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Introduction 2

1 Introduction

1.1 Overview

The USB TC-08isatemperature and voltage logger designed to support multiple thermocouples. With
the accompanying PicoLog software, the unitcan be used with any laptop or PC running Windows
98SE, ME, 2000, XP, and higher. Ifyou are technically-minded and wanttotailorthe producttoa
particular application, you canwrite your own programs with the supplied driver.

Thedriverprovides coldjunctioncompensation forthermocouples. PicoLog supportsupto 10USB
TC-08devicesandthedriver can supportmore (as many as 64, ifyou have ahigh-specification PC.)

This manual describesthe physical and electrical properties ofthe USB TC-08, and provides an
explanation of howto use the software drivers. For information on PicoLog, please consultthe PicoLog
helpfile.

1.2 Installing the driver

Installation of the driver is done automatically whenyouinstall the PicoLog software. Alternately, you
candownloadthedriverfromourwebsiteat http:/Awwv.picotech.com.

1.3 Connecting the USB TC-08

Please note thatyou should notconnectthe USB TC-08 untilyou have installed the software and
restarted your PC. Tobeginusingthe USB TC-08, connectthe USB TC-08tothe USB portonyour
computerusingthe cable provided. Next, connectathermocouple to one ofthe thermocouple input
connectors. Tocomplete the installation, selectthe USB TC-08 unitand thermocouple typein PicoLog
asfollows:

1. Startup PicoLog Recorder

2. Select New Settings fromthe File menu.
The Recording dialog box appears

Recording |
Recording method IHeaI time continuous j
Actian at end of rin IStn:np j
Restart delay |1 I Minutes j

[ Use muliple converters

(] I Cancel | Help |
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3. Clickthe ok button.
The Sampling Rate dialog box appears

Sampling B ate I

Sampling interal |1 ISecnnds j ] I
M axiriurn nurber of samples |5|:||:| Cancel |
Readings per - Help |
sample I.-’-\-.s rany az pozsible j

4. Clickthe ok button.
The Converter details dialog box appears

Converter details E3 I

Cornerter bpe
Port I j Cancel |
USE Devices Help |
Device | Serial |
Status |
IISB enumeration progress
Refresh |

5. Select use Tc-08 fromthe drop-downlistof converters.
The device name and serial number should appearinthe USB Devices pane andthe USB
enumeration progress bar gradually expandsto 100%. Ifthe progress bar does not startmoving,
disconnectandreconnectthe USBTC-08,thenclick Refresh

6. Inthe USB Devices pane, selectthe use TC-08. Ifyouareusingmorethanone USBTC-08, check
the serialnumber onthe bottom ofthe device so thatyou knowwhich one to selectfromthe list

7. Clickthe ok button.

Copyright 2004 Pico Technology Limited. All rights reserved.
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Thefollowing dialog box appears

TCO8 Channels ]|

Serial g,

Cald junction unuzed

(Channel 1 unuzed Eel..

Channel 2 unused .
Channel 3 unuszed [z atile
Channel 4 unuzed

Channel 5 unuzed Help

dilid

Channel 6 unused
Channel ¥ unuzed
Channel 8 unuzed

tdainz Frequency I ROHz j

8. Inthe TC-08 Channelswindow, double-clickon Channel 1unused
The Edit TC-08 Channeldialog box appears

Edit TCO8 Channel

M ame Ithannel 1 Q.

Thermocouple I Type k. j Apply

[" Filter Enable Filker Factar IE Cancel
Help

Options...

Udadd]

9. Fromthe Thermocouple drop-downlist, selectthe type ofthermocouple youare usingand clickthe
OK button.
The TC-08 Channels dialog boxreappears

10.Clickthe ok button.
Channel 1 should nowappearinthe monitorwindowwiththe currenttemperature reading.

|'i_ PLw Recorder O]
File Settings Wiew Help
(== (= 1 [ ] H

Awaiting data filename
Use File | New data

{DChannel 1 21.10 °C
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1.4

Legal information

The material contained inthis releaseislicensed, not sold. Pico Technology Limited grants alicense
tothe personwhoinstallsthis software, subjecttothe conditions listed below.

Access
Thelicensee agreesto allowaccessto this software only to personswho have beeninformed of these
conditionsand agree to abide by them.

Usage
The softwareinthisrelease isforuse only with Pico products or with data collected using Pico

products.

Copyright
Pico Technology Limited claimsthe copyright of, and retains the rights to, allmaterial (software,

documentsetc.) containedinthisrelease. Youmay copy and distribute the entire release inits original
state, butmustnotcopyindividualitemswithinthe release otherthanforbackup purposes.

Liability
Pico Technology andits agents shall notbe liable foranyloss, damage orinjury, howsoever caused,
relatedtothe use of Pico Technology equipment or software, unless excluded by statute.

Fitnessfor purpose

Notwo applications are the same: Pico Technology cannotguarantee thatits equipmentor software is
suitable foragivenapplication. Itis your responsibility, therefore, to ensure thatthe productis suitable
foryourapplication.

Mission critical applications

This softwareisintended for use onacomputerthat may be running other software products. Forthis
reason, one ofthe conditions ofthe license is thatitexcludes usage in mission critical applications, for
examplelife supportsystems.

Viruses
This software was continuously monitored for viruses during production, howeveryou are responsible
forvirus-checking the software onceitisinstalled.

Support
Ifyouare unsatisfied with the performance of this software, please contact our technical support staff,

whowilltry tofixthe problemwithinareasonable time scale. Ifyou are still unsatisfied, please returnthe
productand software to your supplierwithin 28 days of purchase for afull refund.

Upgrades
We provide upgrades, free of charge, fromourwebsiteat  www.picotech.com. Wereservetherightto

chargeforupdates or replacements sentout on physical media.

Trademarks
Pico Technology Limited, PicoScope, PicoLog, DrDAQ and EnviroMon are trademarks of Pico
Technology Limited, registeredinthe United Kingdom and other countries

Pico Technology acknowledgesthe following product names as trademarks of their respective
owners: Windows, Excel, Visual Basic, LabVIEW, Agilent VEE, HP VEE, Delphi.

Copyright 2004 Pico Technology Limited. All rights reserved.
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1.5 Safety warning

We strongly recommend that youread the general safety information belowbefore using your product
forthefirsttime. Ifthe equipmentis notused inthe manner specified, then the protection provided may
beimpaired. This could resultindamage to your computer and/or injury to yourself or others.

Maximuminputrange
The USB TC-08isdesignedto measure voltagesinthe range of £70mV. Any voltagesin excess of
+30V may cause permanentdamagetothe unit.

Mainsvoltages
Pico products are notdesigned for use with mains voltages.

Safetygrounding
The ground of every productis connected directly to the ground of your computer viathe

interconnecting cable provided. Thisis done in orderto minimise interference. Ifthe PC (especially
laptop) is notgrounded, reading stability cannot be guaranteed and it may be necessary to manually
groundtheequipment.

