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Preface

The 6B Series User’s Manual provides all the information re-
quired to install, configure, calibrate, read data from, and write
data to 6B Series modules and the 6B50 digital I/O board. It is
intended for system designers responsible for building data
acquisition systems.

The 6B Series User’s Manual is organized as follows:

Artisan Technology Group - Quality Instrumentation ... Guaranteed, | (888) 88-SOURCE | www.artisantg.com .
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Preface

¢ Appendix B contains examples of each of the data formats for
each input and output range.

* Appendix C contains instructions for calibrating analog I/0
modules.

e Appendix D contains the information needed to troubleshoot
a 6B Series system.

* Appendix E contains a summary of 6B Series commands
arranged by syntax and by the particular module/board
supported.

e Appendix F contains sample programs for reference when
writing individual application programs.

¢ Appendix G contains information on where to obtain com-

mon parts and accessory items associated with a 6B Series
Artisan Technology Group - Quality Instrumgsytg{'@ﬁl;. Guaranteed | (888) 88-SOURCE | www.artisantg.com



1 Description

The 6B Series product family consists of modules, boards, and
backplanes, which provide a direct interface between your host
computer and a variety of analog input, analog output, and
digital I/O applications. This chapter describes the features of
the 6B Series analog input and analog output modules, the 6B
Series backplanes, and the 6B50 digital I/O board. If you
require more technical information, refer to Chapter 5.
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Description

Retaining Screw

NI

/ 3t .1__1_1:—\— Pins

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

- et d d LTSN e BE e dedl




Description

Modules Available  The following input modules are available:

¢ 6B11 Module - The 6B11 module accepts input from J, K, T, E,
R, S, and B thermocouples, millivolt inputs from +15 mV to
1500 mV, voltage inputs from 1 V to +5V, and process
current inputs. It returns data in engineering units, such as
°C,V, or mA, as percent of full-scale range (FSR), or in twos
complement hexadecimal format.

* 6B12 Module - The 6B12 module accepts millivolt inputs from
150 mV to £500 mV, voltage inputs from £1 V to £50'V, and
process current inputs. It returns data in engineering units,
such as mV, V, or mA, as percent of FSR, or in twos comple-
ment hexadecimal format.
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Description

For applications that require the synchronized sampling of
more than one input signal, all 6B11 analog input modules, all
6B12 analog input modules, and all 6B50 digital I/O boards can
be programmed to simultaneously sample their input values.
The synchronized data can be read back later.

Refer to Chapters 3 and 4 for more information on program-
ming analog input modules.

6B21 Analog The 6B21 analog output module provides digitally controlled,
Output Module isolated current loop output to a resolution of 12 bits. Select an
output range of either 0 to 20 mA or 4 to 20 mA.

Software is used to configure 6B21 modules for address, output
Artisan Technology Group - Quality Instrgygialitiau & wereeedd t4 SRS vt OLRe Edsvm - 8tigaal) 3w rate, and
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Description

6B50 Digital The 6B50 digital I/O board allows data to be read from and
I/O Board written to 24 digital I/ O channels on three 8-bit ports (A, B, and
i C). Access the three digital I/O ports with industry standard

digital I/O panels, such as the STB-50A Screw Termination
Board, the DB-16 Digital I/O Backplane, and the DB-24 Digital
I/0 Backplane. Connect the digital I/O panel through the
50-pin connector (J2) on the 6B50 board. Refer to Application
Wiring in Chapteér 2 for more information.

Each channel on a 6B50 board is bidirectional. Use each channel
as either an input channel or ant output channel. The logic level
associated with each channel is provided. either by an external
device, such as a switch whose contact closure state is being
monitored, or by the on-board output signal, which is used

Artisan Technology Group - Quality |nstru‘éﬁt‘rﬁ%{hW.i’-‘@%&%é%b‘f‘?s@%‘)%&E%ﬂ@’eﬁ%ﬁv%ﬂ@&& .PéﬂpSiStor is
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Description

Data Enable RS-485 Input Connector
LED| | LED {from previous backplans)
1 j 4
©

CR1 CR2

NC Wi  Configuration
EZ8<— Jumper
CBA

RS-485 Output Connector
{to next backplane; all subsequent
backplanes must be RS-485 interface only)
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Description

Data Enable .
LED LED

J
°

CR1CR2

RS-232C to
RS-485
Converter

1 Configuration

Jumper J2

CBA

F1
GND +5 V

RS-485 Output Connector
{to next backplane; all subsequent Connector
backplanes must be RS-485 interface only)
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
Birtrirs 4.7 RREN.D RAanrsd



Description

The configuration jumper is intended strictly for verification
and configuration; install the jumper in position BC during
normal operation. For more information on the configuration
jumper, refer to Appendix A.

Power Supply Each 6B50 digital I/O board requires an external +5 V power
supply, which you connect to the +5 V and GND screw
terminals on the board. A shunt diode provides polarity
reversal protection to the board. A fuse (F1) protects the board
from damage caused by short circuits. Refer to Providing
Power to Backplanes and Boards in Chapter 2 for more
information.

Artisan TYEXWOIKING ) - o ity mstmm&famcoaa\gsh@w}tz%@é@@&%gﬁm ds,and 6B Series
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Description

6B Series The following 6B Series backplanes are available for use with
Backplanes 6B Series modules:

¢ 6BP01-1 Backplane - The 6BP01-1 backplane, shown in
Figure 1-4, is a single-channel backplane. It has one RS-485
input connector for connecting to the previous 6B Series
backplane or 6B50 digital I/O board in a network. (Note that
since the 6BP01-1 backplane does not contain an RS-485
output connector, you cannot connect the 6BP01-1 to any
backplanes or boards farther in the network.)

RS-485 Input Connector
(from previous backplane)
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOU|RCE | www.artisantg.com



Description

¢ 6BP01-2 Backplane - The 6BP01-2 backplane, shown in
Figure 1-5, is a single-channel backplane. It has an RS-485
output connector for connecting to the next 6B Series
backplane or 6B50 board in a network and an RS-232C
connector for connecting to a host computer. It also has an
RS-232C-t0-RS-485 converter that allows the 6B modules to
communicate with the host.

Configuration
Jumper
J—|

w1 =

B8 | www.artisantg.gom
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Description

¢ 6BP04-1 Backplane - The 6BP04-1 backplane, shown in
Figure 1-6, is a 4-channel backplane. It has two RS5-485
connectors, one for connecting to the previous 6B Series
backplane or 6B50 digital I/O board in a network and one for
connecting to the next backplane or board in the network. It
also has an RS-485 repeater that allows you to connect the
backplane to another backplane or board at a distance of up
to 4000 feet.

Note: The 6BP04-1 INPUT and OUTPUT connections (shown in
Figure 1-6), may NOT be interchanged when wiring a 6B Series
system... in the event they are interchanged, the 6BP04-1 and
subsequent 6B backplane boards will not respond — however,
no damage will occur to the boards.
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Description

* 6BP04-2 Backplane - The 6BP04-2 backplane, shown in Figure 1-7,
is a 4-channel backplane. It has an R5-485 output connector for
connecting to the next 6B Series backplane or 6B50 digital I/O
board in a network and an RS-232C connector for connecting to a
host computer. It also has an R5-232C-t0-RS-485 converter that
allows the 6B modules to communicate with the host, and an B
RS-485 repeater that allows the backplane to to be connected to 5
another backplane or board at a distance of up to 4000 feet.

— Configuration Jumper Lk

rs-232¢ [ O l o B
Connector ] g z
(From host ¢ B
computer) w1 -

RS-232C-to-
RS-485 =
Converter -

Artisan Technology Group -
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Description

¢ 6BP16-1 Backplane - The 6BP16-1 backplane, shown in
Figure 1-8, is a 16-channel backplane. It has two RS-485
connectors, one for connecting to the previous 6B Series
backplane or 6B50 digital I/O board in a network and one for
connecting to the next backplane or board in the network. It
also has an R5-485 repeater that allows you to connect the

backplane to another backplane or board at a distance of up
to 4000 feet.

Note: The 6BP16-1 INPUT and OUTPUT connections (shown in
Figure 1-8), may NOT be interchanged when wiring a 6B Series
system... in the event they are interchanged, the 6BP16-1 and
subsequent 6B backplane boards will not respond - however,
no damage will occur to the boards.
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Description

¢ 6BP16-2 Backplane - The 6BP16-2 backplane, shown in
Figure 1-9, is a 16-channel backplane. It has an RS-485 output
connector for connecting to the next 6B Series backplane or
6B50 digital I/O board in a network and an RS-232C
connector for connecting to a host computer. It also has an
RS-232C-to-RS-485 converter that allows the 6B module to
communicate with the host and an RS-485 repeater that
allows you to connect the backplane to another backplane or
board at a distance of up to 4000 feet.

Configuration
RS-232C [ Jumper

(from host _
Artisan Tesmplteyy B}
| °s

Connector [©
Wntaﬁon d%
DC DD 3



Description

Features Besides the RS-485 connector(s), RS-232C connector,
RS-232C-t0-R5-485 converter, and RS-485 repeater, each 6B
Series backplane contains the following;:

¢ Screw Termination Block - Each channel on a 6B Series
backplane has a screw termination block with four screw
terminals for connecting applications. These screw terminals
satisfy all transducer inputs and process current outputs, and
they provide excitation when necessary.

e CJC Sensors - A CJC (cold junction compensation) sensor is
permanently installed for each channel on a 6B Series
backplane to accommodate the 6B11 module. When
thermocouple wires are connected to the screw terminals, the

Artisan Technology Group - Quality Instruméf;Ja(;o%en&lérgh?@e%}l@gSslég E%UB@%M g flstg%?g %lr:r?w terminals
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Description

* Configuration Jumper - The configuration jumper (W1) al-
lows verification of the configuration of a module by forcing
the module into a known state. The configuration jumper is
connected to the leftmost module position on a 6B Series
backplane. If a module is installed in this leftmost position
and if the configuration jumper is installed, on power-up the
module is forced into a known address (00H), baud rate
(9600), and checksum status (disabled). The module can be
addressed to verify and change its configuration.

The configuration jumper must be used to establish or alter
the address, baud rate and checksum status for a 6B Series
module.

The configuration jumper is intended strictly for verification
and configuration; do not use this jumper during normal opera-
Artisan Technology Group - Quality InstrumdierioFForameoretded pfase) Hion @k the configraatiomjumper, refer
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Description

Caution: If the power lines across the high and low signal screw
terminals are accidentally connected while a current conversion
resistor is connected, the resistor will open circuit internally.

* Shunt Diode - A shunt diode on each 6B Series backplane
provides polarity reversal protection to the backplane.

* Fuse - A fuse (F1) on each 6B Series backplane protects the
backplane from damage caused by short circuits or by the
failure of one of the modules on the backplane. Refer to Re-

placing the Fuse in Chapter 2 for information on replacing
the fuse.

Artisan Technology Group - Quality Instrtn Sttt Indicaters r @i EDsdabeled £iR3@0ehCR2) indicate
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Description

all 6B Series modules have the CE (Communité Européenne)
mark on their label. Satisfying these requirements indicates that
each 6B module will neither create noise which will cause inter-
ference with other products in its environment, nor be suscep-
tible to noise created by equipment in that environment.

Please refer to Appendix K for additional details on the EMC
tests as well as the setup information when applying the 6B
Series Modules to comply to the EMC Directive in heavy indus-
trial applications.
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2 Setup and Installation

A 6B Series system consists of backplanes, modules, boards, a
host computer, and 1I/O applications in an arrangement
appropriate for your installation. This chapter provides
guidelines to follow when setting up and installing a 6B Series
system. As you set up your system, keep the following
considerations in mind:

e Carefully plan the layout and configuration of your system
Artisan Technology Group - Quality Instrumehgggﬁg.mgrgﬁ&‘ﬁlr (888) 88-SOURCE | www.artisantg.com



Setup and Installation

Hardware and The following equipment is required to set up a 6B Series
Software system:

Requirements " ~
¢ Host computer, such as an IBM® PC™, IBM PC/XT™, or IBM

PC AT™-compatible, with an accessible RS-232C serial
communication port.

¢ RS5-232C male-to-female DB-25 cable (AC1382), RS-232C
male-to-female DB-9 cable (AC1385), or other compatible
cable (up to 50 feet).

¢ +5V power supply for each 6B Series backplane or 6B50
digital I/O board; refer to Providing Power to 6B Series
Backplanes and Boards in this chapter for more information.

¢ 6B Series modules, as needed.
Artisan Technology Group - Quality Instrumentation ... Gua(anteed | (888) 88-SOURCE | V\{wvy.artisantg.com .
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Setup and Installation

After grounding has been established, remove the module,
backplane, or board and inspect it for signs of damage and
loose components. If the module, backplane, or board appears
damaged in any way, contact your local Analog Devices sales
office. Do not attempt to use a damaged module, backplane, or
board.

Store unused modules, backplanes, and boards in the antistatic
bags in which they were shipped.

Installing To install a 6B Series module into its permanent socket on the
6B Series backplane, perf the following steps:
Artisan TM&%&J@&p_ Quality Instr eries backplane, perform the following step
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Setup and Installation

Configuring The following parameters of 6B Series modules and boards are
Modules and user-configurable:
Boards

e Address (all modules and boards)

e Baud rate (all modules and boards)

¢ Checksum status (all modules and boards)
¢ Input range (6B11, 6B12, 6B13 only)

e Output range (6B21 only)

e Data format (6B11, 6B12, 6B13, 6B21 only)
e Integration time (6B11, 6B12, 6B13 only)

* Slew rate (6B21 onlgl)
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Setup and Installation

Artisan Technology Group - Quality Instrume

Table 2-1 Factory Configuration of
6B Series Modules and Boards

Module

Parameter

Factory Configuration

6B11HV

6B12
and
6B12HV
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Setup and Installation

You must reconfigure all factory-default parameters that are
not appropriate to your application using either the 6B Series
Utility /Demo software or a user-written application program.
For information on the 6B Series Utility /Demo software, refer
to Appendix A or the READ.ME file on the 6B Series Utility/
Demo disk. For information on the 6B Series command set,
which is required for user-written application programs, refer
to Chapters 3 and 4.

