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OVERVIEW

A "PC-logger 2100" together with our software angeasonal computer running
Windowsa, constitutes a versatile and powerful data actjoigrecording
system.

PC-logger 2100 is a complete logger useful for maumposes. It will, for
example, easily replace/outdate any strip chadrdss.

The logger measures the full range of industrialegue signals: +/-10V, +/-1V
and +/-20mA. It is also possible to directly connbermocouples for
temperature measurements. Cold Junction compensatblinearization are
internally handled by the logger. It is also pokstb measure temperature by
means of RTD's (e.g. Pt100 sensors).

In addition to the analogue inputs the logger isigoed with 3 counter inputs.
These can be used for event (pulse) countingflevg,. rpm, etc.

Recordings can be made directly to the storagearmdihe host computer
(On-line recordings) or temporarily to the internramory in the logger.
(Off-line recordings) During Off-line recordingsete is no need for the host
computer to be connected to the logger. This wayctmputer can be used for
other purposes during off-line recordings.

Main features
- 8 analogue inputs.
- Range and measurement type are user configurableribugh software.
(20v, 1v, 100mV, 50mV, 20mA, Thermocouple type: X, R, S, T, E,...)
- 16 bit resolution AD converter.
- 3 counter inputs. (plus 3 digital inputs and one Adrm Output.)
- Constant current source suitable for Pt100 measureants.
- On-line recording directly to computer.
- Off-line recordings using internal memory of 224KB.
- Voltage output for transducers etc.
- Display and keys for easy handling.
- Fully compatible with Intab's "EasyView Pro"
- Small dimensions: 250 x 110 x 40mm.

To fully understand the potential of the PC-logg&d0 we strongly recommend
the studying of this entire manual with emphasi€loapter 3 which describes
how to connect sensors and transducers.

How the PC-logger is handled using our softwareaPd is explained in the
program manual and by the program itself througlugter-friendly and self-
explanatory menus.

Those users who intend to write their own softwareollect data are
recommended to obtain the "Command Manual" thatrdess available
commands and their syntax.
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1.2

On-line and Off-line recordings

PC-logger 2100 can make recordings in two differeays: On-line and
Off-line.

An On-line measurement is performed with the compabnnected to the
logger during the entire recording. Measured degacantinuously transferred
from the logger to the computer and stored on disk.

During the recording it is also possible to andlygaluate the measurements in
real-time on the computer screen. You can also/aeglreviously acquired
recordings while the current recording is takereaarin the background.

An Off-line recording should be initiated by traesfng measurement
parameters from the computer to the logger. Thasznpeters tell the logger
how to perform its recording and contain informatabout: interval, active
channels, channel configuration, etc. (See aldwvaoé manual.) All parameters
are valid until a new set is transferred.

The PC-logger can then, after the parameters heme toansferred, be
disconnected from the computer. The recordingagex using the keys on the
logger itself. During the recording, the data et in the logger's internal
memory which has a capacity of appr. 110.000 values

When the recording is completed the logger is agaimmected to the computer
for transferral of collected data to disk.

Memory Capacity during On-line and Off-line recrdings

Every stored sample occupies 2 bytes of memory.

When making On-line measurements, it is the amofifiee space on the
computer's disk (floppy disk or hard disk) thatitsrthe length of the recording.
For an Off-line recording the limiting factor isetlnternal memory capacity of
the logger. This memory of 224k Bytes can hold QQQ values.

The parameters that affect the maximum recordingtke(or duration) are:
Sampling Interval, Reduction Factor (Averaged Valdi&umber of channels
used and of course if it is an On-line or Off-lieeording.

When using Intab's software, the user is alwaysrméd of how long the
recording can last while entering the various paans.

Example: Off-line-recording.
The PC-logger can sample on 8 channels, 10 timds leour during 2 months.
(0,1 x 224.000) / (2 x 8) = 1400 hours! (58 days)

Please note that the PC-logger only can hamakerecording at a time If an
Off-line recording is started before the previou&lde recording was
transferred to disk, the first one will be lost!
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1.3  Functional Block Diagram

I;:-ogram I;:'ogram Data
emory emory Memory DiSpIay
(Ram) ) 224KB and
Keys
|
RS-232 | Computer
Power Cpu Serial | connection
Port
Counters 16 bit.
and ADC
Digital In/Out

Programmable

Constant current source Instrumentation Amplifier
for Pt100-probes.

Analog Multiplexer/
Channel Selector

Transducer connectors

The illustration above shows a simplified diagrainthe building blocks of the
2100-logger. In addition to what is shown, thersagparate power input and an
auxiliary voltage output for supplying sensors.

Note that the control program of the 2100 resideRAM. This makes it a
simple operation to modify or update the loggesimyply downloading a new
program from the computer: BOOT. (See also chdjter
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1.4

Display and Keys

An LCD and adjacent keys are incorporated to mbgessible to handle the
unit when disconnected from computer.

