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Preface

We thank you for purchasing our Compact Controller S (CC-S).

This manual explains the installation, wiring, operation and maintenance of the Compact Controller S,
so please read through it before using the controller.

Code Symbols

|P|N|A| 3 5|‘ | A| Description
1 1
| 1

Process variable input signal
e e T 1to5v DC
e ot B TSRS 410 20mA DC

R Jthermocouple ] 10mV DC span ormore,

with reference junction

e T R K thermocouple
i compensating function

e R R E thermocouple
e e R R thermocuple
R T Resistance bulb Pt100Q
! 3-wire type, 50°C span or more
! Pt100 ... IEC Pub 751-1983
: Auxiliary analog input
R — Four 1 to 5V DC inputs

OTMMmMTOw>»
T
S AR N U U [ [

--------- Two 4 to 20mA DC with 24V DC power
supply plustwo 1 to 5V DC inputs
Power supply

PR 24V DC (20 to 30V DC)

Rt 100V DC (85 to 132V/47 to 63Hz AC)

w
T
1
1
I
4+
1

________ 200V AC (187 to 264V/47 to 63Hz AC)
Hard manual |oader
__________ Without
1+ =+ _ T - With
| Transmission function
R — Without
S T-link

! |
I |
RN [
1

_________ RS-422A

_________ RS-485

| Available wafer numbers
LaoooooooC 24 wafers

Ao 48 wafers

PID auto tuning function
AF-------4 With

N O

©1995 FUJI Electric Co., Ltd.
Note

« Reproduction of any part of this manual without Issued in May, 1995
Fuji's authorization is forbidden.

¢ The contents of this manual are subject to change
without prior notice.
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Features of Compact Controller S

The Compact Controller Sisacompact single-loop controller using a microprocessor.

This controller is equipped with abundant control and computation functions to allow composing a flexible
system with ahigh cost/performance. Transmission function capable of monitoring and control with host system
isalso available.

Vave
Temperature, Output Motor
Pressure, e— Heater
Flow rate, - .
: Compact controller S Operation

Check of delivered instrument

Upon receipt of the equipment, be sure to check.
« Becareful not to apply unreasonable force to the interior when unpacking the instrument.

« Taketheinstrument out of the package and check for any cracks or other damage on the front panel and
case.

List of delivered items

Opening direction nameplate

E = (o)  [ci —

‘; TAG plate
[ |Et | | 1sheet

N : Main unit

R 1 set 4444« Scale pointer
i 44494«

Blind sheet
I 2 sheets

T T T
EE]

| |

N

8 &

| |

RS EEEEEES
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Transmission

This controller can perform data transmission with a host system viathe T-link or RS422/485 interface.

The host system can set control parameters in the controller and read out control data from the controller, and
besides, the host system can perform SV setting and MV operation when the controller isin SCC operation.
Before making transmission, set station No., transmission speed and code format. For setting, refer to the

"System function setting codes".

Asfor the transmission protocol used with T-link or RS-422/485 interface, refer to

T-link RS-422/485
Transmission protocol manual — e
INP-TN507785-E
T-link interface manual e —
INP-TN508202-E
File specification manual e e
INP-TN507874-E
m Transmission system configuration
<RS-422/485 system> <T-link system>
Personal computer etc. T-link
MICREX-F processor
R422 [ T-link
0-g - :
31 units MAX.

Relevant manual

Relevant manual explaining the wiring method on wafer and the contents of wafer usable for Compact
Controller S are available. Read this manual together with the instruction manual for Compact Controller S.

Manual name

Manual No.

Wafer instruction manual

INP-TN508296-E

—Vi—



1. Name and Function of Each Part

1. NAME AND FUNCTION OF EACH PART

1.1 Front Panel

This controller is operated by means of the buttons on the front panel, and allows checking the operating
status by means of the front panel indicator and dataindicating LED’s.

Section 2 explains the fundamental operating method for each part. Refer to the appendix at the end of the
manual for the specifications and terminal board of the instrument.

Data name indicating section Dataindicating section
(Indicated in 3 characters, LED) == == (Indicated in 5 characters, LED)

e

1] [O50) Increase/decrease button for SV
Configuration button A om | ¥

@ J E 8:'1 O
{3 el

@ oo - O Operation mode sel ecting button
AN B and indicator lamp

LIS e
1R
13T n

[ ] w3 -1 |[4]] | Increase/decrease button for MV

Lo d30 = E
‘ PV SV MV
\—'—1
Indicator
Lamp Name Function
O FLT Fault indicator lamp Lights up when the instrument incurs a fault.
O HM Hard manual operation mode | Lightsup in hard manual operation mode.
indicator lamp

O SccC SCC enable indicator lamp Lights up when SV setting or MV operation is possible via
transmission.

OH High alarm indicator lamp Lights up when KPV (compensated measurement value)
exceeds the high limit of alarm setting.

oL Low alarm indicator lamp Lights up when KPV (compensated measurement value) is
below the low limit of alarm setting.

O KPV KPV indicator lamp Lights up at the setting of KPV (compensated measurement
value). (It does not light when KPV isindicated on meters
other than PV indicator, after selecting the bar graph display
mode (X24-X26).)

O AT Auto tuning indicator lamp Flickers during auto turning.

Front panel 1-1



1. Name and Function of Each Part

1.2 Names of other parts

TAG cover

Scale

Used to store TAG plate.

Used to indicate reading of PV, SV or MV.

TAG plate

Used to writein TAG No.

@\

S s

e

Y

yau

Loader connection

Used to connect loader after removing cover.

1-2 Names of other parts

Lock screw

Used to lock the instrument.




2. Instalation and Wiring

2. INSTALLATION AND WIRING

2.1 Installation

2.1.1 Installation place

This controller is designed to be installed in an indoor panel. Since the condition of the installation place will
affect the controller life and also the ease of inspection and maintenance, select a place that meets the following
conditions.

(1) Thereislittle vibration or shock.

(2) Theambient temperature doesn’t exceed arange of 0 to 50°C, thereislittle change in the temperature,
and the place is not exposed to a heated object or direct sunlight. A good operation result will be
obtained when the ambient temperature is kept near room temperature (20 to 25°C).

(3) Relative humidity is below 90% and there is no condensation.
(4) Thereisno dust and/or corrosive gas.

(5) Avoidinstalation near an equipment that produces alarge current or sparks, or near arelay panel, so as
to prevent electrical inductive disturbance.

(6) Thereisgood ventilation to disperse the heat radiated from the instrument.

(7) Thereissufficient space for wiring, inspection and maintenance.

2.1.2 Temperature inside panel

The temperature around the instrument (within 15cm of the instrument) inside the panel should not exceed
50°C.

The panel should thus be manufactured in consideration of the following points.
(1) Avoidinstalling an equipment which produces much heat near the controller.
(2) Arrange other equipment so that the ventilation around the instrument will not be hindered.

(3) Ifitisprobablethat the temperature around the controller with exceed 50°C, then install afan for taking
outside air into the panel forcedly.

2.1.3 Installation method

(1) Cut out a hole in the panel according to

Panel cutout in item 2.2 “outline diagram”. n Mounting bracket Terminals
Since a considerable force will be applied e

i i Panel ’ v
to the panel by installing several

instruments side by side in the panel, the
instruments should be supported from
underneath if necessary. The position for I I
the supporting bracket is shown in Fig. 2-1. = 200 or more | \

| Supporting bracket
(2) Remove the mounting bracket from the Fig. 2-1

case, insert the instrument into the panel
cutout from the panel front, insert the
mounting bracket from the panel rear, and
fasten to the panel with the mounting
screws (Fig. 2-2)

Screwdriver

Mounting screw %

Insert this part into the
hole in the case bottom.

Fig. 2-2

Note: The instrument and panel cutout size
conform to |EC standard.

Installation 2-1



2. Instalation and Wiring

2.2 Outline diagram

Outline diagram

Fig. 2-3

TERMINAL PANEL MAX.8 |'|
am A ]
(] O
] ]
(] O
3 o =
— O O
O
© O
- O p
/ A
q \ - o
] | .
200MIN. MTG. BRACKET - l
I
52 355 14
|- > -t
SUPPORTING BRACKET I_'
| [ '
SN
Panel cutout
MOUNTING ONE UNIT MOUNTING n UNIT
N, QTY
A ) EE | ) ) i i ) i o n=2
= =
= =
=)
= i & 1
r 1w L : - - - ; 1w
& 8
Y y
68" (722n-4) 1!

2-2 Outline diagram




2.3 Wiring

Before starting the wiring work, be sure to check the
terminal symbols on the power terminal block and
read the instructions for your confirmation.

Note

Theillustration above shows the layout of the power
terminal block. When DC power terminal block is used,
the following should be observed.

e Terminal No. 21: PCO - PC

e Terminal No. 51: VPO - VP
Do not make wiring to terminals without terminal
symboals.

2. Instalation and Wiring

SIG GND
SHLD
IXM

RXD +
RXD—

(RN NN} Ne)

TXD +
TXD—

QR W|IN|F

elee] Jefze

D)

EEEIEEENEEENEEEIEEEIEEEIEEE

ITOTOI|SILIOI[STYIECI[TITION6 8 L9 S ¥ [€ T 1

COC [COC GO0 000|000 000 (000
00 000|000 600|600 000 000
EEEIEEEIEEEIEEEIEEEIEEEIEEE

M| D[5150 49[4847 46|4544 43|4241 40]3938 37|3635 34/3332 31

(0]
s
>

el ®

2.3.1 Wiring to screw terminals

(1) Use 600V vinyl-insulated wire IV (JIS C 3307) or control-use vinyl-insulated cable CVV (JIS C 3401)

for wiring to the screw terminals.
@)
terminal.

If there is a possibility of inductive disturbance, use shielded wires and connect the shielded line to

Shielded wires should be used for the following terminals.

¢ Anaog input

« Anaog output

e Signa referenceline.................

e Signal supply wires

2.3.2 Meanings of transmission connector and block terminal symbols

Termina | Termina Meaning Remarks
symbol No.

TXD+(T1) 4 Data transmission signal
TXD—T2) 5 terminals

RXD+ 8 Data reception signal Thissignal can’t be used in case of T-link.
RXD- 9 terminals

INH 3 Data reception inhibit signal Thissignal can't be used in case of RS-422, T-link.
SIG GND 1 Signal referenceline Thissignal can’'t be used in case of T-link.
SHLD (SD) 2 Cable shield Connected with SIG GND inside the instrument.

Two transmission connectors are connected in parallel inside the instrument (terminal unit).

Wiring 2-3



2. Instalation and Wiring

Terminal | Termina .
symbol No. Meaning Remarks
[+(PV) 31 Process variable signal Refer to (1) on page 2-7
lo 32
I-(SC) 33
CAS 1 External set point Uniform voltageinput signd 1to 5V DC
All 2 Aux. analog input signal 1
Al2 3 Aux. analog input signal 2
Al3 4 Aux. analog input signal 3
KPV 34 Compensated PV signal Uniform valtage output signa 1to5V DC
sV 35 Set point transmit signal
AO01 36 Aux. analog output signal
MV 5 Manipulated signal 0
(voltage converted value of manipulated
output)
S01 9 Current/voltage conversion output signd 1 | 1 to 5V DC output signal
IR1 10 Transmitter signal input terminal 1 4 to 20mA DC input signal
101 11 Transmitter output power supply 1 24V DC output power supply
S02 39 Current/voltage conversion output signd 2 | 1 to 5V DC output signal
IRL 40 Transmitter signal input terminal 2 4 to 20mA DC input signal
102 41 Transmitter output power supply 2 24V DC output power supply
MI+ 12 Manipulated output (current) Refer to (2) on page 2-7
MI- 13
SMV 42 Manua mode control Digital input signal
DI1 43 Aux. digital output signal 1
DI2 44 Aux. digital output signal 2 L -
DI3 45 Aux. digital output signal 3 7
P+ 14 Increase-direction pulse setting input
PI- 15 Decrease-direction pulse setting input
FLT 18 Fault status output Digital output signal
H 16 High alarm output
L 17 Low alarm output
M 48 Manual control status output % A
DO1 47 Aux. digital output 1
DO2 46 Aux. digital output 2
SC 7,8 Common bus of voltage input/output There are 4 SC terminals. They are
*1) 37,38 | signa shorted inside the instrument.
VP 51 + side of instrument power supply Refer to (3) O on page 2-7.
*2) (during operation on DC power)
PC 21 - side of instrument power supply (during
*1) operation on DC power)
* 2)
VPD 49,50 | + sideof digital input/output power Refer to (3) U on page 2-7.
supply
PCD 19,20 | - side of digital input/output power
supply
G 71 Grounding terminal Used to ground the instrument case.
AC 72,73 | Instrument power supply (during Refer to (3) O on page 2-7
*2) operation on AC power)
VPO 51 Aux. digital 1/0O power supply When the instrument power supply is
PCO 21 (during operation on AC power) AC, supply the power to 24V+2V DC
(0.1A max.) from the instrument.

*1) SCand PC are connected viaaresistance (2.2 kQ) inside the instrument. The connection is opened by
removing the main unit.

*2) Only oneinstrument power supply among 24V DC (20 to 30V DC), 110V AC (85 to 132V AC) and
220V AC (187 to 264V AC) is usable (according to code specification).

2-4  Wiring



2. Instalation and Wiring

(1) Wiring of Thermocouple, resistance bulb input, or Uniform voltage input signal.
O Uniform voltage input

signal

VP

r

SC

O Thermocouple input

+ | +

| o

(2) Uniform voltage output signal (DC4 to 20mA)

o

MI +

MI -

(3) Instrument power supply

O Instrument power supply
(DC 24V)

VP

—
L

PC

0 Resistance bulb input

|+

[L/ o

O Digital input/output power [ Instrument power supply

supply (DC 24V)

] VPD
L PCD

2.3.3 Transmission connector cable

(AC power)

{ e
AC

For wiring to the transmission connector, use a cable equipped with the following connector (This cable is not
supplied with the instrument and should be supplied by the user).

(1) Code symbols

Description

ez [ e 1]

| |

-
1AB———737777773 ,,,,,,

| |

| |
3AA—77737777773 ,,,,,,
3AB - - oo -- S
00020 F-----
502)00 ——————

Instrument to be connected

[For R$S422/485]
Compact controller S
[For T link]

Compact controller S
Compact controller S

, Compact controller S

| MICREX-F (solderless terminal)

| Compact controller S

Cable length (designated in unit of cm)

20

f
50000

Wiring 2-5



2. Instalation and Wiring

(2) Configuration example
0 RS422/485

Host
CPU

(b)
* PNZlABYl PNZIABY1 Tr@iw
@

TK7A2380C2

Terminating

CCS CC-S

(60250 IN—

O T link

MICREX-F

PNZ3AAY1 PNZ3ABY1 PNZ3ABY1 T

TK7A2380C2

Terminating
resstor

CC-S CC-S CC-S

Note) The required cable length for mounting the controller is 20 cm.

* Recommended transmission connectors are listed below.
CC-Stransmission connector is provided with Dsub 9-pin male connector
(Type: DE-9P-T-55, JAE)

Classification Method [tem Type Maker
(a) CC-Sfemale | Soldering Rectangular clamp DE-24657
connector Shell DE-9S-UL
Screw lock D20419-16: Two required per unit
Solderless Rectangular clamp DE-24657 JAE
fitting Shell DEU-9S-FO
Pressfit pin 030-50643: Nine or more required
per unit
Screw lock D20419-16: Two required per unit
(b) Host CPU T . i
side 0 be estimated and arranged according to the type of host CPU connector.

(3) Terminating resistor unit

Attach aresistor unit to the instrument connector for terminating the compact controller.

The terminating resistor unit is not supplied with the instrument and should be furnished by the user.

Product

Device No.

Compact controller S

TK7A2380C2 | ... For RS422/485

2-6  Wiring




2. Instalation and Wiring

2.4 Wiring to instrument

2.4.1 Power supply connection

Neither a power switch nor fuse is incorporated in this instrument. So provide a switch and fuse externally if
necessary.

(1) Incase of instrument power supply of 100/200V AC

VPD . 424V side of 24V DC power supply for digital input/output
signal
PCD . OV side of power supply for digital input/output signal

SC ‘ 7 H 8 H 37 H 38 ‘ . Reference potential of analog signal

AC : Instrument power supply

VPO . Approx. 24V DC power output
PCO (output current: approx. 0.1A)
CC-S
AC power supply @ 22
VPD
Surgeabsobing * Do
diode DI
Relay power supply ﬁ l
+ Digital
i . P
ov & PCD
sC
ol
CC-S

AC
AC

104F 10K

*) Sincethereisapossibility of the instrument operating erroneously due to surge when arelay or thelikeis
used, make sure to provide a surge absorber externaly.

Connect the AC power supply to AC power terminal (terminal nos. 72, 73).

Note
Aninstrument of 110V AC specification will be damaged if 220V AC isinput to it so be sureto

check the power supply and instrument specifications before turning on power.

Wiring to instrument 2-7



2. Instalation and Wiring

(2) In case of instrument power supply of 24V DC

VP . +24V side of instrument power supply 24V DC

PC 0V side of instrument power supply 24V DC
VPD . +24V side of power supply for digital input/output signal
PCD : 0V side of power supply for digital input/output signal

C : Reference potential of analog signal (1 to 5V DC)

The wiring resistance between : and the system power supply should be 1 ohm or less.

This corresponds to a2 mn? cable length of about 100 m. But with anumber of instrument in a cascade
connection, it should be N units x wiring resistance < 1 ohm.

Instrument power and digital input/output power can be supplied separately to the instrument. Soif a
short-circuit occurs in the relay or the protective diode connected in a parallel with the relay, the
instrument power supply will not belost. But if thisarrangement is unnecessary, normal operation will

be obtained by connection | VP

VPD | and | PC

PCD | and omitting the digital input/

output power supply. Since neither a power switch nor fuseisincorporated in thisinstrument, provide
them externally if needed.

