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Chapter 1: GENERAL INFORMATION
Introduction

The UD128A8D Data Acquisition System provides hardware and software
to monitor Analog Voltages or 4-20mA current loop signals, to read on/off
conditions, to set on/off outputs, and to output analog voltages for voltage
controlled devices such as motor control circuits or variable power supplies.
Minimal external circuitry is required for common 1/O functions

Features

e Powerful Data Acquisition System in lightweight, compact and portable
package

e USB connection provides Plug-N-Play support for multiple unit
operation under Windows.

e USB 1.1 Full Speed Interface provides fast data transfer
e Power Supplied by USB power bus
e Multi-Function module supports A/D, D/A and Digital-1/O

e Eight 12-bit A/D Input Channels software selectable in pairs as single
ended or differential A/D Input Channels

e High A/D input impedance minimizes source loading
e  Four 10-bit D/A Output Channels

o 8 Digital I/O lines, software selectable as 8 Inputs, 8 Outputs or 4 of
each.

e Built-in Digital Reference Voltage for +5V pull-ups

¢ Includes BB-DAC Application Software for controlling, displaying,
measuring and saving real world signals in minutes.

e Visual, Graphical or Text Display in User defined units
e Logto File

¢ Includes UD Programmer’s Library For Visual Basic programming
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+4.5t0 +5.5V DB25 Female

Direction Control 54 Ohm Connector
1) DIG +Vref
————————— 3)DIGIOO
Digital [————————— 4)DIGIO 1
/o |———————— 5DIGIO2
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Fig. 1.1 - UD128A8D Block Diagram
DB25 Female - Front View 1
0000000000000
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Section Section
Fig. 1.2 — DB25F I/0 Connector Pin Orientation
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Description
UD128A8D Data Acquisition System Contents

The Hardware module provides 8 A/D analog inputs, selectable in pairs as
single ended or differential inputs, 4 D/A analog outputs and 8 Digital
inputs/outputs in two banks which can be software configured for either
input or output. The module uses USB connections for power and fast
communication with the host computer.

See Fig. 1.1 for the Module Block Diagram.

The Driver software provides Plug and Play compatibility with USB enabled
versions (98/SE/ME/2000/XP) of Windows. The driver supports addressing
multiple UD128A8D modules up to the limits of system resources.

The BB-DAC Application Software displays data in a graphical format.
Values can be scaled and custom labeled and logged to a file for analysis in
another application such as a spreadsheet

The UD Data Acquisition Library for Visual Basic provides functions to use
in developing your own custom program with Visual Basic 6. Includes
simple example code for using each function.

See the Quickstart section on the next page to get started.
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Quickstart

1.

Run Setup to Install the drivers and application software.

2. Make the Input/Output connections.

See Chapter 2, Operational Check of Module.

3. Connect the module to the USB cable.

4. Start BB-DAC Application and load the Example file

5. Check the Analog Inputs and Outputs.

6. Check the Digital Inputs and/or Outputs.

7. Familiarize yourself with controls and options.

See Chapter 4 for BB-DAC Design Controls and options.

8. Disconnect the USB connector from the module or computer.

9. Make the connections for what you want to read or control.

10. Make Safety Checks for hazardous voltages.

11. Connect USB cable to the module.

12. ﬁtar‘t BB-DAC Application and load your custom design or the Example

ile.

13. If writing a custom application, use the recommended Operational
Check connections to check/verify your program operation and perform
calibration. Refer to Chapter 5.

14. Monitor/Control your devices and collect data.
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Specifications
Digital Inputs/Outputs
Inputs/Outputs: 8 channels
- Group selectable as 8 Inputs, 8 Outputs or 4 of each.
Note:  (a) Power-up clears and sets all digital channels to input.
(b) The last value output is held (latched) until changed.
(c) The input value read is most recent when read.
Input Ratings
- Vin High: 2.0V minimum
- Vin Low: 0.8V maximum
- Input leakage current: +/- 1.0uA max.
Output Ratings
Recommended Load Impedance: 209 ohms or greater
Minimum Load Impedance: 209 ohms
Maximum Sink/Source Current: 24mA per output
Vout High: 5V nominal, 3.76 V minimum at lout = 24mA
Vout Low: OV nominal, 0.44 V maximum at lout = 24mA
Digital Reference Output Voltage
Line Name: DIG +Vref
+5VDC output for digital pull-up, +4.5V minimum

Output Impedance: 54 ohms

Analog Inputs
Inputs: 8 channels
- Pair selectable as Single Ended or Differential inputs
- Differential input pair channels: 0-1, 2-3, 4-5, 6-7
- Max Voltage on Differential input(-) pin: 1.25V
Resolution: 12-bit A/D input: 4096 Steps (values 0 to 4095)

Input Impedance: >10 Tera ohms (x10 to 12" power)
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(Specifications - Analog Inputs Continued)

Input Range: 0 to 5 volts (default internal ref. w/o external scaling)
Linear Range using built-in 5 volt reference: +0.1 to +5.0 V

A/D Reference: Internal or External

Internal Reference: +5V + 0.5%

External Reference: Shunt type, minimum value 1.0V

Sampling Types: Hardware Timed or Software Polled

Hardware Timed sampling started/stopped by software command

Minimum Time between samples (Hardware Timed Mode): 62.5us per
channel (16K samples per second for 1 channel, 2k/sec for all 8 channels)

Maximum Sampling Time error: + 0.5us
Overvoltage Protection: -10 to +15 V indefinitely
Maximum current draw at maximum overvoltage: 11mA

Max DC offset: + 3 LSB and +0.75mV (Total for 5V internal reference is
4.41mV)

Max Gain error: + 4 LSb and +Vref error (Total for 5V internal reference is
+0.1% + 0.5% = 0.6%)

Integral Linearity error (offset from best linear fit. Can’t be calibrated out.):
+ 2 LSB (+ 2.44 mV with internal 5V reference)

Total possible calibrated FSE: +0.05%

Total possible uncalibrated error using 5V internal reference: (Reading *
.006) + .00441 + .00244 (This is 0.03685V at 5V full scale.)

Total possible uncalibrated FSE: + 0.737%

Note:

Analog input values are the most recently read value and may include the
desired signal plus any noise and DC offset component.

The accuracy of any measurement equipment depends on the signal
integrity entering it. To realize the full potential of the UD128A8D, pay
careful attention to signal grounding, use input line shielding and twisted
pair wires to the inputs. Analog filtering for out-of-band signals and/or digital
filtering using oversampling may be required to meet end requirements.
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12-bit A/D with +5V Reference
Ideal Input Voltages %nd Output Readings
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Fig. 1.3. 12-Bit A/D Digital Steps to Input Voltages

Analog Outputs
Outputs: 4 Channels
- Single Ended, Voltage output

Notes: (a) Power-up clears and sets output to high impedance state.
(b) The last value output is held (latched) until changed.
(c) There is no hardware readback function for last setting

Resolution: 10-bit A/D Output: 1024 Steps (values 0 to 1023)

Linear Range: 0 to 4.995 (5V — 1 LSB)

Maximum load Capacitance: 100pF

Output Impedance: = 5 ohms maximum

Recommended Load Impedance: 10K ohms, resistive
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(Specifications — Analog Outputs Continued)

10-bit D/A with +5V Reference
Ideal Output Volta%e vs. Output Code
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Fig. 1.4. 10-Bit D/A Voltages to Steps

Maximum Load current: 2.5mA per channel (2k Q resistive load minimum for
5V output)

Integral Non-linearity error: + 4.88 mV

Zero Scale Error (Offset error at 0 scale): £ 12 mV
Max Gain Error: +2.1%

Total Maximum Full Scale Error: + 122 mV
Power Source

Power Supplied by USB power connections

Current Draw: Full power device. May draw as much as 500mA after
configured.

