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Introduction 

This User's Manual provides descriptions on the basic specifications and system design precautions which 
are essential for hardwardsoftware design of systems to which Machine Controller CP-9200SH (referred to 
hereinafter as 'CP-9200SH") is applied. 

In this manual, "CP-717' refers to Control Pack CP-717, which is one of the peripheral devices for CP- 
9200SH. 

Listed below are other manuals relevant to CP-9200SH. Please refer to these manuals. 

Ethernet is trademark of Xerox Corporation. 

Relevant Manuals 

Manual No. 

SIE-C873-16.4 
SIE-(2877-17.4 
SIE-C877-17.5 
TOE-C877-17.7 
CHE-C879-40 
W-C879-40  
SIE-C879-40.2 
SIE-C879-40.3 

Manual Name 

FDS System Installation Manual 
Control Pack CP-717 Operation Manual (Vo1.l) 
Control Pack CP-717 Operation Manual (Vol.2) 
CP-717 Instructions 
CP-9200SH Brochure 
CP-9200SH Catalog 
CP-9200SH Servo Controller User's Manual 
CP-9200SH Programming Manual 



NOTES FOR SAFE OPERATION 

Be sure to read the Instruction and Maintenance Manual, this supplementary manual, and other attached 
documents thoroughly before use (installation, operation, maintenance, inspection, etc.). Also, be sure to 
use the equipment upon acquiring a thorough knowledge of the equipment, the safety information, and all 
of the precautions. 
Keep the manual a t  hand for those who use the device. 

Symbol marks about safety in this Manual 
In this manual, the following symbols are used according to the descriptions on safety. 

A WARNING 0 w d n g  
Indicates cases where erroneous handling may lead to a dangerous situatior 
that accompanies the possibity of mortal or serious injury. 

A CAUTION o Caution 
Indicates,cases where erroneous handling may lead to a dangerous situatior 
that accompanies the possibility of medium or light injury or only materia 
damage. 

MANDATORY 0 Mindatory Grounding 

GROUNDING Indicates that grounding must be provided, 

@ PRoHlBlTloN 0 Prohibition 
Strong indieation of a prohibited matt& which may otherwise lead to seriou: 
results depending on the circumstances. 

i 

Notes on use that do not come under "WARNING" or a "CAUTION" but should be observed are also 
described a t  points in this manual. 



SAFETY PRECAUTIONS 

INSTALLATION 

A WARNING 

Be sure to turn OFF before installation or removal. 
There is danger of electric shock, death, or serious injury if the power is ON. 

dl CAUTION 

@ Use the ~roduct  in an environment described in the "CP-9200SH User's Manual". 
Electric ;hock. fire, or malfunction mav occur if the ~roduct  is used in a n  environment with h i ~ h  
temperature, high humidity, dust, co&osive gas, viiration, or shock. 

- 

I Avoid use in the following environments. - 
Places exposed to direct sunlight or places where the ambient temperature falls outside the 
range, 0 to 55%. 
Places where the relative humidity falls outside the range, 5 to 95%, and places where 
condensation may occur due to rapid changes in humidity. 
Places with corrosive gas or flammable gas. 
Places where direct vibration or shock may be transmitted to CP-9200SH. 
Places where the product may get splashed with water, oil, chemicals. 

D Install the product in according to the manual. 
Falling, failure, or malfunction may occur if there are any inadequacies in installation. 

/ @ Tighten the fastening screws securely! 

I Tighten the CP-9200SH fastening screws 
and terminal block fixing screws securely 
so that thev should loosen. 

I Loose screws may malfunction of the CP- 
9200SH. 

@ Install in the proper direction! 

If the device is not installed correctly, fault heat generation may result. 

0 X X 

Do not let wire scraps or other foreign matters inside the unit. 
This may lead to fire, failure, or malfunction. 



CAUTION 
0 Connect to the rated power supply. 

Power supplies of wrong specifications may result in fre .  

CP-9200SH Power Supply Voltage 

When using PS-01 power source 
85 to 132 VAC 
90 to 140 VDC 

170 to 230 VAC 

0 Wiring work must be performed by qualified personnel. 
Electnc shock, fire, or failure may be caused by erroneous wiring. 

1 CONNECT THE INTERFACE CABLES SECURELY! I 
Insert and fix the connectors of the interface cables to CP-9200SH securely. 

IN THE CASE OF POOR POWER SUPPLY CONDITIONS 

0 If power supply conditions are poor, use a 
line filter in the' power line to prevent 
malfunction of CP-9200SH due to noise. 

. - - .  

When using PS-01 

When using PS.02 I 
Iffmmavank - -I 

LAY THE EXTERNAL WIRING CORRECTLY 
0 Select the 110 wires (external wiring) for 

connecting CPi9200SH with ex terna l  . 
equipment in consideration of the followings. 

(Cable rack) 

I Power cable 

I Lay and wire UO'bires apart fromthe power 
cables a t  the in and out of the control oanel. 

L 

UO wires 

Operation 

I This will reduce the iauence  of noise. I 
Separator 



SAFETY PRECAUTIONS 

3 NOTES ON USE 

A WARNING 

D Do not touch the terminals while the power is ON. 
There is danger of electric shock, so do not touch terminals while the dpower is ON. 

B Place an emergency stop circuit, interlock circuit, at the external of CP-9200SH. 
Otherwise, the failure of CP-9200SH may cause breakage of the machine and other accidents. 

- - 

Provide an interlock at the external of CP-9200SH! 

Make an interlock circuit a t  the external of CP-9200SH in cases where failure of the CP- 
9200SH may lead to accidents resulting in injury or death or breakage of products and 
auxiliary facilities. 

(Example) 
Please use highly reliable 
relays. 

I M&e a two point grounded 
parallel connection using 
Yaskawa Bestact relays or 
similar product or low level I 
Install a limit switch at the 

J 
nearest rightlleft end 1 
within the control limit 
range of the machine. 1 

A CAUTION 
Changing the program, forcing output, or RUN, STOP operation with the CP-9200SH may cause 
program errors and operation errors which may lead to damage of the machine or to accidents. 
Perform these upon adequate verification and with the special care. 



A CAUTION 
0 Power up the device following the order for turning power is ON. 

If the order mistakes made, it could result in an accident or damage to the machine. 

@ Always turn the Servo pack power on first! 

Turn the power to the SERVOPACK on before other devices. 
If the CP-9200SH are turned on fust, the U0 signal of the SERVOPACK will be delayed, 
which may cause malfunction or damage to the device. 
SERVOPACK power should be turned on a t  the same time as, or before the CP-9200SH. 

4 MAINTENANCE AND DISPOSAL 

A WARNING 
0 Connect theaand @ sides of the battery correctly. Do not recharge, disassemble, heat, put int 

fire, or short-circuit, or battery cell. 
There is danger of explosion or-fue. 

A CAUTION @ PROHIBITION 

0 Do not disassemble or modify. 
There is danger,of fire, failure, or malfunction. 

A CAUTION 
0 Treat the worn-out parts or devices as industrial waste. I 

I BE CAREFUL WITH THE BAlTERY LIFE! 
0 When the BAT ALM lamp lights up, the 

ba t t e ry  i s  drained. Following ba t te ry  920058 CPO 

replacement procedures, replace it with a new 
battery. 
Refer to chapter 13 "MAINTENANCE AND 
INSPECTION" for procedures for replacing the 

EAT UH 
battery. o ms ucus 

5 GENERAL PRECAUTIONS 

0 CP-9200SH was not designed or manufactured for use in devices or systems that concern peoples' 
lives. Users who intend to use the product described in this manual for special purposes such as  
devices or systems relating to transportation, medical, space aviation, atomic power control, or 
underwater use.must contact Yaskawa Electric Corporation beforehand. 

0 This product has been manufactured under strict quality control guidelines. However, ifthis product 
is to be installed in any location in which a failure of CP-9200SH involves a l i e  and death situation 
or in a facility where failure may cause a serious accident, safety devices MUST be installed to 
minimize the likelihood of any accident. 
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1. OUTLINE 1 

1 OUTLINE 

This chapter provides the system configuration diagram 
of CP-9200SH. 



1.1 Outline 

The CP-9200SH'is an "integrated controller" which combines sequence control and motion control, 

incorporating all necessary functions for general machine control. It is the optimum high class controller 
for industrial machinery which performs high speed completisynchronized operation through a base 
axis of which the "electronic shaft" and "electronic cam" are representative. Mounting is organized 
into modules for each function. The basic configuration consists of a power module, CPU module, and 
an SVA module. Adding various types of optional communication modules and UO modules to this 
basic configuration makes it possible to expand your other U 0  and communications with our company's 
unique real time core network CP-215 communication, international standard Ethernet, or RS-232. 
Two types of mount bases, a long mount base and a short mount base, are available. The optimum 

systemconfiguration to meet any need can be provided. 
User programs use ladder programs or SFC language, and are created with the CP-717. The CP-717 
has a desktop type which uses CP-215 transmissions and can be quickly connected, and a notebook 
type which uses RS-232 interface. Operation and maintenance are simple. 

- CP-9200SH:configuration 
Power module 

For use with 100 VAC, 
Mounting base 

Both a short mounting base and a long mounting base are available. 
A maximum of four mounting bases can be connected. 

- CPU module 
A maximum of two CPU modules can be mounted. The user programs are executed at  
each module independently. 

. Motion module 
Three kinds of motion modules are available: analog-output SVA modules, pulse-train- 
output PO-01 modules, and digital-output SVB modules for MECKATROLINK. Up to 
16 motion modules can be connected. 
The SVA module has position contiol, speed control, torque control and phase control. It 
can be connected to a servo driver with a maximum of 4 axes. Because reversible counter, 
interval counter, and frequency measurement are provided, it can be used also as a 
general-purpose counter module. Up to 11 SVA modules (modules No. 1 to 11) can be 
mounted to control a maximum of 44 axes. 
The PO-01 module has position control functions such as positioning, zero-point return, 
interpolation, constant speed feed, and step feed. I t  can be connected to a pulse motor 
driver with a maximum of 4 axes. Up to 16 PO-01 modules (modules No. 1 to 16) can be 
mounted to control a maximum of 64 axes. 
SVB modules have position control functions such as  positioning, zero point return, 
interpolation, constant-speed feeding, and constant-step feeding. Both a servo driver 
and an U 0  module for MECHATROLINK with a maximum of 14 axes may be connected. 
A maximum of 16 SVB modules can be mounted, so up to 224 axes can be controlled. 
With CP-216 transmission, the S m  modules can be connected to the inverter used for 
CP-216 transmission (VS-616G5, VS-676H5). 

Communications module 
Various types of interface modules including the CP-215IF, the CP-216IF, and the RS- 
217IF can be provided. The CP-717 is connected to the CP-217IF or the CP-215IF module. 

UO module 
Local UO or 2000 series UO module can be connected. 

Other 
There are modules that can connect between mounting bases. 



.2 System Configuration 

Fig. 1.1 shows the system configuration of CP-9200SH. 

1. OUTLINE 

CP-717 (Laptop type) 

I CP-717 (Desktop type) 

I 

Fig. 1.1 CP-9200SH System configuration 



2. PRODUCT LISTS 

2 PRODUCT LISTS 

This chapter provides lists of the names and product code 
No. of CP-9200SH products. 



Lists of CP-9200SH p r o d u c t s  are shown below. 

Table 2.1 List of Products 

CPU Module CP-9200SH CPU 

Pulse Output Module PO-01 1 87921-92000 -S010A I 4-shafts Motion Controller (Pulse string output type) 

Servo Module for MECHATROLINK SVB 

Communication Module CP-216 1 87317-21600 -S010A I CP-2I6IF Communication Module 

87921-91000 -S010A 

Communicauon Module CP-213 

Servo Controller for MECHAREOLINK 

Commun~carion Module CP-215 1 87317-21500 S010A I CP.2151F Commun~eat~an Module 

87317-2130 ;.SOlOA 

Communication Module CP-217 . 
Communication Module CP-218 

Communication Module CP-225 

Communication Module CP-2500 

CP-2131F Communuxion Module 

U0 Module LIO-01 

Input Module CNTR-01 

Input Module AI-01 

Input Module DI-01 

Outout Module AO-01 

87317-21700 -SOlOA 

87317-21800 -S010A 

87317-22500-S010A 

87317-25000-S010A 

Output Module DO-01 

Expansion Module EXIOIF 

200010 Expansion Module 2000IOIF 

Local U0 Expansion Module 820IF 

CP-217IF Communication Module 

CP-218IF Communication Module 

CP-225IF Communication Module 

CP-2500IF Communication Module 

87317-80000 

'87317-80500-S010A 

87317-80300 

87317-80100 

87317-80400 

I 

LIO-01 Local UO Module 

CNTR-01 Counter Input Module 

AI-01 Analog Input Module 

DI-01 Digital Input Module 

AO-01 Analor Outnut Module 

87317-80200 

87317-90000 

87317-90100-S010A 

87317-90200 

Mounting Base MB-01 

Mounting Base ME03  

Power Module PS-01 

Power Module PS-02 -- 
Power Module PS-03 

Temperature Input Unit , 

I I (Thermaeouple &point input) I 

DO-01 Digital Output Module 

EXIOIF mount base Expansion Module 

2000IOIF Expansion Module 

820IF Connecting Module 

flerminator prnvided) 

87317-90210 

(Thermocouple Cpoint input) 

Note: The product cdde N0.s described in this manual may be changed without notice when the 
' product is modified.  

820IF Connecting Module 

87317-11000 

87317-11200 

87317-12000 

87317-12100 

87921.80100 

('Terminator not pmvided) 

Long type mounting base far singldmultiple use 

Short type mounting base for singldmultiple use 

100 VACI100 VDC Power Module 

200 VAC Power Module 

Temperature Input Unit 

87317-12200 

87921-80000 

24 VDC Power Module 

Temperature Input Unit 



2. PRODUCT LISTS 

Table 2.2 List of Products (cables) 

dounting base expansion cable 

!000UO connecting cables 

2 SERVOPACK (SGDA) 

:onnecting cables 

Z SERVOPACK (SGDB) 

:onnecting cables 

remperature input unit connecting 

:ables 

Product Code No. 

87317-13000 

Description 

WRMW41032-1 

W O  expansion cable (0.5 m) 

WRMW41033-1 

EX10 ex~ansion cable (1.0 m) 

2000UO connecting cable (0.5 m) 

Connection layout a (Refer to Fig. 10.28) 

JZMSZ-W20-2 

2000U0 connecting cable (1.5 m) - Connection layout a (Refer to Fig. 10.28) 

JZCP-317132 

2000U0 connecting cable (0.5 m) . Connection layout Q (Refer to Fig. 10.29) 

JZCP-317133 

- 2000U0 connecting cable (1.5 m) 

Connection layout (Refer to Fig. 10.29) 

WRMW31030-1 

Z series SERVOPACK (SGDA) connecting cable (1.0 n 

WRMW31030-2 - Z series SERVOPACK (SGDA) connecting cable (3.0 n 

WRMW31030-3 

X series SERVOPACK (SGDA) connecting cable (5.0 n 

WRMW31027-1 

Z senes SERVOPACK (SGDB) mnnectingcable (1.0 o 

WRMW31027-2 

Z series SERVOPACK (SGDB) connecting cable (3.0 a 

WRMW31021-3 

Z serlcs SEHVOPACK (SGDB) connecting cahle (5.0 n 

WRMW31028-1 - Tem~erature i n ~ u t  unit conneetin. cable (1.0 m) 

Note: The product code No.6 described in this manual may be changed without notice when the product 

is modified. 

Table 2.3 List of Products Isoftwere) 

CP-717 Refer to the CP-717 Instructions FOE-C877-17.7). 

Table 2.4 List of Products (spare parts) 
Name 

Battery 

Product Code No. 

BA000024 

Description -- 
Lithium battery ER6VC (l'oshiba Corp.) 



3. BASIC SPECIFICATIONS 

3 BASIC SPECIFICATIONS 

This chapter provides the specifications of CP-9200SH 
and a list of the instructions that can be used with CP- 
9200SH. 
Please refer to the CP-9200SH Programming Manual 
(SIE-C879-40.3) for details. 



3.1 General Specifications 

Table 3.1 General Specifications 
Item 

'ower source specifications 
PS-01 Power Module 

--- --- . 
Allowable voltage range 200 VAC I Rated voltage 170 VAC to 230 VAC 
Allowale frequency range 200 VAC 1 47 to 440 Hz 

Rated voltage 
Allowable voltage range 100 VAC 
Allowable frequency range 100 VAC 
Allowable voltage range 100 VDC 
Allowable momentary power 
interruption time 
Allowable percent ripple 
Power consumption 
Leakage current 

I Allowable momentarv wwer 1 10 ms or less 1 

100 VAC 1 100 VDC 
Rated voltage 85 VAC to 132 VAC 
47 to 440 Hz 
Rated voltage 100 VDC - 10 %, +40 % (9OVDC to 140 VDC) 
10 ms or less 

5 % or less (within the allowable voltage range) 
150 W or less 
1 mA or less 

1 1500 VAC, 1 minute, across each external terminal and 

Inrush current 
Dielectric strength 

Allowable percent ripple 
Power consumption 
Leakage current 
Inrush current 

1500 VAC, 1 min., 1500 VDC, 1 min. across each external 

5 % or less (within allowable voltage range) 
150 W or less 
1 mA or less 
15 A or less 

I i n t e m t i o n  time I 1 

terminal and the ground 
Insulation resistance Insulation resistance of 5 M hl or more upon application of 

500 VDC across each external terminal and the ground 
'S-02 Power Modnle 

Dielectric strength 

Insulation resistance 

'S-03 Power Module 
Rated voltage 
Allowable voltage range 200 VAC 
Allowable momentary power . 

the ground 
Insulation resistance of 5 M hl or more upon application of 
500 VDC across each external terminal and the ground 

24 VDC 
Rated voltage 19.2 VDC to 28.8 VDC 
5 ms or less 

I the ground 
Insulation resistance I Insulation resistance of 5 M hl or more u ~ o n  a ~ ~ l i c a t i o n  of 

~ ~ ~ - -  . ~ ~ - -  :--- 

Allowable percent ripple . i 
Power consumption . . . . .- 
Leakage current 
Inrush current 
Dielectric strength 

J 1 500 VDC across each external terminal a i d  theeground 
~ o n m e n t  conditions 
Lmbient operating temperature I 0 to 55 'C ; average temperature for 24 hours must be +50 C or 

5 % or less (within allowable voltage range) 
150 W or less 
1 mA or less 
30 A or less (approx. 30 ms) 
1500 VDC, 1 minute, across each external terminal and 

h b i e n t  storage temperature 
h b i e n t  operating relative humidity 
)ust 
:orrosive gas 
lperating altitude 

less (right under equipment) 
- 25 to 85 C (however, data backup is not guaranteed) 
5 to 95 % RH (without dew condensation) 
0.1 mglm3 or less; there must be no conductive dust 
No corrosive gases 
Less than 2000 m above sea level 

(continued) 



3. BASIC SPECIFICATIONS 

Table 3.1 General Specifications (Cont'd) 
Item Specifications - 

Mechanical operating co- 
p p 

I Vibration resistance I In compliance with JIS B 3502. 
(Vibration immunity) Frequency range: 10 5 f I 57 Hz, constant amplitude 

vibration, half-amplitude: 0.075 mm 
57 S f 5 150 Hz, constant acceleration 
vibration, acceleration: 9.8 m/s (1.0 G) 

Apply vibration for 2 hours in each of the 3 orthogonal 

I 1 Apply shock twice in each of the 3 orthogonal axial 

I axial directions. 

- - 

I directions. 
Electrical operating conditions 

I Noise resistance I In comoliance with JIS B 3502. 

Shock resistance 
(Shock immunity) 

In compliance with JIS B 3502. 
Peak acceleration: 147 m/s (15 G) Application time: 11 ms 

Resistant to electrostatic discharge 

Table 3.2 Module Weight 

~irs&ransient/burst noise: 2 kV (power supply line only) 
Damped oscillation noise : 1 kV (power supply line only) 

In compliance with JIS B 3502. 
Apply ESD - 18 kV ten times by the contact discharge 

I 
Grounding 
Cooling method 
Weight 

Complying standards 
Reliability 

Name I Weight 
r ~ . a 9 n n c u  PPTT I 7nn 

method. 
Protective ground: class 3 ground (ground to 100 R or less) 
Natural cooling 
MB-01 (Fully mounted): 5400 g (Option to mount 215IF) 
MB-03 (Fully mounted): 3400 g (Option to mount 215IF) 
Refer to Table 3.2 for individual modules 
JIS B 3501 
Module life is 10 years (at an average annual temperature 
of 40 "C) 
Refer to Table 3.2 for individual modules 



3.2 Performance and Functional Specifications 

: Table 3.3 Performance and Functional Specifications 
Item Specifications - - - 

Pmgram memory . , 1 MB unit: 432 k bytes Retained for 1 year or more 
(Product code No.: 87921-3100n -S030A) by battery backup. 

1 2 MB unit: 1132 k bytes I 
I product code No.: 87921-31100-S030A) 

Datamemory j 1 32 k words : data (M) register 
1 k words, : system (S) register . . 
5 k ivoids : input (I) register 



3. BASIC SPECIFICATIONS 

(LIO.01) I DO : 32 &nt 
UO I PI: 4 points 

Table 3.3 Performance and Functional Specifications (Cont'd) 

(CNTR-01) I 
UO I AI: 8 points 

Item 

(AI-01) I 
UO I DI: 64 points 

Specification 

(DI-01) I 
UO I AO: 4 points 
(AO-01) I 
UO I DO: 64 points 

)tion control 
SVA module 

SVB Module 

PO-01 module 

tional modules 
UO 
(CP-213 : 1 lindmodule) 
UO 
(CP-215 : 1 linelmadule) 
UO 
(CP-216 : 1 l i n b d u l e )  
UO 
(CP-225 : 1 Iindmodule) 
UO 
(CP-2500 : 1 linelmodule) 
UO 
(2000IOIF : 1 line/module) 
UO 
(820IF : 1 Iindmodule) 
YO 

Message transmission (optional) I CP-213 : exclusive procedure 
CP-216 : MEMOBUS protocol I no protocol 
CP-216 : MEMOBUS ~rotocol I no ~rotoeol 

Position control, speed control, torque control, and phase control of a maximum of 
4 axes 
Instructions: Analog 
Position detection method:Yaskawa's absolute encoder or incremental encoder 
Hardwawre pulse latch function: 1 poinuads 
Position control of a maximum of 14 axes 
Instructions: MECHATROLINK or CP-216 transmission 
Connectable to both a servo driver and an  U0 module for MECHATROLINK with a 
maximum of 14 axes 
Connectable to the inverter used for CP-216 transmission (VS-616G5, VS-676H5) 
with CP-216 transmission 
Position control of a maximum of 4 axes 
Instructions: pulse train 
Position detection method:None (Position detection requires a separately mounted 

counter module). 

Register input : 512 words'l 
Register output : 512 words" 
Register input : 2048 words 
Register output : 512 words 
Register input : 1024 worddine 
Register output : 1024 worddine 
Register input: 1024 words 
Register output: 1024 words 
Register input: 1024 words 
Register output 256 words (max.) 
Register input: 512 words 
Register output: 512 words 
Register iutput: 512 words 
Register output: 512 words 
DI : 32 ooint 

Up to 3 hierarchical drawing levels 
The first 496 words are for UO, and the remaining 16 words are for the system. 

~ e r s  
lgnostic functions 

CP-225 : MEMOBUS &tocol/ no in'utoeol 
CP-2500 : MEMOBUS protocol 1 no pmtoeol 
Calender and cloek kear, month, day, hour, minute, second) 
Operation error detection by watchdog timer and bus timer 

ROM: sumcheck 
RAM: readlwrite cheek 
Detection of lowered battery voltage 



3.3 List of lnstructions 

The instructions that can be used with CP-9200SH are shown in the list below. Refer to the "C 
9200SH Programming Manual" for details. 

Table 3.4 List of Instructions (1) 

Name 

P 

IEE child. 
rawing 

'OR statemenl 

WILE 
tatement 

. . 

F statement 

:ND 

I 

Symbol 

SEE 

- FOR 

1 FEND 

- WHILE 

- ONIOFF 

- WEND 

- IFONnFOFl 

- ELSE 

- IEND 

FEND 
WEND 
IEND 
DEND 

- . 

"nnnnnnnn" 

Description 

- 
Specify the no. of the child 
drawing or the grandchild 
drawing to be referenced after 
"SEE." 
SEE H01 

Loop execution statement - 1 
F O R V = a t o b b y c  
V: arbitrary integer 

register May specify as I 
or J. 

a, b, c: May specify an arbitrary 
integer. (b > a > 0, c > 0) 

FEND: END of FOR instruction 

b p  execution statement - 2 

WEND: END of WHILE-ON1 
OFF instruction 

Conditional execution statement 

IEND: END of IFONnFOFF 
instruction 

The exclusive END instruction is 
indicated automatically by the 
CP-717 for each of the above 
statements. 
DEND is indicated for the END 
of a drawing. 
Only "END" is accepted as an 
input from the CP-717; FEND, 
WEND, etc. will not be accepted. 

Character strings enclosed in " " 
will be handled as a comment. 

(Note) In the."Data Type" column,'B means bit type, W means integer type, L means double-length 
inteeer tme. and F mealis real number tme. 
A 0-ma;d in the "Data Type" column mZns  that the instruction can handle the data type I with the 0 mark. 
A 0 mark in the "[ ] Instruction" column means that !'[ 1" (conditional execution according to 
the value of the immediately preceding B register) can be added to the instruction. 



Table 3.5 List of Instructions (: 

3. BASIC SPECIFICATIONS 

h e c t  UO 
nstructiom 

: An exte: 

Name 

Function UF 

Zxtended 
xogram execu- 
ion instruction 

Input instructior 
Continuous 
!xecution type) 

lutput 
nstruction 
Continuous 
:xecution type) 

Symbol 

- 
FSTART 
FIN 

FOUT 

XCALL 

INS 

OUTS 

Description 

I I c 

nded program refers 

?unction reference instruction 
Function input instruction 

Store input data from the 
designated input register 
into the function input 
register. 

)esignated input register 
B-VAL: CPU internal register 

(B register) 
I-VAL. CPU internd register 

(A register) 
L-VAL: CPU internal register 

(A register) 
F-VAL: CPU internal register 

(F register) 
I-REG: arbitrary integer register 
L-REG: arbitrary double-length 

integer register 
F-REG: arbitrary real number 

register 

I 
to a table format program 

4ddress input 
Function output instruction 

constant table (M register), UO conversion table, inter 

Store output data from the 
function output register to 
the designated output 
register. 

Designated output register 
BVAL: CPU internal register 

(B register) 
I-VAL: CPU internal reeister - 

(A register) 
LVAL: CPU internal register 

(A register) 
F-VAL: CPU internal register 

(F register) 
I-REG: arbitrary integer register 
LREG: arbitrary double-length 

integer register 
P-REG. arbitrary real number 

register 
Reference instruction for an 
extended program'. 

INS MA00100 -2-1 
Input and store the data with 
interruptions prohibitted. 

OUTS MA00100 -1 
Set and output the data with 
interruptions prohibitted. 

I I 
'here are 4 types of table format programs: 
:k table, and parts assembly table. 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-length integer 

I type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data type with the 0 I 
mark. 
A 0 mark in the "[I Instruction" column means that "[I" (conditional execution aceording to the value of 
the immediately preceding B register) can be added to the instruction. 

3-7 



Table 3.6 List of Instructions (3) 

Type I Name 

Normally open 
(N.O.) contact 

Normally closed 
(N.C.) contact 

Fall pulse 

On-delay timer 
(Measurement units 1 

Off-delay timer 
(Measurement units 1 I 

Coil , . 

Set  Coil I 
1 : 
Reset Coil 

Branch . 
Converging 

Symbol 

- 

+I- 

I - 
JoW In the "Data Type" column, B means bit 

Description 

o restrictions in the series circuit. 
Bit type designation of any register 
as  a relay number is possible 

Bit type designation of any register 
as  a relay number is possible 

I (MB0001lA). 
I I ( No restrictions in the series circuit. 

/ I  I Bit type designation of any register 
as a relay number is possible 

I (MBOOOllA). 
I I No restrictions in the series circuit. 

Bit type designation of any register 
as  a relay number is possible 

I 1 I Set value count re&ter 

Set value = All register, wnstant 
(setting unit: 10ms) 

Set value =All register, wnstant 
(setting unit: lms) 

MBOOOOOO I ~MWOO2OO = 00001- I MBPQOOOO 

MBOOOOOO MBOOOOlO 
t---------ls+ . . 

By turning MBOOOOOO "ON," 
MBOOOOlO turns "ON." 
Subsequently, even if MBOOOOOO 
turns "OFF,"MB000010 stays "ON.' 

MB000020 
Ll 

MBOOOOlO 

By turning MB000020 "ON," 
MBOOOOlO turns "OFF." 
Subsequently, even if MBOOO020 
turns "OFF," MBOOOOlO stays "OFF 

A branch or converging 
instruction can be  attached to 
any  of the above relay type 
instructions. 

t Y  
type, and F means real number type. 
A 0 mark in the "Data Type" wlumn means that the instruction can handle the data type with the 0 
mark. 
A 0 mark in the "[I Instruction" column means that "[I" (conditional execution aceording to the value of 
the immediately preceding B register) can be added to the instruction. 



3. BASIC SPEClFlCATlONS 
Table 3.7 List of Instructions (4) 

ogic 
peration 

OR 

lstructions 

Exclusive OR 

Integer type 
entry 

Real number type 

Store 

lumerical Add 
lperations 
IstrUcti~~l~ 

Subtract 

Extended add 

Extended 
subtract 

Symbol 

ll- 

Description 

I0I0l I O I Integer type designation of any 
register or constant is possible. 

0 

Integer type designation of any 

register or constant is possible. 
I I I I  I 

I Start integer type operation. 

0 

1 1 1 1  I Ordinary numerical addition 

0 

0 

0 0 0 0 w t h  operation error). / / I 1 I~I'kOO28DHnlOO 3MWOO220 

Integer type designation of any 
register or constant is possible. 

AU registers and constants can 
be designated. 

Ordinary numerical subtraction 
(with operation error). 
k MWOO280-00100 a MW00220 
All registers and constants can 
be designated. 

0 

Closed numerical addition 
(without operation error). 
32767+1= - 32768 
0 - 32767 -- 32768 - 0 

0 Closed numerical subtraction 
(without operation error). 
- 32768 - 1=32767 
0 -- 32768 + 32767 + 0 

0 

- 
(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-length 

integer type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data type 
with the 0 mark. 
A 0 mark in the "[I  Instruction" column means that "[I" (conditional execution according to 
the value of the immediately preceding B register) can be added to the instmction. 

0 Store operation result in 
designated register. 



Table 3.8 List of instructions ( 

umerical 
perations 
lstructiom 

Name Symbol 

X 

- 

INC 

DEC 

1 Data T. 
Description 

- 
Multiply When integer formats and doublt 

length integer formats are used, 
X and f are used in pairs. 

Increment : . Adds 1 to the designated 
register. 
INC MWOOlOO 
If MWOOlOO = 99, the operation 
result = 100. 

Substracts 1 from the designated 
register. 
DEC MWOOlOO 
If MWOOlOO = 99, the operation 
result = 98. 

:nteger type 
.emainder 

MOD k MWOOl00 X 01000 + 00121 
MOD a MWOOlOl 
Takes out the remainder 
resulting from division. 

teal number 
.ype remainder 

REM IF MF00200 REM1.5 a MF00202 
Takes out the remainder 
resulting from division. 

Pime addition TMADD 

TMSUB 

Addition of h;dmin/sec 
TMADD MW00000, MWOOlOO 

Pime subtraction Subtraction of hrdminlsec 
TMSUB MW00000, MWOOlOO 

Pime spend SPEND Finds elapsed time between two 
times. (Difference in yr./mo.ldayl 
hrlmidsec in total number of 
seconds.) 
SPEND MWOWO, MW00100 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-length 
integer type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data type 
with the 0 mark. 
A 0 mark in the "[I Instruction" column means that "[I" (conditional execution according to 
the value of the immediatelv ~recedine B r e ~ s t e r )  can be added to the instruction 



3. BASIC SPEClFlCATIONS 

Table 3.9 List of Instructions (6) 

lumerical 
onversior 
lstNctbn: 

Name 

Sign inversion 

lbsolute value 
:onversion 

BCD conversion 

Parity 
:onversion 

ASCII 
:onversion 2 

ASCII 
conversion 3 

Symbol 

INV 

COM 

ABS 

BIN 

BCD 

PARITY 

ASCII 

BINASC 

ASCBIN 

lata Type - 
v : -- 
I ( 

-- 
I ( 

-- 
I I 

-- 
I 1 

-- 
3 I 

- 
3 '  

-- 
3 

-. 
3 

-. 
3 

Description 

0 tMW00100 INV 
If MWOOlOO = 99, 
the operation result = - 99. 

0 kMW00100 COM 
If MWOOlOO = FFFFH, 

I the operation result = 0000H. 
I 

0 tMWoo100 ABS 
If MWOOlOO = - 99, I the operation result = 99. 

If MWOOlOO = 1234H 
(hexadecimal), the operation 
result = 01234 (decimal). 

If MWOOlOO = 01234 (decimal), 
the operation result 
= 1234H (hexadecimal). 

expression bits that are ON (=I). 
I- MWOOlOO PARITY 
If MWOOlOO = FOFOH, 
the operation result = 8. 

The designated character string 
is converted to ASCII code and 
substituted in the register. 
ASCII MW00200 "ABCDEFG" 

This instruction converts the 16- 
bit binary data to a four digit 
hexadecimal ASCII code. 
BINASC MWOOlOO 

This instruction converts a 
numerical value expressed in a 
four digit hexadecimal ASCII 
code to 16-bit binary data. 
ASCBIN MWOOlOO 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-length 
integer type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data type 

I 
~ - 

with the 0 mark. 
A 0 mark in the "[ I  Instruction" column means that "[I" (conditional execution according to 
the value of the immediately preceding B register) can be added to the instruction. - -  1 



Table 3.10 List of Instructions (7) 

Vumerical 
?omparison 

Range check 

(counter-clockwise 

2:2:nl , 
Word transfer 

Exhane transfer r 
initialization r- 

As a result of the comparison 
and OFF remains fi 

MWooooo ~10000  
I MBOOOOlO 

register is in range or not. 
Lower limit Upper lim 

t - ~ ~ 0 0 1 0 0  RCHK -1000, 100 
If it is in range, B register turns ON 
if out of range, OFF. 

0 Bit-addr Count Wid1 
ROTL MBOOlOOA - N=l W=2 

0 Bit-addr Count Widi 
ROTR MBOOlOOA - N=l W=2 

0 Source Desti. Wid1 
MOVB MBOOlOOA - MB00200A W=2 

I 

0 Source Desti. Widl 
MOVW MWOOlOO - MW00200 W=2 

0 Source1 Source2 Widt 
XCHG M W O O l O O  - MW00200 W=2 

0 Desti. Data Widt 
SETW MW00200 - D=00000 W=2 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-lengtl 
integer type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data typ, 
with the 0 mark. 
A 0 mark in the "[I Ins'trudion" column means that "[I" (conditional execution according t, 
the value of the immediately preceding B register) can be added to the instruction. 



3. BASIC SPECIFICATIONS 
Table 3.1 1 List of instructions (8) 

Type 
P 

lata 
lperating 
lstructiom 

Name I Symbol ' 

development 

compression 

Data search BSRCH + 
Sort I SORT 

Bit shift left I S H m  

Bit shift right SHFTR I 
Word copy COPYW 

Description 

word form register area is developed, 
byte by byte, into words. 
BEXTD MWOOlOO to MW00200 

stored in the word form register area 
are gathered into a byte string, and 
stored as  a byte string. 
BPRESS MWOOlOO to MW00200 
B=10 

match stipulated data. 
BSRCH MWOOOOO W=20 D=100 
R=MW00100 

A sort is performed on registers 
within the designated register range. 

SHFl'L MBOOlOOA N=l W=20 

S H m  MBOOlOOA N=l W=20 

0 The designated register range is 
copied. Even if there is overlap 
between the copy destination and copy 
source, the copy will be correctly 
performed. 
COPYW MW00100 - MW00200 
W=20 

designated word variable are 
swapped. 
BSWAP MWOOlOO 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-length I 
integer type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data type 
with the 0 mark. 
A 0 mark in the "[I Instruction" column means that "[I" (conditional execution according to 
the value of the immediately preceding B register) can be added to the instruction. 



Table 3.12 List of Instructions (9) 

lasic 
'unction 
l om 

Name 
- 

Square root 

Sine 

Cosine 

 ang gent ' 

Arc sine 

Arc cosine 

Arc tangent 

Exponent 

Natural log 

Symbol 

SQRT 

SIN 

COS 

TAN 

ACOS 

ATAN 

EXP 

LOG 

number results in the square 
O O O root of the absolute value 

multiplied by - 1. 
Il- MFOOlOO SQRT 
Input = in degrees O O O Il- MFOOlOO SIN 
Input = in degrees O O O Il-  MFOOlOO COS 
Input = in degrees O Il- MFOOlOO TAN 

0 0 Il-MFOOlOO ASIN 

0 0 Il- MFOOlOO ACOS 

I I I I  I 
0 0 Il- MFOOlOO EXP 

m 1 0 0  

loge (MFOOlOO) 
Il- MFOOlOO LOG 

log lo (MF00100) 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means douhle-length 
integer type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data type 
with the .O mark. 
A 0 mark in the "[I Instruction" column means that !'[I" (conditional execution according to 
the value of the immediately preceding B register) can be added to the instruction. 



3. BASIC SPECIFICATIONS 

Table 3.13 List of Instructions (10) 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-length 
integer type; and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data type 
with the 0 mark. 
A 0 mark in the "[I Instruction" column means that "[I" (conditional execution according to 
the value of the immediately preceding B register) can be added to the instruction. 



Table 3.14 List of Instructions (11) 

TYW Name Symbol 

Table 
Data 
Operating 
Instruction 

I 
Row search 1 TBLSRL 

(Vertical dtrmtion) I 
Column search I TBLSRC 

I 
Inter table block I TBLMV 
transfer 
Cue table read I QTBLR 
(Pointer doesn't move) 
Cue table read 1 QTBLRI 
(Pointer advances) 
Cue mhle write I QTBLW 
(Pointer doesn't move) 
Cue table write I 'QTBLWI 

Cue pointer clear , QTBLCL 

I , ,  I  

0 0 TBLSRL TBL1, MAOOOOO, MA00100 

1 1 1 1  I 

0 0 TBLSRC TBLI, MAOOWO, MA00100 

TBLMV TBL1, TBU, 

I I I I  I 

0 0 QTBLR TBLI, MAWWO, MA00100 

QTBLW , TBLl, MAWCOO, MAOOIW 

101 I I 0 I QTBLW TBL1, MAOOWO, MAW100 
I I I I  I 

0 QTBLCL TBLl 0 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-lengt: 
integer type, and F means real number type. 
A 0 .mark in the "Data Type" column means that the instruction can handle the data typ 
with the 0 mark. 
A 0 mark in the "[ ] Instruction" column means that "[I" (conditional execution according t 
the value of the immediately . . preceding B register) can be added to the instruction. 



3. BASIC SPECIFICATIONS 

Table 3.15 List of Instructions (12) 

Name 

SFC execution 

N.O. contact 
transition judgment 

N.C. contact 
transition judgment 

Timer transition 
iudgment 

Adion box 

Action box 

End action box 

SFC step entry 

Symbol 

SFC 

ABOX 

SBOX 

AEND 

SFCSTEP 

Data Type 
structlal 

Description 

I 

Designation of transition conditior = IBOOlOA 
I (Cannot modify with a subscript.) 
I Designation of transitton conditior * MB00012B 
(Cannot modify with a subscript.) 
Transition timer setting 
+10.00 
(Cannot modify with a subscript.) 
ABOX S10 : After transition to s t q  
box S10 and until transition to the 
next step, execute corresponding 
program on each scan. 
SBOX S11: Execute corresponding 
program just once upon transitior 
tostepboxSl1. 

End of SFC action box. 

SFCSTEP STEP name3 DWOOOOO 
0 Store system STEP No. of 

designated STEP in the A register. 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-length 
integer type, and F means real number type. 
A 0 mark in the "Data Type' column means that the instruction can handle the data type with 
the 0 mark. 
A 0 mark in the "[I Instruction" column means that "[I" (conditional execution according to the 
value of the immediately preceding B register) can be added to the instruction. 



Table 3.16 List of Instructions (13) 

Description 

Trace function 

Data trace read 
function . 

Failure trace 
read function. 

connected to CP-216 or CP215. 

TRACE 

DTRC-RD 

System 
Standard 
Functions 

(Note) In the "Data Type" column, B means bit type, W means integer type, L means double-lengtl 
integer type, and F means real number type. 
A 0 mark in the "Data Type" column means that the instruction can handle the data typ 
with the 0 mark. 
A 0 mark in the "[I Instruction" column means that "[I" (conditional execution according ta 
the value of the immediately preceding B register) can be added to the instruction. 

Execution and control of data 
trace. 
Readout of data from data trace 
memory to user memory. 

FmC-RD Readout of data from failure 
trace memory to user memory. 

Inverter trace 
read function 

Send message 
function ' 

ITRC-RD 

MSG-SND 

Readout of data from inverter 
trace memory to user memory. 

CP-215/CP-216/CP-217/CP-218/ 
Send CP-2500 message. 



STARTUP OF 
4 THE CP-9200SH 

This chapter describes the startup method for the CP- 
9200SH. 



Mounting Modules 

Install a mounting base on the panel, and then mount modules on the mounting base. Be sure to 
securely tighten the mounting screws. 
Loose screws may cause malfunctions. 
For connection of the CP-9200SH, refer to Chapter 10 "INSTALLATION AND WIRING" and consider 
the operation conditions such as ambient temperature, humidity and noise. The CP-9200SH should 
be used at  an ambient temperature between 0 to 55 C and a relative humidity of 5 to 95 %. 
The mounting positions for power and CPU modules are fixed: the power module on the left end, and 
the CPU modules in slots 0 and 1 (for multi-CPU configuration, also slots 2 and 3). Optional modules 
can be mounted at  any position. 

Battery Connection 

The battery for the CPU is unconnected upon delivered. Referring to Fig 4.1, remove the battery 
cover and connect the battery to the battery connector. 

Battery 
ERGVC 
(made by Toshiba I 

Fig. 4.1 Battery Connection 

. . 

CPU Memory lnitialization. 

Before turning ON the power supply for the first time, initialize the CPU memory. To initialize the 
memory, set the dir, switch (SW2) of the CPU as shown in Fie. 4.2, and then turn ON the power 
supply br turn the M.RST from ON to OFF. 

TEST 

nuLp 
RUNswiteh: OFF RASE 
INIT switch: ON 
TEST switch: ON 

On? 08 

Fig. 4.2 Dip Switch Setting for Initialization. 

Initializing the memory deletes the user program and the definition data. After completing 
initialization, reset the dip switches according to the operation mode. (Refer to Chapter 7 "BASIC 
OPERATIONS.) 



4. STARTUP OF THE CP-9200SH 

4.4 Connection to the CP-717 

The CP-9200SH can be connected to a CP-717 through a CP-215IF module or CP-217IF module. 
Since the setting parameters are not defined when the memory has been initialized, proceed with the 
following procedures for connection. 

When connecting through CN1 (PORT#O) of the CP-2171F module 
Set the dip switch (SW2) of the CP-217IF module as shown in Fig. 4.3 or 4.4. 

Fig. 3.3 Setting at 9600 bps Fig. 4.4 Setting at 19.2 kbps 

With the INIT switch "ON", the values set in the module configuration screen are invalid, and 
the P O R W  operates according to the dip switch (SW2) setting. The baud rate is either 9600 bps 
or 19.2 kbps depending on the TEST switch setting. 
With the INIT switch "OFF", the values set in the module configuration screen are valid. After 
making the settings for the settings for the CP-717, set the INIT switch to OFF and use with the 
values set in the module configuration screen. 
The status of the INIT switch is read in only once when turning ON the power or resetting 
(turning the M.RST of the CPU from ON to OFF). 
Whenever the switch setting is changed, turn ON the power or reset. 

When connecting through the CP-2151F module 
Set the station address of the CP-215IF module with the rotary switches (SW2 and SW3) and the 
network address by the dip switch (SW5), and the dip switch (SW4) as shown in Fig 4.5. 

With the INIT switch "ON, the values set in the module configuration screen are invalid. The 
CP-215IF executes a message transmission according to the station addresses of SW2 and SW3, 
the transmission speed setting of both BPS0 and BPS1 of SW4, and the network address of SW5. 
In this case, a link transmission is not executed. 
With the INIT switch "OFF", a link transmission and a message transmission are executed 
according to the values set in the module configuration screen. 
After making the settings for the CP-717, set the INIT switch OFF and use with the values set in 
the module configuration screen. 
The status of the INIT switch is read in only once when turning ON the power or resetting 
(turning the M.RST of the CPU from ON to OFF). 
When the switch setting is changed, turn ON the power or reset. 

ON OW 

Fig. 4.5 
Setting for 4 Mbps 

Display 
BRSO 

BRSl 

INIT* 

Status 
ON 

OFF 
- 

ON 

OFF 
ON 

OFF 

Name 
Baud Rate 
Select 0 

BaudRate 
Select 1 

INITIAL 

Settings 
Transmission speed setting 
(Valid only with INIT switch ON.) 
Transmission speed @ps)l 4M I 2M ( 1M 1 - 

BRSO I ON \ O F F 1  ON /OFF 
BRSl I ON I ON I OFF I OFF 

SW2, SW3 and both BRSO and BRSl of 
SW4 are valid. 
According to the CPU transmission 
parameter setting (software setting). 



5. COMPONENT MODULES 

5 COMPONENT MODULES 

This chapter explains specifications and functions of both 
modules composed the CP-9200SH and mounting bases. 
Module components include CPU modules, motion 
modules, power modules, communications modules, and 
UO modules. 



5.1 CP-9200SH CPU Modules 

The CPU module is the primary control unit of the CP-9200SH. I t  possesses both single and multiple 
CPU functions, and can be mounted on either the MB-01 or MB-03 mount base. The internal main 
memory is backed up with a lithium battery, so even if the power is off, user programs and user data 
are saved. In addition, since flash memory is installed, a user program can be saved in memory. Since 
the main memo'ry is backed up with a battery, data protection is highly reliable. 

:p-92wSH CPI 

Fig. 5.2 

I Self-diagnosis 
function t 

Program execution 
control function t 
Main memory 

(Battery backup) 

1 

(Flash memory) 

CPUs syndvonization 
contml function 

Option 
UO control function I 

Setting switch E I  
indicating lamps  

Alarm output function 
(Open corrector output) 

control function 

supervisory control 

Front of the CP-9200SH CPU Module Fig. 5.1 CPU Module Block Diagram of the CP-9200SH 

Table 5.1 Outline of the Functions' 

Function Outline 

Program execution contml function fi 
performed a t  the two levels of high-speed (0.4 to 300 ms) and low-speed (1 to 

' 
300 ms). A total of 132 types of instructions including relay instructions and 

1 numenesl operauon lnstructrons can be used e - .  . 
1 MB unit: 12 k step equivalence 

(Pmduct wde No. : 87921-31000-S030A) 
2 MB unit: 30 k step equivalence 

(Pmduct wde No. : 87921-31100-S030A) 
The main memory is backed up by a battery to prevent erasure of data upon 
intemption of power. Backup by a capacitor is also provided alone with the 

, ~-~ ~-~ ..., 
I BATTERY ALARM, etc.) is indicated with display lamps (LED). 

Status output function I If damage occurs to the CPU, outputs a signal to the outside. 

Maln memory (flash memory) 
Opt~onal modules 110 and moniror~ng 
contml functions 
Indication of various conditions 

(Relay wntact output @led: 24 VDC 1 50 mA) 
Setting switches 1 Sets the CPU operations. 

~. - 
battery in order w prevent erasure of dam during hattery replacement. 
User program memory is stnred in flash memory. and can be saved. 
Performs control and moniwring o i t r a n s m ~ s ~ o n  and 110 optronal modules. 
Opuonal modules can be rnserted and extracted wirh a live wnnectian. 
The o ~ e r a t i o n  stare of the CPU (READY. RUNISTOP. ALARM. ERROR 
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Indicating lamps 
When the CP-9200SH CPU is online and operating normally, the RDY LED and RUN LED lamps 
are on, and the ALM LED and the ERR LED are off. If an alarm or failure occurs with the CP- 
9200SH, the ALM LED or the ERR LED turn on (flash). Refer to Chapter 12 "Trial Operation and 
Remedies for Malfunctions," and remedy the problem. 
The BATALM LED lights up when the battery voltage declines. Refer to Chapter 13 "Maintenance 
and Inspections" and replace the battery. 

0 BAT ALM 

ACCESS 

When the CPU is accessing the bus 

ACCESS 

Setting switches 
- Dip switch (SW2) 
When shipped out, all dip switches are set to OFF (left). In this state, when power is supplied, the 
CP-9200SH enters offline stop mode. In the offline stop mode, user programs will not run. To get 
the CP-9200SH to run in online run mode, after loading the program, turn the RUN switch ON 
(right) and the power supply ON. All dip switches, excluding L.RST and M.RST, are valid only 
after turning ON the power or resetting. When the mode is changed, restart the power. 

Indication Name Condition 
L.RST MCAL ON 

RESET OFF 
RUN RUN ON 

OFF 
INIT INITIAL ON 

OFF 
TEST TEST ON 

OFF 
Far future use (Always set 

MULTI MULTI ON 
CPU OFF 

FLASH FLASH ON 

M.RST MASTER ON 
RESET OFF 

tun user program. 
;top user program. 
Nhen TEST is ON. Memory dear 
Nhen TEST is ON: Offline test mode 
Nhen INIT is ON: Memory clear 
Nhen INlT is OFF: Ofiline test mode 
m w w *  -*-., 
Multi CPU mode 
jingle CPU mode 
Uhen INIT is ON: Copy fmm FLASH to 

RAM (only programs) 
Clear user data to 0 

When INIT is OFF: Copy from FLASH to 
RAM (only programs) 
The user data remains 
as is. *) 

Online 

Note: "Only programs" includes D and # register data. "User data" is data for 

the S, I, 0 ,  and M registers. 



Terminal Block (TBlISTOP) 
This terminal block is for status output. This is contact output. 
It is linked to the action of the RDY LED. Between RLY OUT-1 and 2, a short circuit occurs in 
RUN state, and a release in STOP state. Contact ratings are 24 M C  0.5 A and 125 VAC 0.5 A. 

I I 2 - 1 Release during stop 
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5.2 POWER Module 

5.2.1 PS-01 POWER Module 

The PS-01 power module is the power supply unit for the CP-9200SH. Through input of 100 VAC or 
100 VDC, each of the CP-9200SH modules can be supplied with necessary power supply. In addition, it 
has a power interruption detection function, so that when input voltage declines, it outputs an ACFAIL 
signal. The system will reset upon receiving an ASFAIL signal 

Noise filter 

C 

Switching power u 
Fig. 5.3 Power Module Block Diagram of the PS-01 

Fig. 5.4 Front of the PS-01 Power Module 

Table 5.2 PS-01 Power Module Basic Specifications 

5 VDC 

I5 VDC 

ICFAIL 

Item Specifications 
Inout voltace 

Output hold time I AC inpur cur ON rme,  less than 5 rns I DC input cut ON time. Less than 5 ms 

ACFAIL detemon voltage 1 70 VAC r 10% (100 VAC) ( 75 M C  I 10% (100 VDC) 

- - ~  -~ .-~--. 

