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Preface

About this User's Guide

What you will learn from this user's guide

This user's guide describes the Measurement Computing E-TC data acquisition device and lists device
specifications.

Conventions in this user's guide

For more information

Text presented in a box signifies additional information related to the subject matter.

Caution! Shaded caution statements present information to help you avoid injuring yourself and others,
damaging your hardware, or losing your data.

bold text Bold text is used for the names of objects on a screen, such as buttons, text boxes, and check boxes.

italic text Italic text is used for the names of manuals and help topic titles, and to emphasize a word or phrase.

Where to find more information

Additional information about E-TC hardware is available on our website at www.mccdag.com. You can also
contact Measurement Computing Corporation with specific questions.

Knowledgebase: kb.mccdag.com

Tech support form: www.mccdaq.com/support/support_form.aspx

Email: techsupport@mccdaq.com

Phone: 508-946-5100 and follow the instructions for reaching Tech Support

For international customers, contact your local distributor. Refer to the International Distributors section on our
website at www.mccdaq.com/International.
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Chapter 1

Introducing the E-TC

The E-TC is an Ethernet-based thermocouple (TC) data acquisition device that provides the following features:

=  Eight 24-bit differential TC inputs

= TC channels field-to-host isolation

= 4 §/s per channel update rate

= Support for type J, K, R, S, T, N, E, and B thermocouples, software-selectable per channel
=  Two integrated cold junction compensation (CJC) sensors (one per four TC inputs)

= Open thermocouple detection (OTD) to detect faulty TC connections

=  Eight individually-configurable digital I/O channels, isolated from TC channels

=  4+24 mA drive capability

= 10/100 Ethernet interface

=  Powered by the included +5 V external power adapter (PS-5V1AEPS)

Ethernet interface

The E-TC has a built-in 10/100 BASE-T auto-negotiation, high-speed communication port. You can remotely
access and configure your E-TC from anywhere on the network. Only one computer can control the E-TC at
one time. The networking protocols are TCP and UDP.

A unique media access control (MAC) address is assigned to each device at the factory. You configure the
Ethernet connection settings through software. The network name uses the format E-TC-xxxxxx, where
xxxxxx are the lower six digits of the factory-assigned MAC address.

Functional block diagram

Device functions are illustrated in the block diagram shown here:
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Figure 1. E-TC functional block diagram




Chapter 2

Installing the E-TC

Unpacking

As with any electronic device, you should take care while handling to avoid damage from static
electricity. Before removing the board from its packaging, ground yourself using a wrist strap or by simply
touching the computer chassis or other grounded object to eliminate any stored static charge.

Installing the software

Refer to the MCC DAQ Quick Start and the E-TC product page on our website for information about the
available software.

Install the software before you install your device

The driver needed to run the E-TC is installed with the software. Therefore, you need to install the software
package you plan to use before you install the hardware.

Connecting the external power adapter

Power to the E-TC is provided with the 5 volt, 1 amp external power adapter (PS-5V1AEPS). Connect the
adapter cord to the power connector on the E-TC, and plug the AC adapter into an electrical outlet.

The Power LED turns on when 5 V power is supplied to the E-TC. If the voltage supply is less than 4.2 V or
more than 5.6 V, the POWER LED does not turn on.

Refer to Figure 2 on page 11 for the location of the Power LED.

Installing the hardware

The E-TC requires a TCP/IP and UDP connection to a network or computer. Use the standard Ethernet cable
provided to connect the E-TC to a 10Base-T or 100Base-TX compatible Ethernet port, hub, or switch.

When connecting the E-TC for the first time, make sure that you connect to a local network with DHCP
enabled.

If you are unsure whether you have access to a local network or that DHCP is enabled on that network, you
should use a direct connection to a Windows PC.

It may take a minute or two to detect the device and assign the address. The green Link/activity LED on the
lower left of the Ethernet connector turns on when there is a valid Ethernet link, and blinks when network
activity is detected.

Once the E-TC is physically connected to the local network or PC, you can run the software (InstaCal for
example) to establish a connection. If a connection cannot be established, make sure the device is using the
default configuration by following the instructions in the Restoring factory default network settings on page 9.

Once a connection is established and you can communicate to the device, you can change the configuration for
other network scenarios.

Configuring network settings

The following E-TC network settings are software-selectable. Only one user at a time can connect to the E-TC
to configure network options on the device. For typical local networks, the default settings are recommended.

Address mode settings

The address mode setting determines whether the default IP parameters (IPv4 address, subnet mask, and
gateway) are assigned to the E-TC or an auto-addressing method is used to assign these parameters.

7
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DHCP or link-local enabled (default)
If connected to a network with a DHCP server, the service automatically assigns IP addresses to the E-TC.

If the connected network does not have a DHCP server, the address stored in the default IP address is assigned
to the E-TC.

If the E-TC is directly connected to a Windows PC or other host that supports link-local addressing, a link-local
address is assigned to the device. A link-local address is valid only for communications between the
E-TC and the device to which it is connected

DHCP Only

Enables configuration by a DHCP server, if one is available. The E-TC is assigned an IP address shortly after it
is powered up and attached to the network.

Link Local Only

The E-TC is assigned a link-local IP address by the Windows PC or other host that supports link-local
addressing. A link-local address is valid only for communications between the E-TC and the device to which it
is connected.

Static
The default IPv4 Address is manually configured on the E-TC.

IP address settings

The default settings of the following IP address are assigned to the E-TC when automatic addressing is disabled
or not available (DHCP or Link Local for example)

= |Pv4 address — The IP address that is stored on the device. The default [IPv4 address is 192.168.0.101.

= Subnet mask — The Subnet mask that is stored on the E-TC . The subnet mask determines the number of
bits of the IP address that is used for the host portion of the address vs. the number of bits used for the
network portion. The default subnet mask is 255.255.255.000

= Gateway — The gateway IP address that is stored on the E-TC. The gateway address of the device that
bridges subnets within a network. The default gateway is 192.168.0.1

Connection code

The connection code is a number between 0 (default) and 999999999. You can change this number from its
default of 0 to prevent other users from connecting to and configuring the device. The device remains visible to
other users on the network, but connection by another user is not allowed.

Configuring the network router for communication across networks

In order to communicate with the E-TC from a computer connected to a different network — such as over the
Internet — you must change the network configuration of the network router.

In the following procedure, the E-TC is installed on the sost LAN, the computer is installed on the client LAN,
and it is assumed that you have you have successfully connected the device to a local network.

Caution! This procedure should only be performed by a network administrator or computer professional.
Incorrect settings can significantly disrupt a network.

1. Determine the IP address of the device. If the address was assigned by DHCP, it is recommended you
change it to a static address by setting the default address to the address assigned and setting the device
network configuration to static.

2. Configure the firewall/router to forward incoming traffic to the following ports to the IP address assigned
to the device:

o UDP:54211 (discovery)
o TCP:54211 (commands)
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3. On the computer connected to the client LAN, manually enter the WAN address of the host router, and
specify the ports that were forwarded to connect to the remote E-TC.

Calibrating the hardware

Factory calibration

The Measurement Computing Manufacturing Test department performs the initial factory calibration. Return
the device to Measurement Computing Corporation when calibration is required. The recommended calibration
interval is one year.

Field calibration

The E-TC also supports field calibration. as an alternative to returning the device for factory calibration. The
same recommended one-year calibration interval applies.

The following items are required to perform field calibration on an E-TC:

=  aprecision voltage source
= avoltmeter

Each ADC (two ADCs per device) is measured at seven points and a linear correction is calculated.
When prompted, enter the voltmeter reading to a precision of six decimal places.

MCC strongly recommends that you warm up the E-TC for at least 20 minutes prior to performing field
calibration.

Updating firmware

Your DAQ device contains firmware that can be updated in the field if required. Firmware is available for
download at www.mccdag.com/firmware.aspx. MCC recommends that you check this page periodically to see
if an update to your device firmware is available.

Restoring factory default network settings
To reset the network configuration settings to the factory default values, complete the following steps:

1. Use a ballpoint pen to press and hold in the Reset button for at least four seconds until both the Power and
Activity LEDs blink twice and then turn off, indicating that network settings have been restored to default
values.

2. Release the button so the device continues startup with the default settings.

If the button is released before the two LEDs blink, the settings are not affected and the device starts up
normally.

Holding in the Reset button too long may cause the device to enter bootloader mode

Holding the Reset button in after the Power and Activity LEDs blink may cause the device to enter firmware
update (bootloader) mode. In this mode both LEDs continuously blink. If this occurs, cycle the power to return
the device to normal operation.

If InstaCal is open when default settings are restored, click the Refresh Boards button on the InstaCal toolbar
to reflect the changes.
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Chapter 3

Functional Details

External components

The E-TC has the following external components:

=  Screw terminals

= LED status indicators

=  Ethernet connector

=  External power connector
=  Factory reset button

Screw terminals
The E-TC screw terminals provide the following connections:

= Eight differential (CHOH/CHOL to CH7H/CH7L) thermocouple input connections
= Eight digital I/O connections (DIOO0 to DIO7)

= One counter input (CTR)

= One voltage output (+VO)

=  Five digital grounds (GND) and one chassis ground (CHGND)

The location of each signal is shown in Figure 2.