Connect 24V DC + sideto VP terminal (51)and - side to PC terminal (21).

Note
A mistake in polarity of DC power will cause instrument damage, so be sure to check

the polarity.

It is unnecessary to wire the SC lines (signal common bus) independently from each instrument, and
transition wiring can be used for this. It is recommended to put this wiring in aloop form from the

viewpoint of safety.
— I I I .................... /
CCS CCS CCS

2.4.2 Grounding

(1) Ground to the 71 terminal using wire of 2 mm? or larger and 3rd class or better grounding

structure (grounding resistance 100 ohms or less).

(2) MakeaC.R (10 pF.10 kQ) grounding to either one of the terminals [see - Item 2.4.1 (1) ]
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2. Instalation and Wiring

2.4.3 Wiring of analog input signal

(1) Wiring to PV input signal

Any one of 1to 5V DC, 4 to 20 mA DC, thermocouple and resistance bulb inputs is selectable for the
inputs. Direct input unit (option) is also necessary at input except for 1to 5V DC.

4to 20mA DC input
1to 5V DCinput Thermocouple Resistance bulb Power supply to Power supply
transmitter is not required
(PV) : F—{ 1o | +E
2], @]
HEN|Ce) —{ -] | [t ] 3 =
I- terminal is Output voltage:
shorted to SC 24V DC (+2V,
terminal -3V) current is
internaly in the limit to approx.
internal 35mA at output
instrument. short.

(2) Wiring to aux. analog input/output signals

Connect analog signals as shown below.

SCisthereference potential of analog input/output signals (1to 5V DC signals). Four SC terminals are
connected inside the instrument.

The current output (manipul ated variable) flows from M1+ to MI—. If the current loop is disconnected,
this detected, and an alarm (fault signal) is generated.

Input rating:

Output rating:

Input resistance: Higher than 1 M
Input resistance outside the range about 15 k (1 to 5V DC signals)

Output resistance: Lower than1 (1to 5V DC signals)
Allowable load resistance: Lower than 600 (current output)

AO: Analog output

Al
AL
- Ar;?log Distributor
r voltage I
Receiving signd Q Q O+ —+
instrument | PXM m
O+-— -
PC PV
CC-S <\ rcl lpy
Al:  Analog input PXJ &’StTm power
supply

* PC is connected to SC inthe system
power supply unit (PXJ).

Wiring to instrument

2-9



2. Instalation and Wiring

(3) Wiring to auxiliary input signal (4 to 20mA DC)
6th digit of code symbol: "C"

limit

Power supply for Power supply for
transmitter is not required transmitter isrequired

2.4.4 Wiring to digital input/output signals

Connect the contact input/output signals asillustrated below.

Make sure that the protective diode connected in parallel with the relay have the polarity shown below
without fail before turning on the system power supply. Make sure that the protective diode has the polarity
below, if the protective diode is built inside the relay. If this polarity isinverted, an overcurrent flows to

break the output circuit.
Input rating . Input current about 11 mA/24V DC
Output rating : 30V DC O 0.1A (maximum rating)

Protective diode

—= DI 1 . Lo
:ﬁ;\ :Pé; y DI: Digital input

Replay power supply
VPD +24
A Rel ov
B ?T E & Ry

cc-s Qﬁ DO: Digita output
If the instrumentation power supply is AC, supply the power to digital 1/0 from the VPO, PCO terminals
(Refer to below).

2 '} EgRelay

- DO
@ {(T Protective diode
‘ §t\ T ©, Contact
E,J i'im ¢

CC-S

Note
Output rating at 24V+2V DC (0.1 A max.) corresponds to digital outputs, 2 points and digital inputs, 3
points. If the output current exceeds 0.1A, the instrumentation power supply becomes defective, therefore
be sure to check the wiring used power supply for relay, if the load islarge.
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2. Instalation and Wiring

2.4.5 Wiring to transmission connector

Use connector-equipped cable for wiring to the transmission connector.
Sequential transition wiring is used between

cc-s Transmission connector
msF:mentsaftshown beigv'; A t.errr:lnatlng E— jé e > Host system
resistance unit is connected to asingle
e 8N -
transmission connector of the final instrument.
After connection to the transmission connector, I — . Transmission cable

secure it with the two lock screws of the
connector.

LJ

Note

. A cover is attached tor protecting the
connector. Make sure the cover is attached
when the connector is not used.

pa

Terminating resistance unit

. Two transmission connectors are connected
in paralle inside the instrument (terminal unit)

2.4.6 Mounting method of direct input unit

Mounting procedure and gain setting of direct input unit is explained.
Input gain of the unit isinitialized according to the designation of temperature range. To change
temperature range, the resetting should be required.

(1) Mounting of direct input

Direct input unit are secured by screws on the main board of the instrument.
Mounting method is shown below.

SW1

Socket connecting
position

4

Without

w O Olo w%
With

ik,

é Fig. 2-4 Mounting method
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2. Instalation and Wiring

(2) Gain setting

When connecting direct input unit, input gain setting should be required according to the temperature
range. The gain setting should be carried by select pin on direct input unit and PV input designation
(X17) of system configuration channel (CONF.CH) on direct input unit.

For details, refer to item 4.3.6 (13).

Input Measurement range (°C) Gain | (X17)
TC(J) | 0-200, 0-300 7 72
0-400, 0-500, 0-600, 200-400, 300-600 6 62
TC (K) | 0-300, 0-400 7 73
0-500, 0-600, 0-800, 300-600, 400-800 6 63
0-1000, 0-1200, 500-1000, 600-1200 5 53
TC(E) |0-200 7 74
0-300, 0-400, 200-400 6 64
0-500, 0-600, 0-800, 300-600 5 54
TC(R) | 0-1000, 0-1200, 0-1600, 400-1400, 600-1600, 800-1600 7 75
RTD 0-50, 0-100, -50-100 2 26
0-150, 0-200 1 16
0-300, 0-400, 0-500, 100-300, 200-400, -50-500 0 06

* Setting of direct input unit

a. Thermocouple input card b. RTD input card
Gan 7 6 5 Gain 2 1 0
ons |2 | (28 | 88 ons | 5] | g |83
o O [e__o) o O o O [e__o) o O
o O o O [e__o) o O o O [e__o)
OO mxmgoo] 00 wwoEss
_ ® ®
DB Cge DB (e
00| 00|
o <®
® ®
J J
MOS MOS
ETK498433 ETK498433
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3. Fundamental Operation

3. Fundamental Operation

3.1 Preparation for operation

3.1.1 Attachment of opening indication nameplate

Attach the opening direction indicating name-
plate if necessary above the manipulated output Pincett

(MV) indicator ( isindicated unless

otherwise designated.)

Attach the nameplate for opening the
valve at the 100% indication side of the MV

by

See

H

L
Kpy,
Ap

indicator, or the nameplate for closing Name-
or

the valve at that side. plate

For changing from the to the Scale

nameplate, push with a sharp objet like a pencil with pincette.

from the rear of the nameplate and it
will come off. Then just attach the furnished

namepl ate.

3.1.2 Attachment of scale pointer

For indicating the desired PV, SV and MV M EE 480k | [g]
values for operation, it is convenient to attach the Bl 1P O 5
furnished scale pointer. 1!
Peel off the necessary scale pointers and either a0 30 = E
attach them directly to the front panel or else pull 1T PR I =
out the scale and attach them directly to the scale 1IN =
as shown in the upper figure. D ] I O Seale point
1 E e pointer
e

Preparation for operation 3-1



3. Fundamental Operation

3.1.3 Setting of MV indicator polarity

When the main unit is pulled out, the MV indication switching connector is seen as shown below. By reversing
the position of the socket plugged into the connector, the direction of the indication of the MV indicator can be

changed.

Note) The switching function isnot used for selection of forward/revers action of the controller. For forward/
reverse action selection, refer to "4.3.6 System function setting codes”.

AN\ CASEN GRS WY

Socket position Setting MYV operation button
MYV bar graph
L. s EREERINE
BE T || 100(%) "] MV
seswz2intre | | © OO | |==—=—= increment
0 |eft position. O OlO [CONF CH | button
4 5 6 X 25 =Z='+| g "W MV
¢ decrement
button
See Item 4.3.6 (%)
( em 4.3.6) 4 20 Output current
(mA)
MYV bar graph
L. s ERGERINIE s
olo ol |lEays  on] & My
0 Set SW2inthe |[' ONFE TH | increment button
right position OO0 O — « [y N
4 5 6 Ko s | MV N\
decrement
0 (%) button
4 20 Output current
(See Item 4.3.6) (mA)
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3. Fundamental Operation

3.2 Turning on power

Make sure that mounting and wiring (see Chapter 2) are completed, then turn ON the instrument power
supply.

3.2.1 Check of power turn-on

The following will be indicated on the instrument
front when power isturned on.

* PNA3-*** jsindicated on data indicator.

. button lamp and KPV lamp light up.

@ indicateslamp

* Preset values are output for SV and MV. is it

EREEE
9

If indication doesn’t appear despite power being S
turned on, it could be due to miswiring, so turn off the SRR R
power and check the wiring again. E -

P
s 3
| |
PR
B 2
| |

< = =]

Note

» Theinitial conditions can be changed by means of start mode setting; code in section 4.3.6.

* Theindication “PNA3-***" will disappear by pressing [>] button. “PNA3-***" will be indicated by
pressing [> button again.

—H Reference

When the power is ON, the following items are displayed on the data display unit at the *** position
according to the code symbols of instrument.

}:] N }::‘\ ::} — skksk
T Contral function .............c..... : Basic PID control
: Programmable (PID control)
: Programmabl e (cascade control)
. Programmabl e (radio control)
. Programmabl e (program set control PGC)
. Programmabl e (program set control PGS)
. Programmabl e (program set control PLC)

: Programmabl e (program set control PLS)

NOoOUMAWNEREO

— Setting method ..................... 1. R-A-M type

L With/without auto-tuning ..... 1: With

Turning on power 3-3



3. Fundamental Operation

3.3 Initial setting

When power is ON, be sureto check for manual operation (" @ " button lamp ON). Manulamodeis used

for initial setting of parameters.

3.3.1 Setting of instrument parameters

Instrument parameters are settable according to the set value list (see Appendix 2). Instrument parameters
should be changed as necessary during processing operation.

3.3.2 Setting of PID parameters
Set the PID parameters of the controller in accordance with the characteristics of the process.

If the correct PID values are unknown, then optimum values can be determined through use of auto tuning.
Refer to section 4.3.5 on auto tuning, determine optimum values and then set the PID parameters.

3.3.3 Storing of instrument parameters in nonvolatile memory

When the setting of instrument parameters, PID parameters and the like is finished, store them in the
nonvolatile memory so that they won't be lost even if power is interrupted.

Refer to section 4.3.2 for the method of storing data in the nonvolatile memory.

3.3.4 Description of configuration

The configuration button functions are shown below.

button: ~ Used when CH (called as channel) is displayed in —
dataindicating section. Press this button when
checking or setting datain each CH. By pressing
the button when CH is displayed, the data are

returned to the channel. (If the button is pressed 7
in [ conditions, returnto [.) /S|
J TR TkeEy O
B
®

A button:  Used when data are returned (refer to a), or used
when the numeric value at the flickering digit is
increased (the rightmost digit is effectivein case of
two digits or more) with the setting mode by
pressing the [ button.

uollng uoneinBijuod

& v =]~

TTTTTTTTTTTTTTIT T I I T T TI>

(s [NV
I 1t
 —
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3. Fundamental Operation

M button:

Used when data are advanced (refer to c), or used when the numeric value at the
flickering digit is decreased (the rightmost digit is effective in case of two digits or

more), and also when the negative number is set with the setting mode by pressing
the [ button.

Flashing

Al + & button: By pressing two buttons, the fast-forward and fast-backward (refer to €) of data name

and the fast-forward and fast-backward (refer to f) set value are carried out.

[ [ W |

M button:

Used when the digit of data to be changed is selected. For setting, use the extreme

right digit which is flickering. Data can be changed with the" [A]" /" [¥]" button
(setting mode)

button:  This button is used to determine the data to be set. The data which is flickeringis

determined with the 57 button.

Initial setting 3-5



3. Fundamental Operation

3.4 Operation

This controller can perform the following operations by means of the mode selecting buttons on the front
panel or commands sent from the host system.

e Manual operation (3.4.1)

« Automatic operation (3.4.2)

e SCC operation (4.3.1)

» Hard manual operation (3.4.3)

[4 | SV increase button
Set point isincreased (about 40 sec.

FS*)
Hard manual operation
The manual output operation
switch is abackup device ¥/ | SV decrease button
(optical device located inside — , = Set point is decreased (about 40 sec.
TAG cover) which isused — - FS¥)
when the operation unit
becomes defective. PN oy ke J»
F @ % | Remote mode button and
@ R 823 E mode indication lamp
PV | PV indicator P Qe Indication lamp is ON during remote
KPV indicator —s0 95OH ,
( ) E 120L O operation mode.
Indicates the input process @ - 8va @
iabl = f 11047
variable M S| 5
] @4 Auto mode button and
o | Sv indicator L o mode indication lamp
Indicates the set point value 2 . > v E @ Lgﬂrﬁgnrmg 'SON during auto
C qf 60 = .
— - 40 —
MV | MV indicator D SEVRET T @ Manual mode button and
F ] - mode indication lamp
Indicates the manipul ated Fo A8, - — - -
output value — El"* :)T)((jalrg?'“o?lnr:%gg is ON during manual
i .
L @ | MV increase button

Manipulated ouptut is increased
(about 40 sec. FS*)

—— [ | MV rapid feed button

Manipulated output is increased

. ) (about 8 sec. FS*) by pressing MV
) FS: Full stroke increase button [4] and [#], decreased

(about 8 sec. FS*) by pressing MV

decrease button ¥ and [3].

™ | MV decrease button

Manipulated output is decreased
(about 40 sec. FS*)
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3. Fundamental Operation

3.4.1 Manual operation

Manual operation is used when processing operation
is made directly by operator.

1) Either select tpe manual operation mode by
pushing the M button or turn ON the SMV
input from externally, then the mode indicator
lamp on the front panel will light and manual
operation is assumed.

=

Note

With SMV input, manual operation is possible
only while the input is ON.

[ o O

==l

(B R ]

2) MV operation is possible by ([A] [¥] [&]) pushing the MV operating buttons

» Al MV isincreased (full strokeis about 40 sec.)

« [ : MV isdecreased (full stroke is about 40 sec.)

* Pressing/Al and [# simultaneously will increase the MV at 5 times the usual speed, while
pressing[¥] and [#] simultaneously will decreasethe MV at 5 times the usual speed (full stroke about 8
Sec.)

3.4.2 Automatic operation

Auto operation is used to shift the processing operation from operator to controller so that PID control is
effected to the desired value by the controller.

(1) Local operation (fixed value control)

(o]

1) Local operation modeis assumed by pushing [A] button on the front panel, and modeindicator lamp
lights up and local operation starts.

Note

Manual operation has priority over local operation during SMV input, and change will not be made to local
operation, so turn OFF the SMV.

When SMV input is ON, the corresponding lamp flickers to indicate the previous request mode (R
or A) on the front panel.

2) SV operation is possible by pushing the SV operating Al and ¥ buttons.
« [l : SV isincreased (full stroke about 40 sec).
« ¥ : sV isdecreased (full stroke, about 40 sec).

Operation 3-7



3. Fundamental Operation

(2) Remote operation (cascade control)

Thismode is used for making the process variable or status follow up an external input value (output of
another instrument).

The remote operation request mode is assumed by
pushing the @ button on the front panel, and R-REQ
isturned ON. When R-ACK isturned ON, the mode
indicator lamp @ lights up and remote operation
starts.

CASor Pl
DI3 (R-ACK)
DO2 (R-REQ)

Note

When programmable type wafer is used for operation,
R-REQ and R-ACK signals vary with wafer connec-
tion.

Since the external signal (CAS or PI) is PID-
controlled as a target value in remote operation,

operation with the SV buttons ([A] ,iw])or MV buttons
(Al ,#,[w]) isimpossible.

Note

Manual operation has priority over remote operation during SMV input, so change will not be made to
remote operation. SMV must be turned OFF.

The ] lamp flickersif R-ACK is not turned on by pushing [r] button.

If the SV valuein local operation and the CAS input
value differ when using CAS as an external set value,

a shock will be produced when changing to remote
operation. To prevent this, display the RSV digitally

AN
<
N

as shown in the figure in local operation, adjust the - @
SV at local to the RSV value, and then make the
changeover. W@/

Note

:I@

X

~

The above operation is unnecessary when using PI for

the external set value.
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3.4.3 Hard manual operation (option)

3. Fundamental Operation

Since output is provided from the hard manual unit during the hard manual operation, the output is retained and
operation can be continued even with the main unit pulled out of the frame.

@

@

©)

Changeover to hard manual operation

Hard manual operation is assumed in the
following cases.

1) When the main unit is pulled out

2) When the power unit of the main unit is
stopped.

3) When the switch of hard manual unit is
turned ON manually.

The output is the value set by the operating
knob of the hard manual unit.

When turned ON manually asin 3) above, the
HM lamp on the main unit front lights up, and
the output of the hard manual unit is indicated
on the MV indicator.

Thetriangular lamps on either side of the HMV
operating knob light up when the outputs of the
main unit and hard manual unit differ.

With the operating switch turned OFF, turn the
knob in the direction of thelit lamp, and when
both lamps are off, turn ON the HMV
operating switch again. Thus changeover can
be made without shock to the output.

