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NOTES FOR SAFE OPERATION

Read these manuals thoroughly before use of Positioning Module B2833. In these manuals,
NOTES FOR SAFE OPERATION are classified as "WARNING" and "CAUTION."

- . Indicates a potentially hazardous situation which, if not avoid-
AWARNING ed, could result in death or serious injury to personnel.

. Indicates a potentially hazardous situation which, if not

A CAUTlON avoided, may result in minor or moderate injury to person-

‘ nel and damage to equipment. It may also be used to alert
against unsafe practices.

/\ CAUTION | may result in a vital accident in some situations.

Even items described in

In either case, follow these important notes.

The following shows the symbols of prohibition and mandatory action.

® pF{O}-“B]T]ON : Specifies prohibited handling.

MAA\‘gﬁBONRY : Specifies actions that must be taken.

After reading these manuals, Keep them readily available for those using the equipment.



1 INSTALLATION '

/\ CAUTION

* The installation environment must meet the environmental conditions given in
the product catalog and manuals.
Using the B2833 in environments subject to high temperatures, high humidity,
excessive dust, corrosive gases, vibration, or shock can lead to electric shock, fire, or
faulty operation.

Do not use the MEMOCON-SC in the following locations. —————

* Locations subject to direct sunlight or ambient temperatures not between 0 and
55C.

* Locations subject to relative humidity in excess of 95%, rapid changes in
humidity, or condensation.
* Locations subject to corrosive or flammabie gas.

* Locations that would subject the MEMOCON-5C to dlrect vibration or shock.
* Locations subject to contact w1th water, oil, chemlcals etc.

* Install products correctly according to the instructions.

Improper installation may result in accidents or malfunctions.

 Be sure all screws are tight. :
All screws for installation and terminal board should be securely tightened and
checked for loosening. Malfunctions may occur as a result of foose screws.

@ Install the mounting base correctly. :
Install the mounting base facing in the correct direction. Incorrect installation may
result in accidents or malfunctions.

* When installing the mounting base, leave the cover on to prevent contamina-
tion from foreign matter.
Foreign matter can cause malfunction in the MEMOCON-SC.

- Do not remove the cover of the connector where a module is not mounted.
Foreign matter can cause malfunction in the MEMOCON-SC.




2 WIRING

/\ CAUTION

- Connect a power supply complying with the rated specifications.
A power supply that does not comply with the rating may cause a fire.

» Wiring must be performed by qualified personnel.
Mistakes in wiring can cause fires, product failure, or malfunctions.

+ When wiring, do not allow forelgn matters such as wire ship to enter the
mounting base or the module.
Foreign matter can cause fires, product failure, or malfunctions.

9 MANDATORY ACTION

- Ground the protective ground terminal to a resistance of 100 Q max.
Failure to observe this instruction may result in electnc shock or malfunction.

INSERT TH_E INTERFACE CABLES PROPERLY

- Insert the. connectors of the various interface cables that are connected to
B2833 into the communication parts and secure them properly. -
Failure to observe this instruction may result in malfunctions.

NOISE REDUCTION MEASURES

- When noise from external power supply lines causes problems, install an

insulated transformer and noise filter for effective noise prevention.
Insufficient noise reduction Tneasure may cause malfunctions in the B2833.

i




A SEPARATE WIRING PROPERLY

- /O lines connecting external devices to the B2833 must be selected based
on the following considerations:

Mechanical strength, resistance to noise, wiring distance, signal voltage, etc.

- I/O lines must be separated from power lines both within and outside of the

control panel to minimize the affects of noise.
Faulty operation can result if I/O lines are not sufficiently separated from power

lines,

(Example of external wiring)
Steel plate separator

Power circuit Ganeral control Digital I/0 Analog /0 Pulse input
cable circuit cable signai cable signal cabie signal cable
0000 Q000 QOO0 0000 QOO0




3 PRECAUTION UPON USE

/\ WARNING

- Do not touch module terminals under current condmons
There is danger of electric shock.

« Provide an emergency stop circuit, interlock circuit, etc. at the exterior of B2833.
Failure to'observe this instruction may result in injury or damage to equipment.

Provide an emergency .stop circuit at the exteriorﬁof 82833.

An emergency stop circuit for the control system should not be con-
structed using the ladder programming in the MEMOCON-SC. Install an
emergency stop circuit to an external relay as shown below.

Use a NC contact (mechanical contact) to connect the emergency stop
switch. The emergency stop swnch should cut off the main power sup-
ply when depressed.

If these steps are not followed, the emergency switch will not engage even-if
input circuits are damaged or cables are cut. Failure to follow instructions may
cause damage to machines and injury to personnel.

1y
J.: &E J,; - -
CONTROL POWER
SUPPLY OFF ENT‘_:‘OL POWER SUPPLY ON MC1
MC1
EMERGENCY
AVO ON
SToR MC1  SERVO OFF SE OON vca
ESP-TBOX L_.,CJ
- S5~ SURGE ABSORBER
] ; |NOISE FILTER

MEMOCON GLB0OH. GL70H

IME NOISE FILTER

! SERVOPACK CONTROL SIGNAL B2833

ENCODER

T
<C

SERVCMOTOR
=




4 MAINTENANCE

() PROHIBITION

* Do not attempt to disassemble or modify the MEMOCON-SC in any way.
Doing so can cause fires, product failure, or malfunctions.

/\ CAUTION

* Attaching, installing or removing other Modules is only to be made after the
power is turned OFF.
Otherwise, electric shock, malfunction or breakdown will result.

5 GENERAL PRECAUTION

* MEMOCON-SC 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 representatives before-
hand.

This product has been manufactured under strict quality control guidelines. However,
if this product is to be installed in any location in which a failure of MEMOCON-SC
involves a life 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.

Any illustrations, photographs, or examples used in this manual are provided as
examples only and may not apply to all product to which this manual is applicable.

* The products and specifications described in this manual or the content and presenta-

tion of the manual may be changed without notice to improve the product and/or the
manual,

A new version of the manual will be re-released under a revised document number
when any changes are made.

Contact your YASKAWA representative listed on the back of this manual to order a
new manual whenever this manual is damaged or lost.

Please provide the document number listed on the front cover of this manual when
ordering.

+ Contact your YASKAWA representative listed on the back of this manual to order
new nameplates whenever a nameplate becomes worn or damaged.

YASKAWA cannot make any guarantee for products which have been modified.
YASKAWA assumes no responsibility for any injury or damage caused by a modi-
fied product.

»




OVERVIEW OF MANUAL

+ This manual ‘describes functions, specifications, and application methods of the MEMO-
CON-SC GLA0S, GL60S, GL60H, GL70H 2000 Series Positioning Modules B2833.

* Read this manual carefully in order to use the Positioﬁing Modules properly. Also, keep it
in a safe placé so that it can be used whenever necessary.

» Refer to the following manuials as necessary.

Document Title Document Number Content
] B Describes system configuration devices
MEMOCON-5C GL60S and their functions, specifications, appli-
DESCRIPTIVE SIE-C815-14.1 | cation methods, etc., for the MEMOCON-
INFORMATION SC GL&OS.
MED [O- co Describes system configuration devices
CPU  Iprse RIPI.;].-ISVCEGLAOS SIE-C815.15.1 | 2nd their functions, specifications, appli-
Module INFORMATION ' cation methods, etc., for the MEMOCON-
SC GLA40S.
MEM Describes system configuration devices
DES CQR(I:S’IITII-\:/SI(E: GLAOH/GL70H SIE-C815-17.1 and their functions, specifications, appli-
INFO 0 : cation methods, etc,, for the MEMOCON-
NFORMATION SC GL60H/GL70H. :
g&ggﬁgﬁﬁﬁ Describes functions, specifications, appli-
PANEL -~ - .| SIE-C815-142 cation methods, etc., for the P150 PRO-
Man/ |DESCRIPTIVE INFORMATION GRAMMING PANEL-
Machine - -
Interface | MEMOCON-SC GL60S Describes the SFC functions, specifica-
P150 RROGRAMMING SIE-C815-14.3 tions, application methods, etc., for the
PANEL o P150 Programming Panel
DESCRIPTIVE INFORMATION ’
/o GL70H N-SCGLADS, GLEES. Describes functions, specifications, appli-
SIE-C815-13.3 cation methods, etc., for the 2000 Series
oSS VOO e 10 it
Document Title Document Number *Content
AC SERVODRIVEM * F a
S+ D SERIES Describes functions, specifications, appli-
WITH INCREMENTAL TSE-§800-2.1 cation methods, etc., for the AC Servo
ENCODER ) Drive M = F - S - D Series (For speed
FOR SPEED CONTROL control, with incrementat encoder).
BULLETIN. -
AC Servo g%éﬁﬁ;;o DRIVEM “F* 5 * Describes functions, specifications, appli-
Drive cation methods, etc,, for the AC Servo
WITH ABSOLUTE Eg(;_ODER TSE-SSOO—§.1 Drive M » F.+ § » D Series (For speed
g%ifgg&l) CONTROL control, with absolute encoder). ’
: ‘ RIES Describes functions, specifications, appli-
Il-"-i\(():lf ]SEIEEE%%%\NIETlﬁoiE TSE-S800-2.6 cation method_s', e¢tc., for the AC Servo
BULLETIN TS Drive R Series (For speed control, with
incremental encoder),




(Cont'd)

Document Title

Document Number

Content

Drive

AC SERVO DRIVER - P SERIES

Describes functions, specifications, appli-

AC Servo -

WITH INCREMENTAL cation methods, etc., for the AC Servo
ENCODER TSE-5800-2.3

Drive R - P Series (For speed contml
FOR SPEED CONTROL with incremental encoder).
DESCRIPTIVE MANUAL
ACSERVODRIVER * V SERIES Describes functions, specifications, appli-
WITH ABSOLUTE ENCODER cation methods, etc., for the AC Servo
FOR SPEED CONTROL TSE-5800-5.6 | Drive R « P Series (For speed control,
BULLETIN ' with absolute encoder),
AC SERVO DRIVES Describes functions, specifications, appli-

ALL DIGITAL, FOR SPEED
CONTROL .

TSE-S800-11.1

cation methods, etc., for the AC Servo
Drive M = F - G = 8§ - D Seres (For

BULLETIN speed control, with incremental encoder).
AC SERVO DRIVES Describes functions, specifications, appli-
ALL DIGITAL, FOR SPEED TSE-S800-11.2 cation methods, etc., for the AC Servo
CONTROL g T Drive M * F * G + § * D Series (For
BULLETIN speed control, with absolute encoder).

* Thoroughly check the specification and conditions of the product before use.

USING THIS MANUAL

This manual is written for those who already have basic knowledge of MEMOCON-SC.
We recommend reading the MEMOCON-SC GL40S, GL60S and GL60H, GL70H
Descriptive Information before reading this manual.

* Meaning of Basic Terms
In this manual, the following terms indicate the meanings as described below, unless oth-
erwise specified.

+ B2833 = 2000 Series Positioning Module JAMSC-B2833
+.PC = Programmable Controller
* PP = Programming Panel

+ GL40S, GL60S = MEMOCON-SC GL40S, GL.60S, GLBOH GL70H Programmable
GL60H, GL70H Controllers
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1. CONFIGURATION

This section describes typical system configurations by combining the B2833 and Memocon-
SC GL series CPU.

1.1 SYSTEM CONFIGURATION

To perform position control by using the B2833 synchronous operation function, the
synchronous buffer module B2200 is needed. At this time, the B2833 and B2200 are
mounted on extension racks. One B2200 can be mounted on one extention rack.

When the B2833 functions as an independent axis without using the synchronous
operation function, it can be mounted on the CPU mounting base.

B2200 is not needed when synchronous operation is not performed in the system.
Refer to Fig. 1.2.

Note : The B2200 can be mounted only on local or remote extension racks. If it is mounted
on the CPU mounting base, or remote first rack, synchronous operation is not enabled. -



1.1 SYSTEM CONFIGURATION (Cont'd)

(1) Typical 1-axis System Configuration = . Lo

YO MODULE MOUNTING SLOT

la A o
; T 1 T H H 1 |
p | G . i ! i | = !
. . ! .
1t |oioipiolojoioi0
. . i B . - -
I ; : : l ; | |
o ¢ 0- - i | I ! | - -
s I : ! ! i ! I
; D i i ! I 1 S|
. 1 1 1 | 1. 3 ] '
. 1 1 | [ | ' =
! H H ; ! ! ! i ]
: 5 e T R
- ]
EXTENSION RACK I I I ! l } !
RN W U S R L
£ s v el e % B ' . ' T e
150 PPCA?LE._ .- Lo SR
PRQGRAMMING PANEL
. 82833
FEEDBACK PULSE {fOLTAGE N
REFERENCE BATTERY
INPUT TYPE) MODULE
EXTERNAL .
ggypﬁ_ﬁ, SPEED REFERENCE NEEDED WITH
*12V . BSOLUTE ENCODER)
+5Y ‘
' ENCODER MAIN GIRCUIT
4
i
‘ EXTERNAL VO SIGNAL
‘ EXTERNAL POWER SUPPLY PG M
+12/24 V¥
3 SERVO MOTOR

Fig.r 1.1 Typical 1-axis System Configuration



(2) Typical System Configuration at Synchronous Operation

1O MODULE
A
L ] \
o @
P G l c B B B2833s of @ and @ can parform
P50 | S L 0 O 2 2 pasition contral only as an
& 6 P M 8 8 independent axis.
{Mounted on tha CPU mounting bases.)
0 0 Ml 3 3 (Tha 2200 cannot be mounted on
[I D 3 3 the CPU mounting base.)
'O MODULE
4 A Y '
®@ @ & ® @©® @
P B B B B B B 8 B . B2833s of @ o @ can perform
3 ) 2 2 2 2 ? 2 2 posit::n control by synchronous
operation, ‘
2 I:I 1 8 8 3 8 8 8 2 {Mounted on the extension racks.)
2 1 3 3 3 3 3 3 0
D 0 3 3 3 3 3 3 ]
A —) Terminal resistor
_I— (3056"'3? 1r.% W) is connected
as shown balow.
] DATA 1 E}
*DATA 1
VO MODULE 2-core twisted shielded cable (1)
- A )
)
P B B B B
S 2 2 2 2
2 r_-l 1 8 8 ?
2 1 3 3 0
0 3 3 0
A
TO NEXT RAGK TO NEXT SYNCHRONOUS
BUFFER MOBULE
B2833 : Positioning module Number of stations : 32 (B2200 X 32 units)

B2200 : Synchronous buffer module  Vertical extension :
0.75 mm? (Braided shield) 150 m
1.25 mm? (Copper tape shield) 300 m

Fig. 1.2 Typical System Configuration at Synchronous Operation

-3~



1.2 COMPONENT DEVICE

Table 1.1 shows the main devices required for configuration of a positioning systen.

Table 1.1 List of Component Devices

Type

Item Name
_ DDSCR-GL60S
c | CPU Module DDSCR-GL40S | DDSCR-GL60H
% | DDSCR-GL70H
-4 N K N
% | Main Power Supply JRMSP-PS40 JRMSP-PS60
& Module : 7
L] -
ﬁ 1/0 Processor Module Not needed JAMSC-IF60
° | CcPU Mounting Base JRMSI-MB40 JRMSI-MB60
ar
*g JAMSC-TF41A (For GL405)
2 | communication Module | IAMSC-IF6L (COMM), JAMSC-IF64 (PC-LINK),
Relatedto\ = “ (Cannot be used for GL60S or 60S0.)
GL Series Others
T . |1/0 Buffer Module JAMSC-B2110A
g-é S [ Aukiliary Power Supply | JRMSP-PS21, JRMSP-PS22
528 | Extension Rack JRMSI-MB22A }
(SN ]
= 1/0 Cable Extension JZMSZ-W20-1 (0.5m), -2 (1.5m)
1/0 Module 2000 series 1/0 o
Programming Panel- | DISCT-P150, DISCT-P140
PP Cable JZMSZ-W1015-T1 (2.5m), -T2 {(15m)
Related to +12V, 5 V Power B2833 speed reference analog output, for logic section

External Power
Supply

Supply

power supply

+12/24 V Power Supply

Power supply for external [/0 }qterface

Related to Servo

AC Servopack
DC Servopack
Servomotor

YASKAWA Servopack of speed reference input type
-(Refer to the technical instruction manuals for details
of the Servopack or servomotors.)




2. SPECIFICATIONS

This section describes B2833 and B2200 general specifications, performance and interface
for external device connection.

2.1 GENERAL SPECIFICATIONS

Table 2.1 B2833 General Specifications

Item Specifications
Type JAMSC-R2833
Ambient Temperature 0to +55°C
Storage Temperature -10to +75°C
Humidity 10% to 90% RH (non-condensing)

In compliance with JIS* C0911.
Vibration Resistance (Range : 10 to 85 Hz, amplitude : 0.075 mm,)
No. of liftings : 10 times

Shock Resistance 10 m/s* max in compliance with JIS* C0912,
Environmental Condition Free from explosive, inflammable and corrosive gases.
Dimensions in mm (inches) 37.3(1.47) W »x 250 (9.84) H x 9(3.70) D

Internal Consumed Current (Veoc) | 0.5 A +5 VDC (Supplied from mounting base)
Approx Weight 0.6 kg (1.31b)

* Japanese Industrial Standard



2.2 PERFORMANCE

= - Table 2.2 Performance

Item

Specifications

Remarks

Number of Control Axes:

1 Axis

Applicable PC

GL40S, GL60S, S0, 51, S2, 83, GL60H, GL70H/
GL60V

Selectable by switch

Number of 1/0 Allocation
Points and Registers

8 words
8 words

« Input relay : 32 points
« Qutput coil : 32 points

Positioning Data

Position Reference Mode

Absolute value/incremental value mode

Initial setting

Position Reference

—99,999,999 to +99,999,999 (pulses)

Accel/decel Mode

Two methods : Linear and S-curve accel/decel

| Accel/decel speed setting

Accel/decel Time
Setting

(1to99) X 10 ms = 10 to 990 ms
{1to 99) X 100 ms = 100 to 9900 ms

Selection of X10/10G :
Initial setting

Speed Reference

{1 to 9999) X 10 pps (10 pps unit)
{1 to 9999) X 20 pps (20 pps unit)

Selection of X10/20 :
Initial setting

Speed Reference Voltage

Dto 26 VDC 0to £10 VDC

Selectable by switch

Position Loop Gain (Kp)

1to 80

Speed Compensation

(0 to 50) X 2% = 0 to 100%

Initial setting

Accel Ratio Compensation

(0 to 50) X 2% = 0 to 100%

Initial setting

Encoder

With absoclute encoder/incremental encoder

Selectable by switch

Synchronous
Operation

buffer module by communication (master/slave
method)
[Communication speed : leps]
Error check : 16-bit CRC
Up to 13 synchronous operation groups can be
made.
Synchronous operation modes :
1 : Reference pulse synchronization
2 : PG pulse synchronization
3 : Simultaneous start
4 : Set value start
Reference pulse dividing function from master axis
M/N (M. N: 1to9999)

c
-% Pulse !nput Method | Phases A. B, C input
2 | Pulse Input Voltage +5 V line receiver input
© - .
O | Max Counting Speed |-200 kpps {Phases A, B input X1)
- —
o ;’:‘%“;Ai‘;‘t'fpﬁi'é’;‘t’i';'r?” A/B (A, B: 1109999, A/B<64) Initial setting
. " | Automatic positioning operation by multi-step
gﬂ:;ﬁ?ﬁ Speed . speed (The number of steps can be selected freely’ -
P from 1 to 20.) (External input start/stop enabled)
_Variab|e Speed Run as speed changing during operation (Final
Operation P position designation in incremental value mode
P provided/not provided)
JOG Operation Two steps of speed : High, low
Zero Return Operation| Two mcdes for operation alter zero point LS ON : A B | Selectable by switch
. T Deceleration down to creep speed after external :
gz:iI:tIiOI’HOSITI(Jnlng -} LS ON, stop after external LS OFF and then set
moving amount is completed.
. Run by external pulse input (up to 200 kpps) Multiplicaticn selection :

o
2 Handle Operation (X1,2,4) Initial setting
2 Synchronous operation is performed by using Initial setting
Z JAMSC-B2200 together. Linked with synchronous -

Synchronous
operation mode
selection :
Initial setting




Table 2.2 Performance {Cont'd}

ltem Specifications Remarks
External Start Multi-step speed operation start command
é E xternal Stop Each operation stop command
£ | Decel LS Used lor zero return operation ' +12Vor +24V
2 | Special LS Used for special positioning operation external power supply
E’ External Pulse Input | Used at handle operation (Command from CPU needed
X | Enable module is also effective.)
Servo OK Speed reference output is enabled by ON.
= SEN Signal Used with absolute encoder {Two types, transistor
g‘ 9 5V output and relay contact output are available.)
o . .
= COIN ON Wh?]’l the {mmber of‘ deviation counter lag 12 V transistor output
2 pulses is within the setting range.
§ Fault Cutput ON when a fault occurs in the module.
b
w | Notch Output ON at passing point detection
% LED External I/0 signal status, deviation error, ete, {32 points)
= | Data Monitor of current value, speed, setting data, etc. in input registers
§ Error Code Error code displayed in input registers
5 . . Self-diagnosis (ROM, RAM, WDT), PG disconnection, communication
= | Diagnosis - :
a disconnection, others
w S +5VDC +3% 0.7 A
5>
5§ Sxternal Output +12 VDC 5% 0.3 A
i PRlY -12 VDC +3% 0.1 A

Table 2.3 B2200 Specifications

ltem

Specifications

Type JAMSC-B2200
Needed for systems to perform synchronous operation.
Function Functions as a translator for synchronous signals of

communication between B2833 modules. One B2200 is
mounted on one extension rack.

Communication Method

Base-band method

Communication Speed 1 Mbps
Synchronization Method Frame synchronization
Frame Format SDLC

Number of Connected Units | Up to 32

Communication Media

Twisted 2-pair copper braided shielded cable
Recommended cable : JKEV-5B (For the details, refer to Par.
7.4.)

Terminal Resistor

3B0Q1/72 W

Maximum Communication
Distance

Communication Specificatinos

150 m when 0.75 mm? used. 300 m when 125 mm? used.