Indicating lamps 
If 100 ACV or 100 DCV is input into the PS-01 power module, the POWER LED on the front of the 
module will light up. If the POWER LED remains off regardless of whether 100 VAC or 100 VDC is 
supplied, refer to Chapter 12 "Trial Operation and Remedies for Malfunctions". 

Input allowable voltage range 
Allowable frequency range 
Power consumption 
Inrush current 

Indication 

Terminal block (TBlIRUN) 
This terminal block is for alarm output. This is an  open-collector output. Short-circuited occur 
when outputting a normal 5 VDC. 

85 VAC to 132 VAC 
47 to 440 Hz 
150W (Max) 
15 A (Max) 

90 VDC to 140 M C  
- 

l50W (Max) 
15A (Max) 



5.2.2 PS-02 Power Module 

Fig. 5.6 

The PS-02 power module is the power supply unit for the CP-9200SH. 
Through input of 200 VAC, each of the CP-9200SH modules can be supplied with necessary powel 
supply. In addition, it has a power interruption detection function, so that when input voltage declines 
it outputs an ACFATL signal. The system will reset upon receiving an ASFAIL signal. 

Noise filter 
Switching power 

detection 

h 
0 C) 

0 z 5 VDC 
C 12VDC 
8 
2 
D 

Fig. 5.5 Power Module Block Diagram of the PS-02 

Front of the PS-02 Power Module 

Table 5.3 PS-M Power Module Basic Specifications 

. . 
w Indicating iamps 

If 200 VAC is input into the PS-02 power module, the POWER LED on- the front of the module wi 
light up. If the POWER LED remains off regardless of whether 200 VAC is supplied, refer to Chapt~ 
12 "Trial Operation and Rem.edies for Malfunctions". . 

Indication 

W Terminal block (TBIIRUN) 
This terminal block is for alarm output. This is an open-collector output. It short-circuited when 
outputting anormal5 VDC. 

TB~RUN Indication Name -- 
OC OUT 1 

2 

operation 
OV 
Status output 
(shorted ------ in normal output) 

Specifications 
Input voltage 24 M C  
Current amount 50 mA (Max) E 
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5.2.3 PS-03 Power Module 

The PS-03 power module is the power supply unit for the CP-9200SH. 
With a 24 VDC charge, each of the CP-9200SH modules can be supplied with necessary power. 
It also has a power interruption detection, so that when input voltage is lowered, it sends out a PWR 
FAIL signal. The system will reset itself upon receiving a PWR FAIL signal. 

Noise filter 
Switching power 

Voltage 

Fig. 5.7 Power Module Block Diagram of the PS-03 

Fig. 5.8 Front of the PS-03 Power Module 

Table 5.4 PS-03 Power Module Basic Specifications 

Inrush current 
Output hold time 1 5 ms or less when DC input cut off 
PWR FAIL detection voltace 1 1 8 M C  

Indicating lamps 
When the PS-03 power module is charged with 24 VDC, the POWER LED on the front of the 
module lights up. If the POWER LED remains off regardless of whether 24 VDC is supplied, refer 
to Chapter 12 "Trial Operation and Remedies for Malfunctions". 

Indication 

Terminal block (TBl/RUN) 
This terminal block is for alarm output. This is an open-collector output. It short-circuited when 
outputting 5 M C .  



5.3 Optional Modules 

Optional modules can be mounted on the CP-9200SH. There are sixteen types of optional modu 
shown in Table 5.5. : . . . 

Table 5.5 Types of Optional Modules 
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i.3.1 CP-2131F Modules 

The CP-213 transmission system has comprised YASKAWA's drive systems for industrial use since 
previously. Inverters, such as the VS-676V and VS-616 Series inverters, UO's of 2000 Series general- 
purpose UO devices, the Control Center can be connected to the CP-213IF Module. 
Refer to the Control Pack CP-213 FA Bus (SIE-C872-13.1) for details. 

Common 
memory 

Transmission 
processing interface 

U 

Fig. 5.9 Module Block Diagram of the 213 IF 

h' 
Fig. 5.10 Front of the 213 IF Module 

Indicating lamps 
If the module is operating normally, the RUN LED lid ~ t s  up and the ERR LED is off. When an error 
occurs, the RUNRED becomes unlit and the ERR LED lights up or flashes. The TX LED and RX 
LED are respectively lit a t  data send and receive. 

The conditions of the indicating lamps (LEDs) will be as shown in Table 5.6 when an error occurs 
within the module. 

Table 5.6 Indicating Lamps When Failure Occurs (LED) 

Error 

PRO- 
sumcheck error I during online self-diagnosis. 

Description of Error 
. 
A PROM sumcheck error is detected 

Hardware error within] A hardware error is detected during 

module I online self-diagnosis. 

Indicating Lamp(LED) 

e l *  1 0 1 0  

interface error 
CPU I Detection of CPU and data transmission I . I *  l o l o  

- I (u4) I 

error 

Watchdog timer 

- 

error during online self-diagnosis. (3) 

Transmission 1 A transmission error is detected during ] I * 

0 : Unlit, : Lit, * : Flashing. The number in ( ) below the * indicates the number of times the LED is flashed. 

online self-diagnosis. 
An error is d e t d  during o d i  transmission. 

Watchdog timer 

0 1 0  

0 

(5) 
.k * 

0 
* 
0 



Setting Switches 
BUS switch (SW1) 
The BUS switch should be switched to the HALT side when replacing 213IF modules. During nc 
ma1 operation, i t  should be on the ACT side. 

Dip switch (SW2) 
This switch sets the operating mode of the CP-213IF. 
When shipped out, all dip switches are set to OFF (right). 

ADDRESS 4 

AUX 1 AUXILIARY I ON 

-. 
Sets this module to be the master station. 
Sets this module to be the slave station. 

as the slave station. 

Operation is synchronized with the CPU -. 
Operation is not synchronized with the CPU scan. 

SeK-diagnosis (Self-diagnosis is performed when 
the module is started with this switch ON.) 

Only eff&iv 
for the ma& 
station. 

Settings for the case when the module is used as the master station 

Setting of the transmission distance mode when 
module is used as the master station. 
Setting of the station address when module is used 

- 
Switch Setting 
P 

MSTR ON 
SYN. ON 

Not All : 
"ON" . t- 

Description 
P - 

Set to be the master station. 
Synchronous mode 
Data transfer is performed in synchronization with CPU. The 

uniqueness of data between stations is thus ensured. 
Non-synchronous mode 
Data transfer is performed in a non-synchronous manner with 
respect to CPU. Although there is no uniqueness of data among 
stations, but the data renewal speed will be maximized. 
Long-distance transmission mode (300 m or more) 
To extend the transmission distance to 300 m or more using a 
photo-converter, set the MSTR switch and SAO to SA4 switches 
all to ON. 
Standard transmission mode (within 300 m). If the transmission 
distance is within the standard length of 300 m, set one of the 
switches among the MSTR switch and SAO to SA4 switches to 
OFF. 

Set without any self-diagnosis 
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Settings for the case when the module is used as the slave station 

Set the station address using the 

without anv self-diaenosis 

SA3 
SA4 
AUX 

Arrangement of Connector Terminals 

1 2 I UO+ I Sendheceive control line (+) 1 6 I N.C. l Not connected. I 

OFF I OFF I OFF I I ON 
OFF I OFF I OFF I I ON 
OFF 

MR-BRFA (G) (made by Honda Communication Industries Co., Ltd.) is used as the connector. 
Use MR-8M (G) (case: MRdL) for connection. 

Set 

Table 5.7 shows the specifications of the CP-213IF Module. 

Table 5.7 Basic 

Item ....- 
Form of transmission line 
Transmission line * 

Transmission distance 
Transmission speed 
Execution speed method 

Transmission control method 
Data exchange 

Transmission mode 

Error processing 
Number of units connected 

Quantity of transmitted data 

ansmission Specifications of the CP-2131F Module 

S~ecifications I 
3 
Electrical bus 

YS-IPEV-SB, 0.3 mm2 X 1P (75 system) 
YS-IPEV-SB, 0.3 mm2 X 3P (75 n system) 
YS-IPEV-S(Cu), 1.25 mm2 X 1P (75 system) 

Total length 300 m (single-line bus system) 
l M b ~ s  
Control transmission : approx. 16 worddms I 
Broadcast transmission : approx. 8 worddms I 
Message transmission : approx. 8 worddms 
HDLC method 
l:N 

Control transmission, broadcast transmission, message 
transmission 1 
CRC check, data word length check, timer 
Total number of stations: 32 units 

Master : 1 unit, Sub master : 8 units I 
Master - Remote 
Broadcast transmission: fixed, 8 words 

Control transmission: Transmission 127 words max. 
Reception 127 words max. 

Messaee transmission : 127 words max. 

: Refer to the FDS System Installation Manual (SIE-C873-16.4) for details on 
the wiring. 



5.3.2 CP-2151F Module 

The CP-215 transmission systemis YASKAWA's unique real time core network with 4 Mbps transmissic 
speed. Since it uses a twisted pair cable as its transmission medium, an inexpensive but highly reliab 
transmission system can be constructed.The VS-676H5 series system inverter or a CP-316, a CP-71 
or a CP-816 RIO-05 can be connected to the CP-215IF module. 

- 

I I 

Fig. 5.11 Module Block Diagram of the 2151F 

- 
m 

'2 
2 
.3 
: e 

S 
e m 
X rn - 

Fig. 5.12 
~ r o n t  of the 215 IF Module 

Indicating lamps 
If the module is operating normally, the RUN LED lights up and the ERR LED is off. When an e m  
occurs, the RUN LED becomes unlit and the ERR LED lights up or flashes. The TX LED and R: 
LED are respectively lit a t  data transmission and reception. 

I 

The conditions of the indicating lamps (LEDs) will be as  shown in Table 5.8 when an error occurs 
within the module. 

Table 5.8 Indicating Lamps When Failure Occurs (LED) 

,. ' E 
U 

- 

escnptlon of E m r  

0 : Unlit, : Lit, * : Flashing. The number in () below the * indicates the number of times the LED is flashed. 

. . 

cornmod 
memory 

- - 
Transmission 

processing 
unit 

Transmission 
interface 

- 
- 
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I Settina Switch 
BUS &itch (SWI) 
The BUS switch should be switched to the HALT side when replacing modules. During normal 
operation, it should be on the ACT side, i-1 

ACT 

Rotary switches (SW2, SW3) 
The SW2 and SW3 switches set the address for CP-215 transmissions. SW2 sets the first lower 
digit, and SW3 the second lower digit. A value from 1 to 64 is set for a station address. 

Indicator Name Condition Operation 

( x  1 I I 
SW3 I, ADRESS 1 to 10 Station address second digit 

x 10 

Dip switch (SW4) 
This switch sets the transmission speed and self-diagnosis and other operating modes. 
When shipped out, all dip switches are set to OFF (right). 

TEST 
ON OFF 

Prior to setting module configuration definition, for engineering such as programming 
and register display with the CP-717, turn the INIT switch ON. 

Set the INIT Switch ON only when communicating forcibly with the CP-717 for such 
cases as when the memory of the CPU has been cleared. 

TEST 

* INIT switches 
With the INIT switch "ON", the CP-215 performs only message transmission in 
accordance with the station address of SW2 and SW3, the baud rate setting of BRSO 
and BRSl of SW4, and the network address of SW5. At this time a link transmission 
is not performed. 
W ~ t h  the INIT switch "OFF', the CP-215 follows the settings of module coniiguration 
definition, and sends a link transmission and a message transmission. At this time, 
SW2 and SW3, BRSO and BRSl of SW4, and the network address of SW5 are ignored. 

TEST ON 
OFF 

(software setting). 
Oftline self diagnosis mode 
Normal operating mode 



Dip switch (SW5) 
This switch sets the network number of CP-215 transmissions. For the network number, a value 
set from 1 to 254. The switch is effective yith the INIT switch "ON". 
When shipped out, all dip switches are set to OFF (right). 

Arrangement of Connector ~erminals 
2151F Connector ( ~ ~ 1 ~ 1 5 )  

I ADDRESS 6 1 OFF 

MR-SRFA~(G) (made by Honda Communication Industries Co., Ltd.) is used as the connector 
Use MFS3M(G) (case: MR-SL) for connection. ' 

ON 
OFF 

NET A7 NETWORK 
ADDRESS 7 
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Table 5.9 shows the specifications of the CP-215IF Module. 

Table 5.9 Basic Transmission Specifications of the CP-2151F Module 

Transmission line 

Transmission distance " I----- 
YS- IPEV-SB, 0.3 mm2 X 1 P (75 ll system) 
YS- IPEV-SB, 0.3 mm' X 3 P (75 system) 

I YS- IPEV-S(CU), 1.25 mmz x 1 P (75 n system) 
I Total length 

For 4 Mbps : 170 m 
For 2 Mbps : 270 m 
For 1 Mbps : 420 m 

I Message transmission : 512 words 

Transmission control method I Token passing method 

Transmission speed 
Execution speed 
Number of transmission words 

IData exchange I N:N I 

Can be expanded up to 600 m mar. (for 4 Mbps) by mnnffting 1 repeater. 

11214 Mbps (switchable by software) 
Message transmission : approx. 1024 worddl0 ms 
Link transmission : 2048 words 

Transm~ss~on mode I Link transmission, message transmtssion 

Error p m s s i n g  I CRC check, data word length check, timer 
Number of units cannsted '' I Total number ofsrations: 30 units (standard) 

I I A maximum of 64 units can be connected by repeater extension. ( 
*1 :For transmission distance and number of units connected, refer to Chapter 

10 "Installation and wiring." 

5.3.3 CP-2161F Modules 

CP-216 transmissions are used for inverter and CP-816 RIO-01 or RIO-06 control transmissions by 
YASKAWA's 4 Mbps high speed transmission field network. For each line, on a standard 300 m 
transmission distance 8 inverter units can be connected. 

Common Transmission Transmission 
pmessing memory interface 

U 

I I Fig. 5.13 Module Block Diagram of the 2161F 

Fig. 5.14 
Front of the 2161F Module 



lndicating lamps 
When the module is in normal operation, the RUN LED is lit and the ERR LED is unlit. When 
error occurs, the RUN LED becomes unlit and the ERR LED lights up or flashes. The TX L1 
flashes during transmitting data respectively. 

The conditions of the indicator lamps (LEDs) will be as shown in Table 5.10 when an error occu 
within the module. 

Table 5.10 lndicating Lamps When Failure Occurs (LED) 

sumcheek error I online self-diagnosis. I (1) I 
Hardware error within I A hardware error was detected during online self- ( 0 I * I 0 
module I diagnosis. 1 (21314) ( 
Transmission error I Transmission error detected during normal I 0 1 0 1 Dependson situation 

I transmission 
Watchdog timer I Error de&ted during normal transmission - I - 0 1 0 I Depends on situation 

( Watchdog timer 

0 : Unlit, 0 : Lit, * : Flashing. The number in ( ) below the * indicates the number of times the LED is flashed. 

Table 5.11 shows the specifications of the CP-216 transmission function. 

Table 5.1 1 Basic Transmission Specifications of the CP-2161F 

I I YS-IPEV-SB, 0.3 mm2 X 1 P (75 Cl system) 

Execution speed method" ( When connected to the CP-816 RIO-01, 
The control transmission: 1 word12 ms 

When mnneeted to an inverter, 

The control transmission:High-speed scan data 4 wordd2 ms 
Law-speed .?an data 2 wordd2 ms 

Message transmission: 1 word12 ms 
Transmission control method Cyclic scan method 
Data exchange 1: N 
Ransmission mode Control transmission, message transmission 
Ermr processing CRC check, data word length cheek, timer 
Number of units mnnected" Total number of stations: 8 units (standard) 

A maximum of 15 units can be connected by expansion mode 
selection. 

*1 : Refer to Chapter 10 "Installation and wiring" for transmission distances and number ofunits connected. 
'2 : When the expansion mode is used, the transmission time is doubled. 



5. COMPONENT MODULES 
Setting switches 
BUS switch (SW1) 
The BUS switch should be switched to the HALT side when replacing 216IF modules. During nor- 
mal operation, i t  should be on the ACT side. 

I I ACT IModule mounting request I 

Indication I Name I Condition I Operation 

Dip switch (SW2) 
This switch sets the operating mode of the CP-216. 
When shipped out, all dip switches are set to OFF (right). Use in OFF state. 

 BUS 

Arrangement of Connector Terminals 

HALT Ihiodule removal request 

CP-216 Port connector Line (CNl016) 

Sendlreceive data + 

MR-SRMA4(G) (made by Honda Communication Industries Co., Ltd.) is used as the connector. 
Use MRBF(G) (case: MR-8L) for connection. 

CP-216 transmissions have two functions, that of control transmission, and that of message transmission. 
Control transmission is cyclically executed between the master and slave stations. The assignment of U 
0 domain for each station is done through the programming panel. 
When the slave station is an inverter, by using system standard functions, inverter constants can be 
written, inverter constants can be read, and trace data can be read. System standard functions are 
"ICNS-WR," "ICNS-RD," and "ITRC-RW respectively. 
Message transmissions of user data use system standard functions "MSG-SND and MSG-RCV." The 
two types of transmission procedures are MEMOBUS procedure and non-procedural. 
Transmission status is output to the registers as transmission parameters for "MSG-SND" and "MSG- 
RCV" functions. For details of system standard functions, refer to the CP-9200SH Programming Manual 
(SIE-C879-40.3). 



5.3.4 CP-2171F MODULE 

The CP-217IF module is serial transmission interface module equipped with two RS-232 lines and o 
RS-4221485 interface line. Along with various interfaces, the unit can handle a variety of protoco 
especially YASKAWA's unique MEMOBUS transmission protocol. In addition, the DSUB 9-pin RS-2 
can also be used as an engineering port. Connect the CP-717 and engineering of the CP-9200SH 1 
comes possible. 

memory 

. . Fig. 5.15 Module Block Diagram of the 217 IF 

I 

Fig. 5.16 
Front of the 2171~'~odule 

- 

-- 

- 

, . 
I Indicating lamps 

When the module is in normal operation, the RUN LED is lit and the ERR LED is unlit. When a 
error occurs, the RUN LED becomes unlit and the ERR LED lights up or flashes. The TX1 LED, 
TX2 LED and TX3 LED light when they send or receive data. 

RUN RUN Green Operating correctly 
ERR ERROR Red Lights up or flashes upan ocnvrenee of error. 
TXI C N l m  Green Sending I d v i n g  CP-217CN1 data. 
TX2 CNZTXIRX Green Sending / receiving CP-217CN2 data. 
TX3 CN3TxIRx Green Sending I receiving CP-217CN3 data. 

Transmission 
prysing 

u t - 1  

Transmission 
piwesing 

unit.2 

Transmission 
pmcesing 

unit-3 

The conditions of the indicator lamps (LEDs) will be as shown in Table 5.12 when an error occur 
within the module. 

Table 5.12 Indicator Lamps When Failure Occurs (LED) 

0 : Unlit, 0 : Lit, * : Flashing. The number in ( ) below the * indicates the number of times the LED is flashed. 

- 

- 

- 

RS-232 

W232 

Rs-422 
/RS485 

- 

- 

- MR.8 c 

DSUE-9 

- 

DSUB.25 c 



5. COMPONENT MODULES 

Setting Switches 
BUS Switch (SW1) 
The BUS Switch should be switched to the HALT side when replacing 217IF modules. During normal 
operation, i t  should be on the ACT side. 

[TIT' BUS 

ACT 

Dip switch (SW2) 
When shipped out, all dip switches are set to OFF (right). 
By turning the TXT and RXT switches ON, the sending and receiving lines can he terminated with 
120 a. 

OFF Normal operating mode  ON: 96W bps, O m  19.2 kbps) 

TXT TX ON 'lkansmission signal terminal (for RS-4221485) 

OFF No termination 

'1 : INIT switch 
When connecting the CP-717 to the CNI (PORWO), turn the INIT switch "ON" . With the INIT switch 
"ON", the set values set an the module configuration delinition m e e n  are ignored, and PORT#O is activated 
with CP.717 parameter settings. At this time, transmission speed will be either 9600 bps or 19.2 kbps 
depending on the TEST switch. 

RXT 

I Transmission speed I 19.2 khps I 

RX 

I Switch 

'2 :When the INIT switch is ON, the TEST switch sets the Baud rate for CNl (PORT#O) 
When INIT: ON, TESF ON : 9600 bps 

When INIT: ON, TEST: OFF : 19.2 kbps 

Connection types 

CP-717 

Arrangement of Connector Terminals 

ON I Reception signal terminal (for RS-4221485) 

The DSUB 9-pin female type connector, 17LE-13090-27 @2AC) (made by Daiichi Electronic Industries Co., Ltd.), is 
used as the conneetor. 
The DSUB 9-pin male type connector, 1153-23090-02 (DEB) (made by Daiichi Electronic Industries Co., Ltd.), is used 
as the cable side wnnector. 

OFF No termination 
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RS-232 connector (CNmS232) 

2 

4 

5 

6 

7 

8 

9 

to 

19 

The DSUB 25-pin female type connector, 17LE-13250-27 @2AC) (made by Daiichi Electronic Industries Co., Ltd.), i: 
used as the knneetor. 
The DSUB 25-pin male type connector, 1753-23250-02 (D8A) (made by Daiichi Electronic Industries Co., Ltd.), is us 
as the cable side conneetor. 

3 1 BB 1 104 1 - RD 1 Receive d a t a  circuit I 
BA 

20 

21 

to 

25 

1 4 1 N.C. I Not connected 1 8 1 N.C. I Not connected 

.CA 

CB 

CC 

AB 

CF 

CD 1 10812 1 ER . I Data  terminal  ready  circuit 

. .. . 

Unused 
* 

MR-8RFA4(G) (made by Honda.Communication Industries Co., Ltd.) is used as the conneetor. 
Use MF-8M(G) (case: MR-8L) for conneetion. 

103 

The specifications of the CP-217IF Module are shown in Table 5.16. 

Unused 

' 105 

106 

107 

102 

109 

Table 5.16 Basic Transmission Specifications of the CP-2171F Module 

SD 

Specifications -I 

Send da t a  circuit 

. RS 

CS 

DR 
2 

SG 

CD 

1 RS-422/485 : One line 
ConnGtor I RS232(CN1) : DSUB-9 pins (female) 

Send  request  circuit . . 

Ready for sending circuit 

Da t a  set ready. circuit 

Signal grdund 

Data channel  receive c a m e r  detection circuit 

distance 1 RS-4221485 : 300 m max 
Transmission speed .I RS-232(CNlICN2) : 300 bps to 19.2 kbps 

Transmission 

RS-4221485 (CN3) : 2400 bps to 76.6 kbps 
~300/6~/1200/240014800/9600114400/19200/288001300~ 1 I 

RS-232(CN2) : DSUB-25 pins (female) 
RS-422/485(CN3) : MF-8 (female) 
RS-232 : 15mmax  

I I ~148000157600164000176800 bas I I 

I Form of connection I RS-232 : 1:l I 

Transmission 
format 
(that can be set) 

RS-422 : 1:l 

RS-485 : 1:N 
Data bit length : 7 1 8  bits 
Stop bit : 1 I 2  bits 
Parity bit : even I odd 1 none 

: The maximum transmission speed ofRS-422/485 (CN3) is limited by the transmission speeds of CNl and CN2. Whe 
19.2 kbps is set for CNl and CN2, the maximum transmission speed of CN3 will be 19.2 kbps. 



The CP-217IF Module can accommodate YASKAWA's unique MEMOBUS transmission protocol as 
well as various other types of transmission protocols. 
As standard functions, the MELSEC communication protocol is available for connection with 
controllers made by Mitsubishi Electric Co., Ltd. and the OMRON communication protocol is available 
for connection with controllers made by OMRON Co., Ltd. 

(1) MEMOBUS cornrnunicatlon 

Table 5.14 MEMOBUS Reference No. and Register No. 

:Register No. offsets can be designated when using system functions such as "MSG-SND" or "MSG-RCV" for the coil, the 
input relay, the input register, and the hold register. 

(2) MELSEC Communication 

Table 5.15 MELSEC Communication Specifications 

Transmission speed 

MELSEC .General Spmfieations 

I RS-232 :h&dual, lull.dual 
MELSEC Spifmtions Supported by CP-92M)SH 

RS.232 : full-dual (ball-dual lorpmuml) 
RS-485 : half-dual 
Start-stop synchronization 
1200/2400/4800/9600/19200 

1 19200 
Data format 1 Data : 8 bit,? bit I Data : 8 bit.7 bit 

I I Parity : odd, even, none I P a d v  : odd. even. none I 

Exclusive protocol O Only Format 1 ol I I ,?"ma+. 1 I 

Error detection 
DTWDSR (ER/DR) control 
DClIDC3, DCZDC4 control 
Transmission pmtoeol [the exclusive pmtoeols 

~. ~ ~~~. 
Stop bit : 1 or 2 bits. 
With sumcheck 

Without 

Stop hit : 1 or 2 bits 
With or without sumcheck 
Withiwithout (for only RS-232) 
Withiwithout 

Either mntm 
is possible 
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I been performed (&I bit units). 
MN I Monitor the device for which monitor data registration has I - 1 x 1  - 

WT 

'BM 
WM 

MB 

device in 1 point unit. . 

Designate device . device No. a t  random and setlreset bit 
device in 16 points unit. 
Designate device . device nos. at  random and setlreset word 

device in 1 point unit. , 

Set the bit device to be monitored in 1 point unit. 
Set the bit device ta be monitored in 16 points unit. 
Set the word device to be monitored in 1 point unit. 
Monitor the device for which monitor data registration has 

ER 
EW 
ET 

1 unit. 
ME I Monitor the extension Iile register for which monitor data I - 1 x 1  - 

I write in the extension fde repister in 1 point unit. 

10 words 
(160 points) 
10 points 

40 points 
20 words (320 points) 
aopoints - '  

- 

been performed (inword units). 

Read the extension file register in 1 point unit. 
Write the extension file register in 1 point unit. 

Designate the block No. and the device No. at  random and 

EM Register the extension file register to be monitored in 1 point 1 20 points x I - 

CR 
CW 
TR 

x 

x  

X 

X 

x 
x  

64 points 
64 points 
10 points 

I and checked. 

- 

- 

- 
- 
- 
- 

registration has been performed. 
Read the data in the buffex memory. 
Write data into the bulfer memory. 

Read the contents of the buffer memory of the special 

RR 
RS -- 
PC 
GW 
On- 
demand 
TT 

X 

x  
x  

- 
- 
- 

64 words 
64 words 
64 words 

Request for remote RUNISTOP. 

: "0" commands supported by CP-9200SH, " X "commands that are not supported by CP-9200SH. 
(Note) : Dedicated AnACPU commands are not supported. Use the common ACPU commands to access AnACPU. 

The extension register of AnACPU cannot be accessed. 

Read the PC type. 
Turn ONIOFT the global signal. 
Send a send request fmm the sequencer CPU. 

Wrap test 

X 

x 
x 

- 

- 

1 point 
1760 words maa. 

254 characters 

- 
- 

- 

X 

x 
X 

x 

0 

- 

- 
- 
- 

08H 



Table 5.17 MELSEC Bit Devices 

..Re' . gmter No. offsets can be designated when using system functions such a s  "MSG-SND" or "MSG-RCV" 
for both the input relay and the mil. 

Table 5.18 MELSEC Word Devices 

* :Register No. offsets can be designated when using system functions such a s  "MSG-SND" or "MSG-RCV" 
for both the input and hold registers. 

OMRON Communication 

Table 5.19 OMRON Communication Specifications 

Synchronization method I Stan.stop synchmnization I Start-stop synchronization 
Transmission swed I 1200124001480019600119200 

I JIS 8 bits JIS 8 bits 
Parity : odd, even, none Parity : odd, even, none I 

I 
~ ~~~ ~~~ r - ~ ~ ~ ~ ~ ~  - ~ ~ - ~  ~~~~ ~ , . r ~ - ~ ~ ~  

Dovmloading/uploading d user I Not supported 

Ermr detection 
RTS/CTS control 
h s m i s s i a n  orotoeal 

Stop bit : 1 or 2 bib 
FCS (frame sequence check) 
with/withaut 
Host link made 

memory 
No pmtoeol (ASCII inpuff 
output modes) 

Stop bit : 1 or 2 bits 
FCS (frame sequence check) 
with 
Suowrted 

No protocol 
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Table 5.20 List of OMRON Commands 

Table-5.21 .List of OMRON Relay Numbers 

Not supparted in CP-9200SH. 

*1: MEMOBUS eomm 

03Hl10H : holding register 
'2 :Register No. offsets can be designated when using system functions sueh as "MSG-SND" or "MSG-RCV" for both 

the input relay and the holding register. 



5. COMPONENT MODULES 

5.3.5 CP-218IF Module 
The CP-218IF  mod^ 11e is a module to connect tl 
with one CP-218 communications port AUI (Atta 

le CP-9200SH to CP-218 related devices. I t  is equipped 
chment Unit Interface), and by the external transceiver, 

can be connected to 10Base5,10~&e2, or 1 0 ~ a s e ~  circuits. In addition, the CP-218 transmission system 
can be connected to the international standard Ethernet, and thus be easily l i k e d  with controllers, 
personal computers, and computers of other firms. 
By connecting to a CP-717, engineering of the CP-317 is possible. 

(Note) This function is available when the CPU module version and the CP-218IF module version are 
SO30 and later and SO200 and later respectively. 

Common 
memory processing interface 

3 

Fig. 5.17 Module Block Diagram of the 2181F 

Fig. 5.18 
Front of the 2181F Module 

Indicatina l am~s  
When themodule is in normal operation, the RUN LED is lit and the ERR LED is unlit. When an 
error occurs, the RUN LED becomes unlit and the ERR LED lights up or flashes. The TX1 LED 
and RX LED light when they send or receive data. 

Indlcatlon I Name I indicating color I Light~ng Condiuons 

RUN 0 I REMOVE I Green I Okay to remove module 
RUN 
ERR 
TX 
RX 
COL 

RUN 
ERROR 
218 TX 
218 RX 
COLLISION 

Green 
Red 
Green 
Green 
Green 

Operating co~leetly 

Lights up or !lashes upon oaumnce of emr.  
Lit during sending of data via CP-218. 
Lit during receiving of data via CP-218. 
CP-218 shock detection 



The conditions of the indicator lamps (LEDs) will be as shown in Table 5.22 when an error occm 
within the module. 

Table 5.22 Indicating Lamps When ~ailure Occurs (LED) 

Setting Switches 
-BUS switch (SW1) 
The BUS switch should be switched to the HALT side when replacing 218IF modules. During 
normal operation, it should be on the ACT side. 

the module 
CPU 
interface emor 
Ransmigsion error 
Watchdog timer 

.Dip switch (SW2) 
This switch is used for self diagnosis. When shipped out, all dip switches are set to OFF (right). 

Operation 

0 : Unlit, : Lit, * : Flashing. The number in ( ) below the * indicates the number of times the LED is flashed. 

diagnosis. 
A CPU and data transmission detected by online 
self d i agnks  
Transmission data error 
Watchdog timer 

0 

0 
0 

1, INIT I ~ t i d  startup 

Arrangement of Connector Terminals 

TEST . .  . . 

CP-218 AUI Connector (CNlIAUI) 

(2) * 
(3) 
0 
0 

ON 

For the connector, a DSUB-15 (slide latch) made by Hirose Electric Cornration isused. 

Starts with the default 1P address and engineering port 

No. "" 

Nate:The default values for t he IP  address and engineering port No. are "192,168,ll" and 

"10000 (UDP) "respectively. 

TEST 

For connections, use transceiver cables (for example: DAISET-158 made by Mitsubishi Electric Corporation) available on 
market. 

0 

OFF I Starts with the IP  address and engineering port No. set at 

0 

ON 
OFF 

Depends on situatia 

Depends on situatio~ 

~ - 

CP-717 
Self diagnosis 
(When started with TEST ON, a self diagnosis is performed.) 
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Table 5.23 shows the specifications of the CP-2181F Module. 

Table 5.23 Basic Transmission Specifications of the CP-2181F Module 

I - Specifications 
IAUI (Attachment Unit Interface) : DSUB-15 (Sliding latch) 

Transmission distance ITotal extensions 
lOBase 5 :500 m (Yellow Cable) 

lOBase2 :I85 m (BNC coaxial cable) 
lOBaseT :lo0 m (Modular cable) 

-- 

umber of nodes IlOBaseS: 100 unitdsegment I 

Transmission speed 
Transmission method 
Frame format 
Transmission protocol 

10 Mbps 
IEEE 802.03 CSMAED 
Ethernet Ver.2 P I X  specification) 
TCPIZTDPIIPIARP 

For the CP-218IF module, two standard functions are available: Yaskawa's MEMOBUS transmission 
protocol and MELSEC communication protocol for connection with the controller made by Mitsubishi 

Transmission mode 
Max. number of transmission words 
Transmission procedure 
Max. number of connections 

Number of transmission words 

Electric Corporation. 

10BaseZ: 30 unitdsegment 
Message transmission 
512 words (1024 bvtes) 
MEMOBUS (masterlslave). MELSEC communication 
20 connections (However, up to 10 connections a t  the same time. Switching the 
connections with the main program allows 20 connections to be used.) 
Message transmission: 512 words (1024 bytes) 

Table 5.24 MELSEC ACPU Common Commands 

02H Writes the bit device in units of one point. 256 0 O5HIOFH 
03H Writes the bit device in units of 16 points 40 words (640) X - 

Writes the word device in units of one point. 256 0 O6HIOBHI 
10H 

04H SetslResets the bit device in units of one point by specifying a 80 X - 

device No. 

05H SetslResets the hit device in units of 16 points by specilying a 40 words (640) x - 

device No. I I 1 
SetslResets the ward device in units of one point by specifying 1 40 0 OEH 

(in bit units) 

09H I Monitors the device that has been registered in monitor data I - X - 

17H I Reads out expansion file register in units of one point. 
18H I Writes the expansion f ie  register in units of one point. 1 256 I X I - 

19H I Writes the expansion f i e  register in units of one point by 1 40 X - 

I specifying a block No. and a device No. 

(continued) 



1AH , Registers the expansion file register to be monitored in the 20 x - 
units of one noint 

1BH Monitors the expansion file register that has been registered - X - 
in the monitor data.. 

3BH Reads out the expansion file register in units of one point by 256 X - 
I direct designation. I I I 

3CH I Writes the expansion file register in units of one point by 1 256 x - 

I direct designation. 
OEH I Reads out the contents of the buffer memory of a specific 1 256bvtes I X I - . . 

function unit. (128 words) 

OFH I Writes the contents of the buffer memory of a specific function 1 -256 bytes X 

15H Reads out the PC model name - x - 
16H h p b a c k  test 256 wards 0 08H 
60H Fixed buffer communication 507 words 0 60H 
61H Reads out random access buffer mmmunication. 508 words 0 61H 
62H Writes random access butrer mmmunication. 508 words 0 62H .. . -0. mhcates . mmmands that are supported by the CP-9200SH; " X "  indicates mmmands that are not supported. 
Note: The cornbands exclusive to the AnACPU are not supported. For access to AnACPU, use ACPU common commands. 

It  is not pksible to access the expansion register of a n  AnACPU. ' 

Table 5.25 MELSEC Bit Device 

*: For register Nos., offset can be specified for both the input relay and the coil a t  CP-717. 
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Table 536 MELSEC Word Device 

I 10H: Holding register 

D I D9000 to D9255 I Decimal I 03W06W09WOBWOEW I 1024 to 1219 I MW01024 to Mw01279 

~ ~ v i ~ ~  

I 10H: Holding register 

R 1 ROO00 to R8191 1 Decimal I 03WO6WOSH/OBH/OEH/ 1 2816to 3071 1 MW02304 toMW10495 

ACPU 
common command 

device ranae 

(special) 

10H: Holding register 

*: For register Nos., offset can be specified for the input register and the holding register by the system functions such as  

10H: Holding register 

"MSG-SND" and "MSG-RCV". 

Decimal1 
Hexadecimal 

W I WOO00 to W03FF I Hexadecimal I 03W06H/09WOBWOEW I 1280 to 2815 I MW01280 to MW02303 

MEMOBUS command Start No. Register No. ' 



5.3.6 CP-2251F Module 
The CP-225IF module is a transmission module to connect the CP-9200SH to the CP-225 transmissim 
system. The CP-225 transmission system is a system used to connect Yaskawa's system control11 
various UO devices, and drive units. Not only system controllers such as  the CP-3500H, the CP-35 
and the CP-315.but also UO devices such as the CP-820 and the CP-815 and motor drive units such 
the VS-680TV and the VS-686TV can be connected. 

Fig. 5.20 
Front of the 2251F Module 

9 

I lndicating lamps 
If the module is operating correctly, the RUN LED lights up and the ERR LED is unlit. When an err 
occurs, the R~ LED is unlit and the ERR LED lights up or flashes. 

=8 . $ .  
0 + 
8 .5 
! j - 2 -  

D 

E 

Table 5.27 shows the status of the indicating lamps when an error occurs inside the module. 

Table 5.27 Indicating Lamps When Failure Occurs 

0 : Unlit, : Lit, * : Flashing. The number in ( ) below * indicates the number of times the LED flashes. 

.2 

Common 
memory 

- 
- 

Transmission 
pmessing 

unit : 
'rn - 
$ .. m 

Fig. 5.19 Module Block Diagram of the 2251F 

Gm"tor - 
Transmission 

interface . - 
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Setting Switches 
.BUS switch (SW1) 
The BUS switch should be switched to the HALT side when replacing 225IF modules. During 
normal operation, it should be on the ACT side. 

ACT 

H Arrangement of Connector Terminals 

CP-2251F Connector (CNI) 

For the connectors, a PS-lOPE-D4LT2-MZA, made by Japan Aviation El-. Ind. is used. 
For the cable side connector, use PS-D4ClO for the housing and 030-51307-001 (crimp: CTl5O-lG-PSSF) for a contact. 

Table 5.28 shows the specifications of the CP-225IF module. 

Table 5.28 CP-2251F Module Specification 

I Item 

Form of transmission line 

Transmission line 

Transmission distance 

Transmission speed 

Number of transmission words 

Transmission method 

Number of atations to be 

Electric bus 

Coaxial 75n  5C-2V type NC or 1 5 n  2.5C-2V type G 

1 k d 2  km (with repeaters) 

1 K words 

Time-division multiplexing (cyclic scanning) 

. High.speed sfan 0 to 255 ms (varying every 1 ms) 

Low-speed scan 0 to 150 ms (varying every 10 ms) 

N:N 

Link transmission 

Appmx. 90 worddl0 ms . 

Total number of stations: 24 stationshus 

Possible to extend the number of stations by connecting to a repeater 

(24 stationdrepeater) : up to 10 repeaters can be connected 

Mar. number of stations : 1 master station 

28 remote stations 



5.3.7 CP-25001F Module 

The CP-2500IF Module is a module to connect the CP-9200SH to CP-2500 related devices. I t  is equipp 
with one CP-2500 communication port. The CP-2500 transmission system is a high speed transmissi, 
system which has long composed YASKAWA's industry-use transmission system. In addition to C 
3500H. CP-3300. and other system controllers, a CP-5500, A, Sigma series mini computers can 
connected. 

Fig. 5.22 
Front of the 25001F Module 

Indicating lamps 

processing 

Fig. 5.21 Module Block Diagram of the 25001F 

If the module is operating normally, the RUN LED lights up and the ERR LED is off. When an 
error occurs, the RUN LED becomes unlit and the ERR LED lights up or flashes. The TX LED 
and RX LED are respectively lamps for data transmission and reception. 

. 

The condit ions of the indicator lamps (LEDs) will be as shown in Table 5.29 when an error occurr 
within the module. 

: Table 5.29 Indicating Lamps When ~ailure Occurs (LED) 
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Setting Switch 
BUS switch (SW1) 
The BUS switch should be switched to the HALT side when replacing 2500IF modules. During 
normal operation, it should be on the ACT side. 

Name 

Dip switch 
When shipped out, all dip switches are set to OFF (right). 
This switch is used for self diagnosis. 

I Indication I Name I Condition I Oneration I 

- Unused 
TEST TEST ON Self-diagnosis 

(When started with TEST, a self diagnosis is performed.) 
OFF Normal operating mode 

Arrangement of Connector Terminals 
The CP-2500 uses a BNC type coaxial cable connector. 

Table 5.30 shows the specifications of the CP-2500IF Module. 

Table 5.30 Basic Transmission Specifications of the CP-25001F Module 
I Item I Snecifications I 

I Message transmission : 256 words 
Transmission method I Token passing method 
Data vrehangr IN N 
Transmissmn mode I l ink  transm~ssion, Message transmtssion 
Number of units mnnected I Total number ofstations: 32 units (standard) 



EXlOlF Module' 

The EXIOIF module is used for expansion of the CP-9200SH mounting base. The CP-9200SH is compos 
of MB-01 and MB-03 mounting bases with modules equipped, but when mounting modules are addc 
it is necessary to expand the mounting base. A maximum of four mounting bases can be added. T 
EXIOIF module should be mounted on each mounting base, and connected with a connecting cai 
between EXIOIF modules. 

Fig. 5.24, 

Front of the EXIOIF Module 

Expansion 
mnneetor 

Bus dimion mntml unit 

, - Expansion 
connector 

I I 
I 

Fig. 5.23 Module Block diagram of the EXlOlF 

Indicating lamps 
When the module is operating normally, the RUN LED is lit. 

R U N  Green I Operating co,mctly 

Setting Switch 
BUS switch (SWl) . . 
The BUS s y k h  should beswitched tb the HALT side when replacing EXIOIF modules. 
During normal operation, it should be on the ACT side. 

' Name Status Operation 

ACT IModule mounting request 
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Dip switch (SW2) 
SW2 sets the o~eratina mo de of the EXIOIF modu de. When troubles a rise with the power supply 
to the expansion racks, the MODE switch sends a signal to the rack where the CPU is mounted, 
and can reset the CPU. When shipped, the MODE switch is OFF. Even if power supply problems 
to the expansion rack occur, the CPU continues to operate. If, due to problems in the expansion 
rack power supply, it becomes necessary to halt system operation, set the MODE switch ON. 
The RST switch resets EXIOIF module. 

i3.9 2000101F Modules 
The 2000IOIF module is used for connecting 2000 series UO to the CP-9200SH. It is connected to the I0 

BUF of the 2000 series UO mounting base MB22.4. 
For details concerning the 2000 series UO, refer to the MEMOCON-SC Users' Manuals. 

Fig. 525 Module Block Diagram of the 2000101F 

Fig. 5.26 

Front of the 2000101F Module 

W Indicating lamps 
If the module is operating normally, the RUN LED lights up and the ERR LED is off. When an 
error occurs, the RUN LED becomes unlit and the ERR LED lights up or flashes. 



Setting Switch 
BUS Switch(SW1) 
The BUS Switch should be switched to the HALT side when replacing 2000IOIF modules. 
During normal operation, i t  should be on the ACT side. 

5.3.10 8201F Module 

Name I Condition I .  Operation 

The 820IF module is a local interface module used to connect the CP-9200SH to the CP-820; a proce 
UO conversion unit. . . 

BUS 

Two types of 820IF modules are available: the 820IF module with a bliilt-in terminator (product cod 
87317-90200) &d the 820IF without a terminator (product code: 87317-90210). 

HALT IModule removal request 
ACT /Module mounting request 

I I 

Fig. 5.27 Block Diagram of the 8201F Module 

- 

Fig. 5.28 
Front of the 8201F Module 

H Indicating lamps 

- 
. . $  

$ 
u 
C ." 
2 
P 

E u 
X m - 

If the module is operating correctly, the RUN LED lights up and the ERR LED is unlit. When an error occurs, th 
RUN LED is &it and the ERR LED liehts un or flashes. 

CP-820 local 110 mntml unit Conneetor 

- .  

Setting Switch 
BUS switch (SWI) 
The BUS switch should be switched to the HALT side when replacing 225IF modules. 
During normal operation, it should be on the ACT side. [E) "t BUS Name 

ACT l~odule  mountmg request 



Arrangement of Connector Terminals 
8201F Connector ICNIICNZ) 
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Note: PS-40PE-D4LT1-M3 (made by Japan Aviation Elec. Ind.) is used as the connector. 
For the cable side eonneetor, use PS-40SM-D4P1-3D. 



5.3.1 1 LIO-01 Module 
The LIO-01 is equipped with 32 digital input points @I) and 32 digital output points (DO). The I 
timing is such that input and output is performed on a regular cycle of each 9200SH CPU high-spc 
scan. 4 points of digital input can be used for interrupt signal by setting "interrupt" to "enable" a t  t 
module conti&ation screen. . . 

Fig. 5.26 

Output Insulated 
port DO 

F .- - -  
.a 

3 Insulated - 
+2 DO 3 

Insulated ~ y i ;  
DI - 

Fig. 5.25 Module Block Diagram of the LIO-01 

Front of the LIO-01 Module 

Indicating lamps 
When the module is operating normally, the RUN LED is lit. 

Indication I Name I Indicating wlor 1 Lighting wnditions 
REMOVE I Green I Okay to remove module 

RUN I RUN I Green I Operating correctly 

setting ~witdh 
BUS switch (SW1) 
The BUS switch should be switched to the HALT side when replacing LIO-01 modules. 
During normal operation, it should be on the ACT side. 

ACT Ci,) 
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be used & connector on cable side. 



W Basic unit digital UO (DUDO) - 

Assign digital input (DI) to input (I) register and digital output (DO) to output (0) register. The registers 1 

assigned at the' module configuration screen of CP-717. 

(1) Digital input (Dl) Spec 

Number of inputs 

Input current 

Input unpedance 

Resuonse time 

ONIOFF voltage 

Digital input cirmit 

ations 
Specifkations 

32 Points (DILO t~ DI 31) 

so- input, common at the power side (+24 VDC), phofamupler isolation 

+24 M C  f 20 % 

7 m A O  

ON response time : 1 ms or less, OFF response time : 1 ms or less 

OFF voltage : 5 V or less, ON voltage : +15 V.or more 

: 

DL7 same as the abave 

QU5 same as the above 

. . 
24 V input results in a 8 point mmmon. 
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!) Digital output (DO) Spl 
Itern 

Number of outnut circuits 

Dutput circuit 

Rated voltageleurrent 

Response time 

lwhen the OUT Instruction is used) 

Digital output circuit 

fications 
Specifications 

2 mints ID0 0 to DO 31) 

)pen mllectar output 

xrrent sink type) 

'hotoeoupler isolation 

24 VDC f 20 % 

0 m.4 mar. 

IN response time: 1 rns or less 

IFF response time: 1 ms or less 

GND results in a 4 point common. 



5.3.12 CNTR-01 Module 
The CNTR-01 module is equippedwith 4 points c 
Either 5 V differential type pulse or 12 V voltage 
For 5 differential type, connect to CNl, and for 
Since the CNTR-01 module has:a latch input sig 
signal is generated. Also, with its coincident detect 
device as well as CPU recomizes when the inter] 

)f pulse input (PI). 
type pulse can be taken in for each channel. 
12 V voltage type, to CN2. 

nal, the counter value can be latched when the latc 
ion signal output function, it can output to an extern, 

- lally set value coincides the counter count value. 
The count data is input in a constant cycle every scan (high-speedflow-speed) of CPU-01 module. 1 
this moment, the scanning is the same for all 4 channels. The channels to be used can be selected t 
setting USE or NOT USE for each channel, therefore, the processing time of the CNTR-01 module an 
CPU-01 module can be shortened. 

L; 
'. 0 

Lateh input 

Coincidence detection output , 

Fig. 5.31 Module Block ~iagram'of the CNTR-01 

Fig. 5.32 
Front of the CNTR-01 Module 

Indicating lamps 
If the module is operating correctly, the RUN LED lights up and theERR LED is unlit. When a 
error oecurs, the ERR LED lights up or flashes. PI1, PI2, PI3, and PI4 light up when the count u: 
down is detected a t  each channel (CH). 
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Table 5.31 shows the statuses of the indicating lamps when an error occurs inside the module. 

Table 5.31 Indicating Lamps when Error Occurs 

Description of E m r  

0 : Unlit, 0 : Lit, * : Flashing. The number in ( ) below * indicates the number of times the LED flashes. 

Setting Switch 
BUS switch (SW1) 
The BUS switch should be switched to the HALT side when replacing CNTR-01 modules. 
During standard operation, it should be on the ACT side. 



Arrangement of Connector Terminals 

VO Connector (CN115 V) 

Note:For connector, 10250-52AWL (made by SUMITOMO 3M LTD.) isused. For the cable side connector, 
use MDR plug 10150-3000~~~&d MDR shell 10350-52A0-008 (made by SUMITOMO 3M LTD.). 



Note: For eonneetor, 10250-52AZJL (made by SUMITOMO 3M LTD.) is used. For the cable side connector, 
use MDR plug 10150-3000VE and MDR shell 10350-5240-008 (made by SUMITOMO 3M LTD.). 



Pulse input (PI) 
The pulse inputs (PI) are assigned to the inpi 

1 assigned in the module eonfig&ation screenof CP-717. 

Pulse Input ICNlk5 V differential Woe) S~ecifications 
Item - - 

Vumber of input emuits 

Input type 

Input voltage .e . 

Input current. 

Input impedance , 
Counting method. . 

! 

Counter 

Man. frequency . 
Pulse input circuit ' . 

!rs IWOOOO to IW0064. The 

4 mints 

Mar. 5 V between terminals 

390n 
- 

Selectable among 1,2, and 4 mu!tiplication, AB method, Sign method 

(by software switching) 

Reversible wunter, Interval wunter, fmquency measurement, coincidence 

detection 

1 MHz 
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Pulse Input (CN2112 V voltage type) Specifications 
I Item 

iumber of input eireuits 

nput type 

nput voltage 

nput current 

nput rmpedancc 

:ountmg method 

hunter  

sax. frequency 

'ulse input circuit 

Specifications - 
4 mints 

Photomupler insulation. AIBIC pulse input 

Mar. 12 V between terminals (Max. 24 V only for C-pulse 24 V input 

terminals) 

7 mA (TYP.) (10 mA only for C-pulse 24 V input terminals) 

1.5 k i l  (2.5 k i l  only for C-pulse 24 V input terminals) 

Selectable among 1, 2, and 4 multiplication, AB method, Sign method 

(by software switching) 

Reversible counter, interval counter, frequency measurement, coincidence 

dewtion 

120 kHz 

PAI(12 1 . W T 0  tl2PAI 

-12PAI 

PBl(l2v) same as  the above 4 t12PBl 
4 -12PBI 

I.YR 
. - 0 tl2PCI 

inon l a w  
0 -12PCI 
0 -24PCl 

PA4(12V) same a s  the above 4 t12PA4 
4 -12PA4 

PB4(12v) same a s  the above 4 t12PB4 ---o -12PB4 

PC4(12V) same as  the above 4 t12Pcl 
4 - 1 2 w  
4 -24PC4 



Latch Input Specifications 
I Item 

Number of inuut circuits 

Input type 

Input voltage 

Inuut current 

Input impedance 

Response time 

DNIOFF voltage 

Latch input ckcuit 

4 mints 

Current source input, common on power supply 

(+24 M C )  sides, photaeoupler insulation 

+24 W C *  20 % 

3 kn 

ON &sponse time: 1 ms or less 

OFF respanse time: 1 ms or less 

OFF voltage: 5 V or less 

ON voltaee: +15 V or more 

oincident Output Specifications . 
Item SpedIications - 

Number of output circuits 1 4points 
I 

Output circuit I Open-collector output (current sink output) 

Rated voltagefcurrent 
- - Mar. 50mA 

@sponse time ON response time: 1 ms or less 

[When OUT instruction is used) 1 OFF reswnse time: 1 ms or less 

Coincident output ckcuit 

UllNl (LW12v-2) 

COIN2 same as the above COIN2 (U42/12V-27) 
I 

1 COIN-3 same as the above COIN3 (CNZA2v-3) 
I 

COIN-4 same as the above UllN4 (W12v-28) 
CND (a2/lzv-l) 
GND (CN2/12V-26) 
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Pulse input (PI) counting methods 
The counters shown in Table 5.32 are available. 