Changeover from hard manual unit to main unit

OFF ON

HMV operating switch

HMV —f
operating
knob
N ’%““@ HMV
N N operating
% § 3 switch
HM lamp
g
N
§
¥
Main unit
Lit
[T
e >Triangular|amp
ARARRRRRRAR(S

Turn the operating knob of the hard manual unit or the MV operating buttons ([A] [4] [w]) of the main
unit, and when the triangular lamps on both sides of the knob go out, turn OFF the switch of the hard

manual unit.

Thus the changeover can be made bumplessly.

Attachment/detachment of hard manual unit during operation

When the main unit is operating normally, be
sure to turn OFF the HMV switch. When there
is an abnormality in the main unit, the hard
manual unit can be attached even with the
HMV switch turned ON, but since the
manipulated signal will be output
immediately, it is best to check the knob
setting of the hard manual unit beforehand.

plntlinalindty QQOQAOOO

&2/ B[Rz [/ (4] 137,
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3. Fundamental Operation

3.5 Power supply cutoff
The digital output is turned OFF and the analog output becomes OV when the power is cutoff.

Although the parameters stored in the nonvolatile memory are retained, other datawill be destroyed, so for
changing parameters during operation, carry out the procedures in section 4.3.2 on storing of data in the
nonvolatile memory, and then turn off the power.

Next that datain the memory will be retained for a maximum of 5 minutesin the case of amomentary power
failure or the like. Set initial start or continuous start as a recovery mode after power interruption.

Refer to the following or section 4.3.6 on system configuration function setting code for the method of
setting.

3-10 Power supply cutoff



4. Function Setting

4. FUNCTION SETTING

4.1 Operation flow for function setting

]

[_POWERON |

: Datainput and display are not
possible at pass code setting.

: Only the data with auto-tuning
is displayed.

: Displayed when data is "48 sheets".

[Ee T FEEX “ ]
[FeE | [EEPE TH]
|
N = ‘ | [GED r:“ EN
[E2 | [E5EE TH
_ ]
= -] [FEED |

Operation flow for function setting  4-1



4. Function Setting

4.2 Function fixing type PID control

Fig. 4-1 shows a function block diagram for function fixing type PID control.

E Personal computer

——i Bargraph g g
s 35
Other controllers indicator 2
External input = %
termina | Trensmission terminal E
=y

Externad MV input —| —/
Al2 = L
Feed forward input [ L Feed forward — ]
(All) - A |2 [ Linearize ,Sgéia'e Filter w — — .
| Hthermo- | | O] | N I L L F’V((i?g\?ensated signal
Hoxee 18 £ ) J / * Rall 5] g . )
Process varigbleinput || jresstance | g ; ,;I, # [MH — <o E} $77@— Manipulated current
(PV) || converson | 2| 2 S S ® 4/’\1 y % S | | output (IMBd
3 2 Manipulated current
L (2 | S |2 p!
E Limitter Nomfiner Limitter Ol 2 % — output (MV)
External set point input [ L& S > & — Set point transmit
(CAS) || L g} J; P El signal (SV)
. 5 AM M mode Manua mode output (M)
Pulseinput (P1) [ L or SCC mode .
Manua mode L 5 -] Loca mode output (DO1)
command (SMV) | Mmode E} , Remote request (DO2)

PV tracking (DI1) Fault output (FLT)

Externa MV command —
DI2) " L High limit alarm output (H)
Remote enable signel R mode Low limit alarm output (L)
(DI3) (—
Fault :
e Alarm —
L”‘}Option L
Fig. 4-1
0A RFLNR1 J 06 RFPSUM 48 RM2FFD L 41 RM2SPV
PV — 035 A00 Pl —— 010 A04 |  Al1—— 030 A08 A00 AOC KPV
A0l A05 A09 AOD e>SV
000 A02 L AOD AO6 000 AOA CAS —— 034 ACE
000 AO03 | SPR2 —— 9E6 AO7 000 AOB LS2 ——{ 93E AOF
42 RM2PID 43 RM2ITG 44 | RM2MVO
AOC A10 All Al4 Al4d Al18 ——>MI, MV
All A15 A19
AOE AL2 — — A16 Al6 Al2—— 031 AlA
AOE A13 A12 Al7 DI2——= 09F A1B

4-2  Function fixing type PID control



4. Function Setting

4.2.1 Status channel data display
Analog input/output data and digital input/output data can be displayed.

Indication Name Unit Range Remarks

FNR3- [

LT Fault information When multiple faults occur,
Fault information can be
indicated alternately
pressing the > button
(Refer to 5.2.2)

HiM Alarm information When multiple alarms
occur, alarm information
can beindicated alternately
by pressing the[> button
(refer to 5.2.2)

BT Analog input value % -327.6 ~ 327.67 1to 5V externa signa is

= Analog input value % -327.6 ~ 327.67 | indicated by 0 to 100%.

= Analog input value % -327.6 ~ 327.67

TMEe Cold junction °’C -20.0 ~ 60.0

temperature

= Analog input value % -327.6 ~ 327.67

Co Analog input value % -327.6 ~ 327.67

MV A Manipulated output read % -327.6 ~ 327.67

back value

Ve Voltage for power % -327.6 ~ 327.67

failuretime

Hio Analog output value % -327.6 ~ 327.67 1to 5V analog output value
isindicated by 0 to 100%

PO Analog output value % -327.6 ~ 327.67

K Analog output value % -327.6 ~ 327.67

=V Analog output value % -327.6 ~ 327.67

MI Manipulated output % -327.6 ~327.67 | 4to20mA output is

value indicated by O to 100%

MV Analog output value % -327.6 ~ 327.67 1to 5V analog output value
isindicated by 0 to 100%.

R Digital-input value Hexadecimal form | Seethe next page

nTa Digital-input value Hexadecimal form | See the next page

R Digital-output value Hexadecimal form | Seethe next page

noE Digital-output value Hexadecimal form | Seethe next page

oo Control mode Hexadecimal form | Not displayed with function
fixing type.

MO Control mode Hexadecimal form | See the next page

RET
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4. Function Setting

111 (Digital input)
W‘HH\HHHH

111 (Digita output)

W‘\%

N7

M1l (Digital output)

\‘HHHHH%HH

4-4  Function fixing type PID control

L1l (Digita input)
iz 11 1T 1111

button | 0 fixed
HM
™ button SY\Y
[/ button DI2 (EX-MC)
[\ button DI1 (PV-TRK)
button DI3 (R-ACK)
PI-
MV [Wbutton L PI+
MV [§]button
MV [A]button
button
button
[R]button
SV [¥|button
SV /Albutton
1iic? (Digital output)
iz | 2 1 1 7 1 7%
lamp | lamp
[R]lamp FLT lamp
KPV lamp FLT output
L lamp "L2" aarm output
SCC lamp "H2" alarm ouptut
H lamp
DO2
DO1

HM (Hard manual mode)
M (Manua mode)

EXM (External MV mode)
SCCM (SCC manual mode)

SCC (SCC mode)

R (Remote mode)

L (Loca mode)

RV-TRK (RV-TRACK mode)

NORMAL (Normal action)
SCC-REQ (SCC request in progress)
R-REQ (Remote request in progress)

NOT-A (Not automatic mode)
SCC-ENABLE (SCC is being enabled)
LS (Local or PV-TRACK mode)
FAULT (Fault)



4.2.2 Parameter setting for MAIN control block

4. Function Setting

Data indication and parameter setting for the MAIN control block are carried out in MAIN channel.

Main channel data are common parameter to all control functions.

Indication Name Unit Range Remarks
EEERII
Md L CH
KV Compensation PV * |Industrial| -327.6 ~ 327.67
value
S Set point Industrial|  0.00 ~ 100.00 Settable in local mode
value
MV Manipulated output ~ * % -327.6 ~ 327.6
RV Remote set point * |Industrid| -327.6 ~ 327.67
value
v Control deviation * % -327.6 ~ 327.6
« MV Manipulated output ~ * % -327.6 ~ 327.6
change
= Proportional band % 1.0~3276.7
T Integral time Sec. 0.1~ 3276.7
i Derivative time Sec. 0.0 ~900.0 No derivative action when
Dis0.0
T Deviation absolute value % 0.00 ~ 327.67
o Set point high limit Industrial| -327.6 ~ 327.67
value
SN Set point low limit Indugtrial| -327.6 ~ 327.67
value
o PV high limit Industrial| -327.6 ~ 327.67
value
= PV low limit Industrial| -327.6 ~ 327.67
value
MH Manipulated output high % -327.6 ~327.6
limit
M Manipulated output low % -327.6 ~327.6
limit
o FH PV change rate high % 0.00~ 327.67
limit
s MH Manipulated output % 0.00 ~ 327.6
change rate hight limit
o7 Sampling cycle Sec. 0.1~327.6
T Cutoff point of rooter % -327.6 ~327.67 | No square root computation
when CUT isless than 0.
TE Filter time constant Sec. 0.0~900.0
SRP Dead band % 0.0~327.6
KoL Non-linear gain % 0.00 ~ 327.67
K Feed forward gain % -327.6 ~ 327.67
I F Feed forward bias 1 % -327.6 ~ 327.67
ner Feed forward bias 2 % -327.6 ~ 327.67
SER SV preset value Industrial|  0.00 ~ 100.00
value
MER MV preset value % -327.6 ~ 327.67

* . Datadisplay only

** . Industrial value unit varies with dimension channel setting data.

Function fixing type PID control
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4. Function Setting

@

©)

4)

©)

TH, PH, PL, . P H (Alarm function)

Check the deviation, PV and absolute value of PV change rate according to PH/PL, DH/DL, and DPH.
When an abnormality is detected, the information is output at the input terminal board.

* PH2: PV highalaam < DH2: Deviation high alarm * DPH2: PV changerate high alarm

*PL2: PVIlowaarm «DL2: Deviationlow alarm * DPL2: PV changerate low alarm

Mi., » MH (Limit function)

A limit can be applied to the SV (external set point or transmitted set point), MV and MV change rate by
means of SH/SL, MH/ML and DMH.
e SH2: Set point high limit * MH2: Manipulated output « DMH2: MYV absolute value
high limit high limit
e SL2: Set point low limit e ML2: Manipulated output
low limit

I~ 10 T (Square root computation function)

Square root computation function can be applied to the
PV of the MAIN control block. KpPV

The cutoff point of the rooter is designated with CUT.
When KPV issmaller than the CUT value, then KPV =
0, and when a negative value is set for CUT, then
square root computation is not performed.

CuT

T = (Filter function)

A primary lag filter can be applied to the PV of the PV

MAIN control block with TF.
V! timeconsent (1P

S FAP, K =L (Nonlinear control function)

Nonlinear computation performed for the deviation - i
Nonlinear | KnL=100%
output :

of the MAIN control block using GAP and KnL.

_ ' /- KnL=50%
When [DV|< GAP | output = KnL x DV ‘ KNl =0%
When [DV| 2GAP, ‘ |
output = DV - (100 - KnL) x GAP.
Non linear computation is not performed when GAP
= 0%.

DV
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4. Function Setting

(6) K&, B, B (Feedforward function)

MV +
PV——— PID Output

Feed forward input ——{ KF (Input - B:E) + B:E

Feed forward function compensates for signals and eliminates external disturbance from the control
value when the source of external disturbance in the process can be measured.

(7)) =FPR,MPR (Preset value)
Set the SV and MV valuesfor initia start (power ON) using SPR and MPR.
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4. Function Setting

4.2.3 Parameter setting for SUB control block (cascade control)

Data indication and parameter setting are performed with the SUB channel.
The following parameters are displayed when selecting cascade control by function codes.

Indication Name Unit Range Remarks
FNA3- I
503 LH.
K Py, Compensation PV * |Indugtrid| -327.6 ~ 327.67
value
s v Set point Industria 0.00 ~100.00 Settablein local mode
value
v Manipulated output ~ * % -327.6 ~ 327.6
Fosov Remote set point * |Indugtrial| -327.6 ~ 327.67
value
4w Control deviation * % -327.6 ~ 327.6
ooy Manipulated output ~ * % -327.6 ~ 327.6
change
F Proportional band % 1.0~ 3276.7
' Integral time Sec. 0.1~ 3276.7
4 Derivativetime Sec. 0.0 ~900.0
dhk Deviation absolute value % 0.00 ~ 327.67
s h Set point high limit Industrial| -327.6 ~ 327.67
value
s Set point low limit Indugtrid| -327.6 ~ 327.67
value
Pk PV high limit Indugtrid| -327.6 ~ 327.67
value
o PV low limit Indugtrid| -327.6 ~ 327.67
value
ok Manipulated output high % -327.6 ~ 327.6
limit
ool Manipulated output low % -327.6 ~ 327.6
limit
o PR PV change rate high limit % 0.00~ 327.67
o mh MV changerate high limit % 0.0~327.6
st Sampling cycle Sec. 0.1~327.6
cout Cutoff point of rooter % -327.6 ~ 327.67 | No square root computation
when CUT islessthan 0.
t T Filter time constant Sec. 0.0 ~900.0
T Dead band % 0.0~327.6
Kl Non-linear gain % 0.00 ~ 327.67
s P SV preset value Industria 0.00 ~100.00
value
o P or MV preset value % -327.6 ~ 327.67

* . Datadisplay only

** . Industrial value unit varies with dimension channel setting data.

Aswell asthe MAIN control block, the following functions are available.
 Alarm functions (ph, pl, dh, di, Aph)
e Limit functions (sh, sl, mh, ml, Amh)
 Square root computation (cut)

« Filter function (tf)

* Nonlinear control function (gap, knl)
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4. Function Setting

4.2.4 Parameter setting for SUB control block (ratio control block)

Data indication and parameter setting are carried out in the SUB channel.

The following parameters are displayed when selecting ratio control by function codes.

Indication Name Unit Range Remarks
SR ER
SU A LH
Ky, Compensated PV * |Industrial| -327.6 ~ 327.67
value
s v Ratio set point Industria 0.00 ~ 100.00 Settablein local mode
value
oy Manipulated output ~ * % -327.6 ~ 327.6
cos v Remote set point * |Industrid| -327.6 ~ 327.67
value
- Ratio coefficient % -327.6 ~ 327.67
a4 Ratio bias 1 % -327.6 ~ 327.67
a4 & Ratio bias 2 % -327.6 ~ 327.67
43 Ratio bias 3 % -327.6 ~ 327.67
s h Set point high limit Industrial| -327.6 ~ 327.67
value
s 1 Set point low limit Indugtrial| -327.6 ~ 327.67
value
Pk PV high limit % -327.6 ~ 327.67
P PV low limit % -327.6 ~ 327.67
mh Manipulated output high % -327.6 ~ 327.6
limit
ol Manipulated output low % -327.6 ~ 327.6
limit
PR PV change rate high limit % 0.00~ 327.67
Bt Cutoff point of rooter % -327.6 ~ 327.67 | No sguare root computation
when CUT islessthan O.
t f Filter time constant Sec. 0.0 ~900.0
s P SV preset value Industria 0.00 ~100.00
value

* . Datadisplay only
** . Industrial value unit varies with dimension channel setting data.

Aswell asthe SUB control block, the following functions are available.
* Alarm functions (ph, pl, Aph)

« Limit functions (sh, sl, mh, ml,)

« Square root computation function (cut)

* Filter function (tf)

Function fixing type PID control
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4. Function Setting

4.2.5 Parameter setting for SUB control block (program setting block)

Dataindication and parameter setting are carried out in the SUB channel.
The following parameters are displayed when selecting ratio control by function codes.

Indication Name Unit Range
EEERIII
SR LH
st F Step counter 0~7
tom Elapsed time Set in sec or min 0~ 32767
v Manipulated output indicated * % -327.6 ~ 327.6
z o m Sectional set point 0~67
s A7 Output value 0 Industrial value -327.6 ~ 327.67
s 2 Output value 1 Industrial value -327.6 ~ 327.67
s A Output value 2 Industrial value -327.6 ~ 327.67
s 2 Output value 3 Industrial value -327.6 ~ 327.67
s A Output value 4 Industrial value -327.6 ~ 327.67
s A% Output value 5 Industrial value -327.6 ~ 327.67
s WA Output value 6 Industrial value -327.6 ~ 327.67
s AT Output value 7 Industrial value -327.6 ~ 327.67
t 7 Time span 0 Setinsec or min | 0~ 32767 according to wafer used
t A Time span 1 Setinsecor min | 0~ 32767 according to wafer used
L4 Time span 2 Setinsec or min | 0~ 32767 according to wafer used
t 4 Time span 3 Set insec or min | 0~ 32767 according to wafer used
t A Time span 4 Setinsecor min | 0~ 32767 according to wafer used
Ay Time span 5 Setinsecor min | 0~ 32767 according to wafer used
Py Time span 6 Setinsecor min | 0~ 32767 according to wafer used
t P o Preset time for initial start Set in sec or min 0~327.67

* . Datadisplay only

** . Industrial value unit varies with dimension channel setting data.

¢ Thetime axis can be arbitrarily moved by Signal ON
setting stp and tim. within
_ . section OFF
e Thezonisused for setting the output of the Manipu- 04

sectional signal, where 10 is the start point lated
and listheend point. Soif zon=13isset, |output
the sectional signal is ON from S01 to S03.

By setting data including non-existent points
when the start point is equal to or less than

the end point such as 20n = 42 or 18, zon =0
will be indicated and the sectional signal will U

be turned OFF immediately. 100 | t01/t02 103|104 t05/t06| Time t
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4.2.6 Constant channel (only programable type)

4. Function Setting

Up to 32 constants when 24 wafers (or 48 constants when 48 wafers) are usable, and are connectable to the
wafer input terminal.

The constant 1 (CONO1) isused asalow cut point of the temperature/pressure compensation wafer (wafer code

07).

When using this wafer, it cannot be used as a general constant.

