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Notices

B Regarding This User’s Manual
(1) This manual should be passed on the end user. Keep at least one extra copy of the
manual in a safe place.
(2) Read this manual carefully and fully understand how to operate this product before
you start operation.

(8) This manual is intended to describe the functions of this product. Yokogawa Elec-
tric Corporation (hereinafter simply referred to as Yokogawa) does not guarantee
that the functions will suit a particular purpose of the user.

(4) Under absolutely no circumstances may the-contents of this manual in part or in
whole be transcribed or copied without permission.

(5) The contents of this manual are subject to change without prior notice.

(6) Every effort has been made to ensure accuracy in the preparation of this manual.
Should any error or omissions come to your attention however, please contact your
nearest Yokogawa representative or our sales office.

B Regarding Protection, Safety, and Prohibition against Unauthorized

~Modification
(1) In order to protect the product and the system controlled by it against damage and
ensure its safe use, make certain that all of the instructions and precautions relating
to safety contained in this manual are strictly adhered to. Yokogawa does not guar-
antee safety if products are not handled according to these instructions.

(2) Be sure to use the spare parts approved by Yokogawa when replacing parts or con-
sumables.

(3) Modification of the product is strictly prohibited.

(4) Reverse engineering such as the disassembly or decompilation of software is
strictly prohibited.

(5) No portion of the software supplied by Yokogawa may be transferred, exchanged,
leased or sublet for use by any third party without the prior permission of Yokogawa.

B Force Majeure
(1) Yokogawa does not make any warranties regarding the product except those men-
tioned in the WARRANTY that is provided separately.

(2) Yokogawa assumes no liability to any party for any loss or damage, direct or indirect,
caused by the user or any unpredictable defect of the product.
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Model SPRG

1. INTRODUCTION.

This instrument was thoroughly tgsted in the fac-
tory before shipment. However, you should inspect
it for visible damage to confirm that it was not dam-
aged in transit. You should also confirm that you
have received all standard accessories.

Read this chapter before commencing to use this
instrument. For other information, check the index
and other chapters of this manual.

1-1. Model and Suffix Codes.

The model and suffix codes are marked on a name
plate (see Figure 1-2-1 for location).

Confirm that you received what you ordered.

If you have any questions about this instrument,
please contact either your nearest Yokogawa
Sales & Service Office or Yokogawa Electric
Corporation, Tokyo, Japan.

1-2. Scope of This Manual and Associated

Manuals.

_This Instruction Manual covers handling, operating
and simple maintenance procedures for the SPRG
Programmer.

Using this Programmer with the SLPC Programma-
ble Indicating Controller involves the following
three steps:This instruction manual covers only
Step 2 below. For Steps 1 and 3, see the related
instruction manual.

Step-1: Applications programming.

[Reference Manuals]

@ “Programmable Instruments Functions and Ap-
plications™ TI 1B4C2-02E. '

Apr. 1989 (KY)

Introduction 1-1

Step-2: Storing Application Programs in ROM (Read
Only Memory).
This is covered by this instruction manual.

Nameplate

User ROM

SPRG Programmer

Figure 1-2-1. User ROM and SPRG Programmer.

Step-3: Initiating Operation.
[Reference Manuals]
@ “SLPC Programmable Indicating Controller”
IM 1B4C2-04E.
(2) “SPLR Programmable Computing Unit”
IM 1B4L3-01E.
@ “SLMC Programmable Indicating Controller with
Pulse Width Output” IM 1B4C3-02E.
@ “SCMS Programmable Computing Station”
IM 1B4D6-01E.

IM 1B4W1-02E
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2. GENERAL.

The SPRG Programmer is designed to store control
and computational programs — e.g. for the SLPC
Programmable Indicating Controller, the SLMC
Programmable Indicating Controller with Pulse Width
Output, the SCMS Programmable Computing Station,
or the SPLR Programmable Computing Unit — in
ROM (Read Only Memory).

The Programmer can also store programs for the
IPL Computing Station and IPL Computing Unit
(Model 5247, 5355).

When the Programmer is used with the SPCM
Pulse Computing Unit, it can set and display SPCM’s
parameters. .

The Programmer has the following functions:
® Programming functions.

This programmer is used to prepare SLPC, SLMC,
SCMS or SPLR computational/control programs —
together with parameters, conétants and display
tables — and it stores them in its RAM memory.

General 2—1

‘® Test run functions.

Computational expressions for the SLPC, SLMC

or SCMS allow you to create a simulated process
and a closed control loop without using process
simulator to perform “test run” for checking opera-
tion of process control.
(SPLR computational expressions may also be “‘test
run” off line: signals may be applied to the input
terminals, and the corresponding outputs measured).
® Function of storing programs in ROM.

Control and computational expressions which have
been successfully ““test run’’ can be stored into ROM
by the programmer.
® Function to read and print programs in ROM.

This programmer can read application programs —
control and computational expressions — from ROM
into the programmer’s RAM memory, where they
may be edited or printed out together with parame-
ters, constants and display tables. Programs, para-
meters, constants, display tables and register contents
may also be printed out on a printer.

Figure 2-1-1. External View of SPRG Programmer.

IM 1B4AW1-02E



2-2 General

2-1. Standard Specifications.

Operating keyboard:
Comprises 41 keys: numeric keys, function keys,
and command keys — e.g. for reading (from ROM),
storing (to ROM), initializing (RAM) and test-
running programs.

Indicator: Sixteen-digit alphanumeric displays for

programi codes, constants, display tables, input/'

output data etc.

ROM socket: ROM is plugged into this socket for
reading or storing programs and data in ROM.
Connection to instrument: Special cable, 0.6-m long,
with connector.

Connection to printer: Special cable for printer.

Cable length: 2 m (6.6 ft).

Programmer used with: SLPC Programmable Indi-

cating Controller (Styles A and E), SLMC Program-
mable Indicating Controller with pulse width output
(Styles A and E), SCMS Programmable Computing
Station, SPLR Programmable Computing Unit, Model
5;47 IPL. Computing Station (order acceptance is
discontinued ), ‘Model 5355 IPL Computing Unit
(order acceptance is discontinued ).

Power and Ground Wiring: JIS C 8303 two-pole
plug with éarthing contact (IEC AS5-15, UL498).
Cable length: 2 m (6.6 ft).

Power supply: Two versions, for “100 V** (standard)
or “220V” (option /A2ER). Both versions may
use AC or DC, without change to the instrument:

Version 100V 220V

DC (polarity reversible) 20to 130V | 12010 340V
AC (47 to 63 Hz) 80to 138V ]134to 264V

Maximum power consumption:
330mA (with 24 V DC supply).
11.2 VA (with 100V AC supply).
15.3 VA (with 220 V AC supply).
Insulation resistance: .
Between ROM socket pin and ground terminal:
100 MS2 (with a 500 V DC insulation tester).
Dielectric strength:
Between ROM socket pin and ground terminal:
500V AC for 1 min.
Between power terminal and ground terminal:
1000 V AC for 1 min. (100 V version).
1500V AC for 1 min, (220 V version).
Outside dimensions: 255 X 155 X 95mm (10.0 X
6.1 X 3.7in,).
Weight: 1.8 kg (4.01b).

IM 1B4W1-02E
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2-2. Model and Suffix Codes.
Model Suffix codes Style Description
SPRG......ctviririiiinririiccece i ceneninnieedd Programmer
S000......c.ccneeersrereebeesseneenad Always 000 |
Style Code *E Style E
Option /A2ER | 920 v power
supply

2-3. Options.
/A2ER: For “220 V version” power supply.
2-4. Accessories.

Tool for pulling ROM from socket . . .. ... 1 piece.

Conversion plug for two-pole socket . . . . .. 1 piece.
Extension card for SPLR ............. 1 piece.
- Fuse(1A)............ N 1 piece.

Note: The fuse (89510VK) is the dedicated fuse, Do not
use it for other products.

Apr. 1988 (KY)
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3. INSTALLATION.

3-1. Installation.

The SPRG programmer is designed to be placed on
a work bench. It is recommended to provide a work-
bench large enough to hold the programmer, other
instruments to be used with it, and a printer.
Normal Operating Conditions
Ambient temperature: 0 to 40°C (32 to 104°F).
Ambient humidity: 5 to 90% Relative Humidity
(non-condensing).

P T e e e e e

CAUTION

I~~~ ~~

Before connecting or disconnecting the cable,
remove the power from both the programmer
and the associated instrument (e.g. SLPC/
SPLR). Do not remove the SPRG power cable
with the power turned ON.

Installation 3-1

3-2. Cable Connection.

3-2-1. Cable Connection Procedures.

(1) Turn OFF the power for the SPRG and associ-
ated instruments (programmable indicating cont-
roller, computing station or unit).

(2) Set the SPRG to PROGRAM mode.

(3) Connect the SPRG cable connector to the
programmable indicating controller or computing
unit (see Subsections 3-2-3 through 3-2-6).

(4) Turn ON the SPRG power. (For 220V power
supply, plug the SPRG.)

(5) Turn ON the power for associated instruments.

3-2-2, Cable Disconnection Procedures.

(1) Set the SPRG to PROGRAM mode.

(2) Turn OFF the power for the associated instru-
ments.

(3) Turn OFF the SPRG power. (For 220V power
supply, unplug the SPRG.)

(4) Disconnect the SPRG cable connector from
the associated instruments.

—ll \
=T 1

LT L)
. - —— 210 255
H EEEE
AEEEEEE
"'Eﬁfflilfﬁlil@
EECale
 (iEannainln
BMERDE R
145 £ 5 R
165+ 5

@ Unit : mm
D

:f—: ~ )

63+2

965 + 5 8

Figure 3-1-1. Outside Dimensions of SPRG.
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3-2 Instaliation

3-2-3. Connecting SPRG to SLPC, SLMC or SCMS.
Refer to Figure 3-2-1.

(1) Withdraw the SLPC, SLMC, or SCMS from its
housing until it stops at the “service” position.
Remove the side cover to access the “program-
mer’ socket (see Figure 3-2-1).

(2) Insert the SPRG programmer cable connector
in the SLPC, SLMC, or SCMS socket so the
two marks (A) coincide. ’

SPRG Programmer

Figure 3-2-1. Connection to SLPC, SLMC or SCMS.

3.2-4, Connecting SPRG to SPLR Programmable
Computing Unit. _ .

(1) When the SPLR module is removed from its
housing, a connector socket appears (see Figure
3-2-2).

(2) Insert the SPRG programmer connector so that
the triangle mark (A) coincides with that on the
corresponding SPLR socket. '

(3) Use an extension card to connect the SPLR
module to the connector in the housing.

IM 1B4W1-02E
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SPRG Programrﬁer

A

Connection by
Extension Card

" Figure 3-2-2. Connection to SPLR.

3-2-5. Connecting SPRG to IPL Computing Station.
Refer to Figure 3-2-3.

(1) When the IPL module is removed from its hous-
ing, connector socket CN2 appears on its left
side.

(2) Open the lock lever of socket CN2, and insert
the SPRG connector so that its triangle mark
(A) coincides with that on the socket. Complete
the lock lever.

y,

Figure 3-2-3. Connection to IPL Computing Station.
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3-2-6. Connecting SPRG to IPL Computing Unit.
Refer to Figure 3-2-4.
(1) When the IPL module is drawn from its rack
housing, connector socket CN2 appears on its
left side.

(2) Open the lock lever of socket CN2, and insert -

the SPRG connector so that its triangle mark
(A) coincides with that on the socket. Complete
the lock lever.

Installation 3-3

3-2-7. Connecting SPRG to Printer.
Refer to Figure 3-2-5.
(1) The printer connection socket is on the left side
of SPRG.
(2) Insert the printer connector (the plug can be
only inserted one way).

Connector for the Printer

Figure 3-2-4. Comnnection to IPL Computing Unit.

Apr. 1989 {KY)

Figure 3-2-5. Connection of Printer.
3-2-8. Turning ON the Power.

After connecting the above-mentioned cables,
connect the power plug.

IM 1B4W1-02E
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4. PRINCIPLES OF OPERATION.

4-1. Principles of Operation.

. When a programmable instrument such as SLPC
and the SPRG Programmer are connected together,

the operating principles of the system are as shown in '

Figure 4-1-1. The programmer — consisting of ROM,
RAM and interface — is controlled by the CPU of the
instrument connected to the programmer. A switch
on the programmer selects program mode.or test run
mode. In program mode, the program is stored in
RAM-2. The procedure is as follows:
1. Press the programmer keys to enter a program, or
2. Transfer the program from User ROM mounted
in the instrument to RAM-2 of the programmer,
or
3. Insert User ROM into the socket on the pro-
grammer to transfer its program to RAM-2.
After storing the program in RAM-2 by the above
procedure, switch the system to “test run” mode so
that the program — including I/O signals to/from the
process — will be executed.

Principles of Operation 41

For the SLPC, SLMC or SCMS, it is possible not
only to store a process model (a program which
simulates the process) into RAM-2 but also to test
the closed loop operation of the controller off line
using the process model. Data in each register can
be displayed on the programmer display, This is
convenient for program debugging. Parameters can
be changed, by pressing the programmer keys, even
when the system is in test run mode.

If programs are satisfied, install ROM which is not
written in the programmer ROM socket and write
a program stored in RAM-2. Parameters set by the
programmer tuning panel are stored in ROM of the
SLPC, SLMC or SCMS as initial values. The contents
of ROM appear on the SPRG Programmer display.
So you can check them.

After a program is stored in ROM, the ROM is plug-
ged into an SLPC instrument, the programmer
is disconnected, and the instrument can then execute
the program by itself.

SPRG Programmer SLPC Programmable Indicating Controller
METH FROSRE Rom2 —
Display User ___—\ L? D l'_J D
ROM /| 6odo
0ogg
LJ H oooo
» Keyboard
ROM 0 0pooad Connector L & Display
Socket | popoOOD RAM-2
(miminuisinin]
ooooaoo RoM-1 K RAM-1
on0oaaaa
key | DOCOOOO
input co—> i
Control |« =
Output C:! Unit i H
| 1]

Figure 4;1-1. Principles of Operation.
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4-2 Principles of Operation Model SPRG
4-2. Simple Program, Example-1.
For easy handling of this instrument, some simple
programs are generated. Detailed key operations
are described in Section 5.
DC voltage/current standard : YOKOGAWA's Model 7651 or equivalent
Digital voltmeter : YOKOGAWA's Model 7562 or equivalent
hd |
o] A0 M°R OF
DC Voltage/ 8O N g o
- 1105V Cyrrent Standard 02 %oy
Digital ® A Qa e 0o © © ok
: DC Voltage/
Voftmeter 1132‘.0 Ve @@ L— 7651 Curreﬁttgggndard 7 10
Mdl‘+ ® ,1to5V , 00 4
ode ——’_‘n'@ ® Model o8 10 Digitat
7562 |- ® @ 7651 | 209 9 s 9
@ O 9 2O ) Volitmeter
® @@ i 3004.Q 1to5V odel
{ ARP-S ode!
% @8 : ?LI oL 7562
@ * 1 ‘. =
® ® ol |
© ®@ * Make this connection | ®
™ 8@ for Model 5247 H I
I
® @ !
o

Figure 4-2-1. Wiring Diagram for SLPC, SLMC,
or SCMS Test Run. ’

I,_____J
LI

Graounding  Power

Supply

Figure 4-2-3. Wiring Diagram for IPL Station
(Model 5247) Test Run.

Current Standarcl 1105V

© e
Digital
5 1105V , Voltmeter
Model
‘0 g ©f | 7562
8@ H @O
@

Digital
"C,j\j__o—@1] 1to5V Voltmeter
DC -
© @r——1 Model
® O E — 7562
Use Extension
Card DC Voltage/
°© Model
7651
o .
DC Voltage/ 3
Current Standard 1to 5V
DC
Model |- DROXO)]
7651 — D@ ®
@O\®

Figure 4-2-2. Wiring Diagram for SPLR Test Run.

IM 1B4W1-02E

* Make this connection
for Model 5255 H

_t____l

1
»

] ®4
. 6

é®
3@ @«

Grounding Power

Supply

Figure 4-2-4. Wiring Diagram for IPL Unit

(Model 5255) Test Run.
3
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4-2-1. Preparation.

1.

Connect the SPRG Programmer and test instru-
ments as shown in Figures 4-2-1 through 4-2-4
to check that operation of the Programmer
in 'test run mode is normal. Leave the power
supplies disconnected.

. Set the TEST RUN/PROGRAM switch to PRO-

GRAM mode.

. Connect the instrument and the programmer as

illustrated in Section 3-2.

. Connect the programmer to the power supply, but

leave its power switch tumed off. (No power switch
for the SPRG of 220V power supply.)

. Turn ON the programmer power switch. Connect

power to the programmable instrument and test
instruments and allow time for warming up.
(No power switch for the SPRG of 220V power
supply.) For the IPL unit, the fail indicator
lamp (red) lights, and the fail contact opens.
This operation is normal.

. Key operation Programmer display

MAIN PROGRAM

M [F] m 1 F

@ [] INIT PROGRAM
After a moment MAIN PROGRAM

3) (6] m 1 G

@ [] INIT PARAMETER
After a moment MAIN PROGRAM

These key operations prepare the programmer to
accept a new program (pressing E] and [___] keys
in sequence has the function I@ ~ initialize).
Refer to Subsections 5-3-1 and 5-3-2.

4-2-2. Programming.
1. As an example, enter the simple program shown

below.

01 LD X1

02 ST Y2

03 END
This program reads input signal 1 and provides
output signal 2 (1 to 5V DC).

Principles of Operation 4-3

2. Key operation Programmer display
MAIN PROGRAM
(1) [} m 1 LD
@ [x] m 1L X>
@ [l m 1D X1

Completion of the first step

(4) m 2 ST
%) [Y] m 2ST Y>
©) [2] m 2ST Y2

Completion of the second step
(™ [ (=[G] [co)) m 3 END
Completion of the third step
Press the keys m order of program steps.
The symboi \>, which appears while keying in
program steps, prompts the user to enter more
information to complete a program step.
If key entry is invalid, press the @ (cancel) or
[oe] (delete) key (see Subsections 5-3-12 and 5-3-16).
3. Press the E and E] keys to confirm that the
program entry is correct.

Key operation Programmer display
m 3 END

(1) e MAIN PROGRAM

(2) [a] m 1LD X1

(3) [a] m 2 ST Y2

4) [4] m 3 END

4-2-3, Test Run.

Confirm that the program runs normally (produc-
ing an output corresponding to the applied input) by
a test run: '

1. Set the TEST RUN/PROGRAM switch to TEST

RUN.

2. Key operation 'Progra‘mmer display
m 3 END

) [ (=[] [kv]) TEST RUN
3. Vary the input voltage — applied to the instrument

from the voltage source — within the range of 1 to

5V DC. The reading on the digital voltmeter con-
nected to the output terminal of the instrument
should coincide with the output voltage from the

voltage source.

IM 1B4W1-02E




4—4  Principles of Operation

4. For the SLPC (or SLMC) Programmable Indicating
Controller, when X1 is selected using the tuhing
panel keyboard on the side of the controller,
the SLPC (or SLMC) displays the values between
0.0 and 100.0 corresponding to input signals
within the range 1 to 5V DC, Y2 can be selected
and displayed in the same way as for X1.

5. For the SCMS P;ogrammable Computing Station,
select X1 with the data selection key. The SCMS
displays 0.0 to 100.0 when the input signal of
1 to 5V DC is applied. Y2 can be selected and
displayed in the same way. '

6. For the Model 5347 IPL Computing Station, when
the upper display select lamp is lighted, the display
varies between 0.0 and 100.0 in response to varia-
tion of the input signal within the range 1 to
5V DC. Y2 can be selected by the selector switch
and displayed in a similar manner.

7. The contents of the input and output registers can
be displayed on the programmer display.

Key operation Programmer display
m [x] [1] X 1 00000
) [2] Y 2 OO0OO

4-2-4. Specifying Display Table.

In the previous section, the values displayed by
the SLPC, SLMC, SCMS or IPL Station are within
the range 0.0 to 100.0. The following steps show
how to display the .I/O values in actual engineering
units (for example, a range of 1.000 to 5.000) corres-
ponding to an input signal variation within the
range 1 to 5V DC.

1. Set the TEST RUN/PROGRAM switch again to

PROGRAM. For the IPL, wait until the fail lamp

lights before operating the ke)}s.

IM 1B4W1-02E
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2. Key operation Programfner display
MAIN PROGRAM
(1) x>
@ [1] X1H 1000
3) X1L 0000
NO) X1H  100.0

Each time the @ key is pressed, the‘display
toggles between the high and low range limits of
X1 (in engineering units).

. Specify X1.

Key operation Programmer display
X1H 100.0

) [5] X1H 5

) =] X1H 5.

®3) X1H 5.0

) [o] X1H 5.00

) [0] X1H 5.000

(6) After the numeric value 5.000 has dis-
appeared momentarily,

X1H 5.000
Always press the @ key after keying in a nume-
ric value.

0) X1L  0.000
8) X1L 1
) [«] X1L 1.

(10 [o] XL 1.0

(1 (o] X1L  1.00

(12) [o] X1L 1.000

(13) After the numeric value 1.000 has dis-
appeared momentarily,
X1L 1.000

4, The output signals can be displayed in engineering

units in a manner similar to that shown above,

. Set the TEST RUN/PROGRAM switch to the

TEST RUN position, and press the key.
Confirm that the value on the display correéponds
exactly to the signal from the voltage source.
(Since the display table is set to display the range
1.000 to 5.000, the displayed value should coin-
cide .with the input voltage from the voltage
source).
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4-3. Simple Program, Example-2.

4-3-1. Preparation.

Use the same procedure as described in subsection
4-2-1 to set up the instruments. The wiring diagrams
are shown in Figures 4-3-1 through 4-3-4.

DC Voltage/
Current Standard

Principles of Operation 4-5

Digital voltmeter

4@ f OC || 1to5V

Model 7562

bed

Q 1

DC Voltage/

Current Standard

I Model 7651
Digital voitmeter @C;) 1t0 6V DC
1+1 to 5V DC @,:5 ¥]  No.1
Model 7562 ] o:’; 0 @ -
- @@ +
@@ - No. 2

@@ 1105V DC

NECEEREES
@8
®

Figure 4-3-1. Wiring Diagram for SLPC, SLMC or

SCMS Test Run.
W@‘] Digital voltmeter
g 1 to 5V DC —
© ®| Model 7562
® © ©® e
Extension card is used. @
o
o D
DC Voltage/ N DC Voltage/
Current Standard Current Standard
+1to5VDCH~ 1to5V DC + ”
No. 2 ll*-’ﬁ© On No.1
po =@ € -
@ (O} (®

Figure 4-3-2. Wiring Diagram for SPLR Test Run.

| S l
Sy E
[
AO g g) OF
BO g OH
c T 0J
o 5 o
00 oK
7 10
DC Voltage/ o0 94
dard &
Curr;:;: t78621ar ‘09 P o’ Digital voltmeter
1 to 5V
No.1 |1to5V 2 o 05V_| Model 7562
- e
No. 2 _1to 5V ]

! ®

1
*!

o I I
* Make this connection !

for the Model 5247 f——'—J
o

= [
Ground Power source

Figure 4-3-3. Wiring Diagram for an IPL Station
(Model 5347) Test Run.

Model 7651 .

4 ) 3
-®, 6
1to 5V / ot
No. 1 - 6.5 o0
.

No.2 |_1toSV |

‘:’ \. ® m )

* Make this connection |
for the Model 5255 l

Ground Power source

Figure 4-3-4. Wiring Diagram for IPL Unit
(Model 5255) Test Run,

4-3-2. Programming. ,

The following program outputs the sum of two
input signals. Suppose that the application is an
actual manufacturing process where flows. of two
different materials have to be blended.

Flow rate 1: 0 to 600 2/h
Signal of 1 to 5V DC with linear characteristic

" Flow rate 2: 0 to 200 £/h

Signal of 1 to 5 V DC with linear characteristic
In this case, when the two flows are combined, the
flow rate will be
Flow rate: 0 to 800 %/h

Signal of 1 to 5V DC with linear characteristic
Assign input and output signals as follows: assign
flow rate 1 to No. 2 input, flow rate 2 to No. 3 input,
and output to No. 2 output. The wiring diagrams are
as shown in Figures 4-3-1 through 4-3-4.
1. Program

01 LD X2

02 LD KO1 K01=0.750
03 X
04 LD X3
05 LD KO02 K02 =0.250
06 X
07 +
08 ST Y2
09 END

X2 (100% input represents 600 £/h) and X3 (100%
input represents 200 2/h) are multiplied by K01 =
0.75 (75%) and K02 = 0.25 (25%) respectively.
Thus, the ratio K01:K02 = 600:200, and the sum
KO1 + K02 = 1.00 (100%).
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2. Key operation Programmer display

MAIN PROGRAM

) [wo] [x] [2] m 1 LD X2

@ [w [k][]J] m 2 K1

@) [*] =[F][38]) m 3 =

@ [w] [x] [3] m 4 LD X 3

%) o] [K][0o][2] m 5 LD K2

(6) [x] m 6 «*

M [+ =[F][e]) m 7 +

@) [s1] [¥] [2] m 8 ST Y2

(9) [emo] m 9 END

a0 [ 6] 3] @ ] [ 6] [@)
Ko1  0.750

(11) [ev] Ko1 0750

12) [k] [o] [2] [o] [=] [2] [5] [o]

_ K02  0.250

(13) [ar K02  0.250

4-3-3. Test Run. _
Confirm that the instrument performs the keyed-

in program correctly.

1. Set the TEST RUN/PROGRAM switch to the

TEST RUN position. .
2. Key operation ProgrammerAdisplay
(1) | TEST RUN

@ [x] [2] X 2 DOOO0O

3. When the output of the voltage source connected
to the No. 2 input terminal of the instrument is
varied within the range 1 to 5V DC, the program-
mer displays for inputs of 1V and 5V should be
0.000 and 1.000 respectively.

