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LIMITED WARRANTY

Hitachi, Lid., warrants its products to be manufactured in accordance with published
specifications and free from defects in materials and./or workmanship.

Hitachi, Ltd., warrants its products against defects in parts and workmanship for one full
year from date of purchase.

HITACHI, LTD., MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED EXCEPT AS
PROVIDED HEREIN, INCLUDING WITHOUT LIMITATION THEREOF, WARRANTIES AS
TO MARKETABILITY FOR A PARTICULAR PURPOSE OF USE, OR AGAINST
INFRINGEMENT OF ANY PATENT. IN NO EVENT SHALL HITACHI BE LIABLE FOR ANY
DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY NATURE, OR COSTS,
CHARGES, LOSSES OR EXPENSES RESULTING FROM ANY DEFECTIVE PRODUCT OR
THE USE OF ANY PRODUCT.

SOFTWARE UP-TO DATE POLICY

Hitachi, Ltd., constantly reviews its software so as to incorporate the latest technology.
Hitachi reserves the right to make changes to any software to improve reliability, function,
or design. Hitachi cannot be held responsible for any errors in its software.



SAFETY AWARENESS SUMMARY

The following are general safety precautions which must be observed in the application,
operation, and maintenance of this equipment. Failure to comply with these precautions
or the other caution statements in the manuals violates safety standards of design,
manufacture, and intended use. Hitachi assumes no liability for the user’s failure to
comply with these requirements. This summary, and the caution statements in the
manuals, represent warnings of certain dangers of which we are aware. You, as the end
user of the equipment, must foliow these warnings and all other applicable precautions,
including codes and laws, to achieve safe application and operation of this equipment.

Safety Disconnects

As outlined in the manuals, you must provide means to disable the control and power
circuits to guard against unexpected or sudden motion or energization of equipment
during operation and maintenance. NEVER WORK ON WIRING WHICH IS ENERGIZED.

Care in Programming and Precautions Against Equipment Failure

The user must follow procedures as indicated in the manuals and as dictated by sound
engineering judgment. Mistakes in programming may result in sudden or unexpected
motion or energization. To protect against programming errors or equipment failure, you
must provide physical guards and cages to prevent physical contact with equipment, and
back-up safety equipment independent of the programmable controller; the latter includes
overspeed protection, overtemperature protection, and electro-mechanical stop switches.
NEVER DEPEND ON SOFTWARE OR CONTROLS TO PROTECT PERSONNEL WITHOUT
PREPARING APPROPRIATE LOCKOUTS AND EQUIPMENT GUARDS.

Warning Devices

The user should provide audible and visual warning devices to warn persons to get clear
of machines before they start. The user must properly program the programmable
controller to operate these devices before the machine starts.

Environmental Requirements

This equipment is not suitable for use in an explosive atmosphere. If inputs or outputs
are wired to devices in an explosive atmosphere, you must insert appropriate approved
electrical barriers in the wiring conduit, install the equipment in explosion—proof cabinets
and wire the installation according to the appropriate electrical code (ex. National Electric
Code.) The other environmental requirements in the manuals must also be met, otherwise
equipment failure could cause personal injury or property damage.

Do Not Service or Adjust Internal Parts

Personal injury may result from unauthorized servicing or adjusting parts inside the
cabinets.




Prevent Spillage of Liquid onto the Equipment

Personal injury could result if any liquid is spilled or poured onto this equipment. The
equipment is general purpose (NEMA Type A) and not waterproof.

Prevent Entry of Foreign Matter into the Equipment

Permitting metal chips and/or other foreign matter to enter the equipment could cause a
short—circuit that could result in personal injury or property damage.

Keep the Plant Free of Vermin

Rodents, like rats and mice, may chew on cables and equipment. This could cause
personal injury or property damage.

Do not install the Equipment Near Strong Magnetic Fields

Operating the equipment near a strong magnetic field could cause malfunctions that could
result in personal injury or property damage.

Protect From Shock and Vibration

Subjecting the equipment to shock or vibration could cause malfunctions that could result
in personal injury or property damage.

Dangerous Voltages

Dangerous voltages are present whether the equipment is running or not. These voltages
could be inside the programmable controller enclosure or in external control devices.

Danger of Manually Operating Limit Switches or Pushbuttons

Never operate a limit switch by hand. The resulting motion could cause personal injury.
If you plan to operate a limit switch, be certain that you are clear of any other moving
parts, then use a long wooden pole. Do not operate a pushbutton during checkout or at
any other time unless you are sure what action the pushbutton causes, and are sure
nobody is near any part that might move or be energized unexpectedly.




“RUN/STOP” SWITCH CAUTION

The “RUN/STOP” switch only stops execution of the
ladder logic program or Hi—Flow program. Digital and
analog outputs are left in the active state when
execution stops, unless the optional rungs described
in the CPU manual have been added. The “RUN/
STOP” switch does not affect the operation of C-
language or FA-BASIC language programs. Outputs
can still be produced in response to C-language or
FA-BASIC programs, or by the action of programmers
typing in commands in these languages, while the
“RUN/STOP” switch is in the “STOP” position.

DO NOT DEPEND ON THE STOP SWITCH TO STOP
MOVING PARTS OR TO PREVENT UNEXPECTED
MOTION OR ENERGIZATION. USE HARDWIRED
SAFETY STOPPING DEVICES, AS EXPLAINED IN
THE CPU MANUAL. ALWAYS DISCONNECT AND
LOCK OUT POWER AND CONTROL VOLTAGES
BEFORE WORKING ON ELECTRICAL CIRCUITS OR
PARTS THAT CAN MOVE.
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General Specifications

Supply voltage

100-120 VAC, single-phase
50/60 Hzt+4 Hz

Supply voltage

range

85-132 VAC

Permissible duration of

momentary power failure

10 ms or less (at rated input)

Temperature Operational 32 to 131 °F (0 to 557C)
Storage —4 to 158 °F (-20 to 70 C)
Humidity Operational 30—90% RH
Storage 10—90% RH
Vibration resistance (Max) 0.6 G (1000 rpm)
Impact resistance (Max) 10 G

Electrical noise tolerance

Noise Voltage 1,200 Vpp
Noise duration 1usec

Noise frequency 50 Hz

Voltage resistance

1,500 VAC, 1 min. between each external

AC terminal and case

Insulation resistance

5 MQ or more as measured with
500 VDC insulation resistance meter
between each external AC terminal

and case

Resistance to ground

Less than 100 ohms

Dust/gases

0.1 mg/m® or less; no corrosive gas

permitted

Cooling method

Natural cooling
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Programming Terminal
PSE a_Specifications

Supply voltage

100—120 VAC *!2 % single-phase 50/60 H£4 Hz

Power re- Continuous 130 VA
quirement Surge 6,000 VA
Temperature Operational Storage
50 to 95 °F 23 to 122 °F
(10 to 35C) (—5 to +50 )
Humidity 40—80% RH 10—98% RH

Vibration (Max)

0.5 G, 17 Hz vibration applied for 30 s

Dust 0.1 mg/m? or less

Dimensions | EL cover closed 400 WX110 HX350 D (mm)
EL cover open 400 WX230 HX350 D (mm)

Weight Approx. 4.5 kg (10 Ib)
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PREFACE

This manual explains the basic wiring connections for the HITACHI—S10«
Series. Please read the manual thorougehy before performing the connections.

Please refer to the individual manuals for the wiring of optional modules which
are not explained in this manual.



THIS PAGE INTENTIONALLY LEFT BLANK.



CHAPTER 1

CHAPTER 2

H

[o]a]»][e]M]

Gllell=]~]

CHAPTER 3

H

3]