O

CHO sensor input (+) | (B CHOH oioo | | ITT&H| (210 channel o
CHO sensor input (-) ifs CHOL DIO1 t\f"i DIO channel 1
CH1 sensor input (+) h't\* CH1H DIO2 @] |D1o channel 2
CH1 sensor input (-} i\"s CHiL DI03 @] |D10 channel 3
CH2 sensor input (+) i:E CHoH " “ " GND t\*:i Digital ground
CH2 sensor input (=) | & CH2L p N DI04 ::4 l] [DIO channel 4
CH3 sensor input (+) i\'t# CH3H ‘ v k " DIOS t\“\i DIO channel 5
CH3 sensor input (-) i:§ CH3L MEASUREMENT DIOG §:i DIO channel 6
CH4 sensor input (+) !w»’\_} CH4H COMPUTING. DIO7 QI\! DIO channel 7
CH4 sensor input (—) !\I S' CH4L +V0 S: “ User voltage output
CH5 sensor input (+) !‘I 9‘ CH5H @ GND Q I‘! Digital ground
CH5 sensor input (-) !\IQ CH5L GND QI\! Digital ground
CHB6 sensor input (+) !\IQ CHBH GND Sﬂw! Digital ground
CH6 sensor input (=) !\IQ CHS6L CTR ’Q Il] [Counter input
CH7 sensor input (+) | |IlI Q CH7H GND Q I [Digital ground
CH?7 sensor input (-} | [{l®) EH?L CHGNDJ @] |Chassis ground

Figure 2. E-TC pinout
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The remaining components are on the top edge of the enclosure; refer to Figure 3:

i | T 4|- 5
® 4
Olll. -1,
l L >
1  External power connector 4 Activity LED (bottom)

2 Ethernet connector with green Link/activity LED 5  Factory reset button
(left) and yellow Speed LED (right)

3 Power LED (top)

Figure 3. E-TC connectors, reset button, and status LEDs

LED status indicators
The E-TC has two LED indicators that indicate the status of power and host communications:

=  The Power LED is on when external power between 4.2 V to 5.6 V is supplied.

This LED is off when the external power supply is not connected, or the input power is outside of the 4.2 V
to 5.6 V voltage range of the external supply, causing a power fault.

The E-TC has an onboard voltage supervisory circuit that monitors the 5 V external power supply.
= The Activity LED is on when a valid host connection is detected.
This LED blinks when a command is received.

Both Power and Activity LEDs blink once when factory default settings are restored. Refer to Restoring factory
default network settings on page 9 for more information.

RESET button

Press and hold this button to restore the E-TC to its factory default network settings. Both Power and Activity
LEDs blink once when factory default settings are restored. Refer to Restoring factory default network settings
on page 9 for more information.

Ethernet connector

The E-TC has one 10/100 BASE-T, auto-negotiation, high-speed communication port. The port connector is an
RJ-45, eight-position connector. The Ethernet port accepts CAT-5 shielded or unshielded twisted pair cable.
The maximum communication distance without using a repeater is 100 meters.

External power connector

Connect the PS-5VIAEPS power supply to this connector. The power supply provides 5 VDC, 1 A power to the
E-TC.

Signal connections
TC input

A thermocouple consists of two dissimilar metals that are joined together at one end. When the junction of the
metals is heated or cooled, a voltage is produced that correlates to temperature.

The E-TC supports type J, K, S, R, B, E, T, N thermocouples.

When TCs are attached to conductive surfaces, the voltage differential between multiple TCs must remain
within £1.8 V. For best results, MCC recommends using electrically insulated TCs when connected to
electrically charged surfaces if possible.
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Caution! MCC strongly recommends that you ground yourself using a wrist strap before handling the
thermocouple sensors.

Hardware compatibility

The E-TC is functionally equivalent to USB-TC hardware. Software programs written for those devices using
the Universal Library can be run with the E-TC.

Cold junction compensation (CJC)

Each group of four TC inputs has a high-resolution CJC sensor. When you connect the thermocouple sensor
leads to the sensor input channel, the dissimilar metals at the E-TC terminal blocks produce an additional
thermocouple junction. This junction creates a small voltage error component which must be removed from the
overall sensor measurement using a CJC technique.

The measured voltage includes both the thermocouple voltage and the cold junction voltage. To compensate for
the additional cold junction voltage, the E-TC subtracts the cold junction voltage from the thermocouple
voltage.

Increasing the thermocouple length

If you need to increase the length of your thermocouple, use the same type of TC wires to minimize the error
introduced by thermal EMFs.

Data linearization

After the CJC correction is performed on the measurement data, an on-board microcontroller automatically
linearizes the thermocouple measurement data using National Institute of Standards and Technology (NIST)
linearization coefficients for the selected thermocouple type.

The measurement data is then output as a 32-bit floating point value in the configured format (voltage or
temperature).

Open-thermocouple detection (OTD)

The E-TC is equipped with OTD for all TC input channels. With OTD, any open-circuit condition at the TC
sensor is detected by the software. An open channel is detected by the use of a pull up and pull down resistors
on the thermocouple inputs. An open thermocouple condition forces the input differential voltage outside of the
valid thermocouple voltage range. The software recognizes this as an invalid reading and flags the appropriate
channel. The software continues to sample all channels when OTD is detected.

Input leakage current

With OTD enabled, 65 nA (typical) of input leakage current is injected into the TC. This current can cause an
error voltage to develop across the lead resistance of the TC that is indistinguishable from the thermocouple
voltage you are measuring. You can estimate this error voltage with the following formula:

error voltage = resistance of the thermocouple x 65 nA

To reduce the error, reduce the length of the TC to lower its resistance, or lower the AWG of the wire by using
a wire with a larger diameter. With open-thermocouple detection disabled, 1 nA (typical) of input leakage
current is injected into the TC.

Digital 1/0

The E-TC has eight digital I/O channels that are electrically isolated from the analog circuits. Each bit is
individually configurable for input or output. The digital I/O transfer rate is 5 kHz maximum for software-paced
operation on a local network.

When you configure the digital bits for input, you can use the E-TC digital I/O terminals to detect the state of
any TTL-level input. Refer to the schematic shown in Figure 4. If you set the switch to the +5V input, DIOO
reads TRUE (1). If you move the switch to GND, DIOO reads FALSE (0).

12
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Figure 4. Schematic showing switch detection by digital channel DIOO

Pull-up/down configuration

DIOO0

GND +5V

All DIO channels are pulled high by default to 5 V through 47 kQ resistors with jumper W1 on the circuit board
(see Figure 5). Each jumper configures a digital port for pull-up or pull-down.
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Figure 5. Pull-up/down jumper locations

Figure 6 below shows the jumper configured for pull-up and pull-down.

Caution! The discharge of static electricity can damage some electronic components. Take care when
removing the enclosure. Before touching the board, ground yourself using a wrist strap or touch
the computer chassis or other grounded object to eliminate any stored static charge.

W1 w1
L UP
DN DN
Pull-up Pull-down
(default)

Figure 6. Pull-up/down jumper configurations, typical

For more information about digital signal connections
For general information about digital signal connections and digital I/O techniques, refer to the Guide to DAQ

Signal Connections (available on our web site at www.mccdag.com/support/DAQ-Signal-Connections.aspx).
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When configured for input, input voltage ranges of 0 V to 5 V are permitted, with thresholds of 0.8 V (low) and
2.0 V (high). A typical digital input connection is shown in Figure 7.

Pull-up enable jumper

(W1)
Pull-up enabled 5V Pull-up disabled
by default B
GND
47 kQ
1.5kQ DIO channel (DIO0-DIOY)

Digital input Digital input channel
controller

configured for input

Figure 7. Digital input connection example
Temperature alarms

Optionally, you can configure each digital output as an alarm for each TC input. When an alarm is enabled, its
associated output line is driven to the appropriate state determined by the alarm options and input temperature.

You can also use the alarm outputs to control a device or application that indicates when a temperature
threshold has been exceeded. Alarms can also indicate an OTC condition.

A digital output bit can be used to control a logic device needing up to 5 V @ 24 mA. If the device needs more
voltage/current than this, use a E-TC-controlled MOSFET ! (user-provided) to control higher voltages and
currents.

Depending on the MOSFET used, the E-TC can control higher voltages and currents.

Figure 8 shows a relay requiring 24 VDC @ 100 mA controlled by an E-TC digital output/alarm.
The MOSFET in this example is a relay and is rated for 14 amps and 50 volts DC.

+24 VDC 1 I

2‘51

S

MOSFET
Digital Out/Alarm S— b S
from E-TC 10 KQ
T 1
GND =

Figure 8. Example of digital output/alarm controlling a relay
The alarm configurations are stored in non-volatile memory and loaded at power up.

Alarm settings are applied when changed and at power on. Temperatures are constantly converted on enabled
channels and processed for alarm conditions regardless of the communications connectivity.