4. When keys E and E] are pressed in sequence,
the reading on the programmer display corres-
ponds to input signal 3.

5. When the ke.ys and @ are pressed in turn,
the programmer displays 0.000 when the digital
voltmerer No.2 reads a 1 V DC output, and 1.000
when it readsa SV DC output.

6. Vary the two inputs, and confirm that the relation-
ship between inputs and output is correct.
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4-3-4. Changing Constants during Test Run.

While checking a program in test run mode, some-
times constants must be changed so that results
correspond wifh actual process quantities. In such
cases, the constants Kn can be changed during test
run mode. ‘

1. Suppose that — when using the program described
in Section 4-3-3 — it becomes necessary to change
the flow rates as a result of a test run.

Flow rate 1: 0 to 600%/h

(Remains unchanged)
Flow rate 2: 0 to 400 2/h
(Changed from 0 to 200 £/h)

Thus, when these two flow rates are combined, we

obtain ’

Flow rate: 0 to 1000 %/h

- As a result, the constants have to be changed
to K01 = 0.6 (60%) and K02 = 0.4 (40%) re-
spectively..

2. The following key operations have to be perform-
ed during test run mode to make the changes.

Key operation Programmer display

M) [K] [0} [1] [o] [+] [¢] [0] [o]

Ko1 0.600
() [o) K01 0.600
@) [«] [o] [2] [o] [] [4] [o] [o]

K02 0400
4) K02 0.400

3. Vary the two inputs, and confirm that the relation-
ship between the input and output “flow rates” is

appropriate.

4-3-5. Specifying Display Table.

For the SLPC, SLMC, SCMS or IPL Station,
variables Xn and Yn, and parameters Pn can be
displayed in engineering units. Prepare the display
table according to the procedure described in sub-
section 4-2-4.

Aug. 1986
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5. OPERATION.

5-1. Front Panel Features.

Operation 5-1

5-2-1. Mode (TEST RUN/PROGRAM) Switches.
1. PROGRAM

" When the switch is at the PROGRAM position, a
program may be input from the programmer key-
board to its memory. Constants, display table
(for SLPC, SLMC,  SCMS and IPL station) and
control mode CNT (SLPC, SLMC and SCMS)
may also be input.

Programs. stored in User ROM can be transferred

to RAM in the Programmer, and test run or modi-

w ]
f =)
(T
i
| = =1
MODEL SPRG *E PROGRAMMER
(Note) 8
_OFF_ | ProcRaw| ERE — —
[ (=] pef (] [¢]
=1 | [ (e e ] 5]
L] 85000l CXPLAG GF LED DED  ©CPO 4+
U EEEen6E
£l ([olocinjoinlo
== [~]C 21000
— o 00 AL NOTUM TMISL TET REG:  DEL
(eI [ (eI (] (@ ]
L i J . Note : No power switch
— J for the SPRG of 220V
- power supply.
Figure 5-1-1. Front Panel Features.
5-2. Toggle Switches. fied.
. TEST RUN

When the switch is at the TEST RUN position,
pressing the @ key initiates a program in an
(SLPC etc.) instrument. In Test Run Mode, reg-
ister (variable) contents may be checked. (The
displayed input register contents are the values
read each computational cycle before the user
program is executed, the output register contents
are the values output at the end of the user pro-
gram).
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5-2.2. Power Switch (POWER ON/OFF).
ON: Power applied.
OFF: Power disconnected.

(No power switch for the SPRG of 220V power
supply.)

5-3. Programmer Control Keys.

5-3-1. [F] (Shift key).

Pressing E] shifts the next key pressed: it takes
the function indicated in blue above the key. For
example, when E] and E keys are pressed in se-
quence, the program instruction “LAG” is entered
(see lZ] key in Figure 5-1-1). In this manual, these
two key operations may simply be expressed as EG]

5-3-2. [G] (Shift key).

Pressing @ shifts the next key pressed: - it takes
the function indicated in yellow above the key. For
example, when @ and keys are pressed in se-
quence, the program instruction “AND” is entered
(see key in Figure 5-1-1). In this manual, these
two key operations may simply be expressed as AND .

Yellow Blue Yellow Blue

OR HLM SW HSL

(Pushbutton) E]

For example, press @ and @ keys to enter
OR; press E] and ' keys to enter HLM; and
press the key to enter FL.

Figure 5-3-1. How to Operate [E and @ Keys.

5-3-3. @ (Main program key).

Programs consist of the main program, subpro-
grams and simulation programs. Press the @ key
to call the head of the main program. Programs
which can be used for each instrument are as follows:

[S RO Cin|uw
= =

i 13 -EJ Q é o~ )

wlonlnw|l ol 6|lbkjw|o
Main Program | O | O} O] O] O O | O} O
Subprogram ol~-lol-]Oo|—~-|-]|-
Simulation ololololol-|=-|=
Program
+E: Style E
O: Can be used

—: Cannot be used
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5-3-4, (Subprogram key).
[=[c] e
Press the (subprogram) key to call the head
of the subprograms (up to 99 program steps can
be described).

5-3-5. E(Simulation program key)
[=[F]bed 1.

Pressing this key specifies the head of a process
simulation program (process model) used for an off
line closed loop test run of an SLPC, SLMC or SCMS
program. The program can be up to 20 steps long.

5-3-6. @ (Program-erasing key) [='[E D] .
Press this key before entering a new program to
erase previous programs, constants and display tables.

5-3-7. [I{S:l (Reset key).

This key is used to return the program to its
starting point. In test run mode, pressing this key
resets register variables Xn Yn and digital I/O and re-
starts the user’s program from the beginning. In
program mode, pressing this key changes the program
location to its starting point, and the programmer
waits for further commands.

5-3-8. (Program-write key). »
Pressing this key stores a program (including con-

- stants and display tables) from programmer RAM

into a blank ROM inserted into the ROM socket.

5.3.9. ’ (Program-read key) [= El ly_l__R] ].

Pressing this key reads the contents of the ROM in
the programmer ROM socket into programmer RAM
memory.

5-3-10. {xFR] (Program transfer key) [= @ @ 1.

Pressing'this key transfers a program from User
ROM: in an instrument (SLPC etc.) connected to the
programmer to RAM in the programmer.

5-3-11. (Test run execution key) [= @ ].

When the TEST RUN/PROGRAM switch is set to
the TEST RUN position, pressing this key makes the
instrument connected to the programmer execute the

" program in programmer RAM memory in test run

mode.
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5-3-12. (Clear — partial erasure — key).
‘Aborts entry of a single program step.

1. This key aborts entry of a partially-complete pro-
gram step. Operating this key moves the display
back one program step. If the last program step
entered is complete, this key does n/ot delete it —
use the key instead.

2. This key can also be used to abort entry of con-
stants Kn, temporary variables Tn and display
table items (for SLPC, SLMC, SCMS: and IPL
Station).

5-3-13. (Forward-step key).

Pressing this key moves the program display one
step forward. Thus, it can be used to display the pro-
gram step by step, or to move to a program step that
must be changed. After step 99 is reached, pressing
the key again reverts the displéy to step O1.

5-3-14. EI (Back-step key).

This key is used to display the previous program
step. After step Ol is reached, pressing the key agaih
jumps the program display to step 99.

5-3-15. (Entry key).

In program mode, this key is used (after typing in
numeric data) to enter settings for constants Kn, dis-
play table, and the numeric value of CNTn (SLPC,
SLMC or SCMS) into the programmer. In test run
mode, this key is used (after typing in numeric data)
to enter new settings for constants, parameters and
the numeric values of various registers. In register
print mode, this key is used to initiate printout.

5-3-16. (Delete program step key)
(=[F][ev]1.

This key is used to modify a program. Each time
this key is pressed, the currently-displayed program
step is erased and the previous program step is dis-
played. .

5-3-17. (Parameter erasing key) [= @ D 1.

This key is used to initialize the tuning parameters -

of the instrument connected to the SPRG (cannot
be used for SPLR and IPL).

Operation

5-4. Numeric Keys.

[0] [x]te o] [+][&)

These keys are used to input numeric values, e.g.
data, register numbers, and step numbers which are
the target of jump instructions.

The E key is for entering the decimal point. En-
tries méy have up to three digits below the decimal
point. (JOOO = four digits below the decimal
point is illegal).

The key enters a minus sign in front of a
number.

For example, to enter —0.500, press the keys @

@EE’@@ in order (pressing the keys
[o][=][5][0][0][@)] in order is invatid).

5-5. Register Keys.

These keys are used with commands LD and ST
for creating programs. When only the register keys
are pressed, data is displayed. Instruments for which
register keys can be used are shown below.

5-3

Register SLPC*E|SLPC*A| SLMC+E|SLMC*A|SCMS [SPLR| 5 §4 5 §55

X [input Realstor O [e) o] Q Q Q o @)

Y [output Register O (@] O O O | 0 O ]

g T |Temporary Storage | (@) O O Q @) Q (@) [®]
& [ K [constane [e) O O O Q @] (@] (@]
g P |Parameter (@] O O [®] O ®] Q -
2 A | cControl Parameter o) @) O (@) — — —_ —_
E B |control Parameter @} — O —- - — - —
D |send Data e} — O — O — — -

E |[Receive Data [e) —_ [®] — @] = — —

D |stars input O O o] (@) @) @] @) —

. | DO [staws outpur’ O @) O o] @) Q Q -
£ [FL]rw o e} [e) o-lo]lof~10
E | C1 [send Data [e) — e — o) — — —
g CO [Receive Data Q — O -— O — — —
KY | ey tnput [e) — O — O — — —

" TLP |Comp outpue o) — [@) — [e) — — | -

Q) Can be used.

= Cannot be used.

5-6. DIO Designation Key [=[c] [2]1.

This key is used to designate DIO (digital 1/O)
terminals for the SLPC+E, SLMC*E and SCMS.
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5-7. CNT Designation Key [=[c][5]1-

CNT1:

CNT2:

CNT3:

CNT4.
CNTS5:

Designates control elements in control
ioop No.1.

Designates control elements in control
loop No.2.

Designates auto selector for selector
control.

Designates computation cycles.

Designates computation expressions.

Instruments for which CNTs can be used are

shown below.

SLPC#E |SLPC *A [SLMC *E|SLMC *A| SCMS |SPLR | 5 247 | 5255
CNT1 O @) o (O] — — - —
CNT2| O o) — — - = .= =
CNT3| O 0 - — - =] - | -
CNT4 | O - — - o | — -] -
CNT5 | O — o) — - = | = -

5-8. Computational and Control Program Keys.

Program keys correspond to computational and
control functions of SLPC, SLMC, SCMS, SPLR and
IPL. A program is generated by keying in a sequence
of program steps. Some computational/control
functions do not apply to all instruments — see Table
5-8-1 for details of which functions apply to which

instruments.
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Table 5-8-1. Computational and Control Functions m Different Programmable Instruments (Continued).
Category Instruction Instruction Programmer Instruments
Code Display  |SLPC*E |SLPC *A|SLMC*E|SLMC*A| SCMS | SPLR | 5247 | 5265
LDXn Read Xn LD Xn O O O O O O O @)
LDYn Read Yn LD Yn O O @) O O O O O
LDPmn |Read Pmn LD Pmn O O O O O O O —
LDKmn |Read Kmn LD Kmn o . O O O @) O O O
‘LDTmn |Read Tmn LD Tmn O O O O O O O O
LDAmn |Read Amn LD Amn O O O O — — —
LDBmn |Read Bmn LD Bmn O — O — — — — —
LDFLmn |Read FLmn LD FLmn O O O O @) - — —
Hoad LDDImn |Read Dimn LD Dimn O O O O O O - —
LDDOmn | Read DOmn LD DOmn O O O O O @) - —
LDEmn |Read Emn LD Emn @] — O — O - - —
LDDmn |Read Dmn LD Dmn O - ©) - @) - - -
LDCImn |Read Clmn LD Clmn O — O — O — — —
LDCOmn |Read COmn LD COmn @) — @) — O — — —
LDKYn |Read KYn LD KYn O — @] — O — — —
LDLPn |Read LPn _|ILD LPn O — O — O — — —
STXn |StoreintoXn  |ST Xn 0 O O 0 O 0 0 O
STYn Store into Yn~ ST Yn O O O O O O O O
STPmn |StoreintoPmn |ST Pmn O O O @] O — — —
STTmn |Storeinto Tmn |{ST Tmn O O O O O O O O
STAmn |Storeinto Amn (ST .Amn O O O O — — - -
Store |STBmn |Storeinto Bmn |ST Bmn O — O — — — — —
STFLmn |Store into FLmn |ST FLmn O @) O ©) O — - -
STDOmn | Store into BOmn (ST DOmn O O O O O O — —
STDmn |StoreintoDmn (ST Dmn O — O — ) _ _ L
STCOmn | Store into COmn |ST COmn O — O — O — . —
STLPn |StoreintoLPn |ST LPn O — O — @] — — —
End |END End of Program |END O O O O O O O O
+ Addition + O O O O O O O O
—_ Subtraction —_ O O O @] O O O O
X Multiplication * O O O O O O O . O
~  |Division / O o) o) o @) @) o) O
§| e [ |Beten” (SOT e .
2| Fune- | VE |G o |SQT-E o - o - & - - —
211" ITAES  |Absolute Value |ABS o | ol o] ol ol ol ol o
HSL High Selector HSL O O @) O O O O O
LSL Low Selector LSL O O O @) O O O O
HLM  |High Limit HLM O O @] O O O O O
LLM |Low Limit LLM O O O O O O ®) O
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Table 5-8-1. Computational and Control Functions in Different Programmable Instruments. '
Category | Instruction Instruction Programmer Instruments
Code Display  |SLPC#E|SLPC*A|SLMC*E|SLMC*A| SCMS | SPLR | 5%47 | 6556
FX Segment FXn Enroen %;Eﬁ“fé‘“" granstions: | 25 | Bano | Eaenio gegme nts gggmen s
FX Line Segment FEXn O — O — O — — —
LAG |FirstOrderlag |LAGn O O O O O O O O
LED |First Order Lead |LEDn @) . O O @) O O O O
8 | 'DED |Dead Time DEDn O O O @) O O O @]
£8 Velocity
£5 | VEL |Computation |VELn O o) o ¥e) o) o) O O
g}_,f MAV |G o |IMAV n O — O — o} O — —
ég VLM | Velocity Limiter | VLM n . O O @) O O O O O
CCD  |pomaion Change’| oo pn O — o) — O — - —
TIM Timer TIMn O O O O O O — —
PGM | Program Set PGMn O — O — @) — — —
PIC Pulsé Input Count | PICn O — O — O — — —
HAL | High-Limit Alarm | HAL n O O O O O O O O
LAL Low-Limit Alarm | LAL n O O O O O O O O
BDI Branch Din BDIn — — — — — — O —
BDO  |Branch DOn BDOn — — — — — — @) —
AND |Logical Product | AND @) O O O O O — —
§| 2 | OR |Logicalsum OR o) o) o) e o) o — —
H § NOT | Negation [NoT o o o o o o — —
E EOR |Exclusive OR EOR @) — O — O — — —
g |GOmn | Jumpto Stepmn | GO mn O O @) @) @) @) o) o)
% |GIFmn |Conditional Jump |G | Fmn @) @) o) e @) ) — —
§ [coSUB @St JosuB | o | - | o | - | o | — | - | -
o B aet OSUl o | - o | - [o | = -]~
SUBmn | Subprogram Label |{S U Bmn O - O — O — -~ —
RTN |Return ‘RTN O — O — O — — —
CMP  |Comparision CMP O O O O O O O O
SW |signal $witching | SW o) o) o} O @) @) — —
SDO Set DOn SDOn — — — - - _ 0 _
gzg;ictt RDO | Reset DOn . RDOn — — — — — — @) —
cPo  |LEertis Icpon o O — — o O o —
o CHG Change S Register | CHG O — ) — O _ _ _
A ROT Rotate S Register |ROT @) — ®) — O — — —
BSC Basic Control BSC O O O @) — — —_ —_—
s CSC  |Cascade Control [CSC O @) — — — — ~ —
SSC Selector Control |SSC O O — — — — — —
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5-9. ID Number Setting Key [iD] [ =[c][8]].

ID numbers are attached to the user ROMs.
These ID numbers are read by the SPRG to identify
the user ROMs. A

For ID numbers, use four-digit constants.

5-10. Printer Control Keys.

These keys are used to print programs or data
when the UPRT printer is connected to the SPRG
programmer. The printer control keys are valid only
when the system is in PROGRAM mode (thekey
valid even in test run mode).

5-10-1. (Program list key) [= @ @]-

This key allows program steps in a program
to be printed (“listed””) on the printer. Use and

keys for printing the main program. and

keys for printing subprograms, and

keys for printin.g'the process model (simulation)

program.

5-10-2. (Display table, constant and parameter
keys) [=[G] [3]1.

This key is used to print the engineering unit
display tables (range min./max. values) for input
signals Xn, parameters Pn constants Kn, and output
signals Yn. PID parameters (for SLPC or SLMC)
can also be printed by pressing this key.

5-10-3. (Register key) [=@ ].

This key is uséd to print the input signals Xn, out-
put signals Yn, temporary storage registers Tn, para-
meters Pn (except for IPL units) and the extended
function registers An (for SLPC and SLMC only}).

5-11. Preparation for Operation.

5-11-1. Connecting Power Source Plug.

A 3-pole power plug is used, but a 3-pole-to-2-pole
adapter is supplied to enable connection to a 2-pole
socket. The grounding wire should always be proper-
ly grounded.

Operation 57

5-11-2. Connecting Programmable Instrulﬁent.

With the power stipplies OFF, connect the pro-
grammer flat cable to the programmable instrument.
For more information, see Section 3-2.

5-11-3. Connecting Printer.

To use the printer, disconnect the power Supplies
and connect the printer to the socket on the left side
of the programmer (see Figure 3-2-5).

5-12. Keying in Program.

5-12-1. Preparation.

Before applying power to the programmer, set the
TEST RUN/PROGRAM toggle switch to PROGRAM
mode. Apply power, and let the programmer warin
up for a while. The initial programmer display is as

shown below.

Program

MAIN PROGRAM

generation procedures are dependent

upon the types of programmable instruments. Neces-

sary items for each instrument are described below.

(Programmer display)

Instruments E’? :E c;g ﬁ

Program 8 8 % g g S 518

Generation Procedures (’7} d '5,,:' % 8 % o Nu:,
Initialize Programmer INZ O|O0|O|O|0O|0O|0O]|O
Initialize Parameters INIP [O|O|O|O|O|~—|—|—
Generate Main Program MPR |[O|O|O[O|O|O|O|0O
Generate Subprogram SBP O|—|O|—=10|~|—]—
Generate Simulation ProgramISPR O[O0 —|—|—
Set DIO Terminals oo Jo|-Jo[-[o]-]-]-
Set Constants (Kn) O[O0jO|O|0O|O|0O}0O
Set Control Elements (CNTn) O|0|O0|0|0O|~|—1|—
Generate Display Table (Xn,Pn,Yn) O O[O |O|O|—|O | —
Set 1D Number O|O0jO|O]O|OJO|O
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5-12-2. Initializing Programmer,
The programmer should be initialized before
generating programs.

Key operation Programmer display

(1) MAIN PROGRAM

<2>D}=@ m 1

INIT PROGRAM
3 [6] }z MAIN PROGRAM

@ [] m 1
INIT PARAMETER
MAIN PROGRAM
The [@ key is used to initialize the program
area, constants and display table, and the key
initializes the SLPC tuning parameters.

5-12-3. Keying in Main Program.

After initializing the programmer, key in the main
program step-by-step. The correspondence between
instruction codes and programmer displays is shown
in Table 5-8-1. '

5-12-4. Keying in Subprograms. .
SLPC*E and SCMS can use subroutines which can
be 'exebuted at several times. Thirty types of sub-
routines can be created in 99-step subprogram areas.
For functions with device addresses (except FX),
the same device address number should not be
executed in a routine.

Main program ‘ Subprogram
LD X1 SUB 1
BSC LD P1
ST Y1 - | LD P2
GO SUB 1 +
ST Y2 LD K1
END \ /

RTN
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Programmer disi:)lay

Key operation
MAIN PROGRAM

02 m_._2_BSC

04 [co] (o] m_.4_GO_._.SUB_1_e

06 m__6_END
SUB_PROGRAM

01 [sug] sb1_SUBL . l.e
02[w] [P] [0] [1] sb_2.LD P
03[} [P] [0] [2] sb 3 LD .P._2

[o] [4]

04 [+] sbodo. +

05[to] [K] sb b5 LD K1

06[=] sbh_b/

07 sbh7 RTN o w e
where

m:Main program

sb: Subprogram

si: Simulation program (see Section, 5-12-5)
e: Style E program

5-12-5. Keying in Simulation Program.

For the SLPC, SLMC and SCMS, a simple process
simulation can be programmed in SPRG program
area. The simulation program shares 20 steps and
allows a closed loop off-line test run. In this program
area, the user can program a process simulation in
the same procedures as for the main program. The
total number of general functions with device ad-
dresses (LEDn, LAGn, DEDn, etc.) used in the
simulation and main programs should be within the
limits specified.




- 05

Model SPRG

Connect SLPC terminals

(SLPC input terminal)
J— it tahi A
X1 Program area
LD X1
N
Main program: BSC -
Max. 99 steps ,
ST Y1 Process1mode
END | [Kp 73T,
_— R
LD Y1
LD P1
Simulation *
program:
Max. 20 steps LD P2
LAG 1
ST Y2
END
R AL ]
(Output terminal of SLPC) [

Figure 5-12-1. Simulation Program.

The main program and simulation program shown
in Figure 5-12-1 are keyed in as follows:

. Display
Key operation MAIN PROGRAM
01 [w] [x] [1] m 1 LD X1
02 m 2 saT
03 Main 3 BSC
program
04 m 4 ST Y 1
[eno] { m 5 END
SIMUL PROGRAM
o1 [io] [¥] [1] Si1 W Y
02 i
03 % E] @ E »?imulationzf :23 L? P
modell. |
04 @ lEI @ [z] progam Si 4 LD P 2
05 [1] Si 5 LAG 1
06 [2] Si 6 ST Y 2
07 Si 7 END

5-12-6. Keying in DIOs (digital 1/0) (for SLPC+E,

SLMC+E and SCMS).
) DIO >>
@ [o] DIO O>
@ [1] DIO 1
@ m (m=[0][ApD DIO 1 m
(5) [ew] DIO 1 m

Operation 5--9

SLPC+E can set DIOs 1 through 6, SLMC*E DIOs
1 through 4 and SCMS DIOs 1 through 10. When the
@(initialize) key is pressed, DIOs 1 through 3 (for
the SLPC*E) and DIOs 1 through 5 (for the SCMS)
are set for status input; DIOs 4 through 6 (for the
SLPCxE) and DIOs 6 through 10 (for the SCMS) are
set for status output.

§-12-7. Keying in Constants.
1. Displaying constants.
) [K] K
@ [o] or [—T—l}m o1 KM

3) [o] to [9] Kmn 0.000

When the function FX is used, specify constants
K20 to K85 for SCMS and K20 to K41 for SPLR,
5255 and 5355.

2. Keying in numeric values.
Numeric values —7.999 to 7.999 can be input
using the numeric keys. For a negative value, press
the key prior to keying in the numeric value.
The example shows how to key in “—4.507"".

(1) Kmn —

@ [4] Kmn -4

@3 E] Kmn —4.

@ [s] Kmn —4.5

6 [o] Kmn —4.50

(©) Kmn —4507
3. [ov] Kmn —4507

After keying in the numeric value, press the @
key to store it.

5-12-8. Designating Control Functions.
For the SLPC, SLMC and SCMS, control func-
tion module designations need to be entered.

(0 [ow] CNT>
@ CNT1
@ m (m=[1]~[3]) CNT1 m
@ [ed] CNT1 m
5) o] CNT>
© [2] CNT2
M n  @=[]~[8]) CNT2 n
) CNT2 n

The e:iaﬁxple shown in steps (5) through (8) applies
to cascade or selector control. CNT3 may also speci-
fied for selector control.
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Keying in CNT4 and 5.

(1) [owT] CNT>
@ [4] CNT 4
3 m CNT4 m
@ [ev] CNT4 m
5) [o] CNT>
© [5] CNT5
{7) n CNT5 n
@ [ev] CNT5 n

When the @ key is pressed, the display is turned
off and on, and the designation is completed.

5-12-9. Designating Display Table (SLPC, SLMC,

SCMS and IPL).
1. Displaying inputs (registers Xn).

M [x] x>

2 [n] XnH 100.0

(3) A 4-digit number is keyed in. For example, if
it is 120.0:

- [1[21[o] [=] [e] XnH 120.0

(4) [ov] XnH 120.0

After keying in numeric values, press the @
key to store the numeric value in the program-
mer.

() [ev] XnL 000.0
Each time the [m] key is pressed without
keying in a numeric value, the display alter-

. nates between XnH and XnL (high and low
limits of range).

(6) Follow the procedure shown in (3) and (4) for

keying in numeric values. For example, when

0% = —40.0 is keyed in, the decimal point
position (see below) must be the same as it
would be when entering the value correspond-
ing to 100%. :

@EI[O]EI@ XnL—040. 0

XnL—040. 0
2. Displaying outputs (registers Yn).
The procedure is the same as that of 1. above,
except that the key is operated instead of the
IZ] key.
3. Displaying parameters.
The procedure is the same as for 1. above, except
that the |El key is oberated instead of the ‘ZI key.
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5-12-10. Setting ROM ID Number.
To set ROM ID number to 4662:
(1) . SLPC 0000
@ [a] [e] [e] [2] SLPC 4662
3) [pq] SLPC 4662
The instrument model, for example, SLPC (in-
cluding SLPC+E and SLPC*A) is displayed auto-
matically.

5-13. Modifying Program.