CONTENTS

PRECAUTIONS FOR INSTALLATION AND WIRING . 1
—— Before Starting Installation and Wiring——
EXAMPLES OF WIRING e eeeeeeseeseeessseessetsssssenessenenn 7
—— This is How the Wiring is Done——
Centralized INStallation  .......ccooouieeiieece et st s 8
B Precautions for InStallation  .......cccccvrieieieienee ettt 8
B Centralized Installation of 2a,2aE,2aH et 10
M Centralized Installation 0f 4@ ..o 14
Distributed INSTAlAtION  ......c.ooeiiveieiee et et 16
CPU LINK ettt sttt sttt st s sass e e sa s s sttt b st bt es e ses et bs s s snstenas 20
B LINK ettt e tas s bbb b b et eee et n et st nae s s esane s s entas 22
Host Computer Link (Link PCs with Interrupt ) ...oooociieeeeee e 26
Links with External Machines ...t b enn s esenesesnsnenas 28
Bl RS-232C INEIACE ..ottt ar et e 28
Bl RS-422 INMEMACE ..ottt b sttt s s 28
INPUIOUIPUL ...ttt asn e ber bbb s sttt ess st e ans s ssasbe e s s measanns 30
SMA 1O UNIE ettt est et ca s e st b e s s s st s sanssesenessenanas 32
Optical Adapter (CPU Link, RemOote 1/0) ...ttt tenesre et eese s enanne 34
Ground and ShIEld WIKNG ..ot aessse s sas s b s bes s benserssenenane 37
INSTALLATION AND WIRING STANDARDS ..o 39
——To Perform Correct Installation and Wiring ——
INSTAHIALION ettt et e e e s e na s bbbt a et b s st nann 40
B Maximum and Minimum PCs UNit SPACING  ....cc..cceuceereereerenereeetesteeseesesseesesaesassseesens 40
B DIimensional DIGQrams .......c.cccceeeeeeeeieeesesssee e sesssssesssssessessssssssesassassssasssssans 41
B Mount Base and Module INStallation —............c.coieeeeveeierceeeeenceecssessessssesssssessesens 43
WIMNG ottt s st et sa s s et e s et e bbb sbs bt s s asbesebesebnsessasbbesesetasasasstesabasessassenessases 44
Bl Terminal BIOCKS ..ottt svassss bbb ssss s ss s sb s sssssssssanns 44
B Terminal Block Mounting MEthOdS ..ot ssseseenssssessessessens 45
B Terminal Blocks and Matching Modules ... renens 46
B  Terminal Block Cover Removal Method .........ccoovoeiirrieceeciiiercereece e 47
B Cable SPeCfiCationS ...ttt san b snen s 48
B Solderless Terminal INStAIAON ..ot s ssessesses 51
B Power Supply Wiring and Grounding  ...........ccccceeemneenresneessseieseessssesssessesesssesssssesenens 52
B Installating Terminating ReSiStor on F.LLINK  .........ooorvoeeemeeeceeeeeesesseeasesesseeensesseessnenns 55
B Installing Terminating Resistors on the Remote I/O and CPU LINK  ........................ 56
B Examples of Prohibited WIriNG  ....c.coveereeeeccecseereeeeesee s ssesses s sessissnans 61
B Cautions on Link Module CONNECLION  .........eeeceeeeereeeieecteseevesrtrees s esresaenaas 62
B Wiring of the /O MOAUIE ..........eieeeeeeeert et a e saas s b ssas s aneas 63
B Precautions for the Use of Output ModUIES ... sssesessssecerenns 66
Supplementary EXpIanations ..ot snasss s enee 67
Il Reason for Separation of LG and FG ... sseenscseesessssessans 67
BB MiSCEUIANEOUS ...ttt sb et et s sbe s e e sr e s 67

Xi



THIS PAGE INTENTIONALLY LEFT BLANK.



1 PRECAUTIONS FOR
INSTALLATION AND
WIRING

—BEFORE STARTING INSTALLATION AND WIRING—



1 PRECAUTIONS FOR INSTALLATION AND WIRING

Be sure to read this before performing the installation or wiring of the PCs.

CSeparate the equipment from noise sources. )

@® Reflected noise from noise generating equipment can
cause faulty operation of the PCs.

CMount the unit vertically.

® When mounted horizontally, the ventilation is
poor, and the life of the power supply can be
shortened.

(Mount so that the ventilation slots are not blocked. )

@ The reason is the same as the one above.
Refer to Chapter 3 “Maximum and Minimum PCs
Unit Spacing”.

e

’

d
J




1 PRECAUTIONS FOR INSTALLATION AND WIRING

@se the correct terminal block for the module. )

@® There are terminal blocks with 40 points and
terminal blocks with 20 points. Refer to the
appropriate table in Chapter 3 “Terminal Blocks
and Applicable Modules”

(Do not force the terminal block cover when removing it. )

@® The cover may be damaged if forced. For the
correct removal method, refer to Chapter 3
“Terminal Block Cover Removal Method”.

A
z

z

z

Z

“ Z
Z

A
a//4

(Ground the module properly.

® Do not share a ground with high —voltage devices.

. . +
@® Use a grounding of (Zlass 3 or hlgher.__ S~ *
Refer to Chapter 3 “Power Supply Wiring and /i
Grounding”.



1 PRECAUTIONS FOR INSTALLATION AND WIRING

(Separate LG and FG.

@® Noise from power supplies can enter the FG
through the LG and cause faulty operation.
® Ground the LG on the power supply side.

( Always use terminating resistors.

@ Terminating resistors are necessary for the link
circuit between the remote |/0 and the CPU. For
details, refer to Chapter 3 “Installing Terminating

Resistors on the Link Between Remote |I/0 and
CPU”

CUse solderless terminals for connections to the terminal blocks. )

@® Connections made with bare wires may not hold.




1 PRECAUTIONS FOR INSTALLATION AND WIRING

CKeep liquids off the modules. )
@® The units are not waterproof, and liquids may cause
problems.
ﬁeep metal particles and other foreign substances out of the modules. )

@® They could cause problems due to short circuits.

@ Performing wiring or connections to the PCs while

the power is on could cause damage to either the
hardware or the software or both.
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2 EXAMPLES OF WIRING

—THIS IS HOW THE WIRING IS DONE—



2 EXAMPLES OF WIRING

Centralized Installation

B Precautions for

Installation

(Installation)

The HITACHI - S10 « Series unit and I/O unit are not fireproof, dustproof, or
waterproof.Mount the CPU unit and 1/0 unit in a steel cubicle.

S S R P S — — —— —
11111111

[ ———— /0 unit

After you lead the cable through the

hole, seal the opening with putty.




2 EXAMPLES OF WIRING

GEnvironment)

When you use the PCs, take care so that temperature, humidity, atmosphere, and other
environmental parameters adhere the restrictions listed below.

Parameter Restrictions

Temperature 0to55C

Humidity 30 to 90%RH Check about twice a year that the PCs is
(no condensation) being used in the correct envronment.

Atmosphere No corrosive gas
Vibrarion None
Shock None

Inspection

To keep an optimized environment for the HITACHI - S10a Series, check the
following items daily or periodically (about once a year ). Sealing putty will be cured
for two or three years. Cured putty results in poor sealing. Perform sealing again.

@ Appearance of the modules
Check each module case for cracks and similar defects. If the case has defects, internal
circuits may be damaged, causing a system malfunction.

@® Mounting screws and terminal block screws
Check whether the screws securing the modules and terminal block screws are firmly
tightened. If not, re-tighten them. Loose screw may cause a system malfunction or damage
due to heat.

@ Sheaths of the cables and power cord
Check the sheaths of the cables and power cord for abnormalities. If sheaths are peeled off, a
system malfunction, an electric shock, or damage due to a short-circuit may occur.
Sufficiently insulate the unconnected terminals with tape.

@ Dust buildup
Check the modules for dust buildup. [f dust is built up, remove it with a vacuum cleaner. Dust
buildup may cause internal circuit to be shorted. This may further cause damage to these
circuits.

@ Power supply voltage
Check that the power supply voltage is within 85 to 132 VAC. A power supply voltage outside
this range may cause a system malfunction.

@ Protective fuse '
Check that a fuse is installed for protection against load short-circuit of output modules. Be
sure to install a fuse appropriate to the rating of the load. If a fuse is not installed or the rating
of the installed fuse is inappropriate when a load short-circuit occurs, output modules may be
damaged.



2 EXAMPLES OF WIRING

B Centralized Installation of 2 a, 2 «aE, 2 aH

Distribution
panel

CPU power
o supply

Wa

.
3rd Class
ground

Ground terminal

Remote 1/0
cable

Ground wire,
2mm? or larger

(14 AWG)

Ground plate

Power supply
cable, 2mm? 7

|
or 1a‘;g;i\rNG) 3 3rd Class ground




2 EXAMPLES OF WIRING

CTerminal Block Connection Methods)

4 ' . h ( . R\
@ CPU Power Supply Wiring ® Remote |/0 Wiring (CPU Module Side)
1
Because of the
built = in fuse,
connect the
neutral lead to N.
Al4
Al5
To @ Al6
Ald 100 H
ACloov
ais N ':N
A7 LG
A20
FG
GND
- To Ground terminal
L J Il =10 )
’ — ™ 4 .. . . )
® 170 Power Supply Wiring @ Remote 1,70 Wiring (Station Module Side)
Because of the
built—in fuse, P suprLY| @
connect the th&ss . ] E. STATION @
neutral lead to N. [Dc12v RI/OIA 1
DC 5V 2 2w Blj 2
S——— o
To @ ] e 3 swoll 4
in " 1 Ru/ﬁ" 4
AC100V 1 o slf s
15 IN 15 swol ™
7
16 TERM o7 7
1 L& 17 Cﬁ 8 (??DOQRT]L[B 8
oIl g siofl o
To distribution panel is
18 e
GND ing
20 3
@ .
To Ground terminal
Be :‘ureL éo cotl;-‘nect [ grounc: wj;e
to the on the power supply side
 on the To
\ (at_the distribution panel). | y \ ( @ y
4 . . )
® STOP,/RUN, PCs OK Wiring (CPU Module)
The PCs OK output
When A8 is shorted A8 is a contact relay All
output.
to A9, the CPU STOP/RUN PCs OK
stops. A3 Allo——y | Al2
Al2o—29 )




2 EXAMPLES OF WIRING

CTerminal Block Connection Methods (Continued) )

(" ® Remote 1/0 Wiring (CPU Module Side) )

(" @ Remote /O STOP Wiring

LWPO040,07X

A20

To ground terminal

@~

Because itis
the termination,
short it.
However, when
using the cable

|LWP040,07X|

When B8 is shorted
to B9, the remote
1/O transfer stops.

