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(Catalog Number 1771-CFM)

Use this document as a guide when installing a Configurable
Flowmeter module.
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Because of the variety of uses for the products described in this
publication, those responsible for the application and use of these
products must satisfy themselves that all necessary steps have been
taken to assure that each application and use meets all performance
and safety requirements, including any applicable laws, regulations,
codes and standards. In no event will Rockwell Automation be
responsible or liable for indirect or consequential damage resulting
from the use or application of these products.

Any illustrations, charts, sample programs, and layout examples
shown in this publication are intended solely for purposes of
example. Since there are many variables and requirements associated
with any particular installation, Rockwell Automation does not
assume responsibility or liability (to include intellectual property
liability) for actual use based upon the examples shown in this
publication.
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Allen–Bradley publication SGI–1.1, Safety Guidelines for
Application, Installation, and Maintenance of Solid–State Control
(available from your local Rockwell Automation office), describes
some important differences between solid–state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in
whole or part, without written permission of Rockwell Automation,
is prohibited.

Throughout this publication, notes may be used to make you aware
of safety considerations. The following annotations and their
accompanying statements help you to identify a potential hazard,
avoid a potential hazard, and recognize the consequences of a
potential hazard.

�������

!
Identifies information about practices or
circumstances that can cause an explosion in a
hazardous environment, which may lead to
personal injury or death, property damage, or
economic loss.

���������

!
Identifies information about practices or
circumstances that may lead to personal injury or
death, property damage, or economic loss.

���������

Identifies information that is critical for
successful application and understanding of the
product.
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This equipment is intended for use in a Pollution
Degree 2 industrial environment, in overvoltage
Category II applications (as defined in IEC
publication 60664–1), at altitudes up to 2000
meters without derating.

This equipment is considered Group 1, Class A
industrial equipment according to IEC/CISPR
Publication 11. Without appropriate precautions,
there may be potential difficulties ensuring
electromagnetic compatibility in other
environments due to conducted as well as radiated
disturbance.

This equipment is supplied as “open type”
equipment. It must be mounted within an
enclosure that is suitably designed for those
specific environmental conditions that will be
present, and appropriately designed to prevent
personal injury resulting from accessibility to live
parts. The interior of the enclosure must be
accessible only by the use of a tool. Subsequent
sections of this publication may contain additional
information regarding specific enclosure type
ratings that are required to comply with certain
product safety certifications.

See NEMA Standards publication 250 and IEC
publication 60529, as applicable, for explanations
of the degrees of protection provided by different
types of enclosures. Also, see the appropriate
sections in this publication, as well as the
Allen–Bradley publication 1770–4.1, (“Industrial
Automation Wiring and Grounding Guidelines”),
for additional installation requirements pertaining
to this equipment.
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This equipment is sensitive to electrostatic
discharge, which can cause internal damage and
affect normal operation. Follow these guidelines
when you handle this equipment:
• Touch a grounded object to discharge potential

static.
• Wear an approved grounding wriststrap.
• Do not touch connectors or pins on component

boards.
• Do not touch circuit components inside the

equipment.
• If available, use a static–safe workstation.
• When not in use, keep modules in appropriate

static–safe packaging.

Your CFM module receives its power through the 1771 I/O chassis
backplane from the chassis power supply.  The maximum current
drawn by the CFM module is 0.8A.  Add this value to the
requirements of all other modules in the I/O chassis to prevent
overloading the chassis backplane and/or backplane power supply.

���������

!
When using a 1771-P7 or 1771-PS7 power supply
to power an I/O chassis, you cannot place more
than four CFM modules in this chassis.  The
interaction between the four CFM modules and
the 1771-P7 or 1771-PS7 power supply (not 16A
limit) prevents the power supply from powering
up.
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The CFM module is configured for
high-speed operation.  If any input channel
will be accepting input from a mechanical
switch, you need to set the flowmeter jumper
for that input channel to filter operation.
The filter provides debouncing for the
mechanical switch.

The frequency of counting must
be less than 70Hz when the
filter mode is selected.  If the
frequency exceeds 70Hz, the
CFM module will not read the
incoming pulse.
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Place your module in any slot of the I/O chassis except for the
extreme left slot.  This slot is reserved for processors or adapter
modules.
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Observe the following
precautions when inserting or
removing keys:

• insert or remove keys with 
your fingers

• make sure that key placement 
is correct

Incorrect keying or the use of a
tool can result in damage to the
backplane connector and possible
system faults.
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When you insert or remove the
module while backplane power is
on, or you connect or disconnect
the wiring arm with field power
applied, an electrical arc can
occur. This could cause an
explosion in hazardous location
installations. Be sure power is
removed or the area is
nonhazardous before proceeding.