Indication

Name

Unit

Rang

[l el
[

Constant channel 1

%

-327.6 ~ 327.67 (Analog data)

Constant

0.00 (OFF) or 0.01 (ON)
(Digital data)

Constant channel 2

%

-327.6 ~ 327.67 (Analog data)

Constant

0.00 (OFF) or 0.01 (ON)
(Digital data)

Constant channel 3

%

-327.6 ~ 327.67 (Analog data)

Constant

0.00 (OFF) or 0.01 (ON)

(Digital data)

Constant channel 48

%

-327.6 ~ 327.67 (Analog data)

Constant

0.00 (OFF) or 0.01 (ON)
(Digital data)

Function fixing type PID control
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4. Function Setting

4.2.7 Parameter setting for linearize channel

Approximation is applied to the input by using a segmented-line table. Up to 16 points can be set for X and Y
axesin each of channels. When 16 points are not set in the table, then operation versus an input exceeding the
maximum value will not be guaranteed.

Indication Name Unit Rang
EEERIII
LIN LH
DTN TH Linearize Channel 1
X7 X01 coordinate of segmented-line table % -327.6 ~ 327.67
Y Y 01 coordinate of segmented-line table % -327.6 ~ 327.67
X1 X16 coordinate of segmented-line table % -327.6 ~ 327.67
Yol Y 16 coordinate of segmented-line table % -327.6 ~ 327.67
CTNE Linearize Channel 6
X X01 coordinate of segmented-line table % -327.6 ~ 327.67
Y Y01 coordinate of segmented-line table % -327.6 ~ 327.67
X X16 coordinate of segmented-line table % -327.6 ~ 327.67
Yol Y 16 coordinate of segmented-line table % -327.6 ~ 327.67
] LH Gain schedule channel

[Example]

Register segmented-line patter 1 in LIN1 channel. « Resistaration of segment-line pattern

-
z

Up to 16 points can be set for X and Y axesin each
of channelsLIN1 to LIN3.

53

z

Output (Y)

]

7
(X02, Y02) (X16, Y 16)

&

(X01,Y01) /_,/"'(X15,Y15) Vo
(X03, YO03) \O(X04, Y04
Input (X)
Note

The number of linearize tablesis based on the following. When used with function fixed PID ........ 1(LINCH)
In other cases, it is based on code symbols.
2A WEEN'S .o 3(LIN 1to 3), v SRTYE: < OSSR 6 (LIN 1to 6)
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(1) Parameter setting for gain schedule (only programable type)
Register the GS curve by using the gain schedule (GS) channel.
Up to one kind of GS card (or two kinds) can be registered.

4. Function Setting

(One kind for 24 wafers and 2 kinds for 48 wafers, depending on code symbols)

Indication Name Unit Range
EERI
LIN CH
G5 CH
G5 O Gain schedule Channel 1
X1 CH Channel GSX
X7 Adaptability index 1 % -327.6 ~ 327.67
XA Adaptability index 8 % -327.6 ~ 327.67
5P CH Channel GSP
= Proportional band 1 % 1.0~ 327.67
=aE Proportional band 8 % 1.0~ 327.67
D5IT1 OH Channel GS|
a1 Integral time 1 Sec. 1.0~ 327.67
T8 Integral time 8 Sec. 1.0~ 327.67
G531 OH Channel GSD
ni Derivativetime 1 Sec. 0.0~900.0
s Deviativetime 8 Sec. 0.0 ~900.0
G5 CH Gain schedule channel 2
G5 X2 TH Channel GSX
X Adaptability index 1 % -327.6 ~ 327.67
X7 Adaptability index 8 % -327.6 ~ 327.67
LSP2 CH. | Channel GSP
=R Proportional band 1 % 1.0~327.67
e Proportional band 8 % 1.0~ 327.67
05X OH Channel GSI
191 Integral time 1 Sec. 1.0~ 327.67
126 Integral time 8 Sec. 1.0~ 327.67
G502 OH Channel GSD
A Deviativetime 1 Sec. 0.0~900.0
] Deviative time 8 Sec. 0.0 ~900.0
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4. Function Setting

4.3 Function Setting

The following explains the method of setting each function. For the initial value of data, refer to the
"Appendix 2. Set valueslist".

Indication Name Range Remarks
FNA3- I
5Y5 L H
SO SCC operation mode 00: SCC mode: disabled Refer t0 4.3.1.
01: SCC mode: enabled
EXT EXT/INT mode 00: INTERNAL mode Invalid when basic control
01: EXTERNAL mode | type
FIX CH Data storage in non-volatile 00: Displayed after data
memory storage is finished
correctly
01: Datais being
transferred in non-
volatile memory.
HHRS Pass code 0000 ~ FFFF Pass is released only when
this matches pass setting
(X22).
RN Instrument operation 00: Opeartion STOP
01: Operation START
TUNE TH Tuning channel
CONFE TH System configuration channel
M LH Dimension channel
WFE L O Wafer connection channel  *
=R CH Process output connection  *
channel
oo H SCC output connection *
channel
W o Wafer output indication *
channel
S5 IN CH SCC input indication channel*
TEST OH Test channel
RET

Note

When the basic control typeis selected in control function code, the channels with "*" are not indicated.
To display these channels, change them according to item 4.3.6 “ System configuration function setting code”.
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4. Function Setting

4.3.1 SCC operation
= 7 (SCC operation mode)

This mode is used for fixed value control or manual operation of transmission via transmission from the host
system.

When setting is made as shown below, the SCC lamp
lights up and the SCC operating status is assumed.

Operation mode change and SV and MV operation are
possible during the SCC operation.

¢ SCC-M mode............ The SCC and mode indicator
lamps light up and MV
operation is possible via

transmission.

* SCC-A mode............ The SCC and mode indicator
lamps light up and SV
operation is possible via

transmission.

¢ SCC-R mode............ The SCC lamp and mode
indicator @ lamps light up
and performs the control by
charging SV over external set value.

Note

Remote operation through transmission can be selected only by the models designated as"T", "S", "R" or "C"
in the 10th digit of the code symbols. Before using, be sure to check the code of your model.
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4. Function Setting

4.3.2 Storing of data in nonvolatile memory
F- I X (storing of datain nonvolatile memory)

Although the data set with this instrument is stored in the RAM, it must also be stored in the nonvolatile
memory to prevent erasure in the event of a power interruption.

(1) Method of storing data

By setting 01 in FIX, all the parametersin the
RAM are transferred to the nonvolatile
memory.

If the data storage ends normally, 00 is
indicated in FIX.

Note
Do not interrupt the power supply or do not
remove the main unit until the data are stored in
nonvolatile memory.

rara

/1/2i| The data storage ends

(2) Error processing at data storage

In an errors during write-in to the nonvolatile
memory, 10 will beindicated in FIX. And the
address in which the error occurred will be
indicated in FER.

IZJIT2A 207

[ VAN 7R 78|

(3) In case of storing data incoincidence

If the data on RAM incoincidences with the [Exampl€]
data on nonvolatile memory, a point lights up
at the lowermost digit of display data.

This point lights up.
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4.3.3 Pass code

= H % (pass code)

4. Function Setting

Pass code setting is performed for protecting various data used in system configuration; indication and setting

will be impossible unless the pass codes are input.

Carry out the pass code setting as shown at the right.

The pass is normally released when X22 = 0000.

When the datais set on X22, X22 will be light off.

Return to SYS.CH (system channel) by pressing
, [l buttons.

Once a pass doce is inputted in X 22, the pass cannot
be released unless the next pass code is inputted.
Keep in mind the pass code which has been set.

4.3.4 RUN/STOP of controller

= 1LIN (controller opertion)

It is necessary to stop the controller for collectively down-loading parameters or changing system parameters.
When the controller is stopped, control and computation are stopped and the present output value is held.

cWhen RUN =01......ooovverieiireeen. Controller in
RUN status

e When RUN =00......ccccceevvvereieenns Controller in
STOP status

(FLT lamp flickers, indicating manual operation is
possible.)
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4. Function Setting

4.3.5 Tuning channel

Thisis used for display of tuning channel data and setting of parameters. During tuning operation, the "AT

lamp" flickers.
Indication Name Unit Range
P NA3- [
5Y5 LH
TUNE OH
oM Tuning command 00: Completion of tuning
01: Tuning start/setting
confirmation
03: Output ON, PV change stand-
by mode
04: Output OFF, PV return stand-
by mode
05: Optimum value calculation
M Control system * %
Upper digit
0: PID control
1: Pl control
Lower digit
0: Overshoot normal
1. Overshoot small
P Magnitude of output pulse % -327.6 ~ 327.6
(Reference value:10.0)
v Span of PV change % -327.66 ~ 327.67
(Reference value: 8.00)
TImx Max. standby time for PV min. 0.00 ~ 327.6
change (Reference value: 30.0)
SV Setting check width % 0.00 ~ 327.67
(Reference value: 0.2)
nop Tuning result (Proportional %
band)
= Tuning result (Integral time) Sec.
=T Tuning result (Derivative Sec.
time)
SET Parameter setting command
TMX Estimated hunching cycle Sec.
= Presumed process gain %
T Presumed process lag time Sec.
= Presumed process dead time Sec.

* PLS: Set the magnitude of pulse to be output.

e PLV: Set thewidth of PV change.

* TIM: For TIM, set the maximum time for PV to change up to FLV.
* SDV: Set the width at the start of turning.

Obtained when the PV deviation isless than SDV.

At the end of tuning, COM 00 is displayed, and if the tuning result is correct, it will beindicated in A.P, A.l.
and A.D. Check for thisindication.

By setting 01 in SET, the value determined by auto tuning is automatically set in SUB and MAIN control
blocks.
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4. Function Setting

(1) Auto tuning action

Since the PID action is not executed, open-loop control isformed on control. To execute compensated
computation by filter to PV, the process characteristic should be assumed including PV filter
characteristic.

Autotuning

Fina

(v)r—F— I Pl (D) ;Oer‘lqtg Iti ng >

Process
Instru-
Filter mentation |

element

Y

(2) Response during tuning

The figure at the right indicates the response
wave form during tuning.

[1 Check the process setting. The Output
setting is assumed when the PV PLS
standard deviation is smaller than
SDV setting value. The tuning Frocess

discontinuesiif the setting is not FLV

executed in ten minutes later.

[] I the process setting is assured, @ @ ® @
output is changed only for the value
to beset by PLS.

If the process is acknowledged in
response to output change (PV
change is greater than FLV setting
value), the output becomes the previous value.

[] Carry out sampling of response data after pulse output. The data collection stops if the data
valueislarger than four times of output pulse width.

[] Search the optimum parameter by characteristic area method by the collected data.

(3) Error message and remedy

Eggé Trouble Remedy

99 | Control mode was changed during turning. Retry it in same condition.

91 | PV setting check error Retry it in the same condition/Because larger
PV isnot determined in ten minutes later. the SDV valueif the error occurs at usual time.

92 | MV high/low limit alarm Because shorter PL S setting and retry it.

93 | Timeover Become shorter FLV or become PL S larger, and
PV does not coincide with FLV evenif TIM | retry it.
setting overshoots.

95 | Dataerror (response data abnormal) Retry it in same condition.

84 | If thelarge disturbance is contained.

82

81 | Excessivegan Become FLV larger or become PLS shorter.
Delay time constant is larger than pulse-on.
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4. Function Setting

4.3.6 System function setting code

Function of each code is displayed and set.

Indication Name Vaue Range
P NA3- [
5Y5 LH.
CONFE TH
XA Module code 41 Fixed
X Device function code 33 Fixed
X7 Control function code 30~ 37 | 30: Function setting PID control
31: PID control
32: Cascade control
33: Ratio control
34: Program setting control (PGC)
35: Program setting control (PGS)
36: Program setting control (PLC)
37: Program setting control (PLS)
X7 Setting method 30,31 | 30: A-M Type
31: R-A-M type
X! Auto-tuning function setting 30,31 | 30: Auto tuning function invalid
31: Auto tuning function valid
X5 Basic cycle 01~05 | Settingvaue 0.1 sec. ~ 0.5 Sec.
24 wafer ............. 0.2 sec
48 wafer ............. 0.4sec
X Station No. 01 ~6F
X4 Al check designation 00 ~ FF
X Designation of normal/reverse 03,0C | 03: Normal operation
operation (Sub control block) 0C: Reverse operation
X4 Designation of normal/reverse 03,0C | 03: Normal operation
operation (Main control block) 0C: Reverse operation
X1 Transmission method RS-422/485 ....... 01: 2400 bps
Transmission speed 02: 4800 bps
03: 9600 bps
04: 19200 bps
THnK e See the instruction
manual for "T-link
interface”.
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4. Function Setting

Indication Name Vaue Range
X Code format RS-422/485
* *
Upper digit
0: Non-parity
1: Odd parity
2. Even parity
Lower digit
1. 1 stop hit
2: 2 stop hit
T-link
* *
Upper digit
0: 4 words (without
input/output type)
1: 8words
2: 16 words
Lower digit
1 Input
2: Output
3: Input/output
Transmission speed from STOP to
RUN modeis effective.
Data inhibit 00,01 | Datasettable at 00
X1 No data settable at 01
Start mode
Xz Designation of FLT/ALM retention
Xt Alarm output 00~03
X154 Input in remote operation 00~ 02
X1k Selection on PV input signal 00 ~ 96
X0 Full stroke Ssec. Pulse width input: 0.1 ~ 3276.7
X or
pulse Pulse number input: 0 ~ 10000
Unused
X1 Temperature range (full scale) °’C
X o Temperature range (base scale) °’C
X Pass code 0000 ~ | Refert04.3.3
X i FFFF
Power failure recovery mode %
X Bar graph indication mode of PV
Xt indicator
Bar graph indication mode of SV | 00~59FF

indicator

Bar graph indication mode of MV
indicator

L oader interface (RS-232C)
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4. Function Setting

(1) x @iz ~ x izt (Function code)
[Change method of control function]
Control function can be changed as shown in the following flow chart.
For the status setting of instrument, refer to 4.3.4 RUN/STOP of controller.
This changeisinvalid when X01is"31".

)

Set in manua mode.

Set the instrument
in STOP mode.

Change X02. | «ceeeeeeens No wafer connection is required for
basic PID control. In other cases
a corresponding wafer needsto be

connected.
Set the instrument
fromRUN to STOP | wereeeerees Function code (X02) is set.
mode.
Connect awafer and
output as necessary.
Set the instrument
in RUN mode.
Changethe parameter | «eeeeeees When the control function is changed,
of control block as the parameter of the SUB control block
necessary. isinitialized, while the parameter of

the MAIN control block remains unchanged.
Change the parameter as necessary.

e
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4. Function Setting

X 7 &= (Station No. setting)

Set the station No. in a hexadecimal number in X06.

With RSA22/485 ........coveivieirieeins Olto 1F

WIith T-linK ..o 00 to 6F

When the station No. is duplicated, note that the correct transmission can’t be performed.

When the uppermost bit of X06 is ON (81 at station No. 01, and 9F at 1F) the setting of the data being
transmitted is prohibited (except T-link).

The station No. which has been set is effective when the controller is set from the STOP mode to the
RUN mode.

X 7 71 (Al check designation)
Upper digits Lower digits

Designate the check of analog input

Make the setting in hexadecimal number with the | | | | | | O| 0| 0|
right bit configuration PV
The analog input whose corresponding bits are CAS
on becomes the check object, and an input All
voltage outside arange of 0.5t0 5.5V resultsina

Al2
FLT 6.

Al3

(4) x 1 = (Start mode setting)

The operation mode at initial start can be designated in the following way.

| | | | | | | | | | T X'13EXT Mode | SCC mode
R at start L
SCC at start 90 92 A mode
ExT 01 . 03 M mode OFF
at start 08 | OA R mode
L— M at start 04 ' 06 A mode
_ o 05 , 07 M mode ON
M, Risnot d tion: A
isnot designition 0ocC : OE R mode
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4. Function Setting

(5) X i+ (Designation of FLT, ARM retention)

With this setting, a FLT/ALM occurring will be held and the front panel lamp indication and external
output will continue. Make the setting as follows.

* *
J N — High order digit: =
0: ALM not held
1. ALM held ~
——— Low order digit =
0: FLT not held
1. FLT held

Even if the cause of aFLT/ALM is eliminated, the data on aitem for which the retention is designated
can be read out as shown upper. By pressing the button, the held information is released.

(6) X i = (Alarm output)
When setting this data, put the controller in STOP mode.

00: No alarm output

01: PV high/low limit alarm output

02: DV high/low limit alarm output

03: APV change rate high/low limit alarm output

Set the output of the high/low limit alarm of PV, DV and APV, when basic control type PID is selected.
The connection of alarm setting is necessary individually, with programable type is selected.

When the corresponding alarm is detected, the H/L indicator |lamp on the front panel lights up and the H/
L contact isturned ON.

After setting, this data will be valid by changing the controller from the STOP to the RUN status.
(7) x 1 & (Input designation in remote operation)

The selection of external set value input (CAS) and pulse width input (PI) of external signal should be
designated in remote operation, when basic control type is selected.

Designate the external signal

00 .o CAS input used
01 .o Pl (pulse width) input used
02 .o Pl (pulse number) input used

For selection of pulseinput (PI), the full stroke of Pl must besetin X | .
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4. Function Setting

(8) X ¢ 7 (Selection on PV input signal)

Select ameasured value input, DC1 ~ 5V, DC4 ~ 20mA, thermocouple (J, K, E, R) input or resistance
bulb input.

Select a measured value input signal as shown below.

* *
J I E— the gain: 0 ~ 9 (According to the direct input unit.)
: 1~5V DCor4~20mA DC
Reserve

Thermocouple (J)

Thermocouple (K)

Thermocouple (E)

Thermocouple (R)

Resistance bulb, Pt (JIS C1604+1989/1EC751)

QUURrWNREQ

(9) X &7, X &t (Setting of temperature range)

Full scale : -3276 ~3276.7°C
Base scale : -3276 ~3276.7°C

When aresistance bulb or thermocouple input is selected by "X12 (PV input signal selection)”, the
corresponding temperature range should be set. Input signal is converted into unified data (0~100%)
according to individual setting.