They are used to start and stop recordings anldeickcsensor signals and
wiring.

Select one of three main functions using up/dowoves.

"MULTIMETER " is used to check correctness of sensor signaisllS

between channels with up and down arrows. The uppeof the display shows
sensor output voltage or current. The bottom Imenss the (linearly)
transformed value with the engineering unit youehassigned to it. (See also "x-
form" in the software manual.)

"RECORD" should be selected to stop or start recordingsn@&nber that a start
erases the previous recording, so don't forgettusfer it first.

The display has a built in lamp. Turn it on andwith the lamp key. To
conserve power it will automatically be turned aftier about 15 seconds.

(&)

Date — Program version
Time < Serial number

(&)

| RECORD (OK ] - RECORD — RECORD | —
< Start Recordng ? | g Sure ? Starts Recording!

V

Bl

—p
MULTIVETER @ Ch. 23451V Change Channel

o= C 7 34123 kPa @
]

Note that "RECORD" will also contain the informatitRecording on" if a
recording is in progress.
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Power Requirements

The "2100 PC-logger" is normally powered by thediggl mains adapter. It
supplies 12V at a max of 500mA.

The 2100 is fitted with internal rechargeable biéte They will give the user at
least 8 hours of continuous operation without maungply when fully charged.

These batteries are trickle-charged by the maiaptad

There is no danger of overcharging the batteriesThey should be left on
charge even if the "2100" isn't to be used forreglome. This will prolong
battery life and ensure fully charged batteriesllaimes.

Batteries should be replaced at least once everyykars.

Some applications require the PC-logger to be peavby other sources. Use a
cable fitted with a "TA3F" (Switchcraft) connectiorconnect to, for example, a
car battery.

The logger will "fall asleep” about 2 minutes aftiee last command or key-
stroke has been entered. This property saves therpo the rechargeable
batteries for when it is needed.

Incoming serial (RS-232) commands or pressing @iekey will wake the
"2100".

The built in real time clock will wake the loggertime for every sample if a
recording is in progress.

EasyView Pro automatically supplies the right timé¢he logger. Make sure that
your computer has the correct time.
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2.1

ANALOGUE INPUTS / RANGES

All analogue channels are DIFFERENTIAL. They meadte voltage between -
and GND and the voltage between + and GND. Theatiixn is then
performed internally.

Standard inputs are balanced. This makes theminggpsitive to noise if the
signal source is correctly connected. A signaleabinsisting of a twisted pair
can be very long if the lowest potential of therseus connected to ground via a
separate cable.

Transducer Analog Input

|1
@ +
Q| -
@ | Gnd

Each channel is individually programmable. It céathe software be set to
measure voltage, current or temperature (thermd. dihé range (=sensitivity)
for each unit (voltage, current, temperature) $® glrogrammable.

This versatile property can be compared to theyaaitch on an ordinary
multimeter with the difference that the user hapress a few keys on the
computer instead (see software manual).

Several types of T/C’s can be employed in the sacwding and still be
correctly linearized.

Ranges

There are approx. 25000 divisions of each rangukat in other words: each
range has a resolution of FS/25000.
Here is a table of main ranges and their resolstion

RANGE RESOLUTION
+/- 10V 400 pv

+/- 1V 40 pv

+/- 100mV 4 pv

+/- 50mV 2 v

+/- 20mA 0.8pA

Each channel has an intersalunt (51ohms) that is used to measauerent. It
must beconnected manuallyvia an external jumper in the screw terminal (see
Section 3.4.2))

NOTE that the shunt will overheat if subjected to nore than 80mA.
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2.2

221

Temperature measurements - T/C's

The "2100" is specially adapted for temperaturesueag using thermocouples.
The high resolution of the A/D converter makesossible to record
temperatures in excess of 1000°C with a resolufdh1°C using
thermocouples of type "K".

Thermocouples are active sensors that don't regoinering to supply a signal.
They are highly non-linear but are linearized kg 't8100".

A thermocouple is, in its simplest form, a paimofes of dissimilar metals that
are soldered together at one end. The other eswhisected to the two screw
terminals of a channel. The difference in tempeeabetween the soldered end
and the screw terminals gives rise to a voltagedaa be measured.

This voltage is different for different thermocoephaterials. Simply “tell" the
software which type(s) you are using by specifying, T; S, R or ...etc. for
each channel before starting a recording.

Ranges and linearization

Different types of thermocouples have differingdisvof output. They therefore
have differing fields of application most often éegding on the temperature
range to be measured.

What two materials make up the couple may alscof laecertain importance. We
will however have to assume that this is knowrhtuser.

Below is a short summary of the properties of tlesthcommon types of
thermocouples. It is included to help in selectye and range for your
application. "K" is the most common type.