Operation through a USB hub requires that the hub provide power for itself
and downstream devices
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General Specifications
Interface
USB 1.1 Full Speed (compatible with 2.0 controllers and hubs)

Connectors

USB Device: USB Type B, female

I/0: Single 25 pin female D-sub (DB25F) connector
Dimensions

3.8x2.4x1.1in (9.7 x 6.1 x 2.8 cm) (without connections)
Environmental

Operating Temperature Range: 0° to 50° C

Operating Humidity: 0 to 95%, Non-condensing
Operating Systems Supported

Windows 98, SE/ME, 2000 and XP

Supplied Accessories

Software:
CD-ROM Disc for Windows 98/2000/XP
(includes: Drivers, BB-DAC software and VB Control Library)

Manual:
Instruction Manual (paper copy of this booklet)

Optional Accessories

USB Type A Male to Type B Male cable (USBAMBM-2M)
25 Pin Terminal Block Adaptor (DTB25)

DB25 Male connector (DB25P)

Channel Relay Module (SDDRB4)

Add-in 2 Port USB Host Adapter (USBHA) for PCI

oo~
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Notes on Operating Characteristics

General

e Each UD128A8D has a unique serial number. When it is installed,
it will register itself and be given a name DAQx where “X” is a
sequential number starting at 1 and increasing for each new unit
installed on that computer. Software can be written to address the
first one plugged in or by the “DAQx” name. The method is similar
to addressing COM ports, where the first one installed gets called
COM1, the next one COM2, etc. The uninstall should take out all
instances, so the next one plugged in after an uninstall, and new
install, will be named DAQ1.

e The UD128A8D enumerates as a full powered device, which
means it will request as much as 500mA from the USB bus. For full
operation it must be connected into the host or a externally
powered hub which has a power supply.

e If you want to trigger on a digital input or analog input value your
software must read and act on the value. There are no hardware
triggers built in.

Analog Inputs

e A zero voltage input (Input grounded) produces a reading of 5 or 6
LSbits (6 or 7mV). The input buffer does not allow the input to go
any lower than this.

e All unused inputs should be grounded.

e Maximum sampling rates will be best when this is the only device
on the USB. It may be necessary to add a USB controller rather
than a hub to maintain throughput.

e A capacitor of 0.1 to 1uF works well as a low pass filter for slow
signals that may be noisy or some distance from the UD128A8D.

e There is no isolation in the device. Ground noise and grounding
differences should be kept to a minimum.

e Timed sampling takes place in sequential order as close together
as possible. The time between samples for each channel should
remain constant. The analog channels go through a multiplexer
which selects each channel.

e The Analog Input reference is set to 5V, but can be overdriven by
an external reference. (See Fig. 2.19)

The analog inputs are capable of being configured as differential pairs,
but have some rules.
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The pairs are locked with the even numbered inputs being the
positive input and the odd humbered inputs being the negative
(ADO & AD1, AD2 & AD3, etc.)

The UD128A8D does not produce a negative output if the plus
input goes below the minus. The plus input always has to be
higher.

There is no common mode voltage tolerance. Both inputs must be
in the 0-5V range and should still have a ground connection.

The full output range is still set by the reference. If you want to
measure a differential signal that has less span than 0-5V, you
must change the reference.

The minus input cannot go above 1.25V.
The differential input is mainly for getting rid of ground noise.

Digital and Analog grounds are tied together at one point on the
PCB and should not be used interchangeably to avoid noise
problems.

When using the analog inputs to measure a 0-20mA signal with a
resistor to ground, it has to be the last element in the loop,
returning current to the supply. If more than one measuring device
is used, the UD128A8D must be last or the loop must be isolated
from ground. (See Fig. 2.16)

To obtain the best accuracy of the UD128A8D using the built-in 5V
reference, you must use a 249 Ohm resistor as the sense resistor

for 0-20 or 4-20mA measurement. (See Fig. 2.16) The voltage for
20mA current is 4.98 Volts or 4080 counts. The voltage supply for

the current loop must be more than 5V plus all other voltage drops
in the loop.

The digital count for 4-20mA is 204 counts per mA. All the
816 counts under 4mA (0.996 volts) are below scale, so
useable range is from 816 to 4080, 3264 counts over the
16mA range. This is the best possible from 4096 steps
without using additional external circuitry.

Analog Outputs

Analog output commands get second priority to Analog inputs
during timed sampling. If there is not enough time to set an analog
output, an error will be reported from the hardware. If there is time
to set an analog output, it will be set between reads of the A/D. All
commands have the same priority when timed sampling is not
taking place. Digital I/O can be done during Analog Sampling, but
may be slower depending on the sampling rate

The Analog Output reference is fixed at 5V. Factory hardware
modifications are required to set a lower reference.
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Digital /0

e The digital reference is intended primarily for pull-ups on the digital
lines. Current output is limited by a series resistor, so little external
circuitry can be powered. Because it is connects to all the digital
circuitry, it's a bad idea to use it for any analog input signal
conditioning.

o Digital channels have to be polled. Polling speed depends on the
PC speed, OS, and what other apps are running. Our tests here
indicate a 4-8 millisecond polling interval. If you need to catch a
shorter period signal, you must add external latch circuitry.

Calibration

e Input or outputs should not be calibrated exactly at the rails (0V, 5V)
one diode drop below the rails is easy to achieve and provides a fairly
stable voltage.

e Input and output calibration values can most easily be determined by
connecting one of the D/A outputs into one of the A/D inputs to
compare input & output readings with your standard.

e Wait for calibration voltage to stabilize.

e Make sure calibration is at operating temperature.

e Make sure to ground any unused inputs.

e Make sure to read calibration voltage with UD128A8D connected.

e The more accurate the calibration test equipment the better.
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Chapter 2: CONNECTIONS AND EXAMPLES

Cautions

Avoid damage to your Data Acquisition Module inputs/outputs and computer
and other equipment. This is very important in dry climates and during the
Winter months!

CAUTION: ELECTROSTATIC SENSITIVE DEVICE

Use ESD precautions for safe handling.

Before removing the module from the anti-static protective packaging

Discharge any static electricity buildup on your body by touching a large
grounded metal surface or the metal chassis on equipment connected
to earth ground by a 3-wire power cord.

Avoid touching the connectors or I/O port connection wires until any
static on your body has been discharged.

Unplug the USB Cable before making connections to the 1/O plug from
your controlled or monitored devices.

Safety Checks

After making connections to your I/O connector plug, make sure no
hazardous voltages exist between the I/O Connection lines from your
devices to the ground pins (A-GND and D-GND) by checking for AC
and DC voltages with a Voltmeter or DVM. Then connect your I/O plug
to the I/0 Connector on the module.

Check for AC and DC voltages between the A-GND or D-GND and the
computer ground/chassis before connecting the USB cable to the
module and computer.

Protect Your Module

The module can withstand minor overvoltage, it is protected up to +15V
or —10V. Connections which exceed the ratings or which cause
excessive input or output current may damage the module.

1. Don’t short or connect the digital or analog outputs to ground or to
a voltage source without current limiting resistance.

2. If your load has less resistance than the specified ratings,
excessive current will damage the driver circuits. Use current
limiting resistors in series with the output lines.
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Operational Check - Connections

A Digital voltmeter or DC coupled oscilloscope is recommended for
checking signal levels and noise.

Use a Terminal Blocks to DB25 connector for preliminary connections or
make your connections using the terminals on your prototype interface
board (prototyping board not included).

Steps - Refer to the I/O Pinouts (facing page)

1. Connect D/A output channels 0-3 to 4 of the A/D input channels
(Connections can verify D/A outputs and A/D inputs)

2. Connect a variable voltage source to the remaining A/D channels.
(as below) or connect to ground or +5V.

External Circuit | UD128A8D
100 KQ | Analog

POT . |_lInput |>
I

| Analog
GND

7 X

Fig. 2.1 - Analog Input using potentiometer for sensing position

+
5VDC =

3. Connect each digital output to a 2.2K to 3.2K resistor and LED.
External Circuit | UD128A8D
Digital

|:Outgut <

LEDVY = |

2.2K : DIG
|: GNDi

Fig. 2.2 - Digital Output Active High LED On

3. After starting the BB-Dac Application and defining outputs, test the
digital inputs:

Connect each digital input to a 2.2K ohm resistor and then to ground or D-
REF+5 (see Figure 2.3 or 2.4).

When done, disconnect test connections and connect your devices.

