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Chapter 3
Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ

Using Compare Instructions 7KH�FRPSDULVRQ�LQVWUXFWLRQV�OHW�\RX�FRPSDUH�YDOXHV�XVLQJ�DQ�
H[SUHVVLRQ�RU�D�VSHFLILF�FRPSDULVRQ�LQVWUXFWLRQ��7DEOH���$�OLVWV�WKH�
DYDLODEOH�FRPSDUH�LQVWUXFWLRQV�
Table 3.A Available Compare Instructions

,PSRUWDQW���<RX�FDQ�FRPSDUH�YDOXHV�RI�GLIIHUHQW�GDWD�W\SHV��VXFK�DV�
IORDWLQJ�SRLQW�DQG�LQWHJHU��<RX�VKRXOG�XVH�%&'�DQG�
$6&,,�YDOXHV�IRU�GLVSOD\�SXUSRVHV��,I�\RX�HQWHU�%&'�RU�
$6&,,�YDOXHV��WKH�SURFHVVRU�WUHDWV�WKRVH�YDOXHV�DV�
LQWHJHUV��)RU�H[DPSOH��LI�WKH�YDOXH�DW�1����LV����
�GHFLPDO��DQG�WKH�YDOXH�DW�'����LV�����%&'���WKH�
FRPSDULVRQ�RI�1���� �'����HYDOXDWHV�DV�IDOVH��7KH����LQ�
%&'�WUDQVODWHV�WR����������������������WKH����LQ�
GHFLPDO�WUDQVODWHV�WR���������������������

7KH�SDUDPHWHUV�\RX�HQWHU�DUH�SURJUDP�FRQVWDQWV�RU�ORJLFDO�DGGUHVVHV�
RI�WKH�YDOXHV�\RX�ZDQW�WR�FRPSDUH�
)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�RSHUDQGV��DQG�YDOLG�GDWD�W\SHV�YDOXHV�RI�
HDFK�RSHUDQG��XVHG�E\�WKH�LQVWUXFWLRQV�GLVFXVVHG�LQ�WKLV�FKDSWHU��VHH�
$SSHQGL[�&�

If You Want to: Use the Instruction: On Page:
Compare values based on an expression CMP 3-2
Test whether two values are equal EQU 3-5
Test whether one value is greater than or equal to a second value GEQ 3-5
Test whether one value is greater than a second value GRT 3-6
Test whether one value is less than or equal to a second value LEQ 3-6
Test whether one value is less than a second value LES 3-7
Test whether one value is between two other values LIM 3-7
Pass two values through a mask and test whether they are equal MEQ 3-9
Test whether one value is not equal to a second value NEQ 3-10
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3-2 Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ
Using Arithmetic Status Flags 7KH�DULWKPHWLF�VWDWXV�IODJV�DUH�LQ�ZRUG���ELWV�����LQ�WKH�SURFHVVRU�

VWDWXV�ILOH��6���0RQLWRU�WKHVH�ELWV�LI�\RX�SHUIRUP�DQ�DULWKPHWLF�
IXQFWLRQ�ZLWKLQ�WKH�&03�LQVWUXFWLRQ��7DEOH���%�OLVWV�WKH�VWDWXV�ELWV�
Table 3.B Arithmetic Status Bits