"Cold Junction" = 0°C

mV at mV at mV at
TYPE 200°C 600°C 1200°C MAX temp °C
K 8.137 24.902 48,828 1370
J 10.777 33.096 e 760
T 9.286  —eeeeem s 400
S 1.440 5.237 11.947 1760
R 1.468 5.582 13.224 1760

Thermocouples are highly un-linear. This is corddby the internal program of
the "2100".

Thermoelectric voltage is measured (in mV) and thddinsted for the cold
junction temperature according to the type spettifienis adjusted voltage is
then used as input variable to a linearizing table table (one for each
thermocouple type) is constructed so that its domtiion to the measurement
error is negligible.

(+/-0.05°C for T<250°C; +/-0.15°C for T>250°C and'“type)

Page 7
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2.2.2 Cold Junction Compensation

2.3

When using thermocouples to measure temperatigr@linost always necessary
to know the temperature of the "cold junction”. fitheelectric voltage has to be
"adjusted" with respect to this temperature.

Thermoelectric voltage is the result of teenperature differencebetween the
“cold junction” and the "hot junction”.

A solid state temperature sensor has been placechlie in the screw terminal
area of the analogue board. Its temperature israitcally sampled every time a
temperature measurement is taken. All temperate@sarements are thus
compensated for the actual temperature of the testhemselves.

Some precautions have to be taken if the "2108Xmsed to rapid temperature
gradients. Since temperature is measured in omg poly, a gradient from one
side of the unit to the other may cause misreadings

By giving the unit time to reach a stable tempemhefore recordings are
started and by protecting it from sudden changesrdfient temperature a very
high degree of accuracy can be achieved.

Temperature measurements - Pt100 sensors

The "2100" can also take temperature readings &d&tr100 sensor. This is
achieved by conventional four wire resistance mesmsant technique.

A constant current is passed through the sensamnéagair of wires. The
voltage developed across the resistor ( a Pt-18Qemperature dependent
resistor ) is measured by a channel via the sepamaf wires.

The constant current is available at terminal 'f-aun the left-hand side of
channel 1. Several Pt-100"s can be connectedigsderthe same current
source. ( See next chapter ).
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3.1

3.2

CONNECTIONS

Power Supply

Power is applied through a TA3F (Switchcraft) feenehble connector
connected as follows: .
socket no. 1: + 12-15VDC at max 150mA
socket no. 2: OV
socket no. 3: + 10-15VDC at max 80mA

Connecting power through pin 3 is alternative to pin one. It saves power by
not charging the internal accumulators.

Power can also be connected via screw termiialsandGnd. They are
paralleled by pins 3 and 2 respectively.

Computer

The PC-logger 2100 connects to a serial port amaputer via supplied spiral
cable.
The 15 pin D-sub connectors has the following jging signal names:

pinno.2 : Tx

pinno.3 : RX

pinno.5 : CTS

pinno.6 : DTR

pin no. 7 : Signadurn (Gnd)

Leave all other pins unconnected.!

Typical computer-to-PC-logger cables:

Computer PC-Logger Computer PC-Logger
9-pin female. 15-pin male 25-pin female. 15-pin male

Rx @ @ Tx Tx @ @ Rx
* (3 @r R @ ™
g:rr @ _T @ Cts gtsrr % __T @ Cts
Gnd @ @ Gnd Gnd @ @ Gnd
Cts ®bor  cts (5 (6) Dtr
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3.3  Connecting Sensors and Transducers

Several years of experience has shown us that 9sbproblems are the result
of erroneous connection of sensors. To avoid measemt errors, noise pickup
and other strange phenomena, it is of paramountritapce that all sensors and

signal sources be correctly connected. Chapters883tand 3.5 of this manual
must be considered a “compulsory curriculum” toieeé this.

Sensors, transducers and process signals conrteet sorew terminal along the
side of the "2100". All screw terminals are detditeaTerminal assignment and

polarity are also printed along the side, seetili®n below.

| [@ | PL
| P
l@| p3

@ | Gnd
| |@| VIn
| | @ | V-Out
[ |@ | Gnd

@ | I-Out
(@] ]
| % * Channel 1
[1@ | Gnd
To|1
| % * Channel 2
(1@ | Gnd
To|!
= % : Channel 3
(12 | Gnd
(@1
| 8 : Channel 4
[1@ | Gnd
To|!
i 8 * Channel 5
@] Gnd
(@1
= % t Channel 6
[1@ | Gnd
7R
= % " Channel 7
@] Gnd
(@1
| % * Channel 8
1@ | Gnd

Connection terminals for
sensors and transducers.

P1, P2 and P3 are digital and
counter inputs.

V-In is auxiliary PSU input

V-Out is an auxiliary voltage
supply for transducers.