Table 5.32 Countino Methods ~ ~~~~ ~ - - - 
Counter I Pulse counting methods 'I 1 Multiplication" I C-pulse function 

Reversible counter I Sign method [ X l  1 Stops counting during C-pulse input 

AIB method 
X 2  
x1 
X 2 

I X 4  

A/B method 

UPIDOWN method X I  

UPIDOWN method 

I I X2  I 
X I  

*I: Pulse counting method 
- Sign method 

(Positive logic) 
UP count by A-pulse input when Bpulse input is "LOW" (positive in frequency measurement) 
DOWN count by A-pulse input when B-pulse input is "HIGH" (negative in frequency measurement) 

(Negative logic) 
UP count by A.pulse input when Bpulse input is "HIGH" (positive in frequency measurement) 
DOWN count by A-pulse input when B-pulse input is "LQW" (negative in frequency measurement) 

I 
Latches the count result a t  rising edge of 
C-pulse and the counter is reset. 

Interval counter 

Frequency 
measurement 

AIB method 
(Positive logic with 12V pull up collector input) 

UP count when A-pule input phase leads B-pulse Wsitive in frequency measurement) 
DOWN count when A-pulse input phase lags B-pulse (negative in frequency measurement) 

(Positive logic with 5V differential input) 
UP count when A-pulse input phase lags B-pulse (positive in frequency measurement) 
DOWN count when A-pulse input phase leads B-pulse (negative in frequency measurement) 

(Negative logic with 12V pull up collector input) 

UP count when A-pulse input phase leads Epulse 0 (positive in frequency measurement) 
DOWN count when A-pulse input phase lags Bpulse 0 (negative in frequency measurement) 

(Negative logic with 5V differential input) 
UP count when A-pulse input phase lags B-pulse 0 (positive in frequency measurement) 
DOWN count when A-pulse input phase leads B-~ulse 0 (negative in frequency measurement) 

Sign method X 1  
X 2 

Note: With the 12V pull up collector input and the 5V differential input, lead" and "lag" of the phase are reversed. 

Sign method 

A/B method 

UPIDOWN method 

UPIDOWN method 
(Positive and Negative logic) 

A-pulse input is addition pu les  (positive in frequency measurement) 
B-pulse input is subtraction pulses (negative in frequency measurement) 

X2  

X l  
X 2  
X 1  
X2  
X 4 

x1 

C-pulse is not used (C-pulse is invalid) 



'2: Multiplication 

(Positive logic) 
X 1: Counts at rising edge of A-pulse 

X 2: Counts a t  rising and f m g  edges of A-pulse 
X 4: C o h t s  a t  rising and  falling edges of A and B puls?+s 

(Negative logic) 
X 1: Counts at falling edge of A-pulse 

X 2: Counts a t  falling and  rising edges of A-pulse 
X 4: Counts a t  falling and  &ing edges of A and B pulses 

lable 5.33 Timing of External Input F 
UP count (forward mtahon) 

(with 12 v pull up 
collector input) 

A/B method L I (with 5 V diflerential 
input) 

I 

UF'lDOWN method t-- 

' . logic B-pulse ' LOW 

Negative I A-pulse 

logic B-pulse 2 HIGH 

( 2  ' 1 Positive 1 A-pulse J 
logie B-pulse . 

B-pulse HIGH 

logic I B-pulse . .- 
: 2 Positive A-pulse A 

logic B-pulse A 
Negative A-pulsc 

logic B-pulse 

(4  positive A-pulse A 
lopic &pulse ' A 
Negative A-pulse 

logic B-pulse 

( 1  Positive A-pulse A 
logic B-pulse . 

Negative A-pulse . 
7 7 1 logic I B-pulse u 

(2  I Positive I A-vulsc A 
logic ' B-pulse 

Negative A-pulse 

logic 

I logic . I B-pulse 

x 1 1 Positive I A-pulse A 
logic ~ - ~ ~ l ~  Fixed to LOW or HIGH 

logic B-pulse Fixed to LOW orH1GH 

logic B.pulsc Fixed to LOW or HIGH 

Neaative I A-pulse - 

( LC ( B-i Fixed to LOW or HIGH 

se 
DOWN count (nvmed rotation) 

B-pulse 2 HIGH 

4-pulsc 
-- 

B-pulse LOW 

4-pulse 

6-pulse LOW 

A-pulse 

A-pulsc A 
B-pulse A 

~ - ~ ~ l ~  Fixcd to LOW or HIGH 

' ~ - ~ u ~ s e  A 
Fixed to LOW or HlGH 

B-pulse I 
A+,,,I~ Fixcd to LOW or HlGH 

B-pulx 

~ - ~ ~ l ~  Fixed to LOW or HIGH 
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Reversible counter function 

C-pulse terminal (positive logic) 
C-pulse terminal (negative logic 

Count current valu 

Ts: Sean set value 

The reversible counter counts UPDOWN by A- and B-pulse inputs. 
The counting is stopped during C-pulse input. 
By the output register (command setting bit), the count value preset and the counting disabled can be 
set. 
The count current value is stored into the input register (hardware counter current value) every high- 
speed (low-speed) scan. 

C-pulse terminal (positive logic) 
C-pulse terminal (negative logic 

Interval count value 

Count current value 

Ts: Sean set value 

Interval counter function 

The interval counter counts UP/DOWN by A- and B-pulse input. 
The count value is latched a t  the rising edge of C-pulse and the count is reset. The latched data is 
stored into the input register (interval data count value) every high-speed (low-speed) scan. Also, the 
count current value is stored into the input register (hardware counter current value). By the output 
register (command setting bit), the counting disabled can be set. 



Frequency measurement function 

Input pulse 

Frequency 

Count current value 

The frequency measurement function counts the frequency by A- and B-pdse train. 
The frequency is stored into the input register (detected frequency) every high-speed (low-speed) sc 
Also, the count current value is stored in the input register (hardware counter current value). 

[Frequency measurement theory] 
A frequency can be obtained in the following formula. 

Nn - Nn-1 
f = X MULT . . 

T 

Where Nn-1, Nn : Count current value of input pulse every high-speed (low-speed) scan 
T : Time between input pulses (measuring units: 8 MHz = 0.125 p sf 
MULT : Frequency count (set a t  the fixed parameter) 

I 
1 

Note: Frequency count accuracy = + 
8 MHz X Ts 

1 - 1 
For example, with high-speed scan 10 ms, +- -2-- - + 0.00125 % 

8 MHz X 10 ms 40000 

Where Ts: High-speed:(low-speed) scan set value 
. . 

When 1 pulse or more is input within the counting cycle, the above formula is valid, however, when I 

pulse is input, the value estimated from the previous frequency is taken as  the calculation result. 
The true value is calculated with the counting cycle where the pulse is input. 



5. COMPONENT MODULES 

I Coincident outpuffintempt function 1 

Coincident point detection valul 

Request for coincidence detectio~ 

Coincident output signal 

In tempt  request signal 

TO: Maximum time (appmx. 70 to 120 p s) from the moment CPU module receives INT 
signal until the interrupt process starts. 

TI: Maximum time from the moment an interrupt request signal is received until the 
execution of DWG.1 starts. 

At execution of standard program: appmx. 90 to 170 p s 
At execution of direct U0 instruction: approx. 90 to (1460 +40 XN) p s 

N: number of direct UO words (Max. 8) 

The coincident outpuffinterrupt function outputs externally a coincident output signal (DO) and an 
interrupt signal to the CPU module when the counter current value coincides the pre-set output register 
(coincidence detection set value). 
The coincident output function is valid when the "coincidence detection function selection" of fixed 
parameter is set to "Use". When the coincident interrupt function is valid, the coincident output function 
is valid as well. 
The coincident outpuffintempt function can be used in any of reversible counter, interval counter, and 
frequency measurement. 



Request for PI latch detection 

External signal 

PI latch completion signal 

Position monitor at PI detection YPNT 

The PI latch function latches the current position when an external signal is input (detected a t  risi 
edge) and stores in the storage register. 
For external signal, specific discrete input (PI input) or C-pulse input can be used. 
Specify the external signal at  the fixed parameter "PI latch detection signal selection". (This functi 
can be used only in reversible counter.) 
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Fixed parameters 

Name 
Head register No. 

AIB pulse signal 
form selection 
C-pulse signal form 
selection 
AIB pulse signal 
polarity selection 
C-pulse signal 
polarity selection 
Pulse counting 
method selection 

Counter mode 
selection 

PI latch detection 
signal selection 

Selection ta use 
coincidence 
detection function 
Selection ta use 
coincident 
interrupt function 

Frequency counter 
selection 

Table 5.34 Fixed Parameters 
Contcne 

S e c i j f  
Without spedicat~on, the channel IS not used. 
Specifies NB pulse input s~gna l  form: +5 V differential input or +I2 V 
collector input. 
S p d e s  C-pulse input signal form: +5 V differential input, +12 V 
collector input or 24 V input 
Spdres  AIB pulse polarity: positive logic or negative logic 

Specifies C-pulse polarity: positive logic or negative logic 

Selects a pulse counting method 
Sign X l  

Sign X 2 

. WIDOWN X  1 

. UPIDOWN X2  
A/B pulse X 1 

. Ampulse X 2  

A/Bpulse X 4  

Specifies the counter mode. 
Reversible counter 

- Interval counter 
Frequency measurement 

Selects an external signal ta execute PI latch detection. When PI 
latch is selected, the PI latch input signal of the corresponding 
channel is used as detecting signal. When C pulse is selected, the C- 
pulse of the corresponding channel is used as PI latch detecting 

signal. . . 

Speciiies whether to use the coincidence detection function or not. 
When "Use" is selected, a coincident output (DO) of the carrespondin, 
channel is output when coinc~dence is detected. 
Specilies whether ta use the coincident i n t e m p t  function or nor. 
When "Use" is selected, an interrupt signal is output to the CPU 
module when coincidence is detected. (However, this is valid only 
when "Use" is selected for selection to use coincidence detection 

funnion.) 
Specihes the derecting number of digits when frequency 
measurement is selected for the counter mode. The actual frequency 
multiplied by the value set in this parameter is reported a s  the 
detected frequency. 
. X 1  

X I 0  

X 100 

. X l O O O  

t5 V differential 

input 
t5 V differential 
input 
Positive logic 

Positive logic 

AIB pulse 

(W 

Reversible 
counter 

PI latch 

Not use 

Not use 



VO registers 
lnput registers 
These are data that the cdunter module reports. The data are input to the CPU module in bat 
a t  the head of scan. 

Name i 

status 
(RUNSTS) 
RESERVE 
Incremental 
number of pukes 

per - (PDV 
Hardware 
counter current 
value (PFB) 
PI latch data or 

Interval data or 
Detected , 
frequency 

r n E Q  
Averaged 
frequency 

WBAVE) 
RESERVE 

T counter 
current value ' 

System monitor 

  able 5:35 lnput Registers (CPU module + Counter module) 

1 m m 1  - - - - - - - 

IIDOl332 0 to I = 1 pulse - 0 . -  0 - 
, 1231-1 : 

mm4 0 to 1 = 1 pulse - 0 0 0 0 
- 12=1-1 

. . 

I I I I I I 
0 t0*2~'-1 (1 = 1 pulse) 

Reversible counter: PI latch data 1 0  1 - - 1 0  
Interval counter: Interval data - 0 I - 0 
Frequency measurement: Detected I - - 0 I - 

1 frequency 

I - 

- - 0 - 

* 2"- 1 
O m  "=';'pdse 

to 

r w O r n B  
ILmm+C ' 

- .  - System - - 0 - 
reserved 

- - For 0 0 0 - 
system 
analysis 

Output registers 
These are used for cominarid to the counter module. They are output to the counter module 
batch a t  the head of scan. ; 

 a able 5.36 Output Registers (CPU module - Counter module) 

System monitor 1 OLEO~~+E - - - I o I o I O I  - 
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Table 5.37 Bit Configuration for Status (RUNSTS) 

Name Bit No. Meanings Remarks Reversible 
counter ---- 

Data setting error 0 1: Data setting error Automatic1 0 
(PRMERR) restoration 

Fixed parameter setting I 1 I 1: Fixed ~a rame te r  settina for error 
error (FPRMERR) 
Counter value ~ r e s e t  1 2  

- 
e m r  reset 

1: Counter value preset - 0 
completed 

1: PI lateh completed - 0 
signal (PILAT) 
AIB pulse 0 (PULSEO) 4 1: Feedback pulse* 1 or less - 0 

I I I I 
Coincident detection 1 5 1 1: Coincident detection signal I - 0 
signal (CNTCOIN) I "ON" 
A pulse status display 1 6 11: HIGH - I 0 

Table 5.38 Bit Configuration for Command (RUNMOD) 

Name Bit No 

Not used 
Not used 
Not used 
Not used 
Not used 
Not used I D 
Not used I E 
Not used I F 

I I I I 

1: Count value preset - 0 - - 
request I I I I 

1: PI latch detection request - 0 - - 

I I I I 
1: Coincidence detection - 0 0 0 

request 
- I - - - I - 



5.3.13 AI-01 Module 
The AI-01 module is equipped with 8 analog input (AI) channels. There is no insulation between chann 
while the circuit is insulated. 
The number of channels to be used can be selected among 1,2,4, and 8. With less number of chann 
selected, the CPU does not have to scan all eight channels, accordingly the processing speed is impmv 
The data are input in a constant cycle every scan (high-speednow-speed) of the CPU-01 module. For 1 
channels to be used, set high-speed or low-speed for each channel. 

Input Insulated AID 
CNI 

, I 
Fig. 5.33 Module Block Diagram of the AI-01 

Fig. 5.34 
Front of the AlOl Module 

The number of channels to be use !d inside the AI-01 module, which is affected by the sampling inten 
on the AI-01 module side, is automatically determined by the CP-717 as shown in Table 5.39. Howev 
the CPU-01 module executes the input for the number of channels (CH) assigned at  the CP-717 regard€ 
of the number of channels to be used in the AI-01 module. 

Table 5.39 Number of Channels to be used 

Assigned only CHI 
Assigned only between CHI and CH2 I 2 
Assinned onlv from CH1 to CH4 I 4 - 

1 Assirned CH5 and later' I 8 

*: Even when only CH5 is assigned, all eight channels are used. 

Indicating lamps 
When the module is operating normally, the RUN LED lights up 

Setting switch 
BUS switch (SW1) - - 

- Switch the BUS switch to the HALT side when replacing the AI-01 module. 
During standard operation, the switch should be on the ACT side. 
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Arrangement of Connector Terminals 

Connector (CNI) 

3 1 AIlA ] Current input 1 1 28 1 MDlN I Mode switching terminal 1 

4 1 AI2V I Voltage input 2 1 29 1 MDZP I Mode switching terminal 2 
5 1 A12G I Grounding 2 (for signal) 1 30 1 AI2G I Grounding 2 (for shield) 
6 1 AI2A I Current input 2 131  1 MD2N I Mode switching terminal 2 
7 I AIW I Voltace inout 3 

1 15 1 AIM I Current input 5 1 40 1 MD5N I Modeswitching terminal 5 1 

10 
11 

12 
13 
14 

161 N6V I Voltage input 6 1 41 1 MD6P I Mode switching rcrminal6 
17 1 AI6G I Grounding 6 (lor signal) 1 42 1 AI6G I Grounding 6 (for shield) 

AI4V 
AI4G 
AI4A 
AI5V 
AI5G 

Note 1: For MDnP and MDnN (n represents the channel (CH) No.), open for voltage input and short-circuited 
for -ent input. 

Note 2: For connector, 10250-52A2JL (made by SUMITOMO 3M LTD.) is used. For the cable side connector, 
use MDR plug 10150-3000VE and MDR shell 10350-52A0-008 (made by SUMITOMO 3M LTD.). 

21 
22 
23 
24 
25 

Voltage input 4 
Grounding 4 (for signal) 
Current input 4 
Voltage input 5 
Grounding 5 (for signal) 

A17A 
AI8V 
AI8G 
AI8A 
N.C. 

35 
36 
37 
38 
39 

Current input I 
Voltage input 8 
Grounding 8 (for signal) 
Current input 8 
Not connected 

MD4P 
AI4G 
MD4N 
MDSP 
AI5G 

Mode switching terminal 4 
Grounding 4 (for shield) 
Mode switching terminal 4 
Mode switching terminal 5 
Grounding 5 (for shield) 

46 
47 
48 
49 
50 

MDIN 
MD8P 
AI8G 
MD8N 
N.C. 

Mode switching terminal 7 
Mode switching terminal 8 
Grounding 8 (for shield) 
Made switching terminal 8 

Not connected 



Analog inputs 
The analog inputs are assigned to input (I) registers. Assib the registers in the module configurat 
screen of CP-717. 

Analog lnput (Al) Spe 

+'tern Number of innut circuits 

~ - 

16 bits. -31276 to +31276 (-10 to 10 V). 0 to +31276 (0 to 10 V or 0 to 20 mA) 

100 mA or less 1 

oltage &put A1 1V (CNl/AI-1) 
oltage mode -Open UolP (MVAI-26) 
went mode -Shoacircuited YOIN (CNI/AI-28) 
urrent input AI  I A  (Ml/Al-3) 

munding- A l  l c  (CNl/AI-2) 

AlZV ( C N l / A I Q  
ImZP (CNl/AI-29) 
Uo2H (CNVAI-31) Same as the above 
AlZA (CNl/Ald) 
Al2C KNl/A1-5). 

A18V (CNI/AI-22) 
uD8P (CNl/AI-47). 
mm Same as the above 
A1 ?A (CNl/Al-24 
A186 (CNVAI-23) 

H lnput voltage (current) and register input value 
I Setting I Input voltage (current) I Reginter input value I 

GainlOtfset setting 

The AI-01 rnodu1;has been adjusted before shipment so that a register input value fixed f o ~  
specified voltage (current) is input. Therefore, the gainloffset setting is not required. 
If adjustment of 0 V point is required, the input value can be adjusted by changing the gainloffs 
setting. 
For the gain/offset setting, refer to the CP-717.0peration Manual (SIE-C877-17.4, -17.5). 
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i.3.14 Dl-01 Module 
The DI-01 mo dule is equipped with 64 digital input @I) channels. 
The data are input in a constant cycle every scan (high-speednow-speed) of CPU-01 module. 

Fig. 5.36 Module Block Diagram of the Dl41 

Fig. 5.37 
Front of the Dl41 Module 

Indicating lamps 
When the module is operating correctlv, the RUN LED liehts UD. 

Setting switch 
BUS switch (SW1) 
Switch the BUS switch to the KALT side when replacing the DI-01 module. 
During standard operation, the switch should be on the ACT side. 



Arrangement of connector terminals 

Connector (CN1) 

Note: For c o ~ e e t m ,  10250-52AUL (made by sUMI?OMO 3M LTD.) is used. For the cable side conneetor, use 
MDR plug 10150-3000VE and MDR shell 10350-52A0-008 (made by SUMITOMO 3M LTD.). 

- . . . . 
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Connector (CN2) 

Note: For connector, 10250-52A2JL (made by SUMITOMO 3M LTD.) is used. For the cable side eonneetor, use 
MDR plug 10150-3000VE and MDR shell 10350-52A0-008 (made by SUMITOMO 3M LTD.). 



Digital input 
The digital inputs @I) are assigned to the input (I) register of 1~0000. Assign the register in t 

. module configuration screen of CP-717. . . 

I Number of input points I 64 points (DL00 to DI-63) I 
(4 points of these are used also for interrupt mput) 

Digital input circuit - 
+24 V_O(CNl-1/26) 

2 - 
01-0 (CNl-2) 

Dl-01 Same as  the above 
: < ,  

01-1 (CNl-27) 

Input type 

Input voltage 
. . 

Input current 

Input impedance :. 

Response time 

(when OUT in s t~c t i on  is used) 

ONIOFF voltye 

Same as the above 01-7 Wl-30) I 

Current source input, common on power supply (+24 VDC) mdes, 8 pomts 

co ikon,  photocoupler insulation 

+24 VDCf 20 % 

5 mA (TYP) 

4.4 k n  

ON response time: 1 ms or less 

OFF response time: 1 rns or less 

OFF voltage: 5 V or less 

ON voltaee +15 V or more . ' 

01-61 Same as  the above 01-63 02-40) 

al,IF 

01-57 Same as the above 

- - 0 + 2 4  V-?(DJ2-19. -44) 

0 D 1-56 (LN2-20) - 
1 k 01-57 (CN2-45) 
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.3.15 A 0 4 1  Module 
The AO-01 module is equipped with 4 analog output (AO) channels. 
There is no insulation between channels while the circuit is insulated. The output is of voltage type, 
and can be set in the ranges -10 to 10 V or 0 to +10 V. 
The data are output in a constant cycle every scan (high-speednow-speed) of the CPU-01 module. For 
the channels to be used, set high-speed, low-speed, or non-use for each channel. 

Fig. 5.39 Front of the AO-01 Module 

Fig. 5.38 Module Block Diagram of the AO-01 

Indicating lamps 
When the module is operating correctly, the RUN LED lights up. 

insulation 

- 

PWM 
control 

- 

,. 
i 
8 
8 
; s 
E : 
f3 

-E- 

r. u 

-I- 

---+ 
Photoeoupler 

RUN I RUN 

-- 

Green I Okay to remove module 

1 Green I Operating correctly 

- 

Filter 

Setting switch 
BUS switch (SWI) 
Switch the BUS switch to the HALT side when replacing the AI-01 module. 
During standard operation, the switch should be on the ACT side. 

Filter 

Filter 

Filter 

Arrangement of connector terminals 
UO Connector ICN1) 

- 
8 
,m 
8 
+4 

3 
s 
8 +. 

3 - 

1 

Note: For connector, 10250-52AWL (made by SUMlTOMO 3M LTD.) is used. For the cable side connector, use 
MDR plug 10150-3000VE and MDR shell 10350-52A0-008 (made by SUMITOMO 3M LTD.). 

- 



Analog outdut - 
The analog outputs are assigned to output (0) register. 
Assign the register in the module configuration screen of CP-717. 

.nalog Output (AO) Specil 

Number of output circuits 

Output type . 
Output range 

Output imdedanci 

Resolution 

Variation 

Temperature drift 

Analog output circuit ,. 

- -  - 

Insulated type Won-insulated between channels) 

Selectable between - 10 to 10 V and 0 to 10 V 

200 or less 

16 hits, -31276 to +31276 (- 10 to 10 V), 0 to +31276 (0 to 10 V) 

100 mV or less 

100 p VIC 

- 
The AO-01 module has been adjusted before shipment so that a register output value fixed f o ~  
specified voltage is output. Therefore, the gaidoffset setting is not required. 
If adjustment of 0 V point is required, the input value can be adjusted by changing the gaidofft 
setting. 
For the gainloffset setting, refer to the CP-717 Operation Manual (SIE-C877-17.4, -17.5). 

1 Output voltage and register output value 
Setting 

-10to+10V 
0 to 10.V 

GainlOffset settinb 

Input voltage (current) I Register input value 
pp P 

-1OVto+lOV 1 -31276 to+31276 
>VtalOV 0 ta +31276 
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.3.16 DO-01 Module 
The DO-01 module bed with 64 digital . .. out1 
The data is output in a constant cycle every scan (l 

)ut (DO) channels. 
ligh-speednow-speed) of CPU-01 module. 

Fig. 5.40 Module Block Diagram of the DO-01 

Fig. 5.41 
Front of the DO-01 Module 

W Indicating lamps 
When the module is operating correctly, the RUN LED lights up. 

@ N Y O  

I I I I blowout I 

W Setting switch 
BUS switch (SW1) 
Switch the BUS switch to the HALT side when replacing the DO-01 module. 
During standard o~eration. the switch should be on the ACT side. 

Name Status Operation 
BUS T I Module removal request 

ACT I Module mounting request 



Arrangement of connector terminals 

Connector (CN1) 

Note: For mmeaar, 10250.52A2JL (made by SUMITOMO 3M LTD.) is used. For the cable side conneetar, use 
MDR plug 10150-3000VE and MDR shell 10350-52AO-008 (made by SUMITOMO 3M LTD.). 
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Connector (CNP) 

Note: For connector, 10250-5-L (made by SUMITOMO 3M LTD.) is used. For the cable side eonneetor, use 
MDRplug 10150-3000VE and MDR shell 10350-52A0-008 (made by SUMITOMO 3M LTD.). 



Digital output 
The digital outputs (DO) are assigned to the output (0) registers. Assign the rigister in the mod, 
configuration screen of CP-717. 

Digital Output (DO) Specifications 
SpecXiations 

r 6 4  points (DO-00 to DO-63) 
I Output circuit - I Open collector output (current sink output) 

I I ~hotaeoupler insulation, 8 points common, with fuse for pmtection (for each 8 
1 points common) 

Rated voltagehurrent 1 . +24VDCf 20% 

1 Max. 100 mA 
Response time I ON response time: 1 ms or less 
(when OUT instruckon is used) I OFF response time: 1 ms or less 1 
Digital ou tpk  circuit - - I . ~ d 

om-sr ~ua-45) 

GND is &point common. 

I I 
ED-58 :Same as the above: 

7 
I o m . %  (cm-21) 

w-59 ;- m-59 (cm-46) 

w-60 
:same as the above' 0 m . W  ((N2-22) 

m-61 :same as the above: ~ m . 6 1  (w-41) 

W-62 :Same as the above, 
- 

m-er 'SamcPstheabove: 
4 m . 6 2  (w-23) 

o m - 6 3  (rn-48) 
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3.17 CP-9200SH SVA Module 

Each SVA module can perform counter function or S e ~ o  control on up to 4 axes. 
A front view is shown in Fig. 5.42, and Function Block Diagram in Fig. 5.43. It has four connectors 
(CN1 to CN4) to permit connection to an SVA module. Each connector is equipped with three analog 
output points for speed instructions, positive torque instructions, and negative torque instructions, 
plus two analog input points for speed monitoring and torque monitoring. Each also has pulse input A1 
BIC phase (5 V differential motion or 12 V input) and pulse latch digital input, four general digital 
input points, and six general digital output points. 

I 

Fig. 5.42 

I 
CNZ 

SMP IS ,ha .I,,". 

I 
CN3 

Same M tbe *bwo 

4 cl;. 
Same M the 

ront of the C P - 9 2 0 0 ~ ~  SVA Module Fig. 5.43 Module Function Block Diagram of the SVA 

Table 5.41 SVA Module Basic Hardware Specifications 
Item 

Instructions @/A 12 points) 
Speed i n S t ~ d i o n s  
Positive torque instructions X 4 ares 

Negative torque instructions 1 
Speed monitoring 

X 4 axes 

Position detection method 
Maximum pulse measurement speed 

Speed instructions: Sign + 15 bits 
Positive torque instructions: Sign + 15  bits 
Nemtive torque instructions: S i m  + 15 bits - - 

Note :Analog output full range 0 to f 11 V 
Each has a sign + 15 bits (can also be used as a general AID converter) 

Speed monitoring 0 to f 10 V 
Torque monitoring: 0 to f 10 V 

(Can alsobe used as a general Dl converter) 
RUN command (DO): 6 points 

RUN status (DO: 4 points 
AIBlC nhase 
5 v &erential motion or 12 V null un t- mlleetor innut can be s e l d  I 



Table 5.42 SVA Module Basic Software Specifications 

'Item -- 
%NO functions 

. , . [nstructions 
Axis 1 position instruction . . 

Axis 2 positibn instruction 
Axis 3 position instruction 
Axis 4 rrasition instruction. 

Axis 1 speed instruction - - 
Axis 2 speed instruction 
Axis 3 speed iytruction 
Axis 4 speed instruction 

Axis 1 positive torque instruction 
Axis 1 negative torque instruction 
Axis 2 positive torque instruction 
Axis 2 negative torque instruction 
Axis 3 positive torque instruction 
Axis 3 negative torqlie instruction 
Axis 4 pasitive torque instruction 
Ad6 4 negative torque instruction 

Position Imp gain (Kp) 
Linear acceleration and 
deceleration time setting 

. . 

Additional functions' 

Nonitor input (A/D 8 points) 

Axis 1 speed monitor . . 

2 speed m 0 ~ h  
. . 

Axis 3 Speed ,monitor 
Axis 4 speed monitor 

Axis 1 torque monitor 
 xis 2 torque monitor ' 

Axis 3 torque monitor . 

Axis 4 torque monitor 
kunter  functioh 

Reversible counter 

Interval counter 
Frequency measurement 

Pulse count method 

Zoincident output 

Specifications 

Position instruction : 0 ta f 2147483647 pulses 
(when 0.01 mm/ pulse 0 to f 21474836 mm) 
Unlimited length positioning also possible 

Speed +ruction 
Analog : 0 to f 327.67 % 

(Note) Designation of DIA output voltage a t  100 % is possible (default: 6 V) 

Positive 1 negative torque limit instruction 
Analog : 0 to f 327.67 % 

(Note) Designation of DIA output voltage a t  100 % is possible (default: 3 V) 

1 to 999.9 

Acceleration time: 0 to 32.767 s 
Deceleration time: 0 to 32.767 s 

Has zero point return function (when incremental encoder is used) 
Has hardware position latch Function @I input signal or C pulse input signal) 

While online (in operation), contml can be freely modifled 
%NO parameters can also be freely cbanged 

Speed monitor : 0 to f 327.67 % 

(Note) Designation of AID output voltage a t  100 % is possible (default: 6 V) 

lbrque monitor : 0 to f 327.67 % 

(Note) Designation ofAID output voltage at  100 % is possible (default: 3 V) 

pulse count prohibit selection 
Count value preset function 
Pulse count prohibit seledion 
Frequency detection unit setting (1 Hz, 0.1 Hz, 0.01 Hz, or 0.001 Hz) 
Sign type, Upidown type, or AlB type (with amplification function) 
Sign type (single or double amplifkation) 
Upldown type (single or double amplification) 
AIB type (single, double, or quadruple amplification) 
Comparison of 32 bit Upldown counter (set value: 32 bit eounter value) 
DO @05) output by coincident detection 
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Indicating lamps 

When the CP-9200SH SVA is online and operating normally, the status lamps display the module 
number (1 to b). If a warning or error occurs, refer to Table 5.43. 

(r;l STATUS (7SEG LED) 

Table 5.43 LED Display State 

pJ%+ 
System reserve 

Remedy 
tndieates hardware reset state. Check the din switch, if even that 
does not restore the former state, replace the m e n  unlt. 
(1) T h ~ s  smto is entered from one to su seconds aRer supplying 
power or resetting the machine. The main unit is set by the 
absolute value encoder connection. If there is trouble in the 
absolute value encoder interface, this state will continue on a 
single a d s  for 30 seconds. 
(2) If an infinite Imp is entered in PLC(CPU 1, 2) of drawing A, 
this state will persist. 
(3) This indicates that the main unit isnot registeredin the module 
definition. If you want to use this unit, first register i t  in the 
module definition, and then set the Servo fired parameters for 
each axis. 
(4) If none of the above problems exists, replace the main unit. 
(5) If even that does not restore the former state, this may imply 
hardware malfunction such as  a synchronization error during 
initialization between the PLC (CPU 1, 2) and this module. 
Replace other modules and mounting bases in order. 
Indicates Module number (1 to 11). 
This display results when there is no fault or warning, and the 
machine is operating normally. 
Please note that this state also results when axis unused is 
selected. 

(continue, 



Warning (SVRDY "ON") 
(1) Deviation fault 
(2)Fault with the  Servo parameter 

m 
n .a Fault ( S V R D Y - o m  

(1) Fault with the fued Servo parameter 
settings 

(2)IlF fault  with t h e a b s o k t e  value eneader 
P 

Other CPUs operation stop, 

3 hardware & o r  of SVA module. Replace the module. However, 
br svnchronization error, susoect the foUowina causes. . 
,1) The user p M p m  pmee!sing time may ereeed the sean time 

set value. Check the user mmgram and the scan time setting. . - 

12) It may be a synchmnization error between CPU module and 
other SVA module Check the other modules. 
If no problem is found, replace the modules and mounting 
base in order. 

Depending on t h ~  content of m 0 0  + axis ofs], check which of 
h e  categories on the left have a fault murring. 
When t h k  is a deviation fault, rcfer IO 5.2 "~e&ed  Explanation 
~f Servo Parameters" in the CP-9200SH Servo Controller User's 
Manual (SIE-C879-40.2). 
A fault with the Servo parameter settings indicates data outside 
the range of Servo parameters has been set. Check the Servo 
parameter settings. 

An Am conversion fault means a hardware fault with the main 
module. Replace the main module. 
A fault with the Servo fued parameter settings indicates data 
mtsidethe range of Servo r i d  parameters has been set. Check 
the Servo fuedparameter settings, and set them again. 
U t h m  is an IIF fault with the absolute value encoder, the absolute 
value encoder should be initialized. 
This indicates that other modules have stopped operation. Inspeet 
the other modules. For example, cheek whether the CPU modules 
might have sto~ped.  
This indieates chat mode. The dip switches should be cheeked. 
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W Setting switches 
When shipped out, all switches are set to OFF (right). There is no need to operate the setting switches. 
They should be used in the OFF position. 

W Connector terminal arrangement 

1SW-3 

1SW-4 

MDRplug 10150-3000VE and MDR shell 10350-52.40-008 (made by SUMITOM0 3M LTD.) should be used as rmeetor 
on cable side. 

As standard cables, the followings are available. 

TEST1 

TEST2 

W 24 VDC input terminal (TB1) 
mMEm 
0 0 t +m By connecting an external DC power supply (24 M C  output) to TBl, TBl can supply power to No. 17 

tennid ofCN1. CN2. CN3 and CN4 Use acahle of& 0.13 ta 2.5 mm2(AWG26 to 14) formnn~t ion .  

OFF 
ON 
OFF 
ON 
OFF 

Shipment adjustment 
ON-LINE 
Chat mode 
ON-LINE 

Please turn OFF 

Please turn OFF 



VO specifications 

(1) Digital input (DI) Specifications 

Input voltage k I Input current 
- 

- Specuicat~ons 
4 pomts 

- 
IWW YI, Servo dnve status (INVSTS) 

F - - - - - - - - - -  ,32.0 

Unused 

Current source input, common on power supply (+24VDC) side, Photocoupler 
isolation 
+?A M C  f 20 % 

7 mA CrW) 
2 k n  - - .. 
ON response time: less than 1 ms. OFF response time: less than 1 ms 

OFT voltage: 5 V or less, ON voltage: -15 V or more 
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(2) Digital output (DO) Specifications 

Item 
lumber of output eircUib 

Legister number / Name 

tated voltage / current 

Lesponse time 
time at  which OUT 
ostmction used) 
)igital input circuit 

Spedications , - 
6 paints (DO 0 to DO 6) General digital output 
DO 5 is shared with the ~ u l s e  coincident detection outout 

Open collector output (current sink output) 
Photocoupler isolation 
24VDCf 20% 

ON response time: 1 ms or less 
OFF response time: 2 ms or less 

I 

m2 m 2  Same as  the above I02 (2s) 

DL3 I m s  Same as  the above LO9 (18) 

m-4 , m-4 Same as the above 

m-5 ---LU Same as  the above m-5 (49) 

)05 may be used for pulse coincident detection (CNTCOIN) or as a general DO 



(3) 5 V system sensor-on output (SENS) Specifications 

Specifications 
. . 

Register number 1 Name I Settings depending on the system 

Rated voltage / Current 

Dutput c h i t s  

Response time 
fime at which OUT ' 

nstruction used) 
Iigital input circuit 

User setting is impossible 

Non-isolated 
+24 M C  f 20 % 

Maximum 50 m.4 

Open emitter output 
(current source output) 

Open wUector output (D06) 
Photocaupler isolation 
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(4) Analog input (Al) Specifications 

Item Speeif~cations ; 

Number of input circ 

-l O W  (a) 
Same as  the above lm (a 

Register number / Name 

Input voltage range 
Input deviation (maximum) 
Input impedance 
Lowest bit value 
Resolution 
Other 
Analog output circuit 

(5) Analog output (AO) specifications 

TFB : Torque monitor analog input 
IWM OD: Speed monitor (NFB) 
IWm 0E: Torque monitor (TFB) 
- lOVto+lOV 
* 1 % 

l O k n  
0.5 mV or less 
Sign + 15 bits f lLSB (Not a guaranteed value) 
Non-isolated 

Item SpecCleations .. .: .-.-.- 
lumber of output circuits 13 mints NREF :Analog output for speed instrukons 

bgister number / Name 

Speed instruction * I 9  
T 

. . 
TLIMP :Analog output for positive torque limiter 
TLIMN :Analog output for negative torque limiter 

O W m  15 : Speed instruction setting (NREF) 
OWLQ02 :Positive torque limit setting (J'LIMN) 
OWCQO3 :Negative torque limit setting WIMP) 

htput  voltage range 
butput error (maximum) 
awest bit value 
butput impedance 
h tput  current 
)clay time 

ksolution 
kher 
malog output circuits 

- 10VtolOV 
f 1 % 

0.5 mV 
20 n or less 
5 mV 
When stahing up: 1 ms or less When shutting down: 1 ms or less 
Sign + 15 bits f 1 ISB (not a guaranteed value) 
Non-isolated 



(6) Pulse input (PI) specifications 

Item 
iumber of input circuits 
legister number / Name 
nput type 

daximum frequency 
U s e  input type 
LmpLification fundion 
deasurement methods 
'ulse latch function 
U s e  input circuit 

h m n t  source type: I Non-isolated 
~ - 

.12 V, Photocoupler isolation 

.12 M C  f 10% + 5 M C f  5 %  

mA WJ 12 mA (Typ.) 
s k n  390 n .- -- -. 
0 H z  (single amplification) I 1 MHz (single ampli6eation) 

dB phase type, Sign type, Addition and subtraction method 
( 1, X 2, X 4 ampLifieation possible 
Leversible counter, interval counter, frequency measurement 
'1L input 

A phase 
pulse 

B phase 
pulse 

PG 12 Vinput 

" r 
C phase OW5W (t2) 

pulse PetSn (IS) 

U I " " I 

Pulse input latch D W V  (17) 



5. COMPONENT MODULES 

PO41 Module 

The PO-01 module is a motion control module of pulse train output type. A pulse motor drive of up to 4 axes can be 
connected per module. 
Fig. 5.43 shows the front view of PO-01 module and Fig. 5.44 shows its function block diagram. The PO-01 module is 
equipped with 4 connectors (CN1 to CN4) for connection with a pulse motor driver, and each connector has 5 V 
differential type pulse b i n  output, and both 4-point digital output (DO) and 5-point digital input (Dl) for various pulse 
driver control. 

l-" I I 

Fig. 5.43 
Front of the PO-01 Module Fig. 5.44 Module Function Block Diagram of the PO41 

Table 5.44 Module Hardware Basic S~ecifications 

Forward rotation (CCW) 
Reversed rotation (CW) 

Digital input (DI 5 points) 

Specifications 

Wse train command 
Speed reference: Sign + pulse, f pulse 
Interface: 5 V differential type 

Emergency stoplDeeeleration to stop : 1 point 
Dog signal : 1 point (can be used also for general-purpose) 
Limit 1 : 1 point (can be used also for general-purpose) 
Limit 2 : 1 point (can be used also for general-purpose) 
Magnetization ON : 1 paint 

. General-purpose : 3 points 



Table 5.45 PO-01 Module Software Basic Specifications 
Item 1 Specifications 

P 

3n board UO 

I 
Motion wntrol -ion 

5 points . Magnetizing timing monitorlzero-point 
- . Limit %+itch 

Reversed mtation side limit signal far zem-point return 
Forward mtation side limit signal for zem-point return 
Emergency stoplDeceleration to stop 

T h e s e  other than magnetizing timing monitorlzero-point and Emergency stop can be 
used also for general-purpose. 

4 points . Magnetizing ON 

. . 
Electromagnetic brake release 

O t h e r  general-purpose DOX 2 points 
*The& other than magnetizing ON can be used also far general purpose. 

Number of wntml axes 

Motion parameter 

Motion function . 

Reference unit 

. 

Additional tiinction . 

I 

- 
- 
- 
- 
- 
- 
t - I Simple S - w e  aceeleratioddeceleration 

M a x  64 axes (4 axes per module, m a . ,  16 modules) 

iver to be connected I .Pulse train output type (CWICCW method, sign (CCW) + pulse (CW) method) 

Fired parameter 
Setting parameter 
Monitar parameter 
POSING 
ZRET 
INTERPOLATE 
FEED 
STEP 
pulse 
mm 

deg 
inch 

Infinite length axis selection 
Dvemde function 
Soft limit function 
AccelerationlDeceleration type 

Setting in CP-717 sereee 
OW0000 to OWM3F (64 worddaxis) 

rwDO00 ta I W ~ ~ F  (64 worddaxis) 
Positioning 
Zero-point return' 
Interpolation 
Canstant speed feed 
Step feed 

Selectable, 
Selectable 
Selectable 
Selectable 

Selectable 
Selectable 
Selectable 

Linear acceleratioddeceleration bss ib l e  with bias) 
Exponential accelerationldeceleration (bias can be sr 
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Indicating lamps 

When the PO-01 is operating correctly in online mode, the status indicatinglamps display the module 
No. ( I to y ).At occurrence of alarm or error, refer to Table. 5.46. 

(RMVO) Indicati 
RMV 

STATLS (7SEG LED) 

(Refer to Table 5.46) 

Table 5.46 LED Display 
~ ~ 

Display I Contents -- - . I Remedy - .---.. =:- I Hardwarc reset status I Indicates the hardware reset status. Chcck the dip switches. If 

I 
At initialization 

not restored, replace the M)-01 module 
(1) This siaius remalns for 1 io 6 scmnds afrer turning rhe 

power ON or reset. 
(2) This status continues when A drawing of CFW module 

(CPU1,2) enters closed loop. 
(3) Displayed when the PO-01 module is not registered in the 

module configuration definition. To use the PO-01 module, 
register in the module configuration deiiition and set the 
motion parameter for each axis. 

(4) Knot the above cases, replace the module. 
(5) If not restored after having replaced the module, a 

hardware failure such as  interface fault between CPU 
madule and the PO-01 module may occur. Change the other 

I 
2 
3 
4 
5 

7 

q 
R 
b 
c - 
d 
E 
r 

Module number: No. 1 
Module number: No. 2 
Module number: No. 3 
Module number: No. 4 
Module number: No. 5 
Module number: No. 6 
Module number: No. 7 
Module number: No. 8 

Module number No. 9 

Module number: No. 10 
Module number: No. 11 

Module number: No. 12 
Module number: No. 13 
Module number: No. 14 
Module number: No. 15 
Module number: No. 16 

modules and mounting base in order. 
Indicates the module No. (1 to 16). 
When no emrlalarm occurs, LED display in this way. Note 
that this display appears also when no axis to be used is 
selected. 

(continued) 



Table 5.46 LED Display State 
. . 

Display Contents 
Serious failure (operation stops) 
F- 0 - I : Watchdog time aver 

F- 0 - 2 {Synchronization emr 

F- Y - I : ROM diagnosis m r  

i2 F- Y  - 2 : RAM diagnosis e m r  . . 
t F- Y - 3 : Common memory diagnosis erro 

Ff ' I( : CPU built-in timer diagnosis e m  

F - Y - 5 : -  
F - Y - E :  

9 F - Y - 9 :  

. F - 5 - 1 :  
W .  F-5 . -2 :  

F-5-3: 

General unjuitlfied intemption 
Slot unjustifid interruption 
CPU a d h s  ~ m r  intemption 
DMA address e m r  intemptian 
User brake intemption . 
ltap instructibn intemption 
uPD71064 diagnosis e m r  

(1) Motion setting parameter setting 

(2) Alarm occurrence 
(See ILllO22) , 

(4) At emergency stop 
(When IBOD014 is ON) 

n 
(1) ~ o t i o n  lked setting 

I I 
IRMV (remove) -or 

Diagnosis mode (offline) 

CPU or other module operation stop 

I 
\Chattering mode 

Remedy - 
; h a r d w a r e d u l e .  Replace the module. 
I) In case of a synchronization error, the user program - - 

processing time may exceed the scan time set value. 
Check the user program and the scan time setting. 

3) Synchronization error indicates a synchmnizatioo error 
between CPU module and the PO-01 module. Check the CF 
module. 
If no problem is found, replace the PO-01 module 

heck for which item an error &curs. 
Motion setting parameter setting error indicates that a data 
out of the range is set in the motion setting parameter. Che, 
the set value of motion setting parameter. 
Alarm occurrence indicates that an  alarm occurs. As the ear 
of alarm is reported to each bit of m 2 2 ,  investigate and 
eliminate the cause, then reset the alarm. 
Motlon command error end sratus occurs when rhe posirion 
control mode (OB3C002) is OFF or the magnetization ON (C 
130010) is OFF. Clear the motion command code ( 0 ~ 2 0 )  t 
0. 
At emergency stop, reset the emergency stop signal (DI04) a 
set the magnetization ON (OB00010) to OFF, then set the 
emergency stop/deeeleration to stop signal release from ON 
OFF. 
Motion lked parameter setting error indicates that a data 01 

of the ranee is set at  the motion fixed uarameter. Chanee th, - 
setting of the motion fixed parameter. 

) Hot s w a ~ ~ i n e  (module removal) is s~ecilied to be disabled in . . 
' the modiie cr%iguration d e f ~ t i o n ,  while the removal switch 

(BUS) is set to HALT. 
Set the switch to ACT. 

:) Hot swapping (module removal) is specified to be enabled and 
the removal switch (BUS) is set to HALT, however, the 
magnetization ON (OB00010) is ON. Set the magnetization 
ON-~O OFF. 

,r examplc. CPU module may be in STOP status. 
,&cares the conuersnuonal mode. Replace chc PO-01 mudule. 
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Setting switches 
BUS switch (SW1) 

Switch the BUS switch to the HALT side when replacing the PO-01 module. 
During standard operation, the switch should be on the ACT side. 

BUS 

W Arrangement of connector terminals 
UO connector terminals (CNI, CN2. CN3. CN4) 

input terminal 0 V 

put terminal 24 V 
Note: For connector, 10250-52A21L (made by SUMITOMO 3M LTD.) is used. For the cable side connector, use MDR plug 

10150-3000VE and MDR shell 10350-5Z40-008 (made by SUMITOMO 3M LTD.). 

24 VDC input terminal (TB1) 
n'mc'N By connecting an external DC power supply (24 M C  output) to TBI, TBl can supply power to No.17 

+PI v terminal of CNl, CN2, CN3 and CN4. Use a cable of size 0.13 ta 2.5 mm2 (AWG26 to 14) for conneetion. 

01 



VO specifications 

(1) Digital Input (Dl) Specifications 

Item I Specifications 
Jumber of input points 1 5 points 
kgister NoJName I IWOOOl (General-purpose DI monitor) 

I 
aput type j I Current source input, common on power supply (24 M O  side, photoeoupler 

5 4 3 2 1 0  - 
Not used 

DI2 

. . DI3. 
D14 

' ' . 

nput voltage ; 
nput current : 
oput impedance 
ksponse time 

INIOFF voltage 

Hgital input circuit 

8 

-insulation 
24 VDC+ 20 % (5 VIl2Vcan be input to DI-0) 
l m ~ / 2 4 v m ,  2 0 m ~ / 1 2 ~ , 7 m ~ / 5 ~  
3 kn (24 v), 680 n (5 vm V) - 

ON respove time: 1 ms or less 
OFT response time: 1 ms or less 
(24 V) OFF voltage: +5 V or less, ON voltage: +15 V or mare 
(12 V) OFF voltage: +2.4 V or less, ON voltage: +5.6 V or more 

0 DID(P4Y) (14) 

TO TBIIO v 
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(2) Digital Output (DO) Specifications 

Zempoint return deceleratior 
point Limit switch signal 

P&tion reference type 
S F 4  leferem Value mleet. 
Won ref- d u e  dmi 

r E m e r s e r n ~ e l ~ t i m  
stopmaneel 

F E D C B  4 3 2 1 0  - L~~~ 
Not used 
(Set tn 0) 

DO1 
DO2 
DO3 

lutput circuit Open collector output (current sink output) 
Photomupler insulation 

kted voltage/cment +24 VDC*ZO % 

Mar. 100 mA 
ksponse time I ON response time: 1 ms or less 
"hen OUT instruction is I OFF &muse time: 1 ms or less 
d) 
ligital output circuit 



(3) Pulse Output (PO) Specifications 

Item 
Number of output circuits 
Outaut circuit 
Pulse output circuit I 

Specifications - 
points for each axis (CWICCW) 
V differential twe  ieauivalent to SN757174). 

5.3.19 SVB Module . ~ 

SVB modules have position control functions such a s  positioning, zero point return, interpolat 
constant-speed feeding, and constant-step feeding. Both a servo driver and an  110 module 
MECHATROLINK with a maximum of 14 axes may be connected. A maximum of 16 SVB modules 
be mounted. so UD to 224 akes can be controlled. 
With CP-216 transmission, the SVB modules can be connected to the inverter used for CP- 
transmission (VS-616G5, VS-676H5). Refer to the Machine Controller CP-9200SHISVB Motion Contrc 
User's Manual (SIEX879-40.5) for details. 

Fig. 5.46 Module Function Block Diagram of the SVB 

Fig. 5.45 : 

Front of the SVB Module 
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I1 
Servo control 

CP-216 trans 

Table 5.47 SVB Module Software Basic Specifications 

Specifications - 

Function 
Number of message channels 

W n t  swannin.3 

Distributed UO 
User message channel 
Programming panel channel 
Configuration channel 

Can be connected 
8 channels 
2 channels 
1 channel 

Can be mounted or removed with wwer ON 



H Indicating lamps 

When the s~TB is operating correctly in online mode, the status indicating lamps display the mod 
No. ( I to 3 ).At occurrence of alarm or error, refer to Table. 5.48. 

STATUS (7SEG LED) 

(RMVO) 

- 
STATUS /7SEG LED) 

Indicator .I Name Color Meaning when lit 

Table 5.48 LED Display 

(2) This status continues when A drawing of CPU module 
(CPU1,2) entersrlosed Imp. 