RI/01 'E

STOP




2 EXAMPLES OF WIRING
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2 EXAMPLES OF WIRING

B Centralized Installation of 4 a

CPU power

10C
CPU 1,0 module

supply

/ / / PCs cubicle

5

1/0 power
supply

4

\ : - Ground terminal "«’
) -
' /
- Remote
/0 cable
N /——'—'—
Station module //
//

ALY

Power supply cable,
2mm? or larger
(14 AWG)

To distribution cubicle

A\ J
A«

/ . Ground plate
Ground wire,

2mm?® or larger
(14 AWG)

/A

3rd Class ground

IOC : Extension 1/0O Interface Module
(LWE800, LWESO05)



2 EXAMPLES OF WIRING

Cl’erminal Block Connection Methods)

4 N\
@ CPU Power Supply
Lwv050, 030
Because of the built —|
in fuse, connect the P SUPPLY @
. | neutral lead to N. VOLTAGE
CHECK .
[omzv
OC 5V 2
Ar——] -
13
14 ACIDOV[H 14
15 N Ly i5
16
17 LG 17
FG 18
19
GND 2
|~
To @
. J
\

r® /0 Power Supply Wiring

LWV050, 030
From|Because of the built — ——
in fuse, connect the P. SUPPLY @
@ neutral lead to N. VOLTAGE
CHECK )
focizv
lpc sv 2
- e
= —
13
14
actoov | 14
5] N i Is
16
17 L6 17
FG 8
19
GND 2

N .
To distribution

Be sure to connect a ground wire
to tha LG on the power supply side|
(at the distribution panel),

L panel

J

( . . )
@) Remote 1,70 Wiring (CPU Module Side)
LWE800, 805 I
10C @
] JELAREIY ,
RI/O A
oun;‘-
2| =ln 2
3 :-SHD‘ 3
Jf“‘\
RI/O A 2
Because it is 5| Vs 5
tha termina SV
~tion, short it ."- ~SHD 3
To 7 rEmmmou ;
{SHORT:
8 lisog SHD)| 8
3
L—To ground terminaIJ

e N
@ Remote 1/0 Wiring (Station Module Side)

LWS010

=

From @

7|TERM £<TA 7
Because it is: {suom-
the termina— 1502 . .78 8
tion, short it
SHD 9

Ib—To ground terminalJ

E. STATION

A
RI/O h .
IN

B 2

2
3 SHD 3
A
RIOR 4
out K 8 X
SHD|

L]

.
® PCs — OK External Unit Output Wirina

LwWP800

Front cover

T81

is a contact relay
output.
181 °—1I
TB2 o

The PCs OK output




2 EXAMPLES OF WIRING

Distributed Installation

CPU
power
supply

CPU

SS

PCs cabinet

PCsA
distribution vl
panel 7//////47////,2

pnfaf’alfo

13 69909 89

2

7
3rd Class
ground

1/0 power
supply 1

SIS

Station 2

1/0 power
supply 2

O

ll
ll

Ground wire,
2mm?
or larger

(14 AWG)

Power supply cable,

2mm? or larger

(14 AWG) \

Station 1

1,0 cubicle

Cannot pass
through
repeater

3 Remote 1,/0
u cable

Ground wire,
2mm? or larger

L~

Ground plate

(14 AWG)

/14
3rd Class ground

3rd Class ground

Remote /0
cable



2 EXAMPLES OF WIRING

(Terminal Block Connection Methods)

r® CPU Power Supply

LwVv000

To
distribution
panel

( ® 1,0 Power Supply 1

\.

LWv050, 030

r@ /0 Power Supply 2

LWV050, 030

panel

N (
@ Remote /0 Wiring (CPU Module Side)
212]
LWP000 813
S0
Ala D {a13
AC[UUVEH ale TERM T | 814]
IN Ald
| PR | Sad bl
AlS N a5 RIOI BIS
aisf ]
A Bl6
Al7 LG sio {l a8l ]
. TERM - 817
Because of the built FG " arrF—
RI 02 - |
in fuse, connect the| To @ Aw_:s_ls_
neutral lead to N. GNOD SHD 1819
A19
e sure to connect a ground wire A20 FG Bzc
to the LG on the power supply side A20
(at the distribution panel).
) To ground terminal y
w r TN . . \
@ Remote 170 Wiring (Station Module Side)
Lw:
13 S010 £ staton| @
1 ACIOOV[H i RI/O h A !
It e | N Bl =
6 SHD 3
17 LG 17 - /Oj[A 4
ouT
FG 18 8 5
SHD
19 From @ Because - 7 &
it is the TERM .
GNDY| 50 termination, *stoRrT 1§ T4 L
@ short it. 8 1502 tr1g 8
SHD
S 9
Because of the built - in fuse, . ?
To ground terminal
connect the neutral lead to N.
\ J
h ( . . )
® Remote |0 Wiring (Station Module Side)
LWSO010
13 E. STATION @
H 1
Acmov[ 14 , im0 “[ !
IN N " IN 8 2
16 SHD 3
LG
17 a [k A 4
Fi
To distributi |- ™
H
[e] istribution s From @ 6 0]
GND ERM ~.TA b)
20 To ground {SHoRT*s
) terminal 12 i.rg 8
9 SHD 9
Because of the built—in fuse, I
connect the neu_tral lead to N. y \ y
— Z

WI?en the connecting
points are on separate
panels and the ground
cannot be connected to|
the same point, use

one and as a ground.




2 EXAMPLES OF WIRING

(Terminal Block Connection Methods (Continued) )

(" Remote 1/0O Wiring (CPU Module Side) )

LWPO040,07X

However, when
using the cable

A20

To ground terminal

@D~




2 EXAMPLES OF WIRING
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2 EXAMPLES OF WIRING

CPU Link

CPU 12 a)
CPU Power
supply

LINK1

2/

Z

3rd Class ground

CPU 24 a)
4 o LINK 2

4 a power
supply module

@

Cannot pass
through
repeater TB.

10 module

_

/

2mm? or larger
Ground wire,

(14 AWG)

N

Ground
plate

__

3rd Class ground

CPU 4(4 a)

=/

3rd Class ground

i

3rd Class ground



2 EXAMPLES OF WIRING

(Terminal Block Connection Methods)

4 ~ A
(@ Link Wiring Between 2 a CPUs (Terminals) ) @ Link Wiring Between 4 a CPUs (Repeaters)

=10

.Ell. 1 LINK A 1
Litd : 2 '] [B .
LINK | “
/
{814 When the connecting // 4 A
SHD|m4 points are on separate LINK 4
L 815 panels and the ground S| 2 .
= AISLINKZ ﬁ 1 l3_16-’/<:anm>t be connected to) 6 /. HEI_S

|

k=

>
N

=
@

I

=

>
o

Ale the same point, use S
Al6 517 one of the connections| A 3
Al7 sl a1 as a ground. wfﬂﬂ(}ﬂ ,
’ [ (o] (5%

=4

=3
[72]
o

>
w

3
)

L JTo
To @ ' © ‘ From ®©

\ To ground terminal y \ To ground terminal y

I S A20 FG

| —

ccaues 11 A8 Wi )
the termina ! TER Lee 819 8
ion, short it Al9 1 a2 . 9

‘
r@) Link Wiring Between 2 a CPUs (Repeaters) ( @ Link Wiring Between 4 a CPUs (Terminals)\

@
1 LR AL

LINK 1 and LINK 2 ! B
Al2 I are connected 2 2

LINKI internally.
Al3 e \\ sl
S0 LINKK:A .
Al5 w~ <S5 7Bl
LINK 2 ecause it is e

S Alb the termina +SHD
ion, short it \ 6

—G Al7 SHD 27 |
[SIIXT] 7

r=- “° shp
TERMIL_- = 8 8
9
=S A20 FG 10

—J —~
| JTo @ From @
From @ n
\ To ground terminal y \ To ground terminal )y

The link modules installed between the end of a circuit (1 to 4 in the figure above)
require cable termination. |f the characteristic impedance of the cable is 150 Q,

termination can be performed by shorting the two terminals (Refer to the figure
above).




2 EXAMPLES OF WIRING

F.LINK

2
(D e

[ 0 ] [ ]
\\ J o
N\
CPU power supply
\ CPU
S~
\ /  / PCs cabinet
F.STATION
I/O power
supply

Remote I/O cable
L~

Distribution panel

Ground wire,
2mm? or larger

v

Power supply cable,

C :
2mm?” or larger \ WJM \ Ground plate
Z

\

V4 /
3rd Class ground 3rd Class ground




2 EXAMPLES OF WIRING

®

PCs dist

panel

CPU power supply@

\ CPU
CPU
\ / / PCs cabinet

F.STATION

N\
I/O power
supply

TN

(R
90896 m

T

3rd Class
ground

I/0 power

supply 1

Station 2

I/0 power
supply 2
UPPY €

Power supply cable,

2mm? or larger

Remote I/O

cable

|

Ground wire,
2mm? or larger

A
\>4

a

b X

N\

Station 1
Station 1

/1/0 cabinet

Remote 1/O

Cable
P

e
Ground wire,

2mm? or larger

//

WL/ N\ Ground plate
Z

3rd Class ground

%L/ \ Ground plate
%

3rd Class ground

Remote I/O Cable

/“




2 EXAMPLES OF WIRING

(Terminal Block Connection M

ethods)

(" @ RS-232C BOX Wiring (Terminal) )
POWER o ns. 2326 PRINTER
® -
OFF ON J
AC IN 1 F-LINK 11
@@ REPEEEEEEEEER
A B SGSD A B SG S TA 1B FG
= 1= T
LINK LINK TERM
IN ouTt
A B3SGS® 1A 1B FG
g5 UL
Rear appearance WL = To ground
- Short TA and TB
To station of following stage
Solder the SHD signal cable
\_ on the cable shielded net.
N

(@ RS-232C BOX Wiring (Repeaters)

POWER PRINTER
® ® RS-232C
OFF ON
AC IN 1 F-LINK 1
o L L e [ [ o
@@ REEEEEREEEEER
A B SGS® A B SG S TA 7B FG
LINK LINK TERM
IN
3G o0

Rear appearance

From station of preceding stage

L
To ground

To station of following stage

_J

\.



