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BASIC INFORMATION

Description

AD4USB measuring converter is a 4-input A/D converter which enables the user to measure up
to four current signals ranging from 0(4) to 20 mA or voltage between 0 and 10V. The
measured values are then transferred to a superior system in digital form. The AD4USB version
communicates via USB. Powered is also via USB.

¥
H

AD4USB’ U3 i

Application

Measurement of values from sensors with voltage or current output.
Reading sensors with standardised current signal output

Digitalisation of measured values from level, pressure, temperature, distance and other
sensors

Features

Four analogue inputs for current or voltage

Measuring scale divided into 10 000 divisions

Full isolation of the measuring part from power supply and communication lines
Measurements carried out by a multiplex 16 bit sigma-delta A/D converter

The maximum measuring speed of each input is 406 ms

Two measuring modes:

o Single measurement — sends one measured value from each input upon a request.
o Continuous measuring — measures all inputs in the set interval and regularly sends the
measured values via the communication line.

Communication via USB
Measuring software Wix for temperatures displaying and storing for Windows

Power supply voltage is 5V from USB
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BLOCK DIAGRAM AND OPERATION

The measuring part is fully isolated from the USB.

IN1
G acli\éj avr|1 ic k’é
o | oaaeleni
N2 USB |——
o_‘g:.\_ A/D > < Napajeni
| 5 Procesor > Komunikace [
N3 | L S |
N |

Fig. 1 — Block diagram of AD4USB

The AD4USB measuring device uses one switched sigma-delta A/D converter. After switching
on the power supply voltage, the processor initiates the A/D converter and set the device
parameters according to the data saved in memory. Then the device start to regularly measure

the values of voltage found on the analog inputs and saves the results into the integrated
memory.

In the continuous measuring mode AD4USB sends the measured values in configured interval.
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EXAMPLES OF CONNECTION STRUCTURE

The following figures show examples of AD4USB connection structure.

Voltage measurement

An example of voltage supply connection to AD4USB terminals. The inputs are fully isolated
from the USB.

INT
IN2
Q Q IN3
@ | na  AD4xxxU
GND

Fig. 2 — Voltage measurement

Sensors with output of 0 to 20 mA and own power supply

Sensors with currents outputs can be connected directly to the inputs with current range and
supplied either from their own power supply. The inputs are fully isolated from the USB.

—>

+ + IN1
. EWR OUI IN2
IN3
U
K . . A AD4xxxlI
PWR ~ OUT
= = GND

Fig. 3 — Current sensors with their own power supply

Sensors with output of 0 to 20 mA, supplied through current loop

The inputs are fully isolated from the USB.

IN1
IN2
IN3* AD4xxxI
RSl IN4
+ + +1 N
QJ/ GND
_—

Voltage regarding to sensors

Fig. 4 — Current sensors with separate supply through current loop
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CONNECTIONS

First connection

When connecting the device for the first time, connect the measuring terminals first and then the
USB bus. After connecting the USB connector to a PC, install the driver software for AD4USB
as described on the next page.

Measuring terminals

Note: The input types (voltage or current) are unchangeable and must be specified by the user
when ordering the device. Subsequently they can be changed only by the manufacturer.

The measuring terminal unit is a six-slot terminal unit shown in Figure 6. It contains four inputs
and two grounding terminals.

All four measuring terminals have a joint grounding on the two sides of the terminal unit. This
grounding is isolated from other grounding terminals found in the device.

The measuring terminals have been designed for the measurement of voltage of current.

Wires can be connected individually and fixed by means of a screw (use flat bladed screwdriver
2.5 mm).

GND
IN1
IN2
IN3
IN4
GND

lllllli

Fig. 5 — measuring terminals

USB

The USB bus provides power supply as well as communication. It shall be connected to the B
type connector as illustrated in Figure 6. A — B type USB Cable is recommended for connection
to PC.

