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About This Publication

This publication provides a guide for completing the Logic Block Configuration Form
MC88-501 and the Logic Block Comments Entry Form M C88-502.

This publication supports Release 500.
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INTRODUCTION
Section 1

1.1 PURPOSE

This publication provides general and specific instructions for completing the Logic Block
Configuration Form and the Logic Block Configuration Comments Form. The instructions
include a sample Logic Block Configuration Form and a sample Comments Form. The
Logic Block Configuration Form is designed to facilitate collection and organization of the
data required to define logic blocks, which are functional entities executed in Multifunction
Controllers. Thelogic block definitions (up to 128 for each Multifunction Controller) are
part of the database that is configured for, and down-line loaded to, Multifunction
Controllers (Figure 1-1).

1.2 SCOPE

This publication describes the method of defining logic blocks on 8 1/2 x 11 inch paper

forms that facilitate later entry into the TDC 3000X system. It also describes the method of
entering comments regarding logic block use on paper forms that facilitate entry into the
system.

1.3 PREREQUISITES

Before using this publication for filling in configuration and comments forms, the user
should

— understand the fundamentals of TDC 3000X System configuration, particularly as
they apply to the Multifunction Controller, and specifically to logic blocks. (Refer
to the Configuration Data Collection Guide).

— determine, for agiven Multifunction Controller, all process-related and special logic
requirements, and record these requirementsin lists and/or appropriate diagrams.

1.4 RELATED DOCUMENTS

The following publications should be available for reference while using this publication:

Title Publication No. Binder
Configuration Data SW12-500 I mplementation/Startup &
Collection Guide Reconfiguration - 2
Logic Block Data Entry MC11-500 Implementation/Hiway Gateway - 2
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OVERVIEW
Section 2

A Logic Block issimilar in function to alogic element that can be implemented in dedicated
hardware such as binary electronic circuitry. Logic Blocks are actually firmware entitiesin
the Multifunction Controller that act on details of logic definition (algorithms, inputs, and
outputs) that are entered into RAM by Logic Block Configuration Data Entry.

Each Multifunction Controller can process up-to-128 logic blocks. Any of the 128 logic
blocks can be configured to execute any one of 12 algorithms. The 12 algorithms are
described in Section 3, Table 3-3. They are listed by logic block type, which is determined
by the number of inputs and outputs that can be configured for a given logic block.

The Engineer who is responsible for configuring logic blocksin a given Multifunction
Controller should proceed generally asfollows:

1. Determinethe logic function requirements of the Multifunction Controller to be
configured. Considerations should include interactions between the Multifunction
Controller in question and other system components, particularly other Multifunction
Controllers on the same C-Link, and interactions between logic-block functions and
functionsincluded in al programsthat are intended for usein the Multifunction
Controller.

2. Describe and record logic-block usein generic terms, using traditional methods such
aslogic diagrams, sequence diagrams, etc., that are familiar to the engineer who is
doing the logic design.

3. For each of the (up-to-128) logic blocks, trandate details of each logic element into
logic conventions used for logic-block definition, and enter this data on the Logic
Block Configuration Forms supplied with the system.

4. Onthe Logic Block Comments Sheet(s) provided with the system, describe functions
of groups of interconnected logic blocks, and the rel ationships between functional
groups of logic blocks. Because logic blocks are entered on the forms and into the
system as single entities in which the intended use of related blocks may not be clear,
it isimportant that arecord of design intent is made at the time of original design.
Thisis particularly important when design changes must be made significantly later
than the original design, and by personnel other than the original designers.

NOTE

The comments should be recorded on the sheets provided, because these sheets facilitate
entry into the system (through the Text File Editor function) for convenient retrieval.

Graphic representations of four types of logic blocks, completed configuration and
comment forms built from this data, and an associated Text Builder display are depicted in
Figure 2-1.

