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Meaning of terms that may be used in this
document / Notice to readers

WARNING

Warning notices are used to emphasize that hazardous voltages, currents,
temperatures, or other conditions that could cause personal injury exist or
may be associated with use of a particular equipment.

In situations where inattention could cause either personal injury or
damage to equipment, a Warning notice is used.

Caution

Caution notices are used where there is a risk of damage to equipment for
example.

Note

Notes merely call attention to information that is especially significant to
understanding and operating the equipment.

This document is based on information available at the time of its publication. While efforts have been made to be acmfmateation
contained herein does not purport to cover all details or variations in hardware or software, nor to provide for everggrissjelecy in
connection with installation, operation, or maintenance. Features may be described herein which are not present in adinbsditasre
systems. Cegelec assumes no obligation of notice to holders of this document with respect to changes subsequently made.

Cegelec makes no representation or warranty, expressed, implied, or statutory with respect to, and assumes no respthesdsiityrécy,
completeness, sufficiency, or usefulness of the information contained herein. No warranties of merchantability or fimpasdatall apply.

In this publication, no mention is made of rights with respect to trademarks or tradenames that may attach to certagignerd$ierabsence
of such mention, however, in no way implies there is no protection. Copyright GE Fanuc. All rights, including trade dscegerigiserved.
Unauthorized use of the information is strictly prohibited.
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Revisions

Index letter

Date

Nature of revision

September 1995

June 1997

Changes made to this manual reflect the features of Release 5
ber 1994) of Alspa P8-25/35/05 software for Alspa C80-35 P
Alspa C80-25 PLCs, and Alspa C80-05 Micro PLCs. Addition
corrections have been made where necessary. The following lig
cribes the major revisions of this manual, as compared to the prg¢
version (ALS 52102 a):

® This manual includes software-related information about
recently released Model 351 CPU, such as sweep impact
to chapter 2) and timing information (refer to appendix A).
additional information about the 351 CPU, refer toAh& 52117
Alspa C80-35 PLC Installation Manuahd the IPI that come
with the CPU.

® There is a new Alspa 8000 Micro PLC, Model CE693UDR(
discussed briefly in chapter 2. This Micro PLC has 28 DC in
and 28 relay outputs. For more information about M
CE693UDDO0O05, refer to thALS 52119 Alspa C80-05 Mic
PLC User's Manual

® In our effort to improve the quality of Alspa P8 documentat
there are clarifications and corrections in several places W
this manual. In addition to minor clarifications, we reorgani
and improved the paragraph on Communication Req
beginning on pagg 4-72.

Release 7 for software and CPU

® Math functions, chapter 4 (trigo, logarithmic, exponenti
radian),

® Real functions (floating point only CPU 352) chapter 4.

® Key switch function, chapter 2.
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Preface

This manual describes the operation, fault handling and Alspa P8 programming instructions for the Alspa C80-35,
Alspa C80-25 and Alspa C80-05 Micro programmable controllers. The Alspa C80-35 PLC, Alspa C80-25 and
Alspa C80-05 Micro PLC are members of the Alspa 8000 range of programmable logic controllers from Cegelec.

1. CONTENT OF THIS MANUAL

This manual contains the following chapters and appendices.

Chapter4. Introduction: provides an overview of the Alspa C80-35 PLC, Alspa C80-25 PLC and Alspa C80-05
Micro and the Alspa P8-25/35/05 instruction set.

Chapter3. System Operation:describes certain System operations of the Alspa C80-35 PLC, Alspa C80-25
PLC or Alspa C80-05 Micro PLC. This includes a discussion of the PLC sweep sequences, the power—up and
power—down sequences, clocks and timers, security, /0O and fault handling. It also includes general information
for a basic understanding of programming ladder logic.

Chapter-3. Fault Explanations and Correction: provides troubleshooting information for an Alspa C80-35,
C80-25"0r C80-05 PLC. It explains fault descriptions in the PLC fault table and fault categories in the I/O fault
table.

Chapter4. Alspa P8-25/35/05 Instruction Setdescribes programming instructions available for the Alspa
C80-35 PLC, Alspa C80-25 PLC and Alspa C80-05 Micro PLC. The information in this chapter is arranged as
sections that correspond to the main program function groups.

Appendbfj. Instruction Timing: lists the memory size in bytes and execution time in microseconds for each
programming instruction. Memory size is the number of bytes required by the function in a ladder diagram
application program.

AppendixB. Interpreting Fault Tables: describes how to interpret the message structure format when reading
the fault tables using Alspa P8-25/35/05 software.

Appendbﬁ:. Instruction Mnemonics: lists mnemonics that can be typed to display programming instructions
while searching through or editing a program.

Appendb@. Key Functions:lists the special keyboard assignments used for the Alspa P8—25/35/05 software.

ALS 52102 c-en Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 5



Preface

2. RELATED PUBLICATIONS

ALS 52105 Alspa C80-25 PLC User’s Manual

ALS 52109 MegaBasic Language for PCM Reference Manual and Programmer’s Guide
ALS 52117 Alspa C80-35 PLC Installation Manual

ALS 52118 Alspa C80-35 PLC I/O Module Specifications

ALS 52119 Alspa C80-05 Micro PLC User’s Manual

ALS 52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35, C80-25 and C80-05 PLCs User’s
Manual

ALS 52202 Hand—Held Programmer for Alspa C80-35, C80-25 and C80-05 PLCs User’s.Manual
ALS 52203 PCM Development Software (PCOP) for Alspa 8000 PLCs User's Manual

ALS 52307 Alspa CE80—20 — N80 Bus Interface Unit User's Manual

ALS 52310 FIP Bus Controller (FBC) for Alspa C80-75 PLC User's Manual

ALS 52311 Alspa CE80-20 FIP Bus Interface Unit User’s Manual

ALS 52313 Alspa CE80-35 Remote I/O Scanner User’s Manual

ALS 52401 High Speed Counter for Alspa C80-35 PLC User's Manual

ALS 52402 Programmable Coprocessor Module (PCM) and Support Software for Alspa 8000 PLCs User’s Manual
ALS 52403 Axis Positioning Module (APM) for Alspa C80-35 PLC Standard Mode User’s Manual
ALS 52501 N80 Communications Module (NCM) for Alspa C80-35 PLC User's Manual

ALS 52506 Serial communication modules for Alspa 8000 PLCs User’s Manual

ALS 52511 Alspa C80-35 PLC Bus Controller for Alspa N80 Network (NBC) User’s Manual

ALS 52604 Alphanumeric Display System User’s Manual

ALS 52605 Alphanumeric Display System Reference Manual

ALS 52607 Axis Positioning Module (APM) for Alspa C80-35 PLC — Follower Mode User’s Manual
GFK-0468-ALS Alspa P8-25/35 Important Product Information.

GFK-0521 Alphanumeric Display Coprocessor Module Data Sheet.
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Preface

3. MANUAL NUMBERS

In some cases, Alspa 8000 manuals may be issued with numbers that differ from the one given under "Related
Publications” in the Preface of other manuals, or in Important Product Information or data sheets.

The contents are similar.

The table below shows the correspondence between "ALS” and equivalent numbers for the manuals concerned:

ALS Number Other Number ALS Number Other Number
ALS 52113 GFK-0600 ALS 52507 GFK-0074
ALS 52302 GEK-90486-2 ALS 52508 GFK-0868
ALS 52303 GFZ-0043 ALS 52514 GFK-0870
ALS 52404 GFK-0415 ALS 52515 GFK-1026
ALS 52405 GFK-0819 ALS 52523 GFK-1063
ALS 52503 GFK-0585 ALS 52603 GFK-0450

4. WE WELCOME YOUR COMMENTS AND SUGGESTIONS

Cegelec strives to produce quality technical documentation. Please take the time to fill in and return the "Reader’s
Comment” page if you have any remarks or suggestions.
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Reader’'s comments

ALS 52102 c—en  Alspa C80-35, C80-25 and C80-05 PLCs Refergnce
Manual

Your main job is:

D System designer D Programmer

D Distributor D Maintenance
System integrator D Operator
Installer D Other (specify below)

If you would like a personal reply, please fill in your name and address below:
COMPANY: . ... NAME: ...
ADDRESS: ... e

Send this form directly to your CEGELEC sales representative or to this address:

Cegelec
Service Documentation Produit (DPI)
5 avenue Newton BP 215
92142 Clamart Cedex
France
Fax: +33 (0)1 46 29 12 44

All comments will be considered by qualified personnel.

REMARKS

Continue on back if necessafy
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Reader’'s comments

Page 10 Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual ALS 52102 c-en



Contents

CHAPTER 1 — INTRODUCTION ..ot e e e e e e 1-1
1. SOFTWARE ARCHITECTURE . . ... ... e e 13
2. FAULT HANDLING . .. .. e e e e e e 1-27
3. ALSPA C80-25, C80-35, C80-05 INSTRUCTION SET. . ......... ... ... ... |:1|—2
3.1. Contacts, Coils and Links. . . ... ..ot ]rjz
3.2. Timers and CoOUNTEIS. . . ...ttt e e e e B2
3.3, Math. ... e 13
3.4. Convert Datato Another Type. . . .. ..o E—r3
3.5. Compare TWo NUMDEIS . . ... e 3
3.6. Manipulate Bit SIriNgS. . . . ...t 13
3.7. Move Data . ... lﬂ
3.8. Array Move and Search . ... ....... .. 3
3.9, DO lO .. e 1.—E|
3.10. Communicate with Other Modules. ... ........ ... .. ... A4
3.11. Special Services fromthe PLC. . ... .. ... e 4
3.12. Rung EXplanation . . . ... ... I
3.13. Control FUNCLIONS . . . ... e e 1=
3.14. Additional Reference Information. . ......... ... ... .. . . . . i 5
CHAPTER 2 — SYSTEM OPERATION .. ... . e e i 2-1
1. PLC SWEEP SUMMARY . . .. e e e e 2-@
1.1. Standard Program SWEeR . . . . ...ttt 22
1.1.1.  Sweep  TimeCalCulation. . . . ... ... 7
1.1.2. Example of Sweep Time Calculation . . ... ... . . e 7
1.1.3.  HOUSEKEEPING. . . o oottt 2—
114, INPUESCAN . . ..ot e 2~
1.1.5.  Application Program Logic Scan or Solution. . . . ............. i, 8
1.1.6. OUIPUESCAN . . . . e e e 2—
1.1.7. Logic Program Checksum Calculation. . .. ......... ... . 9
1.2. Programmer Communications Window . . . .. ..., 9
1.3. System Communications Window (Models 331 and higher). . . ........... 3-10
1.4. PCM Communications with the PLC (Model 331 and higher) ............ @—11
1.5. Standard Program Sweep Variations . . .. ...t Pril
1.5.1. Constant Sweep Time MOde. . .o e Ell
1.52. PLCSweepWheninSTOPMode. ........... ... i, 12
1.6. Key Switch on 351/352 CPUs: Change Mode and Flash Protect ... ...... q2-12
1.6.1. Usingthe Release 7 and LaterKey Switch . . . ....... ... ... ... ... ... 12
1.6.2. Clearing the Fault Table with the Key Switch. . . .. ........ ... ... .. ... ... . .... @3
2. PROGRAM ORGANIZATION AND USER REFERENCES/DATA. . ............ 2¢35
2.1. Subroutine Blocks (Alspa C80-35PLConly). ........... ... .. ......... 915
2.1.1. Examplesof Using Subroutine Blocks. . .. ... .. ... ... i 16
2.1.2. HowSubroutineBlocksare Called. .. ....... ... .. . i 7
2.1.3.  Periodic SUBIOULINES . . . . . e 2F18
2.2, USerREeferenCeS . ... i 2+18

ALS 52102 c—en

Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 11



Contents

2.3. Transitions and OVerrides. . . . ... oottt e 2@0
2.4. Retentivenessof Data. . . ... e 2@0
2.5, Data TYPES . . v 221
2.6. System Status References. . ... P22
2.7. Function Block Structure . ... e 2124
2.7.1. FormatoflLadderLogicRelays. ........... .. .. .. i 2
2.7.2.  Formatof Program Function Blocks. . . ... .. .. y
2.7.3. FunctionBlock Parameters . . ... e 2
2.7.4. PowerFlowInandOQutofaFunction................... ... .. .. ...,
3. POWER-UP AND POWER-DOWN SEQUENCES. . .................. ... ... 4327
3.1 PowWer—Up. . . 2.—5
3.2, POWEI—DOWN . . .. 2—.@
4, CLOCKS AND TIMERS . . ... e e e e 2-29
4.1. Elapsed Time Clock . . . ... 22P
4.2. Time—of-Day Clock (Model 331 and Model 340/341) . . . ................ EZQ
4.3, Watchdog Timer. . . ..o 289
4.4, Constant SWeep TIMer. . . ... 2530
45, Time-Tick Contacts. . . ... .. i e 2-‘|§P
5. SYSTEM SECURITY. . . o e e e e e e 2-35
B . PaSSWOIS . . .ottt e 231
5.2. Privilege Level Change Requests. . . ... ... e 732
5.3.  Locking/Unlocking Subroutines. . ........... ... 2132
6. ALSPA C80-35, C80-25 AND MICRO PLCI/OSYSTEM. ................... 24
6.1. Model 35 1/O Modules. . . ... o 2—@5
6.2. /O DataFormats. .. ... e 2.—@3
6.3. Default Conditions for Model 35 Output Modules. . . .................... 4536
6.4. DiagnostiC Data. . ... ...ttt 2-8Y
6.5. Global Data. . ... e 2.—ﬁ
6.6. Model 25 1/O Modules. . . .. ... i Z—g
B.7. MICro PLCS. ... i ZTﬁ
CHAPTER 3 — FAULT EXPLANATIONS AND CORRECTION ................... 3=1 O
1. FAULT HANDLING . .. .. e e e e e 3.—@
1.1, Alarm PrOCESSOr. . . o ot ittt
1.2. Classes of Faults. . . .. ... i e e ;hz
1.3. SystemReactionto Faults. .. ....... ... e ET3
1.3. 1. Fault Tables. . .. 3~
1.3.2.  FaUlt ACtioN. . ... o 3~
1.4, Fault References. . ... e e e §4
1.5. Fault Reference Definitions . . . ... ... i :ES
1.6. Additional Fault Effects. . . ... .. e 3P
1.7. PLC Fault Table Display. . . . . ..o I

Page 12 Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual ALS 52102 c-en



Contents

ALS 52102 c—en

1.8. /O Fault Table Display. . . ... ... e 37
1.9. Accessing Additional Fault Information . .............................. ES
2. PLC FAULT TABLE EXPLANATIONS . . ... e 3
2.1, Fault ACHIONS. . . . oo 3-
2.2. Loss of, or Missing, Option Module . . ............ ... ... ... ... ....... 370
2.3. Reset of, Addition of, or Extra, Option Module. . ....................... 0
2.4. System Configuration Mismatch. . ......... . ... . i 31l
2.5. Option Module Software Failure . . . ... ... .. .. 3ril
2.6. Program Block Checksum Failure. . .. ...... ... . . leZ
2.7. LowBattery Signal . . ... 32
2.8. Constant Sweep Time Exceeded . ... ... ... ... Brl2
2.9. Application Fault . . . ... ... 3~
2.10. No User Program Present . . . ... e 313
2.11. Corrupted User Program on Power—-Up. . . ....... ... E‘Tl4
2.12. Password Access Failure. . . ... . 314
2.13. PLC CPU System Software Failure. . ......... .. ... 315
2.14. Communications Failure During Store. . . . ... El?
3. I/O FAULT TABLE EXPLANATIONS . ... e 3-18
3.1, Lossofl/OModule . . ... 39
3.2. Addition of /O Module . . . ... e ST]@
CHAPTER 4 — ALSPA P8-25/35/05 INSTRUCTION SET. . .. ...t 4+%
1. RELAY FUNCTIONS. . .. e e 42
1.1, USINg CONEACES. . . . vttt ettt e e e 42
1.2, USING COilS. . .. 4—@
1.3. Normally Open Contact —| [=— . . . . . oo oo 453
1.4. Normally Closed Contact —|/[—. . . . . ..ot 53
1D, GOl — () oo 4
1.6. Negated Coil —(/)— . . ..o 479
1.7. Retentive Coil —(M)— . ... 44
1.8. Negated Retentive Coil —(/M)—. . . . . ... 474
1.9. Positive Transition Coil =& ... 4-
1.10. Negative Transition Coil 48( . ......... i 4—
1.11. SET Coil —(S)—. « o ottt 419
1.12. RESET Coil —(R)—. . .« oo e 416
1.13. Retentive SET Coil —(SM)— . . . . .o
1.14. Retentive RESET Coil —(RM)— . . . . ... e 457
1.5, LINKS . oot 47
1.16. Continuation Coils ( <+>) and Contacts (<+> ) P 4-8
2. TIMERS AND COUNTERS . . . . e 4
2.1. Function Block Data Required for Timers and Counters. . ............... 49

Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 13



Contents

221, Parameters . . ... 4-1
222, Valid MemMOrY TYPES . . . oottt et e e e e 4
2.3, TMR L 41
231, Parameters . . ... 4-1
2.3.2.  Valid MemMOry TYPES . . . oottt e e e et e e 4
241, Parameters . . .. ..o 4-1
242, Valid MemOry TYPES . . . oottt et et e 4
2.5, UPCT R . . e 4—.%

2.5.1. ParameterS . . . o 4-1
252, Valid MemOry TYPES . . . .ottt et et e e 4
2.6.1. Param e erS . . .o 4—.2%
2.6.2.  Valid MemoOry TYPES . . . oo oo e e e 4
3. MATH FUNCTIONS . . e e e e e e 472@
3.1. Standard Math Functions (ADD, SUB, MUL,DIV). . . ................... 423
3.1.1. Param e erS . . .o 4-2
3.1.2.  Valid MemOry TYPES . . . oottt e e e e e e 4
3.1.3. Math Functions and Data TYPeS. . . .. oottt 25
3.2, MOD (INT, DINT) .\ttt e e e e e e e e .—2%
3.2.1. Param e erS . . .o 4-2
3.2.2.  Valid MemMOry TYPES . . . oottt et e e e e e 4
3.3, SORT (INT, DINT). .ottt et e e e e e e e e e e e e 4-.%
3.3.1. ParameterS . . . o 4-2
3.3.2.  Valid MemMOry TYPES . . . oottt e e e e e e 4
3.4. Trig Function (SIN, COS, TAN, ASIN, ACOS, ATAN) . . ................. 4%0
3.4.1. ParameterS . . .o 4-3
3.4.2.  Valid MemMOry TYPES . . . oottt et e e 4
3.5. Logarithmic/Exponential Functions  (LOG, LN, EXP, EXPT) ........... %
3.5.1. ParameterS . . .o 4-3
3.5.2.  Valid Memory TYPeS. . . o oo e e 4
3.6. Radian Conversion (RAD, DEG). . . . ...ttt e 4;%4
3.6.1. Param e erS . . .o 4-3
3.6.2.  Valid MemOry TYPES . . . oottt et e 4491
4, RELATIONAL FUNCTIONS . . . . e 4.—.3@
4.1, COMPATISONS . . v vttt ettt e e e e e e e e e 4-3p
4.1.1. Param e erS . . .o 4-3
4.1.2.  Valid MemOrY TYPeS . . v vttt e e 4
4.2. RANGE (INT, DINT, WORD, DWORD) . . ... it 4—1§
4.2.1. Param e erS . . .o 4-3
4.2.2.  Valid MemoOry TYPES . . ottt e 4%
5. BIT OPERATION FUNCTIONS . . .. .. e e e e A
5.1. AND and OR (WORD) . . . ...\ttt ettt et e e et A
5.1.1. Param e erS . . .o 4-4
5.1.2.  Valid Memory TYPeS . . . oo e e 4
5.2. XOR  (WORD) . ..\ttt ettt e e e e e e 4 .—ﬁ
5.2.1. Param e erS . . .o 4-4
5.2.2.  Valid MemOry TYPeS . . . .ottt et e e 4
5.3. NOT  (WORD) . ..ottt ettt e e e e e e e e e e 4 .—ﬁ
5.3.1. Param e erS . . .o 4—.4E|

Page 14 Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual ALS 52102 c-en



Contents

5.3.2.  Valid MemOry TYPeS. . . .ottt e e 4
54. SHL and SHR  (WORD). .. ...\ttt 4@7
541, Parameters . . .. ... 4-4
5.4.2.  Valid MemMOry TYPES . . . .ottt e e e e 4
55. ROL and ROR  (WORD). . . ...\ttt e .4%9
55,1, Parameters . . . ... 4-4
552, Valid MemOry TYPeS. . . .ottt e e 4
5.6. BTST  (WORD). . ..\ttt ettt e e e e e e e 4—%
5.6.1. Parameters . . . . ... 4-5
5.6.2.  Valid MemOry TYPeS. . . .ottt et 4
5.7. BSET and BCLR  (WORD). . ...\ttt e e e e e e A+52
5.7.1.  Parameters . . .. ..o 4-5
5.7.2.  Valid MemMOry TYPeS . . . .ottt et e e e e 4
5.8. BPOS (WORD) . ...\ttt et e e 4§i
5.8.1. ParameterS . . .o 4-5
5.8.2.  Valid MemOry TYPES . . . .ottt e e 4%
5.9. MSKCMP (WORD,DWORD) . .......... i AP
5.9.1.  Parameters . . . . ... 4-5
5.9.2.  Valid MemMOry TYPES . . . .ottt e e e 4
6. DATA MOVE FUNCTIONS. . .. e e A— 6@
6.1. MOVE (BIT, INTWORD)4§9
6.1.1.  Parameters . . . . ..o 4-6
6.1.2.  Valid MemOry TYPeS . . . .ottt et e e 4
6.2. BLKMOV (INT, WORD, REAL). .. ....... . e 4—
6.2.1. Parameters . . . . .. 4-6
6.2.2.  Valid MemMOry TYPES . . . . oottt et e 4
6.3. BLKCLR  (WORD). . ..ottt ettt e e e e e e 4-.%
6.3.1.  Parameters . . . . .. 4-6
6.3.2.  Valid MemOry TYPES . . . .ottt et e 4
6.4. SHFR  (BIT,WORD) . .. ...ttt et 4.—%
6.4.1. ParameterS . . .o 4-6
6.4.2.  Valid MemOry TYPES . . . .ottt et 4
6.5. BITSEQ (BIT)4—§
6.5.1. MemoryRequired foraBitSequencer. ............. ... ... .. i i, 69
CHAPTER 5 — ALSPA P8-25/35/05 INSTRUCTION SET. .. ........ ... ... 4—@
6.5.2. Parameters . . . ... 4-7
6.5.3.  Valid Memory TYPeS. . . .ottt e 4
6.6. COMMREQ . . ...\t 4-
6.6.1. Command BIOCK. . . .. ... 4
6.6.2.  Parameters . . . . ... 4-7
6.6.3.  Valid MemOry TYPeS. . . .ottt 4§
7. TABLE FUNCTIONS . . .o e e e e 4=
7.1. ARRAY_MOVE (INT, DINT, BIT, BYTE, WORD). .. .................. 4-19
711, Parameters . . ... 4—.%
7.1.2. Valid MemMOry TYPES . . . oottt e e e e e e e e 4
7.2. SRCH_EQ and SRCH_NE (INT, DINT, BYTE, WORD)
SRCH_GT and SRCH_LT
SRCH GEand SRCH_LE . . ... ... 479
T.2.1.  Parameters . . .. ..o 4—.8@)
7.2.2.  Valid MemMOrY TYPES . . . .ottt e e e e e 4

ALS 52102 c-en Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 15



Contents

8. CONVERSIONFUNCTIONS............................................4.—@
8.1. (1.1 4-827
8.1.1. ParameterS . . . ot 4-8
8.1.2.  Valid MemOry TYPES . . . oottt ettt e e 4
8.2. (BCD—4, REAL) . ..\ttt et 4
8.2. 1. ParameterS . . . ot 4-8
8.2.2.  Valid MemMOrY TYPES . . . ottt et et e 4
8.3. —3>DINT  (REAL) oottt e 4
8.3. 1. ParameterS . . . o 4-8
8.3.2.  Valid MemoOry TYPeS. . . o oo e e 4
8.4. —>REAL (INT, DINT,BCD-4,WORD) ........ ... ... 4—
8.4.1. ParameterS . . .ot 4-8
8.4.2.  Valid MemMOrY TYPES . . . .ottt et e 4
8.5. —>WORD  (REAL) ...ttt e 4-
8.5. 1. ParameterS . . . . 4-8
8.5.2.  Valid MemOry TYPES . . . .ottt et e 4
8.6. TRUN  (INT, DINT) ...ttt et 4—
8.6.1.  ParameterS . . . . 4-8
8.6.2.  Valid MemOry TYPES . . . .ottt et e e 4
9. CONTROL FUNCTIONS. . .. e e e e e e e 4—.@
0.1, CALL . .. e 4—.9E|
9.2, DOIO. .t 4-92]
0.2. 1. ParameterS . . o ot 4-9
9.2.2.  Valid MemMOrY TYPES . . . oottt e et e e e e 4
9.2.3. Enhanced DO /O Function for the 331 and HigherCPUs. .. .. .................. -95
0.3, ENDD. .. e 4-
0.4, MCR .. e 4.—9@
0.5, ENDMCR . .. e .4.—1%)
0.6, JUMP. . . e e e 471E}
0.7, LABEL ..ttt 4-103
0.8. COMMENT . . . . e e e e e .—1%
9.9. SVCREQ4—_’IE4
0.9. 1. ParameterS . . . ot 410,
9.9.2.  Valid MemOry TYPES . . . o oo e e e 4—
9.9.3. SVCREQ 6: Change/Read Number of Words to Checksum. . .................. 106
9.9.3.1. ToReadtheCurrentWord Count .. .......... ...t 47307
9.9.3.2. ToSetaNewWord Count . ... ...ttt 45197
CHAPTER 6 — ALSPA P8-25/35/05 INSTRUCTION SET. .................... ... 4—1(@
9.9.4. SVCREQ7: Change/Read Time—of-DayClock. .......... ... ... .. ... ... 09
9.9.4.1. ParameterBIoCK ContentS . . ... ..ottt 47A11
9.9.4.2. To Change/Read Date and Time usingBCD Format . .................. 111
9.9.4.3. To Change/Read Date and Time using Packed ASCII with Embedded
ColoNsS FOrmMat . . .. 4-
9.9.5. SVCREQ 13: ShutDown (Stop) PLC. . . ... e 4 13
9.9.6. SVCREQ14: ClearFault Tables. . . ....... ... e i e 414
9.9.7. SVCREQ 15: Read Last-Logged Fault TableEntry. . ......................... 115
9.9.8. SVCREQ16: ReadElapsed TimeClock. ........... ... ... 118
9.9.9. SVCREQ18: Readl/OOverride Status. . . ..o o vv ittt e 4119
9.9.10. SVCREQ 23: Read Master Checksum. .. .......... ... . ... ..., 120
9.9.11. SVCREQ 26/30: Interrogate l/O. . . . . ..ot 4 H'
9.9.12. SVCREQ 29: Read Elapsed PowerDownTime. . ..., =122
Page 16 Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual ALS 52102 c-en



Contents

0.00. PID . A -1
9.10.1.  Parameters . . . ..ot 4-12,
9.10.2.  Valid MemMOIY TYPES. . . . oottt et e e e e 4
9.10.3. PIDParameter BlOC. . . .. ...t 4125
9.10.4. Operationofthe PID INStruction . . . . ... ... e 45TP6
9.10.5. InternalParametersinRefArray . .. ... 47131
9.10.6. PID Algorithm Selection (PIDISAorPIDIND)and Gains. . .. .................... 4F331
9.10.7. CV Amplitudeand Rate Limits . . ... ... ... 4-F32
9.10.8. Sample Period and PID Block Scheduling. . . .. ......... ... .. . i 33
9.10.9. Determiningthe ProcessCharacteristicsS. . .. ... i 133
9.10.10. Setting User Parameters Including Tuning Loop Gains. . ... .................... 134
9.10.11. Setting Loop Gains — Ziegler and Nichols Tuning Approach. . . ................. 135
9.10.12. Sample PID Call. . . ... 41—

APPENDIX A — INSTRUCTION TIMING ... ... e A-1 =

1 PLC FAULT TABLE . . . . oo e e e B—=p7
1.1. Long/Short Indicator . . .. ... B
L 2, SPANE. . . B4
1.3, RACK ..o B~
L4, SIOt .o B—
L1, TaSK. . ot B4
1.6. PLCFault Group . . ..o By
1.7, Fault ACHION. . . .. B5
1.8, Ermror Code . . ... Bt§
1.9, FaultExtraData. ... ....... ...t Brf
1.9.1.  Corrupted USer RAM GrOUR . . . oot vttt et e et e e e e e e e e e e
1.9.2. PLCCPU Hardware Failure (RAMFailure). .. ... e 8
1.10. PLC Fault Time Stamp. . . . ..ottt e e E
2. /O FAULT TABLE . . . . e B-97
2.1. Long/Short INdicator . . . ... ... e B.—@
2.2. Reference AdAress . . ... e B30
2.3. O Fault AdAress. . . . ..o B
2.4, RaCK ... B-
2. . SIOt . B-1
2.6. POINt ... . B-1%
2.7. HOFaAUIt GrOUR . . oo e e B-t3
2.8. WO FaUlt ACtION . . . ..o e B-1¥2
29. l/OFaultSpecificData . . ....... ..t B—p
2.10. Symbolic Fault SpecificData. . .. ... Bt32
2.11. Fault Actions for Specific Faults . . ... ... .. Bri2
2.12. /O Fault Time Stamp . . . ..o ot B-p

ALS 52102 c-en Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 17



Contents

APPENDIX C — INSTRUCTION MNEMONICS .. ... . C.—.l|:|
APPENDIX D — KEY FUNCTIONS ... ... . e D=1
APPENDIX E — USING FLOATING—POINT NUMBERS ....................... E-1m
1. FLOATING-POINT NUMBERS . . . . e E1g
2. VALUES OF FLOATING-POINT NUMBERS. . .. ........ ... . E-@
3. ERRORS IN FLOATING-POINT NUMBERS AND OPERATIONS. . ............ FE4
4. ENTERING AND DISPLAYING FLOATING-POINT NUMBERS .. ............. E+

Page 18 Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual ALS 52102 c-en



Figures

FIgure 2.1 — PLC SWEEP. . . .t ittt e e 2.—E|
Figure 2.2 — Programmer Communications Window Flow Chart. .. ........ ... .. ... .. ..... D2—9
Figure 2.3 — System Communications Flow Chart. . ......... ... . . . ., 110
Figure 2.4 — PCM Communications with the PLC. . . ... ... .. ... . . e P11
Figure 2.5 — Power—Up SEqUENCE. . . . ...ttt e EZS
Figure 2.6 — Time—Tick Contact Timing Diagram . . ... ... e ZEPO
Figure 2.7 — Alspa C80—35 1/O StrUCTUIe . . . . . . oot e e e e B4
Figure 4.1 — Independent Term Algorithm (PIDIND). . . . . ... e AT332

ALS 52102 c-en Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 19



Tables

Table 2.1 — Sweep Time Contribution. . . ... ... . . Bt4
Table 2.2 — 1/0O Scan Time Contribution for Alspa C80-35 Modules (in milliseconds). ... ... .. ]2
Table 2.3 — I/0O Scan Time Contribution for Alspa C80-35 351/352 Module (in milliseconds) . . [] 2-6
Table 2.4 — Example Sweep Time Calculation (for an Alspa C80-35 Model 331L.PLC)........ 0 2-7
Table 2.5 — Register References. . . ... . e 518
Table 2.6 — Discrete ReferenCes . . . ... Elg
Table 2.7 — Data TYPES . . ottt 22
Table 2.8 — System Status References. . . ... .. @—22
Table 2.8 — System Status References — Continued . . ........... ... . ... £-23
Table 2.9 — Model 35 I/O Modules. . . ... ... 2135
Table 2.10 — Model 25 I/O Modules. . . . . ... 2@7
Table 2.11 — Micro PLC ModelS. . . .. ..o 2—@8
Table 3.1 — Fault SUMMALY. . . . ..o 3.—1%3
Table 3.2 — Fault ACHIONS. . . .. .o 34
Table 4.1 — Types of CoNtacts . . . ... ... i e e 5-2
Table 4.2 —Types of Coils. . . .. ... . e e A—

Table 4.3 — Service Request FUNCHIQNS . . . . ...t 47104
Table 4.4 — PID Parameters OVEIVIEW . . . . . vt ittt e e e e e e e e e e e .4@25
Table 4.5 — PID Parameters Details . . . ... ... 45327
Table 4.5 — PID Parameters Details (Continued) . .. ... . e 4128
Table 4.5 — PID Parameters Details (Continued) . .. ... ... . i 4129
Table 4.5 — PID Parameters Details (Continued) . .. ........ . i 4130
Table A.1 — INStruction TIMING . . . . .ot e Afg
Table A.1 — Instruction Timing — Continued. . . . ... ... e /ES
Table A.1 — Instruction Timing — Continued. . . . ... ...t e /ﬁ4
Table A.1 — Instruction Timing — Continued . . . . . .. ... £55
Table A.1 — Instruction Timing — Continued . . . .. ... .. e EG
Table A.1 — Instruction Timing — Continued . . . ... ... e 57
Table A.1 — Instruction Timing — Continued . . . .. ... . e 'EIS
Table A.2 — Instruction Sizes for 351 and 352 CRUS . . . . ... A8
Table B.1 — PLC Fault GroUPS. . . . oottt e e e e e e B
Table B.2 — PLC Fault ACtIONS. . . . .. qip
Table B.3 — Alarm Error Codes for PLC CPU Software Faults. . .. .......... .. ... .. ...... -6
Table B.4 — Alarm Error Codes for PLC Faults. . . ... ... e E—?
Table B.5 — PLC Fault Data — lllegal Boolean Opcode Detected. ... ......... ... ... ... ... B-8
Table B.6 — PLC Fault Time Stamp. . . . . ..ot e e e ES
Table B.7 — I/O Fault Table Format Indicator Byte. .. ... B=10
Table B.8 — I/O Reference Aress. . . . ... e BFj0
Table B.9 — I/O Reference Address Memory TYPe . . ..ottt Erlo
Table B.10 — /O FaUlt GroUPS . . . . o oottt e e Byl
Table B.11 — I/O Fault ACtIONS . . . . . . e e B.—EF
Table B.12 — I/O Fault Specific Data. . . ... ... e Br32
Table B.13 — /O Fault TiMe Stamp. . . . ..o e e e BEIIZ

Page 20 Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual ALS 52102 c-en



Chapter | Introduction

The Alspa C80-35 PLC, Alspa C80-25 PLC and Alspa C80-05 Micro PLC are members of the Cegelec
Alspa 8000 PLC range of programmable logic controllers (PLCs). They are easy to install and configure, offer
advanced programming features, and are compatible with the Alspa C80-75 PLC.