Compare (CMP) 7KH�&03�LQVWUXFWLRQ�FRPSDUHV�YDOXHV�DQG�SHUIRUPV�ORJLFDO�
FRPSDULVRQV�

Description: 7KH�&03�LQVWUXFWLRQ�LV�DQ�LQSXW�LQVWUXFWLRQ�WKDW�SHUIRUPV�D�
FRPSDULVRQ�RQ�DULWKPHWLF�RSHUDWLRQV�\RX�VSHFLI\�LQ�WKH�H[SUHVVLRQ��
:KHQ�WKH�SURFHVVRU�ILQGV�WKH�H[SUHVVLRQ�LV�WUXH��WKH�UXQJ�JRHV�WUXH��
2WKHUZLVH��WKH�UXQJ�LV�IDOVH��:LWK�(QKDQFHG�3/&���SURFHVVRUV��\RX�
FDQ�HQWHU�PXOWLSOH�RSHUDQGV��FRPSOH[�H[SUHVVLRQ��
7KH�H[HFXWLRQ�WLPH�RI�D�&03�LQVWUXFWLRQ�LV�ORQJHU�WKDQ�WKH�H[HFXWLRQ�
WLPH�RI�RQH�RI�WKH�RWKHU�FRPSDULVRQ�LQVWUXFWLRQV��H�J���*57��/(4��
HWF����$�&03�LQVWUXFWLRQ�DOVR�XVHV�PRUH�ZRUGV�LQ�\RXU�SURJUDP�ILOH�
WKDQ�WKH�FRUUHVSRQGLQJ�FRPSDULVRQ�LQVWUXFWLRQ�

Entering the CMP Expression
7KH�H[SUHVVLRQ�GHILQHV�WKH�RSHUDWLRQV�\RX�ZDQW�WR�SHUIRUP��'HILQH�
WKH�H[SUHVVLRQ�ZLWK�RSHUDWRUV�DQG�DGGUHVVHV�RU�SURJUDP�FRQVWDQWV��
:LWK�(QKDQFHG�3/&���SURFHVVRUV��\RX�FDQ�HQWHU�FRPSOH[�
H[SUHVVLRQV��7DEOH���&�OLVWV�YDOLG�RSHUDWLRQV�IRU�DQ�H[SUHVVLRQ��WKH�
IROORZLQJ�OLVW�SURYLGHV�JXLGHOLQHV�IRU�ZULWLQJ�H[SUHVVLRQV�
� 2SHUDWRUV��V\PEROV��GHILQH�WKH�RSHUDWLRQV�
� $GGUHVVHV�FDQ�EH�GLUHFW��LQGLUHFW��RU�LQGH[HG�DGGUHVV�HV���PXVW�EH�

ZRUG�OHYHO�
� :LWK�(QKDQFHG�3/&���SURFHVVRUV��SURJUDP�FRQVWDQWV�FDQ�EH�

LQWHJHU�RU�IORDWLQJ�SRLQW�QXPEHUV��LI�\RX�HQWHU�RFWDO�YDOXHV��XVH�D�
OHDGLQJ�	2��LI�\RX�HQWHU�KH[DGHFLPDO�YDOXHV��XVH�D�OHDGLQJ�	+��
LI�\RX�HQWHU�ELQDU\�YDOXHV��XVH�D�OHDGLQJ�	%�

This Bit: Description:
S:0/0 Carry (C)
S:0/1 Overflow (V)
S:0/2 Zero (Z)
S:0/3 Sign (S)

CMP
COMPARE
Expression
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Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ 3-3
Table 3.C Valid Operations for Use in a CMP Expression

Determining the Length of an Expression
(QKDQFHG�3/&���SURFHVVRUV�VXSSRUW�FRPSOH[�LQVWUXFWLRQV��XS�WR�D�
WRWDO�RI����FKDUDFWHUV��LQFOXGLQJ�VSDFHV�DQG�SDUHQWKHVHV���'HSHQGLQJ�
RQ�WKH�RSHUDWRU��WKH�SURFHVVRU�LQVHUWV�FKDUDFWHUV�EHIRUH�DIWHU�WKH�
RSHUDWRU�LQ�\RXU�H[SUHVVLRQ�WR�IRUPDW�WKH�H[SUHVVLRQ�IRU�HDVLHU�
LQWHUSUHWDWLRQ��8VH�7DEOH���'�WR�GHWHUPLQH�WKH�QXPEHU�RI�FKDUDFWHUV�
HDFK�RSHUDWRU�XVHV�LQ�DQ�H[SUHVVLRQ�
,PSRUWDQW���<RX�FDQQRW�HQWHU�IORDWLQJ�SRLQW�QXPEHUV�LQ�VFLHQWLILF�

