CONTROLLED ENVIRONMENTS

Critical Environments

TSI° Model 8630 PRESSURA™
Room Pressure Monitor

Modbus™ Communications
Application Note LC-106

Modbus™ communications are installed in all Model 8630 hospital room pressure controllers and
premium monitors. This document provides the technical information needed to communicate between
the host DDC system and Model 8630 units. This document assumes the programmer is familiar with
Modbus protocol. Further technical assistance is available from TSI if your question is related to TSI
interfacing to a DDC system. If you need further information regarding Modbus programming in general,
please contact:

Modicon Incorporated

One High Street

North Andover, MA 01845

Phone (508) 794-0800

The Modbus protocol utilizes the RTU format for data transfer and Error Checking. Check the Modicon
Modbus Protocol Reference Guide (PI-Mbus-300) for more information on CRC generation and message
structures.

The messages are sent at 9600 baud with 1 start bit, 8 data bits, and 2 stop bits. Do not use the parity bit.
The system is set up as a master slave network. The TSI units act as slaves and respond to messages when
there correct address is polled.

Blocks of data can be written or read from each device. Using a block format will speed up the access
time for each device. The size of the blocks is limited to 20 bytes. This means the maximum message
length that can be transferred is 20 bytes. The typical response time of the device is around 0.05 seconds
with a maximum of 0.1 seconds.

Unique to TSI

The list of variable addresses shown below skips some numbers in the sequence due to internal Model
8630 functions. This information is not useful to the DDC system and is therefore deleted. Skipping
numbers in the sequence will not cause any communication problems.

Occasionally an asterisk (*) will accompany a flow variable name. This designates that the flow station
could be mounted in either supply or exhaust duct, but the variable name states it is the supply flow. If the
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flow station is located in the exhaust, the DDC system will need a name change to properly display on the
DDC screen.

All variables are outputted in English units: feet per minute, CFM, or inches H,O. If the DDC system is
to display different units, the DDC system needs to make the conversion.

RAM Variables

RAM variables use the Modbus command 04 Read Input Registers. RAM variables are read only
variables, that correspond to what is shown on Digital Interface Module (DIM) display. TSI offers a
number of different models, so if a feature is not available on a unit, the variable is set to 0.

Variable Information Provided to Master

Variable Name Address System Integer DDC system receives

Velocity 0 Velocity of room pressure Displayed in feet per minute.

Pressure 1 Room pressure Displayed in inches H,0.
Host DDC system must
divide value by 100,000 to
report pressure correctly.

Flow Rate 2 Flow (CFM) measured by the Displayed in CFM.

exhaust duct flow station
ACPH 3 Calculated room air changes Displayed in number per hour.

Host DDC system must divide
value by 10 to report ACPH
correctly.

Displayed in CFM.

Supply Flow Rate* | 4 Flow (CFM) measured by the
supply duct flow station
Second sensor velocity of room
pressure

Second sensor room pressure

Second Velocity 5 Displayed in feet per minute.

Second Pressure 6 Displayed in inches H,0.
Host DDC system must
divide value by 100,000 to

report pressure correctly.

Setpoint 7 Active control setpoint Displayed in feet per minute.
Status Index 8 Status of PRESSURA™ device 0 Normal 1 Low Alarm
2 High Alarm 3 Min Exh Alm
4 Min Sup AlIm 5 Sec Low ALM
6 Sec High ALM 7 Data Error
8 Emergency
Control Mode 9 Control mode device is in 0 Negative
1 Positive
2 No Isolation
Control Output 13 Control output value 0 to 255 will be displayed.

EXAMPLE of 04 Read Input Registers function format
This example reads variable addresses 0 and 1 (Velocity and Pressure).

QUERY RESPONSE

Field Name Example # 2 Field Name Example # 1
(Hex) (Hex)

Slave Address 01 Slave Address 01

Function 04 Function 04

Starting Address Hi 00 Byte Count 04

Starting Address Lo 00 Data Hi AddrO 00

No. of Points Hi 00 Data Lo Addr0 64 (100 ft/min)

No. of Points Lo 02 Data Hi Addr1 00

Error Check (CRC) -- Data Lo Addr1 64 (0.00100 “H,0)



XRAM Variables

These variables can be read using Modbus command 03 Read Holding Registers. They can be written to
using Modbus command 16 Preset Multiple Regs. These variables are the same “menu items” that are
configured from the PRESSURA™ keypad. The calibration and control items are not accessible from the
DDC system. This is for safety reasons, since each room is individually setup for maximum performance.
TSI offers a number of different models, so if a feature is not available on a unit, the variable is set to 0.