5-13-1. Deleting Incorrect Key Entry.

1. Delecting incomplete program step.
To delete incomplete program step (on the way
of one line), press the @ (cancel) key. When the
key is pressed, the display returns to the
previous program step. When the key is press-
ed, the display indicates the previous step. To
delete an instruction which has been completely
entered, use the @ key.
Deleting a program step using the key.

08 LD X 1 Delete
09 LD K15—a]— """ ""77

2. Deleting entries for constants Kn and temporary
storage registers Tn.

(1) Numeric values entered in Kn and Tn can be
cleared by pressing the key before pressing
the L_E“ll key.

(2) To change a numeric value already stored in
Kn or Tn, display the old value, enter a new
numeric value and press the @ key. This
replaces the old value with a new one. :
] (o] [¢] K 6 00000

value)

(3] [=][s][e][0] K 6 3.560
K 6

3] <] [o] [o] [e] K 6 3.000
6

= K 6 3000
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[k] [o] [6] K 6 0.000 %m0
[3][«][s] [6] [o] K 6 3.560
[ew] K 6 3.560
[3] [=] [o] [o] [o] k 6 3.000
Bt K 6 3.000

. If you make an error when entering the display

table of SLPC, SLMC, SCMS or IPI, Station,
follow the same procedure as shown in 2 above
to make the necessary changes. '

. To change the SLPC, SLMC or SCMS control

function designation, follow the same procedure
as shown in 2 above.

5-13-2. Deleting Program Step.

In the following program, to delete step 05: LD

K02, proceed as follows:

1.

Display the step to be deleted using the numeric
keys (Press keys @ and@). The step may also
be displayed by stepping through the program

using IZ] and LT_I keys.

. Press the “key to delete the step. The display

will then show the previous step.

Operation 5—11

5-13-3. Inserting Program Step.

In the following program, the following procedure

inserts the step ST T1 between steps 04 and 05:

1.

2.

Display the step preceding the one to be inserted:
(step 04 in this case).

To insert the new step, follow the same key opera-
tion procedure as for keying in an ordinéry pro-
gram. In this case, the keys , and EI are
pressed.

Before modification After insertion

m 1 LD X 2 m 1 LD X 2
m 2 LD K 1 m 2 Lb K 1
m 3 * m 3 *
[Display

previous step m 4 L D X EI m 4 L D X 3
mo 5+ \Jm 5 ST T 1[mmmee]
m 6 ST Y Z\m [ +
m 7 GIF 30 \m 7 ST Y 2
m 8 ceeeressccecicnens m 8 GIF 31

3.

Program steps following the inserted step will be
shifted by one step.

Finally, operate IZI and m keys to confirm that
the desired program step insertion has been per-
formed.

Before deletion After deletion
m 1 LD X 2 m 1 LD X 2
m 2 LD K 1 m 2 LD K 1 5-13-4. Jump Instruction Target Address Changes
m 3 x m_ 3  * Automatically.
m 4 LD X 3 |m 4 LD X 3}31’.5":%1."531‘3;"&.‘ After deletion or insertion of a program step, the
lﬁ.i;‘s"li’fp 5 LD K zl/fm 5 + target address of jump instructions ( )
m 6 + /m 6 ST v 2 changes automatically.
m 7 ST Y 27 ,m 7 60 19 Before modification After modification
m 8 GO ‘ 20 m g eeens SRR " 9 6o 30——rm 9 GO 2
All steps following the deleted step move one step : : :
~ in memory. [peteion]m 17 LD K 5] :
3. Finally, operate the E’ and E keys to confirm : : " m 29 LD X 3

that the incorrect step has been deleted.

/

m 30 LD X 3
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If the deletion or addition does not affect the jump
instruction, -there is no change of target address.
Before modification After modification

m 9 GIF 30—m 9 GIF 30

m 30 LD X 3—m 30 LD X 3
11 31 LD K SlAdditio:]

If the instruction which is the target of a jump in-
struction is deleted, the target address in the jump

instruction is not be changed.
Modify the target step number in the jump instruc-
tion as necessary.
Before modification After modification
m 9 GIF 30—m 9 GIF 30

[peionlm 30 LD X 3] ,m 30 LD K 5
m 3 b K 57

5-14, Test Run.

5-14-1. Test Run.

1. After complefely keying in the program, step
through it to confirm that all program steps are
correct.

(1) Press the WP key to MAIN PROGRAM

select program mode. m 1 LD X 1t~

(2) Press the[A]|keytodis M 2 LD K1
play the next program :
step, and check that it
is correct.

For the SLPC, SLMC and SCMS press the

or key to select the subprogram or
the simulation program and step through it to

m n END

confirm that it is correct.

(3) Check the constants, For.example, for K01,
press keys IKI @ EI to ‘display the value of
KO1.

K 1 ([

(4) For SLPC, SLMC, SCMS and IPL Station,
the display table must be checked.

The procedure is similar to that for constants.

Pressing E displays the 100% value for

the range of X1 in éngineering units, pressing
@ displays the 0% value.

X 1H LOo0Ood

X1L L0000
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2. Set the TEST RUN/PROGRAM switch to the

TEST RUN position.
TEST RUN

3. A test run is initiated by pressing the key.

4. Apply voltages of 1 to 5V DC to each input ter-
minal with the programmer connected, and check
that the input-output relationship is as infended.

5. If any problems are detected during the test nin,
set the TEST RUN/PROGRAM switch to the
PROGRAM mode position, and correct the pro-
gram according to the'procedure described in Sec-
tion 5-13. After correcting the program, set the
switch back to the TEST RUN position, and press
the @ key to repeat the test run.

5-14-2. Load Rate of Program.

The program load rate is displayed only when
the Programmer is connected to SLPC*E, SLMC+E
or SCMS*E,

1. If the key is pressed while the test run is
being executed, the current load rate flashes
at the right of the programmer display.

Program execution time
Load rate = Ex —— X 100%
Computing time

TEST LRUN_ [ 50% |
(flashing)

2. The rate of program load, when the test run is
executed, must be less than 100% in any program -

- path, If it exceeds 100%, “OVER?” flashes. Leave
the rate of program load less than 100%.

Note: Under operating status, the program execution time
20 ms is added for key operation and communication
processing.
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5-14-3. Displaying and Modifying Register Data.

In test run mode, each register can be displayed,
and it is possible to not only display its value on the
programmer but also to change its value.

1. Registers Xn.

x][=] x o 0. OO0

The input data display ranges from 0.0 to 1.0

corresponding to the input data 1 to 5V DC.

However, when the program uses an ST Xn inst-

ruction, the input data display may range from

—7.999 to +7.999.

2. Registers Yn.

[¥][x] vy n O OO0

The output signal of 1 to 5V DC (or 4 to 20mA

DC) is displayed for the input data ranging from

0.0 to 1.0. Data ranging from —7.999 to +7.999

can be stored and displayed by Yn registers.

For the SLPC and SLMC, data Y4, Y5 and Y6

to be transmitted to a supervisory system can

be checked.
3. Registers Pmn (not in Model 5355).

[P][m][n] pmn (. OOO

The set values of parameters are displayed as data

in range 0.0 to 1.0 (for SLPC, SLMC and SCMS,

values are —7.999 to +7.999, and the setting
can be changed from the instrument side-panel
keyboard as well as from the programmer).

4. Registers Tmn.

[T][m][n] Tmn 0. OO0

The values of temporary storage registers are dis- -

played as data of range —7.999 to +7.999. Setting
change is possible.

5. Registers Kmn.

[K][m][n] Kmn [. OOO
The keyed-in values are displayed. Setting change
is possible. For SPLR, SCMS and Model 5355,
it is possible not only to display but also to set
K20 to K85 (for SCMS), K20 to K41 (for SPLR)
and K20 to K40 (for 5255), the constants which
define line segment functions.

6. Registers Amn(for SLPC and SLMC). _
[A][m][n] Amn [ O0OO
The extended function regiétet values are display-
ed as data in the range 0.0 to 1.0 (or data of range
—7.999 to +7.999, depending on the signal).

10.

11.

Operation 5—13

. Registers DImn (not is Model 5%55).

EE Dimn [

0 indicates the OPEN contact condition, 1 indi-
cates the CLOSED contact condition.

. Registers DOmn (not in Model 5355).

[pol[m][n] DOmm [

The contact output signal status is d1splayed the
same as for contact input signals.

. Registers FLmn (SLPC, SLMC, SCMS, SPLR,

Model 5355).

[][m][n] FLmn [

For the registers with extension functions, the
values are displayed as integer data of range be-
tween 0 and 1. For SPLR and Model 5355, the
result of self-diagnosis will be displayed.

Registers Emn (SLPC*E, SLMC*E and SCMS).
[E][m][n] . Emn [O. OOO
For SLPC+E and SLMCx*E, data to be sent to the
SCMS is displayed. For SCMS, data ranging from
—7.999 to +7.999, which is sent from the SLPC+E
and SLMC=E is displayed.

Registers Dmn (SLPC+E, SLMC*E and SCMS).

[D][m][x] pmen 0. 00

" For SLPC*E and SLMC+E, data to be sent to the

12.

13.

SCMS is displayed. For SCMS, data ranging from
—7.999 to +7.999, which is sent to the SLPC+E
and SLMC+E is displayed.

Registers CImn (SLPC*E, SLMC*E and SCMS).
[cl][m][n] Clmn [J.

Same as register E. Data 0 and 1 are displayed.
Registers COmn (SLPC*E, SLMC+E and SCMS).

- [eol[m][n] comn [

14.

15.

16.

Same as register D. Data 0 and 1 are displayed.
Registers KYn (SLPC+E and SCMS).

[kv][n] KYn O

The front panel switch statuses are stored. Switch
ON-status is displayed by “1”’; switch OFF-status

by .uo‘n.
Registers LPn (SLPC+E, SLMC+E and SCMS).
[te][n] Lpn O

The front panel lamp statuses are stored. Lamp
ON-status is displayed by “1” and lamp OFF-
status by “0”.

Registers Bmn cannot be displayed contents of
register. Check registers Bmn on the side panel
of the programmable controller.
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5-14-4. Change of Parameters (SLPC, SLMC and
SCMS).
In test run mode, the parameters can be changed

using the tuning panels on the front and side of .

SLPC, SLMC or SCMS. When the program is stored
in ROM, the final parameter settings are stored as
initial values.

5-15. Storing a Program in ROM.

5-15-1. Storing Program.
After verifying the program by a test run, store
it into ROM.
(1) Install a blank ROM in the ROM socket of the
programmer (observe correct orientation of ROM
in socket — note notch orientation).

Note: ROM may be damaged or deteriorated when ROM is
installed in the upper and lower opposite direction.

Figure 5-15-1. Orientation of ROM.

(2) When the [WR| key is pressed, “ROM WRITE”
display ﬂiékers. The display changes to “COM-
PLETE” within about 100 seconds, after data
storage has been completed.

' ROM WRITE
COMPLETE
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(3) When data storage is not possible, the SPRG dis-
plays one of the following messages:
NOT BLANK
NOT BLANK - which means that the ROM
is not blank. Remove the ROM from the
socket and erase it in the procedures described
in Section 5-16-2. Or the ROM may not be
connected to the socket correctly,
R/W ERROR
This indication means that data has been
stored into the ROM, but the data stored in
the programmer and the data stored in (and
read back from) the ROM differ.
(4) After completing storing data into the ROM,
stick the opaque seal over the window of the
ROM.

ROM

Opaque seal

Conductive mat

Figure 5-15-2. Attaching Opaque Seal.

(5) When the ROM loaded with data is plugged into
‘the ROM socket of the programmiable instru-
ment, the instrument operates according to the
program.

[CAUTION]

If the program — created by the SPRG that is
combined with the SLPC+E and SLMC+E — is stored
into ROM with function “Style E” (see below),
it cannot be used for SLPC*A and SLMC+*A (if it is -
used, the ROM fails).

Function “Style E” includes:

(1) “e” is displayed at the right of the display when
a program is created.

(2) CNT4 or CNTS set to other than 0.

(3) DIO changed from initial status (for example,
set other than DIO1 through DIO3 = 0, DIO4
through DIO6 = 1, in case SLPC*E). ‘

(4) Anew program created in a subprogram area.
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5-16. Reading or Erasing ROM Program.

5-16-1. Reading ROM Contents.

The ROM contents can be transferred to — and
displayed on — the programmer. When the transfer
instruction is executed, the program previously stored
in the programmer is deleted.

1. Reading the ROM plugged into the socket of the
programmer: :

ROM READ

COMPLETE

The key is used to check the ID number,

and the E key for checking each step of the

program. If the key is pressed with no ROM
installed, the following indication will appear.
ROM ERROR

If a different ROM is installed and called by

pressing the key, the following display appears.

ERROR [IJIC] ROM

Instrument Model
for the ROM

If the ROM is blank, “BLANK ROM”’ is displayed.
2. The key is used to check the contents of
the ROM installed in the instrument.
TRANSFER
COMPLETE

Operation  5—15

The key is used to check the iD number,

and the-E] key is used to check each step of the

program,

If the key is pressed without installing ROM,

“TRANSFER ERROR?” is displayed.
TRANSFER ERROR

5-16-2. Erasing ROM Contents.

To erase the ROM contents, use a commercially-
available ultraviolet erasing device. When using such a
device, remove the opaque seal from the window of
the ROM.

5-17. Printout.

Programs or data can be printed out by connecting
a printer to the SPRG and manipulating the appropri-
ate printer control key.

A special cable (see Figure 5-17-1) supplied by
Yokogawa Electric Corporation is necessary for con-

necting the printer.
Figure 5-17-1 shows the interconnection diagram.

Refer to Section 5-10 for the key definitions.

Printer

Figure 5-17-1

. Connecting Printer.
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5-17-1. Printing a Program List.

A program list can be printed out on the printer
by using the key in program mode. '

To print out a main program list, vpress and
. To print out a subprogram list, press and
LsT| .

To print out a simulation program list, press

and .

A printout example is shown in Figure 5-17-2.

5-17-2. Printing Parameters.

In program mode, the (parameter) key is used
to printout input signal Xn, output signal Yn, para-
meter Pn, and constant Kn. When the SLPC or SLMC
is connected, the control function data including
PID parameters is also printed out.

To print out parameters, press .

The printout is produced in three pages like
the sample printout which is shown in Figure 5-17-3.

5-17-3. Printing Data.

In test run méde, it is possible to print out mo-
mentarily-changing data, such as input signal Xn,
output signal Yn, temporary register Tn, compu-
tational parameter Pn (excluding IPL unit), and
function extension ;egister An (SLPC and SLMC).

(Register content printout operation).

¢V

) ' to print data X1.

3) ‘ to print data Y2.

“4) to print data Y2 which is written

at the time@ is pressed.

(5) . to cancel key instruction.

In the above key-in sequende, is set in program
mode and step (2) through (5) is executed in test
‘run mode, .

A sample printout is shown in Figure 5-17-4.

Note: The printout examples presented in Figures
5-17-2 to 5-17-4 are A4 sized each.
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SLPC USER ‘PROGRAM ROM ID: Ab462 DATE /7 7/
STEP PROGRAM COMMENT STEP PROGRAM COMMENT

1 LD FL10O ' .51 T
2 GIF 8 1 52 1
3LD K3 ' 53 T
4 ST A1 T sS4 1
Sib K2 [ 55 1
6 TIM 1 H 56 [
760 26 57 1
81D K1 B 58 H
?TIM 1 1 59 s
10¢D K8 60 '
i1 % T 61 1
12 8T Y4 &2 :
13 ST P 1 &3 B
14 LD K 1 b4 1
15 ChP 1 65 H]
16 GIF 21 66 1
17 LD Y 4 1 &7 :
18 FX 1 t &8 H
19 ST A 1 &9 3

20 GO 26 ] 70

21 LD K 2 3 71 T
22 ST FL1O 72

23 LD K 2 ] 73 B

24 ST Y 4 74 :
25 ST P 1 75

26 LD X 1 76 B
27 BSC 77

28 ST Y 1 78 3

29 END 3 79

30 : a0 :
31 a1

32 82 3
33 H a3 H

34 H a4 T
35 85 3
38 as

37 H a7

38 a8 .

39 a9

40 0

41 ' 91 3
a2 B 92 B
43 3 :
44 4

45 [ 95 H

46 96 B
47 97 T

48 T o8

49 1 99 B

So

TAG NG.1

INSTRUMENT NO.1

Figure 5-17-2

. Printout Example of a Program List.
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] SLFC SCALE DATA & CONSTANT ROM 1D: Q0RO DATE  ~
SLPC  TUNING  FARAMETER ROM 1D: 0000 DATE  / / -
XIH  100.0 ToxiL o ose.o
WMODE 1 0 COLD START X2H  100.0 XL 000.8
MODE 2 D CASCADE UFF XaH  100.0 X3L  000.G
MODE 3 © csv2 CLOSE X4H  106.0 XaL  000.0
MODE 4 0 BACKUF MaN XSH  100.¢ XSL  000.0
MODE § 0 + WRITE ENABLE
YIR -0001 YiL  -0001
PB I §99.9 % PB 2 $97.% % Y2H -0001 Y2l -0001
TI 1 1000 SEC TI 2 1000 SEC Y3H -0001 Y3L -0001
TO o SEC T6 2 - 0 SEC YaH -0001 Y4L  -0001
Y5H -0001 YSL -0001
BD 1 0.0 % BD 2 0.0 % YSH -~0001 véL -000!
BB 1 6.0 7 EE 2 0.0 %
BL 1 0.0 % B2 0.0% PIH  100.0 FIL  000.0
ST 1 0 SEC ST 2 0 BEC PZH  100.0 PZL  000.0
WL 0 SEC W 2 ¢ SEC P3H  100.0 P3L  000.0
o 1 0.0 % 6z 0.0 P4H  100.0 F4L  000.0
GB 1 100.0 % 58 2 100,90 % PSH  100.0 PSL  000.0
DL 1 100.0 % DL 2 100.0 % PEH  100.0 PeL 000.0
VL 1 100.0 % VL z 100.0 % P7H  100.0 F7L  000.0
vT 1 1 SEC VT 2 1 SEC PEH  100.0 PSL  000.0
PH 1 106.3 % PH 2 106.,3 %
PL 1 -6.3% PL 2 ~6.3% K1  0.000 K9  ©0.000
MH 1 106.3 % MH 2 106, % K2 0.000 K16 0.000
ML I -4.3 % ML 2 -6.3 % K3 0.000 Kil  0.000
HI 1 100.0 HI 2 100.0 K4 0.000 K{2 0,000
Lot 0.0 Lo z 0.0 K5 0.000 K13 0.000
K& 0.000 Kid  0.000
Pt 0.000 P9 0,000 K7 0,000 KIS 0.000
F 2 0.000 PLO 0.000 K& 0.000 Kié  0.000
P 3  0.000 FIl  0.000
P4  0.000 P12 0.000 CNT 1 1 + 8ASIC CONTROL
PS5 0.000 P13 0.000 ONT 2 1 + BASIC CONTROL
P é 0,000 P14 0,000 CNT 3 0 : LOW SELECTOR
P7 0.000 PiS 0.600 CNT 4 0 1 200 ms CYCLE
F8 0.000 PL&  0.000 CNTS 0 t AUT Mn CONTROL
PX1  =0.000 PX2 =-0.000 IOt 0 N
PY1 -0.000 PY2 -0.000 DID 2 0 T AN
P21 -0.000 P22 -0.000 0103 o0 s IN
DI 4 | £ ouT
1o s 1 OUT
DIO & 1 ¢ outT
TAG NO.:
INSTRUMENT NWO. ¢
TAG NO.:
SLPC  TUNING FARAMETER ROM 1D: U000 DATE  / / INSTRUMENT NO.
20 . U SEC P20 0.0 %
P2t 0 SEC P21 0.0 % . . .
P2z o sEC PEz 0. Figure 5-17-3. Printout Example of Parameters.
P23 0 SEC Pag 0.0 %
P24 o SEC . P24 0.0 %
P25 v SEC P3% 0.0 %
P26 ¢ SEC F3& ¢ 0.0 %
P27 0 SEC P37 0.0 %
FZg 0 SEC F3g 0.0 %
F2? 0 SEC pe? 0.0 REGISTER DATA
FX 1 6.0 % 6X 1 a0 A . 500
FX 2 10.0 % GX 2 10.0 A0z 0.000
FX 3 20.0% oX = AO3  1.000
FX 4 30.0 X% GX 4 A04 0,000
FX § 40.0 % GX S A0  -8,000
FX 6 50.0 % X 6  S0.0 % A12  0.503
FX 7 60.0 % GX 7 &0.0 %
FX 8 70.0 % GX 8 70.0 % FLot °
FX § 80,0 % 6X $  80.0 % froz 9
EX10  90.0 % 6X10  90.0 % Flos °
FX11 108.0 % GXI1  100.0 % foos :
H 1 6.0 % 1 FLO9 0
; FL1O )
H 2 10.0 % 1z
H3  20.0% 13 FLi1 1
H 4 30.0 % Ia
HS  40.0 % Is X1 0.503
Hé 50.0 % 14
H7 40.0 7% 17 PO1  0.200
HEe 70.0 % 1
HY 80.0 % [94 Y1  0.503
H10 90.0 % 1o Y4 0.200
HIl  100.0 % 111
[N 0.0 % M1
L2 10.0 % Mz
L3  20.0% M &
La 30.0 % : g ’
40.0 % H ;
Ls  do.ox ne Figure 5-17-4. Data Printout Example.
Lz 0.0 % M7
L8 70,0 % M8
LY  80.0% M s
L1 90.0 % M10
L1l 100.0 % M1t
TAG NG.:
INSTRUMENT NO.:
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Model SPRG

6. MAINTENANCE.

6-1. Changing Fuse.

To remove the fuse, unscrew the fuse holder cap
in the direction of the arrow mark. To install a new
fuse, insert it into the cap, then screw it into the fuse
holder. '

Fuse part No.: S9510VK.
Rating: 1 A.

Note: Use the dedicated fuse (S9510VK). Do not use
a fuse for other products.

" 6-2. Precautions in Handling User ROM.

User ROM is a EPROM — a MOS (metal oxide .

semiconductor) IC. This type of IC must be handled
carefully, as it may be damaged by static electricity.
Note also that the program written into it will be lost
if ultraviolet rays are applied through the window of
this IC.

Apr. 1989 (KY)

Maintenance 6—1

Observe the following cautions when handling the

ROM:

O Cautions against static electricity:
Be sure to use a conductive mat when carrying and
storing this element. Do not bring the EPROM
into contact with clothes and other substances
that can be charged easily. Do not handle the
EPROM using chemical fiber gloves.

O Cautions against ultraviolet rays:

Do not remove the seal of EPROM except when’
erasing the contents.
When attaching a new EPROM to the controller,
be sure to affix the specified seal to the EPROM.
O Caution not to deform pins:
If the pins are deformed, straighten them, taking
care not to apply force to the root of each pin.
O Caution about installation direction
EPROM may be damaged or deteriorated when EPROM

is installed in the upper and lower opposite direction. In
this case, make a new EPROM.

IM 1B4W1-02E







Model SPRG

7. TROUBLESHOOTING.

If a problem occurs in the Model SPRG Program-

mer, identify the problem and resolve it according to

the troubleshooting flowcharts shown in Section 7-1.

7-1. Troubleshooting Flowcharts.

[1] Problem identification

Instrument
abnormal

Troubleshooting 7-1

If the problem is difficult to find, consult your
nearest YOKOGAWA service station or sales

representative.

Check proper operation of instrument

to which SPRG connects

(

Display
abnormal?

Key inoperahie?

Test run
abnormal?

ROM
read abnormal?

ROM READ Y
TRANSFER

ROM
write abnormal?

(ROM WRITE)

Print
abnormal?

YES

YES

YES

YES

YES

YES

Go to
Section
7-1 [7]

IM 1B4W1-02E




7-2 Troubleshooting . Model SPRG

[2] Display abnormal

,l

Check proper cable connection

(direction and position)

NO (blown)
Is fuse normal?

\

Replace fuse.

Is supply
voltage 25V AC?
(between display card
terminals
1and 3)

Fuse blows out again.]---‘

Y

Faulty power supply
p
card; replace ress key

Is “MAIN
PROGRAM” dis-
played in program
mode?

Move connecting cable
connector or base

Is display erratic?

Faulty keyboard control

Recheck card; replace

1M 1B4W1-02E



Model SPRG

[3] Key inoperable

Is pushbutton
key caught?

NO

Pick key and pull out

il

Is user program valid?

Is writing to ROM
in progress?

Is printing in progress?

- -{When still inoperative

e Looping
e Invalid instruction

Y

Correct user program

Press key

!

!

Recheck

{Normal)
System prohibits key
operations while ROM
writing or printing is
in progress.

Troubleshooting 7-3

IM 1B4W1-02E



7-4 Troubleshooting

[4] Test run abnormal

IM 1B4W1-02E

!

Set PRG/TEST switch to
TEST and press [ RUN; key

Is test run inoperative?

Is user program valid?

Is set data valid? )

is the con-
nected instrument
SLPC, SLMC, SCMS or,

2
5 347 ?.

NO

SPLR or
2
5355

\

e Select switch failure
e Control card failure

Faulty control card; replace

e Program is looping.
e First step is blank.
e Invalid instruction

Correct user program

Set valid data

YES

|

Check fault from
the CHECK display

Check fault from FL1 to FL4
status on SPRG

\

Recheck

Model SPRG




Model SPRG

[5] ROM read abnormal
[6] ROM write abnormal

YES

User ROM is
not written

1

YES

User ROM is not
installed or a
different ROM installed

1

A different type of
user ROM

Install correct ROM

NO

Read abnormal

|

Read ROM or
transfer ROM

Blank ROM?

ROM error?

Troubleshooting 7-5

Write abnormal

YES

“NOT BLANK" - "[ROM failure

)

Erase ROM contents
or replace ROM

“R/W ERROR”

Is user ROM
installed properly?

is ROM socket in
defective contact?