2 EXAMPLES OF WIRING

(Terminal Block Connection Methods(Continue@

(" ® F. LINK Wiring (Repeaters)y Y ( @ F. STATION Wiring (Terminal) )
B4 RATE —
A4
185 ‘:U ©)
ST.No
, B6 i :
From station of A6 |— ::g('?egitﬁt'os';:fe L@
preceding stage A7 g stag . —
88 -
I A8 F.STATION O
MODE ..... vAg B9 m
B10 LINK f\ !
LINK AATO B11 IN L 2
IN “ s A
B12 sG 3
SG|A12 TP
so [a13 . SHD | 4
B14
we A A s LINK ?\ H 5
Mg [A15 |2 out L 6
S6{A16 = SG 7
A17
SHD B18
frees Al18 T SHD 8
To station of R S e ~TA |9
following stage A20 f6 | az0]B20 TERM % 18 10
H::@ Fg| I
HITACHI @ Fix [SO 12
Connect to ground —] Connect to coj 13
ground
\ J \u J
(® F. LINK Wiring (Terminal) ) [ ® F.STATION Wiring(Repeaters)
RATE =
B4
:: B8 ST.N |:U ®’
.NO,
v B6 From station of L @
J J e B7 preceding stage =
vy FSTATON | O
MODE ; B9 n
""" A =% uNKjE !
i A A1 = IN L 2
N Al
8 > B12 SG 3
sG| A1
so (a3 z:i sHp | 4
i H 5
LINK AlAT4 B1S LINK
out s |A15 76 OUT][L 6
sG|A16 o sSG 7
7
so AT B18 SHD 8
S el Y 9
N Serees A19 TO Statlon Of TERM g TA
following stage A20 6 |az0|B20 following stage ..T8 10
Fe | M
S0 12
L HITACHI @ " FIX [
Connect to ground L= Connect to ground cof '3
_ ) >




2 EXAMPLES OF WIRING

Host Computer Link (Link PCs with Interrupt)

®\“-m-

F
-ﬂ/
ou

ol

(oXe)

u — Znetwork

CPU power supply CPU @

PCs cabinet

Remote |/0 cable

panel

Ground wire,
2mm? or larger

L 1(14 AWG)

Power supply cable,

> _/

2mm? or larger G d olat
4 AWG) round plate
N J
777
%7 3rd Class ground 3rd Class ground




2 EXAMPLES OF WIRING

(Terminal Block Connection Methods)

(@ Host Computer Link Wiring (LINK PCs Side) A
| wpc-7000 J i £L5 LKL
XE%XE £E
- = =
> 32 353 < <
Voa A B CD A B CDO m OF F-POUEH-ON
W’iimﬁa—:—;’ ]
2T 55 23523584  TAe 9\’« e
= =, |l9)6"™ |Fi&
) TS o Bz
N TRE-

Use round SOLDERLESS
terminals.

.

("® Host Computer Link Wiring (PCs Side)

| LWP000 I %
From@ — L cru | @
e

/F ; H
a0 )\ %2 o [
A2
1/0-A A /A . H B3
I/O-AB7/ \\ . %:: UIL n 84
4
\\ '/O'BA N\ ngs :

17 H 85
] ATT “ A5
L 1/0-BB / \\ . gAs L a5 86

L
— '@M SHO A7 .

Connect the shield
on the CPU module STOP/RUN H A
side. 8o
o not connect /—_\ A
the shield on the || SHD Tme]
host computer :\’ g;\zo FG 820
To ground AZ0

terminal @




2 EXAMPLES OF WIRING

[6] Links with External Machines

B RS — 232C Interface

CPU

CPU power supply

Station
1/0 power supply

PCs cabinet

Remote |70 cable

2/

External machine link

Printer

To distribution Ground plate /

panel

T 3rd Class ground

B RS — 422 Interface

cru @

CPU power supply

Station
1/0 power supply

PCs cabinet

Remote 1/0 cable

External machine link

: Yl V4

panel

) S ms-23¢
To distribution Ground plate User Equipment

RS - 422/

W 3rd Class ground




2 EXAMPLES OF WIRING

CTerminaI Block Connection Methodg

_ .. N
® RS — 232C Interface Wiring
RS 232C Interface
External Device
To SHD| 5
termina
(A19)
\ To ground terminai y
4 .. N\
@ RS — 422 Interface Wiring
— Al
A2
A3
—<S A
___@AS

All

RS 422 Interface =_J—@"|§A8
External Device g_-_—&"

A12

=y
S a5

Al6

Al7
————— Al
<G Al9
o3 A20

L To ground terminal

Notes (1) Be sure to connect the signal grounds (SG) together in the interface
cable.

(2) Be sure to connect the interface cable shields to the protective grounds
(FG) at both ends.




2 EXAMPLES OF WIRING

Input,” Output

Station

1/0 power
supply

DC 24V IO  AC 100V 1L/0O
module module PCs cabinet

D

2L
Analog 170 Pulse counter
@ module module @
Iy \ 7 )z 2 //
L0 Op Of O 4f ( -
1 ( Ground
wire, 2mm?

or larger
T (14 AWG)

=
|

») ] A

Power supply é &
cable, 2mm? &/
or larger
(1———\4 AWG) Analog |/0 cable Separate
C . " Pulse counter A
To distribution panel y DC 24V |/0 cable cable 3rd Class ground

/ r’
To remote 1/0 cable,
To CPU 4

AC100V Cable

Keep the 100V |70 signal
cable separated from the

other signal cables.



2 EXAMPLES OF WIRING

(Terminal Block Connection MethodsD

rG) Digital 1,/0 Wiring
LWQ000
10 module
e
Tie wrap E;{@
1ty
e
1/0 cable Eg
. e
Tie the signal wire and EE‘EE
the common wire in the 55‘?3
same bundle. :EE%
ooy
i Ak
Ot~
\_ J
( . . A 4 . N
® Analog 1/0 Wiring ® Pulse counter wiring
eShort the unused inputs Pco:\:Ng
together between S and SRS
C and connect them to Eggjccg
the cabinet ground. ek
-
= |7
3 <95 3
4 ( M2 gy
s o
@ 6 81 h, _6'
7 r .;9 7
Fi A% B
S 9 |- L
10 ¢ N
S i - R
Shielded Y o
Shielded —* twisted pair | o]
twisted pair cable H = gm IR
cable i =y O
i 17
2 18
- m
Tie wrap To cabinet ground 20
L ) \ (ground terminal) @DE
_J




2 EXAMPLES OF WIRING

Small 1/0 Unit

7
3rd Class
ground

PCs distribution panel
/

Power supply cable,

2mnY’ or larger

CPU power supply

\ CPU
—_—

PCs cabinet

\_/
A

Ground wire,
2mm? or larger

Cannot pass

Small I/O unit

through
repeater TB.

Oparating cabinet

(X2 X XA X]

Ground plate

2

3rd Class ground

Remote I/O cable

4

RN

Power supply cable
(DC24V)




2 EXAMPLES OF WIRING

(Terminal Block Connection Methods)

(D Remote I/0 Power Supply Wiring

Remote 1/O wiring from CPU

L L To ground terminal for PCs
® O é unit (Ground it only when
mounting the module on
Vv vy the lowest in the cabinet.)
76 5 4 2 1
DD DD|D| D
7 6 5 4 3 2
% Sll(.\)FF-ON)
2] L sacorr-om

SHY(CN1-CN2)

When remote I/O circuits are terminated, set SW 1 to SW 4 as shown below.