Common Connections — Example Figures are shown later in this chapter as
a guide for commonly used inputs and outputs.
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I/0 Connector Pinouts

Description Direction Name DB25F
Pin #

+5V Pull-up Digital Vref Output DIG +Vref 1
Reserved 2
Digital I/O Ch0 — Group1 In/Out DIG_IO_0 3
Digital /0 Ch1 — Group1 In/Out DIG_IO_1 4
Digital /0 Ch2 — Group1 In/Out DIG_IO_2 5
Digital I/O Ch3 — Group1 In/Out DIG_IO_3 6
Digital Ground DIG -GND 7
AD Input ChO Input AD 0 8
AD Input Ch1 Input AD_1 9
AD Input Ch2 Input AD_2 10
AD Input Ch3 Input AD_3 11
DA Output Ch0 Output DA_O 12
DA Output Ch1 Output DA _1 13
Digital /0 Ch4 — Group2 In/Out DIG_IO_4 14
Digital I/O Ch5 — Group2 In/Out DIG_IO_5 15
Digital I/O Ch6 — Group?2 In/Out DIG_IO_6 16
Digital /O Ch7 — Group2 In/Out DIG_IO_7 17
External AD +Vref Output ExtAD+Vref 18
Analog Ground A-GND 19
AD Input Ch4 Input AD_4 20
AD Input Ch5 Input AD_5 21
AD Input Ch6é Input AD_6 22
AD Input Ch7 Input AD_7 23
DA Out Ch2 Qutput DA_2 24
DA Out Ch3 Output DA_3 25

Note: Digital I/O Group #1 or #2 is selectable for inputs or outputs.

Setting For Optional SDDRB4 4-Relay Buffer Board

UD128A8D DB25 | JP1:Position Relay

Signal Name Pin# 12-15 Channel#
DIG_IO_4 14 15 D
DIG_IO_5 15 14 C
DIG_IO_6 16 13 B
DIG_IO_7 17 12 A

Note: Only one SDDRB4 can be set to match outputs
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Common Connections — Example Figures

Digital Input Examples
External Circuit | UD128A8D  External Circuit | UD128A8D
DIG DIG
22K | Vref Switeh |, Vref
I . I
LEDV= | Digital LEDY = Digital
Input Input
: > I e
2.2K
swin | 88 %

| =
Fig. 2.3 Fig. 2.4
Active Low with switch closure Active High with switch closure

LEDs may be omitted by increasing 2.2K to 4.7K ohm

Note:
External Circuit | UD128A8D  External Circuit | UD128A8D
Relay |
DIG
2.9K  Vref Contact | \I:/)I'er
H
| i
Digital LEDY # | Digital
Input Input
|FP—I = | >-Input ™~
RS BN
Ii | GNDi

Fig. 2.5 Fig. 2.6
Active Low with Relay contact closure Active High with Relay closure
External Circuit | UD128A8D
DIG | piG

|, Vref

Vref
I
VDC <47k D|g|tal

I
4.7K D|g|tal .
Input > Input >

External Circuit | UD128A8D

vDC I
| pig DIG
. I GNDi | GNDi
Fig. 2.7 Fig. 2.8
Isolated AC/DC input Active Low

Active Low pull-down
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Digital Output Examples
External Circuit | UD128A8D  External Circuit | UD128A8D

I \E;IG} : Digital
re :Outgut <
>—
20K : LEDY = :
LEDY = |8igtitalt 2.2K | biG
- utpu GND
] Lo e
Fig. 2.9 Fig. 2.10

Active Low LED On Active Hi LED On

External Circuit | UD128A8D External Circuit | UD128A8D

| piG
+SVDCMax. | b ral |, Vref
|xQutput o 2008 |
| Isolator 7 Min. .
| DIG | 8|g:{|talt
GND utpu
2 |? - I’ ﬂ
- I - ]
Fig. 2.11 Fig. 2.12

Output to External Circuit/Buffer ~ Output to Optical Isolator

Analog Input Examples

External Circuit | UD128A8D
| Analog

External Circuit | UD128A8D 1 MQ | Input D
| Analog o
1 M | s Input Vin 1M |
vin i Y

| Analo ;5VDC| Analog
0to +10V 1 M& g |, GND
b e
- - I
Fig. 2.13 Fig. 2.14

Scaled 10 Volt Input Divided by 2  Scaled 10 Volt Input Offset for +/-
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External Circuit | UD128A8D

| =
Fig. 2.15 Scaled 20 Volt Input Offset for +/-

1 ma Analog
o o Input {>
Vin 1MQS 21 Mn|
-10 to +10V I
TMe "=5vDC| Analog
-1 GND
P

\\}—4

External Circuit | UD128A8D

| Analog
+ Vsensor -
Input >
Loop :
Supply +L
Voltage T 42(())rmA 2498 | Analog
(>5V+Vsensor)[ 0-20mA | .GND
hd i

| =
Fig. 2.16 Analog 4-20mA or 0-20mA Input

External Circuit | UD128A8D

l Even #
Analog
| Input(+)
Vin |
0to +5V Odd #
| Analog

| Input(-) [

Analog
100 KQ GND
h

I
Fig. 2.17 Analog Differential Pair Inputs

External Circuit | UD128A8D

Voltage |
Controlled | Analog
Power Supply | Output
Input j
To Test—i; | Analog
Circuit — Output [ GND

| _-
Fig. 2.18 Analog Output to Voltage Controlled PS
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Scaling A/D Input Using Vref Adjustment
External Circuit | UD128A8D

| Vref
(5V +/-0.5%)
I
A/D 47K
| _ REF
Shunt (LM4040/1) |
Type Voltage | To A/D Vref
Reference | Analog
(1.2V to 4.1V) GND
| =

Fig. 2.19 — Using Zener or other Reference Diodes to Set F/S

Checking Input Calibration

External Circuit | UD128A8D
| Analog

| Input D
I

Analog

|Output 0
+ I Q

Volt Meter | Analog
GND
- >ﬁ,

Fig. 2.20 — Checking Input Calibration Using the DA Output

Your Notes:
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Chapter 3. WINDOWS INSTALLATION 98/ME/2000/XP

Do not start any software that wants to access the UD128A8D until after all
installation is completed. If any such program is started, be sure to exit it
before beginning.

& C:\UD128 M =] E3

File Edit “iew Go Favortez Help |

« = = @ [ g

»

Bach Eorwand p Map Drve Dizconnect
Address | C:AUD128 j
Jo e
[l
Drrivers Autorun.inf  InstMsid exe  InstMain exe

£

zetup.exe

|7 object(s) | B My Computer o

In the example above, the installation software was copied to a directory on
the hard drive before installation. On the CD-ROM disc, the files should be
in the root of Drive D: or whatever letter your CD drive is assigned.

Before connecting the UD128A8D module, insert the CD-ROM disc in the
drive, locate Setup.exe and double-click it to start installation.

Click Next until software installation is completed, then click Finish.

Next, connect the USB cable to the module.

Mew Hardware Found

B%E Electronics Unconfigured Device

YWindows iz inztaling the software for your new hardware,

A new device is detected.
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System Properties |

General Device Manager | Hardware P'n:nfilesl F'erfl:urman-:el

&+ Wiew devices by twpe " Wiew devices by connection

Computer

=1 ; B&B Data Acquisition Devices
-5 COROM

F-=0 Disk drives

- DISPLAY

- 524 Floppy disk controllers
-5 Hard dizk controllers
]@ k.evboard

- b oriitors

H- 5y Mouze

- B Metwork adapters
]é Parts (COM & LPT)

H- Sound. video and game controllers

i3 System devices
&= Universal Serial Buzs controllers

R R R O O O O R O O O s O |

Propertiez | Refrezsh | Remove | Frint... |

| 2k I Cancel |

It should show up in the Device Manager as B&B Data Acquisition Devices,
with DAQ1 as a child device.

The Data Acquisition Software is installed and accessed through Start,
Programs, B&B Electronics, BB-Dac Application.

A BB-Dac directory is made on drive C:\My Documents\BB-Dac to access
the BB-Dac Application Design example, and to save your new BB-Dac
Designs. See the file, Sample1.daq

Example Programs written in Visual Basic are installed and accessed
through Start, Programs, B&B Electronics, US128A8D, Example software.