Fig. 6 — USB connector
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INSTALLATION

Installation of drivers in OS Windows

(The following pages describe the precise instructions for OS Windows Vista. Procedures
applying to the previous systems Windows 2000 and XP are very similar.)

1) After connecting the USB cable to AD4USB, the green ON indicator lights up on and the
systems opens the “Found New Hardware” guide. Here, click on “Locate and install
driver software”.

+~| Found Mew Hardware @

Windows needs to install driver software for your Papouch
ADA4USE

W0 Locate and install driver software (recommended) :
i Windows will guide you through the process of installing driver software
for your device, i

< Ask me again later
Windows will ask again the next time you plug in your device or log on.

& Don't show this message again for this device
Your device will not function until you install driver software,

Cancel

Fig. 7 — New Hardware Found

1) Now you will be asked by the “User Account Control” service to confirm the command
(“Windows needs your permission to continue®). Click on “Continue” in the window.

2) Now the operating system will try to find the driver software automatically.
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3) If the system fails to find the driver software automatically, the window shown in Figure

10 will be displayed. Here, click “I don’t have the disc. Show me other options”.

w0 Found Mew Hardware - Papouch AD4USE

Insert the disc that came with your Papouch AD4USBE

If you have the disc that came with your device, insert it now. Windows will automatically
search the disc for driver software.

< Idon't have the disc. Show me other options.

5

Cancel

Fig. 8 — Driver software has not been found automatically

4) Now choose “Browse my computer for driver software”.

@ [l Found Mew Hardware - Papouch AD4USE

Windows couldn't find driver software for your device

2 Check for a solution
Windows will check to see if there are steps you can take to get your device
working.

< Browse my computer for driver software (advanced)
Locate and install driver software manually. %

Cancel

Fig. 9 — Dialog window for locating driver software manually

www.papouch.com
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5) Here, find the directory with USB driver software on the provided CD or download the

USB driver software from the homepage of the AD4USB device on
http://www.papouch.com/ .

i EXH

@ || Found Mew Hardware - Papouch AD4USE

Browse for driver software on your computer

Search for driver software in this location:

By - Browse...

[¥]Include subfolders

[ MNext l[ Cancel ]

Fig. 10 — Searching for drivers

6) Before the installation is started, the system security centre asks the user to confirm that
the installation of the driver software is really required. Click “Install this driver software
anyway’.

(22 ]
W) i Found Mew Hardware - Papouch AD4USE

Installing driver software..

%4 Windows Security (=3

@ Windows can't verify the publisher of this driver software

< Don't install this driver software

You should check your manufacturer's website for updated driver software
for your device.

Install this driver software anyway

Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
infermaticn.

v See details

Fig. 11 — Security centre window
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7) The USB driver software installation has been finished. The system now proceeds to the
installation of virtual port...

E5H

W 0 Found Mew Hardware - Papouch AD4USE

The software for this device has been successfully installed
Windows has finished installing the driver software for this device:

Papouch AD4USE

F

The hardware you installed will not werk until you restart your computer.

Fig. 12 —USB driver software has been finished

8) No drive software for virtual port has been found. Click “I don’t have the disc. Show me
other options®.

5

u [l Found Mew Hardware - USE Serial Port

Insert the disc that came with your USB Serial Port

If you have the disc that came with your device, insert it now. Windows will automatically
search the disc for driver software.

< Idon't have the disc. Show me other options. [

Cancel

Fig. 13 — Driver software has not been found automatically
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9) Now choose “Browse my computer for driver software”.

@ || Found Mew Hardware - U3B Serial Port

Windows couldn't find driver software for your device

< Check for a solution

Windows will check to see if there are steps you can take to get your device
waorking.

