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USB thermometer

Papouch s.r.o.

BASIC INFORMATION

Description

TMU is a simple thermometer with a USB interface. The thermometer uses the USB interface
for communication and also as a power source. It measures temperatures from —-55 C to

+125 €. The communication utilises a simple ASCII
transmitted in degrees Celsius; no numerical conversion is necessary.

protocol. Temperature values are

The thermometer can be used in various situations requiring temperature measurements within
the range from —55 T to +125 € with a 0.1 T reso lution.

The temperature sensor's standard cable is 3 m long and admits a temperature range from —
10 € to +80 C. Optionally, a temperature sensor o n a cable of up to 20 m long can be
delivered. Another optional feature is a cable admitting a temperature range from -55 T to
+150 C.

Properties

Temperature range from —55 T to +125 C; resoluti on 0.1 T
USB interface

Temperature data in ASCII format

No numerical conversion of temperature values is necessary
Power supply from the USB interface

Optionally it can be secured to a DIN strip

Optionally, a cable up to 20 metres long

Optionally, a cable with a higher temperature resistance

Different workmanship as requested
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Papouch s.r.o. USB thermometer

Variants of workmanship

Securing: Sensor workmanship:
* Without holder (standard) » Sealed in a shrinking tube (standard)
* With DIN rail holder * In a metallic tube, diam. 6 mm
Temperature resistance of cable: » (We can supply various workmanship
e —10 Tto +80 T (standard) of the sensor as requested by the
customer. For example, attached to a
© S5Tto+1507T pipe, in a threaded bolt to be screwed
Length of cable to temperature sensor: into a container or water tank, etc.)

* 3 m (standard)
e 10 cm to 20 metres

Please do not hesitate to contact us if you need other specific features or function of the TMU
module.

Fig. 1 - TMU
Connection
The USB interface is connected to the front USB connector, type B.
Technical parameters
Power SUPPIY ..ooeeeiiiiiiiieieeeeeeeeeeeeeeeeee 5V from the USB interface
CONSUMPLION ... typically 27 mA
Sensor's working temperature range............. 55 Cto+125C
AcCCUracy ......ccccceeeeennnn. 0.5 € within the range from —10 € to +85 TC; else where +2 T
Electronic section's working temperature ...... —-40°Cto +85 C
DIMENSIONS....coiiiiiiiiiiiiiieeeeeeeeeeeeeeee et 54 x 33 x 24 mm
Weight ..o 145 g (including the 3 m standard cable)
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Indicators

ON (green) indicator (the top LED in Fig. 2)
‘ Function: Indication of power supply

Measurement (yellow) indicator  (the bottom LED in Fig. 2) |

Function: It flashes during communication with the temperature |
Sensor.

Fig. 2 — rear panel

FAQ

What should | set to make the thermometer work on m y PC?

The thermometer need not be specifically set. It is sufficient to install its drivers from the
enclosed CD.* A description of the installation procedures begins on page 7.

How can | establish the thermometer's port number?

The port number is stated in the "Device Manager" within the Windows OS.(Cf. chapter
Changing the serial port number on page 11.)

The thermometer was assigned the wrong port number

The port number can be simply changed using the "Device Manager"(Cf. chapter Changing the
serial port number on page 11.)

The thermometer transmits "Err"

This value is sent by the thermometer if the temperature sensor is incorrectly connected. The
connection cable of the temperature sensor is likely to be damaged. This defect cannot be
repaired by the user and the thermometer must be sent beck to the manufacturer.

! You can, at any time and free of charge, download the driver from the TMU thermometer's website at
www.papouch.com/en .
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INSTALLATION

Installation of drivers in a Windows OS

First, a driver for the USB interface must be installed and then a virtual port, which will enable
access to the thermometer as a virtual serial line.

1) Connect the thermometer to a USB port. In the dialog box, choose "No, not this time" and
click on "Next >"

Found New Hardware Wizard

Welcome 1o the Found Hew
Hardware Wizard

Windows will gearch far curent and updated software by
loaking on your computer, on the hardware installation C0, or an
the Windows Update "Web zite [with pour permizzion).