(3) Displayed when the SVB module is not registered in the 
module configuration deffition. To use the SVB module, 
register in  the module configuration defmition and set the 
motion parameter for each axis. 

(4) If not the above cases, replace the module. 
(5) If not restored after having replaced the module, a 

hardware failure such as interface fault between CPU 
module and the SVB module may occur. Change the other 

RMV 

(RX C) 

REMOVE Okay to remove module 

Indicator Color 

I 
I 

LI ; Module number: No. 16 1 

I - 
7 
3 
4 
5 
6 
7 
6 
9 
a . . 
b 
c 
d 
E 
r 

(continue 

.=-.-.- : 
Meaning when lit 

Module number: No. 11 
Module number: No. 12 
Module number: No. 13 
Module number: No. 14 
Module number: No. 15 

TRX 

Module number: No. 1 
Module number: No. 2 
Module number: No. 3 
Module number: No. 4 

Module number: No. 5 
Module number: No. 6 
Module number: No. 7 

Module number: No. 8 
Module number: No. 9 

Module number: No. 10 

Green I Receivin~ISending mansmission data 

modules and mounting base in order. 
Indicates the module No. (1 to 16). 
When no errodalarm occurs, LED display in this way. Note 
that this display appears also when no axis to be used is 
selected. 
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Table 5.48 LED Display State 

Contents 

- .  

=- L( - I : ROM diamosis error . - -- q - 2 : IlAM diagnosis error - -- L( - 3 : Common memory diagnosis err< - -- L( - : General unjustified interruptior - -- 4 - q : Slot unjustified interruption - -- 5 ' : CPU address error interruption - 
-' 5 ' 2 : User brake intemption 
=- 5 - 3 : Trap instruction interruption - -- 5 - 5 : Trnnsmission d n  initialization e m  - 
-+ 5 - : TLB erception interrupt 

=- 5 - 9 : TLB exception interrupt - 
-+ 6 - : TLB invalid exception intempt 
=- 6 - I : TLB invalid exception intempt 

=- 6 - 2 : Initial pge miting exception intmpt 

=- 6 - 3 : TLspmteetion~timintmpt - -- 6 - : TLBpmt~etion exception intempt 

Reference hold status 

Alarm (SVRDY "ON") 
(1) Motion setting parameter setting 

ermr 
(See IBWOO1) 

(2) Alarm occurrence 
(See m 2 2 )  -- . 

(3) Motion mmmand end with error 
status 
(When IBCo115 is ON) 

E m r  (SVRDY "OFF? 
(1) Motion fixed parameter setting error 

(See TSm002) 

RMV (remove) ermr 

CPU or other module operation stop 

Remedy 
1 hardware failure of the SVB m o d u i  
n case of a watchdog time over, the user program processing time 
nay exceed the scan time set value. 
:he& the user program and the  scan time setting. 

- 
Indicates the holding status of the previous setting of the motion 
paramuier when configuring a dual syaiem or dual mpying. 
Indicates that one of ihe alarms and errors deacribcd on the left 
oceurs on one of the axes from No. 1 to 14. 
Check for which item an  error occurs. 

Motion setting parameter setting error indicates that a data 
out of the range is set in the motion setting parameter. 
Check the set value of motion setting parameter. 
Alarm occurrence indicates that an alarm occurs. As the 
cause of alarm is reported to each bit of IL@O22, investigate 
and eliminate the cause, then reset the alarm. 
Motion mmmand end with error status m s  when an 
alarm oceurs during execution of motion mmmand. Clear 
the motion command code (OWm20) to 0. 
Motion command end with ermr status occurs, for example, 
when the position control mode (OBm002) or the Servo ON 
(OB00010) is turned OFF. 
Motion fixed parameter setting error indicates that a data 
out of the ranm is set a t  the motion rued parameter. . 
Chango tho setttng of the motion Cued paximeter. 

(1) Hot swawlna (module remavnl) is specified to be disabled in . . 
the mod& configuration defitian;while the removal 
switch (BUS) is set to HALT. 
Set the switch to ACT. 

(2) Hot swapping (module removal) 1s specified to be enabled 
and the removal switch (BUS) is set to HALT, huwcver. the 
mametization ON (03300010) is ON. Set the maenetization . -- . 
ON-to OFF. 

- 
(3) A hardware failure. (Replace the SVB module). 
Indicates that other module is in atop status. Check uthcr 
modules. 
For example, CPU module may be in STOP status. 

- 



Setting switches 
BUS switch (SW1) 

Switch the BUS switch to the HALT side when replacing the SVB module. 
During standard operation, the switch should be on the ACT side. 

Arrangement of connector terminals 

Transmission connector terminals (CNI, CN2) 

Notes: 1. Use DUSB-APA41-Bl-C5O (made by DDK) for the connector on the cable's side. 
2. The SVB module is equipped with two connectors, CN1 and CN2. Because these are used as cross wiring, the 

same signal line is connected. Those two lines as one channel serves for the MECHATROLINK port. 
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Mounting Base 

MB-01 Mounting Base 
The MB-01 mounting base is used for mounting various modules of the CP-9200SH. Excluding the 
power module, a maximum of 14 modules can be mounted. It can be used as a fundamental mounting 
base for mounting the CPU module or as  an expansion mounting base for mounting only optional 
modules. 

I Slot No.0 to 13 

Fig. 5.47 MB-01 Mounting Base 

MB-03 Mounting Base 
The MB-03 mounting base is used for mounting various modules on the CP-9200SH. Excluding the 
power module, a maximum of eight modules can be mounted. I t  is effective when there are only a few 
modules. 

Fig. 5.48 MB-03 Mounting Base 

5-93 



5.5 CP-215 Repeater. 

The CP-215 repeater is used to.extend the transmission distance for CP-215 transmission and CP-! 
transmission. 
The CP-215 repeaters for twisted pair cable, coaxial cable, and optical fiber cable allow you to constr 
an optimum &tern for the required transmission distance. 
For the applicable cables and installation, refer to FDS System Installation Manual (SIE-(3873-16 
Table 5.49 shows the CP-215 repeater product list. 

. Table 5.49 CP-215 ReIJeater Product List 
Name 1 Product code N 

CP-215 REPEATER-TT 1 87215-1100' 

I 
CP-215 REPEATER-TT 87215-11100 
(100 VAC1200 VACliOO VDC) 
CP-215 REPEATER.TC 1 87215.1200fl 

I 
CP-215 REPEATER-TC 1 87215-12100 
(100 VAC1200 VAC1100 VIX) I 
CP-215 REPEATER-TP 1 87215.13001 

CP-215 REPEATER-TP 87215-1310 
(100 VACl200 VAC1100 M C )  , 
CP-215 REPEATER-TS2 87215-14100 
(100 VACIZOO VACI100 M C )  

7 
(100 VACl200 VACI100 VDC) 

Description - .- 
Repeater between twisted pair cables 
(for power supply 24 VDC) 
Repeater between twisted pair cables 
(for power supply 100 VACl200 VACllOO VDC) 
Repeater between twisted pair cable and caaxial cab1 
(lor power supply 24 VDC) 
Repeater between twisted pair eable and maxial cab1 
(for power supply 100 VAC/200 VACllOO M C )  
Repeater between twisted pair eable and H-PCF 
optical fiber cable (850 m) (for power supply 24 VDC) 
Repeater between twisted pair cable and H-PCF 
optical fiber cable (850 m) 
(for power supply 100 VACl200 VAC1100 M C )  
Repeawr between twisted palr cable and silica glass 
optical fiber cable (2 km) (for power supply 24 VDC) 
Repeater between twisted pair cable and silica glass 
optical fiber cable (2 km) 
(for.power supply i00 VACl200 VAC1100 W C )  
Repeater between twisted pair cable and silica glass 

optical fiber eable (5 km) (for power supply 24 VDC) 
Repeater between twisted pair cable and silica glass 
optical fiber cable (5 km) . 
(for power supply 100 VACi200 VAC1100 VDC) 

Fig. 5.49 CP-215 Repeater External Dimensions (mm) 
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System Configuration 

Basic System Configuration 
Fig. 5.50 shows a basic system configuration with one repeater with metalic wire interface. This is 
an example to connect 60 stations by connecting REPEATER-'IT between the main bus and branch 
bus. 

REPEATER 

Fig. 5.50 Basic System Configuration with One REPEATER-TT 

CP-215 branch bus 

Fig 5.51 shows a basic system configuration with two repeaters with metalic wire interface. 
For long transmission distance, use two repeaters: REPEATER-'IT or REPEATER-TC. Use twisted 
pair cable or coaxial cable for connection between two repeaters. 

CN3 

Max. 170 mi 30 stations 

I I I I 

CP-215 main bus ax. 170 d 3 0  stations 

I 

t Y cN3 ,coaxial cable 

CN1 
CP-215 branch bus 

Max. 170 d 3 0  stations 

/ Station I . . . I Station I 

Fig. 5.51 Basic System Configuration with Two Repeaters with metalic wire interface -TTl-TC 

5-95 



(2) Basic System Configuration with Optical Repeater 
Figs. 5.52 and 5.53 show basic system configurations with REPEATER-TPI-TS (optical repeater 
For long transmission distance witli unfavorable noise influence, use the optical repeaters. Use t 
specified . 2-core . optical fiber cable and optical connector for connection between repeaters. 

.I Station I . I Station I 
I I I I 

CP-215 main bus Max. 170 ml30 stations 

I 

2 . ~ 0 ~  optical fiber cable (SI-2001250, H-PCF) 

(SI-2Wn50, H-PCF) 
0.85km 

REPEATER 
. . 

CN1 
CP-215 branch bus I 

Max. 170 ml30 stations 

h 
Station I . ?I Station 

Fig.'5.52 Basic System Configuration with Optical REPEATER-TP 

Fig. 5.53 shows a basic system configuration with two optical repeaters. 

/I I... FI 
I I I I 

i 
CP-215 main bus ak. 170 ml 30 stations 

I 

TS2 : 2km (TSZ  : GI-501125,850 mm, 200 MHzlkm, 2.5 to 3 dBPnm) 
TS5 : 5km (TS5 : GI-501125,1300 mm, 200 MHz/km, 0.7 to 1 dmm) 

CN4 

CP-215 branch bus 1 
I Mix. 170 m/ 30 stations1 

Station, , ... *, 
Fig. 5.53 Basic System Configuration with Two Optical REPEATER-TS 
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(3) Duplex System Configuration 
Fie. 5.54 shows a dudex svstem confimral tion with reDer - - - lters. 
In the CP-215 transmission circuit in duplex system configuration, the upper stream side repeaters 
of A-system and B-system can control "use system" and "standby system" by using the switching 
contact input signal (CN2). Switching should be performed in the sequence: after having completed 
the switching from previously use system to newly idle system, switch each system to previously 
use or newly standby. Set always the switching contact input signal of the lower stream side repeaters 
to ON or set the SW1-7 to ON. 
In case of failure of use system repeater and transmission cable, the transmission can be restored 
properly by switching to the standby system. However, during the time from the occurrence of 
failure until the completion of switching from standby system to use system, a transmission error 
occurs. 
The difference between cable extensions between repeaters of A-system and B-system should be 
less than 2 km. 

metalic wire 

CP-215 main bus 

CN1 CN1 
A-system i B-system 1 1 oio ,-wi 1 

AIB system switching 
contact input (24 WC) 

REPEATER REPEATER 

L I I I 

CNl CNl 

CP-215 branch bus 

I, L. L. 
rnetalic wire metalic wire 

I interface I I . interface I [ interface I 
Fig. 5.54 Repeater Duplex System Configuration 



(4) System Configuration with Max. Number of Repeaters Connected between Stations 
Fig. 5.55 shows a system configuration example with maximum number of repeaters connec 
between stations. Up to 8 repeaters can be connected. When the number of repeaters connec 
between stations is 8 or more, apply star connection method to reduce the number of repeat 
between stations. 
Figs. 5.55 and 5.56 shows system examples: one in cascade connection method and the othe 
star connection method. In the example in Fig. 5.56, the number of repeaters connected 
stations is 4. 

. . 
SWl to ST#5 represent the station numbers. 

Repeater 

4th ; R e p e t  

5th Repeater 

1: Fp 
8th Repeater 

Number of repeaters connected between statia 
S W l o  S W  4 repeaters 
ST#lCS 8% 4 repeaters 
SW1<=> S W  6 repeaters 
ST#l<=> SW5: 8 repeaters 
SW2<=> SW3: 4 repeaters 
S W 2 O  S W :  6 repeaters 
ST#%=> ST#5: 8 repeaters 
ST#3e> ST% 2 repeaters 
S T # 4 O  ST#% 2 repeaters 

Fig. 5.55 System Configuration ivith Max. Number of Repeaters Connected between Stations 

4 repeaters are connected between stations. 
In star connection method, repeaters for each branch line an 

1st 
connected in star fmm the bus using metalic wire. 

4th 1 Repeater I IRepeater( I Repeater I I Repeater / 

Fig. 5.56 System Configuration in Star Connection 
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CP-215 Repeater Common Specifications 

1 Power SUDD~V S~ecifications 

Power consumption 

I I 1 15 A peak at  100 VAC I 

Input inrush current 

30 A peak at  200 VAC 
Over current ~rotection I For 24 VDC I 1 A fuse built-in 

For 24 M C  
For 100 VACl200 VAC1100 VDC 
Far 24 VDC 1 5 A peak a t  24 VDC 
For 100 VACl200 VAC1100 VDC 1 15 A peak at  100 VDC 

For 100 VACl200 VAC1100 M C  1 2 A fuse built-in 
Allowable momentary power interruption 1 10 ms or Less 

(85 VAC to 132 VACl47 to 63 Hz) 
100 VDC-10 %, +40 % (90 VDC to 140 VDC) 
200 VACf 15% (170 VAC to 230 VACl47 to 63 Hz) 
5 W 
10 W 

(21 Environmental Conditions . . 
Conditions 

Storage temperature 1 -25 to +85n 
Storage humidity 1 5 to 95 %, no condensation 
Vibration resistance I Complied to JIS B 3502 

I I Constant amplitude vibration: half-amplitude 0.075 mm, 10 to 57 Hz I 
Constant aceeleration vibration: aceeleration 9.8 mls2 (1 0). 57 to 150 Hz 

Shock resistance I Complied to JIS B3502 
Max. 147 mls2 (15 G), applied in 11 ms 

Graundine I Groundine resistance loon or less I 
(3) Structural Specifications 

(4) Maximum Number of Repeaters Connected between Stations 
For CP-215 transmission: 8 repeaters or less (Total extension: 12 km or less) 
For CP-216 transmission: 2 repeaters or less (Total extension with one repeater: 600 m or less14 Mbps) 

(Total extension with two repeaters: 350 m or lesd4 Mbps) 

(5) Terminal Block 

1 For 24 VDC power supply For 100 VAC1200 VACllOO VDC power supply 

Remarks 

Protective grounding 



(6) Connectors 

. . 

made by Fujikura Corporation 
Between panels: YS-IPEV-S(CU), 1Pf 1.25 mm', 156lsystem, I - 

<CNI: Connection port to CP-215 Bus using metalic wire> 
Item 

Transmission speed 
Ransmission distance 
Twisted cable 

Arranaement of Connector Signals 

Spedfieations , 

1 Mbps, 2 Mbpsm, 4 Mbps (can be set by SW1) 
120 m132 repeaters (4 Mbps) 
In-mnel: YS-IPEV-S(CU). 1Pf 0.3 mm2, 7562system, 

Applicable connector 
Sending level 
Receiving level 

Note : Short-circuiting between RTl and RTZ terminals connects the terminator (750) inside. 

made by Fujikura Corporation 

MR-SLM(G), made by Honda Communication Industries Co., Ltd. 
68.9 dBm (2.8 Vp) 
53.5 dBm (0.415 Vp) 

<CN2 : RUN Status I10 connector (DSUB-9 pins)> - 
Name 
P 

DO 

- 
DI 

RUN when ON 

. . 

Specifications - 
RUN output (open collector output) . . 
Allowable output capacity : 24 VDC, 50 m.4 or less 
Turns OFF when the power is shut off or the receiving carrier sensor time is over (appmx. 1 

seeond or more). . . 

Automatic restoration'at recovery. - . . 

External power supply 
24 VDCf 20 % 

. 

L 
Note: For tbe:external connector, use DSUB-9 pins male connector type 1753-23090-02 @8B) with ca 

screws (M3) made by Daiichi Electronic Industries Co., Ltd. . . 
nd moun 

Duplex switching input (24 VDC, 10 mA) 

J 

% 
CNZ- 5 - 

Load ;:J, Extern. p w e r  Buiply 
24 VDCf 20 % 

1 ~ ~ 2 -  9 
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(7) Indicating lamps 
The indicating lamps indicate the operation status of CP-215REPEATER-TT101 

Description 

1 ARX I Lit I Receivine a t  each nort I -- -- - " 

BRX Unlit Receiving stopped a t  each port 
ATX Lit Sending a t  each port 
BTX Unlit Sending stapped a t  each part 
ON-LINE Lit In operating status (DI input or SW1-7 ta ON) 

I Unlit ( In standhy status (Dl input and SW1-7 ta OFF) 
RUN Lit I Reccivingcireuit in normal state 

Unht 1 Receivingcireuit in ahnormnl statr 

(8) Setting switches 
Operation mode setting switch (SWI) 

M2 

Table 5.50 2151216 Mode Switching 

Table 5.51 Transmission Speed 

RESETPushButton 
Resets (OFF + ON) the RUN output from CN2. 



5.5.3 CP-215 REPEATER-TT . 

The CP-215 REPEATER-TTis a repeater with metalic wire that relays the CP-215 transmission or CP-216 transmission sig 
through a twisted pan cable. 
The following 2 types of CP-215 REPEATER-'IT are available: 

For 24 M C  power supply 
For 1001115 VAC, 200 VAC, and 100 W C  power supply 

The trakmissipn distance is 500 m max. 

F& fi W C  power supply For 100 VACIZOO VACl100 VDC power supply 

Fig. 5.57 Front View of CP-215 REPEATER-TT 

Connector between repeaters (CN3lB-LINE) 

. .. 

made. by Fujikura Corporation 
Between-panels: YS-IPN-S(CU), 1PX1.25 mm', 1517 system, I 

*: For the number of repeaters connected and the total extension distance, refer to 5.5.2 (4) "Maximum 
Number of Repeaters Connected between Stations". 

Applicable connktor 
Sending level 
Reeeivine level ' 

Arrangement of Connector Signals 

MR-ELM (G), made by Honda Communication Industries Co., Ltd. 
68.9 dBm (2.8 Vp) 
53.5 dBm (0.475 V d  

3 INot used 1 7 1 Not used 

4 IRTI ' 1 8  ISRD 

': Short-circuiting between RT1 and RT2 terminals connects the internal terminator (75Cl) 
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CP-215 REPEATER-TC 
The CP-215 REPEATER-TC is a repeater with metalic wire that relays the CP-215 transmission or CP-216 transmission signal 

through a maxial cable. 
The following 2 types of CP-215 REPEATER-TC are available. . . .. 

For 24 VDC power supply 
For 1001115 VAC, 200 VAC, and 100 VDC power supply 

The transmission distance is 1000 m max. 

B-21s 

For 24 VDC power supply For 100 VACl200 VAC1100 VDC power supply 

Fig. 5.58 Front View of CP-215 REPEATER-TC 

Connector between repeaters (CNYB-LINE) 

I Item I Soecifications (Between reoeaters) I 
Tmnsmlssmn speed 1 1 Mbps. 2 Mbpr. 4 Mhps (can he set by SW1) 
'hanamraawn d~rLance. 1 1 kdbrtwecn mmntara i7C-FB. 4 .Mboa) 

Number of Repeaters Connected between Stations". 

. . 

Fig. 5.59 BNC type Coaxial Connector 

Coaxial cable 

Applicable connector 
Sending level 
Receiving level 

75n system 

In-panel : BNC type, Between-panels : F type 
68.9 dBm (2.8 Vp) 
53.5 dBm (0.475 Vp) 

': For the number of repeaters connected and the total extension distance, refer to 5.5.2 (4) "Maximum 



5.5.5 CP-215 REPEATER-TP 
The CP-215 REPEATER-TP is an optical repeater that relays the CP-215 transmission or CP-216 transmission signal thrm 

H-PCF optical fiber cable. 
The following 2 types of CP-215 REPEATER-TP are available. 

For 24 W C  power supply 
For 1001115 VAC, 200 VAC, i nd  100 VDC power supply 

The transmission distance is 850 m max 

For 24 VDC power supply For 100 VACl2OO VAC1100 VDC power supply 

Fig. 5.60 Front View of CP-215 REPEATER-TP 

Connector between repeaters (CNWB-LINE) 
I I .  - SoeciIications (Between reoeaters) I 

Applicable optical connector 

Optical sending level 
Optical receiving level 

. 

loss=7 dB/km, band width44.5 MHz . km 
2-core plastlc connector, DL-92lDL-92H 
(complied ta J IS  C 5971 F08 type) 
- 4 t a  -18dBm 
- 14 to -28 dBm 

*: For the number of repeaters connected and the total extension distance, refer to 5.5.2 (4) "Maximum 
Number of Repeaters Connected between Stations". 
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CP-215 REPEATER-TS2 
The CP-215 REPEATER-TS2 is an optical repeater that relays the CP-215 transmission or CP-216 transmission signal through 
a twisted pair cable. 
The following 2 types of CP-215 REPEATER-TS2 are available. 

For 24 W C  power supply 
For 1001115 VAC, 200 VAC, and 100 VDC power supply 

The transmission distance is 2 km mar 

For 24 VDC power supply For 100 VACl200 VAC1100 M C  power supply 

Fig. 5.61 Front View of CP-215 REPEATER-TS2 

Connector between repeaters (CN3/BRX, CN4BTX) 

I Item I Smcifications (Between reoeaterd I 

I loss=3 dEVkm or less, band width=200 MHz . km 
Applicable optical connector 1 FC type connector (complied to JIS C 5970 F01 type) 

Transmission speed 
Transmission distance' 
Optical fiber 

1 Optical s e n e g  level (CN4 
Ootical recelvme level (CN3) 1 -15 to . 

1 Mbps, 2 Mbps, 4 Mbps (can be set by SWI) 
Oto2km 
Silica glass fiber, GI-501125, wave length A =850 nm , 

*: For the number of repeaters connected and the total extension distance, refer to 5.5.2 (4) "Maximum 
Number of Repeaters Connected between Stations". 



5.5.7 CP-215 REPEATER-TS5 
The CP-215 REPEATER-TS5 is an odical reneater that relays the CP-215 transmission or CP-216 transmission signal th . . 
a twisted pair cable. . 
The following 2 types of CP-215 REPEATER-TS5 are available. 

For 24 M C  power supply 
Far 1001115 VAC, 200 VAC, and 100 M C  power supply 

The transmission distance is 5 km max 

For 24 VDC power supply For 100 VACI200 VAC1100 VDC power supply 

Fig. 5.62 Front View of CP-215 REPEATER-TS5 

Connector between repeaters (CN3/BRX, CNIUBTX) : 

*: For the number of repeaters connected and the total extension &stake ,  refer to 5.5.2 (4) "Maximum 
Number of Repeaters Connected between Stations". 



6. CPU CONFIGURATION 

URATION 

This chapter explains the configuration of the CP- 
9200SH CPU module. 
A maximum of two CPU module can be mounted on the 
CP-9200SH. Multiple CPU configurations as well as a 
single CPU configuration with only one CPU module are 
also possible. 



6.1 Single CPU Configuration 
This is single CPU configuration of the CP-9200SH. One CPU-01 module is mounted on MB-01 or M 

03 mounting base. The CPU-01 module is mounted in slots numbered 0 and 1 of an MB-01 or an MB- 

mounting base.: 
r CPU mounted p+ition 

Fig. 6.1 Single CPU Configuration (MB-01) 

6.2 Multiple CPU Configuration 
An MB-01 mounting base is used in multiple CPU configurations of the CP-9200SH. Two CPi 
modules are mounted. The CPU-01 modules are mounted in slots numbered 0 and 1 and in r 
numbered 2 and 3 of the MB-01. 

CPU mounted position 

Fig. 6.2 Multiple CPU Configuration (MB-01) 
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Connecting Expansion Racks 
By using the EXIOIF module, up to three expansion racks can be added. 

Fig. 6.3 Maximum Module Configuration of the CP-9200SH 

6-3 



Table 6.1 shows the maximum number of modules of each type to be mounted when the rack is e 

up to 4 racks. 

Table 6.1 Maximum Number of Modules Mounted 

Module name .I Number of modules I Remarks 
CP-9200SH CPU 

I I 

CP-9200SH SVA 

213IF, 215IF, 216IF, 
217IF, 218IF, 225IF, 

2 

11 , I Max. 16 modules with the PO- 

2500IF, 2000IOIF, 820IF 

- 

8 

LIO-01, CNTR-01, AI-01, I No limitation 
AO-01, DI-01, DO-01 . ' 

1 module 

01 module 
- 

- 

EXIOIF 
I for duplex system configuration) 

8 I Max. 2 modules in one rack (only 

PO-01 16 I Max. 16 modules with the SVA 
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7 BASIC OPERATIONS 

This chapter describes the startlstop sequences and the 
basic operations of CP-9200SH. 



7.1 Operation Modes 

CP-9200SH has two operating modes, the online run mode and the ofiline stop mode. 

7.1.1 Online Run Mode 

Usually when the power of CP-9200SH is turned on, the RDY LED and the RUN LED become 
(with ERR LED and ALM LED unlit) and the online run mode is entered. This means that the us 
program and the UO operations are being executed without any malfunctions or failures at CP-9200s: 
The execution of the user program is continued and the online run mode is maintained even when ; 
alarm, such as'the UO conversion error and the user operation error, occurs. However, in this cac 
the ALM LED lights up to indicate the occurrence of an error. Refer to Chapter 12 'TRIAL OPERATIO 
AND REMEDEIS FOR MALF@CTIONS" for details on the error and the actions to bk taken. 

7.12 Offline Stop Mode 

In this mode, the execution of the user program is stopped and all outputs are reset (0 V is output 
the analog outputs and "0" is output by the digital outputs). Also, the RUN LED or the RDY LE 
becomes unlit to indicate the state. Drawings (DWG.H and DWG.L) are not executed in this stal 
The oftlime stop mode is entered in the following five cases. 

1 When the scan time is not set. 

2 When the program memory is not initialized. 
3 When a serious failure, such as watchdog time over, has occurred. 
4 When a STOP. operation is performed from the CP-717. 

5 When power is supplied with the RUNISTOP switch set to the OFF (STOP) 
* 1 to 3 are cases in which "a fault has occurred in the user program" or "there is 

position. 
fault or failure a 

CP-9200SH" (refer to chap& 12 "TRIAL OPERATION AND REMEDIES FOR MALFUNCTIONS 
for details oh the error and the actions to be taken). In the case of 4, the online run mode can b 
entered by performing the RUN operation. In the case of 5, the online run mode can be entered b 

setting the RUNISTOP switch to ON (RUN). 
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Start and Stop Sequences 
The start and stop sequences of CP-9200SH shall be explained below. At the same time, the DIP switch 
setting methods, the types of self-diagnosis, and the indicator lamp (LED) patterns shall also be 
explained. 

Setting the DIP Switches 
For StartJStop sequence operation control, the DIP switches on CPU module are used. 
There are eight switches in the CPU module as shown in Figure 7.1. Each of the switches is explained 
in Table 7.1. cCP-9200SH CPU Module> 

Name I Function 
L.RST ICPU reset switch 

RUN RUNISTOP switch 

Memory initialization 7 
Test mode switch q--- 

- /Unused 

MULTI lMultiple CPU operation 

M.RST Master reset switch I 

I OFF ON 

Fig. 7.1 DIP switches 

Table 7.1 DIP Switches 
Description 

By turning OFF -ON -OFF, only the CPU module is reset 
(Usually set to OFF) 
ON :RUN 
OFF : STOP - Stops the user program upon start-up. 

(Usually set to ON) 
ON : Initializes memory during start-up when TEST = ON. 
OFF : Does not initialize memory when started up 

(Usually set to OFF) 
ON : Online test mode when INIT = OFF. 
OFF : Ordinary mode 

(Usually set to OFF) 
Set to OFF. 
ON :Multiple CPUs 
OFF : Single CPU 
ON : Program copied from flash memory. 
OFF : Program not copied from flash memory 
By turning OFF- ON-OFF, the CPU module and the optional modules can be 
simultaneously resat 
(Usually set to OFF) 

I 
(Note) : The right side of Ule switeh is ON and left side OFF. 

Memory Initialization 

By turning on the power or turning off, on and off the LRST or M.RST switch with the dip switches set 
as follows, the memory is initialized, and the user programs and the definition data are erased. 

RUN switch : OFF 
INIT switch : ON 
TEST switch : ON 

After the memory is initialized, set the DIP switches back to the original position and then 
turn on the power again. Be sure to carry out memory initialization after removing the battery 
with the power of the module being OFF. 



7.2.2 Start Sequence 
~. 

Upon starting, CP-9200SH carries out various diagnoses. When a error is found, the ERR LEI 
flashed and th6 contents of the error is indicated by the number.of times the ERR LED is flashed. ' 
CP-717 cannot be operated whjle the indicator lamp (LED) is flashing. Refer to Chapter 12 "TK 
OPERATION AND REMEDIES FOR MALFUNCTIONS" for details on the error and the action 

I be taken. 

Table 7.2 provides a description of the indicator lamps (LEDs) of CP-9200SH while Fig. 7.2 shows 
start sequence and basic operations of CP-9200SH. 

Classification L 
, Table 7.2 Indicating Lamp (LED) Indication Patterns (partial) 

gical intemption 

6ported to the system (S) register 
(No LED indication) , . (2) Hardware status (momentary interruption, RUNISTOP, 

e Indicating Lamp (LED) column, 0 : Unlit, : Lit, * : Flashing, - : Any condition. . . 
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Power ON LJ 

Self-Diagnosis 

Comnute from time of 
pow& interrnption and 
time of restoration from 
interruption. \ 

=10ms to n seconds* 
(momentary interruption) 

I 

Defmed in the System 
definition screen on 
the CP-717. 

\ interruption. 

?Kg- 
= Continued 

(data at the time of 

Switch Judgment D 
Start watchdog 

Execute DWG.A '7 

1 Tqr"l"11 1 
End after one time. 

*:The momentary intemption judgment time is defined in the Syetem Definition Screen of the CP.717 

Fig. 7.2 Start Sequence and Basic Operation of CP-9200SH 



Self-diagnosis upon Start-up 
The self-diagnosis upon start-up has the following menu: - Readlwrite diagnosis of the memory (RAM) 

Diagnosis of the system program @OM) - Function diagnosis of the main processor (CPU) - Function diagnosis of the arithmetic operation coprocessor (FCPU) 
When an error is found in a diagnosis, the RDY LED is flashed the prescribed number of time 
Refer to Table 7.2 (p.7-4). 

online~elf-diagnosis . - . 

The online self-diagnosis has the following menu: 
Diagnosis of the system program @OM) 
Function diagnosis of the main processor (CPU) 
Function diagnosis of the numerical operation coprocessor (FCPU) 

When an error is found in a diagnosis, the RDY LED is flashed the prescribed number of time 
Refer to Table 7.2 (p.7-4). 

Newstart-up 
Set the run mode to "New Start-up" in the System Definition screen of the CP-717. New runnir 
start-up will be performed for the next start-up. Unlike the continued running start-up, the sel 
diagnosis process will be carried out before the execution of DWGA. 

Continued Start-up 
Set the run mode to "Continued Start-up" in the System Definition screen of the CP-717. Continue 
running st&-up will be performed for the next start-up. Since the self-diagnosis process will nl 
be carried out as in new running start-up, the start-up time for DWG execution will be shortenes 

If no error is detected as a result of self-diagnosis, the setting condition of the RUN switch will 1 
judged. If the RUN switch is OFF (STOP), waiting is performed until the switch turns ON (RUA 
However, in the case of continued start-up, the RUN switch will actually never be OFF (STOE 
Thus the above mentioned baiting has significance only for the case of new running start-up. 
If the RUN switch is ON (RUN) or if it turns ON (RUN) from OFF (STOP), the CPU starts up tl 
watchdog timer and then executes DWG.A. The scan process is started when the execution 
DWGA has beenbompleted. The initial scan process is executed after the time for the high-spec 
or low-speed scan has passed following the end of DWGA Although system inputs will be exec& 
from the first scan. svstem o u t ~ u t s  will be executed only from the fourth scan. This is done 

Stopping Operations . 
CP-9200SH stops operating in the following cases. " 

1 When the power supply is interrupted. 
2 When a power interruption has occurred. - . . . ' 

3 When a critical fault has occurred. 
4 When a STOP operation has been performed a t  the CP-717. 

* In the case of 1 or 2, CP-9200SH will not restart unless the power is turned on again. In th 
case of 3, restart is performed by turning ON to OFF the L.RST or M.RST switch, or by turnin 
off and then turning on the power again. The fault can be found by the.condition of the indicatin 
lamps (LED). In thecase of 4, restart is performed by:performing the RUN operation from th 
CP-717. 

f Flash Startup 
When the CPU is started up +th FLASH switch of SWZ setto "ON", the user program stored i 
the flash memory is copied on RAM and the online operation starts. 
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Detection of Power Interruption 

Table 7.3 shows the start-up modes that follow power interruption of the CP-9200SH. 
Continued Start-up or new Start-up can be selected for starting up the CP-9200SH. The selection of 
continued Start-up or new running is made in the System Definition screen of the CP-717. Refer to the 
Control Pack CP-717 Operation Manual (SIE-C877-17.4,17.5) for the operation method of the CP-717. 

Table 7.3 Start-up Modes of CP-9200SH 

: Ns (The momentary intemption time) is defmed in the System Definition screen of the CP-717. 

7-7 

Start-up Mode 
The device continues to run. 
A h t h e  CPUisleset, the dwiee centimes to run without petfolmingsell-diagnosis. 
After the CPUis r e e l  self-disgnasia is performed and mnning is started anew. 

After the CF'U is reset, the device mnrinuen torun without petforming self&posis. 
Aftetthe CPU is reset, elf-diagncsisis performed and NMing is started mew. 

Intemption Time 
Oto10ms 
10 ms to Ns* 
(momentary intemption) 
Nsa or more 

Continued Start-up I New Start-up 

When continued Start-up is selected 
When new Start-up is selected 
When continued Start-up is selected 
When new Start-up is selected 
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8 USER PROGRAMS 

This chapter describes the DWGs (drawings), the 
functions and the registers, which composes the user 

program. 



8.1 DWG (Drawings) : 

The user programs are composed of DWGs (drawings). A user program is divided and controlled in 
DWG (drawing) units and the drawing No. serves as the basis of a user program. 
Here, the types of DWGs (drawings) and a flowchart of the program shall be described. Refer to the 
CP-9200SH Programming Manual (SIEX879-40.3) for details on the execution control of DWGs. 
There are 4 types of DWGs (drawings): DWG.A, DWG.1, DWG.H, and DWG.L. Each type server 
different roles. The types and priority levels of DWGs are shown in Table 8.1. 

Table 8.1 'Types and Priority Levels of Parent Drawings 

l k o f  I Role of Drawing I Number I F'riorityl Condition of I Remarks 

The drawings are arranged in a hierarchy consisting of the parent drawing, child drawing, grandcl. 

drawing, and operation error processing drawing. 

Parent ~rawing 
This is executed automatically by the system program when the Condition of Execution sha 
in Table 8.1 is established. 
Child Drawings 
These are executed upon being referenced from the parent drawing by the SEE instructior 
Grandchild Drawings 
These ai.e executed upon being referenced from the child drawing by the SEE instruction. 
Operation Error Processing Drawing 
This is executed automatically by the system program when an operation error occurs. 



8. USER PROGRAMS 

DWG.A is shown in Fig. 8.1 as  an example of the hierarchical structure of DWG (drawing) 

The system program starts when the execution conditions are satisfied. - Parent Drawing Child Drawin- Grandchild Drawings 
DWG.AO1.O1 

Functions 

DWG.AOl.02 - - 
- DEND 

- DEND 

DEND 

Fig. 8.1 DWG Execution Method (Example) 

In the example of Fig. 8.1, DWGAis composed of five drawings: one parent drawing, two child drawings, 
and two grandchild drawings. As was indicated in Table 8.1, the maximum number of drawings is 64, 

the details is shown in Table 8.2. 

Table 8.2 Details of the Drawings 

Description of DWG: DWG. W ZZ 

Grandchild drawing No. (01 to 99) 

, e Child drawing No. (01 to 99) 

Parent drawing type (A, I, H, L) 

Drawing 
Parent drawing 
Operation error processing drawing 
Chid drawing 
Grandchild drawing 

Fig. 8 2  DWG No. 

Quantity 
1 drawing 
1 drawing 
A maximum total Total of 64 drawings. 

of 62 drawings. 

Operation error drawings are explained in Fig. 8.3. 

(Common to DWGA, and I.) 

1 DWGs No. are explained in Fig. 8.2. 1 

DWG.X 00 

Parent dra"ng type (A, I, H, L) 

Fig. 8.3 DWG No. for Operation Error Drawing 

8-3 



8.2 Functions 
Functions can be r e fe ren~ed ' f r ee l~  from each drawing. The same function can be referenc 
simultaneously fromthe drawings of different type and hierarchy. Also, function can be referenc 
from another function. 
Using functions give the following advantages: 
- Easy to arrange the program.into parts 
: Easy to and manage iprograms 
Two types of functions are used: System standard functions that have been prepared by the syst 

, and User functions that are defined by the user. 

Standard System   unctions ~ ' 

11 types of functions, including functions for transmission are made available in advance as stani 
system functions. S thdard  system functions cannot be modified by the user. Refer to the CP-920( 
Programming Manual (SIE-~879-40.3) for details of the standard system functions. 

User Functions 
The main body.(program) and defmition of these functions can be defined (programmed) freely by 
user. A maximum of 500 user f w t i o n s  can be defined. 

The user function preparation method is indicated in Fig. 8.4. 

] Create the furiction definition use  , , 11:717 to input. 

Decide the UO specifications 
Decide the number of UO and the data type. 

Input with the following procedure. 
program @Input the function name a t  the FSTART instruction. 

@Use the FIN instruction to connect the input data. 

1 Create in the same way as the DWG. However, the types of regist 

' 

@Use the FOUT instruction to connect theoutput data. 

the function main body 
program i 

Fig. 8.4 User Function preparation Method 

used are different. Pay attention to the correspondence of the regis 
numbers used in the function main body program and inpuffout] 

Refer to the Control Pack CP-717 Operation Manual (SIE-C877-17.4,17.5) for details of CP-717 operat 
and to the CP-9200SH Programming Manual (SIE-C879-40.3) for details of instructions includ 

FSTART. Hereafter, the user function preparation method outlined in Fig. 8.4 will be explainec 
detail. 

data when referring to the functions. 
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Determination of VO Specifications 

When preparing a user function, determine the specifications for the number of UOs to meet the purpose 
of the function. Determine the 4 types of specifications shown in Table 8.3. 

I I Up to 16 inputs may be input, that is, a maximum of 17 inputsl 

Table 8.3 Outline of Function Definitions 

including the address input may be input into the function. 
Number of address inputs* I The designated number of addresses necessary for the function. 

Specification to be Determined 
Function Name 
Number of inputs 

Outline 
A maximum of 8 characters may be input. 
The number of input into the function. 

The function name and other specifications determined in section 8.2.1 are defined at  the CP-717. 
Refer to the Control Pack CP-717 Operation Manual (SIE-C877-17.4,17.5) for details on the operation 
method. 

Number of outputs 

Example) Graphic expression of a function defined with function name =TEST, number of inputs =4, 
number of address inputs = 1, and number of outputs = 4. 

Up to 1 may be input. 
Number of outputs from the function. Up to 16 outputs may be 
input. 

TEST 

IN-01 OUT-01 

IN-02 OUT-02 

IN-03 OUT-03 

* : Indicates how many pointers are necessary for the external registers used by the function. 

Preparing the VO Definition of the Function 

Fig. 8.5 Graphic Expression of a Function (Example) 

After preparing the graphic expression of the function, define the data types of the function inputs, 

outputs, and address input. The data type can be defined as one of 3 type: Bit, Integer, and Double- 
length integer. Once the data types are defined, the system automatically assigns the inputs to the X 
register, the outputs to the Y register, and the address inputs to the A register. 



An example of the function U0,definition based on Fig. 8.5 is shown in Fig. 8.6. 

. .. . . . 

:. . . TEST 

Bit type numerical input 71 %ll 

Bit type numerical input 
BIT2 

. .. 
Integer type numerical input = = = = =) IN-04 

. I N T I  

Bit type numerical outpu. 

Bit type numerical outp 

----- ---- -) Double-length integer ty 

numerical output 

- - - - - - - - - -) Integer type numerical 

output 

- .  
Fig. 8.6 Graphic ~x~ress ion  of a Function 2 (Example) 

Addresses are automatically assigned to the UO signals in order from the highest located signal on 
graphic expression. For the example of Fig. 8.6, the assignment of each UO register will be as show 
Table 8.4. 

Table 8.4 Addresses of VO Registers 

-4) For bit type data 

OUT-02 (BIT4) 
OUT-03 (LNG1) 
OUT-04 (INT2) 

The function UO registers in Table 8.4 are assigned automatically. The outer frame of the function 
prepared at  this stage. 

8.2.3 Preparing the Function Main Program 
The function main program is prepared in the same manner as the DWGs. However, the types 
registers used will be different. Refer to 8.3.3 "Types of Registers" for details on the registers. 

' (Note) XW00000 and YWOOOOO of the X and Y registers are used for the bit type data. 

Bit type 
Double-length integer type 
Integer type 

YBOOOOOl 
YLOOOOl 
YWOOO03 
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1.2.4 Preparing the Function Referencing Program 
The user function is completed when the graphic expression and the program of the function have been 
prepared. As with the standard system functions, user functions may be referenced from any parent, 
child, grandchild drawing or any other user function. Functions may be called from a drawing or from 
within the program of another user function by the following procedure. Refer to the Control Pack CP- 
717 Operation Manual (SIE-C877-17.4, 17.5) for the operation method. 
@ Input the function name with the FSTART instruction. 

(Example) Input "FSTART, key, TEST, key" with the keys. 
The graphic expression of the previously defined function of Fig. 8.6 will be displayed. 

@Use the FIN instruction to prepare the program for the input data. 
Provide the inputs and address input of the function with input data. 

@Use the FOUT instruction to prepare the program for the output data. 
Provide the outputs of the function with output data. 

(Example) Input and output data are provided to the graphic expression of Fig. 8.6 as shown in Fig. 8.7. 

TEST 

I 

DFOOOOl = = = =) FLTl 

INTl INT2 = = = $ $ DW00012 I 
Fig. 8.7 Graphic Expression to which Input Data have been Provided (Example) 

Table 8.5 The Relationship between UO Data and the Registers inside the Function 

Name 
BIT1 
BIT2 
FLTl 
INTl 
ADR 
BIT3 
BIT4 

UO Data 
DBOOOOOO 
DBOOOOI 
DFOOOOl 
DW00003 
MA00300 . 
OB00020 
OB00021 * 

Register inside the Function 
XBOOOOOO 
XBOOOOOl 
XFOOOOl 
~ ~ 0 0 0 0 3  
AWOOOOO 
YBOOOOOO 
YBOOOOOl 



In Table 8.5, the address input register AWOOOOO is assigned to MA00300. That is, the registel 
AWO0000, AW00001, ... used inside the TEST function correspond to the external registers, MA003C 
MAOO301, ... . Therefore, if a certain value is stored in AWO0000 in the function, this value will ' 

stored in MA00300. 

External registers 

Pointer 

Fig. 8.8 ~es i~na te  pointers of the address input register . . 
8.3 Registers 

8.3.1 Register ~esignatibn ~ethods 
As shown in Table 8.6, registers may be designated by direct register No. designation or by symbl 
designation. These two types of register designation methods may be used together in the user progra~ 
When symbolic designation is to be used, the relationship between the symbol and the register No 
defined in the symbol table to be described later. 

Table 8.6 Register Designation Methods 

Type of Designation I Designation Method 
I Bit tvoe reeister desienation : MB00100h 

Direct register 
No. designation. . 

.x :In the case of subscript designation, a "." and then the 
subscript i or j are attached after the alphanumeric 

ex~ression of the symbol with 8 characters or less. 

.A - - 
Integer type register designation : MWOO100x 
~ i u b l e J e n ~ t h  integer type register designation : ML00100x 
Real number type register designation : ~ ~ 0 0 1 0 0 x  
Address type register designation : MAOOlOOx 
x : I n  the case of subscri~t desimation, 

Symbolic designation 

Register No.: V T No. [Bit No.] [Subscript] 

Can designate the subscript i or j. : /-IT. T- y: 
When T = B (bit type) (hexadecimal: 0 to F) 

- 
the subscript i or j is attached after the register No. 

Bit type register designation : RESET1-A.x 
Integer type register designation : STIME-H.x 
Double-length integer type register designation : POS-REF.x 
Real number type register designation : IN-DEF.x 
Address type register designation : PID-DATA.x 

' An alphanumeric expression with 8 characters or less. - 
I I - Register No. given by V (decimaVhexadeeima1) 

u D a t a t y p e g i v e n b y V ( T : B  I W I L I F I A 
Type of redster 

D W G ( V : S I  M I  i I o I c I # I D )  
Punction(V:S I M  I 1  I0  I C I #  I D  I X I Y  I Z I A )  
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Symbolic Designation I 
Symbol : [Symbol Name] I.] [Subscript] 

TTL Can designate the subscript i or j. 
k ~eeessaq when a subscript is to be used 

(to differentiate between the symbol name and the subscript). 

Name attached to the register: 8 characters or less Ly Alphanumeric or symbolic character 

Alphabetic or symbolic character 
(A number cannot be used at the head of a symbol name.) 

Data Types - ~ 

As shown in Table 8.7, there are five data types; the bit type, the integer type, the double-length 

integer type, the real number type, and the address type. These are used according to the purpose. 
However, address type data may be used only for pointer designation within the function. Refer to the 

CP-9200SH Programming Manual (SIE-C879-40.3) for details. 

Table 8.7 Data Types 

~ y p e l  DataType I Numerical Range I Remarks 
B 1 Bit I ON, OFT I Used for relay circuits. 
W 1 Inteeer I - 32768 to + 32767 I Used for numerical operations. Values in ( ) are used in the - 

I (80000000H) (7FFFFFFFH) I case or logic operations. 
L I Double-length [ - 2147483648 to +2147483647 1 Used for numerical operations. Values in ( ) are used in the 

(SWOH) (7FFFH) 

I I "  I 

. . 

case of logic operations. 

Used for numerical operations. F 

Used only for pointer designation. A 

Real number f (1.175E.38 to 3.40'2E+38). 
n 

Address 0 to 32767 
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(Example) 
In kIWCOOOi, i = 0 to 255 can be read out correctly. 
IWCOOO can read and write correctly the register range of module No.1; the range IWCOOO to IWCOFF. 

When i > 256, it can not be read out. 

(2) Function Registers 

The 11 types of registers shown in Table 8.10 can be used in each function. 

Table 8.10 Function Registers 
ype 1 Name I Designation Method ( Range 
X 1 Function input IXB,XW,XL,XFnnnnn l XWWO to 

output register YWOO016 

I I I 
Z Register inside ZB,ZW,ZL,zhmmn Z W W  to 

function ZW00063 

outside AW32767 
function 

UW16383 

I I 
s 1 system I S B , S W , S L S ~  1 

1 register I6%4nnnnn) 
H I Data register 1-m 

Bit input : XBWOM)O to XBOOOOOF 
Integer mput : XW0M)OI to XWOO016 
Double-length integer input : XLOWOl to XU)WIS 
The register No. nnnm is a decimal expression. 
Outputs from a function 
Bit output : YBOO0000 to YBOOOWF 
Integer output : YWO0001 to YW00016 
Doublelength mtegeroutput . YLOOWl U, YLD0015 
The t e p t e r  No NlnM 13 a denmal expressLon 
Internal remsters unmue u, eaeh funcnon 

~ ~~~~-.... 
Can be used for pmeeies inside the function. I Unique to ea< 

function 

base address For Imdang wrh (S, M, I, 0.11, D h m )  
The rewter No mnnn is a denmal expressloo 
ReWer that ean only be r e f m o d  bv a funmoa 
canbe refereneed o& by the mm&nding function, 
Theuser designates the actual r a m  of use with the CP.717. I ~~~ ~~ 

The w t e r  i o  nmm is a dmmi number. 
SpecUic internal reaister inside eaeh funclion. 

~ ~ ~- 

Can be referenced ohy  by the carresponding function. 
The user designates the actual range of use with the 
CP-717. 
The register No. nnnM is a decimal number. 

Same as the DWG registers. 
[Since these registers are common to bath DWGs and functions, Common to 
be careful of their use when the same function is referenced from DWGs 

OB, OW,OL, DWGs of different priority levels.] 

CB,CW,CL,CFhhhh 
1 register I (CAnnnnn) 

(Note) SA, MA 1-4, OA,DA, #A and CA may also be used inside a funetion. 



Function VO and Function Registers 
The function referencing correspond to the function registers a s  shown in Table 8.11. 

Table 8.1 1 Correspondence between Function VO and Function Registers 

Function UO 
Bit input 

Integer, Double-length 

- - 
@put value = MA00100 : MW00100 = AW00000, MW00101= AW00001 ..) 

Bit output I The bit No. inereascs conunuously from YBGUWOO in the order ofbit output. (YBOW000. C(R00001 

Function Register 
The bit No. increases continuously from XBOOOOOO in the order of bit input. CiBO00000, XBOOOOI 
XB000002, ... , XB00000F) . 
The register No. increases continuously from XW, XL, and XFOOOOl in the order of the integ 

integer, and Real number 
inputs 

Address input 

YBooooo1, YB000002, ... , YBoooooFJ 
Integer, Double-length I The repjster No. increases continuously from YW, YL, and YFOOOOl in the order of the integ 

double-length integer, and real number inputs, respectively. 
WOOOOI, 5WOOW2, XW00003, ... , XW00016) 
(XLOOOOl, XLO0003, XLO0005, ... , XL00015) 

0cFOW01, XF00003, XF00005, ... , XFM1015) 
The address innut value correswnds to reeister No. 0 of the external resister. 

integer, and Real number 
outputs 

double-length integer, and real number output, respectively. 
(uw00001, YWOOW2, YWOOOO3, ... , YW00016) 

(YLOOOOl, YLW003, YL00005, ... , YL00015) 



Program and Register Referencing Ranges 
8. USER PROGRAMS 

DWG H03 (Drawing) 

Rogram 

Max. 500 steps 

Constant data Mar.16384 words 
(#B,#W,#L,#Fnnnnn) 

I n d i v i d u a l  data M~.l6384 words 

DWG eomrnon registers 
r------------ -I 

FUNC-000(Function) 

System register 
(SB,SW,SLSFnnnnn) 

0 

J) 
1 

++ 

I 

Data register 

OIB,MW,M4MFnnnnn) 

Output register 
(OB,OW,OL,OFhhhh) 

Program 

Mar. 500 steps 

Function individual register 
r------------ 

Function input register 17 words 
W,XW,XLCLXFnnnnn) 
Function output register 17 words 

(YB,YW,YhYFnnnnn) 
Register inside function 64 words 

Constant register 
(CB,CW,CL,CFnnnnn) 

Register outside 
function 

(AB, AW, & Aharm 

-b 

1 

I 
I 
I 
I 

(zB,ZW,ZLZFnnnnn) 
Constant data Mar.16384 words 

I (#B,#W,#h#Fmmnn) 

4 Individual data Max.16384 words 

1 (DB,DW,DL,DFnnnnn) 
L ------------ 

a : The DWG common registen can be referenced fmm any drawing and any timetion. 
@ : The DWG individual registers can be referenced only from that drawing. 