! Metal-oxide semiconductor, field-effect transistor that uses an induced electrical field to control current through the device.
Either negative or positive gate voltages can be applied to control the current.
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Each available alarm mode and setting is explained below.

Alarm input modes = Alarm when input temperature >= T1, reset alarm when input
temperature < T2

Set independent temperature thresholds T1 and T2 for ) .
= Alarm when input temperature <= T1, reset alarm when input

each alarm.
temperature >T2
= Alarm when input temperature is < T1 or > T2
Alarm error modes = Alarm on temperature reading only
= Alarm on temperature reading or open thermocouple error
= Alarm on open thermocouple error only
Alarm output modes m Disabled, digital I/O line may be used for normal operation

= Enabled, active high output (DIO line goes high when alarm
condition is met)

m Enabled, active low output (DIO line goes low when alarm
condition is met)

Counter input

The CTR terminal is a 32-bit event counter that can accept frequency inputs up to 10 MHz. The internal counter
increments when the TTL levels transition from low to high.

Power output

The +VO terminal can output up to 10 mA maximum. You can use this terminal to supply power to external
devices or circuitry.

Caution! The +VO terminal is an output. Do not connect it to an external power supply or you may damage
the device and possibly the computer.
Ground

The digital ground (GND) terminals provide a common ground — isolated from TC inputs — for the digital and
counter channels and the +VO terminal.

The chassis ground (CHGND) terminal provides a connection point for chassis ground. Connect this to an
external grounding source.
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Mechanical drawings
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Figure 9. E-TC device circuit board dimensions
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Figure 11. E-TC top enclosure dimensions

DIN-rail compatible

The E-TC can be mounted on a DIN rail using the ACC-205 DIN-rail accessory kit. Refer to our website for

more information.
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Chapter 4

Specifications

All specifications are subject to change without notice.
Typical for 25 °C unless otherwise specified.
Specifications in italic text are guaranteed by design.

Thermocouple input

Table 1. Thermocouple input specifications

Parameter

Condition

Specification

A/D converters

Delta-Sigma

ADC resolution

24 bits

Number of channels

8

Input isolation

Between any TCx channel and
digital/chassis ground.

500 VDC absolute max

Channel configuration

Software-selectable to match sensor type

Differential input voltage range
(Note 1)

+0.128 V

Absolute maximum input
voltage

Between any two TCx inputs

+25 V (power on)
+25 V (power off)

Differential input impedance 40 MQ

Open thermocouple detect 1 nd
Input current disabled

Open thermocouple detect

enabled 63 nd
Common mode rejection fin =50 Hz or 60 Hz 100 dB
Noise rejection fin =50 Hz or 60 Hz 75 dB
Input bandwidth 10 Hz
Crosstalk Between any two TCx inputs -90 dB
Sample rate (Note 2) 4 Hz max (per channel)
Input noise 250 nV rms
Gain error 0.006 %
Offset error 3uv

. Thermocouple type J,K,T.E,N 0.09 °C

i\l/{;atse%r;:ment sensitivity Thermocouple type R,S 0.11°C

Thermocouple type B 0.13 °C
Warm-up time 20 minutes min
gps)gg I:?:rtrilrll(l)gouple detect 1 second
CJC sensor accuracy 0°Cto45°C igjg :g Zi .
Calibration method Factory

Recommended warm-up time

20 minutes min

Calibration interval

1 year (factory calibration)

Note 1:
Note 2:

Calibration is performed at +70 mV.

The enabled thermocouple inputs are continuously converted at the maximum A/D converter rate. If

channels are enabled and have an open thermocouple connection the sampling rate will be lower.

Note 3:

Measurement sensitivity is the smallest change in temperature that can be detected.
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Channel configurations

Table 2. Channel configuration specifications

Sensor Category Condition Specification
JLK,S,R,B,E,T,orN

Thermocouple The factory default configuration is 8 differential channels (Note 4)
Type J.

Note 4:  Channel configuration is stored on EEPROM external to the isolated microcontroller by the

firmware whenever any item is modified. Modification is performed by commands issued over
Ethernet from an external application, and the configuration is made non-volatile through the use of

the EEPROM.

Compatible thermocouples

Table 3. Compatible sensor type specifications

Parameter

Specification

Thermocouple

J: =210 °C to 1200 °C

K:-270°Cto 1372 °C

R: =50 °Cto 1768 °C

: =50 °Cto 1768 °C

: =270 °C to 400 °C

: =270 °Cto 1300 °C

oz 3w

: =270 °C to 1000 °C

B: 0 °C to 1820 °C

Accuracy

Thermocouple measurement accuracy

Table 4. Thermocouple accuracy specifications, including CJC measurement error (Note 5, Note 6)

All specifications are ().
Sensor | Sensor Accuracy Error Accuracy Error Accuracy Error | Accuracy Error
Type Temperature (°C) | Maximum (°C), Typical (°C), Maximum (°C), Typical (°C),
15°Cto 35°C 15°Cto 35°C 0°Cto45°C 0°Cto45°C
-210 1.896 0.823 2.228 0.990
J 0 0.760 0.328 0.815 0.364
1200 0.717 0.324 1.336 0.585
=210 2.196 0.938 2.578 1.141
K 0 0.787 0.334 0.848 0.377
1372 0.974 0.431 1.807 0.786
-50 2.144 0.711 2.566 1.053
S 250 1.595 0.528 1.888 0.775
1768 0.750 0.178 1.759 0.649
=50 2.266 0.749 2.715 1.113
R 250 1.617 0.534 1.917 0.786
1768 0.631 0.148 1.579 0.584
250 1.934 0.453 2.552 0.977
B 700 0.740 0.179 1.128 0.439
1820 0.482 0.137 1.213 0.492
-200 1.700 0.742 1.987 0.884
E 0 0.752 0.327 0.806 0.360
1000 0.629 0.285 1.142 0.500

20




E-TC User's Guide

Specifications

Sensor | Sensor Accuracy Error Accuracy Error Accuracy Error | Accuracy Error
Type Temperature (°C) | Maximum (°C), Typical (°C), Maximum (°C), Typical (°C),
15°Cto 35°C 15°Cto 35°C 0°Cto45°C 0°Cto45°C

-200 1.920 0.817 2.253 0.993

T 0 0.801 0.339 0.870 0.385
400 0.519 0.223 0.702 0.308
-200 2.125 0.876 2.518 1.101

N 0 0.857 0.351 0.940 0.412
1300 0.668 0.291 1.352 0.585

Note 5: Thermocouple measurement accuracy specifications include polynomial linearization, cold-junction
compensation, and system noise. The accuracy specifications assume the device is operated within
its enclosure and has been warmed up for the recommended 20 minutes. Errors shown do not include
inherent thermocouple error. Contact your thermocouple supplier for details on the actual
thermocouple accuracy error.

Note 6:  When thermocouples are attached to conductive surfaces, the voltage differential between multiple

thermocouples must remain within 1.8 V. For best results MCC recommends using electrically
insulated thermocouples when possible.

Digital input/output

Table 5. Digital input/output specifications

Parameter Specification

Digital type 5V TTL input / CMOS output

Number of I/O One port of 8 bits, shared with temperature alarms
Configuration Each bit can be independently configured for input or output

Power on conditions

Power on reset is input mode, except when bits are configured to operate as alarms.

Pull-up/pull-down
configuration

The port has 47 kQ resistors configurable as pull-up (default) or pull-down via internal
jumper W1.

Digital I/O transfer rate
(system paced)

100 to 5000 reads / writes per second, typical, on a local network (Note 7)

Power on and reset state

All bits are input unless the temperature alarm functionality is enabled for them.

Input high voltage threshold

2.0 V min

Input high voltage limit

5.5V absolute max

Input low voltage threshold

0.8 V max

Input low voltage limit

—0.5 V absolute min
0 V recommended min

Output high voltage

4.4 V min (IOH =50 pA)
3.76 V min (IOH = —24 mA)

Output low voltage

0.1 V max (IOL =50 pA)
0.44 V max (IOL =24 mA)

Note 7:

This is the typical throughput when the device and host are both connected by Ethernet to the same

local network. Throughput can vary significantly, and typical throughput is not guaranteed, if a
wireless connection is involved or data is sent over the internet.
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Temperature alarms

Table 6. Temperature alarm specifications

Parameter Specification

Number of alarms 8 (one per digital I/O line)

Each alarm controls its associated digital I/O line as an alarm output. When an alarm is
enabled, its associated I/O line is set to output and driven to the appropriate state
determined by the alarm options and input temperature. The alarm configurations are
stored in non-volatile memory and loaded at power on.

Alarm functionality

» Alarm when input temperature > T1, reset alarm when input temperature < T2
» Alarm when input temperature < T1, reset alarm when input temperature >T2
» Alarm when input temperature is < T1 or > T2

T1 and T2 may be independently set for each alarm.