Note: Since all 6B Series modules and boards are shipped with

address 00H and no two modules or boards can have the same

address, you must change the factory-default address for every
module and board in the system.

com
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Setup and Installation

6. If you are using the 6B Series Utility/Demo software,
search for the module or 6B50 board using the Search
option.

7. Change the baud rate or checksum status for the module or
6B50 board.
8. Turn the power off to the backplane or board.

9. If you are configuring a module, install the module in the
destination socket on the 6B Series backplane and remove
the configuration jumper. If you are configuring a 6B50
board, install the configuration jumper in position BC.

10. Apply power to the backplane or board.

Artisan Technology Group - Quality InstrumentNiote:. SVhenessengeo)secitfigure envecanfigure a 6B Series
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Setup and Installation

Rack Mount: Two 6BP04 backplanes (6B04-1, 6B04-2, 6B04HV-1 or 6B04HV-2),

AC1380 one 6BP16-1 or 6BP16-2 backplane, or two 6B50-1 or 6B50-2
digital I/ O boards can also be mounted in a 19" rack using a
rack-mount kit (AC1380). An Analog Devices 955, 977 or PWR-
01 power supply can also be mounted in the rack mount. The
rack mount weighs 1.7 pounds (775 grams). Dimensions are
shown in Appendix H.

Install the backplane or board in the rack mount, as shown in
Figure 2-1.

Optional Power
Supply

Artisan Technology Group - Quality Instr 888) 88-SOURCE | www.artisantg.com
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Mounting
Power Supplies

Mounting
Backplanes

Rail Mount

Models 955 and 977 modular power supplies are provided with
four threaded inserts, #4-40 x 0.15 inch deep. To mount these
supplies in the AC1380, use the 4, # 4-40 X 3/16 inch screws
inserted through the 0.147 inch diameter holes located in the left
corner of the AC1380. Refer to Figure 2-1.

The 6B backplanes have pre-mounted standoffs. The AC1380
has a total of nine metric inserts, type M-3. To mount any of the
backplanes or boards in the AC1380, use the 7 fillister head
Phillips Drive M3 x 30 metric screws. Refer to Figure 2-1.

The 6BP01-1 and 6BP01-2 backplanes can be mounted on DIN
rails using Phoenix Universal Mounting (UM) assemblies.
These assemblies include base elements with and without snap
feet, side elements and connection pins.
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Connecting Link multiple 6B Series backplanes and 6B50 digital I/O boards
Mu|tip|e together by using the R5-485 connector and dual, twisted/
Backplane shielded wire pairs, see Figure 2-8. In the RS-485 network, each
and Boards 6B Series module counts as one load and each 6B50 digital I/O

board counts as one load. Individual backplanes, without 6B
modules, do not act as a load to the RS-485 network.

The maximum length of the network, and the maximum num-
ber of loads supported in a 6B series system, depends on the
number of RS-485 repeaters in the network. Table 2-2 indicates
which backplanes and boards contain repeaters. Also shown in
Table 2-2 are the total loads each fully populated 6B backplane
or board presents to the RS-485 network.

Artisan Technology Group - Quality Instrumentation .. Guara.F%QLq (%ég)' @%@Eﬁ!@é‘ﬁ&/@%é&@!&ﬁ
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Limits The maximum length of the interconnecting wire between two
repeaters is 4000 feet, and the maximum number of loads
between one repeater and another repeater is 32. (Note that
the loads on the backplane containing the first repeater come
“before” the first repeater and do not count as part of the maxi-
mum of 32 loads for the second repeater.) The maximum num-
ber of loads in an entire network is 256. Figure 2-4 illustrates a
sample configuration.

o

o
[:] —1 gg;gk% } The loads on

this backplane
(o ﬂ ggg?g-l-lzvz are not counted in
6B50-2 the 32 maximum.
o [ f e °
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Types of
Configurations

Daisy-Chain
Configuration

Each network can include only one backplane or one board that
contains both an RS-232C connector and an RS-485 connector.
This RS-232C/RS-485 backplane or board (6BP01-2, 6BP04-2,
6BP04HV-2, 6BP16-2, or 6B50-2) must be connected to an
"RS-485 only” backplane or board (6BP01-1, 6BP04-1,
6BP04HV-1, 6BP16-1, or 6B50-1).

Mulﬁple 6B Series backplanes and boards can be linked in a
variety of configurations. These configurations are described in
the following sections.

In a daisy-chain configuration, connect the RS-485 output con-
nector of one backplane or board to the RS-485 input
connector of another backplane or board. An example of a
daisy-chain configuration is shown in Figure 2-5.
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HOST
COMPUTER
RS-232C =|
—
1
o = o
o |ga
Ll =] 3 3
& o e B Ealta e
/ SE-
Pwr|3 )
B |- 5,
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Multidrop In a multidrop configuration, you can connect multiple

Configuration backplanes and boards (up to 32 loads) to the RS-485 output
connector of a single backplane or board. An example of a
multidrop configuration is shown in Figure 2-6.

HOST
COMPUTER

RS-232C —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Maintenance If your physical arrangement requires that your 6B Series

Configuration system is far from the host computer, you can attach a 6BP01-2
backplane close to the host. Instead of installing a module in
the 6BP01-2, you can use the 6BP01-2 socket as a maintenance
socket to configure modules during initial installation and
start-up and to test or reconfigure modules once the 6B Series
system is up and running. An example of a maintenance
configuration is shown in Figure 2-7.

Pwr
] ]
Artisan Techmi)lo E@%ﬁgp Ijty Instrumentaf%n Guar@&b(ﬂSb) 88-SOURCE | www.artisantg.com
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Recommended It is recommended that the Belden 9842 cable (or equivalent) be

Wiring used to connect two backplanes/boards using the RS-485 con-
nector. This cable contains two twisted pairs of foil-shielded
wire bundled together. Connect the two pairs and the indi-
vidual shields to the terminal block as shown in Figure 2-8.
Note: Z¢ = 120 Q for Belden 9842.

To Host or
Other Drops

RTS+ DATA+
RTS~ | DATA-
| I 6BP01-2, 6BPO1-1

6BP04-2, 6BP04-1
GND .SV GND 1 2 3 3 GND 6BPO4HV-2, 6BPO4HV-1

6BP16-2, 6BP16-1

6B50-2, 6B50-1

! (/)
Stranded
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Providing Power You must connecta +5 V power supply to each 6B Series
to Backplanes backplane or 6B50 digital I/O board. Power is bussed to all

and Boards modules on a backplane.
Current To calculate the total current requirement for each backplane or
Requirements board, keep the following current requirements in mind:

¢ 100 mA for each analog input module.

* 250 mA for each analog output module.
200 mA for a 6B Series backplane.

* 225 mA for a 6B50 digital I/O board.
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Use any +5 V +5% dc power supply that can supply 100 mA for
each analog input module, 250 mA for each analog output
module, 200 mA for each 6B Series backplane, and 225 mA for
each 6B50 board. However, if an Analog Devices power supply
is not used, keep the following in mind:

e The power supply used must have a rise time and fall time
(10% to 90% of rated voltage) of less than 150 ms. If not,
modules and boards may be incorrectly initialized, resulting
in erratic operation.

¢ In applications where power supply voltage is not well
regulated, or where power line fransients can occur, use
voltage clamp protection networks between the +5 V power
supply and the 6B Series system.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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GND
+5V

B

6B SERIES
BACKPLANE

AC POWER CORD
(AC1340-D)

~—
GREEN

o]
%g

GND
+5V

B!

6B SERIES
BACKPLANE

WHITE
BLACKk

GREEN (NC) SN—

Q

AC
AC 9
NC 55
NC POWER
SUPPLY
-(com)
+
AC POWER CORD
(AC1340-D)
0 | ac
—0 | AC
— 977
L0 | -SENSE
o |-out POWER
—— SUPPLY'
-0 | +OUT
-0 | +SENSE
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e Littelfuse 251.005, 5 A fuse (for multiple-module 6B Series
backplanes).

¢ Littelfuse 251.01.5, 1'/2 A fuse (for the 6B50 digital 1/O
board).

Mounting You can mount a power supply using one of the following:

¢ Rack Mount - Install the power supply under the rack
mount, using the screws provided.

¢ Flush Mount - Install the power supply on a separate
platform next to the backplane or board.
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to 6B
Backplane

Figure 2-10b. AC1385 Cable
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Male
Female DB-25 to
DB-25 6B Series

Backplane

8
2
(ﬂ"

o] o]

00 5
o9 Oo
(K )
(o] (o]

8 8
% 8 o7 Ground 710 g 2
o9 Oo
o9 Oo
o9 Oo
bo) O3 Receive 31O o
o O121 Transmit————21O0 0o
an@ed‘k(ﬁwm Frrwrertts it /m
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Male
DB-25to
6B Series

Backplane
([ O )

o}
3
Female 8 o
DB-9 o o]
to Host G@

8
Signal - 20

O Ground 7 _8 o)
o O~ 51 08
of|* Oo

O 3'T RTD —_J—s~o
8 “ 2 TXD — 210 8

O (1 11O
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Communicating All characters received by a 6B Series module or 6B50 digital

with the Host 1/0O board from the host or transmitted by a 6B Series module
or 6B50 digital I/O board to the host are asynchronous ASCII
codes consisting of one start bit, eight data bits, and one stop
bit. Since only the printable ASCII subset is used, the most
significant bit (MSB) of each transmitted character is always 0
(and ignored), and the MSB of each received character is
ignored.

To ensure compatibility with 6B Series modules and 6B50
boards, you must configure the host to transmit data in the
following format:

¢ Eight data bits
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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* Enable LED - The yellow LED (CR3 on 6B Series backplanes,
CR2 on the 6B50 digital 1/O board) indicates whether the
repeaters are enabled and whether any modules or boards
are sending data to the host. When any module on this 6B
Series backplane (or on any backplane farther in the network)
or when this 6B50 board (or any 6B50 board farther in the
network) is responding to an addressed command from the
host, the yellow LED is on. When the communication lines
are in the idling state, the yellow LED is off.

Using RS-485 Use half-duplex RS-485 communication to connect the host
Communication directly to a 6BP01-1, 6BP04-1, 6BP04HV-1, or 6BP’16-1 backplane
' or 6B50-1 board in the following situations:

* If alonger distance is required between the host computer

_ . and the first 6B Series backplane or board than the 50 feet
Artisan Technology Group - Quality Instrum%lt_eglxcl)P He &L@}rlag}%%irl f?é%é%é c%%(fg.l www.artisantg.com
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4. Connect the RXD- and TDX~- to pin 3 of the 6B backplane (XCV-)
5. Be sure to configure the AT-485 board to operate in two-wire
mode: TXRDY auto control.

Using a Modem A modem is used to communicate with a 6B Series system at a
remote location. The format of the characters sent and received
through a modem is the same as the format of the characters
sent and received through a host computer. Refer to Communi-
cating with the Host in this section for more information.

Figure 2-12 illustrates the cable connections that are required
when using a modem. Note that when attaching the modem to
the 6B Series backplane or 6B50 board, only pins 1,2, 3, and 7
must be connected; communication is not affected if you use a
cable with additional pins.
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Table 2-3. Modem Switch Settings

Modem Switch | Position Meaning

Microcom
AX/9624c
Front
Switch
Settings

thc/rgggz [ No flow control
Rear :
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Refer to Appendix F for a sample program to try when using a
6B Series system with a modem.

Application The following sections contain information on attaching various
Wiring types of analog I/O and digital I/O applications to 6B Series
backplanes and 6B50 digital I/O boards.

Analog I/0 Attach analog [/O applications to a 6B Series backplane through

Applications the four screw terminals on the screw termination block associ-
ated with each 6B module. It is recommended that 14-22 AWG
wire (18-22 AWG on the 6BP04HV-1 and 6BP04HV-2) be used to
connect applications and that applications are placed as close to
the screw terminals as possible. The following sections contain
special considerations for attaching each analog input and

. analo% ougout e. _
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Each set of four screw terminals has a CJC sensor installed next
to it for accurate measurement of the screw termination block
temperature. To minimize thermal gradients, make sure that
there is proper ventilation around the backplane.

Process Current Figure 2-14 shows the wiring for process current inputs.
Inputs

Plug in
Resistor
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RTD Inputs Figure 2-15 shows 2-wire, 3-wire, and 4-wire connections for
RTDs.

RTD RTD
a. 2-wire RTD b. 3-wire RTD
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Note: The 6B13 uses a 3-wire technique for sensing and
compensating for lead resistance. This technique assumes that
the lengths and resistances of all leads attached to the screw
terminals are equal. Differences between the leads are not
properly compensated for.

Current Outputs Figure 2-16 shows the wiring for current outputs.
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STB-50A Screw Use the STB-50A Screw Termination Board, shown in
Termination Figure 2-18, to measure and control low-level, TTL-
Board compatible digital I/O signals.

. A\
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50-Pin
Connector (J2)

Pin

6B50

L. 50-Pin
Connector

Pin1-

STB-50A
Board
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Screw Terminal

Number
TTL Output
DIGITAL IN
Channel 0 of Port 0 TTL Input
(Pin 47 on J1)
DIGITAL OUT ex. 74L S14

(Pin 48 on J1)

a. TTL Input Example

Screw Terminal
Number

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888
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DB-16 Digital Use the DB-16 Digital I/O Backplane, shown in Figure 2-21,
1/0 Backplane and its associated ac and dc I/O modules to measure and/or
control high-level ac and dc signals or if isolation of the digital
I/0O is required.
Power
Supply
Input
o

1 2345678 910111213141516 17 18 1920212223242526272829303132 O
=T

o| 10| o] o] [0 |o] |®] |® )
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To attach a 6B50 board to a DB-16 backplane, use the 5-foot,
50-pin CAB-03 ribbon cable. Attach one end of the cable to the
50-pin connector (J2) on the 6B50, and attach the other end of
the cable to the digital I/O connector on the DB-16 backplane.
Make sure that pin 1 on the cable corresponds to pin 1 on the
connector. Refer to Figure 2-22.