NO

Recheck:

o Inverted (Note)
o Mispositioned pins

e Bent pins or defective contacts

Install user ROM
properly

YES

Note: ROM may be damaged or
deteriorated when ROM is
installed in the upper and
lower opposite direction. In
this case, make a new
ROM.

Replace display card

IM 1B4W1-02E




7—6 Troubleshooting - Model SPRG

[7] Print abnormal

NO

PRINTER ERROR?

@ s power ON?
® Is SELECT lamp ON?

® s printer cover in position?

YES

Is printer ink ribbon out? Check printer 2t

N

@ s paper replenished?

NO
Is
Renew ink ribbon SPRG in test run
mode?
YES
Recheck Set program mode

and print data

Is printer cable
connected properly?

Replace printer Check connector
control card direction and contact

IM 1B4W1-02E
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7-2. Component Replacement.

Follow Sections 7-2-1 and 7-2-2 for removal and

replacement of a faulty unit.

7-2-1. Disassembly.

Figure 7-2-1 and 7-2-2 illustrate the procedures for
disassemblying the Programmer.

(1) Remove the two screws @ and associated two

_ washers on the bottom of the housing. Remove

- the two screws @ and associated two washers
for the power supply cable connection. Remove
the programmer internal assembly from the
housing.

(2) Remove the two screws @ on each side of the

" front panel, and the two screws @ fastening the
connector cable guide.

(3) Lift the keyboard to disconnect two connectors
for the control card and power supply card. Thus
the keyboard and power supply card are separat-

~ed .

(4) Remove the two screws @ that fasten the
power supply card to the bracket. The power
supply card is now free.

(5) To separate the control card from the display
card, proceed as follows:

Remove the four screws (§) that connect the
control card to the display card with the four

studs @

Disconnect connector CN1 from the display card.

Troubleshooting 7-7

(6) To remove the cover from the display card, re-
move the four studs @ Do not perform any
further disassembly.

7-2-2. Reassembly.

Reassemble in the reverse order to the above
disassembly procedures. Check that the connectors
are connected correctly.

Connector Cable Guide

Programmer Internal @
G Assembly /

Figure 7-2-1. Model SPRG Programmer Disassembly
Drawing — 1.

Keyboard

Connector.

Power '
Supply Card |

Bracket

' Contro! Card

Display Card

®

Dec. 1986

Figure 7-2-2. Model SPRG Programmer Disassembly Drawing. — 2.
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YOKOGAWA ’ © Copyright May 1986 (YK). 2nd Edition : May 1988 (YK) CMPL 1B4W1-03E’



Item Part No.

G HwWwN =

OWWON®»

E9Q714JT
Y9304JB

E9714NA

E9714JQ
S9510VK

ESQ716YD

Y9304EB
E9712AC
E9714JJ

Y9308LE

Y9301WE
Y9023NP
EQ712AZ

Q.

—00 = =B [N N R

QO NN

Description

Cover Assembly

Rubber Switch

Pan H. Screw, M3 x 4
Stud

Display Board Assembly

Stud

Control Board Assembly
Fuse (1 A)