@I : The individual function registers can be referenced only from that function. 
@ : The DWG common registers and DWG individual registers can be referenced from functions, using registers inside function, 

I 
I 
I 
I 
I 
1 



8.3.6 Symbol Management 

(1) Symbol management in the DWGs 
The symbols used in the DWGs are all managed with a symbol table shown in Table 8.12. Refer t 
the CP-9200SH Programming Manual (SIE-C879-40.3) for details. 

, Table . 8.12 . DWG Symbol Table (Example) 

No. (Register No.1 Symbol I Size * I Remarks 
0 1 IBOOOO 1 STARTPBL I 1 I The register No. is a hexadecimal expression. 
1 lOBOOO0 I STARTCOM I 1 I The register No. is a hexadecimal expression. 

' : If a program is prepared using data configurations as arrays, index process data, define the sizes used in the respect 
data configurations. : 

For example, if data is referenced as PIDDATki and i takes on values in the range 0 to 9, define the size as 10. 

2 
3 
4 
5 
6 

(2) Symbol management in the functions 
The symbols used in the functions are all managed with a symbol table shown in Table 8.1 
Refer to the CP-9200SH Programming Manual (SIE-C879-40.3) for details. 

I 

Table 8.13 Function Symbol Table (Example) 

MWOOOOO 
MBOOOOlO 
MWOOOlO 
MWooo20 
MWO0021 

SPDMAS 
WORK-DB 
PIDDATA 
LAUIN 
LAUOUT 

L 4 
il . 1 

1 
16 
10 
1 
1 

8 1 ZW00002 I WORK2 

N I 

1 

* : If a program is prepared using data configurations as arrays, index pmess data, etc., defme the sizes used in the respectiv 
data wnfigurations. . . 
For example, if data is referenced as PIDDATAI and i takes on values in the range 0 to 9, define the size as 10. 
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:.3.7 Upward Linking of Symbols 
Table 8.14 shows the relationship between symbols that can be linked and the symbol tables that are 
subject to linking. 
Refer to the CP-9200SH Programming Manual (SIE-C879-40.3) and the Control Pack CP-717 Operation 
Manual (SIE-C877-17.5) for details on the upward linking of symbols. 

Table 8.13 Linkable Symbols and Symbol Table for Linking 1 Parent / Child I  randc child 1 
Symbol drawing drawing drawing - - - 

8.3.8 Automatic Register Number Assignment 
Table 8.15 shows when the automatic register number assignment is enabled or not enabled. 
Refer to the CP-9200SH Programming Manual (SIE-(2879-40.3) and the Control Pack CP-717 
Operation Manual (SIE-C877-17.4, 17.5) for details on automatic register number assignment. 

Symbols of a parent drawing I X 

Symbols of a grandchild drawing I 0 

Table 8.15 Automatic Register Number Assignment - - 
I DWG Symbol Table l~utomatic Number I Function Symbol Table l~utomatic Number 1 

x 

0 

x 
Symbols of a child drawing 10 

X 

Symbols inside a function 

0: Automatic number assignment is enabled. X : Automatic number assignment is not enabled 

8-15 

- 
- 
- 

X 

X 

X 

- 
- 
- 

X x 

Function output register Y 
Register internal function Z 
Register external function A 

x 
0 
x 
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DEBUGGING AND 
9 MONITORING FUNCTIONS 

The data trace and failure trace functions are provided 
as debugging and monitoring functions. 
This chapter describes these functions and the parameter 
definition methods. 



9.1 Data Trace 
The desired data can be chosen among the temperature data, speed data, torque data, and othc 
various data that change every moment and set in the Trace Definition screen for storage in the dat 
trace memory. 
The stored data can be called when desired and displayed on the CP-717. The changing state ma 
also be displayed in a list or a tiend graph. 

9.1.1 Outline of the Data Trace Process 

Write 

Trace Definition @Reference 

screen - 
. . 

To the user register 

, User Program 
Fig. 9.1 Data Tracing 

There are 2 types of data tracing shown as @ and @ in the Figure 9.1. 

@ parameters are set and saved in the Trace Definition screen using the CP-717. The trace 
started according to the setting conditions and data are traced on each scan (H or L) that is se 

The traced data can be read out wheneverdesired using CP-717 or ACGC4000. 

@ When a "TRACE" function is executed inside a user program, the trace is started according to tl 
parameters of the function. 
Also, when ,the "DTRC-RD function is executed, the traced data are read out and stored in t l  
user register. The necessary items can be read out by the designation. 

The data trace specifications are shown in Table 9.1. 
, , . 

Table 9.1 List of Data Trace ~~ecifications 

Item 
Maximum number of groups 
Maximum number of trace data 
per group 
Trace memory capacity 

Data type 
- 

Register type 

Specifications 
4 groups 
16 data 

Max 512 k bytes 
64 k bytes per group, of which 256 bytes are used by the system 
(battery backup) 

type data (B), integer type data 0, double-length integer 
type data (L), and real number type data (F) are traceable. 
S, I, 0, M, and D registers may be used. In the case of the D 
regtster, the DWG No. must be set. 
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1 The Data Trace Memory Configuration 

For system use (256 bytes) 

Record E l  
Record El: 
Record E l  

Data 2 H 

Maximum 16lrecord 

- 

- 

64 kbytes 

- 

Data length: Bit type data . Integer type data = 2 bytes 
Double-length integer type data . Real number type data = 4 bytes 

Length of 1 record = Data 1 +Data 2 + ... + Data n 

(0 5 n I: 16) 

Maximum number of records = {(Data trace memory capacity - 256)flength of 1 record) 

(cut off below the decimal point) 

(Example) If there are 5 integer data and 5 real number data, 

Length of 1 record = (2 X 5) + (4 X 5) = 30 bytes 
Maximum number of records = (64 X 1024 - 256)130 = 2176 

Thus, the maximum number of records = 2176 records. 



9.1 2 Data Trace Definition Method 

I Data Trace Definition Screen . I 
The Data Trace De6nition screen is shown below. Refer to the Control Pack CP-717 Operation Manu 

(SIE-~877-17.4)'for details on the setting process. 

GROUP-1 
Status : RUN 

Race  name 
Race  Timing 

--. 
: LSCAN (Rograd-SCANIL-SCAN) 
: 00000 Exemtion Interval .- 

Race  No. of Timer : 000000 
Rigger Initiate Condition : MB012340 ?ON Trigger Initiation Relay 
Rigger Terminate Condition1 : MB012341 = ON Rigger Terminate Relay 

: Delav - 00080 
Rigger Terminate Condition2 : hiLQi234 Z W1100WOO Rig& Terminate Relay 

:Delay s 00030 . . 

. REG DWG SCALE COMMENT 
[Dl] : DWOOOlO L10.01 30MX) DATA1 

Rafedata LO21 :DBOWllB L11.11 
designstion , [03) : DLOWPO L12.01 ZOWOOW00 

LO41 : Mml000 3.W00tE12 
[051: MBOlW4A 
[MI : MBOlW41 
[On : SW0000l 00000 
[OS] : 
I091 : 
[lo1 : 

Fig. 9.2 Data Trace Definition Screen 
. . 

When the tracedefinition is set in the above manner (Fig. 9.2), the trace process will be as follows. 
Trace Initiation 
The trace is initiated when the Trace Initiate Condition, " ~ ~ 0 1 0 0 0 1 =  ON", is satisfied in the I 
scan. '&e tracewill be continued . . ,  even when MBOlOOOl is set to OFF in the middle. 

Trace Process . % .  I 

In the L scan, the 4 preset types of data (length of 1 record = 10 bytes), are traced every 20 scan: 
and stored in the trace memory. 
If the Execution Interval is set to 0, the trace will be executed on every scan of the type set a' 
Trace Timing. 
If "Program" is set kt Trace Timing, the trace d l  be executed by the standard system function 
TRACE. 

Trace Stop 
When one of the Trigger Terminate Condition 1, "MB010002 = ON", the Trigger Terminat1 
Condition 2, "ML000342 100" or Trace No. of Times = 150, is satisfied in the L scan, the trace i! 
terminated. When the Trigger Terminate Condition 1 or the Trigger Terminate Condition 2 i: 
satisfied, the trace is terminated after being executed f i r  the number of times set a t  Delay. 
When Trace No. of Times is set to 0, the trace is continued until the Trigger Terminate Condition 
are satisfied. 
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Standard System Functions "TRACE" and "DTRGRD" 
When "Program" is set a t  Trace Timing in the Data Trace Definition screen, the data trace is executed 
using the standard system functions, "TRACE" and "DTRC-RD", in the user program. 
Refer to the CP-9200SH Programming Manual (SIE-C879-40.3) for details on the standard system 
functions. 

(1) 'TRACE" Function Setting (Example) 
In this example, the trace definition of Section 9.1.2 is used. 

TRACE eri 1 1 
EXECUTE TRC-END 

MBO1w10 RESET ERROR 

1 = = -> GROUP-NO STATUS = = = =>MW00101 u 
The tracing of group 1 is started when "MB010001 = ON" in the Trace Timing, "Program". The trace 
will be continued even when MBOlOOOl becomes OFF in the middle. 
When the number of times of trace becomes equal to the set number (= 150 times), the trace end bit 
MB010005 becomes ON and the trace is terminated. 
When RESET bit MBOlOOlO becomes ON, the number of times of trace is reset and the trace end bit is 
also reset (set ON -. OFF). 

(2) "DTRC-RD' Function Setting (Example) 
In this example, the trace definition of Section 9.1.2 is used. 

EXECUTE COMPLElE 

10 : s 3 REGNO STATUS = 3 MWW102 -I 
25 = 1 J-( RECSIZE RECSUE 1: = 3 MWW103 

DAT-ADR 

The readout of the trace data of group 1 is started when "MB010003 = O N  in the Trace Timing, 

"Program". The data to be read can be selected with SELECT. Since there may be a maximum of 16 
data in one record, whether or not a certain data is to be read is expressed with 1 bit each as follows: 

Fig. 9.3 Readout of Each Data 

~ V O I w ~ w ~ ~ 0 ~ w ~ w ~ w ~ w ~ w 1 w ~ w ~ w  - C 1 : Read 
0 : Not read 

M M M w 



In  this example, since "SELECT = 0005H", the expression will be: 

That is, only the 1st (MW00000) and 3rd (DL00020 L1O.O1) data will be read out 
(1 record = 1 + 2 = 3 words). 
Only the 1st and 3rd data from each of the total of 25 records from record No.10 to 35 are stored a 
address MW00200 and onwards. 

Record 

Record 

Record 

Data Trace Memory User Reester 

- 3 w ~ X 2 5 r e e o r d 4  
Data 4 = 75 words 

Dump 

Data 1 
Data 3 

Data 1 
Data 3 

MW00200 
M W W 1  

MWoo272 
moo273 
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I Failure Trace 
By the failure trace function, predefined failure items are monitored and occurrence/restoration 
information are stored in the failure trace memory along with time information on each occurrence of 
and restoration from failure. 
The stored data may be referenced at  CP-717. 

.1 Outline 
(1) Outline of the failure trace process 

To the user register 

I T 
I Reference 

I 

1 Store 

-1 uc Display 1 11 Data Buffer 1 
Monitor 

Restoration 

Occurrence I 
I 

Fflc Display [I1 ''E''r 1 11 1 
Monitor 

Restoration 
Data Buffer 

I 

r-1 

The occun 

Read 

L I I J 

Failure Trace Memory 

!ence of and restoration from the failure items defined in the Failure Definition screen are 

monitored at  the designated scan timing (L or H scan). Whenever a failure occurs or is restored, the 
occurrence/restoration information, to which time information has been attached, is e.dited and stored 
in the failure trace memory in order of occurrence/restoration. The stored data may be referenced 
freely a t  CP-717. 

Table 9.2 Failure Trace Specifications (Reference) 

definitions 

Remarks Items 

IDefmition sereen. 

restoration data stored 

Maximum number of 1 500 lThe maximum number of failure items that can be defined in the Failures 
SpenScations 

Marimum number of 1 1500 l ~ h e  maximum number of restoration data that can be stored in the 
Irestaration data buffer of the failure trace memory. 



(2) Annunciator Function 
An annunciator function is provided in addition to the ordinaly trace function mentioned in (1). 

Table 9.3 is a state transition table for ordinary failure trace. 

The above represents:an unconfirmed trace in which the "no failure" state changes automatically I 

the "failure occurrence/restoration" state in accordance with the conditions of the failure detectia 
8 . .  

relay. 
On the other hand, the annunciator enables the judgment of whether a defined failure item has bee 
confirmed or has not been confirmed. 

Table 9.3 Ordinary Failure Trace State Transition Table 

The relays and coils used with the annunciator function are 'shown in Table 9.4. 

Condition 
No failure 

Failure Occurrence 

Failure Restoration 
(= No failure) 

Table 9.4 Annunciator VO Signals 

Signal , 1 Name of Relay or Coil 
Input signal 1 Failure detection relay 

Failure Detection 

OFF 
I 
t 

ON 
I . 

OFF 

I I I confirm input relay 1 , .  

Alarm Inhcation 

Unlit [ O ]  

Lit [a] 
Unlit [ 0 ] 

1 : 1 unconfirmed output coil I 

I 

I coniirmed output coil 

Reset input relay 

Fig. 9.4 shows the annunciator circuit specifications as expressed in ladder language, while Table 9. 

is the signal state transition table. 
. . . .  . 

Failure detection 
. . 

Reset input 

Confirmed output 

Confirmed output 

Unconfirmed output 

Output signal : 1 Failure memory output coil 

Fig. 9.4 Annunciator Circuit Specifications 
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Condition Failure 
Detection 

No failure 

Table 9.5 Annunciator Signal Condition Transition Table 

Un~nfirrned failure 
(Omrrence of failure) 
Confumed failure 
(Failwe state is continuing) 
Confirmed failure -- 

Ur'Y 

lFailure reset) 

The condition transition of Fig. 9.5 will have the following sequence. 

[I. No Failure ] 

J. 
12. Unconfirmed Failure ] 

OFF + 
Failure Memory Output Coil 

ON 

+ Failure Confirm 

OFF 
Input Relay 

Confirmed Output Coil 8 C- 
ON 

OFF + Failure Detection 8 
Relay ON 

Unconfirmed Output Coil 
ON 

OFF -1 
[3. Confirmed Failure ] 

ON 
Failure Memory Output Coil 8 + + Failure Reset 

OFF Input Relay 

14. No Failure ] 

Although the failure detection relay setting cannot be omitted, the setting of other relays and coils (failure 

memory output, unconfirmed output, confirmed output, confirm input, reset input) may be omitted. 
The annunciator will not function when a setting has been omitted. That is, the state transition will be the 
same as that of the ordinary operation performed when the annunciator is not selected. Refer to Table 9.3. 



(3) General ohputs Accqrnpanying the Annunciator Function 
When the annunciator function selected, the following 3 types of general output signal informatior 

can be obtained by setting the general output bits in the Failure Definition screen of CP-717. 
- Failure memory general output coil 

Unconfirmed general butput coil 
- Confirmed general output coil 

Any of these output signals may be omitted. 
If, for example, the failure memory general output coil is set, the failure memory general output coi 
will turn ON when any of the failure memory output coil conditions among all fail&definitions fo 
which the annunciator function'has been selected becomes ON. 
It can thus be confirmed whether or not a currently occurring failure exists. 

(4) Failure Occunence Counter and Failure Restoration Counter 
Counters are provided which increment the count each time data is stored in the failure trace memoq 
at  the time of failure occurrence and time of failure restoration. 
The changes in the counters can be monitored and trace data may be taken out h m  the failure traca 
memory and displayed whenever there is a change. 

Table 9.6 .Failure Occurrence/Restoration Counter 

counter 
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Failure Trace Definition Method 
The Failure Definition and the Failure Monitoring screens are described below. Refer to the Control 
Pack CP-717 Operation Manual (SIE-C877-17.4) for details. 

(1) Failure Definition Screens 
There are two types of Failure Definition screens, the "Failure Definition" screen and the 
"Annunciator Signal Definition" screen. The failure trace process is carried out in accordance with 
the settings in these Failure Definition screens. 

[ Failure Definition Screen I 

No. Relay B R S T Failure name 
1 B A L F NO.1 PAY OFF REEL (POR) SPEED CONTROL ABNORMAL 
2 ME010002 A H A No2 PAY OFF REEL IPOR) SPEED CONTROL ABNORMAL - . . 
3 ME01 0003 B B H F ENTRY CATENARY SENSOR ABNORMAL 
4 MB010004 B C L A CENTER CATENARY SENSOR ABNORMAL 
5 MB010005 C L F WITCATENARY SENCOR ABNORMAL 

Fig. 9.5 Failure Definition Screen . No. 
A maximum of 64 failures may be defined. 

W Relay 
This is for designating the failure detection relays. A suitable relay No. of the S, I, 0 ,  or M registers 
may be designated. . B 
This is for designating the NC contact. If there is no designation, the NO contact has been designated. . R 
This is for designating the rank of failure. This is only a comment and will not affect the process. . S 
This is for designating the failure detection scan. 

H : Failure will be monitored on each high-speed scan. 
L : Failure will be monitored on each low-speed scan. . T 

This is for designating the failure trace timing. 
F : Designation of ordinary failure trace. Refer to 9.2.1 (2) "Annunciator Function" for details. 
A : Designation of failure trace using the annunciator function. 



l~nnunciator Signal Definition Screen1 

NTt001 : STIMI : CP#1 

General Output Failure M : ~ ~ 0 2 0 0 0 ~  Unconfined : MB02000B Confirmed : MB02000C 

No. Detection B R Failure M Output Unconfirmed Confirmed Confirm Reset 
Output Output output Input Input - - - - - - - - - - - - - - - - - - - - - 

Fig. 9.6' Annunciator Signal Definition Screen 

This screen is for designating the annunciator UO signals. A suitable relay No. of the 0 or M registe 
may be designated for the output coil and a suitable relay No. of the S, I, 0, or M registers may 
designated for tlie input relay. The annunciator function is enabled only for failure items for whi 
"A" was designated for the failure trace timing. The annunciator will not function when this setti: 
has been omitted. 

(2) Failure Monitoring Screens 
There are 3 types of Failure Monitor screens, the "Current Failure Display" screen, the "Failu 
Trace Display" screen, and the "Failure Status Display" screen. . 

[ Current Failure Display Screen 1 
The currently occurring failures are displayed along with the time of occurrence. These are cleared 
the time of restoration from failure. 

CONTROL POSITION SENSOR ABNORMAL 

Fig. 9.7 Current Failure Display Screen 

I Failure TraceDisplay Screen 1 
Failures for wkiich restoration has been performed are displayed along with the time of occurrenc - - . 
and time of restoration. 

95-01-08 0929 ' C CENTER CATENARY SENSOR ABNORMAL 

Fig. 9.8 Failure Trace Display Screen 
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[~ailure Status Display Screen] 

The status of all failure items defined are displayed. 

4 MB01W04 B C L  CENTER CATENARY CONTROL POSITION SENSOR ABNORMAL 
5 MB01W05 C L EXIT CATENARY CONTROL POSITION SENCOR ABNORMAL 

Fig. 9.9 Failure Status Display Screen 

Standard System Function "FTRC-RD' 
By using the standard system function, "FTRC-RD", in the user program, data can be read into the 
user register horn the failure trace buffer. 

Refer to the CP-9200SH Programming Manual (SIE-C879-40.3) for details on the methods for setting 
the standard system functions. 

MBor MBf5005 

MBOO5olO 
EXECUTE COMPLETE 05015 

RESET ERROR 

Fig. 9.10 Definition Example of "FTRC-RD" 

The readout of data starts when '%lB005001= ON". 
When "MB005010 = ON", the occurrence/restoration buffer areas of the failure trace memory are 
cleared. 
The type of data read out is specified using "TYPE". 

1 : Occurrence data (size of 1 data = 8 words) 
2 : Restoration data (size of 1 data = 9 words) 

The number of data read out is specified using "REC-SIZE". 
The head address of the user register into which data is to be read is specified using "DAT-ADR". 
When "MB005001= ON" and "MB005010 = OFF" for the example in Fig. 9.10, the process will be as 
shown in Fig. 9.11. 



Failure Trace Memory use; Register 

Occurrence Data 

. . 

Fig. 9.11 Readout of Failure Trace Data 

Refer to the CP-9200SH Programming Manual (SIE-(2879-40.3) for details on t h  
out. 

te data to b 



10. INSTALLATION AND WIRING 

INSTALLATION AND 
10 WIRING 

This chapter describes the precautions to be taken upon 
designing the system, the panel mounting methods, and 

the wiring methods. 



10.1 Precautions upon Installation 
Although C P - 9 2 0 0 ~ ~  is a highly reliable programmable controller that is strong to the environn 
it should be installed upon consideration of the following in order to bring out its functions adequa 

10.1.1 Installation Location 
Do not use the CP-9200SH in the following locations. - Locations subject to ambient temperatures not between 0 and 55 "C . - Locations subject to condensation because of rapid changes in humidity. - Locations subject to relative humidity in excess of 5 to 95 % RH. 

Locations subject to corrosive or flammable gas. - Locations subject to excessive dust, salt content, or iron content. - Locations that would subject the CP-9200SH to direct vibration or shock. 
Locations subject to direct sunlight. - Locations subject to contact with water, oil, chemicals etc. 

10.12 Installing Position internal bus 
Take operability, maintainability, and environmental resistance into adequate consideration 1 

installing CP-9200SH in a panel. 

(1) Consideration of Ambient Temperature 
The ambient operating temperature range for CP-9200SH is 0 to 55 "C . Take the following 
consideration. 

Secure adequate ventilation space. 
Avoid the mounting directly above equipment that generate large quantities of heat (he; 
transformer, high-capacity resistor, etc.) - Instau a forced air cooling fan or a cooler if the ambient temperature becomes 55 qC or hi 
(Fig. 10.1 (1)). 
Note that the ambient operating temperature range for the CP-717 is 0 to 35 'C . 

(2) Consideration of Operabilrty and Maintainability 
In consideration of the safety of operation and maintenance, mount CP-9200SH as far away 
high-voltage equipment and power equipment as possible. 

(3) Considerations for Improved Noiseproofness 
Avoid mounting CP-9200SH. in a panel with high-voltage equipment installed. - Mount CP-9200SH 200 mm or more away from any power l i e  (Fig. 10.1 (2)). - In cases where there is much noise, provide a noise filter in the power supply. 

lent 
tely 

=Pol 

int  

ater 

ghe 

fmn 

ty 
(4) consideration of Static Electiicity 

Since excessive static elee&city may be generated at dry locations, discharge the static electricit 
by touching a grounded piece of metal (the panel door, etc.) before touching the device. 

Control panel 

or more 
~-~~-9200~$ CP-92WSH 

(1) Consideration of Ambient Temperature (2) Consideration of Noise 

Fig. 10.1 Precautions upon Installation 
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10. INSTALLATION AND WIRING 
0.2 External Dimensions and Installing Dimensions 

0.2.1 External Dimensions 

Fig. 10.2 CP-9200SH External Dimensions (MB-01) 

Fig. 10.3 CP-9200SH External Dimensions (MB-03) 

2-slot width module 1-slot width module 

Fig. 10.4 Module External Dimensions (mm) 



10.2.2 lnstalling Dimensions 

The CP-9200SH is designed to be installed on a standard 19-inch rack. 
When used in combination, take heat radiationand operability into consideration. Place the units 
that a t  least the gap shown in Fig. 10.5 is maintained. 

SO mm or more t 

Fig. 10.5 Installing Methods 

102.3 Installing Height 

The space taken up by the CP-9200SH connecting cable is shown in Fig. 10.6. A space of 220 mm f 
the mounting base will be necessary. 

Fig. 10.6 lnstalling Height (mm) 



10. INSTALLATION AND WIRING 

Wiring Methods 

Power Supply Wiring Method 

(1) Power Supply Line 
-Be sure to provide the AC power supply line for CP-9200SH apart from the power/control lines. 
Be sure to ground the frame ground for the AC power supply. When grounding the FG terminal of 

the power terminal board (TB2/POWER), avoid use of the ground with heavy-current grounding 
(with dedicated class 3 ground is desirable). 

Nothing should be connected to the SG terminal. 
If the SG terminal is connected to a n  FG unit when the FG noise is extremely low, radiation noise 

may be reduced. 

Fig. 10.7 Power Supply Wiring Method for CP-92WSH 

Power Supply 
Use within the allowable voltage range. 

Dedicated elam 3 gmund 

PS-02 Power module ZOO VAC (170 V to 230 VAC) 

The power consumption is 150 VA or less, but when powered on, an inrush current of 15 A flows 
through the machine. Be sure to provide adequate margin for power supply capacity. 

(3) Grounding (FG terminal) - When grounding the FG terminal of the power terminal board (TBZPOWER), do not use a ground 
with heavy-current grounding (Use a dedicated class 3 ground). 

(4) Terminal Screws and Crimped Terminals - M4 screws are used as the terminal screws of the power suppiY terminal board (TB2lPOWER). 
The use of crimped terminals is recommended for wiring. Use crimped terminals with an outer 
diameter of 8.5 mm or less. Also, keep the tightening torque to within 8 kgf-cm (0.8 N-m). 

- 0.5 to 1.25 mm2 wires can be used. Select wires in consideration of the current capacity and the 
strength of the wire material. 

Fig. 10.8 Shape of Crimped Terminals 10-5 



10.3.2 Motion Module 

(1) SVA Module 

Connection example for a SERVOPACK (Sigma series, type DR) 

This example demon.trafo. mnnstlonr for all 'igdnala that 
can be mnnsted to the Sigma series. Make mnnstions at 

Cun.nsMON.h?n-ON 

CunatEmKN-anauyON 

I 

(Note) The conneetar pin numbers on the CP-9200SH SVA side are the same for 1CN ta 4CN. 
For p, use 'a twisted pair cable. 

Fig. 10.9 Connection ~ x a r n ~ l e  for a SERVOPACK (Sigma series, type DR) 



10. INSTALLATION AND W I N G  

Connection example for a SERVOPACK (Sigma series, type SGD) 

(Note) The connector pin numbers on the CP-9200SH SVB side are the same for 1CN to 4CN. 
For p, use a twisted pair cable. 

Fig. 10.10 Connection Example for a SERVOPACK (Sigma series, type SGD) 



~onnectkn exam& for a SERVOPACK (Sigma series, type SGDA) 

% 

em PA 
*m PAL 

PB 
PBL 

nlm 
n1mc PC 

hlR PCL 
hlRC 

WB 
rn 
I F 8  
IF= 781-1 

( + O W  

nl-2 
IOV 

. . 

(Note) The connector pin numbers an the CP-9200SH SVA side are the same for ICN to 4CN. 
For p, use a twisted pair cable. 

Fig. 10.11 Connection Example for a SERVOPACK (Sigma series, type SGDA) 



10. INSTALLATION AND WIRING 

Connection example for a SERVOPACK (Sigma series, type SGDB) 

LP-01wSn SA 

P B  WE 

PBC 

T - U B  

LlnN 
Llnffi 
L I R  
LlRG 

(Note) The connector pin numbers on the CP-9200SH SVA side are the same for 1CN to 4CN. 
For 2, use a twisted pair cable. 

Fig. 10.12 Connection Example for a SERVOPACK (Sigma series, type SGDB) 



(2) PO-01 Module 
The CP-9200SH can have the pulse output PO) function by mounting a PO-01 module. Also, i 
digital inputs (DI) and digital outputs (DO). 

Confirm the UO specifications to connect the module. For the UO specifications, refer to Chap 
"COMPONENT MODULES". 

VO Line Layout 
- Laying I10 wiring together with high-voltage line and power line in the same pipe or 

may cause induction, which may result in malfunction or damages. Separate the UO sig 
from the power circuit cables both inside and outside of the control panel. 

- When using multi-core cable for signal, do not use the input line of PO-01 module in con 
with other control lines. 

Pulse Outputs - When excessive noise is expected, use a shielded wire. Connect the shielded wire tc 
connection termmal of input side. 

- The pulse is maximum 5 V differential type. An interface driver equivalent to SN751 
used. 

- The pulse outputs of PO-01 are non-insulated type. 

Conxiection when a line receiver is on the pulse amplifier side 

Connection when a photocoupler is on the pulse amplifier side 

connection when a CMOS is on the pulse amplifier side 

fi Pulse amplifier 



PO-01 connection example 
10. INSTALLATION AND WIRING 

- The input voltage is +24 VDC*20 %. Use in the allowable voltage range. 
DI-0 is independent and DL1 to D1-4 are 8-point common. Make a correct wiring, 

I Digital Outputs (Transistor) 

Short-circuit of load connected to the output terminal and reversed connection of power supply 
may cause damages to the output elements and printed board. The digital outputs on the 
grounding side are 4-point common. Make sure of correct wiring before turning ON the power. 
Insert a protective fuse for outputs as  required. - When connecting an inductive load, connect a diode in parallel to the load not to cause an 
excessive output terminal voltage (Fig. 10.13). The maximum voltage rating is 35 V. 

--.L$ 
Do- 

24 VDC 

Fig. 10.13 Surge Voltage Suppression by a Diode 

Confirm the UO specifications not to exceed the maximum current. When connecting a load 
with large inrush current such as incandescent lamp, take a countermeasure such as resistance 
shedding. 

10-11 



10.3.3 Precautions upon the VO Wiring 

(1) LIO-01 Module 
An LIO-01 module can be inounted on the CP-9200SH to provide digital input @I) and dig 
output 0 0 )  functions. Connect the wiring after reconfirming UO specifications. Refer to Chapt, 
"Configuration Modules" for more information on UO specifications. 

Laying'the VO wiring - The J/O line may receive induction which may lead to malfunction or breakage if the lin 
provided in the same piping or duct with a high-voltage line or power line. Separate the 
signal cable from the power circuit cables both inside and outside the control panel. 
If a multi-core signal cable is to be used, avoid combind use of the same cable for the UO 
of LIO-01 module and other control lines. 

Digital Inputs 
The input voltage is +24 VDC f 20 %. Use in the allowable voltage range. - 8 points are common at  the power side. Be careful not to make a mistake in wiring. 

Digital Outputs (Transistor) - Output elements and printed circuit boards may be damaged if the load connected to 
output circuit is short-circuited or if the power supply is connected in reverse. 4 points 
common a t  the ground side. Check the wiring carefully before turning on the powel 
necessary, insert a protective fuse in the output. 
If an inductive load is to be connected, connect a diode in parallel to the load in orde 
prevent the output terminal voltage from becoming excessively high (Fig. 10.14). The maxim 
voltage rating is 35 V. 

DO terminal 

DO GND 
r( I 
. I +  

24 M C  
Fig. 10.14 Surge Voltage Suppression by a Diode 

- Confirm the 110 specifications and avoid exceeding the maximum current. Especially w 
connecting a load with a large inrush current such as an incandescent lamp, take measl 
such as attaching a limiting resistor. 

(2) CNTR-Ol~Module 
CP-9200SH can have the pulse input (PI) function by mounting a CNTR-01 module. 
Confirm the input specifications to make a correct wiring. For the input specifications, refe 
Chapter 5 "COMPONENT MODULES". 

Pulse Inputs 
When excessive noise is expected, use a shielded wire. Connect the shielded wire to tl 
connection terminal on the output side. 
The input voltage is +12 VDCf 10 %. Connect as shown in Fig. 10.15. With the connection 
shown in Fig. 10.16, note that the rated voltage may not be input due to a voltage drop of tl 
load resistance. 

Load resistance 
+ l Z M C  A+m+ 

A-m- 

-I-,% 

Fig. 10.15 Pulse Inputlnterface Fig. 10.16 Voltage Drop by Load Resistance 



10. INSTALLATION AND WIRING 

The C-pulse of 5 V differential input is "ON" in positive logic when not connected. To be 
"OFF*', set C-pulse to "negative logic" at CP-717. 

(3) AI-01 Module 
CP-9200SH can have the analog input (AI) function by mounting an  AI-01 module. 
Confirm the input specifications to make a correct wiring. For the input specifications, refer to 
Chapter 5 "COMPONENT MODULES". 

VO Line Layout 
Laying UO wiring together with high-voltage line and power line in the same pipe or duct 
may cause induction, which may result in malfunction or damages. Separate the U0 signals 
from the power circuit cables both inside and outside of the control panel. 
When using multi-core cable for signal, do not use the input line of AI-01 module in common 
with other control lines. 

Analog Inputs 
The input voltage range is - 10 to +10V. Use in the allowable voltage range, 

Analog lnput Wiring 
The analog inputs of AI-01 module are insulated. 
Conf5rm the input voltagdcurrent range not to apply an excessive input voltage. 
When excessive noise is expected, use a shielded wire. Connect the shielded wire to the 
connection terminal on the output side. 
To switch the voltage mode and the current mode of each channel of AI-01 module, open or 
short-circuit the signal pins MDnP and MDnN (n: channel No.) of CN1 connector. Short- 
circuit for the current mode while open for the voltage mode. With incorrect wiring, the correct 
voltagekurrent value can not be input. Confirm the U 0  specifications to make a correct wiring. 

(4) 01-01 Module 
CP-9200SH can have the digital input 01) function by mounting a DI-01 module. 
Confirm the input specifications to make a correct wiring. For the input specifications, refer to 

Chapter 4 "COMPONENT MODULES". 

H lnput Line Layout 
Laying the input line together with high-voltage l i e  and power line in the same pipe or duct 
may cause induction, which may result in malfunction or damages. Separate the input signals 
from the power circuit cables both inside and outside of the control panel. 
When using multi-core cable for signal, do not use the input line of DL01 module in common 
with other control lines. 

Digital Inputs 
The input voltage is +24 VDCf 20 %. Use in the allowable voltage range. 
8-point common on the power supply side. Make a correct wiring. 



(5) AO-01 Module 
CP-9200SH can have the analog output (AO) function by mounting an AO-01 module. 
Confirm the output specScations to make a correct wiring. For the output specifications, refer 
Chapter 5 "COMPONENT MODULES". 

I 

Analog Output Wiring 
The analog outputs of AO-01 module are insulated. 

' Wheh excessive noise is expedted, use ashielded wire: Connect the shielded wire to 1 
connection terminal on the input side. 
The output current capacity is 10 mA mat. Care should be taken when driving a low-impeda 
load. 

(6) DO-01 Module ' 
CP-9200SH can have the digital output (DO) function by mounting a DO-01 module. 
Confirm the UO specifications to make a correct wiring. For the output specifications, refe. 
Chapter 5 "COMPONENT MODULES. 

Output Line Layout 
Laying the output line together with high-voltage line and power line in the same pip 
duct may cause induction, which may result in malfunction or damages. Separate the out 
signals &om the power circuit cables both inside and outside of the control panel. 
When using multi-core cable for signal, do not use the output line of DO-01 module in com 
with other control l i e s .  

Digital Outputs - The iated voltage is +24 VDCk20 %. Use in the allowable voltage range. - %point common on the power supply side. Make a correct wiring. 

i 
Digital Output (lransistor) [with recovery characteristic protective fuse] - Short-circuit of the load connected to the output terminal and reversed connection of pol 

supply may cause damages to the output elements and printed board. The terminals an 
point common on the grounding side and a protective fuse is installed each 8 points. Howel 
make sure of correct wiring before turning ON the power. The protective fuse has recov 
characteristic to be reset by turning OFF the power when a protective fuse is blown c 
therefore, the fuse can be reused without replacement. 
When connecting an inductive load, connect a diode in parallel to the load not cause excess 
output terminal voltage (Fig. 10.17). The maximum voltage rating is 35 V. 

Fig. 10.17 Surge Voltage Suppression by a Diode : 

- Confirm the output specifications not to exceed the maximum current. When connectin 
load with large inrush current such as incandescent lamp, take a countermeasure such 
mounting a limiting resistance. 



10. INSTALLATION AND WIRING 
Precautions upon the Transmission Wiring 

By mounting optional modules on the CP-9200SH, it can have transmission function of the CP-213, 
CP-215, CP-217 (RS-232, RS-422/485), CP-218, CP-225 or CP-2500. 
Make correct wiring, respecting the following precautions. 
Refer to Appendix F "TRANSMISSION WIRING" for examples of impanel and panel-to-panel cable 
connections. 

(1) CP-2131F module CP-213 lnterface 
Precautions 
- Be sure to provide the interface line as a separate line apart from the power line, control 

line, power supply line, and other transmission line. 
For wiring details, refer to the CP-213 FA Bus Design Handbook (SIE-C872-13.1). 

(2) CP-215iF module CP-215 Interface 
Precautions 

Be sure to provide the interface line as a separate line apart from the power line, control 
line, and power supply line. 
Attach terminal resistors to both terminal stations of the transmission line. 
Panel-to-panel cables for wiring should be YS-IPEV-S (Cu) IPX 1.25 mm2 (75n type) (made 
by Fujikura Corporation). 
Provide a separate repeater in cases where the wiring length is long. 

- Restrictions in terms of transmission performance must be taken into consideration with 
regard to the number of stations connected. Refer to Appendix C "OUTLINE OF THE CP- 
215 TRANSMISSION SPECIFICATIONS". 

Calculation of the Transmission Distance 
The panel-to-panel transmission distance of a CP-215 transmission system will differ according 
to the transmission speed, the number of stations connected, the number of junction boxes 
(JC215-01 or JC215-02) connected, and the length of the transmission cable within the panels. 
In general, the maximum transmission distance of panel-to-panel cables will be as  follows. 

- Maximum transmission distance in the case of 4 Mbps = 520 - 4.5N - 3.OL, - 5.OM (m) 
Maximum transmission distance in the case of 2 Mbps = 727 - 8.48N - 2.58L, - 6.06M (m) 
Maximum transmission distance in the case of 1 Mbps = 1041 - 14.ON- 2.08L, - 8.33M (m) 

N : number of stations and repeaters connected 

L, : length of panel-to-panel cable (m) 
M : number of JC215-01 or JC215-02 units connected (however, the junction boxes at the IN side and the OUT 

side of a panel will be counted as one junction box in the case of JC215-01) 



Table 10.1 shows calculation examples of the maximum transmission distance when 32 stations a 
connected. Fig: 10.18 shows an example of a system confimration, and Fig. 10.19 shows a wirii - - - 
example. 

TablelO.l .Calculation Examples of the Maximum ~ransmission Distance 
(when 30 stations are connected) 

(Note 1) : L, indicates calculation examples for the case where the total wiring length of the in-panel cable = 55 m an 

where 20 JC215-01 units are used. 
(Note 2) : L,, and L, indicate calculation examples for the case where 16 stations are connected to the left and right of 

Transmission 
Speed 

4Mbps 
~ M ~ P s  

lMbps 

0: 75 n terminal resistanca 

1 .  . . 

.. Fig. 10.18 CP-215 System Configuration . . Example 

Length of Panel-to-Panel Cable - . wiring 
L": without mnneeted . . 

170 mm or less 
270 mm or less 

420 mm or less 

Fig. 10.19 Wiring Example for CP-215 Interface 

terminal 

Total Wiring Distance 

600 m 
900 m 

1400 m 

resistance 

Lo,: with 1 repeater connected 

1100 m 

1550 m 
2350 m 

L,: with 2 repeaters connected 



10. INSTALLATION AND WIRING 
(3) CP-2161F module CP-216 interface 

Precautions - Be sure to provide the interface line as a separate line apart from the power line, control line, 
and power supply line. - Attach terminal resistances to both terminal stations of the transmission line. 
Panel-to-panel cables for wiring should be YS-IPEV-S(Cu) IPX 1.25 mm2 (75fl type) (made 
by Fujukura Corporation). 
Provide a separate repeater in cases where the wiring length is long. 

Calculation of the Transmission Distance 
The panel-to-panel transmission distance of a CP-216 transmission system will differ according 
to the transmission speed, the number of stations connected, the number of junction boxes 
(JC215-01) connected, and the length of the in-panel transmission cable. In  general, the 
maximum transmission distance of panel-to-panel cables will be as follows. - Maximum transmission distance in the case of 4 M b ~ s  = 520 - 4.5N - 3.OL. - 5.OM (m) . , 

Maximum transmission distance in the case of 2 Mbps = 727 - 8.48N - 2.58L, - 6.06M (m) 
Maximum transmission distance in the case of 1 Mbps = 1041 - 14.ON - 2.08L, - 8.33M (m) 

N : number of stations and repeaters cnnnected 

L, : length of in-panel cable (m) 
M : number of JC215-01 units connected (however, the junction boxes a t  the IN side and the OUT side of a bus 

will be counted as one junction box. 

Table 10.2 shows calculation examples of the maximum transmission distance when 30 stations 
are connected. Fig. 10.20 shows an example of a system configuration, and Fig. 10.21 shows a 
wiring example. 

Table 10.2 Calculation Examples of the Maximum Transmission Distance 
(when 30 stations are connected) 

Transmission 
Speed 

(Note 1) : Lo indicates calculation examples for the case where the total wiring length of the in-panel cable + 55 m and 
where 20 JC215-01 units are used. 

(Note 2) : L, and L, indicate calculation examples for the case where 16 stations are connected to the left and right ofa 
repater(s). 

4Mbps I 170 mm or less 

Conditions for the Number of Stations Connected 
With regard to the number of stations connected, restrictions in terms of transmission performance 
must be taken into consideration in addition to the above restrictions. 
Table 10.3 shows the maximum number of stations that can be connected in terms of transmission 
performance. 

Length of Panel-bPanel Cable 
Wiring 

4: without any repeaters connected 

Table 10.3 Maximum Number of Stations Connected 

600 m 

Expanded (Remote U0) 1 16 I 24 I 26 
Expanded (Inverter) 15 15 15 

Total Wiring Distance 

350 m 

L; with 1 repa te r  connected 

600 m 
1250 m 

2Mbps I 270 mm or less 

4: with 2 repeaters connected 

900 m 
lMbps I 420 mm or less 1400 m 



Repeater Rep0.e 
CP-216 

I I I I L H 
Slave Slave Slave Slave Slave 

statjon station station statlon station 
Rep"* 

' 

Fig. 10.20 CP-216 System Configuration Example 

- 0 : 75 Cl terminal resistan 

Fig. 10.21 Wiring Example of a CP-216 

(4) CP-217 Module RS-232 lnteriace 
Precautions - Be sure to provide the interface line as a separate line apart from the power line, control lir 

powersupply line, and other transmission lines. - The RS-232 interface of the CP-217 interface module has  both DSUB-9 pin (CN1) and 
standard DSUB-25 pin (CN2). - The m'iximum length of the RS-232 cable is 15 m. Keep the cable length as short as possib: 
The RS-232 interface of the CP-217 module is nonisolated type. Noise on the connecti~ 
terminals may cause a malfunction. If this happens, use shielded cable or a modem to redu 
noise., 



10. INSTALLATION AND WIRING 

Table 10.4 shows the connection of CP-217 RS-232 transmission line. 

Table 10.4 CP-217 RS-232 Transmission Line Connection 

CP-9200SH 217IF (CN7) Cable connection and 
Signal name I Pin No. Signal direction 

Called station (DSUB9-pin) 
Pin No. I Sienal name 



(5) CP-2171F Module RS-4221485 Interface 
precautions - Be sure to provide the interface line as a separate line apart from the power line, control 

power supply line, and other transmission lines. 
The RS-4221485 interface of the CP-217 Interface Module has an MR %pin (CN3). 
The RS-4224485 cable length is 300 m max. Keep the cable length as short as possible. 

- The RS-4224485 interface of the CP-217 module is non-isolated type. Noise on the connec 
terminals may cause a malfunction. Use a shielded cable or a modem to reduce noise. 

- In the case of RS-422, insert a terminal resistance as needed. Terminate at  the receiving 
In the case of RS-485, provide terminal resistances at  both terminal stations of the transmir 
circuit. The terminal resistance may be inserted by the front DIP switch of the CP-217 mo~ 

CP-217 
RS.4221485 Interface p - 8 )  

Fig. 10.22 Wiring Example for RS-422 

. . 

resist- 

0: 120 fl terminal resistance 

~- 

RS-42W485 Interface (M%8) 

; m - 3  
. rn 

m - 4  m 

Fig. 10.23 Wiring Example for RS-485 



10. INSTALLATION AND W W N G  
(6) CP-2181F Module CP-218 lnterface 

Precautions 
Be sure to provide the interface line as a separate line apart from the power line, control line, 
power supply line, and other transmission lines. 
The AUI Interface of the CP-218IF module has a DSUB-15 pin (with slide lock). It can use 

Ethernet standard transceiver cables (for example: DAISET-1581B) made by Mitsubishi 
Electric Corporation available on market. 

Ethernet transceiver cable 
\ I 

CP-218IF 
Module 

9 I -Ethernet transceiver 

+ I  I 
U 
- Ethernet coaxial cable (Yellow cable) 

Fig. 10.24 CP-218 Wiring Example 

(a) When using TAP2 (b) When using TAP-I 

Fig. 10.25 CP-225 Wiring Example 

(7) CP-2251F Module CP-225 Interface 
Precautions 

Be sure to provide the interface line as a separate line apart from the power line, control line, 
power supply line, and other transmission lines. 
The CP-225 interface of CP-225IF module is provided with a PS connector. Use TAP-1 or 
TAP-2 to connect to a coaxial cable. 

CP-2251F module 

Transmission connector 

CP-225IF module 

Transmission 
connector 

5C2V or 5C2V (Cu, Fe)-ZV 

5C-2V (Cu, Fe)-ZV 



(8) CP-25001F Module CP-2500 Interface 
Precautions 

Be sure to provide the interface line as a separate line apart from the power line, control lu 

power supply line, and other transmission lines. 
The CP-2500 interface of the CP-2500IF module uses the BNC type coaxial connector. Conn 
the T-shaped branching connector to the module and connect the BNC type coaxial cable 
the T-shaped branching connector. 

Install a terminal CP-2500IF 

resistance on the last Module 

terminal. I 

BNC type coaxial cable -----r 

Fig. 10.26 CP-2500 Wiring Example 



10. INSTALLATION AND WIRING 
(9) EXlOlF Module Expansion Cable Interface 

Precautions 
Be sure to provide the interface line as a separate line apart from the power line, control 
line, power supply line, and other transmission lines. 
Use a standard cable (Chapter 2 "PRODUCT LISTS") for the expansion interface cable. 
The expansion interface cable of the EXIOIF module uses a 100-pin half pitch connector 
(DX10BM-100SE) [made by Hirose Electric Corporation]. 

n EXIOIF 
Module 

The CNllIN connector of the CPU 
mounting rack (Rack 0) is not 
connected. 

'kl EXIOIF 
Standard cable Module 
87317-13000 or 
87317-13100 

EXIOIF 
Module 

EXOIF 
Module 

The CN2IOUT connector of the last rack 
(Rack 3) is not connected. 

Fig. 10.27 EXlOlF Wiring Example 
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(10) 2000101F Module Expansion Cable Interface 
preca&ons 

Be sure to provide the interface line as  a separate line apart from the power line, control 1 
power supply line, and other transmission lines. - Use a'standard cable (Chapter 2 "PRODUCT LISTS") for the expansion interface cable. 
expansion interface cableof the 2000IOIF module uses a 100-pin half pitch connector (I 
5OSA-1L1) [made by JAPAN AVIATION ELECTRICS INDUSTRY. LTD.]. 

CP-9200SH 2000IOBUF 
2000IOIF Module Module 

. JZMSZ-W20-l(0.5 m) 
JZMSZW20-2 (1.5 m) 

. 0 . . 

Fig. 10.28 CP-2000101F Wiring Example (Horizontally installed) 

- 
200010BUF 
Module 

: Fig. 10.29 CP-2000101F Wiring Example (Vertically installed) 



10. INSTALLATION AND WIRING 
(1 1) 8201F Module CP-820 Local I10 Cable Interface 

Precautions 
Be sure to provide the interface line as a separate line apart from the power line, control line, 
power supply line, and other transmission lines. 
When installing a 820IF module a t  the end of cable, use a 820IF module with terminator 
(Product code No.: 87317-90200). 

Flat cable with 40eore grand plane 

87317:90200 
(with terminator) 

$M 
(without terminator) 

LSM 
(with terminator) 

When installing a 820IF module in the middle of cable line, use a 820IF module without 
terminator (Product code No.: 87317-90210). 

Flat cable with 40-core grand plane 

LSM 
(with terminator) 

87317-90210 LSM 
(with terminator) (with terminator) 



Installation 
Signal grounding of CP-9200SH and.CP-820: Connect OV to the exclusive class 3 (groun 
resistance 100  or less) grounding with a grounding cable of 60 mm2 or more. 
Frame grounding of CP-9200SH and CP-820: Connect to the exclusive class 3 (groun 
resistance 1 0 0  or less) grounding pole with a grounding cable of 14 mm2 or more. 

CPU panel CP-820 panel 

FG 1 1 
14 mm2 or 
more 

60mm:kmore ! 

. - Exeluswe class 3 grounding (grounding resistance 1 0 n  or less) 

: 14 mm' or more 
Exclusive class 3 gmunding (punding resistance ion dr less) 

(12) SVB Module MECHATROLINK 
Precautions 

The SVB module can be connected to the CP-216 or the MECHATROLINK interface. 
For the connection to the CP-216 interface, refer to 10. 3. 4 (3) CP-216 IF Module CP-2 
Interface. 
Be sure to provide the interface line as a separate line apart from the power line, control lin 
power supply line, and other transmission lines. 
Provide terminal resistors (120 n) on both terminals for the transmission line. 

MECHATROLINK transmissions 

Transmission distance ( 50 m 
Max. number of stations 1 14 stations i 



10. INSTALLATION AND WIRING 
Communication circuit 

\ 
USB connecta 

SERVOPACK connected at 
the end of the cable 

, 
, MR connector 

Notes: 1. Do not use connector pin No. 1 on the SVB module. 
Use connector pin NO. 4 for one-point grounding of the entire shield of the 
MECHATROLINK. 
Normally, to the wiring a s  shown in the above diagram. 

2. The SERVOPACK is equipped with a built-in terminator. Switch the terminator ON or 
OFF by the connector connection. 



11. HOT SWAPPING 

I I HOT SWAPPING 

Replacing a module with power supplied is called "Hot 
Swapping". 

This chapter explains the procedures for hot swapping. 



The CP-9200SH is designed for hot swapping (replacing a module with power supplied). 
Since the CPU module is always updating the data with the mounted mbdules, it is necessary to s 

the data transmission operation of modules with the CPU module when replacing a module. Therefi 
when a module for which stopping the data transmission with the CPU module is not possible (Refe 
Chapter 5 "COMPONENT.MODULES".), is mounted, hot swapping is not allowed. 

Hot swapping'procedures (Example with CP-213 IF module) 

Module before replacement 

Screw, 
I 

O Set BUS swntch of module to HALT slde 

@ Confirm that RMV LED on the module front fa, 
xuv. ht. 

Screw-. 