Remove power from the 1771 I/O
chassis backplane before you
install the CFM module.  Failure
to remove power from the
backplane could cause:

• injury
• equipment damage due to

unexpected operation
• degradation of performance

At power-up, the active and fault indicators
are on.  An initial module self-check occurs.
If there is no fault, the fault indicator 
turns off.  See page 16 for information on
interpreting the status indicators.

The 1771–CFM module is a modular
component of the 1771 I/O system requiring a
properly installed system chassis. Refer to
publication 1771–IN075 for detailed
information on acceptable chassis, proper
installation and grounding requirements. Limit
the maximum adjacent slot power dissipation
to 11W maximum.
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The following tables and wiring diagrams
represent wiring for a flowmeter input (F0), 
a gate input (G0), and an output (O0).
See the wiring-arm diagram for the terminals
used in wiring F1-F3, G1-G3, and O1-O3.
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Connect your I/O devices to the 40-terminal
field wiring arm (cat. no. 1771-WN) shipped
with the CFM module.

Remove power 
to all I/O devices before you
connect them to the wiring arm.
Failure to remove power from
your I/O devices could cause:

• injury
• damage to module circuitry
• equipment damage due to

unexpected operation
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For additional grounding information, 
see the Industrial Automation Wiring and
Grounding Guidelines,
publication 1770-4.1.
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Use the following diagrams to ground your
I/O chassis and CFM module.
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To configure the CFM module, you enter
BTW and BTR instructions into your ladder
logic, then you enter data into the BTW
instruction.  This data should conform to the
input device and specific application that you
have chosen.

You can configure the module using I/O
configuration software or by editing bits in
the BTW instruction.

During normal operation, the processor
transfers 1 to 60 words to the CFM module
when you program a BTW instruction to the 
CFM module’s address.

��������� You must program at least one
BTW, with a word length of 4,
to get useful data back from the
CFM module.

Your PLC processor gets data from the 
CFM module using BTR instructions in your
ladder logic program.  The CFM module
transfers up to 41 words to the PLC
processor’s data table file. The words 
contain module status and input data from
each channel.

You should program a block transfer read
length of zero (0). When a BTR of 0 is
programmed, the CFM module will
determine the correct number of words (41)
to return.

���"� ����.
!
�
��

The CFM module accepts input for up to four channels
(mode dependent).  Each of the four input channels may
accept these input signals:
• magnetic pickup — 50mV to 30V ac
• 3-30V dc pulses with open collector (TTL compatible) 
• proximity probe inputs

– compatible with Bently Nevada 3300 
(5mm and 8mm) proximity transducer systems

– provides two isolated 24V dc power supplies 
(rated at 12mA) to power external devices

�"��"� ����.
!
�
��

The CFM module has four assignable outputs.  These
outputs are designed for applications that require fast
response.  The outputs:

• are electronically current limited to 2A
• can be assigned to any input channel with user-selectable

turn-on and turn-off values
• are current sourcing at 5-30V dc (1A maximum per

output)
• must be connected to an external power supply
• are in groups of two — this lets you use two separate ex-

ternal power supplies if desired (one for outputs 0&1 and
one for outputs 2&3)

Outputs may be forced on or off independent of count or 
frequency value. They may be forced on and off by setting
bits in the BTW configuration block.

��������� You can assign as many as four outputs to a
given channel; however, you can not use the
same output with two different channels.
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You configure the CFM module for these modes of operation:
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Your PLC processor gets data from the CFM module using BTR
instructions in your ladder logic program.  The CFM module
transfers up to 41 words to the PLC processor’s data table file. 
The words contain module status and input data from each channel.

You should program a block transfer read length of zero (0). When a
BTR of 0 is programmed, the CFM module will determine the
correct number of words (41) to return.
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The CFM module returns diagnostics to the PLC processor in words
one and two of the BTR file.  These diagnostics give you the word in
the BTW configuration block that has caused an error to occur.

���������

In the event that there are multiple incorrect 
BTW words, the CFM module only returns the
first incorrect word.
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The CFM module provides these status indicators:
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Introduction_Catagory Types

		This tab summarizes Rockwell Automation Global Sales and Marketing preferred printing standards. It also provides guidance on whether a publication should be released as JIT (print on demand) or if it requires an RFQ for offset printing.
Find your publication type in the first section below. Use the assigned Printing Category information to determine the standard print specifications for that document type. The Printing Categories are defined below the Publication Type section. Note there may be slightly different print specifications for the categories, depending on the region (EMEA or Americas).
For more information on Global Sales and Marketing Printing Standards, see publication RA-CO004 in DocMan.