Head our privacy policy

Can Windows connect toWwindows Update to zearch for
software?

) s, this time only
1 Yes, now and every time | connect a device
%1 Mo, not this time

Click Mest o continue,

Mext » l I Cancel

Fig. 3 — Wizard's welcome screen
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2) In the dialog box shown in Fig. 4, choose "Install from a list or specific location" and click
on "Next >"

Found MNew Hardware Wizard

Thiz wizard helps vou install software far;

Papouch THMU Thermometer

{ -_"_l If your hardware came with an installation CD
“z=? or floppy disk. insert it now.

YWhat do wou want the wizard to da’?

) Inztall the software automatically [Fecommendead)
&) Install from a list or specific lacation [Advanced)

Click Mest o continue,

< Back ” Mext » ]I Cancel

Fig. 4 — Found New Hardware Wizard screen
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3) In the next window (Fig. 5), select "Don't search, | will choose the driver to install" and
click on "Next >".

Found New Hardware Wizard

Please choose your search and installation options.

(3 Search for the best driver in these locations.

Ilze the check bowxes below to limit or expand the default zearch, which includes local
pathz and removable media. The best driver faund will be installed.

(#1 Don't search. | will chooze the driver ta install.

Chooze thiz option ta select the device diver from a list, Windows doez not guarantes that
the driver you chooze will be the best match for your hardweare.,

[ ¢ Back ” Mext = ][ Cancel I

Fig. 5 — search for and installation of the drivers

4) If the TMU thermometer is being installed on this particular PC for the first time, the
dialog box shown Fig. 6 appears. (If not, the dialog box shown in Fig. 7 is displayed.)
Select the first line ("Show all Devices") and click on "Next >".

Found New Hardware Wizard

Hardware Type.

Select a hardware type, and then click Mest.

Comman hardware types:

Show Al Devices
&2 1394 Debugger Device
Sa# 61883 Device Class
g2 AW Device Class
Eﬁq Batteries
@ Bluetooth Radios

'} Computer

e Digh, drives
8 Nisnlau adantars

[ < Back ” Mext » ][ Cancel

Fig. 6 — selecting the device type
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5) In the dialog box shown in Fig. 7, click on "Have Disk..."

Found New Hardware Wizard

Select the device driver pou want to install For this hardware.

Select the manufacturer and model of pour hardware device and then click Mest. If pou
hawve a disk that contains the diver you want to install, click Have Digk.

Show cormpatible hardware
todel

Fapouch TMU Thermometer VCP

& This driver is not digitally signed!
Tell e why diver signing iz imporkant k

[ ¢ Back ” Mext = ][ Cancel ]

Fig. 7 — drivers' location

6) The dialog box shown in Fig. 8 is displayed. Browse for the drivers' path in your Windows
version.(When installing from our CD, the drivers path is CD:\usb-driver\Virtual Port\ .)
After selecting the drivers, click on "OK"

Install From Disk ]
Imsert the manufacturer's installation dizk, and then
] Ok,
] rnake sure that the correct drive iz selected below.

Cancel

Copy manufacturer's files fram:

A V_| [ Brnwse...%

Fig. 8 — drivers' path

7) In the dialog box shown in Fig. 7, choose "Papouch TMU Thermometer VCP" and click
on "Next >"
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8) A warning shown in Fig. 9 will be displayed. Click on "Continue Anyway".