50-Pin
Connector (J2)
L

6B50
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE |

50-Pin



Setup and Installation

Figure 2-23 illustrates high-level ac and dc digital wiring using
input and output modules on the DB-16 backplane. Example a
illustrates turning a lamp on and off, example b illustrates moni-
toring whether the lamp is on or off, example c illustrates turning
a relay coil on and off, and example d illustrates monitoring
whether or not the relay coil is being energized.

a. ac Output b. ac Input

115V ac
Current
Limit
Resistor

115V ac

L
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DB-24 Digital Use the DB-24 Digital I/O Backplane, shown in Figure 2-24,

I/0O Backplane and its associated ac and dc I/O modules to measure and/or
control high-level ac and dc signals or if isolation of the digital
1/0 is required.

13C1517 C1921 C 8
14 C1618 C 20

Barrier
Strip
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To attach a 6B50 board to a DB-24 backplane, use the 5-foot,
50-pin CAB-03 ribbon cable. Attach one end of the cable to the
50-pin connector (J2) on the 6B50, and attach the other end of
the cable to the digital I/O connector on the DB-24 backplane.
Make sure that pin 1 on the cable corresponds to pin 1 on the
connector. Refer to Figure 2-25.

50-Pin
Connector (J2)
L

6B50
Artisan Technology Group - Quality Instrumeml (888) 88-SOPMCE
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The two common connections for each module on a DB-24 are
connected to one another. Therefore, each of the four individual
channels on the module can use either of its two common
connections. Since the commons are connected, you must make
sure that all the applications attached to the 4-channel module
share the same common voltage reference. If two applications
use different common voltage references, you must attach the
applications to two different modules. Figure 2-26 illustrates
how the channels and their commons are connected.

/o]
Channel Common
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115 Vdc

Relay Coif®

+24 V dc

Current
Limit
Resistor
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Attaching Digital To attach applications to a digital I/O panel, use 22-14 AWG
I/0 Applications twisted-pair wire and strip the wire back approximately
'/4inch (6.3 mm).

The 6B50 channels accessed through the STB-50A, DB-16, and
DB-24 panels, as well as the associated pin on the 50-pin (J2)
connector, are listed in Table 2-4.
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Artisan Technology Group - Quality Instrumentai

Table 2-4. Accessing Digital I/O Channels

+156rt B, Bit0

Port A, Bit 6

STB-50A DB-16 DB-24 J2 ;
6B50 Screw Screw Screw | Connector|
Channel | Terminal | Terminals | Terminals pin? |
Port A, Bit0 47 1,2 1,C 47
Port A, Bit 2




3 Using the 6B Series
Command Set

This chapter is intended for those who are using the 6B Series
command set to write application programs that configure,
calibrate, read data from, or write data to 6B Series modules
and 6B50 digital 1/O boards. It provides background
information needed to use analog input commands, analog
output commands, and digital I/O commands. For more

_ ! detailed information, includingRthEe command syntax and
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Address The address for each analog input module is a unique
hexadecimal number between 00 and FF. All modules are
shipped with address 00H. Since no two 6B Series modules or
6B50 digital I/O boards can have the same address, you must
reconfigure the address of each analog input module when
setting up your 6B Series system. It is recommended that you
reserve address 00H for configuration and diagnostic purposes.

Input Range Table 3-1 lists the input ranges that you can configure for an
analog input module.

Table 3-1. Input Ranges

Module Input Ranges
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Table 3-1. Input Ranges

Module Input Ranges
6B13 ~ PlatinumRID, —100°C to 100°C, 0. = 0.00385
and Platinumn RTD, 0°C to 100°C, 0= 0,00385 -
6B13HV

_ __Platmum RTD, 0°C to 200°C, a= 0.00385
;\Plahnum RTD 0°C to 600°C o= (). l.885 i
Platinum RTD, =100°C to 100°C o=0. 008916

" Nick RTD, 80°Cto 100°C

 Nickel RTD,0°C to 100°C. « :
Copper RTD (10Q @ 25°C), 0°C t0 120°C
‘Copper RID 10Q @ 0°C); 0°C ’to 120°C: -
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The engineering units format consists of a “+” or “~” sign,
followed by five decimal digits and a decimal point; the
resolution (position of the decimal point) depends on the
configured input range, as follows:

+15 mV, 250 mV input range - Resolution is 1 uV (three
decimal places).

1100 mV, £150 mV, £500 mV input range - Resolution is
10 pV (two decimal places).

+1 V, +5 V input range - Resolution is 100 pV (four
decimal places).

+10 V, 50 V input range - Resolution is 1 mV (three
decimal places).
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However, keep in mind that only readings within the input
range are fully accurate and linear. Readings between £100%
and *115% of FSR are not guaranteed to be accurate, but are
typically linear. Readings beyond these limits are neither
linear nor accurate.

» Percent of FSR - The percent of FSR format presents data as
the value of the input signal relative to the calibrated full-
scale range of the input (percent of full-scale range).

The percent of FSR format consists of a “+” or “~” sign,
followed by five decimal digits and a decimal point. The
decimal point is fixed, and the maximum resolution is
10.01%.

For example, if an analog input module is configured for a
Artisan Technology Group - Quality Instrumeﬁ&ﬁérran‘g@amdemmp&&Wﬁéﬁs wivOeMsdlte cralue returned
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For RTD input ranges (whether they are specified to zero or
below zero), the percentage is based on the actual span of the
specified range. For example, when using a nickel RTD
specified for -80°C to +100°C, +100°C corresponds to +100%
and -80°C corresponds to 0%.

The 6B Series analog input modules provide an overrange
capability when configured for the percent of FSR data
format. For example, if an analog input module is configured
for a +5 V range and the input value is +5.5 V, the value
returned is +110.00.

However, keep in mind that only readings within the input
range are fully accurate and linear. Readings between +100%
and +115% of FSR are not guaranteed to be accurate, but are

%Flcall y linear. Readmgs beyond these limits are neither
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For thermocouple input ranges (whether the thermocouple is
specified to zero, below zero, or above zero), it is assumed
that the input range is bipolar and symmetric about zero. For
example, when using a type ] thermocouple (0°C to 760°C),
760°C corresponds to 7FFFH and 0°C corresponds to 0000H
(-760°C, if valid, would correspond to 8000). When using a
type T thermocouple (-100°C to 400°C), +400°C corresponds
to 7FFF, 0°C corresponds to 0000H, and -100°C corresponds
to CCCCH (-400°C, if valid, would correspond to 8000).
When using a type R thermocouple (500°C to 1750°C),
+1750°C corresponds to 7FFFH and +500°C corresponds to
2492H (0°C, if valid, would correspond to 0000H and
-1750°C, if valid, would correspond to 8000H).

For RTD input ranges (whether they are specified to zero or
Artisan Technology Group - Quality Instruméredesw zenerathedwemcessplementvhexadecimahvalue is
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Integration You can configure an analog input module for one of the
Time following integration times:

* 50 ms (60 Hz operation) - Used in the United States, or in
any location with 60 Hz power. This integration time results
in an input conversion rate of approximately 9 conversions
per second and a normal mode rejection of 60 Hz
interference.

* 60 ms (50 Hz operation) - Used in Europe, or in any location
with 50 Hz power. This integration time results in an input
conversion rate of approximately 8.33 conversions per second
and a normal mode rejection of 50 Hz interference.
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When the checksum feature is enabled, all commands to the
module and all responses from the module contain a checksum.
The checksum is expressed in a 2-character ASCII hexadecimal
format and is transmitted just before the carriage return. The
checksum is the modulo-256 sum of all the ASCII values of all
the characters in the command preceding the checksum.

If the checksum is missing or incorrect in a command in which
the checksum feature is enabled, the module does not respond.

Note: When configuring a 6B series system, all 6B modules and
boards must be set to an identical checksum setting (i.e.,
enabled or disabled).
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Calibrating an The 6B Series command set provides the following commands
Analog Input for calibrating an analog input module:
Module

e Span Calibration Command - Allows you to calibrate an
analog input module to correct for gain errors.

e Offset Calibration Command - Allows you to calibrate a
6B13 analog input module to correct for offset errors.

The Span Calibration and Offset Calibration commands are
generally used only when a module is installed.

Returning Status The 6B Series command set provides the following commands
for returning the status of an analog input module:
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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The Configuration command allows you to set the address,
output range, baud rate, data format, slew rate, and/or
checksum status for an analog output module; normally, the
Configuration command is used only when a module is
installed. |

The Configuration command parameters are described in more
detail in the following subsections.

Address The address for each analog output module is a unique
hexadecimal number between 00 and FF. All modules are
shipped with address 00. Since no two 6B Series modules or
6B50 boards can have the same address, you must reconfigure
the address of each 6B21 analog output module when setting
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Using the 6B Series Command Set

Data Format You can configure a 6B21 analog output module to use data in
one of the following data formats:

¢ Engineering Units - The engineering units format presents
data in natural units, such as milliamps. Since the total data
string length, including digits and decimal point, is fixed at
six characters, most computer languages can easily parse this
format.

The engineering units format consists of two decimal digits, a
decimal point, and three decimal digits; the resolution is

1.5 pA.

For example, if an analog output module is configured fora 0
to 20 mA range and the desired output value is +4.762 mA,
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Using the 6B Series Command Set

The analog output modules provide an overrange capability
when configured for the percent of span data format.
However, keep in mind that only values within the output
range are fully accurate and linear. Values between 100% and
110% (for the 0 to 20 mA output range) and between 100%
and 112.5% (for the 4 to 20 mA output range) are not
guaranteed to be accurate, but are typically linear.

¢ Hexadecimal - The hexadecimal format is the ASCII
hexadecimal representation of the data. It is compact and
provides fast communication, excellent resolution, and easy
conversion to computer-compatible integer format.

The hexadecimal format consists of a 3-character hexadecimal
string, representing a 12-bit binary value. For the 0 to 20 mA
the resolution i is | 0 025% of span or 5 pA; 000

ut
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Using the 6B Series Command Set

4.0 mA /second
8.0 mA /second
16.0 mA/second
32.0 mA /second
64.0 mA/second
128.0 mA /second

Checksum You can configure a 6B21 analog output module to incorporate
checksum generation and checking into all commands. A
checksum helps you detect errors in commands to the module
from the host and responses from the module to the host. It
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Using the 6B Series Command Set

Calibrating an The 6B Series command set provides the following commands
Analog Output for calibrating a 6B21 analog output module:
Module

e Trim Calibration Command

¢ 4 mA Calibration Command

¢ 20 mA Calibration Command

The three calibration commands are used together to calibrate

an analog output module; they are generally used only when a
module is installed.

Returning The 6B Series command set provides the following commands
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Using the 6B Series Command Set

Digital /O The 6B Series command set provides digital I/O commands

Commands that allow you to configure 6B50 digital I/ O boards, read data
from 6B50 digital I/O boards, write data to 6B50 digital I/O
boards, and return the status of 6B50 digital I/O boards.

Configuring a The Configuration command allows you to set the address,

Digital I/O Board baud rate, and/or checksum status for a 6B50 digital I/O board.
Normally, the Configuration command is used only when a
board is installed.

The Configuration command parameters are described in more
detail in the following subsections.
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Using the 6B Series Command Set

When the checksum feature is enabled, all commands to the
board and all responses from the board contain a checksum.
The checksum is expressed in a 2-character ASCII hexadecimal
format and is transmitted just before the carriage return. The
checksum is the modulo-256 sum of all the ASCII values of all
the characters in the command preceding the checksum.

If the checksum is missing or incorrect in a command in which
the checksum feature is enabled, the board does not respond.

Reading Data The 6B Series command set provides the following commands
from a Digital for reading data from a 6B50 digital 1/ O board:
I/O Board

¢ Digital Data In Command - Returns the input value from
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Using the 6B Series Command Set

Returning Status The 6B Series command set provides the following commands
for returning the status of a 6B50 digital I/O board:

» Configuration Status Command - Allows you to read the
configuration of a specified 6B50 digital I/O board.

¢ Reset Status Command - Indicates whether a specified 6B50
digital I/O board was reset since the last time you executed
this command.
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4 Command Reference
Guide

This chapter describes the commands included in the 6B Series
command set. The commands are listed in alphabetical order
and are labeled according to the operation they perform: analog
input, analog output, and digital I/O. It is recommended that
you refer to Chapter 3 for background information before read-
ing this chapter.
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Command Reference Guide

Table 4-1. 6B Series Commands

Operation Commands

Analog Input

Cohﬁguration Status

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (|
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Analog Data In
6B11,6B12,6B13
Analog Input

PURPOSE The Analog Data In command returns the input value from the
specified analog input module in the currently configured data
format.

COMMAND SYNTAX  #AA (cr)

COMMAND
ARGUMENTS # is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog input module whose value you want to return. Values
for AA range from 00 to FF.
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Analog Data In
6B11, 6B12, 6B13
Analog Input

EXAMPLES Command: #23 (cr)
Response: >+4.7653 (cr)

The input value at the module at address 23H is +4.7653 V. (The
data format is engineering units.)

Command: #E5 (cr)
Response: >FF5D (cr)

The input value at the module at address ESH is FF5D twos
complement hexadecimal. (The data format is twos
complement.)
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Analog Data Out

6B21
Analog Output

PURPOSE The Analog Data Out command specifies the output value used
by the specified analog output module.

COMMAND SYNTAX  #AA (data) (cr)

COMMAND
ARGUMENTS # is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog output module whose output value you want to specify.
Values for AA range from 00 to FF.