Cable impedance
100Q | 150Q Remarks
SWi1 ON OFF . _
SW2 ON OFF Terminated at 100Q
SW3| OFF ON .
Sw4| OFF ON Terminated at 150Q




2 EXAMPLES OF WIRING

[9] Optical Adapter (CPU Link, Remote 1/0 )

5 ©® ® © @ @ e e 2D
A cu
OHT1 \ Paill)y RIf ——?
/ CHp I ]
CINK LD V]
/

6 Remote /O circuit (Optical) J @

Link circuit between CPUs

(Optical)
/
® @ 0 0 @ 006 2
4 - Remote I/O N
OHT1 \ {circg{;‘&?emricl lf'O,
N
% {5 IS
/ =,
& ) ®

Type Name
LWV000 | CPU power supply module
LWP000 | CPU module
LWEO20 | CPU Link module
LWZ440 | Optical adapter

HPC-1000 | Expansion 8-slot type
CPU mount base

WV050 I/O power supply module
LWS010 | Station module '
LWZ040 | Optical adapter

Various I/O module

HSC-2004 | 4-slot type I/O mount base

OIR|e|®IB| ®GE|®|®F




CTerminaI Block Connection Methods)

2 EXAMPLES OF WIRING

(" ® Remote I/0 Wiring (CPU Module Side) Y {~@ Remote I/O Wiring, Link Wiring between
TWPG00 CPUs (Optical Adapter Side)
- A12)
Al3 LI [ LWZ440 | g1
N
Al —la1s g =
AlS L=l . —g 3
AlS I CH1 ” A 3]
817 A3 IN B4
A17 o8 A 4 85
To LWZ440 e~ A4 SHD|a 5| —
CH1 IN X% a5 CHI j_—A—E—
=Ca FGjazo out g R
\ e To ground terminal J SHD| 5 8'8_8'
To LWPOOO C@Ag ..... g B
RI/01 i si0
f — =T A10 [EREN 5_1_9';1—1
- -
| AL ]
[ LWEQ20 | \ S s LRI
A12 CH2 A12)
LINK1 —1813 —1813
Al2 ._./\ aiof A12 IN \ iaf
Al13 SHD 14 Al3 SHD A4
—1— B15 1 —1815
Al4 k2 AlS| a16 Ala CH2 ” .‘5‘_5.816
\ A16 . out A6
SHD|A17 U:B SHDJA17 BI;
To LWZ440 A8 eeeee B To LWE020 =CAI8 g 21
CH2IN @ i VI =L LINK1 C TERME g
A9 t-oolalg - =S A19 t----lAlg "
B B:
~=CA20 F6lazo (“'=@A20 POl azo—
\ ———To ground terminal —To ground terminal
(" ® Remote I/O Wiring
LWS010 H/o:tA 1 LWZ040 1
' = | ——
IN
2 SHD 3 3
SHD 4
., A0 A 4 =5 ¢ s
our B ] om'
8 8
v SHo| 6 =7 swo| 7
LWZ040 ﬁ.' TEM:”TA 7 Qa e 8
CH10UT s Lre[ o =g oM s
I ° ol LwWs010 FGI_%
RIOIN & 20
\_ To ground terminal \———To ground terminal

In remote I/O wiring and link wiring between CPUs, short TERM (terminal) of the

terminal block at both ends of the electrical cable.
If you do not, all data of the connected wires cannot be transmitted normally.




2 EXAMPLES OF WIRING

(Terminal Block Connection Methods (Continued) )

(" @ Remote I/0 Wiring (CPU Module Side) )
[ N—
LWP0Q0 —1 |
SHD '6-1-2' 813
A13 TERM A3 ]
14 j: :‘—dﬂ 81
A n
R/01 te- 815 g5
Al5 SHD &E;;
TERM At6f—1
a0
t< A17
R/02 :
To LWS010 A18 2.8
RI/O IN 1819
A1S[]
~=Ch20 FG| a0l
k 7o ground terminal )
(" ® CPU Link Wiring
LWEO020 LWZ440
A13 3E
Al4 SHD}a14 -
Atef ate OUT
B17
To LWZ440 SHDJA17] A7
CH2 OUT A18 {18l 818 GMS :
ais M=o Cate ML
~=CAn £ poo 2> To LWEO20 LINK1 | ~=E&2A20
k \——————T0 ground terminai \

(" ® Remote I/0 Wiring (Station Module Side) )

LW ] o
) IN 8 2
2 SHD)| 3
3 n/ojc‘ 4
out 8 s
SHD| A
7 --TA|
To LWP00O : 7
RVO 1 Qa TERMi 1 8
9

Cfs FG‘
k To ground terminal )




2 EXAMPLES OF WIRING

Ground and Shield Wiring

(Ground Wiring)

@
@
®

Separate the panel ground and the PCs ground.

Insulate the PCs ground from the cabinet.

Because the FG of the power supply module is connected internally to the mounting
base, do not connect the power supply panel ground to the FG terminal.

(Do not connect the FG terminal to the LG terminal).

When the OP or the 1/0 has an FG (or SG terminal) do not connect it to the
ground terminal.

Connect the PAF %k % and PAN % x 3% GND terminals of the analog I/0 module to
ground terminal.

PS: Power supply module
ps | cru | op op | op | op s | ps|st{wo|wo = ST : Station module
.:'g _:-E /0 : Input,/Output module
&S 5z OP: Optional module
® ® ®® @l |y
. A A A\
= Cabinet ground PCs ground =
ps| st |1ojio ps | st|ofo ps|stlwo|vo
2 @@ | h &
1 I
~ Sabine aPcmsund. = Cabinet ground PCs ground

('shield Wiring )

@
@

When the shield wiring is connected to the same cabinet, ground it at both ends
(SHD connection).

When the shield is connected to separate cabinets, and it cannot be grounded to the
same point, Ground one end only (SHD connection).

(Reason)

When the leads are not grounded at the same point, the ground potential may differ,
and it is easy for noise to be generated.

~

p
Ps l cou | op | op | op | op ps | st I o | 7o
S TeErm SHD

50 | v

—0 QTERM 0 sHp
SHD | |

! | 1 t
I i
ps | sT| /0] 110 PS| st|i/0]1/0 ps-| st {10] Vo
\. H
{— vsu'o
TERM
21 Term r'esm ba| E
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3 INSTALLATION
AND WIRING
STANDARDS

—TO PERFORM CORRECT INSTALLATION AND WIRING—



3 INSTALLATION AND WIRING STANDARDS

1] Installation
B Maximum and Minimum PCs Unit Spacing

the top bottom and

s shown below on

To provide good ventilation, Provide sp
sides of the PCs Unit.

50mm
or more fmmmmmmym

H llllll|1||| som
more

re HINEAT AT 0T G0 I i e n_iminn._ i




3 INSTALLATION AND WIRING STANDARDS

B Dimensional Diagrams

(Unit mm)
(2 a CPU Unit )
( N . R Y
Basic unit f Extension 8 — slot type unit
207 514
? 188 L 495 N
' [
[=2] L oo
& S &R
N
(PS) (CPU-)—— (PS) (CPU) (OP) (OP) (OP) (OP)
N N
i
L ©
\ J \ _ J
(4 o« CPU_Unit D)
. R ) 4 . . N
Basic 4 — slot type unit Basic 8 — slot type unit
283 437
ﬁ 264 0 418
3
w — | 1|0 -
=El X Z8
~N — —
0 o [ 0
P SN J - - - —
(PS) 1/0) 1/0) (PS) (1/0) (1/0) (1/0) (1/0)
(cPU) (/0)  (1/0) (cpPu) (1/0)  {1/0) (1/0)  (1/0)
TI——‘n L= on on
951 L]
L Ui
. :
\ _ J \ J




3 INSTALLATION AND WIRING STANDARDS

N 4 N
Extension 4 — slot type unit Extension 8 — slot type unit
36 514
342 0 495

269
257.5
269

|<-———I_ 200{—-‘—-— 25

>
| & |
[ e——200
® 1
o 1

(PS)  (OP) (1/0) (170} (PS) (k) /o) (1/0) (170) (170}
(o°P) (cPU)  (1/0)  (1/0) (op)  (CPUY  (1/0)  (1/0) (170)  (1/0)

H

no O 00 TF oo 0nnnnnon

\ J . J
(1/0 Unit )
. . . . Y
2 — slot type unit 4 — slot type unit 8 — slot type unit
207 283 437
0 188 " 264 1 o 418 ,
N N o~
y ¥
[=2] O— B DO B [=2] =}
@w O (] wo 0o
N N NN NN
|—l~ Ol [} J— ] 0 ll
l(PS) (1/0) (PS) (1/0) (170) ’ (PSJI .(I/O) '(I/O; (1/0) 1/0)
(ST)  (1/0) (s1) (170 (1/0) (sT) (1/0) (1/0) (1/0) (1/0)

IE—;—”nn -.,Tf-u nnnn Wﬂnnﬂnﬂﬂﬂ
el el [T .
! ! !
\_ Y




3 INSTALLATION AND WIRING STANDARDS

B Mount Base and Module Installation

C Mount Base Installation )

When installing the CPU unit, |,/0 unit,
etc. in the cabinet, mount them vertically
as shown in (a) below. If they are
mounted horizontally as shown in (b), the
internal ventilation of the module will be
inadequate. This will shorten the life of
the module due to internal heat rise.

O

; (@) Vertical (b) Horizontal
C Mount Base Mounting Holes ) mounting mounting
R5.0
R3.5
R0 T R7.5
Insulating bushing
When an insulating bushing When an insulating bushing
is installed is not installed
CModuIe Mounting) (Terminal Block Mounting)

<~——Terminal block
mounting screw
rw
..f-‘-‘"'—
\\L
}.—L ~— Terminal block
Module mounting screw ] mounting screw



3 INSTALLATION AND WIRING STANDARDS

2| Wiring

B Terminal Blocks

(Unit: mm)
40 — point terminal block
8.8 L6 7.2 40-M3
2-M4 I:EQ%E&“L-I-I-%: A
SRR ~

20 — point terminal block

2-M4 20-M3

X‘lﬁ:ﬂlﬁHL e,
u

u )

Suitable crimp — on terminals

Round type Open - end type

~G_) ~3

Example: R1.25~3 6 mm

m
less

Example : 1.25 - YS3A



kimura


3 INSTALLATION AND WIRING STANDARDS

B Terminal Block Mounting Methods

— a3 L

Mount the terminal block(20-point, 40-point)on the module as shown below, or the terminal block

contacts with the module badly.