		Publication Type and Print Category

		Publication Type		Off Set Print Category Spec. (See table below)		JIT Spec. (See table below)		Description		Order Min		Order Max		Life Cycle Usage / Release Option

		AD		NA - Puttman		NA		Advertisement Reprint Colour		NA		NA		Presale / Internal

		AP		A3		D2		Application Solution or Customer Success Story		5		100		Presale / External

		AR		NA		NA		Article/Editorial/Byline		NA		NA		Presale / Internal

								/News Release (press releases should not be checked into DocMan or printed)

		AT		B3, B4		D5		Application Techniques		5		100		Presale / External

		BR		A2 Primary, A1		NA		Brochures		5		100		Presale / External

		CA		C2 Primary, C1		NA		Catalogue		1		50		Presale / External

		CG		NA		NA		Catalogue Guide		1		50		Presale / External

		CL		NA		NA		Collection		5		50		Presale / External

		CO		A5, A6, A9		D5		Company Confidential Information		NA		NA		NA / Confidential

		CP		E-only		E-only, D5		Competitive Information		5		50		NA / Confidential

		DC		E-only		E-only		Discount Schedules		NA		NA		Presale / Internal

		DI		A1, A3		NA		Direct Mail		5		100		Presale / Internal

		DM		NA		NA		Product Demo		5		50		Presale / Internal

		DS		B3		D5		Dimensions Sheet		1		5		Post / External

		DU		B3		D5		Document Update		1		5		Post / External

		GR		B2		D6		Getting Results		1		5		Post / External

		IN		B3		D5		Installation instructions		1		5		Post / External

		LM		NA		NA		Launch KitMaterials		5		50		Presale / Internal

		PC		B3		D5		Packaging Contents

		PL		E-only Primary, B3		E-only		Price List		5		50		Presale / Internal

		PM		B2		D6		Programming Manual		1		5		Post / External

		PP		A3		D1		Product Profile  NOTE: Application Solutions are to be assigned the AP pub type.		5		100		Presale / External

		QR		B2 Primary, B3, B5		D5, D6		Quick Reference		1		5		Post / External

		QS		B2 Primary, B3, B5		D5, D6		Quick Start		1		5		Post / External

		RM		B2		D5, D6		Reference Manual		1		5		Post / External

		RN		B3		D5		Release Notes		1		5		Post / External

		SG		B1 Primary, B4		D5, D6		Selection Guide Colour		5		100		Presale / External

		SG		B2		D5, D6		Selection Guide B/W		5		100		Presale / External

		SP		A1, A2, A3, A4		NA		Service ProfileSales Promotion NOTE: Service profiles are to be assigned the PP pub type.		5		100		Presale / Internal

		SR		B2, B3		D5, D6		Specification Rating Sheet		5		100		Presale / External

		TD		B2 Primary B3, B4, B5		D5, D6		Technical Data		5		100		Presale / External

		TG		B2, B3		D6		Troubleshooting Guide		1		5		Post / External

		UM		B2 Primary, B4		D6		User Manual B/W		1		5		Post / External

		WD		B3		D5		Wiring Diagrams / Dwgs		1		5		Post / Internal

		WP		B3 Primary, B5		D5		White Paper		5		100		Presale / External

		Pre-sale / Marketing		All paper in this category is White Brightness, 85% or better.  Opacity 87% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		A1		4 color		170gsm  2pp		100# gloss cover, 100# gloss text

		A2		4 color		170gsm, folded, 4pp		100# gloss cover, 80# gloss text

		A3		4 color		Cover 170gsm with           Body 120gsm, > 4pp		80# gloss cover, 80# gloss text

		A4		2 color				80# gloss cover, 80# gloss text

						170gsm Silk – 120gsm Silk

		A5		2 color				80# gloss cover, 80# matt sheet text

						170gsm Silk – 120gsm Silk

		A6		1 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A7		4 color cover				10 Point Cover C2S

				2 color text		Category being deleted		50# matte sheet text

				Selection Guide

		A8		4 color cover		Category being deleted		50# matte sheet text, self cover

				2 color text

				Selection Guide

		A9		2 color		100gsm bond		50# matte sheet text, self cover

				Selection Guide

		Post Sale / Technical Communication

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		B1		4 color cover		270gsm Gloss 100gsm bond		10 Point Cover C2S

				2 color text				50# matte sheet text

		B2		1 color				60# Cover

						160gsm Colortech & 100gsm Bond		50# matte sheet text

		B3		1 color				50# matte sheet text, self cover

						100gsm bond

		B4		2 color				60# Cover

						160gsm Colortech & 100gsm Bond		50# matte sheet text

		B5		2 color				50# matte sheet text, self cover

						100gsm bond

		Catalogs

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		C1		4 color cover		270gsm Gloss 90gsm silk		10 Point Cover C2S

				4 color text				45# Coated Sheet

		C2		4 color cover		270gsm Gloss 80gsm silk		10 Point Cover C2S

				2 color text				32#-33# Coated Sheet

		JIT / POD

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		D1		4 color		170gsm white silk		80# gloss cover, coated 2 sides