Aswith mostoscilloscopes and dataloggers, you should take care to avoid connecting the inputs of
the productto anythingwhichmay be atahazardousvoltage. Ifindoubt, use ametertocheckthatthere
isno hazardous AC or DCvoltage. Failure to check may cause damage to the product and/or
computerand could cause injurytoyourself or others.

Take great care when measuring temperatures near mains equipment. Ifasensoris accidentally
connectedto mainsvoltages, yourisk damage tothe converter oryour computer and your computer
chassismaybecomelive.

Youshouldassumethatthe productdoes not have a protective safety earth. Incorrect configuration or
use ofthe deviceto measure voltages outside the maximuminputrange can be hazardous.

Repairs
The unitcontains no user-serviceable parts: repair or calibration ofthe unitrequires specialised test

equipmentand mustbe performed by Pico Technology Limited or their authorised distributors.

Copyright 2004 Pico Technology Limited. All rights reserved.
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1.6

Company details

Address:

Pico Technology Limited
TheMillHouse
Cambridge Street
StNeots
Cambridgeshire
PE191QB
UnitedKingdom

Phone:+44(0)1480396395
Fax:+44(0)1480396296

Email:

Technical Support
support@picotech.com

Sales
sales@picotech.com

Web site:

www.picotech.com

Copyright 2004 Pico Technology Limited. All rights reserved.
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Product information

2.1 Specifications

Resolution 20bits(16.25 NFR)

Thermocoupletypes BEJKNRST

Number ofinputchannels 8

Conversiontime-per activechannel 100ms

Conversiontime- CJC 100ms

Uncalibrated accuracy Thesumof+0.2%and+0.5 °C

Full scaleinput +70mV

Commonmoderange +75V

Overvoltageprotection +30V

Inputimpedance MQ

Inputconnectors 8xminiature thermocouple

Outputconnector USB upstream connector

Power requirements No power supply required

Environmental conditions 0t050°C, 25%to 75%humidity
Quotedaccuracyover20-30 °C
NOT waterresistant

Note: Theresolutionand accuracy depend uponthe thermocoupletype and the temperature range.
Belowisalistofthe thermocouples andtemperature ranges supported by the USB TC-08.

Actual measureablerange Theoretical ranges
cIc 5°Cto70°C N/a
TypeB 2°Ct01820°C(CJCmustbe>20°C  |0°Cto1820°C
TypeE -270°Ct0910°C -270°Cto1000°C
TypeJ -210°Ct01200°C -210°Ct01200°C
TypeK -270°Cto1370°C -270°Ct01370°C
TypeN -270°Ct01300°C -270°Ct01300°C
TypeR H0°Cto1760°C H0°Cto1760°C
TypeS H0°Cto1760°C 50°Cto1760°C
TypeT -270°Cto400°C -270°Cto400°C

Copyright 2004 Pico Technology Limited. All rights reserved.
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2.2

How a thermocouple works

Adiscovery by T.J. Seebeck almost 150 years ago opened the way for modern thermoelectric
circuitry. In 1831, Seebeck discoveredthatan electric currentflows ina closed circuit of two dissimilar
metalswhenone ofthetwojunctionsis heatedwithrespecttothe other.

Insuchathermocouple circuitthe current continuestoflow as long asthe twojunctions are atdifferent
temperatures. The magnitude and direction ofthe currentis a function ofthe temperature difference
betweenthejunctions and ofthe thermal properties ofthe metals usedinthe circuit. This phenomenon
isknownasthe Seebeck Effect.

The conductors canbe made of any two dissimilar metals, and when the hotjunctionis heated the
currentflow canbe observed. Ifthe position ofthe hotand cold junctionis reversed, currentwill flowin
the opposite direction.

Infact, athermocouple circuitwillactually generate ameasurable, lowvoltage outputthatis almost
directly proportionalto the temperature difference betweenthe hotjunctionand the cold junction. Aunit
changeinthistemperature difference produces some netchangeinthe voltage.

Note: More information on choosing and usingthermocouples canbefound here.

Copyright 2004 Pico Technology Limited. All rights reserved.
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Technical reference

3.1 Introduction

The USB TC-08is supplied with driver routines thatyou can build intoyour own programs. The USB
TC-08driveris supported by the following versions of the Windows operating system: 98SE, ME, 2000,
and XP.

Onceyouhaveinstalledthe software,the DRI VERSdirectory will containthe drivers and aselection of
examplesofhowtousethedrivers.

ThedriverissuppliedasaWindows DLL.TheDLLusestheC st dcal | callingconventionandcan
be usedwith C, Delphiand Visual Basic programs. It can also be used with programs like Microsoft
Excel, wherethe macrolanguage is aform of Visual Basic.

3.2 Modes of operation
3.2.1 Introduction

The USB TC-08is designed forthree specific modes of operationto suitavariety of applications. The
following modes are supported:

@ Streaming mode
@ Get Single mode

@ Legacy mode
3.2.2 Streaming mode

Streaming mode isan operational mode inwhichthe USB TC-08 unitsamples dataandreturnsittothe
computerinanunbroken sequence, using the onboard clockto ensure accurate timing.

The unitcan bufferuptotwo sets ofreadings atonce. Toavoid loss of readings, make sure that
anotherapplication onthe PC-includingthe oneyou are inthe process of writing - does not preventthe
driverfrom collecting readings for more thanthree samplingintervals.

Toallowthe driverto sample continuously, make sure thatyour application does notuse too much
processortime by callingthe Windows Sl eep() functioninany samplingloops (see example
below.)

Hint: Trynottousea Sl eep() callforlessthan50-100milliseconds,e.g., Sl eep(50) or
Sl eep( 100) .Ifyouare programming aWindows GUIl application, agood alternative to sampling
loopsisthe WM _T1 MERmessage.

Copyright 2004 Pico Technology Limited. All rights reserved.
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Example

Thefollowing codeis afragmentofa C application demonstrating howto use Streaming mode withthe
USBTC-08driver:

/1 Setting up and running the unit in Stream ng node
/ / o o o o o o e o o o o o e o o e o e e e e e e e e e e e e e e . e e e e e e e e e e e e e e

usb tc08 set nmins(handle, 0); // use 50Hz mains noise rejection

for (channel = 0; channel < 9; channel ++)

{

/1l set each channel up as a type K thernocouple

/1 channel 0 is the cold junction and will be enabl ed
/1l by setting the third argunment to anything other than
usb tc08 set channel (handle, channel, 'K")

}

/1 find out how fast the unit can sanple in its current setup state
m nimum_interval = usb tc08 get mninmuminterval ns(handle);

usb tc08 run(handle, mninuminterval); // sanple as fast as possible

/1 not required (just illustrates that the application
/1 can be idle while the driver collects the readings)
Sl eep(10000);

/1 use a two dinensional array with an array of readings for each channe
/1 In a real application, this would be a nested |loop to regularly poll
/1 the unit for readings
for (channel = 0; channel < 9; channel ++)
{
no_of readings = usb tc08 get tenp( handle
& eadi ng_buf f er[ channel ],
& i mes_buf fer[ channel ],
buf fer _| engt h,
&over fl ows[ channel ],

channel
0, // degrees Centigrade units
0); /1 do not fill mssing readings

}

/1 finished polling, now do sonething with the readings

/1 if overflows[channel] is high, then one of the readings
/1 in reading_buffer[channel] has exceeded the input range
/1 of the USB TC- 08

/1 only stop the unit when we've conpletely finished streamn ng
usb tc08 stop(handl e);

Note: You should close down all other applications while you are performing any timing-critical data
loggingtasks. Checkthatthe Windows scheduler does nothave any activities planned during the
logging session.