(1)

Module
]
=
\‘ —Tl I_@_ i
Terminal Block
)
/

Mounting screw

&

[TT 17
s

Tighten
SCrews
alternately

Put the terminal block into the module.
[ Hold the upper and lower parts of the
terminal block and push it into the
module until it clicks. However, when
you put a 20-point terminal block into
the module, it does not click. Fix the
terminal block on the module as
‘ shown in(2).

Tighten the upper and lower mounting
screws alternately little by little.

Tighten mounting each screw equally and
check to see if the terminal block is firmly
fixed on the module.




3 INSTALLATION AND WIRING STANDARDS

B Terminal

Blocks and Matching Modules

Install the terminal blocks that match the modules as shown below.

Terminal block Name Type Remarks
CPU Power Supply(AC) LWV000
CPU Power Supply(DC) LWV100
LWP000
LWP040
CPU LWP070
LWPQ75
CPU LINK LWEQ20 For2a,2aE,2aH
PSE LINK LWE040
40 - point External Link LWEQ46
High - speed Remote 1/O LWE100
Analog Slicer LWA200
F.LINK LWE480
Digital Input(AC) LWI 000
Digital Input(DC) LWI 100
Digital Output(AC/DC) oo
Digital Output(DC) LWO100
LWV050
/O Power Supply(AC) LWV030
/O Power Supply(DC) LWV150
Station LWS010
Digital Input(AC) LWI 050
- PDG330
Digital Input(DC) LWI 150
Digital Output(AC/DC) lﬁgggg
Digital Output(AC) PDS330 For2a2aE,2a0H4a,4aH
Digital Output(DC) LWO150
PAF300
PAF301
PAF308
20 - point Analog Input PAF309
PAF320
PAF329
PAN300B
PAN301B
Analog Output PAN309
PAN320
PAN329
PTF300
Pulse Counter PTF320
F.STATION LWS010 For2a,2aE,2aH
Extended 1/O Interface LWES00
Computer Link LWES05
Remote /O PCs Link LWES10 FordadaH
CPU LINK LWES20




3 INSTALLATION AND WIRING STANDARDS

Il Terminal Block Cover Removal Method

Remove the terminal block cover as shown below.

Holding the surface of the cover
with the palm of the hand, pull on
the side of the upper part of the
cover.

With a 20 — point terminal block

Holding the surface of the upper
part of the cover with the thumb,
place the forefinger over the top
of the cover as shown in the
drawing above, and pull it toward
you.

With a 40 — point terminal block




3 INSTALLATION AND WIRING STANDARDS
20—

B Cable Specifications

Application ltems
+ Characteristic impedance | 150 Q

+ Attenuation rate 10dB./km (750 kHz)

- Cable size 0.75 mm? (18 AWG)

« Total cable length 300 m or less/port

+ Recommended cable type | CO-EV-SX - 1P (or 2X)

Cable Tybpe Specifications

Long distance
300 m or less

per port (Hitachi Cable, Ltd.) 0.75 mm?
+ Terminating resistor value | 150 Q ,
(Short the TERM terminal).
- Characteristic impedance 100 Q
- Attenuation rate 18dB./km (750 kHz)
Medium - Cable size 0.5 mm? (20 AWG)

- Total cable length 200 m or less/port

+ Recommended cable type | CO - SPEV-SB - 1P

(Hitachi Cable, Ltd.) 0.5 mm?
» Terminating resistor value | 100 Q

distance 200 m

- Remote 1/0 Cable or less per port

(CPU to Station)

(Connect a 100 Q external resistor.) *

- High-speed Remote
I/O Cable
(High-speed Remote
I/O to Station)

Short distance

- Characteristic impedance
« Attenuation rate

- Cable size

- Total cable length

» Recommended cable type

100 Q@

21dB./km (750 kHz)

0.3 mm? (22 AWG)

100 m or less/port
CO-SPEV-SB- 1P

(Hitachi Cable, Ltd.) 0.3 mm?

(Note) 100 m or less| - Terminating resistor value| 100 Q
per port (Connect a 100 Q external resistor.) *
Short the TERM terminal only when
the CPU unit and the last /0 unit
are mounted on the cabinet.
(External resistor not needed).
PCs OK - Twisted pair cable )
- Cable length 200 m or less
(CPU) « Cable size 0.5 mm? or more (20 AWG)
. STOP/RUN (CPU) - Twisted pair cable
- RI/O STOP + Cable length 5 m or less
(only 2a,2a E; 2a H) To make less noise, use the
shielded twisted pair cable.
(Note) - Cable size 05 mm? or more (20 AWG)

Power Supply Cable
(Common)

- Shielded twisted pair or
3 —- core twisted cable
» Cable size

2 mm? or more (14 AWG)
- Cable dia. depends on load
capacity, Igth. etc. Choose

the correct one.

Ground Cable
(Common)

« Cable size

2 mm? or more (14 AWG)
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Cable Type Application ltems Specifications
- Characteristic impedance 150 Q
« Attenuation rate 8.5dB./km (500 kHz)
- Cable size 0.75 mm? (18 AWG)
Long distance, | - Total cable length 1 km or less

1 km or less | °Recommended cable type | CO—EV-SX-1P (or 2X)
(Hitachi Cable, Ltd.) 0.75 mm?
- Terminating resistor value| 150 Q

(Short the TERM terminal).

« Characteristic impedance 100 Q

+ Attenuation rate 12dB/km (500 kHz)
i - Cable size 05 mm? (20 AWG)
CPU Link Cables dist Medlusrgo - Total cable length 600 m or less
(Note) [*'51@Nce M . Recommended cable type | CO - SPEV —SB - 1P
or less (Hitachi Cable, Ltd.) 0.5 mm?
» Terminating resistor value| 100 Q
(Connect a 100 Q external resistor.) *
+ Characteristic impedance 100 Q
« Attenuation rate 17dB/km (500 kHz)
- Cable size 0.3 mm? (22 AWG)
Short distance | . Total cable length 300 m or less

300 m or less | - Recommended cable type | CO—SPEV -SB- 1P

(Hitachi Cable, Ltd.) 0.3 mm?

* Terminating resistor value| 100 Q

(Connect a 100 Q external resistor.) *

+ Shielded twisted pair cable|

' - Size 0.08 mm? or more (28 AWG)
RS —232C, « Cable length 15 m or less
. 15 m or less | °Recommended cable type | CO— MA —VV — SBAWG2813P
Link Cables to (Hitachi Cable, Ltd))
external Machines
less - Shielded twisted pair cabl
RS — 422, - Size 0.5 mm? or more (20 AWG)
(Note) - Cable length 1 km or less
1 km or more| . Recommended cable type | KPEV —SB - 8P
(Hitachi Cable, Ltd.) 0.5 mm?
. - Shielded twisted pair cable|
Host Computer Link - Size 0.5 mm? or more (20 AWG)
cable - Cable length 300 m or less
(Note) » Recommended cable type | CO - VV —-SB 3P x 0.5MM2
(Hitachi Cable, Ltd.)
* Sielded twisted pair cable
F.LINK Cable - Cable size 0.9 mm?(18AWG)
(Note) * Total cable length 1.0 Mbps---240m

0.5 Mbps-:-480m

0.25 Mbps---800m

0.125 Mbps-:-1000m

+ Recommended cable size | KPEV-S 2P 0.9 mm?

(Hitachi Cable, Ltd.)

- Terminating resistor value | 120Q(Short the TERM terminal.)
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(Note)
For online communication, do not use the cables of different specifications on the same line.

* Recommended terminating resisitor specifications

Material : Oxidized metal film resistors or metal film resistors

Resistance value : Same value as cable characteristic impedance

Accuracy : £10% or better

Power rating : 1/2W or more

Conditions : We recommend the axial type shown on the right for easy wiring

=

We recommend resistors with large diameter leads.
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B Solderless Terminal Installation

We recommend the connection method shown below for wiring with cables and
solderless terminals.

- To prevent shorts, etc. caused by exposure of the portion of the lead fastened
to the solderless terminal —

Solderless terminal

_____Insulating caps, Heat absorbing tubing or
insulating tubing to prevent shorts with
other solderless terminals.

Shield

Use an end cap, or wind on insulating tape.

— |f the lead and the portion fastened to the solderless terminal form a sharp
angle, there is danger of broken wires.~—

C

Acute angle &sﬁ
\

PG solderless terminal

When a PG solderless terminal is used,
the end of the lead must be fastened
down.
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B Power Supply Wiring and Grounding

( Power Supply Wiring Methods D)

— When a transformer is used in the distribution panel —

Insulate the mount
base from the cabinet.