		D2		4 color		120gsm white silk		80# gloss text, coated 2 sides, self cover

		D3		4 color		Cover 170gsm  with           Body 120gsm		80# gloss cover, 80# gloss text coated 2 sides

		D4		1 color		160gsm tab		90# index

		D5		1 color		80gsm bond		20# bond, self cover

		D6		1 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D7		2 color		160gsm tab		90# index

		D8		2 color		80gsm bond		20# bond, self cover

		D9		2 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D10		Combination: 4 color cover, with 2 color body		Cover 160gsm with           Body 80gsm		90# index, 20# bond





Print Spec Sheet

		JIT Printing Specifications				RA-QR005D-EN-P  -  4/03/2009

		Printing Specification		YOUR DATA HERE		Instructions																																				NO

		(required) Category:		D5		Select Print Category A,B,C or D from category list, on "Introduction_Catagory Types" tab																														11” x 17”				LOOSE -Loose Leaf		YES		Pre-sale / Marketing				TOP

		(required) Finished Trim Size Width:		8.5” x 11”																																8.5” x 11”				PERFECT - Perfect Bound				A1				LEFT

		(required) Publication Number :		1771-IN043B-EN-P		Sample: 2030-SP001B-EN-P																														3” x 5”				SADDLE - Saddle Stitch				A2				RIGHT				CORNER

		Use Legacy Number		NO		YES or NO																														18” x 24” Poster				PLASTCOIL - Plastic Coil (Coil Bound)				A4				BOTTOM				SIDE

		Legacy Number if applicable:				Sample Legacy Number: 0160-5.33																														24” x 36” Poster				STAPLED1 -1 position				A3

		Publication Title:		Configurable Flowmeter Module		Sample: ElectroGuard Selling Brief																														36” x 24” Poster				STAPLED1B - bottom 1 position				A5

		(required) Business Group:		Marketing Commercial		As entered in DocMan																														4” x 6”				STAPLED2 - 2 positions				A6

		(required) Cost Center:		19021		As entered in DocMan - enter number only, no description. Example - 19021		CMKMKE CM Integrated Arch - 19021
CMKMKE Market Access Program - 19105																												4.75” x 7” (slightly smaller half-size)				THERMAL - Thermal bound (Tape bound)				A7

		Binding/Stitching:		SADDLE - Saddle Stitch		Review key on right...		Saddle-Stitch Items 
All page quantities must be divisible by 4.
20 sheets max. on 20# (text and cover); 20 sheets = 80-page pub
16 sheets max. on 20# (text) and 90# (cover); 16 sheets = 64-page pub

Perfect Bound Items
475 sheets max. on 20# no cover; 475 sheets = 950-page pub
470 sheets max. w/cover / 90# index unless indicated otherwise); 470 sheets = 940-page pub

Coil Bound Items
400 sheets max. of 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise); 400 sheets = 800-page pub

Tape Bound Items
125 sheets max. on 20# no cover; 125 sheets = 250-page pub
120 sheets max. w/cover (90# index unless indicated otherwise); 120 sheets = 240-page pub

Double Wire Bound Items
250 sheets max. on 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise); 250 sheets = 500-page pub																												4.75” x 7.75”				THERMALO - Thermal Bound (Tape bound - offline)				A8

		(required) Page Count of Publication:		20		Total page count including cover																														5.5” x 8.5” (half-size)				Wire O - Double Wire Bound (offline)				A9

		Paper Stock Color:		White		White is assumed.  For color options contact your vendor.																														6” x 4”								Post Sale / Technical Communication

		Number of Tabs Needed:				5 tab in stock at RR Donnelley																														7.385” x 9” (RSI Std)								B1

		Stitching Location:				Blank, Corner or Side																														8.25” x 10.875”								B2

		Drill Hole YES/NO		NO		All drilled publications use the 5-hole standard, 5/16 inch-size hole and a minimum of ¼ inch from the inner page border.																														8.25” x 11” (RA product profile std)								B3

		Glue Location on Pad:				Glue location on pads																														8.375” x 10.875								B4

		Number of Pages per Pad:				Average sheets of paper.. 25, 50 75,100 Max																														9” x 12” (Folder)								B5

		Ink Color				One color assumes BLACK / 4 color assume CMYK / Indicate PMS number here…																														A4 (8 ¼” x 11 ¾”) (210 x 297 mm)								Catalogs

		Used in Manufacturing:		YES																																A5 (5.83” x 8.26”) (148 x 210 mm)								C1

		Comments:																																										C2

		Part Number:		957689-89																																								JIT / POD

																																												D1

																																												D2

																																												D3

																																												D4

																																												D5

																																												D6

																																												D7

																																												D8

																																												D9