Hardware Installation

' 'E The zoftware vou-are installing for this hardware:
L
Fapouch TU Thermometer WCF

has not paszed Windows Logo testing to venfy itz compatibility
with Windows 2P, [Tell me whi thiz testing is important. |

Continuing your installation of this software may impair
or destabilize the commect operation of your zystem
either immediately or in the future. Microzoft strongly
recommends that you ztop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

| Continue Srpsay [ STOF Installation ]
%

Fig. 9 — "non-compatibility" warning

9) Now the drivers for the TMU thermometer's USB interface are installed. After completion,
the screen shown in Fig. 10 is displayed.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the zoftware for;

@ Fapouch TMU Thermometer WCP

Click Finish to cloze the wizard,

Fig. 10 — completing the USB interface installation
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10)Now continue by installing a virtual serial port. The dialog box shown in Fig. 11 is
displayed. Choose "No, not this time" and click on "Next >"

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will gearch for curment and updated software by
looking on vour computer, on the hardware installation CO, or an
the *Windows Update "Web site [with your permiszion).

Bead our privacy policy

Can Windows connect to Windows Update to search for
software?

) es, this time only
) Yes. now and every time | connect a device
%) Mo, nat this time

Click Mest to continue,

MHext = ll Cancel

Fig. 11 — virtual port installation wizard's welcome screen

11)Select the option according to Fig. 12.

Found New Hardware Wizard

Thiz wizard helps you ingtall software for;

I1SB Senal Part

{ '_-'J If your hardware came with an installation CD
22 or Hoppy dizk. insert it now.

“What do you want the wizard to da?

{7 Inztall the software automatically [Fecommended]
&) Install framea list or specific lacation [Advanced)

Click Mest to continue,

< Back ” MHext = ll Cancel

Fig. 12 — manual selection of drivers
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12)The same dialog box is shown as in Fig. 5; select "Don't search, | will choose the driver
to install" and click on "Next >"

13)The dialog box shown in Fig. 13 is now displayed — choose the newest driver and click
on "Next >".

Found New Hardware Wizard

Select the device driver pou want to install For this hardware.

Select the manufacturer and model of pour hardware device and then click Mest. If pou
have adizk that containg the driver pau want b install, click Have Digk.

Show compatible hardware
Model

[ISE Senal Port

& This driver is not digitally signed!
Tell e vy driver sighing is irmportant k

[ ¢ Back ” Mext = ][ Cancel I

Fig. 13 — selection of a particular driver

14)A warning shown in Fig. 14 will be displayed. Click on "Continue Anyway".

Har dware Installation

' "_'., The zoftware vou are installing for this hardware:
L
IJSE Senial Port

haz not pazzed Windows Logo testing to werfy its compatibility
with "Windows 2P [Tell me why this testing is important. )

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that pyou stop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

| Continue Snpway [ STOR Inztallabion
b

Fig. 14 — warning
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15)The virtual port installation is thus completed. A successful completion of the installation
is reported by the dialog box shown in Fig. 15.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the zoftware for;

@ I1SE Senal Paort

Click Finish to cloze the wizard,

Fig. 15 — completion of installation

16) The thermometer is ready for use.
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Changing the serial port number

When the TMU sensor is installed, it is automatically assigned the lowest unoccupied port from
the interval 1 to 255. Sometimes you may want to change this automatically assigned number.
You can do that as follows.

1) Open the Device Manager?. Expand the "Ports (COM & LPT)" item, right click on "USB
Serial Port" and select "Properties”.

L Device Ma nager

File  Acktion ‘iew Help

S 2 3

e

I j Compuker

|- ag# Disk drives

] ;_::3 Display adapkers

|-k DD CO-ROM drives

I=} Floppy disk contrallers

| & Floppy disk drives

|-{=) IDE ATAJATAPI controllers

= Kevboards

_J Mice and other pointing devices

1 5-3; Manitars

|- E8 Metwark adapters

- Ports (COM &LPT)

: y Comrunications Pork (COM1)
'y Comrunications Pork (COMZ2)
- Prirker Port (LPTL)

o 1USE Serial Port (COM3)
+ ﬂ Processors
| @ sound, video and game controllers

I b Swstem devices
: Universal Serial Bus controllers

B Papouch TMU Thermometer WP

g LUSE Root Hub

¢2 1USE oot Hub

¢ LUSE Root Hub

g LUSE Root Hub

¢ 1USE oot Hub

&= WIA Rev 5 or later USE Universal Host Contraller
¢+ WIA Rev 5 or later USE Universal Host Controller
BgP WIA Rew 5 or laker LISE Universal Host Contraller
= Y14 Rev 5 or later USE Universal Host Controller
g2+ V14 1USE Enhanced Host Controller

