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This publication update contains the following new information.

New table for the HART Anaog Input Module.

New table for the HART Analog Output Module.

New section that describes the HART Analog Input Module(16 bits).
New section that describes the HART Analog Output Module (14 bits).
Replace Module Group Numbersin Table 24-1. MAU Subsystem.

Add Module Group Numbers for the Remote Node Controller Module.

New Appendix C.
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Add thefollowing new Table 3-11A:

Page 3-22
Table 3-11A. HART Analog Input Subsystem (16 Bit)
Electronic Per sonality
Range Channels Module Module
4-20 mA loop powered (2 wire) or 8 5X00058G01 5X00059G01
active source (4 wire)
Add thefollowing new Table 3-11B:
Page 3-22
Table 3-11-B. HART Analog Output Subsystem (14 Bit)
Electronic Per sonality
Range Channéds Module Module
4-20 mA 8 5X00062G01 5X00063G01
11/01 2 IPU 211

Westinghouse Process Control, Inc. Proprietary Class 2C



Add the following new Section 11-A:

Section 11-A. HART Analog Input Module

11-1. Description

HART (Highway Addressable Remote Transducer) isadigital communication
protocol designed for industrial process measurement applications. Field
measurement devices (transmitters) interface aprocess control system viaan analog
4-t0-20 mA current loop. HART uses alow-level frequency-shift-keyed sine wave
signal that is superimposed on the standard 4-to-20 mA process measurement
current loop. Sincethe HART sinewave signal issmall and itsaverage valueis zero,
the current loop analog 4-to-20 mA signal is not significantly affected by the
presence of the HART signal. Using HART allows afield device to provide more
than one measurement, which isafeature not available when using only the 4-to-20
mA analog current signal.

“Smart” field devices may be described asfield devicesin which the anal og 4-to-20
mA signal, digital communication, and sometimes power, co-exist on the same pair
of wires. The Ovation HART Anaog Input (HAI) moduleis a standard form factor
Ovation I/0O module, which will permit Ovation to communicate with HART
devices.

11-1.1. Module Groups

Electronics Module
There is one Electronics Module group for the HART Analog Input Module:

® 5X00058G01 interfacesto eight current loop signals with an input range of 4-
20 mA.

Personality Module
There is one Personality Module group for the HART Analog Input Module.

® 5X00059G01 contains asingle printed circuit board assembly with eight fused
two-wire loop-powered or non-fused active-source (four-wire isolated current
output) transmitter inputs.
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11-1.2. Module Block Diagram

The Ovation HART Anaog Input Module assembly consists of two modules, an

electronics module containing alogic printed circuit board (LHA) and afield

printed circuit board (FHI). The simplified block diagram for the FHI field board is

shown in Figure 11-1. The electronics module is used in conjunction with a
personality module, which contains asingle printed circuit board (PHALI).
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Figure 11-1. HART Analog Input Electronics Module FHI Field Board Block Diagram
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11-1.3. External Power Supplies
Note

Module power specifications (main and
auxiliary) refer to the actual power drawn by
the module from the 24 VDC main power
supply and from the +24 VVDC auxiliary
power supply and NOT from the AC or DC
mains.

The HART Analog Input Module utilizes the standard +24V Ovation main power
supply to provide the power required for the logic circuitry.

The HART Analog Input Module utilizes a+24 auxiliary power supply to provide
the power required for the field circuitry. Thisincludes all 4-20 mA |oop power,
A/D conversion, and the remaining output channel components.

Dueto thelow signal levels of the HART communications, it isrecommended that
alow noise (</=1.2mV rms) power supply, such asan external linear power supply,
be used for the auxiliary power.

If an external supply is utilized to provide auxiliary power, see Appendix D for the
steps to be taken before connecting the external power supply to the Ovation I/O
base unit terminal block.