(data) represents the desired output value. The range of values
Artisan Technology Group - Quality Instrdiepends. onutheconfigeaed-satw fenmat teithen emgineering
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Analog Data Out

6B21

Analog Output

REMARKS The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.

EXAMPLES Command: #2120.000 (cr)

Response: >(cr)

The output value for the module at address 21H is 20 mA. (The
data format is engineering units.)

Command: #09+050.00 (cr)
Response: > (cr)

module at address 09H is conﬁgured fora4 to 20 mA

Th
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CJC Status

6B11
Analog Input

PURPOSE The CJC Status command allows you to read the value of the
CJC sensor for the specified 6B11 analog input module. The
value is returned in degrees C.

COMMAND SYNTAX  $AA3(cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog input module whose CJC sensor you want to read.
Values for AA range from 00 to FF.
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CJC Status

6B11

Analog Input
AA represents the 2-character hexadecimal address of the
module.
(cr) represents the 1-character terminating character (carriage
return, 0DH).

REMARKS The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.

EXAMPLE Command: $233 (cr)

Response: >+0024.9(cr)

_ _ The value of the CJC sensor for the module at address 23H is
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Configuration — Analog Input
6B11, 6B12, 6B13
Analog Input

PURPOSE The Configuration - Analog Input command allows you to set
the address, input range, baud rate, data format, checksum
status, and/or integration time for an analog input module. The
configuration information is stored in nonvolatile memory.

COMMAND SYNTAX  $AANNTTCCEF (cr)

COMMAND
ARGUMENTS % is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog input module you want to configure. Values for AA

. . T T . .
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Configuration — Analog Input

6B11, 6B12, 6B13
Analog Input

Artisan Technology Group - Quality Instr;

Table 4-2. Type Codes for Analog Input Modules

| Module | Type Code (TT) | Input Ranges |
6B11 00
and | 0

_6B11HV

i

i
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Configuration — Analog Input
6811, 6B12, 6B13
Analog Input

CC represents the hexadecimal baud rate code. Table 4-3 lists
the baud rate codes.

Table 4-3. Baud Rate Codes

Baud Rate
Code (CC) | Baud Rate

01 300 baud

4800 baud
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Configuration — Analog Input
6B11, 6B12, 6B13
Analog Input

s nd

! !

Data Format
N?(;o%z‘;d 00: Engineering Units
01: % of FSR
— Checksum 10: Twos Complement Hexadecimal
0: Disabled 11: Ohms {(6B13 only)
1: Enabled

— Integration Time
0: 50 ms (60 Hz operation)
1: 60 ms (50 Hz operation)

Figure 4-1. Data Format/Checksum/Integration Time Parameter
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Configuration — Analog Input

6B11,6B12, 6B13
Analog Input

AA represents the 2-character hexadecimal address of the
module.

(cr) represents the 1-character terminating character (carriage
return, 0DH).

REMARKS If you are configuring a module for the first time, AA = 00 and

NN equals the new address. If you are reconfiguring a module
and changing the address, input range, data format, or
integration time, AA equals the currently configured address
and NN equals the current or new address. If you are
reconfiguring a module and changing the baud rate or
checksum status, you must install the configuration jumper,
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Configuration — Analog Input

6B11, 6B12, 6B13
Analog Input

Command: %2424050500 (cr)
Response: 224 (cr)

An attempt was made to reconfigure the 6B Series analog input
module at address 23H to address 24H with a new baud rate of
4800. The command was not accepted because the
configuration jumper was not installed.

Command: 3FDFD000502 (cr)
Response: ?FD(cr)

An attempt was made to configure the 6B13 analog input
module at address FDH to an input range of +15 mV, a baud
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Configuration — Analog Output

6B21
Analog Output

PURPOSE The Configuration ~ Analog Output command allows you to
set the address, output range, baud rate, data format, slew rate,
and/or checksum status for an analog output module. The
configuration information is stored in nonvolatile memory.

COMMAND SYNTAX  $AANNTTCCFF (cr)

COMMAND
ARGUMENTS % is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog output module you want to configure. Values for AA

range from 00 to FF.
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Configuration — Analog Output
6B21
Analog Output

CC represents the hexadecimal baud rate code. Table 4-5 lists

the baud rate codes.

Table 4-5. Baud Rate Codes

Baud Rate
Code (CC) | Baud Rate
01 300 baud

Artisan Technology Group - Quality Instrumentation ... Guarantee
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Configuration — Analog Output

6B21
Analog Output
7| 6 51| 4 3 1 2 |1 0
Not I_’ Data Format
Used Slew Rate 00: Engineering Units
0) 0000: Immediate change 01: % of Span
0001: 0.125 mA/second 10: Hexadecimal

0010:  0.250 mA/second
0011: 0.500 mA/second
0100: 1.0 mA/second
0101: 2.0 mA/second
0110: 4.0 mA/second
0111: 8.0 mAJ/second
1000: 16.0 mA/second
1001: 32.0 mA/second
1010: 64.0 mA/second
1011: 128.0 mA/second
Artisan Technology Group - Quality Instrumentation ... Gubranteed | (888) 88-SOURCE | www.artisantg.com
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Configuration — Analog Output

6B21

Analog Output

RESPONSE

ARGUMENTS I'is the delimiter character indicating a valid command.
? is the delimiter character indicating an error.
AA represents the 2-character hexadecimal address of the
module.
(cr) represents the 1-character terminating character (carriage
return, 0ODH).

REMARKS 1f you are configuring a module for the first time, AA =00 and

equ uals the new address. If you are reconfiguring a module
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Configuration — Digital I/O
6B50
Digital I/0

PURPOSE The Configuration - Digital I/O command allows you to set the
address, baud rate, and/or checksum status for a 6B50 digital
I/0 board. The configuration information is stored in
nonvolatile memory.

COMMAND SYNTAX  $AANNTTCCFF (cr)

COMMAND
ARGUMENTS % is the delimiter character.

AA represents the 2-character hexadecimal address of the 6B50

board you want to configure. Values for AA range from 00 to
FF.
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Configuration — Digital I/0
6B50
Digital I’O

FF is the hexadecimal equivalent of the 8-bit parameter that
represents the checksum status. The structure of the checksum

parameter is shown in Figure 4-3. Note that bits 0 through 5
and bit 7 are not used and must be set to 0.

7

6| 5|4 |3(|2]1 OJ

l

Not
Used
0)

—

Not Used
(000000)

l—»

0: Disabled
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Configuration — Digital I/0

6B50
Digital I/O
RESPONSE
ARGUMENTS !'is the delimiter character indicating a valid command.
? is the delimiter character indicating an error.
AA represents the 2-character hexadecimal address of the
board.
(cr) represents the 1-character terminating character (carriage
return, 0DH).
REMARKS If you are configuring a board for the first time, AA = 00 and

NN equals the ne ad res are reconfi nn a board
Artisan Technology Group - Quality Instrumentano Guarant e g SS HRXgl]lwin ﬁ%santg g
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Configuration Status

6B11, 6B12, 6B13, 6B21, 6B50
Analog Input, Analog Output, Digital I/O

PURPOSE The Configuration Status command allows you to read the
configuration of the specified analog input module, analog
output module, or 6B50 digital I/O board.

COMMAND SYNTAX  $AA2 (cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the
module or board whose configuration you want to read. Values

for AA range from 00 to FF.
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Configuration Status
6B11, 6B12, 6B13, 6B21, 6B50
Analog Input, Analog Output, Digital I/0

Table 4-7. Type Codes for 6B Series Modules and Boards

Module/ Type Code
Board (om) Input/Output Range
6B11 00 15 mV
and |
6BILHV |

02 £100 mV
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Configuration Status
6B11, 6B12, 6B13, 6B21, 6B50
Analog Input, Analog Output, Digital I/O

Table 4-7. Type Codes for 6B Series Modules and Boards (Cont.)

Module/ Type Code

Board (T Input/Output Range
6B13 20 Platinum, -100°C to 100°C, a. = 0.00385
and |/ E n, 05Cito 100°C, 0= 0.00885
6BI3HV 0°C 10 200°C, o = 0.00385

22

JE

—100°C to 100°C

abntm; U 10 ; 3

26 _ Plat'gnum O°C to _ZQO?C,'OL ={(.003916

Artisan Technology Group - Quality Ins

1.1 ONOr™ .. 1NN



Configuration Status
6B11, 6B12, 6B13, 6B21, 6B50
Analog Input, Analog Output, Digital 1/0

CC represents the baud rate code. Table 4-8 lists the meanings
of the baud rate codes for 6B Series modules and boards.

Table 4-8. Baud Rate Codes

Baud Rate
Code (CC) Baud Rate

300 baud
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Configuration Status
6B11, 6B12, 6B13, 6B21, 6B50
Analog Input, Analog Output, Digital I/O

EXAMPLES Command: $232 (cr)
Response: !23050600 (cr)

The 6B Series analog input module at address 23H is configured
for an input range of 5 V, a baud rate of 9600, an integration
time of 50 ms (60 HZ), engineering units data format, and no
checksum checking or generation.

Command: $012 (cr)
Response: 101300614 (cr)

The 6B21 analog output module at address 01H is configured

with a 0 to 20 mA output range, a 9600 baud rate, engineering
Artisan Technology Group - Quality Instiyfifty¥ata  forartc e |SWPhdte 8 2T W perdeesad;and no



Current Readback

6B21
Analog Output

PURPOSE The Current Readback command directs a specified 6B Series
analog output module to measure the current flowing through
its current loop and to return the output value. Note that the
value returned is a rough measurement and may not be the
precise value.

COMMAND SYNTAX  $AA8 (cr)

COMMAND
ARGUMENTS $ is a delimiter character.

AA represents the 2-character hexadecimal address of the
analog output module whose current you want to measure.
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Current Readback
6821
Analog Output

(data) represents the actual value of the current flowing through
the current loop in the configured data format. The configured
data format is either engineering units, percent of span, or
hexadecimal. Refer to Analog Output Commands in Chapter 3
for more information.

(cr) represents the 1-character terminating character (carriage
return, 0DH).

REMARKS The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.

EXAMPLE Command: $058 (cr)
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Digital Data In

6B50
Digital /0

PURPOSE The Digital Data In command returns the input value from
ports A, B, and C on a specified 6B50 board.

COMMAND SYNTAX  $an6 (cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the 6B50
board whose values you want to return. Values for AA range
from 00 to FF.

6 indicates the Digital Data In command.
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Digital Data In

6B50

Digital I/O
(dataC) represents the 2-character hexadecimal input value read
from port C.
(cr) represents the 1-character terminating character (carriage
return, 0DH).

REMARKS Each bit in the 2-character hexadecimal value returned

represents the value of a channel in the port, where bit 0
corresponds to channel 0, bit 1 corresponds to channel 1, and so
on. A value of 1 indicates that the voltage at the channel is low;
a value of 0 indicates that the voltage at the channel is high. For
example, if (dataA) = 24 (00100100), the voltage at channels 2

_ _ and 5 is low and the voltaS%e at channels 0,1, 3,4, 6,and 7 is
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Digital Data In

6B50
Digital I/O

EXAMPLE Command: $336 (cr)
Response: {05F000 (cr)

The input value of Port A on the 6B50 digital I/O board at
address 33H is 05H (00000101), meaning that the voltage at
channels 0 and 2 is low and the voltage at channels 1, 3,4, 5, 6,
and 7 is high. The input value of Port B is FOH (11110000),
meaning that the voltage at channels 4, 5, 6, and 7 is low and
the voltage at channels 0, 1, 2, and 3 is high. The input value at
Port C is 00H, meaning that the voltage at all channels is high.
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Digital Data Out

6B50

Digital I/O

PURPOSE The Digital Data Out command writes a specified output value
to a port, or a channel within a port, on a specified 6B50 board.

COMMAND SYNTAX  #AABB (data) (cr)

COMMAND

ARGUMENTS # is the delimiter character.

Artisan Technology Group - Quality Instrklgmfto i\?\prit gg%{a&tl 1% (é%@g?osgg%%lﬂ)wgrlt_tsa%c
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AA represents the 2-character hexadecimal address of the 6B50
board whose port you want to write to. Values for AA range
from 00 to FF.

BB represents the Eort or the channel within the ?Eort, to write
st character



Digital Data Out

6B50
Digital /O

RESPONSE
ARGUMENTS > is the delimiter character indicating a valid command.

? is the delimiter character indicating an error.

AA represents the 2-character hexadecimal address of the
module.

(cr) represents the 1-character terminating character (carriage
return, 0DH).

REMARKS You can execute the Digital Data Out command for only one

Artisan Technology Group - Quality Instruggﬁttaﬁgna..tgﬂgfag;geﬁvfg&ggg-gmﬁlvl\}v(\?wtgrt%gn E‘Egne] ports, you
must execute the command three times.



4 mA Calibration
6821
Analog Output

PURPOSE When calibrating a 6B21 analog output module, the 4 mA
Calibration command indicates that the output current is
exactly 4 mA. The 4 mA Calibration command is one of three
commands you use to calibrate a 6B21 analog output module;
you must also execute the Trim Calibration command and the
20 mA Calibration command.

COMMAND SYNTAX  $AA0 (cr)

COMMAND
ARGUMENTS $ is a delimiter character.

AA represents the 2-character hexadecimal address of the
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4 mA Calibration

6821
Analog Output

REMARKS It is assumed that either a milliammeter or a resistor and
voltmeter is connected to the module’s outputs both before and
during the execution of this command. Refer to Appendix C for
more information on the procedures to follow when
performing an analog output module calibration.

The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.
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Last Value Readback
6B21
Analog Output

PURPOSE The Last Value Readback command returns the last output
value sent to the specified module by the Analog Data Out
command; refer to the Analog Data Out Command for more
information. If the 6B21 module was just powered up or reset,
the Last Value Readback command returns the start-up output
value; refer to the Start-up Output Current Configuration
command for more information.

