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~#*INTRODUCTION

~% The information contained herein is current as of August 2013 and is
subject to change. Contact Yokogawa sales office for the latest
information.

* FA-M3V is a registered trademark of Yokogawa Electric Corporation.

# Product names and company names that are referred to in this
document are trademarks or registered trademarks of their respective

companies.
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~# FA-M3 CPU Product History (positioning of new series)

“““ . Since its debut in 1992, the FA-M3 CPU has been the
mdustry leader in PLC concepts. New FA-M3 series!

~¢ |In 2010, we launch a new CPU series after 4 years of R&D![F3sp71. 76

-Program size
260K steps max.

AT-compatible CPU 1999 2001 2006 -Min. scan time 100ps
+Basic instructions from
FA-M3R series  Equipment changes with IT | et's Network! 3.75ns

-64-bit integer arithmetic

From evolution ThelT M@chine Controller (with network support)

-Double-precision floating

Debut of FA-M3! {o revolution e point
— - % F3SP66, 67 -Object ladder
FA ME“M ﬁﬁfﬁﬁ e '_ L' + Program size 120 K -Multi-CPU
g__rii)m_—:_ & e steps max. -Network functions
(e Post Card Size * Min. scan time 200us -100Mb Ethernet
G mB192m 344K e SP28. 38, . I?e;sécnizstructions from -ggrﬁgz;;gégc):urity
SP21, 25, 35 53, 58, 59 - Object ladder
SP10, 20, 30 * Program size 100 K - Program size 256 K steps max. . Multi-CPU
- Program size 20 K steps max. - Basic instructions from 17.5 ns . Network functions
| steps max. : 223%83;;”“'“5 - Obiject ladder - 100Mb Ethernet
. L ) + Multi-CPU - SD memory (1GB
Basic instructions . Structured ladder v ( )
from 90 ns - Multi-CPU 4
- Structured ladder
* Multi-CPU P

100Kstep/1ms

<+ 10Kstep/1Tms 20Kstep/1ms ———>
I I I I A . 1 1 [ 1 1 1 1| 1]

'92 ’93 '94 '95 '96 '97 98 '99 '00 '01 02 '03 '04 05 '06 '07 '08 '09 10
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""" #*Launch of New FA-M3 Series

Leading-edge controller
The new FA-M3 “V” series!

A-M3

* The “V” in FA-M3V stands for “vitesse,” which means speed in French.

The FA-M3 is designed and best known for its speed.
It's only natural that the new series be named “Vitesse”,

which means speed in French.

@FA-M3 V VITESSE is a registered trademark of Yokogawa Electric Corporation (application pending)
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""" *FA-M3V’s Design Concept

-----  Stretching the High Speed IPRS design concept

From day one, FA-M3 has relentlessly pursued higher speeds as the most effective
means to solving customer challenges.

Over time, this has evolved into the High Speed IPRS (Instruction, Processing,
Response and Scan) design concept.

The new FA-M3V series offers extensibility and reliability at incredible speed.
It's the leading edge controller for customers who demand the world’s best.

™ Faster processing of both basic and N High-speed
'/ application instructions Instructions

i :
E High ( Proc(s lng/\ Q;;:(ojrr L|?Jj][:;i[ unction enables fast, constant <

=, - I
i speed '.\RQS]]OI'IS!? ) |I1!'-;THI'I:HITEEIIIS response o I'ﬂE!I'[lJ{}lS > I;Ig:psupneg :
! e I
E *High speed IFRS 'C\_Sc;m :)' Scanning a 100K-step program in 1 millisecond  #» :
|

__________________________________________________________________

/I truct
\ nsiruc IU!'I

Leading Edge Controller
I—_A M3

T E 8 5 ET’TmM
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~¥Creating the Leading Edge Controller

~+The controller is powered by two core speed technologies

FA-M3V’s two core technologies add stable control at the highest speed to customer systems.

— FA-M3 “Vitesse Engine” for ladder processing - - - Supreme processing capability

- Fastest in the industry!* 100K-steps in 1 ms. * As of Nov 2010
+ Basic instructions: 3.75 ns min.
. . . R . New R&D result:
+ Application instructions : 7.5ns min. Vitesse Engine for ladder processing

* Floating-point Add instruction: 37.5 ns
+ Minimum scan time: 100 ys (Resolution: 10us when using SCB)

— New control method (PIPS) - - - fast, stable control for achieving high quality production
Parallel & Independent Processing System

Ladder instruction processing and peripheral processing are
carried out independently and in parallel. This ensures fast, stable
control under all conditions.

Conventional Processing >

Processes are execuled in sequence

Instruction execution

ok calreah
omiman pr
l Synchronization

Scanning may be delayed by excessive peripheral > Coentrol processing is not affected by
of i etc interrupt handling, thus ensuring stable control
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~#Quadruple Speed Quest

~#Quadruple speed quest based on High-speed IPRS design concept
. . Faster processing of both basic and High-speed
K . Sensor control function enables fast, constant High-speed
| ( Processing ) scan of 100 s @ Processing
-‘ Instantaneous response to interrupts >
i i .l : ; i High-speed
0Hiqh-SDeed Instructions High speed IPRS , Scanning a 100K-step program in 1 millisecond ~ »

« Basic instructions: 3.7 9NS~ Application instructions: 7.5ns~

« Floating-point Add instruction: 37.5NS ||~ 4.6x faster!

Basic instructions: 17.5ns—3.75ns

can

+High-speed Processing

. | f i Il ~
Sensor control function allows constant scan at 100us 2x shorter! 10x better!

*10ps resolution when using sensor control block (SCB) ||~ Scan time: 200us—100ps
Resolution: 100us—10us

+High-speed Response

* Instantaneous response to interrupts of 85|.|S

_ II‘ 1.2x faster!
*High-speed Scan Interrupt response: 100us—85us

« Fastest in the industry! 100Ksteps/1ms scan time
||~ 5x faster!
20K steps—100K steps
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~#Solving Customer Problems with Speed

-+ FA-M3V solves development process problems with speed

From CPU model selection all-the-way to maintenance,

the FA-M3V promises stress-free development by enabling (AQ
development according to design and reducing development ‘Y',#
effort from ladder program design to engineering. “'

To improve development efficiency,
program reuse and programming
ease are important. Coding
complex arithmetic expressions in

ladder programs is a pain!