In addition, all modules utilizing the auxiliary power supplies, including the HART
modules, MUST utilize shielded I/O cablesin order to suppress coupled noise and
transients into the HART modules. Thisincludes modules on the same branch,
utilizing the auxiliary power, or modules on other branches utilizing the same
auxiliary power. This recommendation applies regardless of the type of power
supply chosen by the user.
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11-1.4. Specifications

Electronics Module (5X00058)
Personality Module (5X00059)

Table 11-1. HART Analog Input Module Specifications

Description Value
Number of channels 8
Input range 41020 mA
2 to 22 mA with under-range and over-range checking
A/D Resolution 16 bits
Reference accuracy (@ 25°C) +/-0.05% of span @ 99.7% confidence

Accuracy over temperature®

+/-0.1% of span over the full operating temperature range

Sampling rate (per ms)

Each channel is sampled every 24 ms.

Dielectric isolation:
Channel to channel
Channél to logic

No channel to channel isolation
1000 VAC/VDC for one minute

Operating temperature range

0° to 60°C. (32°F to 140°F)

Humidity (non-condensing)

0% to 95%

Module power

Main: 1.2W typical. 2.5W maximum
Aux. power supply voltage = 24 VDC -5%, +6.25%
Aux: 4.1W typical. 7.2W maximum

Two-wire transmitter power

13.5V minimum (P, to A1) @ 20 mA
wheren=1t08
(current limited to 32 mA maximum)

1 See additional accuracy statements for CE Mark certified systemsin Appendix C.
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11-1.5. Hart Analog Input Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side which

appears above the terminal block. This diagram indicates how the wiring from the

field isto be connected to the terminal block in the base unit.

The diagrams for the HART Analog Input Personality modules areillustrated in
Figure 11-2. The following table lists and defines the abbreviations used in those

diagrams.
Abbreviation Definition

Al- A8 Analog Input terminal connection (connected to the negative terminal of aloop

+ powered two-wire current transmitter or the positive terminal of an active-source
current transmitter).

Al-A8 Anaog Input negative terminal connection (active-source only).

P1-P8 Loop power output terminals (for loop powered two-wire current transmitters -
+ connect to their positive terminal).

SH1 - SH8 Shield terminal connection.

Earth ground terminals.

PS+, PS- External Auxiliary power supply terminals.

RSV Reserved terminal. No connections are allowed on these terminals.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A| P1 |SH1| P2 |[SH2| P3 |SH3| P4 [SH4| P5 [SH5| P6 |SH6| P7 [SH7| P8 |SH8| PS | PS
+ + + + + + + + +

B Al |Al | A2 |A2 | AB | A3 |A4 | A4 | A5 | A5 | A6 | A6 | A7 | A7 | AB | A8 | PS
+ 5 + - + = + - + = + - + 5 + - +

C|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|L | L.

Figure 11-2. HART Analog Input Terminal Block Pin Assignments
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11-1.6. HART Analog Input Field Connection Wiring Diagrams

Base Unit
External 24V Terminal Electronics Module
DC Power Block Personality Module FHI Field Board
Supply 724V (Common 0 all 8
PS+ Analog Input Circuits)
£
Two-Wire Loop- T T
Powered HART T PS-
Current 47
Transmitter Current
Pn+ imi
Limiter
An+ Low | | L | ap || optical
1 % Pass MUX Converter Isolation
Filter
SHn l J7 )| |
r—‘—i %——'\v— From HART Transmit Modem circuit
Two-Wire Loop Powered HART N
. : - I .
Transmitter Input Connections (n =1 1 81 L 10 HART Receive Modem circuit
to 8) o| Mux
Base Unit
External 24V Terminal Electronics Module
DC Power Block Personality Module FHI Field Board
Supply +24V (Common to all 8
PS+ Analog Input Circuits)
£
T ps.
Active Source J7
C t
(Four-Wire) Pn+ 2t L;Jnrwrif:r
HART Current
Transmitter A Low
n+ I I 1 AD || Optical
% Pass MUx Converter Isolation
Filter
An- ! [
(With User- . L
supplied Power SHn
and Isolated . -
Current Output) r—'—l %—- From HART Transmit Modem circuit
= hY|
R X
. . ol MUX — To HART Receive Modem circuit
Active Source (Four-Wire) HART C
Transmitter Input Connections (n = 1 -
to 8)
Figure 11-3. HART Analog Input Connections (Non-CE Mark)
IPU 211
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Base Unit