COMMAND SYNTAX  $AA6 (cr)

COMMAND
ARGUMENTS § is a delimiter character.
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Last Value Readback

6B21
Analog Output

(cr) represents the 1-character terminating character (carriage
return, 0DH).

REMARKS The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.

EXAMPLE Command: $056 (cr)
Response: !10520.000(cr)

The last output value sent to the analog output module at
address 05H was 20 mA. (The data format is engineering units.)
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Offset Calibration
6813
Analog Input

PURPOSE The Offset Calibration command allows you to calibrate a 6B13
analog input module to correct for offset errors.

COMMAND SYNTAX  saAal(cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog input module you want to calibrate. Values for AA
range from 00 to FF.

1 indicates the Offset Calibration command.
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Offset Calibration

6B13
Analog Input

REMARKS Use the Span Calibration command to correct for gain errors.
Refer to Appendix C for more information on the procedures to
follow when performing an analog input module calibration.

The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Read Synchronized Data —- Analog Input
6B11, 6B12
Analog Input

PURPOSE The Read Synchronized Data - Analog Input command returns
the value stored by the specified 6B11 or 6B12 analog input
module during the last Synchronized Sampling command.

COMMAND SYNTAX  s$aA4(cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog input module whose value you want to return. Values
for AA range from 00 to FF.

Artisan Technology Group - Quality Instrm%@wt?.sé&gaﬁtggﬁil %%QBMPME\&W&#I)Ut
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Read Synchronized Data — Analog Input

6B11, 6B12
Analog Input

(status) represents the 1-character value indicating whether the
data sampled by the module during the last Synchronized
Sampling command was returned previously. If (status) = 1, the
data from the last Synchronized Sampling command is being
returned for the first time. If (status) = 0, the module returned
data from the last Synchronized Sampling command at least
once before.

(data) represents the value stored by the specified module
during the last Synchronized Sampling command. The module
returns the value in the configured data format. The configured
data format is either engineering units, percent of FSR, twos
complement hexadecimal, or ohms. Refer to Analog Input
Artisan Technology Group - Quality Instrurke@EmBRandsaarfcbapies3éaomare informeatiencon data formats.



Read Synchronized Data — Analog Input
6B11, 6B12
Analog Input

EXAMPLES Comumand: $054 (cr)
Response: !051+48.347 (cr)

You waited at least 70 ms after executing a Synchronized
Sampling command to all appropriate modules and boards in
the 6B Series system. The input value stored by the analog
input module at address 05H during the last Synchronized
Sampling command was +48.347 V. (The data format is
engineering units.) This is the first time the data has been
returned.

Command: $054 (cr)
Response: !050+48.347 (cr)
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Read Synchronized Data — Digital /0

6850
Digital 1/O

PURPOSE The Read Synchronized Data - Digital I/O command returns
the value stored by the specified 6B50 digital I/O board during
the last Synchronized Sampling command.

COMMAND SYNTAX  $SAR4 (cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the 6B50
board whose values you want to read. Values for AA range
from 00 to FE.
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Read Synchronized Data - Digital I/O
6B50
Digital I/0

(status) represents the 1-character value indicating whether the
data stored by the 6B50 digital /O board during the last
Synchronized Sampling command was returned previously. If
(status) = 1, the data from the last Synchronized Sampling
command is being returned for the first time . If (status) =0, the
board returned data from the last Synchronized Sampling
command at least once before.

(dataA) represents the 2-character hexadecimal input value read
from port A.

(dataB) represents the 2-character hexadecimal input value read
from port B.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Read Synchronized Data ~ Digital 1/O

6B50
Digital /O

If an external device is attached to a channel, the value returned
represents the state of the external device. If no external device
is attached to a channel, the value returned represents the last
output value that you wrote to the channel.

The module does not respond if it detects a communication
error, if the command is invalid, or if the specified address does
not exist.

EXAMPLES Command: $054 (cr)
Response: !105F000 (cr)
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Reset Status
6B21, 6B50
Analog Output, Digital 1/O

PURPOSE The Reset Status command returns a bit indicating whether the
specified analog output module or 6B50 digital I/O board was
reset after you last executed this command.

COMMAND SYNTAX  $AAS (cr)

COMMAND
ARGUMENTS $ is a delimiter character.

AA represents the 2-character hexadecimal address of the
module or board you are checking. Values for AA range from
00 to FF.

Artisan Technology Group - Quality Instrumentation ... Guaranteed |S(888) 88-SOURCE | www.artisantg.com
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Reset Status

6B21, 6B50
Analog Output, Digital /O

(cr) represents the 1-character terminating character (carriage

return, 0DH).

REMARKS The module or board does not respond if it detects a syntax
error or communication error or if the specified address does
not exist.

EXAMPLES Command: $155 (cr)

Response: 1151 (cr)

The 6B50 digital 1/O board at address 15H was reset or
powered up after you last executed a Reset Status command. If
ou execute the command again without resettn%g the board,

Artisan Technology Group - Qualit Instrungyﬁntatlon Guarant 888).8 gURCE www.artisantg.co
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Span Calibration
6B11, 6B12, 6B13
Analog Input

PURPOSE The Span Calibration command allows you to calibrate the
specified analog input module to correct for gain errors.

COMMAND SYNTAX  $AAO (cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the
analog input module you want to calibrate. Values for AA
range from 00 to FF.

0 indicates the Span Calibration command.
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Span Calibration
6B11, 6B12, 6B13
Analog Input

REMARKS

Artisan Technology Group - Quality Instrumentation ... Guaranteed

The Span Calibration command performs an electronic
nonvolatile calibration of the input range of a specified module.
The module is calibrated to the input range for which it is
configured; therefore, it is assumed that the proper calibration
signal is connected to the module’s inputs both before and
during the execution of the Span Calibration command. Refer
to Appendix C for more information on the procedures to
follow when performing an analog input module calibration.

For the 6B13 analog input module, use the Offset Calibration
command to correct for offset errors.

The module does not ressPond inCié detects a syntax error or
i erspeck 184 AH3rEs does not exist.

comimunication errb(?%ill



Start-up Output Current Configuration
6B21
Analog Output

PURPOSE The Start-up Output Current Configuration command allows
you to store the present value of the output current of the
specified analog output module in the module’s nonvolatile
memory. The module uses this value as the default start-up
current whenever the module is powered up or after a
brownout condition occurs.

COMMAND SYNTAX  5aA4 (cr)

COMMAND
ARGUMENTS $ is the delimiter character.

AA represents the 2-character hexadecimal address of the

Artisan Technalogy Group - Qualty Instyeniaio, + GUPRRISAL R a APt BB Wrant to store.



Start-up Output Current Configuration

6B21
Analog Output

REMARKS The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.

EXAMPLE Command: $034 (cr)
Response: 103 (cr)

The present output value of the 6B21 analog output module at
address 03H is 6.5 mA. This command stores this 6.5 mA value
in memory. Whenever the module is reset or powered up, the
output value is set to 6.5 mA.
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Synchronized Sampling
6B11, 6B12, 6B50
Analog Input, Digital 1/0

PURPOSE The Synchronized Sampling command instructs all 6B11 analog
input modules, 6B12 analog input modules, and 6B50 digital
1/0 boards in the 6B Series system to sample their input values
immediately and simultaneously. Each 6B11 and 6B12 module
and each 6B50 board stores the data in a separate register in the
module’s or board’s memory and then resumes normal
operation. You can return the data later by executing the Read
Synchronized Data - Analog Input command or the Read
Synchronized Data - Digital I/O command.

COMMAND SYNTAX  #*~

COMMAND
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Synchronized Sampling

6B11, 6B12, 6B50
Analog Input, Digital I/0

The 6B50 digital I/O board requires a maximum of 1 ms to
perform conversions and normalize the data. Therefore, you
should not execute any additional commands on a 6B50 board
until at least 1 ms has elapsed. If you execute another command
too soon, the software returns an error.
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Trim Calibration
6B21
Analog Output

PURPOSE When calibrating a 6B21 analog output module, the Trim
Calibration command adjusts the output current. The Trim
Calibration command is one of three commands you use to
calibrate a 6B21 analog output module; you must also execute
the 4 mA Calibration command and the 20 mA Calibration
command.

COMMAND SYNTAX  3aAA3 (number of counts) (cr)

COMMAND
ARGUMENTS $ is a delimiter character.

_ _ AA re resents the 2-character hexadec1ma1 address of the
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Trim Calibration
6B21
Analog Output

RESPONSE SYNTAX !AA(cr)

RESPONSE

ARGUMENTS ! is the delimiter character indicating a valid command.
AA represents the 2-character hexadecimal address of the
module.
(cr) represents the 1-character terminating character (carriage
return, 0DH).

REMARKS It is assumed that either a milliammeter or a resistor and

Artisan Technoloy G — volttmt,eter g conpegtt%gig to tghgorgggéﬂe’s outt uts both before and
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20 mA Calibration
6B21
Analog Output

PURPOSE When calibrating a 6B21 analog output module, the 20 mA
Calibration command indicates that the output current is
exactly 20 mA. The 20 mA Calibration command is one of three
commands you use to calibrate a 6B21 analog output module;
you must also execute the 4 mA Calibration command and the
Trim Calibration command.

COMMAND SYNTAX  $AAl({(cr)

COMMAND
ARGUMENTS $ is a delimiter character.

AA represents the 2-character hexadecimal address of the
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20 mA Calibration

6B21
Analog Output

REMARKS It is assumed that either a milliammeter or a resistor and
voltmeter is connected to the module’s outputs both before and
during the execution of this command. Refer to Appendix C for
more information on the procedures to follow when
performing an analog output module calibration.

The module does not respond if it detects a syntax error or
communication error or if the specified address does not exist.
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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5 Technical Reference

This chapter provides a technical description of the 6B Series
modules, the 6B50 digital I/O board, the communication and
networking capabilities of a 6B Series system, and the synchro-
nized sampling of data from all 6B11 analog input modules,
6B12 analog input modules, and 6B50 digital I/O boards in the
system. It also includes the specifications of 6B Series modules
and the 6B50 digital I/O board.
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Technical Reference

All 6B Series modules are identical in size and can be mixed
and matched on a 6B Series backplane. The modules are
hard-potted and have sturdy 40 mil gold-plated pins. The

socket layout and pin designations for each of the modules are

shown in Figure 5-1.
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Technical Reference

The module cases are made from a thermoplastic resin, which
has a fire-retardant rating of 94V-O and is designed to with-
stand storage temperatures of -40°C to +85°C. Secure the mod-
ules in the backplane with a tapered captive screw. The mod-
ules contain labels on which to indicate the input/output range
and address. The mechanical dimensions of a 6B Series module
and socket are shown in Appendix H.

The 6B Series analog input and output modules are shipped
from the factory fully calibrated, and the calibration coefficients
are stored in nonvolatile EEPROM (Electrically Erasable Pro-
grammable Read-Only Memory). The modules should not
require any recalibration; to recalibrate a module, refer to
Appendix C.
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Technical Reference

The 80C52 microcontroller contains the entire executable
program memory and performs scaling, ranging, calibration,
internal temperature correction, and linearization. Linearization
is needed for accurate temperature readings. The digitized
analog input value points to a specific entry in a look-up table,
where linearization slope (m) and intercept (b) values are stored.
These values are combined with the raw value in a standard

y = mx + b calculation to produce a linearized value.

The data in the microcontroller is formatted for transmission to
the RS-485 interface according to the programmable parameters
stored in EEPROM. (Refer to Chapters 3 and 4 for more infor-
mation on programming a 6B Series module.)

Alow voltage reset monitor ensures reliable rest of the module

w he sy voltage drops below 4.4 volits.
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Technical Reference
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Technical Reference

2 mA AN Lo
(for10 Q) 250 vA

RETURN
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Technical Reference

For the 10 Q copper RTD, the 250 LA source current is too low
to provide adequate drop across the RTD. Rather than change
both current sources (or the multiplexer range resistors), a
tracking 2 mA source is connected in parallel with the 250 pA
RTD source. The known ratio between the RTD current source
and the multiplexed resistor current source is used in the

calculations.
Analog Output The 6B21 analog output module receives a command from the
Modules host through an R5-485 interface and converts this command

into an isolated process current output. The 80C52 microcon-
troller controls the 12-bit digital-to-analog converter (DAC)

through an optically isolated serial interface. The DAC drives
the current loop through a protected voltage-to-current (V/I)

_ , converter. The outg)ut monitor is a V/F converter whose fre-
Artisan Technology Group - Quality Instrumentation ... Guarante% | 8518% 82%-SOPRCE£WWW.arPSﬁFtLg‘.com . .
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Technical Reference
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Technical Reference

RS-232/RS-485 RS-485
- Converter -  Com
(6B50-2) Port
L

24-Bit

LN Output

PROM . Latch

Micro- “u—— _I’\
controller 24-Bit
Input

IE:D—' el Buffer

+5V >
Artisan Technology Group - Quality Instrumentation ... Guajantc@8¢{888§88-SOURCE | www.artisantg.com
GND




Technical Reference
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Technical Reference

To avoid conflicts that occur when several modules and boards
try to send data at the same time, a simple command /response
protocol is used. When the modules and boards are not
transmitting, they are in a listen mode. Only the host can
initiate a command/response sequence. When a module or
board recognizes its address in a command message from the
host, the module or board asserts the RTS line; this reverses the
direction of any repeaters between the module or board and the
host. The module or board then proceeds to transmit its
response to the host without sending a handshake signal. When
the module or board completes the transmission of the
response, it relinquishes the RTS line. The host can then initiate
a new transaction.
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Technical Reference

not accept a new command until the previous response is
complete. Note that a 6B21 analog output module that is in
the process of “slewing” to a programmed output current
can accept a new command.

* RS-485 Connector - The RS-485 connector allows connection
of one backplane or board to another backplane or board in
either a daisy-chain or a multidrop configuration. The net-
work of backplanes and boards connected to a single
RS-232C port can contain up to 256 loads, where each
analog I/0O module counts as one load and each 6B50
digital I/O board counts as one load.