Alarm input modes

m Alarm on temperature reading only
Alarm error modes m Alarm on temperature reading or open thermocouple error
m Alarm on open thermocouple error only

m Disabled, digital I/O line may be used for normal operation

Alarm output modes » Enabled, active high output (DIO line goes high when alarm condition is met)
m Enabled, active low output (DIO line goes low when alarm condition is met)
Alarm latency (Note 8) 1 second

Note 8:  Alarm settings are applied when changed and at power-on. Temperatures are constantly converted
on enabled channels and processed for alarm conditions regardless of the communications

connectivity.
Counter
Table 7. Counter specifications

Parameter Specification
Counter type Event counter
Number of channels 1
Input type Schmitt trigger; fixed 47.5 kQ pull-down resistor
Resolution 32 bits
Schmitt trigger hysteresis 0.6 V min

1.7 V max
Input high voltage threshold 1.9 V min

3.6 V max
Input high voltage limit 5.5V absolute max
Input low voltage threshold 1.0 V min

2.3 V max
Input low voltage limit —0.5 V absolute min

0 V recommended min
Input frequency 10 MHz max
High pulse width 50 ns min
Low pulse width 50 ns min

Memory
Table 8. Memory specifications

Parameter Specification
EEPROM 4,096 bytes
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Power
Table 9. Power specifications
Parameter Conditions Specification
External power supply 5V £5% required
5V, 1 A supply provided (PS-5V1AEPS)
Supply current Quiescent current 177 mA typical (Note 9)
User output voltage range Available at +VO terminal 4.40 V min to 5.25 V max; assumes
supplied AC adapter is used
User output current Available at +VO terminal 10 mA max
Isolation Measurement system to chassis ground 500 VDC min

Note 9:  This is the total quiescent current requirement for the device that includes the LEDs. This value does
not include any potential loading of the digital I/O bits or +VO terminal.

Network

Ethernet connection

Table 10. Ethernet connection specifications

Parameter Specification
Ethernet type 100 Base-TX

10 Base-T
Communication rates 10/100 Mbps, auto-negotiated
Connector RJ-45, 8 position
Cable length 100 meters (328 feet) max
Additional parameters HP Auto-MDIX support

Network interface

Table 11. Factory default specifications

Parameter Specification
Protocols used TCP (IPv4 only) and UDP
UDP: 54211 (discovery)
Network ports used UDP: 6234 (bootloader only)
TCP: 54211 (commands)
Network IP configuration DHCP + link-local, DHCP, static, link-local
Network name E-TC-xxxxxx, where xxxxxx are the lower 6 digits of the device MAC address
Network name publication By NBNS; responds to b-node broadcasts, therefore only available on the local subnet

Network factory default settings

Table 12. Factory default specifications

Parameter Specification

Factory default IP address 192.168.0.101

Factory default subnet mask | 255.255.255.0

Factory default Gateway 192.168.0.1

f;:itﬁg default DHCP DHCEP + link-local enabled
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Network security

Table 13. Factory default specifications

Parameter Specification

TCP sockets are not opened unless application sends the correct PIN connection

Security implementation code; stored in non-volatile memory; may be changed by user; default value is 0000

Number of concurrent sessions 1

Vulnerabilities TCP Sequence Number Approximation Vulnerability

LED displays and the factory reset button

Table 14. LED and button configurations

Parameter Specification
B On:42V<Vex<56V
Power LED (top) m Off: Vex <4.2 V Vext > 5.6 V (power fault)

Power and Activity LEDs blink continuously in firmware update mode
= On: A valid host connection is established.

Activity LED (bottom) m Blinks: A command is received.

Power and Activity LEDs blink continuously in firmware update mode

m Left (green): Link/activity indicator; on when there is a valid Ethernet link, and

Ethernet connector LEDS blinks when network activity is detected.

= Right (yellow): Speed indicator; on for 100 Mbps, off for 10 Mbps or no link.

Resets network and alarm configuration settings to factory default values.

m Press and hold for 4 seconds. The Power and Activity LEDs will both blink twice
and turn off to indicate that network settings have been restored to default values.
Release the button to allow the device to reset and use the default settings.

If the reset button is released before the two LEDs blink, settings are not affected.
= Holding the reset button at power on forces the device into firmware update mode

in case of a failed firmware update. In this mode, both LEDs blink together

constantly. The device may be returned to normal operation by cycling the power.

Factory reset button

Environment
Table 15. Environmental specifications

Parameter Specification

Operating temperature range 0°Cto55°C

Storage temperature range —40°Cto 85 °C

Humidity 0 °C to 90% non-condensing
Mechanical

Table 16. Mechanical specifications
Parameter Specification
Dimensions (L x W x H) 117.9 x 82.8 x 29.0 mm (4.64 x 3.26 x 1.14 in.)
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Screw terminal connector

Table 17. Screw terminal connector specifications

Parameter Specification
Connector type Screw terminal
Wire gauge range 16 AWG to 30 AWG

Table 18. Screw terminal pinout
Pin |Signal Name Pin Description Pin |Signal Name |Pin Description
1 CHOH CHO sensor input (+) 17 DIOO DIO channel 0
2 CHOL CHO sensor input (-) 18 DIO1 DIO channel 1
3 CH1H CH1 sensor input (+) 19 DIO2 DIO channel 2
4 CH1L CH1 sensor input (-) 20 DIO3 DIO channel 3
5 CH2H CH2 sensor input (+) 21 GND Digital ground
6 CH2L CH2 sensor input (-) 22 DIO4 DIO channel 4
7 CH3H CH3 sensor input (+) 23 DIO5 DIO channel 5
8 CH3L CH3 sensor input (-) 24 DIO6 DIO channel 6
9 CH4H CH4 sensor input (+) 25 DIO7 DIO channel 7
10 CHA4L CH4 sensor input (-) 26 +VO User voltage output
11 CH5H CHS5 sensor input (+) 27 GND Digital ground
12 CH5L CHS5 sensor input (-) 28 GND Digital ground
13 CH6H CH®6 sensor input (+) 29 GND Digital ground
14 CH6L CH®6 sensor input (-) 30 CTR Counter input
15 CH7H CH7 sensor input (+) 31 GND Digital ground
16 CH7L CH7 sensor input (-) 32 CHGND Chassis ground
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C € Declaration of Conformity
According to ISO/IEC 17050-1:2010

Manufacturer: Measurement Computing Corporation
Address: 10 Commerce Way
Norton, MA 02766
USA
Product Category: Electrical equipment for measurement, control and laboratory use.
Date and Place of Issue: September 12, 2014, Norton, Massachusetts USA
Test Report Number: EMI6836.16

Measurement Computing Corporation declares under sole responsibility that the product
E-TC

Complies with the essential requirements of the following applicable European Directives:

Electromagnetic Compatibility (EMC) Directive 2004/108/EC
Low Voltage Directive 2006/95/EC
RoHS Directive 2011/65/EU

Conformity is assessed in accordance to the following standards:
EMC:
Emissions:

=  EN61326-1:2013 (IEC 61326-1:2012), Class A
EN 55011: 2009 + A1:2010 (IEC CISPR 11:2009 + A1:2010), Group 1, Class A

Immunity:

EN 61326-1:2013 (IEC 61326-1:2012), Controlled EM Environments
EN 61000-4-2:2008 (IEC 61000-4-2:2008)

EN 61000-4-3 :2010 (IEC61000-4-3:2010)

EN 61000-4-4 :2012 (IEC61000-4-4:2012)

EN 61000-4-5 :2005 (IEC61000-4-5:2005)

EN 61000-4-6 :2013 (IEC61000-4-6:2013)

EN 61000-4-11:2004 (IEC61000-4-11:2004)

Safety:
= EN61010-1 (IEC 61010-1)

Environmental Affairs:

Articles manufactured on or after the Date of Issue of this Declaration of Conformity do not contain any of the
restricted substances in concentrations/applications not permitted by the RoHS Directive.

(o]

Carl Haapaoja, Director of Quality Assurance




Measurement Computing Corporation
10 Commerce Way

Norton, Massachusetts 02766

(508) 946-5100

Fax: (508) 946-9500

E-mail: info@mccdaqg.com
www.mccdag.com

NI Hungary Kft

H-4031 Debrecen, Hatar ut 1/A, Hungary
Phone: +36 (52) 515400

Fax: +36 (52) 515414
http://hungary.ni.com/debrecen



mailto:info@mccdaq.com
http://www.mccdaq.com/
http://hungary.ni.com/debrecen

	About this User's Guide
	What you will learn from this user's guide
	Conventions in this user's guide
	Where to find more information

	Introducing the E-TC
	Ethernet interface
	Functional block diagram

	Installing the E-TC
	Unpacking
	Installing the software
	Connecting the external power adapter
	Installing the hardware
	Configuring network settings
	Address mode settings
	DHCP or link-local enabled (default)
	DHCP Only
	Link Local Only
	Static

	IP address settings 
	Connection code

	Configuring the network router for communication across networks
	Calibrating the hardware
	Factory calibration
	Field calibration

	Updating firmware
	Restoring factory default network settings

	Functional Details
	External components
	Screw terminals
	LED status indicators
	RESET button
	Ethernet connector
	External power connector

	Signal connections
	TC input
	Cold junction compensation (CJC)
	Data linearization
	Open-thermocouple detection (OTD)
	Input leakage current