External 24V

Terminal Electronics Module
DC Power Block Personality Module FHI Field Board
Supply +24V (Common to gll 8
= PS+ Analog Input Circuits)
Two-Wire Loop- T T
Powered HART T PS-
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Transmitter
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Note
All field wiring must be braid-shielded and grounded at the point of entry of the cabinet
using the recommended hardware (refer to “ Cable Guidelines’ in U3-1000 or U3-1005)
Figure 11-4. HART Analog Input Field Connections (CE Mark)
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11-1.7. Field Wiring Cable Requirements

Table 11-2. Cable Requirements

CableLength Cable Size Cable Type
Less than 5,000 feet (1524 24 AWG (minimum) Single or multiple twisted-
meters) pair1 with over -all shield.
Greater than 5,000 feet, but 20 AWG (minimum) Single twisted-pair with over-
less than 10,000 feet (3048 all shield.
meters)

in the Ovation cabinet.

Lif multiple twisted-pair cable with over-all shield is used, the shield must be connected to earth ground

Refer to the HART FSK Physical Layer Specification (HFC_SPEC-54) for

additional cabl

ing information.

IPU 211
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11-1.8. HART Analog Input Address Locations

Configuration and Status Register

Each of the 16 direct registers on the HAl module is summarized here and shown
in more detail in the following tables. The status register can be read by using the
Point Information window at an Operator’s Station.

Table 11-3. HART Analog Input Configuration/Status Register

Data Description -

Data Description -

Reg Configuration Register (Write) Status Register (Read)
0 Indirect Memory Index
1 Indirect Memory Data Indirect Memory Data
2 Analog Input - Channel 1
3 Analog Input - Channel 2
4 Analog Input - Channel 3
5 Analog Input - Channel 4
6 Analog Input - Channel 5
7 Analog Input - Channel 6
8 Analog Input - Channel 7
9 Analog Input - Channel 8
10 Firmware Status Flags

11 HAI Firmware Revision

12 Channel Error Bits

13 Module Configuration Register Module Status Register

14 HART Enable (SeeTable11-6for further

information).
15 Module Electronic ID Data

11/01
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Table 11-4. HART Analog Input Point Fault per Channel (Address 12 or C in Hex)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)
0 Channel 1 reference error
1 Channel 1 overrange or underrange
2 Channel 2 reference error
3 Channel 2 overrange or underrange
4 Channel 3 reference error
5 Channel 3 overrange or underrange
6 Channel 4 reference error
7 Channel 4 overrange or underrange
8 Channel 5 reference error
9 Channel 5 overrange or underrange
10 Channel 6 reference error
11 Channel 6 overrange or underrange
12 Channel 7 reference error
13 Channel 7 overrange or underrange
14 Channel 8 reference error
15 Channel 8 overrange or underrange

Note: A channdl is considered overrange when the reading indicates a current of greater than 22 mA.
A channél is considered underrange when the reading indicates a current of lessthan 2 mA.

IPU 211
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Table 11-5. HART Analog Input Fault per Channel (Address 13 or D in Hex)

Bit Data Description (Write) Data Description (Read)
0 Configure Module Module Configured
(1 = configured; 0 = unconfigured)
1 Force Error Internal or forced error
(1 =forced error; 0 = no forced error)
2 Reserved
3 Reserved
4 Reserved
5 Reserved
6 Reserved for Factory Test
(must always be set to 0)
7 Reserved for Factory Test
(must always be set to 0)
8 Hardware Error
9 Bank 1 reference error
10 Bank 2 reference error
11 Not Used Not Used
12 Not Used Not Used
13 Not Used Not Used
14 Field power failed
15 Reserved Reserved
Bit O: This bit configures the module (write) or indicates the configuration

state of module (read). A “1” indicates that the module is configured.