RS-485 is an EIA standard for multidropped systems, in-
tended for serial data transmission over long distances.
RS- 485 receivers have a common mode input range of -7 V
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Technical Reference

L Host Command |
i 1
Data Module Reply ———
T4
RTS ATsr T
T2
Slow Reply
Fast Reply Commands Commands
T1 |20 char times @ current baud rate, maximum * j
T2 |100 ps, typical * ‘
T3 |1 ms + 1 char time @ current baud rate, typical | 200 ms, typicaﬂ
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Technical Reference

Synchronized The firmware of the 6B11 analog input module, 6B12 analog

Sampling input module, and 6B50 digital I/O board allows you to
sample data from all 6B11s, 6B12s, and 6B50s simultaneously.
Each module or board stores the data in a separate register
within its microcontroller and can access the data with a
separate command.

The 6B11 and 6B12 require a maximum of 70 ms to perform
conversions and normalize the data; the 6B50 requires a
maximum of 1 ms to perform conversions and normalize the
data. This time period includes the delay between the receipt of
the Synchronized Sampling command and the onset of the
integration period, the integration period itself, and the time
required for linearization and/or scaling operations. A timing

diagram is shown in Figure 5-9.
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Technical Reference

Simultaneous Sampling command ... Next command sent

Command from ﬂn * x >< ><4 T
host computer | |

3
o

Effective integration gate

L.—1 ————

I
. ]
= Tss { Tinr ‘ Tec {
[ | [
=1 Tesc T 71
I I I I
Timing Bl
Parameter Description Minimum Typical Maximum
Tsat End of simultaneous -— 0.2ms 9ms
sampling command to
start of integration period
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Technical Reference

Table 5-1. 6B Series Analog Input Module Specifications

Feature Specification
Input Ranges
6B11 Thermocouple, mV, V, mA
6B12 mV,V, mA

6B13 | t, Ni, Cu RTDs

Accuracy?
6B112, 6B12 +0.05% or better
6B13 +0.03°C (Pt, Ni)

Span Drift '
6B11 13 ppm/°C typical, 25 ppm/°C maximum
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Technical Reference

Table 5-1. 6B Series Analog Input Module Specifications (cont.)

Feature

Specification

Lead Resistance Effect
(6B13 only)
100 Q Pt, 120 Q Ni

0.0007°C/Q

Protection

240 V rms continuous

U Protectiont... .

Tt Tangere ]

NSI/IEEE C790115

Input Resistance
6B11
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Technical Reference

Table 5-1. 6B Series Anailog Input Module Specifications (cont.)

Notes

!Accuracy depends on the configured input range. Refer to Tables 5-4 through
5-6 for specific accuracy by input range.

%6B11 and 6B11HV modules only. When measuring thermocouple signals, the
CJC sensor accuracy should be added to the 6B11 and 6B11HV module accuracy
to compute the overall system accuracy.

3Combined effect of zero drift and span drift.

*CJC sensor accuracy refers to the AC1361 sensor mounted on 6B series
backplanes.

*Voltage rise time and fall time (10% to 90% of rated voltage) must be less than
150 ms.
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Technical Reference

Table 5-2. 6B21 Analog Output Module Specifications

Feature Specification
Range 0to 20 mA, 4 to 20 mA
Initial Accuracy
Output Offset £5 pA typical, +15 pA maximum
Span +0.02% FSR typical,
£0.05% FSR maximum
Output Offset Readback +100 pA
Span Readback +0.5% FSR
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Technical Reference

Table 5-2. 6B21 Analog Output Module Specifications

(cont.)
Feature Specification
Differential Input Transient

Protection ANSI/IEEE C37.90.1-1989
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Technical Reference

Table 5-3. 6B50 Digital I/O Board Specifications

Feature Speclfication

Number of 1/O Channels 24 (configurable as input or output)

Inputs
High-Level 3.5 V minimum, 5.25 V maximum
Low-Level 0.8 V maximum

ommunication
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Technical Reference

Table 5-4. Range Accuracy for 6B11, 6B11HV Modules

Input

Range Peak-

Code Typical Maximum | To-Peak

(Hex) | Input Range Accuracy Error Noise Units
00 +15mV +0.03 +0.06

% of FSR

02

+0.0055

% of FSR

% of FSR

06

+0.008

+0.03

% of FSR
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Technical Reference

Table 5-5. Range Accuracy for 6B12, 6B12HV Modules

Input

Range Peak-

Code Typical | Maximum | To-Peak

(Hex) | Input Range Accuracy Error Noise Units

07 +50 V +0.006 +0.03 +0.004 | % of FSR

09

+0.006 +0.03 +0.006 | % of FSR

0B +500 mV

+0.01 +0.04 +0.008 | % of FSR

0D +20 mA! +0.006 +0.03 +0.007 | % of FSR

) . Not . )
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Technical Reference
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Table 5-6. Range Accuracy for 6B13, 6B13HV Modules

Input
Range Peak-
Code Typical Maximum | To-Peak
(Hex) Input Range Accuracy Error Noise Units
20 Pt, -100°C to 160°C,
o = 0.00385 0.02 0.15 0.03 °C

22

Pt, 0°C to 200°C,
o =0.00385

0.03

0.15

0.04

°C

85

24

o = 0.003916

Pt, -100°C to 100°C,




Technical Reference

Table 5-7. Power Supply Specifications
(typical @ +25°C, 115V ac, 60 Hz, unless otherwise noted)

Reature 1

Input Voltage Range

Output Voltage

Overvoltage Protection +6.2Vdc +6.2V dc +6.0V dc

Voltage Accuracy

uine Regulation
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Technical Reference

Table 5-8. 6BP01 Backplane Specifications

Feature I

6BP01-1

6BP01-2

Channels

1

1

Isolation 2500 V rms 2500 V rms
Power Supply
Voltage
Operating Passive +5V dc 5%
Max. Safe Limit N/A +6.5V de
Current N/A 200 mA
Fuse Littelfuse® 251.500 Littelfuse® 251.005
5A

1/2A

Temperature Range

Artisan Technology Group - Quality Inst JumenEartﬁd.Pen&mnwate(s
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Technical Reference

Table 5-9. 6BP04 Backplane Specifications

Feature

6BP04-1

6BP04-2

6BP04HV-1

6BPG4HV-2

4

4

Channels

4

4

2500 V rms

2500 V rms

1500 V rms

1500 V rms

i

3.47" x 6,5”

347" x 6.5”

347" x 6.5”

347" x 6.5”




Technical Reference

Table 5-10. 6BP16 Backplane Specifications

Feature 6BP16-1 6BP16-2
Channels 16 16
Isolation? 1500 V rms 1500 V rms
Power Supply
Voltage
Operating +5V dc+5% +5V dc 5%
Max. Safe Limit +6.5Vdc +6.5V dc
Current 200 mA 200 mA
Fuse Littelfuse® 251.005 Littelfuse® 251.005
5A 5A

Temperature Range

Artisan Technology Group - Quality Instfumerkaiad Pexformange sps) ss288Uke e §aav.artisartg2dic to +85°C
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A Utility/Demo Software

This appendix contains a brief description of the 6B Series
Utility /Demo software. It is intended for those users who want
to configure, calibrate, read data from, or write data to 6B Series
modules and 6B50 digital I/O boards without writing their own
application programs.

The 6B Series Utility /Demo software is a menu-driven
program provided by Analog Devices. It is shipped on a disk
Artisan Technology Group - Quality InstruWémhythl.r &%H@éd¥f§é8§}ég%ﬁ&)f J&%Qﬁéﬁﬂ@éﬁ tﬂity/ Demo
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Utility/Demo Software

6BWIN for Windows® 1. Start Microsoft® Windows
3.1 & NT 3.51 Instal-

lation Instructions 2. Insert the 6B Series Configuration/Utilities Disk into your

computer’s 3.5" floppy drive.

3. From the Program Manager™ choose Run . . . from the
File Menu.

4. In the Command Line box, type “a:\setup,” or “b:\setup” if
your 3.5" disk drive happens to be drive B:, and click OK.

5. 6B-WIN Setup will ask for a path name, where 6B-WIN
executable files and data files should be kept. If you
would like Setup to create a directory for you, type in the
directory name, or click on [OK] to select the default
directory, “c:\6bwin.”

Artisan Technology Group - Quality Instritteaseaefesterdhe<aB«38ENNciS elyrfile fomfartthey information.



Utility/Demo Software

To use the 6B Series Utility /Demo software, perform the
following steps:

1. From the appropriate directory in DOS, enter the following;:
sixbccd [-m]
{(-m forces the 6B utility to use a monochrome display)

2. From the copyright screen, press <Escape> to display the
Main Menu.

3. Use the arrow keys to highlight the appropriate option and
press <Enter> to select the option.

The Main Menu options are described on the following pages.
Note that when you are instructed to select an option, use the
arrow keys to highlight the option and then press <Enter>.
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Utility/Demo Software

~ Print - Select this option to poll all modules and boards
on the 6B Series system and print the current configura-
tion data for all the modules and boards on a specified
printer.

— Quit - Select this option to return to the Main Menu.
— Help - Select this option to display additional information.

Note: The system asks you to indicate the highest address to
poll. If you do not enter a number, the system defaults to 255
and polls all possible addresses. To save time, you can enter
the lowest appropriate address instead.

Config - Select this og’aon to conﬁ%xvrvs a 6B Serles module or

Artisan Technology Group - Quality Instrumgﬁtgboalgﬁu?f?tﬁgb(g %aefecl‘t“%ﬁe Epprgrn%‘i\g mo dule or



Utility/Demo Software

Note: If you are specifying the baud rate for a module, the
module must be installed in the socket nearest the configura-
tion jumper (W1) with the configuration jumper installed. If
you are specifying the baud rate for a 6B50 digital I/O board,
the configuration jumper (W1) must be installed in position
AB on the board. Refer to Configuring Modules and Boards in
Chapter 2 for more information on configuring the baud rate.

— Checksum - Select this option to enable or disable the check-
sum feature. For more information on the checksum

feature, refer to the appropriate Checksum section in
Chapter 3.

Artisan Technology Group - Quality Instrumerh¥ode: Ienabling cdiselling the whecksany feature for a
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Utility/Demo Software

— Quit - Select this option to return to the Main Menu with-
out storing the new configuration in the module or board.

— Help - Select this option to display additional information.

Configuration Before the system allows you to configure any modules or
Notes boards, it must poll all the modules and boards to determine
which are configurable. If appropriate, the system asks
you to indicate the highest address to poll. If you do not enter
a number, the system defaults to 255 and polls all possible
addresses. To save time, instead enter the lowest appropriate
address.

Since all modules and boards are shipped with address 00H

and no two modules or boards can have the same address, you must

initially configure the system with only one unconfigured
Artisan Technology Group - Quality Instrumgnadale Srbaaeddirges] RISAUR G av@adeapmediave changed
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Utility/Demo Software

Note: Before the system allows you to calibrate any modules,
it must poll all the modules and boards to determine which
are available for calibration. If appropriate, the system asks
you to indicate the highest address to poll. If you do not enter

a number, the system defaults to 255 and polis all possible
addresses. To save time, you can enter the lowest appropriate
address instead.

* Browse - Select this option to display a list of all currently
configured modules and boards. For each module or board,
the system displays the address, the type code (Range), a
description of the module or board, and the model number
of the module or board. Press <Enter> or <Escape> to return

to the Main Menu.

Artisan Technology Group - Quality Instrumentation ... Guaranteed.| (888) 88-SOURCE | www.artisantg.com
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Utility/Demo Software

that you are no longer in continuous sampling mode. Note that

for modules and boards that do not support the synchronized
sampling of data, the software displays the message COMM

ERR instead of a value.

As the user moves from screen to screen to read data from
other modules and boards, the software displays a pound
sign (#) next to modules and boards whose data has already
been read.

Press <5> to initiate another synchronized sampling of data.
Press <C> to return to continuous sampling mode. Press
<Escape> to return to the Main Menu.

¢ OutData - Select this option to specify an output value for an
analog output module or a digital I/O board.

Artisan Technology Group - Quality Instrumgrﬁgt%ﬁg.l%uﬁm&tdrr’@géﬁlﬁ@/é@@ Rtbg MM‘%&%}@ .EQnincrease or
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Input/Output Ranges
and Data Formats

This appendix contains examples of each of the data formats for
each input and output range.

Range input
Code Range Data Displayed
(hex) Description Formats +F.S. Zero -F.S. Resolution
Artisan Technology Group - QUality Instrunentation ... GliaEREReEFBE &S o URE PP i 20 tq. cotr-000 1uv
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Data Formats

Artisan Technology Group -

Range Input
Code Range Data Displayed
(hex} Description Formats +F.S. Zero ~F.S. Resolution
Engineering Units | +20.000 | $00.000 | -20.000 1A
06 20 mA % of FSR +100.00 | +000.00 | —100.00 0.01%
Twos Complement | 7FFF 0000 8000 1LSB!
Engineering Units | +50.000 | 00.000 | -50.000 1 mV
07 50V % of FSR +100.00 | #000.00 | -100.00 0.01%
Twos Complement | 7FFF 0000 8000 1LSB!
Engineering Units | +10.000 | +00.000 | -10.000 1mV
08 10V % of FSR +100.00 | +000.00 | -100.00 0.01%
Twos Complement 7FFF 0000 8000 1LSB!
Engineering Units | +5.0000 | +0.0000 | -5.0000 100wV
Qualy Ingtrumegtation .. Gyarantged | (838) 381SOIAG6H ([WitiaBigaPtafaibo 0.01%




Data Formats

Range Input Maximum | Minimum

Code Range Data Specliied | Specified | Displayed
(hex) Description Formats Signal Signal Resolution

Type] Engineering Units +760.00 | +000.00 0.1°C

OE Thermocouple | % of FSR +100.00 | +000.00 0.01%

0°Cto760°C  Ir s Complement | 7FFF 0000 | 1LSB!