QRWDWLRQ�ZLWK�QHJDWLYH�H[SRQHQWV�LQ�FRPSOH[�
H[SUHVVLRQV��,QVWHDG��XVH�WKH�GHFLPDO�HTXLYDOHQW�RU�SXW�
WKH�QXPEHU�LQ�D�IORDWLQJ�SRLQW�ILOH�DQG�XVH�WKH�GDWD�
DGGUHVV�LQ�WKH�FRPSOH[�H[SUHVVLRQ�

Type Operator Description Example Operation
Comparison = equal to if A = B, then ...

<> not equal to if A <> B, then ...
< less than if A < B, then ...
<= less than or equal to if A <= B, then ...
> greater than if A > B, then ...
>= greater than or equal to if A >= B, then ...

Arithmetic + add 2 + 3 Enhanced PLC-5 processor:2 + 3 + 7
– subtract 12 – 5
* multiply 5 * 2 PLC-5/30, -5/40, -5/60, -5/80:  6 * (5 * 2) 
| (vertical bar) divide 24 | 6
– negate – N7:0
SQR square root SQR N7:0
** exponential(x to the power of y) 10**3(Enhanced PLC-5 processors only)

Conversion FRD convert from BCD to binary FRD N7:0
TOD convert from binary to BCD TOD N7:0
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3-4 Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ
:LWK�WKH�&03�LQVWUXFWLRQ��D�PD[LPXP�RI����FKDUDFWHUV�RI�WKH�
H[SUHVVLRQ�FDQ�EH�GLVSOD\HG��,I�WKH�H[SUHVVLRQ�\RX�HQWHU�LV�QHDU�WKLV�
���FKDUDFWHU�PD[LPXP��ZKHQ�\RX�DFFHSW�WKH�UXQJ�FRQWDLQLQJ�WKH�
LQVWUXFWLRQ��WKH�SURFHVVRU�PD\�H[SDQG�LW�EH\RQG����FKDUDFWHUV��:KHQ�
\RX�WU\�WR�HGLW�WKH�H[SUHVVLRQ��RQO\�WKH�ILUVW����FKDUDFWHUV�DUH�
GLVSOD\HG�DQG�WKH�UXQJ�LV�GLVSOD\HG�DV�DQ�HUURU�UXQJ��7KH�SURFHVVRU�
GRHV�FRQWDLQ�WKH�FRPSOHWH�H[SUHVVLRQ��KRZHYHU��DQG�WKH�LQVWUXFWLRQ�
UXQV�SURSHUO\�
7R�DYRLG�WKLV�GLVSOD\�SUREOHP��H[SRUW�WKH�SURFHVVRU�PHPRU\�ILOH�DQG�
PDNH�\RXU�HGLWV�LQ�WKH�3&��WH[W�ILOH��7KHQ�LPSRUW�WKLV�WH[W�ILOH��)RU�
PRUH�LQIRUPDWLRQ�RQ�LPSRUWLQJ�H[SRUWLQJ�SURFHVVRU�PHPRU\�ILOHV��VHH�
\RXU�SURJUDPPLQJ�PDQXDO�
Table 3.D Character Lengths for Operators

Example:

)RU�PRUH�LQIRUPDWLRQ�RQ�HQWHULQJ�FRPSOH[�H[SUHVVLRQV��VHH�FKDSWHU���

This Operation: Using this Operator: Uses this Number of Characters:
math binary +, –, *, | 3

OR, ** 4
AND, XOR 5

math unary – (negate) 2
LN 3
FRD, TOD, DEG, RAD, SQR, NOT, LOG, SIN, COS, TAN, ASN, ACS, ATN 4

comparative =, <, > 3
<>, <=, >= 4

CMP
COMPARE
Expression
(N7:0 + N7:1) > (N7:2 + N7:3)