Connection

Terminal stand M3 screw

Internal Consumed Current

0.3 A {+5 VDC : supplied from mounting base)

External Dimensions in mm
(inches)

37.3 (1.47) W X 250 (9.84) H x 94 (3.70) D

Approx Weight

0.5 ke (1.1 1b)

-7 -



2.3 INTERFACE OF CPU MODULE AND EXTERNAL DEVICES

Fig. 2.1 shows the relationship between B2833 interfaces, CPU module (GL40S, GL60S, S0,
S1, S2, S3, GL60H, GH70H) and external devices.. :

: 3

BUS SIGNALON -
CPUMODULE MOUNTING BASE  POSITIONING MODULE (B2833)
;

GL40S : OTO %10V SERVOPACK SERVOMOTOR
GLBOS (H) STATUS (0TO Fe\y -
GL70H MONITOR 0/A
INPUT RELAY K ':32: POINTS > | :
1
CONTROL = i
IGNAL E . : :
OUTPUT GoIL[ 32 POINTS £ S PHASES A, 8,C :
DATA 0 <— —1 85 ' '
INPUT MONITORING ) 5z SEN SIGNAL :
w =
REGISTER 8 WORDS Zuw &0 QUTPUT 1 ‘
DATA £ ao W : L i
SETTING (USED WITH ABSO-
ggéf’suTER —sworps > | B2 LUTE ENCODER} -
CPU MOBULE 2 : o PHASESA, B
ALLOGATION [REFERENCE NO. g L B | e (re) B -
: o K = GENERATOR
10001 + Bn § - 3 FRTYY
INPUT RELAY 1003T20 on- & w . POWER SUPPLY FOR
+8n 2 +hy EXTERNAL PULSE
) z | TV GENERATOR
00001 + 8n . F)
OUTPUT COIL TO )
00032 + 8n .
V.24V
30001 + n =] —
REGISTER TO : — :
30008}4- n > -<J |a——3 0—¢ EXTERNAL START ’ '
- x s - ~ : N e
OUTPUT 40001 +n 2 <:: — & --———5 0—4 EXTERNAL STOP
REGISTER TO s = U R
40008 + n . g 35 0—¢ SEAVO OK
—w
.- - ZQ | |~——5 75— EXTERNAL PULSE INPUT ENABLE
. [V -
; * EE = ———— )
- -EY | l+——&o—g DECELLS
=z .
: |~ & 0 SPECIALLS
. ! _ ‘
F12v . - B FAULT QUTPUT
’ :> 2 = -
—12v g<L2| | CcoN i
= | ——————
. £o5
+5y Swa| | noTeH ouTPUT -
T__u_ AV (USED AT SYNCHRONOUS OPERATION)
o . .| %L | REFERENCE PULSE 1O BUS SIGNAL ON
. a 5 MOUNTING BASE
3 | . )
85 —
|
; S R ’
>o X
o 5

Fig. 2.1 Interface of CPU Module and External Devices



2.4 B2833 POSITIONING OPERATION

2.4.1 INTERNAL CONFIGURATION OF B2833
Fig. 2.2 shows the B2833 control block diagram.

]
boooomoor _________ -
TPUT AT SYNCHRONOUS OPERATION | POSITION REFERENCE PULSE,

1 OUTPUT (COMMUNICATION)

g8

STER AXIS

*1 SoueEnsation
v SETTING FROM PC am b -
|"' _______ =
V1 +[ SPEED 1 RATED |
COMPENSATION 1 VOLTAGE
(0 TG 100%) | QUTPUT i
I g TOX18 W/ !
1oTO IOV ¢
t {SWITCH
* [ € SCOIN WIDTH SETTING }—=riCOIN 0UTPUT] 1 CHANGING |
S
| ;
|
DEVIATION SPEED
COUNTER lw{ LAGPULSE |
LAG PULSE € CLAMP Ke s REFERENCE
{0 TO 100%) _®
|
£ o= LAG PULSE AT RATED VOLTAGE OUTPUT :
e>de, . WDEVEERTM'_CDUNTER .
o = & > T UA S Erg [ OVER e ALUE
PASSING POINT
DETECTION : !
(POSITION FEEDBACK)
| A ) EEDBACK PULSE
5 COUNTER
L 3
| =
INPUT AT SYNCHRONOUS OPERATION |
SLAVE AXIS i :
{ POSITION REFERENGE PULSE
™ | INPUT (COMMUNICATION)
{&ms) i

1

i

1

I

¢ .
+ POSITION

| REFERENCE N
I

|

1

T

1

* is specified by intial setting.

Fig. 2.2 B2833 Control Block Diagram



2.4.1 INTERNAL CONFIGURATION OF B2833 {Cont'd) : -

(1) Speed Control (Position Loop Control). . -
For speed reference, either output voltage range 0 to £ 6Vor 0 to 10 V can be
selected. (Switch setting) : :

According to position, speed or accel/decel setting from the CPU module, position
reference with pulse as a unit is input to the deviation counter at a certain period (5 ms).

Additionally, feedback pulses occurring from the encoder (PG) because of motor
rotation are also input in the deviation counter. . _

The deviation countér calculates " ¢ {number of lag pulses) = number of position
reference pulses —number of feedback pulses”, and converts the deviation value to speed
reference voltage to output to the Servopack.

When the value reaches the aimed position, the number of the deviation counter
lag pulses becomes 0 and speed refefence voltage becomes 0 V. Then the motor stops
rotating. :

The deviation counter under control performs deviation counter overload [refer 10
(9)] , position deviation allowable value overload [refer to (10) ] , and COIN width
(&) checking [referto(11)] .

Speed reference vollage can be outpul up to 120% (at 6 V) or-110% (at 10 V) of the
rated voltage. : ‘

(2) Position Loop Gain Kp
The motor responsibility is determined according to position reference pulse distribution.

Fig. 2.3 shows _the time-speed curve and time-position curve.

LAG PULSE.€

e _sEEED} L jI DL
POSITION REFERENGE
PULSE DISTRIBUTION
: AC SERVOMOTOR )
P - " MOVEMENT Lo-
(MOVING AMOUNT) (a) Time-Speed Curve
= TIME
Cod
I 1
) |
) |
b
MOVING o
AMOUNT o
P: ——t
i
REFERENCE b
POSITION i
-—1—: : AC SERVOMOTOR POSITION
{
]
LAG : : . .
PULSE € ] ; (b) Time-Position Curve
P
P
i 1
L 1

TIME

Fig. 2.3 Servomotor Responsibility

_.10...



The area of the shaded section in the figure indicates position deviation (lag pulses)
between the numbers of position reference pulses and feedback pulses. This is also the
motor follow-up delay against the reference position at time-position curve constant
speed traveling.

The follow-up position deviation (lag pulses) when moving at the rated speed is
determined by position loop gain Kp.

fin (pps at rated speed)

¢ (Lag pulses)

Kp varies depending on motor types or machine construction, Normally, it is approx.
30 s°1; 40 5! for stable machines and 20 s-! for unstable machines.

(Example)
Motor rated r/min : 3000 [3000/60 (rev/s)]
Number of PG output pulses per motor rotation : 1500 P/R
B2833 feedback pulse division/multiplication : A/B =1
Position loop gain Kp : 30 s'!
When the above conditions are provided, the following equation can be established.

1
3000X —] X 1500 |
L &0 ]

30=

£

£ =2500P

When the number of lag pulses is 2500 P, rated voltage 6 V (10 V) is output. For Kp
value in actual applications, set the optimum value at test run or adjustment. For details,
refer to Par. 7.5.



2.4,1 INTERNAL CONFIGURATION OF B2833 (Cont'd)

(3) Position Loop Speed Referencc Voltage Clamp Function
This function limits speed reference voltage by position deviation, at every 2% in the
range of 0 to 100%.

(Example)
Lag pulses at rated rotation & : 2500
Rated speed reference voltage : 6 V .
Assuming voltage is clamped 50%, speed reference voltage output at posmon loop
deviation processing will be as shown in Fig. 2.4. (When voltage is clamped at 100%,
speed reference voltage willbe 0 V.)

VOLTAGE
BV $-—— = = m s ——
/I/ N
e € g=2500 PULSES _
ra
_____ . - CLAMPED AT.SPEED
avr AEFERENGE VOLTAGE 3 V.
& y=1250 PULSES
‘g TIME

Fig. 2.4 Speed Reference Voltage Output Clamp by Position Loop

Note : Only speed reference voltage is clamped, and calculation of position deviation
is the same as that when'voltage is clamped at 0%. Therefore, since motor rotating speed
is reduced by clamped speed reference voltage, the number of lag pulses exceeds 4 &
and "deviation counter overload” easily occurs. Use this function together with normal
speed compensati:on.

=12 -



(4) Speed Compensation
Speed compensation (feed forward) can be applied at every 2% in the range of 0 to
100%.

(Example) ,
Motor rated rotating speed : 3000 r/min
Number of PG output pulses per motor rotation : 1500 P/R (A/B=1)
When the above conditions are assumed,
fin = [3000 (r/min)/60 s] X 1500 = 75 kpps
When speed compensation is 100%, rated voltage of 6 V (10 V) is output as speed
reference voltage at position reference pulse 75 kpps for speed compensation.

SPEED
COMPENSATION
OUTPUT VOLTAGE
Vg ="kpps

0V BVgmm—— oo SPEED GOMPENSATION

' 1 100% CURVE
! :
i :
! 1
Vo= 37.5kpps H
(EV) 3\/ RN S— E 50%
1
i
!
!
{
I
1
! .

TiME

Fig. 2.5 Speed Compensation
Speed reference voltage output from the B2833 can be obtained as follows :

(Speed reference voltage) = (Speed reference voltage by position deviation)
+ (Speed reference voltage by speed compensation)



2.4.1 INTERNAL CONFIGURATION OF 2833 (Cont'd)

(5) Acceleration Rate Compensatioﬁ ‘
Acceleration rate compensation can be applied at every 2% in the range of 0 to 100%.
Rated voltage 6 V (10 V) at acceleration rate compensation can be calculated as shown

below.
Initial Setting Xi0ms X100 ms i
x 10 pps '% = 20 Mp/s? _2%‘% = 2 Mp/hsz
xzjo pps @fo—gmms’—s : 20 Mp/s® % = 2. M.p}s?
The above values do not depend on speed setting ( X10 pps, %20 pps).
(Example)

Maximum speed : 100 kpps
Accel/decel time when fin is reached : 100 ms (X 100 ms setting)
When the above conditions are assumed, the following equations can be established :

75 kpps

Acceleration rate @ = ———— =750 kp/s?
: 0.1s
4
) ) 750 kp/s?
Acceleration rate compensation voltage= ————— X 6 V(10 V) =225V (3.75 V)
oo 2 Mp/s?
ACCELEHA'I;IO;\J HATE o !
COMPENSATION F : T
OUTPUT VOLTAGE v ! i ' . '
' “. | teoms T 1o 100ms !
[~ R e
Vo=75Kpps :

~4——1—— POSITION REFERENCE PULSE CURVE

,2.25
(a.75)

0 ' g - TIME

1225
{-3.75)

! Fig. 2.6 Acceleration Rate Compensation

Speed reference voltage output from the B2833 can be obtained by the following
equation :
(Speed reference voltage) = (Speed reference voltage by speed deviation)

+ (Speed reference voltage by speed compensation)

+ (Speed reference voltage by accel rate compensation)

~ 14 -



(6) Feedback Pulse Division/Multiplication (A/B)
Feedback pulses can be divided or multiplied. The range is as shown below :

IR )
9999 1
(7) Position Reference Input Pulse Division .
Effective when the B2833 functions as slave axis at synchronous operation.
Position reference pulses of 5 ms period are received from the master axis and are di-

vided or multiplied. Then the resultant value is to be the position reference pulses of the
self-axis to control the motor position. The range is as shown below :

1 _ M _ 999

9999 ~ N 1

(8) How to Use Absolute Encoder

Absolute encoder output is composed of PAQ, PBO and PCO, and constructed as shown in
Fig. 2.7. ‘

SERVOPACK
:SERIAL DATA — SEN
ABSOLUTE
A o
ENCODER . = owiome | PAD
=G PB CIRCUIT PBO
Swe
PC
PCO

Fig. 2.7 Absolute Encoder Qutput

By inputting the SEN signal (L. — H), absolute value data are output from PAO as
serial data, and then output as initial incremental pulses PAO, PBO (90° phase difference
2-phase pulses).

After that, the same output operation is performed as that of a normal incremental
encoder.

SEN SIGNAL ——I
mgg}il-MENTAL
" INCREMENTAL
SERIAL DATA  PULSES PULSES
_____________ ;
Pa0 | unoermen 77 ] W27 2K
P8O _____ | UNDEFINED] U2222><
100ms
MAX
120 TQ 130 ms | 10 TO25ms 25 ms MAX

Fig. 2.8 Absolute Value Data Quiput



2.4.1 INTERNAL CONFIGURATION OF B2833 (Cont d)

[ Absolute Value Data Contents]

- Serial data : Indicates at which position of rotations the motor axis is located from the
reference position (the set value at setup).
* Initial mcremental pulse : Pulses output at the same pulse speed as that of rotation at
approx. 2747 r/min from the rnotor axis zero pomt to current
motor axis posmon

The B2833 outputs the SEN signal and waits for receipt of serial data output of the
absolute encoder. After receiving the serial data, it starts receiving the initial incremental
data.

After the B2833 receives both data, the current value can be obtained by the followmg
equation : :

Pe=M X RX A/B +Po X A/B
Pe (pulses) : Current value

M (rotation) : Serial data value :
Po (pulses) : Number of initial incremental pulse counts

R (P/R): Number of output pulses per motor rotation (by Servopack dividing circuit
setting)
A/B: B2833 feedback pulse d1v1s10n/mu1t1pl1cat10n

(Inmal value : A/B=1)

The following figure shows the relation between the B2833 SEN signal and Servo-
pack servo-on input signal.

SERVOPACK
SERYQ ON _I

INPUT - ABSOLUTE VALUE DATA
: OUTPUTTING PERIOD
. r--" .
B2833 s i i}

) + .
SEN SIGNAL - , : | ™ DISREGARDED

- 1 A

1
. ]

1
SERVOPAGK

-pasesLOck |

R GET — . BASEBLOCK RELEASED
CONDUCTION

(9) Deviation Counter Overload -- - - - - -
If the motor cannot rotate for some reason and feedback pulses are not returned, the
reference (voltage reference) is sustained when the deviation counter becomes the follow-
ing value, to prevent motor from overloading, etc. -

The relation between position loop gain (Kp), pps (fin) at rated motor rotation and lag
pulses ( £ } is as shown below :

Encoder RPMs during rated motor rotation X (1/60)

' Kp = fin | X Number of PG pulses per motor rotation X(A/B)
£ £

When ¢ = ¢. and the deviation counter exceeds the value by four times ( £ >4 ¢.),
"deviation counter overload" occurs, error relay and fault relay are turned on, and
error code 04 is displayed to stop the reference.

Reactivation cannot be performed unless the module is reset.

— 16—



{10) Position Deviation Allowable Value Overload |
Auxiliary function for deviation counter overload.

If the number of deviation counter lag pulses exceeds the set value, an alarm occurs
and input relay "position deviation error" is turned ON.

However, operation is not stopped. Input the stop command if necessary.

Set a value from 0 to 9999 to the 4th register (position deviation allowable value
setting) of initial setting 2.

However, since the deviation counter has some lag pulses even at normal operation,
calculate the number of lag pulses according to the equation of Kp, fin and £ to deter-
mine the set value.

(11) COIN Width Check

Function to perform in-position check (set value = number of reference pulses—number
of feedback pulses).

If the deviation counter value becomes the set value or lower, input relay "COIN"
and external output "COIN" are turned on.

This function can be one of the conditions for automatic positioning, etc.
Set a value from 0 to 999 to initial setting 1 first register (COIN width setting).

The deviation counter value may not be discharged completely because of some speed
setting or mechanical systems. If the COIN width is set too small, the machine often stops
(or does not startup).



2.4.2 B2200 INTERNAL CONFIGURATION

The B2200 i1s a module needed for systems to perform synchronous operatlon

Synchronous operatlon employing the B2833 and B2200 uses data commumcatlon
(SDLC). The B2200 has synchronous clock signal generaﬁng functlon t data commumca-
tion and communication extending functlon when it is mounted on the extensmn rack
1nclud1ng the B2833.

Fig. 2.9 shows the internal configuration of the B2200.
) . boo . S Telr .

v

2000 YO BUS I

e : SENDING/ | |

. RECEIVING
DATA CONTROL .
‘ i . . . .Pr;‘ 3 . DATAT

H :|/} b *DATA!

SCLK - - - ) sG
‘ , C i DATA?
) —
.t ' L : . * DATAZ
. 562 -
|, 650 CERERATING |5 ' o N
|BMHz CIRCUIT ‘ . ) ‘; . ‘
. . o ] “ - - L

i B v E JUNCTION *
Voo Dc/ +5v =

0v oc v
| . FG

L

GROUNDED TO_ MOUNTING RACK
BY GROUND TERMINAL

Fig. 2.9 B2200 Internal Configuration



2.4.3 B2833 OPERATION FLOW

Fig. 2.10 shows B2833 operation outline. The reference numbers here are given as an

example.

Setting and Conditions by CPU Module {(GL.60) Ladder

©

B2833 O ti i
( peration ) Input Relay | Qutput Coil Output R L
Register emarxs
No. [Status| No. [Status
G E R, 00001 ON
Module R
odute Reset -~ —-—=10001 ON L)
After approx. 2sec. elapsed. (RDY)
Inifial Setting 1 T T 00002 ON Execute initial setting
| --- —==10002 ON 5 40001 1 ST | alter checking 10001
{ACK) to to | (RDY) ON.
10003 OFF {00006 ON | 40007 7 TH | Reset when 10003 is
(NAK) {(STOP) turned ON.
T e 00003 ON ,
Initial Setting 2 . 10002 ON 03 rs 4{1%01 ltiT Reset when 10003 is
00006 ON turned ON.
10003 OFF (STOP) 40008 8 TH
Absolute '
Encoder Provided?
SEN Signal ON nutniaiaiiaieie it 00004 ON Data item to be set is
Commagnd 10002 ON & | 40001 18T | “Absolute zero point
10003 OFF to to | matching setting”.
00006 ON | 40003 3 RD| Reset when 10003 is
(STOP) turned ON
NO Absolute o
Valus cDg:raeEttle;:gw ——-—=10013 ON When off, start
(Absolute execution from module
YES Encoder OK) reset.
Accelidecel Rate - —{ 00007 ON | 40001 18T
Setting -~ —=10002 ON 00006 oi to  to
_ 10003 OFF (STOP) 40003 3 RD
g T TrE—— 00013 ON | 40001 1ST
g~ Cument Value Setting £ Reset when 10003 is
& -——-—=10002 ON 00006 ON to to turned ON
Tﬂ' .
Dm% 10003 OFF (STOP) 40003 3 RD
cCa '
2.5 ] - —— e - —-—- - - Q0014 ON [40001 1 ST
28 NownSetng |- —10002 ‘ON s | w
o | 1
.gg 10003 OFF (STOP) 40003 3 RD
>2

Fig. 2.10 B2833 Operation Flow
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Various QOperation Commands

I

2.4.3 B2833 OPERATION FLOW (Cont'd)

Setting and Conditions by CPU Module (GL60) Ladder (Contd)

Input Relay ;| Output Coil Roeutigltj:r Remarksr
No. |Status| No. |Status 9
: ) ’ Reset when 10003 is
Automnatic Positioning =~ ~—""~"~""""~ ~ 00008 ON (40001 1ST |turned ON.
Setting : -———-—=10002 ON to to | Repeat register setting
10003 OFF 40005 5 TH| at multi-step speed
- - operation.
Variable Speed R 00011 ON | 40001 1 ST
QOperation Setting | __—j0002 ON ‘ £ to to
00006 ON
10003 OFF (STOP) 40904 _4 TH )
- e e e —— — N |4 1 1
JOG Operation Setting 1 _____ 5000 ON 00015 Of (1(;0 - IST
C 00006  ON
10003 OFF (STOP) - 40004 4 TH! Roset when 10003 is
N S EREREEEE TR 00018 ON | 40001 1 T |turned ON.
Zero Return Setting 10002 ON £ to- to
, 00006 ON i
! 10003 OFF | 20006, 40003 3 RD
Special Positioning
Setting I il 00021 ON 40001 1ST
10002 - ON 5 to to
10003 OFF | 9006, ON | 40005. 5 TH ]
1st-step Speed
: Operat?on Command [~ ~~ 77777777 00009 O}I
ggg};‘,ﬁﬁ %%?ne,?,and - = —m T 00010 ON - Relation between
L3 external input START
and OR
g?,g?g:&? %%ﬁl;nand f-— - - ————-— = = 00012 ON -F_ollo'ws the variation
of speed which is the
. value of 40004 {(4th).
JOGH Command —— - ———— === 00016 ON ]
JOGL Gommand O EEEEEEEEEET 00017 ON ]
Zero Return Command  F=—---------------1 00018 ON
¥ -
Special Positionin
Command , T e — 00021 O!N
Relation bet
Handle Operation [ < --- - - -2 --——— 00027 = ON e)fternal ineplﬂe%%(ﬁ
00006  ON and OR
{(STGOP) Input pulses from

external input PBI,
*PBI, PAl and *PAI
at operation.

Fig. 2.10 B2833 Operation Flow (Cont'd)



Notes:
1. Enter SERVO OFF when the SEN signal is turned ON.

2. Module reset and initial setting 1 clear the following items :
Accel/decel setting
Automatic positioning setting
Variable speed operation setting
JOG operation setting
Zero return setting
Special positioning setting
Error codes

(The SEN signal is also cleared at module reset.)

3. Accel/decel setting clears each of the following operation settings :
Automatic positioning setting
Variable speed operation setting
JOG operation setting
Zero return setting
Special positioning setting

4. When A/B value is changed at initial setting 1, if absolute encoder is
used, turn ON the SEN signal ; if incremental encoder is used, perform
Zero retum.



3. OPERATION FUNCTIONS

Positioning module functions are explained in the following paragraphs.

3.1 INCREMENTAL/ABSOLUTE MODE -

Incremental mode or absolute mode can be selected on an initial setting stage.

3. 1 1 INCREMENTAL MODE

(1) Position Command Setting
Motion distance is set as a position command This mode is the optlmum for continuous
operation in one direction such as infinite length positioning, etc. -

CURRENT POSITION . - For moving from current
position Po to P, sign is set for
. L \ . | forward, and motion distance
- T i T - T T . P
MINUS AREA 0 PLUS AREA | i -Polis set as position
(RVS) (FWD) - command,

For moving from current
position Pi to. Ps, sign is set for
forward, and motion distance
I Ps -Pi lis set as position
command.

e

For moving from current
position Ps to Pz, sign is set for
_ reverse, and motion distance

0 | Ps -P:lis set as position
command.

(2) Current Value Counting Operation
Fig. 3.1 shows a basic operation of current value counter.

CURRENT VALUE
©9,999,999 MAX
1 / jiOVEF{FLOW
|
MINUS AREA t " PLUS AREA

. | 0 '

1 r

1 ]

! i

! INITIAL COUNT RANGE

Fig. 3.1 Current Value Counter Operation



(a) When the current value counter has exceeded the initial count range, an area sign is
fixed.

AREA SIGN
//OVEHFLOW POSITION
e @ /
i
! FORWARD
]
1
1]
1
H
i
olo :
1
1
|
/ AEVERSE
T
1
]
]
I
G | e
]
3
|
I
i
! !
' . |  FORWARD

(b) The current value counter is activated in the initial count range during positioning of
current value resetting, current value setting, or zero return.