Copyright 2004 Pico Technology Limited. All rights reserved.
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3.2.3 Get Single mode

GetSingle modeisan operational mode inwhichreadings are produced ondemand, usingthe
usb_tc08 get_single function. Since the functionrelies entirely onthe timing ofthe calling application, it
isidealfortime intervals of greater than 1 minute. If high-speed sampling isrequired, use

Streaming mode.

Note: The function call overhead can be significant, since ittakes approximately 360 msto convertall 9
channels, equatingto40 ms per channel. Toreduce this overhead, disable channelsthatare not
required.

Example

Thefollowing codeis afragment ofa C application demonstrating howto use Get Single mode withthe
USBTC-08driver:

usb tc08 set nmins (handle, 0); // use 50Hz nmins noise rejection

for (channel = 0; channel < 9; channel ++)

{

/1l set each channel up as a type K thernocouple

/1 channel 0 is the cold junction and will be enabl ed
/1l by setting the third argunent to anything other than
usb tc08 set channel (handle, channel, 'K');

}

/1 find out the approxi mate conversion tine

/1 for a call to usbhb_tc08 _get_single

m nimum.interval = usb tc08 get mnimuminterval ns (handle);
printf("Conversion tine: %\n", mninmm.interval);

/1l Collect 10 readings over approximately 9 mnutes
last _time = GetTickCount();
for (i =0, i <10, i++)

{

/1 do the conversion for all channels

usb tc08 get single( handle

val ue_array, /'l short value_array[9]
&overflow fl ags,
0); /1 degrees Centigrade units
/1 print out the values
printf("\n\nTinme: % mnute(s)", i);
for (¢ =0; ¢ <9; c++)
{

/'l check for overflows on each channe

/1 with a bitwi se & conparator

/1 shift the conparison bit to nmatch the channe
if (overflow flags & (1 << ¢))

{

Copyright 2004 Pico Technology Limited. All rights reserved.



13 USB TC-08 Help

printf("\nChannel % overflowed", c);

}

else // no overflow
{
printf("\nChannel 9%l: %", c, value_array[c]);
}

}

if (i <9

{

while (60000> (CGetTickCount() - last_tine)) // 60000ns = 1 mnute
{
Sl eep(100); // let other applications run
}

last _time = GetTickCount();

}

}
3.24 Legacy mode

Legacy mode is designedto aid developers who have already written code for the serial version of the
TC-08andare notyetreadytorewritetheircodeforthe Streamingor Get Single modes available with
the USB version. The legacy supportis going to be phased out and will eventually be removed from
the driveraltogether. Ifyouwantfull supportinthe future, use the Streaming or Get Single modes.

Toallow codeto be easily developed for both the serial version and the USB version ofthe TC-08, all
thefunctionnameshave beenchanged. The usb tc08 legacy set channel functionnolonger
supports offsetand gain - thisis now stored only as calibrationinformationinthe unititself. The legacy
routines willbe familiar if you previously used the serial TC-08, however, the following changes should
be madeto convertlegacy applications:

@ Referencethe newHeaderfile

@ Referencethe newLibraryfile

@ Placethenew DLL inthedirectory ofthe application

@ Setthe mainsfrequency

@ Runandstopthe unit

@ Storeahandlereturnedfrom usb_tc08 open_unitinstead of using the serial portnumber

Copyright 2004 Pico Technology Limited. All rights reserved.
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14

Thefollowing code isafragmentofa C application demonstrating howto use legacy mode with the

USBTC-08driver:

/1 Setting up and running the unit in Legacy node

/1 This is designed to nmake it easier to adapt code witten

// for the Serial TC08 for use with the USB TC08

usb tc08 set nmins(handle, 0); // use 50Hz mains noise rejection

for (channel = 1; channel < 9; channel ++)

{

/1l set each channel up as a type K thernocouple

/1 switch off filtering for all channels
usb tc08 | egacy set channel (handl e, channel

}

usb tc08 | egacy run(handl e);

| ast_cycle_no = 0;
no_of readi ngs = O;

while (no_of _readings < 50) // collect 50 readings

0);

{
usb tc08 | egacy get cycle(handle, & his_cycle_no);
if (last_cycle_no !'= this_cycle_no)

{

| ast_cycle_no = this_cycle_no
no_of _readi ngs++;

for (channel = 1; channel < 9; channel ++)
{
usb tc08 | egacy get tenp( &reading[channel],
handl e,
channel
0);

}

/1 now do sonething with the readings
/1 check that they have not overfl owed

/1 by conparing each reading with 2147483647L

/1 or LONG MAX (include lints.h)

usb tc08 | egacy get cold junction(handle, &cold_junction);
/1 now do sonething with the cold junction tenperature

}
}

usb tc08 stop(handle);

Copyright 2004 Pico Technology Limited. All rights reserved.
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3.3
331

Driver routines
Introduction

Thefollowingtable explains each ofthe USB TC-08routines:

Routine

Description

New USB and serial mode

usb tc08 open unit

Opensthe USB TC-08 unitand getsavalid USB handle.

usb tcO8 open unit async

Opensthe unitasynchronously.

usb tcO8 open unit progress

Pollsthe unit'senumeration progress duringasynchronous

operation.
usb tcO8 close unit Closesthe handle.
usb tc08 stop Stopstheunitstreaming.

usb tc08 set mains

Settorejecteither50Hz or 60 Hz mainsinterference.

usb tc08 get minimum_interval ms

Returnsthe minimumsamplingintervalforthe current
setup.

usb tc08 get unit info

Retrievesinformationonaparticular unitand presentsitas
astructure.

usb tc08 get formatted info

Retrievesinformationonaparticular unitand presentsitin
stringform.

usb tcO8 get last error

Returnsthe lasterrorforaspecified unitorforacallto
openaunit.

New USB mode only

usb tc08 set channel

SetsupaUSB TC-08channel.

usb tc08 run

Startsthe USB TC-08unitstreaming.

usb tc08 get single

Convertsreadingsfromcurrently setup channelson
demand.

usb tc08 get temp

Instreaming mode, retrievestemperature readingsfroma
specified channel.

usb tcO8 get temp deskew

Instreaming mode, retrievestemperature readingsfroma
specified channelwithtime deskewed.

Legacy mode only

usb tc08 legacy run

Startsthe USB TC-08unitrunninginlegacy mode.

usb tc08 legacy set channel

SetsupaUSBTC-08channel.

usb tc08 legacy get temp

Retrievestemperature readings from a specified channel.

usb tc08 legacy get cold junction

Retrievesatemperature reading forthe coldjunction.

usb tc08 legacy get driver version

Returnsthedriverversion.

usb tc08 legacy get version

Returnsthe hardware version ofthe USB TC-08 unit.

usb tcO8 legacy get cycle

Returnsthe number of readingstakensofar.