O:013
01

The CMP instruction tells an Enhanced PLC-5 processor: if the sum of the values in N7:0 and N7:1 is greater than the sum of thevalues in N7:2 and N7:3, set output bit O:013/01. (The total number of characters used in this expressions is 3.)
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Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ 3-5
Equal to (EQU)

Description: 8VH�WKH�(48�LQVWUXFWLRQ�WR�WHVW�ZKHWKHU�WZR�YDOXHV�DUH�HTXDO��
6RXUFH $�DQG�6RXUFH�%�FDQ�HLWKHU�EH�YDOXHV�RU�DGGUHVVHV�WKDW�FRQWDLQ�
YDOXHV�

Example:

)ORDWLQJ�SRLQW�YDOXHV�DUH�UDUHO\�DEVROXWHO\�HTXDO��,I�\RX�QHHG�WR�
GHWHUPLQH�WKH�HTXDOLW\�RI�IORDWLQJ�SRLQW�YDOXHV��XVH�WKH�/,0�
LQVWUXFWLRQ��LQVWHDG�RI�WKH�(48���)RU�LQIRUPDWLRQ�RQ�WKH�/,0�
LQVWUXFWLRQ��VHH�SDJH�����

Greater than or Equal to (GEQ)
Description: 8VH�WKH�*(4�LQVWUXFWLRQ�WR�WHVW�ZKHWKHU�RQH�YDOXH��6RXUFH�$��LV�

JUHDWHU�WKDQ�RU�HTXDO�WR�DQRWKHU�YDOXH��6RXUFH�%���6RXUFH�$�DQG�
6RXUFH�%�FDQ�EH�YDOXHV�RU�DGGUHVVHV�WKDW�FRQWDLQ�YDOXHV�

Example:

EQU
EQUALSource ASource B

EQU
EQUALSource ASource B

O:013
01N7:5N7:10

If the value in N7:5 is equal to the value in N7:10, set output bit O:013/01.

GEQ
GREATER THAN OR EQUAL
Source A
Source B

GEQ
GREATER THAN OR EQUAL
Source A
Source B

O:013
01N7:5

N7:10
If the value in N7:5 is greater than or equal to the value in N7:10, set output bit O:013/01.
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3-6 Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ
Greater than (GRT)

Description: 8VH�WKH�*57�LQVWUXFWLRQ�WR�WHVW�ZKHWKHU�RQH�YDOXH��6RXUFH�$��LV�
JUHDWHU�WKDQ�DQRWKHU�YDOXH��6RXUFH�%���6RXUFH�$�DQG�6RXUFH�%�FDQ�
HLWKHU�EH�YDOXHV�RU�DGGUHVVHV�WKDW�FRQWDLQ�YDOXHV�

Example:

Less than or Equal to (LEQ)
Description: 8VH�WKH�/(4�LQVWUXFWLRQ�WR�WHVW�ZKHWKHU�RQH�YDOXH��6RXUFH�$��LV�OHVV�

WKDQ�RU�HTXDO�WR�DQRWKHU�YDOXH��6RXUFH�%���6RXUFH�$�DQG�6RXUFH�%�FDQ�
HLWKHU�EH�YDOXHV�RU�DGGUHVVHV�WKDW�FRQWDLQ�YDOXHV�

Example:

GRT
GREATER THAN OR EQUAL
Source A
Source B

GRT
GREATER THAN
Source A
Source B

O:013
01N7:5

N7:10
If the value in N7:5 is greater than the value in N7:10, set output bit O:013/01.