O|C
!
MINUS AREA I‘ PLUS AREA

0 : " .CURRENT SETTING
i " INMINUS AREA
1 Ole
:
]
i

MINUS AREA T - PLUS AREA
! 0
|
I
! CURRENT SETTING
ele | / IN PLUS AREA
1
|
1
MINUS AREA " PLUS AREA

(¢) An area sign is fixed when the current value has exceeded the initial count range
at absolute encoder reading.



3.1.2 ABSOLUTE MODE

(1) Position Command Setting
Absolute position is set as the position command. The range of absolute position is
determined. This mode is the optimum for reciprocating positioning within the range.

- CURRENT VALUE For moving from current
Ps Pa P, P position P to P1, sign is setin
. | I_"'I P plus area and absolute position
T 0 T T ! ; Pi is set as position command.
Py pCDUHREgT VALUE P, For moving from current
— position Pi to P, sign is set in
b } } } ' plus area and absolute position
0 P: is set as position command.
= p(;URREPNT VALUE;,? For moving from current
position Pz to P4, sign is set in
4 } } — — plus area and absolute position
0 ' Ps is set as position command.

(2) Current Value Counting Operation ‘
Fig. 3.2 shows a basic operation of the current value counter.

CURRENT VALUE

R I ’ /99,999,999MA)<

MINUS AREA - PLUS AREA

"+ CURRENTVALUE = INITIAL GOUNT RANGE = CURRENT VALUE
. OVER - OVER

Fig. 3.2 Curr‘gam Value Counter Operation

(a) If the current value counter has exceeded the initial count range (initial absolute
position range) 0 to =99,999,999, "CURRENT VALUE OVERLOAD" input relay is
turned on (error code 43 is issued). At this time, automatic operation is prohibited.

JOG, zero return and manual operations remain operational. On return to the
initial count range, "CURRENT VALUE OVERLOAD" is released.

"CURRENT VALUE OVERLOAD" cannot be released by current value setting.
"CURRENT VALUE OVERLOAD" is provided if absolute value data are read correctly
but the current value has exceeded the initial count range. Even while "CURRENT
VALUE OVERLOAD" is ON, the current value counter continues counting.



CURRENT VALUE

1

[}

|

|
MINUS AREA ——L PLUS AREA

|

I

l

|

1-NOTCH OVERFLOW INITIAL COUNT RANGE 1-NOTCH OVERFLOW

JOG, ZEROC RETURN, MANUAL
OPERATIONS ENABLE

(b) If the current value counter exceeds more than 2-notch overflow, the normal range
cannot be restored even upon returning 10 the initial count range by JOG, zero return,
or manual operation. In this case, the zero position moves.

CURRENT VALU
B 2-NOTCH OVERFLOW

eloe e

MINUS AREA PLUS AREA

@
O]

MINUS AREA PLUS AREA

4 ]

[

ZERQ POSITION MOVED
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3.2 ACCEL/DECEL SPEED SETTING

(1) Basic Function of Accel/Decel Speed Setting

(a) There are two accel/decel patterns :~ linear and S-curve.

* (b) Linear or S-curve accel/decel can be selected by accel/decel setting.

(c) Accel/decel speed determined by accel/decel setting is used in al} operation modes in
common.

(d) For synchronous Operatlon mode command synchronization or. setting as PG synchro-
nization slave axis, operation is performed with reference pulses from the master slave.
Therefore, the accel/decel differs from the set accel/decel However, at single-unit
stop such as stop command input or fault occurrence,-perform accel/decel setting.

(e) Acceleration and deceleration rates are the same.

(2) Setting Items of Accel/Decel Speed Setting
In accel/decel speed setting,-accel/decel speed settmg time t1, S -curve accell decel'lag
time t2 and setting speed V1 are set. ' coal T T

[Setting Range ] .
Accel/decel speed setting time t1 : 10 to 990 ms (uniis of 10 ms)
: : 0.1 to 9.9 s (units of 100 ms)
S-curve accel/decel lag time t2 : 0 to 990 ms {units of 10 ms)
0 t0 9.9 s (units of 100 ms)
Setting speed V1 D ~ 10-to 99,990 pps (units of 10 pps)
. 20 to 199,980 pps (units of 20 pps)

3) Accel/Decel Speed Setting Output Register Setting

18T IND' 3RD
1] 0 0 0
17099 . 0TO®9 ' . 1TO 9999
ACCEL/DECEL SPEED  (S-CURVE ACCEL/DECEL (SETTING SPEED V)
ETTING TIME t,) - LAG TIME t,)

Note : At setting of S-curve accel/decel lag time t2, S-curve accel/decel is provided
when t2.#0. Set t2 = 0 when linear accel/decel is needed.
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(4) Linear Accel/Decel
Linear accel/decel is available when S-curve accel/decel lag time t2 = 0.

(SPLED) SETTING SPEED V,
‘ ACCEL RATE = DECEL RATE
! ! '
| |
1 1
! !
I
I i
! !
L, : L 1 (TIME)
ACCEL TIME DECEL TIME
—_——y po i

1, AND V; ARE SET VALUES,

Fig. 3.3 Linear Accel/Decel

(5) S-curve accel/decel is available when S-curve accel/decel lag time t2 # 0.

v SETTING SPEED V,
(SPEED)

1{TIME)

|

1y

}

ts tz te

L LINEAR ACCEL IN THIS RANGE

$-CURVE ACCEL/DECEL LAG TIME t,+¢

Fig. 3.4 S-curve Accel/Decel



3.2 ACCEL/DECEL SPEED SETTING (Cont'd)

(6) Precautions on Accel/Decel Speed Setting
(a) Set speed in accel/decel speed setting can be different from steady speed at operation.
(Example)
At acceleration up to steady speed Vc = 30000 pps in steady speed accel/decel time
tap = 300 ms, accel/decel speed operation does not change from when setting
acceleration up to Vi= 10000 pps in t1 = 100 ms or up to V1= 60000 pps in t1 = 600 ms.
Accel/decel rate a = 100 kp/s2, '

v
{SPEED)

STEADY SPEED
Vo= 30000pps

a = 100kp/s?

t (TIME)

0
1+ = 100ms -—"l
. 300ms

t1=600ms -

Fig. 3.5 Typical Accel/Decel Speed Setting

(b) When S-curve is set and acceleration is performed up to steady speed during operation
in tap (ms), make S-curve accel/decel lag time t2 = tap. '
When t2 > tap the sections of S-curve and linear accel/decel may not be separated

properly.



(¢c) When S-curve is set, positioning completing time is delayed for S-curve accel/decel
lag time theoretically.

Ve o

tan

S S A

it

Vc: Steady speed ¢

tap:  Time to accelerate up to steady speed or decelerate from steady speécl
tc : Time to operate at steady speed
t2 ;  S-curve accel/decel lag time

Fig. 3.6 Typical S-curve Accel/Decel Lag Time

Theoretical positioning time at linear accel/decel t. can be obtained as shown below :
tL =tap + tc + tAD = 2tAD +tcC

Theoretical positioning time at S-curve accel/decel ts can be obtained as shown below °
ts =2 + (tAD - t2) + 2 + (tc-t2) + t2 + (tAD - £2) + 12

=2tAp + tc + 2
Therefore, ts = tL +t2

(d) Accel/decel speed setting clears all operation settings.
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3.3 AUTOMATIC POSITIONING

Automatic positioning operation includes the 1st-step speed operation, multi-step speed
operation and variable speed operation.

33.1 THE 1ST-STEP SPEED OPERATION

(1) Basic Function of the 1st-step Speed Operation

(a) According to the accel/decel speed set by "accel/decel speed setting," positioning is
performed with the speed set in the first step of "automatic positioning setting" as
steady speed (startup differential).

(b) Operation is started by output coil "the 1st-step speed operation command.”

(c) Operation is canceled by output coil "stop command" ON or external input "external
stop (STOP)" ON. Deceleration is performed at the deceleration speed set by
"accel/decel speed setting."

(d) Next start can be reserved during operation.

(e) Next operauon reservation can be set dunng operatlon

.(2) The 1st-step Speed Operation Basic Pattern
(a) Fig. 3.7 shows the basic pattern of the 1st- step speed operanon at linear accel/decel

Pyo.
L .

- ' " LINEAR AGCEL/DEGEL
LINEARACCEL TIME t

v v - .
{SPEED)| TIME1, l_i_llmtl-:iﬁ\tﬂ DECEL (SPEED) : /,__‘__
! ) D
STEADY SPEEDV ~  ° T : - o/

s
/ STEADY SPEED V

/
s
4

TOTAL MOTION |

1 I

| !

| DISTANCEP |

| (~AREA) | .

P P L P” :
| B 1 1
a I : o a : a
0 1 =~ ) | — 1 (TIME) ’ 0 } 1 t {TIME)
: ' : HERE SHORTER MOTION
1 } ’ i ! ISTANCE)
! ACCEUDECEL ! ; .
' ts _| SPEED, R ACCELIDECEL
, oy

o : Accel/decel speed set by "Accel/decel speed setting”
P: Total Motion Distance [ P (= Area) =P'+P" + P" ] .
Linear Accel/Decel Time = Linear Accel Time ta = Linear Decel Time tp

Fig. 3.7 The 1st-step Speed Basic 6peration

Note : Operates a}so at S-curve accel/decel.



(3) The 1st-step Speed Operation Setting Items

In thelst-step speed operation (the 1st-step of "automatic positioning setting"), position
reference value sign (absolute value mode) or motor rotating direction (incremental value
mode) and position reference value P, steady speed V and number of steps (the 1st-step
only) are set. '
{Setting Range]

Position reference value sign or motor rotating direction : 0 or 1

Position reference value P:  01to 99,999,999 P -

Steady speed V : 10 to 99,990 pps (units of 10 pps)
' 20 to 199,980 pps (units of 20 pps)
No. of steps : ‘ 1

(4) Output Register Setting of the 1st-step Speed Operation

IST 2ND 3RD 4TH 5TH
6jojo olofoloc
00R1 . 0 TO 99,999,999 1 TO 9999 STEP 1
(POSITION REFERENCE (STEADY SPEED)  (NUMBER OF
VALUE) STEPS)

0 : Plus area (absclute value mode)
Plus direction (incremental value mode)
1 : Minus area {absolute value mode)
Minus direction {incremental value mode)

(5) Precautions on thelst-step Speed Operation
(a) Limitation of start reservation

To reserve start of "the 1st-step speed operation,” turn ON output coil "the 1st-step
speed operation command" during the 1st-step speed operation.

However, during other types of operation, reservation cannot be accepted.

In this case, error code "48" (operation command which cannot be reserved is
entered) occurs and the reservation is disregarded. This reservation can be accepted
only during the. 1st-step speed operation. '



3.3.1 THE 1ST-STEP SPEED OPERATION (Cont' d)

(b)

{c)

(d)

Reservation setting dlsabled perlod

"Automatic positioning setting" (both the lst-step and multl step) can be performed at

any time after completion of "initial setting 1," "initial setting 2" and "accel/decel
speed setting." (It can also be set during other types of operation.)

However, it cannot be provided at the same time as the other settings. If it is
provided, error code "21" (some setting commands are turned on simultaneously)
occurs and the setting is disregarded.

Additionally, it cannot be set during variable speed operation. If it is set, error
code "29" (multi-step or the1st-step speed operation setting is entered during variable
speed operation) occurs, deceleration is performed to stop variable speed operation
and the setting is disregarded.

Items to be blocked by "automatic positioning eetﬁng"
While "automatic positioning setting” is performed all operatlon start commands are
prohibited.

If any start command is entered, error code " 52" (operation command is turn-
ed ON during "automatic positioning setting") and the operation command is
disregarded.

When "variable speed operation command” is turned ON, !"automatic positioning
setting" in that scan is also disregarded. :

However, operation continues at JOG operation.
"Automatic positioning setting" when start reservation has been entered clears the
start reservation.

In this case, start reservation must be made again.

Start command priority order

When output coils "the 1st-step speed operatlon command," "multi- step speed
operation commarid” and external input "external start (START)" (Same as multi-step
speed operation command) are turned ON simultaneously in the same scan, they have

" priority in the followmg order :

"External start (START)"> "the 1st-step speed operation command"> "Multi-step speed
operation command”

However, when these commands are turned ON simultaneously with any other
commands, error code "40" (some operation commands are turned ON simultaneously)
occurs and both operation commands are disregarded.
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33.2 MULTI—STEP SPEED OPERATION

(1) Multi-step Speed Operation Basic Function

(a) Positioning is performed at multi-step speed up to 20 steps.

(b) According to the accel/decel speed set by "accel/decel speed setting", positioning is
performed with the speed set in steps of 1 to 20 of "automatic positioning setting" as
steady speed of each step.

(c) "Position reference value" set in the first step by "automatic positioning setting” is the
final positioning moving distance ; "position reference values” set in the steps from 2
to 20 are moving distance of speed changing points. [For details, refer to (2).]

(d) Operation is started by output coil "multi-step speed operation command" ON or
external input "external start (START)" ON (startup differential).

(e) Operation is canceled by output coil "stop command” ON or external input "external
stop (STOP)" ON. Deceleration is performed at the deceleration speed set by "accel/
decel speed setting,"

(f) Next start can be reserved during operation.

(g) Next operation reservation can be set during operation.

(2) Multi-step Speed Operation Basic Pattern
(a) Fig. 3.8 shows the basic pattern of multi-step speed operation at linear accel/decel
The figure shows the 10th step speed operation as an example.

Vs Vs
" Vv ! }
b
{SPEED) Vs i : ve Lo |
i ' VI Va
] ]
Vg I ' ! t ' Vo
| Ll
I ! 3‘ o Vg @ | i :
vy Lo | g 5 : ; PoaA Ve e
b 1
! : i : | ! :
1 ! 1 ) fl 1 1
™ i 1 1 1 ( ! . 1 1 a
N 1 L Il 1 i 1 1 i ! I(TIME)
0 \F’? Fa Pa Ps Pe Pa Pa Py P1g P
(P2 to Py spaed changi ints,
ACCEL/DECEL SPEED P2 finat Sosttioning po) - |

Vn: Speed set in the nth step
Pn: Moving distance set in the nth step
a: Accel/decel speed set by "accel/decel speed setting”

Fig. 3.8 Mulii-step Speed Operation at Linear Accel / Decel

Note : Operation can be performed also at S-curve accel/decel.



3.3.2 MULTI-STEP SPEED OPERATION (Cont'd)

(3) Multi-step Speed Operatlon Setting items
In multi-step speed operation setting (setting in the nth step of "automatic-positioning set--
“ting™), position reference value sign (absolute value mode) or motor rotating direction
(incremental value mode) and position reference value Pa, steady speed Vn and number

of steps n are set. -

H ToF

[Settmg Range ]
Position reference value sign or motor rotatmg direction : 0 or 1

Position reference valuePn: Oto 99 999,999 P

Steady speed Va: =~ 1010 99,999 pps (units of 10 pps) '
‘ 20 10 199,980 pps (umts of 20 pps)
Number of steps n . 1 to 20 steps

(4) Multi-step Speed Operatlon Output Reg1ster Settmg

1ST _2ND 3RD " 4TH 7 sTH

ofo]o o . olo]ojo.
0O0RY . - . 07099,999,999 ’ 1709999 _' . oo; 0TO 19
@EI)_%E;ON REFERENCE (STEADY SPEED)- - i - (NUMBER OF STEPS)

AT SYNCHRONOUS OPERATION
MODE SIMULTANEQUS START AND

PROGRAM SYNCHRONIZATION
o e, -
0 : Plus area (absolute value mode) : ﬁgl)&cnve WHEN SET TO SLAVE
Plus direction’ (mcrementa] value mode)
1 : Minus area (apsolute value mode)
Minus direction (incremental value mode)
(Example)
At multi-step speed in plus area (plus direction)
SIGN
1ST-STEP | 0 1} 0 0 a; (FINAL POSITION) Vi 0 0 0 0
2ND-STEP *: 2z V2 BRI
SRD-STEF{ * ay Vy olo|o] 2
: E
. T B j 3
nTH-STEP * ag Vo - 0 i} n—1

n: Upto20 % : DON'T CARE.
' However, specify plus or minus in the absolute value mode.



(5) Precautions on Multi-step Speed Operation

(a)

(b)

{c)

(d)

Relation of each step moving value setting

The relation of each step moving value Pn (moving value set in the nth step) is to be
as shown below,

Incremental value mode :

P2+P3+....4Pn<Pi (n #1)
Absolute value mode :
Po<Pnr1<Pi(n #1)

Setting clear
Set the steps in order from the smallest number.

The settings of the next step and after the set step are cleared.

Only the latest stage is effective. Error code 23 "Operation Set Value Fault" will
result and setting disregarded if an attempt to return to a previous step is made.

By setting the first step, the settings of the second step and after are cleared.

If changes are needed in any step on the way of setting, the steps must be set
again from the beginning,
Setting skip
When there is a step with setting which reverses the motor rotating direction from the
Ist-step setting in "automatic positioning setting” or there is a step without setting, the
step is skipped (disregarded).

In this case, error code "30" (skipping in multi-step speed operation setting) is
displayed but the operation is continued.

(Example)
From zero-point position in the absolute value mode :
P1:450 kP, P2:+kP, P3:+20kP

Final Position Skipped

From + 50 kP point position in the absolute value mode :
Pr:4+70kP, P2:4+20kP, P3:+ 60kP

Final Position  Skipped
Setting omission
When the final positioning position is reached in the status where some setting steps

still remain during multi-step speed operation, the steps after the final position are
omitted (disregarded).

(Example)
In the incremental value mode ¢
Pi:+50kP, P2:4+40kP, P3:30kP

Final Position Omitted



3.3.2 MULTI-STEP SPEED OPERATION (Cont'd)

(e) Multi-step speed and the 1st-step speed operation setting
The setting area of multi-step speed operation first step and the 1st-step speed
operation is the same (the first step of "automatic positioning setting").

Therefore, by selecting " thelst-step speed operation command" in the same
setting operation is performed in the 1st-step speed ; by selecting "multi-step speed
operation command", it is performed in multi-step speed. However, positioning is
performed in the same place in either operation. '

(Example)

In the absolute value mode, in the setting of :

[Pl : + 50 kP [P2:+ 10 kP [P3'+40kP
10 kpps Vz2: 25 kpps Vi : 5 kpps

*When "the 1st-step speed operation command” is sclected

‘v TOTAL MOVING
{SPEED, AMOUNT : P=P1=+50kP

V4 = 10kpps

i B \\_
a . a
1 1 (TIME)

+ 50kP

* o P - -

When "multi-step speed operation command" is selected :

Vz = 25 kpps
Y ' TOTAL MOVING
(SPEED) ! AMOUNT : P = P* +P” +P*= P1 = 50kP
! PP
I
i
I £ .
f Vq = 10kpps o
|
’ l l Va = Skops
[ 1 - §
p i ! pro )
-4 1 E a B
0 i : - t (TIME)
{ : '
+10kP + 40KP . +50kP

H

@ : Accel/decel speed set by "ac(:el]decel speed setting"” (same’in both figures).

(f) The 1st-step speed operation by "multi-step speed operation command”
By selecting "multi-step speed operation command" in the status where only the first step
is set in "automatic positioning setting”, the 1st-step speed operation is performed.
In this case, no error occurs.



(g)

(h)

(i)
)
k)

External input "external start (START)"
External input "external start (START)" has the same meaning as output coil "multi-
step speed operation command."

To perform multi-step speed operation, turn ON "external start (START)" or
"multi-step speed operation command."”

Limitation of start reservation

To make start reservation of "multi-step speed operation command” and external start
(START)", turn ON each command while multi-step speed operation is performed by
"multi-step speed operation command” and "external start (START)", respectively.

However, "multi-step speed operation command" can have start reservation
only during multi-step speed operation by "multi-step speed operation command."

Also "external start (START)" can have start reservation only during multi-step
speed operation by "external start (START)."

In any case other than the above, error code "48" (operation command which
cannot be reserved is entered) occurs and the reservation is disregarded.

Reservation setting disabled period

Same as item (b) in Par, 3.3.1 (5) "Precautions on the 1st-step Speed Operation.”
ltems to be blocked by "automatic positioning setting"

Same as item (¢) in Par. 3.3.1 (5) "Precautions on the Ist-step Speed Operation,"”
Start command priority order

Same as item (d) in Par. 3.3.1 (5) "Precautions on the 1st-step Speed Operation.”



3.3.3 VARIABLE SPEED OPERATION

(1) Variable Speed Operation Basic Function

(a)

(b)
(C)
(d)
e

According to the accel/decel speed set by "accel/decel speed setting", the positioning

_reference value set by "variable speed operation setting” is to be the positioning point, and

positioning is performed with the contents of the fourth output register as steady speed
each time.

Steady speed is determined by the contents of the fourth output register checked at
every CPU scan durmg operation..

Accel/decel speed at speed variation is the value set by "accel/decel speed settmg
Operation is started by turmng on output coil "variable speed operation comman
(status). :

Operation is canceled by turning OFF "variable speed operation command " " turning ON

_output coil "stop command" or,turning ON external input "external - stop (STOP)."

In the incremental value mode, when the position reference value is set to zero, vari-
able speed without positioning can be performed. (This is the_ same as variable
speed JOG operation.) o '

(2) Variable Speed Operation Basic Pattern

(a)

Fig. 3.9 shows the variable speed operation basic pattem at hnear accel/decel The
figure shows a case where the set speed value is changed four times (the value of

fourth output register) as an example.

v
(SPEED) . Ve
|
|
! Vs
V‘! o ;
|
1 : @ Vi Fs
! |
i | i
at i 1 t a
- I 1 1
; ; : t {TIME}
0 ! : :1 | P
1STSPEED  2ND SPEED ‘3RD SPEED 4TH SPEED FINAL POSITION
SETTING |  SETTING "SETTING _ "SETTING
Vy oo Vs Vi Va
.V, : Speed set in the nth time
i

P: Position reference value
a : Accel/decel speed set by "accel/decel speed setting"”

Fig. 3.9 Variable Speed Operation at Linear Accet / Decel

Note : Operation can be performed also at S-curve accel/decel.



(3) Variable Speed Operation Setting Items
In variable speed operation setting, the position reference value sign (absolute value
mode) or motor rotating direction (incrementai value mode) and position reference value
P are preset.

Additionally, speed-V is set immediately before operation or during operation.

[Setting Range ] :
Position reference value sign or motor rotating direction : 0 or 1
Position reference value P : 0 to 99,999,999 P
Steady speed V : 10 to 99,990 pps (units of 10 pps)
' 20 to 199,980 pps (units of 20 pps)
Units are set by initial setting.

(4) Output Register Setting of Variable Speed Operation

(Setting)

Qutput Register 15T 2ND 3RD 4TH

Variable Speed

Operation Initial 000

Setting —!

0OR1 0 TO 99,999,999 ’

(POSITEON REFERENGCE DOES NOT HAVE
VALUE} TO BE SET.