	Digital I/O
	Pull-up/down configuration
	Temperature alarms

	Counter input
	Power output
	Ground

	Mechanical drawings
	DIN-rail compatible


	Specifications
	Thermocouple input
	Channel configurations
	Compatible thermocouples
	Accuracy
	Thermocouple measurement accuracy

	Digital input/output
	Temperature alarms
	Counter
	Memory
	Power
	Network
	Ethernet connection
	Network interface
	Network factory default settings
	Network security

	LED displays and the factory reset button
	Environment
	Mechanical
	Screw terminal connector



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /3Of9Barcode

    /AachenBT-Bold

    /ACaslonPro-Bold

    /ACaslonPro-BoldItalic

    /ACaslonPro-Italic

    /ACaslonPro-Regular

    /ACaslonPro-Semibold

    /ACaslonPro-SemiboldItalic

    /ActionMan

    /ActionMan-Bold

    /ActionMan-BoldItalic

    /ActionManExtended

    /ActionManExtended-Bold

    /ActionManExtended-BoldItalic

    /ActionManExtended-Italic

    /ActionMan-Italic

    /ActionManShaded

    /ActionManShaded-Italic

    /AdobeFangsongStd-Regular

    /AdobeHeitiStd-Regular

    /AdobeKaitiStd-Regular

    /AdobeMingStd-Light

    /AdobeMyungjoStd-Medium

    /AdobeSongStd-Light

    /AGaramondPro-Bold

    /AGaramondPro-BoldItalic

    /AGaramondPro-Italic

    /AGaramondPro-Regular

    /AharoniBold

    /Aldine401BT-BoldItalicA

    /Aldine721BT-Light

    /AllegroBT-Regular

    /AmericanaBT-Bold

    /AmericanaBT-ExtraBold

    /AmericanaBT-ExtraBoldCondensed

    /AmericanaBT-Italic

    /AmericanaBT-Roman

    /AmericanGaramondBT-Roman

    /AmericanUncD

    /AmerigoBT-MediumA

    /AmerTypewriterITCbyBT-Bold

    /AmerTypewriterITCbyBT-Medium

    /AngsanaNew

    /AngsanaNew-Bold

    /AngsanaNew-BoldItalic

    /AngsanaNew-Italic

    /AngsanaUPC

    /AngsanaUPC-Bold

    /AngsanaUPC-BoldItalic

    /AngsanaUPC-Italic

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /ArialRoundedMTBold

    /ArialUnicodeMS

    /ArnoPro-Bold

    /ArnoPro-BoldCaption

    /ArnoPro-BoldDisplay

    /ArnoPro-BoldItalic

    /ArnoPro-BoldItalicCaption

    /ArnoPro-BoldItalicDisplay

    /ArnoPro-BoldItalicSmText

    /ArnoPro-BoldItalicSubhead

    /ArnoPro-BoldSmText

    /ArnoPro-BoldSubhead

    /ArnoPro-Caption

    /ArnoPro-Display

    /ArnoPro-Italic

    /ArnoPro-ItalicCaption

    /ArnoPro-ItalicDisplay

    /ArnoPro-ItalicSmText

    /ArnoPro-ItalicSubhead

    /ArnoPro-LightDisplay

    /ArnoPro-LightItalicDisplay

    /ArnoPro-Regular

    /ArnoPro-Smbd

    /ArnoPro-SmbdCaption

    /ArnoPro-SmbdDisplay

    /ArnoPro-SmbdItalic

    /ArnoPro-SmbdItalicCaption

    /ArnoPro-SmbdItalicDisplay

    /ArnoPro-SmbdItalicSmText

    /ArnoPro-SmbdItalicSubhead

    /ArnoPro-SmbdSmText

    /ArnoPro-SmbdSubhead

    /ArnoPro-SmText

    /ArnoPro-Subhead

    /ArribaArribaLetPlain

    /ArrusBT-BlackItalic

    /ArsisD-Regu

    /ArsisD-ReguItal

    /AuroraBT-BoldCondensed

    /AuroraBT-RomanCondensed

    /AvantGardeITCbyBT-Book

    /AvantGardeITCbyBT-BookOblique

    /AvantGardeITCbyBT-Demi

    /AvantGardeITCbyBT-DemiOblique

    /AvantGardeITCbyBT-Medium

    /AvantGardeITCbyBT-MediumOblique

    /BalloonBT-ExtraBold

    /Balthazar

    /BanffPlain

    /BankGothicBT-Light

    /BankGothicBT-Medium

    /Baskerville

    /Baskerville-Bold

    /Baskerville-BoldItalic

    /Baskerville-Italic

    /BauerBodoniBT-Black

    /BauerBodoniBT-BlackCondensed

    /BauerBodoniBT-BlackItalic

    /BauerBodoniBT-Bold

    /BauerBodoniBT-BoldCondensed

    /BauerBodoniBT-BoldItalic

    /BauerBodoniBT-Italic

    /BauerBodoniBT-Roman

    /BauerBodoniBT-Titling

    /BauhausITCbyBT-Bold

    /BauhausITCbyBT-Heavy

    /BauhausITCbyBT-Light

    /BauhausITCbyBT-Medium

    /BeautifulES

    /BedrockPlain

    /BellCentennialBT-Address

    /BellCentennialBT-BoldListing

    /BellCentennialBT-NameAndNumber

    /BellCentennialBT-SubCaption

    /BellGothicStd-Black

    /BellGothicStd-Bold

    /BelweBT-Bold

    /BenguiatITCbyBT-Bold

    /BenguiatITCbyBT-BoldItalic

    /BergellLetPlain

    /BernhardBoldCondensedBT-Regular

    /BernhardFashionBT-Regular

    /BernhardModernBT-Bold

    /BernhardModernBT-BoldItalic

    /BernhardModernBT-Italic

    /BernhardModernBT-Roman

    /BernhardTangoBT-Regular

    /BickhamScriptPro-Bold

    /BickhamScriptPro-Regular

    /BickhamScriptPro-Semibold

    /BirchStd

    /BlacklightD

    /BlackoakStd

    /BodoniBT-Bold

    /BodoniBT-BoldCondensed

    /BodoniBT-BoldItalic

    /BodoniBT-Book

    /BodoniBT-BookItalic

    /BodoniBT-Italic

    /BodoniBT-Roman

    /BoinkLetPlain

    /BookAntiqua

    /BookAntiqua-Bold

    /BookAntiqua-BoldItalic

    /BookAntiqua-Italic

    /BookmanITCbyBT-Demi

    /BookmanITCbyBT-DemiItalic

    /BookmanITCbyBT-Light

    /BookmanITCbyBT-LightItalic

    /BookmanOldStyle

    /BookmanOldStyle-Bold

    /BookmanOldStyle-BoldItalic

    /BookmanOldStyle-Italic

    /BookshelfSymbolSeven

    /BookwomanSHDemi

    /BookwomanSHDemiItalic

    /BookwomanSHLight

    /BookwomanSHLightItalic

    /BremenBT-Black

    /BremenBT-Bold

    /BroadwayBT-Regular

    /BroadwayEngravedBT-Regular

    /BrochurePlain

    /BrowalliaNew

    /BrowalliaNew-Bold

    /BrowalliaNew-BoldItalic

    /BrowalliaNew-Italic

    /BrowalliaUPC

    /BrowalliaUPC-Bold

    /BrowalliaUPC-BoldItalic

    /BrowalliaUPC-Italic

    /BruceOldStyleBT-Roman

    /Brush445BT-Regular

    /Brush738BT-RegularA

    /BrushScriptBT-Regular

    /BrushScriptStd

    /Calibri

    /Calibri-Bold

    /Calibri-BoldItalic

    /Calibri-Italic

    /Cambria

    /Cambria-Bold

    /Cambria-BoldItalic

    /Cambria-Italic

    /CambriaMath

    /Candara

    /Candara-Bold

    /Candara-BoldItalic

    /Candara-Italic

    /CarletonNormal

    /CarminaBT-LightItalic

    /CasablancaAntiqueItalic

    /CasablancaAntiquePlain

    /Caslon224ITCbyBT-Bold

    /Caslon224ITCbyBT-BoldItalic

    /Caslon224ITCbyBT-Book

    /Caslon224ITCbyBT-BookItalic

    /Caslon540BT-Italic

    /Caslon540BT-Roman

    /CaslonBT-Bold

    /CaslonBT-BoldItalic

    /CaslonOldFaceBT-Heavy

    /CaslonOldFaceBT-Italic

    /CaslonOpenfaceBT-Regular

    /CastleT-Bold

    /CastleT-Book

    /CastleT-Ultr

    /Century

    /Century725BT-Black

    /Century725BT-Bold

    /Century725BT-BoldCondensed

    /Century725BT-Italic

    /Century725BT-Roman

    /Century725BT-RomanCondensed

    /Century731BT-BoldA

    /Century731BT-BoldItalicA

    /Century731BT-ItalicA

    /Century731BT-RomanA

    /Century751BT-BoldB

    /Century751BT-BoldItalicB