[-Out is a constant current
source (0.500mA) for four-
wire resistance
measurements (f.ex. Pt100)

To measure 20mA process
signals you must connect a
jumper between "I" and "+"
on respective channel.

For differential
measurements you connect
the two signals between
ground and "+", and ground
and "-".

For single ended signals you
connect a jumper between
"-"and "Gnd" of respective
channel.
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3.3.1 Differential Inputs

OBSERVE !!!
When connecting signals from sensors and/or traresdisome simple rules
about referencing them to logger signal ground rbadbllowed.

All analogue channels adifferential with a very high impedance to signal
ground. Their inputs have no internal connectiosigmal ground.

Differential channels measure (as the name impllesylifference in voltage
between the + and the - in relation to signal gdoun

Another way of saying this is that each channdly@aeasures two voltages:
- the minus input measures the voltage between sggoahd and "-";

- the plus input measures the voltage between sgygoahd and "+";

- the difference between these two voltages is thé&ulated internally and

finally presented as the channel value.

A third way is to say that signals must never bewadd to float electrically with
respect to signal ground of the "2100". Timeyst in some waye connected

g
Differential
Amplifir

Aalog o Digital
Converter (ADC)

1+

|
NN\

Gnd

The figure above shows one input channel. Notetheaground sign point is
common to all circuitry and channels.

Page 11
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3.3.2 Common Mode

To maintain accuracy in your measurements you taweake sure that no signal
is outside the common mode range. The differergreasthat is to be measured
may not have a common voltage with respect to siggomaind that exceeds 10V
(see figure below)

A sensor that is left "floating” with respect tgisal ground may easily drift
outside this range because of leakage voltagasiic slectricity.

This will result in, to say the least, unprediceabieasurements, but will not
damage the inputs as long as they are within 3@&\am signal ground. (see
also technical data: Max overvoltage).

(The shield of shielded cables may be connectstjt@al gnd at one end only!)

Those users who always have "floating” signals Ehtground” all negative
inputs by connecting a short jumper betweérahd "Gnd" of the terminals of
each channel.

It should also be pointed out that water must, alnmovariably, be considered to
be a conductor.

Analog Input
I

+

Sensor Signal n

Gnd

AV

Common Mode
Signal

Max +/-10V _+_

Page 12
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3.4

3.4.1

Examples

Below follow a few examples of how to connect diffiet sensors and signals to
the "2100".

It is always a good idea, not to say good practigka sign of competence, to
first draw a schematic diagram of how sensorsabetconnected to the PC-
logger and how they may be interconnected. Thiksaile a lot of time by
avoiding common pitfalls like reversed or mixedtepds, ground loops and
floating signals.

Thermocouples T/C

There are two ways of connecting thermocouples.eRamples below. They
differ in the way the signals are referenced toaignd.
The two methods can of course be combined.

1) Thermocouple hot junction in contact with conduting object :

eg. Metal Connect object to be

or Water.

measured to PC-Logger
signal ground via a
Channel 1  SEparate lead. One lead
is enough for all
channels monitoring tt
Channel 2 S2me object: Gnd is
common to all channe
Gnd (Remember?)
Examples: Water
temperature at several
places in a large vesse
several thermocouples
along a metal pipe.

o / B

I
Gnd
I

e\ B

MWMWV\Y (M\M\V\Y

2) Thermocouple hot junction in contact with_norrconducting object :

e.g Plastics To prevent the measur
or Air.

signal from "floating
I away", each sensof™
*  Channel 1 Must be jumpered to
E}nd signal "Gnd".
I

Examples: Measuring ¢
Channel 2 t€Mperature or plastic

container surface

temperature.

MWW\ WMWM\V\Y

Gnd

Page 13
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3.4.2 20mA Current Loops

Current loops can be connected in a number of Widysy are basically the same
but appear to be different because they are povesreétbr referenced to gnd
differently. Below are a few examples with illugioas.

NOTE : The shunt resistor must for current measuring aeually connected
via a small jumper (=short wire) between "I" and."$ee schematic diagram of
inputs in section 3.3.1.

1) Connecting current loops with common ground poits:

Other Instruments Avoid ground
H [z loops by only
0-20mA @ B % ©  Channel 1  connecting the
= Z% ? nd gﬂgn(;feﬂ)?g systel
0-20mA @ l_— % " Channel 2 ground. ’
= 1@ |Gnd

L

NOTE! Ground loops can give rise to considerablasneement errors !

Try to keep other instruments in the source pathetransmitter. This will
make it impossible to exceed the common mode rarnge can of course also
connect them in the return path ( ground side/®if make absolutely sure that
the common mode range (10V) isn't exceeded.

Add resistances of inserted instruments to make. Jure sum may not exceed
10V/20mA=50@ !

2) Connecting ungrounded (floating) current loops:

0-20mA @
0-20mA @

Give all floating
Channel 1 CUrrent sources a
ground reference by
shorting the
negative inputs to
Channel 2 "2100" signal
Gnd ground with the hel
of a short piece of
hook-up wire.