0 : Plus area (absolute value mode)
Plus direction (incremental value mode)
1 : Minus area (absolute value mode)
Minus direction (incremental value mode)

g\t Variable Speed 18T IND 3RD 4TH
peration Command)
Variable Speed
Setting (V) t
r 0 TO 9999
(SPEED)

DOES NOT HAVE TO BE SET

Note : For setting example, refer to 4.4.3 VARIOUS DATA SETTINGS (2) (¢) Variable
speed operation setting,
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3.33 VARIABLE SPEED OPERATION (Cont'd)

(5) Precauiions on Varlable Speed Operation

(a)

(b)

{c)

(d)

Speed reference check before starting and during operatlon

In variable speed operation, the speed reference is read out from the fourth output
register at operation startup or during operation, and the operation is performed
according to the read-out speed reference. :

Therefore, when the output register contents are changed by other settings, efc.,
operation is performed according to the changed value. :

Be sure to input the speed reference for variable speed in the fourth outpul
register before operation startup and during operation.

Pause functionr
By setting 0 to the fourth output reglster dunng operation, speed becomes 0 to stop
the operation. By setting any value, the operation is started again.

However, keep "variable speed operation command" in the ON status.

Reactivation after stop signal input

Operation is stopped by.turning on "stop command" or "external stop (STOP)" during .

operation. However, releasing the "stop command” or "external stop (STOP)" with
"variable speed operation command" ON does not reactivate the operation.

Turn OFF, "variable speed operation command" once and then turn it ON again to
activate the operation.

Prohibition of "automatic positioning setting" during operation - ‘
Do not perform "automatic positioning setting” during operation.

Otherwise, error code "29" (multi-step or the 1st-step speed operation is
entered during variable speed operation) occurs and variable speed operation
decelerates to a stop.. | -



(e) Speed reference over-writing
In variable speed operation, if speed reference V2 is commanded during accel/decel

toward speed reference V1, speed reference Vi is disregarded and operation is per-
formed with speed reference V: as steady speed.

Vi
v ST
(SPEED) e
Ve
0 | t (TIME)
R y SPEED
REFERENCE V2
SPEED
REFERENCE V1
Ve
v
{SPEED)
Vi

t(TIME)

e
SPEE NCE V2
REFERENCE V1

(f) Priority of positioning
In variable speed operation, position is reached during accel/decel toward
speed reference V1 positioning is performed, disregarding speed reference V1.



3.4 JOG OPERATION

(1) JOG Operation Basic Functmn

(a) According to the accel/decel speed set by "accel/decel speed setting”, operation is
performed in the rotating direction set by "JOG setting” with speed set by "JOG set-
ting" as steady speed while "JOGL command” or "JOGH command" is turned ON.

(b) For JOG operation, two steps of speed are available : JOGL (low speed) and JOGH
(high speed). JOGL can be larger than JOGH.

(c) Operation is started by turning on output coﬂ "JOGL command” or "JOGH
command” (status).

(d) Operation is stopped by turmng OFF "JOGL command" or "JOGH command", or
turning on output coil "stop command” or external input."external stop (STOP)."

However, when "stop command” or "external stop (STOP)" is turned ON,
operation is automatically reactivated by releasing the stop command.
(e) "COIN" ON is.not included in the conditions of JOG operation activation.

- (2) JOG Operation Basic Pattern
(a) Fig.3.10 shows the JOG operation basic pattern at linear accel/decel

.
{SPEED)

o t {TIME}
]
I
! OoN

i .
"JOGL COMMAND" - ) )
- ]

OFF

ON

e

| OFF

“JOGH COMMAND" '
Vi : Speed for low speed set by "JOG setting"
VH : Speed for high speed set by "JOG setting"
o : Accel/decel speed set by "accel/decel speed setting”

- Fig. 3.10 JOG Operation at Linear Accel / Decel

Note : Operation can be performed also at S-curve accel/decel.



(3) JOG Operation Setting Items
In JOG setting, the JOGL motor rotating direction, speed VL JOGH motor rotating
direction and speed VH are set.

[Setting Range ]
JOGL motor rotating direction : 0 or 1
JOGL speed VL: 10 to 99,999 pps (units of 10 pps)
20 to 199,980 pps (units of 20 pps)
JOGH motor rotating direction : 0 or 1
JOGH speed Vu : 10 to 99,999 pps (units of 10 pps)
20 to 199,980 pps (units of 20 pps)

(4) Output Register Setting of JOG Operation

15T 2ZND 3RD 4TH

o|olo opjofoe
0OR ¢ 1 TO 9999 00OR1 170 9999
(SPEED V1) (SPEED V)
0 : Plus direction rotation 0 : Plus direction rotation
1 : Minus direction rotation 1 : Minus direction rotation
JOGL JOGH

(5) Precautions on JOG Operation
(a) Command priority order
"JOGL command” and "JOGH command" are prioritized operations. That is, during
JOGL operation, "JOGH command" is disregarded and vice versa. An error does not
occur.

Additionally, if "JOGL command" and "JOGH command” are turned ON
simultaneously, "JOGL command" has the priority.

However, if other operation commands are turned on simultaneously, error code
"40" (some operation commands are turned on simultaneously) occurs and operation
is not performed.

Or error code "48" (operation command which cannot be reserved is entered)
occurs but the functions under operation continue and starting is disregarded.



3.4 JOG OPERATION (Cont'd)

(b) Command overlapping
"JOGH command" is disregarded during JOGL operation. However, by turning OFF
"JOGL command” with "JOGH command" ON, JOGH operation is automatically
activated after JOGL decelerates to a stop, and vice versa.

.y V-
* (SPEED) )
Vi J
]
| |
1 |
: 1
a la o I: a e
; t(TIM
0 ON : i (TME)
- "JOGL COMMAND" —J I OFF :
: ON ‘
’ OF
“JOGH COMMAND" ——2F I P

(c) Pause function - .
When the stop, signal [output 0011 "stop command" or external input "external stop
(STOP)" ] is turned ON during operation, deceleration to a stop is performed.
However, when the operation command is in the ON status and the stop signal is
released, operation is reactivated automnatically. -
- However, if the stop signal is tumed OFF during deceleration with the. stop signal
" ON, operation stops once and then starts again. o

LV
(SPEED) Vi

1 (TIME
‘ 0 ON ( }
“JOGL COMMAND* _]
. : ON
STOP SIGNAL OFF I | CFF
SPE
(, ED) Vi VL
i |
' |
) 1
1 i
o : a & I @
! t (TIME
0 oN I (e
~JOGL COMMAND'—I ! OFF
; 1ON
OFF [ OFF

STOP SIGNAL
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(d) When command is short
When the operation command is released or stop signal is input during acceleration
with the operation command ON, deceleration to a stop is performed at that time even

if the steady speed has not been reached yet,

y
(SPEED) .

0 1 {TIME'
oN (TIME)

"JOGL COMMAND" I 1 OFF




3.5 ZERO RETURN OPERATION

Zero return operation has t_wo modes mode A and mode B. . . V o _
Mode setting is selected by the front panel 1SW (dlp switch). el

3.5.1 ZERO RETURN OPERATION MODE A

(1) Zero Return Operation Mode A Basic Function

(a) According to the accel/decel speed set by “accel/decel speed setting," operation is
- started in the rotalmg direction set by "zero return setting” at the set speed (V).

When extern_al input "decel LS (DEC)" ON is detected, speed is reduced down to the
creep speed (Vc ) set by "zero return setting"; the first phase C pulse after the creep
speed is reached is to be the zero point.

(b) Operation is started by tummg ON output coil "zero return command" (startup
differential).
(© Operation is canceled by turning ON output coil "stop command” or external input
"external stop (STOP)."
Then the motor decelerates to a stop.
(d) The following processes are conducted after completion of zero return mode A:
1) Current value clear
2) Feedback current value clear
3) Deviation counter clear
Note : The above processes are the same in either incremental value mode or absolute
value mode.

(2) Zero Return Operation Mode A Basic Pattern
(a) Fig.3.11 shows the zero return operation mode A basic pattern at linear accel/decel.

ZERO RETURN IN ZERQO RETURN IN
ORWARD RUN) v EVERSE RUN}
v WV

PLUS AREA

MINUS AREA

V: Zeroretumn speed -
Vc : Creep speed
o : Accel/decel speed set by "accel/decel speed command”

Fig. 3.11 Zero Return Mode A at Linear Accel / Decel

Note : Operation can be performed also at S-curve accel/decel.



3.5.2 ZERO RETURN OPERATION MODE B

(1) Zero Returmn Operation Mode B Basic Function
(a) According to the accel/decel speed set by "accel/decel speed setting,” operation is
started in the rotating direction set by "zero return setting” at the set speed (V).

When external input "decel LS (DEC)" ON is detected, speed is reduced down to
the creep speed (Vc ) set by "zero return setting”; the first phase C pulse after the
creep speed is reached and "decel LS (DEC)"OFF is detected is to be the zero point.

(b) Operation is started by turning ON output coil "zero return command" (startup differential).
(c) Operation is canceled by turning on output coil "stop command" or external input
"external stop (STOP).” Then the motor decelerates to a stop.

(d) The following processes are conducted after completion of zero return mode B :
1) Current value clear
2) Feedback current value clear
3} Deviation counter clear

Note : The above processes are the same in either incremental value mode or absolute
value mode.

(2) Zero Return Operation Mode B Basic Pattern
(a) Fig. 3.12 shows the zero return operation mode B basic pattern at linear accel/decel.

ZERO RETURN IN ZERO RETURN IN
ORWARD RUN} v . REVERSE RUN}

v . Vv

MINUS AREA PLUS AREA

V: Zero return speed
Ve : Creep speed
a : Accel/decel speed set by "accel/decel speed setting"

Fig. 3.12 Zero Return Mode B at Linear Accel / Decel

Note : Operation can be performed also at S-curve accel/decel.



3.5.3 COMMON ITEMS IN MODES A AND B OF RETURN OPERATION

(1) Zero Return Operation Setting Items
In zero return operation (common in modes A and B}, the motor rotating direction, steady
speed V and creep speed Vc are set. : . :
[Setting Range ] -
Motor rotating direction : O or 1
Steady speed V : 10 to 99,990 pps (units of 10 pps)
20 to 199,980 pps (units of 20 pps)
Creep speed Ve : 10 to 99,990 pps (units of 10 pps)
© 20 to 199,980 pps (units of 20 pps)

(2) Output Register Setting of Zero Return Operation

18T 2ND 3RD

0|00

" 0OR1 1709909 ) 1709999
(STEADY SPEED) (CREEP SPEED)

0: Plus direction rotati_on
t : Minus direction rotation

Note : The above setting range is applied for both modes A and B.

(3) Precautions on Zero Return Operation (Common in Modes A and B)
(a) "Decel LS (DEC)" signal detection error
When zero return speed is too fast in the zero return operation mode A, since the
position where creep speed is reached changes because of output coil "decel LS
(DEC)" signal detection time dispersion (up to 5 ms), stopping error for one rotation
may be generated depending on adjustment of dog.

|
b=— | AG TIME OF Sms

STOP AT PHASE C
AFTER ONE ROTATICN

hid / Ve !
H ]
! ; - PLUS AREA
! :
1
]

PHASEC  (ZERO POINT) PHASE C * ERROR OF 5ms

|
1
I
]
]
I
|
1
1
I
I
I
|
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(b) Relation between steady speed and creep speed

(c)

(d)

(e)

The relation between steady speed and creep speed is to be : steady speed = creep
speed. )

If creep speed is larger than steady speed, error code "24" (steady speed = creep
speed is not satisfied) occurs.
Start at "decel LS (DEC)" ON
In the status of external input "decel LS (DEC)" ON, operatlon is not started by turn-
ing ON "zero return command."

Error code "44" ("zero return command” is turned ON at decel LS ON) occurs.
Move "decel LS (DEC)" to OFF in other types of operation, and then turn ON "zero
return command.”

Reactivation after "STOP command"

When operation is stopped by output coil "STOP command" or "external stop (STOP)"
during zero return operation, turn ON "zero return command” again for reactivation.
Only releasing the stop signal does not reactivate the operation.

Additionally, reactivation is also disabled when "decel LS (DEC)" is turned ON in
the stopped status.

Continuous zero return operation

It is possible to repeat zero return operaﬁon if zero return operation has been completed
and "decel LS (DEC)" has been turned OFF.




3.6 SPECIAL POSITIONING OPERATION (PROVIDED WITH LS INPUT)

(1) Special Posmomng Operatlon Basic Function
(a) Operation is enabled only. when the mcremental value mode is selected.
(b) According to the accel/decel speed set by "accel/decel speed setting,” operation is per-
formed in the rotating direction set by "special positioning setting" at the set speed (V).

When external input "special LS (SPLS)" ON is detected, speed is-reduced down
to the creep speed (Vc ) setby ' 'special positioning setting.” Then when "special LS
(SPLS)“ OFF is-detected; pulses @) for the set value are output.and operat10n stops.

(c) Operatlon is started by turning ON output c01l "special positioning command" (startup
differential).

(d) Operation is canceled by turning ON output coil "stop command“ dr external mput
"external stop (STOP)."

- e -

(2) Special Positioning Operation Basic: Pattem 2 . )
(a) Flg 3.13 shows the special positioning OPETaUOH basic pattem at linear accel/decel

Vo
(SPEED) -V

Ve

,/

ON

by - = —
5/
:
T
'

SPECIAL LS

V: Steady speed

Vc: Creep speed

Pulse outputting value

o : Accel/dece! speed set by "accel/decel speed setting”

-]

Fig. 3.13 Speciat Positioning Operation at Linear Accel / Decel

Note : Operation can be performed also at S-curve accel/decel.



(3) Special Positioning Operation Setting Items
In special positioning operation, the motor rotating direction, pulse outputting value P,
steady speed V and creep speed Vc are preset.

[Setting Range ]
Motor rotating direction: Oor 1
Pulse outputting value P: 0 to 99,999,999 P

Steady speed V : 10 to 99,990 pps (units of 10 pps)
20 to 199,980 pps (units of 20 pps)
Creep speed Vc : - 1010 99,990 pps (units of 10 pps)

20 to 199,980 pps (units_of 20 pps)
(4) Output Register of Special Positioning Operation

1ST IND IRD 4TH 5TH
olota
0OR1 0 TO 99,999,999 1 TO 9999 170 9999
(PULSE OUTPUTTING VALUE) {STEADY |SPEED) (CREEP SPEED)

0 : Plus direction rotation
1 : Minus direction rotation

(5) Precautions on Special Positioning Operation
(a) Steady speed and creep speed
The relation between steady speed and creep speed is to be : steady speed = creep
speed.
If creep speed is larger than steady speed, error code "24" (steady speed =creep
speed is not satisfied) occurs.

(b) When "special LS (SPLS)" ON is too short

If "special LS (SPLS)" is turned ON before creep speed is reached during deceleration
after "special LS (SPLS)" is detected, pulses for the set value are output and operation
stops after creep speed is reached.

v
(SPEED)
STEADY SPEED V
3
! CREEP SPEED Ve PULSE OUTPUTTING
| VALUE P
! 1
! {
[ i
[ 1V
° L ///y@)\
0 — t{TIME
{ON} (TME)
SPECIALLS R orF




3.6 SPECIAL POSYTIONING OPERATION (PROVIDED WITH LS INPUT)
(Cont'd) oo

(c) Dispersion of "special LS (SPLS)" detectlon time
Since there is dispersion of up to 5 ms at detection of each "special LS (SPLS)" OFF
to ON or ON to OFF during running, an error occurs in positioning accuracy.

(d) Lag pulse value error )
Lag pulses are accumulated during tunning. (The faster the speed, the more the lag
pulses are accumulated.) ™ '

Therefore, from when ' 'special LS (SPLS)" is turned off to when it stops, actual
movement is made for (number of pulses output + number of lag pulses). To determine
the position, the number of lag pulses must be considered. To reduce creep speed
V¢ sufficiently can be efficient.

3.7 HANDLE OPERATION

(1) Handle Operation Basic Function
(a) By inputting signal externally from the manual pulse generator, handle operation is
enabled. By rotating the handle, movement is made in the plus or minus direction
according to the handle rotating direction.
(b) Handle operation is enabled when eithier of the following AND conditions are filled :
1) Output coils "stop command” and "external command pulse 1nput enable” are both
ON. . '
2) External input "external stop (STOP)" and "external pulse input enable (EXEN)"
are satlsﬁed



3.8 SYNCHRONOUS OPERATION

(1) Synchronous Operation Basic Function
(a) In synchronous operation, command pulse synchronous operation, PG pulse synchronous
operation, simultaneous start operation and set value start operation are available.
(b} Up to 13 synchronous groups (from A to M) can be composed.

There is one master axis in each group ; the other axes are slave axes in the group.

(c) It is not necessary to consider the order of A to M for group setting (or setting of master
axes). '

For example, groups A, E and L can be composed. However, master A is absolutely
needed. Master A acts as group master, and at the same time, has a function as system
master. All masters in the system operate with the timing from master A.

(d) Groups can be composed flexibly by "initial setting 2."
For example, if there are axes from (1) to (9) and axes are allocated as shown below :
(1) Master A (2) Slave A (3) Slave A
(4) Master B (5) Slave B (6) Slave B
(7) MasterC  (8) Slave C
(9) Single axis

Then they can be changed as shown below :
(1) Master A (Operates as single axis.)
(3) MasterB  (4) Slave B (5) Slave B
(7) MasterC  (6) Slave C
(2) MasterD (9) Slave D
(8) Independent axis

However, only master A cannot be changed.
When there is no master A, error code "12" (receiving data have been faulty three
times consecuitvely) occurs in all th other masters and comnmumication breaks down.
When only group A is used, master A can be changed.
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3.8 SYNCHRONOUS OPERATION (Cont'd) -

(e) Outputting start delay from command
At command pluse synchronous operation and simultaneuos start operatlon pulse
outputting is delayed compared to mdependent axis.

(Example 1) Independent axis

Vv
(SPEED}

- ~ | START SIGNAL
.| (DEPENDING ON
PU SCAN) -

t {TIME}

‘| sms_|_sms_| _s&ms : )
@ T @ T ® ..}-’

D Start sigﬁa.l detection error (0 to 5 ms)"
@ Outputtmg value calculation nme (fixedto 5 ms)
@ Outputting start

Pulses start to be output 5 to 10 ms after the start signaI.-



(Example 2) Command pulse synchronous operation

Vi
(SPEED)
- MASTER AXIS

1
!
START SIGNAL :
DEPENDING ON ! 1
PU SCAN) ! :
] I
1 ) 1
L
0 ! ' : j
\ i i )
| sms | sms | sms | sms | 5ms | sms |
r + T T T 1
! @0 e 6 ! : :
i : | ]
v i [ ! i |
(SPEED) : SLAVE AXIS : : ll :
: I | : : i

! 1 ! I |

| l ! ] !

| ) q 1 )

I

] A

1 ! ! ! 1

1 | |
| | [ t d :
| ! ' 1 i |

| [ |
i ' ! | l |
I ! 1 I !
g : i | : :
| &ms | sms | 5ms | sms | sms | sws |
I t - T T T -—

® @

@ Start signal detection error (0 to 5 ms)

(@ Master outputting value calculation time (fixed to 5 ms)
@ Transmission of first time moving value (command)

@ WAIT time for timing (fixed to 5 ms)

® Master outputting start

® Slave outputting value calculation time (fixed to 5 ms)

@ Slave outputting start

Pulses start to be output 5 to 10 ms after the start signal.
Master and slave start outputting at the same timing.

1 (TIME)

1 (TIME)



3.8 SYNCHRONOUS OPERATION (Cont'd)

(Example 3) PG pulse synchronous operation

v .
(SPEED) MASTER AXIS

i
|
| I
! i
! | I
] I 1
| I i
STAAT SIGNAL | ! !
DEPENDING ON : | |
PU SCAN) : 1 |
I I
! ! : :
| 1 I 1
0 { y ; : : ; t (TIME)
i 1 ) i 1 1
|1sms | sms | sms | sms | sms | sms_| oms |
@ @ 0 i T L |
| I O] ' i :
y | T
{SPEED); - | saveaxs | ! : :
I ! | ! 1 ! I
1 | | ! ' | :
| | ! 1 ' ! 1
! | [ ! 1 ! 1
1 | i 1
| : | ) : | |
{ ! I l ! E !
o
| ]
i l : : : ! :
N R N R Vgl B
0 T T 1 l‘ i : t t (TIME)
! 1
| sms | sms | sms | sms | gms | _5ms | sms_|
. . ‘ i . . |
.0 ®

(D Start signal detection error (0 to 5 ms) .
() Master outputting value calculation time (fixed to 5 ms)- .
(3 Master outputting start . .
(® Transmission of first time moving value (PG pulses) “
(B Slave outputting value calculation time (fixed to-5 ms)

® Slave outputting start

Pulses start to be output 5 to 10 ms after the start signal.
Slave starts outputting 15 ms after the master.



(Example 4) Simultaneous start

v d
(SPEED) !
MASTER AXIS i
| i
1 ]
| |
START SIGNAL | |
DEPENDING ON ! | |
PU SCAN) ; ) !
! 1
| : ! 1
]
R
0 , + ; : i : t(TIME)
| . : H 1 v
|_bms_| &ms | &ms | &ms | &ms | Sms | fms | Ems |
T T ¥ T T T |
0l e @6 ! ! |
| ! [ ! P
v : . ' I ! !
(SPEED) } ; | | !
| SLAVEAXIS | i ! |
: | 1 ! ] ! 1
S N
1 ! ! F ! ! ! AUTOMATIC POSITIONING
l I : I g ‘i | SETTING AT SLAVE
)
L / ]
) ! 1 I 1 1
! b A
! ! / | ; !
a : ; ' : : ! t{TIME}
]
|LoMs | &mS | fms_| bms_| Sms | 5ms | sms |
! | ™ ! T A

D Start signal detection error (0 to 5 ms)

@ Master outputting value calculation time (fixedto 5 ms) '
@ Start transmission from master to slave

(® WAIT time for timing (fixed to 5 ms)

@ Master outputting start

(® Slave outputting value calculation time (fixed to 5 ms)
@ Slave oulputting start

Pulses start to be output 10 to 15 ms after the start signal.
Master and slave start outputting at the same timing,



3.8 SYNCHRONOUS OPERATION (Cont'd) L. S

{Example 5) Set value start

v . N
(SPEED) MASTER AXIS
POSITION SET VALUE FOR b -
START SIGNAL  SLAVE START - !
{DEPENDING ON | :
CPU SCAN) | !
' | Loo- . -
A L
0 A T — : t{TIME)
1 1 1 1 b 1
| sms | sms | Sms | sms | ms_| oms_|_Sms_| 5ms_| sms_|
F T T T A | T 1 1 1
® i @0 ® L ! :
i ' | | L ! |
W i 1 ) : ! 1 ' :
(SPEED) | SLAVEAXIS | . | 0 : : : !
: ! ‘
R i I L ‘ ! ! ‘ AUTOMATIC
1 i I | H | i 1 ——— POSITIONING
I : ! : : ; | : : SETTING AT SLAVE
! ; : ! : L A ! i
! | ! 1 1 1 : ' 1
I | ! | ! | I 1
( | | ' ) 1 | |
| g ¢ I 1 1 | ' ! -
! 1 4 1 | 1 i 1 V
| ] : 1 | [ | | !
0 L ! - . ; ; ! : f—et t(TIME
1 ) ! ! . : i : +{TIME}
¢ ] [l i 1 1
| 5ms | &ms | &ms_| 5ms | 5mS_| bms | bms | &ms | fms |
I t t t T T T T u 1
® ®

(O Start signal detection error (O to S5ms)" - . __—

(@ Master outputting value calculation tlme (fixed to 5 ms) - L

(3 Master outputting start, and slave start and moving estimation value .
transmission start ST - .