Type K Englgeemg Units +1000.0 | +0000.0 0.1°C

OF Thermocouple | % of FSR +100.00 | +000.00 0.01%

0°C to 1000°C Twos Complement 7FFF 0000 1LSB!

Type T Engineering Units +400.00 -100.00 0.01°C

10 Thermocouple | % of FSR +100.00 -025.00 0.01%

~100°C to400°C Twos Complement 7FFF CCcCC 1LSB!

Tvoe E Engineering Units +1000.0 | +0000.0 0.1°C

Artisan Technology Group - Quality Instrupen atiﬂqenﬁm@e 4,(885R8-SOURCE | wyypatisanta.cem.00 0.01%




Data Formats

Artisan Technology Group - Quality |

Range Input Maximum | Minimum
Code Range Data Specified | Specified | Displayed
(hex) Description Formats Signal Signal Resolution
100 Engineering Units +200.00 | +000.00 0.01°C
Q
Platinum RTD | % of FSR +100.00 +000.00 0.01%
2 o = 00385 Twos Complement 7FFF 8000 1LSB!
0°C to 200°C
Ohms +175.84 +100.00 10 ma
00 Engineering Units +600.00 +000.00 0.01°C
100 2
3 Platinum RTD | % of FSR +100.00 +000.00 0.01%
2 =
OSC_t;)OO6?)g§ . Twos Complement 7FFF 8000 1LSB
Ohms +313.59 +100.00 10 ma
100 Engineering Units | +100.00 | -100.00 | 0.01°C
Q
y Platinum RTD | % of FSR +100.00 +000.00 0.01%
strumentatior®* = %?gnteed"r{&@ﬁq:aa@@iiﬁﬁﬁ WWIFEFtisantg. @000 1 LSB!

-100°C to 100°C




Data Formats

Range Input Maximum | Minimum
Code Range Data Specified | Specified | Displayed
(Hex) | Description | Formats Signal Signal |Resolution
Engineering Units +100.00 +000.00 0.01°C
1200 g of SR +100.00 | +000.00 | 0.01%
29 Nickel RTD :
0°C to 100°C | Iwos Complement 7FFF 8000 11SB
Ohms +200.64 +120.00 10 mQ
Engineering Units +120.00 +000.00 0.01°C
Copper RTD 7o, ¢ pgR +100.00 | +000.00 | 001%
24 10 Q @25°C
0°C to 120°C | Twos Complement 7FFF 8000 1LSB!
Ohms +13.665 +09.043 1 mQ
Engineering Units +120.00 +000.00 0.01°C
Copper RTD Mo/ "¢ FoR +100.00 | +000.00 | 001%
2B 10Q@0°C ] p— -
Artisan Technology Group - Quality Instrument8fiento. 1805a 1oLl PREOTRBIEBERICE | iy artisantg B990 11SB
Ohme +15 O8N 10 000 1m0 .
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C Calibration Procedure

All 6B Series analog input and output modules are calibrated at
the factory and generally do not need any recalibration. If
recalibration is required, follow the analog input module or
analog output module calibration procedures described in this
appendix.

NOTE: 6B11HV, 6B12HV, 6B13HV Modules - These modules
are identical to the 6B11, 6B12 and 6B13 modules, except for a

Artisan Technology Group - Quality Instnh‘i%h&bmp@iat%@émwsl%@l@@@wm.@ﬁmg%ﬂms (vs. the
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Calibration Procedure

6B11
or
6B12
Module

IN IN

6B
Backplane

Voltage
Source
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Calibration Procedure

Table C-1. Calibration Voltage (cont.)

Input Range Calibration
Module| Code (Hex) Input Range Voltage
6B11 OF K thermocouple
and 0 to 1000°C +50 mV
6BUIIHVI[: s fritins
(cont.) |:
11 E thermocouple
0 to 1000°C +80 mV
13 S thermocouple
500 to 1750°C +22 mV
h .. Guarahtged ¢ 5
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Calibration Procedure

4b. For 6B13 modules, apply the appropriate span calibration
resistance to the screw terminals using a 3-wire connection,
as shown in Figure C-2.

6813
Module
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Calibration Procedure

Table C-2. Calibration Resistance

Span Oftset
Input Range Calibration | Calibration
Code (Hex) Input Range ‘Resistance | Resistance
20 Pt, -100°C to 100°C
a = 0.00385 140Q 60 Q

Pt, 0°C to 200°C
a = 0.00385

Artisan Technology Group - Quality Instrymentation ... Gua anféé:‘d '.. Q'Q-SOURCE wwvx;l.érqgnt.cm 60 Q




Calibration Procedure

Note: You must apply the voltage/resistance for at least 1 s
before issuing the Span Calibration command, and you
should hold it until the module acknowledges the
command; this typically takes 150 ms.

5. Execute the Span Calibration command. Refer to the Span
Calibration command in Chapter 4 for more information.

6. For 6B13 modules, apply the appropriate offset calibration
resistance to the screw terminals using a 3-wire connection,
as shown in Figure C-2. Refer to Table C-2 for a list of offset
calibration resistances for all input ranges.

: You must a the resistance for at least 1 s before
Artisan Technology Group - Quality Instrumentanon. G’Pﬁraﬁﬂ%& ;; -SOURCE | www.arti
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Calibration Procedure

3. Attach either a 5-digit milliammeter or a 5-digit voltmeter
with a shunt resistor (250 ©, 0.01%, 10 ppm) to the
appropriate module. Refer to Figure C-3.

5-Digit
Voltmeter

250 0 .01% 10 ppm Resistor
bed | (888) 88-SOURCE | wwyvagigggtg.com

BV =% mMmA
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Calibration Procedure

8. Execute the Trim Calibration command as often as

necessary until the output current is equal to exactly
20 mA.

9. Execute the 20 mA Calibration command to indicate that
the present output current is exactly 20 mA.

Note: Make sure that you perform the entire procedure. You
must calibrate both the 4 mA output current and the 20 mA
output current.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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D Troubleshooting

This appendix contains general troubleshooting information
and a procedure to follow if you have difficulty communicating
with a 6B Series module or 6B50 digital I/O board.

General Table D-1 lists general symptoms and possible solutions for
Artisan Teerhiesh@at;ngmrxé%v‘%%mscx%n@gy &%é’%é"’é&ﬁih&% W%ﬁsgags edules and
ec
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Troubleshooting

Table D-1. Troubleshooting a 6B Series System (cont.)

Symptom Possible Cause _ Possible Solution
Module or board is | The module or board Contact your local Analog Devices
not operating is damaged or sales office. '
properly. malfunctioning.

Incorrect wiring. Check wiring. Refer to Chapter 2 for
: more information.

Overheating. Control temperature; the ambient
temperature should be less than 60°C.

Artisan Technology Group - Quality




Troubleshooting

Table D-1. Troubleshooting a 6B Series System (cont.)

Symptom Possible Cause Possible Solution
Yellow LED and The 6B50 board or one Remove the 6B50 board and the
green LED on 6B or more of themodules | modules one at a time to locate the
Series backplane on the 6B Series faulty one. Begin testing on the last
or 6B50 board is backplane may be backplane or board with both LEDs on.
continually on. faulty.

6B21 analog output

module responds to

Artisan T¢g cgﬁoi%%%r‘ ds(lggtity Ingtrumentation ... Guaranteed | (88

The current loop is open. | Check wiring.
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Troubleshooting

Troubleshooting If your host computer is having difficulty communicating with

Communications 2 6B Series module or 6B50 board, you can perform the
following procedure with one module or board, and then
continue with additional modules and boards you may have:

Note: This procedure uses DEBUG, which is normally included
with the DOS operating system. It is assumed that DEBUG is
located in the DOS directory and that an appropriate path is
provided. For more information on DEBUG, refer to your DOS
documentation.

1. From the DOS prompt, enter the following:

DEBUG <Enter>

AnEanTedmobgmemp-QuaMywsUumemmmn_.Guaanmgd|@88)&%SOURCE{wwwaQEaMQcom
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Troubleshooting

0040:0000 F8 03 F8 02 Indicates that you have two
serial communication ports
set up as COM1 and COM2.
If this is correct, go to step 3.
If this is incorrect, check the
configuration of your
communication ports; refer
to Attaching the Host
Computer in Chapter 2.

0040:0000 F8 02 00 00 Indicates that you have one
serial communication port
set up as COM2. If you are
using only one serial
communication port, it must

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOUR¢E| Wié&w@%l- Check
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Troubleshooting

5. At the DOS prompt, enter the following BASIC program:

10 OPEN “COM1:9600,N,8,1,cd,ds,cs,rs” FOR RANDOM AS 1
20 INPUT “Input address of module (hex AA) ”;b$

30 IF b$ = ”-1” THEN GOTO 100

40 AS = “#” + bS$

50 PRINT AS

60 PRINT #1, AS

70 INPUT #1, C$

80 PRINT CS$

90 GOTO 20
100 END

Note: This program assumes you are using COML1. If you
Artisan Technology Group - Quality Instrumen%{%r}%ﬁlggagr%%’(gg Bﬁ%&ﬂé’g ME%%S%%EE%O%OMZ




Troubleshooting

10. Run the BASIC program again, entering 00 at the prompt
(00 indicates module address O0OH).

The response from the module or board should be
displayed on the screen. If the module or board does not
respond, a wire may be crossed within the RS-232C cable,
the module or board may be powered incorrectly, or the
module or board may be defective.
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E Summary of Commands

Table E-1 contains a list of all commands in the 6B Series
command set arranged by syntax. Table E-2 contains a list of all
commands in the 6B Series command set arranged by
module/board. Refer to Chapters 3 and 4 for a detailed
description of these commands.

Table E-1. Summary of Commands (by Syntax)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Summary of Commands

Table E-1. Summary of Commands (by Syntax) (cont.)

Command Syntax Command Name Modules/Boards Used
$AA4 Read Synchronized 6B11 analog input module
Data 6B12 analog input module
6B50 digital I/O board
Start-up Output Current | Analog output modules
Configuration

Last Value Readback Analog output modules
Digital Data In 6B50 digital I/O board

Artisan Technology Group - %IW %Bﬁﬂtgﬁg‘i%ﬁ) 88-SOURC

| MRURSE RSP Rodules



Summary of Commands

Table E-2. Summary of Commands (by Module/Board)

Module/Board Command Syntax Command Name Description

Analog Input #AA Analog Data In Returns the input value from a

Modules specified analog input module
in the currently configured data
format.

Span Calibration | Allows you to calibrate an
analog input module to correct
for gain errors.
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Summary of Commands

Table E-2. Summary of Commands (by Module/Board) (cont.)

Artisan 1

Module/Board Command Syntax Command Name Description
Analog Output | #AA(data) Analog Data OQut | Specifies an output value to be
Modules : used by a specified analog
output module.
$AA4 Start-up Output | Allows you to store the output
Current value of a specified analog
Configuration output module; the value is
used as the start-up current

echnology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOUR&“W }'tis’c;tl}%gr_gggule 15
up.
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Summary of Commands

Table E-2. Summary of Commands (by Module/Board) (cont.)

Module/Board Command Syntax Command Name Description

Analog Output | $AA8 Current Readback | Returns the measured value of

Modules (cont.) the current flowing through the
current loo

Digital I/O

Artisan T(Jchnology Group - Qu

Digital Data In Returns the input value from
ports A, B, and C on a specified
6B50 digital I/ O board.
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F Sample Programs

This appendix contains sample programs that you can refer to
when developing programs for communication to any 6B Series
product.

Additional 6B sample programs (i.e., Visual Basic Program,
using Custom Controls) are available from the Bulletin Board
System (BBS). They may be obtained by dialing 617-461-4361

(8 Data Bits; 1 Stop Bit; No Parity; 1200/2400/4800/9600/14.2 K
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Sample Programs

20
30
35
40
50
60
70
80
85
90
100
105

110

115

CLS:KEY OFF:KEY (10) ON:ON KEY (10) GOSUB 250: ON ERROR GOTO 280

LOCATE 25, 1:PRINT “Press F10 to QUIT”;:

’Set up the com port as COMl: and baud rate as 9600
PORTS$="coml:” : BAUDS$="9600"

1

LOCATE 1,10:PRINT “Module HEX Module”
LOCATE 2,10:PRINT “Number Address Reply”

7

"Open file #1 as the com port and set communication parameters
OPEN PORTS$+BAUDS+”,n,8,1,cs,rs,cd,ds” FOR RANDOM AS #1
FOR MODNUM=0 TO 19

'Convert the module address to a HEX value and assure the address

has 2. characters

MODNUMS$=HEX$ (MODNUM) : IF LEN (MODNUM$) <2 THEN MODNUMS$="0”+MODNUMS$

'Assemble a DATA command for the current module address

AnEanT&%Qm&ygﬁa$-Eﬁ%gPHQM%emmmn_.Guamnmed|@8&88SOURCE|wwwanEamgcom
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' Output the command to 6B via the com port as a string value



Sample Programs

Using a Modem The program in this section is written in Microsoft
QuickBASIC® version 4.5 and demonstrates the acquisition of
data from four 6B11 modules that accept input from ] type
thermocouples.

CLsS

DIM AS$ (4)

AS(0) = 7#017: AS(1l) = ~#027: AS(2) = ”"#03”: AS(3) = ~"#04~”

OPEN ”“COMl: 2400,n,8” FOR RANDOM AS #1

LOCATE 5, 35: COLOR 14: PRINT “DIALING”

PRINT #1, ”ATDTY9,123-4567” :REM USE APPROPRIATE TELEPHONE NUMBER
INPUT #1, B$: INPUT #1, BS

CLS : COLOR 15

LOCATE 10, 20

) PRINT BS$: COLOR 2 )
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G Source for Common
Parts and Accessories

This appendix provides information on where to find some of
the most common parts and accessory items associated with a
6B Series system. Table G-1 lists the parts and the manufac-
turers’ part numbers. Analog Devices, Inc. makes no claims
about the availability and quality of parts purchased through
the vendors listed below. This information is listed for your

convenience only.
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Common Parts and Accessories

Artisan Technology Gro

Table G-1. Common Parts and Accessories
for the 6B Series System (cont.)