The Alspa C80-25 PLC provides a cost—effective platform for low I/O count applications. The primary objectives
of the Alspa C80-25 PLC are:

® To provide a small PLC that is easy to use, install, upgrade and maintain.
® To provide a cost—effective family—compatible PLC.

® To provide easier system integration through standard communication hardware and protocols.

The Alspa C80-05 Micro PLC also provides a cost-effective platform for lower 1/O count applications. The
primary objectives of the Micro PLC are the same as those for the Alspa C80-25. In addition, the Micro PLC offers
the following:

® The Micro PLC has the CPU, power supply, inputs and outputs all built into one small device.
® Most models also have a high speed counter.

® Because the CPU, power supply, inputs and outputs are all built into one device, it is very easy to configure.

1. SOFTWARE ARCHITECTURE

The software structure for the Alspa C80-35 PLC (except 351 models) and Alspa C80-25 PLC uses an architecture
that manages memory and execution priority in the 80188 microprocessor. Models 351 and 352 uses an 80386 EX
microprocessor. The Alspa C80-05 Micro PLC uses the H8 microprocessor. This operation supports both program
execution and basic housekeeping tasks such as diagnostic routines, input/output scanners and alarm processing.
The system software also contains routines to communicate with the programmer. These routines provide for the
upload and download of application programs, return of status information, and control of the PLC.

In the Alspa C80-35 PLC, the application (user logic) program which controls the end process to which the PLC

is applied is controlled by a dedicated Instruction Sequencer Coprocessor (ISCP). The ISCP is implemented in
hardware in the Model 313 and higher and in software in the Model 311 systems, and the Micro PLC. The 80188

microprocessor and the ISCP can execute simultaneously, allowing the microprocessor to service communications
while the ISCP is executing the bulk of the application program; however, the microprocessor must execute the
non-boolean function blocks.
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2. FAULT HANDLING

Faults occur in the Alspa C80-35 PLC, Alspa C80-25 and Alspa C80-05 Micro PLC when certain failures or
conditions happen that affect the operation and performance of the system. These conditions may affect the ability
of the PLC to control a machine or process. Other conditions may only act as an alert, such as a low battery signal
to indicate that the voltage of the battery protecting the memory is low and should be replaced. The condition or
failure is called a fault.

Faults are handled by a software alarm processor function which records the faults in either the PLC fault table
or the I/O fault table. (The Model 331 and Model 340/341 CPUs also time—stamp the faults.) These tables can be
displayed on the PLC Fault Table and I/0O Fault Table screens in Alspa P8—-25/35/05 software using the control and
status functions.

3. ALSPA C80-25, C80-35, C80-05 INSTRUCTION SET

Programming consists of creating an application program for a PLC. Because Alspa C80-35, C80-25 and C80-05
Micro PLCs have a common instruction set, they can all be programmed using the same softwarE| Chapter 4 of
this manual describes the instruction set used to create ladder logic programs for the Alspa C80-35, C80-25 and
C80-05 Micro PLCs.

If the Alspa P8-25/35/05 programming software is not yet installed, please refer AA$h&2201 Alspa
P8-25/35/05 Programming Software for Alspa C80-35, C80-25 and C80-05 PLCs User’s ,Manual
instructions. The user’s manual explains how to create, transfer, edit and print programs.

Configuration is the process of assigning logical addresses, as well as other characteristics, to the hardware
modules in the system. It may be done either before or after programming, using the configuration software which
is part of Alspa P8-25/35/05 software; however, it is recommended that configuration be done first. If that has not
been done, you should refer to theS 52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35,
C80-25 and C80-05 PLCs User’s Manual decide whether it is best to begin programming at this time.

3.1. Contacts, Coils and Links

The most basic elements of a program are relay functions, which are described EF teelyy8Hunctions

These contacts and coils represent machine inputs and outputs, and can be used to control the flow of logic through
the program. They enable or prevent the execution of other program functions in a rung and indicate the states of
outputs. The Alspa P8 software provides many types of contacts and coils for maximum programming flexibility.

3.2. Timers and Counters

For information about using an on—delay or stopwatch—type timer, as well as up and down counters, refer to
chaptel1_-|4,|'§]2Timers and Counters
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3.3. Math

Math functions include addition, subtraction, multiplication, division, modulo division and square root. Release
7 also provides support for floating point math with the CPU 352 only. Floating point math uses the REAL data
type. Additional math instructions supported by the CPU 352 include trigonometric, logarithmic/exponential and
radian conversion. These functions are explained in cEpE M&tI3.Functions

Each math function operates on two signed or double precision signed integer numbers of the same type. If the
numbers you are working with are not the same type (for example, if one is a signed integer and the other is in
4—digit BCD format), you must first program one of the conversion functions (descriﬁd in § 8.) to make the input
types match.

3.4. Convert Data to Another Type

Many program functions (like the math functions) operate on numbers which must be of the same type. Use the
conversion functions, described in chapfe[4, @@ersion Functions you need to change a number to word,
BCD, or signed integer format.

3.5. Compare Two Numbers

To compare two numbers (which must be the same type), to see whether one is greater than, equal to, or less than
the other, use one of the relational functions described in qhppger Refational Functions

3.6. Manipulate Bit Strings

Chapter4,[$5Bit Operation Functionscontains information about data move and boolean operations on data
that is in the form of bit strings:

1. To perform boolean operations (AND, OR, XOR, NOT) on two bit strings of the same length.

2. To create an output string that is a copy of an input bit string, but with its bits inverted, shifted, or rotated. Also,
use the data move functions to clear an area of memory and fill it with typed data.

3.7. Move Data

Refer to chapter 4§ &ata Move Functionsto create program logic that will:

1. Copy data to another location. Data is copied as individual bits.

2. Move a block of constants into memory.

3. Clear an area of discrete or register reference memory.

4. Shift data from one memory location to another, capturing the data that has been shifted out.
5

Perform a bit sequence shift through an array of bits.

3.8. Array Move and Search

To search for array values and compare them to a specified value or copy a specified number of data elements,
use the table functions described in ch@teﬁl,'@ﬁle Functions
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3.9. Dol/lO

To perform an immediate 1/0 update of rack—mounted modules in the system, use the DO 1/O function described
in chaptgr,[§)9Control Functions

3.10. Communicate with Other Modules

If the CPU must communicate with an intelligent module in the system (for example, to send data to a PCM), use
a COMMREQ function. See cha@er idl g@ntrol Functions

3.11. Special Services from the PLC

Use the SVCREQ function described in ch@teﬁl,@cﬁltrol Functiongto:

1. Change/read the checksum task state and number of words to checksum.
Change/read the time—of-day clock state and values.
Shut down the PLC.
Clear the fault tables.

Read the last—logged fault table entry.

Read the I/O override status.

2

3

4

5

6. Read the elapsed time clock.
7

8. Read Master Checksum.

9

Interrogate 1/O.

10. Read Elapsed Power Down Time.

3.12. Rung Explanation

To add rung comment text to the program, use the COMMENT function described in @aEprObn@@.
Functions

3.13. Control Functions

Use the MCR function to execute part of the program with negative logic, or the JUMP function to skip part of
the program entirely. See chamerrﬂ geontrol Functionsfor information.
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3.14. Additional Reference Information

AppendiEA lists the memory size in bytes and the execution time in microseconds for each programming
instruction described in chapter 4.

AppendigP describes how to interpret the message structure format when reading the PLC and I/O fault tables.
Refer to appenq'm C for a listing of the instruction mnemonics used with Alspa P8-25/35/05 software.

Refer to appenq'm D for a listing of the special keyboard assignments used with Alspa P8-25/35/05 software.
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Chapter | System Operation

This chapter describes certain system operations of the Alspa C80-35 PLC, Alspa C80-25 PLC and C80-05 Micro
PLCs. These system operations include:

® A summary of PLC sweep sequences (see § 1.).

® Program organization and user references/dataEee §2)).
® Power—up and power—down sequences @e 8 3.).

® Clocks and timers (seg§ 4.).

® System security through password assignment Eee §5).
® Model 35 I/O modules (seEp 6.).

® Model 25 and Micro I/O (se¢§ 6.).

1. PLC SWEEP SUMMARY

The logic program in the Alspa C80-35, Alspa C80-25 and Micro PLCs execute repeatedly until stopped by a
command from the programmer or a command from another device. The sequence of operations necessary to
execute a program one time is called a sweep. In addition to executing the logic program, the sweep includes
obtaining data from input devices, sending data to output devices, performing internal housekeeping, servicing
the programmer and servicing other communications.

The Alspa C80-35, Alspa C80-25 and Micro PLCs normally operate in Standard Program Sweep mode. Other
operating modes include STOP with I/O Disabled mode, STOP with /0O Enabled mode, and Constant Sweep mode.
Each of these modes, described in this chapter, is controlled by external events and application configuration
settings. The PLC makes the decision regarding its operating mode at the start of every sweep.
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1.1. Standard Program Sweep

Standard Program Sweep mode normally runs under all conditions. The CPU operates by executing an application
program, updating 1/O, and performing communications and other tasks. This occurs in a repetitive cycle called
the CPU sweep. There are seven parts to the execution sequence of the Standard Program Sweep:

1. Start—of-sweep housekeeping.
Input scan (read inputs).

Application program logic solution.

Programmer service.

2.

3

4. Output scan (update outputs).
5

6. Non—programmer service.

7.

Diagnostics.

All of these steps, except programmer service, execute every sweep. Programmer service only occurs if a board
fault has been detected or if the programming device issues a service request. The sequence of the standard program
sweep is shown in the following figure.
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As shown in the PLC sweep sequence, several items are included in the sweep. These items contribute to the total
sweep time as shown in the following table.

Table 2.1 — Sweep Time Contribution

Description Time Contribution (ms) 4
Sweep .
Element Micro 211 311/313| 331 341 351
Housekeeping | ® Calculate sweep time. 0.368 | 0.898 0.714 0.705 0.424 0.279
® Schedule start of next sweep.
® Determine mode of next sweep.
e Update fault reference tables.
® Resetwatchdog timer.
Data Input | Input data is received from input and ® SqtﬂTabIe 2.2 for scan time contributions.
option modules.
Program User logic is solved. Execution time is dependent upon the length of the program
Execution and the type of instructions used in the program. Instruction

execution times are listed in AppeEl'x A.

Data Output | Output data is sent to output and option 0.1656 SeElTabIe 2.2 for scan time contributions.

modules.
Service External Service requests from HHP 1.93 6.526 | 4.426 | 4.524 | 2.476 | 0.334
Devices programming devices and
processed PCM2 | NIA | N/A | N/A | 3337 | 1943 | 0482

Reconfiguration| Slots with faulted modules and empty | N/A® N/A 0.458 | 0.639 | 0.463 | 0.319
slots are monitored.

Diagnostics | Verify user program integrity (time N/A7 0.083 | 0.050 | 0.048 | 0.031 | 0.010
contribution is the time required per word
checksummed each sweeb).

1. The scan time contribution of external device service is dependent upon the mode of the communications window in which e serv
processed. If the window mode iSMITED, a maximum of 6 ms will be spent during that window. If the window mode is
RUN-TO-COMPLETIONa maximum of 50 ms can be spent in that window, depending upon the number of requests which are presented
simultaneously.

2. These measurements were taken with the PCM physically present but not configured and with no application task runningl.on the PC
3. The number of words checksummed each sweep can be changed with the SVCREQ function block.

4. These measurements were taken with an empty program and the default configuration. The Alspa C80—35 PLCs were in aroempty 10-sl
rack with no extension racks connected.

5. The data input time for the Micro PLC can be determined as follows: 0.365 ms. (fixed scan) + 0.088 timse]fx (total sweep time)/0.5 ms.
6. Since the Micro PLC has a static set of I/O, reconfiguration is not necessary.

7. Since the user program for the Micro PLC is in Flash memory, it will not be checked for integrity.
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Table 2.2 — I/O Scan Time Contribution for Alspa C80—-35 Modules (in milliseconds)

CPU Model
331 341
Module Type 311/313 Main | Expansion | Remote | Main | Expansion | Remote
Rack Rack Rack | Rack Rack Rack

8-point discrete input 0.076 0.054 | 0.095 0.255 0.048| 0.089 0.249
16-point discrete input 0.075 0.055 | 0.097 0.257 0.048| 0.091 0.250
32-point discrete input 0.094 0.094 | 0.126 0.335 0.073| 0.115 0.321
8-point discrete output 0.084 0.059 | 0.097 0.252 0.053| 0.090 0.246
16-point discrete output 0.083 0.061 | 0.097 0.253 0.054| 0.090 0.248
32-point discrete output 0.109 0.075 | 0.129 0.333 0.079| 0.114 0.320
8-point combination input/output 0.165 0.141 | 0.218 0.529 0.098| 0.176 0.489
4-channel analog input 0.151 0.132 | 0.183 0.490 0.117| 0.160 0.462
2-channel analog output 0.161 0.138 | 0.182 0.428 0.099| 0.148 0.392
High-Speed Counter 2.070 2.190 | 2.868 5.587 1.580| 2.175 4.897
APM (1-axis) 2.330 2.460 | 3.175 6.647 1.750| 2.506 5.899

no devices 0.041 0.054 | 0.063 0.128 0.038| 0.048 0.085
NCM 8 X 64—point 11.420 | 11.570| 13.247 21.288 | 9.536| 10.648 19.485

devices

no devices 0.887 0.967 | 1.164 1.920 0.666| 0.901 1.626
NCM+ 32x64—point | 4120 | 6.250 | 8.529 21.352 | 5.043| 7.146 20.052

devices

not configured, or N/A 3.350 | N/A N/A 1.684| N/A N/A

n
PCM 311 agplicationtask

read 128 %R as N/A 4.900 N/A N/A 2.052| N/A N/A

fastas

possible
ADC 311 N/A 3.340 N/A N/A 1.678| N/A N/A
16-channel analog input 1.370 1.450 | 1.937 4.186 1.092| 1.570 3.796
(current or voltage)

Information (additional to what is provided on the previous page) for the Micro PLC is includedirS119
Alspa C80-05 Micro PLC User’s Manuahd will be included in this table in the manual that will accompany next
release of the Alspa P8-25/35/05 software.
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Table 2.3 — 1/0 Scan Time Contribution for Alspa C80-35 351/352 Module (in

milliseconds)

CPU
351/352
Module Type Main Expansion Remote
Rack Rack Rack

8-point discrete input 0.030 0.055 0.026
16-point discrete input 0.030 0.055 0.206
32-point discrete input 0.043 0.073 0.269
8-point discrete output 0.030 0.053 0.197
16-point discrete output 0.030 0.053 0.197
32-point discrete output 0.042 0.070 0.259
Combination discrete input/output 0.060 0.112 0.405
4-channel analog input 0.075 0.105 0.396
2-channel analog output 0.058 0.114 0.402
16-channel analog input 0.978 1.446 3.999
(current or voltage)
8-channel analog output 1.274 1.988 4.472
Combination analog input/output 1.220 1.999 4.338
High Speed Counter 1.381 2.106 5.221
APM (1-axis) 1.527 2.581 6.388
1/0 Processor 1.574 2.402 6.388
Ethernet Interface (no connection) 0.038 0.041 0.053

no devices 0.911 1.637 5.020
NCM 8 x 64—point 8.826 16.932 21.179

devices

no devices 0.567 0.866 1.830
NCM+ 32 x 64—point 1.714 2.514 5.783

devices

no devices 0.798 1.202 2.540
NBC 32-64 pt. devices| 18.382 25.377 70.777

not configured, or 0.476 N/A N/A

no application task
PCM 311 read 128 %R as 0.485 N/A N/A

fastas possible
ADC (no task) 0.476 N/A N/A
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1.1.1. Sweep Time Calculation

able 2.1 lists seven items that contribute to the sweep time of the PLC. The sweep time consists of fixed times
ousekeeping and diagnostics) and variable times. Variable times vary according to the I/O configuration, size
of the user program, and the type of programming device connected to the PLC.