    /Century751BT-ItalicB

    /Century751BT-No2ItalicB

    /Century751BT-RomanB

    /Century751BT-RomanNo2B

    /Century751BT-SemiBold

    /Century751BT-SemiBoldItalicB

    /CenturyExpandedBT-Bold

    /CenturyExpandedBT-BoldItalic

    /CenturyExpandedBT-Italic

    /CenturyExpandedBT-Roman

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CenturyOldstyleBT-Bold

    /CenturyOldstyleBT-Italic

    /CenturyOldstyleBT-Roman

    /CenturySchlbkCyrillicBT-Bold

    /CenturySchlbkCyrillicBT-BoldIt

    /CenturySchlbkCyrillicBT-Italic

    /CenturySchlbkCyrillicBT-Roman

    /CenturySchoolbook

    /CenturySchoolbook-Bold

    /CenturySchoolbook-BoldItalic

    /CenturySchoolbookBT-Bold

    /CenturySchoolbookBT-BoldCond

    /CenturySchoolbookBT-BoldItalic

    /CenturySchoolbookBT-Italic

    /CenturySchoolbookBT-Monospace

    /CenturySchoolbookBT-Roman

    /CenturySchoolbook-Italic

    /CGOmega-Bold

    /CGOmega-BoldItalic

    /CGOmega-Italic

    /CGOmega-Regular

    /CGTimes-Bold

    /CGTimes-BoldItalic

    /CGTimes-Italic

    /CGTimes-Regular

    /ChaparralPro-Bold

    /ChaparralPro-BoldIt

    /ChaparralPro-Italic

    /ChaparralPro-Regular

    /CharlemagneStd-Bold

    /CharlesworthBold

    /ClarendonBT-Black

    /ClarendonBT-Bold

    /ClarendonBT-BoldCondensed

    /ClarendonBT-Heavy

    /ClarendonBT-Light

    /ClarendonBT-Roman

    /ClarendonBT-RomanCondensed

    /ClarendonCondensed-Bold

    /ClassicalGaramondBT-Roman

    /Clocks

    /CloisterBlackBT-Regular

    /CloisterOpenFaceBT-Regular

    /ComicSansMS

    /ComicSansMS-Bold

    /CompactaBT-Black

    /CompactaBT-Bold

    /CompactaBT-BoldItalic

    /CompactaBT-Italic

    /CompactaBT-Light

    /CompactaBT-Roman

    /Consolas

    /Consolas-Bold

    /Consolas-BoldItalic

    /Consolas-Italic

    /Constantia

    /Constantia-Bold

    /Constantia-BoldItalic

    /Constantia-Italic

    /CooperBlackStd

    /CooperBlackStd-Italic

    /CooperBT-Black

    /CooperBT-BlackHeadline

    /CooperBT-BlackItalic

    /CooperBT-BlackItalicHeadline

    /CooperBT-BlackOutline

    /CooperBT-Bold

    /CooperBT-BoldItalic

    /CooperBT-Light

    /CooperBT-LightItalic

    /CooperBT-Medium

    /CooperBT-MediumItalic

    /CopperplateGothicBT-Bold

    /CopperplateGothicBT-BoldCond

    /CopperplateGothicBT-Heavy

    /CopperplateGothicBT-Roman

    /CopperplateGothicBT-RomanCond

    /Corbel

    /Corbel-Bold

    /Corbel-BoldItalic

    /Corbel-Italic

    /CordiaNew

    /CordiaNew-Bold

    /CordiaNew-BoldItalic

    /CordiaNew-Italic

    /CordiaUPC

    /CordiaUPC-Bold

    /CordiaUPC-BoldItalic

    /CordiaUPC-Italic

    /Coronet

    /CosmicPlain

    /CosmicTwoPlain

    /Courier

    /Courier10PitchBT-Bold

    /Courier10PitchBT-BoldItalic

    /Courier10PitchBT-Italic

    /Courier10PitchBT-Roman

    /Courier-Bold

    /Courier-BoldOblique

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Courier-Oblique

    /CourierSH

    /CourierSHBold

    /CourierSHBoldOblique

    /CourierSHOblique

    /CzarBold

    /CzarBoldItalic

    /CzarItalic

    /CzarNormal

    /DauphinPlain

    /David-Bold

    /David-Reg

    /DavidTransparent

    /Dayton

    /DeVinneBT-Text

    /DFGothic-EB-WIN-RKSJ-H

    /DFKaiSho-SB-WIN-RKSJ-H

    /DFMincho-SU-WIN-RKSJ-H

    /DFMincho-UB-WIN-RKSJ-H

    /DFMincho-W5-WIN-RKSJ-H

    /DFPOP1-W9-WIN-RKSJ-H

    /DilleniaUPC

    /DilleniaUPCBold

    /DilleniaUPCBoldItalic

    /DilleniaUPCItalic

    /DomBoldBT-Regular

    /DomCasualBT-Regular

    /DomDiagonalBT-Bold

    /DomDiagonalBT-Regular

    /EccentricStd

    /EmbassyBT-Regular

    /English

    /English111VivaceBT-Regular

    /EngraversGothicBT-Regular

    /EstrangeloEdessa

    /EucrosiaUPC

    /EucrosiaUPCBold

    /EucrosiaUPCBoldItalic

    /EucrosiaUPCItalic

    /EuroSig

    /Eurostile

    /Eurostile-Demi

    /Eurostile-DemiOblique

    /Eurostile-Oblique

    /Exotic350BT-Bold

    /Exotic350BT-DemiBold

    /FixedMiriamTransparent

    /FlashD-Bold

    /FlashD-Ligh

    /FolioBT-Bold

    /FolioBT-BoldCondensed

    /FolioBT-Book

    /FolioBT-ExtraBold

    /FolioBT-Light

    /FolioBT-LightItalic

    /FolioBT-Medium

    /FootlightMTLight

    /ForefrontSHBook

    /ForefrontSHBookOblique

    /ForefrontSHDemi

    /ForefrontSHDemiOblique

    /FrakturBT-Regular

    /FranklinGothicITCbyBT-Book

    /FranklinGothicITCbyBT-BookItal

    /FranklinGothicITCbyBT-Demi

    /FranklinGothicITCbyBT-DemiItal

    /FranklinGothicITCbyBT-Heavy

    /FranklinGothicITCbyBT-HeavyItal

    /FranklinGothic-Medium

    /FranklinGothic-MediumItalic

    /FrankRuehl

    /Freehand521BT-RegularC

    /FreesiaUPC

    /FreesiaUPCBold

    /FreesiaUPCBoldItalic

    /FreesiaUPCItalic

    /FrizQuadrataITCbyBT-Bold

    /FrizQuadrataITCbyBT-Roman

    /FuturaBlackBT-Regular

    /Futura-Bold

    /Futura-BoldOblique

    /Futura-Book

    /Futura-BookOblique

    /FuturaBT-Bold

    /FuturaBT-BoldCondensed

    /FuturaBT-BoldCondensedItalic

    /FuturaBT-BoldItalic

    /FuturaBT-Book

    /FuturaBT-BookItalic

    /FuturaBT-ExtraBlack

    /FuturaBT-ExtraBlackCondensed

    /FuturaBT-ExtraBlackCondItalic

    /FuturaBT-ExtraBlackItalic

    /FuturaBT-Heavy

    /FuturaBT-HeavyItalic

    /FuturaBT-Light

    /FuturaBT-LightCondensed

    /FuturaBT-LightItalic

    /FuturaBT-Medium

    /FuturaBT-MediumCondensed

    /FuturaBT-MediumItalic

    /Futura-Condensed

    /Futura-CondensedBold

    /Futura-CondensedBoldOblique

    /Futura-CondensedOblique

    /GalliardITCbyBT-Bold

    /GalliardITCbyBT-BoldItalic

    /GalliardITCbyBT-Italic

    /GalliardITCbyBT-Roman

    /Garamond

    /Garamond-Bold

    /Garamond-BoldItalic

    /Garamond-Italic

    /GaramondITCbyBT-Bold

    /GaramondITCbyBT-BoldCondensed

    /GaramondITCbyBT-BoldCondItalic

    /GaramondITCbyBT-BoldItalic

    /GaramondITCbyBT-Book

    /GaramondITCbyBT-BookCondensed

    /GaramondITCbyBT-BookCondItalic

    /GaramondITCbyBT-BookItalic

    /GaramondNo4CyrTCY-Ligh

    /GaramondNo4CyrTCY-LighItal

    /GaramondNo4CyrTCY-Medi

    /GaramondPremrPro

    /GaramondPremrPro-It

    /GaramondPremrPro-Smbd

    /GaramondPremrPro-SmbdIt

    /Gautami

    /GeographicSymbolsNormal

    /Geometric212BT-BookCondensed

    /Geometric212BT-HeavyCondensed

    /Geometric415BT-BlackA

    /Geometric706BT-BlackB

    /Geometric706BT-BlackCondensedB

    /GeometricSlab703BT-Bold

    /GeometricSlab703BT-BoldCond

    /GeometricSlab703BT-BoldItalic

    /GeometricSlab703BT-Light

    /GeometricSlab703BT-Medium

    /GeometricSlab703BT-MediumCond