I
Gnd
1

AM\M\M\VAVAVAVAY

(111111

Again it must be stressed that "floating” is maanespect to "2100" signal
ground, not any other ground that may be lying adoflike safety earth/ground)!
This, of course, also does not necessarily medrittisafloating with respect to
other grounds! Confused? - Get an electronics eegito help you!
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3) Connecting two wire transmitters using "2100" \+Out as power source:

4-20mA

AWMV VAV

V-Out
Gnd

Channel 1

Gnd

The auxiliary V-Out can
be used to power
external equipment like
20mA transmitters. It is
actually just the mains
adapter voltage that is
passed on to the screw
terminal.

In the example at left the
V-out supplies power to
the transmitter.

Current from the transmitter passes into shunt'atrid developed voltage is
measured by at "+". From
the same time establishing ground reference.

comes return currbat ts fed back to "Gnd" at

4) Connecting two wire transmitters with external pwer source:

4-20mA
N [ ]
1 U
T24volt l_

Gnd

AMAVA\VAV

Two wire
transmitter may

Channel 1 Sometimes require

higher voltages to
work properly. In
those cases you must
use an external PSU.

Connection follows same rules as above but the YiOreplaced by an external

supply.

3

CONNECTIONS
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3.4.3 Voltage output transducers

Connect each transducer according to one of theadstbelow.
Which one you use depend on whether your sigrfadasing or not.
The two methods mayf coursebe combined.

1) Connecting signals having a common ground point:

Connect the sensor
Channel 1 €0mmon (‘or ground )
"2100" ground abne of
the channels.
If you connect more
than one you will create
Gnd a "ground loop" which
= may be detrimental to
your measurements.
("Gnd" for all channels
are really the same po
with seveal connection

)

+/-1V

g

I
Gnd
I

Channel 2

OOOOOO®

2) Connecting "floating" signals:

I Each

" Channel 1 ,I,ndIVI.d uzilly

- floating" source
flnd must be

referenced to
Channel 2 "2100" Gnd by
Gnd shorting "-" to
"Gnd" with a
piece of wire.

+/-1V

E -
J

|
OOOSOOO
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3.4.4. RTD (Pt100) sensors

Using the built-in (I-Out) constant current sou(@é00mA) and "four wire technique”
it is easy to measure resistance. PtEOQ resistance varies with temperature. The
relationship between temperature and resistangerysnearly linear.

Several Pt100 sensors can be connected in seties same current source. See figure
below.

P1

P2

P3
Gnd
V-n
V-Out
Gnd
IFOut
|

+

Channel 1

Gnd
[

+

Channel 2

Gnd
I

+

Channel 3

SIS SIS SSSS SIS SIS

Gnd

Channels that are to measure temperature usin@ B&k®ors should be set to
FS=100mV.

Resistance is calculated from read voltage by R/913mA. (This is a linear
transformation that is extremely easy to realisegughe "transform” function of the
software)

A Pt100 has a nominal resistance of @Gt 0°C. Resistance then increases by
approximately 0.3Q/°C. The Pt100 is slightly non-linear so for morewrate readings
the linear transform should be applied around ¢hgperature-points of interest.

For large swing readings with great accuracy, gmwhial (e.g. the Callendar-van
Dusen equation) for calculation of temperature fresistance should be employed.
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3.5 Common errors when connecting transducers

1) Ground Loops

Metal

N

21

& N7 12| Channell
N
@ |1

& /7 \ —% Channel 2
Gnd

R
S

Two bare wire thermocouples are soldered to theesaetal object. A ground
loop results because "Gnd" of both channels areexied to "-".

The loop can be followed along the line: Gnd(1ggative side of T/C(1) - metal
object - negative side of T/C(2) - Gnd(2) - Gnd(B)ll Gnd:s are the same
electrical point)

Solution 1: Disconneaine of the jumpers between "-" and "Gnd".

Solution 2: Isolate T/C tips electrically from obije

Solution 3: (The best) Connect as in 3.4.1.: 1)

2) "Floating" signals with no Gnd reference :

15 Volt Batter)\ /

R —
—

Channel 1
Gnd

SYAVAVA\Y

A common battery is connected between "+" and f'd ochannel. There is no
connection to "2100" Gnd.
Solution : Place a jumper between "-" and "Gndthef terminals!
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4.1

4.1.1

4.1.2

DIGITAL PORTS - COUNTERS

The "2100" has, in addition to the 8 analogue iaptitree digital ports. These
ports, called P1, P2 and P3, have their main upelse-counting applications.
P1 can also be programmed as an output for aldatedepurposes.

Pulse countingchannels have channel numbers 25 to 27.