Part Description Part Number Company
Jumper clips
Package of 10 jumper AC1344 Analog Devices Inc.
clips (0.1 inch) (800) 426-2564
Jumper clip (0.1 inch) 531-220-2 Amp Incorporated
(800) 522-6752)

Power Supplies
1 A power supply
5 A power supply
A

Model 955
Model PWR-01
Model 977

Analog Devices, Inc.
(800) 426-2564

CE W arSart




Common Parts and Accessories

Table G-1. Common Parts and Accessories
for the 6B Series System (cont.)

Part Description Part Number Company
Software packages LabVIEW National Instruments
LabWindows 6504 Bridge Point Parkway
LabWindows/CVI | Austin, TX78730-5039
BridgeVIEW (512) 794-0100

A I508) 543:86¢
Paragon TNT Intec Controls Corp.
55 West Street
Walpole, MA 02081
(508) 660-1221

Artisan Technology Group - Quality Instrumentation ... Gug '
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H Technical Diagrams

This appendix contains diagrams of the layouts and mechanical
dimensions of 6B Series modules, backplanes, boards, and
accessories. Note that the dimensions are given in inches first,
followed by millimeters in parentheses.

(@)
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Technical Diagrams
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Technical Diagrams
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Technical Diagrams
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Technical Diagrams
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Technical Diagrams
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Technical Diagrams
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I Channel Scanning Rates

The overall speed of communications between the host com-
puter and a 6B Series system, will depend upon three selectable
settings; (1) Baud Rate, (2) Checksum, (3) Output Data Format.
In general, the fastest communication — 179 channels per second
- will be achieved if checksum is disabled, baud rate is set at
19.2 K baud and twos complement format is selected. To deter-
mine the specific communication rate for other settings, refer to
Tables I-1 through I-4.
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Channel Scanning Rates

Time for One Command/Response (ms)

Baud Rate
Command ‘?::'f‘g: ool |- 300 600 | 1200 | 2400 | 4800 | 9600 | 19200
Data Eng. Units 13 372 | 188 | o4 | 48 247 N BRE 7
Data Twos Comp. 10 294 148 74 38 19 10 6
Data % of FS 13 374 | 188 To4 | 48 | 24 | 13 | 7
Configuration na 16 627 | 413 307 | o253 227, | 213 | .297'3;.:
Calibration n/a 9 440 | 320 | 260 230 | 215 | 208 | 204 :
Status n/a 15 a5 | 214 108 | 54 28 14 8: :
CJC Data Eng. Units 14 573 as7 | 293 | 247 | 223 212 | :206

Table 1-1. Time for One Command/Response, with Checksum Disabled.
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Channel Scanning Rates

Time for One Command/Response (ms)
Baud Rate
Command | Dutpn Chama < | 300 | 600 | 1200 | 2400 | 4800 | s600 | 19200
Data Eng. Units 17 481 241 121 61 31 16 9
Data Twos Comp. 14 ‘ 401 | 201 101 51 26 14 7
Data % of FS 17 481 241 | -121 | &1 31 16 9
Configuration na 20 733 | 467 | 333 267 | 283 | 217 208
Calibration wa 13 547 373 287 243 202 211 205
Status n/a 19 534 268 134 68 34.:{ 18 9
CJC Data Eng. Units 18 680 440 320 260 230 215 208

Table I-3. Time for One Command/Response, with Checksum Enabled.
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J RS-232/RS-485 Primer

RS-232-C RS-232-C is an EIA standard for low speed serial data commu

Interface nications. It is intended for relatively short distances (50 feet or
less) and relatively low speed (19,200 bits per second or less).
It is designed to interface a single communicating device to a
host computer, and does not support multi-party connections
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RS-232/RS-485 Primer

6B The RS-485 standard implemented with the 6B Series utilizes
Implementation two twisted pair: one for differential data and the other for
of RS-485 differential handshake (Request to Send).

Although the use of the RTS signal means that the R5-485 has
two wire pairs instead of one, it solves two problems. First, it
functions as a transceiver control line when connecting
multidropped RS-485 units to RS-232, a standard that does not
support multidrop operation. It also controls the direction of
bckplane repeaters which extend the signal distance beyond the
4000 ft. limit to another 4000 ft.; and allows more than 32 nodes
to be mulltidropped (which is an RS-485 limitation). The
alternative method of internal timing is dependent on baud
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K Using 6B Series Modules
to meet European Union
Requirements

The 6B Series Signal Conditioning Subsystem has been tested

EMC I and has passed the stringent “heavy industrial” requirements of
Compatibility the European Union’s electromagnetic compatibility (EMC)
directive.
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European Union Requirements

CE

SENSORS
Flexible/Rigid
Metal Conduit
POWER 6B
SUPPLY BACKPLANE

CONTROL = Metal Cabinet
SYSTEM

Figure K-1. General Wiring Configuration

The 6B Series modules have been tested and certified according
to the rigorous electromagnetic constraints of the EN50081-2
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European Union Requirements

matrix scanner and a precision digital voltmeter. By sub-
tracting the baseline reading taken with no RF field, the
change was obtained and then expressed and stored as a
percentage of span change. This test simulated the effect of
system operation in an environment that is exposed to
strong (heavy industrial) radiated electromagnetic waves.

2. Conducted RF Immunity The units were subject to con-
ducted EMI via a RF generated signal resistively injected
into the conductive layer of a standard flexible wire chase
housing the wires from the system backplane. The point of
contact was approximately 20 cm from the units. The field
was swept from a frequency of 150 KHz to 80 MHz, with a
1 KHz modulation. The frequency increment size was 1% of
the current f%fjluenc and the settling time at each fre-

Artisan Technology Grou uality Instrumentation .. Guarante 888 O isant
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European Union Requiréments

4. Pulsed RF Immunity The units were subjected to radiated
RF at 900 MHz, 10 V/m, 100% square wave modulated at
200 Hz inside the RF chamber using a log-periodic. About
180 readings were taken with a settling time of two seconds
for each reading. Both vertical and horizontal polarizations
were tested. Once again, the percentage of span change was
calculated and stored.

5. Magnetic Field Immunity The units were placed within
two coils carrying current to generate a magnetic field of 30
A/m @, 50 Hz. The field strength was measured using a
loop antenna and an oscilloscope. The units were placed in
three configurations, X, Y and Z. relative to the magnetic
field. The outputs of the units were scanned and the per-
centage of change calculated. This tested the units’ behavior

Artisan Technology Group - Quality Instrumentationd e strayerdagiterRsfieldeCE | www.artisantg.com



European Union Requirements

Artisan Technology

9. Emissions The units were tested for radiated and conduc-
ted emissions. The units were biased at maximum output
and readings of field strength from 30 MHz to 1000 MHz in
both vertical and horizontal polarization were taken. Read-
ings from the AC main of the DC power supply from

50 KHz to 30 MHz were also taken.

Table K-1. List of Tests

Basic
No. Test Test Specification Standard | Test Setup |Criteria
. 80-1000 MHz
1 Radlafgi RE 110V ms ENV 50140 | ENV 50140 | A
Group - Quality Instrun%ntat ModalatadeddIdgs 8% URCE | www.artigantg.com
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European Union Requirements

Table K-2. Summary of Tesis

No. Test Method Criteria Average Error*

1 Radiated RF Modulated, vertical A 0.006% of span
Immunity |Modulated, horizontal A 0.015% of span

o | Conducted RE A 0.002% of span
Immunity

3 Fast Transient B Less than published
Immunity specifications

4 Pulsed RF Horizontal A 0.002% of span
Immunity Vertical A 0.002% of span

5 |MagneticField | y v 47 direction | A 0.003% of span
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L Understanding Dynamic
Data Exchange

Dynamic Data Exchange is a feature of Windows that allows
two programs to share data commands with each other. DDE
can be thought of as a direct link between two application pro-
grams. In most cases, one application is providing some form of
data (either text or graphics) to another application. The appli-
cation that is the source of the data is called the “server” and the
application that is receiving the data is called the “client”.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Understanding Dynamic Data Exchange

KEPDDE Supports multiple device networks through a single interface
Features using installable device drivers.
Supports AdvancedDDE, FastDDE, XL_Table and CF_Text data
formats.
Supports NetDDE.

Supports concurrent serial port and PC card configurations.

Supports up to eight serial port connections simultaneously.

Dynamic client to device tag assignment capability.

Programmable scan times for each item.

Data transmission to client applications only if it has changed
since the last update.

Channel connections displayed graphically.

Real-time reporting of DDE conversation status.

Configuration wizards speed device and channel configuration.

Artisan Technology Group - Quality Instrun@ﬂﬁ&%@l‘@&ﬁﬁ@éﬁ@@dﬁ) 88-SOURCE | www.artisantg.com
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Understanding Dynamic Data Exchange

Driver Features The 6B Series driver works in conjunction with KEPware’s
(KEPDDE) to provide data exchange between DDE clients and
Analog Devices 6B Series modules.

Data update to the server only if it has changed since the
previous update.

Supports synchronous data acquisition.

Supports communications through eight serial ports
simultaneously.

Includes wizards for easy device and communications
configuration.

Includes online help.

Supported 6B11, 6B11HYV, 6B12, 6B12HYV, 6B13 and 6B13HV Analog Input
Artisan Tech%wp - Quality Instrunenétiefles Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Index

A

Accessories G-1to G-3
Accessory panels, digital I/O 1-4,2-32
to 2-43

Accuracy of analog input modules 1-2,

5-21 to 5-24
AC1380 2-8
AC1381 2-16

process current input signals 2-30
RTD signals 2-31

thermocouple signals 2-29
voltage signals 2-29

Backplanes 1-9
6BP04-1 1-11, H-8
6BP04-2 1-12, H-8
6BP01-1 1-9, H-6
6BP01-2 1-10, H-7
6BP16-1 1-13, H-9

Artisan Techn‘é1 é?o&?‘% ﬁgﬁr%e?‘ngt gr} tOG%gr%nteed | (888) 6BBUAIRCE | yvif-rtisantg.com
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Index

H M
‘Handshaking 2-24, 5-10 Maintenance configuration 2-16
Hardware requirements 2-2 Measuring current 3-15, 4-27 to 4-28
Hexadecimal data format 3-13 Mechanical dimensions H-1 to H-11
High-level digital I/O signals 2-36,2-38, Microcontroller (8052) 5-4, 5-7
2-39,2-42 Millivolt signals 1-3,2-28
Host computer 2-2 Modem 2-26 to 2-29
attaching to backplane /board 2-21 to cable connections 2-26
2-24 sample program F-3 switch settings 2-27
communicating with module or board Modules 1-1 to 1-2, 5-1 to 5-8, H-1, H-2
2-25 to 2-29 analog input 12, 5-3 to 5-7, see also

Analog input modules
configuring 2-4 to 2-7
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Index

limitations 2-12 R
multidrop configuration 2-15

Rack mounting: see Mounting a 6B Series

backplane or board
(o) Rail mounting: see Mounting a 6B Series
Offset Calibration.command 3-10, 4-38 to backplane or board
4-39 Read back commands: see Current Readback
Ohms data format 3-7 command, Last Value Readback command
Output range configuration 3-10 to 3-11 Reading data 3-9, 3-17, A-6, E-1 to F-2
Overrange capability 3-4, 3-6, 3-12, 3-13 Read Synchronized Data command

analog input modules 3-9, 4-40 to 4-42
6B50 digital I/O board 3-17, 4-43 to 4-45
Repeaters: see RS-485 repeaters
Artisan TectR)Iogy Group - Quality Instrumentation ... Guaranteed | (88Rep IR Ehpfuseads2fipecdn? 1
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Index

RS-232C-to-RS 485 converter 1-6, 1-10,
1-12, 1-14, 5-11 to 5-12
RTD signals 1-3, 2-30,5-5 to 5-7

S

Sample network configuration 2-12 to
2-13

Sample programs F-1 to F-3

Screw terminals for applications 1-5, 2-29
for power supply 1-8, 1-16, 2-19

Selecting a power supply 2-18 to 2-19

Shunt diode 1-8, 1-17

PRSRUE S

Span Calibration command 3-10, 4-48 to
4-49

Spare parts G-1 to G-3

Specifications 5-15 to 5-28

Start-up Output Current Configuration
command 3-10, 4-50 to 4-51

Start-up output value 1-4, A-7

Status commands: see CJC Status command,
Configuration Status command, Current
Readback command, Last Value Readback
command, Reset Status command

Status indicators: see LEDs

STB-50A Screw Termination Board 2-33 to
2-35

Artisan TectBinattereoussatiplingurseatSyjorchrénizeshteed | (888586rage/RE:E,|5¥@w artisantg.com
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Index

V

Voltage signals 1-3, 2-28

w

Wiring applications: seeApplication
wiring

between multiple backplanes and boards
2-17

W1 configuration jumper: see Jumper
(W1)

Writing data 3-14, 3-17, A-7 to A-8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



]

j

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE

Statement
of Warranty

Analog Devices warrants that the Products furnished
under this Agreement will be free from material defects
for a period of one year from the date of shipment. The
Customer shall provide notice to Analog Devices of
such defect within one week after the Customer’s
discovery of such defect. The sole obligation and
liability of Analog Devices under this warranty shall be
to repair or replace, at its option, without cost to the
Customer, the product or part which is so defective and
as to which such notice is given.

Upon request by Analog Devices, the product or part
claimed to be defective shall immediately be returned at
the Customer’s expense to Analog Devices. Replaced or
repaired products or parts will be shipped to the
Customer at the expense of Analog Devices.

3 'J_www.artisantg.com
There shall be no warrantv or liabilitv for anv products
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