Control power .
supply ~_Distribution panel PCs cabinet /
ﬁ 2mm? /
NFB AClOOV OI’ more
> ’\o— H
N illsu I~ |0 .
NEB
IJ\— I LG FG j2mm?
__l_(\_ or more
1 2""" Insulate from
or more cabinet
PCs unit ground plate
Panel ground Cabmet ground Al
55mm ' 55mm?
777 or more 777  or more
NOTE :
2.0mm?*= 14 AWG
5.5mm?=10 AWG
— When a transformer is used in the PCs cabinet
Insulate the mount
Control power base from the cabinet.
supply Distribution panel PCs cabinet /
2mm? l/
NFB or more NFB
DA s [ whal
NFB LG FG
4 M 2mm
) I It PCs unit ground plate Insulate from
i cabinet
Cabinet ground
5.5mm? '|—s5mm?

Panel ground or more /7 or more

NFB: Non fuse breaker

CAUTIONS ON WORK
Isolate the control power supply from the PCs power supply with an

electrostatically shielded insulated transformer.

The power source voltage range of the AC 100V supphed to the PCs shall be from
85V to 132V, and a power supply without waveform distortion shall be used.
Insulate the PCs unit ground terminal and the mount base from the cabinet.
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(_Wiring Example in the PCs Panel )

CPU unit

2mm? or more
(14 AWG)

2mm? or more
s~ (14 AWG)

2mm? or more -

(14 AWG) 1/0 unit

TB(terminal block)

o

Shielded ground

¥
(*d

Electrostatically shielded

Cabinet ground
insulated transformer

(-)
PCs unit ground plate
(Insulate from cabinet)

55mm? or more Control 5.5mm? or more
Insulate from
(10 AWG) \E:’°Wef supply the floor. (10 AWG)
// %
7%

Grounding different ) 4 _
from that for PCs Third class grounding
cabinet standards for PCs
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( Grounding Methods )i

Cabinet ground igh - /

PCs unit

Separate by

15m or more. Steel frame of building

Do not ground to
the same point.

CONDITIONS FOR GROUNDING TO STEEL FRAME OF BUILDING
» The frames must be fastened together.

- Third class grounding standards between the ground and the frame must be
satisfied.

- The high — voltage panel shall be separated by at least 15 meters from the

PCs cabinet grounding point to prevent strong electrical currents from flowing
in the PCs circuits.

When all above conditions is not satisfied, drive a ground rod into the earth for the PCs
ground.
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B Installating Terminating Resistor on F.LINK

— For the F.LINK line —

Main Sub
F.STATION1 F.STATIONZ] STATIONS
F.STATION3 F.STATIONG

Ry rrrzy]

UF STATIONA ;

(rrzrrrrrrrrrrry
’ H
9 STATION7H
A
/.

srrrrrrresrers s

AN

’
PIIIIIIIIIIIIIS,

:Location of terminating resistor

In the connection example above, on the F.LINK main module side, the F.STATION 1 and
F.STATION 4 are terminated, so they need terminating resistors. On the F.LINK sub-module
side, F.LINK sub-mobule and F.STATION 7 are terminated, so they need terminating resistors.
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B Installing Terminating Resistors on the Remote |0 and CPU LINK

The remote |0 CIRCUIT and the CPU LINK CIRCUIT perform high — speed data
transfers. When a signal is transmitted through a cable, a phenomenon called
“reflection” takes place. When this occurs, the signal is not transmitted properly.
To prevent this, a terminating resistor is required.

( Location of the terminating resistor

)

As shown below, a terminating resistor is required when there is only one cable
connected to the module (the terminal module).

— For the remote | /0O circuit —

CPU

y o o s o e

RI/02 || RI/O1 ]

s o -

A 1/0 4

RIL/0O: Remote 1,/0

/01

I/0 2

‘ . Location of terminating resistor

As shown in the connection example on the left,
on the RO 1 side, the RO 1 and I/0 3 are
the ends, so they require terminating resistors.

On the RILZ0O 2 side, 1,0 4 and |/0 7 need
terminating resistors.

Note : Both RL/O 1 and RL/O 2
need terminating resistors

* resistor

:::::::

Main link
CPU LINK 2
Main Sub TS

CPU

LinkS

. Location of terminating Sub - link

cPy

LinkS

In the connection example above, on the main link side, the CPU link 1 and CPU Link 4 are
the ends, so they require terminating resistors. On the sub - link side, CPU link 2 and CPU Link 6
need terminating resistors. :
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( Actual Wiring of the 2 «

)

— With cable type CO-EV-SX-IP 0.75 mm® —

@® Remote |/0
~
2a ; U side
CPU Station )
R/O1 e
R[/Oz , " e 1o -—‘--a-l 8l
a oy L4
1/0 I/0 AL | W g 5 /
" Al K1
ar rzwslp? :—:'g” 81 ;
3 LS o P
1/0 1/0 noz e
ay P _ﬂL
. 222}
1/0 Station ¢
(. J
~
r snnon side
(stmo)
To CPU

(AWG 18 — Belden #)

{

™ [

Short terminals B14 and B15,
and B17 to B18 together.

When the connection to
a separate cabinet can

not be grounded to the
same point, ground only

d

N
e

Short terminals 7 and 8

/Ltogether.

one end.
.
@ CPU LINK
[ 1 ]
2a 2a 2a
CPU CPU CPU

4 D
To CPU link of
preceding stage
When the connection to
a separate cabinet can
not be grounded to the
same point, ground only|
one end.
Short terminals A18 and A19 LN
together. J Ez
QHITACHI
\ _J
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— With cable type CO-SPEV-SB 0.5 mm?

@® Remote |/0
2a
CPU
RI/O 1
RI/O2
1/0 1/0
1/0

(0.3 mm?» -
(20 AWG) (22 AWG)

Station

Station

[ s |

<
Do not short terminals B14 and

B15, and B17 to B18 together.

—/
\

Connect 100 Q resistors between
terminals RLZ70 1 Al4 and AlS5,
and RL/0 2 A17 and A18.

LWP040 and LWPO7X 9_@
%

are terminated at 100Q
v

when you short terminals
B15 and B16, and B18 and
B19. You do not need to

L ) kalm.:{'nheexlsmal resistor.
( Station side ) -
(LWS010) Connect 100 Q resistors
To CPU oo ] between terminals 4 and

When the connection
to a separate cabinet
cannot be grounded
to the same point,
ground only one end.

Al
)
in a

5, terminals 1 and 2.

v

]

\

VRN

1

Do not short terminals
7 and 8 together.

1

\.

@ CPU LINK
[ Y )|
2a 2a 2a
CPU CPU CPU

When the connection
to a separate cabinst
cannot be grounded
to the same point,

ground only one end.

Connect a 100 Q resistor between \

terminals A15 and A16.

Do not short terminals A18 and L

A19 together.

To CPU link of

N

/
LWE0208

»
&
s |2

preceding stage

g

81

[

EEEE]

L‘%R‘.
@ [2

>
=

|

b4
L]

E T

x>
tcz
£
X
=

&

|

EEEE]

J

O riracrt
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( Actual Wiring of the 4 a )i

— With cable type CO-EV-SX-IP 0.75 mm?® — (18 AWG)

@® Remote 1/0
-
CPU side
e

CPU
1 IA
E z w% .
3

1L

. o v |-

Siof
A
/o [ “{.- —
[\
7 ome \J Short terminals 5 and 7
oo together.
{100 )
1/0 \
)

W
\
Station side (LWS010),

To CPU T st |
1
2 ) Short terminals 7 and 8
3
4

/ % /L together.
b

§

When the connection to
a separate cabinet can

not be grounded to the
same point, ground only

N\

1
2
3
79

A

RI/O
ouT a
~TA

Temn |

(3
ki
[}

one end. * |(zom) Lo
@ CPU LINK
[ Y ]
da da 4a
CPU CcPU CPU

CPU_ (LWEB20) z
When the connection to L,/Gi %: w2
a separate cabinet can L]
not be grounded to the F—| u?nI‘
same point, ground only $ g L]
one end. Y

§ )
)

Short terminals 5 and 7 j/
together. : (e
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— With cable type CO-SPEV-SB-IP 0.5 mm?
(20 AWG)

® Remote |/0

da
CPU

1/0

1/0

(0.3 mm®») -
(22 AWG)

CPU side
(Lwesoo, Lwesos)|

L

1
H
3
A
E%A
y
SHORT

11

Connect 100 Q resistors between
terminals 1 and 2, and 4 and 5.

together.

( Do not short terminals § and 7

J

Ve

_/
h
Station side (LWS010)

To CPU

€. saTion |

=

When the connection to}
a separate cabinet can

not be grounded to the
same point, ground only

1 Mo A )

2 "‘Ig L~
3

e

5

et |

14 r~TA 7
8 | swoat- L.TB) s
1502

)

Connect 100 Q resistors between

terminals 4 and 5, and terminals
1 and 2.

SHO|

1\

R

Do not short terminals
7 and 8 together.

SHD|

one end.
L
@ CPU LINK
{ a4 A
4a 4a 4a
CPU CPU CPU

When the connection to
a separate cabinet can
not be grounded to the
same point, ground only
one end.

Connect a 100Q resistor between terminalg\
1 and 2, and terminals 4 and 5.

[DO not short terminals A18 and Al19 1/

together.