@ Lmsen two screws on right upper and left botta 
module to remove the module. 

-.Screw 
@ With BUS switeh of module on HALT side, mau 

module. 

) @ Co- that REV LED on the d u l e  front face i 

8 Tighten two m w s  on right upper and Left bottom 

module. 

0 Set BUS switeh of module to ACT side. 

\ @I Confirm that RMV led is unlit. 

I (9 Cin!irm that RUN LED is lit. 

Note: Be i w e  toset the BUS switch of the module to be removed to HALT side and confirm tk 
the h f V  LED is lit before removing the module. 
While the RMV LED is unlit, the CPU module is updating the data with each modu 
Therefore, removing a module with the RMV LED unlit causes a n  error in data updati 
with other modules, which may cause an  error in the system operation. 
For hot swapping of EXIOIF module, confirm that the RMV LED is lit and disconnect t 
cable, then remove the module. To mount the module, insert the module, then connect t 
cable. . 



12. TRIAL OPERATION AND REMEDIES FOR MALFUNCTIONS 

TRIAL OPERATION AND 
ACTIONS TO BE TAKEN 

12 IN CASE OF TROUBLE 

This chapter describes the trial operation procedures and 
the actions to be taken in case of trouble. 



12.1 Trial Operation 

12.1.1 Check Matters 
Check the items in Table 12.1 for a trial operation after wiring the CP-9200SH. 

Table 12.1 Check Item 

UO lines 

Chkk Item 

Connection cables 

Check Matters 

: Are any terminal screws not loose? 
Is the crimp terminal, etc. not short-circuited? - Is the terminal block connector attached securely? 
Is the module mounted securely? - Is the connecting cable between the modules connected properly and 
locked? 

t Is the CP-717 connecting cable connected properly and locked? 

Connection ofthe power and I - Has the wiring been performed corredly? 

12.1.2 Trial Operation Procedures 

After mountingand wiring the CP-9200SH and checking the items in Table 12.1, refer to Fig. 12.1 
the trial operation procedures. 

0 Check the connection of the power supply voltage and the 
terminals. 

@Check the connection of the power supply voltage and the 
terminals for the U0 equipment. 

@Turn on the power and wnlirm that the RDY LED and the RUN 
LED are lit. 

,. J 
3 Debug @Correct problems of the program if any. I 

@'The program is saved tu flash memory, hard disk, or floppy disk 

@ R i n t  out the program contents with a printer. 

6 
2 

Fig. 12.1 Trial Operation Procedures 

Trial Operation. @ b a d  the program and check the sequence operation. 

. J : . .  

I 

5 Operation 
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Actions to be Taken in Case of Trouble 

Operation conditions and trouble conditions of CPU module can be known Gom the  indkator lamps (LEDs) on the 
CP.9200SH surface and by referencing the  system (S) registers. A list of indicator lamp (LED) conditions a re  
shown in Table 12.2 and the system register configuration is shown in Table 12.3. Take appropriate actions according 
to the check flows. (The referencing of a register with register No.IlWO0 in word units is expressed as SWOUUO 
0.  The referencing of the A th bit of a register with register No.UU000 is expressed a s  SB00UUD). 
With CP-9200SH, the following two types of trouble may occur: 

Critical fault : The content of the fault is indicated by the indicating lamps and the  execution of the  program is  
stopped. - Alarm : The content of the fault is indicated by the  indicating lamps but  the execution of the  program is  
continued. 

Table 122 Operation Conditions and Faults as Indicated by the Indicating Lamps (LED) and the Actions to be Taken 

I Description of Indication 

i 

(offline stop mode). 

I 
)I  User program is  being execute 

initialized. 
(2) The scan time setting is fault. 

Hardware fault 
(1) Flashes 2 times : RAM diagnosis 

(2) Flashes 3 times : ROM diagnosis 

(3) Flashes 4 times : CPU h c t i o n  
diagnosis e m =  

(4) Flashes 5 times : FPU function 

(2) UO e m r  (SB000419) 

There is an user program e m r  or a hardware failure 
if this condition continues for more than 1 second. 
Perform the countermeasure against the system 
e m r ,  as explained on the nexr page. 
This condiuon is entered when the STOP operauon is 
performed at CP-717 or when the RUN switch on the 
surface is 8et to OFF. The online running made can be 
entered by performing the RUN operation in the 
System Definition Sereen of the CP-717 or by turning 
ON the RUN switch. 
This condition will be entered normally. 

Refer to 12.2.2, "Actions to be Taken in Case ofUser 
Program Error". 
Clear the program memory in System Definition 
Screen of CP-717. If normal conditions are not 
restored, a hardware fault may be suspected. 
Replace the CP-9200SH. 
A hardware failure has warred. 
Perform the countermeasure against the system 
e m r ,  as explained on the next page. 

Actions 

Replace the battery 
Refer to 12.2.3, "Actions to be Taken in Case of 
Operation Emr." 
Refer to 12.2.4, "Actions to be Taken in Case of UO 
Conversion Error". Check whether the power of the 
Optional UO Module has been turned on. 



odieatinp Lamp 

Description of Indication Actions 1 

3) An iUogieal intemption has 
occurred (SB00041A). 

rake the following actions: 
3 Load the user programs again, and perform the 

e m r  reset with the System Definition Screen of 
the CP-717. 
AfLer a few &nds, cheek SBW041A and go to @if it 
is ON. 

23 Check the influenee of noise and take proper measures 
ilnecessary, and then perform the e m r  reset in the 
System Definition Saeen oftbe CP-117. If SB00041.4 
is fo&d ON in a few seconds, the hardware can 
be malfunctioning. Replace the CP-9200SH. 

Refer to 12.2.5, "Actions to be Taken in Case of 
Ransmission Error". 
Refer to Table 12.4 " System Status ". 

Alarm 

4) Transmission error (SB00041B). 

1) CP-717 connection information 
~ystem regist 
no LED 
ndications) 

Refer to Table 12.4 " System Status ". I 2) Hardware status 
momentary intemption, RUN/STOP 
est mode, ete.) 

iardware fault 
if this mndition continues for more than 1 second. 
Perform muntermeasures against the system errors 
as explained on this page. 

(1) Flashes 2 times 
: RAM diagnosis error 

(2) Flashes 3 times 
: ROM diagnosis error 

(3) Flashes 4 times 
: CPU function diagnosis error 

(4) Flashes 5 times 
: FPU hrnetion diagnosis error 

(5) Flashes 6 times 
: RTC intemptlrm time diagnosis e m )  

(6) Flashes 7 times 

Test mode 

~. 
: %!DT overtime diagnosis e m r  

: Unlit, 0 : Lit, * : Flashing, - : Any wndition (Note) In the In Lam 

, . 
Countermeasure against System,Error 1 

Perform the following operations when a system error occurs. 
Turn off the power, set the RUN switch on the front cover to OFF and then turn ON the power again. 

If the offline stop mode is entered, an error has occurred in the user program. Reload the user pro- 
gram. If the offline stop mode is not entered, a hardware fault is suspected. Replace the CP-9200SH. 
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Table 12.3 Configuration of the System (S) Register 

System Service Register 

System Status 
(Refer to Table 12.4.) 
System Error Status 
(Refer to Table 12.5.) 
User Operation Error Status 
(Refer to Table 12.6.) 
System Service Execution Status 

Interruption Input Status 

User Operation Error Status 
(Details) 
(Refer to Table 12.7.) 
System UO Error Status 

System Reserved 

System analysis status 

System Reserved 

System Operation Error Status 

System Reserved 

Interruption Status 

Svstem Reserved 

The details of the system status are given in Table 12.4 
Refer to Appendix A "Data Memory Assignment List" concerning the bit configuration. 
Refer to 2.4 "System Status" of Appendix A for information on Table 12.4. 

I Hardware Status I SW00048 IHar2 

Table 12.4 System Status 

Name 
System Reserved 

CPU Status 
CPU Error Status 
RTC Count 
GND Count 
System Reserved 

Resister No. 
SW00030 

to 
SW00039 
SW00040 
SW00041 
SW00042 
SW00043 
SW00044 

to 

Remarks 

(Unused) 

Status report 
Error information 
Incriminated by 1 on every RTC interruption. 
Number of times the online ground self-diagnosis has been executed. 

(Unused) 



12.2.1 Check flows 

Power supply check flow, system check flow, and external environment check flow are shown below. 

. . 
(1) Power Supply Check Flow - 

The RDY LED, RUN LED is unlit 

I 

Not supplied 
Is the power being supplied? Supply the power. 

Out of range Bring the voltage within the prescribed 
voltage variation range. 

PS-01 module : 
85 V to 132 VAC 
90 VDC to 140 VDC 

PS-02 module : 
170 V to 230 VAC 

PS-03 module : 

Retighten the terminal board screws 

Or, replace the pow? supply line. 

E n d  , 
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(2) System Check Flow 

The RDY LED, RUN LED are unlit 

With CP-9200SH RUN switch OFF 
Oeft), turn M.RST switch from ON 
(right) to OFT (left), or turn power 

supply ON again. 

Perform the external envimnment 

v 
There is a program abnormality. 
Reload the program. 

L 
Set RUN switch to ON (right) and 
then perform RESET, or turn on the 
power again. 

End 
\ 

Replace CP-9200SH 



(3) External Environment Check Flow 

External Environment check 

A b e  55 'C > Consider the use of a fan or air cooling, 
etc. 

Below 0 'C > Consider the use of a space heater, ete. 

Out of range Consider the use of an air conditionel > ete. 

Attach a surge killer, etc. to the noise 

I 

Consider the panel structw. 
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Actions to be Taken in Case of the User Program Error 

When the RUN and ERR LEDs of CP-9200SHlCPU module are both lit a t  the same time, the occurrence 
of any of the 18 types of serious failures shown in Table 12.5 can be suspected. 

Table 12.5 Classification of Serious Failure Errors 

Resister No. 

SW00050 

Error Classification 

OOOlH : watchdog time over 
0002H : bus time over 
0006H : execution of a breakpoint interrupt 
0007H : BOUND error 
0008H : execution of an undefined instruction 
OOOCH : double fault 
OOODH : illogical TSS 
OOOEH : segment does not exist 
OOOFH : stack error 
OOlOH : general protection error 
OOllH : page fault 
0012H : segment boundary check 
0041H : ROM diagnosis error 
0042H : RAM diagnosis error 
0043H : CPU diagnosis error 
0044H : FPU diagnosis error 
0051H : multi-CPU coordinated stop " 
0081H : integer operation error 

(overflow/underflow) ' 
0083H : integer operation error 

(division by 0) 
0084H : real-number operation error 

(FPU segment does not exist) ' 
0085H : real-number operation error 

(overflow/underflow/division by 0) 
0088H : index error 'a 

*I: Only for multi-CPU configuration 
*2: Only for 87317-3-30000-SO305 and later 

In Table 12.5, the serious failure errors other than "0001H:  watchdog time over", " 0 0 8 1 H :  integer 
operation error (overflow/underflow)", "0083H: integer operation error (division by O)", "0084H: real- 

number operation error (FPU segment does not exist)", "0085H: real-number operation error 
(overflow/underflow/division by O)", and "0088H: index error" are system errors. Take a 

countermeasure against system errors as shown in 12-4. 
"0001H: watchdog time over" can be a system or user program error. Investigate and eliminate the 
cause, then turn the power ON from OFF to restart the operation. 
"0081H: integer operation error (overflow/underflow)", "0083H: integer operation error (division by 
O)", "0084H: real-number operation error (FPU segment does not exist), "0085H: real-number 

operation error (overflow/underflow/division by O), and "0088H: index error" occur only when 1 is set 
for SW00013 (operation error processing). Investigate the cause for user program error, and take a 
corrective action for operation error, refemng to 12.2.3 "Actions to be Taken in Case of Operation 

Error". 
"0051H: multi-CPU coordinated stop" indicates that own CPU stops, following to a breakdown of the 
other CPU when the coordinated stop mode is set in the system configuration definition. Investigate 
the cause of breakdown of the other CPU. 

12-9 



(1) lnvestigation of the Program Type in Which the Faul Occurred 
Check the eontents of SWOOO55 (program type) in accordance with Fig. 12.2 and investigate whet1 
the fault occurred within a drawing or within a function. 

. . 

System error 

~e;form the m u n k e a s u r e  against system emor p.12-4). 

OOOlH An error has oeeurred within a drawing. 
0002H Conduct (2) "Investigation of the Drawing in Which the Error 

Within drawing Occurred". 0003H 
0005H A malfunction has occurred within a function. 

Conduct (3) "Investigation of the Function in Which the Error 
OcculTed". 

Fig. 12.2 ~nvesti~ation of the Program Type in Which the Fault Occurred 

(2) lnvestigation of the Drawing in Which the Fault Occurred 
Check the contents of SWOOO54 (error task) and ~ ~ 0 0 0 5 6  (Error DWG No.) and determine C 

Type of Drawing Drawing No. 

drawing in which error occurred. 

I 1 O O M  H 1 ~ r k d c h i l d  drawing (MH is the grandc hl 

U I drawing NO.) 
(Example 1)' Ifthe error task is 0003H and the DWG No. is FFFFH, fault oceurred in drawing H (parent drawir 

, : 
(Example 2) If the e k  task is 0005H and the DWG No. is OAOOH, fault occurred in drawing L10 (child drawin 
(Example 3)' If the e m r  task is W05H and the DWG No. is 3012H, fault occurred in drawing Ida. 18 (ground c 

drawing). 

Fig. 12.3 lnvestigation of the Drawing in Which the Fault Occurred 
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(3) lnvestigation of the Function in Which the Fault Occurred 

If the DWG No. (SW00056) is 8 000 H, fault occurred in a function. Follow the procedure of 
Fig. 12.4 and determine the function in which the fault occurred and the drawing and step No. 
at which this function is referenced. 

I Determine the  drawing which 
references the function. 

Determine the 
drawing No. 

I ~ ~ 0 0 0 5 8 l  W e  of DWG referencing the function I 

1 01 00 H I h&on (00 H is the system management No.) 

FFFFH 
00 OOH 
O W  H 

0008H I Function Determine the step No. 

~ ~ 0 0 0 5 9 1  DWG step No. at which the function is referenced I 

- - - 
Parent drawing 
Child drawing (UOH is the child drawing No.) 
Grandchild drawing (M H is the grandchiid drawing 
No.) 

nnnnn I Step No. at which the operation errur has occurred. 

nnnnn is in decimal form. 

(Example 1) USWW051 is 0003H, SW00058 is FYYYH, and SW00059 is 00100, an error oeeurred the function refereneed 
a t  step 100 of drawing H (parent drawing). 

(Example 2) If SWW057 is OOO8H and SW00059 is 00050, a function in which an error oecumed is being referenced a t  
step 50 of a certain function. Since i t  cannot be specified which function is referencing the function in 
which the error occurred, use the CP-717 to investigate all functions registered in the Function Map 
sueen and 6nd a function that is referencing a t  step 50. The error is occurring with that function. 

Fig. 12.4 Investigation of the Function in Which the Fault Occurred 



A system error status list is shown in Table 12.6. 

Table 12.6 Svstem Error stads List 

Name 
Error type 
Error code 
Error IP 
Error CS 
Error task 

Program type 

Error DWG No. 

Function referencing 

Function referencing Parent drawing :FFFFH 
DWG No.' I SW00058 / Cbdd &wing : 00 OOH (00 H : child drawine No3 I 

Resister No. 
SW00050 
SW00051 
SW00052 
SW00053 
SW00054 

SW00055 

DWGtype , - 

Remarks 
See Table 11.5. 
For system error analysis 
For system error analysis 
For system error analysis 
0000H: System 0001H: DWG A 0002H : DWG I 
0003H: DWG H 0005H: DWG L 
0000H: System 0001H: DWG A 0002H : DWG I 

~ ~ 0 0 0 5 6  

0003H: DWG H 0005H: DWG L 0008H : Function 
Parent drawing :FFFFH 
Child drawing : 00 OOH (00 H : child drawing No.) 
Grandchild drawing : O W  H (M H : grandchild drawing No.: 
Function : 8 0 0 0 H  (OOH : system management K 
Twe of the DWG that references the function in which an error murrer 

SW00057 

I 
- ..... 

O k 1 ~  : DWG A 0002H : DWG I 0003H : DWG H 
0005H : DWG L 0008H : Function 
No. of the DWG that references the function in which an error occurred. 

SW00070 
t o .  System reserved 
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Actions to be Taken in Case of Operation Error 

When a numerical operation error (underflow, overflow, or division error) occurs in an user program 
@WG, function), the operation error processing drawing (DWG A00 I DWG HOO I DWG LOO) of the 
corresponding DWG is executed. Thereafter, the execution of the original user program is continued 
using numerical values designated by the modification A register. 
If a corresponding operation error processing drawing @WG A00 I DWG I00 1 DWG HOO I DWG LOO) 
does not exist, the execution of the original user program is continued using numerical values (defaults) 
set by the system. 
For the CPU module version 87317-3000-SO305 and later, an action a t  occurrence of operation error 
can be selected by setting SW00013 (operation error processing). 
When SW00013 = 0, the above explained processing is performed at  occurrence of operation error, 
and operation is continued. 
When SW00013 = 1, the error processing is not performed at  occurrence of operation error, and the 
system operation is stopped. And the status a t  this moment is reported to SW00050 and later for 
system error status. 
Note: SW00013 is cleared at  turning power ON. 

(1) Actions to be Taken in Case of Operation Error 
O Reporting of the Operation Error 

When an operation error occurs, the error data shown in Tables 12.7,12.8, and 12.9 are collected 
and stored in the corresponding system register area. 

O Default Processing by the System 
If a corresponding operation error processing drawing does not exist or if the error cannot be 
processed by a user process, the default process set by the system, shown in Table 12.9, is 
performed and the execution of the user program is continued. 

@ Pmcesses in the Operation Error Processing Drawing 
A program example of an operation error processing drawing is shown in Fig. 12.5. 
In the operation error processing drawing of the corresponding DWG, the user checks the error 
codes and stores the numerical values for modification in the A register. 
It should be noted that numerical values set by the system are already stored in the modification 
A register before the operation error processing drawing is executed (see Table 12.9). 

If numerical values are not stored in the modification A register in an operation error process, 
the results will be the same as that of the program shown in Fig. 12.5. 



Fig. 12.5 Example of an Operation Error Processing Drawing (LOO) 

(2) lnvestigation and Countermeasures against Operation Errors 
If a numerical operation error occurs, the program may not be executed properly. Investigate 
correct the e v r  program in the following proceduies. 

O Investigation of the Existence of an Operation Error 

Display the system (S) register of Table 12.7 on the CP-717, and investigate the error count for 
drawing. When the count is incriminated, an operation ehor occurs, conduct the survey of @. 

Table 12.7 Investigation of the Existence of a n  Operation Error 

Name I Data Address I Remarks 

*: Refer to Table 12.9 concerning the error codes. 

DWGA Errormimt 
Error mde+ 

DWG.1 Errormunt 
Error mde. 

DWG.H Errorm&nt 
Error mde' 

System reserved I 

DWG.L Errormunt 
Ermr mde* 

SW00080 
SW00081 
SW00082 
SW00083 
SW00084 
~ ~ 0 0 0 8 5  
SW00086 
SW00087 
SWOOO88 . 

SW00089 

Indicates the number of times an error has oeeurred in DWG.A 
Holds the same data a s  SW00111. 
Indicates the number of times an error has occurred in DWG.1. 
Holds the same data as SW00127. 

Indicates the number of times an error has occurred in DWG.H. 
Holds the same data a s  SW00143. 
(Unused) 

Indicates the number of times an error has occurred in DWG.L. 
Holds the same data a s  SW00175. 
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O Investigation of the Contents and Location of an Operation Error 
Investigate the operation error status (see Table 12.8) of a DWG for which the error count has been 
incriminated. 

lnvestigation of the Error Contents 
Check the contents of the error from the error code. 
If the error count (SWOOOS4) is incremented, investigate the error code (SW00143). If the error 
code is 0001H, an underflow occurred inside DWG.H. 

lnvestigation of the DWG No. 
Check the No. of the drawing in which an error has occurred from the error DWG No. 
The error occurred in the parent drawing if the error DWG No. (SW00056) data is FFFFH, in a 
child drawing if the data is 00 OOH, and in a function if the data is 8000 H. 

If an Error Occurred inside a Function 
If an error occurred inside a function, check the drawing No. and the step No. referencing the 
function from the function referencing DWG type (SW00057), the function referencing DWG No. 
(SW00058), and the function referencing step No. (SW00059). 

@ Correction and Check of the Program with Operation Error 
After the cause of operation error has been clarified, correct the program using CP-717. After the 
correction of the program, reset the operation error count a t  the register list and confirm that the 
count is not incremented. 
Lastly, perform the error reset operation a t  the System Configuration screen and confirm that the 
indicator lamps (LED) are in the online run mode condition. 

I Table 12.8 User Operation Error Status 
I 

Remarks 

Parent drawing : FFFFH 
I Child drawing : D l  OOH (03 H : child drawing No.) 

Grandchild drawing : WM H (M H : grandchild drawing No.) 
: 8000 H (000 H : system management No.) 

Function referencing DWG No. 
No. of the DWG that references the  function in which an operation 
emor occurred. 

Function referencing DWG step No. 
Step No. of the DWG that references the function in which an operation 

e eno r  m u  

(Note) : The head register No. in the above table will be as follows according to the type of DWG. 
DWG.A : SW00110 (SW00110 toSW00125) 



Table 12.9 Error'Code Data and ~ r r &  Contacts - - 

OlOxH IInteger operation m r w i t h i n  operation e-1 X IDefault indicated a h  

:rror code 
OOOlH 
0002H 
0003H 

drawing (x = 1 to B) 
OOlOH IInteeer storaee - non-numeric error I 0 IStoraee uner-ted I000001 , . - - - - .-----, 
OOllH llnteger storage - underflow 1 0 . Istorage unexeeuted [ - 327681 
0012H lhtsger storage - overflow 1 0 Istorage unexmted [+32767] 

Error Contents 
Integer operation - underflow 
Integer operation -overflow 
I n t e ~ e r  operation - division error 

0021H [Real number storage, underflow I 0 Istorage unexwuted [ - 1.OE+38] 
0022H IReal number storage - overflow I 0 ' Istorage unexeeuted [l.OE+38] 
0023H [Real number 0~eration - division-bv-zem error 

User" 

0 
0 
-0 

: 0 : A value other than the system default value can be set by the user program. 
X : The system default value is fixed, the user m o t  set a value other than thesystem default. 

System default'' 
- 32768 [ - 327681 
32767 [32767] 
[A reeister remains the samel 

0032H 
0033H 
0034H 
0035H 
0040H 

to 
0059H 

'2 :The numerical value in [ ] is the numerical value which the system sets in the modi6cation A register as  a default \ 
prior to the execution of the user operation error drawing. 

12.2.4 Actions to be Taken in Case of VO Error 
When an input error occurs,,the error status is reported to the system (S) register as shown in 

12.10. 

Real number operation - exponent overflow 
Real number operation - division error (non-numeric 010) 
Real number storage : exponent underflow 
Real number operation :stack error 
Real number operation m r  within standard system function 

Table 12.10 System i10 Error Status 
Name 

VO error count 
Input error munt 
Input error address 
3utnut error count 

0040H: SQRT I 0041H: SIN 1 0042H: COS 
0043H: TAN 1 0044H: ASIN ' I 0045H: ACOS 

,0046H: ATAN 1 0047H: EXP I 0048H: LN 
'0049H: LOG 1004AH. DZA I 004BH: DZB 
004CH: LIM 1 1 004DH: PI I 004EH: PD 
0 0 4 ~ ~ :  PID I 0050H: LAG I 0051H: LLAG 
0052H: FGN I 0053H: IFGN I 0054H: LAU 
0055H: SLAU I W56H: REM 1 0057H: RCHK 
0058H: BSRCH I 0059H: SORT I 

lOWH or 2000H is added in the case of index error. 

. X 

X 

X 

X 

X 

iystem reserve 

Maximum value 
Operation unexmted 
StorageofO.0 
Operation unexeeuted 
Interrupt operation & set output = 0.0 

VO error status 

Register No. 1 Remarks I 
SW00200 1 Number of times an U 0  error has occurred 1 

1 input error has occurred -- 
swoDz0" [The newest input e m r  address (register No. o f lWU3m) 

r has occurred 

00) 
SW00205 I Number of times system bus errors detected 

to 1 slot error status 

to 
SW00215 

Slot 3 error status 

SW00420 
to 

SW00423 

I 

Slot 55 error status 
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Actions to be Taken in Case of Transmission Error 
When a transmission error occurs in the system UO, the error status is reported to the system register 
as shown in Table 12.11. It is valid for 13 modules: CP-213IF, CP-215IF, CP-2161F, CP-225IF, CP- 
2500IF, 2000IOIF. 820IF, LIO-01, CNTR-01, AI-01, AO-01, DI-01, and DO-01. 

Table 12.11 System VO Error Status-2 

(1) CP-213 Station Error Status 
(Example) For slot 2 

Name 
Slot 2 error status 

Slot 3 error status 

Slot 55 e m  status 

F 3 2 1 0 (Bit No.) 
SW00208 SW15 1 ...................... I SW3 I SW2 I SWl I SlYiO 1 

(2) CP-215 Station Error Status 
(Example) For slot 2 

Register No. 
SW00208 

to 
sw00211 
SW00212 

to 
SWOO216 

SW00420 
to 

SW00423 

. . 
F 3 2 1 0 (Bit No.) 

SW00208 S W l 6  I ...................... ( ST#4 ( SW3 1 SW2 ( SWl 

Remarks 
(Varies depending on installed 
modules.) 

(Varies depending on installed 
modules.) 

(Varies depending on installed 
modules.) 

(3) CP-216 Station Error Status 
(Example) For slot 2 . . 

F 3 2 1 0 (Bit No.) 
SW00208 SW15 1 ...................... I S W 3  1 SW2 1 SWl I Unused I 

F E D 
SW00209 Unused SW30 SW29 ........................................... 1 SW17 I ST#16 ] 

............................................ ~ ~ 0 0 2 1 0  1 Unused I 1 Unused 

............................................ ~ ~ 0 0 2 1 1 1  Unused I I Unused ] 



(4) CP-225 Station Error Status 

1 0 (Bit No.) 
SW00208 .................................................................. 

I 

(5) CP-2500 Station Error Status 
(Example) For slot 2 . -. 

...................................................................................... 

F 3 2 -  1 0 (Bit No.) 
...................... swoo~o81 s w 1 5  I I S W ~  I s w 2  I SWI I sn#, I 

I 

I 

(6) 200010 110 Error Status 

(Example)'~or slot 2 

I 

Offset 240 to 255 L~f f se t  0 to 15 

. . Offset 16 to 31 

Offset 1008 to 1024 L~f f se t  756 to ; 

SW00209 

F 9 8 1 0 (Bit No.) 

Offset 296 to 511 L~f f se t  256 to Z 

I I 

Rack 1 SW00208 

Rack 3 

Rack4 

SW00210 

~ ~ 0 0 2 1 1  

...................................................................................... 

Unused I ....................... Unused ( MD#9 I ( MD#2 I MD#1 

~ ~ 0 0 2 0 9  

...................... Unused I ...................... I Unused I MD#9 I I MD#1 

Unused 

...................... Unused I ...................... I Unused I MD#9 I I MD#1 

...................... ...................... I Unused I MD#9 I I MD#1 

Rack2 



12. TRIAL OPERATION AND REMEDIES FOR MALFUNCTIONS 

(7) CP-820 Station Error Status 

Offset 240 to 255 

F 9 8 1 0 (Bit No.) 

L L~f f se t  0 to 15 

Offset 16 to 31 

SW00208 I 

~ ~ 0 0 2 1 0  unused ...................................................................................... I Unused I 

I 
.................................................................. 

~ ~ 0 0 2 0 9 1  I 

I 

(8) LIO-01 Error Status 

(Example) For slot 2 

Offset 296 to 511 L~f f se t  256 to 271 

...................................................................................... 

F 9 8 1 0 (Bit No.) 
SW00208 I Unused ( .................................................................. I Unused I Error 1 Error flag 

I 

Unused Unused 

S W ~ ~ ~ ~ ~ ~  Unused I ...................................................................................... I Unused I 

...................................................................................... 

~ ~ 0 0 2 1 1  

(9) CNTR-01 Error Status 

(Example) For slot 2 

F 9 8 1 0 (Bit No.) 

Unused 

SWo0208 

~ ~ 0 0 2 0 9  

...................................................................................... I Unused 

Unused .................................................................. I Unused I Error I Error flag 

SW00210 

(10) AI-01 Error Status 

(Example) For slot 2 

Unused 

Unused ...................................................................................... I Unused I 
~ ~ 0 0 2 1 1  

...................................................................................... I Unused I 

unused 

F 9 8 1 0 (Bit No.) 

...................................................................................... 1 Unused 

SW00208 Unused 

~ ~ 0 0 2 0 9  

.................................................................. I Unused I Error I Error flag 

SW00211 

~ ~ 0 0 2 1 0  1 Unused I I Unused ] 

Unused 

Unused ...................................................................................... I Unused 

...................................................................................... 1 Unused 
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(1 1 )  AI-01 Error Status 
(Example) For slot 2 

' F  9 8 1 0 @it No.) 
~ ~ 0 0 2 0 8  I Unused I .................................................................. I Unused I Error I Emor flz 

Unused 

(12) Dl-01 Error Status -. 
- 

. . 

(Example) For slot 2 

........................................ ..: ........................................... I Unused I 

~ ~ 0 0 2 1 1  Unused 

F 9 8 1 0 (Bit No.) 

.... ; ................................................................................. I Unused 

SW00208 

~ ~ 0 0 2 0 9  

Unused .................................................................. I Unused I Error I Error fla 

Unused I ...................................................................................... 1 unused 

SW00210 

(13) DL01 Error Status 

SW00211 

(Example) For slot 2 

. .  , . 
Unused 

F 8 7 1 0 (Bit No.) 
SW00208 Unused I ................... I Unused 1 ............ FUA blow, 

I I status (en 

.... < ................................................................................. . . I Unused I 
Unused ......................................................... : ............................ I Unused I 

I DO56 to DO-63 

......................................................... .: ............................ I Unused I 

~ ~ 0 0 2 0 9  

SW00210 

Unused 

Unused 

. . .  : ................................................................................. 

............. .: ........................................................................ 

I Unused I 
. I Unused I 
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Actions to beTaken in Case of the CP-9200SH SVA Error 
When the CP-9200SH SVA is online and operating normally, the status lamps display the Module No. 
(1 to b). If a warning or damage occurs, refer to Table 12.12. 

STATUS1 (7SEG LED) 

Indicating lamp name I Indicating color I 1 STATUS 

State for lamp to be on 
Green 1 7 SEG LED Module No. I ermr indication ( d e r  tu Table 12.12) 

Display I Content 

I. I Hardware reset state 

Table 12.12 LED Display State 

Module No.: No. 1 

Module No.: No. 4 
Module No.: No. 5 

R Module No.: No. 8 
Module No.: No. 9 

Module No.: No. 11 

System reserved 
System reserved 

Remedy 
Indicates hardware reset state. Cheek the dip switch, if even 
that does not restore the former state, replace the main unit. 
(1) This state is entered from one to six seamds after supplying -~ ~ 

power or resetting the machine. The unit is set by the absolute 
value encoder mnnection. If there is trouble in the absolute 
value encoder interface, this state will continue on a single 
axis for 30 seconds. 

(2) If an i n h i t e  Imp is entered in PLC (CPU 1,2) of drawing4 
this state will persist. 

(3) This indicates that the main unit is not registered in the 
module definition. If you want to use this unit, h t  register 
i t  in  the module definition, and then se t  t he  SV fixed 
parameters and Servo parameters for each axis. 

(4) If none of the above causes exists, replace the main unit. 
(5) If even that does not restore the former state, this may imply 

hardware malfunction such as  a synduonization e m r  during 
initialization between the PLC (CPU 1.2) and unit. Replace 
other units and racks in order. 

Indicates Module number (1 to 11). 
This display results when there is no damage or warning, and 
the machine is operating normally. 
Please note that this state also results when axis unused is 
selected. 



Table 12.12 LED Display State (Continued) 

Display ( Cootent 1 Remedy 
IF : Serious failure (operation s t 4  1 If hardware fault oeeur with the main uniZ it should be replace< 

F- - I : Watch dog time over (1) Overtime in the watchdog timer may indicate the posiibilit 

F- 0 - 2 : Synchmnization emr 
that the user program pmessing time exceeds the settin 
for the scan time. Inspect the user program and scan tim 

$ F- 4 - I : ROM diagnostic error --$+;-- X..Y.60. 
$ F- q ' 2 : RAM dinnosac error (2) A synchronization fault indicates problems in synchmnizin I $  1 between the CPU module and other SVA modules. inspe~ 

the other modules. If there is no problem, replaee~th 
mounting base and modules in order. 

F-5-3 : ~ d h p ~ r t i ~ n i n t e ~ p t  - Depending on the eontent of W O O  + ads ofs], check which I 

LI $ W a r n i n g ( s v ~ ~ ~ " 0 ~ " )  the categories an the left have a fault weurring. 

(1) Deviation fault When there is a deviation probiem, refer to the separate daeumer 

(2) Fault with the Servo parameter -lanation ofServo Parameters.' 

L $ settings A fault with the Servo parameter settings indicates data outsid 

(3) AID conversion fault the range of Servo parameters has been set. Check the Serv 
parameter settings. 0, * 

3 Fault (SVRDY "0, - ~ ~ u l ~  thefired srvo paramew An AID conversion fault means a hardware fault with the mai 

settings unit. Replace the main unit. 

(2) IIF fault with the absolute value A fault with the Servo fixed parameter settings indicates dat * 
U 4 ,e?coder outside the range of S m  fired parameters has been set. Chec 

the fired Servo parameter settings, and set them again. 
. , Ifthere is an IlF fault with the absolute value encoder, the absolul 

value encoder should be initialized. - Operation of other CPUs halted This indicates that other modules have stopped operation. hp 

P the other modules. For example, check whether the CPU modu 
I 

~~ - . 
might have stopped. 

r Chat mode This indicates chat mode. The dip switches should be checked. 
i . . . . 
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Actions to beTaken in Case of the PO-01 Error 
When the PO-01 module is operating correctly in online mode, the status lamp displays the module No. 
(I to y). When a warning or fault occurs, refer to Table 12.14. 

I 

Table 12.14 LED Dis~lav State 

STAUS (ISEG LED) 

Indicating lamp name I Indicating color I State for lamp to be on 

At initialization m---- 

STATUS 

. . 
Remedy 

Indicates the hardware reset status. Check the din switches. If 
not restored, replace the PO-01 module 
(I) This starus remains for 1 to 6 seconds after turning the 

Green 

power ON or reset. 
(2) This status continues when A drawing of CPU module 

(CPUI, 2) enters closed loop. 
(3) Displayed when the PO-01 module is not registered in the 

module configuration definition. To use the PO-01 module, 
register in the module configuration definition and set the 
motion parameter for each axis. 

(4) If not the above cases, replace the module. 
(5) If not restored after having replaced the module, a 

hardware failure such as interface fault between CPU 
module and the PO-01 module. Change the other modules 
and mounting base in order. 

7 SEG LED displays Module No. I Ermr indieation (refer to Table 12.14) 

Lndicates the module number (1 to 16). 
When no errorlalarm m r s ,  LED display in this way. Note 
that this display appears also when the ads  not to be used is 

selected. 



Table 12.15 LED Display State (Continued) 

e m r  
(See IBM001) , 
Alarm occurrence 
(See nOO22) 
Motion command error 
When IB00115 is ON 

end status 

(4) At emergency stop 
When IBM014 is ON I l3:mJRDY 

(I)  Motion fixed parameter setting 

(See IBm002) 

RMV (remove) error 

r 1 Chattering mode 

n 

0 

P 

Remedy 

.hardware failure of the PO-01 module. Replace the module. 
I) In case of a synchronization error, the user program 

processing time may exceed the scan time set value. 
Check the user program and the scan time setting. 

1) Synchronization error indicates a synchronization fault 
between the'CPU module and the PO-01 module. Check 
the CPU module. 
If the CPU module is not defective, replace the PO-01 
module. 

Diagnosis mode (ofline) 

CPU or other module operation stop 

:heck for which item an  ermr occurs. 
Botion setting parameter setting error indicates that  a data 
u t  of the range is set in  the motion setting parameter. Cheek 
he set value of motion setting parameter. 
darm occurrence indicates that an  alarm occurs. As the caus 
f alarm is reported to each bit of I IM22,  investigate and 
liminate the cause. then reset the alarm. 
dotion command error end status occurs when the position 
ontml mode (OBLO002) is OFF or the magnetization ON (01 
1010) is OFF. Clear the motion command ccde (OWD020) to ( 
it emergency stop, release the emergency stop signal (D104) 
n d  set the magnetization ON to OFF, then set the ernergenc 
tap/d-leration to stop signal release from ON to OFF. 
dotion fixed oarameter settine e m r  indicates that a data - 
sutside of the range is set a t  the motion fued parameter. 
:hanpe the setting of the motion lixed parameter. 
1) Hot swapping (module remavnl) is specsed to be msablec 

in the module configuration definition, while the removal 
switch (BUS) is set& HALT. 
Set the switch to ACT. 

2) Hot swapping (module removal) is specified to be enabled 
and the removal switch (BUS) is set to HALT, however, tl 
magnetization ON (0~00010) is ON. Set the magnetizati 
ON to OFF. 