Computational load increases along
with quality control and recipe data.
With existing PLCs, processing is
prolonged so device fails to operate as

expected.

Using password to
protect software assets
affects operability.

Model Design &

selection development Evaluation Operation ‘Malntenance

| want to choose a CPU without
worrying about processing speed,
memory size and cost. Picking the
right CPU from so many product
models is tough!

Processing is sometimes
delayed by data accesses
from PCs, etc. | need stable
operation under all

circumstances!

System upgrade requires a
larger program but memory
is insufficient and
processing is slower.

FA-M3V offers a solution

vigilantplant: -9

The clear path to operational excellence - YOKOGAWA

"'Ei'TruIy Range-free Controllers

~# The FA-M3 family is consolidated into two new CPU models of
60K-step and 260K-step program size to deliver
best performance in the industry
with incredible cost-performance ratio!
— Sequence CPU modules (with network functions)
« F3SP71-4S NEW
60K ladder steps, basic instruction 3.75 ns min., built-in network functions
« F3SP76-7S NEW

260K ladder steps, basic instruction 3.75 ns min., built-in network functions

* Use F3SP71 and F3SP76 CPUs with FA-M3 Programming Tool WideField3 (SF630-MCW) R1.01 or a later version

ftem F3SP71 I F3SP76
Control mode Stored program, repetitive operation
1/0 control mode Refreshing method / direct I/O instructions
Programming language Object ladder language
Number of Basic 40 types e
instructions | Application 445 types Instructions added o
Processing Basic 0.00375 ps per instruction | 0.00375 s per instruction m
speed Application 0.0075 ps per instruction 0.0075 ps per instruction
Program size 60K steps 260K steps FSns t
Project size 120K steps max. 520K steps max. [ Faspsa | =3
zﬁszelrr\g'rg;ﬁg::lﬁuot;) uts 4096 points max. 8192 points max.
Internal relay 16384 points (16K) 65535 points (64K)
Device Data register 16384 points (16K) 65535 points (64K)
size File register 32768 points (32K) 262144 points (256K) w
Cache register 131072 points (128K) 524288 points (512K) Ao
Communication ports USB2.0 (12 Mbps), Ethernet
Memory card slot SD memory card (SDHC compatible) ' e o
° . ®
vigilantplant: -10- YOKOGAWA
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~:Built-in Ethernet network support 4 :
The FA-M3V has built-in network support, which
enables fast, stable communication, just like the

F3SP6L0. In addition to space and cost savings,
it enables networking without affecting control processing.

Fast communication response is achieved without
compromising stable control.

Scaling up for large production data is simple.

— Much higher Ethernet throughput

— Easy storage of large data
- Large memory and SD memory card

Ethernet throughput comparison

(SDHC compliant 32 GB max.) e e | .17t
. ' rses [
Cache registers (1 MB max.) 37 [ ~— 155
- F3SP71:0.25 MB (128K words) [ < ———————— 2\ T Nighet

- F3SP76: 1 MB (512K words) # 1 2 5 7 :
_ Mod bUS/TCP Slave (Server) functlon * Comparison with older CPUs based on reading and writing 256K words of data

vigilantplant: 11 -
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~+Large production data can be stored in the CPU.

The FA-M3V comes standard with an SD memory card slot and a RAM disk for
storing large data required for ever faster and more advanced devices.

— Built-in SD memory card slot

* Up to 32 GB SDHC memory cards are supported for storing
data, programs and log records as files.

+ Compatible with off-the-shelf SD memory cards

» Redundancy of the file control area (FAT) reduces risk of file

. » DATA ||
system damage due to power outage or card removal during writing.
PROGRAM

e | ! soHc

— Built-in RAM disk $

* 4 MB RAM disk included for storing data and log records as winecl
temporary files (volatile memory) 4MB

+Accumulating routine data
+Saving error log

+Saving reliable raw field data even
when the network is down.

vigilantplant: -12-
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~*Network Functions (Handling of Large Data)

~*FTP client and server functions
Stored data can be transferred between CPU and host PC or server.

— FTP client functions bt

Stored data can be transferred from CPU to host PC or server
autonomously and collectively with no need of programming.

Reduces load on the production line or control system network.

FTP connection

Ethernet

Large data can be sent or received in one go. 2

— FTP server functions —
Easy FTP connection from the host PC by software or from a s
command line. Virtual directory allows program, data and log files
to be loaded or saved using simple file operations. _FP clent

— FTP server access and response log J ,

FTP server accesses and responses are logged for convenience of
debugging and access management

FTP connection

Eth ernet

v
.F'I'F’ Isen.re.r
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*Network Functions (“PC-less” Maintenance)
~¢ Card batch file function
. . ion triggers
“PC-less” maintenance using SD memory card Strp et o syt )
— Batch commands coded in auto-execute files stored on a SD memory Vi memycod vt
card can be automatically executed in response to various execution —
triggers (e.g. card insertion or error events, etc.) FTP (receipt of virtual memory command
command)
— Routine operations such as recipe loading or log acquisition
for troubleshooting can be executed automatically sSimply .4 Batch File Function
by inserting an SD memory card.
- STOP mode
| - Save
! sone 5 £5 - Load
[s208 E )I ) > - RUN mode
= EL = Unmount
Ete.
(MOUNT trigger) A

Save card batch file

~+ Rotary switch functions
Maintenance using rotary switch

with no need of PC (WldeFIe|d3) Easy maintenance
without need of CPU  Send content of
— Maintenance such as program loading, log file retrieval and being on-site! ~ SD card by Email | == == ==
can be performed simply by turning a rotary switch : :
(MODE switch) and pressing a push button (SET switch) M |
located on the front panel of the module. e 3268 | E>
S Courier SD card ~ |
Device developer Maintenance personnel
-Save settings (including -Insert SD card

programs) on SD card -Set rotary switch

-Power on
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~*Network Functions (Easy Network & File Access)

~#Network & file processing instructions
Handle large data easily by executing dedicated ladder instructions.

_ Socket (TCP/|P, UDP/|P) Example: FWRITE (file block write) instruction

communications instructions i ‘
— FTP client instructions
— File access instructions i

. . . . Ll
— File Opel’atlon instructions D2 onwards _fie ID, size of write data

— FWRITE D0001 DO0002 DO101

error code
-

— Disk operation instructions ot

write data
]

~+Continuous-type application instructions
Time-consuming processing does not affect control processing

»»» Instruction is executed when input condition is TRUE.
Actual processing is done in background without affecting control.