When temperature input is indicated in industrial values, it should be set in advance according to the
setting of industrial valuesin "4.3.7 Dimension channel".

(10) x = = (Setting of power failure recovery mode)

When power isinterrupted to the controller due to power failure or the like, the power failuretimeis
detected. So set either initial start or continuous start for when the power is recovered.

[1 Initial start
In this method, the parameters are %)
transferred form the non-volatile
memory to the main memory, the 100 -

interior isinitialized and then a
computation start ismade. MV
becomes the preset values.

Initial start

Threshold X23
(o]
o
|
[

Continuous

0 | start

| | | |
In this method, start is made 0 ‘1 2 é 4‘1 é (min.)
while carrying out computation
continuously from the status
before power failure. Power
failure time detection is settable as
follows using a threshold X23.

[] Continuous start

Power abnormality period

By setting X23 = 50%, continuous start will be made versus a power failure of about 1
minute.

Function setting  4-25



4. Function Setting

(A1) X &4, X =%, X & (Changeover of bargraph indication mode)
Change the bargraph indication mode by using X24, X25 and X 26.

e X24: PV indicator
e X25: SV indicator
e X26: MV indicator

The setting data becomes as follows.
*_*

L High order digit : Usual indication
Line segment indication
Indication based on center of indicator
Inverted indication
Line segment indication based on center of indicator
Inverted line segment indication

GaRhWNRO

PV indication

KPV indication
CASindication

SV indication

MYV indication
KPV-SV indication
PV-SV indication

Low order digit

If bar graph display is not required, it can be disabled by setting X24, X25 and X26 to "FF".
Note

When adeviation value is to be displayed on bar graph (lower digit = 8 or 9), the upper digit
should besetto2or 4.  When any values other than deviation values are to be displayed on
bar graph (lower digit =0, 1, 2, 3, 4), the upper digit should besetto 0, 1, 3, or 5.

(1) PV can beindicated in analog value

(2) Indication format can be selected from the following 7 patterns.

I 100% 0% — 100% — 0% 50% 50% —
7 7 |

I [ A

Z

7 o% Z100% 0% L 100% -50% 50% L
Normal Inversed Line Inversed Deviation Deviation No
indication  indication segment  linesegment indication linesegment indication

indication  indication indication
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(12) x = (Loader interface (RS-232C) setting)

4. Function Setting

When setting the loader interface (RS-232C), use the following codes in hexadecimal numbers.

Upper digits Lower digits

r N N

Lofal [ L LT [ ]
T (0 :1stop hit

L 1 :2stop hits

(00 : No Parity

01 : Odd number parity
L 11 : Even number parity
0 : ASCIlI mode

L 1 : Binary mode

(00 : 9600bps

00 : 4800bps

00 : 2400bps

L 11 : 1200bps

Codes from STOP to RUN mode are effective.
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4. Function Setting

4.3.7 Dimension Channel

Each function should be set to display datain industrial values.

Indication Name Unit Indication and Setting code

FNA3- 00

5Y5 CH

DM LoH

oo | Full scale (Sub control block) | Industrial value -9999 ~ 32767

Ao i Base scale (Sub control block) | Industrial value -9999 ~ 32767

d o Point position Industrial value 0~4
(Sub control block)

oM Full scale (Main control block) | Industrial value -9999 ~ 32767

oM Base scae Industrial value -9999 ~ 32767
(Main control block)

nmMa Point position Industrial value 0~4
(Main control block)

Note

When the basic control type or programable type PID control is selected in function code, dm1 to dm3
described above are not displayed.

(1) Industrial value setting

Since PV, SV and RSV are indicated digitally in industrial values, set the full scale, base scale and
decimal point position for the industrial values.

dm1l ~ dm3 corresponds to the SUB control
block, while DM1 ~ DM3 corresponds to the
MAIN control block.

DM1=800 | By setting an indica-tion of
DM2= 0 ; 0to 100% will become 0 to
DM3= 1 | 80.0. oM

Note) Industrial value setting range:
| (Full scale) - (Base scale)| < 32767
When dm1, dm2, DM1 and DM2 are M- T .
set in 5 digits of negative number such L Dot of overflow digit

as -10000, only the upper 4 digits with Actual datais"-1000*".
digit overflow dots are displayed.
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4.3.8 Test channel

4. Function Setting

Test channnel is used for testing analog input and output, digital input, and output, and transmission.

Indication Name Unit Indication Range

EREERI

5Y5 L H.

TEST CH

AT Analog input value * % -25.00 ~ 125.00

BT Analog input value * % -25.00 ~ 125.00

o Analog input value * % -25.00 ~ 125.00

TMP Cold junction temperature  * °’C -20.00 ~ 60.00

=y Measured value input * % -25.00 ~ 125.00

LRSS External set value * % -25.00 ~ 125.00

MV R Manipulated output readback * % -25.00 ~ 125.00
value

Vo Voltage for power failure * % -25.00 ~ 125.00
time

Hio Analog output value % -25.00 ~ 125.00

HOZ — — Unused

KV Compensation PV % -25.00 ~ 125.00

= % -25.00 ~ 125.00

MT Manipulated output value % -25.00 ~ 125.00
(Current)

MV Manipulated output value % -25.00 ~ 125.00
(Voltage)

R Digital input value * Hexadecimal form

nTa Digital input value * Hexadecimal form

oo Digital output value Hexadecimal form

noe Digital output value Hexadecimal form

TRS Transmission shuttle 00, 01
command

TR Transmission shuttle testing % -327.6 ~ 327.67
data

TR Transmission shuttle testing * % -327.6 ~ 327.67
data

* . Datadisplay only

** - Test should be made in STOP mode of the controller.
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4. Function Setting

(1) Anaog input check

[] AIL Al2, Al3, PV and CASinput

Apply DC1to5V to All, Al2, Al3, PV and CAS input terminals, then check the conversion datafor
each input using the test channel.

+

1to5v DC

Standard
signal
generator

Read value Input
1.000v | 3.000V | 5.000V
All
Al2
Al3 0.00% | 50.00% | 100.00%
P\/
CAS

When PV is thermocouple or resistance bulb input, check the input as shown below. In this case,
the PV input (X17) in the system configuration channel (CONF CH.) should be set to "00".

» Thermocouple input

* Resistance bulb input

I+
lo

MYV read-back input

Oto 60mV DC

" Dial resistor

inputaein | 0% | 50% | 100%
At7 omv | 9mv | 18mV
At6 omv_ | 18mV | 36mV
At5 omv | 30mvV | 60mV

inputeain | 0% | 50% | 100%
At2 820 | 111Q | 1400
At1 820 | 131Q | 180Q
AtO 82Q | 1835Q | 2850

Check the MV read-back value at DC4 to 20mA of operation output. The operation output can

be changed by setting the datato M

MI+

MI—

4-30 Function setting
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4. Function Setting

(2) Analog output test
Check each output voltage after setting each output data using the test channel.

Note) When testing the operation output (M), set the operation modein "A".

Output Output set value
0.00% | 50.00% | 100.00%
Digita KPV
voltmeter SV 1V 3V 5V
AO01
MV
Ml 4mA 12mA | 20mA

Digital
ammeter

(3) Bar graph display test
For testing the bar graph display, use the following procedures.

[] Settheindicator display mode (X24, X25, X26) in the system configuration channel (CONF CH.)
to "01" so that KPV isdisplayed on all the indicators.

Set the datato KPV in the test channel and check the display accuracy of indicators.
(4) Digital input test

Using the following connections, check the data in the test channel at ON (contact closed) of each
digital input.

Each signal condition is displayed in hexadecimal number
on D12, while the corresponding bit becomes"1" at ON of
input.

16° | 16> | 16" | 16° |

HHHH‘\ [T 1]

HM (from HMV)
SMV

DI2 (EX-MC)
DI1 (PV-TRK)
DI3 (R-ACK)
Pl+

Pl—
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4. Function Setting

(5) Digital output test

Using the following connection, set "DO2" in the test channel and check that each output turns ON/
OFF.

If two or more outputs are turned ON simultaneously while using AC power, the digital input/output
compensation power (VPO, PCO) could be overloaded (max. 0.1A). Therefore, digital outputs must be
checked one by one.

Digital output condition is displayed in hexadecimal
number on DO2, while the corresponding output
turns ON when "1" is written in the corresponding
bit.

Relay
(24v DC)

16 16* | 16' 16°
[T T I TITTITITITTIITITT]
| L

DO2
DO1

FLT output test  : Output is obtained by setting the forward/reverse code (X09) in the system
configuration channel (CONF CH.) to "00".

M output test : Output turns ON by pressing the @ button on the front panel and turns
OFF by pressing the [A] button.

(6) Transmission shuttle test

The following circuit is used for transmission shuttle test.

[] RS-422/485
CC-S Test circuit
l TXD+ i

100Q

TXD-

RXD+
100Q

RXD-
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4. Function Setting

Test procedures

i) Setdesireddatain [T [ | | in the test channel.

i) Transmission shuttle test is started by setting "01" in [T & = 111 inthetest channel. The

display is automatically reset to "00" when the test is completed.

iii) Thedatasetin [T | | | iscopiedin [T R & | by the shuttle of

transmission.
] T-link

Shuttle transmission is effected in combination with MICREX-F.
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5. Inspection and Maintenance

5. INSPECTION AND MAINTENANCE

5.1 Inspection

The following points should be inspected periodically for keeping the instrument in good conditions.

e Screwswill loosen if theinstrument is always used in aplace affected by vibration, so they should be
tightened as needed during the inspection.

» Thereis apossibility of dust entering the instrument when used in a dusty place, so carry out
cleaning during the inspection.

5.1.1 Fault diagnosis by means of operating buttons on front panel

If afault occurs during operation of the instrument,
the details of the fault will be indicated via the
following setting and FLT indicator lamps on the
front panel will light up.

Refer to error message in section 5.2.2 for details.

(1) Fault in computation/control circuit.

The FAULT lamp will light up, the FAULT contact output will turn ON and computation and control
will stop. But manual operation of the manipulated output is possible.

(2) Input/ Output signal fault, manipulated output disconnection

The FAULT lamp will light up, the FAULT contact output will turn ON and control will stop, but the
mani pulated output will be held. Computation and output processing for other than the manipulated
output will continuein this case.

5.1.2 Input/output signal check

Input/output signal should be checked referring to Test Channel (4.3.8).
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5. Inspection and Maintenance

5.2 Troubleshooting

5.2.1 Instrument troubles and remedies

Trouble Probable case Remedy
Power is not Power supply is not connected Check the power supply connection and
supplied. correctly. the instrument power supply specification.

Power supply card is faulty.

Replace the power supply card.

Data cannot be
indicated or set.

Main board is faulty.

Check the status of front panel indication
and contact Fuji.

Indicator does not
display anything.

Setting of indication mode (X24,
X25, X26) isfaulty.

Set correct datain X24, X25 and X 26.

Indicating section is faulty

Check the status of lamps and digital
indications and contact Fuji.

SV doesn’t change
when pressing SV

Control mode is set to remote.

Press the [a] button.

Hardware faulty

Check the indication of status channel DI1

4] [y buttons. and contact Fuji.

MV doesn’t Hard manua mode is set. Turn off the switch of HMV unit.

change when SCC manual mode is set. Press the @ button

pressing MV [Al

v buttons. Hardware faulty Check the indication of test channel DI1
and contact Fuji.

FLT lampislit. Fault detected by self-diagnosis See error messagesin 5.2.2.

program

ALM lampislit. | PV, DV or APV fault is detected. See error messagesin 5.2.2.

FLT and ALM FLT and ALM hold designation Release the hold designation.

can't bereleased. | (CONF CH. X14) has been set.

FLT causeis not removed.

Remove the cause.

@ or ] lampis
flashing.

Flashes when the operation mode
requested via the front panel and
the actual operation mode differ
(not atrouble).

R mode not
assumed by
pressing [r] button

DO2 (R-REQ) and DI3 (R-ACK)
not connected.

Connect these terminals.

Digital 1/0 power supply (VPD,
PCD) not input.

Input this power supply.

Dl and DO don't
operate.

Digital 1/0 power supply (VPD,
PCD) not input.

Input this power supply.

Hardware faulty.

Check the indication of status channels
DI2 and DO2 and contact Fuji.
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5.2.2 Error messages

(1) Fault information

If afault occursin the instrument, the FLT
lamp on the front panel will light up and the
FLT contact will turn ON. For indication of
the fault contents, use the operating procedure
explained below.

The fault information is indicated by
numerals 1 to 8, 10 and 13. If two or more
faults occur simultaneously, they can be
indicated alternately by pressing the [> button.

5. Inspection and Maintenance

Indicating lamp Trouble Cause

FLT1 Non-volatile memory abnormal Integrated value of non-volatile memory is
abnormal. Basic cycle over.

FLT2 Wafer connection error Incorrect code is used for wafer connection,
process output connection or SCC output
connection.

FLT3 Normal/reverse designation Normal/reverse operation designation code is

abnormal wrong.

FLT4 Fixed cycle interruption Fixed cycle interruption is not generated.

abnormal

FLTS A/D converter abnormal A/D convertion is incorrect.

FLT6 Analog input abnormal Input of PV, CAS, Al 1, Al 2 or Al 3inwhich
Al input check is designated is rangeover.

FLT8 Operation output abnormal When the operation output value does not
conform to the read-back value, the instruments
becomes abnormal.

FLT10 Front panel failure Failure of front panel control processor.
FLT13 MYV clock abnormal Failure of MV up/down clock.
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5. Inspection and Maintenance

(2) Alarminformation

When an alarm occurs, one of the H/L lamps on the front panel lights up and the H/L contact turns ON.
For indication of the alarm contents, operate according to the procedure explained below.

*) In the function setting type, H/L lamp or H/L contact output is emitted based on 4.2.6 “X15
(Alarm output)”. For other control functions, it is necessary to connect the process output.

Alarm information of primary and secondary control blocksisindicated as follows.
If two or more alarms occur simultaneously, they can be indicated alternately by pressing the [

button.

[Alarm contents]

* PH1, PH2
* PL1,PL2
» DH1, DH2

« SL1,9L2

e OH1,OH2...........

* OL1,0L2

PV high limit alarm
PV low limit alarm
Control deviation
high limit alarm
Control deviation
low limit alarm

PV change rate high
l[imit alarm

PV change rate low

limit alarm
Set point high limit alarm
Set point low limit alarm
Manipulated output high limit alarm
Manipulated output low limit alarm

The figure at the right shows alarms occurring at DH2, PH2 and SH2.

(3) Error messages at digital indication/setting

Indication

Meaning

The key operating procedure isincorrect.
Setting impossible, only indication possible.
Set point data exceed the high limit of setting range.

Set point data are below the low limit of setting range.

Set point data exceed the internal processing range.
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6. Wafer Connection

6. WAFER CONNECTION

6.1 Wafer

6.1.1 Outline of wafer

The programmable compact controller S carries out control and computation by means of a combination of
functional blocks called wafers. A single wafer can input up to 3 signals for computation and output the
computation result to a maximum of 4 output terminals. The following shows the wafer symboal.

Wafer code Wafer name
& e
61 RFROOT
N 1 ouT
Cut
point
CUT
/ Output terminal
Input terminal

A maximum of 24 wafers (or 48 wafers) can be registered in the wafer area shown in the figure below. In this
area, thereis an input terminal board for storing external inputs, constants, RAS information and the like, and
an output terminal board for designating external output and transmission output, so computation can be
applied to a suitable input and the result output to the exterior. (For wafer connection, refer to table of wafers.)

ALl AOL
A12 A02
A13 1 J KPV
Al4 Y
cas | - — — :
PIV — — — :
: = [ 7 DOL
D02
CONOL :

_~|[coNo2 L ™
Input [cono3| oo : Output
terminal | : o1 | terminal
board [SvA 24 wafers max. (or 48 wafers)* 02 | board

SVL S03
PVH S04
PVL :

*) Depends on code symbols.
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6. Wafer Connection

6.1.2 Wafer connection procedure

For wafer connection, use the following procedures.

Start

Set the instrument i

n manua mode.

Set the instrument i

n STOP mode.

(refer to item 4.3)

Change the function code

Set the instrument i

n RUN mode.

Set the instrument i

n STOP mode.

Carry out wafer connection, process
output connection, SCC output
connection and constant setting.

Set datais stored in
memory.

the non-volatile

Set the instrument i

n RUN mode.

End

6-2 Wafer

Refer to "Controller RUN/STOP”
Wafer is not executed in the STOP mode.

Change of function code is effective.

Refer to "Storage of data in non-voltatile memory”.



6. Wafer Connection

6.1.3 Display of wafer channels

Indication Name Range Remarks
NEERIN

Y O Storage of datain non-volatile | 00: Display after data

memory storage normal end
01: Transfer of datato
non-volatile
memory
oo Pass code 0000-FFFF Passis released only when
o this matches pass setting
"X22",
LN Instrument operation 00: Operation STOP

00: Operation START

O O oH Wafer connection channel

Process output connection

o LH | channel
I _— SCC output connection
L [ Channd
- - Wafer output indication
LI ) L. Channd

N oM SCC input indication channel

Wafer 6-3



6. Wafer Connection

6.2 Wafer connection

6.2.1Wafer connection channel
Wafer connection data should be set to enable calculation functions required for control.

For connection data, input terminal board or wafer output terminal code should be set in wafer code and input
terminals 1-3. For the setting code, refer to the wafer connection table and input terminals.