Pan H. Screw, M3 x 6

Power Unit Assembly

Bracket

F.H. Screw, M3 x 4
Bracket

Case

B.H. Screw, M3 x 8

Washer
Tag No. Label
Label

CMPL 1B4W1-03E

May 1988
Printed in Japan





Model　SPRG《Style　E）P「09『amme『Y三W∫E只IE！三801MlB4W1・02ElM　lB4W1−02E5th　EditbnUser’SManualModel　SPRG《Sty屠e　E）ProgrammerYEW∫田E∫801MlB4W1−02E玉YOKOGA〈A◆Y）kogawa　Electric　CorporationlMlB4W1−02E5th　EditionNotices■Regarding　This　User’s　Manual　　　　　　　　　　　　（1）、This　manual　should　be　passed　on　the　end　user　Keep　at　Ieast　one　extra　copy　of　the　　　　　　　　　　　　　　　manual　in　a　safe　place．　　　　　　　　　　　　（2）Read　this　manuai　carefully　and　fully　understand　how　to　operate　this　product　before　　　　　　　　　　　　　　　you　start　operation．　　　　　　　　　　　　（3）This　manual　is　intended　to　describe　the　functions　of　this　product．　Ybkogawa　Elec−　　　　　　　　　　　　　　　tric　Corporation（hereinafter　simply　referred　to　as　Ybkogawa）does　not　guarantee　　　　　　　　　　　　　　　that　the　functions　will　suit　a　particular　purpose　of　the　user．　　　　　　　　　　　　（4）Under　absolutely　no　circumstances　may　the℃ontents　of　this　manual　in　part　or　in　　　　　　　　　　　　　　　whole　be　transcribed　or　copied　without　permission．　　　　　　　　　　　　（5）†he　contents　of　this　manual　are　subject　to　change　without　prior　notice．　　　　　　　　　　　　（6）Every　ef「ort　has　been　made　to　ensure　accuracy　in　the　preparation　of　this　manual．　　　　　　　　　　　　　　　Should　any　error　or　omissions　come　to　your　attention　however，　please　contact　your　　　　　　　　　　　　　　　nearest　Ybkogawa　representative　or　our　sales　office．■Regarding　Protection，　Safetyl　and　Prohibition　against　Unauthorized　　　Modification　　　　　　　　　　　　（1）ln　order　to　protect　the　product　and　the　system　controlled　by　it　against　damage　and　　　　　　　　　　　　　　　ensure　its　safe　use，　make　certain　that　all　of　the　instructions　and　precautions　relating　　　　　　　　　　　　　　　to　safety　contained　in　this　manual　are　strictly　adhered　to。　Ybkogawa　does　not　guar−　　　　　　　　　　　　　　　antee　safety　if　products　are　not　handled　according　to　these　instructions．　　　　　　　　　　　　（2）Be　sure　to　use　the　spare　parts　approved　by　Ybkogawa　when　replacing　parts　or　con−　　　　　　　　　　　　　　　sumables．　　　　　　　　　　　　（3）Modification　of　the　product　is　strictly　prohibited．　　　　　　　　　　　　（4）Reverse　engineering　such　as　the　disassembly　or　decompilation　of　software　is　　　　　　　　　　　　　　　strictly　prohibited．　　　　　　　　　　　　（5）No　portion　of　the　soflware　supplied　by．Ybkogawa　may　be　transferred，　exchanged，　　　　　　　　　　　　　　　ieased　or　sublet　for　use　by　any　third　party　without　the　prior　permission　of　Ybkogawa．■　Force　Maleure　　　　　　　　　　　　（1）Ybkogawa　does　not　make　any　warranties　regarding　the　product　except　those　men−　　　　　　　　　　　　　　　tioned　in　the　WARRANTY　that　is　provided　separately．　　　　　　　　　　　　（2）Ybkogawa　assumes　no　IiabiIity　to　any　party　for　any　loss　or　damage，　direct　or　indirect，　　　　　　　　　　　　　　　caused　by　the　user　or　any　unpredictable　defect　of　the　product2004．05．01−00Model　SPRGContentsCONTENTS8θC∫ゴ0πτ躍ε　　　P短88．．．1−1．．．1−18θα∫0ηTπ1θ■12．034．INTRODUCTION．．．r．．．．．1−1．Model　and　Suffjx　Codes．1・2．Scope　of　This　Manual　and　　　　Associated　Manuals．．．．．．．GENERAL．．．．．．．．．。．。．．．2−1．　Standard層Specifications　．．．．．．．2−2．Model　and　Suffix　Codes．2−3●　　Opt圭011s　　・　●　．　．　．’○　●　．　．　．　・2−4．　　Accessories　．．．．．．．．。INSTALLATION．．．．．．．．．　　．．　．3−1．　　Installation　　．　．　．　．　．　．　．　．　．　　　　・　．　　σ3−2．　Cable　Connection．．．．．　　3幽2−1．　Cable　Connection　　　　　　　Procedures　．．．．．．‘　　3−2−2．Cable　Disconnection　　　　　　　Procedμres　．．．．．．　　3−2−3．　　　　　　　S：LMC　or　SCMS．．．，　　3−2−4．3−2−5．3−2−6．　　3−2−7．　　　　　　　Printer　．．．．．．．．．．。．．　　3−2−8．Tuming　ON　the　Power．．PRINαPLES　OF　OPERAT10N．．4−1．　Principles　of　Operation　．．．．4−2．Simple　Program，　Ex輩mple−1．　　4−2−1．　Preparation　．．．・・…　　。　　4−2−2．Proglammin9．．ご．．．．．　　4−2−3．Test　Run．．．．．．．．．．　　4・2d4．　Spec運yj血g　pisplay　Table4・3．Simple　Program，　Example−24−3−1．4・3−2．4−3−3．4・3・4．4−3−5．　　　　　　　　　　　　　　o　　　●　　　●　　　．　　　●　　　■Connecting　SPRG　to　SLPC，　　　　　　　　　　　　　　●　　　●　　　o　　　●　　　●　　　●Connecting　SPRG　to　SやLRPlogrammable　Comput�q9Unit．．．．．．．．．．．．．．．．．Colln�tting　SPRG　to　IP：LComputing’rtatio11．．．．．．。Connect三ng　SPRG　to　IPLComputing　Unit．．．．．．．．．Connecting　SPRG　to　　　　　　　　　　　　　　　　■Prep　aration　．．．．．．．．．Programm加g．．．．．．．．Test　Run．．．．．．．．．．．Chang�qg　Constants　durj�q9Test　Ru11．．．．．．．．．．．．Specifying　Display　Table　．1−12−12−22−22−22−23−13−1』3−13−13−13−23−23−23−3．．．3−3．．．3−3．．．4−1．．．4−1．。．4−2．．．4−3．．．4−3．．．．4−3．．．4−4．．．4−5．．．4−5．．．4−5．．．4−610！〇一一445．　OPERATION．．．．．．．．．．．．．．．◎．．．　　　5−1．　Frollt　Pane1，　Features．．．。．．．．．　　　592．　Toggle　Switches．．．．．．．．．．♂．　　　　　5−2−1．Mode（TEST　RUNIPROGRAM）　　　　　　　　　　Switches．．．．．．．．．．．．．．5−1　　　　　5。2−2．Power　Switch（POWER5−3．　　5−3−1．　　5−3。2．　　5−3−3．　　5−3−4．　　5−3−5．　　　ON10FF）．．＿．．．．ProgrammeτControl　Keys・　5−3−6．　　5−3−7．　　5−3−8．　　5−3−9，回（S聴tk・y）．．＿回（Sh鰍・y）＿＿．．．国（M・坤・・9・amk・y）国（Subp・・脚k・y）．国（S�qu1・ti・n　p・・9・amkey）．．．．鱒．．．．．・．．．．國（P・・9・am−e・a・�qgk・y）国（R・・etk・y）＿＿国（マ・・脚一W・it・k・y）・圃（P・・9ra町ead　k・y）．解勲−1｛置一一一鞘く4《》く」5−25−25−25−25−25−25−3−10．回（P・・脚t・aη・f・・k・y）5−3−11・回（T・・tmn’・x・cuti・n　　　　　key）．．．．．。．．．．．。．．．．．’5−25−3−12．国（Clea・一pati・1・・a・u・e一key）．．．．．．．．．．．．5−3−13．国（F・・w・・d−st・pk・y）5−3−14．国（Back−st・p　k・y）．．．56−15．国（E嘲k・y）．＿，5−3−16．国（D・1・t・p・・9・am・t・p2内∠22内∠2騨」一一一廓｛」《》《」fJ《ゾ《」弓」6」｛5角」【一一「《ゾくげ5くり●　　C　　o　　・　　　　　key）．．．．．．．．．．．．．。．．。5−35・3−17．國（P・・am・t・・ef・・血95−4．5−5．5−6．5免7．5。8．5−9．　　　key）。．．．．．．．．．．．．．乳．．Numeric　Keys．．．．．．．．．．．．．Register　Keys．・．．．．．．．．．．．．．DIO　Designation　Key　．．．．．．．．CNT　Desigllation　Key　．．．．．．．．Computational　and　ControlProgram　Keys．．．．．．．．．．．，、mNumber　Setting　Key．．．．．．．5−10．Prillter　Colltrol　Keys33334脚一一一騨ご」く」《4く4『」5−1・一1．国（P・・脚li・tk・y）5・1σ2．国（Di・p1・y　t・b1・，・…t・蜘nd　　　　　parameter　keys）。　．　．5−1・・3・国（R・暫・ter　k・y｝…47・77一輯一一8JfJくソく》．．5「7．．5−7＠Copyright　1986．5th　Edition：Apr　2007｛KPllMlB4W1−02E”“Contents∫εcごfoηη∫1εPbgε5−11．Preparation　for　Operation　　．．．．．　5−7　　5−11−1．Connecting　Power　Source　　　　　　　　Plug．．．．・．．・・・・・・・・…　　　5−7　　5−11−2．Connecting　Programmable　　　　　　　　InStrUment。．．．．．．．．．．，5−7　　5−11。3．Connecting　Printer　．．．．．．．　5−75−12．Keying　in　Program　＿．．．．．．．．5−7　　5。12。1．Preparation　．．．．．．．．．．，．　5−7　　5・12−2．Initializing　Programmer．．．．5−8　　5・12−3．Keying　in　Main　Proglam．．．．5−8　　5・1．2−4．Keying　in　Subprograms．．．．5−8　　5−12−5．Keying　in　Silnulation　　　　　　　　PI。gram．．．．．＿．＿．．5−8　　5−12−6．Key圭n9血DIOs　．．．．．．．．．5−9　　5−12−7．K：eying血Constants　．．．．．．　5−9　　5−12−8．Designathlg　Control　　　　　　　　Functions　。．．．。．．．．．．．．．　5−9　　5・12−9．Designating　Display　Table．．5−10　　5・12。10．Setting　ROM　ID　Number．．5−105−13．Modifying　Program．．．．．．，．．5−10　　5−13−1．Deleting］［ncorrect　Key　　　　　　　　Entry。．．．．．．．．．．．．．．　　5・13−2．Deleting　Program　Step．．．．．　　5。13−3．Inserting　Program　Step　．．．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　5−10　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　5−11　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　5−11　　5−13−4．Jump　Inst則ction　Target　Address　　　　　　　　Changes　AutomaticaUy　．．．5−115・14．Test　Run．．．．．．．．．．．．．．．．　5−12　　5−r4。1．Test　Run．．．．．．．．．．．．．　5−12　　5。14−2．Load　Rate　of　Program．．．．5−12　　5−14−3．Displaying　alld］Modifying　　　　　　　　Register　Data．．．．．．．．．．　5−13　　5−14−4．Change　of　Parameters．．．．5−145−15．Storing　a・Program　in　ROM．．．．5−14　　5−15・1．Storing　Program．．．．．．．．5−145・16．Reading　or’drasing　ROM　　　　Program．．．。．．．．．．．．．．．．　　5−16−1．Readhlg　ROM　contents．．．　　5。16−2．Eras士ng　ROM　Contents．．．5−17．Printout　．．．．．．．．．．．，．．．．　　5−17−1．Printing　a　Program　List．．．　　5−17−2．Printing　Parameters．．．．．．　　5−17−3．Printing　Data．．．．．．．．．．5555666111孟111一工一一一騨一一一55555、55IMlB4W1−02EModel　SPRG5εc∫foηη∫1ePα9ε67●MAINT：ENANCE．．．．．．．。．．．．．．．6−1．　Changing　Fuse　．．。．．．．．．．．．．6−2．　Precautions　in　Handling　　　　User　ROM．．．．．．．．．．．．．．．．TROUBLESHOOTING　．．．．．．．．．．，7。1．　Troubleshooting　Flowcharts．．．，7−2．Component　Replacement．．．．．．　　7・2−1．Disassembly．．，．．．．．．．．．　　7・2・2．Reassembly．．．．．．．．．．．．Customer　MaintenanceParts　List・・・・・…　CMPL6−16−111乙−乙7「7」7「一一一一【翻6777771B4W1−03EModel　SPRGIntroduction1−11．INTRODUCTION．　　This　hlstτument　was　thoroughly　tested　hl　the　fac・toly　befoτe留1ipment．　However，　you　Should　inspectit　for　visible　damagg　to　conf�q1血at　it　was　not　dam・aged　in　transit．　You　Should　also　conf�q1血at　youhaveτeceived　a皿standard　accessolies．　　Read　this　chapter　befoτe　commenc血9　to　use　th誌血stlument．　Foτot血er　hlfom　ation，　check　the血dexand　oUler　chapters　of血is　manua1．Step・2：Sto血g　Application　Programs　in　ROM（Read　　　　　Only　Memo】ry）．　　This　is　covered　by　this　hlst則ction　manua1．11−1．Model　and　Su茄x　Codes．　　The　model　and飢1伽【codes　are　maτked　on　a　nameplate（see　F：ゆτe　1騨2層1　foτ10catio豆）．Conf�q｛血at　youτeceived　what　you　ordeτed．If　y。U　haVe・�py　qUeS廿0�oab。Ut　thS廊t�oent，please　contact　either　your　nearest　YoklogawaSales　＆　Ser吋ce　Office　or　Yo1【ogawa　ElectdcCoτporation，　Tokyo，　Japan・1−2．Scope　of　Th治　Manual　and　Assoc�qted　　　Manuals．月賦N8moplate観吻SPRG　Progr8mmorFigure　1。2・1．’User　ROM　and　SPRG　Programmer．　　Th鵬Instruction　Manual　cove路handling，　opela血gand　simple　maintenance　procedules　for　tlle　SPRGProgrammer．　　Using　this　Plo9�qmer　wit血the　SLPC　Programma。ble　In　dicathlg　Contro皿er　血volves　the　followhlgthree　steps：This血struction　manual　cove∫s　onlyStep　2　be1◎w．　For　Steps　l　and　3，　see　the　relatedhlst】「uction　manua1．Step・1：ApPhcations　programming．【Reference　Manuals】�@“恥・邸・mm・bl・血・tmm・nt・Fun・廿。n・and　Ap−　　　phcations，，　TI　I　B4C2・02E．Step・3：　】�q［itiati繊30peration・lReference　Manuals】　　　　　』�@“SLPC　P・◎軍・�o・b1・血dica廿・g　C。nt・・11…　　　IM　IB4C2−04E．σ“SPLR　P・・脚m・b1・C・mput�qg　Unit・　　　IM　lB4L3。01E．�B・SLMC　P・・脚m・bl・hdicat血g　C・nt，・n，，　with　　　Pulse　Width　Output”IM　I　B4C3。02E．�C“SCMS　P・・即・mm・bl・C・mput血g　St・ti・n・　　　IM　lB4D6．01E．Apr。1989｛KY⊃lM　184W1・02EModel　SPRGGenera12−12．GENERAL．　　The　SPRG　Programmer　is　designed　to　stbre　controland　computational　programs　−　e．9．　for　the　SLPCProgrammable　Indicating　Controller，　the　S】⊃MCProgra血mable　Indicating　Controller　with　Pulse　WidthOutput，　the　SCMS　Programmable　Computing　Statio血，or　the　SPLR　Programmable　Computing　Ullit−inROM（Read　Only　Memory）．　　The　Programmer　can　also　store　programs　for　theIPL　Computing　Station　and　IPL，　Computing　Unit（Model　5ま47，5§55）l　　When　the　Programmer　is　used　with　the　SPCMPulse　Computing　Unit，　it　can　set　and　display　SPCM，sparameters．The　Programmer　has　the　following　functions：●Programming　functions．　　This　programmer　is　used　to　prepare　SLPC，　S：LMC，SCMS　or　SP：LR　computational／control　programs−together　with　parameters，　constants　and　displaytables−and　it　stores　them　in　its　RAM　memory．r●　Test　run　functions．　　　Computational　e耳pエessions　for　the　S：LPC，　SLMCor　SCMS　allow　you　to　create　a　simulated　processand　a　closed　con毛rol　loop　without　using　processsimulatof　to　perform‘‘test　run”for　checking　opera−tion　of　process　contro1．（SP工R　computational　expressions　may　also　be‘‘testnm，’off　line：signals　may　be　apphed　to　the　inputterminals，　and　the　corresponding　outputs　measure．d）．●　Function　of　stor血1g　programs　in　ROM．　　　Control　and　computational　expressions　which　havebeen　successfully‘‘test　nm”call　be　stored　into　ROMby　the　programmer．●Fullction　to　read　and　print　progr融ms　in　ROM．　　　This　programmer　can　read　application　programs−control　and　computational　expressiolls−from　ROMinto　the　programmer，s　RAM　memoly，　where　theymay　be　edited　or　printed　out　together　with　parame−ters，　constants　and　display　tables．　Programs，　para−meters，　constants，　display　tables　and　register　contentsmay　also　be　prhlted　out　on　a　printer．Figure　24−1．　Extemal　View　of　SPRG　Programmer．lMlB4W1・02E2−2GeneraI2−1．Standard　Specifications．Operat血1g　keyboard：　　Com餌ises　41　keys：nりmeric　keys，　fUnction　keys，　　and　command　keys−e．g．　for　readillg侮om　ROM），　　sto血g（to　ROM），　hlitializing（RAM）and　test・　　run111ng　programs。血d亘catorζSixteen−digit　alphallumeric　dispユays　forprogra1血　codes，　c6nstants，　display　tables，　inputloutput　data　etc．ROM　80cket：ROM　is　plugged　illto　this　socket　fbr鈴ad血1g　or　storl�q9　Programs　and　data　l�qROM：・Co�oection　to　instmment：Special　cable，0．6。m　lollg，with　conllector．Co�oection　to　pri耐er：Specぬ1　cable　for　p1血1ter．Cable　length：2m（6．6　ft）．恥a�oer　used舳：S工PC　Programmable　hdi・catlng　Colltroller（Styles　A　and　E），　SLMC　Program。mable　Indicating　Contro皿er　with’pulse　width　output（Styles　A　and　E），　SCMS　Programmable　ComputingStation，　SPLR　Programmable’bomputing　Ullit，　Mode15；471PL　C・mpu廿ng　St・ti・n（・rder　accept・nce　i・di・c・ntinu・d），　M・del　5蓋551PL　C・mputing　U・it（order　acceptance　is　discontinued）．powef　and　G暫ound　Wiring：JIS　C　8303　two−poleplug　with　earthing　contact（1：EC　A5−15，　UL498）．Cable　length：2m（6．6　ft）．Power　supply：Two　versions，　for‘‘100　V，，（standard）or‘‘220　V，，（option！A2ER）．　Both　versions　mayuse　AC　o■DC，　without　change　to　the　instrument：Version100V220VDC｛polarity　reversible｝20to　130　V120to　340　VAC　l47　to　63H2180to　138　V．134日目　264　VMax�qum　power　consumption：　　330mA（with　24　V　DC　supply）．　　11．2VA（with　100　V　AC　supply）．　　15．3VA（with　220　V　AC　supply）．InSUIatiOn　reSiStanCe：　　　　　　　　　　　　　　　　．　　Between　ROM　socket　p�qand　ground　termina1：　　100MΩ（with　a　500　V　DC　insulation　tester）．Didectric　strengtぬ：　　Betwee血ROM　socket　pin　and即ound　te�ohla1：　　500VACfor　lmin．　　Between　power　temlinal　and「grou血d　telhlina1：　　1000VACfor　l　m血（100Vversion）．　　1500VAC　for　l　min．（220　V　version）．Outside　d�qensions：255×155×95　mm（10．O　X6．1×3．7in．）．Weight：1．8kg（4．01b）．lM　184W℃・02EModel　SPRG2。2．Modd　and　Suf僅x　Codes．ModelSuffix　oodesStyloDescrilptionSPRG●　■●●●　●　■　O　o　●　■■　●■　●　●　●　o　●　●　●　●　●　9　●　●　●　●o●　●　■●　■　●●　●・．●・●●・■■●■●●●oProgrammer・000．．。．．．．．．。．。．．．．。．．．＿．・o・o●●●●●●■●●●Always　OOOStyle　Code＊EStyle　EOption1A2ER220Vpower唐浮垂垂hy2●3．　Options．！A2ER：：For．‘‘220　V　velsion”power　supply．2−4．Accessories．Tool　for　puU�qg　ROM　hom　socket．．．．．．．Convelsion　plug　for　tworpole　socket．．．．．．Extension　card　for　SPLR．．．．．．．．．．．．．．Fuse（1A）．．．．．．．．◎．．．1．．．．1．．．．．．1piece．1pie�t．1piece．1piece．Note：The血se（S9510VK）is　the　dedicated血se　Do　not　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，　　　　u串eit　fbr　other　produqts．Apr．1989｛KYlModel　SPRGlnstallation3−13．INSTALLATION．381●　Installa｛：ion．3爾2．Cable　Connection．　　The　SPRG　programmer　is　designed　to　be　placed　onawork　bench．　It　is　lecommended　to　pτovide　a　work・bench　laτge　enough　to　hold　the　programmer，　otherinstruments　to　be　used　with　it，　and　a　printer．Nomla10perathlg　ConditiohSAmbient　temperature：Oto　40。　C（32　to　104。　F）．Ambient　humidity：5to　90％Relative　Humidity　　（non。COllde115ing）・CAUTlON3・2・1．Cable　Connection　Procedures．（1）Tum　OFF　the　power　for　the　SPRG　and　assoc玉　　　ated　instruments（programmable　hldicating．cont−　　　rO皿er，　COmpUting　StatiOn　Or　Unit）．（2）Set　the　SPRG　to　PROGRAM　mode．（3）Connect　the　SPRG　cable　connector　to　the　　　programmable　indicating　controller　or　computing　　　unit（see　Subsections　3。2−3　through　3−2｛）．（4）Tum　ON　the　SPRG　power．（For　220V　power　　　SUPP1防plug　the　SPRG．）（5）Tum　O：N　t耳e　power　for　associated　inst］ruments．Befbre　connecthlg　or　disconnect�q9　the　cable，remove　the　power　from　both　the　programmerand　the　associated　血1st】rument（e．9．　SLPclSPLR）．　Do　not　remove　the　SPRG　power　cablewith　the　p6wer加rned　ON．3・2．2．Cable　Disconnection　Procedules．））−昌角∠（（（3）（4）Set　the　SPRG　to　PROGRAM　mode．Tum　OFF　the　power　for　the　associated　l�qstru−ments．Tum　OFF　the　SPRG　power．（For　220V　powersupPly，�oPlug　the　SPRG．）Disconnect　th，e　SPRG　cable　connector　fromthe　associated　hlstnlments．脚ゆ0εLSPの6蝿P嚇OGR《餉縦旧　犠H鷺　書210　255■鴨顛　　　　　■9■曜　　　　　”願早@二二回［ヨ凹剛。。剛幽ガ＿馴�回回回回回回．鵬幽αP図σ鵬　働　o脚　　○�国回［コ［…］［ヨ国。巳鵬曜梶L蘭。鴨■嵐70Pα7∩■●u騨●�［1］直面［i］［ヨ［ヨ●■69◎●●◎の●嵐。旧昌　騨胤　●o餌　闇脚曹d1［ヨ［i］［凶日［一瓢。　uL　嘱▼u盤悩胤席f　賜も　鳳c凹凹詠口回国145±5155±5層一だ「ll●oUnit：mm　　　　　　．一11、＿：63±295±58Figure　3・1・1．　Outside　D�qensions　of　SPRG．lMlB4W1−02E3−21nstallation3・2−3．Connecting　SPRG　to　SLPC，　SLMC　or　SCMS．　　Refer　to　Figure　3−2−1．，（1．）Withdraw　the　SLPC，　S：LMC，　or　SCMS　from　its　　　housing　unt丑it　stops　at　the‘‘service”position．　　　Remove　the　side　cover　to　access　the‘‘program−　　　mer’，　socket（see　Figure　3−2−1）．（2）Insert　the　SPRG　programmer’cable　collnector　　　in　the　SLPC，　SLMC，　or　SCMS　soc：ket　so　the　　　two　marks（▲）coincide．ノ／　　　　クつり��つ〔つ〔日匪固圓6禽ミ〜、・％、b　　／欝．▲MarkSPRG　ProgrammerFigure　3・2−1．　Connection　to　SLPC，　SLMC　or　SCMS．3−2。4．Connectihg　SP・RG　to　SPLR　Programmable　　　　　Computing　Unit．（1）When　the　SP：LR　module　is　removed　from　its　　　housing，　a　colmector　socket　apPears（忘ee　Figure　　　3−2−2）．（2）Insert　the　SPRG　p士ogrammer　connector　so　that　　　士he　triangle　mark（▲）coinoides　with　that　on　the　　　correspondiag　SPL，R　socket．（3）use　an　extension　card　to　c6nnect　the　sPLR　　　module　to　the　connector　in　the　housing．IMlB4W1−02EModel　SPRGSPRG　Pr◎gram出er配謹Connection　bydxtension　Card副欝す1口砿lr1π111ク　◎／為●騨りσ　、7モ％．@1’　11　τ冷コ　ぷ函　　　ぞo／欧1口　　　1口Figure　3・2・2．　Connection　to　SPLR．3−2−5．Connecting　SPRG　to　IPL　Computi皿g　Station。　　Refer　to　Figure　3−2−3．（1）When　the　IPL　module　is　removed　ffom　its　hous−　　　ing，　connector　socket　CN2　apPears　on　its　left　　　side．（2）Open　the　lock　lever　of　socket　CN2，　a皿d　insert　　　the　SPRG　connector　so　that　its　triangle　mark　　　（▲）coincides　with　that　on　the　socket．　Complete　　　the　lock　lever．　マ＼躍。マ1／／Figure　3−2−3．　Connection　to　IPL　Computing　Station．Model　SPRGlnstallation3−33・2・6．Connecting　SPRG　to　I肌Computing　Unit．　　Refer　to　Figure　3。24．（1）When　the　IPL　module　is，drawn　from　its　rack　　　houshlg，　connector　socket　CN2　appears　oll　its　　　left　side．（2）Open　the　lock　lever　of　socket　CN2，　and　insert　　　the　SPRG　connector　so　that　its　tエiangle　mark　　　（▲）coincides　with　that　o血the　socket．　Complete　　　the　lock　lever．声疏ノ。�@信Figure　3・2−4．　Collnection　to　IPL，　Computing　IJnit．3・2・7．Connecting　SPRG　to　Printer，　　Refer　to　Figure　3−2−5．（1）The　pr血ter　conllection　socket　is　on　the　left　side　　　of　SPRG．（2）　Insert　the　printer　connector（the　plug　can　be　　　only　hlserted　one　way）．ノN難’■、Connector　for　the　PrirlterFigure　3−2・5．　Connection　of　Pτinter．3・2・8．Turning　ON　the　Power．　　After　connecting　the　above−mentioned　cables，connect　the　power　ph19．Apr．1989｛KY》lMlB4W1−02EModeポSPRGPrinclples　of　Operation4−14．PRINCIPLES　OF　OPERATION．4−1．Principles　of　Operation．　　When　a　proきrammable　illstm冥nent　such　as　SLPCand　tlle　SPRG　Progτammel　are　connected　together，the　operating　p血ciples　of　th．e　system　are　as　sh．own　inFiguτe　4−1−1．　The　programmer−consisting　of　ROM，RAM　and　inte�uace−is　colltro皿ed　by．the　CPU　of　the血stmment£onnected　to　the　plogrammeL　A　switchon　the　programmer　selects　program　mode・or　test　nmmode．　In　pτogram　mode，　the　program　is　stored血RAM−2．　The　procedure　is　as　follows：1．Press　the　p士ogrammer　keys　to　enter　a　program，　or2．Trallsf6r　the　progra面f士om　User　ROM　mounted　　in　the　instrument　to　RAM−20f　the　programmer，　　or3．血selt　User　ROM血to　the　sqcket　on　the　pro−　　grammer　to　transfer　its　program　to　RAM。2．After　sto血g　tlle　program　hl　RAM−2　by　the　aboveprocedure，　switch　the　system　to‘‘test　ruh，’mode　sothat　the　program−includ血1g　I！O　signals　to／ffom　thepr・cess−w血be　exe�pted。For　the　SLPC，　SLMC　or　SCMS，　it　is　possible　notonly　to　store　a　process　mode1（a　program　whichsimulates　the　plocess）into　RAM−2　but　also　to　testthe　closed　loop　operation　of　the　controUer　off　lineusing　the　process　mode1．　Data　in　each　register　canbe　displayed　on　the　programmer　display．　This　isconVenient　for　program　debugging．　Parameters　canbe　cllan箪ed，　by　plessing　the　programmer　keys，　evenwhen　the　system　is　in　test　lun　mode．If　programs　are　satisfied，　hlstall　ROM　which　is　notwτitten加the　programmer　ROM　sock：et　and　writeaprogram　stored　in　RAM−2．　Parameters　set　by　theprogrammer　tuning　panel　are　stored　hl　ROM　of　theSLPC，　SLMC　or　SCMS　as　initial　values．　The　contents’of　ROM　appear　on　the　SPRG　Programmer　display．So　you　can　check　them．After　a　program　is　stored　in　ROM，．the　ROM　is　plug−ged　illto　an　S■PC　instrument，　the　programmeris　disconnected，　and　the　inst］rument　can　then　executethe　program．@by　itself．