Logic Block Form Instructions 2-1 9/95



LP(01) . SOA__
LP(02) . SOA__
LP(03) . SOA

Cl (101) . PREDEVFL __

LB(102)

XOR

LB(104)
FLI P-
FLOP

LB( 105)

LI NK

LB( 105)

LI NK

__DO(108). 0P

__FL(028)

LB( 102)

XOR

LB( 103)

PULSE

10

MC88-502
/95
(Page 1 of 1)
LOGIC BLOCK COMMENTS ENTRY FORM
MC88-501 LBC - TEXT FILE EDI TOR DI SPLAY
9195
(Page 1 of 1) 0.0 Pathname
LOGIC BLOCK CONFIGURATION FORM 0.1 Device I\’jvlfvlgvo
0.2 Volume A
LBC - TEXT BULDER DI SPLAY 0.3 Filename [P 0
0.0  Pathname s
0.1 Device NIE|T )
02 Volunme IV:TI\F‘IOI Number of LogicBlock |__|_1|_9 0
03 Filenare [LIB|O T 1420 ;; HelSIlIC| IB|LIO|CIK|S| L]0 0| _|T[H[RUT_|L]o]
*********** IrIE |l _lalvlelrlzlelmlel lalilalrivl_lcloinlzIr]
lel—lplelylilel I _lglylelplylel _lglel_1£1
1.0 BLOCK NUMBER 111012
2.0 ALGORI THV 10131 /7 IXIOIR|_I__l_I_1_1_1I Number of LogicBlock | __|__|__|
3.0 IN TRl et los | T IS IS L IRICIUIL T | _[AILIS|O|_[CIOINIT|RIOIL|
4.0 I'N./ OUT. / CONST. PP Y U P P D R Y Y O lElclalnlplalrly |l el lrlcluli izl _lclaolnlsliis|
50  IN/OUT i i A D A A A O B B B N (P R P PN R T P P T P I P P P Y P P P A P P
1.0 BLOCK NUMBER \1_\°_I3_I/ Number of Logic Block |||
20 ALGRITHM Joba R SR BT HIR U A7 || IS |CIHIE MIA T T IC D1
2-8 :m'/our/ “;IL‘PIL‘lIL‘F*E‘KE‘QE“LL“—*‘* laly |l ls|_Islulolwin|_lalnl_lplilclrlulrlel_I
P =t e e e o e e L S VL P B R B B
1.0 BLOCK NUMBER 19,4
2.0 ALGORITHM
3.0 IN
4.0 IN./OUT./ CONST. 3384
50  IN/QUT |
1.0 BLOOK NUMBER L1915 ST ABORT| 14 Sep 95 12:28 15 1
20 ALGORITHM 18 gkt i1 [ [T sF2>voor FLOPPY inE]  foreruare]| ] | P :
3.0 IN PO = ' N 2 O Y - FTTE $F2>VIO0STB0LTAT0
4.0 I'N. / QUT. / CONST. }EL:Q}@:L}EL:&}LI_IQ}&IA}AlA
0 aNJour el ledgela gy Il
5 four Flelele-lale- - ENTER BLOCK NUMBER |06
ENTER  ALGORI THV
Type L Type 3 ADD BLOCK TO VES LB(106)
0:NOP Input 4: AND-OUT Output  Input SQURCE TEXT
Param_| 5 OROUT Paam  Param,
: XOR-OUT
Param 2
aam 7. FLIP-FLOP
Input Type 2 Type 4
Param1__| 1:AND Input 8 LINK | Output SOURCE TEXT 'S MODI FI ED
Param2___| 2:OR Param__| Param 1 INSERT_LINE = ECF
Param 3] 3' XOR Param 2}
In ines 3.0, 4.0, 5.0, 001 LB(100)  AND LP(01). SOA LP(01) . SOA LP(01). SOA
IN. = Input parameter (Types 4 & 5), Input parameter 1, 2 (Types 2, 3), or : :
Input parameter 3 (Type 2) 002 Lg{(ug;; A0 L;%éis‘m LP:lg))SU\ LP(13). SOA
LB(1 X LB(1 LB(101,
OUT. = Output ter (Type 3), or Output ter 1, 2 (Type 4).
= Output parameter (Type 3), or Output parameter 1, 2 (Type 4) 004 LB(103)  PULSE € (101) . PREDEVFL 10
CONST. = Constant parameter (Type 5) 005 LB(104)  FLIP-FLOP LB(102) LB(103) FL(001)
006 LB(105)  LINK LB(104) DO(100) . OP FL(028)
EOF
References: Logic BIoCk Form n the Y Gateway - 1 bind
Logic Block Data Entry in the Implementation/Hiway Gateway - 1 binder
3382
FIBOX  F2=TEXT  F3=BLK _ Fa= F5=LOAD _ F6= F8=DISP F10-=OHNG _ F12-VR TE
SELECT BULDER  USAGE OOMPILE DATA  COVPARE LisT oD FILE
3377
Figure 2-1 — Example of Logic Block Configuration 3395