B Ve 5
= o
f/ X

To CPU link circuit
(LWEB20! o]

SHO|

¢
1 SH0

SHORT
1500

LTLLLLLELEL
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B Examples of Prohibited Wiring

If the wiring shown below is performed in the remote 170, the CPU LINK and F.LINK,
waveform in the circut is distorted, and a signal error occurs. Therefore, be careful
to perform the correct wiring.

(PROHIBITION EXAMPLE 1) Branch wiring [(PROHIBITON EXAMPLE 2] Loop wiring

CPU

fIrrsrrssssrsy

Yrrrrrrrrrrrd

CPU

OISR I I I I Ty

= 7
RI/0 1

TS

o rrrrere)
1/0 1 > 1/01
1/0 2 Loop ¥—D
X Branch > 1/0 2
1/0 3
prrmrmmry ;W
1 1/0 4 7 1 1/03 §
‘. Crrrrrrrrrrrrrrrrrrrrd

srsssrrrsrsrssssirisrsi

(PROHIBITION EXAMPLE 3) Repeater terminal block

Repeater terminal
blocks

]
ylllll/llllllllllllllf
V 4
] CcPU g
A LINK! 2
7 7
7 7
%

CPU CPU
LINK2 LINK3

(PROHIBITION EXAMPLE 4] Different cable wiring

X Different cable
Charastristic impedance=100 Q Charastristic impedance=150 Q

;/IIIII///I//IIII//I/I/; Z /IIIIIIII/I/IIIIIII/?
7 7

] cru ’ CPU cPU ] cpu 7
] LINKT P LINK2 LINK3 ] LINK4 ¢
% 4’ Z ’
GIr777777777777/77/7777. //II//I/IIIIIIIIIII////J
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When the circuit cable is

B Cautions on Link Module Connection (Connected to the terminal block

With the usual method of connecting the cables to the terminal blocks, if the cable
becomes disconnected from the terminal block, the circuit will be open, so care must
be taken in the connection.

Link module Link module Link module
Cross — sectional E-I - 51 il
drawing ° L —prte
S
Pers o-a | =0 WA >
A . .
- . Terminal block Terminal blocks
In the figures to the Terminal block
right and below, shielded When the cable becomes disconnected from the terminal

wire was omitted, but

the wiring shall be
performed according the
instructions in the manual.

block, the circuit (in a terminal module, the terminating
resistor) is disconnected. (There is no problem caused by
just the power being tumed off).

When it is necessary to perform communications during module connection, use the
connections shown below.

Either method (a) or (b) can be used.

(a) Common fastening of cables (b) Connection between input and
output terminals

Cross —
sectional
drawing

Externally connected 150 Q resistor Externally connected 150 Q resistor

Note : Connect the upper and lower
terminals of the terminals as
shown abovs.

* The remote /O circuits are the same as the CPU link, F. LINK circuit.
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B Wiring of the |,/0O Module

( Digital 1/0 Module Wiring D)
L Lwi1000Fs
A0BOBB
D. INPUT ) s H
| ————————— B
| [Acroo-Tz0v icac
D50
L A CO {B co B1 H
Al r~--4, 0 Al TFI1F
@ i 0 |_03 R
@ " :.o— : i " B2 ([ o.meur ll,
0 g 1o o ACI00-120V]
gk | 10T 1 I | I = a.co¢ &
55 | ¢ =L NP RS o]
2E Ad oo 3 :,é_:%
Wire 8 points at a time. | §8 ( 1 3iléo A4 2 fo%-
oN f ft—h BS < ,-55-:_3
DI and DO modules are the ) It I 43|18
; ! ' 1155 LAS Nadall K
8 — point common type. . Ao B6 It a oo
Connecting the 8 points at ' T 51 e 12 s ]
a time as shown in the J ' | 5|1o04 1l s
figure makes the leads easy ! Lsod! 87 181
1 | 6 o4, 1
to handle. . ! -— || A7 s [
1 6 110 0 i __7 :-oo~
deall S| I =l
(F— =S A8 [ | =— || A8 L :@:n'...;
1 7 ] O B9 L.é.z.r ,.Qg
(19521 260 8
—=G A9 TS as ' |ise
Cths o 9
! ' B10 | 9lifes
1 -‘J L. [l ! 0-1
a0 [T T7 | Al yesy| A
C2 [‘ '8‘ B11 :o‘g-i 8
[ alusadlan ey
i c oo
Tie wraps o312
Tie wraps Bundle the leads :‘i": E|la
together with the spacing ' los ]
at which they will not if _F [ilos-
become separated from :o(on-; c3
each other. SIS
1.2
) =
F & HITACH
-

‘ To contact and load common points.

Connect DI to the contact
and DO to the load.
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( Analog Module Wiring )

)
S

Cable length is

Use shielded twisted
pair cable.

0o
w
X
o

+ The maximum
wiring length is
200

200m or less
~ [<,]
-
o |«
w [~} ~ o wn o w ~N

t
m. . ]
Id
+ Connect the shield Shle . m: 10
either on the H c2

machine side or ] I

the connection 1
side. ' SHD 12
U 13

[Tie wrap > EEE——— ' m”
20
[ ]
= =i Mounting
L] base
ground lug

B |

N————
To machine side



3 INSTALLATION AND WIRING STANDARDS

( Pulse Counter Module Wiring )

& w O
> oown| O
RC
EQR>C O
ENR=
e O
E r<c O
PTF300
| ©|
( j |
£ 2
o copms
[Te] - - 7 3
.2 . E Al e
. n
£ { " : is 4
g —g [ S
]
° — B il s
2 I
8 S | r 4 7
° stor i
£ =S L Cli 8
3 -—
€ 9
X Short the unused -
Use shielded ) inputs pogether '_ St 10
twisted pair cable. 2 and connect them A ::c
* The maximum to the cabinet L . i1
wiring length is ground. >
200m.
. C}?nrdGCt fqhe i3
shield either on
the machine 7 S 14
side or the s
connection side.
(_'( 16
17
18
19
20

_r_ A Mounting base
I . ground lug
Shield ground =I

L .
To load To the load

To pulse common point
. generator
To machine

side ground
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B Precautions for the Use of Output Modules

(_ Contact Protective Circuits )

When a load (L) is driven by a contact output module, flyback voltages are
generated when the power is turned on and off, and these voltages can be the
source of noise. Therefore, we recommend the installation of a surge absorbing
circuit such as shown below when the load (L) is used.

When a load (L) is driven by a DC power supply, always use a surge absorbing

circuit.

f For AC or DC For AC or DC )
r C H
Output_ module — Out&t_ module ] Varistor
L 1 g L L] 1
l Load | é | Load @l;
'l | i
_I r=Load impedance
—_— c=01uf _—
For DC only
Output module '| ‘
—{ L H—
| Load
Q |
\ _"_] )
(CLeakage Current D

Even when the Triac is off, leakage current flows in the C—R circuit, and with a
light load such as a neon lamp or a relay, the circuit may operate (The neon lamp
may light, etc.). Therefore, connect a dummy resistor in parallel with the light load
as shown below.

Dummy resistor

PDS330 R

Connection of dummy resistor

«N
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3| Supplementary Explanations

B Reason for Separation of LG and FG

LG and FG each has its own function. LG is an escape path for noise, and FG is
an escape path for circuit noise in the remote 1,70 and the links between the CPUs.
Separate them to prevent interference between them.

Link between

Power supply CPU CPUs
LWV000 LWP00O LWEG20
To other
CPU
o]
8 sio~_| 7
AC100V L N o \ o] Shield ground
Q o L~ SHD
LG 01
-
‘ lll Fg £s Mounting base ground lug
Power supply
noise

A A
WW Panel ground shield ground

To station module
(LWS010)

Circuit noise

77777

PCs ground

Absorbs power
supply noise

Absorbs circuit

noise

B Miscellaneous

( Why Grounds are Necessary )

(1) Grounds are used to protect
operators from injury when high
voltage is applied from high —
voltage equipment to low — voltage
equipment due to breakdowm of
transformers, etc.

(2) Grounds are used to prevent faulty
operation of equipment due to noise
caused by the transmission of
electromagnetic waves through the
air from internal circuits or signal
circuits of other equipment.
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(_In Areas where Lightning Occurs Frequently )i

There are frequent cases in which the PCs is
damaged by faulty operation caused by high —
frequency noise and surge voltage. For this reason,
in areas where lightning occurs frequently, devices
such as lightning conductors, isolation transformers
(with electrostatic shields), etc. are required to
interrupt and attenuate the surge voltage.

( In Hot and Cold Areas )i

The PCs are not guaranteed for operation where the
environmental requirements are not met. The temperature
and humidity may be out of the specified range where the
PCs are installed. Run the air conditioner to regulate the
temperature and humidity.

( Wiring Using Ducts and Electrical Conduits )

When the PCs cables and high —voltage cables of
other equipment run parallel to each other for long
distances, separate them with ducts or conduits.
Also, always ground the ducts and conduits.

High — voltage cables PCs signal cables

Q

&

(_Measures Against Rats )

The best measure for preventing rats from chewing
cables and entering machines is to destroy the
environment in which the rats can live.

Actually, this can be done by blocking the rats’
movements and not leaving them any food.

Also, when professional extermination is performed,
care must be taken to prevent bad connections
caused by the repellent.
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