The Visual Basic Programmer’s Library is installed for use with your VB
program. Refer to Chapter 5.
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Removing Software

1. Open Control Panel, Select Add/Remove Programs.

Add/Bemove Programs Properties EiEA |

Inztall/Uninstal | indows Setup I Startup Dizk I

@ Toinztall a news program from a floppy disk or CD-RORM
=y

drivee, click [nstall
Inztall...

YWindowsz, To remove a program or bo modify itz installed
components, select it fram the list and click
Add/Remove.

@ The following zoftware can be automatically removed by

] L. ]
MDA Windows 3598 Digplay Drivers

Add/Bemove... |

(] | Cancel | i |

2. Find B&B USB Data Acquisition in the Software Window. Select it.
3. Click the Add/Remove button.

4. Complete removal as needed.
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Chapter 4 - USING BB-DAC APPLICATION SOFTWARE

The BB-DAC Application software is installed along with the UD128A8D
drivers and VB Programmer’s Library.

The BB-DAC Application consists of Control objects for indicating or setting
On/Off (digital) conditions, and Control objects for indicating or setting
analog values, such as voltage, current or relative levels.

Controls can be chosen for Control or Display by selecting one, then setting
the attributes for display or output, and the 1/0O connection point.

BB-DAC has two modes, the Operate Mode or Design Mode. In the Operate
Mode, previously defined designs can be loaded or the design currently
loaded can be used. In the Design Mode, new application designs can be
defined. Designs can be password protected from modification or change.

Start the BB-DAC Application

To access BB-DAC, use Start, Programs, B&B Electronics, BB-Dac
Application.

B EBDAC [_ O] x|

File Edit Device Help

continued next page
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File Menu

Use the File, Open menu to load your previously saved application or the
Example application (located at C:\\My Documents\BB-Dac).

After loading an Application Design file, BB-DAC is set to the Operate Mode
without input sampling enabled. Start in next step.

The Device Menu is used to Start Sampling or select Data Logging.

EW EBDAC [Design Mode]

|_|_:E Edit Device Help
Chrl+M
Chrl+0
Save Chil+5
Save az...

E xit
In the Operate Mode, only the File menu Open function is enabled. In the

Design Mode, “New”, “Open”, “Save” and “Save as” are enabled.
Edit Menu
BN EBDAC [Design Mode]

File | Edit Dewice Help
v Dezign Mode

Change Pazsword...

m Add Contral... Crrl+H e

Fage r Copy Contral — Crl+C
Cut Control — Crl+x
Edit Confral...
Fazte Contral - Chrl+

The Edit menu enables the Design or Operate Mode. When checked, the
Design Mode is active, unchecked is Operate Mode.

If the Design Mode is selected and a Design is Password protected, you will
be asked to enter the Password before the Design Mode becomes
available.

After selecting Design Mode, you can Specify or Change the Password for
your Design, Add Controls, Copy, Cut, Edit or Paste Controls.

To begin your custom design of Controls, Display, and Functions, select
Edit, Design Mode, then File, New. Next use the Device menu to chose
your device and configure your I/O points.
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When done defining your Controls, I/0O Point connections, Display, and
Layout, select File, Save or Save As, then deselect the Design Mode to
Operate and Check your new design.

If you Password protect your Design to prevent it being changed by others
in the Design Mode, be sure to write your Password down for each Design.
Otherwise you will be unable to access it later to make changes. Make a
backup copy of your design first!

Device Menu

After selecting the Design Mode, use the Device menu to Select your DAQ
device. Next, Configure it for Input/Output functions, then for Sampling
Interval.

¥ BBDAC [Design Mode]
File Edit | Device Help

Chooze Device...

Start Sampling

Choose Device

E¥ BBDAC [Design Mode]

File Edit Device Help
m Choose Device EHE '

The following devices are connected to the computer. Choose one device to use.

ak LCancel

If a UD128A8D module is connected, you should have a single DAQ1
shown. If you have multiple modules installed, those connected should be
shown, each with the DAQ number assigned in the original installation
order.
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Configure Device

After selecting the module, Configure the selectable I/O points as enabled
or disabled, then for input or output as available.

In the UD128A8D, Digital /0 Group 0 and Group 1 default to Input, Analog
inputs default to Input, Analog outputs default to Output.

Digital 1/0 Group 0 or Group 1 can be set independently for Output or Input.
In the UD128A8D, Analog Inputs and Outputs are fixed to the standard
mode, they can only be enabled or disabled.

EWEBDAC [Design Mode]

File  Edit [Dewice Help

m Configure Device

~Dal——

Analog Input 0 Sampling |t
[w] Analag Input 1
- Analog Input 2
--------- Analog [nput 3
--------- Analog [nput 4
--------- Analog [nput 5
--------- Analog Input B

......... | Analag Inpu b
¥] Analog Input 7
......... ,{'.'nahjg I:Iutput ]

......... Analog Dutput 1
......... ,E'.'nahjg I:Iutput 2
......... ,E'.'nahjg I:Iutput 3

B Digitl 140 Group 0 x|

Configure Digital I/O Group
To set Digital I/0 Group 0 or Digital /O Group 1 for input or output:

e Select the Digital /0O Group by clicking the Group box, then Set the
Configuration for Digital Input or Digital Output mode.

Configure Analog Output Point
To enable a Analog output point:

e Select it by Clicking the box to check it.

26 Chapter 4 Documentation Number UD128A8D4602 Manual
B&B Electronics Mfg Co — 707 Dayton Rd - PO Box 1040 - Ottawa IL 61350 - Ph 815-433-5100 - Fax 815-433-5104
B&B Electronics Ltd — Westlink Comm. Pk. — Oranmore, Galway, Ireland — Ph 353-91-792444 — Fax 353-91-792445



Configure Analog Input Point

To enable a Analog input point:

Select it by Clicking the box to check it.

Next set the Configuration for 12-Bit Single-Ended Analog Input or 12-
Bit Differential Analog Input.

Set the Units to Volts or another label.
Set how many Units is equal to 0 Volts.

Set how many Units equals a change of 1 Volt.

In the case of units with the standard +5 Volt reference and no external
divider, a change of 1 volt =1 volt. If we use an external voltage divider to
divide the voltage by one half, and our input voltage is 10 volts full scale, a
change of 1 volt =2 volts. Enter 2 in the box. If we divide by 10, a change of

1

volt =10 volts. Using our standard +5 volt reference, a change in units will

always be 1 or more.

e |

— Analog Input 0

Eeigmes [128it Single Ended Analog Input 7]

Scaling

W[TIE I
How mary units = 0'%alks? II:I

& change of how marny unitz = a change of 1 Volt? I1

ok LCancel

During Sampling or Logging, only active points are sampled.
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Sampling Interval

DA

Sampling |nkerval: |1

The Sampling Interval selects how often the 1/0 points are

updated. The default is 1 second. The minimum interval

is 0.0000625 (62.5usec) for sampling only one analog input, or 0.005
for all 8 analog inputs. To sample more points, the interval

must be increased, because the analog input gets first priority

and all other reads/writes must be interleaved between

the analog reads. The Sampling Interval is used for display

and for the log file.
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Designing — Adding Controls

Use Edit, Control, Add Control, then select the Control.
Three classes of Control Styles are provided:

e Button Class — Digital Switches and On/Off Indicators
¢ Knob Class — Analog Output and Input Indicators

e Slide Class — Analog Output and Input Indicators

Each Class of Controls has different properties which can be defined
by selecting the tabs as shown below for the Button class.

Button Class Control Style
L |

St_l,llel Buttu:unl D:ummu:unl Data Binding'

Ly D% —
Werhical Toggle Harizantal Square Toggle  Square Star
Toggle Togale
Round LED Raound Star Round Push Square Push
LED Buttan Buttan

N =] ] .

Wertical 30 Honzontal 300 Vertical Slide  Horizontal Shide
Slide Slhide LI

(1] LCancel |

After you select a Control and Click Next, the program enters the
Edit mode for the Control selected, and shows other controls in the
same class with similar properties.

You can edit the Style initially selected to another control in the
same Class if desired.

All styles have Data Binding to select which I/O point is to be used
with the Control for Input or Output. See the other Classes which
follow.
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Knob Class Control Style

. Edit Knob E
Shyle I .-’-'mi&l Cu:ummonl D ata Bindings I Ticks I
o & = B
Knob Dial Top Meter Right Meter
B ottorn beter
Ok LCancel |

Slide Class Control Style

w, Edit Slide |

St_l,llel A:-:isl Enmmnnl Data Bindingl Ticksl

.