Bit 1: Forcesthe moduleinto error state, illuminating the module’ sError LED.

Bits2-5: Not used by the HART Analog Input module.

Bits6-7: Reserved for factory test. Must aways be set to 0.

Bit 8: Hardware Error. Indicates one or more of the following are true:
- The FPGA did not program correctly on startup.
-The EE memory checksum isincorrect.
-The PROM checksum test has failed.
- Internal memory diagnostic has failed.

11/01
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Bit 9: Reference error on first mux/AD combination.

Bit 10: Reference error on second mux/AD combination.

Bit 14:  Field power failed.
Bit 15: Reserved

Table 11-6. HART Analog Input Enable Register (Address 14 or E in Hex)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)

0 Not Used Not Used

1 Not Used Not Used

2 Not Used Not Used

3 Not Used Not Used

4 Not Used Not Used

5 Not Used Not Used

6 Not Used Not Used

7 Not Used Not Used

8 HART Enabled - Channel 1 Not Used

9 HART Enabled - Channel 2 Not Used

10 HART Enabled - Channel 3 Not Used

11 HART Enabled - Channel 4 Not Used

12 HART Enabled - Channel 5 Not Used

13 HART Enabled - Channel 6 Not Used

14 HART Enabled - Channel 7 Not Used

15 HART Enabled - Channel 8 Not Used
Bits 0 through 7: Not used.
Bits8through 15: A “1” inany of these bitsindicatethat aHART compliant device
exists on the corresponding channel.
To avoid aHART communication error message, set each bit at “0” when
connecting anon-HART output device.
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11-1.9. Diagnostic LEDs

Table 11-7. HART Analog Input Diagnostic LEDs

LED

Description

P (Green)

Power OK LED. Illuminated when the +5V power is OK.

C (Green)

Communications OK LED. llluminated when the Controller is
communicating with the module.

E (Red)

External Error LED. Illuminated upon loss of external auxiliary (field)
power, as indicated by the loss of normal transitions of the EOC (end-of-
convert) signal.

| (Red)

Internal Error LED. Illuminated whenever thereisany type of error within
the modul e except for aloss of external auxiliary power. Possible causes are:
- The Controller sets the modul€e's Force Error bit.
- Communications with the Controller is|ost.
- The ground or reference reading is out of range.
- Flash memory, EE memory or RAM diagnostic failure.

1-8 (Green)

After module configuration, the bank of eight channel LEDs (LEDs 1
through 8) isused to indicate HART communication activity. WhenaHART
messageis sent, the LED for that particular channel isilluminated. When the
HART response is received correctly, the LED is extinguished. Therefore,
when all isnormal, that is, messages and responses are properly exchanged,
asingle LED blink will be observed on the modul€e’ s front cap.

If aHART message is sent and no response is received, the HART Analog
Input module exclusive-OR’ sthe channel LED display with hex code OxFF.
Thisresultsin all channel LEDs being illuminated except for the selected
channel. For example, if the HART Analog Input module sent aHART
module to device on channel 2, but the device was not connected to channel
2, the module would first illuminate LED 2 (all seven other channel LEDs
extinguished). The module would then extinguish LED 2 and flash the other
seven channel LEDs. This status indicates that the module sent a HART
message on channel 2 and did not receive avalid response message after the
initial message attempt or after any of the subsequent message retries.
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Add thefollowing new Section 11-B:

Section 11-B. HART Analog Output
Module

11-1. Description

The Ovation HART Analog Output Module consists of an electronic module and a
personality mode. The Ovation HART Analog Output Module is designed to
interface with 8 HART compliant output devices utilizing a4-20 mA control loop
signal. A HART compliant output device will exchange digital information with the
Ovation control system in addition to the standard 4-20 mA control loop signal. The
digital information isimposed on the 4-20 mA signal according to the guidelines of
the HART Protocol Specification. HART uses alow-level frequency - shift - keyed
sine-wave signal that is superimposed on the 4-20 mA signal. The average value of
the HART signal is zero. Therefore, the HART signal does not interfere with the 4-
20 mA control signal.