Digital inputs appear in channel 31 as one digital bit per inpatbitO,
P2=bitl, P3=bit2. The numeric value is the sumhefliinary weights of the
three bits.

Thedigital output is reflected in channel 32. It has the value Gafoon-active
output and 1 for an active output.

This rather strange channel numbering is the reswaur effort to keep it
compatible with PC-loggers 3100i and 3150i.

Counters

Flow sensors that output an electric pulse foryeueit volume that has passed it
are a perfect match for these inputs. By notinghterwalue and resetting it
everyAt you get a very exact figure for flow.

Flow, as you well remember, is volume per timdjtogs perAt, or litres per
minute or ...

Each counter can count up to 65535 then it wrapgral and starts at 0 again.
You have to makét short enough so that this doesn't happen.

The counters have two basic modes of operatioretResde and Accumulating
mode.

Reset mode

By "Reset mode" we mean the "flow measuring” mo@atoned above. The
counters are read and reset in the same operaton/d.

Counters appear as if they were analogue channelgrsg pulses (or litres or..)
perAt.

Accumulating mode

In Accumulating mode the counters are read efxetyut not reset. The stored
value can then be looked upon as the integral ft@ime of the start of the
recording up to the "present".
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4.2  Digital Inputs

The status of the three digital inputs are refléatechannel 31. By monitoring
these along other signals you can make sure thatssar switches assume the
right status at the correct time and correlatehis other measured parameters.

These inputs must be externally "debounced"” if meaal switches are used as
"sensors" or fitted with filters if the electricahvironment is noisy.
4.3  Digital Output

The digital output is mainly used as an alarm outpu
It may also be used for switching purposes, e.gchimg power to external
equipment.

The EasyView Pro software supports alarm progrargmin
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CONNECT DIGITAL PORTS

The digital ports are multifunctional. The samespame used for status input,
counter input and alarm output. This makes it alisbl necessary to exercise
utmost carewhen connecting external equipment to them.

The schematic diagram below shows the details efadthese ports (P1).
Ports P2 and P3 are identical but do not havedlgubtransistor (the parts
within dashed lines).

Definitions:
A "1" is defined as a shorting of the input/outpuground.
A "1" therefore corresponds to OV on the input/oitp

An unconnected port, consequently, is seen byaipgelr as a 0 (zero).

+5Volt
> 12,3,....
=
Pl [[@ 0K | Digital
P2 (1@ Input
P3 @ e :
Gnd|| @ — |
10nF | | Digital |
T Output |
NOTE!

Note that the digital output of P1 has the dignadput transistor across it. This
will cause contention if it is set to a 1 (see didn above) when there is a
signal coming in to the input. Make doubly surattthe digital output is set to O
(zero) before using the digital input.

Also note that the 10nF capacitor limits the fratyeresponse of the input to
1000Hz.
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5.1  Switch / Relay on Digital Input
NO or NC contact devices for status indicationaurding are best connected as
shown below.
é) +—_ @ | P1
— | @ | P2
:#: :#: | | @ P3
L\?—‘—‘— @ | Gnd
If need be, you can debounce switches by conneatoapacitor externally. (See
dashed capacitor in the figure above.) A 0.1uF ciégrawill give a time
constant of 10 milliseconds, 1uF increases the @amstant to 100 milliseconds
and 10uF to about 1s.
Contact bounces usually die down within 100ms bay tast longer than 200ms
if contacts are extremely bouncy.
5.2  TTL/CMOS signal on digital input
TTL and CMOS signals are easily connected. No speterface is needed. Just
make sure that the signal grounds of the two systaterconnected this way are
also connected.
Make sure that all signals are below the absolweimum of 20V.
TTL / CMOS
|@ | P1
@ | P2
1@ | P3
J__ @ Gnd
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5.3

5.4

External relay on digital output

The digital output is designed as a relay driviewill activate an external relay
that in its turn will start an alarm bell or sirérhe relay is easily connected.
Simply follow the diagram below.

Relay Voltage Max 20 Volts

—=F § 3

;—Rel. Pl

P2

P3
Gnd
V-In
V-Out
Gnd
I-Out

—

OOOPNOO®

Make sure that the current I-Rel doesn't exceedn®0@urrents above this will
damage the output transistor.

The expert engineer immediately calculates thelso mean that the coil
resistance of a relay may not be less thar1%0t is powered by 15V.

If a relay is connected to the output as in thexgda above it must have a built

in clamp diode. Some relays don't have this. Iis¢htases you must connect one
yourself. Observe polarity when connecting it arakensure it can withstand at
leasttwice the relay voltage and carry a currenabfeast200mA.

Status Led on digital output

Shown below is how the digital output can be usesititch a led indicator on
and off. V-Out is used to supply power.