1.1.2. Example of Sweep Time Calculation

An example of the calculations for determining the sweep time for an Alspa C80-35 model 331 PLC are shown
in the following table.

The modules and instructions used for these calculations are listed below:
® Input modules: five 16—point Model 35 input modules.
® Output modules: four 16—point Model 35 output modules.

® Programming instructions: A 1200-step program consisting of 700 boolean instructions (LD, AND, OR, etc.),
300 output coils (OUT, OUTM, etc.), and 200 math functions (ADD, SUB, etc.).

Table 2.4 — Example Sweep Time Calculation (for an Alspa C80-35 Model 331 PLC)

Time Contribution
Sweep wo/ w/ w/

Component Calculation Programmer HHP P8
Housekeeping | 0.705 ms 0.705 ms 0.705ms | 0.705ms
Data Input 0.055x5=0.275 ms 0.275 ms 0.275 ms 0.275 ms
Program 700 x 0.4us + 300 x 0.5us + 200 x 51.21s = 10.7 ms | 10.7 ms 10.7 ms 10.7 ms
Execution

Data Output 0.061 x4 =0.244 ms 0.244 ms 0.244ms | 0.244ms
Programmer 0.4 ms + programmer time + 0.6 ms 0ms 4.524 ms 2.454 ms
Service

Non- None in this example 0ms 0ms 0ms
Programmer
Service

Reconfiguration| 0.639 ms 0.639 ms 0.639ms | 0.638 ms
Diagnostics 0.048 ms 0.048 ms 0.048 ms | 0.048 ms
PLC Sweep Housekeeping + Data Input + Program 12.611 ms 17.135 ms | 15.065 ms
Time Execution + Data Output + Programmer

Service + Non-Programmer Service + Diagnostics
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1.1.3. Housekeeping

The housekeeping portion of the sweep performs all of the tasks necessary to prepare for the start of the sweep.
If the PLC is in Constant Sweep mode, the sweep is delayed until the required sweep time elapses. If the required
time has already elapsed, the OV_SWP %SA0002 contact is set, and the sweep continues without delay. Next,
timer values (hundredths, tenths, and seconds) are updated by calculating the difference from the start of the
previous sweep and the new sweep time. In order not to lose accuracy, the actual start of sweep is recorded in
100 microsecond increments. Each timer has a remainder field which contains the number of 100 microsecond

increments that have occurred since the last time the timer value was incremented.

1.1.4. Input Scan

Scanning of inputs occurs during the input scan portion of the sweep, just prior to the logic solution. During this
part of the sweep, all Model 35 input modules are scanned and their data stored in %l (discrete inputs) or %Al
(analog inputs) memory, as appropriate. Any global data received by an N80 Communications Module is stored
in %G memory. The Alspa C80-25 and Micro input scan includes discrete inputs only.

Modules are scanned in ascending reference address order, starting with the N80 Communications Module, then
discrete input modules, and finally analog input modules.

If the CPU is in STOP mode and the CPU is configured to not scan I/O in STOP mode, the input scan is skipped.

1.1.5. Application Program Logic Scan or Solution

The application program logic scan is when the application logic program actually executes. The logic solution
always begins with the first instruction in the user application program immediately following the completion of
the input scan. Solving the logic provides a new set of outputs. The logic solution ends when the END instruction
is executed.

The application program is executed by the ISCP and the 80C188 microprocessor. In the Model 313 and higher
CPUs, the ISCP executes the boolean instructions; and the 80C188 or 80386 EX executes the timer, counter, and
function blocks. In the Model 311 and C80-25 CPUs, the 80C188 executes all boolean, timer, counter and function
block instructions. On the Micro, the H8 processor executes all booleans and function blocks.

Many program control capabilities are provided by the control functions, described i”EP r doigtral,
Functions A list of execution times for each programming function can be found in a@ndm A.

1.1.6. Output Scan

Outputs are scanned during the output scan portion of the sweep, immediately following the logic solution. Outputs
are updated using data from %Q (for discrete outputs) and %AQ (for analog outputs) memory, as appropriate. If
the N80 Communications Module is configured to transmit global data, then data from %G memory is sent to the
NCM. The Alspa C80-25 and Micro output scans include discrete outputs only.

During the output scan, all Model 35 output modules are scanned in ascending reference address order.

If the CPU is in the STOP mode and the CPU is configured to not scan I/O during STOP mode, the output scan
is skipped. The output scan is completed when all output data has been sent to all Model 35 output modules.
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1.1.7. Logic Program Checksum Calculation

A checksum calculation is performed on the user program at the end of every sweep. Since it would take too long
to calculate the checksum of the entire program, you can specify the number of words from 0 to 32 to be
checksumed on the CPU detail screen. Refer to chapter 10 AL8$182201 Alspa P8-25/35/05 Programming
Software for Alspa C80-35, C80-25 and C80-05 PLCs User's Manual

If the calculated checksum does not match the reference checksum, the program checksum failure exception flag
is raised. This causes a fault entry to be inserted into the PLC fault table and the PLC mode to be changed to STOP.
If the checksum calculation fails, the programmer communications window is not affected.

1.2. Programmer Communications Window

This part of the sweep is dedicated to communicating with the programmer. If there is a programmer attached, the
CPU executes the programmer communications window. The programmer communications window will not
execute if there is no programmer attached and no board to be configured in the system. Only one board is
configured each sweep.

Support is provided for the Hand—Held Programmer and for other programmers that can connect to the serial port
and use the Serial Network Protocol (SNP) protocol. Support is also provided for programmer communications
with intelligent option modules.

In the default limited window mode, the CPU performs one operation for the programmer each sweep, that is, it
honors one service request or response to one key press. If the programmer makes a request that requires more than
6 milliseconds to process, the request processing is spread out over several sweeps so that no sweep is impacted
by more than 6 milliseconds. The following figure is a flow chart for the programmer communications portion of

the sweep.
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Figure 2.2 — Programmer Communications Window Flow Chart

ALS 52102 c-en Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 2-9



System Operation

1.3. System Communications Window (Models 331 and higher)

This is the part of the sweep where communications requests from intelligent option modules, such as the PCM,
are processed (see flow chart). Requests are serviced on a first—-come—first—served basis. However, since intelligent
option modules are polled in a round—robin fashion, no intelligent option module has priority over any other
intelligent option module.

In the defaultRUN-TO-COMPLETIOMode, the length of the system communications window is limited to 50
milliseconds when the PLC is in STOP mode. If an intelligent option module makes a request that requires more
than 50 milliseconds to process, the request is spread out over multiple sweeps so that no one sweep is impacted
by more than 50 milliseconds.
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Figure 2.3 — System Communications Flow Chart
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1.4. PCM Communications with the PLC (Model 331 and higher)
There is no way for intelligent option modules, such as the PCM, to interrupt the CPU when they need service.
The CPU must poll each intelligent option module for service requests. This polling occurs asynchronously in the

background during the sweep (see flow chart below).

When an intelligent option module is polled and sends the CPU a service request, the request is queued for
processing during the system communications window.

a43067
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REQUEST
?

YES

QUEUE REQUEST

Figure 2.4 — PCM Communications with the PLC

1.5. Standard Program Sweep Variations

In addition to the normal execution of the standard program sweep, certain variations can be encountered or forced.
These variations, described in the following paragraphs, can be displayed and/or changed from the PLC Control
and Status menu in the Alspa P8-25/35/05 programming software or using the Hand—Held Programmer. For more
information, refer to chapter BLC control and Statysn the ALS 52201 Alspa P8-25/35/05 Programming
Software for Alspa C80-35, C80—25 and C80-05 PLCs User’s MamuhkeALS 52202 Hand—-Held Programmer

for Alspa C80-35, C80-25 and C80-05 PLCs User’s Manual

1.5.1. Constant Sweep Time Mode

In the standard program sweep, each sweep executes as quickly as possible with a varying amount of time
consumed each sweep. An alternative to this iIEGNSTANT SWEEP TIMEnode, where each sweep consumes

the same amount of time. Use a constant sweep when I/O points or register values must be polled at a constant
frequency, such as in control algorithms. You can achieve this by setting the Configured Constant Sweep, which
will then become the default sweep mode, thereby taking effect each time the PLC goes from STOP to RUN mode.
A value from 5 to 200 milliseconds can be selected (or up to 500 milliseconds for the 351 and 352 CPUs) for the
constant sweep timer (default is 100 milliseconds).
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Due to variations in the time required for various parts of the PLC sweep, the constant sweep time should be set
at least 10 milliseconds higher than the sweep time that is displayed on the status line when theNRDRN&AD
SWEERNode. This prevents the occurrence of extraneous oversweep faults.

One reason for usinGONSTANT SWEEP TIMBEnode might be to ensure that I/O are updated at constant
intervals. Another reason might be to ensure that a certain amount of time elapses between the output scan and
the next sweep’s input scan, permitting inputs to settle after receiving output data from the program.

If the constant sweep timer expires before the sweep completes, the entire sweep, including the windows, is
completed. However, an oversweep fault is logged at the beginning of the next sweep.

Note

Remember, unlike thACTIVE CONSTANT SWEERwvhich can be edited
only in RUNmode, theCONFIGURED CONSTANT SWERW®ode can be
edited only duringg TOPmode and you must “Store the configuration from the
Programmer to the PLC” before the change will take effect. Once stored, this
becomes the default sweep mode.

1.5.2. PLC Sweep When in STOP Mode

When the PLC is i TOPmode, the application program is not executed. You can choose whether or not the 1/0
is scanned. I/O scans may execut&TOPmode if the IOScan—Stop parameter on the CPU detail screen is set
to YES. (Refer to chapter 10, in the.S 52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35,
C80-25 and C80-05 PLCs User’s Manufdr more information.) Communications with the programmer and
intelligent option modules continue. In addition, faulted board polling and board reconfiguration execution
continue while irSTOPmode. For efficiency, the operating system uses larger time—slice values than those used
in RUNmode (usually about 50 milliseconds per window).

1.6. Key Switch on 351/352 CPUs: Change Mode and Flash Protect

The 351 CPU has a key switch on the front of the module that allows you to protect Flash memory from being
over-written. When you turn the key to the ON/RUN position, no one can change the Flash memory without turning
the key to the OFF position.

Beginning with Release 7 of the 351 CPU and the 352 CPU, the same Key Switch has another function: it allows
you to switch the PLC into STOP mode, into RUN mode and to clear non-fatal faults as discussed in the next
section.

1.6.1. Using the Release 7 and Later Key Switch

Unlike the Flash Protection capabilities in the earlier release, if you do not enable the Key Switch through the
RUN/STOP Key Switch parameter in the CPU’s configuration screen, the CPU does not have the enhanced control
discussed here (refer to chapter 10 § 3, “Configuring the CPU Module,” iALiBe52201 Alspa P8-25/35/05
Programming Software for Alspa C80-35, C80-25 and C80-05 PLCs User’s Mémuaformation on how to

set that parameter).
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The operation of the Key Switch has the same safeguards and checks before the PLC goes to RUN mode just like
the existing transition to RUN mode; i.e., the PLC will not go to RUN mode via Key Switch input when the PLC

is in STOP/FAULT mode. However, you can clear non-fatal faults and put the PLC in RUN mode through the use
of Key Switch.

If there are faults in the fault tables thae not fatal (i.e., they do not cause the CPU to be placed in the
STOP/FAULT mode), then the CPU will be placed in RUN mode the first time you turn the key from Stop to Run
and the fault tables will NOT be cleared.

If there are faults in the fault table tlzae fatal (CPU in STOP/FAULT mode), then the first transition of the Key

Switch from the STOP position to the RUN position will cause the CPU RUN light to begin to flash at 2 Hz rate
and a 5 second timer will begin. The flashing RUN light is an indication that there are fatal fault(s) in the fault
tables. In which case, the CPU will NOT be placed in the RUN state even though the Key Switch is in RUN position.

1.6.2. Clearing the Fault Table with the Key Switch

If you turn the key from the RUN to STOP and back to RUN position during the 5 seconds when the RUN light
is flashing this will cause the faults to be cleared and the CPU will be placed into RUN mode. The light will stop
flashing and will go solid ON at this point. The switch is required to be kept in either RUN or STOP position for
at least 1/2 second before switching back to other position to take effect.

Note

If you allow the 5 second timer to expire (RUN light stops flashing) the CPU
will remain in its original state, STOP/FAULT mode, with faults in the fault
table. If you turn the Key Switch from the STOP to RUN position again at this
time, the process will be repeated with this being the first transition.
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The following table provides a summary of how the two CPU parameter settings affecting the Key Switch (R/S
Switch and 10Scan-Stop) and the Key Switch’s physical position affect PLC.

R/S Key Switch Key I/O Scan-Stop
Parameter in CPU Switch Parameter in CPU PLC Operation
Configuration Position Configuration
OFF X X All PLC Programmer Modes are allowed.
ON ON/RUN X All PLC Programmer Modes are allowed.
ON OFF/STOP X PLC not allowed to go to RUN.
ON Toggle Key X PLC goes to RUN if no fatal faults are present
Switch from otherwise, the RUN LED blinks for 5 seconds.
OFF/STOP
to ON/RUN
ON Toggle Key NO PLC goes to STOP-NO 10
Switch from
ON/RUN to
OFF/STOP
ON Toggle Key YES PLC goes to STOP-IO
Switch from
ON/RUN to
OFF/STOP

X=Hasno effectregardles®f setting

Page 2-14 Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual ALS 52102 c—en



System Operation

2. PROGRAM ORGANIZATION AND USER REFERENCES/DATA

The total logic size for the Alspa C80-35 programmable controller can be WBtin6size for a Model 311 or
Model 313 CPU, up to 1B in size for a Model 331 and up to B8 for Model 341 or Model 351 and 352 CPUs.
A program for the Alspa C80-25 programmable controller can be uKBig size for a Model 211 CPU. A
program for the Alspa 8000 Micro programmable controller can be uoi6 size, up to 12 Kb for a 28 point
C80-05 Micro PLC.

The user program contains logic that is used when it is started up. The maximum number of rungs allowed per logic
block (main or subroutine) is 3000. The logic is executed repeatedly by the PLC.

read inputs
\J
PROGRAM
write outputs

Refer to either thALS 52117 Alspa C80-35 PLC Installation Mandiat a listing of program sizes and reference
limits for each model CPU.

All programs begin with a variable declaration table. This table lists the nicknames and reference descriptions that
have been assigned in the user program.

The block declaration editor lists subroutine blocks declared in the main program.

2.1. Subroutine Blocks (Alspa C80-35 PLC only)

A program can “call” subroutine blocks as it executes. A subroutine must be declared through the block declaration
editor before a CALL instruction can be used for that subroutine. A maximum of 64 subroutine block declarations
in the program and 64 CALL instructions are allowed for each logic block in the program. The maximum size of
a subroutine block is 16K bytes or 3000 rungs, but the main program and all subroutines must fit within the logic
size constraints for that CPU model.

Note

Subroutine blocks are not available for the Alspa C80-25 PLC nor for the
Micro.

The use of subroutines is optional. Dividing a program into smaller subroutines can simplify programming and
reduce the overall amount of logic needed for the program.
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2.1.1. Examples of Using Subroutine Blocks

As an example, the logic for a program could be divided into three subroutines, each of which could be called as
needed from the program. In this example, the program might contain little logic, serving primarily to sequence

the subroutine blocks.

SUBROUTINE
2

| J

PROGRAM

SUBROUTINE
3

SUBROUTINE
4

\

A subroutine block can be used many times as the program executes. Logic which needs to be repeated several
times in a program could be entered in a subroutine block. Calls would then be made to that subroutine block to

access the logic. In this way, total program size is reduced.

4

SUBROUTINE

PROGRAM > >
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In addition to being called from the program, subroutine blocks can also be called by other subroutine blocks. A
subroutine block may even call itself.
SUBROUTINE

—l >

PROGRAM SUBROUTINE
4

SUBROUTINE Al
3

There is no limit to the number of levels of calls to subroutine blocks that Alspa P8 software will allow. However,
the PLC will only allow eight nested calls before an “Application Stack Overflow” fault is logged and the PLC
transitions to STOP/FAULT mode. The call level nesting counts the program as level 1.

2.1.2. How Subroutine Blocks are Called

A subroutine block executes when called from the program logic in the program or from another block.

%I10004 %T0001
11

%0006 |

[
— | CALLASTRO |—
| (SUBROUTINE) |
|

%I10003 %I0010 %Q0010

This example shows the subroutine CALL instruction as it will appear in the calling block. By positioning the
cursor within the instruction, you can press F10 to zoom into the subroutine.
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2.1.3. Periodic Subroutines

Version 4.20 or later of the 340 and higher CPUs support periodic subroutines — see chapter 3, “Subroutine
Blocks” of theALS 52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35, C80-25 and C80-05
PLCs User’s ManualPlease note the following restrictions:

1.