11-1.1. Module Groups

Electronics Module
There is one Electronics module group for the HART Analog Output Module:

® 5X00062G01 contains 8 multiplexed, 4-20 mA output channels that interface
with 8 HART output devices.

Personality Module
Thereis one Personality Module group for the HART Analog Output Module:

® 5X00063G01 contains passive circuitry for each of the 8 channels. Thereisa
user serviceable fuse located on the personality module. This provides fusing
for theauxiliary power supply which powersthe 8 output channelsand field side
circuitry.

IPU 211 16 11/01
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11-1.2. Module Block Diagrams

The Ovation HART analog output module assembly consists of two modules inserted into an
Ovation base unit. The electronics module contains alogic printed circuit board (LHA) and afield
printed circuit board (FHO). The simplified block diagram for the HART analog output
electronics modules FHO board is shown below in Figure 11-5. The electronics moduleisused in
conjunction with a personalty module, which contains a single printed circuit board (PHAO).
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Figure 11-5. HART Analog Output Field Board Block Diagram
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11-1.3. Power Supply Requirements:
Note

Module power specifications (main and
auxiliary) refer to the actual power drawn by
the module from the 24 VDC main power
supply and from the +24 VVDC auxiliary
power supply and NOT from the AC or DC
mains.

The HART Analog Output Module utilizes the standard +24V Ovation main power
supply to provide the power required for the logic circuitry.

TheHART Analog Output Module utilizesa+24 auxiliary power supply to provide
the power required for the field circuitry. Thisincludes all 4-20 mA |oop power,
D/A conversion, and the remaining output channel components.

Dueto thelow signal levels of the HART communications, it isrecommended that
alow noise (</=1.2mV rms) power supply, such asan external linear power supply,
be used for the auxiliary power.

If an external supply is utilized to provide auxiliary power, see Appendix D for the
steps to be taken before connecting the external power supply to the Ovation I/O
base unit terminal block.

In addition, all modules utilizing the auxiliary power supplies, including the HART
modules, MUST utilize shielded I/O cablesin order to suppress coupled noise and
transients into the HART modules. Thisincludes modules on the same branch,
utilizing the auxiliary power, or modules on other branches utilizing the same
auxiliary power. This recommendation applies regardless of the type of power
supply chosen by the user.
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11-1.4. Specifications

Electronics Module (5X00062)
Personality Module (5X00063)

Table 11-8. HART Analog Output Channel Specifications

Description

Value

Number of channels

8

Channél Update Rate

24 mS (Each channel is updated once every 24 mS by the
on-board microcontroller, 14 Bit resolution typ.).

Output Range 41020 mA
D/A Resolution 14 Bits
Accuracy over Temperature Range1 0.25% of Span

User Loop Voltage

Power for loop current is supplied through the module by
an auxiliary power supply.

Diagnostics

Open loop feedback detection. 8 Pass/Fail bits are stored
in dataregister OxC in Hex.

Dielectric isolation:
Channel to Channel

Channel to logic

None

1000 VAC/VDC for 1 minute.

Output Loading

4-20 mA into 700 ohm load maximum (230 ohm
minimum).2

Output Compliance

20 mA@21.6 VDC Supply into 700 ohm load.