    /GeometricSlab703BT-MediumItalic

    /GeometricSlab703BT-XtraBoldCond

    /GeometricSlab712BT-ExtraBoldA

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /GeotypeTT

    /GiddyupStd

    /GillSans

    /GillSans-Bold

    /GillSans-BoldItalic

    /GillSans-Condensed

    /GillSans-CondensedBold

    /GillSans-Italic

    /GillSans-UltraBold

    /GlacierItalic

    /GlacierPlain

    /Gogobig

    /GoudyHandtooledBT-Regular

    /GoudyOldStyleBT-Bold

    /GoudyOldStyleBT-BoldItalic

    /GoudyOldStyleBT-Italic

    /GoudyOldStyleBT-Roman

    /GreekDinerInlineTT

    /Haettenschweiler

    /HandelGotD-Bold

    /HandelGotD-Ligh

    /HandelGothicBT-Regular

    /HeaveneticaNarrowSH

    /HeaveneticaNarrowSHBold

    /HeaveneticaNarrowSHBoldOblique

    /HeaveneticaNarrowSHOblique

    /HeaveneticaSH

    /HeaveneticaSHBold

    /HeaveneticaSHBoldOblique

    /HeaveneticaSHOblique

    /Helvetica

    /Helvetica-Bold

    /Helvetica-BoldOblique

    /Helvetica-Condensed

    /Helvetica-Condensed-Black

    /Helvetica-Condensed-BlackObl

    /Helvetica-Condensed-Bold

    /Helvetica-Condensed-BoldObl

    /Helvetica-Condensed-Oblique

    /Helvetica-Narrow

    /Helvetica-Narrow-Bold

    /Helvetica-Narrow-BoldOblique

    /Helvetica-Narrow-Oblique

    /Helvetica-Oblique

    /HoboStd

    /HomePlanning

    /HomePlanning2

    /Humanist521BT-Bold

    /Humanist521BT-BoldCondensed

    /Humanist521BT-BoldItalic

    /Humanist521BT-ExtraBold

    /Humanist521BT-Italic

    /Humanist521BT-Light

    /Humanist521BT-LightItalic

    /Humanist521BT-Roman

    /Humanist521BT-RomanCondensed

    /Humanist521BT-UltraBold

    /Humanist521BT-XtraBoldCondensed

    /Humanist531BT-BlackA

    /Humanist531BT-BoldA

    /Humanist531BT-RomanA

    /Humanist531BT-UltraBlackA

    /Humanist777BT-BlackB

    /Humanist777BT-BlackCondensedB

    /Humanist777BT-BlackItalicB

    /Humanist777BT-BoldB

    /Humanist777BT-BoldCondensedB

    /Humanist777BT-BoldItalicB

    /Humanist777BT-ItalicB

    /Humanist777BT-LightB

    /Humanist777BT-LightItalicB

    /Humanist777BT-RomanB

    /Humanist777BT-RomanCondensedB

    /Humanist970BT-BoldC

    /Humanist970BT-RomanC

    /HumanistSlabserif712BT-Black

    /HumanistSlabserif712BT-Bold

    /HumanistSlabserif712BT-Italic

    /HumanistSlabserif712BT-Roman

    /Impact

    /IowanOldStyleBT-Roman

    /IrisUPC

    /IrisUPCBold

    /IrisUPCBoldItalic

    /IrisUPCItalic

    /JasmineUPC

    /JasmineUPC-Bold

    /JasmineUPC-BoldItalic

    /JasmineUPC-Italic

    /KabelITCbyBT-Book

    /KabelITCbyBT-Demi

    /KabelITCbyBT-Medium

    /KabelITCbyBT-Ultra

    /Kartika

    /KaufmannBT-Bold

    /KaufmannBT-Regular

    /KeypunchPlain

    /KeystrokeNormal

    /KidsPlain

    /KodchiangUPC

    /KodchiangUPC-Bold

    /KodchiangUPC-BoldItalic

    /KodchiangUPC-Italic

    /KozGoPro-Bold

    /KozGoPro-ExtraLight

    /KozGoPro-Heavy

    /KozGoPro-Light

    /KozGoPro-Medium

    /KozGoPro-Regular

    /KozMinPro-Bold

    /KozMinPro-ExtraLight

    /KozMinPro-Heavy

    /KozMinPro-Light

    /KozMinPro-Medium

    /KozMinPro-Regular

    /LandscapePlanning

    /Latha

    /LatinoPalSHBold

    /LatinoPalSHBoldItalic

    /LatinoPalSHItalic

    /LatinoPalSHRoman

    /LcdD

    /LetterGothic12PitchBT-Bold

    /LetterGothic12PitchBT-BoldItal

    /LetterGothic12PitchBT-Italic

    /LetterGothic12PitchBT-Roman

    /LetterGothic-Bold

    /LetterGothic-BoldItalic

    /LetterGothic-Italic

    /LetterGothicMT

    /LetterGothicMT-Bold

    /LetterGothicMT-BoldOblique

    /LetterGothicMT-Oblique

    /LetterGothic-Regular

    /LetterGothicStd

    /LetterGothicStd-Bold

    /LetterGothicStd-BoldSlanted

    /LetterGothicStd-Slanted

    /LevenimMT

    /LevenimMTBold

    /LilyUPC

    /LilyUPCBold

    /LilyUPCBoldItalic

    /LilyUPCItalic

    /Lithograph-Bold

    /LithographLight

    /LithosPro-Black

    /LithosPro-Regular

    /LotusWPBox-Roman

    /LotusWPIcon-Roman

    /LotusWPIntA-Roman

    /LotusWPIntB-Roman

    /LotusWPType-Roman

    /LucidaConsole

    /LucidaSans

    /LucidaSans-Demi

    /LucidaSans-DemiItalic

    /LucidaSans-Italic

    /LucidaSansUnicode

    /LydianBT-Roman

    /LydianCursiveBT-Regular

    /MachineITCbyBT-Regular

    /Mangal-Regular

    /Map-Symbols

    /Marigold

    /MathA

    /MathB

    /MathC

    /MesquiteStd

    /MICR10byBT-Regular

    /MICR12byBT-Regular

    /MICR13byBT-Regular

    /MicrogrammaD-BoldExte

    /MicrogrammaD-MediExte

    /MicrosoftSansSerif

    /MinionPro-Bold

    /MinionPro-BoldCn

    /MinionPro-BoldCnIt

    /MinionPro-BoldIt

    /MinionPro-It

    /MinionPro-Medium

    /MinionPro-MediumIt

    /MinionPro-Regular

    /MinionPro-Semibold

    /MinionPro-SemiboldIt

    /Minion-SemiboldItalic

    /Miriam

    /MiriamFixed

    /MiriamTransparent

    /Modern20BT-ItalicB

    /Modern20BT-RomanB

    /Modern735BT-RomanA

    /Modern880BT-Bold

    /Modern880BT-Italic

    /Modern880BT-Roman

    /Monospace821BT-Bold

    /Monospace821BT-BoldItalic

    /Monospace821BT-Italic

    /Monospace821BT-Roman

    /MonotypeCorsiva

    /MonotypeSorts

    /MorseCode

    /MS-Gothic

    /MS-Mincho

    /MSOutlook

    /MS-PGothic

    /MS-PMincho

    /MSReferenceSansSerif

    /MSReferenceSpecialty

    /MS-UIGothic

    /Music

    /MusicalSymbolsNormal

    /MVBoli

    /Myriad-Bold

    /Myriad-BoldItalic

    /Myriad-Italic

    /MyriadPro-Bold

    /MyriadPro-BoldCond

    /MyriadPro-BoldCondIt

    /MyriadPro-BoldIt

    /MyriadPro-Cond

    /MyriadPro-CondIt

    /MyriadPro-It

    /MyriadPro-Regular

    /MyriadPro-Semibold

    /MyriadPro-SemiboldIt

    /Myriad-Roman

    /Myriad-Tilt

    /Narkisim

    /News701BT-BoldA

    /News701BT-ItalicA

    /News706BT-BoldC

    /NewsGothicBT-Bold

    /NewsGothicBT-BoldItalic

    /NewsGothicBT-Italic

    /NewsGothicBT-Light

    /NewsGothicBT-Roman

    /NewsGothicBT-RomanCondensed

    /Nina

    /Nina-Bold

    /NuevaStd-BoldCond

    /NuevaStd-BoldCondItalic

    /NuevaStd-Cond

    /NuevaStd-CondItalic

    /NuptialBT-Regular

    /OCRAbyBT-Regular

    /OCRAStd

    /OCRB10PitchBT-Regular

    /OfficePlanning

    /Onyx

    /OnyxBT-Regular

    /OratorBT-FifteenPitch

    /OratorBT-TenPitch

    /OratorStd

    /OratorStd-Slanted

    /OrbitBbyBT-Regular

    /OzHandicraftBT-Roman

    /Palatino-Bold

    /Palatino-BoldItalic

    /Palatino-Italic

    /PalatinoLinotype-Bold

    /PalatinoLinotype-BoldItalic

    /PalatinoLinotype-Italic

    /PalatinoLinotype-Roman

    /Palatino-Roman