(© Data transmission when master movmg estimation value exceeds
slave operation starting position - - - R -

(&) Slave oufputting value calculation time (ﬁxed to 5 ms)

® Slave outputtmg start

Pulses start to be output 5 to. 10 ms-after the start 81gnal AU :
Slave start depends on master moving value (command pulse estimation value)

t
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(f) Table 3.1 shows the combination of synchronization methods and operation functions.

Table 3.1 Combination of Synchronization Method and Operation Functions

Synchronization
Method

Command Pulse

PG Pulse

Simultaneous

Set Value Start

Operation Synchronization | Synchronization Start
Function
tst-step Speed Operation ®) O 0O O
Multi-step Speed Qperation O O @] O
Variable Speed Operation O O X A
JOG Operation O O X X
O O
2o Aot Oporation | afa ey o e ey ><
slaves.) slaves.)
. O ' . O 7.7 .
Spocil Postioning | Sp i G it :
siaves.) slaves.}
Handle Operation O @) X x

(g) Synchronization method must be set so that master and slaves are of the same method.
Otherwise, error code "27" (slave synchronization method setting differs from master.)
occurs.

3.3.1 COMMAND PULSE SYNCHRONOUS OPERATION

(1) Command Pulse Synchronous Operation Basic Function A
(a) When the start command is input to the master module, the master axis calculates
moving value per 5 ms according to the set accel/decel speed, speed, or position.

The master module sends the resultant calculation to the slave module every 5 ms.
The master axis sends the moving value and outputs the pulses of that moving value

the next sending time. The slave axis receives the moving value and outputs the
pulses of that moving value the next receiving time.

In this method, the master axis and slave axis are operated by the same command.

Additionally, an error between outputting timing to the master axis and slave axis is
reduced.

(b) The slave axis can be divided in M/N according to the moving value received from the
master axis.

(c) Operation must be started in accordance with each operation starting method.
(d) Operation must be canceled in accordance with each operation stopping method.
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3.8 SYNCHRONOUS OPERATION (Cont'd)

(€) The following is the block diagram at command pulse synchronization.

B2833 (MASTER)

CPL

. ' DEVIATION
SEQUENCER SPEED COUNTER PWM
POSITION DA
ACCEL/
DECEL - .
AR
'MOVING VALUE

SERVO

20

B2833 {SLAVE)

CPU

" DEVIATION
SEQUENCER —- ACCEL COUNTER PWM
DECEL /A
SPEED
AB
WN

SERVO

PG,

(f) -Master and slave reverse rotatlon direction .

TO NEXT SLAVE

In synchronous operation of the command pulse method, the slave axis and master
axis can be rotated in the reverse direction. The setting is performed by the 1st
register of initial setting 2. When the reverse direction is ‘set, the slave axis operates
regarding all data signs sent from the master axis as opposite signs.

(g) Release of master and slave allocation after synchronous operation ~
In synchronous operation of the command pulse method, master and slave: allocatlon
_ is automatically released after completion of one synchronous operatxon so that an
independent axis can be set The settmg is performed by the 1st reglster of 1mtlal

setting 2.

However, this is not applicable for master A.



(2) Command Pulse Synchronous Operation Basic Pattern

(a) The basic pattern is in accordance with each operation basic pattern. The following
shows typical patterns when M/N is varied.

v
{SPEED,
MASTER AXIS
0 1 (TIME)
v
{SPEED)
SLAVE AXIS )
0 t(TIME)
M/ N=1/1
v
[SPEED) !
SLAVE AXIS (@
o H{TIME)

M/ N =2/8

Note : Moving value is reduced.

(3) Setting of Command Pulse Synchronous Operation
(a) Synchronization mode must be set for both master and slave by initial setting 2.

(b) Operation setting must be in accordance with each operation setting method. No
operation setting is needed for slave axes. However, "accel/decel speed setting" is
needed.



3.8.1 COMMAND PULSE SYNCHRONOUS OPERATION (Cont d)

(4) Precautions on Command Pulse Synchronous Operatlon

(a) Operatlon start command
Input the operation start command only to the master. If itis mput to the slave, error
code "49" (operation command is input to slave without releasing synchronization)
occurs. '

(b) Stop command
By inputting the operation stop command (differing on each operauon) to the master
axis, all axes decelerate to a stop.

By inputting output coil "stop command" or extemal input "external stop (STOP)" to
a slave axis, only that axis decelerates to a stop. This deceleration speed is in the
accel/decel speed set independently to the slave by "accel/decel speed setting.”

(¢) Stop command and synchronization mode release command
When a slave axis is set to "stop command” ON, "external stop (STOP)" ON or output
coil "synchronization mode release" ON, only that axis does not operate.

HOWGVCI‘, an error dOCS not occur.
(d) COIN detection o

Slave axes do not check the COIN signal at operation start. The master axis checks the
COIN signal in accordance with each operation COIN checking method.

s

3.8.2 PG PULSE SYNCHRONOUS OPERATION

(1) PG Pulse Synchronous Operation Basic Function
(a) When the start command is input to the master module, the master axis calculates
moving value per 5 ms according to the set accel/decel speed, speed, or position.
The master module outputs the resultant calculation every-5 ms. The master axis’
sends the feedback pulses from its PG as moving value to the slave. The slave axis
. receives the moving value and outputs the pulses of that movmg vaiue the next
receiving time. : S X : o
In this case, since the master axis sends the moving value to the slave axis after it
operates, the slave axis starts outputting15 ms after the master axis.

(b) The slave axis can be divided in M/N according to the moving value (PG pulses)
received from the master axis.

{c) Operation must be started in accordance with each operation starting method.
(d) Operation must be canceled in accordance with each operation stopping ‘method.



(e) The following is the block diagram at PG pulse synichronization.

B2833 (MASTER)

cPU
DEVIATION |
SEQUENCER —{ | speep DEVIATION o
POSITION D/A
AGCEL/
DECEL SERVO
- ®
MOVING VALUE
B2833(SLAVE)
cPu
DEVIATION
SEQUENCER—=1 |\ ceeL COUNTER [*™] PwM
DECEL DA - _...
SPEED
SERVO
o €
MN

TG NEXT SLAVE

(f) Master and slave reverse rotation direction
In synchronous operation of the PG pulse method, the slave axis and master axis can
be rotated in the reverse direction. The setting is performed by the 1st register of
initial setting 2. When the reverse direction is set, the slave axis operates regarding all
data signs sent from the master axis as opposite signs.



3.8.2 PG PULSE SYNCHRONOUS OPERATION (Cont'd)

(2) PG Pulse Synchronous Operation Basic Pattern
(a) The basic pattern is in accordance with each operation basic pattern.
The following shows typical patterns when M/N is varied.

, v
{(SPEED)
. . MASTER AXIS
0 1 {TIME)
v
(SPEED)
SLAVE AXIS D
o - 1 (TIME)
M/ N =171 )
A
(SPEED)
SLAVE AXIS @
0 t (TIME)-
M/ N =2/5

Note : Since the slave has the master PG pulses as reference, it does not operate in the
same way as the master as shown above in actual applications.

(3) Setting of PG Pulse Synchronous Operation .
(a) Synchronization mode must be set for both master and slave by initial setting 2.
{b) Operation setting must be in accordance with each operation setting method. No
operation setting is needed for slave axes. However, "accel/decel speed setting" is
needed.
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(4) Precautions on PG Pulse Synchronous Operation
(a) Operation start command
Input the operation start command only to the master. If it is input to the slave, error
code "49" (operation command is input to slave without releasing synchronization)
occurs.

{b) Stop command
By inputting the operation stop command (differing on each operation) to the master
axis, all axes decelerate to a stop. By inputting output coil "stop command” or external
input "external stop (STOP)" to a slave axis, only that axis decelerates to a stop. This
deceleration speed is in the accel/decel speed set independently to the slave by
"accel/decel speed setting."

{c) Stop command and synchronization mode release command
When a slave axis is set to "stop command" ON, "external stop (STOP)" ON or output
coil "synchronization mode release” ON, only that axis does not operate.

However, an error does not occur,

(d) COIN detection
Slave axes do not check the COIN signal at operation start. The master axis checks
the COIN signal in accordance with each operation COIN checking method.

3.8.3 SIMULTANEOUS START OPERATION

(1) Simuitaneous Start Operation Basic Function

(a) Simultaneous starts are enabled in a group.
Set accel/decel speed, speed and position to each master and slave in advance.
When the start command is input to the master module, the master axis sends the
simultaneous start signal to the slave module. Each axis (master and slave) calculates
moving value per 5 ms in accordance with the set accel/decel speed, speed and position.
Each axis outputs the resultant calculation every 5 ms. Therefore, each axis operat-
ion pattern after starting can be set freely.

(b) Operation must be started by setting the 1st-step speed or multi-step speed operation
start to the master axis.

(c) Operation must be canceled by setting internal coil "stop command” ON or externat
input” external stop (STOP)" ON.
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3.8.3 SIMULTANEOUS START OPERATION (Cont'd) - SR ;

(d) The following shows the block diagram at simultanequs start - '

. : 82833 (MASTER) * - @ .~ coo. oL

CPU

SECUENCER — ’ - DEVIATION || g
5 ER SPEED COUNTER PWM

POSITION| . i DiA
ACCEL/ [ {-: HE N - .
DECEL

. -0 . T NB . - -

: Ta .

- SIMULTANEQUS
- . - T I STAAT SIGNAL P ' L meomay
! - INPUT ' ) )

B2833 (SLAVE)

i CPU e - o R

—«] | sPEED i _DEVIATION
SEQUENCER DEVIATION |

POSITION PWM

ACGEL/ - oA . - o o s
DECEL - ~

SPEED . - ) SERVO |-

AB

SIMULTANEOUS
. , START SIGNAL | - . ] ‘
: NPUT - - S T -

. : . ) — . - ' e, TO NEXT SLAVE

2) Slmultaneous Start Operat;on Basm Pattern
(a) The basic pattern is in accordance with the 1st- step speed or multi- -step speed opera-

tlon bas1c pattem.

. \
1 (SPEED)
NS . | S
i -
MASTER AXIS h
o w . t (TIME)
W
(SPEED)
SLAVE AXIS
1] 1 {TIME}

Note : Master and slave operation patterns can be set freely.



(3) Setting of Simultaneous Start .
(a) Synchronization mode must be set for both master and slave by initial setting 2.
(b) Operation setting must be in accordance with the 1st-step speed or multi-step speed
operation setting. Operation setting must be made to each axis of master and slave
axes.

(4) Precautions on Simultaneous Start Operation

(a) Operation start command -
Input the operation start command only to the master. If it is input to the slave, error
code "49" (operation command is input to slave without releasing synchronization)
occurs, : :

(b) Stop command
To cancel operation, the stop command must be input to all axes to be stopped. Each
axis decelerates to a stop at the deceleration speed set by "accel/decel speed setting."

(c) Stop command and synchronization mode release
When a slave axis is set to "stop command" ON, "external stop (STOP)" ON or
“"synchronization mode release" ON, only that axis does not operate.

However, an error does not occur.
(d) COIN detection
Slave axes do not check the COIN signal at operation start.
The master axis checks the COIN signal.
(e) Master axis allocation release
When a slave axis releases master axis allocation during simultaneous start operation
(i.e., the master axis is no longer master), the slave axis decelerates to a stop.

v
(SPEED) | grapT ALLOGATED TO
INDEPENDBENT AXIS
COMMAND BY MASTER AXIS
‘ .
i
MASTER AXIS E |
1
! :
] |
\ {
01 , t (TIME)
]
' i
| ]
i £
SLAVE AXIS v | !
(SPEED}| | !
i [ DECELERATION
| TO A STOP
|
1
I
|
0 t(TIME)




3.8.4 SET VALUE START OPERATION

(1) Set Value Start Operauon Basic Function
(a) When the master module moves to a certain posmon during operation, the slavc[: axes
start operating. For each master and slave axis, accel/decel speed, speed and position

are set. Additionally, set value is provided to the slave in advance.

When the start command is input to the master module, the master axis calculates
the moving value per 5 ms and outputs every 5 ms in accordance with the set ac':cel/
decel speed, speed and position. The master axis sends its command current polsmon
to slave every 5 ms. The slave axis compares the master command current value
with the slave set value, and when they coincide, starts outputting at the set acc:el/

decel speed, speed and position. \ |

Therefore, each axis operatlon pattem after operation starts can be made freely by
setting. ’ {
(b) Operanon must: be started by settlng the 1st-step speed or multi-step speed operatlon .
start to the master axis.
(c) Operation must be canceled by setting internal coil "stop command” ON or "external
input external stop (STOP)" ON. ' |
(d) The followmg shows the block diagram at set value start operatlon. ' A ‘

B2833 (MASTER)
cPU
, ' . DEVIATION -
SEQUENGER —={ | sPeeD COUNTER [~| PwM
POSITION DiA
ACCEL/ j —M
DECEL SERVO
AB Pe
COMMAND
CURRENT VALUE
B_2833 (SLAVE)
_ GPU
SPEED
POSITION
o
DEVIATION ||
SEQUENCER — . SPEED COUNTER PWM
-®
- : SERVO
SETVALUE| . AB @
SETTING
COMMAND
CURRENT VALUE

TO NE|XT SLAVE



(2) Set Value Start Operation Basic Pattern
(a) The basic pattern is in accordance with the 1st-step speed or multi-step speed operation.

v
(SPEED)
MASTER AXIS

- 1 (TIME}

v
(SPEED)

SLAVE AXIS

o : 1{TIME}
1

SET VALUE

Note : Master and slave operation patterns differ from each other,

(3) Setting of Set Value Start Operation
(a) Synchronization mode setting must be made for both master and slave by initial setting
2. ‘
(b) Operation setting must be in accordance with the 1st-step speed operation or multi-
step speed operation setting. For master and slave axes, operation setting must be
made to each axis.

(4) Precautions on Set Value Start Operation

(a) Operation start command
Input the operation start command only to the master. If it is input to the slave, error
code "49" (operation command is input to slave without releasing synchronization)
occurs.

(b) Stop command ‘
To cancel operation, the stop command must be input to ali axes to be stopped. Each
axis decelerates to a stop at the deceleration speed set by "accel/decel speed setting."

{c) Stop command and synchronization mode release
When a slave axis is set to "stop command” ON, "external stop (STOP)" ON or
"synchronization mode release” ON, only that axis does not operate.

However, an error does not occur.

(d) COIN detection
Slave axes do not check the COIN signal at operation start. The master axis checks the
COIN signal.
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3 8.4 SET VALUE START OPERATION (Cont d) C

(e) Master axis allocat:on release’
When a slave axis releases master axis allocation during simultaneous start operation
(i.e., the master‘ams is no longer master), the slave axis decelerates to a stop.

ALLOCATED 7O

; (NDEPENDENT AXIS
v S MAND - BY MASTER AXIS
(sPEED) | ©f : :
- : - ' - !
MASTER. AXIS : |
: | : )
i : !
] | i
¢ ) v 1 (TIME)
| |
- | |
1 1 I
. E |
. : | DECELERATION
(SPEED) L S - TO A STOP
. | h .
SLAVE AXIS : ! ‘
s } i \\\
B |
— ! - 1 (TIME)
! -
I

SET VALUE



3.9 PASSING POINT DETECTION (NOTCH OUTPUT) FUNCTION

(1) Passing Point Detection Basic Function »
(a) When the notch point set value and self axis feedback current value become equal,

input relay "notch signal output” and external output "notch output (NOTCH)" are
turned ON.

(b) Passing point detection function becomes effective at independent axis and master axis.
(c) The timing to turn OFF the notch signal is at the next start command input.
(d) Notch point setting can be made only at one point in the range from -99,999,999 to

+99,999,999 pulses.
CURRENT VALUE
| |
i I
| |
L L
L cHNC Lo
| ] { f
| ! \ !
MINUS AREA : ' ' } PLUS AREA

! L 0 J l
| E
1

! NOTCH POINT ‘E
: SET VALUE |

~ 99,999,998 1 +99,999,999

Note : Setting must be made only at one point.

(2) Passing Point Detection Function Basic Pattern
(a) Fig. 3.14 shows the basic pattern of passing point detection function.

N/

[}

1

1

|

i

1
0 /:
NOTCH POINT | ON —~=—— OFF AT NEXT START
SET VALUE '

NOTCH SIGNAL OUTPUT

Vv
{SPEED)

(POSITION;

Fig. 3.14 Typical Passing Point Detection Function

(3) Setting Items of Passing Point Detection Function

(a) In passing point detection function setting, set value sign and setting position (notch
point) P are set.

[ Setting Range]
Sign: Oor1
Setting position (notch point) : 0 to 99,999,999 p



3.9 PASSING POINT DETECTION (NOTCH OUTPUT) FUNCTION (Cont'd)

(4) Output Register Setting of Passing Point Detection Function
!

iST- .. IND 3RD

01010

0CR1 0 T 99,999,999
(SETTING POSITION) -
o {NOTCH POINT)
0: Plus area
1: Minus area
(5) Precautions on Paésing Point Detection Function
(a) Set value and feedback pulses are compared with each other every 5 ms.
Therefore, to detect coincidence, an error of up to 5 ms occurs.
" (b) In handle operation, for the notch point signal, coil is turned ON only for one scan and
external output (including LEDs) is turned ON for 500 ms:

-F
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3.10 ABSOLUTE ENCODER ZERO-POINT MATCHING FUNCTION

(1) Absolute Encoder Zero-point Matching Basic Function
(a) Absolute encoder zero-point matching function (hereafter called zero-point set value)
outputs the SEN signal to servo and receives the absolute position data sent by the servo ;
then calculates zero-point set value and absolute position.

In this way, the current value with machine zero point as reference (0) is set as the
self-axis current value.
(b) To set zero-point set value, the machine zero point is determined and the absolute

encoder absolute position at that position is stored in the holding register of the master
CPU (GL60V, GL60S, etc.).

After the servo is turned off and the power supply is turned off and on, the value
stored to the zero-point set value in advance is set.

(Example)

Machine is started up with zero-point set value "0." In this status, the machine is moved
up to the machine zero point. If that position is +500, set the zero-point set value to
"+500" and start the machine. (The servo must be turned off.)

By the above procedure, the current value with the machine zero point "0" is made
the current self-axis value,

+ +500 0 I
WHEN ZERQ-POINT i I
. SET VALUE IS 0" T .

CURRENT
f VALUE

+ 0 -

WHEN ZERO-POINT ;

SET VALUE 18 "+500"

(2) Setting Items of Absolute Encoder Zero-point Matching Function

(2) In zero-point set value setting, set value sign and absolute encoder absolute position
are set.

[Setting Range ]
Sign: Oorl

Absolute encoder absolute position : 0 to 99,999,999 P
(3) Output Register Setting of Absolute Encoder Zero-point Matching Function

1ST 2ND 3RD

Q0ORA1 0 TO 99,999,999
(ABSOLUTE ENCODER
ABSOLUTE POSITION)
0 : Plus area

1 : Minus area
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3.11 CURRENT VALUE SETTING FUNCTION

(1) Current Value Setting Basic Function
(a) Current value can be changed.

(Example) B R _ .- L
Assume that the machine is at the position of +1500.
‘By setting current value set value "+100," thé position is changed from (+1500) to +100.

. S + + 1500 0 - =
BEFORE SETTING x . . l

_ ¥ 0 o -
AFTER SETTING —— — T

(2) Setting Items of Current Value Setting
- (a) In current value setting, set value sign and current value changed value are set. .

[Setting Range]
Sign: Oorl R S e
Current value changed value :" 0 to 99,999,999 P

(3) Output Register Setting of Current Value Setting

IST 2ND S 3RD

. OOR 1 © TO 99,909,999
. ) CURRENT VALUE CHANGED -

‘0 : Plus area VALUE
1 : Minus area

4 Precautlons on Current Value' Settmg

When in the absolute value mode but not within the counting enabled range, even by
current value settmg, the value does not return to the counting enabled range.



3.12 OPERATION PROHIBITION AT SETTING DATA ERROR

(1) If an error occurs in set values of initial setting, accel/decel speed setting or other ope-
ration setting, operation is not performed even by inputting the operation command.

Error code "51" (operation command is turned ON at set value €ITor) Occurs.

(2) To release operation prohibition, the relevant setting error code and error code "51"
display must be cleared so that the operation will be enabled.

Error display can be cleared by error code reset, initial setting or module reset.

(3) Table 3.2 shows the setting errors related to operaiion prohibition.

Table 3.2 Setting Errors Related to Operation Prohibition

Error Code Contents

20 Each setting command is turned on in the status of “stop” coil OFF.

21 Some setting commands are turned on simultaneously.

22 Values are not within the setting range at initial setting.

23 Operation set value error
Operation setting without accel/decel speed setting

24 Steady speed Zcreep speed is not satisfied.
(Zero return, special positioning)

2% Current value setting or initial seiting command is turned on during deceleration at

“stop” coil ON.

20 Multi-step or the 1st-step speed operation setting is input during various speed

operations.




3.13 SETTING PARAMETER LIST

Table 3.3 shows the parameters required (or to be set) at each operation.

+

Table 3.3 Setting Parameter List

Qperation
Function

Parameter

Setting Method

Remarks

Accel/Decel

Set by ladder during STOP input

Common in all operation modes.

Speed Setting ' For S-curve accel/decel.
. a Set by ladder during STOF input Set by accel/dece} speed setting
1st-step Speed : ; .
Operation V.S Always set b){ 1adder_ Dlsabl.ed during variable speed
! (For reservation setting) operation
a Set by ladder during STOP input Set by accel/decel speed setting
Multi-step : Nmax of Vu= 20
Speed Operation| vn, S Always set b}f ladder. Disabled during variable speed
(For reservation setting) ) :
) operation .
a Set by ladder during STOP input Set by accel/decel speed setting
Varlab_le Speed Vi Set by ]addelj during variable N of Vx niot limited -
Operation speed operation :
Set by ladder during STOF input Setting not always needed
. Set by ladder during STOP input Set by accel/decel speed setting
JOG Setting — -
Vi, Vu | Set by ladder during STOP input —
Zero Return a Set by ladder during STOP input | Set by accel/decel speed setting
Operation V, Vc | Set by ladder during STOP input, Two modes available
Special ] Set by ladder during STOP input | Set by accel/decel speed setting
Positioning V, Ve, Sp| Set by ladder during STOP input —
Handle _ _ Set by ladder in internal coil in
Operation . external pulse input enabled mode
Note :

a - Accel/decel apeed, V : Speed, Vc: Creep speed, S : Moving distance,
Sp: Pulse outputting value
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4. INTERNAL INTERFACE

4.1 1/0 ALLOCATION OF CPU MODULE

For interface between the CPU module and B2833, output coil, input relay, output register
and input register are allocated. 1/0 allocation points of the CPU module are listed in Table
4.1. (Allocation is not needed for B2200.)