Time (TMR, ONDTR, and OFDTR) function blocks will not execute properly within a periodic subroutine.

A DOIO function block within a periodic subroutine whose reference range includes references assigned to
a Smart 1/0 Module (HSC, APM, NBC, etc.) will cause the CPU to lose communication with the module. The
FST_SCN and LST_SCN contacts (%S1 and %S2) will have an indeterminate value during execution of the
periodic subroutine. A periodic subroutine cannot call or be called by other subroutines.

The latency for the periodic subroutine (i.e., the maximum interval between the time the periodic subroutine
should have executed and the time it actually executes) can be around 0.35 milliseconds if there is no PCM,
CMM, or ADC module in the main rack. If there is a PCM, CMM or ADC module in the main rack — even

if it is not configured or used — the latency can be almost 2.25 milliseconds. For that reason, use of the periodic
subroutine with PCM-based products )@ recommended.

2.2. User References

The data used in an application program is stored as either register or discrete references.

Table 2.5 — Register References

Type Description
%R The prefix %R is used to assign system register references, which will store program data such as the results of
calculations.
%Al The prefix %Al represents an analog input register. This prefix is followed by the register address of the reference

(e.g., %AI0015). An analog input register holds the value of one analog input or other value.

%AQ The prefix %AQ represents an analog output register. This prefix is followed by the register address of the reference
(e.g., %AQ0056). An analog output register holds the value of one analog output or other value.

Note

All register references are retained across a power cycle to the CPU.
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Table 2.6 — Discrete References

Type

Description

%l

The %l prefix represents input references. This prefix is followed by the reference’s address in the input table (e.g.,
%100121). %I references are located in the input status table, which stores the state of all inputs received from input

modules during the last input scan.

A reference address is assigned to discrete input modules using the configuration software or the H
Programmer. Until a reference address is assigned, no data will be received from the module.

and—Held

%Q

The %Q prefix represents physical output references. The coil check function of Alspa P8—25/35/05 softwa

re checks

for multiple uses of %Q references with relay coils or outputs on functions. You can select the level of coil checking

desired (SINGLE, WARN MULTIPLE, or MULTIPLE). Refer to thé.S 52201 Alspa P8-25/35/05 Programm
Software for Alspa C80-35, C80-25 and C80-05 PLCs User's Mdnuatore information about this feature.

ng

The %Q prefix is followed by the reference’s address in the output table (e.g., %Q00016). %Q references are located
in the output status table, which stores the state of the output references as last set by the application program. This

output status table’s values are sent to output modules at the end of the program scan.

A reference address is assigned to discrete output modules using the configuration software or the H

and-Held

Programmer. Until a reference address is assigned, no data is sent to the module. A particular %Q reference may be

either retentive or non—retentive. *

%M

The %M prefix represents internal references. The coil check function of Alspa P8-25/35/05 software ¢
multiple uses of %M references with relay coils or outputs on functions. You can select the level of coil ¢
desired (SINGLE, WARN MULTIPLE, or MULTIPLE). Refer to thé.S 52201 Alspa P8-25/35/05 Programm
Software for Alspa C80-35, C80-25 and C80-05 PLCs User's Mdouaiore information about this feature.
particular %M reference may be either retentive or non—retentive. *

ecks for
hecking
ng
A

%T

The %T prefix represents temporary references. These references are never checked for multiple coil use and can,
therefore,be used many times in the same program even when coil use checking is enabled. %T may be used to prevent

coil use conflicts while using the cut/paste and file write/include functions.

Becausethis memory is intended for temporary use, itis never retained through powBUd$tsS TOR-to-RUN
transitions and cannot be used with retentive coils.

%S

The %S prefixrepresents system status references. Thesereferences are usedtoaccess special PLC data, such astimers,

scan information, and fault information. System references include %S, %SA, %SB, and %SC references.

%S, %SA, %SB, and %SC can be used on any contacts.

%SA, %SB, and %SC can be used on retentive coils —(M)—.

%S can be used as word or bit—string input arguments to functions or function blocks.

%SA, %SB, and %SC can be used as word or bit—string input or output arguments to functions and function blocks.

%G

The %G prefix represents global datareferences. These references are used to access data shared among

several PLCs.

%G references can be used on contacts and retentive coils because %G memory is always retentive. %G cannot be

used on non-retentive coils.

* Retentiveness is based on the type of coil. For more information, refer to “Retentiveness of DatEPn page 2-20.
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2.3. Transitions and Overrides

The %l, %Q, %M, and %G user references have associated transition and override bits. %T, %S, %SA, %SB, and
%SC references have transition bits, but not override bits. The CPU uses transition bits for counters and transitional
coils. Note that counters do not use the same kind of transition bits as coils. Transition bits for counters are stored
within the locating reference.

In the Model 331 and higher, override bits can be set. When override bits are set, the associated references cannot
be changed from the program or the input device; they can only be changed on command from the programmer.
CPU Models 323, 321, 313, 311, 211 and the Micro CPUs do not support overriding discrete references.

2.4. Retentiveness of Data

Data is said to be retentive if it is saved by the PLC when the PLC is stopped. The Alspa 8000 PLC preserves
program logic, fault tables and diagnostics, overrides and output forces, word data (%R, %Al, %AQ), bit data (%l,
%SC, %G, fault bits and reserved bits), %Q and %M data (unless used with non-retentive coils), and word data
stored in %Q and %M. %T data is not saved. Although, as stated above, %SC bit data is retentive, %S, %SA and
%SB are non-retentive.

%Q and %M references are non-retentive (i.e., cleared at power—up when the PLC switches from STOP to RUN)
whenever they are used with non-retentive coils. Non—retentive coils include coils —( )—, negated coils —(/)—,
SET coils —(S)— and RESET coils —(R)—.

When %Q or %M references are used with retentive coils, or are used as function block outputs, the contents are
retained through power loss amUN-to-STOR-to-RUN transitions. Retentive coils include retentive coils
—(M)—, negated retentive coils —(/M)—, retentive SET coils —(SM)— and retentive RESET coils —(RM)—.

The last time a %Q or %M reference is programmed on a coil instruction determines whether the %Q or %M
reference is retentive or non—retentive based on the coil type. For example, if %Q0001 was last programmed as
the reference of a retentive coil, the %Q0001 data will be retentive. However, if %Q0001 was last programmed
on a non-retentive coil, then the %Q0001 data will be non-retentive.
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2.5. Data Types

Data types include the following:

Table 2.7 — Data Types

Type Name Description Data Format
INT Signed Signed integers use 16-hit memory dpta Register 1
Integer locations, and are represented in P’ . "
complementnotation. The valid range ofaI S| | (16 bit positions)
INT data type is —32,768 to +32,767. | 16 1
DINT Double Double precision signed integers are stored
Precision | in 32-bit data memory locations (actually Register2 Register 1
Signed two consecutive 16—bit memory locatio )SI | | |
Integer and represented in 2's complemer‘.t
notation. (Bit 32 is the sign bit.) The val|d32 17 16 1
range of a DINT data type Is (Two’s Complement Value)
—2,147,483,648 to +2,147,483,867.
BIT Bit A Bit data type is the smallest unit pf

memory. It has two states, 1 or 0. A B|T
string may have length N.
BYTE Byte A Byte data type has an 8-bit value. The

valid range is 0 to 255 (0 to FF
hexadecimal).

>

WORD A Word data type uses 16 consecutive bits
of data memory; but, instead of the bits|in
the datalocation representing a number the Register 1
bits are independent of each other. Eachj bit
represents its own binary state (1 or 0), aid
the bits are not looked at together |tol6 1
represent an integer number. The valid

range of word values is 0 to FFFF.

BCD-4 | Four-Digit| Four—digit BCD numbers use 16-bit dqta

Binary memory locations. Each BCD digit uses Register 1
Coded four bits and can represent numbers .-
Decimal between 0 and 9. This BCD coding of the [41312]1 | (4BCDdigits)
16 bits has a legal value range of 010 9999.16 13 9 5 1

|  (16bitpositions)

REAL Floating- | Real numbers use 32 consecutive bits (ac-

Point tuaIIy_ two consecutive 16-bit memory Register 2 Register 1
locations). The range of numbers that ¢ 1n S| | | |

be stored in this format is from

+1 .401298E-45 ta 3.402823E+38. | 32 o 16 1

Refer to AppendixiE, “Using Floating- (Two's ComplementValue)

Point Numbers, for IEEE format.

S = Sign bit (0 = positive, 1 = negative).
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2.6. System Status References

System status references in the Alspa 8000 PLC are assigned to %S, %SA, %SB, and %SC memory. They each
have a nickname. Examples of time tick references include T_10MS, T_100MS, T_SEC and T_MIN. Examples
of convenience references include FST_SCN, ALW_ON and ALW_OFF.

Note

%S bits are read—only bits; do not write to these bits. You may, however, write
to %SA, %SB and %SC bits.

Listed below are available system status references, which may be used in an application program. When entering
logic, either the reference or the nickname can be used. Refer toqafaertiﬁxplanations and Correction
for more detailed fault descriptions and information on correcting the fault.

It is possible to use these special names in another context. However, if you attempt to use one of these names for
some other use (e.g., logic block name, folder name, etc.), the Alspa P8-25/35/05 software displays this prompt:

Reuse system reserved nickname ? (YIN)

Note

References not listed in the following table are not used for the Alspa C80-35
or Alspa C80-25 PLC.

Table 2.8 — System Status References

Reference | Nickname Definition
%S0001 FST_SCN | Setto 1 when the current sweep is the first sweep.
%S0002 LST_SCN | Resetfrom 1 to 0 when the current sweep is the last sweep.

%S0003 T_10MS 0.01 second timer contact.
%S0004 T_100MS | 0.1 second timer contact.
%S0005 T_SEC 1.0 second timer contact.
%S0006 T_MIN 1.0 minute timer contact.
%S0007 ALW_ON | Always ON.

%S0008 ALW_OFF | Always OFF.

%S0009 SY_FULL | Setwhenthe PLC faulttable fills up. Cleared when an entry is removed from the PLC fault table
and when the PLC fault table is cleared.

%S0010 I0_FULL | Setwhen the I/O fault table fills up. Cleared when an entry is removed from the I/O fault table
and when the I/O fault table is cleared.

%S0011 OVR_PRE| Setwhen an override exists in %I, %Q, %M, or %G memory.

%S0013 PRG_CHK| Setwhen background program check is active.

%S0014 PLC_BAT | Setto indicate a bad battery in a Release 4 or later CPU. The contact reference is updated once

per sweep.

%S0017 SNPXACT | SNP-X host is actively attached to the CPU.
%S0018 SNPX_RD [ SNP-X host has read data from the CPU.
%S0019 SNPX_WT | SNP-X host has written data to the CPU.

%S0020 Set ON when a relational function using REAL data executes successfully. |It is
cleared when either input is NaN (Not a Number).
%S0032 Reserved for use by the Alspa P8—25/35/05 software.
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Table 2.8 — System Status References — Continued

eference

PLC

during a

the PLC

cing the

the PLC

bperation

red when

ault table

Reference| Nickname Definition

%SA0001 PB_SUM Set when a checksum calculated on the application program does not match the r
checksum. If the fault was due to a temporary failure, the discrete bit can be cleared by again
storing the program to the CPU. If the fault was due to a hard RAM failure, the CPU must be
replaced.

%SA0002 OV_SWP | Setwhenthe PLC detectsthatthe previous sweep took longerthan the time specified by the user.
Cleared when the PLC detects that the previous sweep did not take longer than the specified
time. Itis also cleared during the transition from STOP to RUN mode. Only valid if the
is in Constant Sweep mode.

%SA0003 APL_FLT Set when an application fault occurs. Cleared when the PLC transitions from STOP to RUN
mode.

%SA0009 CFG_MM Setwhen a configuration mismatch is detected during system power—up or during a stare of the
configuration. Cleared by powering up the PLC when no mismatches are present or
store of configuration that matches hardware.

%SA0010 HRD_CPU | Setwhen the diagnostics detects a problem with the CPU hardware. Cleared by replacing the
CPU module.

%SA0011 | LOW_BAT | Setwhen alow battery fault occurs. Cleared by replacing the battery and ensuring that
powers up without the low battery condition.

%SA0014 LOS_IOM | Setwhen an I/0O module stops communicating with the PLC CPU. Cleared by replaging the
module and cycling power on the main rack.

%SA0015 LOS_SIO Setwhen an option module stops communicating with the PLC CPU. Cleared by repla
module and cycling power on the main rack.

%SA0019 ADD_IOM | Setwhenan /O module is added to arack. Cleared by cycling power on the main rack and when
the configuration matches the hardware after a store.

%SA0020 ADD_SIO | Setwhen an option module is added to a rack. Cleared by cycling power on the main rack and
when the configuration matches the hardware after a store.

%SA0027 HRD_SIO | Setwhen a hardware failure is detected in an option module. Cleared by replacing the module
and cycling power on the main rack.

%SA0031 SFT_SIO Set when an unrecoverable software fault is detected in an option module. Cleared by cycling
power on the main rack and when the configuration matches the hardware.

%SB0010 | BAD_RAM [ Setwhenthe CPU detects corrupted RAM memory at power—up. Cleared when the CPU detects
that RAM memory is valid at power—up.

%SB0011 | BAD_PWD | Setwhen a password access violation occurs. Cleared when the PLC fault table is cleared.

%SB0013 SFT_CPU | Setwhen the CPU detects an unrecoverable error in the software. Cleared by clearing
fault table.

%SB0014 STOR_ER | Setwhen an error occurs during a programmer store operation. Cleared when a store
is completed successfully.

%SC0009 ANY_FLT | Setwhen any fault occurs. Cleared when both fault tables have no entries.

%SC0010 SY_FLT Setwhen any fault occurs that causes an entry to be placed in the PLC faulttable. Clea
the PLC fault table has no entries.

%SC0011 I0_FLT Setwhen any fault occurs that causes an entry to be placed in the I/O fault table. Cleared when
the I/O fault table has no entries.

%SC0012 SY_PRES | Setaslongasthereis atleast one entry in the PLC fault table. Cleared when the PLC f
has no entries.

%SC0013 IO_PRES | Setaslong as there is at least one entry in the I/O fault table. Cleared when the 1/O fault table
has no entries.

%SC0014 | HRD_FLT Set when a hardware fault occurs. Cleared when both fault tables have no entries.

%SC0015 | SFT_FLT Set when a software fault occurs. Cleared when both fault tables have no entries.
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2.7. Function Block Structure

Each rung of logic is composed of one or more programming instructions. These may be simple relays or more
complex functions.

2.7.1. Format of Ladder Logic Relays

The Alspa P8-25/35/05 software includes several types of relay functions. These functions provide basic flow and
control of logic in the program. Examples include a normally open relay contact (—| |—) and a negated coil
(—(N—). Each of these relay contacts and coils has one input and one output. Together, they provide logic flow
through the contact or coil.

Each relay contact or coil must be given a reference which is entered when selecting the relay. For a contact, the
reference represents a location in memory that determines the flow of power into the contact. In the following
example, if reference %10122 is ON, power will flow through this relay contact

%10122
For a colil, the reference represents a location in memory that is controlled by the flow of power into the coil. In
this example, if power flows into the left side of the coil, reference %Q0004 is turned ON

%Q0004
Alspa P8-25/35/05 software and the Hand—Held Programmer both have a coil check function that checks for
multiple uses of %Q or %M references with relay coils or outputs on functions. You can select the level of coil
checking desired (SINGLE, WARN MULTIPLE, or MULTIPLE). Refer to theS 52201 Alspa P8-25/35/05
Programming Software for Alspa C80-35, C80-25 and C80-05 PLCs User's Mamutiie ALS 52202
Hand—Held Programmer for Alspa C80-35, C80-25 and C80-05 PLCs User’s Mamumabre information about
this feature.

2.7.2. Format of Program Function Blocks

Some functions are very simple, like the MCR function, which is shown with the abbreviated hame of the function
within brackets:

—[MCR -

Other functions are more complex. They may have several places where you will enter information to be used by
the function.

The function block illustrated below is multiplication (MUL). Its parts are typical of many Alspa P8-25/35/05
program functions. The upper part of the function block shows the name of the function. It may also show a data
type; in this case, signed integer.

|  This is the function block name (MUL)
| | anddatatype (INT). INT (signed integer)
| MUL_|— | represents the type and size of data to be

| |JINT[ | actedon.
| |
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Many program functions allow you to select the data type for the function after selecting the function. For example,
the data type for the MUL function could be changed to double precision signed integer. Additional information
on data types is provided earlier in this chapter.

2.7.3. Function Block Parameters

Each line entering the left side of a function block represents an input for that function. There are two forms of
input that can be passed into a function block; they are constants and references. A constant is an explicit value.
A reference is the address of a value.

In the following example, input parameter I1 comes into the ADD function block as a constant, and input parameter
I2 comes in as a reference.

%0001 | | %Q0001
[ | ADD_|
[INT |
[ |
CONST —|I1 Q|—%R0002
+00010| |
[
%R0001 —[12 |

Each line exiting the right side of the function block represents an output. There is only one form of output from
a function block or reference. Outputs can never be written to constants.