Operating Temperature Range

0°to 60°C

Humidity (non-condensing)

0% to 95%

M odule Power

Main: 24 VDC

1.2 W typical, 2.5W maximum
Aux: 24 VDC (-5%,+6.25%)
6W typical, 7.2W maximum

1 See additional accuracy statements for CE Mark Certified systemsin Appendix C.
2Minimum load from the HART Physical Layer Specification.
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11-1.5. HART Analog Output Terminal Block Wiring Information

Each personality module has a simplified wiring diagram label on its side which
appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit. The diagrams for the
HART Anaog Output Personality Modules are illustrated in Figure 11-6. The
following table lists and defines the abbreviations used in those diagrams.

Abbreviation Definition

Al- A8 Analog Output positive terminal connection (connected to the positive terminal of a
+ HART analog output device.

Al-A8 Analog Output negative terminal connection (connected to the negative terminal of a
- HART analog output device)

SH1- SH8 Shield terminal connection
Earth ground terminals

I

PS+, PS External Auxiliary power supply terminas

8 9 10 11 12 13 14 15 16 17 18

SH4 A6 |SH6
+

A8 |SH8| PS | PS
+ + -

Ad A6

A8 PS
- +

RSV RSVIRSV| L | L

Do not make connectionsto RSV or unlabeled ter minals.

Figure 11-6. HART Analog Output Terminal Block Pin Assignments
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11-1.6. HART Analog Output Field Connection Wiring Diagrams

Auxiliary Power
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| ey | : | {( I |
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| < —— 1 —
| i o SHI |
| L I |
| Lo [ |
: To HART : : : : :

Receive !

e éZDmAl 1o
| L P e —
| Lo I |
| [ | I A2- | -
l ——e —t -
| Loy [ SH2
I J7' | — i
| Lo I |
| 7 I |
| Lo [ |
| J7' [T N |
| : | I |
S A A e |

Figure 11-7. HART Analog Output Module Field Wiring (Non-CE Mark)
(2 of 8 channels depicted)
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Terminal Block

Auxiliary Power
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Note

All field wiring must be braid-shielded and grounded at the point of entry of the cabinet
using the recommended hardware (refer to “ Cable Guidelines” in U3-1000 or U3-1005)
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Figure 11-8. HART Analog Output Module Field Wiring (CE Mark)
(2 of 8 channels depicted)
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11-1.7. Field Wiring Cable Requirements

Table 11-9. Cable Requirements

CableLength Cable Size Cable Type
Less than 5,000 feet (1524 24 AWG (minimum) Single or multiple twisted-
meters) pair 1 with over -all shield.
Greater than 5,000 feet, but 20 AWG (minimum) Single twisted-pair with over-
less than 10,000 feet (3048 all shield.
meters)
Lyf multiple twisted-pair cable with over-all shield is used, the shield must be connected to earth ground
in the Ovation cabinet.

Refer to the HART FSK Physical Layer Specification (HFC_SPEC-54) for
additional cabling information.
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11-1.8. HART Analog Output Address Locations

Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Modul e Configuration Register
and to read the Module Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).

Table 11-10. HART Analog Output Configuration/Status Register
(Address 13 or D in Hex)

Data Description -

Data Description -

Bit (Write) (Read)
0 Configure Module Module Configured
(1 = configured; 0 = unconfigured)
1 Force Error Internal or forced error
(1 =forced error; 0 = no forced error)
2 Communication Timeout bit O
3 Communication Timeout bit 1
4 Communication Timeout bit 2
5 Timeout Action (see Table 11-12)
6 Reserved for Factory Test
(must always be set to 0)
7 Reserved for Factory Test
(must always be set to 0)
8 Hardware Error
9 Not Used Not Used
10 Not Used Not Used
11 Not Used Not Used
12 Not Used Not Used
13 Not Used Not Used
14 Field power failed
15 Reserved Reserved
Bit O Configuresthe module (write) or indicates the configuration state of the
module (read). “1” indicatesthat the moduleis configured. Until module
Is configured, addresses 0 through 11 will produce an attention status.
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Bit 1: This bit (write “1”) forces the module into its error state causing the
Internal Error LED to light.