Copyright 2004 Pico Technology Limited. All rights reserved.
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3.3.2
3.3.21

New USB mode and legacy mode

usb_tc08 open_unit

short wusb_tc08 open_unit (void)

Thisroutine returns avalid handle tothe USB TC-08ifthe driver successfully opensit. Inthe case ofthe
routine failing, see the error code explanationsinthe usb tcO8 get last error section. Ifyouwishtouse
morethanone USB TC-08, thisroutine should be called once foreach unitconnectedtothe PCthe
functionwillreturn Oifthere are nomore units found. The driveristhread safe and will notallowaccess
toasingle unitfrommore thanone application. If, therefore, usb_t c08_open_uni t doesnotfinda
unit, checkthatother applications are not usingthe USB TC-08. Thisincludes applications on other
useraccountsonthe same computer, wherefastuser switchingis supported.

Note: The usb_t c08_open_uni t functionprovidesasimplewaytoopenUSB TC-08 units.
However, the function calllocks upthe calling thread untilthe attached USB TC-08 unithas beenfully
enumerated. Ifasingle threaded application needsto perform concurrent processing, suchas
displayingaprogressbar, usb tc08 open_unit_async should be used.

Arguments:

None

Returns:

Positive short |-Thehandletoaunit

0 -Nomoreunitswere found.
-1 -Unitfailedtoopen. Call usb tc08 get last error withahandle of Oto obtain
the errorcode.
Example

Thefollowing codeisafragmentofa C application which demonstrates howto open multiple units with
the USB TC-08driver. The handlestothe openunits are stored inanarray for later use:

for (i = 0; (new_handle = usb tc08 open unit()) > 0; i++)
{
/1l store the handle in an array

handl e_array[i] = new_handl e;

}

no_of units = i;

/1 deal with the error if there is one,
/1 if new_handle was zero, then there was no error
/1 and we reached the |ast available unit
if (new_handle == -1)

{

error_code = usb tc08 get last error(0);

printf("Unit failed to open\nThe error code is %", error_code);

Copyright 2004 Pico Technology Limited. All rights reserved.
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3.3.2.2

/1 could termnate the application here

/1
/1 Start using the open units
/1

ush_tc08 open_unit_async

short usb_tc08 open_unit_async (void)

Thisroutine begins enumerating USB TC-08 unitsinthe background and provides areturn
immediately, sothe callingthread can continue executing other code.

Note: Thedriveristhread safe and will notallow accessto a single unitfrom more than one application.
If, therefore, usb_t c08_open_uni t _async doesnotfindaunit,checkthatotherapplicationsare
notusingthe same USB TC-08. Thisincludes applications on other useraccounts onthe same
computer, wherefastuser switchingis supported.

Arguments
None

Returns:

1 - The callwas successful.

0 -Nomoreunitswerefound.

-1 -Anerroroccurred, call usb tc08 get last error withahandle of 0to obtainthe error

code.

Example

Thefollowing codeis afragment ofa C application whichdemonstrates howto openasingle unitwith
theasynchronous openunitfunctions:

/1 Opening a unit asynchronously

/1 Tell the driver to start enunerating the unit in the background
/1 (usb_tc08 open_unit_async returns imediately)

result = usb tc08 open unit _async();
/1 handl e any error conditions

if (result == -1)

{

error_code = usb tc08 get last _error(0);
printf("Unit failed to open\nThe error code is %l", error_code);

/1 could termnate the application here

}

else if (result == 0)

{
printf("No USB TCO08 units found");

Copyright 2004 Pico Technology Limited. All rights reserved.
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/1 could termnate the application here

/1 No errors, so start polling usb_tc08 open_unit_progress
/1 continuously for its enuneration state
do

{

result = usb tc08 open unit progress(&handle, &progress);

switch (result)
{
case USBTC08_ PROGRESS FAI L: /1 enum equates to: -1
error_code = usb tc08 get |last error(0);
printf("Unit failed to open\nThe error code is %l", error_code);

/1 could termnate the application here
br eak;

case USBTCO8 PROGRESS PENDI NG // enum equates to: O
printf("\nThe unit is %l percent enunerated", progress);
Sl eep(500); // wait for approx. half a second
br eak;

case USBTCO8 PROGRESS COWPLETE: // enum equates to: 1
printf("\n\nThe unit with handle '%', opened successfully", handle);

br eak;
}
}
while (result == USBTCO8_PROGRESS_PENDI NG ;
/1
/1 Start using the open unit
/1

3.3.2.3 usb_tc08_open_unit_progress

short usb_tc08 open_unit_progress( short * handle,
short * progress)

Thisfunctionshouldbecalledafter usb_t c08 open_uni t _async.Repeatedly callthisfunction
todetermine the state ofthe background enumeration process. Foranexample of usage, see
usb_tc08 open _unit_async.

Arguments:

handl e (Out) Ahandle (positive short) tothe unitifthe enumerationis
completed. Handle willalways be Oifthe enumerationisincomplete.

progress |(Out)(Optional-canpass NULL) returnsanumberfrom0to 100
representing the percentage completion ofthe enumeration ofone
unit.

Copyright 2004 Pico Technology Limited. All rights reserved.
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Returns:

-1 (USBTC08 PROGRESS FAI L) Anerroroccurred, call
usb tc08 get last error withahandle of O
to obtainthe error code.

0 (USBTCO8_PROGRESS_PENDI NG)  |Enumerationhasnotcompleted (keep
calling
usb_tc08 open_unit_progress)

1 (USBTCO8_PROGRESS_COVPLETE) |Enumerationhascompletedandthe
handleis nowvalid.

3.3.2.4 usb_tc08_close_unit

short tc08_close_unit(short handle)

Thisroutine closesthe unitforaspecified USB handle.

Arguments:

handl e - Specifiesthe USB TC-08unit.

Returns:

-Use usb _tc08 get last error.
-Unitclosed successfully.

Note: Ifyou successfullyopenany USB TC-08 units, youshouldcall usb tc08 close unit foreach
handle before you exitfromyour program. Ifyou do not, there isa chance thatthe unitwillnotreopen
untilithas beendisconnected and reconnected.

3.3.2.5 usb_tc08_stop

short usb_tc08 stop (short handle)

Thisroutine stopsthe unitfromrunning.

Arguments:

handl e -Specifiesthe USB TC-08 unit.

Returns:

-Invalid parameter.
-Unitstopped streaming successfully.
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3.3.2.6 usb_tc08 set_mains

short usb_tc08_set_mmins( short handl e,
short sixty_hertz)

Thisroutine setsthe USB TC-08torejecteither500or60Hz.

Arguments:
handl e -Specifiesthe USB TC-08 unit.
sixty_hertz |-Specifieswhethertoreject50Hzor60Hz. Ifsetto 1, the unitwill
reject60Hz, ifsetto 0, the unitwill reject 50Hz.
Returns:
-Use usb _tc08 get last error.
-Mainsrejectionsetcorrectly.