●＼SPRG　ProgmmmerF蛙＝醸1：：8撫＝警ll巽；：1舞i・iROM・2ROMSocketDisplayロ　ロ一町ロロロロロロロロロ・晶晶ロロロロロ三下ロロ丁丁ロ錦岡ロロロロロロロロロロロロSLPC　Programmable　lndicating　CootrollerKeyRAM・2《PrinterUserROMConnector》ROM−1●’gh一一輌剛ロロロロロロロロロロロロコ　　　の　　　ロ　　　の晶晶ロロKevboard＆Dlsplay1・p・tに＝＝◇o・tp・tぐ＝＝＝コRAM・1ControlUnit日艦＝コ1＝コローFigure　4−1−1．　Pr�qciples　of　Ope蜜ation．lMlB4W可一〇2E＼4＿2Principles　of　OperationModel　SPRG4−2．Simple　Program，　Example・1．　　For　easy　handling　of　tllis　instrumellt，　Some　sまmpleprogramS　are　generated．　Detailed　key　opeτationsare　described　in　Section　5．DC　voltage！current　standard：YOKOGAW：電s　Model　76510r　equivalentDigital　voItmeter：YOKOGAWA’s　Model　75620r　equivaIentDigitalVoltmete「Mode17562　1to　5　V＋DC0羅鰻§8§　　　　　　DC　Voltage！1to　5　V　Current　StandardDC　．　＋’ModeI7651oFigure　4・2・1．　Wi血g　Diagram　fol　SLPC，　SLMC，　　　　　　　　　　　or　SCMS　Test　Run．　　．’響AOM�FROFW0曾9。H　　ooCO　P　γOJ　　o　oDO　　　　OKCVoltage1浮窒窒?ｎｔ　Standard　1to　5　V十7　10\臼。・ooMode1V651一Digitaluoltmeter◎5U℃to　5　V　　9　1Rρo÷Mode1V562uし2鞠　　　　　　　　　　　豊@　　　　　　　　　　1@　　　　　　　　　　I@　　　　　　　　　　l@　　　　　　　　　　＊1@　　　　　　　　　　IMake　this　comectiomf。r　M。del　5247　　1　　　　　　　　　　　1　　　　　　　　　　　魯◎《7GroundingPowerSupplyFigure　4・2・3．　Wh・ing　Diagmm　for皿�jStation　　　　　　　　　　　（M・d・15舞47）T・・tRun・　　　　　　　　Digital撃狽潤@5　V　　VoltmoterJ　O　K　　　　　　　DC　　　　＿插H輔ModeIV562＾◎F　　　　．@　　　　　　Use　Extenslon@　　　　　CardbVoltage！浮窒窒?ｎｔ　Standard　l　to　5　V．　　瓢盾潤@御鰯　　　　　　　十｡＋　DCMode1V6511�B�D脚2◎6V　0　86　�GDigltaluoltmeter1to　5　V　　　　　　十c一Mode1V562oAO　F　　◎9◎H　　�G，寓0@◎CVoltage／浮窒窒?ｎｔ　StandardMode1V651。��。1翼　7�G4P歌：　　民　暫　1to　5　V十一　　　　　置@　　　　；@　　　　2@　　　」　　　　　3　　　　　3@　　　　；U　　翼し2�B趣Make　this　connectlon?ｏｒ　Model　5255@　　　　L一GroundingPowerSuppIyFigure　4・2・2、　Wiring　Diagm血for　SPLR　Test　R加．Figure　4・2−4．Wiring　Diagmm　for　IPL　Unit（M・d・15葦55）T・・tRun．．lMlB4W1−02EModel　SPRG4。2．1．Preparation．1．Connect　the　SPRG　Programmer　a血d　test　instru。　　ments　as　shown　in　Figures　4。2−1　t�qough　4−2−4　　to　check　that　opefation　of　the　Prggrammer　　in　test　rull　mode　is　norma1．　Leave　the　power　　supPlies　disconnected．2．set　the　TEsT　RuNIPRoGRAM　switch　to　PRo・　　GRAM　mode．3．Connect　the　instrument　alld　the　progfammer　as　　illustrated　in　Section　3−2．4．Comect　the　pfogfammer　to　the　power　s叩Ply，　but　　leave　its　poweτswitch　tumed　off．（No　power　switck　　魚｝rthe　SPRG　of　220V　power　supply．）5．Tum　ON　the　pfogrammeτpower　switch．．　Conllect　　power　to　the　programmable　instnlment　and　test　　血1stτuments　and　allow　t�qe　for「warming　up．　（No　power　switch　fbr　the　SPRG　of　220V　power　　supPly．）For　the　IPL　unit，　the　fai1　indicator　　lamp　（red）　虹帥ts，　and　the　fa皿　contact　opens・　　This　operation　is　lloτma1．6．Key　6peτation（1）回（2）□　　Afteτamoment（3）回（4）□　　Aftel　a　mom6nt　　Programme∫displayMAIN　PROGRAM・m　l　　　　　　FINIT　PROGRAMMAIN　PROGRAMm　l　　　　　　GlNIT　PARAMETERMAlN　PROGRAMThese　key　opeτations　prepare　tlle　programmer　toaccept・n・w　p・・9・am（P・e・・血9回�pd□k・y・血・equ・nce　h・・th・fun・ti・n國一血iti・血・）・Refer　to　Subsections　5−3・・1　and　5−3−2．4・2・2．ProgrI�oming．1．As　an　example，　enter　the　s�qPle　program　shown　　below．　　　　　　　　　　01　　LD　　　X　1　　　　　　　　　　02　　ST　　　Y2　　　　　　　　　　03　　END　　This　progra無reads　input　signal　l　and　provides　　output　sign瓠2．（1　to　5　V　DC）．Principles　of　Operation4−32．K：ey　operatlon（1）回（2）区1（3）巨］　Pro客ram面er　displayMAIN　PROGRAMm　1　しDm　l　LD　X＞m　1　しD　X1Completion　of　the　fh’st　step（4）団く5）図（6）回m　2　STm　2ST　Y＞m　2　ST　　Y　2Completion　of　the　second　step（7）国｛＝回國｝m　3　ENDCompletiQn　of　the　third　step　　Press　the　k：eys　in　order　of　pτogram　steps．　　The　symbo1　＞，　which　apPears　w皿e　keyillg　i11・　　program　steps，　prompts　the　useτto　enter血ore　　information　to　comPlete　a　progranl　steP．If　k・y・nt曙i・囲id，　P・ess　th・團（cance1）・・匡］（d・1・t・）k・y（・ee　Sub・ecti・n・5−3・12・nd　5−3−16）．3、P・ess　th・国・nd［1］k・y・t・c・nfhm　th・t　th・　　program　elltry　is　Correct。　　Key　operation　　　　　　　　Programmer　display　　　　　　　　　　　　　　　　　　　　　m　3　END（1）国　　　　MAIN　PROGRAM（2）国　　　　m1LDX1（3）国　　　　m2STY2（4）［コ　　　　m3END4・2・3．Test　Run．Conf�qthat　the　plo脚mns　no畑1y（produc一血gan　output　colresponding　to　the　apPhed　input）byatest　ru11：1．Set　the　TEST　RuNIPROGRAM　switch　to　TEST　　RUN．2．Key　opeτation　　　　　　　　　Programmer　display　　　　　　　　　　　　　　　　　　　　　m　3　END（1）国｛＝回回》　TEST　8UN3．Vaτy　the　hiput　voltage−applied　to　the　instrument　　from　the　voltage　source−within　the　range　of　l　to　　5VDC．　The　reading　on　the　digital　voltmeter　con」　　nected　to　the　output　te�oinal　of　the　instrument　　should　coi血cide　with　the　output　voltage　from　the　　VO盈tage　source．IM¶84W1・02E、4−4Principles　of　Operation4．For　the　S：LPC（or　S：LMC）Programmable�qdicating　　Controller，　when　XI　is　selected　using　the　tuning　　panel　keyboard　on　the　side　of　the　cont：roller，　　the　SLPC（o士SLMC）displays　the　values’between　　O．0’and　100．O　corresponding　to　input　signals　　within　the　range　l　to　5　V　DC．　Y2　can　be　selected　　and　displayed　ill　the　same　way　as　for　X1．5．For　the　SCMS　PIogrammable　Computing　Station，　　select　Xl　with　the　data　selection　key．　The　SCMS　　displays　O．O　to　100．O　when　the士nput　signal　of　　lto　5VDC　is　applied．　Y2　can　be　selected　and　　displayed　in　the　same　way．6．For　the　Model　5蓋471PL　Computing　Station，　when　　the　uppeτdisplay　select　lam宝）is　lighted，　the　display　　varies　between　O．O　alld　l　OO．O　in　response　to　varia−　　tion　qf　the　input　signal　within　the　range　l　to　　5VDC．　Y　2　can　be　selected　by　the　selector　switch　　and　displayed　in　a　similar　manner．7．The　contents　of　the　j血put　and　output　reg茸sters　can　　be　displayed　on　the　programmer　display．　　Key　operation．　　　　　　　2rogrammer　display　　（1）［刃［i］　　　　　　　X1　□□□□□（2）回回　　　Y2□□□平骨4・2−4．Specifying　Disi）1ay　Table．　　In　the　previous　section，　the　values　displayed　bythe　S：LPC，　S：LMC，　SCMS　or　IPL　Station　are　withinthe　range　O．O　to　100．0．　The　following　steps　showhow　to　display　the　I！O　values　in　actual　engineeringu：nits（for　example，　a　range　of　1．000　to　5．000）corres−ponding　to　an　input　signal　variatiop　within　therange　l　to　5VDC．1．Set　the　TEST　RU：NIPROGRAM　switch　again　to　　PROGRAM．　For　the　IPL，　wait　unt且the　fail　lamp　　lights　before　operating　the　keys．lMlB4W1−02EModel　SPRG2．Key　operation　　　　　　　Programmer　display　　　　　　　　　　　　　　　　　　　　　　MAIN　PROGRAM（1）図　　　　　　x＞（2）［コ　　　　XIH　100。0（3）國　　　　XIL　OOO．0（4）国　　　　XIH　100．OE・・ht�q・th・國k・y　i・p・essed，　the隔di・pl・y　　toggles　betwee：n　the　high　and　low　range　limits　of　　X1（in　engineering　units）．3．Specify　X　1．　　Key　operation　　　　　　　　Plogrammer　display回日回回回國　　　　　　　　　　　　へ　ノ　　ラー　2　3　4　5　6（　　（　　（　　（　　（　　（XlHXlHXlHXlHXlHXlH100．055．5．05．005．000After　the　numeric　value　5．000　has　dis−apPeared　momelltar丑y，　　　　　　　　　　　　　　　　XIH　　　5．000思w。y、　press　th。国k，y。ft，，　k。ying血。num，．τic　value．国□凹田回回国）　　）　　）　　）　　）　　）　　）月1　　00　Qノ　ハU　　−」　（∠　　つ」（　（　（　噌1　　1」　ーユ　ーユ　　　（　　（　　（　　（XlLXlLXlLXlLXlLXlL0．00011．1．OtOO1．000After　the　numeric　value　1．000　has　dis−apPeared　momentar五y，　　　　　　　　　　　　　　　　XlL　　　　　1．0004．The　output　sigllals　can　be　displayed　in　e箪gilleering　　units　in　a　manller　similar　to　that　shown　above．5．set　the　TEsT　RuNIPRoGRAM　switch　to　theTEST　RUN　p・・iti・n，・nd　p・ess　th・国k・y．　　Collf辻rm　that　the　value　on　the　display　corresponds　　亭xactly　to　the　signal　from　the　voltage　source．　　（Since　the　display　table　is　set　to　display　the　range　　1．000to　5．000，　the　d三splayed　value　should　coin−　　cide．with　the　input　voltage　from　the　voltage　　source）．Model　SPRG4−3．Simple　Progmm，　Example。2．4．3顧1．　Preparation．　　Use　the　same　procedure　as　described　in　subsection4・2−1to　set　up　the　instnlments．　The　w�qg　diagramsare　shown　in　Figures　4−3・1　Ulrough　4−3−4．DigitaI　voltmete「Model　7562＋1to　5V　OC　�C鍵◎◎�J◎�M◎�M�MO　　　　　DC　Voltage！　　　　　Current　Standard　　　　　　　Model　76511to　5V　OC　　　　　＋　　　No．1　　　　　十　　　　　．＿　　　No．21to　5V　DCFigure　4・3・1．　Wi血g　Diagram　for　SLPC，　SLMC　or　　　　　　　　　　SCMS　Test　Run．εxtension　card　is　u5ed．DC　Voltage！Current　Standard＋1to　5V　DC罷κH1…VDC一Digital　voltmeterA◎FModel　7562��。No．2（　　3　　5　　（　　4　　6　7　0　8DC　Voltage！Current　Standard1to　5V　DC十No．1Figure　4。3・2．　Whiing　biagram　for　SPLR　Test　Run．��＠ムOMOR　OFU0曾曾OH　　OOCOP　70J　　o．000　　　　0K7　10CVoltage／浮窒窒?ｎｔ　St8ndard@Model　7651lo　809R臼．4X05　　6÷Digital　voltmeter十No．11to　5V1to　sVModel　7562’uL2No。21to　5V◎　　　　　　　　　3@　　　　　　　　＊lMake　this　connection　　lfor　the　Model　5247一　　　　　　　　G「ound　　Power　sou「ceFigure　4・3・3．　Wh・ing　Diagmm　f6r　an　IpL　Station　　　　　　　　　　（M・d・15葦47）T・・tRun・Principles　of　Operatior14−50　◎Digital　voltmeter翼。1to　5V　　　　　一Model　7562oA�B　FC◎曾　　�M0◎。��・　　　　4DC　Voltage！burront　Standard@　　Model　7651，捻脅　　�G十貿x6No．1　1to　sV一し1　壱民　　一篤L2　　　　　1十No．2．1t。5vl．11�G＊Make　this　coonection@for　the　Model　5255一　　　　　　　Ground　　Power　sourceFig腿re　4・3・4・Wi6ng　Diagram　for　I肌Unit　　　　　　　　　　（M・d・15釜55）T・・tR�o・4・3・2．Programming．　　The　fo皿owing　program　outputs　the　sum　of　twoinput　signaIs．　SupPose　that　the　apPhcation　i6’anactual　manufactu血g　process　whele　flows、　of　twodiffereat　materials　have　to　be　blellded．Flow　rate　1：0to　60021h　　Signal　of　l　to　5　V　DC　with　Hnear　characteristicFlow　rate　2：0to　200£1h　　　　　．，　　Signal　of　l　to　5　V　DC　with　linear　charactedsticIn，　tllis　case，　when　the　two　flows　are　combined，　theflow　rate　wi皿beFlow　rate：Oto　80021h　　Signa豆of　l　to　5　V　DC　with　linear　characte亘sticAssign　input　and　output　signals．as　fo皿ows：assignflow　rate　l　to　No．2input，　flow　rate　2　to　No．3�qput，ahd　o耐put　to　No．20utput．　The　whing　diagrams　areas　shown　hl　Figures　4・34　throu帥4−3・4．1．Program123456789000000000LD　　X2工D　　KOlXLD　　X3LD　　kO2X十ST　　Y2ENDKO1＝0．750KO2＝0．250X2（100％input　represents　60021h）and　X3（100％input　represents　2002！h）are　multiplied　by　KO　1＝0．75　（75％）　and　K：02　＝0．25　（25％）respectively．Thus，・the　ratio　KO　1：KO2＝600：200，　and　the　sumI｛01＋KO2＝1．00．（100％）．lMlB4W可一〇2E4−6Principles　of　Operation2．Key　operation回回国回回国田団国　　　ラ　　　　　　　　　　　　　　　　　　　　　123456789（　　（　　（　　（　　（　　（　　（　　（　　（（10）　　　　国回回回回回回回　　ニ図囚一図図（一回回）図回Programmer　displayMAIN　PROGRAMm　　l　LDm　2　LDm　3　膏m　4　LDm　5　LDm　　6　　静m　　7　　＋m　8　STm　g　END国．回□回回回回回（11）國（12）国（13）国　　　　　　　　　　　　　　　　　KOl　　　　　　　　　　　　　　　　　KO1回回回［ヨ回回回　　　　　　　　　　　　　　　　　KO2　　　　　　　　　　　　　　　　　KO2X2K1X3K2Y20．7500．7500．2500．2504−3・3．Test　Rlln．　　・　　Conf元rm　t耳at‡he　instrument　perforlns　the　keyed−in　program　correctly．1．Set　the　TEST　RUNIP皐OGRAM　switch　to　the　　TEST　RUN　position．2．Key　operation　　　　　　　Programmer　display　　（1）國　　　I　TEST　RUN（2）図回　　　X2ロロロロロ3．When　the　output　of　the　voltage　source　connected　　to　the　No．2input　telminal　of　the　instrument　is　　varied　within　the　range　l　to　5　V　DC，　the　program−　　mer　displays　for　inputs　of　l　V　and　5　V　should　be　　O．000and　1．000　respectively．4・Wh・n　k・y・図・nd回・・e　p・essed血・equrnce・　　the　reading　on　the　programmer　display　co∬es−　　ponds　to　input　signal　3．5．Wh・n　th・k・y・回・nd回・・e　pressed．血tum，　　the　programmer　displays　O．000　when　the　digital　　voltmeτer　No．2　reads　a　l　V　DC　output，　and　l．000　　when　it　lea“s　a．5VDC　output．6．Vary　the　two　inputs，　and　conflrm　that　the　relation。　　ship　between　inputs　and　output　is　correct．lMlB4W1−02EModel　SPRG4・3・4．Changing　Constants　duhng　Test　Run．　　While　checking　a　program　in　test　run　mode，　some−times　collstants　must　be　challged　so　that　resultscorrespond　with　ac加al　process　quantities．　In　suchcases，　the　constants　Kn　can　be　changed　during　test皿mmode．1．Suppose　that−when　using　the　program　descriもed　　in　Section　4−3−3−it　becomes　necessary　to　change　　the　flow　rates　as　a　result　of　a　test　run．　　Flow　rate　1：0to　600£／h　　　　（Remains　unchanged）　　Flow　rate　2：0to　400£1h　　　　（Changed　from　O　to　200£／h）　　Thus，　when　these　two　flow　rates　are　combhled，　we　　obtain　　Flow　rate：Oto　10002／h　　As　a　result，　the　constants　have　to　be　challged　　to　】ζ01　＝　0．6　（60％）　and　K：02　＝　0．4　（40％）　re−　　sp　ectively．・2．The　following　key　operatiolls　have　to　be　perform−　　ed　during　test　run　mode　to　make　the　changes．　　Key　o診eration　　　　　　　　Programmer　display（1）国回国回回回回回（2）国（3）囮回回回kolKO10．6000．600凹回回回　　　　　　　　　　　　　　　　　　　　　　　KO2　0．400（4）国　　　　KO20・4003．Vary　the　two　inputs，　and　confirm　that　the　relation−　　ship　between　the　input　and　output‘‘flow　rates，，　is　　apPropriate．4・3・5．Specifyhlg　Display　Table．　　For　the　SLPC，　S工MC，　SCMS　or　IPL　Station，variables　Xn　and　Y11，　and　parametels　Pn　can　bedisplayed　in　engineering　units．　Prepare　the　displaytable・according　to　the　procedure　described　in　sub−section　4−2−4．Aug．1986Model　SPRGOperation5−15．’nPERATION．5−1．Front　Panel　Features．（Note）　1A閣K調【開EL　SP闘G＊EP「蟹）GRAMMER襯6�o｝噸ぼ　ロ　　　　　　　ゆ　　　　　　　　れひ　国　□回国回［ヨ　　　　　　　　　　の　セ　　　　　　　　　ロの　　　　　り回回回回回回回ぬり　　　　じ　り　にしロ　　　リロロ　　　リ　　　　　う回国回［コ［ヨ回国お　ロ　　　の　は　　ムロロね　　ぬザお　　　　　　ザロ団［ヨ回［コ［ヨ［ヨ［コ　　め　むは　ね　　　　は　　　ぬ　　　りの回E］回［コ高高［ヨゆ　　　　は　　　　　しり　りほ　ですゼ　　ロキ　　　は凹［ヨ［ヨ［ヨ［コ回回Note：No　power　switchfor　the　SPRG　of　220Vpower　supply．Figure　5・1・1．　Fro耐Pane1　Features．5−2．Toggle　Switches．5。2・L　Mode（TEST　RUNIPROGRAM）Switches．1．PROGRAM　　When　the　switdl　is　at　the　PROGRAM　position，　a　　program．　may　be　inp耐from・the　pτogrammer　key−　　boald　to　its　memoly．　Collstallts，　display　table　　（for　SLPC，肌MC，・SCMS　and　IPL　station）and　　control　mode　CNr（SLPC，　SLMC　and　SCMS）　　may　also　be　hlput．　　Programs　stored　in　User　ROM　can　be　tra血sferred　　to　RAM血the　Programmer，　and　test　ru赴or　modi・　　fied．2・T耳ST　RUN　　Wllen　the　switch　is　at　the　TEST　RUN　position，P・essing血・回k・y血iti・t・・ap・・脚血鋤　　（SLPC　etc．）hls廿ument．　In　Test　Run　Mode，　reg−　　ister（variable）contents　may　be　checked．（The　　displayed　hlput　reg均ter　contents　ale　the　values　　read　each　computational　cycle’before　the　user　　program　is　executed，　the　outputτegister　contents　　are　the　values　output　at　the　end　of　the　user　pro囎　　gram）．lMlB4W1−02E5−2Operation5・2・2．Power　Switch（PowER　oN10FF）．ON：　Power　applied．OFF：Powel　disconnected．（No　power　switch　for　the　SPRG　of　220V　powersupply．）5−3．Pmgm�oer　Control　Keys．5・3・1．回（S膿k・y）．　　　　　・P・e・醜回・hift・th・n・xt　k・y　p・e・・ed・it　t・k・・the　function　indicated　�q　blue　above　the　key．　For・x・mpl・，　wh・n回飢d図k・y・a・e　p・essed�q・e−quence，　the　program血struction‘‘LAG，，　is　entered（・ee図k・y血F壇u・e　5一玉・1）・ln　thi・m・n囲，　th・・etw。　k，y。P，，ati。n・m・y・�qply　be　exp・e・・ed・・国．5・3・二回（Sh置tk・y＞P・ess血9回曲ift・th・n・xt　k・y　p・essed・it　t・k・・the　fullction　indicated血1　ye皿ow　above　the　key．　For・x�pP1・，　wh・n回md国k・y・訂・p・essed血・e・quence，　the　pτogram�q、struction‘‘AND　is　entered（・ee回k・y血Fi騨e　5−1・1）・ln　thi・m・n鳳血・・etwo　key　operations　may　s�qply　be　expτessed　as　AND．Yellow　BIue　YelIow　Blue　　　　　　　ORHしM‘P・・h�q“・n｝回SW　HSL□F・・ex・mpl・，　P・ess回and回k・〉・t・ent・・OR；P・e・s回・・d回k・y・t・ent・・HLM；・ndP・ess　th・回k・y　t・ent・・FL・F�su・e5・3・1．　H・w　t・OP・・at・回・nd回K・y＆5・3・3．回（M獅・・9mmk・y》　　plograms　consist　of　the　main　plogram，　subpro一壷・m・and・i卿1・ti・n　p・・即�p・・Pτess　th・回．k・yto　call　the　head　of　the　mahl　program．　programswhich　can　be　used　for　each　instrument　are　as　follows：響9易事2お聖。Σお事05おoりｰ85窃辱。己。◎m田。唱。りoMain　Program0OOOoOOOSubprogramO脚0一0鱒願聯SimulationorogramOOoOO一鴨噛静E：　StyIe　EO：　Can　be　used一＝　Cannot　be　usedlMlB4W1・02EModel　SPRG5・3・4．團（Subp・・9mm　k・y）．　　　　卜回團］P・ess　th・国（・ubp・・9・am）k・y‡・call　th・headof　tlle　subprograms（up　to　99　program　steps　canbe　described）．5・3・5．團i（Si血u1・ti・np・・9mmk・y）　　　　　卜回国」．　　Pressing　tllis　key　specifies　the　head　of　a　processsimulatioll　program（process　model）used　for　an・off�qeclosed　loop　test　run　of　an　S■PC，　S：LMC　or　SCMSprogram．　The　program　call　be　up　to　20　steps　long．5・3・6．国くP・・9・撫・曲gk・y）レ回□】．　　Press　this　key　befbre　enterhlg　a　new　program　toerase　pre輔ous　programs，　constants　and　display　tables．5・3・7．国（R・・etk・y）．　　Tllis　key　is　used　to　retum　the　program　to　itsstarting　point．　In　test：nln　mode，　pressing　this　keyresets　register　variables　xn　Yn　and　digital　Ilo　and　re−sta鴬s　the　user，s　program　f重om　the　begilmh19．　Inprogmm　mode，　pressing　this　key　changes　the　programlocation　to　its　startillg　point，　and　the　programmerwaits　for　further　comlnands．5・3・8．團（P・・9mm・面t・k・y＞　　Pπessing　this　key　stores　a　program（including　con−stants　and　display　tables）from　programmer　RAM血1to　a　blank　ROM　inserted　jnto　the　ROM　socket．5−3つ．回（Pm幽胴e・dk・y）【＝回團】．　　Pressing　this　key　reads　tlle　colltents　of　the　ROM�qthe　programmer　ROM　gocket　into　programmer　RAMmemory．　　　　　　　　．5・3・・0．囲．（P・・9mm　tmn試・・k・y）【3回国1．　　Pressing　this　key　transfeτs　a　program　flom　UserROM’in　an　instrument（SLPC　etc．）con処ected　to　theprogrammer　to　RAM　in　the　programmer．5・3・11．回（T・・t…xecuti・n　k・y）【回囮】．　　Whell　the　TEST　RUNIPROGRAM　switch　is　set　tothe　TEST　RUN　position，　pressing　this　key　mak：es　theinstrument　comlected　to　the　programmer　execute　theprogram　in　programmer　RAM　memoly　in　test　runmode．Model　SPRGOperation5−35−3・12．国（Clea・一P・・ti・1・・a・u・e−k・yl．　　Aborts　entry　ofasingle　program　step．1．This　key　aborts　entry　of　a　partially−complete　pro−　　gram　step．　Operat‡ng　this　key　moves　the　display．　　back　one　program　step．　If　the　Iast　program　step　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ノ　　entered　is　complete，　this　key　does　not　delete　it−u・eth・国k・y血・t・ad．2．This　key　can　also　be　used　to　abort　entry　of　con−　　stants　Kn，　temporary　variables　Tn　and　display　　table　items（foτSLPC，　S：LMC，　SCMS・alld　IP上　　Station）．5・3・13．［コ（F・・w・・d・st・pk・y）．　　Pressing　this　key　moves　the　program　display　onestep　forward。　Thus，　it　can　be　used　to　display　the　pro−gram　step・by　step，　or　to　move　to母program　step　thatmust　be　changed．　After　step　99　isτeached，　pressingthe　key　again　reverts　the　display　to　step　O　1．5−3・14．回（B・ck−st・p　k・y）・　　This　key　is　usgd　to　display　the　previous　programstep．　After　step　O　I　is　reached，　presshlg　the　key　aga元njumps　the　progra血display　to　step　99．5−3・15．国（Ent・y　k・y）．　　In　program　mode，　this　key　is　used（after　typing�qnumeric　data）to　ehter　settings　for　constants　Kn，　dis−play．table，　and　the　numeric　value　of　CNTn（SLPC，SLMC．　or　SCMS）into　the　programmer．　In　test　runmode，士1ゴs　key　is　used（after　typing　in　numeric　data）to　entel　new　settings　for　constants，　parameters　andthe　numelic　values　of　various　registers．　hl　registerprint　mode，　this　key　is　used　to　initiate　printout．5−3．・6．国（D・1・t・p・・9・am・t・bk・y）　　　　　　　卜回国’L　　This　key　is　used　to　modify　a　program．　Each　timethis　key　is　pressed，　the　currently−displayed　programstep　is　elased　and　the　previ6us　program　step　is　dis−played．5−4．Numeric　Keys．回［コt・回［ヨ圃　　These　keys　are　used　to　input　numeric　values，　e．g．data，　register　numbers，　a血d　step　numbers　which　arethe　target　of　jump　instructions．Th・［ヨk・y　i・f・・e・t・・i・g　th・dec�q・lp6i・t・En−tries　may　have　up　to　three　digits　below　the　decimalpoint．（．□□□□＝four　digits　below　the　decimalpoint　is　i皿ega1）．　　Th・圃k・y．・nt…aminus　sign　in　f・・nt・f・number．　　F・rex・mpl・，　t・・nt・・一〇．500，　P・ess　th・k・y・圃回回回回回in・・d・・（p・essing　th・k・y・回日回回回圃血・・d・・i・inv瓠id）．5−5．Register　Keys．　　These　keys　are　used　with　co享nmands　LD　and　STfor　creating　pエograms，　When　only　the　register　keysare　pτessed，　data　is　displayed．　Instrμments　for　whichregister　keys　can　be　used　are　shown　below．Ro915t創SLPC＊ESLPC＊ASLMC＊ESLMC＊ASCMSSPLR52475255X1Ψ冒ヒ臼egi5電grO○○○O層○○○YOuヒpu竃Ro915tor0○○○O○○○TT・mp。rarv　St。r8go’○○○O○○O○KCon5tontO○○○○○○O」2晒憎ロ。‘3噂Ou＝oEコZPP8romOtor○○○○○OO一AConセrol　P8r8rら。ヒar・O○○O一一一一BCon璽rol　Param9田r○一O一冒一〇一一椰｝一DSend　D飢a0一○一○『一一ERec8「vo　Da胆0一○一○o一一一DISt飢U51npu驚．○○○0○OO一DOs電a驚鵬OutPUゼO○○O○○○一FLF189○○○○・○○一O」9“旧審＝胴ヨロあCISond　O猷。O一’o『○』一一COR6061vo　Oa焔○一○一一○一一『KYK6vI叩獣○一○一○一一一LPL・mp　Ouτ6Ut○一O一○P一｝一5−6．Oc繭。・・。d・一C8n餌ot　b嬉u5ed．DIO　pesignation　Key国［＝回回】．　　T1｝is　key　is　used　to　designate　DIo（digital　I／o）terminals　for　the　SLPC＊E，　S：LMC＊Eand　SCMS．5・3−17．團（P・・am・t・・e・a・ing　k・y）【・回□】。　　This　key　is　used　to　initialize　the　tuning　parametersof　the　instrument　conllected　to　the　SPRG（cannotbe　used　for　SPLR　and　IP：L）．lMlB4W1−02E甲5−4OperationModel　SPRG5−7．CNT　Designation　Key匝］【＝回回1．　　CNT1：Designates　con蔑rol　elements　in　control　　　　　　　　loop　No．1．　　CNT2：Desigllates　control　elements　in　control　　　　　　　　loop　No．2．　　CNT3：Designates　auto　selector　for　selector　　　　　　　　contro1．　　CNT4：Designates　computation　cycles．　　CNT5：Designates　colnputation　expressions．　　Instruments　for　which　CNTs　can　be　used　areshown　below．SLPC＊ESLPC＊ASLMC＊ESLMC＊ASCMSSPLRξ1475155CNT　10○00一一一一CNT　20○一一一一一一CNT3○○一一一一一一CNT4○一一一○一一一CNT　5○一○一一一一一5−8．Computational　and　Control　Program　Keys．　　Program　keys　correspond　to　computational　andcontrol　functions．　