    /Pica10PitchBT-Roman

    /PlaybillBT-Regular

    /PoplarStd

    /PossePlain

    /PosterBodoniBT-Italic

    /PosterBodoniBT-Roman

    /Prestige12PitchBT-Bold

    /Prestige12PitchBT-BoldItalic

    /Prestige12PitchBT-Italic

    /Prestige12PitchBT-Roman

    /PrestigeEliteStd-Bd

    /PTBarnumBT-Regular

    /QuillScript-Normal

    /Raavi

    /Rod

    /RodTransparent

    /RomanS

    /RosewoodStd-Regular

    /RubberStampLetPlain

    /RusselWriteTT

    /SchadowBT-Bold

    /SchadowBT-Roman

    /SegoeCondensed

    /SegoeCondensed-Bold

    /SegoeUI

    /SegoeUI-Bold

    /SegoeUI-BoldItalic

    /SegoeUI-Italic

    /Semaphore

    /SerifaBT-Bold

    /SerifaBT-Italic

    /SerifaBT-Roman

    /SerifaBT-Thin

    /SFCartoonistHand

    /SFCartoonistHand-Bold

    /SFCartoonistHand-BoldItalic

    /SFCartoonistHand-Italic

    /SFCartoonistHandSC

    /SFCartoonistHandSC-Bold

    /SFCartoonistHandSC-BoldItalic

    /SFCartoonistHandSC-Italic

    /SFScribbledSans

    /SFScribbledSans-Bold

    /SFScribbledSans-BoldItalic

    /SFScribbledSans-Italic

    /SFScribbledSansSC

    /SFScribbledSansSC-Bold

    /SFScribbledSansSC-BoldItalic

    /SFScribbledSansSC-Italic

    /ShotgunBT-Regular

    /Shruti

    /SignLanguage

    /Signs

    /SlipstreamLetPlain

    /SnellBT-Black

    /SnellBT-Bold

    /SnellBT-Regular

    /SouvenirITCbyBT-Demi

    /SouvenirITCbyBT-DemiItalic

    /SouvenirITCbyBT-Light

    /SouvenirITCbyBT-LightItalic

    /Square721BlkItalic

    /Square721BlkNormal

    /Square721BoldItalic

    /Square721BT-Bold

    /Square721BT-BoldCondensed

    /Square721BT-BoldExtended

    /Square721BTItalic

    /Square721BT-Roman

    /Square721BT-RomanCondensed

    /Square721BT-RomanExtended

    /Square721DmItalic

    /Square721DmNormal

    /Staccato222BT-Regular

    /Staccato555BT-RegularA

    /StencilBT-Regular

    /StencilStd

    /StoneSans-Bold

    /StoneSansStd-Bold

    /StoneSansStd-BoldItalic

    /StoneSansStd-Medium

    /StoneSansStd-MediumItalic

    /StoneSansStd-Semibold

    /StoneSansStd-SemiboldItalic

    /StymieBT-Bold

    /StymieBT-BoldItalic

    /StymieBT-ExtraBold

    /StymieBT-ExtraBoldCondensed

    /StymieBT-Light

    /StymieBT-LightItalic

    /StymieBT-Medium

    /StymieBT-MediumItalic

    /Swiss721BT-Black

    /Swiss721BT-BlackCondensed

    /Swiss721BT-BlackCondensedItalic

    /Swiss721BT-BlackExtended

    /Swiss721BT-BlackItalic

    /Swiss721BT-BlackNo2

    /Swiss721BT-BlackOutline

    /Swiss721BT-BlackRounded

    /Swiss721BT-Bold

    /Swiss721BT-BoldCondensed

    /Swiss721BT-BoldCondensedItalic

    /Swiss721BT-BoldCondensedOutline

    /Swiss721BT-BoldExtended

    /Swiss721BT-BoldItalic

    /Swiss721BT-BoldOutline

    /Swiss721BT-BoldRounded

    /Swiss721BT-Heavy

    /Swiss721BT-HeavyItalic

    /Swiss721BT-Italic

    /Swiss721BT-ItalicCondensed

    /Swiss721BT-Light

    /Swiss721BT-LightCondensed

    /Swiss721BT-LightCondensedItalic

    /Swiss721BT-LightExtended

    /Swiss721BT-LightItalic

    /Swiss721BT-Medium

    /Swiss721BT-MediumItalic

    /Swiss721BT-Roman

    /Swiss721BT-RomanCondensed

    /Swiss721BT-RomanExtended

    /Swiss721BT-Thin

    /Swiss721BT-ThinItalic

    /Swiss911BT-ExtraCompressed

    /Swiss911BT-UltraCompressed

    /Swiss921BT-RegularA

    /Swiss924BT-RegularB

    /Sylfaen

    /Symbol

    /SymbolMT

    /SymbolProportionalBT-Regular

    /SymbolSHMedium

    /Tahoma

    /Tahoma-Bold

    /TechnicalItalic

    /TechnicalPlain

    /TektonPro-Bold

    /TektonPro-BoldCond

    /TektonPro-BoldExt

    /TektonPro-BoldObl

    /TempsSHBold

    /TempsSHBoldItalic

    /TempsSHItalic

    /TempsSHRoman

    /TempusSansITC

    /Times-Bold

    /Times-BoldItalic

    /Times-Italic

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Times-Roman

    /TrajanPro-Bold

    /TrajanPro-Regular

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Tunga-Regular

    /TypoUprightBT-Regular

    /Univers

    /Universal-NewswithCommPi

    /Univers-Black

    /Univers-BlackOblique

    /Univers-Bold

    /Univers-BoldItalic

    /UniversCondensed-Bold

    /UniversCondensed-BoldItalic

    /UniversCondensed-Medium

    /UniversCondensed-MediumItalic

    /UniversityRomanBT-Regular

    /Univers-Medium

    /Univers-MediumItalic

    /Univers-Oblique

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

    /VivaldiD

    /VladimirScrD

    /Vrinda

    /Webdings

    /WeddingTextBT-Regular

    /WhimsyTT

    /Wingdings2

    /Wingdings3

    /Wingdings-Regular

    /WingedBatsSHMedium

    /WP-ArabicScriptSihafa

    /WP-ArabicSihafa

    /WP-BoxDrawing

    /WP-CyrillicA

    /WP-CyrillicB

    /WP-GreekCentury

    /WP-GreekCourier

    /WP-GreekHelve

    /WP-HebrewDavid

    /WP-IconicSymbolsA

    /WP-IconicSymbolsB

    /WP-Japanese

    /WP-MathA

    /WP-MathB

    /WP-MathExtendedA

    /WP-MathExtendedB

    /WP-MultinationalAHelve

    /WP-MultinationalARoman

    /WP-MultinationalBCourier

    /WP-MultinationalBHelve

    /WP-MultinationalBRoman

    /WP-MultinationalCourier

    /WP-Phonetic

    /WPTypographicSymbols

    /ZapfCalligraphic801BT-Bold

    /ZapfCalligraphic801BT-BoldItal

    /ZapfCalligraphic801BT-Italic

    /ZapfCalligraphic801BT-Roman

    /ZapfChanceryITCbyBT-Bold

    /ZapfChanceryITCbyBT-Demi

    /ZapfChanceryITCbyBT-Medium

    /ZapfChanceryITCbyBT-MediumItal

    /ZapfDingbats

    /ZapfDingbatsITCbyBT-Regular

    /ZapfElliptical711BT-Bold

    /ZapfElliptical711BT-BoldItalic

    /ZapfElliptical711BT-Italic

    /ZapfElliptical711BT-Roman

    /ZapfHumanist601BT-Bold

    /ZapfHumanist601BT-BoldItalic

    /ZapfHumanist601BT-Demi

    /ZapfHumanist601BT-DemiItalic

    /ZapfHumanist601BT-Italic

    /ZapfHumanist601BT-Roman

    /ZapfHumanist601BT-Ultra

    /ZapfHumanist601BT-UltraItalic

    /ZappedChancellorSHMedItalic

    /ZurichBT-Black

    /ZurichBT-BlackExtended

    /ZurichBT-BlackItalic

    /ZurichBT-Bold

    /ZurichBT-BoldCondensed

    /ZurichBT-BoldCondensedItalic

    /ZurichBT-BoldExtended

    /ZurichBT-BoldExtraCondensed

    /ZurichBT-BoldItalic

    /ZurichBT-ExtraBlack

    /ZurichBT-ExtraCondensed

    /ZurichBT-Italic

    /ZurichBT-ItalicCondensed

    /ZurichBT-Light

    /ZurichBT-LightCondensed

    /ZurichBT-LightCondensedItalic

    /ZurichBT-LightExtraCondensed

    /ZurichBT-LightItalic

    /ZurichBT-Roman

    /ZurichBT-RomanCondensed

    /ZurichBT-RomanExtended

    /ZurichBT-UltraBlackExtended

    /ZWAdobeF

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