Tank

!

Thermometer

— i i

Horizontal Slide Vertical Pointer Harizantal
Slide Pointer Slide

r -~ | =
Yertical Slide 2 Wertical Slide 2 Yertical Fil Harizontal Fill

LCancel
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Button Class Properties

. Edit Button H|

Style Euttor‘ul D:ummu:unl Data Bindingl
— O On

Button Color: Button Color: J
Text: IDFF—. Text: IDN—.

— Caption

Teut: I"-."alve 0 .

(1] 8 Cancel

The Off Color and Text is shown when the Digital output or input
is Low, the On Color and Text when High.

Enter the Text to be displayed when Off or On.

Click on the Button Color squares to Select the Off and On
button colors, and on the Text Color square to Select the Text
Color. Use light color for one indication, a darker color for the
opposite.

Enter the Caption Text and Click the Color square to Select the
Text Color. Use Dark captions on a light background, light
captions on a dark background.

When done, Select Common to size and position the Control.

Continued next page

Documentation Number UD128A8D4602 Manual Chapter 4 31
B&B Electronics Mfg Co — 707 Dayton Rd - PO Box 1040 - Ottawa IL 61350 - Ph 815-433-5100 - Fax 815-433-5104
B&B Electronics Ltd — Westlink Comm. Pk. — Oranmore, Galway, Ireland — Ph 353-91-792444 — Fax 353-91-792445



Common Properties

i, Edit Button ]|

Stylel Button El:lmml:lnl Data Bindingl
Foreground Colar: g
Background Calar;

Font: F
Left: 10

Top: 10
Height: 40
Width: FE0

1] 8 Cancel

Next Select the Background color for the area outside the Off/On
section (the background for the Caption Text), and the Foreground
color. The Foreground color may already be set to the Off or On
Color, if so, cannot be set independently.

The numbers for Left, Top, Height, Width establish the upper left
position of the Control, and the Height and Width of the Control.
These provide absolute positioning and sizing on the background.

When done, Select Data Binding to chose the I/O Point the Control
indicates or activates. Make sure the point selected is set to operate
in the mode desired for the Control (see screen capture on next

page.)

After Selecting Data Binding for the Control, select OK to finish with
that control.

To Edit a Control already placed, select it, then right click, select
Edit.

To Delete a Control, Select it, right click, select Delete.
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Data Binding I/0

i, Edit Button E
Stylel Buth:nnl Common  D'ata Binding |
10 Paint:
--------- []Analag Input 7 ;I
<[] Analog Dutput 0

<[] Analog Output 1
-[] Analog Output 2
<[] Analog Output 3
. Digital 140 0

--------- [ ] Diigital 1401

--------- [ Digital 140 2
--------- [] Digital 140 3
--------- [ Diigital 140 4
--------- [ Digital 1/0 &
--------- [] Digital I/0 B
--------- [ Dvigital 140 7 —
aK LCancel |
Knob Class Styles
. Edit Knob X
Shyle | .-’-'«:-:isl Eommonl D ata Bindings I Ticks I
Knaob Dial Top Meter Right Meter
Eottom Meter Left Meter
Ok Cancel
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Knob Axis Properties

iw. Edit Knob Ed

Shyle -"5"-:-:i3| Eu:ummu:unl Data Bindingsl Tiu:ksl

— Caption — Labelz
T ext: || . ™ Abowve [ Below .
™ Left [~ Right
ceale v Radial

™ Autoscale ialue

= Fined @ Continuous

Miriimnurn: IEI i Discrete
b & |-| 0 Eaze: ID—
W Inveted [ Logarithmic Interwal |1

—arz [Degreesz) i

Start: |45 End: |3‘| 5 E{gr—l—}ﬂ
150

] Cancel

The Axis Properties set the Control Caption, Caption Color, Scale
Type, Minimum and Maximum, Arc Start and Arc End, Label type,
Position, Color, and Value for Continuous or Discrete. These
functions vary depending on the Control selected.

Axis Properties for Knob and Slider are nearly the same except that
Arc is not available for Slider class Controls. (see next page)

The Min and Max set the End Values of the scale in Fixed mode.

The Knob Common Properties sets the Control Colors, position and
Size the same as in Button Common Properties.

The Data Bindings Properties selects the 1/0 point for Connection,
the same as in Button Data Bindings. Remember, Configure Device
set the Input Mode of operation and the voltage value for units.

The Ticks Properties Selects the major and minor Tick marks for the
scale, tick positioning, colors.

Continued next page
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Slide Axis Properties

. Edit Slide H|
Shyle -"-"-:-:iSI Eu:ummu:unl [ ata Bindingl Tiu:ksl
— Caption —Labelz
Teut: IFIHE . ¥ Above [ Below .
[~ Left [+ Right
ceale [~ Radial

" Autoszcale
% Fired % Conhiruous

Mirirnum: ||:| ™ Dizcrete
b S=irnuimn: |5 Baze: II]

—Walue

[ Inveted T Logarithmic Interyal: I'I
A Megrees]
. ! H,-*-[I-u\l
Start: End: -
' | Sn;
ak. Cancel

The Axis Properties set the Control Caption, Caption Color, Scale
Type, Minimum and Maximum, Label type, Position, Color, and
Value for Continuous or Discrete. These functions vary depending
on the Control selected.

Axis Properties for Knob and Slider are nearly the same except that
Arc is not available for Slider class Controls. (see prior page)

The Min and Max set the End Values of the scale in Fixed mode.

The Slide Common Properties sets the Control Colors, position and
Size the same as in Button Common Properties.

The Data Binding Properties selects the I/O point for Connection, the
same as in Button Data Bindings. Remember, Configure Device set
the Input Mode of operation and the voltage value for units.

The Ticks Properties Selects the major and minor Tick marks for the
scale, tick positioning, colors. (see next page)
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Knob Tick Properties

w, Edit Knob E|
St_l.JIeI .-'-‘-.Hisl Eu:ummu:unl Data Bindings  Ticks I

—Tick Spacing———— 1~ Tick Marks

[~ &bove [ Below
£ Wumben ot ivisians | Left [ Right
= By Uitz [ lhside W Outside
b ajor: ¥ Major Ticks .

Fimar; I ¥ Mimor Ticks .

Basze:

— Gnid Lines
[ Major Gridlines _l

™ Minor Gridlines .

0k Cancel

The Ticks Properties Selects the major and minor Tick marks for the
scale.

Say we want major ticks to mark at one volt, minor ticks in between
at 0.2 or 0.25 volts. We previously set the Minimum Scale to 0 volts,
Maximum to 5 volts. After we set Ticks, we will have a meter with
markings and labels at 0, 1, 2, 3, 4, 5, with 5 or 4 ticks between each
Volt mark. Some Tick settings don’t apply to some types of controls
SO are ignored.

Select the tick types, units, spacing according to the size and type of
control.

Ticks Properties for Knobs and Sliders use the same functions.

After Defining and positioning all your controls, save your file and de-
select the Design Mode.

Check your functionally and display, adjust by editing until you
achieve ease of use and clear meaning.
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Chapter 5 - UD PROGRAMMING WITH VISUAL BASIC

Introduction

The UD128A8D Data Acquisition Library provides access to the
hardware using the “B&B Electronics Data Acquisition Type Library
1.0” and Visual Basic Project References. Selection of the Library
enables functions for reading or writing data to the UD128A8D.
These functions are similar to those used with other devices.

The UD128A8D drivers make a collection of devices as found during
startup or connection, this collection is accessed through the
creation of global variables and objects. Provided functions include a
means to determine how many devices are connected, to select
which device is to be accessed, and to read or send data to any of
the connected devices. An event is generated when a device is
connected or disconnected. Your program must handle that event
and take appropriate action. One program at a time can access the
device collection using this version of the Library..

Devices connected can be addressed in the order in which they are
found {Device(1), Device(2), etc.} during startup or by the DAQ
name (“DAQ1”, “DAQ2”, etc.). If you plug in a new DAQ module, it is
added to the collection as the next DAQ name (“DAQ3”) and will
reserve and retain that name on that computer. If all of the devices
are disconnected, and the last module is reconnected, it will be the
first device found, Device(1), but could also be addressed by the
DAQ name (“DAQS3”). Methods are provided for either type of
module access.