of　SLPC，　SI，MC，　SCMS，　SPLR　alldIPL．　A　program　is　geηerated　by　keyillg　in　a　sequenceof　program　steps．　some　computational／contτ01ftmctions　do　not　apply　to　all　instruments−see　Table5−8−1for　deta且s　of　which　functions　apply　to　whichinstluments．IMlB4W1・02EModel　SPRGOperation5−5Table　5−8・1・Computatiollal　and　Control　Functions　iρDifferent　Programmable　Instruments（Continued）・Instruments．Categ・ryInstructionbodelnstructionProgrammercisplaySLPC＊ESLPC＊ASLMC＊ESLMC＊ASCMSSPLR51475155LDXnRead　XnLD　Xn○○○○○○○○LDYnRead　YnLD　Yn○○○○○○○○：LDPmnRead　PmnLD　Pmn○○○○○○○一：LDKmnRead　KmnLD　Kmn○○○○○○○○’：LDTmnRead　TmnLD　Tmn○○○○○○○○LDAmnRead　AmnLD　Amn○○○○一『一一：LDBmnRead　BmnLD　Bmn○．一○一一一『一LDF：しmnRead　FLmnLD　FLmn○○○○○一『一LoadLDDImnRead　DlmnしDDImn○○○○○○一一LDDOmn，Read　DOmnLD　DOmn○○○○○○一一LDEmnRead　EmnLD　Emn○一○一○一一一：LDDmnRead　DmnLD　Dmn○�o○『○一一『LDCImnRead　ClmnLD　CIInn○一、○一○一一一LDCOmnRead　COmnLDCOmn○一○『○一一『：LDKYnRead　KYnLD　KYn○一○一○一一『LD：LPnR6ad　LPnLD　LPn○一○一○一一一STXnStore　into　XnSTXn○○○○○○○○sTYnStore　into　Yn’ST　Yn○○○○O○○○STPmnStore　into　PmnST　Pmn○○○○○一一一STTmnStore　into　TmnST邑Tmn○○○○○○○○STAmnStore　into　AmnST．Amn○○○○一一『一StoreSTBmnStore　into　8mnST．Bmn○一○一一一一『STFLmnStore　into　FLmn「ST　FLmn○○○○○一一一STDOmnStore　into　DOmnST　DOmn○○○○○○一一STDmnStore　into　DmnST　DIhn○一○一○』『�oSTCOmnStore　into　COmnST　COmn○一○一○一一一ST：LPnStore　into　LPnST　LPn○一o一○一一一EndENDEnd　of　ProgramEND○○○○○○○、○十Addition十’○○○○○○○○一Subtraction一○○○○○○○○×Multiplication＊○○○○○○○○÷Division／O○○○○○○○一Square　RootdxtractionSQT○○○○○○○○＝O署OCコ」Basic．eunc−狽奄盾獅厄Square　Root　Extraction翌奄狽?　Locked　Low　LeveIrignal　AdlustableSQT−E○一○一○一一一ABSAbsolute　ValueABS○○○○○○○○HS：LHigh　SelβctorHSL．○○○○○○○○LSLLow　SelectorLSL○0○○○○○○HLMHigh　LimitHLM○○○○○○○○LLMLow　LimitLLM○○○○・○○○○lMlB4W1−02E5−6OperationModel　SPRGTable　5・8・1．　Computational　and　Control　Functions　ill　Different　Programmable　Instruments．InstrumentsCategorylnstructionbodeInstructionProgrammerclsplay．SLPC＊ESしPC＊ASLMC＊．ESLMC＊ASCMSSPLR51475155FXSegment．FXn2Functions、dach　10regments2Fumtions，dach　10regments2Functions，dach　10regments2Functions，dach　10regments2Functions，Each　10regments2Functions，dach　10regments3Segments20regmentsFXLine　SegmentFXn○一．○『○一一『：LAGFirst　Order　LagLAG　n○○○○○○○○：LEDFirst　Order　LeadLEDn　bn○○○○○○○’DEDDead　TimeDEDn○○○○○○○OVE：LVelocitybomputationVELn○○○・○○○○○　8e鴇�９G召D董く]卍8MAVMoving　AveragebomputationMAV　n○一○一○○一一VLMVelocity　LimiterVLMb○○○○○0○○．CCDCondition　Change’cetectionCCDnO『○一○一一一TIMTimerTlMn○○○○○○一一PGMProgram　SetPGM　n○一○一○一一一PICPuls61nput　CountPICn○一○一○一一一HA：LHigh−Limit　AlarmHAL　n○○○○○○○○：LAL，Low−Limit　AlarmLALn○○○○○○○○BDIB由nch　DlnBDln一一一｝一一○『BDO　　oaranch　DOnBDOn一一�o一一一○一ANDLogical戸roductAND○○○o0○一一ORLogical　SumOR○○○○○○一一切⊆O旧←O⊆コ」NOTNegationNOT○○○O○○一一EORExclusive　O唐EOR○一○一○一一一鐙§景三歪皇署。GOmnJump　to　Step　mnGOmn．○○○○○○○○GIFmnConditional　JUrhpGlFmb○○○○．○○一一GO　SUB@　mnJump　to　Sub・垂窒盾�ｒａｍ　mnGOSUB　　　rnn○一o一○一一一GIF　SUB@　mnJump　to．rub−垂窒盾�ｒａｍ　mnGlFSUB　　　mn○一○一，○一一一SUBmnSubprogram　LabelSUBmn○一○一○一一一RTNReturn．�jRTN○『○一○一一一CMPComparigionCMP．○○○○○○○○SW　　　，層rignal　SwitchingSW○○○○○○一｝S1⊃0Set　DOnSDOn一一一一一一○一ContactnutputRDOR6set　DOn．RDOn一一一一一一○一CPOTotalizer　Pulse・nutputCPOn○○一一○○○、一CHGChange　S　RegisterCHG0一○一○一一一RegisterROTRotate　S　RegisterROT○一○『○一一一BSCBasic　ControIBSC○』○○○一一一一ControleunctionsCSCCascade　ControlCSC○○『一一一一一SSCSelector　ControlSSC○○一一『一一一O　Can　be　used−　Cannot　be　usedlMlB4W1−02EModel　SPRG5−9，ID　Number　Setting　Key回［＝回回】．　　ID　numbeτs　are　attached　to　the　user　ROMs．These　ID　numbers　are　read　by　the　SPRG　to　identifythe　user　ROMs．　　．For　ID　numbels，　use　four−digit　co11串tants．5−10．Printer　Control　Keys．　　These　key宮are　used　to　plillt　programs・or　datawhen’狽?ｅ　UPRT　printer　is　co1111ected　to　the　SPRGprogramme■．　The　printer　control　keys　are　valid　onlywh・n　th・・y・t・m　i・in　PROGRAM　m・d・（th・国k・yvalid　eyell　in　test　run　mode）・5川．国｛P・・9・amli・tk・y）［・回［司】・　　This　key　allows　program　steps　in　a　prQgramt・「aEp・int・d，（・豆・t・d・）・n　th・p・i・t・・．　U・e囲・nd国k・y・f…P・血ting　th・m・i・p・・9・am．国・血d国k・y・f・・p・in伽9・ubp・・9・am・，囲・nd国k・y・f・・p・i・ti・琴’th・p…rss　m・d・1（・imu1・ti・n）program．5−10・2・圃（Di・p1註y　t・b1・…n・t・nt・nd　p・・am・t・・　　　　　　k・y・）［＝回回］．　　This　key　エs・used　to　prillt　the　eng�qee：ring　unitdisplay　tables（range　min．／max．　vallles）for　illputsignals　Xn，　parameters　Pn　constants　Kn・and　outputsignals　Yn．　PID　parameters（for　SLPC　or　SLMC）can　also　be　printed　by　pressing　this　key．5一・・一3・国（R・gi・t・・k・y）［・岬町】・　　This　key　is　us6d　to　prillt　the　input　signals　Xn，　out−put　signals　Yn，　temporary　storage　registers　Tn，　para−meters　Pn（except　for　IPL　unifs）and　the　extended負mction　registeτs　An（for　SLPC　anαS：LMC　only），5−11．Preparation　for　Operation．5−11−1．Connecting　Power　Source　Plug．　　A3一加le　powβr　plug　is　used，　but　a　3−pole−to−2−poleadapter　is　supPlied　to　enable　connection　to　a　2−polesocket．　The　grounding　wire　should　always　be　proper−ly　grounded．　　　　　　　　　　　　　　　　　　　　　　　　　　　　●Operation5−75・11−2．Connecting　Programmable血1strument．　　With　the　power　s丘pplies　OFF，　connect　the　pro−gram卑er　flat　cable　to　the　programmable　instrument．For　more　illformation　see　Section　3−2．　　　　　　　　　　　　　　　　，5−11・3．Connecting　Printer．　　To　use　the　printer，　discon血ect　the　power　suppliesand　connect　the　printer　to　the　socket　on　the　left　sideof　th夢programmer（see　Figure　3−2−5）．5−12．Keying　in　Program．5・12・1．Preparation．　　Before　applying　power　to　the　programmer，　set　theTEST　RuNIPROGRAM　toggle　switch．to　PRoGRAMm・d・。ApPly　p・w・・，・hd　1・t　th・pr・呂・ammer　w包・mup　for　a　wh丑e．　The　initial　programmer　display　is　asshown　below．　　　　　　　　　　　　　　　　　　　　　　　　（Programmer　display）　　　　　　　　　　　　　　　　　　　　　　MAlN　PROGRAM　　PIogram　　ge皿皇τation　procedures　are　depende：ntupon　the　types　of　programmable　instruments．　Nサces−sary　items　for　each　instrumellt　are　described　below．　　　　　lnstrumentsorogramfeneration　Procedures聖8お窒8朗硬。芝山郭。芝お窪8曽窃品頃晶ゆlnitialize　ProgrammerINZ○0○○○○○01nltialize　ParametersINIP○○0○○』一一Generate　Main　ProgramMPR○0○○』○O○0Generate　SubprogramSBP0一○一0｝一一Generate　Simulation　Program　SPRO0○OO一『一Set　DlOTerminalsDIOO一○●＿0一一一Set　Constants《Kn）○0○○○○○○Set　Control　Elements（CNTn》0○○○0〜一一Generate　Display　Table（Xn，Pn，Yn）○○○○○｝○一Set　lDNumber○○○○○○O○’IMlB4W’1−02E5−8Operation5・12−2．Initializing　Programmer．　　The　programmer　should　be　initialized　befolegenera‡111g　Programs．　　Key　operationll：呂｝一國ll；團｝一囲MAlNm　llNlTMAlNm　lINlTMAlNProgrammer　display　PROGRAMPROGRAMPROGRAMPARAMETERPROGRAMTh・國k・y　i・u・ed　t・血iti・1ize　th・p・・9・am肛ea，・・n・t・nt・and　di・pl・y　t・b1・，・nd　th・團k・yhlitializes　the　S　LPC　tu11元ng　Parameters．5・12・3．Key�qg　in　Main　Program．　　After　initializing　the　programmer，　key　in　the　mainprogram　step−bヅーstep．　The　correspolldence　betweeninstruction　codes　alld　programmer　displays　is　shownj血Table　5−8−1．5。1．2。4．Keying　in　Subprograms．　　SL，PC＊E　and　SCMS　can　use　subloutines　which　canbe　executed　at　several　times．　Thirty　types　of　sub−routines　can　be　created　in　99−step　subprogram　areas．　　For　functiolls　with　device　address6s（except　FX），the　same　device　address　number　should　not　beexecuted　in　a　routine．　・　　　Main　plogram　，　　　　　　　SubprogramLDX1BSCSTY1GO　SUB　1STY2ENDSUB　1：LDP1LDP2・十LDK1／RTNiMlB4W1−02EModel　SPRGKey　operation国　国回回　　国回回　回図　図国図　　　回回　囚回国団国三国團国回回国回国国0　　0　　ハU　　（U　　O　　O　　　　　ハU　　（U　　O　　（U　　O　　（U　　O回国　　　　　Programmer　display　　　　MAIN　PROGRAM　　　　m一一1一LD一一X一1　　　　m一一2一BSC　　　　m一一3一ST一一Y一↑国m＿＿4＿GO＿＿S’UB＿1＿e　　　　m一一」5一ST一一Y一2　　　　m一一6一END　　　　SUB一PROGRAM　　　　sb一1一SUB一一一1一一一e巨］・b＿2一LD一＿P一1．回sb一3一LD一一P一2　　　　sb一4一一十　　　　sb一5一LD一一K一1　　　　sb一6一一／　　　　sb一7一RTN一一一一一一一ewhere　　m：Maill　program　sb：Subprogram　　si：Simulatioll　program（see　Sectionl　5−12−5）　　e：Style　E　program5−12「5．Keying　in　Simulation　Program．　　For　the　SLPC，　S：LMC　and　SCMS，　a　simple　processsimulation　can　be　programmed　in　SPRG　programarea．　The　simulation　program　shares　20　steps　andallows　a　closed　Ioop　of塾line　test　ru11．　In　this　programarea，　the　user　can　program　a　process　simulation　inthe　same　procedures　as　for　the　main　program．　Thetotal　number　of　general　functions　with　device　ad−dresses（LEDn，：LAGn，　DEDn，　etc．）used　ill　thesimulation　and　maill　programs　should　be　within　thelimits　sp　ecified．Model　SPRGComect　SLPC　terminals「：I　　　LDX1o　　　　　鱒@X1（SLPC　lnput　terminal）『〜一Programorocess　modeI　　●aSC●STY11ENDKp　1＋TS1Main　program：lax．99　steps@Simulation@program：lax．20　stepsLDY1LDP1＊LDP2LAG　1o　−ofSTY2　　l@　　　　Y1　　　−　　　　　oiOutput　terminaI　　　END@　Y2　　　　0　　　，rしPC）1Figure　5・12・1．　Simulation　Program．　　The　main　program　and　s�qulation餌ogram　sllownl�qFiguτe　5−12−1　are　keyed　ill　as　follows：　　　　　　　　　．　　　　　　　　　　　　　Display　　Key　operationo1回図［ヨ02団03国04回図［コ05国　　国01回回国02回回回国03国04回回回回05国［コ06団図回07国MAIN　　　　　　m　l　　　　　　m　2Maln　　　m　3program　　　　　　m　4　　　　　　m　5SlMUL　　　　　　Sil　　　　　　Si　2・Simulation‘process　Si　3mode冒lprogram　　S　i　4　　　　　　Si　5　　　　　　Si　6　　　　　　Si　7PROGRAMLD　X・1SOTBSCST　Y　lENDPROGRAMLD　Y　lLD　P　1LD　P　2LAG．　　1’S’「　Y　2END5．12．6．Key血1g　in　blos（digital　Ilo）（for　sLPc＊E，　　　　　SLMC＊E　and　SCMS）．　　　D　　　阿　　　呼国回国m国コ　　　　ラ　　　　ラ　　　　り　　　　コーゐ　9臼　∩δ　　4轟　PO（　　　　（　　　　（　　　　〔　　　　｛Dl，ODlODlODlODlO＞＞0＞11　ml　mOperation5−9　　SLPC＊E　can　set　DIOs　l　through　6，　SLMC＊E　DIOslthroヒgh　4　and　SCMS　DIOs　l　through　10．　When　the国（init幽・）k・y　i・pressed，　DIO・1t�q・u帥3（f・・the　S：LPC＊：E）and　DIOs　l　through　5（for　the　SCMS）are　set　for　status　input；DIOs　4　through　6（for　theSLPC＊E）apd　DIOs　6　through　10（for　the　SCMS）areset　for　status　output．5咀12・7．　Key血1g　hl　Constants。1．Displayillg　constants．（1）囚ε；圖’調｝・1t・16KKmKmn　O．000　When　the　function　FX　is　used，　specify　constants　　K20　to　K85　for　SCMS　and　K20　to　K41　for　SPLR，　　5255and　5355．2．Keying　in　numeric　values．　　Numeric　values−7．999　to　7．999　can　be　input　using　the　numeric　keys．　For　a　negative　value，　press血・圃k・y蜘t・k・y血9血th・num・dc曲・．　　The　example　sh6ws　how　to　key　i11‘‘一4．507，，．個個面面面面國−ゐ　9臼　OU　4凸　PO　　2U｛　　　　｛　　　　｛　　　　く　　　　｛　　　　〔　　　　　　aKmn　−Kmn　−4Kmn　−4．Kmn　−4．5Kmn　−4．50Kmn　−4．50プKmn　−4．507Aft・・k・y血9�qth・num・�u・v鵬P・e・s　th・國key　to　store　it．5・12・8．】Designat�qg　Control　Functions．　　For　the　S工PC，　SLMC　and　SCMS，　contτol　func−tion　module　designatioηs　need　to　be　entered．国国m国回回｝　　一　　一　　｝，　》　　一1　　2　　0U　4凸　5　　6（　　　（　　　｛　　　（　　　｛　　　｛〔7｝n｛8｝國（m一［ヨ〜回）（n一国〜回）CNT＞CNTlCNTlCNTlCNT＞CNT2CNT2CNT2mmnnThe　example　showll　in　steps（5）through（8）apphesto　cascade　or　selector　control．　CNT3　may　also　speci−fied　for　selector　control．　　　　　11MlB4W1−02E5司0OperationKeying　ill　CNT4　and　5．ω国�A回（3）m｛4，国｛51國（6｝固（71n（8｝國CNT＞CNT4CNT4CNT4CNT＞CNT5CNT5CNT5mmn．nWh・n　th・國k・y　i・p・essed，　th・血・pl・y　i・加m・doff　and　on，　and　tlle　designation　is　completed．5・12・9．Designating　Display　Table（SLPC，　SLMC，’　　　　　SCMS　and　IPL）．1．Displayillg　illputs（1egisters　Xn）．（1）区】　　　　　x＞　　（2）［亘］　　　　　　　XnH　100・0　　（3）A4。digit　number重s　keyed　in．　For　example，　if　　　　　it　is　120．0：　　　　　国画回回回Xn．H　120．0（4）國　　　　XnH　120．　O　　　　　Aft・・k・y血9血num・・i・v訓h・・，　P・e鋸th・國　　　　　key　to　stoτe　the　numeric　value血the　program−　　　　　me1．（5）国　　　　XnL　OOO．O　　　　　Each　t�q・th・国k・y　i・p・essed　wi�q・ut　　　　　keyillg　in　a　numehc　value，　the　display　alter一　　　　」1ates　between・XnH　and　XnL（hi帥and　low　　　　　limits　of　range）．　　（6）Fo皿ow　the　procedure　shown　in（3）and（4）」br　　　　　keyillg　in　llumeric　values．　For　example，　when　　　　　O％竃一40．O　is　keyed　in，　the　decimal　point　　　　　position（see　below）muSt　be　tlle　same　as　it　　　　　wo血ld　be　when　elltering　the　value　coπespond・　　　　　ing　to　100％．　　　　　磯回回回［ヨ回X吐一〇4ao．　　　　　国，XnL−040．02．Displaying　outputs（registers　Yn）．　　The　procedure　is　the　same　as　that　of　1．　above，・xcept　th・t　th・図k・y　i・・P・・at・d血・tead・f　th・医］k・y．3．Displaying　Param6ters．　　The　pτocedure　is　the　same　as　for　1．above，　exceptth・t　th・回k・y　i・・P・・at・d　in・tead・f　th・図k・y．・lMlB4W1。02EMode11SPRG5・12・10．Setting　ROM　ID　Number．　　To　set　ROM　ID　number　tb　4662：　　（1）回　．　　　SLPC　OOOO’（2）回回回回　SLPC　4662（3）国　　　．　SL．PC　4662　　T1≧e　i皿strument　model，　foτexample，　S：LPC（in−cluding　SLPC＊E　and　S：LPC＊A）is　displayed　auto−matically．5−13．Modi£ying　Progmm．5．13零1．】Deleting　Incorrect　Key　Entry．1．Delecting　hlcomplete　program　step．　　To　delete　incomplete　program　step（011　the　way・f・n・Un・），　P・ess　th・國（cancel）k・y．恥・n　th・国k・yi・p・essed，　th・di・p1・y・etum・t・th・P・evi・u・p・・9・am・t・p．　Wh・n　th・國k・y　i・p・ess−　　ed，　the　display　j�qdicates　the　pτevious　step．　To　　delete　an　jllstruction　which　has　been　completely・nt・・ed，　u・e　th・国k・y．D・1・ting・p・・9・�p・t・p　u・�qg　th・国k・y．・08　LD　X　l　　Delete　O8　LD　X　109LDK＞＞一国一［二二＝：＝＝＝コD・1・t�q9・餌・脚・t・pu・血9血・回k・y．08LDXl　D，1。t。　08LDX109LDK15一国一［＝＝＝ニコ2．Deleting　entries　for　cbnstants　Kn　and　temporary　　storag61egisters　Tn．　　（1）Numeric　values　entered　ill　Kn　and　Tn　can　be　　　　　・1ea・ed　by　p・ess塊th・国k・y　b・f・・e　p・essing　　　　　th・國k・y．　　（2）To　change　a　numeric　value　alleady　stored�q　　　　　Kn　or　Tn，　display　the　old　value，　enter　a　new　　　　　num・ゴ・曲e　and　p・ess　th・國k・y・Thi・　　　　　replaces　the　old　value　with　a　llew　one．囮回回回回回回回国回回回回回国KKKKKの0の0の0盛0ハ00．000蟹謝3．5603．0003．000Model　SPRGOperation5−11回回　□図国国回國回回回　　　　　　　　K回回K　　　　　　　　K回回K　　　　　　　　K66666．・．…纏チ3．560．3．5603．0003．0003．If　you　make　an　error　when　enterillg　the　display　　table　of　S1」PC，　SLMC，　SCMS　or　IPL　Station，　　follow　the　same　procedure　as　shown　in　2包bove　　to　make　the　necessary　changes．4．To　change　the　S：LPC，　SLMC　or　SCMS　control　　function　designation，　follow　the　same　procedure　　as　sh．Qwn　in　2　above．5・13−3．�qserting　Prggram　Step．　　In　the　following　program，　the　following　procedureinserts　the　step　ST．T　l　between　steps　O4　and　O5：1．Display　the　step　preceding　the　one　to　be　inserted・　　（step　O4　in　this　case）．2．To　illsert　the　new　step，　follow　the　same　key　opeτa−　　tion　procedure　as　for　keying　in　an　ordinary　pro−9・am．　In　thi・ca・e，　th・k・y・団，［！］・nd国・・e　　pressed．　　Before　modification　　　　　Aftel　insertion　　m1LDX2m1しDX2　　m2LD’Klm2LDKl　　m　　3　　＊　　　　　　　　m　　3　　＊自舗、、，，pm4　LD　X35−13・2．Deleting　Program　Step．　　In　the　following　prograni，　to　delete　step　O5＝五DKO2，　proceed　as　follows：1．Display　the　step　to　be　deleted　using　the　numehck・y・（P・essk・y・回�pd回）．　Th・・t・p　m・y・1・・　　be　displayed　by　stepPing　through　the　立）rogramu・ing国・nd回k・y・．2・P・ess　th・国’k・y　t・d・1・t・th・・t・p・Th・di・pl・y　　w丑1then　show　the　previous　step．　　　Before　deletion　　　　　　After　deletion　m　　3　　＊　　　　　　　　m　　3　　＊m4　　LD　Xmmmm3111FY　3慧8………．…．．…＼m　　　　　　　　　　　＼m5　　ST　T膿灘乱欝ep6　　＋7　ST　Y　　28　GlF　　　31　　Program　steps　following　the　illserted　step　will　be　　shifted　by　one　step．3．FMy，・P・・at・［▲］�pd国k・y・t…nfhm　th・t　　the　desired　program　step　insertion　has　been　per−　　formed．4　LD　X3膿錨5　LD　Km4　LD　Xm　DI5Plays　pre》lous3　SIep　a『ter　de：etion＝lS‡Y2：二　m　　8　　　　　　　　　　　　　　　　20　　　　　　　　GO　　All　steps　following　the　deleted　step　move　one　step　　mmemory・3・F�q・Hy，・P・・at・ゼh・国・nd国k・y・t…nfhm　　that　the　incorrect　step　has　been　deleted．mmmmレ／一−『0007」nO　十ST　Y　　2GO　　　　195・13・4．Jump　hlst四ction　Target　Address　Challges　　　　　　Automatica皿yl　　After　deletion　or　insertion　of　a　progτam　step，　thetarget　addr6ss　of　jump　instructions（國　國）changes　automatically．　　　　　Before　modification　　　After　modification　　　　　m　　9　GO　　　30−m　　g　GO　　　29　　　　　　　　　・　　　　　　　　　　　　●　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●Delet茎onm　　17　LD　K5m　　30　LD　X　　ノ／m　293…LD　X3、（lM　1夢4W1−02E5−12OperationIf　the　deletion　or　additioll　does　not　affect　the　jumpinstruction，・there　is　no　change　of　target　address．Before　modificationmgGIF　30一→一m　　　　i　　im　　30　LDX　　3一一レm　　After　modificatio119　GlF　　　30i　　i30　LD　X　　3m　　31　LD　K5AdditionIf　the　instnlction　whid1．　is　the　target　of　a　jllmp　h1・struction　is　deleted，　the　ta�ret　addre3s　in　the　jumpinstruction　is　notわe　chan緒ed．Modify　the　target　step　number　in　the　jump　instruc−tiOn　aS　neceSSary．　　　　Befbre　modification　　　　After　modification　　　　　mgGIF　30一一レm　gGIF．30　　　　　　　　　・　　　　　　　　　　　●　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●　　　　　　　　　　　●　　　　　　　　　．　　　　　　　　　　　●　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　o　　　　　　　　　　　●　　　　　　　　　●　　　　　　　　　　　●　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●　　　　　　　　　　　●DGIetionm　　30　LD　Xシm30　LDK5m　　31　LD　K5・14，Test　Run．5−14・1．Test　Run．1．After　completely　keying血1　the　program，　step　　throug血it　to　collf�qthat　all　program　Steps　are　　correct．（1）P・essth・国k・y　t・　　　select　program　mode．（2）P・ess　th・国k・y　t・di・・　　　play　the　next　program　　　step，land　check　that　it　　　iS　CO1■ect．．　　　For　the　SLPC，N12：・nロAMmm　mPROGRAMLD　　X　lLD　　K　1END　　　　　　　　　　　　　　　　SLMC　and　SCMS　pless　the　　　国・・国丼・yt・・elect　th・・ubp・・脚・・　　　t血es�qulation　program　and　step　through　it　to’　confまrm　that　it　is　correct．（3）Check　the　constants．　For．example，　fbr　KO1，　　　P・e・sk・y・回回国t・di・pl・y伽v曲・f　　　KO1．　　　　　　　　　　　　　　　　K　1　　　□□□□□（4）For　SL，PC，　S：LMC，　SCMS　and　IPL　Station，　　　the　display　table　must　be　checked．　　　The　procedure　is　s�qi［ar　to　that　for　constants．　　　P・ess血咽国di・pl・y・th・1・・％valu・f・・　　　the　range　of　X　I　in　engineerillg　units，　pressing　　　　　國di・p1・y・th・0％valu・・　　　　　　　　　　　　　　　　XIH　　□□□□□　　　　　　　　　　　　　　　　X　l　L　　　　　　〔コ［コ〔コ［コ［〕lMlB4W1・02EModel　SPRG2．Set　the　TEST　RU：N！PROGRAM　switch　to　the、　　TEST　RUN　positio11．　　　　　　　　　　　　　　　　　　　　　　　　TEST　RUN3・At・・t　mn　i・initi・t・d．．by　p・essing　th・回k・y・4．ApPly　voltages　of　l　to　5　V　DC　to　each　i11put　ter−　　minal　with　the　programmer　connected，　and　check　　that　the　input−output　relationship　is　as　intended．5．If　ally　problems　are　detected　dudng　the　testτun，　　set　the　TEST　RUNIPROGRAM　switch　to　the　　PROGRAM　mode　position，　and　correct　the　pτo・　　gram　according　to　the　prOcedure　described　in　Sec−　　tion　5−13．　After　co1τ母ρting　the　program，　set　the　　switcll　back　to　the　TEST　RUN　position，　and　pressth・国k・y　t・・epeat　th・t・・t　mn・5−14・2．Load　Rate　of　Program．　　The　pτogram　load　rate　is　displayed　only　whenthe　Programmeτis　connected　to　SLPC＊E，　SLMC＊EOr　SCMS＊E．1．lf　th・国k・y　i・p・essed　whil・th・t・・t　mn　i・　　being　ex6cuted，　the　current　load　rate　flashes　　at　the　hg血t　of　th6　programmer　display．　　　　　　　　　Program　execution　time　　　　　　　　　　　　　　　　　　　　　　　　　　　　　X100％1，0ad　rate富　　　　　　　　　　　　Computing　t�qeT註合T＿RUN＿山［亟コ　　　　　　　　　　　　　　　　（flashing）2．Tlle∫ate　of　program　load，　when　the　test・run　is　　executed，　must　be　less　than　100％in　any　program　　path．　If　it　exceeds　100％，‘‘OVER，，　flashes．　Leave　　the　rate　of　program　load　Iess　than　100％．　　Note：Under　operathlg　status，　the　pIogram　executioll　t�qe　　　　20ms丞added　fb工key　operation　and　communication　　　　　　　　　　　コ　　　　proceSS1血9・Model　SPRG5・14−3．Displaying　and　Modifying　Registed）ata．　　In　test　run　mode，　each　register　can　be　displayed，’and　it　is　possible　to　not　only　display　its　value　on　theprogrammer　but　also　to　change　its　value．1．Registers　Xn．　　区］［ヨ　　　　　　　　　Xn□．□三二　　The　input　data　display　ranges　ffom　O．O　to　LO　　corresponding　to　the　illput　data　l　to　sVDC．　　However，　when　the　program　uses　an　ST　Xn　inst−　　ruction，　the　input　data　display　may　range　from　　−7．999to＋7．999．2．Registers　YIL　　回［ヨ　　・　Y・□．口二二　　The　output　signal　of　l　to　5VDC（or　4　to　20mA　　DC）is　displayed　for　the　input　data■anging　from　　O，O　to　1．0．　Data　rangillg　f士om−7．999　to十7．999・　　can　be　stored　and　displayed　by　Yn　registels．　　　　　　　　　　　　　　　　　　　　ノ　　For　the　SLPC　and　SLMC，　data　Y4，　Y5　and　Y6　　tσbe　transmitted　to　a　supelvisory　systehl　call　　be　checked．3．Registers　Pmn（not　in　Mo　del　5蜜55）．回［司［ヨ　　　Pmn□．□ロロ　　The　set　values　of　parameteτs　are　displayed　as　data　　in■allge　O．O　to　LO（for　SLPC，　SLMC　and　SCMS，　　values　are　−7．999　to　＋7．999，　and　the　setting　　call　be　changed　flom　the　instτument　side−panel　　keyboald　as　weU　as　fro14　the　programme1）．4．Registels　Tm11．　　回回［ヨ　　　Tmn□．□□口　　The　values　of　temporary　stoτage　registers　are　dis一．　　Played　as　data　of　range一7．999　to＋7．999．　Setting　　change　is　possible．5．Registers　Kmn．　　区1［司［ヨ　　　　　　　　　Kmn　□．□三二　　The　keyed・血1　values　are　displayed．　Setting　change　　is　possible．　For　SPLR，　SCMS　and　Model　5蓋55，　　it　is　possible　not　only　to　display　but　also　to　set　　K20　to　K85（fol　SCMS），　K20　to　K41（for　SPLR）　　and　K20　to　K40（for　5§55），　the　constants　whjch　　define　line　segment　functions．6．Registers　Amn（for　SLPC　and　SLMC）．　　