Where the question marks appear on the left of a function block, you will enter either the data itself or a reference
location where the data is found. Where question marks appear on the right of a function block, you will usually
enter a reference location for data to be output by the function block.

N
—| MUL_|—
[INT |
| |

| | |
| ?22?2?2?2??7—|12 | ——— This is the output parameter (Q)
| for the function block.
[ |
[

These are the input parameters (11 and 12)
for the function block.

Most function blocks do not change input data; instead, they place the result of the operation in an output reference.

For functions which operate on tables, a length can be selected for the function.
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Timer, counter, BITSEQ and ID functions require an address for the location of three words (registers) which store
the current value, preset value and a control word of the function. This locating reference is located directly below
the function block, as shown below.

[ 1

(enable) —|ONDTR|— Q
|1.00s|
| |

(reset) —|R |

(address)

For more information on function block data required for timers and counters, please refer Ecllgpt@'rrne@z.,
and Counters

2.7.4. Power Flow In and Out of a Function

Power flows into a function block on the upper left. Often, enabling logic is used to control power flow to a function
block; otherwise, the function block executes unconditionally each CPU sweep.

Enabling logic
| Power flow into the function

I
| | Power flow out of the function

%I10001 Lo ! %Q0001
I | MUL_| O—
J'INT | A
| | |
%R0123 —|I11 Q|—%R0124 Displays state
| of reference
| |
CONST —|I12 |
00002 | |

Power flows out of the function block on the upper right. It may be passed to other program logic or to a coil
(optional). Function blocks pass power when they execute successfully. Each function’s description in this book
explains the conditions under which it passes power flow to the right.

Note

Function blocks cannot be tied directly to the left power rail. You can use %S7,
the ALL_ON (always on) bit with a normally open contact tied to the power
rail to call a function every sweep.
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3. POWER-UP AND POWER-DOWN SEQUENCES

There are two possible power—up sequences in the Alspa C80-35 PLC; a cold power—up and a warm power—up.
The CPU normally uses the cold power—up sequence. However, in a Model 331 or higher PLC system, if the time
that elapses between a power—down and the next power—up is less than five seconds, the warm power—up sequence
is used.

3.1. Power-Up

A cold power—up consists of the following sequence of events.

Note

A warm power—up sequence is the same, except that step 1 is skipped.

1. The CPU will run diagnostics on itself. This includes checking a portion of battery—backed RAM to determine
whether or not the RAM contains valid data.

2. If an EPROM, EEPROM or flash memory is present and the PROM power—up option in the PROM specifies
that the PROM contents should be used, the contents of PROM are copied into RAM memory. If an EPROM,
EEPROM or flash memory is not present, RAM memory remains the same and is not overwritten with the
contents of PROM.

3. The CPU interrogates each slot in the system to determine which boards are present.

4. The hardware configuration is compared with software configuration to ensure that they are the same. Any
mismatches detected are considered faults and are alarmed. Also, if a board is specified in the software
configuration but a different module is present in the actual hardware configuration, this condition is a fault
and is alarmed.

5. If there is no software configuration, the CPU will use the default configuration.
6. The CPU establishes the communications channel between itself and any intelligent modules.

7. In the final step of the execution, the mode of the first sweep is determined based on CPU configuration. If
RUNmode, the sweep proceeds as described usdé€dP-to-RUNMode TransitionﬂFigure 2.5 on the next
page shows the decision sequence for the CPU when it decides whether to copy from PROM or to power—up
in STOPor RUNmode.

Notes

1. Steps 2 through 6 above do not apply to the C80-05 Micro PLC. For
information about the power-up and power-down sequences for the Micro,
refer to the “Power-up and Power-down Sequences” of Chapter 5, in the
ALS 52119 Alspa C80-05 Micro PLC User’s Manual

2. The first part of this chart on|tl_‘r|e Figure 2.5 does not apply to the C80-05
Micro PLC. For information about the power-up and power-down
sequences for the Micro, refer to the “Power-up and Power-down
Sequences” of Chapter BLS 52119 Alspa C80-05 Micro PLC User’s
Manual
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clear
rom_sum *
prom_rom
ram_sum
prom_ram *

Page 2-28

START

CLEAR TRUE
FALSE

PROM~ RAM

PROM~ROM

TRUE

TRU ID—- NOT

PROM~ RAM

\4

|COPYROMTORA]

<@

v

RAM_SUM FALSE

a43068

CLEAR RAM|
PROGRAM

TRUE

TRUE

BAL TRUE
FALSE

PDSM TRUE
FALSE

v v

<RUNMODE}

STOP MODI

Figure 2.5 — Power—-Up Sequence

Press CLR] and M/T] (using HHP). Id_not
ROM checksum is good. ostop
Run from ROM (parameter in ROM). pstop
RAM checksum is good. prun
Run from ROM (parameter in RAM). bal
pdsm =

= Press LD] and NOT] (using HHP).
= Press NOT] and RUN] (using HHP).
= Power up in STOP mode.

= Power up in RUN mode.
= Battery voltage is low.

power down in STOP mode.

* If a PROM is not present,, rom_sum = false and prom_ram = false.
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3.2. Power-Down

System power—down occurs when the power supply detects that incoming AC power has dropped for more than
one power cycle or the output of the 5—volt power supply has fallen to less than 4.9 volts DC.

4. CLOCKS AND TIMERS

Clocks and timers provided by the Alspa C80-35 PLC include an elapsed time clock, a time—of-day clock (Model

331, 341, 351/352 and 28—point C80—05 Micro) a watchdog timer, and a constant sweep timer. Two types of timer
function blocks include an on—delay timer and a start—reset timer. Four time—tick contacts cycle on and off for 0.01
second, 0.1 second, 1.0 second and 1 minute intervals.

4.1. Elapsed Time Clock

The elapsed time clock uses 100 microsecond “ticks” to track the time elapsed since the CPU powered on. The
clock is not retentive across a power failure; it restarts on each power—up. Once per second the hardware interrupts
the CPU to enable a seconds count to be recorded. This seconds count rolls over approximately 100 years after
the clock begins timing.

Because the elapsed time clock provides the base for system software operations and timer function blocks, it may
not be reset from the user program or the programmer. However, the application program can read the current value
of the elapsed time clock by using SVCREQ function No. 16, described in ma@r Codteo] Functions

4.2. Time—of-Day Clock (Model 331 and Model 340/341)

The time of day in the 28 point C80-05 Micro and Alspa C80-35 PLC Model 331 and higher is maintained by a
hardware time—of—day clock. The time—of-day clock maintains seven time functions:

® Year (two digits).
® Month.

® Day of month.

® Hour.
® Minute.
® Second.

® Day of week.

The time—of—day clock is battery—backed and maintains its present state across a power failure. However, unless
you initialize the clock, the values it contains are meaningless. The application program can read and set the
time—of-day clock using SVCREQ function No. 7. The time—of—day clock can also be read and set from the CPU
Configuration menu in the configuration software package. (Refer to chapt@PWlConfigurationin theALS

52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35, C80-25 and C80-05 PLCs User9 Manual

The time—of-day clock is designed to handle month—-to—month and year—to—year transitions. It automatically
compensates for leap years until the year 2079.
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4.3. Watchdog Timer

A watchdog timer in the Alspa C80-35 PLC is designed to catch catastrophic failure conditions that result in an
unusually long sweep. The timer value for the watchdog timer is 200 milliseconds (500 milliseconds in 351); this
is a fixed value which cannot be changed. The watchdog timer always starts from zero at the beginning of each
sweep.

If the watchdog timeout value is exceeded, the OK LED goes off; the CPU is placed in reset and completely shuts
down; and outputs go to their default state. No communication of any form is possible, and all microprocessors
on all boards are halted. To recover, power must be cycled on the rack containing the CPU.

In the Alspa C80-25, and 340 and higher CPUs, a watchdog timer causes the CPU to reset, execute its powerup
logic, generate a watchdog failure fault, and change its mo8&@d»

4.4. Constant Sweep Timer

The constant sweep timer controls the length of a program sweep when the Alspa C80-35 PLC operates in Constant
Sweep Time mode. In this mode of operation, each sweep consumes the same amount of time. Typically, for most

application programs, the input scan, application program logic scan, and output scan do not require exactly the

same amount of execution time in each sweep. The value of the constant sweep timer is set by the programmer
and can be any value from 5 to the value of the watchdog timer (default is 100 milliseconds).

If the constant sweep timer expires before the completion of the sweep and the previous sweep was not oversweep,
the PLC places an oversweep alarm in the PLC fault table. At the beginning of the next sweep, the PLC sets the
OV_SWP fault contact. The OV_SWP contact is reset when the PLC is not in Constant Sweep Time mode or the
time of the last sweep did not exceed the constant sweep timer.

4.5. Time-Tick Contacts

The Alspa 8000 PLC provides four time—tick contacts with time durations of 0.01 second, 0.1 second, 1.0 second,
and 1 minute. The state of these contacts does not change during the execution of the sweep. These contacts provide
a pulse having an equal on and off time duration. The contacts are referenced as T_10MS (0.01 second), T_100MS

(0.1 second), T_SEC (1.0 second) and T_MIN (1 minute).

The following timing diagram represents the on/off time duration of these contacts.

a43071
X

T_ XXXXX SEC
X/2 X/2
SEC SEC

Figure 2.6 — Time-Tick Contact Timing Diagram
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5. SYSTEM SECURITY

Security in the Alspa C80-35 and Alspa C80-25 PLCs is designed to prevent unauthorized changes to the contents
of a PLC. There are four security levels available in the PLC. The first level, which is always available, provides
only the ability to read PLC data; no changes are permitted to the application. The other three levels have access
to each level protected by a password. The information in this paragraph is also applicable to the Alspac C80-05
Micro PLC.

Each higher privilege level permits greater change capabilities than the lower level(s). Privilege levels accumulate
in that the privileges granted at one level are a combination of that level, plus all lower levels. The levels and their
privileges are:

Privilege Level Description

Level 1 Any data, except passwords may be read. Thisincludes alldata memories (%l, %Q, %AQ, %R, etc), fault
tables, and all program block types (data, value and constant). No values may be changed inlthe PLC.

Level 2 This level allows write access to the data memories (%l, %R, etc).

Level 3 This level allows write access to the application progra8Ti@Pmode only.

Level 4 This is the default level for systems which have no passwords set. The default level for a system with

passwordsis to the highest unprotected level. This level, the highest, allows read and write access to all
memories as well as passwords in RWNandSTOPmode. (Configuration data cannot be changed
in RUNmode.)

5.1. Passwords

There is one password for each privilege level in the PLC. (No password can be set for level 1 access.) Each
password may be unique; however, the same password can be used for more than one level. Passwords are one to
four ASCII characters in length; they can only be entered or changed with the Alspa P8-25/35/05 software or the
Hand—Held Programmer.

A privilege level change is in effect only as long as communications between the PLC and the programmer are
intact. There does not need to be any activity, but the communications link must not be broken. If there is no
communication for 15 minutes, the privilege level returns to the highest unprotected level.

Upon connection of the PLC, the Alspa P8—-25/35/05 programmer requests the protection status of each privilege
level from the PLC. The Alspa P8-25/35/05 programmer then requests the PLC to move to the highest unprotected
level, thereby giving the programmer access to the highest unprotected level without having to request any
particular level. When the Hand-Held Programmer is connected to the PLC, the PLC reverts to the highest
unprotected level.

ALS 52102 c-en Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual Page 2-31



System Operation

5.2. Privilege Level Change Requests

A programmer requests a privilege level change by supplying the new privilege level and the password for that
level. A privilege level change is denied if the password sent by the programmer does not agree with the password
stored in the PLC’s password access table for the requested level. The current privilege level is maintained and
no change will occur. If you attempt to access or modify information in the PLC using the Hand—Held Programmer
without the proper privilege level, the Hand—Held Programmer will respond with an error message that the access
is denied.

For an explanation of how to set passwords and change the password privilege level, refer to dAh@ter 5,
Control and Statug the ALS 52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35, C80-25 and
C80-05 PLCs User's Manual

5.3. Locking/Unlocking Subroutines

Subroutine blocks can be locked and unlocked using the block locking feature of Alspa P8-25/35/05 software, as
described in th&LS 52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35, C80-25 and C80-05
PLCs User’s ManualTwo types of locks are available:

Type of Lock Description
View Once locked, you cannot zoom into that subroutine.
Edit Once locked, the information in the subroutine cannot be edited.

A previously view locked or edit locked subroutine may be unlocked in the block declaration editor unless it is
permanently view locked or permanently edit locked.

The display zoom level function (ALT—X) can be used to display the lock status of the subroutine in the block
declaration editor. Move the cursor to the desired block, and press ALT-X.

A search or search and replace function may be performed on a view locked subroutine. If the target of the search
is found in a view locked subroutine, one of the following messages is displayed, instead of logic:

Found in locked block <block_name> (Continue/Quit)

or

Cannot write to locked block <block_name> (Continue/Quit)

You may continue or abort the search. For more information on search and search/replace, please refer to chapter 3,
Program Editing in theALS 52201 Alspa P8-25/35/05 Programming Software for Alspa C80-35, C80-25 and
C80-05 PLCs User's Manual

Folders that contain locked subroutines may be cleared or deleted. If a folder contains locked subroutines, these
blocks remain locked when the Alspa P8-25/35/05 software Copy, Backup, and Restore folder functions are used.
For more information on program folders, please refer to chapRmogram Foldersin ALS 52201.

For detailed instructions on how to lock or unlock a subroutine, please refer BuB@ytine Blockof chapter 3,
Program Editing in ALS 52201.
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Permanently Locking a Subroutine

In addition to VIEWLOCK and EDITLOCK, there are two types of permanent locks. If a PERMVIEWLOCK lock
is set, all zooms into a subroutine are denied. If a PERMEDITLOCK lock is set, all attempts to edit the block are
denied.

WARNING

The permanent locks differ from the regular VIEWLOCK and
EDITLOCK in that once set, they cannot be removed.

Once a PERMEDITLOCK is set, it can only be changed to a PERMVIEWLOCK. A PERMVIEWLOCK cannot
be changed to any other type of lock.

When you press the Enter key to initiate the locking, the software will prompt you to confirm any permanent lock.
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6. ALSPA C80-35, C80-25 AND MICRO PLC I/O SYSTEM

The Alspa C80-35, C80-25 and Micro PLC systems provide the interface between the Alspa C80-35 PLC and
user—supplied devices and equipment. Alspa C80-35 I/O is called Model 35 1/0. Model 35 I/O modules plug
directly into slots in the CPU baseplate or into slots in any of the expansion baseplates for the Alspa C80-35 PLC
Model 331 or higher. Model 331, 340 and 341 1/O systems support up to 49 Model 35 I/O modules. Model 351
I/O systems support up to 79 Model 35 I/0O Modules. The Alspa C80-35 PLC Model 311 or Model 313 5-slot
baseplate supports up to 5 Model 35 I/O modules; the 10—slot baseplate supports up to 10 Model 35 I/O modules.

The 1/O structure for the Alspa C80-35 PLC is shown in the following figure.

APPLICATION CACHE a43072
RAM MEMORY
% Al %1
% AQ
% R

%T

%G

% S
% Q
% M

/10

1/0 CONFIGURATIONL. _ _ _ p»| SCANNER

| —16 BITS—| |1 78]
Alspa C80-35
BACKPLANE
v v v
Model 35 Model 35 Model 35 Alspa C80-35
DISCRETE DISCRETE ANALOG N80
INPUT OUTPUT 110 COMMUNICATIONS|
MODULE MODULE MODULE MODULE
ALSPANSO - ®
NETWORK 1
ALSPA GLOBAL
C80-75 N8O
N80
ALSPA ALSPA
C80-75 C80-35
CPU CPU

Figure 2.7 — Alspa C80-35 1/O Structure

Note

The drawing shown above is specific to the Alspa C80-35 1I/O structure. For
information about the Alspa C80-25 1/O structure, refer toAhS 52105
Alspa C80-25 PLC User’s Manuator information about the Micro PLC 1/O
structure, refer to thALS 52119 Alspa C80-05 Micro PLC User’s Manual
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6.1. Model 35 I/0O Modules

Model 35 I/0O modules are available as five types: discrete input, discrete output, analog input, analog output and
option modules. The following table lists the Model 35 I/O modules by catalog number, number of I/O points, and
a brief description of each module.

Note

All of the I1/O modules listed below may not be available at the time this manual
is printed. For current availability, consult your local Cegelec PLC distributor
or Cegelec sales representative. Refer té\tl#52118 Alspa C80-35 PLC I/O
Module Specificationdor the specifications and wiring information of each
Model 35 I/O module.