The following sections covers the basics, then advanced access.

Description

The BBDaq Software Component provides an interface in Microsoft
Visual Basic to the UD128A8D. It may be expanded later to cover
other data acquisition devices with different functions.

Following is a description of the functions available using VB 6.0 for
compatibility with Windows OS versions 98 through XP.

Library Software Component Organization

(1) BDag.BBDagEnum

A BBDagEnum is a collection of connected UD devices. You can
select a device from BBDagEnum by name or reference. Connecting
or disconnecting a device causes an event that can trigger the
software to check connected devices and make appropriate
changes.
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(2) BBDaqDevice

A BBDagDevice is a single UD device in the collection of devices.

(3) BBIOPointGroups

Each Device has groups of BBIOPoints.

A BBIOPointGroup is a set of 1/0 points that share a common set of traits or
configuration options.

(4) BBIOPoints

An I/O point is a single input or output representing a real-world
signal.

Enabling the Library for Use

In order to use the Library, you must enable it in your program.
Install the UD128A8D software using Setup.

Start VB6.0

Create a new project

The library is installed in C:\Program Files\B&B Electronics\Data
Acquisition\UD128A8D\Components .

#. Calibrate - Microsoft Visual Basic [design] - [UD128Constants (Code)]  HI=1E1

%Elle Edit ¥iew | Project Format Debug Bun Ouery Diagram Tools AdeHns Mindow Help _|E|ﬂ‘

|5 -5 - B | & 17 AddFom e | MERYRE Y 7]
I{Geneml) Ki Add D] Farm ] I(Declnm‘tions) LI

Option Expl éﬁg A Tl IS

W Add Class Module =
‘Digital I/ @ Add User Contral
Public Cons| .
Digial 17 8 Add Propety Page
Public Cons|/(#) SoElUEET BEGITHERD
Punlie Cons o AddiWebClass
Public Cons
Fublic Cons Add Data Feport

Add DHTML Page

‘Digical 1/ Add Data Environment o
Public Cons
‘Dimical 1/ AddFile.. i+

Public Cons
Public Cons Bemove UD128A80.has

Public Cons

Public Cons B |Rg

Components... Cirl+T

"Analog Inp
Public Cons Calibrate Froperties..
Public Con T—T primpnyn T
Public Const AD_Z As Long = 11
=
=j= | _’I_I

Select “References” from the “Project” menu item.
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References - UD128A8D_ Test.¥bp x|

A ailable References: Ok,

Wisual Basic For Applications - Cancel
Wisual Basic runtime objects and procedures
Yisual Basic objects and procedures

Browse. ..

B Electronics Data Acquisition Tvpe Library 1

apild;

Microsoft DAO 3,51 Object Library ﬂ

[ 145 Helper COM Component 1.0 Type Library

[[] 145 RADIUS Prokocol 1.0 Type Library Priority

[ Actiondgent 1.0 Tvpe Library Help
[ active DS Type Library ﬂ

[J &ctive Setup Control Library

[ &ctiveMaovie conkral bype library

[ Activer DLL to perform Migrakion of M3 Repository

(! rncmlnr\m’nrkc APT Twre | ibrary _ILI
4 3

— BB Electronics Daka Acquisition Tvpe Library 1.0

Location:  C:\Program Files\B&E ElectronicsiUSBDAO ComponentsiEDag.
Language: Standard

Click on the check box for “B&B Electronics Data Acquisition Type
Library 1.0, located at: C:\Program Files\B&B Electronics\Data
Acquisition\UD128A8D\Components). Then click OK.

Add the Global variables to the top of code for form1 before
Form_Load. They become (Declarations) after entered.

To access a UD128A8D in VB:
In DECLARATIONS at the top of Form1:

1. Create a global variable to hold the enumerated devices.
Private WithEvents Connected As BDaqg.BBDagEnum
2. Create a global variable to hold each device that will be accessed.
Private WithEvents Devicel As BDaqg.BBDagDevice
3. Add additional device numbers you intend to access
Private WithEvents Device2 As BDaqg.BBDagDevice
CONSTANTS

4. Add the Constants for Point Groups and Configurations

“\ Add from the list or UD128A8D.Bas module supplied
"\***xx Digital I/O Point Group 1 ****
Public Const DIG GROUP_1 As Long = 1
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"\** Digital I/O Points in Group 1
Public Const DIG IO 0 As Long = 1
Public Const DIG IO 1 As Long = 2
Public Const DIG IO 2 As Long = 3
Public Const DIG IO 3 As Long = 4

'\ ***%* Digital I/O Point Group 2 **x*x*
Public Const DIG GROUP_2 As Long = 2
"\** Digital I/O Points in Group 2
Public Const DIG IO 4 As Long =
Public Const DIG IO 5 As Long =
Public Const DIG IO 6 As Long =
Public Const DIG IO 7 As Long =

o J O U

"\ **** Anglog Input I/O Points ***x*
Public Const AD 0 As Long 9
Public Const AD 1 As Long = 10
Public Const AD 2 As Long = 11
Public Const AD 3 As Long = 12
Public Const AD 4 As Long = 13
Public Const AD 5 As Long = 14
Public Const AD 6 As Long = 15
Public Const AD 7 As Long = 16

"\**** Analog Output I/O Points ***x*
Public Const DA 0 As Long = 17
Public Const DA 1 As Long = 18
Public Const DA 2 As Long = 19
Public Const DA 3 As Long = 20
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I/0 Point Group Configurations

'"\**Digital I/0 Point Group possible
configurations

Public Const DIGITAL INPUT As Long = &H20000003
Public Const DIGITAL OUTPUT As Long = &H20000004
Public Const DO NORMAL As Long = &H80000004

'"\**Analog Input Endpoint possible configurations
Public Const AD 12BIT SE As Long = &H40000002
Public Const AD 12BIT DIFF As Long = &H40000003

'"\**Analog Output Endpoint possible configurations
Public Const DA 10BIT As Long = &HC0000005

'\ ** Flag for Invalid Data in Timed Samples

Public Const BDAQ INVALID DATA VALUE As Long _
= &H80000000

5. Create an instance of BBDagEnum and set it to your variable.
Set Connected = CreateObject ("BDag.BBDagEnum")

“\ Connected is your variable - This should be done only once in

“\ the program, probably when the startup form loads. This

“\ enumerator must exist while any device is open.

Finding UD Devices

6. Next see if any UD devices are available

If Connected.Devices.Count > 0 then

“\ 7. Set your device variables equal to each connected device.
“\ By the order they were connected:

Set Devicel = Connected.Devices (1)
“\ Or By Name: - The named device must be attached

Set Devicel = Connected.Devices (“DAQ1")
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“\ 8. If we have one, Open it.
Devicel.Open
ELSE
“\ 9. if none, cleanup and end program
Set Connected = Nothing
End

END IF
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10. Before Running, make an a Exit Routine to cleanup & End
Public Sub CleanExit ()

“\ VB’s End does not close or clean up — you must!

Clean-up - Closing - Exit

“\ Cleanup before End

On Error Resume Next

Devicel.Close
"\ To remove the variable holding a device,
"\ Set it to Nothing.

Set Devicel = Nothing
"\ To remove the list of connected devices,
“\ set it to Nothing.

Set Connected = Nothing

"\ Any alias I/O point variables created should
"\ also be set to Nothing
"\ Set ad0 = Nothing

End
End Sub

11. Next Set the Configurations for Inputs and Outputs

Digital I/O Configuration

Devicel.IoPointGroups (DIG GROUP 1) .Configuration _
= DIGITAL INPUT

“\ Sets Digital I/O 0-3 to Inputs

“\ The space underscore (_) is the VB line continuation char
Devicel.IoPointGroups (DIG_GROUP_2) .Configuration _
= DIGITAL OUTPUT

“\ sets Digital I/O 4-7 to Outputs

Note: The UD128A8D has only 1 type of digital I/O (No latches or
counters), so no other configurations are necessary. Future units
may require that each I/O Point be configured.
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Analog Input Configuration
Devicel.IoPoints (AD 0) .Configuration = AD_12BIT SE

"\ Set ADO to a single-ended input.