N
_—
Do101 ()

—‘ ‘— FWRITE D0001 D002

@51

»®»®» When instruction execution is completed, the output turns ON.
You can check the error code stored in device D1.

vigilantplant: -15-
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~*Network Functions (Easy Network & File Access)

~# Constant definition (header file)
Data creation: creation of transmission text and file data made easy

— Constant names can be defined with assigned
values separately from programs, and then coded
in programs (like tag names).

— Strings, numerical values and contiguous binary
data can be defined as constants

-+ M3 escape sequences

Data creation: defining hexadecimal representation codes within strlngs

— Text messages and control characters (STX, ETX, etc.) can
be coded at the same time when creating telegram messages.

— Newline code (CRLF or LF) can be inserted easily into

[Example] Constant definition

Canstant
1 NEMe:

#TEXT1
1

Value
n

01010WRDD00001,01
]

Program Code

TCPSND D1 D2 #TEXT1

Downloading escape sequences

text when creating a text file. download.
Defining escape sequences OO=00~FF OO=00~FF
Define escape sequences (hexadecimal representation codes) within strings. Escape

Sequence Ld

“\xoo” soo

Escape sequences are replaced with binary codes upon

vigilantplant:
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Escape
Sequence

“ABCD\x0d\x0a”

String CRLF

$414243440d0a

@ "
Escape

Escape
Sequence >

Sequence
“\x02ABCD\x03"”

Sy STX ETX

$024142434403

YOKOGAWA




~+ High-reliability design reduces failure rate
A measure for ensuring stable system operation

— SRAM hardware error check and correction (ECC)

- Hardware error check and correction (ECC) within ASIC
and external SRAM

- ECC does not impair performance.
+ Improved reliability through patrol check™ (only for backup SRAM)

o Unforseen memory ﬁ Normal operation

replacement continues!

Detected >
automatically
— Use of flash memory

Flash memory is used for storing programs.
This minimizes the impact of memory data loss at power off.

vigilantplant: -17- YOKOGAWA
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No memory access cycle time loss (unless error is detected)

In case Of a Sinqle'bit error: B Process flow in the case of correctable single-bit error

o>
NG
Automatic
gorrectiol

Automatically corrected
within the same access cycle
and system operation continues normally.

In case of a multi-bit error:

Memory
(SRAM)

Transit to error handling instantly
in the cycle immediately following the error.

In case of multiple single-bit errors:

To prevent degeneration to multi-bit errors,
patrol check is executed by hardware
for the entire external backup SRAM.

vigilantplant: - 18- YOKOGAWA
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(Data Processing Capabilities, High Reliability Design)

— High-precision calculations
Operations preserving 32-bit significant digits

*  64-bit integer arithmetic

- No need to convert all the way to floating point data
for calculation

* Double-precision floating point operations
- Built-in floating-point unit (FPU) for floating-point operations
- No precision loss even if converted to floating-point data for calculations

— Single board design
Less components means less failure sources.
- Efficient natural cooling provides reliability.

vigilantplant: -19-
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~*Security Functions

— User management function
» Appropriate access permissions can be defined for administrator,
service and user personnel so that better security and work
efficiency can be achieved concurrently.

— Operation log function
+ Keeps a history of operations performed on the CPU module.

+ With the use of the user authentication function, the user name
of the person performing an operation can also be recorded.

Operations performed on CPU can be checked using operation log.

Operation log dialog

STEP 1: Define user account

Y SR R A
98 -t A
s w1

Date Time Route  Main Message  SubMessage  User Name
2010/06/1108:53:22  SWL_1  Cpu Reset User
2010/06/1110:02:14  USB Download ypjt FTPPUT User
2010/06/12 11:06:20  SIO Set a date-time Service
2010/06/1212:27:37  ETH Switch Run mode ~ FTPPUT Service

T T
When? Via? What? by whom?

Administrator

| B !

o
u.f“;:\f-l
vigilantplant:
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All
operations
allowed

Online edit,
initialization
reset, file
operation

disallowed

-20 -

1
=SDHE
1268

Log file can be saved to
SD card.

YOKOGAWA




~+Security Functions

- Network filter function

Connection to CPU can be restricted to IP addresses,
(16 max.) registered in the CPU properties.

A\—™ = —] —t= =bp>=
— Subnet mask can be used to grant access to a subnet. ‘ﬁ r | [ ]
— Unauthorized access attempts are counted in a special register. = S e =
Network filter allows CPU access i l |
only from registered PCs! Registered PC = [ % Ethernet
)
‘4 I Unregistered PC | lu‘rilt:;ron
@, | I 1
- 5 e O

—_—

)

Bl -
~& CPU properties protection

In addition to executable program protection, CPU property data such as
network settings are can be protected against unauthorized read/write
access using a password. x|

- I_m
CPU Security Heyward(LD Cancel |

—Enter neww CPLU sECUrty. Reyivars.

Help
e Keyyyord(2)
Gonfinm Keyword

~Enter security keyword defined in CPU

vigilantplant: -21- YOKOGAWA

~*Security Functions

-+ Function Removal

— Selected CPU functions can be disabled (removed).
Functions not to be used by end users can be removed before system delivery.

Removable functions:

Remote programm i ng service Function Renoval (Turming on a checkbor disables the CPU function]
( Access via an external module such as [ i0smavs s Bleannb s el
- If & prcject is downloaded with this checkbax tured an,
an Ethern et inte rface module cannot be = connedtion to FA-M3 tools MwideFieldZ, ToolBox etc.] will no longer work.
. Remove Higher-level Link ServicelP)
disabled).
) W Rl ETIP S Foraien
Higher-level link service

™ Remove Ratary Switch Function
™ Remove Witual Directary Function

FTP server

I~ Remove Card Batch File Function

Rotary switch function
Virtual directory function
Card batch file function

vigilantplant: -22-
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~*+Sampling Trace Function

~# Tool-less maintenance

Sampling trace can be run simply by inserting an SD card pre-stored with a trace
settings file (batch file) without need of PC (Windows) or WideField3 operation.