Bits2-4: These bits are used to select the controller communications timeout
period.

Bit 5: If thisbit is set and the controller times out, the module will continue to
output thelast valuereceived. If thebit iscleared and the controller times
out, the module will output zero to the DAC for each channel, yielding
0 mA on the outputs after the time out period defined by bits 2-4.

Bits6-7: Reserved for use by the Factory Test. These bits must always be set to 0.

Bit 8: When set, thisindicates one or more of thefollowing conditionsaretrue:
- The FPGA did not program correctly upon startup.

- The EE memory checksum isincorrect.
- The PROM checksum test has failed.
- Internal memory diagnostic has failed.

Bits 9-13: Not Used.

Bit 14:  Field power failed.

Bit 15.  Reserved.

Table 11-11. HART Analog Output Communication Timeout Settings
Timeout Bit 2 Timeout Bit 1 Timeout Bit O Timeout Period

0 0 0 16 seconds

0 0 1 4 seconds

0 1 0 2 seconds

0 1 1 1 second

1 0 0 500 milliseconds

1 0 1 250 milliseconds

1 1 0 125 milliseconds

1 1 1 62 milliseconds

Time-outs have atolerance of +/- 35%.
16 seconds is the default after a power-up.
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Open Loop Detect Register

If one of these bitsis set, the channel readback diagnostic indicates the difference
between the desired val ue and the actual value exceedsthe accepted deadband. This
bit signifies an open loop condition.

Table 11-12. HART Analog Output Pass/Fail per Channel Register

(Address 12 or C in Hex)

Data Description - Data Description -

Bit Configuration Register (Write) Status Register (Read)
0 Not Used Channel 1 bad

1 Not Used Channel 2 bad

2 Not Used Channel 3 bad

3 Not Used Channel 4 bad

4 Not Used Channel 5 bad

5 Not Used Channel 6 bad

6 Not Used Channel 7 bad

7 Not Used Channel 8 bad

8 Not Used Not Used

9 Not Used Not Used

10 Not Used Not Used

11 Not Used Not Used

12 Not Used Not Used

13 Not Used Not Used

14 Not Used Not Used

15 Not Used Not Used
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Table 11-13. HART Analog Output Enable Register (Address 14 or E in Hex)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)

0 Not Used Not Used

1 Not Used Not Used

2 Not Used Not Used

3 Not Used Not Used

4 Not Used Not Used

5 Not Used Not Used

6 Not Used Not Used

7 Not Used Not Used

8 HART Enabled - Channel 1 Not Used

9 HART Enabled - Channel 2 Not Used

10 HART Enabled - Channel 3 Not Used

11 HART Enabled - Channel 4 Not Used

12 HART Enabled - Channel 5 Not Used

13 HART Enabled - Channel 6 Not Used

14 HART Enabled - Channel 7 Not Used

15 HART Enabled - Channel 8 Not Used
Bits 0 through 7: Not used.
Bits8through 15: A “1” inany of thesebitsindicatethat aHART compliant device
exists on the corresponding channel.
To avoid aHART communication error message, set each bit at “0” when
connecting anon-HART output device.
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11-1.9. Diagnostic LEDs

Table 11-14. HART Analog Output LEDs

LED

Description

P (Green)

Power OK LED. Illuminated when the +5V power is OK.

C (Green)

Communications OK LED. Illuminated when the Controller is
communicating with the module.

E (Red)

External Error LED. Illuminated upon loss of external auxiliary (field)
power, as indicated by the loss of normal transitions of the EOC (end-of-
convert) signal.

| (Red)

Internal Error LED. Illuminated whenever thereisany type of error within
the modul e except for aloss of external auxiliary power. Possible causes are:
- The Controller setsthe module's Force Error bit.
- Communications with the Controller islost.
- EPROM, EE memory or RAM diagnostic failure.