O O O = O O O O [ O B

¥+

Fig. 16 — Device Manager — important items

2 Start/Settings/Control Panel/System/Hardware/Device Manager
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2) You will see the dialog box shown in Fig. 17. Choose the "Port Settings" tab and click on
the "Advanced..." button.

USB Serial Port (COM3) Properties

| General Pt S'EfttiﬂEISHI Driver | Detals |
Bite per second: =N
[rata bits: 18 L]
Parity: ]Nnne .LJ
Stop bits: |1 |
Flaw contral; ]Nnne _:J
Advanced... ‘ Restore Defatlts ‘
aF. ] [ Cancel

Fig. 17 — Port Settings
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3) In the "COM Port Number" field in the “dialog box seen in Fig. 18, there is the actual
COM port number. In this field you can assign to the thermometer any port number
between 1 and 255.

Advanced Settings for COM3

COM Port Number:

Ok

-LISE Tranzfer Sizes-
Cancel

Select lower zettingz to corect performance problems at love baud rates.

Flel

Select higher zettings for faster performance. Defaults

Receve [Bytes): 4096 -
Tranzmit [Bytes): 4096 -

-BM Optionz 1 - Mizcelaneous Options

Select lower settings to corect responze problems. Serial Enumeratar v
: Serial Frinter i

Latency Timer [mzec]: 16 -
Cancel If Power Off i1
Tirmeouts - Ewent On Surprize Removal [
SetBTS On Cloze [
Winitatit ad Fintent imsctl 8 jv Dizable Modem Chl A Startup [

Mirirnurn Write Timeout [msec) n LJ

Fig. 18 — advanced settings for the virtual COM port

(If you assign to the thermometer a port already used by another device, the change will be
executed and the original device will be automatically assigned another port number.)

4) Click on "OK". Close all other windows. In certain instances, the computer has to be
rebooted to carry out the change.

5) TMU now works with the new port number.
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Installation of drivers in other operating systems

Drivers for other operating systems can be downloaded from http://ftdichip.com/FTDrivers.htm .

Currently (05/2006), there are drivers for 64-bit Windows, Linux, MAC OS and Windows
CE.NET. More detailed information about these drivers can be found at the above-cited
download website.

In order to be able to use the drivers, they have to be adapted (VID and PID) to support the
TMU thermometer. The TMU thermometer's VID and PID numbers are:

VID: 5050 HEX
PID: 0400 HEX
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COMMUNICATION PROTOCOL

TMU cannot receive instructions, it can only send out the temperature values in regular time
intervals (approx. 10 seconds). The temperature is send in a format that is compatible with the
Spinel protocol.

The thermometer's serial line parameters are:

Speed ... 9,600 Baud
Number of data bits ..............cccvveeee. 8
Parity ....coovveeeciie e none
Number of stop-bits ..........cccceeeeeiii 1

Format

The protocol format is shown in this example.

Example (the data are sent without the space characters from the TMU)

*B1E1+021.80
L Terminating character

Temperature

Instruction code

Address

Format

Prefix

Prefix
1 Byte; character "*"

Format

Format code.

1 Byte; character "B"

Address

The address of the thermometer.
1 Byte; character "1"

Instruction code

Device instruction code.

2 Bytes; characters "E1"
Temperature

Actual temperature value. It can be number from "-055.0" to "+125.0" or string "Err".
6 Bytes

An ASCII string representing the temperature value including the sign. If there is a thermal sensor’s
error, the "Err" string is transmitted.

Terminating character
1 Byte; Enter [J (HEX: ODH)
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