< Browse my computer for driver software (advanced)
Locate and install driver software manually. %

EXH

Cancel

Fig. 14 — Dialog window for locating driver software manually

10)Here, find the directory with driver software on the provided CD or download the driver
software from the homepage of the AD4USB device on http://www.papouch.com/

@ || Found Mew Hardware - LI5B Serial Port
Browse for driver software on your computer
Search for driver software in this location:
E - Browse...
[¥]Include subfolders
et l [ Cancel

Fig. 15 — Searching for drivers
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11)Before the installation is started, the system security centre asks the user to confirm that
the installation of the driver software is really required. Click “Install this driver software

anyway’.
[== ]
W) i Found MNew Hardware - USB Serial Port
Installing driver software..
Id Windows Security (=3
@l Windows can't verify the publisher of this driver software
< Don't install this driver software
You should check your manufacturer's website for updated driver software
for your device.
< Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
infarmaticn. [}
-Z:Q:j- See details
Fig. 16 — Security centre window
12)The installation of driver software has been finished.
sl

l\_.-"l [l Found Mew Hardware - USB Serial Port (COM12)

The software for this device has been successfully installed
Windows has finished installing the driver software for this device:

USB Serial Port

Close

Fig. 17 — Software has been installed successfully
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Serial port number change

During the installation the device is allocated the nearest unoccupied port number within the
range of 1 to 255. Sometimes it may be necessary to change the port number. Follow the steps

below.

1) Open the Device Manager. Expand the directory item “Ports (COM a LPT)”, click the right
mouse button on “USB Serial Port” and choose “Properties”.

File

=5 Device Manager
Action View Help

&= | T HE =

(===

=
[
=
=

A4k Computer

=y Disk drives

-B Display adapters

-y DVD/CD-ROM drives

=4 Floppy disk drives

"x:E Floppy drive controllers
l'JwJ Hurmnan Interface Devices
g IDE ATASATAPI controllers
-ZZ Keyboards

}E!, Mice and other pointing devices
- Monitors

-E¥ Metwork adapters

Y Ports (COM & LPT)

+- [0} Processors

+-4 Sound, video and game controllers
+-4€5 Storage controllers

+- 1Ml System devices

= § Universal Serial Bus controllers

----- ¥ Intel(R] 82801EB USE Universal Host Controller - 2402
----- § Intel(R) 82801EB USE Universal Host Controller - 2404
----- ¥ Intel(R) 52501EB USE Universal Host Controller - 2407
----- ¥ Intel(R) 82801EE USE Universal Host Controller - 24DE
----- iy Intel(R) 82801EE USE2 Enhanced Host Controller - 240D

..... § Papouch AD4USB

----- § Papouch 5B232 USB-R5232 Converter

..... § Papouch USE Device
..... ¥ USE Root Hub
..... § USE Root Hub
..... ¥ USE Root Hub
..... ¥ USE Root Hub
..... § USE Root Hub

Fig. 18 — Device Manager — items available for AD4USB
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2) The window shown in Figure 21 will be displayed. Choose the “Port Settings” bookmark
and click on “Advanced...”.

USE Serial Port (COM12) Properties (-7
Port Settings | Driver | Details
Bits per second: |EEDD ﬂ
Data bits: |B ﬂ
Parity: |Nu:-ne j
Stop bits: |1 j
Flow control: |Nu:-ne ﬂ
|(Advariced: | Restors Defauits |
0K || Cancsl

Fig. 19 — Port Settings
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3) The window shown in Figure 14 contains the “COM Port Number” field. This field shows

the current COM port number. The field enables AD4USB port number from 1 to 255 to
be selected from a drop-down list. (If you want to allocate a port which is being used by
another device, the change will become effective after the original device is allocated

with a different port number.)

e

Advanced Settings for COM12

COM Port Number:  [~op12 -

Minimum Write Timeout {msec): 0 -

(ol oK
USE Transfer Sizes {COM13
coM14 Cancel
Select lower setting com15 - " lance problems at low baud rates.
Select higher settings for faster pedformance. Defaults
Receive (Bytes): 4056 -
Transmit (Bytes): 4096 -
BM Options Miscellaneous Options
Select lower settings to comect response problems. Serial Enumerator v
) Serial Printer [
Latency Timer (msec): 16 -
Cancel  Power Off N
Timeauts Event On Surprise Removal [
Set RTS On Close N
Minimum Read Timeout (msec): 0 - Dissble Modem O /& Statup  []

til g

Fig. 20 —Virtual COM port setup

4) Click “OK". Close all windows. In some cases it is necessary to restart the computed for

the change to become effective.