Devicel.IoPoints (AD 0) .Configuration _ =
AD 12BIT DIFF

“\ Set ADO and AD1 differential input + and - respectively.
For X = 0 To 7

“\ Set all inputs to Single Ended inputs
Devicel.IoPoints (AD 0 + X) .Configuration _
= AD 12BIT SE

Next X
Analog Output Configuration

Devicel.IoPoints (DA _0) .Configuration = DA 10BIT
For X = 0 To 3

“\ Enable all D/A Outputs
Devicel.IoPoints (DA 0 + X) .Configuration _
= DA 10BIT

Next X

Reading Analog I/O Points

Reading or Setting an I/O point uses the Value property.

The A/D channel Value property is Read Only and returns the
reading in counts.

Dim Reading as Long

Reading = Devicel.IOPoints (AD_0) .Value
“\ Reading is a count from 0 to 4095. Value is +Vref/4096

With a 12-bit A/D there are 4096 possible values compared to the
reference voltage. The value of each step depends on the reference
voltage, the normal preset is 5 volts. Volts per step is 5.000/4096, or
5000mV/4096, about 1.2207mV, this value was adjusted and used
with rounding for 0 volts at counts of 0 and 5 volts at 4095.
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Calculate Reading for display as mV or Volts
“\ Calculate VstepVar once when Vref is selected
VstepVar = 1.2208 ‘\ Voltage Step Variable

“\ Vvar becomes Voltage in mV
Vvar = Reading * VstepVal
Vvar = Int(Vvar + 0.5) ‘\ Round for 4 digits

“\ then display value of Vvar as mV

“\ or change mV to volts
Vvar = Vvar / 1000
“\ then display formatted value as volts
Calculate Reading for display as %full scale
Vvar = Reading / 4095
Vvar = Vvar * 1000
Vvar = Vvar + 0.5
Vvar = Int (Vvar)
Vvar = Vvar / 10
“\ then display value as %FS
Calculate Reading for display as mA
“\using a 249 ohm 1% resistor
Vvar = Reading / 204 '\ counts per 1mA
“\ display Vvar as mA of current
Setting Analog I/O
An analog output channel is Read/Write. It is set using the Value property.
Devicel.IoPoints (DA 0) .Value = 0
“\ This sets the DAO Output to 0 counts.

“\ Values from 0 to 1023 are valid. Values are 5V/1024 per step.
Dim Setting as Long

Setting = Devicel.IoPoints (DA 0) .Value

“\ This returns the current setting of DAO

‘| if want to output mV values from 0 to 5000 mV

DAVoltVar = 5000 ' \ or set another value
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DAVoltVar = DAVoltVar / 4.883
DAVoltVar = Int (DAVoltVar)
Setting = DAVoltVar

Devicel.IoPoints (DA _0) .Value = Setting

A Digital I/O that is set for an Input is Read Only and is read through
the Value property for that I/O Point. The result is Boolean.

Dim Reading as Boolean

Reading = Devicel.IoPoints(DIG_IO 0) .Value

“\ This returns True if High and False if Low.

A Digital I/O that is set for an Output is Read/Write and is set/read
through the Value property for that I/O Point. The setting/reading is
Boolean.

Devicel.IoPoints (DIG IO_3) .Value = False
“\ Sets Digital I/O 3 Output Low.
Devicel.IoPoints (DIG IO _4) .Value = True

“\ Sets Digital I/O 4 Output High

Reading = Devicel.IoPoints(DIG IO 4) .Value

“\ Reading back the Output setting is the same as reading inputs

Reading Multiple Channels
Each channel is consecutive, so all channels can be read into an
array.
Dim i1 as Long
Dim Reading(AD 0 to AD 7) as Long
For 1 = AD 0 to AD_7
Reading (i) = Devicel.IoPoints (i) .Value

Next i

This creates an array of readings with the same index as the I/O
Point ID.

To index readings from 0 to 7, just add the index to the base I/O
point ADO when accessing the I/O Point.

Dim i as Long
Dim Reading(7) as Long
For i = 0 to 7
Reading (i) = Devicel.IOPoints(AD 0 + i) .Value
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Next I
Handling Device Changes — USB Hot Plug/Unplug

The OnChange Event - After BDag.BBDagEnum is created, any
change in the devices connected (plugging in a new device or
unplugging a connected device) causes an OnChange event to
occur. You can trigger on this event to check available devices,
change which devices you are addressing or to detect a new device.

Private Sub Connected OnChange ()
“\ Cleanup Variables, Check available Devices,
“\ Notify the user of the change,

“\ Change the device being addressed, configure, etc.
End Sub

If one set of test connections is on the first device installed as
“DAQ1” and another set of connections is on “DAQ2” and one is
unplugged, we want to set the software to access only the device
remaining.

We can use the OnChange event to trigger checking what devices
are connected, and which tests to perform.

EnableTest1 is a subroutine that configures the 1/O for “DAQ1” and
enables the user to start Test 1.

EnableTest2 is a subroutine that configures the 1/O for “DAQ2” and
enables the user to start Test 2.
Private Sub Connected OnChange ()
Dim Device as Variant
Set Devicel = Nothing
Set Device2 = Nothing
If Connected.Devices.Count = 0 then
“\'Inform user and and stop acess until another connected
Exit Sub
End If
“\ If at least one device, check which it is — select test
For Each Device In Connected.Devices
If Device.Name = "DAQl" Then

Set Devicel = Device
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Devicel.Open
Call EnableTestl

End If
If Device.Name = “DAQ2” Then
Set Device2 = Device

Device2.0Open
Call EnableTest2
End If
Next Device
End Sub

This routine uses the Count property. The number of connected
devices can be found by checking the BBDagEnum.Devices.Count.
Note that disconnecting a device automatically closes that device
and accessing any property or calling any function results in an
error.

Device Numbers and Names

Set Devicel = Connected.Devices (1)
or
Set Device2 = Connected.Devices(2)
or
Set Device2 = Connected.Devices (1)

“\ Or By Name: - The named device must be attached

Set Devicel = Connected.Devices (“DAQ1l")
or
Set Devicel = Connected.Devices (“DAQ2")
or

Set Device3 = Connected.Devices (“DAQ3")

“\ 8. If we have one, Open it.
Devicel.Open

Device3.Open
Alias Variable Creation for Each I/O Point

Rather than addressing each I/0O Point through the
Device.lOPoints(ID) method, it is possible to set up a variable for
each I/O point. This shortens the time that it takes Visual Basic to
access the 1/0O point.
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Dim AinO As BDaqg.BBIoPoint
Set Ain0 = Devicel.IOPoints(AD 0)

Now any property or method that used to be addressed by
Device1.l10Points(AD_0) can be directly addressed by ainO.

Dim Reading as Long
Reading = Ain0O.Value
This would produce the same result as:

Dim Reading as Long

Reading = Devicel.IOPoints (AD 0) .Value

Hardware Timed Reading of Analog Inputs

Any number of Analog Input I/O Points can be read based on a
single sampling period. To configure a Device to do timed sampling:

“\ 1. Set each Analog Input I/O Point for Single-Ended or Differential
as needed through it's Configuration property.
Devicel.IOPoints (AD_0) .Configuration = AD 12BIT_ SE

“12. Add the I/O Point to the list of sampled I/O Points by setting its
SamplingEnabled property to True.

Devicel.IOPoints (AD_0) .SamplingEnabled = True

‘| 3. Set the time between samples by setting the Device’s
Samplinginterval property. The Samplinginterval property is in
seconds.

Devicel.SamplingInterval = 0.006
“\ This sets sampling all enabled channels every 6 milliseconds.

“\ 4. Start the sampling by setting the Device’s SamplingEnabled
property to True. Stop sampling when needed by setting to False

Devicel.SamplingEnabled = True

Devicel.SamplingEnabled False

“1 5. Wait for the Device’s OnDataAvailable event.

Private Sub Devicel OnDataAvailable ()
‘| get the data here

End Sub

When the OnDataAvailable event occurs, get the data. Do this using
the GetSamples method for the Device.
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The GetSamples method requires one parameter, Count, that
specifies the maximum number of samples to return. The Get
Samples method returns data for all I/O points being sampled in a
two dimensional array. The index for the first dimension of the array
is the I/O point. The index for the second dimension of the array is
the sample number.