Table 4.1 Number of 1/O Aliocations of CPU Modules

Signal Flow
CPU Module !  B2833

1/0 Allocation Points/Registers

Output Coil . 32Points* _
Input Relay 32 Points 4————
Qutput Register 8 Registers - »
Input Register 8 Registers -

* Set to 48 points when using extended functions.



i -
4.2 OUTPUT COIL (CONTROL SIGNAL).

(1) List of Output Coils

32 output coils are provided and used as the control signals from the CPU module to
B2833 Table 4 2 hsts the output coﬂs : : ;

Table 4.2 List of Qutput Coils R

Reference No. GV60V hit Signal Name
1+8n OBX XXX +0 § -‘Module reset
2 +8n 1 | Initial setting 1 -
3 +8n 2 - | Initial setting 2
4 + 8n ) : - 3 | SEN signal ON command
5+ 8n 4 Eg{;ﬁ\;glaous operation mode release
6 +8n . b Stop command
7 + 8n 6 Accel/decel speed setting
8+8n. 7 | Auto positioning setting
9+8n- 8 1st-step speed command
10 + 8n 9 Multi-step speed command
11 +8n A | Variable speed setting
12 + 8n B Variable speed command
13 + 8n C Current value setting
14 + 8n D Notch point setting
15+ 8n E | JOG setting
16 + 8n F | JOGH command
17 + 8n 10 JOGL command
18 + 8n 11 Zero return setting
19 + 8n 12 | Zero return command
20 + 8n 13 Special positioning setting
21 + 8n 14 | Special positioning command
22 + 8n N 15 Error code reset
23 + 8n 16 Deviation counter reset
24 + 8n 17 | Monitor 1
25 + 8n 18 Monitor 2
26 + 8n 19 Monitor 3
57 + 8n 1A E:;gi':gl command pulse input
28 + 8n 1B | Battery error command
29 + 8 n 1C Eorrzor; ;gt(iie display changing
30 + 8n 1D External start DISABLE command
JOG/Zero return direction
31+ ,Bn 1E QOFF : Forward ON : Reverse
32 +8n I | o R amn ‘O Position Loop OFF
33 +8n 20 Reserved operation DISABLE
34+ 8n 2L | rternal sert elfortive.
35+ 8n 22 Filter constants setting

;

Shows the reference No. at output coil allocation.



(2) Contents of Each Output Coil

32 output coils function as control signals which are detailed in Table 4.3. B2833
operates while confirming the ON/OFF condition of each output coil. (See Table 4.4
"Output Coil Conditions.")

Table 4.3 Output Coils and Their Contents

Signal Name

Description

Moduie Reset

Module reset command.

Upon receiving module reset. B2833 initializes the internal RAM and external
input signal, and resets various setpoints, current value and deviation counter to
zero. Initial values are set to default values. Effective when turned from OFF to
ON.

Initial Setting
1,2

Command to select module function.

Initial setting 1 or 2 is used. Effective at OFF to ON. Each setting is cleared by
initial setting 1 command. However, position counter value is not cleared. Initial
setling 2 does not clear any setting,

SEN Signal
ON Command

Command to output SEN signal to servo when absolute encoder is used (switch
selection).

Once SEN signal ON command is received, it remains effective until module
reset. .

By setting zero-point matching data te output registers (lst to 8rd) at the same
time as the command, position matching is automatically performed at machine
zero-point coordinate in B2833. Effective at OFF to ON.

Synchronous
Mode Release
Command

Command used when slave axis is selected in synchronous operation mode.
Effective at ON. While release command is ON, slave axis is released from
synchronous operation mode and operation is enabled by the axis eperation
command. During ON. command pulse from master axis is ineflective.
Operation is stopped by turning on release command during operation. During
ON, communication errors 12 to 15 are disregarded.

Stop Command

Operation stop command. Effective at ON.

When stop command is turned on during operation, machine decelerates to a stop
at a curve set by accel/decel speed seiting. Each setting (excluding automatic
positioning setting) can be set only during stop command ON. (External stop
command does not have relation with any setting.)

Accel/Decel
Speed Setting

Accel/decel speed setting command. Effective at OFF to ON.
By this setting, the same accel/decel speed is set to each setting. Each operation
setting is cleared by accel/decel speed setting.

Automatic
Positioning
Setting

Positioning setting command for Ist-step and multi-step speed operation.
Effective at ON (1 scan or more). Reservation setting is enabled.

OUTPUT COIL ‘—, L
QUTPUT HEGI;‘;TEH I 18T STEPl 2ND STEP ISHD STiEPI ------

When data with the same step number are set at several times in data setting,
the last data become effective. I[ any faulty value is set or no value is set in step
number setting during operation, that step is to be passed.

1st-step Speed

Operation command with the contents of automatic positioning setting step

Cperation number 0. 3

Command Next start reservation is enabled during operation. Effective at OFF to ON.
Operation command with the contents of automatic positioning setting step

Multi-step numbers 0 to N . . . .

Speed Start reservation is enabled durlpg operation. Effectl\{e at OFF to ON. When

Operation there. is a setting to make operation dlrectan reverse in any of steps 0 to N, that

Command step is skipped. When Ist-step speed operaticn is input simultaneously, 1st-step

speed operation has priority. Becomes OR with external input “external start”
signal ON.
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4.2 OUTPUT COIL (CONTROL SIGNAL) (Cont'd)

: Table 4.3 Output Coils and Their Contents (Cont'd)

Signal Name

Descripticn

Variable Variable speed operation setting command.
Speed Provides the final destination command or instruction without destination by
Operation using position reference value.
Setting Effective at OFF to ON.
Operation used for speed interruption during operation. Set speed is reached
during variable speed operation command ON after variable speed operation
setiing.: :
___ OPERATION :
r START DECELERATION
: TC ASTOP
Variable
Speed f [ »
Operation COMMAND ;
Command [vilve[va]va]—f v ]
Operation starts by OFF to ON command. By turning operation command OFF
during ‘operation, machine decelerates to a stop. When the final destination
is reached during command ON, operation is stopped or the command remains
effective. :
Current

Value Setting

Current value change setting command. Effective at OFF to ON.

Notch point setting command. Effective at OFF to ON.

Notch Point Turn ON external output signal when notch point is passed and turn it OFF at
Setting operation start. However, by changing setting during external output signal ON,
this setting becomes OFF.
JOG Settin JOG operation rotating direction or speed setting command.
9 JOGH < JOGL setting enabled. Effective at OFF to ON.

JOGH Command | JOGL or JOGH operation command. . -

JOGL Command | JOGL has priority to JOGH when they are set simultaneously. Effective at ON.

Zero Return - | Zero return operation rotating direction, speed. creep speed seiting command.
_Setting Effective at OFF to ON.

Zero Return Zero return operation command. Effective at OFF to ON.

Command :

Special .

Positioning Special positioning operation rotating direction pulse outpuiting value speed,

Operation creep speed setting. Effective at OFF to ON.

Setting

Special . e . .

Positionin Special positioning operation command. {Effective in incremantal mode.)

o 9 | Effective at OFF to ON.

ommand . C.
Error Code Error code reset command.
Reset Stored: error codes other than 06 and 11 are cleared. Effective at OFF to ON.
Deviation counter reset command. Sets the number of lag pulses of deviation
Deviation counter to 0. Effective at ON. When deviation counter reset ON status is changed

Counter Reset

to OFF, feedback current value is to be reference current value. Feedback pulse is
counted even during deviation counter reset. COIN signal is turned ON during
deviation counier reset.

Manitor 1 to'3

Data to be monitored are specified by these three monitor coils. Refer to the

contents of input registers and monitor. o

Notes : T

1. In multi-step speed seiting monitor, data are updated approx every 1 second.,

2 Monitored value of number of lag pulses is displayed when the number
hecomes the largest in one motion.
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Table 4.3 Output Coils and Their Contents (Cont'd)

Signal Name

Description

External
Command
Pulse Input
Enabled

External pulse input is enabled. ,
Effective at handle operation ON by using manual pulse generator, ete,

Battery Fauit

Absolute encoder battery fault status command.
ON: Fault
OFF : Normal

Command Outputs SEN signal as B2833 internal process and receives absolute value data.
Then checks battery fault command. If it is ON, absolute encoder is regarded as
fauity and operation function is stopped.

Error Code

Display If more than one error occurs, error code display is changed every time this

Change command is input. Effective at OFF to ON

Command

ET;KETESHH Only external start is to be ineffective. Reserved external start is also disabled.

Command Effective at ON.

JOG/ Set the direction of JOG/Zero return operation.

Zero Return ON : Reverse

Direction OFF : Forward

Position Loop

During variable speed operation, only speed compensation function is enabled.
Position Ioop can be reactivated near last position during deceleration for

ON/OFF position control.

Effective at vibration control. Effective at ON.
Reserved . . b e duri 1 .
Operation The_ flu_n§t10n protects against contact chattering during external start automatic
DISABLE positioning operation.
Variabie Speed| .
Operation External start can be accomplished at variable speed operation as well as
External Start | automatic positioning. Effective at ON.
Effective

Filter Constant

Setting

Settings for all operations to insert software filter.
Effective at ON.

Notes :

1. Start reservation or data setting reservation is enabled in automatic positioning {1st-step speed

multi-step speed).

2. Stop signals

Output coil “STOP” : Operation stop conditions

External command pulse input enabled coil conditions
Data preset conditions

External input “STOP” : Operation stop conditions

External command pulse input enabled conditions

3. Only JOG operation command can proceed to the next motion at completion of pulse output.
In other types of operation, next motion is available when pulse cutput is completed and
COIN AND conditions are satisfied.

However, since the axis of synchronous slave operates at master command pulse value, it has
nothing to do with COIN,




4.2 OUTPUT COIL (CONTROL SIGNAL) (Cont'd)

(3) List of Output Coil Conditions
Table 4.4 lists the eutput coil conditions. Any setting or command that does not meet the
ON/OFF condition of output coil is judged as an error or disregarded according to the
internal processing of B2833. - : -

<Notes for Table 4.4> - - .

1.1: ON, 0: OFF, @ OFF to ON, -: status remains unchanged, blank : not
applicable. . < '
@ @ coil finally vahdated after conditions of other c01ls are arranged

2. Priority is given to JOGH or JOGL operation depending on which is selected earlier,
JOGH or JOGL command. At this time, the ON/OFF status of the later command is
disregarded. If both commands are turned on 51multaneously, priority is given to the JOGL
command.

3. Synchronous operatlon release command is effective only when slave ax:s is selected



Setting

Operation Command

Table 4.4 Output Coils and B2833 Functions

Output Coil 112 3|45 (6| 789 10{11]12|13|14[15(16|17
(3
8 c
Output Coil T = 2 < 12 |5 |5
Signal Name g5 ZI2% 2|5 |5
E|& “ Zls le |z |8 |
Gleo D 2la O |ala || @
O|ec o | W o o | 2
Qg o | =@ T D | = Rk
el-|n|Z|0E2|l2|€ S 2|8 ? ® S| g
S ol 2|Q|eEls|P €3 &2 |8 |8 |8 N E|E
2| E|IE|BIBZ E|B|L|ag,|E |8 BRI EID|E| €
e E|E|C|2O g| Q| E |2 aBw (0T Sisl=|86|5
ol ol oilcel || 8laklekle Jog 2 &8I0, 8
212|2|w|sa 0|5 |q |eEBERSE § 5|8 x| o
Module Operation RIS E|Z|E8 G| 8|2 |CEEEICECE E| |0 0| D
S Elciolern| |2 235388S8 3219 99
Module Reset )
Stop S U P - M- o — N N
Initial Setting 1 —|®|—| - 1]—1]0 — ——] =
Initial Setting 2 - - ® - 1|—|o — — ==
SEN Signal ON Command == @ 1|1—1]0 — —|—|—
Variable Speed Initial Setting - == |- 1|—1|0 ® |||
Accel Setting — === 1 @ 0 — — =]
Positioning Setting — === — 1@ —lol=|=|=
Gurrent Value Setting — == |- 1|— 10 - @ —|—
JOG Setting —l—=| == 1i— |0 — - —|®
Zero Return Setting o B el 1|— 1|0 —_ S N
Special Positioning Setting === |- 1|— 10 — — =
Notch Point Setting — == 1/—1|o0 — —®|—
1st-step Speed 1 - 0 0 @ — 0 00
Multi-step Speed 2 — 0 0 —® 0 0o
Variable Speed Command - 0 o|—|— @ 0;0
JOGH Command - 0 —|— 0 @ 0
JOGL Command — 0 e 0 0 (D
Special Positioning Command — 0 0| —|— 0 0




4.2 OUTPUT COIL (CONTROL SIGNAL) (Cont'd)

. Table 4.4 Output Coils and B2833 Functions (Cont'd)

2410

Qutput Cail 1818 20| 21|22 |23 2728129 (30131/32|33|34|35
26
: g u

Output Coil -1 |2 E . o 5 ;% 5

Signal Name ol 5 : a s |2 o [0l |2Eo
gt S|B|S gl € g2 |E|x]|2|522
: PElgle .5 R EGE|ZIZERYS

= £l B £ @ = (O
£ 5|c1€ gl 2 80|50 Eggl
; W Oi21L 2l3 wlEgsd & 8le Q1825
= E=a O o = 1O O | D [o]
cle|lw! '@ |- G| eigR © ] |80 |al <
(= o Fo O [<}] - LD = |o Q ‘nl @
22382l |c|-PalEREPE oid|g @D ¢
Dlo|l=|=|R|&| »|&wE Odoc|lo | €| 9|leg 8
: rle|lB(B{O | g|CW2PElcgN,8|eog @
i olol8l8|5|S |53 sEl2E|ld |5 828 s
Module Operation - 515 88|83 | olxak|Solxolo|8|8Ex=
MM olo| d|o|2 0o RoWd s | a|w >l

Module Reset

Stop .

(. Initial Setting 1

T

Initial Setting 2

SEN Signal ON Command

Variable Speed Initial Setting

Accel Setting :

Positioning Setting f

Setting

Current Value Setting

JOG Setting

Zero Return Setting;

Special Positioning Setting

" Notch Point Setting

1st-step Speed 1-

Mulii-step Speed 2

Variable Speed Command

' JOGH Command

Operation Command

JOGIT Command

Special Positioning Command
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Table 4.4 Output Coils and B2833 Functions (Cont'd)

Qutput Coil 112134

(4]

6

-J

89 (10|11

—
A+
-
[

14

\ Qutput Coil

Signal Name

Module Operation

Synchronous Operation Mode

Release Command

Stop Command
Multi-step Speed Operation

Accel/Decel Speed Setting
1st-step Speed Operation
Command

Command
Variable Speed Operation

Setting
Variable Speed Operation

Initial Setting 1

Initial Setting 2

SEN Signal on Command
Auto Positioning Setting
Command

Current Value Setting
Notch Point Setting

JOG Setting

Module Reset

JOGH Command
JOGL Command

|
=

|
=

Zero Return Command

o
<

Error Code Reset -

Deviation Counter Reset - 1

Battery Error Command -

External Command Pulse
Input Enabled

Monitor 1 to 3 -

Synchronous Operation @
Release

Error Code Display Changing
Command

External Start DISABLE
Command

Direction Setting by Coil
during JOGL Operation

Direction Setting by Coil
during JOGH Operation

Direction Setting by Coil
during Zero Return Operation

No Position Loop during _ o
Variable Speed Operation 0 0 @

No Reservation for Multi-step
Speed Operation

No Reservation for Multi-step
Speed Operation

Variable Speed Operation
during External Start

Filter Constant Setting — === _ _ _
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4.2 OUTPUT COIL (CONTROL SIGNAL) (Cont'd)

- Table 44 Output Coils and B2833 Functions (Cont'd)

- Output Coil 1819 | 20| 21| 22| 23 21| 27 28| 291 30| 31 |32 33|34 35
: 2 w
Output Goil - e g _ 2 'S aQ <
sgaame | |2|5(5 B B|EloB E|g|@Ege
o E o| o o« - |E|E |8 |619|§ 89 =
£ cE|lE|E|lsgl B c (E|2 8 |c|Z2|20Y 2
. ; = clEe| 3|8 8 g5 B |s5|6|® |ad?
d18legjg|a|5 ELlO | 2 582 &
‘ f = =|c|3|QER =0 5|28 2| s
clelaid| |02 88 2lanlfsFia|0|25 6
S|128|&1lg|lc|- PgaiR@e e 23895
gid|z|z o2l Uz CEEES |8l 8E S
Module Operation olel8|8|8 215|823 =|8ER§|Q|a|g 158 2
a i S8 | alh| 8 2 588 |a3Ed 8 e |e Sdii
} . -
Zero Return Command ® =
Error Code Reset i @
) T
Deviation Counter Reset: @
Battery Error Command : @ Lt
External Command Pulse . @
Input Enabled
Monitor 1 to 3 ‘_ . Q)
Synchronous Operation
Release . L .
Error Code Display Changung @
Command
External Start DISABLE @
Command
Direction Setting by Coil . . *
during JOGL QOperation .
Direction Setting by Cail . %
during JOGH Operation : :
_Direction Setting by Coil 1 *.
during Zero Return Operation )
No Position Loop during ‘1
Variable Speed Operation
No Reservation for Multi-step 1
Speed Operation )
No Reservation for Multi-step . : 1 -
Speed Operation . )
Variable speed operation - _ ) : @
during External Start ¢ ' . -
Filter Constant Setfling — , : )




4.3 INPUT RELAY (STATUS MONITOR SIGNAL)
" (1) List of Input Relays S

32 input relays are provided and used as the status monitor signals from B2833 to the
CPU module. Table 4.5 lists the input relays.

Table 4.5 List of Input Relays

Reference No. GLE0V  bit Signal Name
10001 + 8n IBXX XX +0 READY
10002 + 8n 1 PRESET ACK
10003 + 8n 2 PRESET NAK
10004 + 8n 3 | PLUS/MINUS
10005 + 8n 4 During FWD command
10006 + 8n 5 During RVS command
10007 + 8n 6 Current value exceeded
10008 + 8n 7 COIN
10009 + 8n 8 ERROR
10010 + 8n 9 Fault
10011 + 8n A Communication error 1
10012 + 8n B Communication error 2
10013 + 8n C Absolute encoder normal
10014 + 8n D é)l::](; ﬁi?iﬁoning pulse discharging
10015 + 8n E CZ;;opi'::ixg;ln pulse discharging
10016 + 8n F Special pperation pulse discharging

completion

10017 + 8n 10 Pulse discharging campletion
10018 + 8n 11 Decel LS input
10019 + 8n 12 Special LS input
10020 + 8n 13 External start input
10021 + 8n 14 External stop input
10022 + 8n 15 Servo normal input
10023 + 8n 16 Notch signal output
10024 + 8n 17 Position deviation error
10025 + 8n 18 | Independent/ synchronous
10026 + 8n 19 Position loop ON / OFF
10027 + 8n 1A Reserved Operation DISABLE
10028 + 8n 1B | Reserved
10029 + 8n 1C Filter ON
10030 + 8n 1D For future use
10031 + 8n 1E For future use
10032 + 8n 1F For future use

t n=0,1,2

Shows the reference No. at input relay allocation.



4.3 INPUT RELAY (STATUS MONITOR SIGNAL) (Cont'd)

(2) Contents of Input Relay

16 input relays connect the control signals which are detailed in Table 4.6.

Table 4.6 Input Relays and Their Contents

Signhal Name

Description

The result of B2833 self-diagnosis is indicated.

READY Normally ON, but OFF in the event of malfunction (ROM, RAM or WDT error),
PRESET ACK Tur.ned_ON for only one scan after normal completion of preset action of any
setting in B2833.

PRESET NAK| Turned ON for oﬁly one scan when any setting to B2833 is faﬁlty.

. Indicates the area of ¢urrent value counter.’ o
PLUS/MINUS| OFF:: Plus area )

ON: Minus area

During FWD | ON while B2833 is outputting forward direction rotating command.
Command Used in all operation modes in commeon. ’
During RVS | ON while B2833 is outputting reverse direction rotating command.
Command Used in all operation modes in common.

Current Value

Control signal valid only in absolute mode. Turned ON when the current vatue
counter in B2833 exceeds absolute position area.

Exceeded .”—99,939,999 .0 93,999,999
i
ON CN )
“Current value exceeded” cannot be released by current value setting.
Change the value by JOG, zero return or manual operation w1th1n the absolute
position area.
Turned ON when the dev1auon counter lag pulse is within the COIN detection
COIN
width initially set. ]
ERROR Turns. ON if B2833 detects a setting error, operation command error,
communication error or hardware error.
 Fault On when a hardware error occurs in B2833. If a fault oceurs, pulse output is

stopped and deviation counter is kept clearing.

Communication
“Fault 1

: (Error Code)
11 to 15

ON when a fault occurs in receiving data at communication in synchroncus

operation mode. If a fault occurs, pulse output is stopped at the curve set by

accel/decel speed setting. After fault occurrence, it is released by error code

reset (OFF)} and synchroneous operation is enabled.

{D A communication data error occurs three times consecutively after checking
at least first receiving data.

(@ Receiving data time is over after receiving data from master at least one time.
(communication period X3)

@ Synchronous buffer module breakdown (during communication)

@ Two or more masters in one group




Table 4.6 Input Relays and Their Contents (Cont'd)

Signal Name

Description

Communication

Fault 2

(Error Code)
1110 14

ON at only one scan when a minor communication fault occurs in synchronous

operation mode. However, synchronous operation is continued.

Minor faults :

@ A receiving data fault occurs two timesconsecutively.

@ No data are sent from mster within one minute after synchronous slave is set.

@ Synchronous buffer module breakdown (when communication is not
perfornmed)

Absolute
Encoder
Normal

Turns ON when absolute data are received correctly from absolute encoder.

Completion of
Auto Positioning
Pulse Qutput

Turns ON for only one scan upon completion of 1si-step speed operation, multi-
step speed operation, variable speed operation, or reaching aimed position,
Does not turn ON for “stop” coil pausing.

Compleiton of
Zero Return
Pulse Qutput

Turns ON for only one scan upon completion of pulse output in zero return
operation. Does not turn ON fer “stop” coil pausing.

Completion of
Pulse Qutput

ON at only one scan at completion of pulse outpht.
However, handle operation by external pulse input is an exclusion. ON by
command coil OFF at variable speed operation without aimed position.

Completion of
Pulse Qutput

ON at only one scan at completion of pulse output at special positioning
operation.

in Special - « ,

i However, it is not turned ON when stopped by “stop” coil.
Operation
Deceleration Indicates external input signal “decel LS” input status.
LS Input Input relay ON when “dece! LS" is ON (L level).
Special LS Indicates external input signal “special LS” input status.
Input Input relay ON when “special LS” is ON (L level).

External Start
input

Indicates external input signal “external start” input status.

Input relay ON when “externai start” is ON (L level).