Indication Name Range Remarks

MGERI

ol o’
| -r
ol

- Wafer code of execution
sequence 1

W Input terminal 1 of execution
sequence 1 Pure binary code | Wafer of execution sequence 1
Wi Input terminal 2 of execution
sequence 1

Wi Input terminal 3 of execution
sequence 1

A Wafer code of execution
sequence 24

W Input terminal 1 of execution
sequence 24 Pure binary code | Wafer of execution sequence 24
W& Input terminal 2 of execution
sequence 24

N Input terminal 3 of execution
sequence 24

- Wafer code of execution
sequence 48

=R Input terminal 1 of execution | Purebinary code | Wafer of execution sequence 48
sequence 48

o Input terminal 2 of execution
sequence 48

] Input terminal 3 of execution
sequence 48

£

£

Note

The number of wafer displayed varies with code symbols.
24 wafers.....ocouennn. Execution sequence up to 24 wafers

48 wafers.......c.e..... Execution sequence up to 48 wafers
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6.2.2 Process output connection channel

6. Wafer Connection

To output signals to the bar graph indicator and external terminals, wafer output terminal or input terminal
board code should be set in PO1-P32.

For the setting code, refer to the wafer connection table and input terminals.

Indication Name Range Remarks
FNA -
5Y5 CoH
POC CoH.
= Process output terminal 1 Pure binary code A0l
A Process output terminal 2 Pure binary code —
Fa= Process output terminal 3 Pure binary code KPV
P Process output terminal 32 Pure binary code

6.2.3 SCC output connection channel

When the desired data are arranged and outputted through SCC (transmission), wafer output terminal or input

terminal board code should be set in S01-S16.

For the setting code, refer to the wafer connection table and input terminals.

Indication

Name

Range

Remarks

=

NEERII

v/ CC r~
| E_I L

J

-
-
i

s
o
Lr

—
[
~

i

i

sl s
Lo e

<J

SCC output terminal 1

Pure binary code

[
T

SCC output terminal 2

Pure binary code

SCC output terminal 16

Pure binary code
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6. Wafer Connection

6.2.4 Wafer output indication channel

Output data of executed wafers can be displayed.

24 sheets of executed wafers: O00-05F

48 sheets of executed wafers: O00-OBF

Wafer output 1 of execution
sequence 1

Wafer output 1 of execution
sequence 2

Wafer output 1 of execution
sequence 3

Wafer output 1 of execution
sequence 4

-327.6% ~ 327.67%

Indication Name Range Remarks
FNA3- [0
5Y 5 CH
WO CH
R

Wafer of execution
sequence 1

Wafer output 24 of execution
sequence 1

Wafer output 24 of execution
sequence 2

Wafer output 24 of execution
sequence 3

Wafer output 24 of execution
sequence 4

-327.6% ~ 327.67%

Wafer of execution
sequence 24

Wafer output 48 of execution
sequence 1

Wafer output 48 of execution
sequence 2

Wafer output 48 of execution
sequence 3

Wafer output 48 of execution
sequence 4

-327.6% ~ 327.67%

Wafer of execution
sequence 48
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6. Wafer Connection

6.2.5 SCC input indication channel

When the desired data are arranged and inputted through SCC (transmission), the received data can be
displayed by RO1-R16.

Indication Name Range Remarks
SR
5Y5 H
51N CH
VA SCC input terminal 1 -327.6% ~ 327.67%
RiAC SCC input terminal 2 -327.6% ~ 327.67%
R SCC input terminal 16 -327.6% ~ 327.67%

Wafer connection 6-7



6. Wafer Connection

6.3 Table of Wafer

6-8

6.3.1 SUB control block

21 RM1SPV 22 RM1PID 23 RM1MVO
PV PV D o o (§N My
— * H— Operation —
Q * ~ N i1
[ sv — AMV ‘ Limiter leﬁT_'IAMV
RSV — ! = Xy | =
Limiter DV L il MV — loperation MV
L * D selection ‘
u/D P _ M- — — — — — — -
24 RM1RPV 25 RM1RTO
cut PV Ratio bias 1
PV PV MV
=S o Y I B
RSV Liiilei o o sV Ratio bias 3
0 do L [ Ratio Ratio bias
u/D L] Limiter coefficient
[V] [scc-sv
26 RM1PGC 27 RM1PGS
. [Pause]!8 T
SToT ext_ |5 " SToP S8 W ERR
BT - . T e . ]
command [—|ZONE & [ZONg PRESET
PRESET ol Time | — pRESE'[ ey 17 |
Preset | Preset 0,
L | command SCC-ENABLE END L J I scc-ENABLE END v
CONO2 — al L |
INT.EXT —°
TIME RUN TIME CC RUN
2A RMI1PLC 2B RM1PLS
STOP Se—E v STOP) ez W ERR
——1 |Stoj ’ 8 /'/—\ ] —— [Stop ’ g ] ]
‘ - =JZONE o 5 ZONE PRESET]
PRESET 2, 2 —L— PRESET . —L— [—
Preset 0, Preset 0
[ | command ’ SCC-ENABLE END command ’ SCC-ENABLE END TIME|
[conoz 1 "M — [conoz } i — -
TIME - INT.EXT R TIME —_INT.EXT o
3C RM1PR5 3D RMI1PR6
5C RM2PR5 5D RM2PR6
P 5te — | P D oto — D
| SERR | Lo
] \ | [ \
| ats | \ L
| Lo |
] \ | \
sw|—— swi— —
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6.3.2 MAIN control block

RM2SPV

cur [ Alarm J;A

-

[sccmw ] | -
EXCMD— — — — — — J
MV read
back value

RFGS

6. Wafer Connection

42 RM2PID

RM2ITG

D {Demaively

I

P Proportional

@

+] + +

+%

>3 L
S
‘U<2‘E<

PID

©) 7

reverse

Normal/

Change
ratio

1 limiter

Normal/

reverse
selection

Feedforward element

RM2BSC

PV 41 42
MAIN MAIN
PID-1 PID-2

I

5 |
=L

— 43 44
MAIN  —— MAIN
u/D PID-3 PID-4

RM2FFD

KF(IN-B1F)+B2F

Feed forward element

To wafer 43

RM2ITIP

RM2MVP

Limiter

Normal/reverse
operation selection

AMV
INH

PO-
INH

PO+ 5
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6. Wafer Connection

6.3.3 Computation wafer (1/4)

06/ RFPSUM

Pl SUM
J Initial % SLLIm/l
PRESET ]
09/ RFABSO

IN1 M

_INg

IN2 4@—,7
_IN3

IN34‘>—,7

INY

RFSBML

IN1 —l—Qbi
fo Encoder

JOUTI

UT2

IN2 \
- } oUT3
__
sw oUT4
6C RFBITD
MSB LSB
IN UT1|
T tji? ouT?
SEL _To~ :‘7
- oUT3
|
INH ===~ ouT4
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07 RFTPCM 08 RFSLCT
AP = iz IN1 HIGH
2 i / 0 — Maacior | Low
: 0A e
1K ] 1@2
*¥ RFLNR* 61| RFROOT
IN1 uTl IN Cut component uT
= =
—Lf cuT -
66/ RFLOGI 67 RFSWCH
IN14’—‘>07E INL ‘  — L
[ \
. iDiﬂ - E lioun
L) OR L }
IN3|— = ; swb |
6A RFABCD

84 RFPRDV

IN OUT]|
K+TDS Ty

KhF— .

™ o

85| RFFLAG

IN . uT
I 1+TS Ay
L —




6. Wafer Connection

Computation wafer (2/4)
86 RFONF1 87 RFLIMT 88 RFPUGE
X1 OFF i XON E " g i :f——L fj -
] T h et L-ON ] / H-ALM BANE PO
Xo [ — T2
| {ON ; J | "L L-ALM ziij j
¢ = X-G i x»foGF; o @ e —
89 RFTIME 8A RFRAMP 8B/ FRAVRG
IN ﬂ SP LJ‘ g PV %PV 1in o MV
N OFF ] %wrzsp 7T HTF Ti
T ] \ 7
M = Il
] seTh- — — — ] RESET— L,,,L%{,,,J
8C RFSUMA 8D RFGAPP A5 RFFLIP
N i ] e SN B
GP — " R RCKQ it
L GP [ CLK
H e n
AA RFRALP C1 RFADDE

SET— — —

C2

RFSUBE

IN1
} +
IN2

UT1

IN3

| |
EE

pUT2

oUT4

-
X
OUT3

? L—pout4

C3

RFMULE

C4

RFDIVE

IN3

IN1 ?—\;
"
) pUr2
IN2 %

UT]

OUT3|

, L—our4

IN1
N
}%wn
IN2 ?_\;

UT1

pOUT3

IN3

, —pour4
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6. Wafer Connection

Computation wafer (3/4)
C5 RFPCNT
IN1 Counter ouT
0UT=SP
sp —
OVER
RESET L
C8 RFLLAG
IN = OUT1
1+T'S | —
0UT2
OUT3
1+ToS ]
Ti 1+T.S
CC RFAPWM
MV Sign decisiol PO+
Pulse width conversion| o bo_
FS
PO+
PW-MIN
ES5 RFLGC3
A A-B-C ouTl
A-B-C 0OUT?
B B L
A-B-C ouT3
c A-B-C ouT4
ES8 RFLGC6
A A - B+C ouT1
A - B+C ouT?
B - L
A - B+C ouT3
c A - B+C ouT4

6-12 Table of wafer

C6 RFALM1 C7 RFAPUL
INL ngi
L g L1 I
spzfgj_; RESET L
CA RFMAV2
C9 RFMAV1 CB RFSINE
N L5 H - oUTY A ouTl
- ==l Eijf
L — s o
DO RFHOLD E4 RFLGC?2
N o Hod F———0UT1 A A-B-C ouTy
INZ{:OUTZ j A- B'i g
| OUT3 L A-B-C ouT3
S 774‘7777J ] c ~ ]
A-B-C ouT4
E6 RFLGC4 E7 RFLGCS
A (A+B) - C ouT1 A A - B+C ouT1
I (A+B) - C E [ A - B+C @
B - — B - —
L (A+B) - C OUT3 L A - B+C ouT3
c (A+B) - C @ c A - B+C @




6. Wafer Connection

Computation wafer (4/4)

E3] RFDET6 E2 RFDETS5 8E  RFDETY
82 RFDET?2 ?El RFDET4 8F RFDETS
81 RFDET1 83 RFDET3 90 RFDET9

IN ets ‘ OUTY IN ets ‘ OuTl IN e Ls ouTY
I ‘ + [ ‘ ¥ [
OuUT2 0oUT2 0UT2

\
\ oUT3
\

ETOP 4 ETOP 4
STOP, STOP, t ouT4

(PNA, PNC, PNM) (PNA, PNC, PNM) (PNM)

One of paired wafers only is employable.

D1 RFDP1P D4 RFDP2P D7 RFDP3P

D2 RFDP1S D5 RFDP2S D8 RFDP3S

D3 RFDP1M D6 RFDP2M D9 RFDP3M
INP1—OT©T — | INPl—OTj — | INPl—OT@T — L
| 1 | |

INP2—[o— — INP2—5To— — INP2—3fo— —
| S I

swi— — ] swi— — ] sw— L ]
DA RFDP4P DD RFDPSP F7 RFDPPV

DB RFDP4S DE RFDP5S F8 RFDPSV

DC RFDP4M DF RFDP5M F9 RFDPMV
INPl—OTOT — L INPl—OTOT — | MOD;OT@T — |
1 1 — |

INPZ—OTOT — INPZ—OTOT — Dsp—oj%T I
— \ — | |

swi— L o swi L L swi— L] ]
FA RFDP6P

FB RFDP6S

FC RFDP6M

INP1—S — ||

S

INP2—5f6 —

L \OT

swi— L ]
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6. Wafer Connection
6.4 Descriptions of terminals

6.4.1 Input terminal

(1) Front SW input terminal

Abbreviation Code Content Range of value

MV |y 008 It becomes on, when MV ¥} button of the front panel is 01
pushed.

MV 3 009 It becomes on, when MV 4] button of the front panel is 0/1
pushed.

MV (A 00A It becomes on, when MV [A] button of the front panel is 0/1
pushed.

M M 0oB It becomes on, when [y button of the front panel is 0/1
pushed.

A 00C It becomes on, when [a] button of the front panel is 0/1
pushed.

R ] 00D It becomes on, when [r] button of the front panel is 0/1
pushed.

SV v 00E It becomes on, when SV [y} button of the front panel is 0/1
pushed.

ST 00F It becomes on, when SV [&] button of the front panel is 0/1
pushed.

(2) Pulsewidth input terminal

Abbreviation Code Content Range of value
The change rate of pulse width input by external pulse
PI 010 width input signal (PI+, PI -) for each basic cycleis -327.67 ~ 327.67%

outputted. When Pl+ signal is ON, output becomes
(basic cycleffull stroke) [0 100%

The change rate of SV by SV increase/descrease button
DSV 011 for each basic cycleis outputted. When SV button is -1.25~ 1.25%
ON, output becomes (basic cycle/40 seconds) [ 100%

(3) Anaog input

Abbreviation Code Content Range of value
All 030 The value of analog input Al 1, Al 2 and CAS and also
Al 2 031 W+, W- and Wo.
Al 3 032 Input voltage 1 ~ 5V isequal to 0 ~ 100% -327.67 ~ 327.67%
CAS 034 In case of Al input check specification, the input
MVA 037 secified as “with check” is limited to the ranges of
-12.5~112.5% (0.5 ~ 5.5V).
TMP 033 Cold junction temperature -20.00 ~ 60.00°C

Process value input
When the process valueisl ~ 5V:
1~ 5V corresponds 0 ~ 100%
PV 035 When the process value is 4 ~ 20mA: -327.67 ~ 327.67%
4 ~ 20mA corresponds 0 ~ 100%
When the process value is resistance bulb and
thermocouple:
base ~ full scale of temperature range
corresponds to 0 ~ 100%
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6. Wafer Connection

(4) Digita input

Abbreviation Code Content Range of value
DI3 09D
DI1 09E The value of digital input signal DI1 ~ DI3 0/1
DI2 09F
HM 0A1l HM switch 0/1
SMV 0A2 SMV switch 0/1
PI- 0A6 PI- input signal 0/1
PI+ 0A7 PI+ input signal 0/1
(5) SCCinput
Abbreviation Code Content Range of value

Input data via the transmission. The setted data of this
RO1~R16 | 200~ 20F | termina board from the host system can be used wiring | -327.67 ~ 327.67%

of the wafer.
(6) Fault information
Abbreviation Code Content Range of value
FLT1~FLT 13 | 300 ~30C | Fault information of instrument. The corresponding -327.67 ~ 327.67%
code becomes on “1” at the time of fault occurrence.

(7) RASinformation

Abbreviation Code Content Range of value
INIT 321 On “1” is setted during initial processing. 0/1
FLT 322 Instrument fault information. Logic sumof FLT1 ~ 0/1
FLT13
(8) Constant
Abbreviation Code Content Range of value
Constant data.
CON 01 ~ 880 ~ CON 01 can be used at the time of temperature and -327.67 ~ 327.67%
CON 48 8AF pressure correction wafer use, because CON 01 is used
asalow cut point of temperature and pressure
correction wafer (007).
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6. Wafer Connection

(9) SUB block control mode terminals

SUB block control mode is set to the following input terminal code.

Abbreviation Code Content Range of value

EXM1 912 "1" on EX-MV mode

SCC1 914 "1" on SCC mode

EXT1 915 "1" on EXT mode

INT1 916 "1" on INT mode

NRM1 918 "1" on normal operation 0/1
ATl 919 "1" on auto tuning

PRE1 91A "1" while program setting wafer is preset.

RUN1 91B "1" while program setting wafer is running.

NOA1 91C "1" on no auto operation.

CEN1 91D "1" on SCC-ENABLE
LS1 91E "1" on INT or SCC

SUB control block control mode

CEN1
SCC setting
SCC
command
EXT setting EXT
EXT 01 Note 1) , EXT1
o D oot
, INT1
(EX-CMD input of the SUB input wafer) EXM1
LV\ NOA1

(During auto tuning)

Note 1) Asfor the change over of INT/EXT, the command viatransmission and the front setting are
processed to aparallel. Therefore, INT/EXT change over is possible even from either the
command or front setting, when SCC-ENABLE (CEN1) is ON.
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(10) MAIN control block mode terminals

6. Wafer Connection

MAIN control block control mode is set to the following input terminal code.

Abbreviation Code Content Range of value
HM2 930 1" on hard manual mode
M2 931 “1" on manual mode
EXM2 932 “1" on EX-MV mode
SCCM2 933 “1” on SCC-MV mode
SCC2 934 “1" on SCC mode
R2 935 “1” on remote mode
L2 936 “1" on local mode 0/1
PVTR2 937 “1" on PV tracking mode
NRM2 938 “1" on normal operation
AT2 939 “1" during auto tuning
RREQ2 93A “1" during remote mode request
NOA2 93C “1" during no automatic operation
CEN2 93D “1" on SCC-ENABLE
LS2 93E “1" onlocal, SCC or PV tracking mode

MAIN control block control mode

Control mode and lamp

-P31 C-EN — O SCC
CEN2
SCC setting
SCC
R button comg{nand % RREQ2
R =l R2
sl Scec2
@ R-ACK Lo
[ P29PV-TRK \ PVTR2
4LD— LS2
) —OR
{———O0A
SCC
M button | command| ) [ = oM
Y M SCCM2
e I° "
SMV oM
HM switch (Digital output)
[ ] HM2
(During auto tuning)
(Fault)
EXM2

(EX-CMD input of the MAIN input wafer)

Note

The change over of R/A/M is executed by a command of viaa front push button or transmission.

In the case of SCC-ENABLE, the mode is changed over even from either front button or command.
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6. Wafer Connection

(11) SUB block alarm terminals

SUB block alarm is set to the following input terminal code. When an alarm occurs, 1 is obtained.