Operator runs sampling trace
simply by inserting SD card pre-
saved with trace settings file.

Designer sends trace settings file

17 canr oo iar- FER T
77 0y S4i0) KV

CUTRLT, 8= UTRLT, T
FRFLE, IN°
WTRIEXE, |, ¥OARDA Wicourd br i ga. viae

|'§Il:

Equipment
designer

Production site

vigilantplant: -23- YOKOGAWA
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~+Sampling Trace Function

~& Multi-trace
— Up to 100 successive traces (100x increase) can be run.
— Trace data is stored in SD card or RAM disk.
— Ideal for tracing and trace data comparison over extended period.

Trigger Trigger
All
sampled
data
1 1 1 1 I\ J
Trace 1 Trace 2
v v v v g
1 Up to 100 traces
. [~
seved e .|=m B m:l- allowed
32GB
’ S=o
/ \ T T =—
- / e . \ L
Trigger condition is true S
v Al CZ
» ~>
Trigger contact Sample size No. of | Sampling time for sampling interval of:
Monitored data Bit | Word | LW | DLW | samples 100 ps 1 ms 1s
(Bit) ! 1 87,381 8.7s 87s 24.2h
16 4 37,449 37.4s 10.4h
64 | 64 | 16 8 1,956 1.9 0.54h
Monitored data " : >
Word) Data storage capacity per trace
( . e .
Max. sample size is doubled for single -trace.
Data is saved to the SD card a specified number of times Much more data can be saved per trace and up to 100 traces can
when the trigger condition is established. be run successively.
Moreover, pre-trigger state can be saved to facilitate failure Saving only the required data at the required timings enables easy
analysis by specifying a delay. comparison of saved results and more efficient analysis.

vigilantplant: -24- YOKOGAWA
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-+ Fast, stable control backed
by two core technologies

-+ Truly range-free

+ Only two streamlined models of 60K
or 260K program size

- CPU selection is easy!

- The new FA-M3 Vitesse Engine for ladder
processing is fastest in the industry.

* The new Parallel & Independent Processing
System (PIPS) control method ensures fast,
stable control.

-+ Formidable computation -+ Easy networking with

power production control systems

+ High-precision computations for I = All models have built-in Ethernet port
supporting positioning and other M - Fast, stable control even during production
applications Relieves all sources of stress data transmission

- Built-in cache registers for storing from development to maintenance - Large memory and SD memory card (SDHC

calculation tables for fast access compliant,32 GB max.)

&] :' *ﬂ &1 ] - 'm

-+ Protection of program
assets and efficient
problem analysis oot
* Login control function \ n \‘ FA- ME esign
- Operation log function v i T ES S EIm - Hardware error check and correction

- Use of flash memory

- Single board design

-+User-friendly high-reliability

- Other security functions

vigilantplant: -25- YOKOGAWA
~¥System Migration Precautions

— Timing changes arising from higher processing speed
e Scan, SD, Ethernet, refresh, etc.

— Speed and value changes arising from migration to floating point computation by
hardware
» Beware especially for applications that perform comparison and manipulate floating-point values (including constants).

— F3SP70 uses an internal flash ROM and SD memory card (in place of ROM pack).

— No more support for discontinued products
— Application programming changes
» Socket communications using built-in Ethernet port (F3LE12), file handling and batch file (F3EMO01)

— Partial download — Use Download All instead.

I * Refer to user manuals for details before system migration. I

vigilantplant: - 26
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~*Harnessing FA-M3V’s Speed to Shorten Scan Time (example 1)

el

vie

e

Control application example
— Positioning for discrete motion (semiconductor,
electric, and electronic parts handling)
Solution
— Solution to shorten machine tact time

Effect
1FA-M3V

Positioning command setup time (machine idle time),
which is dependent on PLC (controller) is reduced.

Example: Supposing that motor operation time plus motor startup
time is 15 ms.

+ Average cycle time

If F3SP53 is used: 15 ms + 7.5 ms (assuming 1.5 scans on
average) = 22.50 ms

If F3SP70 is used: 15 ms + 1.05 ms = 16.05 ms

Cycle time is reduced by 29% resulting in 40% increase in working
efficiency. This translates into productivity increase from 500 to
700 units with no machine upgrade or manpower increase!

Reduce controller-dependent
user machine waiting (idle) time.

!

Shorter cycle time
! i
Shorter tact time ;
for user machine ;
! i

Maximizes user machine utilization!
Increases accuracy and productivity!

<Motor operation pattern example

Speed

P Cycle time

Machine
performance

time

For machines with short cycle time,
reducing setup time (sequence CPU processing time) is key
to reducing machine idle time and increasing productivity.

2 N

Other processing time Startup time
4

vigilantplant:
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~¥Harnessing FA-M3V’s Speed to Shorten Scan Time (example 2)

¥ Control application example
— Positioning for continuous MOtiON [ umgware winnserz
(sheet cutter for cutting paper, film, ete:

Command

# Solution
— Solution to improve yield  oecsion Detemh \’
% EffeCt ............................. o \].

® Predecessor CPU " Jre—
Cutting starts within 1 or 2 scans after a sensor
detects the edge of running paper or film. e ,

If cutting fails to start within 1 scan, cutting will be 1 Improved communication
delayed by 1 scan time, resulting in dimensional error; proved commuhications

Sensor

Error = V (paper speed) x scan time perforinance
l Better dimensional accuracy
mFA-M3V i
Scan time is about 5 times shorter, translating i Improved product yield

approximately into 5 times more accurate product | 1

dimension, as well as 5 times faster running speed Faster cutter response for

and thus 5 times higher productivity. higher accuracy and productivity!
vigilantplant: 29
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~¥Harnessing FA-M3V’s Speed to Shorten Scan Time (example 3)

----- + Control application example Shorter response time

— Inspection application (for inspecting !
semiconductor, electric, and electronic parts) 5 Shorter inspection time
i l
""" ¥ Solution ; Improved product yield
— Solution to improve yield i !
..... : Effect Much fewer false rejects!
® Predecessor CPU Decision accuracy improved! |
A PC accepts or rejects products based on T '

information from an inspection PLC.

When the PLC fails to respond in time due to,
say, prolonged interrupt processing, the PC
may wrongly reject a good product.

l

Decision to
reject or accept

= FA-M3V

FA-M3V rarely fails to respond in time thanks
to shorter response time (due to shorter scan time).
False rejects are significantly reduced.