LEQ
LESS THAN OR EQUAL
Source A
Source B

LEQ
LESS THAN OR EQUAL
Source A
Source B

O:013
01N7:5

N7:10
If the value in N7:5 is less than or equal to the value in N7:10, set output bit O:013/01.
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Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ 3-7
Less than (LES)

Description: 8VH�WKH�/(6�LQVWUXFWLRQ�WR�WHVW�ZKHWKHU�RQH�YDOXH��6RXUFH�$��LV�OHVV�
WKDQ�DQRWKHU�YDOXH��6RXUFH�%���6RXUFH�$�DQG�6RXUFH�%�FDQ�EH�YDOXHV�
RU�DGGUHVVHV�WKDW�FRQWDLQ�YDOXHV�

Example:

Limit Test (LIM)
Description: 7KH�/,0�LQVWUXFWLRQ�LV�DQ�LQSXW�LQVWUXFWLRQ�WKDW�WHVWV�IRU�YDOXHV�LQVLGH�

RI�RU�RXWVLGH�RI�D�VSHFLILHG�UDQJH��7KH�LQVWUXFWLRQ�LV�IDOVH�XQWLO�LW�
GHWHFWV�WKDW�WKH�WHVW�YDOXH�LV�ZLWKLQ�FHUWDLQ�OLPLWV��7KHQ�WKH�LQVWUXFWLRQ�
JRHV�WUXH��:KHQ�WKH�LQVWUXFWLRQ�GHWHFWV�WKDW�WKH�WHVW�YDOXH�JRHV�RXWVLGH�
FHUWDLQ�OLPLWV��LW�JRHV�IDOVH�
<RX�FDQ�XVH�WKH�/,0�LQVWUXFWLRQ�WR�WHVW�LI�DQ�DQDORJ�LQSXW�YDOXH�LV�
ZLWKLQ�VSHFLILHG�OLPLWV�

Entering Parameters
7R�SURJUDP�WKH�/,0�LQVWUXFWLRQ��\RX�PXVW�SURYLGH�WKH�SURFHVVRU�ZLWK�
WKH�IROORZLQJ��

LES
LESS THAN
Source A
Source B

LES
LESS THAN
Source A
Source B

O:013
01N7:5

N7:10
If the value in N7:5 is less than the value in N7:10, set output bit O:013/01.

LIM
LIMIT TEST (CIRC)
Low limit
TestHigh limit

Parameter: Definition:
Low Limit a constant or an address from which the instruction reads the lower range of the specified limit range. The address contains an integer or floating-point value.
Test Value the address that contains the integer or floating-point value you examine to see whether the value is inside or outside the specified limit range.
High Limit a constant or an address from which the instruction reads the upper range of the specified limit range. The address contains an integer or floating-point value.
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3-8 Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ
LIM Example Using Integer: � ,I�YDOXH�/RZ�/LPLW�≤�YDOXH�+LJK�/LPLW��:KHQ�WKH�SURFHVVRU�

GHWHFWV�WKDW�WKH�YDOXH�RI�%��7HVW��LV�HTXDO�WR�RU�EHWZHHQ�OLPLWV��WKH�
LQVWUXFWLRQ�LV�WUXH��LI�YDOXH�7HVW�LV�RXWVLGH�WKH�OLPLWV��WKH�
LQVWUXFWLRQ�LV�IDOVH��

� ,I�YDOXH�/RZ�/LPLW�≥�YDOXH�+LJK�/LPLW��:KHQ�WKH�SURFHVVRU�
GHWHFWV�WKDW�WKH�YDOXH�RI�7HVW�LV�HTXDO�WR�RU�RXWVLGH�WKH�OLPLWV��WKH�
LQVWUXFWLRQ�LV�WUXH��LI�YDOXH�7HVW�LV�EHWZHHQ��EXW�QRW�HTXDO�WR�HLWKHU�
OLPLW��WKH�LQVWUXFWLRQ�LV�IDOVH�

Example (when the Low Limit is lessthan the High Limit):

false < ------- t rue------ > falseA C. . . . . . . . . . . . . . . . . . . . . . . . . . . .     . . . . . . . . . . < value B >from -32,768 to +32,767

true    < ------ fa lse------ >    true. . . . . . . . . . . .  C A . . . . . . . . . . . . from -32,768 to +32,767value B    < <    value B