Abbreviation Code Content Range of value

SH1 940 SV high limit alarm

SL1 941 SV low limit alarm

PH1 942 PV high limit alarm

PL1 943 PV low limit alarm

APH1 944 PV change ratio high limit alarm 0/1
APL1 945 PV change ratio low limit alarm

DH1 946 DV high limit alarm

DL1 947 DV low limit alarm

OH1 948 Operation output high limit alarm

oL1 949 Operation output low limit alarm
A OH1 94C MV change rate alarm

(12) MAIN block alarm terminals

MAIN block alarm is set to the following input terminal code. When an alarm is occurred, “1” is

obtained.
Abbreviation Code Content Range of value

SH2 950 SV high limit alarm

SL2 951 SV low limit alarm

PH2 952 PV high limit alarm

PL2 953 PV low limit alarm

A PH2 954 PV change ratio high limit alarm 0/1
APL2 955 PV change ratio low limit alarm

DH2 956 DV high limit alarm

DL2 957 DV low limit alarm

OH2 958 Operation output high limit alarm

oL2 959 Operation output low limit alarm
A OH2 95C MV change rate dlarm

(13) Digital terminal board data

Abbreviation Code Content Range of value
PNA | PNC
ENTSW 960 iFnr%Tn?;t?gnSNitCh and external digital input
EXTDI 961 External digital input information
MODE1 962 SUB control mode
ALM1 963 SUB aarm information o1
MODE2 964 MAIN control mode
ALM2 965 MAIN alarm information
STEP 966 Section information of SUB program step
FAULT 967 Fault information
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(14) Program step terminals

6. Wafer Connection

Set the information to the following input terminal codes in accordance with the progress of a program
setting wafer program.

Abbreviation Code Content Range of value
STEPO 9A8 “1” in case that the time width is TOO section
(section Q)
STEP1 9A9 “1” in case that the time width is TO1 section
(section 1)
STEP2 9AA “1" in case that the time width is TO2 section
(section 2)
STEP 3 9AB “1” in case that the time width is T0O3 section 0/1
(section 3)
STEP 4 9AC “1” in case that the time width is T04 section
(section 4)
STEP5 9AD “1” in case that the time width is TO5 section
(section 5)
STEP6 9AE “1” in case that the time width is T06 section
(section 6)
STEP7 9AF “1” in case of section 6 and after.
(15) Others
Abbreviation Code Content Range of value
SVP1 9A6 SV preset value of SUB control block
MVP1 9A7 MYV preset value of SUB control block -327.67 ~ 327.67%
SVP2 9E6 SV preset value of MAIN control block
MV P2 9E7 MV preset value of MAIN control block
INIT 321 “1” during initial processing
FLT 322 “1" during fault occurrence 0/1
SCREQ 323 “1" on SCC request and SCC setting by system channel
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6. Wafer Connection

6.4.2 Output terminals

Data are output to the external output terminals and transmission outut terminals.

Signa Code Content
AO1 PO1
KPV PO3
sV PO4 | Terminalswhich output data to the external analog output AO1, M+, MI—.
Ml PO5
MV P06
DO1 PO7
DO2 PO8
H P09 | Wiresoutput data to the external digital output (DO1, DO2, H, L) and also front H
L p1o | lampandL lamp
H lamp P11
L lamp P12
PH1-INH P17
PL1-INH P18

P19 Terminals which inhibits the SUB control block alarm

DPH1-INH
When data wired to this output terminal is 1, the corresponding alarm output is
DPL1-INH P20 | inhibited.

DH1-INH P21

DL1-INH P22
PH2-INH P23
PL2-INH P24

Terminals which inhibitsthe MAIN control block alarm

DPH2-INH P25
When data wired to this output terminal is 1, the corresponding alarm output is
DPL2-INH P26 | inhibited.

DH2-INH P27
DL2-INH P28

PV-TRK P29 | PV tracking command of the MAIN conrol block.

Remote enable command of the MAIN control block.

When the signal connected to this output terminal is 1, the remote operation is
R-ACK P30 | enabled.

When asigna is not connected to this output terminal, the remote operation becomes
enable condition.

SCC Operation enable command.
When the signal connected to this output terminal is 1, the SCC operation is enabled.

CEN Pal When asigna is not connected to this output terminal, the SCC operation bemoces
enable condition.
S01 ~ S16 S?l Transmission output terminal
s16 Data connected to this output terminal is checked via transmission
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Appendix 1. Specifications

Appendix 1. SPECIFICATIONS

SPECIFICATIONS 4) Control functions

By connecting wafers (function blocks)

. . Control examples:

1. Control system configuration Cascade control, ratio control, time schedule
There are two methods of control system configu- control, gain schedule control, selective

ration for CC-S, one is configuration by basic PID control, dead time compensation control etc.
and the other is by wafer connection. Alarm function:

(1) Configuration by basic PID - X
. L . PV high/low alarm | Configurable by wafer
Basic PID control function is fixedly defined as PV change rate alarm| connection, front panel

standard control_func_tion in the controller DV high/low alarm  |indicator light up
beforehand. Configuration of basic PID can be
performed through simple operation on the front
panel keys, where wafer connection mentioned 2. Control performance

below is unnecessary. * PID control:
Computation wafers such as square root, filter, Proportional band (P):  1.0t0 3276.7%
limiter, non linear, etc. can be made valid or Integration time (1): 0.1t0 3276.7 sec.

Differentiation time (D): 0.0 to 900.0 sec.
PID auto tuning function
(2) Configuration by wafer connection (freely « Execution rate:

invalid by simple operation of front panel keys.

configurable) Ten (10) times per second/basic PID control
1) Wafer Five (5) times per second/others

The wafer is a functional block (software Tablel List of computation wafer
package) containing control and computation Wafer name Kinds
functions needed for measurement and control. Logical operation 6
Combination of these wafers, each having its  ~Arithmetic operation 5
own particular function, enables configuring a  ~Temperature/pressure compensation 1
flexible system applicable to awide range of [ jearize 376
control ... from basic PID control up to Time schedule control
sophisticated advanced control. Flip-flop
The PNA3 can accommodate up to 24 or 48 Pulse width integration
wafers. The following kinds of wafers are Salector
prepared to allow selection according to the Changeover
control purpose. Timer

O For contral ........... PID contral, ratio control,
time schedule control, :
gain schedule control, _>Sduareroot extraction
PID parameter setting Lead, lag

0 For computation...Various computations ~_Limiter
performed by connecting ~_Ramp function
wafersgivenin Table 1 Analog averaging

. . Analog integration
2) Internal input/output terminals Pulse generation

Various internal 'termi nals are prqvidgd for Dead band
external analog input/output, digital input/
output and wafer connection.

Absolute value/sign inversion

Pulse no. counter

Pulse no. output

3) Constants Detector
Various parameters used in computation and Moving average
control can befreely defined (32 constantsor 48~ Sample hold

constants). Dead time
The following control configuration are  ~ON-OFE
achieved. Alarm

N RN RGN R EEES

Position type pulse width conversion
Bargraph indication
Gain schedule control

N
[y

al
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Appendix 1. Specifications

3. Input signals (2) Analog output signal: 4 points
. . ) . Compensated |KPV
(1) Process value input signal: One input :
selectable from the following SV signal :
Set point sV Output resistance
Voltage Input resistance transmit signal 1 orless,
input signal 1-5v DC 1M or more Manipulated | MV 1~5V DC| gllowable error
Allowable error output (Voltage +0.2%/FS*
+0.2%/FS* Aux.andog | AOL
Current Allowable error output
input signal ||, +0.2%/FS* -
24V +2V DCcanbe KPPV, SV and MV is usable as aux. analog output.
| |4720mA DC supplied to trans- (3) Digital output signal: 6 points
g)'\t,\tgr ';g‘;s; OPAC Falitoutpwt JELT
- approx. 35mA max. Manud mode | M Open
Thermo- Types 10mV DC or more; output 1
g ' High limit H|collector
couple J0~600°C | cold junction com- output :
i : . - alarm output p Output rating
put . o~ | pensation comprised — (Photo-
K:0~1200°C Low limit L 30V DC 0.1A Max.
Allowable error coupler
E:0~800°C | +0.50%/FS* alarm output S
R:0~1600°C Aux. digita | DO1 |Isolation)
"Resistance | | Pt100 (0°C) |50°C span or more output
bulb input —50~500°C | Allowable error Aux. digital | DO2
+0.5%/FS* output

] ] ] H and L are usable as aux. digital output.
(2) Analog input signal: 4 points

External set | CAS|four 1to5V | Input resistance 5. Internal data conversion
point DCinputsor| IM or more, 1) Analog data
Aux. analog | All |two4to allowable error (S)tandard g Mimmum Maximum
input 20mADC | +0.2%/FS*
Aux. analog | Al2 |inputs Two transmitter 0.00 to 100.00%| —327.6% 327.67%
input plustwo 1 to| power supply 24V (2) Digital data
Aux. andlog | AI3 |5VDC  |#2V DC Signal Status Data
mput' Inputs : 3pprox. 35mA max. ON (Contact closed) 0.01%
CAS s usable as aux. analog input. OFF (Contact open) 0.00%
(3) Digital input signal: 4 Points
Manua mode [SMV 6. Indication, setting, operation
command Contact |ON OV DC functions
ﬁ:ﬁ{dlgltal DIl linout | OFF 24v DC (1) Bargraph indication
A Gotl DIz (Photo- | (Input current PV SV, MV
inl;J))L(ﬁ gl coupler | approx. 11mA/24V indicator indicator indicator
— i i Indication |[LED (red LED (green)| LED (red
Aux. g D3 isolation) | DC) el (red) (green) (red)
nput No.of  [101+2  |l01+2  |51+2
(4) Pulse width input signal: 1 set SReganE”tS 0100 0~ 100% 0 - 100%
Contact |ON OVDC, liner  |linear |linear
, Pl [input OFF 24V DC Resolution |19%/FS* 1%/FS* 1%/FS*
Pulse width (PhOtO' |
input signal (Input current Scale length| 100mm 100mm 50mm
put sig Pl |coupler rox, 11mA/24V o i
g ang , Indication |0 ~ 100% bar graph display, 0 ~ 100%
isolation) | DC) mode reverse bar graph display, dot display,
-50 ~ +50% deviation

4. Output signals (2) Operation mode indication

(1) Control output signal: 1 point Indication method:
Allowable load LoD (red and green)
Ml. | 4~20mA|resistance 600 or D '
Current output ML | DC less, allowable Green; A, R
error +0.2%/FS* *Note: "FS" stands for "Full Scale".
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(3) Numeric indication, setting

I ndication method:
LED (red), name 3 digits + datain 5 digits
(negative sign included)

Indication contents:
Process value (industrial value), set point
(industrial value), alarm high/low limit
values, PID parameter, €etc.
Indication data are selectable by [, N, ¥
keys on front panel.

Setting method:
By useof [4, [A, [, [, 57 keysonfront
panel.

(4) SV setting function
Fixed value setting method:
By (4], [w] buttons on front panel.
Setting speed: about 40 sec/FS
Remote setting method:
By external set point signal (voltage or pulse
width input)

(5) MV operating function
Manual operation method:
By 4], [¢], W] buttons on front panel.
Setting speed: about 40 sec/FS
About 8 sec/FS when[4] pressed simultane-
ously.

(6) Operation mode selection
By R/A/M pushbuttons and HM switch on front

panel
R - A changeover Balanceless bumpless
ASR Voltagesignal | Balance bumpless
changeover |Pulse width input| Balanceless bumpless
A or R~ M changeover Balanceless bumpless
A or R~ HM changeover Balancel ess bumpless
A or R— HM changeover Balance bumpless

7. Power failure and restart function

Power failure detection:
Control function interrupted at power failure
detection.

During power failure:
Operating parameters backed up by capacitor
when power failure within 5 minutes.
Initial set point and control output values, PID
parameters etc. are stored in non-volatile
memory (lasts for 10 years expected at ambient
temperature of 50°C or less)

Restart from power failure:
Initial or continuous start is selectable for
power failure within 5 minutes.
Restart from power failure lasting longer than 5
minutes is made by initial automatically.

Control mode at initial start is selectable from.

R: Remote mode

M: Manual mode

A: Automatic mode

SCC: SCC mode

Appendix 1. Specifications

8. Self-check function

Computation/control function failure:
FLT indicator lights up, FLT contact output
closes, and computation and control function
interrupted.
Manipulated output can be controlled manually at
FLT (Soft manual).

Input signal and control output failure:
FLT indicator lights up, FLT contact output
closes, control stops, and control output is held,
while other computation and control functions
continue to be processed.

Fault indication:
Cause of fault isindicated numerically on digital
indicator of front panel.

9. Communication functions

(1) Communication items

Supervisory items:
PNA - host
Process value, set point, control output,
deviation, operation mode, alarm informa-
tion, fault information. PID parameters,
various limiter values, constants, etc.

Setting items:
Host — PNA
Set point, control output, operation mode,
PID parameters, various limiter values,
constants, etc.

(2) Communication enable/inhibit:
Data setting from the host can be enabled/inhibit-
ed by set keys on the front panel.

(3) Communication interface

(&) T-link: Privateinterface
Transmission speed: 500kbps
No. of units connectable: 32 max.
Transmission distance: 1km (Max.)
Transmission form: Multi-drop
Control method: 1/0 transmission and message

(b) RS-422A/485: Universal interface
Transmission speed: 2400, 4800, 9600,
19200bps configurable
No. of units connectable: 31 units (Max.)
Transmission distance; 1km (Max.)
Transmission form: Multi-drop
Control method: Polling/selecting
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10. Personal computer software packages

Two software packages, running on IBM PC-AT,
are provided for CC-S supervision, operation,
maintenance and configuration.

They are FIX/D MACS software package and CC-
S configurator.
FIX/D MACS s a user-configurable, menu-driven
software packages for CC-S supervision, operation
and maintenance, while CC-S configurator is
another package to configure CC-S control system.
E.g. Real time process display

Process alarming

Trending

Control strategy configuration

FIX/D MACS s atrade mark of Intellution Inc./
U.S.A. Standard software packages for plant
supervision, operation and maintenance are
available under Fix:

11. Security functions

Data security function by means of pass code.

12. Back-up manual function

Hard manual back-up unit (HMV)
Control output: 4 to 20mA DC
Allowable load resistance: 600 or less

13. Operating conditions

Supply voltage:

24V DC (20 to 30V DC), 110V AC (85to
132V AC), 220V AC (187 to 264V AC)

Power consumption:

Approx. 13W (DC), 20VA (AC)

Power factor: approx. 0.6
Dielectric strength:

1500V AC for 1 minute
Insulation resistance:

100M or more at 500V DC
Ambient temperature:

0to 50°C
Ambient humidity:

90%RH or less
Enclosure: Steel case
Enclosure class: Front P65 (IEC 529)
Rating plate (Name plate):

10(H) % 70(W), white acrylic
Dimensions:

144(H) x 72(W) x 407(D) mm, IEC 668 (DIN)
standards

A-4  Specifications

Mass { weight} : Approx. 2.9kg
Mounting method:

Flush with indoor panel; vertical mounting is
standard.

Mounting on tilted surface possible (Angle a)

a=0to 90°

Finish color: Munsell NI.5
Scope of delivery: Controller and mounting bracket.
Item to be ordered separately:

Communication cable (Type: PNZ)

Terminal resistor (Type: PNY)



STANDARD TEMPERATURE RANGE

Followings are standard input temperature ranges to be
selected and to be specified with the ordering code.

Detector M easurement range

Jtype 0to 200, 0 to 300, 0 to 400, 0 to 500,

termocouple 0t0 600, 200 to 400, 300 to 600 deg C

K type 0to 300, 0 to 400, 0 to 500, 0 to 600,

termocouple 0to 800, 0 to 1000, 0 to 1200, 300 to
600, 400 to 800, 500 to 1000, 600 to
1200 deg C

E type 0to 200, 0 to 300, 0 to 400, 0 to 500,

termocouple 0to 600, 0 to 800, 200 to 400, 300 to
600 deg C

R type 0t0 1000, 0 to 1200, 0 to 1600, 400 to

termocouple 1400, 600 to 1600, 800 to 1600 deg C

Platinum resistor| O to 50, 0 to 100, O to 150, 0 to 200,

temperature 0 to 300, 0 to 400, 100 to 300, 200 to

detector 400, -50 to 100, -50 to 500 deg C

Note: The underlines temperature range will be selected
and delivered, when input temperature range is not
specified in the ordering code.

Appendix 1. Specifications

STANDARD SCALE

Followings are standard scales to be selected and to be
specified with the ordering code.