3) A hardware failure. (Replace the PO-01 module). 
ndicates that the module is in diagnosis mode. 
kplace the PO-01 module. 
ndicates that  other module is in stop status. Check other 
nodules. 

~~~ 

>or exam~le.  CPU module may be in STOP status 
ndicates the conversational mode Replace h e  PO.01 modul, 



12. TRIAL OPERATION AND REMEDIES FOR MALFUNCTIONS 

Actions to be Taken in Case of the SVB Error 
When the SVB module is operating correctly in online mode, the status lamp displays the module No. 

( 1  toy) .  When a warning or fault occurs, refer to Table 12.16. 

Table 12.16 LED Display State 

STAUS ('ISEG LED) 

Indicating lamp name I Indicating color I State for lamp to be ON 

~ ~ 

Contents I Remedy 
Jndefined I Indicates that the SVB module is not registered in the module 

STATUS Green 1 7 SEG LED displays Module No. I Emr indication (refer to Table 12.16) 

i t  initialization 

lardware reset status 

configuration definition. Before using the module, register the 
module in the module configuration delimition and specify the 
motion fured parameter and the motion setting parameter of each 
axis. 
Indicates the hardware reset status. Check the dip switches. If 

Aodule No.: No. 4 I selected, 

Aodule No.: No. 1 

dodule No.: No. 2 

dodule No.: No. 3 

dodule No.: No. 5 
ilodule No.: No. 6 
Aodule No.: No. 7 

dodule No.: No. 8 
bdule No.: No. 9 
hdule No.: No. 10 

- 

lodule No.: No. 11 

Iodule No.: No. 12 
lodule No.: No. 13 

fodule No.: No. 14 
fodule No.: No. 15 
fodule No.: No. 16 

and mounting base in order. 
Indicates the module number (1 to 16). 
When no erro~lalarm occurs, LED display in this way. Note 
that this display appears also when the axis not to be used is 

not restored, replace the SVB module 
(1) This status remains for 1 to 6 seconds after turning the 

power ON or reset. 
(2) This status continues when A drawing of CPU module 

(CPUI, 2) enters closed loop. 
(3) Displayed when the SVB module is not registered in the 

module configuration d e f ~ t i o n .  To use the SVB module, 
register in the module configuration definition and set the 
motion parameter for each axis. 

(4) If not the above cases, replace the module. 
(5) If not restored after having replaced the module, a 

hardware failure such as  interface fault between CPU 
module and the SVB module. Change the other modules 

- 
- 

- 

- 

- 

(continued) 
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: Table 12.16 LED Display State 

Contents 

Serious failure (operation stops) 
F- I7 - I : Watchdog time over 

C -  L( - I : ROM diagnosis error 
F -- 4 A 2 : RAM diagnosis ermr - 
-' 4 ' 3 : Common memory diagnosis e m  - 
-' 4 - : General urijdtified intemptior - -- 4'- 9 : Slat unjustifi;dinterruptian - 
-' 5 - : CPU address error interruption - 
-' 5: ' 2 : User brake interruption 

=' 5 - 3 : 'Rap instruction interruption - -- 5 - 5 : Trmrmssion section initla!iZ3tio.em. - -- 5 - : TLB exception intempt - -- 5 - 9 : TLB exception intempt - -- 6 - : TLB invalid exception interrupt 
=- 6 - I : TLB invalid exception interrupt 

=- 6 - 2 : Initial page witingexqtim intermpt 
=- 6' - 3 : TLB pmteetlon exception intermpt 

- 
Reference hold status ' ' . 

Alarm (SVRDY "ON") 
(1) Motion setting parameter setting 

e ~ r  . . 
(See IBm001) 

(2) Alarm occurrence 
(See IUl022) 

(3) Motion command end with error 
status '' 

(When I B M l l 5  is ON) , 

Error (SVRDY "OFF') 
(1) Motion fued parameter setting error 

(See IBOOOO2) 

RMV (remove) error 

CPU or other module operation stop 

- 
Chat mode 

Remedy 
-ha module. 
n case of a watchdog time over, the user program processing ti  
nay exceed the scan time set value. 
:heck the user program and the scan time setting. 

- 

Indicates the holding status of the previous setting of the motk 
parameter when configuring n dual system or dual cupyiny. 
lnd ic~ tes  that one of the alarms nnd ermrs described on the Ie 
m r s  on one of the axes from No. 1 to 14. 
Check for which item an  error occurs. . Motion setting parameter setting error indicates that a dat 

out of the range is set in the motion setting parameter. 
Cheek the set value of motion setting parameter. 
Alarm occurrence indicates that an  alarm occurs. As the 
cause of alarm is reported to each hit of ILW22, investigab 
and eliminate the cause, then reset the alarm. 
Motion command end with error status occurs when an  
alarm occurs during execution of motion command. Clear 
the motion command code ( O W Z O )  to 0. 
Motion command end with error status occurs, for exampl 
when the position contml mode (OBm002) or the Servo 0 
(OB00010) is turned OFF. 
Motion fured oarameter settinn error indicates that a data - 
out of the range is set a t  the motion fued parameter. 
Change the settmg of thr  motlon rued parameter 

[ I )  Hot swappmg (module removal) la speaficd to be disabled in 
the module confirnation definition, while the removal 
switch (BUS) is set to HALT. 
Set the switch to ACT. 

3 Hot swapping (module removal) 1s iyec~fied to be enabled 
and the removal switch (BUS) 1s set u, HALT, however. the 
magnetization ON (OBm010) is ON. Set the magnetization 
ON to OFF. 

3) A hardware fa~lure (Replace the SVB module) 
Indlcateb that orhcr module is in stop status Check other 
nodules. 
For example, CPU module may h; in STOP status. 

- - 

Lndicates the conversati6nal mode. Replace the SVB module. 
:heck the dip switches (internal switches). Or, a hardware 
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MAINTENANCE AND 
13 INSPECTION 

This chapter explains the maintenance and inspection 
methods. 



For long-term use, regularly inspect the CP-9200SH as outlined in Table 13.1. Though inspection! 

should be conducted once every 6 months to a year as standard, shorten the inspection interval accordin1 
to the surrounding environment if necessary. 
If an item falls outside the criteria range, make corrections to bring the item within the criteria range 

Table 13.1 Inspections for CP-9200SH 1 
lo. I Item of lnspecuon I lnspecrion 

2 

1 lSuvvEed ~ o w e r  IMeasure the val~aee at the wwer I For a PS.01 module 1 Tesrer 
Cntena 

environment 

I the standard range. 

4 iMountinz condition 11s the module fixed securelv? I There must be no looseninp. I Phillins screwdriv 

Tools Used 

.. . 

Surrounding 
within panel) appropriate? 
Is the  ambient humidity (humidity within 1 5 to 95% RH (no condensation) IHygrometer 

3 

. . 
Table 13.2. 

Table 13.2 LED Indication during Normal Operation 

- 
supply terminal hoard and confmm that the 
voltage variation is within the - 
standard range. 

I s  the  ambient temperature (temperature 

U0 power supply 

- 

9200SH CPU module PSOl mS-02 IPS-03 module 
Name I Indn+inrhpngD)Crmditioap Name Jlndiatiglnmp RED) Caodi601~1 

RMV I 0 [unlit] POWER I 0 Pit] 
RDY I 0 Ritl - - .~-~. 
RUN 0 Pit] 
ALM 0 [unlit] 

ERR 0 [unlit] 
BATALM 0 [unlit] 

BUS ACCESS [lit] 

85 VAC to 132 VAC, or 
90 M C  to 140 M C .  

For a PS-02 module: 
170 VAC ta 230 VAC 

Far a PS-03 module : 
19.2 M C  to 28.8 M C  

0 to 55 'C 

panel) appropriate? 
Has any dust accumulated? 
Measure the voltage a t  the UO terminal board 
and mn6rm that the voltage variation is within 

Only one is lit. 

TRX [lit1 flashing] 

Thermometer 

Phillips screwdriv 

- 

Replacement of the Battery 
When the battery voltage is low, BAT ALM is lit. Replace the battery. If the power remains 0 
for 1 hour or more with BAY ALM lit, the data in the memory will be erased. Replace the batt 
while the power is ON. (Battery : lithium battery ER6VC [Toshiba Corp.]) 

1 
If the battery is to be purchased from Yaskawa, please use Electrical Item Code No. BA000024 

There must be no dust. 
Must be in conformance with the 
respective U0 specifications. 

Is the  connector of the connection cable 
inserted completely? 

Precautions upon Handling - Replace the module after turning off the power. - After finfinding and replacing a faulty module, reconfirm that there are no faults with the replac 
module. 
When a ,defective module is returned for repairs, include with the product a written recc 
giving as much detail as possible of the malfunction condition and return it to your YASKAj 
representative listed at  the end of this manual. 
In the case of a connection fault, wipe the area in question with a pure cotton cloth soaked 
industrial grade alcohol. Reinstall the module after removing the lint. 

13-2 - For replacing a module, save user programs to a floppy disk, hard disk, or magnetic optical di 

Visual 
Tester 

There must be no lmsening. 

Are any of the screws for external I There must be no loosening. 
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APPENDIX 

Appendix includes the following: 
Appendix A Data Memory Assignment List 

Appendix B Lists of Instruction Execution Times 
and Number of Instruction Bytes 

Appendix C Outline of the CP-215 Transmission 

Specifications 
Appendix D Outline of the CP-2500 Transmission 

Specifications 
Appendix E Differences between CP-9200SH and 

CP-9200H 
Appendix F Transmission Wiring 
Appendix G Components for Transmission Line 
Appendix H Cable Specifications 
Appendix I Trouble Record Sheet 



A Data Memory Assignment List 

1 Data Memory Assignment 

Register No. 

SWOOOOO to SW01023 

IWOOOO to IWl3FF 

MWOOOOO to MW32767 

CWOOOOO to CW16383 

DWOOOOO to DW16383 

Register Area I Referencing of Data 
System register I SBnnnnnU 
1024 words 

SFnnnnn (0=0 to F, nnnnn : decimal) 

5120 words 
ILhhhh 

I IFhhhh (0=0 to F, hhhh :hexadecimal) 

O u t ~ u t  reeister I OBhhhhO 

Common DWG register 
32768 words 

Constant registers 
common for DWGs 
16384 words 

Individual DWG register 
16384 words 

Owhhhh 
OLhhhh 
OFhhhh (0=0 to F, hhhh : hexadecimal) 
MBnnnnnO 
Mwnnnnn 
MLnnnnn 
MFnnnnn (O=OtoF, nnnnn:  decimal) 
CBnnnnnO 

CFnnnnn (0=0 to F, nnnnn : decimal) 
DBnnnnnO 

DFnnnnn (0=0toF ,  nnnnn: decimal) 

Individual DWG constant I #BnnnnnO 
register #Wnnnnn 
16384 words #Lnnnnn 

#Fnnnnn Q = O  to F, nnnnn : decimal) 

Assignment of the Input (I) Registers 
Name I Register No. I Remarks 

)ptional module input1 IWM)00 to IW13FF I Optional modules can be assigned one by one as you Like. 

Assignment of the output (0) Registers - ~ ~ 

Name . . I Register No. 1 Remarks 
Optional module output I OWOOOO to OW13FF I Optional modules can be assigned one by one as you like. 
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System (S) Register Assignment 

System . Service Register 

System Status 

System E m r  Status 

User Operation Error Status 
System Service Execution Status 
Interruption Input E m r  Status 

User Operation E m r  Status (details) 

System IIO E m r  Status 

System Reserved 

Status for System Analysis 

System Reserved 

System Operation E m  Status 

System Reserved 

Interruption status 

System Reserved 

2.1 System Service Registers 

2.1.1 Registers for Common Use by All DWGs 

Remarks 
ON for only the first scan after start of high-speed scan. 
ON for only the first scan after start of low-speed scan. 

Name 
First scan (high-speed) 
h t  scan (lowspeed) 
Always ON 

A-3 

Register No. 
SBOOM)01 

SB000003 
SB000004 



2.1.2 Registers for Use by only DWG.H 

Name 

1-scan flicker relay 

0.5s flicker relay 

1.0s flicker relay 

2.0s flicker relay 

0.5s sampling relay 

1.0s sampling relay 

2.0s sampling relay 

60.0s sampling relay 

. . 

1.0s-after-start-ofrscai 

process relay ' 

I 

2.0s-after-start-of-scai 
process relay 

5.0s-after-start-of-scai 
process relay 

SBOOOOlO 

SBOOOOll 

Remarks I 

1 scan - 
e 1 scan 

I 6- 1 scan 



APPENDIX 

Registers for Use by only DWG.L 
-- 

Name 

-scan flicker relay 

1.5s flicker relay 

..Os flicker relay 

LOs flicker relay 

1.5s sampling relay 

1.0s sampling relay 

2.0s sampling relay 

60.0s sampling relay 

1.0s-after-start-of-scan 
process relay 

2.0s-after-start-of-scan 

process relay 

5.0s-after-start-of-scan 
process relay 

Reeister No. Remarks 

e 1 scan - 
e 1 scan 

t n e l  scan n 



2.2 Scan Execution Status and Calendar 

1 Name I 
High-speed scan set value 
High-s~eed scan current value I 
High-speed scan maximum value I 

System reserved 

I Low-speed scan set value . I 
Low-speed scan current value I 
Low-speed scan maximum value1 
Operation error processing 

l-----l 
I 

Execution Scan current value I 
Calendar : year 

Calendar : bourlminute 
Calendar : seconds 

I 

SWOOOlO I Low-speed scan set value (0.lms) 

Register No. 
SW00004 
SW00005 
SW00006 
SW00007 

. to 
swoooo9 

- 

SWOOOll I Low-speed scan current value (O.lms) 
SW00012 I Low-speed scan maximum value (O.lms) 

Remarks 
High-speed scan set value (0.lms) 
High-speed scan current value (0.lms) 
High-speed scan maximum value (0.lms) 

(Unused) 

SW00013 10 = Execution continues 

Calendar : week 

SW00014 
SW00015 
SW00016 
SW00017 
SWOOOl8 159 seconds : 59 (BCD) 
SWOOO19 10 to 6 : Sun., Mon. to Sat. 

1 = System down 

(Available only for version 87317-30000 -SO305 an 
later) 
Note: SW0013 is cleared a t  turning the power ON 
Current value of the scan being executed (0.lms) 
1999 AD : 0099 (BCD) (lower 2 digits only) 

Dec. 31 :I231 (BCD) 
23 hours 59 minutes: 2359 (BCD) 

2.3 System Program Software No. & Remaining Program Memory Capacity 

I Name I Reeister No. I Remarks ~~ -~ ~ , - I 
~ ~~ -~ 

System program software No. I SW00020 I SmOO OooD is stored a s  a BCD value) 
I sw00021 I . . 

System reserved 

.. : Remaining program memory capacity I SM0026 I In byte units 
Total amount of module memory . I SM0028 I In byte units 
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System Status 
I Name 

System resewed 

CPU status 
CPU error status 
RTC count 
GND count 

System reserved 

I Software switch selection statu! 
Hardware status 
Hot swapping interlock 

cCPU Status Confiauration* 

RUN 

9LARM 

ERROR 

RESUME 

START STATUS 

SYSTEM RESERVED 
WEN 

SYSTEM RESERVED 
MASTER 

PREPARE FOR HOT 
SWAPPING 
SYSTEM RESERVED 

OPERATION STOP 
REQUEST 
SYSTEM RESERVED 

Register No. I Remarks 
SW00030 I 

- ~ - ~ - ~  

SW00047 I Report on the software switch selection 1 

to 
SW00039 
SW00040 
SW00041 
SW00042 
SW00043 
SW00044 

to 
SW00046 

(Unused) 

Status report 
Error information 
Incremented by 1 on every RTC interruption. 
Number of times the online gmund self-diagncais has been executed 

(Unused) 

Remarks 

SW00048 
SW00049 

L = normal 
1 = chatlself-diagnosis error 
L = running (RUN) 
1 = stop (STOP) 
1 = alarm 

Hardware switch report and hardware status 
Hot swapping interlock with a n  application 
oromam. 

1 = normal 
1 = error 
3 = normal 
1 = continued start-up operation 
3 = new start-up operation 
1 = restoration from momentary interruption 
D = ordinarv restoration 

1 = write enabled 
0 = write disabled 
(Unused) 

l=Control CPU 
O=Stand hv CPU 

l=being prepared 
O=normal operation 

(Unused) 

1 = STOP selection from CP-717 
0 =RUN selection from CP-717 
(Unused) 



<CPU Error Status Confiauration> - 
Name I Register No. I Remarks 

Serious failure 

System reserved 

Name 
Start-up mode in case of 
momentary interruption 
System reserved 

Program write'selection ' 

Start-up mode in case of ordinary 

SB000410 

<Software Switch Selection Status Configuration> 

to 
SB00041F 

power interruption 
Hot swapping program 
interlock 
System reserved 

1 = serious failure 
(Ex. watchdog time over or execution of undefim 

(Unused) 

Register No. 
SB000470 

SB000471 
SB000472 
SB000473 

SB000474 

to 
SB00047F 

<Hot Swapping lnterloclo 

Remarks . . 

0 = new start-up 
1 = continued start-up 
(Unused) 

0 = write enabled 
1 = write disabled 
0 = new st&-UD 

SB000475 

SB000476 
(Unused) 

- 

1 = continued start-up 
0 = valid 
1 = invalid 

<Hardware Status Confiauration> 
Name . . 

RUN 
INIT 
TEST , 
- , 
MULTI ' 

FLASH 
BUS 
Batteryalarm , . . . .. . 

. . 

. .  - 

Register No. 
SB000480 
SB000481 
SB000482 
SB000483 
SB000484 
SB000485 
SBOOO 486 
SB000487 

Name 
Inter lock signal * 

System reserved . . . 

Remarks 

DIP switch report 
0 :  ON 
1 : OFF 

0 = HALT, 1 =ACT 
1 =battery alarm 

*: Set &h an application program when the hot swapping interlock is valid (SB000475=1). 
. .. . 

Register No. 
SB000490 

SB000491 
to 

SB00049F 

. . 
Remarks 

0 = Unready 
1 = Ready 

(Unused)' . 
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System Error Status 

Name 

Error type 

Register No. 

SW00050 

Error code SWOOO51 

SW00053 

Program type I SW00055 

Function referencing DWG SW00057 z--t-- 
Function referencing DWG SW00058 
step No. I 
Function reference DWG SW00059 
step No. 

Remarks 

Error type 
3001H : watchdoc time over - 
5 0 0 2 ~  : bus time over 
3006H : execution of a breakpoint interrupt 
D007H : BOUND error (boundary check error) 
3008H : execution of an undefined instruction 
DOOCH : double fault 
DOODH : illogical TSS 
DOOEH : segment does not exist 
DOOFH : stack error 
DOlOH : general protection ermr 
DOllH : page fault 
D012H : data alignment error 
D041H : ROM diagnosis error 
D042H : RAM diagnosis error 
D043H : CPU diagnosis error 
0044H : FPU diagnosis error 
0051H : multi-CPU coordinated stop " - 
0081H : integer operation error (overflow/underflow) " 
0083H : integer operation error (division by 0) '2 

0084H : real-number operation error 
(FPU segment does not exist) 'l 

0085H : real-number operation error 
(overflow/underflow/division by 0) '' 

0088H : index error " - 
For svstem error analvsis 
For system error analysis 
For system error analysis 
OOOOH : System 0003H : DWG.H 
OOOlH : DWG.A 0005H : DWG.L 
0002H : DWG.1 . - - - - - - - - 

OOOOH : Svstem 0003H : DWG.H 
0 0 0 1 ~  : D~CTG!A 0 0 0 5 ~  : DWG.L 
0002H : DWG.1 0008H : function 
Parent drawing : FFFFH 
Child drawing : 00 OOH (00 H : child drawing No.) 
Grandchild drawing : 00M H (M H : grandchild drawing No.) 
Function : 8 000 H (000 H : system management No, 
h e  of the DWG that references the function in which -.- 
an error occurred. 
OOOlH : DWG.A 0003H : DWG.H 
0 0 0 2 ~  : DWG.I 0005H : DWG.L 

OOOSH : function 
No. of the DWG that references the function in which an emor 
oecurred. 

Parent drawine : FFFFH 
Child drawingu : 00 OOH (00 H : child drawing No.) 
Grandchild drawina : OOaA H ( M H  : mandchiid drawinn No.) 
Function 

- 
: 01 00 H (00 H :  system management NO.) 

Stev No. of the DWG that references the function in which an ermr 
occurred. This will be "0" if the error oecurred inside the DWG. 

(continue, 



(continued) 

Name I Register No. 1 Remarks 
hror data SW00060 

SW00061 
SW00062 
SW00063 
SW00064 
SW00065 
SW00066 
SW00067 
SW00068 

I SW00079 I 
'1: Only for multi-CPU configuration 
'2: Only for 87317-3-30000-C0305 and later 

For system error analysis (ES) 
For system error analysls (DS) 
For system error analysis (DO 
For system error analysis (SO 
For system error analysis (BP) 
For system error analysis (SP) 
For system error analysis (BX) 
For system error analysis (DX) 
For svstem error analvsis (CX) 

SW00069 
SW00070 

. to  

" ~ .---. , 
For system error analysis (AX) 
System resewed 
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User Operation Error Status 
<User Operation Error Status - I> 

Name 
DWG.A Error count 

Error code 
DWG.1 Error count 

Error code 
DWG.H Error count 

Error code 
System reserved 

DWG.L Error count 
Error code 

<User Operation Error Status - 2> 

Remarks 

Parent drawing : FFFFH 

(On H : child drawing No.) 
Grandchild drawing : OW H 

(MH : grandchild drawing No.) 
23000 H 

(000 H: system management No.) 

Function referencing DWG No. 
No. of the DWG that references 
the function in which an operation 
error occurred. 

Function referencing DWG step No. 
Step No. of the DWG that 
references the function in which 

Register No. 
SWOOOSO 

SWOO081 
SWOOOS2 
SW00083 
SW00084 
Sw00085 
SW00086 
SW00087 
SW00088 
SW00089 

an operation error occurred. This 
wiu be if the occurred 
inside the DWG. 

Funct ion referencing 
DWG step No. 
System reserved 

Remarks 

Operation error code : See User Operation Error Status - 3. 

Error code in case of index error : See User Operation Error 
Status - 4. 

SW00124 

f%'00125 

SW00140 

SWoo141 

SW00156 

SW00157 

- 

SW00188 

SW00189 



<User Owration Error Status - 3> . r - ~ - ~ ~ ~ - ~ ~  ~~ - ~ ~~ ~ 

I Error code 1 .  Error Contents I User" I System default7 
I OOOlH I Integer operation - underflow 1 0 1 - 32768 [ -  327681 

0002H Integeroperation - overflow 0 32767 [32167] - 
0003H Integer operation - division error 0 [A register remains the same] 
0009H Dauble-length integer aperation - underflow 0 - 2147483648 [ - 21474836481 
OOOAH Douhle-length integer operation - overflow 0 2147483647 [2147483647] 

000BIi 1 Douhle-length integer operation - &viswn error I 0 ( IA regster remains the same] 
OIOOH I Integer operatmn error within operation error ( X I Default indicated above 

system function 1 0 1.1 O H  S T  I 0041H :SIN I 0042H : COS -~ - ~ - -  . . T 
0044H : ASIN I 0045H : ACOS. I 0046H : ATAN I 
0048H : LN O049H : M G  W4AH : DZA 
004CH : LIM ' I 004DH :P I  I 004EH : PD 

I 
0050H :LAG I 0051H : LLAG I 0052H : FGN I 
0054H : LAU I 0055H : SLAU I 0056H :REM I 

0043H : TAN 
0047H : EXP 
004BH : DZB 
004FH : PID 
0053H : IIGN 
0057H : RCHK 

0058H : BSRCH I 0059H : SORT I I 
lOOOH or 2000H is added in the case of index e m r .  

*1 : 0 : A value other than the system default value can be set by the user program. 
X : The system default value is fixed; the user cannot set a value other than the system default. 

'2 : The numer id  value in [I is the numerical value that the system sets in the modification A rrgister as a default'value 
to the execution of the user operation error drawing. 

<User Operation Error Status - 4> 

'1 : 0: A value other than the system default value can be set by the user program. 
X : The system default value is fixed; the user cannot set a value other than the system default, 

'2 : Integer form 
-3 : Double length integer farm 

Integer . 
Real 

operation 

Integer 
operation 

User.' 

X 

X 

System default 

Reexecuted with i, j = 0. 

Re-executed with i, j = 0. 

Error wde 

lOOOH 

2000H 

x060H . 
to I 

x077H ! 
(x=1,2) ' 

. Error Contents 

Index error  within.^^^ 

Index error within;lunetion 

Index error within integer type system function 

006DH : PI I 0 O ~ E H  : PD , 0 06FH : PID : 0070H :LAG 
0011H : LLAG I 0072H : FGNI I 0073H : IFGW2 I 0014H : LAU 
0075H : SLAU ' 0076H : FGWP 0077H : IFGWS ' 

I 
X Stop operation & set output = input. 

[A register remains the same.] 
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System Service Execution Status 

Fatlure occurrence count 

System resewed 

Remarks 

1. 
(Unused) 

B i t O t o 3 = p u p l t o 4  
Definition erists = 1, no definition = 0 
Bit 0 to 3 =group 1 ta 4 
Trace in execution = 0, trace stopped = 1 

<Latest data trace record numbem 

Interruption lnput Status 

Name 
Data trace group 1 

Data trace p u p  2 
Data trace p u p  3 
Data trace p u p  4 

I n p u ~  error address SW00202 

I 
Output e m  count SW00203 
Output e m  address SW00204 

Register No. 
SWOOlOO 
SWOOlOl 
SW00102 
SW00103 

System resewed SW00206 

Remarks 
Latest record No. 
Latest record No. 
Latest record No. 
Latest reeord No. 

Remarks 
Number of UO e m r s  
Number of input ermrs 
Latest input error address (Far future use) 

(register No. of IWOWO) 
No. of output error. 
Latest innut error address (For future use) I 

(=ester NO. ~ f o w m m )  
Number of times system bus errors detected 

m u - 3  

Slot 2 error status 

Slot 3 error status I 
Slot 55 error status 



2.9 System Operation Error Status 

<System Operation Error Status-l> 
-- 

Name I Register No. I Remarks 
Error count I SW00600 
Error code SWO0601 

<System Operation Error Status - 2> 

Error A register 

Modification A register . 

Error F register 

Modification F register 

Error IP 
Error CS 
Error DWG No. 
Function r e f e r ekg  DWG No. 

Function referencing DWG step No. 
System reserved 

SW00602 
SW00603 
SW00604 
SW00605 
SWOOLW 
SW00607 
SW00608 
SW00609 
SWO0610 
SWO0611 
SW00612 
SW00613 
SW00614 
SW00615 

- 

Inte5r 
OPeratlon 

Reported when an operation error oeeurs in the system prograin. 

(Unused) . . 

Error code 
OOOlH 
0002H 
0003H 

E m r  Contents 
Integer operation - underflow 
Integer operation - overflow ' 

Integer operation - division error 

System default 
- 32768 
+32767 
0 
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Interruption Status 

* 1:Module 

mm = 01H: System reserved 
mm = 02H: LIO-01 module 

*2: Slot 
ss = 02H (2) to 37H (55) The number in ( )  is decimal expression. 
The slot where the interruption module is installed 
(A serial number starting with 0) 

*3:1nterruption factor 
When mm = 01H (system reserved): Always OOOOH 
When mm = 02H (LIO-01 module): 

Name 
Interruption detection count 
Module where intemption ocnus 
Interruption module 

I I I Interruption input 1 (chl bit0) 

Register No. 
SW00698 
SW00699 
SW00700 
SW00701 
SW00702 
SW00703 

- 
SW00798 
SW00199 

Remarks 

Number of interruption modules per time 
Interruption module 1 

Interruption module 2 

Interruption module 3 

<Details of interruption module> 

15 8 7 0 

1 = With interruption input 
0 = Without interruption input 

S W ~ ~ ~  
SWOOOD + 1 

- Interruption input 2 (chl bitl) 
Interruption input 3 (ch2 bit0) 

Module * l  1 Slot '2 mmssH 
Status *3 0000 H 

Interruption input 4 (ch2 bitl) 



Lists of instruction Execution Times and Number of lnstruction Bytes 

Instruction Execution Times - 

lnstructions (Bit Type) Affected by the Numeral Type 

Bit type-1 Uni 

Register No. or Constant Subscript Register with ~nstruetidn Relay No. . Register (I, J) Subscript Remark 

Bii type-2 

I Instruction 

I MOVB 

Uni 

lnstructions (Integer Type) Affected by the Numerical Type 

Integer type -1 

' Execution Time 

For 1 word or less: 
a + 1.41 X COUNT 

For 2 words or more 
a +{/3+0.22X(WD-2))XCOUNT 

ff number of bits = 0 : 2.69 
[f number of bits 2 1 : 

CT + (BIT - 1) X ,8 

Remarks 

Where a =3.25 
p =2.35 

COUNT = number of rotation 
WD = number of words 

Where a =5.42 
p =1.11 
BIT = number of bits transferre 
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Integer type -2 
Unit: p 

,MOD 
TMADD 
TMSUB 
SPEND 
INV 
COM 
ABS 
RTN 

Remarks Instruction 

BCD 
PARITY 
pSCII  
ASCBIN 
BINASC 
MOVW 

Execution Time 
0.04 
10.75 
10.75 
22.85 

0.08 to 0.11 
0.03 

0.11 to 0.17 
3 1fi  

XCHG 

Logic value 

Logic value 
Logic value 
Logic value 

J 

a + 0.60 X (WD - 1) 

I If number of bytes L 1 : o + 0.20 X (BT - 1) I BT = Number of bytes 
BSRCH I If number of words searched = 0 : 4.48 1 Where : a = 5.25 

1.93 
4.48 

4.03 to 13.40 
4.03 
4.03 

If number of words transferred = 0 : 2.30 
If number of words transferred 2 1 : 

a + 0.18 X (WD - 1) 
If number of words transferred = 0 : 2.30 
If number of words transferred h 1 : 

transferred 

BEXTD 

BPRESS 

I I If number of words searched h 1 : o + 1 WD = Number ofwords I 

Where : a =3.92 
WD = Number of words 

transferred 
Where : a =4.64 

WD = Number of words 

SETW I If number of words transferred = 0 : 1.16 \Where : a =2.88 
If number of words transferred L 1 : 

a +0.14 X (WD- 1) 
If number of bytes = 0 : 3.58 
If number of bytes L 1 : o + 0.16 X (BT - 1) 
If number of bytes = 0 : 3.58 

1.08 X (WD - 1) 
If number of words transferred = 0 : 3.58 [Where : a = 4.48 

WD = Number of words 
transferred 

Where : a = 4.48 
BT = Number of bytes 

Where : a = 5.38 

SORT 

I If number of words transferred L 1 : o + WD = Number of words transferred 
0.18 X IWD - 1) I 

0.62 X log, (WD - 1) 
If number of words transferred = 0 : 3.14 
If number of words transferred L 1 : a + 

searched 
Where : a = 3.58 

WD = Number of words transferred 

BSWAP 
DZA 
DZB 
LIMIT 
PI 
PD 
PID 
LAG 

-- I T."" 1 

(continued) 

A-17 

. --  , - -, 
4.48 to 13.44 

1.46 
1.51 
1.61 
4.39 
5.32 
5.85 
3.97 
A ?I( 

inl 

rN 

LAU 
SLAU 
PWM 

J 

3.80 + 0.32 X (log,N) I Integer type case (N = Number of data) 

4.48 
3.25 
3.76 
6.15 

GN 1 4.30 + 0.36 X (log,N) I Double-length integer type ease (N = Number of data) 
- 7  ~ .. 



(continued) . . 
. . 

1.3 Instructions (Real Number Type) Affected by the Numeral Type 

Real number type - 1 

the bottom mw indicates the eases where the operand is a real number. 



Real number type - 2 

APPENDIX 

Unit: us 

2 1 : u + 0.85 X Log, (WD) or less I 
SORT I If number of words in ran~e = 0 : 3.58 I Where: a = 4.48 

INV 
ABS 
BSRCH 

0.17 
0.08 

If number of words searched = 0 : 3.58 
If number of words searched 

If number of words in range 
L l : u  +2.59X(WD-1) 

Logic value 
Logic value 

Where : a = 4.48 
WD = Number of wards searched 

WD = Number of words in range 

SIN 
COS 
TAN 
ASIN 
ACOS 

EXP 
LN 
LOG 
DZA 
DZB 
LIMIT 
PT 

3.21 
2.89 
3.56 
1.55 
2.46 

PD 
PID 
LAG 
LLAG 
FGN. IFGN 
LAU 
SLAU 

-- 

3.44 
6.93 
6.93 
1.86 
2.02 
2.30 
fi i n  

- 

7.12 
9.52 
5.07 
5.73 

5.47 + 0.56 X (Log&) 
2.95 
3.33 

N = Number of data 



Instructions Unaffected by the Numeral Type 

Unit 

WILE 
;o ONIOFF 
;o WEND 

FONIIFOFF 
;o IEND 
FONIIFOFF 
:o ELSE to IEND 
NS 

(timer transitior 

Execution Time 

In the case of 0 loop : 
0.45 : 

In the cask of a loops : - 
0.45 + 0.228 a 

-' 0.45 

Remarks 

Where a is the number of loops; 
1) Integer type register No. 
2) With subscript 
3) Subscript 
Where a is the number of loops. 

. . 

ND = Number of words input 

rhe following value is added when there is an I 
mameter. 

1) Cases where execution conditions are OFF 
2) Cases where execution conditions an,  

transition conditions are ON 
3) Cases where execution conditions are ON an, 

transition conditions are OFF: 
lowever, if there is an  output bit, the followin 
d u e  is added. 
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Number of Bytes 

~WGIfunction to 

(continued) 

Number ofe2 I 
Object Bytes I Remarks*' 

26 I 
64to 136 ! 

14 1 
o WEND 

(Note) 1 : The contents of the Remarks column refer to the number of object bytes. 
2 : Add 4 to 5 bytes to the number of object bytes in cases where [ ] is attached tn the instruction. 

A-21 

Number of 
S o m e  Bytes 

4 

10 to 26 

8 

Instruction 

EE 

OR t o  FEND 
rHILE to ONIOFF 

I 

I 

Number of 
Source Steps 

1 

5 
4 

9 1 6 ?ON/IFOFF to 3 



(continued) : 

Instruction Number of Number of Numberof,? I I 
Source Steps Source Bytes Oblect Bytes I Remarks*' 

1 4 to 18 1 In the case of inteeer oneration. - 
5 to 18 In the case of double-length integer oper; 

1 9 to 24 1 In the case of integer operation. 

1 7 to 18 ; In the case of double-length integer opec 
tion. I 1 6 to 18 i In the of re2 number opera 

(Note) 1 : The contents of thekernarks ml&m referto thenumber of object bytes. 
2 : Add 4 to 5 bytes to the nuhber of object bytes in cases where,[] is attached to the instruction. 



APPENDIX 

(continued) 

(continued) 
(Note) 1 : The contents d the Remarks column refer to the number of object bytes. 

2 : Add 4 to 5 bytes to the number of object bytes in eases where [ I  is attached to the instruction. 

A-23 



(continued) 

Number o Number of Number of 1 I 
InStNction. ' I Source Steos Source Bvtes 0biect ~ . ( n . d  Remarks*' 

I 1 ,  I 1 24 to 51 i In the case of real number oneration. 1 
RCHK 

l BsRcH I I 16 to 24 32 to 69 i In the case of double-length integer operatio 

38 to 70 1 In the case of real number ooeration. 

MOVB 
MOVW,XCHG 
SETW 
BEXTD, BPRESS 

24 to 54 1 I n  the  case of integer operation. 

SORT 2 8 to 12 24 to 54 1 In the case of double-length integer operatio 

. . 
20 to 50 1 I n  the case of integer operation. 

21 to 51 1 In the case of double-length integer operatior 2 

(continue 
(Note) 1 : The contents of the Remar& column refer to the number of object bytes. 

2 : Add 4 to 5 bytes to the number of object bytes in cases where [ j is attached to the instruction. 

8 to 12 

3 

3 
3 

3 

12 to 18 

12 to 18 

12 to 18 

12 to 18 

40 to 192 1 - 
32 to 105 1 I n  the case of integer operation. 
27 to 102 I n  the  case of integer operation. 

31 to 102 1 I n  the  case of integer operation. 

33 to 69 ;In the  case of integer operation. - 
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(continued) 

PI, PD, PID, LAG 

(Note) 1 : The contents of the Remarks column refer to the number of object bytes. 
2 : Add 4 to 5 bytes to the number of object bytes in cases where 1 I is attached to the instruction 

SFCSTEP 1 4 5 I 



C Outline of the CP-215 Transmission Specifications 

1 Outline of the Transmission Method . . 

The CP-215 transmission system enables transmission among a maximum of 64 stations by a to1 
passing bus method 
The token passing bus method is a transmission method in-which data of a specific pattern, calk 
token, is sequehtially received and sent to switch the data transmission privilege of each stati 
(In the Figure, S2?#n means that the station address is n.) 

Token addressed to SWl 
1 I v 

Token 
addressed addressed 
to ST#z to s m 4  
___* +- + 

-----------. 
Twisted pair cable 

Fig. A.l Image of the Token Passing Bus Method 

At this point a t  each station, the interval between two consecutive receiving of the token is called 
token cycle time. Also, the time during which the transmission privilege is acquired, that is, the t 
from the point a t  which a token is received to the point a t  which the token is sent, is called the to 

. . .  
hold time. 

- - - -____  

addresse data (broadcast to Message addressed 
to SWl 

STY61 

Token hold time of ST#1 (from receipt of token to sending of token) 

Fig. A.2 Data Transmission Timing and Data Configuration 

, 0 -----____ 
0 ,  
8 ,  

------______ 
0 ,  

-----_____ 
0 ,  ------______ 
0 ,  ------ 

Token cycle time of SWl (set value) 
4 

The CP-215 transmission operates with the upper limit of the token hold time being the difference 
time between the token cycle time (set value) set by a transz&ion parameter and the token cycle ti 
(current value) that is measured on each receipt of token. Nthough link transmission data is sent el 
when this upper limit is exceeded, the message transmission data is not sent but is held if there i 
possibility for the upper limit to be exceeded. 

Token cycle time of SWl 
(from the receipt of a token to the receipt of the next token) 

c >. 

4 

Upper limit 
of the token 
hold time 

ST#1 ST#l - - ST#64 ST82 ST#3 
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Estimation of the Token Cycle Time 

The token cycle time (set value) a t  each station can be estimated with the equations below. 
In each equation, the message transmission margin refers to the time margin for message transmission 
from each station that is included in one token cycle time. A minimum message transmission of 1.2 ms 
(4 Mbps), 2.4 ms (2 Mbps), or 4.8 ms (1 Mbps) should be secured for each transmission speed. 
If this value is made large, although the message transmission efficiency will become high, the renewal 
of link transmission data will become slow. 

For a transmission speed of 4Mbps I 

Transmission cycle (ms) 
= 0.16 X number of stations + 0.004 X total number of words of link transmission data 

+ message transmission margin ( 8 1.2 ms) 

,--- For a transmission speed of 2Mbps I 
Transmission cycle (ms) 

= 0.23 X number of stations + 0.008 X total number of words of link transmission data 
+ message transmission margin ( 2 2.4 ms) 

For a transmission speed of 1 Mbps I 

Transmission cycle (ms) 
= 0.31 X number of stations + 0.016 X total number of words of link transmission data 

+ message transmission margin ( 2 4.8 ms) 

(Note 1) The token cycle time (set value) does not guarantee data transmission at a set cycle or a h e d  cycle. 
(Note 2) Do not set the token cycle time (set value) to a value no legs than the value estimated by the above equations. Othenvise, 

engineering from CP-717 may not be possible. 
(Note 3) Each parameter of the above equations depends on the system configuration and the hardware and sonware version 

No. of the transmission IF board. The obtained values should be used for reference only. 

Estimation of the Maximum Number of Stations Connected 

By modifying the above equations, the maximum number of stations connected can be estimated for 
the token cycle time (set value). The estimates are shown in Table A.1. 

Table A.l Estimation of the Maximum Number of 
Stations Connected in a CP-215 Transmission System 

Number of Link 
Transmission Words 

1024words 

2048words 

Transmission Cycle (ms) 

10 
20 
30 
50 

100 
1n 

(Note) The number of stations connected is not only restricted by the transmission specifications as  
described above but is also restricted by the number of stations connected and the transmission 
distance in terms of electrical conditions. Refer to 10.3.4, "Precautions upon the Transmission 
Wiring". 

I" 

20 
30 
50 

100 

Transmission Speed 
4Mbps 
30 stations 
64 stations 
64 stations 
64 stations 
64 stations 
- 

64 stations 
64 stations 
64 stations 
64 stations 

2Mbps 
- 
40 stations 
64 stations 
64 stations 
64 stations 
- - 

5 stations 
48 stations 
64 stations 
64 stations 

lMbps 
- 
- 
28 stations 
64 stations 
64 stations 

- 
- 
40 stations 
64 stations 



D Outline of the CP-2500 Transmission Specifications 

1 Outline of the Transmission Method 
, . 

. .  - 
The CP-2500 enables transmissionimong a maximum of 32 stations by a token passing bus meth 
The token passing bus method is a transmission method in which data of a specific pattern, call1 
token, is sequentially received and sent to switch the data transmission privilege of each stat 
(In the Figure, ST#n means that the station address is n.) 

! .  . 

Token addressed to SW1 

I ;  I . 
Token Token Token 

to s w 3  -+ - --b 
I I I I I I 

\ - . . . .  . ------------ 
Coaxial cable 

Fig. D.l Image of the Token Passing Bus Method 

At this point a t  each station, the time between receiving the token signal aiid transmitting the tokc 
the next station is called the token hold time current . value: . 
The token hold time set with the transmission parameter is the upper limit for that value. 

1 cycle of the tolien path 

d 

Token hold time of SW1 (current value) i 
Fig. D.2 liming tor sending and receiving data between stations and data configuration 

I 

o n  the CP-2500, a comparison is made between the token liold time set with the transmission para 

eter (upper limit) and the . current . token hold time, which is measured each time a token signa 

received. The kending of-the message transmission is monitored so that this upper limit is not 
ceeded. . , .  .. 

If the current token hold &e exceeds the upper limit and there is a message that ought to be transmitt 
a token is sent'tothe next station, which keeps the message for transmission until the timing for 
next transmission. If the setting of this token hold time is too short, message transmission mays 

completely, so be sure to sit to a large enough value. . , . . 

ST#32 
. . - ST#3 SWl ST#l 

, . 
a 0 

--------______ 
, 0 -------______ 
a 0 , , -----_____ 
a 0 .  

- - - -______ ----___ ----______ .' 

-> 
Link transmission addresse 
data 

. 

Message 
transmission data 

ST* 

Token 
addressed 
to ST#2 

ST#3 
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Setting the Token Hold Time 

The token hold time set by the transmission parameter at  each station should be set to a value more 
than the one obtained using the following calculation equation. For details, refer to the Control Pack 
CP-2500 FA bus U Design Handbook (SI-C872-5). 

For example, when transmitting the following data at  4 Mbps, 

Link data 50 bytes (25 words) 
Message data 200 bytes (100 words) 

the time (Thold') which the station actually holds the token is 
Thold' = Tlframe + Tcsend ... link data transmission time 

+ Tmframe + Tisend ... message data transmission time 
+ Tpass .-. token transmission time 
= 8 X ( 3 6 + 5 0 ) + 4 + 9 0 0  
+8 X (21 + 200) + 4 + 300 
+loo0 

= 2814 p s 
The token hold time (Thold') set by transmission parameter must be enough longer than Thold'. 

Token Tbdd .. 
#N-1 
contmller 

#N 
controller 

#N+1 
controller 

-- 

(Note 1) Time required is the approximate time. 
(Note 2) 4" indicates transmission speed (Mbps). W indicates number of bytes. 
(Note 3) When a transmission is made continuously to the same station, or a transmiasion is made after a 

broadcast transmission, Tcsend = 900 p 5. 

L ] 

Time required ( LI s) 
1000 
8X(36+N)+f 
SX(2l+N)+f  
900 
300 

Code 
Tpass 
TlGame 
Tmframe 
Tcsend 
Tisend 

Significance 
Token passing time 
Link frame sending time 
Message sending time 
Continuous sending processing time 
Individual sending processing time 



E Differences between the CP-9200SH and the CP9200H 

Idition of 
struction 

&cation 
instruetior 

imination 
instruetior 

)plication I 

I I 
mgram control IXCALL 1 None 
lstruction . I 
lata transfer IROTR, ROTL, MOVB, 

eauence (set coil) 
lstruction 
IDC instruction ILAU ILAU and VLAU 

(mrorporated LAU and VLAU) 
SLAU and VSLAU 

TRACE-RD 

MSG-SND 
IMSG-RCV 

lirect UO /INS, OUTS /IN, OUT 
lstruction 
IDC instruction None LPID 
ystem function None MC-WRITE 

MC-READ 
MC-CHK 

None LMUL 
None LDIV 

. . 

lacity 1MB memory: equivalent to Equivalent to 4 k 

[i'<ifNo.: 87921-. 1 
"p.d- 

2 MB memory: equivdent 
! to 30 k stepdCPU 

rPmductcode No.: 87921- 1 

Remarks 

In the CP-9200SH, the 
functions related to the 
memory card (MC-WRIT 
MC-READ, MC-CHK) ar 
e l i i a t e d  because it  ha1 
memory card connection. 
In the CP-9200SH, doubl 
length multiplication/ 
division (LMlL, LDIV) u 
X and + for multiplicati 
division (LMUL, LDIV) o 
double-length integers. 

(continue 
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register (C) 

-. ----- 
pable programming Possible (only at  CP-717) Impossible 
Drawinpl Starting (A) 64 drawings 32 drawings 
Function High-speed scan 100 drawings 32 drawings 

9 

Failure trace 

Read-only-storage of user 

I capacity 

1 1 DWG and I I - r  

(H) I I 
Law-speed scan 1100 drawings 132 drawings 
a) 
Interrupt (l) 
User function 
Number of steosl 

- - .  

Max. 4 k words 
(64 items X 450)lCPU 
FLASH 

(32 k words X 3 noups] 
None 

PROM 

64 drawings 
100 functions 
500 stens 

12 

Remarks - 
In the CP-9200H. the M, I, 
and 0 registers are common 
to CPUO and CPU1. In the 
CP-9200SH, each CPUl an( 
CPU2 have their own 
registers. 
In the CP-9200H, the D 
register is common to all 
DWGs. In the CP-9200SH, 
each DWG has its own D 
register. 
The contents of the S 
register are different for the 
CP-9200H and the CP- 
9200SH. Be careful when 
the S register is used in use 
pmgrams for such things as 
high-speed and low-speed 
scan set values. 
In the CP-9200H, the I and 
0 registers are cleared whel 
turning the power ON. In 
the CP-9200SH, they are no 
cleared. 
The S register Nos. and 
contents are different for th, 
CP-9200H and the CP- 

32 drawings 
32 functions 
300 stens 

13 

9200SH. 
In the CP-9200SH, the spac 

Engineering 
Port 
(RS-232C) 
(With 217IF 

allotted for trace memory 
can be used for user 
programs when trace 
memory is not used. 

- 

option 
connected) 

(continued) 

A-31 

function 
Drawing 
hierarchy 
PP service 
MEMOBUS 
(slave) 
MEMOBUS 
(master) 
Other sequence 
communication 
(MELSEC, 
OMRON) 

3 hierarchies 

Available 
Available 

Available 

Shared memory between CPUs 

2 hierarchies 

Available 
Available 

Not available 

Available Not available 

Poasible when the M M reeister 



(continued) 

: ' CP-9200SH -CP-9200H Remarks - - 
Possible'in units of - 

CPT J 

L5 
L6 
17 

18 

uo module 

I ILIO unit I I 

(optional IIF unit) 
820IF Applicable Not applicable 
Distributed UO Applicable (via CP-216) Not applicable 
1000 series U0 Applicable (via CP-213) Not applicable 

Applicable Applicable 

Calendar function 
Failure trace function. 
MEMOBUS I@' , 

Onboarduo 

19 IExpansion ILIo-01 , I~pplicable I Not applicable 

(RS-232) I(l&cuiffmodule) I (2 circuits) 
CP-216 lApplicable I Not applicable 

- 

(electric) ((1 circuit/module) I 
CP-215 IApplicable I Not applicable 

Provided 
Provided 
M and I registers 
hss ib le  for each CPU) ' 

Applicable with optional 

I ( 1  &cuiffmodule) 
CP-213 \Applicable I Not applicable 

(1 circuiffmodule) 1 
CP-2500 Applicable Applicable (1 circuit) 

. (1 circuiffmodule) 
CP-225 Applicable Not applicable 

(1 circuiffmodule) 
CP-218 (Ethernet) Applicable Not applicable 

(1 circuiffmodule) 
:em0 Area FixedVO register Shared with the M . In the CP-9200SH, the 
arameters (128 wordslaxis) register number of servo 

(TWCOOO to IWFFFF, (50 wordslaxis) parameters, their 
OWCOOO to OWFFFF) (MW00000 to arrangement, and Functio 

MW00399) are different from those ol 
Servo fixed Selected on the screen M register setting the CP-9200H. 
parameters (separate from the servo (included in the servo 

parameters) - parameters) 
:outer  Basic counter Available Avadable 

-- - 
Not provided 
Not provided 
S, I, 0 ,  M, and D 
registers 
DUD0 each 48 points - 

unction (servo wntrol) 
Frequency IApplicable I Not applicable 

- 
- 
- 

- 

measuremint I I 
Interval counter ]Applicable I Not applicable 
Reversible IApplicable - I Not applicable 



[continued) 
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F Transmission Wiring 

1 in-panel Wiring 

1.1 Connection 
(1) CP-213 cable connection' 

Fig. A.5 shows an example of connecting a CP-213 traknission line. 

CP-213IF module 

'ransmission line 
~ d t - i n  filter 

@ The a b o k  figure shows the in-panel cable connection. Connect the CP-9200SH and the 213IF with theTAP212 

@ Between each communication interface module, mnnect the MR-8LM (G) terminals to the in-panel cables that 
the sam'e numbers. 
Connect pin Na.8 of the MR-ELM (G) to SRD+, and No.1 to SRD-. 

8 Install TAP213S and JC213 on the input side and the output side of the panel respectively to connect the in-pa 
cable and the panel-@panel cable. 

@ TAP213S and JC213 signal terminals: There is no set UO direction between terminals 1-2 and terminals 3-4. 

@ When installing the TAP213S or JC213 a t  the end of the transmission line, install a 75n terminator between 
terminals 1 - 2 or terminals 3 - 4 ofTAP213S and JC213. 

8 Connect only one side of the shield for the in-panel cable and the panel-to-panel cable to the S terminal on the 
input side of TAP213S and the output side of JC2l3, and connect the E terminal to the Es terminal on the panel 
with a 1.25 mm2 grounding cable. 

Fig. A S  Example of a CP-213 Transmission Line Connection 
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(2) CP-215 cable connection 
Figs. A.6 and A.7 show examples of connecting a CP-215 transmission line. 

CP-215IF module 
CP-316(/P15) 1 YS-676% V S - 6 T 6 H t  

'ransmission line built-in filter 

Connect the shield of this 
cahle to the Es terminal of 
the called station, 

@ The above figure shows the in-panel cahle connection. 
@ Between each communication interface modules, conned the MR-8LM (G) k m i n a l s  to the in-panel cables that 

have the same numbers. 
Connect pin No.8 of the MR-(ILM (G) to SRD+, and No.1 to SRI-. 

@ Install a JC215-01 on the input side and the output side of the panel to conned the in-panel cable and the panel-to- 
panel cables that have the same numbers. 

@ JC215-01 signal terminals: There is no set UO direction between terminals 1-2 and terminals 3-4. 
@ When installing the JC215-01 at  the end of the transmission line, install a 7 5 0  terminator between terminals 1 - 2 

or terminals 3 - 4 of JC215-01 on each side. 
@ Connect only one side of the shield for the in-panel cahle and the panel-to-panel cahle to the S terminal an JC215- 

01, and connect the E terminal to the Es terminal on the panel with a 1.25 mmz grounding cahle. 

Fig. A.6 Example of a CP-215 Transmission Line Connection (JC215-01) 



pa& cable ;A 
A; 

YS-IPEY-SB.3P ~0.3mm'!i . I 

: I C N  YR-BLP(G) 
l : : , ; , :c l  ~ansmis s ion  
3 8 1 6  line filter 

. . 

O Conneetion 
Communication interface module: Connect CP-2151FIAT to JC215-02 with the id-panel cable. 
Panel-to-panel cable signal line: Connect SRD+ISRD- to terminals A+/A- (or B+IB-) of JC215-02. 

@ Terminator 

When installing the JC215-02 at  the end of the transmission line, connect a terminator to terminals A+/A- 
(terminals B+IB-) of JC215-02. 

@ Termination of the shielded grounding cable 

Connect only one side of the shield for the in-panel cable and the panel-to-panel cable to terminals S1 and S2 of 
JC215-02, and connect terminals E l  and E2 to terminal Es of the panel with a 1.25 mm2 gmunding cable. 

Fig. A.7 Example of a CP-215 Transmission Line Connection (JC215-02) 
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(3) CP-216 cable connection 
Fig. A.8 shows an example of connecting a CP-216 transmission line. 

Transmission line 
built-in filter 

In,panel shielded 

S R D t  
SRD- 
Es 

Q The above figure shows the in-panel cable connection. 

@ Between each communication interface module, connect the MR-ELF (G) terminals to the in-panel cables that have 

the same numbers. 
Connect pin No.? of the MR-ELF (G) to SRD+, and No.1 to SRD-. 

@ Install a JC215-01 on the input side and the output side of the panel to connect the in-panel cable and the panel-to- 
panel cable. 

@ JC215-01 signal terminals: There is no set U0 direction between terminals 1-2 and terminals 3-4. 

8 When installing the JC215-01 a t  the end of the transmission line, install a 75fl terminator between terminals 1 - 2 
or terminals 3 - 4 of JC215-01 on each side. 

8 Connet  only one side of the shield for the in-panel cable and the panel-bpanel cable to the S terminal of JC215.01, 
and connect the E terminal to the Es terminal of the panel with a 1.25 mm' grounding cable. 

Fig. A.8 Example of a CP-216 Transmission Line Connection 



(4) CP-217 cable connection 
Table A.2 shows an example of connecting a CP-217 RS-232 transmission line. 

,   able A.2 CP-217 RS-232 Transmission ~ i n e  Connection 

Fig A.9 sliows an example of connecting a CP-217 RS-485 transmission line 

O The above figure shows an example of 

connecting 4 lines. . .. 

@ When installing at  the end of the transmission 
line, use terminator (120n) inside the 
module. 

O Connect the shield of the in-panel cable to the 
Es terminal and ground to a grounding pole 
with a grounding resistance of lOOn or less. 

The above figure shows an example of 

connecting2 lines. 
When installing a t  the end of the transmission 
line, use a terminator (120n) inside the 
module. 

O Connect the shield of the in-panel eable to the 
Es termin+ and ground to a grounding pole 
with a grounding resistance of lOOn or less. 

(a) CP-217 RS-4221RS-485 4-lines (b) CP-217 RS-485 2-lines 

Fig. A.9 Example of a CP-217 RS-485 Transmission Line Connection 
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(5) CPPI 8 cable connection 
Fig. A.10 shows an example of conecting a CP-218 transmission line. 

lt.nseeiver cable 
(with D-SUB 15-pin 

O Connect the male connector of the transceiver cable to the CP-9200SH optional CP-218IF module. Then, connect 
the female connector to the transceiver. 

Fig. A.10 Example of a CP-218 Transmission Line Connection 

(6) CP-225 cable connection 
Fig. A.11 shows an example of connecting a CP-225 transmission line. 

The connection in the above figure is used when The connection in the above figure is used when 

the panel-to-panel cable can not be led in the the panel-to-panel cable can not be led in the 
upper section of the panel inside. upper section of the panel inside. 

@ Connect the panel-to-panel coaxial cable to JC- @ Connect the panel-to-panel coaxial cable to 
BOX. TAP-2. 

@ Use the exelusive connecting cables (2.5C-2V @ Connect the mnnector a t  the end of the TAP2 
coaxial cable with a G connector) as the in- branch line to CNl of 225IF. 
panel cable between JC-BOX and TAP-1. 

@I Connect the connector a t  the end of the TAP-1 
branch line to CN1 of 225IF. 

(a) Example of a TAP-1IJ-BOX (b) Example of a TAP-2 Connection 

Connection 

Fig. A.l l  Example of a CP-225 Transmission Line Connection 



CP-2500 cable connection . 
Fig. A.12 shows an example of connecting a CP.2500 transmission line. 

, a Connect one end of the in-panel coaxial cable to the CP-9200SH's optional CP-2500IF module through the T 