Command response

Inspection signal
(voltage/current)
° . ®
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""" ¥Harnessing FA-M3V'’s Functions (Sampling Trace)

The PC is too slow for sampling high-speed machine monitoring data.

The high-speed FA-M3V CPU module enables such high-speed data to be
sampled using the sampling trace function’s SOE (Sequence On Event) feature.
Additional sampled data facilitates machine failure cause analysis.

m Sampling & analysis of small control data variation using FA-M3V ® Acquires required data only easily

- Sample size: 64 points of bit data or 128 points of word data - Tool-less maintenance
+ Sampling capacity: 3,956 to 209,715 samples
(dependent on specified sample size and approx. halved for multi-trace)
209,715 samples for 1-bit samples; .
80,659 samples for 16-bit and 4-word samples; * Multi-trace
3971 samples for 64-bit, 64-word and 8-long-word samples Runs up to 100 successive traces.
- Trace data can be converted into CSV files for easier analysis.  More data can be sampled per trace.
Results stored on SD card or RAM disk.
Enables tracing and results comparison
over extended period.

Sampling trace initiated simply by
inserting SD card containing batch file.

High-speed data sampled by sampling trace

Data not sampled
Sampling interval : 1 ms P

Trace data 1

Trace data 2

Data sampled by PC

Sampling interval : 100 ms / | Trace data 3
100ms 200ms 300ms 400ms 500ms \/
Example of data sampling using Sampling Trace: ‘ f Trace data 4
More sampled data facilities problem analysis.
V|g||cmtp|ant -31- YOKOGAWA
""" ¥Harnessing FA-M3V’s Functions for Efficient Maintenance

Fast system information gathering is crucial for recovery from system problems.
Unfortunately, ease of information gathering and security are often trade-offs.
The FA-M3V enables easy system information gathering without sacrificing security.

SD card improves maintenance efficiency — __ xosa
— Ladder programs can be loaded or saved.

— System log and other system information
can be retrieved.

— Operation log can be retrieved
— Sampling trace settings and results can be

Collected data files can be

retrieved. emailed to system designers.
FA-M3V Defender ensures information : sty s T e
sSecu I'Ity o Operation information including date and time,

details and operator is recorded automatically.

— Operation permissions are defined by the Oporation log can be saved to SO card,

login control function.

— Operation history is automatically saved as
operational log.

RAM RAM
T ; X 1-bit error
Hardware reliability is improved oy ECC function
— Single board design means fewer
components.
— SRAM features hardware ECC.
Nonrecurring problems due to single-bit 7
X (erroneous (normal
errors are reduced. [ control) ] [ control)

Single-bit error correction by hardware ECC

YOKOGAWA
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FA-M3 Programming Tools
New Products Introduction

|-
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SF630-MCW R2

~+ ToolBox for Temperature Control and
Monitoring Modules
SF661-MCW R6

-+ ToolBox for Positioning Modules (for F3NC32/34)
SF662-MCW R4

-+ ToolBox for Positioning Modules (for F3YP22/24/28)
SF663-MCW

WideField .=2
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FA-M3 Programming Tool WideField3
(SF630-MCW R2)

"WideField .53

Copyright 2010 ¥okogawa Ekectic Corparason. All Righes Resarsed

* FA-M3 Programming Tool WideField3 is a new product, which needs to be purchased for existing WideField2 users.
* Registered WideField3 R1 users may, however, download the free upgrade patch from the Users Page on the
FA-M3 website ( )-
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CPU in the industry today, and has enhanced functionality to meet
customer requirements.

Support for FA-M3V
(F3SP70o)

~# WideField2 design assets can be migrated to WideField3 without

modification.

— Both ladder programs created using WideField2 and older CPU
module models (F3SP20/30/50/60) used to create these programs
can be used as-is with WideField3.

* Project data created using WideField2, when opened in WideField3, will be automatically converted to WideField3 format.

* If necessary, you can either select [Downgrade & Save] in WideField3 to resave an existing project created using
WdeField2 or back up the WideField2 project before migration.
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~#FA-M3V (F3SP70) Support

Harness the full power of the new CPU!

WideField3 is developed alongside the new FA-M3V sequence CPU module
and is designed to fully support all functions of the new CPU.

Fa-m3ly

YN W ideField .2

| New CPU model recognition & control

- Model name recognition, environment support and
configuration of new CPU.
+ Supports 64-bit integer arithmetic instructions and devices
in circuit edit.
+ Supports double-precision floating-point arithmetic
instructions and devices in circuit edit.
+ Support for 64-bit and double-precision floating-point data
in all monitor windows.
+ Control of environment settings display mode
+ Long-word index modification in circuit edit
+ Support for elapsed timer instructions in circuit edit
+ Enhanced initialization data definition during configuration
+ Circuit comment out function during online edit
+ Login control and operation protection functions
+ Sampling trace enhanced to support functions
specific to new CPU.
+ Operation log display
+ Support for sensor control function in configuration

| 64-bit integer arithmetic

IDoubIe-precision floating point arithmetic

I Long-word index modification

‘ Elapsed timer instructions

| Initialization data definition

| Comment out a circuit

User authentication,
operation access control

| Enhanced sampling trace

| Operation log

N
4

| Sensor control function
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~*Functional Enhancements

WideField3 includes useful functional
enhancements based on client feedback

Circuit
comment
height setting

Enhanced
sampling trace
function

Enhanced file
comparison

Balloon
comments

o8 -

Advanced

programming

upport functions
O

O O

Programming

convenience

functions
O

Support for log
file name
Enhanced circuit
edit function
o

Improved
advanced module
monitor/registered
device monitqr

Support for
device list

o Enhanced

search function

Enhanced resume
function restores
window edit
position,

Support for
copying in
online edit
mode

Improved
Find menu

Improved
circuit
comment
functio
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Cross
reference




Advanced Programming Support Functions
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=#Script Coding and Monitoring Function

Advanced Programming Support Functions

not easily coded using ladder language
can now be coded easily using

. . . Efficient
intuitive expressions. single-line Readable
m Example: calculating the area of a trapezium coding!

_ Ladder program code:

——— ['ooot | = | pooot | + | Doooz Script code:
EEFON .