Note: Ifthe rejectionis notset correctly the unitwillbe more susceptible to mainsinterference.
3.3.2.7 usb_tc08_get_minimum_interval_ms

long usb_tc08 get_mninum.interval _nms (short handle)

Thisroutine returnsthe minimumsampling interval (or fastest millisecond interval) that the unitcan
achieveinits currentconfiguration. The configurationisdefinedby calling usb_tc08 set channel().

Arguments:
handl e - Specifiesthe USB TC-08 unit.
Returns:
0 -Use usb tc08 get last_error.
M ni murr |-Minimumsamplinginterval for currentsetup (inmilliseconds).
I nterval

Note: The USB TC-08 can sample, from asingle channel, atarate of 10 samples per second. The
absolute minimum samplinginterval, with all 8 channels andthe cold junction enabled, is900ms. You
mustensure thatyou setup allthe channels thatyouwishto use before calling this routine.

3.3.2.8 usb_tc08 _get_unit_info

short get_unit_info( short handle,
USBTCO8_I NFO * i nfo)
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Thisroutine getsthe unitinformationand copiesittothe  USBTCO08_INFOstructure, declaredinthe
usbtc08.hheaderfile. If zerois passedtothe function asthe handle, only the driver version member will
bevalid, butthe functionwillreturn 1 (success.)

Arguments:
handl e -Specifiesthe TC-08 unit.
info - Apointertoastructure containing unitinformation.
Returns:
-Use usb _tc08 get last_error.
-Routinewas successful.

3.3.2.9 usb_tc08 get formatted_info

short usb_get formatted_info ( short handle,
char * unit_info,
short string_length)

Thisfunctionissimilartothe usb_get unit_info routine, however, the unitinformationisreturnedinthe
form ofaformatted character string. The string is separatedinto the following elements, each
appearingonadifferentline: driver version; hardware version; variantinfo; serial number; calibration

date.
Arguments:

handl e - Specifiesthe USB TC-08 unit.

unit_info - Astringwherethe unitinfoisto be placed.

string_| engt h |-Lengthofthe stringto be copied. Should be atleast256

(USBTC08 MAX_ INFO_CHARS)characterslong.

Returns:

0 - Too many bytesto copy, willcopy as manyfulllinesas

possible.
1 -Routinewas successful.

3.3.2.10 usb_tc08 get_last_error

short wusb_tc08 get last_error (short handle)

Thisroutine returnsthe lasterror for the unitspecified by handle. If zerois passed instead ofahandle,
thefunctionreturnsthe error associatedwiththelastcallto usb tcO8 open unitor
usb tc08 open unit async.

Note: Ifaninvalid handleis passedto afunction, the functionwill fail. The error code, however, cannot
beassociatedwithaunitso usb_t c08_get | ast _er r or willnotretainanerrorcodeinthis
instance. usb_t c08_get _| ast _er r or willalsofailiftheinvalid handleis passedtoit.

Theerrorcodes, alsofound inthe C headerfile, are asfollows:

Copyright 2004 Pico Technology Limited. All rights reserved.



Technical reference 22

User/Developer error codes:

Error |Error
code

Furtherinformation

0 |USBTC08 ERROR OK Noerroroccurred.

1 |USBTC08 ERROR _OS NOT SUPPORTED Needto use Windows 98 SE (or later)
orWindows 2000 (or later.)

2 |USBTC08 ERROR_NO_CHANNELS SET Acallto usb_tc08 set channelis
required.

3 |USBTCO08_ERROR_INVALID_PARAMETER

Oneormore ofthe functionarguments
wereinvalid.

4 |USBTC08 ERROR_VARIANT NOT_SUPPORTED

The hardware versionis not
supported. Downloadthe latestdriver.

5 |USBTCO8 ERROR_INCORRECT MODE

Anincompatible mixoflegacyand
non-legacy functionswas called (or
usb tc08 get single was calledwhile
in streaming mode )

6 |USBTC08 _ERROR_ENUMERATION_INCOMPLETE

usb tc08 open unit_asyncwas
called againwhile abackground
enumerationwasalready inprogress.

Note: Formore detailsonerrorcodes, see troubleshooting.

Reserved Pico error codes

Errorcode |Error

Furtherinformation

7 USBTCO08_ERROR_NOT_RESPONDING

Cannotgetareplybackfroma
USBTC-08unit.

USBTC08_ERROR_PW_FAIL

Unabletodownload firmware.

USBTC08 ERROR_CONFIG_FAIL

Missing or corrupted EEPROM.

10 USBTC08 ERROR_NOT _FOUND Cannotfindenumerateddevice.
11 USBTC08 ERROR THREAD FAIL Athreading functionfailed.

12 USBTC08 ERROR_PIPE_INFO_FAIL CannotgetUSB pipeinformation.
13 USBTC08 ERROR_NOT_CALIBRATED No calibration date wasfound.

14 USBTC08 ERROR PICOPP_TOO OLD Anold picopp.sysdriverwas

found onthe system.

Note: These reserved error code values are only meaningful to Pico technical support staff, butthey
are suppliedto allowdeveloperstodisplaywarningsintheir applications. For more details on error

codes, see troubleshooting.
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Arguments:
handle - Specifiesthe USB TC-08unit.
Returns:
1 -Invalidhandle.
Error code - Seethe error code information above for further explanation.
3.3.3 New USB mode only
3.3.3.1 usb_tc08_set_channel
short usb_tc08_set_channel ( short handl e
short channel,
char tc_type)
Youshould callthis routine once for each channelthatyouwantto use. You candothis any time after
calling usb_tc08 open_unit. By default, allchannels are disabled.
Arguments:
handl e -Specifiesthe USB TC-08unit.
channel  |-Specifieswhich channelyouwantto setthe details for: this should be
between0-8(0denotesthe coldjunction.)
tc_type |-Specifieswhattype ofthermocoupleisconnectedtothischannel. Set
toone ofthe following characters:'B','E','J','K','N','R",'S", T.'Use a
spaceinquotestodisable the channel. Voltage readings canbe
obtained by passing 'X'asthe character.
Returns:
-Use usb tc08 get last error.
-Routinewas successful.
Note: The CJCisalways enabled automatically ifathermocoupleis being used. Whenno channels
are active asthermocouples, the CJC can be optionally enabled or disabled.
3.3.3.2 usb_tc08_run

[ ong usb_tc08 run( short
| ong

handl e,
interval)

Thisroutine startsthe unitrunning withasampling interval, specified in milliseconds. This routine should
be called after usb_tc08 set channel hasbeencalled.

Arguments:

handl e

-Specifiesthe USB TC-08unit.

i nterval

- Specifiesthe requested sampling period. You canuse
usb tc08 get minimum _interval mstoobtainthe smallestsampling
period permitted with the currentsetup.
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Returns:

0

-Use usb tc08 get last error.

I nterval

-Actualinterval allowed by the driver.