LIM
LIMIT TEST (CIRC)
Low lim
Test

O:013
01N7:10

N7:15
High lim N7:20

If the value in N7:15 is greater than or equal to the value in N7:10 and less than or equal to the value in N7:20, set output bit O:013/01.
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Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ 3-9
Mask Compare Equal to (MEQ)

Description: 7KH�0(4�LQVWUXFWLRQ�LV�DQ�LQSXW�LQVWUXFWLRQ�WKDW�FRPSDUHV�D�YDOXH�
IURP�D�VRXUFH�DGGUHVV�ZLWK�GDWD�DW�D�FRPSDUH�DGGUHVV��DQG�DOORZV�
SRUWLRQV�RI�WKH�GDWD�WR�EH�PDVNHG��,I�WKH�GDWD�DW�WKH�VRXUFH�DGGUHVV�
PDWFKHV�WKH�GDWD�DW�WKH�FRPSDUH�DGGUHVV�ELW�E\�ELW��OHVV�PDVNHG�ELWV���
WKH�LQVWUXFWLRQ�LV�WUXH��7KH�LQVWUXFWLRQ�JRHV�IDOVH�DV�VRRQ�DV�LW�GHWHFWV�D�
PLVPDWFK�
<RX�FDQ�XVH�WKH�0(4�LQVWUXFWLRQ�WR�H[WUDFW��IRU�FRPSDULVRQ��ELW�GDWD�
VXFK�DV�VWDWXV�RU�FRQWURO�ELWV�IURP�DQ�HOHPHQW�WKDW�FRQWDLQV�ELW�DQG�
ZRUG�GDWD�

Entering Parameters
7R�SURJUDP�WKH�0(4�LQVWUXFWLRQ��\RX�PXVW�SURYLGH�WKH�SURFHVVRU�
ZLWK�WKH IROORZLQJ�

Example: Source 01010101 01011111

Mask 11111111 11110000

Compare 01010101 0101xxxx

Result The instruction is true because

reference bits xxxx are not compared.

MEQ
MASKED EQUAL
Source
Mask
Compare

Parameter: Definition:
Source a program constant or data address from which the instruction reads an image of the value. The source remains unchanged.
Mask specifies which bits to pass or block. A mask passes data when the mask bits are set (1); a mask blocks data when the mask bits are reset (0). The mask must be the same element size (16-bits) as the source and compare address. In order for bits to be compared, you must set (1) mask bits; bits in the compare address that correspond to zeros (0) in the mask are not compared. If you want the ladder program to change the mask value, store the mask at a data address. Otherwise, enter a hexadecimal value for a constant mask value. If you enter a hexadecimal value that starts with a letter (such a F800), enter the value with a leading zero. For example, type 0F800
Compare specifies whether you want the ladder program to vary the compare value, or a program constant for a fixed reference. Use 16-bit elements, the same as the source.

MEQ
MASKED EQUAL
SourceMask

O:013
01N7:5N7:6Compare N7:10

The processor passes the value in N7:5 through the mask in N7:6. It then passes the value in N7:10 through the mask in N7:6. If the two masked values are equal, set output bit O:013/01
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3-10 Compare Instructions CMP, EQU, GEQ, GRT, LEQ, LES, LIM, MEQ, NEQ
Not Equal to (NEQ)

Description: 8VH�WKH�1(4�LQVWUXFWLRQ�WR�WHVW�ZKHWKHU�WZR�YDOXHV�DUH�QRW�HTXDO��
6RXUFH�$�DQG�6RXUFH�%�FDQ�EH�YDOXHV�RU�DGGUHVVHV�

Example:

NEQ
NOT EQUAL
Source A
Source B

NEQ
NOT EQUAL
Source A
Source B

O:013
01N7:5

N7:10
If the value in N7:5 is not equal to the value in N7:10, set output bit O:013/01.