—————— /o002 | = [ /mooot | « [ Do0o3 I::>TW.DO101 := ((W.DO0O1 + W.D0002) * W.D0003) / 2

L [potot [ =[moooz | ] 2
Script code is converted \

automatically into ladder code

before execution.
Example: Integer arithmetic
D00001=D00002+D00003
—CAL DO00001 D00002+D00003
Example: Byte swap
HSWAP (D00001)
—BSET P 0 /D00001 2
PMOVX P D00001 8 8 /D00001
MOV P D00001 /D00002

LSFT P /D00002 8
C—— CAL P DO00001 /D00001 | /D00002
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2 basic functions (LDU, LDD)

18 arithmetic functions
(SUM, MAX, POW, etc.)

31 data processing functions
(byte handling, etc.)

20 string manipulation functions
(replacement, etc.)

Monitoring scripting
— Allows in-script monitoring

Advanced Programming Support Functions

M

:BMOV D001;V001 D100;v002 100
W.D200=W.D100+10
W.D201=W.D101+11
W.D202=W.D102+12

— FOR ~ NEXT (up to 8 levels of nesting)

vigilantplant:
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IF ~THEN ~ ELSE/SELECT ~ CASE

-4 -

. E R -axis speed
W.D200=AVE (W.D201,10p //Y-axis speed
IF (W.100 > W.D200) THEN

End-of-line
comments

LSE
B.Y00301=OFF // Large Y-axis speed
NDIF

EE.YOOSM =ON // Large X-axis speed

Devices can be inserted into
script for monitoring purposes

[1 80 ROND & FITTR#hER 5 e L TR
IF (LDU(B.Y00301)) THEN
B.¥0D301 O
MOv(10000, DOOO21)
W.D00021 3333
MOV (5000, DOO022)
¥.000022 1000
B.100201 = ON // IS iRIRHES
B.I00201 M|

ELSE
_ B.100201 + OFF

e e e e R

YOKOGAWA

Supports loading of past data for combined

— Supports Sampling Trace function of FA-M3V.
— Enables efficient debugging and timely troubleshooting!

N
Supports advanced, flexible
configuration with intuitive
representation!

Complex configuration is
made easy using

Analysis convenience

software wizards!

display, as well as CSV and image output,
enabling effective use of analysis assets!

d_asmanms =Y e |

functions:
* Inter-point analysis
- Range zooming
- Filter settings
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~#Device List

~# Device list gives an overview
of used and unused devices within a project.

FTERE H 0 sE A
=L BAIvES -
X [rn-misna =] YTk 1 *Em
Display range PRI 2 0 Z2Ra
options: = n|3|elmE@ mvo | ~SETRST 2K 18R
. grojolajalalalalaltiii[i[i/ 5 e
g|0ba|deV|CeS 1023 4667808012 34K4%86 BTN
S R 1 O KR
local devices, I S 0 o o “3in 2R3
devi 000232 ~AUT ALY AR
macro devices, ovzzz e
. " ; L
all devices )| e A 2 o R omen
e R R E IR SRR W=t
(ER ~SEBBT N2
000348 w e wpa
000400 ~AUF ALY AR
000416 - $EBRT TR
000432 5 o &R
000448 ~EETRST 2212
D000g ol |, -;Efr;w;
WA Y ATHERM R T RO H L KD B F K E R Z 3 Wy Ry 7 &k
Each cell shows whether 3l 2E B =

the device at the
corresponding address is

used within the project.

Advanced Programming Support Functions

Cross references can be generated
from a displayed device.
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~+QOther Advanced Programming Support Functions

Advanced Programming Support Functions

~% Split window display

— Split block edit window

— Enhanced comparison!

Vertical
split

the configuration!

Horizontal
split

Movable
boundary

L LTI E

TnTn

Vi
T

vt o MO R A aLE.

Even files having differenq
names can be compared
according to their order in

BT S B O WS AMPLE €3 OB

i L

T0ER

SLEBLK_MAIN/NIT b T—3 1 1
BLEBLK_MAIN/INIT Toran. T8 1 1
=] BLK_MAIN/INIT ToHES.  T-E 1 1
ELKINDEX/SVON Fos T—g 2 2
SLEINDEX/SVON FOAITAL.  T—3 2 2
EINDER/SVON TosiEs.  —E 2 2
KT L V5IT—BAJSVOFF 700 T3 3 3
BRSO/, VEIT-RA/SVOFF - TN, T—3 3 3

LT
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Efficiency Functions
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~*Cross Reference Function

Efficiency Functions

~# Cut debug man-hours! Prevent regressive programming

— Real-time display of devices used in a project!

— Search used devices easily! Prevent missing amendments in programming.

® Cross reference search object ®
Address, tag name, constant definition, structure
name (including structure member names), label
block, macro name

i
et YA RFD T-HD AR W

T

153 o 0o | g 5] =] (| |5 [T ]| [T El@afE wimimin] N

@ie\m ] E=lm sl

TR
N At

L1 MDY W
L4

Wy R b T ORALET
2 FREIE T ORI AT
aRR( T L

mu‘

S LY
o .

Search results

Jump to found

circuit with one
click!
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are displayed by ; c .
tab for better e e
readablllty' | [ERTR — J| llr [LE) (3] “n _o;- i = e
Output window ’: .
“Cross Reference Tab” | /=@ g s
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~+Other Efficiency Functions

-+ Copy and paste [EESEN o : : :
Py P * Monitoring during online edit

. — Values of contacts and devices can be displayed in
An offline circuit can be online-edit windows for monitoring purposes.

copied and pasted to an
online edit window. New

I ! e 1 _’g

-: Resume function

— The state of a displayed window is saved
and can be restored upon reopening!

Supports copying
and pasting during
online edit

E

When you copy
a circuit...

~tag name definitions are Reopening a window restores its last edit position
automatically copied too. (linef/cursor position) for better efficiency!
vigilantplant: AT YOKOGAWA
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Programming Convenience Functions
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~#Balloon Comment and Monitor Function

Programming Convenience Functions

placed onto ladder programs like post-it notes.

— Operation history and handover memos can be written and
even devices can be monitored within comments.