P1

P2

P3
Gnd
V-In
V-Out
Gnd
I-Out

—L1K
N i

'\!\@ |

OOOPOOO®

Page 23
5 CONNECT DIGITAL PORTS



6.1

6.2

6.3

MISCELLANEOUS

Reset of the PC-logger 2100

The PC-logger model 2100 can be reset by tempprdrting sockets 7 and 8
of the 15 pole D-sub connector.

Resetting the logger will result in it loosing itgernal controller program, all
measurement parameters and all measurement daay have stored.

Its internal controller program must then be retbdand new parameters
supplied before recordings can be started agasmalSe next section.

There should never really be any need to reseé2tt@0" at all.
Only very heavy electrical and RF interference may makeosé track of its
internal controller program and necessitate a @s@tsubsequent re-boot.

If you think it needs a reset because measureraeat®ff", it is more than
likely that you yourself have made a mistake inramting signals. Check
connections instead!

Controller Program

The internal controller program of the "2100" isred in RAM (Random
Access Memory). This makes it possible to reloamb(pit if it lost due to a
reset. It is also very simple to up-date or up-grém "2100" with new or
customised controller programs by simply downlogdirem by booting from
the software. Booting is done by having the "21€8inected to the correct
serial port of your computer. Please see the softwanual on how to BOOT.

50/60Hz Adaption

The PC-logger family all (except "f* models) hawerge sort of integrating A/D
converters. As you know, the time integral of asiwave that is symmetrical to
zero has the exact value of zero if integratecekactly one period.

In practise this means that all interference froains is effectively filtered from
the measured signal.

The default setting is for 50Hz mains environméiot. countries with 60Hz
mains, like the US, the unit has to have its irdégn time changed from 20ms
to 16.667/ms.

This is easily achieved by, in the software, entgthe EasyTerm "terminal
emulator”, (see software manual) and then typiegctimmand
HERZ:60[Enter].

(Don't forget to connect the logger to the compiitst.)

If you aren't sure what setting you have, you neky BERZ:?[Enter].

Go back to Europe and revert to 50Hz setting byRBAKBO[Enter]
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7 TECHNICAL DATA / SPECIFICATIONS

7.1  ANALOGUE DATA

7.1.1 Method of measurement
A-Y -conversion.
7.1.2 Measurement interval

Programmable in 1s steps - min 1s
All channels are sampled with the saftie
All channels sampled within the same second.

7.1.3 Inputs
8 differential inputs.
Impedance : Min 40QR between + and -
Min 5MQ to ground reference
Overvoltage protection: 30V continuous at voltagmut.
Max input current: 80mA continuous at shunt (curyamput.
NOTE Current input shunts are®Zesistors.
7.1.4 Ranges
Four voltage ranges and one current range areafl@ibn all channels
+/- 10V;
+/- 1V;
+/- 100mV;
+/- 50mV;
+/- 20mA; (*)

Each channel has an associated current shu€) (51
It is connected by jumpering "I" and "+" in the aehable screw terminal.
(*) NOTE : Max allowed current is 80mA

7.1.5 Divisions/Dynamic ranges

All ranges resolve to approximately +/-25 000 dwiss.
The ADC has a resolution of +/-15 bits.

The smallest discernible input change is calculaieBS/25000.
The 10V range has an approximate resolution of300@=0.4mV.
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7.1.6 Resolution

10V 0.4mV
1Vv 40V
100mV auVv
50mV 2uV
20mA 0.8uA
Thermo emf 50mV FS:

T/ICJ 0.1°C
T/ICK 0.1°C
TICT 0.1°C
TICS 0.3°C
TICE 0.1°C

7.1.7 Accuracy

(at 25°C)
Voltage ranges
10V +/-(100ppm + 2 divs.)
1000mV +/-(200ppm + 2 divs.)
100mvV +/-(300ppm + 2 divs.)
50mV +/-(400ppm + 2 divs.)
20mA range 20mA +/-(300ppm + 2 divs.)
"Cold Junction” +/-0.5°C

7.1.8 Temperature Coefficient

Ambient temperature variations affect readings lax m0Oppm/°C.

7.1.9 Noise

Maximum noise level at +/-15 bit resolution is +bit (=division)

Use averaging to filter noisy signals.
The "Math" section of the PC-logger software casing simple formulas, apply
digital filters to noisy signals.