connector for branching. 

O Connect the other end of the in-panel coaxial cable to the conversion adapter. 

Fig. A.12 Example of a CP-2500 ~ransmissiqn ~ i n e  Connection 

(8) CP-215 REPEATER-TT cable connection 
Fig. A.13 shows an example of connecting a CP-215 REPEATER-TT transmission line. 

Transmission connector of a'repeater: Connect the No.8 pins of CNl and CN3 (MR-8LM (G)) to SRD+, and the N 
pins to SRD- . 

@ When ir;stalling a repeater a t  the end of the transmission line, short circuit between pins No.4 and No.5 of CN1 I 
CN3 to connect the internal terminator (75Q). 

Fig. A.13 Example of a.CP-215 REPEATER-lT Transmission Line Connection 
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(9) CP-215 REPEATER-TC cable connection 
Fig. A.14 shows an example of connecting the CP-215 REPEATER-TC transmission line. 

@ Transmission connector of a repeater: Connect the in-panel twisted pair cable with MR-8LM (G) (YS-IPEV-SB, 1P 
X0.3 mm' made by Fujikura Corporation) to CNl. 

@ Transmission eonneetor ofa repeater: Connect pin No.8 of CN1 to SRD+, and pin No.1 to SRD-. 
@ Transmission eonneetor of a repeater: Install a T connector on CN3 (BNC type conneetor), and then connect to the 

in-panel marial cable (3C-2V) with BNC. 
@ When installing a repeater a t  the end of transmission line, connect a terminator (75n). Short-circuiting between 

pins No.4 and No.5 of CNI connects the internal terminator (75n). 

Fig. A.14 Example of a CP-215 REPEATER-TC Transmission Line Connection 

(10) CP-215 REPEATER-TP cable connection 
Fig. A.15 shows an example of connecting a CP-215 REPEATER-TP transmission line. 

@ Transmission connector of a repeater: Connect the in-panel twisted pair cable with MR-8LM (G) (YS-IPEV-SB, 1 P  
X0.3 mm' made by Fujikura Corporation) to CNl. 

@ Transmission connector of a repeater: Connect pin No.8 of CN1 to SRD+, and pin No.1 to SRD-. 

@ Optical transmission conneetor ofa  repeater: Connect an H-PCF optical fiber cable with a 2-core optical connector 

OL92) to CN3. 

@ When installing a repeater a t  the end of the transmission line, connect a terminator (150). Short-circuiting 

between pins No.4 and No.5 of CNI connects the internal terminator (75Q). 

Fig. A.15 Example of a CP-215 REPEATER-TP Transmission Line Connection 



(1 1) CP-215 REPEATER-TS2 cable connection 
Fig. A.16 shows an example of connecting a CP-215 REPEATER-TS2 transmission line. 

O Transmission connector of a repeater: Connect the in-panel twisted pair cable with MR-SLM (G) (YS-IPEV-SI 
X0.3 m k 2  made by Fujikwa Corporation) to CN1. 

@ Transmissidn connector of a repeater: Connect pin No.8 of CNl to SRD+, and pin No.1 to SRD-. 

@ Optical transmission connector of a repeater: Connect CN3 and CN4 with a silica glass fiber codelcable (GI-50 
850 nm, 2.5 to 3 dB) to on FC single-eore optical connector. 

@ When installing a repeater i t  the end of the transmission line, connect a terminator (15'2). Short-circuiting 

between pins No.4 and No.5 of CN1 connects the internal terminator (150). 

Fig. A.16 Example of a CP-215 REPEATER-TS2 Transmission ~ i n e  Connection 

(12) CP-215 REPEATER-TS5 cable connection 
Fig. A.17 shows an example of connecting a CP-215 REPEATER-TS5 transmission line. 

O Transmission connector of a repeater: Connect the in-panel twisted pair cable with MR-8LM (G) (YS-IPW-S 

X0.3 &m2made bv Fujiku;a Corporation) b CN1. . . 

@ Transniission connector of i repeater: Connect pin No.8 of CNl to SRD+, an pin No.1 to SRD-. 

@ Optical transmission connectnr of a repeater: Connect CN3 and CN4 with a siliea glass fiber codelcable (GI-5011: 
1300 nm, 0.7 to 1 dB) to an FC single-core optical connector. 

@ When installing a repeater a t  the end of the tr&smission line, connect a terminator (150). Short-circuiting 
betweeh pins No.4 and No.5 of CNl connects the internal teiminator (15Q). 

Fig. A.17 Example of a CP-215 REPEATER-TS5 Transmission Line Connection 
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In-panel Cables 

Table A.3 shows the in-panel cables to be used for various transmissions. 
Be sure to use the cable specified for the system to operate at  full performance. 
When wiring, use a cable bent radius that is 10 times or larger than the finish radius. 

Table A.3 Cable Bent Radius 

Mitsubishi Cable Industries. L 

In-panel Wiring Separation 

Separate the in-panel cables without a shield from the cable lines for light electric appliances. If 
not, shield the cables for light electric appliances. 
Separate the in-panel cables with a shield from the cables for heavy electric appliances. If not, 

shield the cables for heavy electric appliances. 

Shielding 

Connect the shield of a shielded in-panel cable to the grounding terminal Es without making a 

loop. 

Bared Section of the Core Cable 

Make the bared section of the  ane el-to-  an el twisted oair cable as short as oossible 
6 0  mm or less). 
The characteristic impedance of the bared cable end becomes more than the standard value 

(75n). 
The longer the bared section of the cable is, the greater the distortion of the transmission wave 
becomes. This may cause a transmission error. 

W t e d  pair cable 

I 50 mm or less 
I 



2 Indoor-use Panel-to-panel Wiring 

2.1 Panel-to-Panel Connection 
(1) CP-213 panel-to-panel cable connection 

Fig. A.18 shows an example of connecting a CP-213 panel-to-panel cable. 

@ Signal line mnnectioi 
Connect SRD+ and SRD- on the inputloutput sides of each panel with the panel-to-panel cable. 

Q Terminator 
Install terminators (7521) on both ends of the transmission line. 

Q Shielded grounding lead cable 
Connect the Es terminal of each panel in one line. 
Use a shielded grounding lead cable (8 mm2 or more). 
Conngt the shielded gmunding lead cable to a grounding pole (grounding resistance of 10021 or less) with a 8 
or wider grounding cable. 

Fig. A.18 Example of a CP-213 Panel-to-panel Cable Connection 

(2) CP-215 panel-to-panel cable connection 

Fig. A.19 shows an example of connecting a CP-215 panel-to-panel cable. 

I SRD 5RD E l  SPD Es pin % The ableniY h d d  sao.d 

a.i* eaeb apcifiutifin 

@ Signal line connection 
Connect SRD+ and SRD- on the inputloutput sides of each panel with the panel-to-panel cable. 

O Terminator 
Install terminators (7521) i n  both ends of the transmission line. 

@ Shielded grounding lead cable 
Connect the Es terminal of each panel in one line. 
Use a shielded grounding lead cable (8 mm2 or more). 
Connect the shielded grounding Lead cable to a grounding pole (gmunding resistance of lOOn or less) with a 8 a 

or wider grounding cable. 

Fig. A.19 Exainple of a CP-215 Panel-to-panel Cable Connection 
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(3) CP-216 panel-to-panel cable connection 
Fig. A.20 shows an example of connecting a CP-216 panel-to-panel cable. 

O Signal line wnnection 
Connect SRD+ and SRD- on the input1 output sides of each panel with the panel-to-panel cable. 

@ Terminator 
Install terminators (75n) on both ends of the transmission line. 

@ Shielded gmunding lead cable 
Connect the Es terminal of each panel in one single line. 
Use a shielded grounding lead cable (8 mm' or more). 
Conneet the shielded gmunding lead cable to a grounding pole (grounding resistance of l O O n  or less) with a 8 mmP 
or wider gmunding cable. 

Fig. A.20 Example of a CP-216 Panel-to-Panel Cable Connection 

(4) CP-217 RS-485 panel-to-panel cable connection 
Fig. A.21 shows an example of connecting a CP-217 RS-485 panel-to-panel cable. 

@ Signal line wnnection 
Connect SRD+ and SRD- on the inpuUoutput sides of each panel with the panel-to-panel cable. 

@ Terminator 

Install terminators (120ll) on both ends of the transmission line 
Q Shielded grounding lead cable 

Ground the shield of the panel-to-panel cable to the S relay terminal for the shielded cable of each panel at  one point. 

And, connect the grounding of the shield to a gmunding pole (grounding resistance of l O O n  or less) with a 8 mmP or 
wider grounding cable. 

Fig. A.21 Example of a CP-217 RS-485 Panel-to-Panel Cable Connection 



(5) CP-218 panel-to-panel cable connection 

Fig. A.22 shows an example of connecting a CP-218 panel-to-panel cable. 

O Signal line . ' 

Connect the transceiver of eabh panel with a coaxial cable, 
O Terminator . - 

Instail terminators on both ends of the transmission h e .  
@ Shielded grounding lead cable 

Gmund the CP-218 system at  one point per segment. 
Connect the grounding of the'shield to a grounding pole (grounding resistance of lOOR or less) with a 8 mmz or 

grounding cable Oess than 10 m long). 

Fig. A.22 Example of a CP-218 Panel-to-panel Cable Connection 

8 

(6) CP-225 Panel-to-panel cable connection 
Fig. A23  shows an example of connecting a CP-225 panel-to-panel cable. 

X The able  si.e shovld d with 
eaeb s M u a t i a n  

- 
Lern for Es 

O Signal li& 
Connect the JC-BOX and TAP-2 on the outputJinput sides of each panel with an  NCconneetar. 

O Terminator 
Install terminators (75il) on both ends of the transmission line. 

@ Shielded b u n d i n g  lead cable 
Ground the shield of a coaxial cable that has a cupper steel shield in one line. 
Connect tke gmunding of theshield a grounding bole (grounding resistance of 1000 or less) with a 8 mmz or w 
grounding cable. - 

Fig. A.23 Example of a CP-225 Panel-to-panel Cable Connection 
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(7) CP-2500 panel-to-panel cable connection 

Fig. A 2 4  shows an example of connecting a CP-2500 panel-to-panel cable. 

O Signal line 
Connect the conversion adapters on the outputlinput sides of each panel with an F connector. 

O Terminator 
Install terminators an both ends of transmission line. 

Q Shielded grounding lead cable 
Ground the shield of shielded coaxial cable in one line. 
Connect the grounding of the shield to a grounding (grounding resistance of lOOn or less) with a 8 mm' or wider 
grounding cable. 

Fig. A.24 Example of a CP-2500 Panel-tc-panel Cable Connection 



2.2 Panel-to-panel Cables .' . . . . 

. . 
Table A.4 shows the panel-to-panel cables used for various transmissions. 

Be sure to use the cable specified for the system to operate at  full performance. 

When wiring, use a cable bent radius that is 10 times larger than the finish radius 

Table A.4 Cable Bent Radius 

Transnussion Fimshed d~ameter Cable type 
Bent radius I ' d l (mm)  1 IOdl(mm) 

I Applicable duc 
svstem 

CP-213 * 

CP-215 
CP-216 

, 

CP-217 RS-485 
CP-215 repeater 

CP-218 
I Mitsubishi Cable Industries, LTD. I 

I I made by ~ u j i k u i  Corporation 1. ' 1 appliances 

. . . . 

1 appliances 

CP-2500 

' 

2.3 Panel-to-Panel Wiring Separation 

YS-IPEV-SB, IP X 1.25 mm' 
made by Fujiku? Corporation 
. . . .  

5C-2V (Cu, Fe) -ZV 
made by Fujikura Corporation 
EC-MD-A, made by 

CP-225, CP-2500 I 5C-2V (Cu, Fe)-ZV I 12.0 1 120 or more I For light electri 

Install the transmission cables with a shield in the duct for light electric appliances differel 

from the duct for general operation circuit. 

If not, separate the circuit for electric appliances from the circuit for general operation for I 

mm or more. 

Also, keep a proper separation from the main circuit (300 to 1200 mm or more). 
. . 

2.4 Shielding 

made by Fujikura Corporation 
7C-FB (Cu, Fe)-ZV . 

made by Fujikura Corporation 
7C-FL (Cu, Fe)-ZV 

Ground the shield of the panel-to-panel cable at  one point. 

Use a 8 mmz grounding cable connected to a grounding pole (grounding resistance of 100Q 

less). 

8.6' 

12.0 . 
10.3 

2.5 Bared Section of the Core Cable 

13.0 

14.5 

Make the bared section of the  ane el-to-  an el twisted pair cable as short as Dossible 
LlOO rnrn or less). 

86 or more 

. . 

120 or more 

100 or more 

The chara'cteristic impedance of the bared cable end becomes more than the standard value 

(75c2). 
The longer the bared section of the cable is, the greater the distortion of the transmission wal 

becomes. This may cause a transmission error. 

For light electri 
appliances 

For light electzi 
appliances 
For light electri 

130 or more 

145 or more 

100 mm or less 

appliances 
For light electri 
appliances 
For light electri 
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Outdoor Panel-to-Panel Wiring 

When wiring outdoors, refer to the transmission cable layout described in item 2 "Indoor Panel-to- 
Panel Wiring" and take note of the followings. 

When wiring the transmission cables outdoors, lay the cables parallel to an above-ground 
structure (steel flame). (Refer to Fig. A.25 (a).) 
If there is no above-ground structures, enclose the cables in an underground pit or tunnel, or 
bury them underground. (Refer to Fig. A.25 @) and (4.) 
Do not wire bare transmission cables overhead. Induction noise from airborne electromagnetic 
waves, may cause transmission errors. 
Also, the transmission system is not protected &om electric surges caused by lightning. The 
devices may be damaged by lightning. 
The transmission cables expand when heated and the temperature coefficient is approx. 0.05 % 

per 10 93. 
For example, a 500 m transmission cable becomes 25 cm longer when the temperature rises 10 
'C. That amount of expansion is usually absorbed elsewhere along the route. However, in such a 
case as the transmission cables are laid along a construction on the ground, the temperature 
varies so much that the amount of expansion is too big to be absorbed. Therefore, it is necessary 
to provide some slack in the cables so that the expansion can be absorbed. 
When using metal and wiring pipes or metal duds, any water in the pipe or duct may freeze in 
winter and cause unfavorable mechanical stress on the transmission line. To avoid this 
problem, make weep holes on the metalic wiring pipe or duct. 

Structure on the ground 

JTransmission cable 

Low-voltage contml circuit 

General contml circuit 

Main circuit 

(a) Ahove-ground stmcture (b) Underground pit or tunnel 

Ground 

60 cm or more 1 , ,5%ugh 

L k t  Transmission cable 

(c) Buried undergmund 

Fig. A25 Examples of Laying Cables Between Buildings 



4 ln-panel Optical Cable Wiring 

Note the following precautions for wiring in-panel optical cables. - Install in-panel ducts or clamp bars as required to prevent the tension and bent radius of the 
optical fiber codes and cables from becoming greater than those specified. 
When usiXg clamps, use a shock absorbent material. Be careful not to tighten the optical fibc 

code too much. Tighten the clamp to a pitch of 500 mm. 
- To extend the optical fiber code vertically, use clamps (approx. 500 mm pitch) to prevent ten! 

on the optical connector and the bent section. 
After attaching crimp terminals on the ends of the cables, install the tension members. Insul 
the tension members for cooper wires from the panel grounding before installation. 

When laying an optical fiber code together with a power cable for or a control cable in an in- 
panel duk, take carenot to cause stress such as lateral pressures and loads. 
Do not pull or twist i n  &icd fiber codelcable by its optic& conhector. 

5 lndoorlOutdoor Panel-to-panel Optical Cable Wiring 

5.1 Optical connector installation 

The optical connector installation on site may be required in the following cases: 
The exact cable length can not be determined, because the layout is not fixed. 
A working space for handling the remaining cable can not be reserved. 

A working space (approx. 1 m X 1 m) for installing the optical connector can not be reserved 
Obstacles such as piping make it di icul t  to wire cables with connectors on their ends. 
Because the head of connector is protected with a dedicated cover when wiring, the pipe line 

diameter, the bent radius, and the hole diameter for passing the wire through are subject to 
restrictions. 
For conditions other than those listed above are not subjected, it is recommended to purchase 
optical fiber codelcable with optical connectors on both ends. 

ll Note: Personnel qualified in connedor processing techniq~es must perform the connector installat 

on site. 

For more information, contact your Yaskawa representative. I 
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Optical Fiber Codelcable Connections 

The following methods can be used for connecting an external silica glass optical fiber cable and in. 
panel optical repeater, or for connecting optical fiber cables from panel-to-panel. 

11 Note: Connecting two H-PCF cables is not allowed. 

The maximum transmission distance differs depending on the connecting method (fusion welding or 
connectors) and the location of the connected position. 
For the calculation of maximum transmission distance L, refer to 5.3 "Calculation for Max. 
Transmission Distance". 

(1) Fusion welding 
When using fusion welding to connect optical fiber cables inside the panel and outside the panel 
or to connect optical fiber cables from panel-to-panel. Install a termination box for processing. 
With this method, consider the connection loss 0.1 to 0.2 dBIconnection (maximum 500 to 1000 
m interval). 

Controller 

Optical 
repeater 

Optical 
connector 

?.-core silica glass optical fiber cable 

Optical 
repeater 

Termination box 

(2) Connectors 
When using connectors on the cable with a conversion adapter to connect in-panel and outside 
the panel optical fiber cables or to connect optical fiber cables from panel-to-panel, install a 
termination box for processing. 
With this method, the connection loss of the conversion adapter differs depending on the 
abrasion on the optical connector ferrule ends. 

The relation between optical connector abrasion and the loss value is as follows, 
Loss with PC abrasion on FC connector: 0.8 dB1connection 
Loss with flat abrasion on FC connector: 1.2 dBlconnection 

?.-core silica glass optical fiber cable 

Controller I Controller 

Optical Optical repeater 
Termination 

I 



(3) Direct connection 
An optical.fiber cable outside the panel is led in the panel to be directly connected. 

. . 

Controller .Contmller 

Optical 2-core silica glass optical fiber cable Optical 
repeater, 

. . . . 

5.3 Calculation for Max. Transmission Distance 

The maximum transmission distance ditrers depending on the connecting method (fusion welding 

connectors) and the &ation of the connection. 

(1) Calculation for CP-215 REPEATER-TS2 maximum transmission distance 

PL - Ps - Pa (dB) 
L = 

. . PC (dB&) 
, W) 

Under the condition, 
PL = Po - Pi - Pm (dB) 
= - l + 2 8 -  1.5 1 

= 8.5 (dB) 

Where PL : Optical sendinglreceiving allowable loss (8.5 dB) 
Po : Optical sending level (- 18 dBmp) 
Pi : Optical receiving level (-28 dBmp) 
Pm : System margin (1.5 dBmp) 

Ps : Fusion welding connection loss (0.2 dBlconnection) 
Pa : Connector relay loss (1.2 dB1connection) 

PC : Optical fiber cable (GI-501125, h = 850 nm) loss (2.5 or 3.0 dB&) 

(2) Calculation for CP-215 REPEATER-TS5 maximum transmission distance 

PL - Ps - Pa (dB) 
L = 

PC (dBIKm) 
uw 

. . 

-pi 

Pm 
Ps 
P a .  
PC 

Under the condition; 
PL = Po - Pi - Pm (dB) 
= -22 + 29 - 1.5 

= 5.5 (dB) 
. . "  

Where PL : Optical sendinglreceiving allowable loss (5.5 dB) . 

Po : Optical sending level (- 22 dBmp) 
:  tical receiving level (-29 a m p )  
: System margin (1.5 dBmp) 
: Fusion welding connection loss (0.2 dBlconnection) 
: Connector relay loss (1.2 dBkonnection) 
: Optical fiber cable (GI-501125, A = 1300 nm) loss (0.7 or 1.0 dB&) 
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Procedures for Laying Optical Fiber Cables 

When wiring indoorloutdoor optical fiber cables, first consult a company specializing in wiring or the 
cable manufacturer, and then lay the cables. 
This section describes the procedures for laying optical fiber cables. 

( Transport I storage ) 

I Handling I unpacking I 

Measurement of optical 
output before wiring 

Optical cable end protection 

I Processing on pulling end I 
Cable extension 

Maintenance after cable 
extension 

I Disassembly of pulling end I 

I Fixing of the optical cable ( 

Measurement of the optical 
output after wiring 

Preparation works for 
wiring route 



5.5 ~recautions'on Laying Optical Cables 

The optical fiber cablecan be basically treated in the same way as metalic cables when laying cat 

but take the following points into consideration. 

. . 
General Precautions . 

Do not apply any shock to a drum containing cable when handling or transporting 
'. Whenrolling a cable drum, roll in the direction indicated on the drum. - 

Storedrums indoors. 
~. 

Never lay a drum horizontally when loading. 
When extending a cable, be careful not to twist the cable. 

Do not step on the cables. 

Precautions for optical fiber cable 
Do not ,apply excessive tension on cables. 
(The allowable tension differs depending on the cable structure. Refer to the specification 

for each cable.) 
Do not bend an optical fiber cable more than the allowable degree. 
(The allowable bend radius differs depending on the cable structure. Refer to the 

specifications for eachcable.) . . 

Because a welding-connection junction box is used to connect the cable, reserve 3 m 

minimum of extra cable on both ends. 
Differing from metal cables, the optical fiber cable is connected by a welding-connection 
junction box. Reserve a space of approx. 1 m X 1 m for installation. 



Components for Transmission Line 

Specifications of Transmission Line Components 

CP-213 Transmission Line Components 

Cable 

cable 

'1 : Accor 
*2 : Accor 

APPENDIX 

Type 1 code 1  specification^'^ I Applications I Manufacturer I 

1 appliances 
YS-IPEV-SB. I - I Pasl: 28 dBkm I In-panel duct for l Fuiikura 

YS-IPEV-SB, - 
1P X 0.3 mmz" 

I JC213A 
YS-IPEV-S I - I Pasl: 12 dB/km I Panel-to-panel 1 Fujikura I 

Pasl: 25 dBkm 
21 : 78 0 

21 : 78 n 

I duct for light Corporation 
electric aooliances I I 

ng to the manufacturing specification No.11- 9556015 
ng to the manufacturing specification No.11- 9556015 

In-panel duct for 
light electric 

light electric 
appliances 
Exclusive cable for 

di . 
*3 : Pasl indicates the cable simalatienuation at  1 MHz. Z1 indicates the cable characteristic 

Fujikura 
Corporation 

Corporation 

- 
impedance at  1 MHz. 

Note: When ordering, specify the type and length (in units of 500 m). 

Connector 

Junct ion box 

Tap 

Name 

MR-8 
connector 

Product code 
No. 
- 

Type 

MR-8LM(G) 

Name 

TAP213S 

Name 

Specifications 

For connecting 
stations, with the 
MR-8LM (G) 

conversion 

Specifications 

8-pin, male 
connector, with 
case 

Type 
- 

JC213 I - 187213-80300 1 Cable size I . Used when 1 Yaskawa 

Type I Product code I ~pecifications I Applications No. 

Product code 
No. 

87213-80100 

Applications 

. Used when 
connecting a 
station to a 
single-line bus 
Branch length: 
500 mm or less 

Manufacturer 

converting in- 
panellpanel-to- 
panel cable size 
Requires 21 
boxeslpanel. 

Applications 

Used when 
connecting CP- 
213IF module 

. Requires 1 
connector per 
module. 

Manufacturer 

Yaskawa 
Electric 
Corporation 

Electric 
Corporation 

Manufacturer 

Honda 
Communication 
Industries Co., 
Ltd. 



JC213A exclusive cable 

Terminator . . I 

Name 

JC213A 
exclusive 
cable 

Type I N,, code I ~pecifications I Applications Manufacturer 

terminators~one I 

- 

: 

Name 

Temunal 
resistor 

..-. 
87213-91000 

Type 

ERO- 
SICKF75RO 

I I line 

. For connecting 
a CP-7700 
213IF module. 

Product 'Ode 
No. 

ROO2849 

I 

Connection cable 
for CP-7700 

Specifications 

75 zk 1 %, 112 
W, 100 PPmK 

Yaskawa 
Electric 
Corporation 

Applications 

. Install on both 
ends of the 
transmission line 

Manufacturer 

Yaskawa 
Electric 
Comoration 
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CP-215 Transmission Line Components 
Cable 

1 "E",",k?:cable for 

Name 

Twisted 
pair 
cable 

Manufacturer 

Corporation 

Specif~cations'~ 

P a s 4  60 dBlkm 
24 : 75 n 

Pas4: 58 dBkm 
24 : 75 n 

YS-IPEV-S 
(cu), 
1P X 1.25 mmr2 

Corporation 

Applications 

In-panel duct for 
light electric 
appliances 
In-panel duct for 
light electric 

' h e  

YS-IPEV-SB, 
1P X 0.3 mm2" 

YS-IPEV-SB, 
3P X 0.3 mm2" 

Corporation 

Product code 
No. 
- 

- 

'1 : According to the manufacturing svecification No.11- 9556015 

- 

*2 : ~ccordine to the manufacturine sbecification No.11- 9556015 - ~~ - ~ - .  
*3 : Pas4 indicates the cable signal attenuation a t  4 MHz. 24 indicates the cable characteristic 

impedance a t  4 MHz. 
Note: When ordering, specify the type and length (in units of 500 m). 

Pas4: 23 dBkm 
24 : 77 n 

Connector 

JC215-02 
In-panel duct for 
light electric 
appliances 

connector r Specifications Applications 

215IF module 
Requires 1 
connector per 

I Manufacturer 1 
Honda 
Communicatio 

J u n c t i o n  box 

Name 

I to-panel cable 
size 
Requires 2 boxes 1 

JC215-01 

' h e  1 Nn code 1 Specifications I Applications 

Terminator 

Manufacturer 
- 

JC215-02 

87215-8100U 

- 

Name 

I one line 
Vote: Prepare a relay terminal block to install a terminator 

Terminal 
resistor 

Cable size 
conversion 

87215-8200U 

Type ( Product code I ~pecifications I No. Applications Manufacturer 

ERO- 
SICKF75RO 

Used when 
converting in- 
panel and panel- 

. For connecting 
CP-215IFlAT 
module. 

. 3 m long 

Yaskawa 
Electric 
Corporation 

per panel 
. Used when 
connecting 
ACGC4000 and 
CP-717 

- - 

Yaskawa 
Electric 
Corporation 

. Install on both 
ends of the 
transmission line 
Requires 2 
terminators per 

ROO2849 Yaskawa 
Electric 
Corporation 

75 n * 1 %, 112 
W, 100 PPmI "C 



In-panel cable with connector 

Name 

C215-02 
xclusive 
able 

.. . 
. . 

TYF 
- 

...-- 

Twisted pair . 
cable with 
connector 

. 3 m l o n g  , '  

Product code 
No. 

87215-9900u 

, .  - , 

and JC215-02 

Specifications 

With MR-8LF 
(G)/D-SUB 9-, , 
pin on both . 
ends 

Applications 

Connecting cable 
between ACGC400 
and JC215-02 and 
between CP-717 

Manufacturer 

Yaskawa 
Electric 
Corporation 
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CP-216 Transmission Line Components 

Cable 

Name 

Twisted 
vair 

1 appliances I 
* I  : According to the manufacturing specification No.11- 9556015 
*2 : According to the manufacturing specification No.11- 9536015 
*3 : Pas4 indicates the cable signal attenuation a t  4 MHz. 24 indicates the cable characteristic 

impedance at  4 MHz. 
Note: When ordering, specify the type and length (in units of 500 m). 

1 appliances 

Type 

YS-IPEV-SB, 
1P X 0.3 mm2" 

YS-IPEV-S(Cu), 
1P X 1.25 mm2'2 

I I I I module 

Junction box 

Connector 

Product code 
No. 
- 

Name 

MR-8 
connector 

size 1 . Reiuires 2 boxes I 

- 

Name 

JC215-01 

I per panel 

 specification^'^ 

Pas4: 60 dB/km 
24 : 75 a 

In-panel duct for 
light electric 

Pas4: 22 dBkm 
24 : 77 a 

Type 

MR-8LM(G) 

Terminator 

Fujikura 
Corporation 

Type 
- 

Applications 

In-panel duct for 
light electric 

code 
No. 
- 

Manufacturer 

Fujikura 
Cornoration 

Product code 
No. 

87215-81000 

Name 

Terminal 
resistor 

Specifications 

8-pin, female 
connector, with 
case 

Specifications 

Cable size 
conversion 

Note: Prepare a relay terminal block to install a terminator 

T ~ p e  

ERO- 
SICKF75RO 

Applications 

Used when 
connecting and 
branching the 
CP-216IF module 
Requires 1 
connector per 

Manufacturer 

Honda 
Communicatio~ 
Industries Co. 
Ltd. 

Applications 

Used when 
converting in- 
panel and panel- 
to-panel cable 

Manufacturer 

Yaskawa 
Electric 
Corporation 

code 
No. 

ROO2849 

Specifications 

75 n & 1 %, 112 
W, 100 PPmI 'C 

Applications 

. Install on both 
ends of the 
transmission line 
Requires 2 
terminators per 
one line 

Manufacturer 

Yaskawa 
Electric 
Corporation 



1.4 CP-217 Transmission Line Components 

1.4.1 CP-217 RS-485 Transmission Line Components 

Cable 

I Name 1 , Type I Product .N,, code I SpecificationH3 I Applications I Manufacture 
I I I I I . .". 

cable 

Connector 

Tw~sted 
pair 

YS-IPEV- 
S(Cu), 1P X 
1.25 mm2*2 

I Name I Type 

Pasl: 25 dBkm 
Z1 : 78n 

I 1 appliances 
YS-IPEV-SB; i I 

p i r p ~ ~ m  connector 

YS.IPEV-SB, 
lPX0.3 mm?" 

*1 : According to the manufacturing specification No.11- 9556015 
*2 : According to the manufacturing specification No.11- 9556015 
*3 : Pasl indicates the cable signal attenuation a t  4 MHz. Z1 indicates the cable characteristic 

impedance a t  1 MHz. 
Note: When ordering, specify the type and length (in units of 500 m). 

- 

Product code 
No. 
- 

In-panel duct for 
light electric 

- 

- 
3PX0.3mmz" - 

Terminator 

Fujikura 
Corporation 

In-panel duct for 
light electric 

Pasl: 28 dBlkm 
Z1 : 78n . 

' 

Pasl: 12 dBlkm 
Z1 : 7 7 n  - ' 

Fujikura 
Corporation 

appliances 
In-panel duct for 
light electric 
appliances 

Specifications 

8-pin, male 
connector, with . 
case 

Fujikura 
Corporation 

Name 

I pe;onehe 

Note: When not using 120 terminator inside the CP-217 module, prepare a relay terminal block 
to install a terminator. 

Applications 

Used when 
connecting and 
branching the CP- 
217IF module 
Requires 1 wnnectnr 
per module 

Type I N n  code I Speciiications I Applications (Manufactun 

Terminal 
resistor 

1.4.2 CP-217 RS-232 Transmission Line Components 

Manufactur~ 

Honda 
Communicat 
Industries C 
Ltd. 

Connector 

ERO- 
SIPKF1200 

DSUBSA 1753-23090- 
connector 02 (D8A) 

. I 

Specifications Applications 

male connector, 
M2.6 mounting 

A.". 

ROO2854 
. . 

. - 
screws 
D-SUB 25-pin, I - 
male connector, 
M3 mounting I 

120 a + 1 %, - 
112 W, 100 PPm/ 
93 

screws I 
D-SUB 9-uin, - 
male coniectir, 
M2.6 mounting 

. Install on both 
ends of the 
transmission line 
Requires 2 terminators 

- 

screws I 
D-SUB 9-pin, - 

Yaskawa 
Electric 
Corporation 

male connector, 
M3 mounting 
screws 

 manufacture^ 

Daiichi 
Electronic 
Industries Cc 
Ltd. 
Daiichi 
Electronic 
Industries Cc 
Ltd. 
Daiichi 
Electronic 
Industries Cc 
Ltd. 
Daiichi 
Electronic 
Industries Cc 
Ltd. 
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5 CP-218 Transmission Line Components 

Transceiver 

Cable 

Name 

Coaxial 
cable 

Name 

Transceiver 
mounting 
tool 
Transceiver 
cable 

Terminal connector 

*1 : PaslO indicates the cable signal attenuation at 10 MHz. Z10 indicates the cable characteristic 
impedance at  10 MHz. 

Grounding terminal 

Type 

EC-OGD-A 

'2 : When ordering, specify the type and length. 

Type 

ET10081 

EZlOOOB 
DAISET- 
1581B 

r 

Name 

Grounding 
terminal 
for coaxial 
cable 

Specifications" 

PaslO: 8.5 dB/ 
500 m 
Z10: 50+2n 

code 
No. 
- 

Name 

Terminator 

Product code 
No. 
- 

- 
- 

Name 

Coaxial 
cable with 
connector 
-2 

Applications 

Indoor-use 

Type 

EAllGND 

Coaxial cable with connector 

Type 

EAlONJT 

Manufacturer 

Mitsubishi 
Cable 
Industries, LTD. 

specifications 

For 1 channel 
(1CH) 

- 

Standard cable 
length: 3, 5, 10, 
and 15 m 

Specifications 

For EC-OGD-A 

code 
No. 
- 

*2 : When ordering, specify the type and length. 

Type 

EC-O6D-A 
with N 
connector on 
both ends 

Product code 
No. 
- 

Applications 

Cable direct 
connection 
For ETlOO81 
For in-panel use 
with a D-SUB 15- 
pin connector 

Applications 

Protective 
grounding 

Product code 
No. 
- 

Manufacturer 

Mitsubishi 
Cable 
Industries, 
LTD. 

Manufacturer 

Mitsubishi 
Cable 
Industries, 
LTD. 

Specifications 

N receptacle 
connector, 50n  

Speciiications 

N plug connector 
: EA06 with NPC 

Applications 

Install on both 
ends of the 
transmission line 
Requires 2 
terminators per 
line 

Manufacturer 

Mitsubishi 
Cable 
Industries, 
LTD. 

Applications 

For indoor use 

-~ 

Manufacturer 

Mitsubishi 
Cable 
Industries, 
LTD. 



1.6 CP-225 Transmission Line Components 
H Cable 

cable 

Type - 
- Product Specifications" Applications 

No. 
2.5C-2V - Z1: 75n Duct for impanel 

light electric 

5c-2v z1: 15n 
light electric 

5C-2V (Cu, Z1: 750  
Fe)-ZV panel light electric 

I appliances - 

:ates the cable characteristic impedance at  1 MHz. 

Manufacture1 

Fujikura 
Corporation 

Fujikura 
Corporation 

Fujikura 
Corporation 

Connector , . 

H Tap 

J-BOX ._; 

Name 

NC 
connector 

Product code 
No. 

87225-801Ou 

Specifications 

For 5C-2V 

Specifications 

Type 

NC-P-5- 
NiCAu 

Model for G 

Applications 

For in-panel use 

I'roduct Code 
No. 

. - 

G/N connector 
conversion 

Manufacture 

Fujikura 
Corporation 

NC model 

Applications 

Requires 1 tap 
per module for 
connecting a CP- 
317 225IF module 
Use with a J-BOX 
Connect TAP-1 
and J-BOX with a 
2.5C-2V cable with 
a G connector 

Lequired for a 
nodule when 
onnecting a CP- 
,17 225IF module 

Manufacture: 

Yaskawa 
Electric 
Corporation 

Yaskawa 
Electric 
Corporation 

H Terminal connector 

Coaxial cable with connector 

coaxial 
cable 

Name 

Terminator 

GS-P-2.5V on 
both ends 

Specifications 

NC, 7 5 0 , l W  

NC-P-5 on 
both ends 

Type 

NC 75 Cl 

Specifications I Applications I Manufacturer 

Applications 

Install on both 
ends of the 
transmission line 
Requires 2 
connectors Der 1 

Product code 
No. ----- 

ROO2495 

Manufacturer 

Fujikura 
Corporation 

I connector on BOX in panel 
both ends 

I 

Cable length to 1 I 

2.5C-2V cable 
with G 

be specified I For in-panel use 
5C-2V cable I 
with NC I I 

For connecting a 
TAP-01 and a J- 

connector on 
both ends 

Fujikura 
Cornoration 

Cable length to 
be specified 



APPENDIX 

CP-2500 Transmission Line Components 

Cable 

Name Type Product 
No. 

I 1 1 appliances 1 

Specifications" 

Pas4: 25 dBkm 
24 : 75 n 

Pas4: 25 dBkm 
24 : 75 n 

Coaxial, 
cable 

5C-2V (Cu, 
Fe)-ZV - 1 Hppliances 

Connector 

7C-FB (CU, 
Fe)-ZV 

7C-FL (Cu, 
Fe)-ZV 

Applications Manufacturer 

3C-2V 

3C-2V (Cu, 
Fe)-ZV 

- 

Duct for in-panel 
light electric 
appliances 
Duct for in-panel 
light electric 

- 

- 

- 

'1 : Pas4 indicates the signal attenuation at  4 MHz, and 24 indicates the cable characteristic 
impedance at  4 MHz. 

- 

Name 

BNC 
connector 

Fujikura 
Corporation 

Fujikura 
Corporation 

Pas4: 16 dBkm 
24 : 75 n 

F type 
connector 

I module 

Pas4: 10 dBkm 
24 : 75 n 

Pas4: 8.1 dBkm 
24 : 75 n 

Type 

BNC-P-3-Ni- 
CAu 

Connector for branching 

Conversion connector 

Duct for panel-to- 
panel light electric 

FSPW-5-Ni- 
CAu 
F-7FB 

FSPW-7-Ni- 
CAu 

Name 

T type 
connector 

Fujikura 
Cornoration 

Duct for panel-to- 
panel light electric 
appliances 
Duct for panel-to- 
panel light electric 
appliances 

Product code 
No. 

YCN006648 

Manufacturer 

DX 
ANNTENA 
Co., Ltd. 

Fujikura 
Corporation 

Fujikura 
Corporation 

YCN000144 

YCN000146 

YCN000145 

Type 

BNC-TA-JAJ- 
Ni-CAu 

Name 

Conversion 
adapter 

Specifications 

For 3C-2V 

For 5C-2V 

For 7C-FB 

For 7C-FL 

Product 
No. 

YCN006650 

Type 

T-0298 

Applications 

For in-panel use 

Manufacturer 

Daiichi 
Electronic 
Industries Co. 

For panel-to-panel 
use 
For panel-to-panel 
use 
For panel-to-panel 
use 

Specifications 

For BNC 

Product 
No. 

YCN005244 

Ltd. 
Fujikura 
Corporation 
Fujikura 
Corporation 
Fujikura 
Corporation 

Applications 

Used when 
connecting a CP- 
2500IF module 
and branching. 
Requires 1 
connector oer 

Specifications 

BNCIF connector 
conversion 

Manufacturer 

Daiichi 
Electronic 
Industries Co., 
Ltd. 

Applications 

. Used when 
converting in- 
paneupanel-to- 
panel cable size 
Requires 2 
adapters per 



Intermediate connector 

Name 

Intermediate 
connector 

T e r m i n a l  connector . . .. . 

Note: When using an intermediate connector, bind self-adhesive tape on the coaxial cable's relay 
section to make i t  waterproof. Insulate it so it does not need to be grounded. 

Type 

F-A 

Coaxial cable with BNC connector 

Manufacture: 

Daiichi 
Electronic 
Industries Cc 
Ltd. 

No. 
YCN005244 

Name 

Terminator 

Manufacture 

Yaskawa 
Electric 
Corporation 

specifications 

BNC, 75R,1  W 

. 

Name 
- 
In-panel 
coaxial 
cable 

Specification6 

For connecting F 
connectors 

Applications 

. Install on both 
ends of the 
transmission line 
Requires 2 
connectors per 1 
line' 

- , Type 

BNC-RC;75- 
NiICAu : 
. . 

Specifications 

3C-2V cable 
with BNC 
connector on 
both ends 

. 2  m long 

Electrical product 
code No. 

YCN006647 

Applications 

For in-panel use 

b e  

JZMSZ-W6O-1 
. 

Applications 

For connecting 
panel-to-panel 
cables 

Ele&d product 
mde No. 
- 

Manufacture] 

Fujikura 
Corporation 



APPENDIX 

CP-215 Repeater Transmission Line Components 

For CP-215 REPEATER-TI 

Cable 

* 1  : According to the manufacturing specification No.11- 9556015 
*2 : According to the manufacturing specification No.11- 9556015 
*3 : Pas4 indicates the cable signal attenuation a t  4 MHz. 24 indicates the cable characteristic 

impedance at  4 MHz. 
Note: When ordering, specify the type and length (in units of 500 m). 

W Connector 

J u n c t i o n  box 

Name 

MR-8 
connector 

..". I 

JC215-01 1 - 1 87215-8100U ( Cable size 

Name I Applications I Manufacturer I 

' M e  

MR-8LM (G) 

Type I Product code I Specifications Nn 

I to-oanel cable I I 

Roduct code 
No. 
- 

Specifications 

8-pin, male 
connector, with 
case 

size 
Requires 2 boxes 

Terminator 

Applications 

Used when 
connecting a CP- 
215 repeater and 
branching 
Requires 1 
connector per 
repeater 

Manufacturer 

Honda 
Communication 
Industries Co., 
Ltd. 

Name 

Terminator 

Note: Prepare a relay terminal block to install a terminator 

Type 

ERO- 
SICKF75RO 

Product code 
No. 

ROO2849 

Specifications 

7562 f 1 %, 112 
W, 100 PPmIC 

Applications 

. Install on both 
ends of the 
transmission line 
Requires 2 
terminators per 
line 

Manufacturer 

Yaskawa 
Electric 
Corporation 



1.8.2 For CP-215 REPEATER-TC 

Cable 

Type Product Specifications'l Applications Manufacture 
No. 

3C-2V - Pas4: 25 dB/km Duct for in-panel Fujikura 
24 : 7 5 n  light electric Corporation 

*1 : Pas4: .. 
impec 

Name 

:oaxial 
able 

dicates the signal attenuation at  4 MHz, and 24 indicates the cable characteristic ... 

lance a t  4 MHz. . . 
Note: When ordering, specify the type and length (in units of 500 m). 

Connector I 
I 

Name I ' h e  I Product IT code I Specifications 1 Applications I Manufacture] 

BNC 
connector 

Connector for branching 

F 
connector 

Manufacture: 

Daiichi 
Electronic 
Industries Cc 
Ltd. 

. . 

BNC-P-3-Ni- 
CAu 

Name 

T 
connector 

FSPW-5-Ni- 
CAu 
F-7FB 

FSPW-7-Ni- 
CAI, 

Type 

BNC-TA-JAJ- 
Ni-CAu 

IYO. 

YCN006648 

Used when 
connecting a CP- 
2500IF module 

YCN000144 

YCN000146 

YCN000145 

and branching 
Requires 1 
connector per 
module 

For 3C-2V 

conversion connector 

For 5C-2V 

For 7C-FB 

For 7C-FL 

connector 

For in-panel use 

Manufacture 

DX 
ANNTENA 
Co., Ltd. 

Daiichi 
Electronic 
Industries Co 

For panel-to-panel 
use 
For panel-to-panel 
use 
For panel-to-panel 
use 

adapter 

Ltd. 
Fujikura 
Corporation 
Fujikura 
Corporation 
Fujikura 
Cornoration 

Applications 

Used when 
converting in- 
panel and panel- 
to-panel cable 
size 
Requires 2 
adapters per 
panel 

conversion 



APPENDIX 

Intermediate connector 

Name 

Intermediate 
connector 

Terminal connector 

Note: When using an intermediate connector, bind self-adhesive tape on the coaxial cable's relay 
section to make it waterproof, and insulate it so it does not need to be grounded. 

Type 

F-A 

Name 

Terminator 

Coaxial cable with BNC connector 

Name 

In-panel 
coaxial 
cable 

Product 
No. 

YCN005279 

Type 

BNC-RC-75- 
Ni-CAu 

Type 

JZMSZ-W6O-1 

Specifications 

For connecting F 
connectors 

Product code 
No. 

YCN006647 

product code 
No. 
- 

Applications 

For connecting 
panel-to-panel 
cables 

Specifications 

BNC, 7 5 0 , l W  

Manufacturer 

Fujikura 
Corporation 

Specifications 

3C-2V cable 
with BNC 
connector on 
both ends. 

Applications 

. Install on both 
ends of the 
transmission line 
Requires 2 
connectors per1 
line 

Manufacturer 

Daiichi 
Electronic 
Industries Co., 
Ltd. 

Applications 

For in-panel use 

Manufacturer 

Yaskawa 
Electric 
Corporation 



1.8.3 For CP-215 REPEATER-TP 

H-PCF optical fiber codekable with optical connector 

I I 

(Used when L = 650 to 850 m) I on both ends 
- 

DL92 (2-D-LAP)-0.2-L " 1 Outdoor-use code collective cable J k  sheath and tension 
(L = 0 to 650 m) with crimpcut connector on both member 

External specifications 

Without sheath 

Vinyl sheath 

Type (made by Sumitomo 
Electric Industries, Ltd.) 

DL92 @N-L) 'I 
(L=Oto650m) 

DL92 (2-FOD-V)-0.2-L - 
(L=Oto650m) 

1 ends I 

Application 

In-panel code with crimpcut 
connector on both ends 
Indoor-use code 
Indoor-use reinforced cable with 
crimpcut connector on both ends 

V~nyl sheath and cable 
tension member 

DL92 (2-D-V)-0.2-L '2 

(L=Oto650m) 
Indoor-use code collect~ve cable 
w t h  crimpcut connector on both 

Vinyl sheath and cable 
tension member . 

DL92H (2-D-V)-0.2-L ' 
Non-standard cable 

DL92H (2-D-LAP)-0.2-L '2 

Non-standard cable - 
(Used when L = 650 to 850 m) 

Indoor-use code collective cable 
withadhesive grated connector 

*1 : L is 0.3, 1, or 5 m. For 10 m or more, specify the length (in units of 5 m). 
*2: L is 1,3, or 5 m. For 10 m or more, specify the length (in units of 5 m). 
Note: For more detailed speciiications, refer to Appendix H-1 "H-PCF Cable Specifications". 
Note: The above H-PCF optical fiber codes/cables are available from Yaskawa Control Co., Ltd. 

ends 
Outdoor-use code collective cable 
with adhesive grated connector 
on both ends 

Lap sheath and tension 
member 



APPENDIX 

For CP-215 REPEATER-TS2 

Silica optical fiber codelcable 

(EG-513002), with FC connector on 
L with FC connector on both ends 
both ends '3" (for rack, trough, and I ' 1 

1 
2 

3 

Type (made by Sumitomo 
Electric Industries, Ltd.) 

CVS-EG-513002,L " 
CVS-EG-513002,L 
with FC connector on one 
end ' 
CVS-EG-513002,L 
with FC connector on 

10 

11 

~- -- - -  ~ , ~~, ~~ 
, ~- --.. 

*2: L is 0.3, 1,3, or 5 m. For 10 m or more, specify the length (in units of 5 m). 
'3: L is 1, 3, or 5 m. For 10 m or more, spec& the length (in units of 5 m). 
'4: A pulling eye for protecting the optical connector can be attached upon request by adding -P 

at  the end of the type requsted in an order. 
Note: 1. When connecting an optical connector and an optical fiber cable on site, specify the length 

remembering to add extra length on both ends. 
2. For special orders, refer to Appendix H-4 "Specification of Detailed Q p e  for Ordern. 
3. Do not apply excessive tension or lateral pressure on codes. 
4. Specify a LAP sheath for outdoor use. 
5. Since the outer surface of the cable is PVC, we recommend that you cover the cable with 

PE (polyethylene) if exposure to oil chemical products is possible. 

(iron wire armored), 
(EG-513002), L 

Application 

In-panel single-core code 
In-panel single-core code 
with FC connector on one 
end 
In-panel single-core code 
with FC connector on 

2GI-L-4C-LAP-MAZE, 
(EG-5/3002), L " 
2GI-L4C-LAP- 

1: L is 100.200.400. or 1000 m. 

cable 

Appendix 
H-2 

Spec. No. 

(1) 
(1) 

(1) 

wire piping) 
Burid-underground-use 2- 
core cable 
Under-water-use 2-core - - 

External specifications 

Without sheath, only code 
Without sheath 

Without sheath 

- 

- 

Armored with steel pipe 

Armored with steel ~ i v e  - 



1.8.5 For CP-215 REPEATER-TS5 

Silica optical fiber coddcable 

External specifications 

- 

I , . -  - - 
*1: L is 100,200; 500, or 1000 m. 
*2: L is 0.3,1, 3, or 5 m. For 10 m or more, specify the length (in units of 5 m). 
*3: L is 1, 3, or 5 m. For 10 m or more, specify the length (in units of 5 m). 
*4: A pulling eye for protecting the optical connector can be attached upon request by adding -P  

at the end of the type requested in an order. 
Note: 1. When a connection work of optical connector and optical fiber cable is performed at  the 

spot, specify the length to reserve extra length on both ends. 
: 2. For special orders, refer to Appendix H-4 "Detailed Specification of Type to Order". 
: 3. Do not apply excessive tension or lateral pressure on codes. 
: 4. Specify a LAP sheath for outdoor use. 
: 5. Since the outer surface of cable is PVC, it.is recommended to cover with PE (polyethylene 

where oil and chemical products that affects PVC, exist. 



APPENDIX 

Components for MECHATROLINK transmission line 

H Cable 

Name I I Product code No. I Length (m) I Manufacture, 

with USB connectors on 
both ends 

one end (bare cable on 
the other end) 

without connector 

ible: SS-92026 made by Daiichi Denko Co., Ltd. 
Characteristic im~edance between cable cores: Approx. 120 n a t  4 MHz 

40 dB/km at  4 MHz Cable signal attenuation: 

Connector 

Name ' b e  Product code No. 
USB DUSB-APA41- - 
connector ~l-Cf,o 

H Terminator 

Specifications I Applications I Manufacturer 1 
I I 

4-pin, USB 
connector, with 
case 

Name 

USB 
terminator 

Used when 
connecting the USB 
type 
MECHATROLINK 
module 

Daiichi 
Electronic 
Industries 
Co., Ltd. 

Type 

JEPMC-W6020 

Product code 
No. 

DUF6950 

Specifications 

120 n 
Applications 

Install on both 
ends of the 
transmission line 

Manufacturer 

Yaskawa 
Electric 
Corporation 



Cable's external view for the MECHATROLINK 

Model: JEPMC-W600000 

. . .. . 

Model: JEPMC-W6010[30- , 

. . . '  . . -  

. . 

External view of USB terminator . . 

Model: JEPMC-W6020 

.-. 

I- 
. . 

I 

. . 

. . 

, . . 
. . 

Fig. 26 USE Terminator Connection Diagram 



APPENDIX 

t Cable Specifications 

H-PCF Cable Specifications 

I I I I 
Typical product I DLV-HD-20107 12-FOD-V 12-D-V 12-D-LAP 
Optical fiber I Plastic coated multi-mode outical fiber 

(1) (2) 

Indoor use 
reinforced cable 

Cable type and form 

Transmission loss 
CoreJClad 

Number of apertures 

I 
Sheath Orange heat- 

resistant PVC 

2-core code cable 

(made by Sumitorno ~lectr i ;  Industries, Ltd., type H-PCF and SI 
Max. 7 dBkm (at ambient temperature 25 P)) a t  wave length A =850 nm 
Material: Silica glass, diameter: 200f 5 p m 
Material: Acrylate fluoride resin, diameter: 250+5 p m 
Approx. 0.4 

(NA) 
'Transmission band zone 
Number of cores 
Tension member 

radius (without 
load) 

bend 
duration 

(without 
load) 

Max. allowable 
instantaneous lateral 
3ressw-e 

(3) 

Indoor use code 
collective cable 

14.5 MHz at  A = 850 nm 
2 
None /Material: Plastic coated steel wire 

Not allowed +--- 

(4) 

Outdoor use LAP 
sheath cable 

I Outer diameter: 2.4 mm 
Orange heat- Black heat- Black LAP sheath 
resistant vinyl resistant vinyl 
sheath sheath 
8.4 mm 13.7 mm 15.1 mm 
50 kgkm 150 kgkm 170 kgkm 
70 C 70 IC 70 IC 
-40 43 -40 "C -40 P) 
60 "C 60 "c 60 9: 
-10 c -10 c -1043 
30 kg 75 kg 75 kg 
25 mm 50 mm 50 mm 

I I I I I 
: 1. Temporary tension when laying cables. The allowable tension on the optical connector neck is 2 kg. 

2. The applicable optical connector is DL-92 or DL-92H (complied to JIS C 5977 FO8). 



2 Specifications for silica Fiber Codelcable for Short Wave (GI-501125, A = 850 nn 

; (1) (2) (3) (4) 

Cable type and Single-core - Indoor-use Outdoor-use Outdoor-use 
Form code cable cable cable 
3tandard type CSV-EG-513.002 2GI-C-V-NM 2GI-GS-E-NM 2GI-L-4C-LAP 
:made by 
3umitomo 
Electric 

( 5 )  

Outdoor-i 
cable 
2GI-C-LA 

laying cable) * I 
1120 1450 

I duration bend I .. . 1 I 

3 4 4  

1 (without load) I I 
Max. allowable 1 Not allowed I Not allowed I150 

0 ' 

60 ', 

0 
60 
15 . . 

. . 

mpwturcC) 

)pentian 

opwmCC) 

temporary lateral 
pressure I I 

Max. ' 

Min. 
Max. ' 

Min. 

0 
60 
0 
60 
50 Max. allowable i 

tension (kg) . , 

Temporary 
tension when 

I 

- 20 
60 
- 20 
60 
150 

(kg150 mm) I I I 

- 20 
60 
- 20 
60 
150 

*: 1. The allowable tension on the optical connector neck is 2 kg. 
2. The applicable optical connector is FC connector (complied with JIS C 5970 F01). 
3. For the cable specifications other than those above, contact your Yaskawa representative. 
4. When using a cable from another manufacturer, refer to the above optical fiber core wire 

specifications. 

0 
60 
0 
60 
50 



APPENDIX 

Specifications of Silica Fiber CodeICable for Long-Wave (Gl-501125, A = 1300 nrn) 

Spec. No A . 
Cable type and 
rorm 
Standard type 
[made by 
Sumitomo 
Electric 

apertures 

\lumber of cores 
Sheath 
l'ension member 

finish outer 

b m  Max. 
m p t u r ~ p ~  Min. 
pntim Max. 
m p w q  Min. 
dax. allowable 
ension (kg) 
Temporary 
ension when 
a 'n cable * 
llowable Temporary 

end radius bend 

(without load) 

Lane 
duration bend 

witho~tloa 

&ax. allowable 
emporary lateral 
lressure 
kg150 mm) 

(1) (2) (3) (4) ( 5 )  

Single-core Indoor-use Indoor-use Outdoor-use Outdoor-use 
code cable cable cable cable 
CSV-EG-510702 2GI-C-V-NM 2GI-GS-E-NM 2GI-L-4C-LAP 2GI-C-LAP 

GI (grated index) 
0.7 dBlkm or less ( A  =I300 nm) 

200 MHz . km or more 

Material: Silica glass, diameter: 5Of 311 m 
Material: Silica glass, diameter: l 2 5 f  3 m 
0.21 f 0.02 

1 z 
Black PVC Black PVC Black PE 
None 1.2 mm dia. 4.5 mm dia. 

FRP FRP 

Not allowed I Not allowed 1150 

Black PE I Black PE 
PE coated 2.3 I PE coated 1.0 
mm dia. steel mm dia. steel 1 

2. The applicable optical connector is an FC connector (complied with JIS C 5970 F01). 
3. For the cable specifications other than those above, contact your Yaskawa representative. 
4. When using a cable form another manufacturer, refer to the above optical fiber core wire 

specifications. 

A-75 



4 Detailed Specification of Model to Order 

(1) Optical fiber core wire. , 

Optical fiber core wire: j 

(2) In-panel code 

1 10 02 

TL 'Ikansmission band zone (unit: 100 MI 
02:200 MHZ 

I, Transmission loss (unit: 0.1 dBkm) 
07:0.7 dBkm ( A = 1300 nm) 
10:l.O dBkm ( A = 1300 nm) 
252.5 dBkm ( A = 850 nm) 
30:3.0 dBkm ( A = 850 nm) 

+ Core diameter (unit: 10 m) 
5:50 ,U m (EG) 

* Optical fiber type 
EG: Silica grated 

optical fiber cord: CS V - EG - 5 1 1002 . L TT L n p e c  

(3) Indoor or Outdoor cable 

Optical fiber cable: 

B Optical fiber COI 

I Code sheath material 
v PVC 

I' Single core cord 

re wire 

I Special sheath armor 
SSD: Self-supporting d q  

sheath (suspension, 
MAZE; Steel pipe armor 

NM: Nonmetallic type 
(Non-metallic structure) 

Blank: Metallic type 
(Structure contains metal) 

Sheath material 
V: PVC (indoor-use) 
E: PE (outdoor-use) 
LAP: LAP (outdoor-use) - . Indicates the number of cores. Specify I 

for twisted sheaths - Configuration 
C: Cord type (optical fiber cord collected 

configuration) 
I,: Twisted type (optical fiber core wire collt 

configuration) 
GS: Special type 

(Configuration with GS structur 
protect optical fiber core wire) 

Optical-fiber type 
GI: Multimode fiber core - n: Number of optical fiber cores (1 to 6) 
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Trouble Record Sheet 

CP-9200SH Failure Report 

Prepared on: 

Prepared by: 

Name of customer 

Department in  which 
equipment is installed 

Name of equipment 

Name of device 

Date of start of operations 

Date of occurrence of fault 
Hours . Minutes . Seconds 

Past history of failures and 
problems 

Circumstances or operation 
performed (immediately) 
prior to the occurrence of 
failure 

Circumstances of failure 
(phenomenon) 

Actions taken against the 
failure 

Remarks 
Noted points, points which 
were noted from before, etc. 



Scan Time Settings 

Start-up scan drawing Number of steps [step] 

Indicated Data 

~ 

Set Item 

Low-speed 
scan time 

1 Interrupt scan drawing Number of steps [step] I . . 

High-speed . 

scan time 

Set value [ms] 

Max. value [ms] 

Current value lmsl 

User functions Number of steps [step] 

Set value [ms] . 

Max. value [ms] 

Current value imsl 

Total number of steps Number of steps [step] 

Program memory size [ b ~ w  
- 

Remaining program memory I~YW 

9200SH CPU Module 

indicating Lamps (LED) 

ON Flashing OFF 

RDY 8 

. . 

ERR 

I BAT ALM I I I I 

ACCESS s 
L.RST 

RUN 

Dip Switches (SW1) 

Left (OFF) Right ( 0  



CP-2131F Module 

Indicator L a m ~ s  (LED) 

RMV 

R U N  

ERR 

Tx 

Rx 

. . 

CP-2151F Module 

Indicator Lamm (LED) 

ON 

Rotary Switches (SW2) 

ADRS X 1 

Rotary Switches (SW3) 

Flashing 

APPENDIX 

Dip Switches (SW2) 

OFF 

MSTR I I I 
SYN I I I 
SAO I I I 

Dip Switches (SW4) 

Left (ON) Right (OFF) 

D ~ D  Switches ISW5) 

NET A0 

NETAl I 

Left (ON) 

NET A3 

NETA4 I 

Right (OFF) 

NET A5 



1 CP-2161F Module 
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