Logic Block Form Instructions

2-2

9/95




SPECIFIC INSTRUCTIONS
Section 3

3.1 LOGIC BLOCK CONFIGURATION FORM

The Logic Block Configuration Form, shown on the following page, is printed on an 8 1/2
by 11 inch sheet. Each page isformatted to collect all the data required to define four logic
blocks. Theform isdivided into three parts, in the following manner:

Lines  Pathname—provides data entry areas for the system identifiers with which the
0.0 logic block is associated (device, volume, and filename). This datais not

thru actually part of the data required to define logic blocks; its primary functionisto
0.3 enable completed forms to be grouped for later entry of datainto the system.

Lines  Configuration Lines—in which the word "lines’ refers to data entry areas on the
1.0 form and that correspond to the Logic Block Configurator - Text Builder

thru display (refer to the Logic Block Data Entry publication for additional details).
5.0 Each set of lines 1.0 through 5.0 defines asingle logic block.

Logic  Graphic representations of the five different types of logic blocks, including
Block available and/or required inputs and outputs, and alist of the algorithms
Types included in each type.

Instructions for filling out the Logic Block Configuration Form are presented in Table 3-1.
Theinstructionsin this table are sequenced in the same order as they are presented on the
form and on the Logic Block Configurator - Text Builder display, and each instruction is
referenced by aline number that appears on the form.

Definitions of the entries required for the algorithm and its inputs and outputs are listed in
Tables 3-2 through 3-4.
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MC88-501
9/95
(Page 1 of 1)
LOGIC BLOCK CONFIGURATION FORM
LBC - TEXT BUILDER DISPLAY
0.0 Pathname
0.1 Device INTE [T | __|__1__1__|_|
0.2 Volume (ML 1010 || _|_|_|
03 Filename | LI B O] 1] 1]4]1]0]
1.0 BLOCK NUMBER 11102
20 ALGORITHM (013 /1 IO IR |11 _1__1_|I
30 IN. lelelelalololy 11l 1l |
4.0 IN.JOUT./CONST. |_L__B__(_|_l_|_& 4 _)_|_|_|_|_|_|_|_|_|_|_|_|
5.0 IN./OUT. Y P Y P U U U R DU DU R DU DU Gy
1.0 BLOCK NUMBER 111013
2.0 ALGORITHM lalal /7 PP_lu i Is e |1 __1__1_|
30 IN. lclilelalalalyl lelrlelplelvlel |l ||
40 IN.JOUT.JCONST. lglgl ||| Y Y R Ny N R R DU B
5.0 IN.JOUT. |
1.0 BLOCK NUMBER | 11014
20 ALGORITHM lolzl / F_b_l_lP_|—lE_IL_|_O_PF
30 IN. lelelelalalaly Il
4.0 IN.JOUT/CONST. lelglelalelg g T 111111 _1_[_|_|
50 INJOUT. Y U D O P U P B U DU (N DU DU
11015
1.0 BLOCK NUMBER 1 0l8l / e I K
2.0 ALGORITHM 0218 N
lolslelalolaly |11 |1l |
20 P 7 e = D
20 IN/OUT/CONST. 11 1 e
5.0 IN./OUT. '+l d A0 01T
Type 1 Type 3 Type 5
0:NOP Input 4 gND60UT Output  Input s(;):. 8N—DELAY
Param1__| 5 OR-OUT Param Param 10: OFF-DELAY
Param 2 6: XOR-OUT 11: PULSE
—| 7:FLIP-FLOP
Input Type 2 Type 4
Param1___| 1:AND Input 8- LINK Output
Param 2, 2:OR Param Param 1
Param 3, 3: XOR Param 2
In lines 3.0, 4.0, 5.0,
IN. = Input parameter (Types 4 & 5), Input parameter 1, 2 (Types 2, 3), or
Input parameter 3 (Type 2).
OUT. = Output parameter (Type 3), or Output parameter 1, 2 (Type 4).
CONST. = Constant parameter (Type 5).
REFERENCES: Logic Block Form Instructions in the Implementation/Hiway Gateway - 1 binder
Logic Block Data Entry in the Implementation/Hiway Gateway - 1 binder