On condition that PV and SV are of the same scale
each other, following standard scale plates are

prepared as standard.
Detector PV and SV scale

Jtype 0 to 200, 0 to 300, 0 to 400, 0 to 500,

termocouple | 0to 600, 200 to 400, 300 to 600 deg C,
0 to 100%

K type 0to 300, 0 to 400, 0 to 500, 0 to 600,

termocouple | 0to 800, 0 to 1000, 0 to 1200, 300 to
600, 400 to 800, 500 to 1000, 600 to
1200 deg C, 0 to 100%

E type 0to 200, 0 to 300, 0 to 400, 0 to 500,

termocouple | 0to 600, 0 to 800, 200 to 400, 300 to
600 deg C, 0 to 100%

R type 0to 1000, 0 to 1200, 0 to 1600, 400 to

termocouple | 1400, 600 to 1600, 800 to 1600 deg C,
0 to 100%

Platinum 0to 50, 0 to 100, 0 to 150, 0 to 200,

resistor 0 to 300, 0 to 400, 100 to 300, 200 to

temperature 400, -50 to 100, -50to 500 deg C, 0

detector to 100%.

lto5v DC 0to 10, 0to 20, 0 to 30, 0to 40, O to

input 50, 0 to 60, 0to 80, 0to 100, 0 to 200,
0 to 300, 0 to 400, 0 to 500, 0 to 600,
0 to 800, 0 to 1000 unit. 0 to 100%

MV 0 to 100%
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EXTERNAL CONNECTION DIAGRAM

Compression terminal

Al —
(External set point) o1 | A + 3 P ‘
Al 1o All | 32 L rocess vaiue
(Aux. analog input) Lo input
Al — 03 | A2 - 33 —
(Aux. analog input) AO
Al — 04 | A3 KPV 34 — (Compensated PV signal)
(Aux. analog input) A(g P g
AO | L
(Manipulated output) 08 Mv i 35 (Set point transmit signal)
— - AO
- 06 ACT 36 (Aux. analog output)
Al. AO Common bus —107 | sC sC 37— Al AO Common bus
L —08 | sSC ‘ sC 38 |—
1 to 5VDC signal output r_| 09 | so1 502 39 |— 1 to 5VDC signal output
DC power for %’_ -0 R IR2 40 1— : @ DC power for
Transmitter — | 11 | o 102 41— | — Transmitter
-+ DO
AO (current) T2 M SMv 42 {Manual mode commaqd)
(Control output) - _ 43 |— DI
- 13 Mi en 3 (Aux. digital input)
3 L Dt
Di - P oi2 447 {Aux. digital input)
(Pulse width input) _ - 45 — ol
00 - 15| P oI3 5 (Aux. digrtal input)
- DO
(High-limit alarm output) — 16 | H DO2 46 (Aux. digital output)
DO 1 L DO
(Low limit alarm output) 17 t Dot 47 {Aux. digital output)
DO
— 18 | FLT M 48 — DO
(FLT output) + (Manual mode)
24VDC power for DI, DO — 19 | PCD VPD 49 — oc o1 DI DO
— + 24V power for DI,
24VDC power for DI. DO — 20 | PCD VPD 50 (—
Instrument power =] N - |+ Instrument power
(24vDC) 21 | PC VP 51 supply (24V DC)
G | AC | AC
71 72173
Ground

Power supply (AC)

Power supply (AC)

Note* :In case of AC instrument power supply, approximately 24V DC
(0.71A max.) is supplied as VPO and PCO for hard manual back-
up unit.

Process value input terminals connections

Thermocouple

1to 5V DC

The 5th digit of
code symbols:

¥
I+ |31 n The 5th digit of < s
- |33 code symbols: - - {33

The 5th digit of
code symbols:
B
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A
T
A C.D.EF
4 to 20mA DC + Resistance bulb
I+ 131
The sth digitof | Q)] n The 5th digit of R u
code symbols: — - (33 code symbols: - 33
B G
4 t0 20mA DC +
with inner DC
power supply ‘ . 3 -
of CC-S N
[— I = 33




COMMUNICATION CONNECTOR

LINE
TERMINATION
RESISTOR
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5 1 |SIG GND 5 1 | SIG GND
7 2 | SHLDISDI Black 7 2 | SHLDISD! ||
3 [INH ~ 3 | INH
8 [RXD + p— g White 8 |RXD + —
o [RxD— || |2 fo-m ' 9 [RXD 4 | XO+I =y
_ ] [y
5 | XD-(T2 5 | XD~{T2i |1
Green /4 Yellow X?Y‘__!—Y—Y.x_ ‘rirr Note: Symbol in ()
Rod” Brown POOPOOOIAX T-link terminal symbol
ed S 3Fx
6 1 1SIG GND 5 1 | SIG GND
7 2 | SHLDISD) T 7 2 | SHLDISD! Black
3 [INH INH L
8 |[RXD + [— 8 |RXD + 3 ~
4 | XD+ T (| m
9 [RxD - TR | 4] posm
5 | ™XD-(T2 5 [ X0-(12)
t HOST
Green /, Yellow eg.
Red ~ Brown IBM PC-AT
End station First station
Host
eg
IBM PC-AT
Termination
Resistor
Communication cable
PNA3 PNA3 PNA3 | e e a2 PNA3
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Appendix 2. LIST OF SET VALUES

Channel [tem Item value Channel Item Item value
SuB P |Proportional band 3276.7% | SUB ZON | Areaset value 0
control i |Integral time 3276.7 sec | control S00 | Output value O 0.00%
channel d |Derivativetime 0.0 sec| channel S01 | Output value 1 0.00%
(PID) dh | High limit deviation 100.00 % | (program S02 | Output value 2 0.00%
absolute setting) S03 | Output value 3 0.00%
sh |High limit set value* 125.00 % S04 | Output value 4 0.00%
g |Low limit set value* -25.00 % S05 | Output value 5 0.00%
ph |High limit process 125.00 % S06 | Output value 6 0.00%
value* S07 | Output value 7 0.00%
pl |Low limit process -25.00 % t00 | Timewidth O 0
value* t01 | Timewidth1 0
mh [High limit value 125.0 % t02 | Timewidth 2 0
position input t03 | Timewidth 3 0
ml | Low limit value -25.0 % t04 | Timewidth 4 0
position input t05 | Timewidth5 0
Aph | Upper limit variation 100.00 % t06 | Timewidth 6 0
factor tpr | Initial preset time 0.00
imi 0
amn gp?eegilr:grgn :)tutput 1000 %A P | Proportional band 3276.7%
variation factor antroel,-l IID Eeset time 3278.3 Sec
i chann eset time .0sec
ol Esbicheind o3 hlock DH | Highlimit deviation | 100.00%
: i sol ute value
oo | Dot bt Y SH | Highlimit set value* | 125.00%
spr | SV preset value* 0.00 % PH \I;l alﬂ %rgu mit measured 125.00 %
0,
mpr | MV preset value 00 % PL | Low limit measured | -25.00 %
value*
SUB r |Ratiofactor 100.00 % MH | High limit value 125.0 %
control bl |Ratiobiasl 0.00 % position input
channel b2 |Ratiobias?2 0.00 % ML | Low limit value -25.0 %
(retio) b3 |Ratiobias3 0.00 % position input
sh |High limit set value* 125.00 % APH | High limit variation 100.00 %
s |Low limit set value* -25.00 % factor
ph | High limit measured 125.00 % AMH | High limit 100.0 %
value* manipulated output
pl |Low limit measured -25.00 % variation factor
value* AT | Samlecycle 0.1 sec
mh [High limit value 125.0 % CUT | Rooter cut point -0.01%
position input TF | Filter time constant 0.0 sec
ml  |{Low limit value -25.0 % GAP | Dead band 0.00 %
position input KnL | Non-linear gain 0.00 %
Aph [High limit measured 100.00 % KF | Feed forward gain 0.00 %
value variation B1F | Feed forward bias 1 0.00 %
factor B2F | Feed forward bias 2 0.00 %
cut |rooter cut point -0.01 % SPR | SV preset value* 0.00
tf [filter time constant 0.0 sec MPR | MV preset value 0.00 %
spr | SV preset value* 0.00 %

« Initia value is avalue where wafer connection is not specified in the code symbols. When it is specified,

the corresponding parameter is set the specfied value.

« When wafer is not connected, the SUB control channel is not displayed.
(Initial setting is made by function fixed PID.)
Theinitial value of the SUB control channel is set when the function code is canged.

*) These data are set the industrial values. Since industrial values are initialized based on
the scale specifications, the actual initial valueis different.

A-8 List of set values




Appendix 2. List of set values

Channel Item Item value Channel Item Item value
Dimension | dml | |SUB control block* 1 10000 | Constants CO01 | Constant 1 0.00%
channel dm2 0 [ channel C02 | Constant 2 0.00%

dm3 | JIndustrial value 2 C03 | Constant 3 0.00%
dimension C04 | Constant 4 0.00%
C05 | Constant 5 0.00%
DM1 | [MAIN control block 10000 C06 | Constant 6 0.00%
DM2 *2 0 CO7 | Constant 7 0.00%
DM3 | lIndustrial value 2 C08 | Constant 8 0.00%
dimension C09 | Constant 9 0.00%
C10 | Constant 10 0.00%
System X00 41 Cl11 |Constant 11 0.00%
configura- | X01 . 32 C12 |Constant 12 0.00%
tion X02 | |Function code*3 30 c13 | Constant 13 0.00%
channel X03 31 Cl4 | Constant 14 0.00%
X04 . 31 C15 | Constant 15 0.00%
X05 Computatl on CyCle 01 C16 | Constant 16 0.00%
X06 | Station No. 01 C17 | Constant 17 0.00%
reverse designation 03 C20 | Constant 20 0.00%
reverce designation oc C22 | Constant 22 0.00%
X10 | Transmission method/ c23 Constant 23 0.00%
11 | Camsmisaon rate o C24 | Constant 24 0.00%
odeformat C25 | Constant 25 0.00%
X12 | Daasetting inhibit C26 | Constant 26 0.00%
13 dSt%' ?”a“c?” 8‘2 C27 | Constant 27 0.00%
X1a |:|_a'rr /X‘IE’Meh d C28 | Constant 28 0.00%
Sesionati o 0 C29 | Constant 29 0.00%
esignation C30 | Constant 30 0.00%
X12 | giarm desgnation % C31 | Constant 31 0.00%
input designation 0
X17 |PV input designation C32 | Constant 32 0.00%
*4 00 Auto-
X18 |PI full stroke 30.0 sec. | tuning
X19 channel PLS | MV pulsewidth 100 %
X20 | Temperature range *4
(full scale)
X21 | Temperature range *4
(base scale) FLV | PV variation width 8.00 %
X22 |Passcode set value 0000
X23 | Power failure detect 125.00 %
time
X24 | PV indicator 01 TIM | Maximum wating 30.0 min.
indication mode time
X25 | SV indicator 03
indication mode
X26 |MV indicator 04 SDV | PV standard 0.20 %
indication mode deviation
X27 |Hickering cycle 01
X?28 |Loader interface 4C

*1) Notindicated when “No wafer connection is specified on the type of instrument.
(Initial setting is made by function fixed PID.)

*2) Initial setting is based on the scale specification.

*3) Initial setting of X03 is based on the type of instrument to be used.

*4) Initia setting of X17, X20 and X21 is based on the specifications of direct input signal.
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(Segmented-line table)
Common data are usable in segmented-line tables 1 through 6.

X coordinate Initial value Y coordinate Initial value
X01 -25.00% Y01 -25.00%
X02 125.00% Y02 125.00%
X03 125.00% Y03 125.00%
X04 125.00% Y04 125.00%
X05 125.00% Y05 125.00%
X06 125.00% Y06 125.00%
X07 125.00% Y07 125.00%
X08 125.00% Y08 125.00%
X09 125.00% Y09 125.00%
X10 125.00% Y10 125.00%
X11 125.00% Y11 125.00%
X12 125.00% Y12 125.00%
X13 125.00% Y13 125.00%
X14 125.00% Y14 125.00%
X15 125.00% Y15 125.00%
X16 125.00% Y16 125.00%

(Gain schedule table)

Common data are usable in gain schedules 1 to 2
Adaptability Initial Proportional Initial
index value band value

X01 0.00% P01 3276.7%
X02 100.00% P02 3276.7%
X03 100.00% PO3 3276.7%
X04 100.00% PO4 3276.7%
X05 100.00% P05 3276.7%
X06 100.00% P06 3276.7%
X07 100.00% PO7 3276.7%
X08 100.00% P08 3276.7%
Integration Initial Derivative Initial
time value time value
101 3276.7% D01 0.0 sec.
102 3276.7% D02 0.0 sec.
103 3276.7% D03 0.0 sec.
104 3276.7% D04 0.0 sec.
105 3276.7% D05 0.0 sec.
106 3276.7% D06 0.0 sec.
107 3276.7% D07 0.0 sec.
108 3276.7% D08 0.0 sec.
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Wafer connection table

Compact Controller S Wafer Connection Figure (1~48) | TYPE | PNO
EXM1 912 Mv @ 008 CONO1 880 WO1 W02 W03 W04 W05 WO06| W07 W08 AO1 PO1
sccM1 | 913 MVE | 009 CONO2 | 881 ACO A4 A08 AOC A0 Al4 Al8 ALC KPV P03
sccl 914 MVE | 00A CON03 | 882 — AOL | A0S | [ A09 | AOD | ALl | —] AL5 | — A9 | A1D sc P04
EXT1 915 M 00B CONO4 | 883 — [AQ2 | —— [AG6 | — [AOA | — [ACE | —— [Al2 | — [AL6 | — [ALA | — [ALE | MI P05
INTL 916 A 00C CONO5 | 884 A03 AO7 AOB AOF A13 AL7 AlB A1F MV P06
NRM1 | 918 R 00D CONO6 | 885 DO1 P07
AT1 919 sv W 00E CONO7 | 886 DO2 PO8
PRE1 91A sV 00F CONo8 | 887 H P09
RUNL a8 = 010 conos | ss8 W09 W10 w11 w12 wi3 w14 wis w16 i 10
NoAL | aic DSV 011 CON10 | 889 A0 1| S LN A2x ]| | LR L-S 1A% || [ASC | Heindicator | P11
— A2L A25 A29 A2D A3L A35 A39 A3D Ind
CEN1 | 91D AlL 030 CON1l | 88A L a2l || A% ] || fAoal || el | renlil Az ] || fasal | A3E ] L -indicator P12
LSL 91E AI2 031 CON12 | 88B [A23 ] [A27 ] [A2B ] [AZF | A33 [A37 ] [A3B ] [A3F | PHL-INH P17
SH1 940 AI3 032 CON13 | 88C PL1-INH P18
SL1 941 T™P 033 CON14 | 88D DPH1-INH P19
SH1 942 CAS 034 CON15 | 83E DPL1-INH P20
SL1 943 PV 035 CON16 | 88F wi7 wis w19 w20 w21 w22 w23 w24 DH1-INH P21
APH 944 Vret 036 CON17 | 890 A40 Ad4 A48 A4C A0 A54 A58 ASC DL1-INH P22
APL 945 MVA 037 CON18 | 891 | [AdL | | [A45 | | Ad9 | | AdD | T A5 | | A5 | | A59 | | A5D PH2-INH P23
DH1 946 DI3 09D CON19 | 892 — [Ad2 | [Ad6 | L [AdA | L [AdE | L [A52 | | —— [A56 | |—— [ASA | L — [ASE | PL2-1NH P24
DL1 047 DIL 09E CON20 | 893 A43 Ad7 A48 AdF AS3 AS7 ASB ASF DPH2-INH P25
OH1 948 DI2 09F CON21 | 894 DPL2-INH P26
oLl 949 HM 0A1 CON22 | 895 DH2-INH P27
AOH1 v A2 N2 DL2-INH P2
S?EPO ZAA(; ;"f gAG ggmzi 233 w25 w26 w27 w2g w29 W30 Wil w32 BV TRK ng
A60 A64 A68 A6C AT0 AT4 A8 ATC

STEPL | 9A9 PI+ 0A7 CON25_| 898 — faer| — a5 | — fage] — fA6D | —— a7l — fa7s | — a7 | — FA7D | R-ACK P30
STEP2 | 9AA SPRL 96 CON26 | 899 L el A6 ] L | fAeA] || A6t | || a2 ] | a6 ] | aa] || [ATE | C-EN P31
STEP3 | 9AB MPRL | 9A7 CON27 | 89A A63 A67 A6B A6F AT3 ATT ATB ATF S0L soL
STEP4 | 9AC SPR2 9E6 CON28 | 898 02 02
STEPS | 9AD MPR2 | 0E7 CON29 | 89C s03 s03
STEP6 | 9AE ROL 200 CON30_| 89D S04 04
STEP7 | 9AF RO2 201 CON31 | 89E w33 w34 was| W36 wa? wag w39 W40 05 05
HM2 930 R03 202 CON32 | 89F A80 A84 A88 ABC A9 A4 A98 A9C S06 S06
M2 931 R04 203 CON33 | 8A0 [ [A8L | [A85 | [A89 | [A8D | [ [A9L | [A95 | [A99 | [A9D | o7 so7
ExM2 | 932 RO5 204 CON34 | 8A1 — {282 | — [A86 | — [ABA | | — [ABE | I — [A%2 | — [A% | — [A9A | —y [A%E | 08 08
sconz o33 06 205 conzs | sz A83 A87 A8B A8F A93 A7 A9B ASF 00 00
scc2 934 RO7 206 CON36_| 8A3 s10 S10
R2 935 RO8 207 CON37_| 8A4 SH SH
L2 936 R09 208 CON38 | 8A5 wai Wiz wa3) waa Was was war was s12 SH
PVTR2 | 937 R10 209 CON39 | 8A6 AAO AA4 AA8 AAC ABO AB4 ABS ABC S13 S13
NRM2 938 R11 20A CON40 8A7 — AAL| — AA5 | —1 AA9 | — AAD| /1 AB1 | [AB5 | [AB9 | [ABD| S14 S14
AT2 939 R12 208 CON41_| 8A8 —_— AA2| || AAG| | AAA| || AAE]| || AB2| || AB6 | || ABA| || ABE s15 s15
RREQ2 | 93A R13 20C CON42 | 8A9 AA3 AA7 AAB AAF AB3 AB7 ABB ABF S16 S16
NAO2 | 93C R14 20D CON43 | 8AA

CEN2 | 93D R15 20E CON44 | 8AB

L2 93E R16 20F CON45_| 8AC

SH2 950 CON46 | 8AD

SL2 951 CON47_| 8AE

SH2 952 CON48 | 8AF

PL2 953

APH2 954

APL2 955

DH2 956

DL2 957

OH2 958

oL2 959

AOH2 | 95C

FNTSW | 960

EXTDI | 961

MODE1 | 962

ALM1 | 963

MODE2 | 964

ALM2 | 965

STEP 966

FAULT | 967

FLTL 300

FLT2 301

FLT3 302

FLT4 303

FLTS 304
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