3.3.3.3 usb_tc08_get_single

short wusb_tc08_get_singl e(

short handl e,

float * tenp,
short * overflow flags,
short units)

The channels mustbe setup before calling this function, and the unitmustnot have been putinto
Streamingmodewith usb _tc08 run,asthiswillcause usb_t c08 get _si ngl etofail. Thefunction
willconvertallreadings ondemand. For more detailsand anexample seethe  Get Single mode

section.

Arguments:

handl e

- Specifiesthe USB TC-08 unit.

tenp

-Pointertoanarray oflength [9]. There are 9 channelsonthe
USB TC-08 (8 +coldjunction) andthe readings are always
placedinthe array subscript corresponding tothe channel
number. Channelswhichare notenabled arefilledwith QNaN
values.

overflow_flags

- Pointerto avariable containing aset of bitflags that are set
highwhenan overflow occursonaparticularchannel. An
overflowoccurswhentheinputsignalis higherthanthe
measuring range ofthe USB TC-08.

The lowestsignificantbit (bit0) represents channel O (the cold
juctionchannel)and bit8 represents channel 8 (the last
thermocouple channel). Bitwise comparisons should be
performedtodeterminethe overflow state of each channel.

units

- Specifiesthe temperature units forreturned data:

0:USBTCO08_UNITS_CENTIGRADE
1:USBTCO08_UNITS_FAHRENHEIT
2:USBTCO08_UNITS_KELVIN
3:USBTCO08_UNITS_RANKINE

Returns:

-Anerroroccurred,use usb tc08 get last errortogetthe
code.

-Thefunctionsucceeded.

3.3.3.4 usb_tc08 get_temp

| ong usb_tc08_get _tenp(

short

handl e,
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float * tenp_buffer,
long * times_ns_buffer,

| ong buffer_l ength,
short * overfl ow,
short channel ,

short units,

short fill_m ssing)

Onceyouopenthedriverand setup some channels,youcancallthe usb_tc08 run routine. Thedriver
willthen beginto continually take readingsfromthe USBTC-08.Usethe usb_t c08 get tenp
routinetoretrieve readings fromthe driver's buffer periodically. The function mustbe called atleast
once per minute to avoid losing data (the driver's buffer is circular, so the oldest readings will be
overwrittenfirst).

Streaming made relies onthe driverto buffer readings withoutinterruption. Ifthe driver does notget
enoughshare ofthe PC's processortime (the mostfrequent cause of which istoo many applications
running atthe sametime), readings will be dropped and the sample buffer willbe paddedwith  QNaN
floatingintegers.

Warning: The padding ofthe bufferis also dependentonthe performance ofthe PCand undervery
heavy processorloading, padding may notalways be accurate.
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Arguments:

handl e

-Specifiesthe USB TC-08 unit.

tenp_buffer

- Pointertoalocationwhere the readings are to be placed.

times_ns_buffer

-Returnsthetimethatthefirstchannelwas converted
(optional.)

buffer_Ilength

-Lengthofdatabuffers.

overfl own

- Pointerto avariable thatwill be assigned avalue of 1ifan
overflow occured onany ofthe readings copiedinto
t enp_buf f er ,orOifanoverflowdid notoccur. An
overflowoccurswhentheinputsignalis higherthanthe
measuring range ofthe USBTC-08.

channe

- Specifiesthe channeltoread the temperature from.

units

- Specifiesthetemperature unitsforreturned data:

0:USBTC08_UNITS_CENTIGRADE
1:USBTCO08_UNITS_FAHRENHEIT
2:USBTC08_UNITS KELVIN
3:USBTCO08_UNITS_RANKINE

Voltagesare alwaysreturned in millivolts

fill _mssing

-Choosewhetherornottoreplace QNaN valueswiththe
lastknownvalue:

0-Use QNaNstorepresentmissing readings
1-Fillmissing readings with previous good reading.

Returns:

-Anerroroccurred,use usb_tc08 get last errortogetthe
code.

- Currently noreadingstocollect.

-Number of readings copied into array (there may stillbe

morereadingsinthe driver'sinternal buffer.)
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3.3.3.5 usb_tc08 get temp_deskew

| ong usb_tc08_get _tenp_deskew ( short handl e,
float * tenp,
long * tines,

| ong buffer _| ength,
short * overfl ow,
short channel ,

short units,

short fill_m ssing)

Sameas usb tc08 get temp butthetimestake accountof smalldifferences causedbythe orderin
which channelsare converted. Note: Unlessthereisaspecificreasontousethe
usb_tc08_get _tenp_deskewedroutine, usb_t c08_get _t enp shouldbe usedinstead.

Arguments:

handl e - Specifiesthe USB TC-08 unit.

tenp -Pointertoalocationwhere the temperature isto be placed.

times_ns_buffer |-Returnstheexacttimethatthischannelwasconverted

(optional.)
buffer | ength - Specifiesthe length ofthe sample buffer.
overfl own - Pointerto avariable thatwill be assigned avalue of 1 ifan

overflow occured onany ofthe readings copiedinto

t enp_buf f er ,orOifanoverflowdid notoccur. An
overflowoccurswhentheinputsignalis higherthanthe
measuringrange ofthe USB TC-08.

channel - Specifiesthe channeltoreadthe temperature from.
units - Specifiesthetemperature unitsinwhichthe dataare
returned:

0:USBTCO08_UNITS_CENTIGRADE
1:USBTCO08_UNITS_FAHRENHEIT
2:USBTCO08_UNITS_KELVIN
3:USBTCO8_UNITS_RANKINE

Voltages are always returned in millivolts.

fill _missing -Choosewhetherornottoreplace QNaN values (missing
readings)withthelastknownvalue:

0-Use QNaNstorepresentmissingreadings.
1-Fillmissingreadings (hoQNaNs.)
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Returns:

-1 -Anerroroccurred,use usb tc08 get last errortogetthe
code.

-Currently noreadingstocollect.

> 0 -Number of readings copied into array (there may stillbe
morereadingsinthedriver'sinternal buffer.)

3.3.4 Legacy mode only
3.3.4.1 usb_tc08 legacy_run

short wusb tc08 | egacy run(short handl e)

Thisroutine startsthe sampling thread andforces the specified unitto runinlegacy mode.

Arguments:
handl e -Specifiesthe USB TC-08unit.
Returns:
0 -Use usb tc08 get last error.
1 -Legacyrunsuccessful.

3.3.4.2 usb_tc08_legacy_set_channel

short usb_tc08_| egacy_set _channel (short handl e,
short channel,
char tc_type,
short filter _factor,
short offset,
short sl ope)

You should callthis routine once for each channel that youwould like totake readings from. You cando
thisanytimeaftercalling usb_tcO8 open_unit.
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Arguments:
handl e - Specifiesthe USB TC-08 unit.
channel - Specifieswhich channelyouwantto setthe detailsfor: This
shouldbe betweenOand8.
tc_type - Specifieswhattype of thermocouple is connectedtothis
channel. Setto one ofthe following characters'B','E','J', 'K,
'N','R','S','T.'"Use aspaceinquotestodisable the channel.
filter_factor |-Specifiesthesizeofthe medianfilter. Eachtimethe driver
takesareadingfromthis channel, itupdatesthefiltered value
by adding areadingtoamedianfilter. Thefilterfactor canbe
settoany value between 0-255 (0 or 1 turnsfiltering off).
filter_factor |-Theseparametersare providedforbackward compatibility
withthe serial TC-08 and have no effectwhenusedwiththe
USBTC-08.
Returns:
0 -Use usb_tc08 get last error.
1 -Legacy setchannel successful.