3382

Logic Block Form Instructions 3-2

9/95




Table 3-1 — Entries for Logic

Block Configuration Form

3.1

LINE | NAME [ DATA ENTRY REMARKS
LBC - TEXT BUILDER DISPLAY
0.0 Pathname Enter User Pathname
$Fn (floppy drive n)
0.2 Volume XXXX (user-defined in
Network configuration)
0.3 Filename LBxxyyzz, where

1.0 BLOCK NUMBER

2.0 ALGORITHM

3.0 IN.
4.0 IN./OUT./CONST.
5.0 IN./OUT.

xx = Hiway Number
(01-20)

yy = Box Number
(01-31)

zz = Serial Number
(00-99)

Enter three digits, from
001 through 128.

Enter one or two digits

(0 through 11) that cor-
respond to the desired
algorithm or enter algorithm
name.

Enter up-to-18 characters
to select the desired input
parameter.

Enter:

- up-to-18 characters to
select the desired input
parameter (IN.),

or

- up-to-17 characters to
select the desired output
parameter, (OUT.),

or

- an integer number
between 0001 and 9999
to specify a time constant
(CONST.).

Enter:

- up-to-18 characters
to select the desired
input parameter (IN.),
or

- up-to-17 characters
to select the desired
output parameter
(OUT)).

Configured in Network.

Box Number of Multifunction
Controller.

User number for revision
level of this filename.

Block Number must be
unique within a given
Multifunction Controller.
Logic blocks that are inputs
must have a block number
lower than that of the blocks
for which they are inputs.

Algorithm numbers/names

are shown on forms. Numbers,
names and descriptions

are in Table 3-2.

In Line 3.0, IN. = Input
parameter (number un-
specified in Types 4 and 5; 1
in Types 2 and 3. Allowable
input parameters are in Table
3-3.

In Line 4.0, IN. = Input
parameter 2 (Types 2 and

3); OUT. = Output parameter
(Type 3), or Output

parameter 1 (Type 4);

CONST. = Constant parameter
(Type 5).

Allowable parameters for

- Inputs are in Table 3-3

- Outputs are in Table 3-4

Constant parameter specifies
time in seconds.

In Line 5.0, IN. = Input
parameter 3 (Type 2);
OUT = Output parameter
(unspecified in Type 3,
Output parameter 2 in
Type 4).

Allowable parameters for
- Inputs are in Table 3-3

- Outputs are in Table 3-4

Logic Block Form Instructions

3-3

9/95




Table 3-2 — Logic Block Algorithms

3.1

ALGORITHM

FUNCTION

COMMENTS

NO. | NAME

Type 1 - No Input/No Output

0 NOP

No operation

No operation, but NOP blocks have logic block numbers like other
logic blocks.

Type 2 - Three

Input/No Output

1 AND
2 OR
3 XOR

Logical AND

Logical OR

Exclusive OR

All configured inputs must be active (1-state) to produce active
state of the block. At least two inputs must be configured. Block
state is available for test by programs or as input to another logic
block, but is not usable for direct control action (as for interlocks).

Any configured input must be active (1-state) to produce active (1-
state) block state. At least one input must be configured. Block
state is available for test by programs or as input to another logic
block, but isn’t usable for direct control action (e.g. interlocks).

Only one of configured inputs may be active (1-state) to produce

active block state. At least two inputs must be configured. Block
state is available for test by programs or as input to another logic

block, but is not directly usable for control (as for interlocks).