&2 I T EZ9:BLKT

00002‘
00003 |,

Balloon comments can be

= ol

mEERkDHTIOTSLEFRLET LEOEE Di2i152 k2

] TRE O Teesdse SHEOEFRE D2 DIR[0 |
displayed anywhere on circuits 2 >
in any font, color and size, even [ ##i#tt L3y D1 L 0 A devi b ified
transparently so that underlying 02 FIE Lo » device can be Spectliec
L . . / il within a comment so that its
circuits are visible. N .
j D5: B = data can be monitored at any
2 o preferred location.
LI E R |
ST ]
% ﬁﬁ num1‘ i Eléu.;?znké&bgg x
P = = Thw—
Individual balloons O BLKI
on the balloon list Pt
5 : Lol ba
. can be defined as ~ 3 ‘;,ﬁm
Up to 32 lines of 128 visible or hidden. | & o N
“EEREHLETmE T characters can be defined for o & TR
[ each balloon.
. . ®
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“*Find Function EuEels
. . . Programming Convenience Functions
~# More powerful Find function!

— More search object options and search condition options are

available.

More search
object options!

FALTOBI T O RS BLK IR TR, ZEMSHER ]
i f el ] FERRE
Search object options: e el
tag name or address BRIIR BRI
g b == a = ~
. . W {E5&THLA O SEEAMSM ALIH) AT
circuit comment P E0h - - |
ircui , a2 1y -
WV #7200k & I FAD S2AA << =
subcomment o T - 5 LUECELAE
’ ¥ ?f’;“w b [k =] v @1 [ 380
Block or macro name, [\ ot W 17k " yow\
|abe|’ ?nn?sﬁ ﬂTnjn,sutﬁ W § nnﬁn’?g¥ = E ;\ 2 —=u
I/O comment L Iooh 13— [obn e |tat boot0 Daubor < oo & =
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000300

location from
search resu
window!

HOV DODOO2 Y00317 I

Jump to a found

More search
condition options!

the
Its

|«

-50 -

70w PiESSE FELZ 00001 000010

Search condition options:
component blocks,
all project blocks,
all project macros,

all project blocks and macros

YOKOGAWA




~%Print Function

: .
- Revamped Print function!

— An image of the ladder edit window can be printed.

g a4 4 i TR [ —

. : AR s R e e s

- ARSI BT - SN i

o w.%rE o r-u--n paTE. remir
P B T = v e

T T ]
- e 7 — . ;-I . e _ T pe—
- — / o 2 gl T G -
Color printout is All pages can be

available with a color — previewed! e ||

inter!
printer! - /\ —

Flexible and detailed print
Optimized print setup is available!

layout reduces
paper wastagel
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~#Other Programming Convenience Functions

-+ Optimized online project tree

e AR
-0 E{T0Y 54 WRSAMPLE
& F3SPE7-63
- T4l
& TI-LIRHE
- YRTANY
- -1
& LB EES
- EHESR
& CPLOTAF
B #ETs
L-dF 1 BLKMAIN
L4 2 BLOGK]
L4 3 SAMPLE
=00 ¥in—§
C @ MACWIDE
FO - N\
B A2k
L4 1:FISPET

Installed modules are displayed in
the online project window.
Selecting a module displays its I/O
relay monitor window and
advanced module register monitor
window!

|
1 L& 2 FBLEM |
L dF 3 FINDE4 1
I =@#anmh
Lo 1 FACUIDY 1
I - 5 FICUD4 J

[ EEEP Ereed)

1/0 relay monitor
Advanced module register monitor window
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Other Convenience Functions
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Convenience functions

~% Display of paired instructions
— Paired instructions (IL-ILC, SUB-RET, FOR-NEXT, etc.)

-+ Find function

— The Find dialog window can be
opened from Find or Project menu.

-~ [Save As...] function (=

— Opens project saved with new name.

2 Wide Fanldd [P JT ¥Y7]

LD WED BRED BT D
|| & D3| 8P| =
U i o o e T O =20
ek S

You can open the
project saved with a
new name or continue
with the original project

v
B W1 TIL PUT ARG
L it

£ Wide Fie i3 [FJT_ARC]

:m;;onw ::2 ™ E 8 R Common user interface
i Es | El i
G|5|F5| B[T|8] #[4] i [Find in Project]!
1:1-_|mﬂ’n7vr. PUT ARG ‘.
# s
° . ®
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-x Circuit comment-out

— Selected instructions or circuits can be . Support for double float
connecteg or made non-executable & double Iong word data
temporarily . - _

: ——— — Comment-out to

M Wi | = deactivate instructions
=t ] |\ temporarily during

S L) rr EIC | debugging or back up oot

et | (o ) ircuit bef o001 3
| ?{ = '.:f | an:gg;ilcatei}o%r.e st

oy S Tag name

ok — definition

) ] monitor .
~# Operation access control & operation log monitor

B FA-M2 Dedender 4%

B
\l W JH
RPN OFIHEE

Operation access control
manages user permissions for
CPU operations.

ﬂ I-TTIANE
ﬂmua _ e SE il
Bt Operation log maintains a
record of past operations
performed on the CPU
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¥Precautions for WideField2 to WideField3 Migration

A project created in WideField2 (SF620) will be automatically upgraded to WideField3-
compatible format when opened in WideField3 (SF630).

g

-+ If necessary, you can either select [Downgrade & Save] in WideField3 to resave an
existing project created in WideField2 (SF620) or back up the WideField2 project before
migration.

For project data compatibility reason, do not install both WideField2 (SF620) and
WideField3 (SF630) on the same PC.

gt

When migrating to WideField3 (SF630), you should also upgrade the ToolBox
(SF661/SF662) software. The ToolBox upgrade patch can be downloaded from the FA-
M3 website (www.yokogawa.com/itc/) free of cost.

e

~¥ When using FL-net communications, beware that tighter OS security control may affect
online connection based on the FL-net protocol using WideField3 (SF630) so additional
OS configuration may be required, just as for WideField2 (SF620) previously.

-+ The programming tool cable (KM13-1S) has been upgraded to support Windows 7.
The latest cable driver software can be downloaded from the FA-M3 website
( ) free of cost.
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ToolBox for Temperature Control and Monitoring Modules SF661-MCW R6
ToolBox for Positioning Modules (for F3NC32/34) SF662-MCW R4
ToolBox for Positioning Modules (for F3YP22/24/28) SF663-MCW

v,

2
07(/ .O'Ow ‘ _______ he ldeal Chal Copight {G) 2003 akogawa Elecinc Corpcration, All R phis Resaned.
4y, S >

S(/D\//.?g(/ <3
©0py, .
4 B Upgrade improvements (SF661-MCW, SF662-MCW)
— Support for FA-M3V (F3SP70)

— Support for multiple online connections.