5) AD4USB now operates with a new port number.
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TECHNICAL PARAMETERS
Analog inputs:

Number of inputs .........ooevvviiieieeeen, 4

INPUL LYPE..coeiieecee e unipolar

Voltage input range ...........cccoeeeeeeeenen. 0 —10V; 10 000 divisions
Input impedance (voltage inputs)....... 1 MQ (100 kQ/1V)
Current input ranges............cc.eeeveeeee. 0 - 20 mA; 4 — 20mA; 10 000 divisions
Calibration .........cccccvvvveeieieieeeeeeiin, 10 000 divisions/range
A/D converter resolution .................... 16 bits

Maximum non-linearity....................... 10 divisions

Maximum Zero error ................eeeeeenee. 10 divisions

Maximum rang €rror ..................eeeeeee. 10 divisions

Maximum measuring speed............... 406 ms (all channels)
Calibration method ..........ccccccoeennnnne software’

Control interface:

TYPC USB version 1.1 (USB 2.0 compatible)
(670] 0] gT=Tox (o] (PPN type B
Communication protocol.................... Spinel
Communication speed...........c.c...u..... 115 200 Bd (fixed)
Data bitS .....covvvviviiiiiiiiiiiiiie 8
Parity ... none
StOP DItS. .o 1
1SOlAtiON ..o + 300V

Power supply:
Supply voltage .......ccooeeeeeeiii 5V from USB
Power consumption ..................eeeeeeee. usually 60 mA

Other parameters:

Operation temperature.............cc........ -20°Cto +70 °C
DIMEeNSIONS......uiviieiiiiiiiiiiiiei e 104 mm x 55 mm x 24 mm
Dimensions incl. connectors.............. 121 mm x 55 mm x 24 mm
Dimensions incl. DIN rail holder......... 104 mm x 55 mm x 33 mm
Weight .....ooovviiiiiiii 145¢

! Calibration is described in greater detail in the communication protocol description which is available to be

downloaded from the device web page.

www.papouch.com
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Available Designs

Assembly:
Input ranges:

e 01010V (AD4USBU)

e Without a holder (standard design)

e With a DIN rail holder
e 0to 20 mA (AD4USBI)

7 ® \ \ e 41020 mA (AD4USBI)
\ 3 '-,‘ e |tis possible to deliver another current or
b A '* 2 voltage range upon request; it is also
\ 4
s i possible to combine more ranges in one
e g device (AD4USBC)

Fig. 21 - AD4USB with DIN rail holder
e With a wall holder

Fig. 22 — AD4 with wall holder

Do not hesitate to contact us in case of any other special requirements concerning the AD4USB
module design and functions.

INDICATIONS

The device contains three light indicators showing the operational status:
ON

Green light. Lights when the USB is connected.

COM

Yellow light indicator. It flashes after the device start-up when the power supply is switched on
and when communication is running on the USB.

OVR

Red light. Flashes repeatedly when the input range of any channel has been exceeded.

DETAILED DESCRIPTION OF COMMUNICATION PROTOCOL

The detailed description of Spinel communication protocol used by AD4USB is available for
downloading from the AD4USB web page.
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Papouch s.r.o.

Data transmission in industry, line and protocol

conversions, RS232/485/422/USB/Ethernet/GPRS/
WiFi, measurement modules, intelligent
temperature sensors, /O modules, and custom-
made electronic applications.
Address: Helr

Strasnicka 3164 PAPDUCH

102 00 Prague 10
Czech Republic

Tel:
+420 267 314 267
+420 267 314 268
+420 602 379 954

Fax:
+420 267 314 269

Internet:
www.papouch.com

E-mail:
info@papouch.com
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