Note: This function should notbe called unless you are operating the USB TC-08inlegacy mode,
havingcalled usb tc08 legacy run.

3.3.4.3 usb_tc08_legacy_get_temp

short usb_tcO08 | egacy_get _tenmp (long * tenp,
short handl e,
short channel,
short filtered)

Onceyouopenthedriverand define some channels, youcancallthe usb_tc08 legacy run routine.
Thedriverwillthen constantly take readings fromthe USB TC-08. Temperatures are returnedin
hundredths of adegree Centigrade and voltages are returned in microvolts.
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3.34.4

3.3.45

Arguments:

channel |- Specifiesfromwhichchanneltoreadtemperature. Shouldbe Ofor
CJC, 1forChannell, 2forChannel2andsoon.

tenp -Pointertoalocationwhere readings are to be placed. Eachreading
shouldbe comparedwith2147483647LorLONG_MAX (include
limits.h)tocheckforoverflows. Anoverflowoccurswhentheinput
signalis higherthanthe measuringrange ofthe USB TC-08.

filtered |-Specifieswhetherornottofilterthedata. Thereadingsare median
filtteredifsetto 1. 0 causesthe unfiltered temperature to be storedin
t enp. Thefilter has adepth defined by the filterfactor, setduringa
usb_legacy set_channel call.

Returns:

0 -Use usb tc08 get last error.

1 - Temperatureretrieval successful.

Note: This function should notbe called unless you are operating the USB TC-08inlegacy mode,
havingcalled usb_tc08 legacy run.

usb_tc08_legacy_get_cold_junction

short wusb_tc08 | egacy _get _cold_junction (long * tenp,
short handl e)

Thisroutine retrieves acold junction temperature reading. This canalso be achieved by passing
channel=0to usb _tc08 get temp.Temperaturesarereturnedinhundredths ofadegree Centigrade.
Normally, youdo notneedtoworry aboutthe cold junctiontemperature, asthe driver automatically
usesitto compensate thermocouples. Itcan, however, be useful as anindication ofambient
temperature.

Arguments:

handl e -SpecifiesUSB TC-08 unit.

tenp - Pointertoalocationwhere the temperature readingisto be stored.
Returns:

0 -Use usb _tc08 get last error.

1 - Retrieval of cold junction temperature reading successful.

usb_tc08_legacy_get_driver_version

short wusb_tc08 | egacy_get _driver_version (void)

Thisroutine returnsthe driverversion. Thisis usefulwhenyou needtofind outifthe latestdriveris being
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3.3.4.6

used.
Arguments:
none
Returns:
Driver version nunber

usb_tc08_legacy_get_version

short wusb_tc08_| egacy_get version (short * version,

short handl e)

Thisroutine setsthe 'version'variable to match the version ofthe USB TC-08 currently being used.

Arguments:

handl e - Specifiesthe USB TC-08 unit.

versi on |-Pointertoalocationwherethe version numberistobe stored.
Returns:

0 -Invalidhandle.

1 -Retrieval of version number successful.
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3.3.4.7 usb_tc08 legacy_get_cycle

short usb_tc08 | egacy_get _cycle (long * cycle,
short handl e)

Thisroutine givesthe number of complete cycles of readings taken fromaparticular USB TC-08.
Calling usb_tc08 legacy get temp causesthe mostrecentreading forthe specified channeltobe
returnedimmediately. Ifyouwishtorecordvalues onlywhenthe driver hastaken anewreading, you
canusethisroutine tofind outhowmany complete cycles of readingsthe driver hastaken. Thenyou
cancall usb_tc08 legacy get temp, butonlywhenthe cycle hasbeenincremented.

Arguments:

handl e - SpecifiesaUSB TC-08 unit.

cycle - Pointertoalocationwhere the cycle numberisto be stored.
Returns:

0 -Use usb_tc08 get last error.

1 -Legacygetcycle successful.

Tip: Donottestforanexactcycle number; instead, testfor a different cycle number as your application
may have missedreadings. Seethe Legacy mode sectionforanexample.

Note: Thisfunction should notbe called unless you are operating the USB TC-08inlegacy mode,
havingcalled usb_tc08 legacy run.
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3.4 Programming
3.4.1 Introduction
We supply examples for the following programming languages:
CandC+
Delphi
Excel
LabVIEW
Visual Basic
HP-Vee
342 CandC++
C
The Cexample programis ageneric Windows application: itdoes not use Borland AppExpertor
Microsoft AppWizard. To compile the program, create a new project containing the followingfiles:
usb tcO8tes.c
usb tcO8tes.rc
either usbt c08bc. | i b (Borland 32-bitapplications)
or usbt c08. | i b (MicrosoftVisual C 32-bitapplications)
Thefollowingfiles mustbe inthe same directory:
usb_tcO8tes.rch
usbt c08. h
usb_t c0832. dl | (All32-bitapplications)
C++
C++programs canaccessallversionsofthedriver. If usbt c08. hisincludedinaC++program,the
PREF1 macroexpandstoextern"C": this disables name-mangling (or name-decoration),and enables
C++routinesto make callstothe driverroutines using C headers.
3.4.3 Delphi

The WIN sub-directory containsasimple program usbt c08. dpr whichopensthedriversandreads
temperaturesfromthe three channels. Youwillneed the following files to build acomplete program.

@ usbtcO8f mdf
@ usbt c08f m pas
@ usbt c08. i nc

Thefile USBTCO8. i nc contains procedure prototypes forthe driver routines: you caninclude thisfile
inyourapplication.

Thisexample has beentested with Delphiversions 1,2and 3.
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3.44 Excel

The easiestwaytotransfer datato Excelisto use the PicoLog software application.

If, however, you needto do something thatis not possible using PicoLog, you canwrite an Excelmacro
whichcalls usbt c08. dI | toreadinasetofdatavalues. The Excel Macrolanguageissimilarto
Visual Basic.

Theexample USBTC0832. XL Sreadsin20valuesofthe coldjunctiontemperature and channel 1
temperature, one persecond, and assignsthemtocellsAl..B20.

345 LabVIEW

Whileitis possible to access all of the driver routines described earlier, itis easierto use the special
LabVIEWaccessroutine. The usb_t c08. | | blibraryinthe DRIVERS sub-directory showshowto
accessthisroutine.

Tousethisroutine, copy usb_tc08. |1 bandusb_t c0832. vi toyourLabVIEW user.lib
directory. Youwillthenneed usb_t c08 sub-vi,andanexample sub-viwhichdemonstrate howtouse
them. You canuse one ofthese sub-vis for each ofthe channels thatyouwishto measure. The sub-vi
returnsatemperature forthermocoupletypes.