Type 3 - Two Input/One Output

4 | AND-
ouT

5 | orout

6 | xor-
ouT

7 | FuIP-
FLOP

Logical AND

Logical OR

Logical OR

Binary storage
element

Comments for AND algorithm (above) apply, except that block state
is available through the specified output parameter for control
action.

Comments for OR algorithm (above) apply, except that block state
is available through the specified parameter for control action.

Comments for XOR algorithm (above) apply, except that block
state is available through the specified output for control action.

Input parameter 1 active (1-state) sets the flip-flop logic block and
element specified output parameter to active state (1-state). Input
parameter 2 active resets to O-state.

Type 4 - One Input/Two Output

8 LINK

Signal
distribution

Input parameter active (1-state) causes both output parameters to
be active.

Type 5 - One Input/Constant

9 ON-
DELAY

10 OFF-
DELAY

11 PULSE

Delay

Delay

Pulse

Input parameter going active causes block state to go active after
the delay time (seconds) specified by the Constant parameter.
The block state is available for test by programs or as an input to
another logic block, but is not directly available for control action.

Input parameter going active causes block state to go inactive
after the delay time (seconds) specified by the Constant
parameter. Block state is available to programs or as an input to
another logic block, but is not directly available for control action.

Input going active causes block to be active for the time (seconds)
specified by the Constant parameter. Block state is available for
test by programs and as input to another logic block, but is not
directly usable for control action.
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Table 3-3 — Input Parameters

3.1

POINT TYPE FORMAT PARAMETER VALUE DESCRIPTION
Modulating LP(xx).zz XX : slot number 01-16
Control zz : variable code PTINAL Alarm State
ALHIFL Hi alarm
ALLOFL Lo alarm
SOA DO 1 (LO)
SOB DO 2 (HI)
LM Loop-module manual mode
OMAN Manual mode
OAUTO Auto mode
OCAS Cascade mode
OCOM Computer mode
INITMAN Initialization manual mode
PMAN Program manual mode
PAUTO Program auto mode
PCAS Program cascade mode
PCOM Program computer mode
PROG Program attribute
Digital input DI(xxyy).zz | xx : slot number 01-16
yy : subslot number : 01-16
zz : variable code PV Digital input state
PTINAL Alarm state
Digital output DO(xxy).zz | xx : slot number : 01-16
y @ subslot number : 1-8
zz : variable code OoP Digital output state
Counter input Cl(xxy).zz XX : slot number : 01-16
y . subslot number : 1-4
zz : variable code STATE Counter active state
RESET same as STATE
STRTSTOP same as STATE
PRESETFL Alarm state
PREDEVFL Pre-alarm state
Analog input Al(xx).zz xx : Al point number : 01-16
zz : variable code STATE Accumulation active state
RESET same as STATE
STRTSTOP same as STATE
PTINAL Alarm state
ALHIFL HI alarm
ALLOFL LO alarm
Timer TM(xx).zz XX : timer number 01-32
zz : variable code STATE Timer active state
RESET same as STATE
STRTSTOP same as STATE
TIMOUTFL Time-up alarm
Flag FL(xxx) XXX flag number 001-256
Logic block LB(xxx) Xxx : LB number 001-128
Others Time Out Gate TOG
Soft Failure SFTFL
Partial Failure PRTFL
Note: The Boolean complement of any Input Parameter is specified by placing a minus sign (-)

before the Input Parameter Code. For example, the code -LP(01).PTINAL, when true,
means that Loop 01 is not in alarm.