Same function as multi-step speed operation command {output coil). Formed of
OR. Start input used exclusively for multi-step speed operation.

External Stop
Input

Indicates external input signa! “external stop.”

Input relay ON when “external stop” is ON (L levl). External stop input is
turned ON at H level or OFF at L level, selected by switch setting.

Same lunction as stop command (output coil).

_89_



1

4.3 INPUT RELAY (STATUS MONITOR SIGNAL) (Cont'd)

Table 4.6 Input Relays and Their Contents (Cont'd)

Signal Name

Description

Servo OK Input

Indicates external input signal “servo OK" input status.

Input reléy ON when “servo OK” is ON (L level). Pulse output processing is not

performed when this input relay is in OFF status.

Indicates external output signal “Tiotch output” output status.

Notch Signal - . - .
Outout ON when notch point is passed, and input relay ON. Timing to turn off input
utpu . . - .
P relay i& at next operation start or current value change setting execution,
ON in the following cases =
- Master axis or independent axis
Position Position deviation set value < gelf-axis command current- value—-self-axis
Deviation feedback current value
Fault + Slave axis .
Position deviation set value < master command current value— s]ave FB
current value '
e Indicates module function:
Independent/ .
OFF-. Independent.operation mode o o .-
Synchronous : ) )
ON : Synchronous operation mode

Position Loop

ON : No position 1oop
Excludmg decel command speed is equal or less than clamp setting value

ON/OFF {Decel command speed = Clamp value), ¢r when speed command is “0” during
variable speed operation with position loop OFF.
Reserved ! . . .
Operation Reserved Operation DISABLE coil monitor.
DISABLE ‘
Turned ON when reserved operation is accepted.
Reserved . -
Turned OFF when reserved operation starts.
ON: Filter constant is set. )
Filter ON OFF :. Filter setting is 0, or when the filter is automatically cleared between the

start of final deceleration and the start of next output.

* For details, refer to'10.

EXPANDED FUNCTIONS.

1



4.4 OUTPUT REGISTER (DATA SETTING)

To preset various setting data from the CPU module to B2833, eight consecutive output
registers are used.

Table 4.7 Output Register Allocation

Reference No. GL60V  bit Output Register No.
40001 +n OWX X XX +0 18T
40002 + n 1 2ND
40003 + n 2 3RD
40004 +n 3 4TH
40005 + n 4 5TH
40006 + n 5 6TH
40007 + n 8 7TH
40008 + n 7 8TH
n= 0, L D eeens

4.4.1 INITIAL SETTING

Initial setting of B2833 is to be made according to the "initial setting 1" and "initial setting
2" of output coil with an initial value set in output register.

(1) Initial Setting 1

Table 4.8 Initial Setting 1 Items

Setting {tems . Description

Setting of COIN Specifies the detection width of positioning end signal COIN.
Detection Width Sets within a range of 0 to 999 pulses.

Specifies each operation speed command and accel/decel time multiplication.
0: Speed X 10 pps (for 100 kpps), accel/decel time X 10 ms
1 : Speed X 10 pps (for 100 kpps). accel/decel time X 100 ms
2 : Speed X 20 pps (for 200 kpps). accel/decel time X 10 ms
3 : Speed X 20 pps (for 200 kpps), accel/decel time X 100 ms

Setting of Speed
Command and
Accel/Decel Time
Multiplication

Specifies position command mode.
0 : Current value not reset in incremental value mode.
1 : Resets current value in incremental value mode.
(Automatic positioning operation only)
2 : Absolute value mode

Setting of Position
Command Mode

Specifies count mode at manual pulse operation.
Manual Pulse 0: X1 multiplier
Count Mode 1: X2 multiplier
2 : X4 multiplier

Sets feedback pulse division ratio.

Setting of PG £ 7 1o 5999
Pulse Count A/B ) ° A
Division Ratio [ ( 9;99 < 5 < 614 ) is recommended for setting range. ]

Motor Rated

Rotating Speed Encoder RPM during rated motor operation (r/min) of motor to be connected.

Number of Sets the number of division output pulses {P/R) of encoder to be connected. Or
Encoder Pulses sets the number of feedback pulses, input to B2833, per rotation.

Position Loop .
Gain Kp: lio 80

Notes :

1. Accel/decel speed setting and each operation setting are cleared by initial setting 1 but the
contents of initial setting 2 are not cleared.
2. Each operation setting is cleared by accel/decel speed setting.



4.4.1 INITIAL SETTING (Cont'd)

(2) Initial Setting 2

Table 4.9 Initial Setting 2 Items

Setting ltems

Description

Functions

. Independent axis

: Group A master axis
: Group B master axis
: Group C master axis
: Group D master axis
: Group E master-axis
Setting of Moduie | 11 :
: Group G master axis
: Group H master axis’
: Group I master axis

: Group J master axis
: Group K master axis
: Group L master axis
: Group M master axis

Group F master axis

: Group A slave axis
: Group B slave axis
. Group C slave axis
. Group D slave axis
: Group E slave axis
: Group F slave axis
: Group G slave axis
: Group H slave axis
: Group | slave axis
: Group J slave axis
: Group K slave axis
. Group L slave axis
: Group M slave axis -

0

1
Synchronization 2
Method 3
4

synchronous operation

. Master command pulse synchronous operation
: Master PG pulse synchronous operation
. Master simultaneous start synchronous operation
: Program synchronous operation
: Synchronization mode released alter completion of master command pulse

Setting of M/N
Division Ratio of
Position
Command Pulse
Sent from Master
to Slave

1 to 9599

Effective at slave axis.” Divides or muitiplies position command pulses from’
master axis.”

M:
"N :1t0 9999

Setting of Position
Deviation
Allowable Value

Set value : 0 to 9999

Input relay (256 + 8n) ON in the following cases :
+ Independent axis, master axis
Pdsition deviation set value<command current value—feedback current value
+ Slave axis . ) .
Position deviation set value<master command current value—
stave feedback current value '

Follow-up Posi-
tion Set Value

Set at program syncﬁronous operatiomn.
Set value : 0 to 99,999,999

Setting of Lag
Pulse Clamp

(0 1o 50%) X 2

Speed Compensa-
tion Value

(0to 50%) X 2

“Accel/Decel
Compensation
Value

{0 to 50%) X 2

Notes :

t

1. No setting is cleared by initial setting 2.

9. Each operation setting is cleared by accel/decel speed setting.

3. Module reset clears all data.
4, Error codes can be cleared by either initial setting 1 or 2.
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4.4.2 SETTING METHOD OF INITIAL VALUE
Tables 4.10 and 4.11 show how to set initial set value to output registers.
(1) Initial Setting 1

Tabie 4.10 Initial Setting I to Output Register

— (18T (6TH)
0L010 7 15|00
—E COIN DETECTION WIDTH SETTING —‘: ENCODER RPM DURING RATED
(0 TG 999) MOTOR OPERATION (r/min)
0 : POSITION ERROR DETECTED ’
1: POSITION ERROR NOT DETECTED
— {(2ND) {(6TH)
OO0 ]|O 811192
SPEED COMMAND AND —1: NUMBER OF ENCODER PULSES
ACCEL/DECEL TIME (P/R)
MULTIPLICATICN SETTING .
*{0 TO 3)
L POSITION COMMAND
MODE CHANGE SETTING
* (0 TO 2)
MANUAL PULSE COUNT MODE
*{0TO 2}
JOG/ZERO RETURN DIRECTION
SETTING
0 : SET USING QUTPUT REGISTER
1 : SETUSING DIRECTION COIL AT
COMMAND
* REFER TO TABLE 4.8 FOR DETAILS.
— (3RD) (7TTH)
o(0oj0]|1 0|0 |3]|0O
—: PG PULSE COUNT _E POSITION LOOP GAIN Kp SETTING
A/B DIVISION Kp: 1TQ 80
RATIO SETTING
A: 1TO 9999 8TH REGISTER EFFECTIVE BIT
Q: NOT EFFECTIVE
1: EFFECTIVE
— (4TH) (8TH?
ojojolil 0j0|0 1|0
~— PG PULSE COUNT l_ ERROR COUNTER QVERLOAD
A/B DIVISION MAGMIFICATION SETTING
RATIO SETTING {0 TC 99)
B: 1TC 9999
ERROR COUNTER REAL
TIME DISPLAY EFFECTIVE BIT
0: MAX DISPLAY
1 : REAL TIME DISPLAY
Notes :

1. Values in the frames are default set values, and set when the power supply is turned ON or
at module reset.
. If a fault oceurs in setting data at initial setting changing, the former set value is effective.
. Accel/decel speed setting and operation setting are cheared by initial setting 1.
However, no setting is cleared by initial setting 2.
. Can be set without external power supply input.
5. Refer to 10. EXPANDED FUNCTIONS for position error detection, direction getting (during
JOG/Zero point operation), and error counter setting.
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4.42 SETTING METHOD OF INITIAL VALUE (Contd) .. -
(2) Initial Setting2 - * -~ .- . : Ce e

Table 4.11 Initial Setting 2 to Output Register

— (18T) — - {(5TH} (6TH)
010101, T ; 000G |O R ol10|0 |0
[ ! :
| MODULE FUNCTION SETTING . L FOLLOW-UP POSITION SET
T ok (OTO26) - - - ~ VALUE ‘
(0 TO) 99,999,999
SYNCHRONIZATION METHOD .-
* (0 TO 4) .-
ROTATING DIRECTION ;
0 SAME DIRECTION AS MASTER e
. OPPOSITE DIRECTIONTO ! )
, MASTER :
_* REFERTO TABLE 49 FOR DETAILS. .
{2ND; ‘
olofo|L )
_: MASTER GOMMAND PULSE AND
. PG PULSE M/N DIVISION RATIO
SETTING .
M: 1 TO 9999
— {(3RD) (7TH)
olojo|1 o|lo|o]o
MM DIVISION RATIO SETTING OF LAG PULSE CLAMP SETTING
POSITION COMMAND PULSE {0 TO 50%) X2
SENT FROM MASTER TO SLAVE
N: 1TO 9399
— (4TH) {(8TH)
99|99 oflololo
-_: POSITION DEVIATION ALLOWABLE SPEED COMPENSATION VALUE
. VALUE SETTING - ©TO 50%) x2
{0°TO 9999} -
. ACCEL/DEGEL SPEED
5 COMPENSATION VALUE
{0 TO 50%) X2
+ »
Notes : -

1. Values in the frames are default set values, and set when the power supply is turned ON or

at module reset.

!

. If a fault occurs in setting data at initial setting changmg, the former set value is effective.

2
3. No setting is cleared by initial setting 2.
4

. Can be set without external power supply input.

[P




4.4.3 VARIOUS DATA SETTINGS
(1) How to Set to Output Register

Table 4.12 How to Set Various Data

Setting ltems

Output Register

Accel/Decel Speed
Setting

IST IND 3RD 4TH *
0|0 olo
L [ [ |1 t
1TO99 0TO99 1 TO 9999 QTO 1000
LINEAR ACCEL/ S-CURVE ACCELY SET SPEED FILTER

DECEL TIME DEGEL TIME

2: 4TH REGISTER EFFEGTIVE : FILTER IS CLEARED AT THE START OF DECELERATION

(1 : 4TH REGISTER EFFECTIVE
WHEN APPROACHING THE LAST TARGET POSITION.

18T 2ND 3RD ATH 5TH
olo|o 0
Automatic
Positioning Settin L L b ' L]
ositioning wetting OOR 1 0 TO 99,999,999 170 9999 0OR1 0TO 19
SLAVE AXIS
SIGN POSITION COMMAND VALUE STEADY SPEED  1ST-STEP/MULTI-STEP
NUMBER OF STEPS
1ST 2ND 3RD ATH 5TH
0|0]0
: L1l |1 | L I
Varuab[e Speecj 0OR1 SETTING OF 0 TC 99,999,999 "0 TO 9998 0 TO 1000
Operation Setting SIGN, ROTATING (MULTIPLES OF 5)
DIRECTION SPEED
POSITION COMMAND VALUE (AT yARIABLE SPEED FILTER
1 : 5TH REGISTER OPERATION COMMAND}
EFFECTIVE *
FUNCTION SETTING*
18T 2ND 3RD 4TH
o|ajo ojolo
JOG Operation T
. I
Setting 00R1  1TO9989 0OR1 170 9999
ROTATING SPEED ROTATING SPEED
DIRECTION DIRECTION
JOGL JOGH
1ST 2ND 3RD
0|00
Zero Return
Operation Setling LJ L | L |
0OR1  1TOGg098 1TO 9999
ROTATING

DIRECTION STEADY SPEED  CREEP SPEED

* Refer to 10. EXPANDED FUNCTIONS.

_95_..



4.4.3 VARIOUS DATA SETTINGS (Cont'd)

Table 4.12 How to Set Various Data (Cont'd)

Setting ltems Output Register
18T 2ND 3RD 4TH 5TH
. e olo0
Special Positioning _
Operation Setting 3 L 11 | 1 |
GOR1 0TO 99,999,999 1 70 9999 1T 9999
ROTATING -
DIREGTION PULSE QUTPUT VALUE STEADY SPEED  CREEP SPEED
1ST 2ND 3RD
;i (ofo|o
Current Value
Setli L L
eting : DOR1 070 99,999.999
' SIGN CURRENT VALUE CHANGED
VALUE
; 1ST 2ND 3RD
olojo
Notch Point Settin
olc g |
00R1 0TO 99,999.999.
SIGN NOTCH POINT
1ST IND JRD
olo|o '
Absolute Value
Z int Setti L J .
erc-point setling QOR1 0 70 93,999,999
SIGN ABSOLUTE ENCODER ABSOLUTE

POSITION
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(2) Typical Settings (When Output Registers 40001 to 40008 Are Used)

(a) Accel/Decel speed setting
* Linear accel/decel
Inclination « of accel/decel speed which reaches steady speed 40 kpps at accel/decel
speed setting of 100 ms. Set the following values to output registers 40001 to 40003 and
turn OFF "accel/decel speed setting” output coil and then turn it ON again. (At this
time, "STOP" output coil must be turned ON.)

40001 40002 40003
0 0 1 0 ¢ 0 0 0 4 0 0 0
ACCEUDECEL SPEED SPEED
SETTING TIME 4000X10 « 40000 pps {40 kpps)
10 X 10w 100 ms
(WHEN X10 ms SET BY " (WHEN X10 pps SET BY
INITIAL SETTING 1) INITIAL SETTING 1)

(40004 to 40008 not defined)

SPEED

kpps |- -—-~—-

POSITION
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4.4.3 VARIOUS DATA SETTINGS (Cont'd)

* S-curve accel/decel
The following: shows the setting when S-curve extension time of 50 ms is addea

" the above linear accel/decel.

" +

40001 i 40002 . C o 40003
ololtijo ofolols 4]lolofao

ACCEUDECGEL SPEED S-CURVE ACCEL/DECEL SPEED- -

SETTING TIME * SPEED LAG TIME 400010 = 40000 pps (40 kpps)

10 X 10 = 100 ms 5X10=50!'ns . I ]
(WHEN X10 ms SET BY {WHEN X10 ms SET BY (WHEN X10 pps SET BY.
INITIAL SETTING 1) - INITIAL SETTING 1 INITIAL SETTING 1) -

FOR EITHER CASE) '

(40004 to 40008 not defined)

‘ SPEED

POSITION

100ms 50ms

Notes : ‘

1. Accel/decel speed setting is used for ail operation modes in common.

2. Slave axis operates at accel/decel speed setting of master axis n synchronous operation mode.
However, it is also necessary to set accel/decel speed setting to slave axis.

3. Set S-curve accel/decel speed lag time < accel/decel speed setting time.
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(b) Automatic positioning setting
- The Ist step speed type
Automatic positioning is performed at steady speed 40 kpps up to aimed position of
50,000 (pulses). [Assume that the accel/decel speed setting described in (a) has been
set. ] Set the following values to output registers 40001 to 40005 and turn OFF
"automatic positioning setting” output coil and then turn it ON again.

40001 40002 40003 40004 40005
N
0|0 o |0 600 |5 0191010 410 [V ] 0lo0]0]o0
PLUS AREA POSITION COMMAND

SPEED
4000310 = 40000 pps
(40 kpps)

{WHEN X10 pps SET BY
INITIAL SETTING 1)

(40006 to 40008 not defined)

SPEED

A0kpps

CURRENT
50,000 (PULSES)

VALUE
\ !
n ! @ /
L ‘POSITION
100ms; 100ms|

- Multi-step speed type
Automatic positioning is performed in speed of the 4th step up to the final aimed position
of 100,000 (pulses).

Acceleration is made in the accel/decel speed setting of (' and operation is performed

at a steady speed of 30 kpps of the 1st step.

- From the position of 25,000 (pulses), acceleration is made with the same inclination
and operation is performed at a steady speed of 40 kpps of the 2nd step.

- From the position of 35,000 (pulses), acceleration is made with the same inclination
and operation is performed at a steady speed of 50 kpps of the 3rd step.

- From the position of 75,000 (pulses), acceleration is made with the same inclination
and operation is performed at a steady speed of 35 kpps of the 4th step.

Deceleration is made with the same inclination and operation stops at the aimed position

of 100,000 (pulses).

v 50kpps
(SPEED)

d0kpps A =

@ 35kpps
kops A »

|
|
25.000 35.000 70.0600 100.000

a

POSITION

Every time the speed changing position and step number are changed, turn the
"automatic positioning setting" output coil OFF and ON four times.



4.4.3 VARIOUS DATA SETTINGS (Cont'd)

40001 40002 40003 40004 40005
1ST-STEP { o | 0| 0] O o loltlololololfo 3jolalo ololo]o
PLUS AREA " FiNAL POSITION 1ST-STEP STEADY 1 STEP

) SPEED
2ND-BTEP | gl o j 0] O olojo|z|s|o|ojol. 4o o }o o jotlo |1
PLUS AREA *IND-STEP SPEED CHANGING 2ND-STEP STEADY © 2STEPS

FOSITION SPEED
3ADSTEP i gl o| o o6} |ojo0o]O0]3|5]0] 00 5 ofo}a ojotlolz2
" PLUS AREA 3RDSTEPSPEEDCHANGNG 3IRD.STEP STEADY 3 STEPS

POSITION SPEED
sisTEP {0 (o0 o | 0 ololo|l7j0]olo]|o 3lslolo olotols
PLUS AREA 4TH.STEP SPEED CHANGING 4TH-STEP STEADY 4 STEPS

X =~ POSITION SPEED

{ WHEN- X10 pps SET BY INITIAL SETTING 1)

(40006 to 40008 not defined)

(©) Variable speed operauon settmg o .
Positioning is performed by changing speed at any desired value during running up to
the final aimed posmon of 70,000 (pulses) [assuming that linear accel/decel speed
described in (a) has been set] .
Set the followmg values to output registers 40001 to 40004 and tum OFF output
coil and then turn it ON again. At this time, "STOP" coil must be turned ON.

When the operation command is turned ON after releasing "STOP," speed can be
changed to any desired value by ¢hanging the contents of 40004 (CPU module
.scanning time may cause an actual delay in changing the setting speed).

SEkpps

.V
(SPEED}

j « ADkpps

CURRENT VALUE

:\'ﬂ'

1
i
I
|
I
HAkpps Ao X
|
I
)

POSITION

| 1 70, 000

AT 5,000 SET TQ AT 4,000 SETTO
REGISTER 40004 REGISTER 40004

- 100 -



VARIABLE SPEED 40001 40002 40003 40004
OPERATION INITIAL

SETTING
(Set whan "STOP" G|l 01 0] 0 ol0]| 0 7 0 0|0 O
coil is ON.
PLUS AREA POSITION CONMMAND VALUES SETTING NOT REQUIRED
40004
VARIABLE SPEED
OPERATION COMMAND . 3|(0j0|oO
(Af‘ter "STOP" coil
is released.
5 reloas SETTING NOT REQUIRED 18T-STEF SPEED
40004
5 OO0 0

2ND-STEP SPEED

|

40004

41070]0

3RD-STEP SPEED

(WHEN X10 pps SET BY INITIAL SETTING 1)
(40005 to 40008 not defined)

(d) JOG operation setting

In forward rotation, JOGL steady speed is set to 40 kpps and JOGH steady speed to
25kpps Lassuming linear accel/decel speed described in (a) has been set ] .

Set the following values to output registers 40001 to 40004 and turn OFF "JOG

operation setting" and then turn it ON again. (At this time, "STOP" output coil must
be turned ON.)

Akpps

v
(SPEED)

25kpps

1
1
1
]
!
|
; t (TIME)
|

|

|
ON

JOGL COMMAND ——' L OFF
ON
JOGH COMMAND l__l— QFF

40001 40002 40003 40004

Olojofo 4 (0|0 |0 U I VI I 2|5 10|0

E— i

FORWARD ROTATION JOGL STEADY SPEED FORWARD RCTATION JOGH STEADY SPEED

(40005 to 40008 not defined)

Note : When JOGL and JOGH commands are turned ON simultaneously, JOGL command
has priority. 101



443 VARIOUS DATA SETTINGS (Cont'd)

(e) Zero return operllation setting (mode B)

Steady speed is set to 40 kpps and creep speed to 5 kpps, and zero return operation is
performed in forward rotation [assuming linear accel/decel speed described in (a) has
been set] .

Set the following values to output registers 40001 to 40003 and turn OFF "zero
return operation:setting” output coil and then turn it ON again. (At this time, "STOP"

coil must be turned ON.)

ZERQ POINT

-4Ukpps

|
1
I
1
I
1
|
3
|
T
|

{MINUS) == i POSITION (PLUS)
. i
"DECEL LS" ON
H . )
40001 40002 40003

0:10 0 0 4 0 0 0 0 ] 0 4]
; PLUS AREA SPEED CHEEP SPEED
! 400010 = 40000 pps 500 X 10 = 5000 PPS  *
r ) (40 kpps) i {5 kpps)
' (WHEN X10 pps SET BY INITIAL SETTING 1)

(40004 to 40008 not defined)
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(f) Special positioning operation setting (effective only when incremental value mode is
selected by initial setting 1)

Creep speed is reduced down to 5 kpps after special LS ON during running in
forward rotation at a steady speed of 40 kpps, and operation stops at 5000 P (number of
output pulses) at special LS OFF [assuming linear accel/decel speed described in (a)
has been set] .

Set the following values to output registers 40001 to 40005 and turn OFF "special
positioning setting” and then turn it ON again. (At this time, "STOP" output coil must
be turned ON.)

40kpps

i A . 5000 P
]
. ; 770K
1
|

Vv
(SPEED)

1 (TIME)
: |
S e
SPECIAL LS OFF
40001 20002 40003 40004 40005
Y Y
olo|0}o 0lojoqo 51o0j0}o0 4]0 o fo o5 [0 ]o0
PLUS AREA PULSE OUTPUT VALUE SPEED CREEP SPEED
4000 X10 = 40000 pps 50010 = 5000 pps
(40 kpps} (S kpps)

(WHEN 10 pps SET BY INITIAL SETTING 1)

{40006 to 40008 not defined)
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4.4.3 VARIOUS DATA SETTINGS (Cont'd)

(g) Current value setting
Current value is changed to +10,000 (pulses).