7.1.10 Common mode

Common mode range at FS range 10V min +/- 5V.
Common mode range all other ranges min +/- 10V.
CMRR: (dc) min 80dB

7.1.11 Constant Current Output

The constant current output supplies 0.500mA iagal$ of a maximum of %k

Accuracy +/-0.2% at 25°C.
Tempco max 50ppm/°C
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7.2

7.2.1

71.2.2

7.2.3

7.3

DIGITAL PORTS - COUNTERS

Digital Output

Output: 1; Paralleled by digital input no. 1

Output type: Open collector with passive pull-upqiQ) to 5V
Max current: 100mA. (at 25°C +/-10°C)

Max voltage: 20V (at 25°C +/-10°C)

Pulse Inputs and Digital Inputs (at 25C +/-10°C)

No of inputs : 3 (no.1 paralleled by digital outfpu

"Low" logic level . Max 0.8V

"Hi" logic level : Min 3.5V or open ( internal pgulp)

Max input voltage . 20V

Max pulse freg. (*) : Min 65kHz at 5V in and 50%ty cycle
Max pulse freq. (*) : Min 30kHz at 10V in and 5%ty cycle
Max pulse freq. (*) : Min 20kHz at 15V in and 5046ty cycle
Min pulse width . Max 15us

Max counter reading : 65.535

(*) With a passive sensor output (open collectelgy contacts, switch contacts
etc.) the maximum input frequency is limited to @B2 by the 10nF capacitor
on the input.

Auxiliary voltage output : V-Out
Voltage: 10-18V derived from connected mains aolapt
Current: Max 200mA with supplied mains adaptor.

Max 1A other external power source.

Note: V-Out is active only when the PC-logger is "awake

When off line recordings with long sampling intelssare in progress, the
"2100" falls asleep between samplings. This meaaisgower via V-Out is
switched on a few seconds before the sample is takd then switched off
again as the "2100" goes back to sleep.

INTERNAL DATA STORAGE CAPACITY

The PC-logger 2100 can store in excess of 112 als (off-line).

The data RAM is backed up by a lithium battery thiitretain data in case of
power failure.

Lithium battery life is 10 years.
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7.4 COMPUTER INTERFACE
Computer communication is in serial form.
The serial standard is a subset of RS-232.
Format: 8 bit ASCII, 1 Start bit, 1 Stop bit, Narfty bit
Baud rate: 9600 Baud
7.5 POWER REQUIREMENTS
Voltage: 12-18V DC (*)
Current: ca 60mA (charging current 35 mA)
Current w/o charging batts. : ca 25mA
(Power via Vin or pin 3 of the TA3F connector. \&ge requirement in this case
is 10V.)
NOTE! With the display back-light on, the currepnhsumption increases by ca
130mA.
(*) At elevated input voltages (>15V) the temperatinside the "2100" rises.
This affects measurement accuracy. (See also taempercoefficient).
7.5.1 Built-In accumulators
Charging time: ca. 24 hours for full capacity.
Should be left on charge even when not to be fed
longer periods
Capacity: At least 8 hours continuous operatiomiutly charged
accumulators.
7.5.2 Mains Adapter
Voltage: 12-18V
Current: Min 250mA
7.6  MECHANICAL
Length: 247mm
Height: 110mm
Width: 36mm
Weight: 1.1kg
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We believe the information in this manual to bereot. Should there arise
guestions about the validity or meaning of inforimatherein we appreciate if
information about this could be forwarded to us.

Because development work continuously improvespooducts we reserve the
right to make changes without any notice.

In consequence we cannot assume responsibiligrpconsequential or other
damage resulting from the use of this instrument.
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8 Questions and Answers

Q: 1 am recording ambient air temperature using $Agpe "K" and all values are
jumping up and down. Some values, like -3000°C aaasurd! What causes this?

A: You have forgotten to connect the "-" input todSNour signal is floating around
without any connection to ground reference. Seetens .

Q: 1 am logging temperature with T/C’s type "K". Tlogger indicates a rising
temperature when | actually lower it. Why is this?
A:You reversed the T/C leads. The red wire is #gative lead.

Q: 1 am going to log temperature in two places alangetal hot water pipe. Both
thermocouples are welded to the pipe. How do Ilgmuaiconnecting them to the
logger?

A: Since both hot junctions are in contact with datlie object only one negative lead
should and may be connected to "Gnd". Alternatiyely may run a separate wire
from the pipe to "Gnd". All other methods will rétsin ground loops that may spoil
your measurements.

Q: l want to sample data at the highest possibke fidie memory has to hold data of a
full week.
How do | calculate the shortest possible sampliterval?

A: The memory of the "2100" can hold 112 000 values.
1 week = 604 800 seconds. 604 800 /112 000 =5.4!
Select an interval of 6 seconds for a week longnding on one channel.
You don't really have to make calculations likestAihe software will always tell
you how long the memory will last for every sefparameters you program.
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H
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I
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I-Out, 10

K
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M

mains adapter, 5
MULTIMETER, 4

N
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P
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Power Supply, 9
pt100, 8, 10, 17
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R
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RECORD, 4
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Reset, 24
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RTD, 17
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T

T/C, 13

TECHNICAL DATA, 25
Terminal assignment, 10
thermocouples, 7
Thermocouples, 13
Thermoelectric voltage, 7
transmitters, 15
trickle-charged, 5

TTL, 22

\Y

V-In, 10
V-Out, 10, 15
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