* Existing users may download the free upgrade patch
from the FA-M3 website (www.yokogawa.coml/itc).
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List of New Products &
User Manuals

| .
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~#List of New Products

EHardware

Model Suffix

Product Name Specification

F3SP71" 48 Ladder 60K steps, basic instruction 3.75 ns or longer, with network (USB 2.0
Sequence CPU module (with (12 Mbps), Ethernet) and Modbus/TCP slave (server) functions

network functions) F3SP76" 75 Ladder 260K steps, basic instruction 3.75 ns or longer, with network (USB 2.0
(12 Mbps), Ethernet) and Modbus/TCP slave (server) functions

*1: When using F3SP71 or F3SP76 sequence CPU module, use SF630-MCW R2 or a later version.

HSoftware

Model Suffix

code Specification

Product Name

FA-M3 Programming Tool SF630 | -MCW | Windows 2000, XP, Vista, 7 compatible, multi-lingual version, CD-ROM

WideField3 "2

ToolBox for Temperature Windows 2000, XP, Vista, 7 compatible, multi-lingual version, CD-ROM
Control and Monitoring Modules SF661 -ECW (for F3CU04 and F3CX04)

3 * Existing users may download upgrade patch from the FA-M3 website.

ToolBox for Positioning Modules Windows 2000, XP, Vista, 7 compatible, multi-lingual version, CD-ROM

SF662 -ECW

(for FANC32/34) "3 (for FANC30) * Existing users may download upgrade from FA-M3 website.
BIEW ToolBox for Positioning Modules SF663 -ECW Windows 2000, XP, Vista, 7 compatible, multi-lingual version, CD-ROM
(for F3YP22/24/28) 3 (for FANC30) * Existing users may download upgrade from FA-M3 website.

*2: FA-M3 Programming Tool WideField3 is a new product, which needs to be purchased for existing WideField2 users.
Existing WideField3 R1 users may download the upgrade patch from the FA-M3 website ( ) free of cost.
*3: Existing ToolBox users may download the ToolBox upgrade patch from the FA-M3 website (www.yokogawa.com/itc) free of cost.

HMPeripheral Devices

Model Suffix

code Specification

Product Name

USB 1.1 compliant USB-serial converter, cable length approx. 3 m,
Windows 98SE, Me, 2000, XP, Vista, 7 compatible
*4: The programming tool cable (KM13-1S) has been upgraded to support Windows 7. The latest cable driver software can be downloaded from the

FA-M3 website (www.yokogawa.com/itc) free of cost.
®
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Cable for programming tool KM13 -18

~*User Manuals

~# These user manuals are revised or newly issued with the new products.

HHardware
New Document Number Document Name Applicable
/Revised module
Revised IM 34M06C11-01E Hardware Manual FA-M3
Revised IM 34M06P12-03E Sequence CPU - Instructions F3SPOO
. Sequence CPU — Functions (for F3SP22-0S, F3SP28-3N/3S,
Revised IM 34MO6P13-01E F3SP38-6N/6S, F3SP53-4H/4S, F3SP58-6H/6S and F3SP59-7S) F3Sp22
Revised IM 34M06P15-01E-TO1 Sequence CPU — Functions (for F3SP71-C0N, F3SP76-01S) EggE;g
Revised IM 34M06P15-02E Sequence CPU — Network Functions (for F3SP71-00N, F3SP76-01S) EggE;g
Revised IM 34M06P15-03E-T01 Sequence CPU — Modbus/TCP Slave Function Eggi;g
F3LE12-0T
Revised IM 34M06P41-01E Personal Computer Link Commands F3spPOO
F3GB01-0N
H Software
New Document Number Document Name Applicable
/Revised software
Revised IM 34M06Q16-01E FA-M3 Programmlng Tool WideField3 — Introduction and SF630
Troubleshooting
Revised IM 34M06Q16-02E FA-M3 Programming Tool WideField3 — Offline Functions SF630
Revised IM 34M06Q16-03E FA-M3 Programming Tool WideField3 — Online Functions SF630
New IM 34M06Q16-04E FA-M3 Programming Tool WideField3 — Script Functions SF630
Revised IM 34M06Q30-01E FA-M3 ToolBox Manual SF6600
Revised IM 34M06Q31-02E FA-M3 ToolBox for Temperature Control and Monitoring Modules SF661
Revised IM 34M06Q31-01E FA-M3 ToolBox for Positioning Modules (for FANC32/34) SF662
mEw | New IM 34M06Q31-02E FA-M3 ToolBox for Positioning Modules (for F3YP22/24/28) SF663

*1: These documents are supplied with the software package as PDF files. Please procure paper documentation separately if required.
®
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- F3YP22-0P (2 axes) NEW
-+ F3YP24-0P (4 axes) NEW
- F3YP28-0P (8 axes) mwEw

Cutting time loss in positioning control!

~:Industry’s fastest control cycle of 0.125 ms.

Even smoother positioning control £ FASPEX+F3YPIX
Spesd

-+Industry’s highest output pulse rate of 7.996 Mpps max.

Controls hi-speed, hi-precision linear motors and DDM .lm
~:Industry’s highest input pulse rate 8 Mpps max. PUMWE i mmmw

High-speed pulse counter included fecan sme) (startp fme+control cycle)

Supports a wide range of applications v

B FASPTX4FIYP2X Cuts fost ime

~+Industry’s top-of-class startup time from 40 ps. - Shorer st sme

Cuts time loss before positioning begins . Sy

~+|deal for use with FA-M3V (F3SP71/F3SP76) L -

Support fOf' faSt scans CF:U periormance Po@ia‘lming module’s periormance

{scan Eme) {stariup Sme+conirol cycle)
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steps) sequence CPU module is added to the FA-M3
product family.

— F3SP22-0S Sequence CPU module
10K ladder steps, basic instruction 45 ns min., with memory

— Higher processing speed (from 45 ns for basic instructions) at
the same price

— More instructions available (37 basic instructions and 324
application instructions)
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