Variable
Variable Name Address Input Provided to Master System Integer DDC system receives
Software Version 0 Current software version 1.00 =100
(read only)
Hospital Device 1 PRESSURA™ Model 1 8630-SM 3 8630-SC
(read only) 2 8630-PM 4 8630-PC
Emergency Mode 2 Emergency Mode Control 0 Leave emergency mode
1 Enter emergency mode
Value will return a 2 when read
Negative Setpoint 3 Negative pressure control setpoint Displayed in feet per minute.
Positive Setpoint 4 Positive pressure control setpoint Displayed in feet per minute.
Min Flow Setpoint 5 Minimum flow exhaust control setpoint Displayed in CFM.
Damper Position 6 Damper position when DIM is in no 0 to 255 will be displayed. 150 is
isolation mode approximately 1/2 open.
Negative Low Alarm 7 Negative low pressure alarm setpoint Displayed in feet per minute.
Negative High Alarm 8 Negative high pressure alarm setpoint Displayed in feet per minute.
Positive Low Alarm 9 Positive low pressure alarm setpoint Displayed in feet per minute.
Positive High Alarm 10 Positive high pressure alarm setpoint Displayed in feet per minute.
Min Flow Alarm 11 Minimum exhaust flow alarm Displayed in CFM.
Min Supply Alarm 12 Minimum supply flow alarm Displayed in CFM.
Sec Low Alarm 13 Second sensor low alarm Displayed in feet per minute.
Sec High Alarm 14 Second sensor high alarm Displayed in feet per minute.
Averaging Index 15 Display averaging period 0 .75 sec. 4 5 Sec.
1 1 Sec. 5 10 Sec.
2 2 Sec. 6 20 Sec.
3 3 Sec. 7 40 Sec.
Units Value 16 Current pressure units displayed 0 Feet per minute
1 meters per second
2 inches of H,O
3 Pascal
4  millimeters H,O
Alarm Mode 17 Latched or unlatched alarms 0 Unlatched
1 Latched
Audible Alarm 18 Audible alarm indication 0 OFF
1 On
Alarm Delay 19 Time delay before audible alarm sounds | Host DDC system must divide
value by 10 to report alarm delay
correctly.
Mute Delay 20 Length of time alarm is muted when Host DDC system must divide
mute key is pressed value by 600 to report alarm delay
correctly.




XRAM Variables (cont.)

Variable

Variable Name Address Input Provided to Master System Integer DDC system receives

Output Range 21 Room pressure analog output range 0 Low
1 High

Output Mode 22 Analog output signal 0 4t0o20mA
1 0to 10 Volt

Elevation 23 Elevation above sea level 0 to 10,000 feet. Displayed in
1,000 feet increments.

Duct Area 24 Duct area in square feet Host DDC system must divide
value by 1,000 to report duct area
correctly.

Room Volume 25 Room volume in cubic feet (needed for 0 to 20,000 cubic feet. Displayed

ACPH calculation) in 10 cubic foot increments.

Supply Duct Area* 26 Supply duct area in square feet Host DDC system must divide
value by 1,000 to report supply
duct area correctly.

Second Sensor 27 Enables second room pressure sensor 0 Off

Enable 1 On

ACPH Flow Channel 28 Set ACPH flow calculation 0 Exhaust
1  Supply

Program Control 29 Changes room pressure control mode 0 Negative 2 No Isolation

Mode 1 Positive 3  Key switch

Control Action 32 Control output signal direction 0 Reverse
1 Direct

Network Protocol 36 Network Protocol for RS-485 0 Modbus

Communications 1 Cimetrics

Network Address 37 Communication address of device Range is 1 to 247

Set Code Enable 48 Setpoint menu access code enable 0 Off
1 On

Alarm Code Enable 49 Alarm menu access code enable 0 Off
1 On

Conf Code Enable 50 Configure menu access code enable 0 Off
1 On

Cal Code Enable 51 Calibration menu access code enable 0 Off
1 On

Control Code Enable 52 Control menu access code enable 1 On
0 Off

Interface Code 53 Interface menu access code enable 0 Off

Enable 1 On

Diagnostic Code 54 Diagnostic menu access code enable 0 Off

Enable 1 On




EXAMPLE of 16 (10 Hex) Preset Multiple Regs function Format
This example changes the positive set point to 100 ft/min.

QUERY
Field Name

Slave Address
Function

Starting Address Hi
Starting Address Lo
No. of Registers Hi
No. of Registers Lo
Data Hi

Data Lo

Error Check (CRC)

RESPONSE
Example # 2 Field Name
(Hex)
01 Slave Address
10 Function
00 Starting Address Hi
04 Starting Address Lo
00 No of Registers Hi
01 No of Registers Lo
00 Error Check (CRC)
64

Example # 2
(Hex)

01

10

00

04

00

01

TSI Incorporated - 500 Cardigan Road, Shoreview, MN 55126 U.S.A

USA Tel: +1 800 874 2811
UK Tel: +44 149 4 459200
France Tel: +33 491 11 87 64
Germany  Tel: +49 241 523030
India Tel: +91 80 41132470
China Tel: +86 10 8260 1595
Singapore  Tel: +65 6595 6388

Contact your local TSI Distributor or visit our website www.tsi.com for more detailed specifications.

11/13/2009 LC-106 Rev A.

E-mail:
E-mail:
E-mail:
E-mail:
E-mail:
E-mail:
E-mail:

Copyright © 2009 by TSI Incorporated

answers@tsi.com
tsifrance@tsi.com
tsigmbh@tsi.com
tsi-india@tsi.com
tsi-singapore@tsi.com

Website: www.tsi.com
Website: www.tsiinc.co.uk
Website: www.tsiinc.fr
Website: www.tsiinc.de

Printed in U.S.A

soo1:z000




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


