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PSS 31S-3MATH
Mathematic (MATH) Block
REAL INPUTS (8)

MANUAL/AUTO

REAL OUTPUTS (4)

PROGRAM ERROR

STEP ERROR

MATH

INTEGRATED CONTROL

INTELLIGENT AUTOMATION
The MATH block is a multiple input, 20-step, floating point, programmable calculator. It provides real-time 
computational capability for the modeling of specialized algorithms, signal characterization, and alteration of 
control waveforms to augment the operation of standard blocks.

OVERVIEW

The MATH block provides arithmetic computational 
capability to implement specialized control functions 
that cannot be implemented with the standard 
control blocks in time-critical applications.

All input connections, constant data values, and 
programming steps are entered via the block 
configuration process.

Every program step contains an opcode, which 
identifies the operation to be performed, and up to 
two command line arguments. The command line 
arguments consist of the actual operands for the

 step, the location of the operands, a specification of 
details that further refine the opcode, or some 
combination of these factors.

STANDARD FEATURES

 8 real inputs and 4 real outputs

 Auto/Manual control of the real outputs, which 
can be initiated by a host process or another 
block

 5 floating point memory data storage registers 
that are preserved between execution cycles
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 Stack of 24 floating point values for storage of 
intermediate computational results – provides 
chaining ability for up to 24 calculations

 Up to 20 programming steps of up to 
16 characters each

 Initialization of all memory registers

 Dual operand capability for several mathematical 
instructions

 Conditional execution of mathematical 
calculations, depending on mathematical 
conditions detected under program control

 Algorithm ability to read the status bits (for 
example, Bad, Out-of-Service, Error) of 
input/output parameters and directly control the 
status bits of output parameters

 Forward branching of program control

 Propagation of the cascade acknowledgment 
from an upstream block to a downstream block

 Syntax check of all programming steps following 
block installation and reconfiguration

 Input and output parameter error detection and 
control

 Detection of program runtime errors

INSTRUCTIONS

Arithmetic

ABS Absolute value

ACOS Arc cosine

ADD Add

ALN Natural antilogarithm

ALOG Common antilogarithm

ASIN Arc sine

ATAN Arc tangent

AVE Average

CHS Change operand sign

COS Cosine

DEC Decrement operand

DIV Divide

EXP Exponent

INC Increment operand

LN Natural logarithm

LOG Common logarithm

MAX Select maximum

MIN Select minimum

MEDN Select median

MUL Multiply

SIN Sine

SQR Square

SQRT Square root

SUB Subtract

TAN Tangent



PSS 31S-3MATH
Page 3

   
Input/Output Reference

Cascade

Memory and Stack Reference

Program Control

Clear/Set

CBD Clear output bad status bit

IN Input value

INR Input indexed real input value

INS Input status

OUT Write accumulator value to output

RBD Read bad and out-of-service status bits

RCL Read and clear operand

REL Release output

RQE Read quality status and error bit

RQL Read quality status

SBD Set output bad status bit

SEC Secure output

PRO Propagate downstream

CLA Clear all memory registers

CLM Clear designated memory register

CST Clear stack

DUP Duplicate operands

LACI Load accumulator indirect

POP Pop the last value off the stack

STM Store accumulator value in memory register

STMI Store memory indirect

SWP Swap operands

BII Branch if block is initializing

BIN Branch if accumulator is negative

BIP Branch if accumulator is positive

BIZ Branch if accumulator is zero

END End of program

EXIT Terminate program execution

GTI Go to step number in accumulator or 
operand

GTO Go to step number in operand

NOP No operation; branch to next step

CLR Clear Boolean

SET Set Boolean

SSI Set Boolean and skip if block is initializing

SSN Set Boolean and skip if accumulator is 
negative

SSP Set Boolean and skip if accumulator is 
positive

SSZ Set Boolean and skip if accumulator is zero
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PROGRAM EXAMPLES

Figure 1 shows a program example that includes a 
typical instruction (ADD) which uses two inputs 
(dyadic). 

Figure 2 shows the stack operation for each program 
instruction in Figure 1.

Figure 3 shows a program example that includes a 
typical instruction (AVE) which uses more than two 
inputs (polyadic). 

Figure 4 shows the stack operation for each program 
instruction in Figure 3.

Figure 1. Program Example with Typical Dyadic Instructions

Figure 2. Examples of Stack Operation for Dyadic Instructions

STEP01 ADD RI01 RI02 Adds RI01 to RI02 and pushes the result (Sum1) onto stack
STEP02 ADD RI03 RI04 Adds RI03 to RI04 and pushes the result (Sum2) onto stack
STEP03 ADD Pops Sum2 and Sum1 from stack, performs addition, and 

pushes the result (Sum3) onto stack
STEP04 IN 4 Pushes constant “4” onto stack
STEP05 DIV Pops “4” and Sum3 from stack, divides them, and pushes 

Quotient onto stack

EXAMPLES OF STACK OPERATION FOR DYADIC INSTRUCTIONS TO SOLVE

RO01 = [(RI01 + RI02) + (RI03 + RI04)] / 4

ADD RI01 RI02 ADD RI03 RI04 ADD IN 4 DIV

S1 S1 S1 S1 S1

S2 S2

SUM1

SUM1

SUM1 SUM1 SUM1

4

QUOTIENT

STACK
REGISTERS
(UP TO 24)

LEGEND STACK
PUSH

STACK
POP
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Figure 3. Program Example with Typical Polyadic Instruction (AVE)

Figure 4. Examples of Stack Operation for Polyadic Instruction

STEP01 CST Clears stack 
STEP02 IN RI01 Pushes RI01 value onto stack
STEP03 IN RI02 Pushes RI02 value onto stack
STEP04 IN RI03 Pushes RI03 value onto stack
STEP05 IN RI04 Pushes RI04 value onto stack
STEP06 AVE Pops Value4 to Value1 from stack, averages them, and 

pushes Average onto stack

EXAMPLE OF STACK OPERATION FOR POLYADIC INSTRUCTION TO SOLVE

RO01 = (RI01 + RI02 + RI03 + RI04) / 4

IN RI01 IN RI02 IN RI03 IN RI04 AVE

STACK
REGISTERS
(UP TO 24)

VALUE4

VALUE3

VALUE2

VALUE1

VALUE3

VALUE2

VALUE1

VALUE2

VALUE1 AVERAGES1

S4

S3

S2

S1

S3

S2

S1

S2

S1VALUE1S1

LEGEND: STACK
Push

STACK
POP



PSS 31S-3MATH
Page 6

   



PSS 31S-3MATH
Page 7

   



PSS 31S-3MATH
Page 8

   

Invensys Systems, Inc
10900 Equity Drive
Houston, TX 77041
United States of America
http://www.invensys.com

Global Customer Support
Inside U.S.: 1-866-746-6477
Outside U.S.: 1-508-549-2424 
Website: https://support.ips.invensys.com

Copyright 2014 Invensys Systems, Inc. 
All rights reserved. 
Invensys is now part of Schneider Electric.

Invensys, Foxboro, Foxboro Evo, and Foxboro Evo logo  
are trademarks owned by Invensys Limited, its 
subsidiaries and affiliates.
All other trademarks are the property of their respective
owners.
 
MB 031                                                                0914


	Mathematic (MATH) Block
	OVERVIEW
	STANDARD FEATURES
	INSTRUCTIONS
	PROGRAM EXAMPLES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