回回回　　　Amn□．□□□　　The　extended　function　register　values　are　display。　　ed　as　data　ill　the　range　O．O　to　1．0（or　data　of　range　　−7．999to＋7．999，　depending　on　the　signal）．Operation5−137．Registers　Dlmn（not　is　Mode15蓋55）．　　回回回　　　Dlmn□　　　O　indicates　the　OPEN　contact　condition，1　indi−　　　cates　the　CLOSED　colltact　condition．8．Registers　DOmn（not　in　Mode15蓋55）．　　国回［ヨ　　　DOmm□　　　The　contact　output　signal　status　is　displayed，　the　　　same　as　fbr　contact　i簸put　Signals．　　　　　　　　　　　　　馬9．Re部sters　FL�o（SLPC，　SLMC，　SCMS，　SPLR，　　　M・de15蓋55）．　　回回［ヨ　　　FLmn、□　　　For　the　regi3ters　with　extension　fUnctions，　the’　　　values　are　displayed　as　hlteger　data　of　range　ber　　　twee血Oand　1．　For　SPLR　and　Mode15蓋55，　tlle　　　result　of　self」diagnosis　will　be　di吊played．10．Registers　Emn（SLPC幽E，　SLMC＊E　and　SCMS）．　　回回［司　　　．Emn□．□□□　　　Fol　S：LPC＊E　and　SL，MC＊B，　data　to　be　sent　to　the　　　SCMS　is　displayed．　For　SCMS，　data　ranging　ffom　　　−7．999to＋7．999，　which並sent　from　the　S：LPC＊E　　and　S：LMC率E　is　displayed．11．Registers　Dmn（SLPC＊E，　SLMC＊E　and　SCMS）．　　回回国　　　Dmnロ．日ロロ　　　For　SLPC＊E　and　SLMC＊E，　data　to　be　sent　to　the　　　SCMS　is　displayed．：For　SCMS，“ata　ranging　from　　　−7．999to＋7．999，　which　is　sent　to　the　SLPC＊E　　　alld　S：LMC＊Eis　displayed．12．Registers　CImn（SLPC＊E，　SL，MC＊Eand　SCMS）．　　回回回　　　Clmn□．　　　Same　as　register　E．　Data，　O　and　l　are　displayed．13．Re郎sters　CO�o（S工PC＊E，　SLMC＊E�pd　SCMS）。　　國回［iヨ　　　COmn□　　　Same　as∫egister　D．　Data　O　and　l　are　displayed．14．Registers　KYn（SLPC＊E　alld　SCMS）．　　回［五］　　　　　KYn□　　　The　flont　panel　switch　statuses　are　stored．　Switch　　　ON・status　is　displayed　by‘‘1”；switch　OFF−status　　　by野0う，．15．Registers　LPn（SLPC＊E，　SLMC＊Eand　SCMS）．　　回［ヨ　　　　　LPn□　　The　front　panel　lamp　statuses　are　stored．：Lamp　　ON−status　is　displayed　by‘‘P，　and　lamp　OFF−　　status　by　0，，．16．Registers　Bmn　cannot　be　d坤1ayed　contents　of　　re郎ster．　Chechegisters　B�o幽on　the　side卿el　　　of　the　programmable　colltroller、lMlB4W1・02ε5−14Operation5・14・4．Cllange　of　Parametels（SLPC，　SLMC　and　　　　　SCMS）．　　In　test　run　mode，　the　paτameters　call　be　cha皿gedusing　the　tuぬing　Panels　on　the　flont　and　side　ofSLPC，　SLMC　or　SCMS，　When　the　program　is　storedin　RONl，　the　final　parameter　settings　ar6　stored　asinitial　ValUeS．5−15．Storing　a　Progmm　in　ROM．5−15●1．　Storing　Program．　　After　verifying　the　program　by　a　test　lun，　storeit　into　ROM．（1）Insta皿ablank　ROM　in　the　ROM　sodくet　of　the　　　programme1（observe　coπect　orientation　of　ROM　　　hl　socket−note　notc血orientatiOn）．Note：ROM　may　be　damaged　or　deteriorated　when　ROM　is　　　　installed　in　the　upper　and　lower　opposi止e　direction．zミ§鎌ミ畿野／癒　　　　　　　　召Figure　5・15−1．　Orie耳tation　of　ROM．（2）・職・nth・国k・y　i・p・e・sed，“ROM　WR耳TE”　　　display　flickers．　Tlle　display　changes　to‘℃OM。　　　PLETE，，　wit�qabout　100　seconds，　after　data　　　storage　has　been　co血pleted．　　　　　　　　　　　　　　　　　　　　　ROM　WRlTE　　　　　　　　　　　　　　　　　　　　　COMPLETElMlB4W1−02EModel　SPRG（3）When　data　storage　is　not　possible，　the　SPRG　dis・　　　plays　one　of　tlle　fo皿owhlg　messages：　　　NOT　BしANK　　　　　NOT　BLA：NK−which　means　tllat　the　ROM　　　　isηot　blank．　Remove　the　ROM　from　the　　　　socket　and　erase　it　in　the　procedures　described　　　　in　Section　5−16−2．　Or　the　ROM　may　llot　be　　　　　connected　to　the　socket　cor】rectly．　　　R！WERROR　　　　　　This　hldicatio蔦　means　that　data　has　been　　　　　　stored血to　the　ROM，　but　the　data　stoled　in　　　　　　tlle　programmer　and　the　data　stored　in（and　　　　　　read　back　fτom）tlle　ROM　differ．（4）After　completing　sto血g　data　into　the　ROM，　　　stick　the　opaque　seal　over　the　willdow　of　the　　　ROM．罐鱗．譲劣欝血下田霧羅雛　　　鷹醗灘魏辮鷺耀難…鱗耀羅難灘隙rConducti》e　matROMOpaque　seal農〈、Figure　5・15・2．　Attac血hlg　Opaque　Sea1．（5）When　the　ROM　loaded　wi血data　is　plugged　into　　　the　ROM　socket　of　the　programπiable血1st】ru。　　　ment，　the　hlstrument　opelates　according　to　the　　　program・［CAUTIONl　　If　the　program−created　by　the　SPRG　that　iscombhled　with　the　SLPC＊E　and　StMC＊E−is　storedinto　ROM　with　function‘‘Style　E”（see　below），it　cannot　be　used　for　S：LPC＊A　and　SL，MC＊A（if　it　isused，　the　ROM　fa皿s）．　　Function‘‘Style　E，，加c111des：（1）‘‘e，，is　displayed　at　the　right　of　the　dispIay　when　　　aprogram　is　cleated．（2）CNT40r　CNT5　set　to　other　tllan　O．（3）DIO　changed　from　initial　status（for　example，　　　set　other　than　DIOI　through　DIO3詔0，　DIO4．　　through　DIO6＝1，hl　case　SL，PC＊E）．（4）Anew　program　created　in　a　subprogram　area．，Model　SPRGOperation5−155−16．Reading　or　Erasing　ROM．Program．5−16・1．Reading　ROM　Contents．　　The　ROM　contents　can　be　trallsferred　to−anddisplayed　on−the　programmer．　Whell　the　transferinstruction　is　executed，　the　program　previously　storedin　the　programmer　is　deleted．1．Reading　the　ROM　plugged　into　the　socket　of　the　　pro9「amme「：圃　　　　　ROM．READ　　　　　　　　　　　　　　　　　　　　　　　COMPLETETh・回k・y　i・u・ed　t・・heck　th・ID　numb・・，・nd　th・国k・y　f・・checki・g　each・t・p・f　th・P・g9・am溜th・匝】k・y　i・p・essed　with　n・ROM　　installed，　the　following　indication　will　appear．　　　　　　　　　　　　　．ROM　ERROR　　If　a　different　ROM　is士nstaUed　and　ca11ed　byP・essing　th・圃k・y，　th・f・11・wing　di・play・pPea・・．　　　　　　　　　　　　　　ERROR　□□□□　　ROM　　　　　　　　　　　　　　　　　　　　　　　　　LI。，t，um。ntM。d，1　　　　　　　　　　　　　　　　　　　　　　　　　　　　foτthe　ROM　　If　the　ROM　is　blank，‘‘B：LANK　ROM’，is　displayed．2．Th・回k・y　i・u・ed　t・・heck　the　c・nt・nt・・f　　the　ROM　hlstalled　in　the　instrument．　　　　　　　　　　　　　　　　　　　　　　　　　TRANSFER　　　　　　　　　　　　　　　　　　　　　　　　　COMPLE：TETh・回k・y　i・u・ed　t・・heck　th・ID　numb・・，・nd　the一m▲］k・y　i・u・ed　t・・heck・a・h・t・p・f　th・prograln。If　th・囲k・y　i・p・essed　with・ut　i・・t・ning　ROM，‘‘sRANSFER　ERROR”is　displayed．　　　　　　　　　　　　　　TRANSFER　ERROR5・16・2．Erasing　ROM　Contents．　　To　erase　the　ROM　Oontents，　use　a　commercially−available　ultraviolet　erasing　device．　When　using　such　adevice，　remov6　the　opaque　seal　from　the　willdow　ofthe　ROM．5−17．Printout．　　Programs　or　data　can　be　printed　out　by　connectingaprinter　to　the　SPRG　and　manipulating　the　appropri−ate　printer　control　key．　　Aspecial　cable（see　Figure　5−17−1）supplied　byYokogawa　Electric　CQrporation　is　necessary　fbr　con−necting　the　printer．　　Figure　5−17−1　shows　the　illterconnection　diagram．　　Refer　to　Sectio115−10for　the　key　definitions．Figure　5・17・1．　Connecting　Printer．lMlB4W1−02Eう一16Operation5・17。1．Printing　a　Program］List．　　Aprogram　list　can　be　printed　out　on　the　printerbyu・ingth・国k・yinp・・9・amm・d・・　，T・P・int・ut・m・血P・・9・am　li・t，　b・ess回・nd国・T・P・int・ut・・ubp・・9・am　li・t，　press国・nd国・　　To　print　out　a　simulation　program　list，　press囲・nd国・　　Aprintout　example　is　shown　in　Figure　5−17−2．　　’5・17−2．Prhlting　Parameters．　　In　p・・9・am　m・d・，　th・国（P・・am・ter）k・y　i・u・edto　p■intout　input　signal　X11，0utput　signal　Yn，　pala−meter　Pn，　alld　constant　Kn．　When　the　SLPC　or　SL，MC．is　connected，　the　control　function　data　includingPID　parametels　is　also　Plinted　out．　　T・p・i・t・ut　p・・am・ter・，　P・ess国・　　　The　printout　is　produced　主n　th：ree　pages　Hkethe　sample　printout　which　is　shown士n　Figure　5−17−3．5−17−3．Printing　Data．　　In　test　run　mode，　it　is　possible　to　print　out　mo−mentarily−changing　data，　such　as　input　signai　Xn，output　signal　Yn，　temporary　register　Tn，　compu−tational　parameter　Pn　（excluding　IPL　unit），’andfunction　extension　registef　A11（S：LPC　alld　S：LMC）．　　（Register　content　printout　operation）．（1）国（2）区r（3）匡1（4）国（5）国国回国t・P・血td・t・X1．国t・P・int　d・t・Y2。　　　to　print　data　Y2　which　is　writteh　　　・tth・tim・国i・p・essed・　　　t・・ancel国k・y　in・t皿・ti・n・　　　1・the　ab・ve　k・y4n・equ・n6・，国is　set　i・p・・9・ammode　and　step（2）through（5）is　executed　i耳test’run　mode．　　　　　　　　．　　　Asample　printout　is　shown　in　Figure　5−174．Note：The　printout　examples　presented士n　Figures　　　　　　5−17−2to　5−17r4　are　A4　sized　each．lMlB4W1・02EModel　SPRGSLPC　　　USεR　　’PRO6RAHROH　lD8　4662　　　DATε　　　　1　　！■富3留■駆■鵬唱蟹■踵■■8鱈■霧昌禦国■昌図■■冨一●■■8闘■o18■謹回駆■■3■闘■事＝菖■■屋塵幽「■属冨据■8冨属■■■冨28■ロ9■國疇STεP　PRO6RAH　　l　LD　FL10　　　　ロエド　　　ヨ　　葦』♀贋　　琴≒9。κ子　　7　GO　　26　　ロ　しロ　　　　　、；こ6”K乙　ユユ　　ネ1§暑手；言　コイ　しロ　　ロく　　1まε望F。、　ユフ　しロ　　ソ　るi琴群。1　　くり　ロ　　コる；瑠，だ、ま　　さ　しロ　　　　　箋皇審二量　26　LD　　X　1　27　BSC　　ロ　　ア　　ソ　エ§乙END雲杢慧葦　さヨ§今ミ号二？茸§　ヰる題　47　るむ鋸　　CO門例ε吋丁●ニ；：；二；：：：；．：…：：！き！S「「EP　PRO6RAN　ごユ器誓書喜亨喜8自曾，含§乞§　みる£乙今ε；杢；茸　アさ；今　フローl　ロ　8茸　ロヨ暑今暑犀’；Ψ呂§　つる；言　ウフ；号　　COH矧ENTロ・1二：：二：：；：：：：；………：：；：了Aε　NO。11NSTRUNENT　NO．●　　　　　　　　　　　　　　　　　　　　Figure　5−17−2．　Printo耐Example　of　a　Program　L，ist．Model　SPRGSLpC’甘9uNINGPハR自円ETεRROh1D：oo�J�JD凸TE／／r胃一一一一一一一r｝一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一口唄＿＿一＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＝110DE1　　0300しO　START卜10DE2　　030《9¢ADE　りFFHODE3　　03CgV2　CLOSENODE4　　03巳《CKUP卜瞳」　’HODE5　　0零いRITεE阿貞BLEPB　1ウ？ジ．9πPB　29？乳乎zT：　11000SECTI　含1000SECTD　1oSEO丁‘，2’　oSEO巳P　1o．ozBD　2o．ozBB　I0．0z呂e　2o．ozBL　1o．ozBL　2o．ozST　1oSEC＄T　2oおE〔；s脚　二0SEOsし」2o9Ec6い　10．0z6興2o．ozG6　1100．0zお62100．ozDL　且100．0zDL　2：oo．oz》し　監100．0zΨ」　2100．0z）丁　且19EC）T　21SEOPH　1106．3zPH　2106．3，｛PL　1一6．3z　　　　　　　　　LPし　2一6．3z量4H　I106．3zHH　2106．3z卜1L　1齢6．3z「4し　2一6．3zH：　1100．0H1　2100．0LO　10．0し0　20．0P　1o，oooP　90，000P　20，OOOP二〇0，OOOP　30，000門乳0，000P　40，000P120，000P50，000P130，000P　60，000P140号000P　7O，000P150，000P80，000P16O，000px1一〇。000PX2一〇，000PY二一〇．000PY2一〇，000PZ　1一〇，000PZ2一〇．000T合6NO．3：NSTRUI伍NTNO．3SLpoTUMN6P汽RAトlETERRO岡里。冨1〕oo�JD《TE／／＿＿＿一r一＿r＿＿＝一，曽零一一＿＿＿＿一＿一．■胃一一一留胃一一一，．一一一一霞冒匿一一騨一脚”曽寵囎一一辱雫・胃一一一“一＝＝一昌F20，　o雲ECPき。0．0zP210SECF3真o．ozP220aECP32‘1．く1zP23oSECP33o．ozP24oSECPき40．0zP2巳o9EOP350．0zP260SECP36「　o．ozP270SECP3ア0．0zP290SECP38o．ozP290S∈CP39o．ozFX　1o．ozGX　重O．0zFX　210．ozG×　210．ozF×320．0zGX　320．ozFX　430．ozGX　430．o．　zFX　540．0z6×　540．0zF×650．0z6×　650．0zFX　760．0z6×　760．ozFX　87�J．0zox　870．ozF×　980．0z6×“60．0zFX二〇90．0zG刈090．0zFX　11且00．0z6×11100．ozH　1　・O．0z1　1o．ozH210．oz1　2：0．0zH320．0z！　320．0xH　430．0z：　430．0zH．540．0z1　540．0％H．650．0z！　650．0zH760．oz17ω．0zH　e70．0z1　970．0zH9eo．oz1980．ozH1090．Oz　　　　　’1真。90．0zHu且OO．Oz＝u且00．0％L　50．0zト1！o．廊zL　210．0z鱈210．oκL　320．0zH　320．ozL　430．0z岡430．0zL　540．0z卜1540．0zL　650．0z岡　650．0｝‘し　760．ozN760．ozL　870．0z卜1870．0｝｛し　980．0z岡タ8�J．o，zL！o90．0zMユ0go．ozL1二100．0z卜1U1〔lo．oz一了AGN�J．昌1NSTRUNεNTNO．3Apr．1989｛KY｝Operation5−175LPO　　sC合しE　D《TA　ε‘　O‘INSTANTRO94　1D3　0�JooD角TE〆　　　〆一縛一一國辱一一r一一＝認＝一一簡冒一＝＝＝昌富富q一膚鵯＿艦3口r”＝r一一3診欄胃r囎自一一嘗富雷富＝＝昌＝＝2＝豊呂胃＝＝＿＝弓＝旧旨＝寓講胃X！H×2Hx3H×4HX5HYlHY2HY3HY4HY5HY6HPlHP2HP3HP4HP5HP6HP7HP8H12345678KκKKKκKK52345�p器謡DlODIOO：OD：Oo：oD10一23456！oo。o100．oloo．0100．0100．0一〇〇〇1−0001−0001−000塞一〇〇〇1−OOO1100。〇二〇〇．0且00．0100．0100．0100．0100．0100．O0。0000．0000．0000。0000．0000．OOOO。0000．000−一000000−11．，　　霊　O曹　　・齢　　9・BAS！C　C�pTROLB《S！C　CONTROししO脚　SELECTOR200　mg　CYCLE《UT　Mn　CONTROし8　：N＝　塞N；．！N30UT20UT言OUTx正し×2Lx3LX4しx5LYILY2LY3LY4LY5しY6LP1LpzしP3LP4LP5LP6LP7LP8L90−23456　　ユニユ　ユユコKκKkKKKkOOOOO●　　．　　・　　，　　．・UOOOOO�J000・UOOOO一〇〇〇1−0001−0001−0001−OOO1−0001000．0000．0000．0000．0000．0000。0000．0000．00．OOOO．0000。0000。0000．0000．0000．0000．ooo’「《6NO。3＝NSTRUNENT　NO．3Figure　5・17・3．　Printout　Example　of　Parameters．RE61STERAO1AO2AO5《04Ao9A12FLOlFし02Fし03FLO4FLOgFし10FU　1x　重PO　1V　lV　4　　　DATAO。5000。000　ユ．OOOOσ000r日。oooO．505OOOOOO−o．5030．200065050・200Figure　5−17−4．　Data　Printout　Example．lMlB4W1−02EModel，　SPRGMaintenance6＿16．MAINTENANCE．6−1．Changing　Fuse．　　To　remove　the　fuse，　unscrew　the　fuse　holder　capin　the　dhection　of　the　aπow　mark．　To　h互stall　a　newfuse，　hlsert　it　j�qto　the　cap，セ11en　sclew　it　l�qto　the　fuseholder．Fuse　part　No．：S9510VK．Ratillg：1A．Note：Use　the　dedicated　fUse（S9510VK）．　Do　not　use　　　　afUse｛br　other　products．6−2．Precautibns　in正臨mdHng　User　ROM．　　User　ROM　is　a　EPROM−aMOS（metal　oxide，semiconductor）IC．　This　type　of　IC　must　be　handledcarefully，　as　it　may　be　damaged　by　static　electhcity．Note　also　that‡he　program　w五tten　illto　it　w皿be　lostif　ultraviolet　rays　are　app！ied　thlou帥1血e　whldow　ofdlis　IC．Observe　the　follow血g　cautiolls　when　hand血ng　theROM：OCautions　against　static　electdcity：　　Be　sure　to　use　a　conductive　mat　when　carrying　alld　　sto血g　this　element．　Do　not　b血g　the　EPROM　　血1to　colltact　with　dothes　and　other　substances　　that　can　be　dlarged　eas皿y．　Do　not　handle　the　　EPROM　using　chemical　fiber　gloves．OCautions　aga血鳩t　ultra▼iolet　lays：　　Do　not　remove　the　seal　of　EPRO．M　except　when噛　　eraSing　the　COntentS．　　When　attac�qg　a　new　EP翠OM　to　the　colltroUer，　　be　sure　to　affix　the　specified　seal　to　the　EPROM．OCaution　not　to　defb�opins＝　　If　the　pins　are　defb�oed，　straighten　them，　taking　　care　not　to　apPly　force　to　the　root　of　each　pin．OCaution　about　ins伽11ation　directionEPROM　may　be　damaged　or　deteriorated　when　EPROMis　installed　in　the　upper　and　lower　opposite　direction．　Inthis　case，　make　a　new　EPROM．Apr．1989｛KY｝lM侶4W1−02EModel　SPRGTroubleshooting7−17．TROUB：LESHOOTING．　　If　a　problem　occurs　in　the　Model　SPRG　Program−mer，　identify　the　problem　and　resolve　it　according　tothe　troubleshooting『10wcharts　shown　in　Section　7−1．　　If　the　problem　is　difficult　to　filld，　consuユt　yournearest　YOKOGAWA　service　station　or　salesrepresentative．7−1．Troul）leshoqting　Flowcharts．［11Prbblem　identificatibnInstrumentabnormalCheck　proper　operation　of　instrumentto　which　SPRG　connects　Displayabnorm自17YESNOGo　tOSection7・112】Key　inoperable〜YESNOGo　toSection7・U31Test　runabnormal？YESNOIGo　toSection74回　　　ROMread　abnorma12YESNOGo　toSection7・11引　　　ROMwrite　abnormal？旧OM　WRIT日YESNOGo　toSection7。1【61　　Print白bnormal？YESNO・Go　toSection7・1171RechecklMlB4W1・02E7−2　　　　Troubleshooting【2】Display　abnorma11MlB4W1・02E、F・・eわi・w・・u・・g・i・ヂ　Check　proper　cable　connection@　　ldirection　and’position｝．　　　　　　　　　NO　lblown｝　　ls　fuse　normal？Replace　fuse．tagain．一　・　　　　　　　　ls　supplymo　　　　voltage　25YESuAC2R｝xES｛between　display　card@　　　terminaIS@　　　　land　　　　　　　　　　　　　　　　　■eaulty　power　supPlyモ≠窒пGreplace　．o・ess国k・y　　　　　　　　　　　　ls∬MAlNxES　　　PROGRAM鯉dis」幽played　in　program@　　　mode2@　　　　　　　NOMove　comecting　cableモ盾獅獅?ｃｔｏｒ　or　baseNO，．lsdisplβy　erratic？@　　　　　　　YESRecheckFaulty　keyboard　controlモ≠窒пGreplace胆・d・ISPRGModel　SPRGTroubleshooting7−3【31Key　inoperableIs　pushbuttonkey　caught〜YESNOPick　key　and　pull　out一一oWhen・t・ll　i・・P・・a・iveNOIs　user　program　valid〜YES●Looping　　　　　　　ロ　　　　　　　　　　　　　　　　　　コ●1nvalid　InstructlonCorrect　user　programlswriting　to　ROM　　in　progreSS？YESNO．ls　printing　in　progress？YESNOP・e‘・国k・yRecheck　　　　　｛Normal｝System　prohibits　keyoperations　while　ROM　　コ　　　の　　　　　　　　　　　　　　　　　　　　　　　コ　　　　　　　コwrltmg　or　prlnt8ng　lsgn　progres5．lMlB4W1・02E7−4TroubleshootingModel　SPRG【41Test　run　abnormalSet　PRGITEST　switch　toTEST・・d　p・ess圃k・yIs　teSt　run　inoperative？YES（　●Select　svヤitch　failure　　●Control　card　failureNOFaulty　control　card；replaceIs　user　program　valid？NOl●Program　is　loopihg・●First　step　is　blank．●Invalid　instructlonYESCorrect　user　programNOlsset　data　valid？YESSet　valid．data　　　　　lsthe　con。　　nected　instrumentSしPC，　SLMC，　SCMS　or　　　　　　　5§4ηYESNOCheck　fault　fromthe　CHECK　disp置aySPLR　or5§55Check　fault　from　F口to　FL4status　on　SPRGRecheckIMlB4W1。02EModel　SPRGTroubleshooting7−5【51ROM　read　ablloma1【6】ROM　write伽・πma1Read　abnormalRead　ROM　ortransfer　ROMYESBlank　ROM〜User　ROM　ls　　　　ゆnot　w「lttenNOYESROM　error？NOYESUse「ROM　is　notinstalled　or　adifferent　ROM　installed↑RANSFER　error？NOERRORb］］］ROM7Adifferent　type　ofuser　ROMNOノWrite　abnormallnstall　correct　ROM’‘mOT　BLANK鯉YESNO…〔R・Mf・il・・eErase　ROM　contents6r　replace　ROMNO’6qIVV　ERROR9’YES　　ls　user　ROMinstal蜜ed　proper露y7NOYES●Inverted（N◎te）●Mispositioned　pios■Bent　phs　or　defective　co白tactSlnstall　user　ROMpropedyls　ROM　socket　indefective　contact？YESNORecheck・Replace　display　cardNote：ROM　may　be　damaged　or　　　　deteriorated　when　ROM　is　　　　insta11ed　in　the　upper　and　　　　lower　oPPosite　direction．　ln　　　　this　case，　make　a　new　　　　ROM．lM　184W1−02∈7−6Troubleshoo｝tingModel　SPRG【7］Prhlt　abnorma1’NOPRINTER　ERROR〜YESYES　　　　　ls　printer　ink　ribbon　out？NOCheck　printerRecheck　　　　　lsSPRG　in　test　run　　　mode2NO�@�A�B�Cls　power　ON？ls　SELECT　lamp　ON21s　printer　cover　in　pOsition？Is　paper　replenished〜YESSet　program　modeand　print　dataYES　　Is　printer　cableconnected　properly？NOReplace　printercontrol　cardCheck　connectordirection　and　contactlMlB4W1・02EModel　SPRGTroubleshooting7−77−2．Component　Replacement．　　Follow　Sections　7−2・1　and　7−2−2　for　removal　a：ndreplacement　of　a　faulty　unit．7・24．Disassembly．　　Figure　7−2−1　an　d　7噂2・2　iUustrate　the　proce　dures　fordisassemblying　the　Programmer．（1）R・m・ve　th・tw・・crew・�@md　ass・・i・t・d　tw・　　　washers　on　tlle　bottom　of　the　hous加g．　Remove’th・tw・・c・ew・�A・nd　ass・・i・t・d　tw・w・・h…　　　for　the　power　supply　cable　connection，　Remove　　　the　programmer　intemal　assembly　ffom　the　　　housing．（2）R・m・v・th・tw・・c・ew・�B・n　each・id・・f　th・　　　f・・nt　p鋤・1，�pd　th・tw・・c・ew・�Cf・・t・n血g　th・　　　connector　cable　guide．（3）Uft　the　keyboard　to　disconnect　two　comectors　　　for廿1e　control　caτd　alld　power　supply　card．　Thus　　　the　keyboard　and　power　supply　card　are　separat−　　　ed．（4）R・m・v・th・tw・．　sc・ew・�Dth・t飴・t・n止・　　　power　supply　caエd　to　the　bracket．　The　power　　　supPly　card　is　now血ee．（5）To　separate　the　control　card　from　the　display　　　card，　pτoceed　as　follows：　　　R・m・ve　th・飴u・・c・ew・�Eth・t・dm・ct　th・　　　contlol　card　to　the　display　card　with　the　four　　　・tud・�F．　　　Disco皿ect　connector　CN　l　from　the　display　card．（6）To　remove　the　cover　from　the　display　card，　re−　　　m・v・th・f・…加d・�F．　D・n・t　perf・・m皿y　　　further　disassem　bly．7−2・2．Reassembly．　　Reassemble　in　the　reverse　order　to　the　abovedisassembly　proce　dures．　Check　that　the　co瓜nectorsare　connected　correctly．Connector　Cable　Guide�C、嘉　　　　「�B●ミ紹滋蜜“、／ゆ／轟　　　　／‘�qメ／十二併�o咄E竃鵬　　もPA　　　　・　　　厭一須＼　／階即e「lntemal�A．三�@Figure　7・2・1．　Model　SPRG6　Progla�oeゆi胆ssembly　　　　　　　　　　Drawi119−1．＼、◎欝，γPowerSupply　CardBracket鰍一一一�D5嬬、拶灘1訟iノ　．Conrlector．・f�k一�D「刈　o　　　　　亀　　　　　　1CoverDisplay　Card�F◎、ii饗ひ一＼“多1Control　Card�E辮v宇魏…壽γ、1，戸戸”　　　　　　’�FFigureプ・2。2．　Model　SPRG　Programmer　Disassembly　Drawing．一2．Dec．　rl　9861MlB4W1−02ECustomerMaintenanceParts　ListModel　SPRG（StYle　E》ProgrammerY｛iW∫ERIE∫8017、i5絶燃16NN、　、　、　＼　　＼　　＼　　＼　　＼　　　、　　　＼％14諺YOKC）GAWA◆◎c。pyright　May　1986（YK）．2nd　Editi。n・May　1988（YK）　CMPL　l　B4W1−03E2me睡↑234567890　12345　678　　　　1　　11111　　111Part　No．E9714JTY9304JBE9714NAE9714JQS9510VKE9716YDY9304EBE9712ACE9714JJY9308LEY9301WEY9023NPE9712AZ9tyDescription11841　41181　14114　411Cover　AssemblyRubber　SwitchPan　H．　Screw，　M3　x　4StudDisplay　Board　AssemblyStudControl　Board　Assembly　　Fuse｛1　A）　　　　〜Pan　H．　Screw，　M3　x　6Power　Unit　AssemblyBracketF．H．　Screw量M3　x　4BracketCaseB．H．Screw，　M3　x　8WasherTag　No，　LabelLabelCMPL　lB4W1−03EMay　1988Printed　inJapanYO　KOGAM凶A．◆馳YOKOGAWA　ELECTRlC　CORPORAT10NHeadquarte「s2−9−32，Nakacho，　Mu6ashino−shi，’Ibkyo，180−8750　JAPANBranch　Sales　OmcesNagoya，　Osaka，　Hiroshima，　Fukuoka，　Sapporo，　Sendai，　lchihara，　Tbyoda，Kanazawa，　Tbkamatsu，　Okayama，　and　K吐akyりsyu，YOKOGAWA　CORPORATION　OF　AMERICA　　　　　　　ノHeadquarters2Dart　Road，　Newnan，　Georgia　30265−1094，　U．S．A．Phone：1鴫770−253−7000Fax：1の770−254−0928YOKOGAWA　EUROPE　B．　V．HeadquartersDatabankweg　20　Amersfoort　3821　AL，　THE　NEiTHERLANDSPhone：31−33−464−1611　Fax：31−33−464−1610Branch　Sales　O価ces／Wien（Austria），　Zaventem（Belgium），　Ratingen（Germany），　Madrid（Spain），　Runcorn（United　Kingdom），　Milano（ltaly），Velizy　Villacoublay（France）l　Roodeport（Republic　of　South　Africa），Budapest（Hungary），　Stockholm（Sweden）YOI《OGAWA　AMERICA　DO　SUL　Ltda．Head　O価ce　　　　　　　　　　　　　　　　　　　　　・Praca　Acapulco，31−Santo　Amaro．　Sao　Paulo1SP−BRAZILPhone：55−11−5681−2400　Fax：55−i1−5681−4434YOKOGAWA　ELECTRIC　ASIA　PTE．　LTD．Head　O価ce5Bedok　South　Road，469270　SINGAPOREPhone：65−6241−9933　Fax：65444−6252YOKOGAWA　ELECTRlC　KOREA　CO．，　LTD．Head　O冊ce14−i，Yangpyongdong−4Ga，　Youngdeungpo−Gu，　Seou1，150−866　KOREAPhone：82−2−2628−6000　Fax：82−2−2628−6400YOKOGAWA　AUSTRALIA　P’『Yじ「D．Head　Of舗ce（Sydney）1bwerA，112−118丁乞！avera　Road，　Macquarie　Park，N，S．W．2113，　AUSTRALlAPhone：61−2−8870−1100　Fax：61．2−8870−11i1YOKOGAWA　lNDlA　LTD．Head　O価cePlot　No．96　Electronic　City　Complex、　Hosur　Road，　Bangalore　560100，1NDIAPh◎ne：91・804150−6000　Fax：91−80。2852−1441YOKOGAWA　CHlNA　CO．，む「D．KWah　Centre　29F，1010Huai　Hai　Zhong　Rd．，Shanghai　200031，CHINAPhone：86−21−5405−1919　Fax：86−21−5405−1011！Nov．006Printed　h　Korea、