Logic Block Form Instructions

3-5

9/95




3.1

Table 3-4 — Output Parameters
POINT TYPE FORMAT PARAMETER : VALUE  : DESCRIPTION
Modulating LP(xx).zz
Control XX : slot number : 01-16
zz : variable code : SOA : DO 1 (LO) request
: SOB : DO 2 (HI) request
OMAN : Manual mode request
OAUTO : Auto mode request
OCAS :  Cascade mode request
OCOM : Computer mode request
PMAN . Program manual-mode
request
PAUTO . Program auto-mode
request
PCAS : Program cascade-mode
request
PCOM . Program computer-mode
request
Digital DO(xxy).zz | xx : slot number : 01-16
Output y @ subslot number : 1-8
zz : variable code : OP . Digital output request
Counter Cl(xxy).zz XX : slot number : 01-16
Input y : subslot number : 1-4
zz : variable code : RESET . Start/reset request
: STRTSTOP : Restart/stop request
Analog Al(xx).zz xx : Al point number : 01-16
Input zz : variable code : RESET . Start/reset request
: STRTSTOP : Restart/stop request
Timer TM(xx).zz XX : timernumber : 01-32
zz : variable code : RESET . Reset/stop request
. STRTSTOP : Start/stop request
Flag FL(xxx) xxx : flag number . 001-256

Note: A continuous output is specified by placing an asterisk (*) before the Output Parameter
Code, and a momentary output is specified by not including the asterisk. For example,
*FL(001) specifies continuous output to Flag 001, while FL(001) specifies a momentary
output.
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3.2

3.2 LOGIC BLOCK COMMENTS ENTRY FORM

The Logic Block Comments Entry Form, shown on the following page, is aso printed on
an 8 1/2 by 11 inch sheet. Theformisdivided into two parts, in the following manner:

Lines Pathname—provides data entry areas for the system identifiers (device, volume,

0.0
thru
0.3

1.0

and filename) with which the set of logic blocks (up-to-128 for agiven
Multifunction Controller) is associated. Pathname datais not actually part of
logic-block commentsthat are entered into the system; it isintended only to
identify each Comments form with a particular Multifunction Controller and data-
basefile.

Comment Lines—in which user comments relating to logic blocks for agiven
Multifunction Controller are recorded. After logic-block configuration data has
been entered into the system (through the L ogic Block Configurator function),
these comments can be entered into the system through the Text File Editor
function. The comments are available to the user for reference

» onthe forms on which they are entered.
» onthe Text File Editor display.
» ontext listings (printouts) obtained through the Text File Editor.

Comments are not executed in the system and, therefore, have no effect on
system operation. Comment entries are optional; they can include any
information that is meaningful to the user. Comments are very important when
logic-block configuration must be correlated with system functions (such as
programming) and/or must be modified as aresult of revisionsto process
requirements. Clear and comprehensive comments are particularly important
when logic-block modifications and correlation with other system functions must
be done by personnel other than those who initially do logic block configuration.

Instructions for filling out the Logic Block Comments Entry Form are listed in Table 3-5.
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3.2

MC88-502
9/95
(Page 1 of 1)

LOGIC BLOCK COMMENTS ENTRY FORM

LBC - TEXT FILE EDI TOR DI SPLAY

Pat hnane

Devi ce [ 1|

Vol une [

Filename | _|__|_ ||| 1__1__1__|__I_|

cooo
w N ko

1.0 Comments
Numberof LogicBlock | | |__|

References: Logic Block Form Instructions in the Implementation/Hiway Gateway - 1 binder
Logic Block Data Entry in the Implementation/Hiway Gateway - 1 binder

3384
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Table 3-5 — Entries for Logic Block Comments Form

3.2

LINE NAME DATA ENTRY REMARKS
TEXT FILE EDITOR DISPLAY
0.0 Pathname Pathname entries are not
required for logic-block
0.1 Device NET (History Module) or configuration, but are
$Fn (floppy drive n) recommended to facil-
itate data entry.
0.2 Volume XXXX (user-defined in
Network configuration)
0.3 Filename LBxxyyzz, where
xx = Hiway Number (01-20). Configured in Network.
yy = Box Number (01-31). Box Number of Multifunc-
tion Controller.
zz = Serial Number (00-99) User number for revision
level of this filename.
1.0 Comments Comments can apply to
logic blocks before or
No. of Enter the number of the after the comment, or
Logic Block logic block to which the to any group of logic

comment applies.

For each comment line,
enter any character

string (alphanumerics,
symbols, and spaces).

blocks. This number is
only a reference for
locating comments in a
Text Editor listing.

The first two characters
of each comment line,

when entered into the

system via the Text File
Editor function must be
hyphens, as preprinted
on the comments form.
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