Table 2.9 — Model 35 I/0O Modules

Catalog Number | Points Description Manual
Number
Discrete Modules — Input
1IC693MDL230 8 120 VAC Isolated ALS 52118
IC693MDL231 8 240 VAC Isolated ALS 52118
IC693MDL240 16 120 VAC ALS 52118
IC693MDL241 16 24 VAC/DC Positive/Negative Logic ALS 52118
IC693MDL632 8 125 VDC Positive/Negative Logic ALS 52118
IC693MDL634 8 24 VVDC Positive/Negative Logic ALS 52118
IC693MDL645 16 24 VVDC Positive/Negative Logic ALS 52118
IC693MDL646 16 24 VVDC Positive/Negative Logic, FAST ALS 52118
CF693MDL100 16 48 VDC Positive/Negative Logic FAST ALS 52118
IC693MDL654 32 5/12 VDC (TTL) Positive/Negative Logic ALS 52118
IC693MDL655 32 24 VDC Positive/Negative Logic ALS 52118
IC693ACC300 8/16 Input Simulator ALS 52118
Discrete Modules — Output
IC693MDL310 12 120 VAC, 0.5A ALS 52118
1IC693MDL330 8 120/240 VAC, 2A ALS 52118
IC693MDL340 16 120 VAC, 0.5A ALS 52118
IC693MDL390 5 120/240 VAC Isolated, 2A ALS 52118
IC693MDL730 8 12/24 VDC Positive Logic, 2A ALS 52118
IC693MDL731 8 12/24 VDC Negative Logic, 2A ALS 52118
IC693MDL732 8 12/24 VDC Positive Logic, 0.5A ALS 52118
IC693MDL733 8 12/24 VDC Negative Logic, 0.5A ALS 52118
IC693MDL734 6 125 VDC Positive/Negative Logic, 2A ALS 52118
IC693MDL740 16 12/24 VDC Positive Logic, 0.5A ALS 52118
IC693MDL741 16 12/24 VDC Negative Logic, 0.5A ALS 52118
IC693MDL742 16 12/24 VDC Positive Logic, 1A ALS 52118
IC693MDL752 32 5/24 VDC (TTL) Negative Logic, 0.5A ALS 52118
IC693MDL753 32 12/24 VDC Positive/Negative Logic, 0.5A ALS 52118
IC693MDL930 8 Relay, N.O., 4A Isolated ALS 52118
IC693MDL931 8 Relay, BC, Isolated ALS 52118
IC693MDL940 16 Relay, N.O., 2A ALS 52118
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Input/Output Modules
IC693MDR390 8/8 24 VDC Input, Relay Output ALS 52118
IC693MAR590 8/8 120 VAC Input, Relay Output ALS 52118

Analog Modules
IC693ALG220 4 ch Analog Input, Voltage ALS 52118
IC693ALG221 4 ch Analog Input, Current ALS 52118
IC693ALG222 16 Analog Input, Voltage ALS 52118
IC693ALG223 16 Analog Input, Current ALS 52118
IC693ALG390 2ch Analog Output, Voltage ALS 52118
IC693ALG391 2ch Analog Output, Current ALS 52118
IC693ALG392 8 ch Analog Output, Current/\Voltage ALS 52118
IC693ALG442 4/2 Analog, Current/Voltage Combination Input/Output ALS 52118

Option Modules
IC693APU300 — High Speed Counter ALS 52401
IC693CMM311 — Communications Coprocessor Module ALS 52506
IC693PCM301 — PCM, 192K Bytes (47KBytes User MegaBasic Program) ALS 52402
IC693PCM311 — PCM, 640K Bytes (190KBytes User MegaBasic Program) ALS 52402
IC693ADC311 — Alphanumeric Display Coprocessor ALS 52604
IC693BEM334 — N80 bus Controller ALS 52511
IC693CMM304 — N80 Communications Module for Alspa C80-35 ALS 52501
IC693CMM305 — Enhanced N80 Communications Module for Alspa C80-35 ALS 52502
IC693APU301 — Axis Positioning Module, 1-Axis— Follower Mode ALS 52607
IC693APU301 — Axis Positioning Module, 1-Axis— Standard Mode ALS 52403
IC693APU302 — Axis Positioning Module, 2—Axis— Follower Mode ALS 52607
IC693APU302 — Axis Positioning Module, 2—Axis— Standard Mode ALS 52403
IC693APU305 — 1/0O Processor ALS 52309
IC693CMM321 — Ethernet Communications ALS 52512

6.2. |/O Data Formats

Discrete inputs and discrete outputs are stored as bits in bit cache (status table) memory. Analog input and analog
output data are stored as words and are memory resident in a portion of application RAM memory allocated for

that purpose.

6.3. Default Conditions for Model 35 Output Modules

At power—up, Model 35 discrete output modules default to outputs off. They will retain this default condition until
the first output scan from the PLC. Analog output modules can be configured with a jumper located on the module’s
removable terminal block to either default to zero or retain their last state. Also, analog output modules may be
powered from an external power source so that, even though the PLC has no power, the analog output module will
continue to operate in its selected default state.

Page 2-36

Alspa C80-35, C80-25 and C80-05 PLCs Reference Manual

ALS 52102 c—en



System Operation

6.4. Diagnostic Data

Diagnostic bits are available in %S memory that will indicate the loss of an 1/0O module or a mismatch in 1/O
configuration. Diagnostic information is not available for individual 1/O points. More information on fault
handling can be found later in this chapter and in cl@léalﬂt Explanations and Correction

6.5. Global Data

The Alspa C80-35 PLC supports very fast sharing of data between multiple CPUs using N80 global data. The N80
bus controller, IC693BEM334 in CPU (version 5 and later) and the enhanced N80 Communications module,
IC693CMM305, can broadcast up to 128 bytes of data to other PLCs or computers. They can receive up to 128
bytes from each of the up to 30 other NBC on the network. Data can be broadcast from or received into any memory
type, not just %G global bits. The original N80 Communications module, IC693CMM304, was limited to fixed
%G addresses and could only exchange 32 bits per serial bus address from SBA 16 to 23. This first card should
not be used as the enhanced NCM has 50 times the capability.

Global data can be shared between Alspa 8000 PLCs existing on the same Alspa N80 network. There is a
preconfigured method of sharing global data. No configuration is required by the user.

Global data is implemented by N80 Communications Modules transmitting data at I/O reference addresses based
on their serial bus addresses. Each module can also read global data from up to seven other N80 Communications
Modules.

6.6. Model 25 I/O Modules

The following 1/0O modules are available for the Alspa C80-25 PLC. Each module is listed by catalog number,
number of I/O points, and a brief description. The I/O is integrated into a baseplate along with the power supply.
For the specifications and wiring information of each module, refer to chapter 5Ah$h82105 Alspa C80-25

PLC User’s Manual

Table 2.10 — Model 25 I/O Modules

Catalog Number Description I/O Points

IC692MAA541 1/0 and Power Supply Base Module, 16 In/12 Out
120 VAC In/120 VAC Out/120 VAC Power Supply

IC692MDR541 1/0 and Power Supply Base Module 16 In/12 Out
24 VDC In/Relay Out/120 VAC Power Supply

IC692MDR741 1/0 and Power Supply Base Module 16 In/12 Out
24V DC In/Relay Out/240 VAC Power Supply

1IC692CPU212 CPU Module, Model CPU 212 Not Applicable
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6.7. Micro PLCs
The following Alspa C80-05 Micro PLCs are available. Each Micro is listed by catalog number, number of /O

points and a brief description. The CPU, power supply and I/O are all part of one unit. For the specifications and
wiring information of each module, refer to theS 52119 Alspa C80—-05 Micro PLC User’s Manual

Table 2.11 — Micro PLC Models

Catalog Number Description I/O Points

CE693UDRO001 CPU, Power Supply and /O (all one unit) 8 In/6 Out
Micro—14 pt. DC In/Relay Out, AC Power Supply

CE693UDR002 CPU, Power Supply and I/O (all one unit) 8 In/6 Out
Micro—14 pt. DC In/Relay Out, DC Power Supply

CE693UAA003 CPU, Power Supply and I/O (all one unit) 8 In/6 Out
Micro—14 pt. AC In/AC Out, AC Power Supply

CE693UAA007 CPU, Power Supply and I/O (all one unit) 28 In/12 Out
Micro—28 pt. AC In/AC Out, AC Power Supply

CE693UDDO005 CPU, Power Supply and I/O (all one unit) 28 In/12 Out,
Micro—28 pt. DC In/Relay Out, AC Power Supply 1 DC out/

11 relay Out)
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Chapter | Fault Explanations and Correction

This chapter is an aid to troubleshooting the Alspa C80-35, Alspa C80-25 and Micro PLCs. It explains the fault
descriptions, which appear in the PLC fault table, and the fault categories, which appear in the I/O fault table.

Each fault explanation in this chapter lists the fault description for the PLC fault table or the fault category for the
I/O fault table. Find the fault description or fault category corresponding to the entry on the applicable fault table
displayed on your programmer screen. Beneath it is a description of the cause of the fault along with instructions
to correct the fault.

Chapter 3 contains the following paragraphs:

Paragraph Title Description Page
1 Fault Handling Describesthe type of faults that may occur in the Alspa C80-35 or CSWR
PLC and how they are displayed in the fault tables. Descriptions of the PLC
and I/O fault table displays are also included. For information on using
CTRL-F to access additional fault information, refer to appemdix B,
“Interpreting Fault Tables Using AlspaP8-25/35/05 Micro Software.”
2 PLC Fault Table Provides a fault description of each PLC fault and instructions to correﬁ%@
Explanations fault.
3 1/O Fault Table Describes the Loss of I/O Module and Addition of I/O Module f'ﬁ—lB
Explanations categories.

Additional information on faults and fault handling may be found in Alh& 52201 Alspa P8-25/35/05
Programming Software for Alspa C80-35, C80-25 and C80-05 PLCs User’s MBaualformation on detecting
and correcting errors in Statement List programs and the Hand—Held Programmer, refeAlt& tha202
Hand-Held Programmer for Alspa C80-35, C80-25 and C80-05 PLCs User’s Manual
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1. FAULT HANDLING

Note

This information on fault handling applies to systems programmed using Alspa
P8-25/35/05 software.

Faults occur in the Alspa C80-35, C80-25 or Micro PLCs when certain failures or conditions happen which affect
the operation and performance of the system. These conditions, such as the loss of an I/0O module or rack, may affect
the ability of the PLC to control a machine or process. These conditions may also have beneficial effects, such as
when a new module comes on-line and is now available for use. Or, these conditions may only act as an alert, such
as a low battery signal which indicates that the battery protecting the memory needs to be changed.

1.1. Alarm Processor

The condition or failure itself is called a fault. When a fault is received and processed by the CPU, it is called an

alarm. The software in the CPU which handles these conditions is called the Alarm Processor. The interface to the
user for the Alarm Processor is through Alspa P8 programming software. Any detected fault is recorded in a fault
table and displayed on either the PLC fault table screen or the 1/O fault table screen, as applicable.

1.2. Classes of Faults

The Alspa C80-35, C80-25 and C80-05 PLCs detect several classes of faults. These include internal failures,
external failures, and operational failures.

Fault Class Examples

Internal Failures Non-responding modules.
Low battery condition.
Memory checksum errors.

External I/O Failures Loss of rack or module.
Addition of rack or module.
Operational Failures Communicationfailures.

Configurationfailures.
Password accessfailures.

Note

For information specific to Alspa C80-05 Micro PLC fault handling, refer to
chapter 7 of thé\LS 52119 Alspa C80-05 Micro PLC User’s Manual
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1.3. System Reaction to Faults

Typically, hardware failures require that either the system be shut down or the failure is tolerated. I/O failures may
be tolerated by the PLC system, but they may be intolerable by the application or the process being controlled.
Operational failures are normally tolerated. Alspa C80-35, C80-25 and Micro PLC faults have two attributes:

Attribute Description
Fault Table Affected 1/0 fault table
PLC fault table
Fault Action Fatal
Diagnostic
Informational

1.3.1. Fault Tables
Two fault tables are maintained in the PLC for logging faults, the 1/O fault table for logging faults related to the

I/0 system and the PLC fault table for logging all other faults. The following table lists the fault groups, their fault
actions, the fault tables affected, and the “nickname” for system discrete %S points that are affected.

Table 3.1 — Fault Summary

Fault Fault

Fault Group Action Table Special Discrete Fault References
Loss of or Missing I/O Module Diagnostic /0 io_fit any_flt io_pres los_iom
Loss of or Missing Option Module | Diagnostic PLC sy _fit any_fit sy_pres los_sio
System Configuration Mismatch Fatal PLC sy_fit any_flt Sy_pres cfg_mm
PLC CPU Hardware Failure Fatal PLC sy _fit any_fit sy_pres hrd_cpu
Program Checksum Failure Fatal PLC sy _fit any_fit sy_pres pb_sum
Low Battery Diagnostic PLC sy _fit any_fit sy_pres low_bat
PLC Fault Table Full Diagnostic — sy_full
1/0O Fault Table Full Diagnostic — io_full
Application Fault Diagnostic PLC sy _fit any_fit sy_pres apl_fit
No User Program Informational | PLC sy _fit any_fit Sy_pres no_prog
Corrupted User RAM Fatal PLC sy_fit any_flt Sy_pres bad_ram
Password Access Failure Diagnostic PLC sy_fit any_flt Sy_pres bad_pwd
PLC Software Failure Fatal PLC sy _fit any_fit sy_pres sft_cpu
PLC Store Failure Fatal PLC sy _fit any_fit sy_pres stor_er
Constant Sweep Time Exceeded Diagnostic PLC sy_fit any_flt Sy_pres ov_swp
Unknown PLC Fault Fatal PLC sy _fit any_fit sy_pres
Unknown I/O Fault Fatal 110 io_flt any_fit io_pres
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1.3.2. Fault Action

Two fault tables are provided to make faults easier to find and to keep a single table from becoming too long. These
tables are the PLC fault table and the 1/O fault table.

Fatal faults cause the fault to be recorded in the appropriate table, any diagnostic variables to be set, and the system
to be halted. Diagnostic faults are recorded in the appropriate table, and any diagnostic variables are set.
Informational faults are only recorded in the appropriate table.

Possible fault actions are listed in the following table.

Table 3.2 — Fault Actions

Fault Action Response by CPU
Fatal Log fault in fault table.

Setfaultreferences.
Go to STOP mode.
Diagnostic Log fault in fault table.

Setfaultreferences.
Informational Log fault in fault table.

When a fault is detected, the CPU uses the fault action for that fault. Fault actions are not configurable in the Alspa
C80-35, C80-25 or Micro PLC.

1.4. Fault References

Fault references in the Alspa C80-35, C80-25 and Micro PLCs are of one type, fault summary references. Fault
summary references are set to indicate what fault occurred. The fault reference remains on until the PLC is cleared
or until cleared by the application program.

An example of a fault bit being set and then clearing the bit is shown in the following example. In this example,
the coil light_01 is turned on when an oversweep condition occurs; the light and the OV_SWP contact remain on
until the %10359 contact is closed.

ov_swp light_01
1T
11

%10359 ov_swp
1T
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1.5. Fault Reference Definitions

The alarm processor maintains the states of the 128 system discrete bits in %S memory. These fault references can
be used to indicate where a fault has occurred and what type of fault it is. Fault references are assigned to %S, %SA,
%SB, and %SC memory, and they each have a nickname. These references are available for use in the application
program as required. Refer to chaEeS?stem Operatigrfor a list of the system status references.

1.6. Additional Fault Effects

Two faults described previously have additional effects associated with them. These are described in the following
table.

Side Effect Description

PLC CPU Software Failure Whenever a PLC CPU software failure is logged, the Alspa C80-35 or C80-25 CPU
immediately transitions into a special error sweep mode. No activity is permitted in this
mode. The only method of clearing this condition is to reset the PLC (i.e., cycle power).

PLC Sequence Store Failure | During a sequence store (a store of program blocks and other data preceded with the special
Start—of-Sequence command and ending with the End-of-Sequence command), if
communications with the programming device performing the store is interrupted jor any
other failure occurs which terminates the download, the PLC Sequence Store Failure fault
is logged. As long as this fault is present in the system, the PLC will not transiﬂtmﬂo

mode.
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1.7. PLC Fault Table Display

The PLC Fault Table screen displays PLC faults such as password violations, PLC/configuration mismatches,
parity errors, and communications errors. For example:

4 (Lo |cPU | SEHE | | | |SETUP  |FOLDER |UTILTY |PRINT )
tp Icrunffpassud i Lof 1tfio fltfelcnenfld B¢ R [Eclear [lzoon |

b
PLC FAULT TABLE

TOP FAULT DISPLAYED: 00005 TABLE LAST CLEARED: 01-2ZZ 05:42:30
TOTAL FAULTS: 00005 ENTRIES OUVERFLOWED: 00000
PLC DATE/TIME: 01-22 05:51:18
FAULT FAULT DATE TIME

LOCATION DESCRIPTION M-D H: H: §

9.2 System configuration mismatch 01-22 05:50:45

0.1 Password access failed 01-22 05:49:24

0.1 fApplication stack overflow 01-22 05:48:58

0.1 fipplication stack overflouw 01-ZZ 05:48:58

0.1 Failed battery signal 01-22 05:42:30

ID: [STOP/FAULT ONLINE L4 ACC: WRITE LOGIC ONFIG EQUAL
:SPB\LESSON [PRG: LESSON

\ [REPLACE /

To display the PLC Fault Table screen, pfek€ Fault (F3) from the PLC Control and Status menu or from
another PLC Status functions screen. The programmer may be in any operating mode. If the programmer is in
OFFLINE mode, no faults are displayed @NLINE or MONITORnode, PLC fault data is displayed OiNLINE

mode, faults can be cleared (this may be password protected).