1-8 (Green)

After module configuration, the bank of eight channel LEDs (LEDs 1
through 8) isused toindicate HART communication activity. WhenaHART
messageis sent, the LED for that particular channel isilluminated. When the
HART response is received correctly, the LED is extinguished. Therefore,
when al isnormal, that is, messages and responses are properly exchanged,
asingle LED blink will be observed on the modul€e's front cap.

If aHART message is sent and no response is received, the HART Analog
Output module exclusive-OR’ s the channel LED display with hex code
OXFF. Thisresultsin al channel LEDs being illuminated except for the
selected channel. For example, if the HART Analog Output module sent a
HART moduleto adevice on channel 2, but the device was not connected to
channel 2, the module would first illuminate LED 2 (all seven other channel
L EDs extinguished). The module would then extinguish LED 2 and flash the
other seven channel LEDs. This status indicates that the module sent a
HART message on channel 2 and did not receive a valid response message
after the initial message attempt or after any of the subsequent message
retries.
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Replace Module Group Numbersin Table 24-1. Changes are marked in bold.

Page 24-5.
Table 24-1. MAU Subsystem
Electronic Per sonality
Module Module Length of Optical Link?! Channds Optics
1C31179G01 1C31181G01 Up to 2 kilometers (6,560 ft) 2 850 nm
1C31179G02 |1C31181G02 Up to 2 kilometers (6,560 ft) 4 850 nm
1C31179G01 1C31181G03 Up to 4 kilometers (13,120 ft) 2 1300 nm
1C31179G02 |1C3118G04 Up to 4 kilometers (13,120 ft) 4 1300 nm

L1n order not to be required to select extended PCRR time-out periods, it isrecommended that you do NOT exceed
an optical length of 3.7 km.

Add Module Group Numbersfor the Remote Node Controller Module.

Page 24-10.

— Remote Node Electronics Module (1C31203G01) - Houses the Remote
Node Logic Board (LND) and the Remote Node Field Board (FND). The
el ectronics module prepares messages received from the remote 1/0
controller for thelocal 1/0 modulesat theremote node. When an 1/0 module
responds to the message, the module prepares the response to be sent back
to the Controller over the fiber-optic media. The LND provides +5V power
for the module.

— Remote Node Controller Base (1C31205G01) - This unique base holds a
maximum of two Remote Node Modules and interfaces directly to two I/O
branches. It provides arotary switch for node addressing and a D-connector
for interfacing to as many as six additional 1/0 branches using alocal 1/0
communicationscable. The RNC base unit isconnected to the Remote Node
Transition Panel described bel ow.
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Replace Appendix C:

Page C-1

Appendix C. CE Mark Specifications

The CE Mark Certified Ovation system uses special EM C cabinets, supplementary
internal filtering, and exacting requirementson field wiring and grounding to ensure
compliance with specific European Electromagnetic Emissions/|mmunity and Low
voltage safety.

The CE Mark Certified Ovation Controller cabinet assembly, extended 1/0 cabinet
assembly, and Remote I/O cabinet assembly are certified for operation in the
Industrial Environment as documented in the EM C Technical Construction Filefor
Ovation (5A16444) and the Low Voltage Safety Technical File for Ovation
(5A26443).

For 1/0 modules utilized within the prescribed CE Mark Certified system, the
following additional accuracy specification appliesfor all analog I/0 unless
otherwise noted:

The absolute accuracy specification for al analog inputs shall be increased to
1% of span over EMC conditions.

The absolute accuracy specification for all analog outputs shall be increased to
2.5% of span over EMC conditions.

The specific requirements for the CE Mark Certified Systems can be located in the
following:

® Drawing5A 26418 - Thisdrawing containsabaselinelisting of all components
applicable for the CE Mark Certified System.

® Drawing5A26370 - Thisdrawing containsabaselinelisting of workstation and
peripheral components applicable for the CE Mark Certified System.

® U3-1000 and U3-1005 Users Guides - “Planning and Installing Your Ovation
System” provides information about CE Mark requirements for an Ovation
system.
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