3.46 Visual Basic

The DRI VERSdirectory containsthe followingfiles, created in Visual Basic 6:

USBTC0832. VBP
USBTC0832. BAS
USBTC0832. FRV
USBTC0832. VBW

3.4.7 HP-Vee

Theexampleprogram usb_t c08. vee showshowtocollectablock ofdatafromthe usb_t c08.
Thereare prototypesin USB_TCO08. vh.
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3.5

Troubleshooting

Thefollowingtable lists each ofthe error codes describedinthe usb tc08 get last error section, and
dividestheminto categories, sothatyou knowwhatto dointhe eventofaparticular error occurring.

Errorcode |Description Category
1 USBTC08 ERROR_OS NOT_SUPPORTED p*
2 USBTC08 ERROR_NO_CHANNELS_SET P
3 USBTC08 ERROR INVALID PARAMETER P
4 USBTC08 ERROR VARIANT NOT_SUPPORTED p*
5 USBTC08 ERROR INCORRECT MODE P
6 USBTC08 ERROR_ENUMERATION INCOMPLETE S
7 USBTC08 ERROR_NOT_RESPONDING S
8 USBTC08 ERROR FW_FAIL S
9 USBTC08 ERROR_CONFIG_FAIL S
10 USBTC08 ERROR_NOT_FOUND S
11 USBTC08 ERROR THREAD FAIL S
12 USBTC08 ERROR PIPE _INFO FAIL S
13 USBTC08 ERROR _NOT_CALIBRATED S
14 USBTC08 ERROR_PICOPP_TOO OLD S
Key
S -Errorsinthis categoryindicate thatafaulthas occurred withthe USB TC-08 unitor
your PC. Trydisconnectingthe USB TC-08, thenreconnectingit. Ifthisdoes not
work, restartyour PC. Ifthis does notwork, dothe following:
1. Uninstallthe softwareandrestartthe PC
2. Reinstallthe software andrestartthe PC
3. Ifthisdoes notwork, download the latestversion of the software from
http:/mamw.picotech.com/download.html andinstall this, thenrestartthe PC
4. Ifthisdoesnotwork, contact support@picotech.com
P -Errorsinthis category are handledinternally within software applications, and
only developers needto be aware oftheirmeanings. Finda routine whichfails
withone ofthese error codes.
p* -Errorsinthis category are user-dependentand developers should make sure
thattheir application provides suitable error messagesfor userstoreadinthe
eventofanerroroccurring.
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3.6 Glossary
ciC

Amethod of compensating forambienttemperature variationsinthermocouple circuits.
Coldjunctioncompensation

See CJC.

Common moderange

Thevoltagerange, relative to the ground ofthe data logger, withinwhich both inputs of a differential
measurementmustlieinordertoachieve anaccurate measurement.

DLL

Anabbreviation for Dynamic Link Library. Files with thisfile extension contain a collection of Windows
functions designedto performaspecific class of operations.

Inputimpedance

Theresistance measured betweentheinputterminals ofacircuit.

NFR

Standsfor Noise Free Resolution.

Overvoltage protection

The maximuminputvoltage thatcan be applied withoutdamaging the unit.

QNaN

Standsfor QuietNotaNumber. Inthe contextofthe USB TC-08, QNaNs are numbers created artificially
tofillingapsin sampling. These gaps are interruptions caused by lack of available PC or laptop
processortime, normally caused by too many applications being open simultaneously. QNaNs are
definedinthe IEEE 754-1985 ISO standard and are indeterminate, meaning notwo QNaNs havethe
samevalue.

INnC/C++,the int_isnan(double)functioninthe <float.n>headercanbe usedtoidentify QNaN float
representations, casttoa doublefirst. QNaNswillnotcause anerrorifarithmetic operations are
performedonthem-however, theresultswillremainindeterminate.

Resolution

Avalueinbits, indicating how many increments of an analog input signal can be detected by a digital
measurementsystem. Ahighresolutionmeasurement system detects smaller signalincrementsthana
lowresolutionmeasurementsystem.

Thermocouple

Adevice consisting oftwo dissimilar metals joined together. The thermoelectric voltage developed
betweenthe twojunctionsis proportional tothe temperature difference betweenthe junctions.
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TypeBthermocouple

Type Bthermocouples are made from platinum and rhodiumand are suitable for hightemperature
measurements ofupto 1820°C. Unusually, due tothe shape oftheirtemperature/voltage curve, type B
thermocouplesgivethe same outputat0°Casat42°C.

Type Ethermocouple

Type Ethermocouples are made from chromeland constantan. They have a high output (68uVv/°C),
making themwell suited to lowtemperature (cryogenic) use. They are non-magnetic.

TypeJthermocouple

Type Jthermocouples are made fromironand constantan. They measuretemperaturesintherange-
210t0+1200°C. The mainapplicationiswith old equipmentthatcan notacceptthe more modern
thermocouple. Jtypes should notbe used above 760°C, as anabrupt magnetic transformation will
cause permanentdecalibration.

TypeKthermocouple

Type Kthermocouples are low-cost, general purpose thermocouples, made from chromeland alumel,
operatinginthe-270°Cto+1370°Ctemperaturerange. Sensitivity isapprox41uV/°C.

Type Nthermocouple

Type Nthermocouples are made from nicrosiland nisil. The high stability and resistance to high
temperature oxidation ofthese thermocouples make themsuitable formeasuring hightemperatures.
Theyarelessexpensive than platinumtypes B,R,and S andwere designedto be animprovedtype K.
Type Rthermocouple

Type Rthermocouples are made from platinumand rhodium, and are suitable for hightemperature
measurementsofupto 1760°C. Lowsensitivity (10uV/°C) and high cost make themunsuitable for
general purpose use.

Type Sthermocouple

Type Sthermocouples are made from platinumand rhodium, and are suitable for hightemperature
measurements ofupto 1760°C. Lowsensitivity (10uV//C) and high cost make these thermocouples
unsuitable for general purpose use. Duetotheir high stability, type S thermocouples are used asthe
standard of calibration for the melting pointofgold.

Type Tthermocouple

Type Tthermocouples are made from copper and constantan, are highly accurate, and operate inthe -
270°Cto+400°Ctemperaturerange.

USB

USB stands for Universal Serial Bus. Thisisastandard portthatenables youto connectexternal
devicestoPCs. Atypical USB 1.1 portsupports adatatransfer rate of 12 Mbps (12 mega bits per
second), andis muchfasterthanaserial port.

USBTCO8_INFO
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typedef struct tUSBTCO8Info

{

short size;

shor t DriverVersion;

shor t PicoppVersion;

shor t HardwareVersion;

short Variant;

char szSeria[USBTC08 _MAX_SERIAL _CHARS];
char szCalDate[USBTC08_MAX_ DATE_CHARS];
JUSBTCO08_INFO,*LPUSBTCO08_INFO;

Thisstructureisusedtoreceive informationfromthe usb tc08 get unit_info functionandisdefinedin
the usbt c08. h headerfile. Note: Ifthe programming language you are using does not support
structures,usethe usb tc08 get formatted infofunction.
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