Once cleared, faults which are still present are not logged again in the table (except for the "Low—Battery” fault).
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1.8. 1/O Fault Table Display

The 1/0 Fault Table screen displays I/O faults such as circuit faults, address conflicts, forced circuits, and 1/0 bus
faults. For example:

/|anam1 | TABLES | | |SETUP  |FOLDER |UTILTY |PRINT )

STATUSH |
b Icrunffpassud i Lof 1tfio £ 1t ]lcnenfidh Lknenfigre! s izRasveep [k lear Hzoon |
b
I»0 FaAULT TABLE
TOP FAULT DISPLAYED: 0000Z TABLE LAST CLEARED: 01-Z1 08:26:37
TOTAL FAULTS: 00002 ENTRIES OVERFLOWED: 00000
FAULT DESCRIPTION: PLC DATE-/TIME: 01-22 05:54:48
FAULT CIRC REFERENCE FAULT FAULT DATE TIME
LOCATION NO.  ADDR. CATEGORY TYPE M-D H: H:$
0.3 ADD’N OF 10 MODULE 01-22 05:54:13
0.3 ADD’N OF 1.0 MODULE 01-22 05:54:02
iD: STOP-ND 10 ONLINE L4 ACC: WRITE LOGIC JCONFIG EQUAL
:NPBALESSON PRG: LESSON
EPLﬂCE /
To display the 1/0 Fault Table screen, pré@d-ault (F4) from the PLC Control and Status menu or from

another PLC Status functions screen. The programmer may be in any operating mode. If the programmer is in
OFFLINE mode, no faults are displayed ONLINE or MONITORmMode, I/O fault data is displayed.@NLINE
mode, faults can be cleared (this feature may be password protected).

Once cleared, faults which are still present are not logged again in the table.
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1.9. Accessing Additional Fault Information

The fault tables displayed by Alspa P8 software contain basic information regarding the fault. Additional
information pertaining to each fault can be displayed by positioning the cursor on the fault entry and pressing the
Zoom (F10) softkey from the PLC or I/O fault table screen. For more information about this fault zoom feature,
refer to chapter FLC Control and Statysn theALS 52201 Alspa P8-25/35/05 Programming Software for Alspa
C80-35, C80-25 and C80-05 PLCs User's Manlrabhddition, a hexadecimal dump of the fault can be obtained

by positioning the cursor on the fault entry and pressin@€RL—F key sequence. For more information about
usingCTRL-F, referto appenq'ﬂ Bnterpreting Fault Tables Using Alspa P8-25/35/05 Softwiarthis manual.

The last entry, Correction, for each fault explanation in this chapter lists the action(s) to be taken to correct the
fault. Note that the corrective action for some of the faults includes the statement:

Display the PLC Fault Table on the Programmer. Contact Cegelec Field
Service, giving them all the information contained in the fault entry.

This second statement means that you must tell Field Service both the information readable directly from the fault

tableand the hexadecimal information you see when you pB8¥RL-F Field Service personnel will then give
you further instructions for the appropriate action to be taken.

An example of the 1/O Fault Zoom screen displaying this information is shown below.

1l | | | | | | | | [EXIT )
T F  E FE OE E K E OE

0.3 ADD'N OF I-0 MODULE 01-22 05:54:13
00 FFOO0O OOO37F?FFF?F 0702 OF 00 00 010000000000047EC5080201000000000000000000
Addition of I-0 Module

The PLC operating s=software generates this error when an I-0 module, which
had been faulted, returns to operation.

Corrective Action

1.) Ho action necessary if +the module was removed or replaced. or the
remote rack was power cycled.
£.) Update the configuration file or remove the module.

\: Next - Page Doun /
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2. PLC FAULT TABLE EXPLANATIONS

Each fault explanation contains a fault description and instructions to correct the fault. Many fault descriptions
have multiple causes. In these cases, the error code, displayed with the additional fault information obtained by
pressingCTRL-F is used to distinguish different fault conditions sharing the same fault description. (For more
information about using CTRL-F, refer to appepdix IBterpreting Fault Tables Using Alspa P8-25/35/05
Software in this manual.) The error code is the first two hexadecimal digits in the fifth group of numbers, as shown
in the following example.

01 000000 01030100 0902 0200 000000000000
I

| Error Code (first two hex
digits in fifth group)

Some faults can occur because random access memory on the PLC CPU board has failed. These same faults may
also occur because the system has been powered off and the battery voltage is (or was) too low to maintain memory.
To avoid excessive duplication of instructions when corrupted memory may be a cause of the error, the correction
simply states:

Perform the corrections for Corrupted Memory.

This means:

1. If the system has been powered off, replace the battery. Battery voltage may be insufficient to maintain
memory contents.

2. Replace the PLC CPU board. The integrated circuits on the PLC CPU board may be failing.

The following table enables you to quickly find a particular PLC fault explanation in this section. Each entry is
listed as it appears on the programmer screen.

Fault Description Page

o

Loss of, or Missing, Option Module
Reset of, Addition of, or Extra, Option Module
System Configuration Mismatch

Option Module Software Failure
Program Block Checksum Failure

Low Battery Signal

Constant Sweep Time Exceeded
Application Fault

No User Program Present

Corrupted User Program on Power-Up
Password Access Failure

PLC CPU System Software Failure
Communications Failure During Store

o

[EN N

N

N

w w

N

o b

~

LLELALIEACE L ILILATIC,
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2.1. Fault Actions

Fatal faults cause the PLC to enter a formSGfOPmode at the end of the sweep in which the error occurred.
Diagnostic faults are logged and corresponding fault contacts arinf@inational faults are simply logged in
the PLC fault table.

2.2. Loss of, or Missing, Option Module

The Fault Grouposs of, or Missing Option Moduleoccurs when a PCM, CMM or ADC fails to respond. The
failure may occur at power—up if the module is missing or during operation if the module fails to respond. The fault
action for this group iBiagnostic.

Error Code: 1,42

Name: Option Module Soft Reset Failed

Description: PLC CPU unable to re—establish communications with option module after soft reset.
Correction: (1) Try softreset a second time.

(2) Replace the option module.

(3) Power off the system. Verify that the PCM is seated properly in the rack and that
all cables are properly connected and seated.

(4) Replace the cables.

Error Code: All Others
Name: Module Failure During Configuration
Description: The PLC operating software generates this error when a module fails during power—up or

configuration store.

Correction: (1) Power off the system. Replace the module located in that rack and slot.

2.3. Reset of, Addition of, or Extra, Option Module

The Fault GrougReset of, Addition of, or Extra Option Module occurs when an option module (PCM, ADC,

etc.) comes on-line, is reset, or a module is found in the rack, but none is specified in the configuration. The fault
action for this group iDiagnostic. Three bytes of fault specific data provide additional information regarding the
fault.

Correction: (1) Update the configuration file to include the module.

(2) Remove the module from the system.
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2.4. System Configuration Mismatch

The Fault GroupConfiguration Mismatch occurs when the module occupying a slot is different from that
specified in the configuration file. The fault actiorFiatal.

2.5. Option Module Software Failure

ngaslot

is not of
ed rack

Error Code: 1

Name: System Configuration Mismatch

Description: The PLC operating software (system configurer) generates this fault when the module occupy|
is not of the same type that the configuration file indicates should be in that slot or when the configured
rack type does not match the actual rack present.

Correction: Identify the mismatch and reconfigure the module or rack.

Error Code: 6

Name: System Configuration Mismatch

Description: This is the same as error code 1 in that this fault occurs when the module occupying a slot
the same type that the configuration file indicates should be in that slot or when the configu
type does not match the actual rack present.

Correction: Identify the mismatch and reconfigure the module or rack.

Error Code: 18

Name: Unsupported Hardware

Description: A PCM or PCM-type module is present in a 311, 313 or 323 or in an extension rack.

Correction: Physically correct the situation by removing the PCM or PCM-type module or install a CPU that does
support the PCM.

Error Code: 26

Name: Module busy—config not yet accept by module

Description: The module cannot accept new configuration at this time because it is
busy with a different process.

Correction: Allow the module to complete the current operation and re-store the configuration.

Error Code: 51

Name: END Function Executed from SFC Action

Description: The placement of an END functionin SFC logic orinlogic called by SFC will produce this fault—-refer
to the Note on PEU? 4-97 for more information about the END function and SFC logic.

Correction: Remove the END function from the SFC logic or logic being called by the SFC logic.

The Fault GrougDption Module Software Failure occurs when a non—recoverable software failure occurs on
a PCM or ADC module. The fault action for this grougréal.

Error Code:
Name:
Description:
Correction:

All
COMMREQ Frequency Too High
COMMREQs are being sent to a module faster than it can process them.

Change the PLC program to send COMMREQs to the affected module at a slower rate.
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2.6. Program Block Checksum Failure

The Fault GroupProgram Block Checksum Failure occurs when the PLC CPU detects error conditions in
program blocks received by the PLC. It also occurs when the PLC CPU detects checksum errors during power—up
verification of memory or during RUN mode background checking. The fault action for this grieatalis

Error Code:
Name:
Description:
Correction:

All

Program Block Checksum Failure

The PLC Operating Software generates this error when a program block is corrupted.
(1) Clear PLC memory and retry the store.

(2) Displaythe PLC faulttable onthe programmer. Contact Cegelec PLC Field Service
them all the information contained in the fault entry.

2.7. Low Battery Signal

giving

The Fault Groupow Battery Signal occurs when the PLC CPU detects a low battery on the PLC power supply
or a module, such as the PCM, reports a low battery condition. The fault action for this dbéagnisstic.

Error Code: 0

Name: Failed Battery Signal

Description: The CPU module (or other module having a battery) battery is dead.
Correction: Replace the battery. Do not remove power from the rack.

Error Code: 1

Name: Low Battery Signal

Description: A battery on the CPU, or other module has a low signal.

Correction: Replace the battery. Do not remove power from the rack.

2.8. Constant Sweep Time Exceeded

The Fault GrouConstant Sweep Time Exceededccurs when the PLC CPU operate C@NSTANT SWEEP
mode, and it detects that the sweep has exceeded the constant sweep timer. The fault extra data contains the actual
time of the sweep in the first two bytes and the name of the program in the next eight bytes. The fault action for

this group isDiagnostic.

Correction: (1) Increaseconstant sweep time.
(2) Remove logic from application program.
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2.9. Application Fault

The Fault Groug\pplication Fault occurs when the PLC CPU detects a fault in the user program. The fault action
for this group idDiagnostic.

Error Code: 7

Name: Subroutine Call Stack Exceeded

Description: Subroutine calls are limited to a depth of 8. A subroutine can call another subroutine which, in
turn, can call another subroutine until 8 call levels are attained.

Correction: Modify program so that subroutine call depth does not exceed 8.

Error Code: 1B

Name: Comm Req Not Processed Due To PLC Memory Limitations

Description: No-wait communication requests can be placed in the queue faster than they can be processed

(e.g., one per sweep). In a situation like this, when the communication requests build up to the
point that the PLC has less than a minimum amount of memory available, the communication
request will be faulted and not processed

Correction: Issue fewer communication requests or otherwise reduce the amount of mail being exchanged
within the system.

Error Code: 5A

Name: User Shut Down Requested

Description: The PLC operating software (function blocks) generates this informational alarm when $ervice
Request No. 13 (User Shut Down) executes in the application program.

Correction: None required. Information-only alarm.

2.10. No User Program Present

The Fault GroupNo User Program Presenbccurs when the PLC CPU is instructed to transition f8r@Pto
RUNmMode or a store to the PLC and no user program exists in the PLC. The PLC CPU detects the absence of a
user program on power—up. The fault action for this grolipfégsmational.

Correction: Download an application program before attempting to go to RUN mode.
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2.11. Corrupted User Program on Power-Up

The Fault GroupCorrupted User Program on Power—Upoccurs when the PLC CPU detects corrupted user
RAM. The PLC CPU will remain i TOPmode until a valid user program and configuration file are downloaded.
The fault action for this group Fatal.

Error Code: 1
Name: Corrupted User RAM on Power-Up
Description: The PLC operating software (operating software) generates this error when it detects corrupted

user RAM on power-up.
Correction: (1) Reload the configuration file, user program, and references (if any).
(2) Replace the battery on the PLC CPU.
(3) Replace the expansion memory board on the PLC CPU.
(4) Replace the PLC CPU.

Error Code: 2
Name: lllegal Boolean OpCode Detected
Description: The PLC operating software (operating software) generates this error when it detects a bad

instruction in the user program.

Correction: (1) Restore the user program and references (if any).
(2) Replace the expansion memory board on the PLC CPU.
(3) Replace the PLC CPU.

2.12. Password Access Failure

The Fault GrougPassword Access Failureccurs when the PLC CPU receives a request to change to a new
privilege level and the password included with the request is not valid for that level. The fault action for this group
is Informational .

Correction: Retry the request with the correct password.
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2.13. PLC CPU System Software Failure

Faults in the Fault GroupLC CPU System Software Failureare generated by the operating software of the Alspa
C80-35, C80-25 or C80-05 PLC CPU. They occur at many different points of system operation.Pata¢n a
fault occurs, the PLC CPlUmmediatelytransitions into a speci@@RROR SWEEPnode. The only activity
permitted when the PLC is in this mode is communications with the programmer. The only way to clear this
condition is to cycle power on the PLC. The fault action for this gro@iatisl.

Error Code: 1 through B

Name: User Memory Could Not Be Allocated

Description: The PLC operating software (memory manager) generates these errors when software|requests
the memory manager to allocate or de—allocate a block or blocks of memory from user RAM that
are not legal. These errors shontd occur in a production system.

Correction: Displaythe PLC fault table on the programmer. Contact Cegelec PLC Field Service, giving them
all the information contained in the fault entry.

Error Code: D

Name: System Memory Unavailable

Description: The PLC operating software (/0O Scanner) generates this error when its request for a block of
system memory is denied by the memory manager because no memory is available from the
system memory heap. Itlisformationalif the error occurs during the execution of a DO |/O
function block. It is-atal if it occurs during power—up initialization or auto configuration.

Correction: Displaythe PLC fault table on the programmer. Contact Cegelec PLC Field Service, giving them
all the information contained in the fault entry.

Error Code: E

Name: System Memory Could Not Be Freed

Description: The PLC operating software (/O Scanner) generates this error when it requests the memory
manager to deallocate a block of system memory and the deallocation fails.
This error can only occur during the execution of a DO 1/O function block.

Correction: (1) Display the PLC fault table on the programmer. Contact Cegelec PLC Field Servige,

giving them all the information contained in the fault entry.

(2) Perform the corrections for corrupted memory.

Error Code: 10

Name: Invalid Scan Request of the I/O Scanner

Description: The PLC operating software (I/O Scanner) generates this error when the operating system or DO
1/0 function block scan requests neither a full nor a partial scan of the I/0. This shtnddur
in a production system.

Correction: Displaythe PLC fault table on the programmer. Contact Cegelec PLC Field Service, giving them
all the information contained in the fault entry.

Error Code: 13

Name: PLC Operating Software Error

Description: The PLC operating software generates this error when certain PLC operating software problems
occur. This error shouldotoccur in a production system.

Correction: (1) Display the PLC fault table on the programmer. Contact Cegelec PLC Field Servige,

giving them all the information contained in the fault entry.
(2) Perform the corrections for corrupted memory.
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oftware

esponse.

giving

ted mail

Error Code: 14, 27

Name: Corrupted PLC Program Memory

Description: The PLC operating software generates these errors when certain PLC operating s
problems occur. These shouldtoccur in a production system.

Correction: (1) Display the PLC fault table on the programmer. Contact Cegelec PLC Field

Service, giving them all the information contained in the fault entry.

(2) Perform the corrections for corrupted memory.

Error Code: 27 to 4E

Name: PLC Operating Software Error

Description: The PLC operating software generates these errors when certain PLC operating software
problems occur. These errors shautdoccur in a production system.

Correction: Displaythe PLC fault table on the programmer. Contact Cegelec PLC Field Service, giving them
all the information contained in the fault entry.

Error Code: 4F

Name: Communications Failed

Description: The PLC operating software (service request processor) generates this error when it attempts to
comply with arequest that requires backplane communications and receives arejectedr

Correction: (1) Checkthe bus for abnormal activity.
(2) Replace the intelligent option module to which the request was directed.

Error Code: 50, 51, 53

Name: System Memory Errors

Description: The PLC operating software generatesthese errors whenits request for a block of system memory
is denied by the memory manager because no memory is available or contains errors.

Correction: (1) Dis