return the equipment. Include the RMA number with any documentation
regarding the equipment.

When returning equipment for repair, include the following information:
. Your name, address, and telephone number.

. Theinvoice or order number and date of equipment purchase.

« A description of the problem or its symptoms.

. The RMA number on the outside of the package.

Repackage the equipment, using the original anti-static wrapping, if
possible, and handling it with ground protection. Ship the equipment to:

ATTN: RMA #
Repair Department
Keithley M etraByte
440 Myles Standish Boulevard
Taunton, M assachusetts 02780

Telephone (508) 880-3000
Telex 503989
FAX 508/880-0179

Notes: If you are submitting your equipment for repair under warranty,
you must include the invoice number and date of purchase.

To enable Keithley Metrabyte to respond as quickly as possible, you must
include the RMA number on the outside of the package.
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Specifications

This appendix provides specifications for the DDA-06 board.

Table A-1. Digital I/O Specifications

compatible input
characteristics

Feature Specification

Type 8255 PPI.

Number 24 lines ( three 8-hit ports)

Control Each port software-programmabl e asinput
or output; supports all 8255 operating
modes

TTL/DTL/CMOS Logic low level: —=0.5V minimum to

+0.8 V maximum

Logic high level: +2.0V minimum to
+5.0 V maximum

Input current: +10 pA (logic high or low)

TTL/DTL/CMOS
compatible output
characterstics

Output low sink current: 1.7 mA at Vg =
045V

Output high: =200 pA at Vg, = 2.4V

Source current (Darlington drive current):
-1 mA minimum; =4 mA maximum at
1.5V (available on any eight pins
simultaneously from PB and PC ports)
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Table A-2. DAC Specifications

Feature Specification

Channels 6

Resolution 12 bits (1 part in 4095 decimal)

DAC type DAC-80N (6 used)

Latches Double buffered with optional
simultaneous update

Linearity +1/2 bit

Monatonicity +1/2 bit

Temperature drift of zero

1 ppm typical; 3 ppm maximum of
full-scale range

Temperaturedrift of gain
(full scale)

15 ppm typical; 30 ppm maximum

Output ranges

Oto5V

Oto10V

125V

5V

10V

4 to 20 mA (current sink to ground)

Voltage output
characteristics

Load current: £5 mA maximum
Short-circuit current: 40 mA maximum
Output resistance: < 0.1 Q

Settling time: 4 ps maximum to 0.01% for
full-scale step

4 to 20 mA current loop
characteristics

Type: 4to 20 mA constant current sink to
ground

Output resistance: >100 MQ
Minimum loop excitation voltage: +6 V

Maximum loop excitation voltage: +36 V

Specifications




Table A-3. Environmental Specifications

Feature Specification
Operating temperature | 0to 50° C

range

Storage temperature -20t0+70° C

range

Humidity 0 to 90% noncondensing
Weight 10 oz. (290 gm)

Table A-4. Power Specifications

Feature Specification

+5V supply 450 mA typical; 550 mA maximum
+12V supply 60 mA typical; 100 mA maximum
12V supply 140 mA typical; 180 mA maximum
Power dissipation 4.7 W typical (16 BTU/hr)
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Connector Pin Assignments

The connection between an external 1/0 device and a DDA-06 board is
made at the main I/O connector, which is a standard 37-pin, D-type male
connector. The mating connector is a 37-pin, D-type female connector
(part# SFC-37). Figure B-1 illustrates pin assignments of the main 1/0O

connector.

LL GND - 19
DAC 0 Out - 18
LL GND - 17
DAC 1 Out - 16
LL GND - 15
DAC 2 Out - 14
LL GND - 13
DAC 3 Out - 12
Dig. Com. - 11
PBO - 10
PB1-09

PB2 - 08

PB3 - 07

Port B PB4 - 06
PB5 - 05

PB6 - 04

PB7 - 03

DAC 4 Out - 02
DAC 5 Out - 01

5

B

37-PAO
36 - PAL
35- PA2
34-PA3
33-PA4
32 - PA5
31-PA6
30-PA7_)
29-PCO
28 - PC1
27 - PC2
26 - PC3
25 - PC4
24 - PC5
23-PC6
22-PC7_)

Port A

Port C

21-LL GND
20-LL GND

Figure B-1. Main I/O Connector Pin Assignments
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