Dim SampleReadings () as Long

SampleReadings = Devicel.GetSamples (5)

Now SampleReadings is an array that contains the next readings
after the previous GetSamples method. It will contain readings from
the I/O Points on Device1 that have their SamplingEnabled Property
set to True.

Note that the array may contain less than 5 samples if the device
has not completed 5 sampling periods since the last GetSamples
method call. The SampleRedings array is of the form
SampleReadings(l/O Point, Sample Number).

For example, if you enable sampling on ADO, AD2, AD3, and AD7
and request 5 samples at a time, then call the GetSamples method,
the returned array will look like this

Fig. 5.1 Timed Sample Array
(ch, sam) | Samples Across
Ch Down #1 #2 #3 #4 #5
ADO #1 V1,1 V1,2 V1,3 V1,4 V1,5
AD2 #2 V2,1 V2,2 V2,3 V2,4 V2,5
ADS3 #3 V3,1 V3,2 V3,3 V3,4 V3,5
AD7 #4 V4,1 V4,2 V4,3 V4.4 V4,5

If there is an error during the one or more of the GetSamples values,
the value is flagged with the BDAQ INVALID DATA VALUE instead
a value within the normal range below 4096. The most common
error is that it can't get the data from the driver and hardware fast
enough.

Your program needs to handle indicate where data is missing or
invalid and handle the holes.

For example, to display all the readings from AD7 in a text box called
ixtAD7Result:

Dim 1 as Long

Dim SampleReadings () as Long
SampleReadings = Devicel.GetSamples (100)
txtAD7Result = “”
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For i = LBound (SampleReadings, 2) to
UBound (SampleReadings, 2)

“\ Note: The space underscore ( _) is line continuation char

‘| 2is the 2" array element for Lbound and Ubound
txtAD7Result = txtAD7Result &

Str (SampleReadings (4, 1)) & VBCRLF
“\ without error checking
Next I

For i = LBound(SampleReadings, 2) to _
UBound (SampleReadings, 2)

'\ obtain value for checking

TempVal = (SampleReadings (4, I)

If TempVal < 4096 Then
‘' \ less than error value, use it
txtAD7Result = txtAD7Result & _
Str (TempVal) & VBCRLF

Else

‘' \ replace with error “****” gtring
txtAD7Result = txtAD7Result & _

WrAkxx” & VBCRLF

Endif

To display the readings from all enabled channels in the first sample
interval since the last GetSample in a text box called txtResult:

Dim i1 as Long

Dim SampleReadings () as Long
SampleReadings = Devicel.GetSamples (100)
txtResult = “”

For i = LBound(SampleReadings, 1) to _
UBound (SampleReadings, 1)

‘' \ add your error checking
txtResult = txtResult & _
Str (SampleReadings (i, 1)) & VBCRLF
Next T
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When using the GetSamples Method, add the
following to the constant to indicate bad data.

Public Const BDAQ INVALID DATA VALUE As Long =
&H80000000

Be sure to check for this invalid value in the examples of timed-
triggered sampling.

For a summary of Properties/Methods for the UD modules, look on
the CD-ROM disc. We will publish a summary if needed for future
models.

This ends the information on the current Library Functions.

Note: During programming, if your program has an error while
running within VB, the device may be left open. Then when you fix
your error and restart, your program will not be able to Open the
device since it was left open. Save your work. Unplug the USB
cable, then reconnect it. If you can’t recover this way, save your
work, exit VB, then restart, re-load your code. It should work
normally again.

If your compiled program makes an error and leaves a device open,
so it can’t be accessed, unplug the USB cable, reconnect.

Only one program at a time can access a UD128A8D device
collection.
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Chapter 6: TROUBLESHOOTING

If you are unable to communicate with the module using your software,
please check the results using the BB-DAC software.

As a rule, we are not able to provide programming assistance beyond what
is provided in our documentation and example code.

1. Check our Web Site for available FAQ's or troubleshooting hints.

2. Contact B&B Electronics Technical Support for assistance by phone
or email.
International Office

Technicians are available at (815) 433-5100 to answer your questions
from 8 AM - 5 PM weekdays, Central Time (GMT+5).

European Office

Technicians are available at +353 91-792444 to answer your questions
from 8:30 AM — 5 PM weekdays (GMT Time).
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Appendix A: UD128A8D BLOCK DIAGRAM

+4.5 to +5.5V DB25 Female
Direction Control 54 Ohm Connector
1) DIG +Vref
———  3)DIGIO0
Digital [ 4)DIG 10 1
/O ——— 5)DIGIO2
I 6)DIGIO 3
Direction Control V I 7) Digital GND
14) DIG 10 4
Digital 15) DIG 10 5
110 16) DIG 1O 6
17)DIG IO 7
USB
Processor Vﬁef
——————— 12)DAO
Serial Interface «| 10-Bit ——— 13) DA
Vref DAC ——— 24)DA2
(5V +/-0.5%) —————— 25)DA3
%4.7K
18) External
USB T A/D +Vref
Connector <1 8) AD 0
—
12-Bit (< ~ 9) AD 1
ADC || <l 10) AD 2
Analog < 11) AD 3
MUX < 20) AD 4
<l 21) AD 5
- < 22) AD 6
SE/DIff& <] 23)AD 7
it & Arﬁog
Channel
Selection 1‘ | Buffer |
I 19) Analog GND
Fig. 1.1 - UD128A8D Block Diagram
DB25 Female - Front View
ooooooooooooo
oooooooooooo
25 Analog D|g|tal 14
Section Section
Fig. 1.2 — DB25F 1/0 Connector Pin Orientation
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Appendix B: /O PINOUTS

Description Direction Name DB25F
Pin #

+5V Pull-up Digital Vref Qutput DIG +Vref 1
Reserved 2
Digital /0 ChO — Group1 In/Out DIG_IO_0 3
Digital /0 Ch1 — Group1 In/Out DIG_IO_1 4
Digital I/O Ch2 — Group1 In/Out DIG_IO_2 5
Digital I/O Ch3 — Group1 In/Out DIG_IO_3 6
Digital Ground DIG -GND 7
AD Input ChO Input AD_O 8
AD Input Ch1 Input AD_1 9
AD Input Ch2 Input AD_2 10
AD Input Ch3 Input AD_3 11
DA Output Ch0 Output DA O 12
DA Output Ch1 Output DA _1 13
Digital I/O Ch4 — Group2 In/Out DIG_IO_4 14
Digital I/O Ch5 — Group?2 In/Out DIG_IO_5 15
Digital /O Ché — Group2 In/Out DIG_IO_6 16
Digital /0 Ch7 — Group2 In/Out DIG_IO_7 17
External AD +Vref Output ExtAD+Vref 18
Analog Ground A-GND 19
AD Input Ch4 Input AD_4 20
AD Input Ch5 Input AD_5 21
AD Input Ch6é Input AD_6 22
AD Input Ch7 Input AD_7 23
DA Out Ch2 Output DA_2 24
DA Out Ch3 Qutput DA_3 25

Note: Digital I/O Group #1 or #2 is selectable for inputs or outputs.
Setting For Optional SDDRB4 4-Relay Buffer Board

UD128A8D DB25 | JP1:Position Relay

Signal Name Pin# 12-15 Channeli#
DIG_IO_4 14 15 D
DIG_IO_5 15 14 C
DIG_IO_6 16 13 B
DIG_IO_7 17 12 A

Note: Only one SDDRB4 can be set to match outputs
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Appendix C: Declaration of Conformity Statement

DECLARATION OF CONFORMITY

Manufacturer's Name: B&B Electronics Manufacturing Company
Manufacturer’'s Address: P.O. Box 1040

707 Dayton Road

Ottawa, IL 61350 USA

Model Number: UD128A8D
Description: USB Data Acquisition System
Type: Light industrial ITE equipment
Application of Council Directive: 89/336/EEC
Standards: EN 50082-1

EN 61000 (-4-2, -4-3, -4-4, -4-6)

e === C€

William H. Franklin I, Director of Engineering
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