Set the following values to output registers 40001 to 40003 and turn OFF "current
value change" output coil and then turn it ON again. (At this time, "STOP" output coil

must be turned ON.)
40001 — 40002 40003
olefjole o|olof1 opf{ofo]o
PLUS AREA | ]

SET VALUE

CURRENT VALUE

l / CHANGED TO 10,000 {PULSES)

(40004 to 40008 not defined)

(h) Notch point setting (effectwe at independent axis)
When the position of +20,000 (puises) is passed, external notch signal output and input
relay are turned ON.
Set the following values to output registers 40001 to 40003 and turn OFF "notch
point setting" output coil and then turn it ON again. (At this time, "STOP" output coil

must be turned ON.)
i
v
{SPEED) :
. N ——-
| /
E 1 (TIME}
20,000(PULSES) ! = — OFF AT NEXT START
i ] ON
e
OUTPUT OFF
i
40001 40002 40003
alole]o ololojz oloto]o
|
PLUS AREA [ [
NOTCH POINT

(40004 10 40008 not defined)
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(i) Absolute value zero point setting
Machine zero point is set to absolute encoder +20,000 (pulses),
Set the following values to output registers 40001 to 40003 and turn OFF "SEN

signal output command"” output coil and then turn it ON again. (At this time, "STOP"
output coil must be turned ON.)

ABSOLUTE ENCODER
ABSOLUTE POSITION
{ | | POSITION
20,000 (PULSES)
1
i
I
MACHINE
l ZERO POINT
f t | PosITION -
0

The position where the absolute encoder 20,000 (pulseé) is set to machine
zero point (0) position is regarded as self-axis current value.

40001 40002 40003

ol0]0 |0 0(c 0|2 ol¢el0fco

PLUS AREA l I
ABSOLUTE ENCODER
ABSOLUTE POSITION

(40004 to 40008 not defined)

Note : In order to know the machine zero point position, set the absolute encoder absolute
position to 0, and turn OFF "SEN signal output command" and then turn it ON again. (Receiving
data from the absolute encoder is to be the current position without changing). When the
machine zero point is determined, the absolute encoder absolute position can be stored in

the holding registers of master CPU (GL60S, 60V) so that operation can be performed
with machine zero-point always as current value 0 by using the value at the next setting.
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4.5 INPUT REGISTER (DATA MONITOR)

When various data of the B2833 are momtored from the CPU module eight consecutive
input registers are used (See Table 4.13). ' , _

The contents of monitor data vary dependmg on monitor code des1gnat10n (output coils :
monitor 1 to monitor 3) (See Table 4.14).

Table 4.13 Input Register Allocation

Reference No. - GL6OV  bit Input Register No.
3007 + WX XXX +0 1ST
3002 +n 1 2ND
' 3003 +n .2 3RD
3004 +n 3 4TH
3005 +n 4 5TH
© 3006 +n 5 6TH
3007 +n 6 7TH
. 3008 +n 7 8TH
' - n=0,1,2"

Table 4.14 Monitor Code and Input Register Monitoring Contents

Monitor Code . -
- - - Input Register Monitoring Contents
Monitor 1|Monitor 2; Monitor 3 : - o
18T~ © 2ND 3RD 4TH
)
L J o |
FEEDBACK CURRENT VALUE COMMAND GURRENT VALUE 1y ote : The number of lag
. ) pulses is a value obtained
0 0 0 ft ode relea t
5TH 6TH 7TH 8TH after mode release a
handie operation.
' . -
1 . I ! | - N
CURRENT  GOMMAND LAG PULSE / - ERROR
i
SPEED SPEED  NUMBER OF CODE
ERRORS '
18T 2ND 3RD 4TH 5TH .
POSITIONING
, SETTING
] L [ | I
SIGN POSITION COMMAND SPEED NUMBER OF
- VALUE - STEPS
1 0 0 6TH 7TH $TH
ACGEL SPEED
SETTING
| | |
|| LINEAR ACCEL/ t SPEED
DEGEL TIME  S-CURVE ACGEL/
DEGEL EXTENSION
TIME
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Table 5.14 Monitor Code and Input Register Monitoring Contents (Cont'd)

nitor Code . .
- Mo 0, - Input Register Monitoring Contents
Monitor 1| Monitor 2| Monitor 3
15T 2ND 3RD 4TH
VARIABLE SPEED
OPERATION
l | | |
SIGN POSITION COMMAND SPEED
VALUE
0 1 0 5TH 6TH 7TH 8TH
JOG SETTING
| | | ] |
ROTATING SPEED ROTATING SPEED
DIRECTION DIRECTION
JOGL JOGH
15T 2ND 3RD
ZERC RETURN SETTING
l | | J
ROTATING SPEED  CREEP SPEED
DIRECTION
1 1 0
4TH 5TH 6TH TTH 8TH
SPECIAL POSITIONING
SETTING
L | | | ]
ROTATING PULSE OUTPUT VALUE SPEED  CREEP SPEED
DIRECTION
1ST 2ND 3RD
NOTCH POINT SETTING
L | J
SIGN NOTCH POINT POSITION
4TH 5TH 6TH
ABSOLUTE ZERO POINT
0 0 1 SETTING
L i |
SIGN ABSOLUTE ENCODER
ABSOLUTE POSITION
7TH 8TH
SWITCH
SETTING *
I | FILTER CONSTANT
{8-BIT SETTING)
1 0 i Error counter real time digplay register (7TH)
Other registers are the same as (0. 0. 0)*
0 1 1 Initial setting 2
1 1 1 Initial setting 1

* Refer to 10. EXPANDED FUNCTIONS.
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5. EXTERNAL INTERFACE
5.1 FRONT PANEL

' B3

INDICATOR LAMPS

D/A QUTPUT ADJUSTING i
POTENTIOMETER ) 1
(SET PRIOR TO SHIPPING)

' O
17O SIGNAL CONNECTOR, y
TYPE MR-2CRMA 20PINS - 1CN

GAN| |8
O ! SETTING SWITCHES

YO SIGNAL CONNECTOR, ’

TYPE MR-50RMA 50PINS 20N

; Fig. 5.1 B2833 Front Panel

5.2 B2833 CONNECTOR TERMINAL LAYOUT

(1) Connector (1CN) Terminal Layout

~Table 5.1 Connector 1CN Terminal Layout for I/O Signals

1 2 3 4 ) 6 7
ov oV ov +5V 1. 45V +5 ¥V
PG Power Supply PG Power Supply -
: ov +5 'V
g8 9 0 | n 12 13
SENI | OSENI 1 - SEN2 | OSEN2
SEN Signal Output S?g;gf’g‘gn?:zf)‘”
14 . 15 16 17 18 19 20
PC ' | *PC PA *PA | PB *PB | FG
PG Signal Input PG Signal Input PG Signal Input | Frame
Phase C Phase A Phase B Grounding
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(2) Connector (2CN) Terminal Layout

Table 5.2 Connector 2CN Terminal Layout I/O Signals

1 2 3 4 5 6 7 8 g 10 1 12 13 14 15 16 17 18
WAV|STOPSTART| oV oV oV ]oviov|ovioev|iov ] iov FG | FG | FG | FG
5 ]
Q. = b
E _.: z 3 E = [ e _E
A =) - - - = T o ; g 3 =
3| 8 |2 553 = L o3 3
= 7] 97} a2 a & @ = ST aoe =
bo — — o = O O oo & Q0 —_— E o]
@ | & | B ©3° g = ER: g
o © o) =l @
- I [ = = g 3 =a A B g
3 g 183 = .E % < B 35 a 2 a o
~ B s L Q "
Sl @ |as| £382 =38 S0 d = =
19 20 21 22 23 24 25 26 27 28 29 30 31 32
EXEN|SVOK o]u)t/;ﬁm 15 V|45 V12 V12 V ~12 V12 V12 v
= -
[~ a L WD [
— = @ @ + [ b
S g - E @ % h=t @ g = g
= 5 & a8 |24 B 53
Ry Z 2 5 235 o, o
- B B8 @ ~ 35S s = =
o —_ 2 —_— —
£2l S g if2 [3Ex, e
Z3z & 5 58 EfEo g Ew
mSm| B no =R CR% SOhR T &g |
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
12/24 VISPLS| DEC | Fault [COIN|NOTCH PBI (*PBI| PAI [« PAI[+12 V|+12 Vi+r12 V[+5 V|+5 V| +5 V
5
2| 3 . . 5 K
e z 3 : : 5
E w |3 22|38 £ = & 2 - &
22| S| &| 3518 T ol | 3 o< ERs i
=} 3] — = =] 9 Q5 g ® =z 2 o & o o
al alm | 3|33 a2z | xBZ %29 5o
Sl 0= | O| = =5 A S W@+ @+
(3) Specifications of Applicable Receptacles for ICN, 2CN
Table 5.3 Specifications of Applicable Receptacles for /O Signals
Connector Type Applicable Receptacle Specifications
Used in B2833 Soldered Type | Caulking Type Case Manufacturer
1CN . ¥
M.R-ZOHMA, MR-20F MRP-20F01 MR-20L
Right Angle 20P Honda Tsushin
2CN Co., Ltd.
MR-50RMA, MR-50F* MRP-50F01 MR 50L*
Right Angle S0P

* Standard attachment of B2833
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5.3 1CN/2CN I/O SIGNALS

(1) External Output Signals

Table 5.4 External Output

Signal Name CN Pin No. 1/0 Contents
. : Output voltage : 0to =6V (X10V)
Speed Reference 2CN'2'3 OuT (Offset adjustment, gain adjustment)
Qutput - -
(Analog Output) 2CN_6’. 7 Speed reference output 0 V

(Internal common)

| “L” level under normal operation.

. ] "“H” level in the following cases : :

] « Hardware error is detected cted by self- diagnosis.
’ : « External input signal “SVOK" becomes “H” level.
‘ -1 '« External power supply malfunctions-

) ' » Module deviation counter exceeds set value.

« PG signal line is disconnected.

(1) Output circuit

EXTERNAL POWER
) UPPLY +i2 V)
Fault Qutput : Ol ’
(FAULT) 2CN-36 - ouT| . , ) - |
I - : - ‘ . FAULT R
L.
: SN75431B
: 1 (2) Output voltage, current i
Load voltage : 12V
B - Load current : 100 mA (max)
Qutput voltage at ON : 0.7 V or less
Coin Output : Becomes “L” when deviation counter value is within coin
(COIN) 2CN-87 OUT| etting width range. :
Notch Output ; Same as fault cutput circuit.
{(NOTCH) 2CN-38 OUT Becomes “L” at'notch point piassing.

2CN-4, 5-

1 t 0 V
{Internal common) Fau t output coin output, notch outpu

Absolute encoder starts when SEN 51gnal is-changed from
‘-(L" “Hil A .
(1) Output circuit 1

Sensor ON ' 25A733 SEN
(SEN) ICN-8 C(OUTE sev L _
4.7k .
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Table 5.4 External Output (Cont'd)

Signal Name CN Pin No. 1/0 Contents
{2} Qutput voltage, current [
(Output circuit 1)
1CN-8 OUT “H" level : +4 V or more )
“L" Jovel « 10.7 V or loge ] * 48 kQ at pull-down load
Output current at “H” [evel : Approx 1 mA
1CN-9 SEN signal output {output circuit [} 0V
Absolute encoder starts when SEN signal is changed from
“L o “H".
(1) Output circuit I
Sensor ON
(SEN)
‘; |(5 ra SEN?
1CN-12, 13 OUT Q S OSEN?
RELAY QUTPUT
(2) Output voltage, current 1
(Output circuitIl)
Rated capacity : 0.5 A 30 VDC, 0.25 A 125 VAC
Minimum application : | mA 5 VDC
ICN-4, 5,6
+5 V Power (Internal common) OUT | Up to 200 mA can be used.
Supply Qutput CN.1 2 3
for PG “h 4
(Internal common) +5 V power supply cutput 0 V for PG
+5 V Power
Supply Output 2CN-25, 26 OQUT | Up to 200 mA can be used for each connector.
for External (Internal commeon)
Command PG
+12 V Power
Supply Output 2CN-27, 28 QUT | Up to 200 mA can be used for each connector.

for External
Command PG

(Internal common)
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5.3 1CN/2CN J/O SIGNALS (Cont'd)

(2) External Input Signals

Table 5.5 External Input Signals

/0

Signal Name CN Pin No. Contents
(1) Input circuit
EXC-EMTZ222
PA B
‘% - . LYY, 1+ YL Cl
. SWi o oamn T
" ea
] - YT J_ P g
PG Signal Input | ICN-16: PA IN - )
‘PA, xPA 1CN-17 ;. *PA LINE RECEIVER
- (SN75175)
o
(2) PG output form
* Line receiver (5 V)
(3) Maximum counting frequency
‘ 200 kpps (X1 multiplier)
PG Signal Input | ICN-18 : PB :
PB, %PB ICN-H?: +PB IN ' Same as above
PG Signa!l Input | 1CN-14 : PC
PC..+PC ICN-15 . xpc | [N |Same as above
. (1) Input circuit
External . Same as feedback PG input
Command Pulse| 2CN-43 : PAI IN {2) Maximum counting-frequency
Input Phase A | 2CN-44 : *PAI |’ " 200 kpps .
PAI, xPAI ; (3) Pulse counting timing
Phase A, B, %1, X2, X4 multiplier .
External : ’ )
Command Pulse| 2CN-41 ; PBI IN | Same as ab
Input Phase B | 2CN-42 : *PBI BIME as above
FB1, *PB! ! ‘ ) i
' Same funétion as output coil “multi-.step'speed—operation
‘ command.”
- LT - == Form of OR"in module: Effective at ON.
. {1) Input circuit
PC813 OR TLP§20
sy iy JCOM 22K8
E ] | -
xternal Start
(START) 2CN-3 IN : —
START i |
(STOP) T 560k
(2) Input current
Approx 10 mA (24 V)
Approx 5 mA (12 V)
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Table 5.5 External Input Signals (Cont'd)

Signal Name CN Pin No. /0 Contents
Same function as output ecoil “STOP command.”
Form of OR in module. Effective at ON.
External “STOP” is not effective under stop coil ON
External Stop condition at various data settings.
(STGF) 2CN-2 N1 (1) Input circuit
Same as above
(2) Input current
Same as above
Connected so that it will be turned ON when servo system is
Servo OK .
(SVOK) 2CN-20 IN | normal.
Input circuit is the same as external start.
Decel LS Signal required for zero return operation. Inputs decel limit
2CN-35 IN | switch status. Effective at ON.
(DEC) R
Input circuit is the same as external start.
Signal required for special positioning operation. Number of
Special LS 9CN-34 IN special positioning command pulses is output by turning it
(SPLS) ON and then OFF again.
Input circuit is the same as external start,
External Pulse Used for position contrel by external pulse input. Effective
Input Enabled 2CN-19 IN | at AND condition of external stop ON and this signal ON.
(EXEN) (Possible to make external pulse effective by internal coil.)
External Power
2CN-45, 46, 47 .
iu1pzp3r Input {Internal common) IN | +12 V external power supply input
External Power
2CN-30, 31, 32 _ )
S_u1p2p3( Input (Internal common) IN 12 V external power supply input
External Power
2CN-48, 49, 50 .
iu5p;:\)lly Input (Iaternal common) IN | +5 V external power supply input
External Power |2CN-10, 11, 12 .
Supply Input 0 V| (Internal common) External power supply input 0 V
[nput Signal 2CN-1, 33 . .
Power Supply {Internal common) IN | Power supply for 12/24 V input signal
2CN-15, 18, 17,
FG 18 Frame ground
{Internal common)
FG 1CN-20 Frame ground

The following connector pins are alsc internal comrmon.
(1) ICN-1, 2, 3,9
(2) 1CN-20, 2CN-15, 16, 17, 18
{3) 2CN-4,5,6,7,8,9
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5.4 B2200 I/O SIGNALS

Table 5.6 B2200 I/O Signals

Signal Name

: LY

Contents

DATAI1

*DATAY

SG1

FG RELAY -

FG RELAY
QATAz
*DATA2
5G2

FG

CN Terminal No.

10

12

'19, 20

Communication terminals between racks.

DATA1

FG RELAY

.F@ RELAY

*DATA1
SG1

DATAZ"
*DATAZ

sSG2
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5.5 LED INDICATOR LAMPS

Table 5.7 LED Indicator Lamps

Name |Color Description
RDY R |Indicates the self-diagnosis result of module. Linked with input relay “READY.”
P. OK R | Lit when external power supply input (+5 V,+12 V,-12 V) is normal.
ABNO R | Lit when “FAULT” signal is output. Linked with input relay “FAULT.”
ERR R | Lit when the module detects any error. Linked with input relay “ERROR.”
FWD R | Lit while forward run command is output.
RVS R | Lit while reverse run command is output.
START R | Lit when external input signal “START” is at “L" level.
STOP R | Lit when external input signal “STOP” is at “L" level.
DEC R Lit when external input signal “DEC” is at “L” level. Linked with input relay
“"DECEL LS.”
SPLS R | Lit when external input signal “SPLS” is at “L" level.
ENB R | Lit when B2833 is ready to input external pulse from the manual pulse generator.
PHA R | Lit when PA (phase A) signal is input,
PHB R | Lit when PB (phase B) signal is input.
PHC R | Lit when PC (phase C) signal is input.
NOCH R In-dicates 'extfarnal output signal ‘.‘notch output” output status.
Linked with input relay “notch signal output.”
COIN R | Lit while “COIN” signal is distributed. Linked with input relay “COIN.”
TXD R | Lit when data for synchronous operation are sent.
RXD R | Lit when data for synchronous operation are received.
CMER R 1 Lit when any error is detected in com munication for synchronous operation.
GL3 R
GLzZ R . .
oL R Display of synchronous group at synchronous operation. {Refer to Table 5.8.)
GLO R
MAS R | Lit when master axis is specified at synchronous operation.
CLAMP R Lit when the number of deviation counter lag pulses exceeds
the saturated value.
+ R | Lit when the sign of deviation counter lag pulse is plus.
32 R The contents of dip
16 R switches are
8 R monitored at TEST
1 R Display for the number of deviation counter lag pulses. mode.
2 R
1 R |
Table 5.8 Display Method of Synchronous Groups
Growp | A B | c| D! E|F 6 H]1]y KlL M
(|63 ®  ® @& ® & @ @]|e C o0 0 o0
E|C2(®@ | ® /@ @|O|C O|O|® o0 |@|e O|0
p|éL’| ®@ | @ | O O |@® @ OO | e | e!0|0D L B
Gt/ @ | O | @ C @ O  @|l0C|le 0ie| Dl e O
(O : Light ®: Dark
A Group =1, BGroup =2, «emeer M Group= 13 displayed in binary.
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56 1SW SETTING s

(1) 1SW Setting Contents
~ The contents of ISW settmg are preset to the B2833 when the power supply is tumed ON
- or at module reset. . . i
To return from the test mode to normal mode, power supply must be turned ON agam

OFF — ON f SR ' S -

s | - NORMAL MODF/TEST MODE SELECTION
7 | i-EXTERNAL'STOP INPUT NO/NC CONTACT SELECTION
6 | '-SPEED REFERENCE OUTPUT % 6V/t 10V SELECTION _
T 1_ 5 | -ZBRORETURN OPERATION MODE A/B SELECTION -
4 T
3
2

- FWD/REV COUNTING SELECTION

- FWD/REV ROTATION CONNECTION SELECTION . )
(IN ACCORDANCE WITH SERVOPACK SETTING) , o

" . INCREMENTAL/ABSOLUTE ENCODER.SELECTION

1 ]t . APPLICABLE CPU MODULE GL40S, 60S, 60H, 70H/60V SELECTION
: 2 _ w .

" Fig. 5.2 1SW Contents

¢ : -

Table 5.9 isw Setting Contents

No. Contents .
OFF ON

8 Normal mode . TEST mode

7 STOP -5 &= .(NQ contact). | STOP == (NC contact)

B +6V 10V -

5 Zero Teturn mode-B . Zero return mode ‘A
T4 ~ [Plus direction counting © | Minus direction counting *
"3 Forward rotation connection Reverse rotation connection 1

2 Incremental used Absolute encoder used

1 (G L408, 609, 60H, 70H GLBOV

* When Servopack for absolute encoder is used, the Servopack setting
must be used. Setting opposite to the Servopack setting disables
proper current value to be calculated.

+ Used when a separately mounted encoder is connected dlreetl\ 1o the
B2833. In feedback pulse counting of phases A and B, plus or minus
direction counting is selected (phases A and B are reversed).

When the separately-mounted encoder is of absolute value tvpe,
1SW-3 must be turned ON if 1SW-4 is turned ON-
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(2) Factory Settings

1Sw-8 OFF
15W-7 OFF
1SW-6 OFF
15W-5 ON
1SW-4 OFF
1SW-3 OrF
1SW-2 ON
1SW-1 CFF

(3) TEST Mode |
When entering TEST mode by turning 1SW-8 ON, the feedback system is cut and fixed
level is output by analog output (This function is used for adjusting offset and gain).

Table 5.10 TEST Mode Analog Output

1SW-1 1SW-2 Analog Output
ON ON oV

OFF ON +6 V/10 V
ON OFF -6 V/10V
OFF OFF No change
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6. CONNECTIONS
6.1 TYPICAL CONNECTION OF GL SERIES PERIPHERAL DEVICES

P G | | CPU MOUNTING BASE
S L F F
LOCAL 110 BUS- 8 6 [ g
¢ 0 0 il 2 -
H A
] M
EXCLUSIVE-USE .
: REMOTE 1O CABLE
CABLE L= (Not used for GL40S)
JZMSZ-W20-1 (0.5 m) CABLE : ’
JZMSZ-W20-2 (1.5 m) wi015- T1(2.5m)
JZMSZ-W20-3 (3 m} w1015- T2(15m)
JZMSZ-W20-4 (4 m)
JZMSZ-W20-5 (5 m)
JZ.MSZ-W20-6 (&8 m)
- P150 ’ N
H a2
=) B N I
S ? _ S F
2 1 ) 2 ~7
2 1 2 0
Q
A

f EXTENSION RACK EXTENSION RACK

|
'Fig. 6.1 Typical Connection of GL Series Peripheral Devices
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6.2 TYPICAL CONNECTION OF POWER SUPPLY

POWER SUPPLY
200 TO 230VAC +10%, -15%
50/60 Hz

)) ) 1MCCS
LINE FILTER
amé
35'»'|c v
{ SERVO FAULT
3MC ' INDICATOR LAMP
2MC ALMI  1PL
— o< =L
2MC ALM2 2PL
t - oo IY
A IPL
EMERGENCY CONTROL | o_L_CMa 0 .
stoe SUPPLY ON. v :
bc Lo T -
,,,,,,, Lo POWEH | Mo—] LDJ
. : _MM—'} SUPPLY 1““:‘5‘(28)
2007 100V
! ; l: I |
F oF CONTROL
POWER
SUPPLY ON
| ABNORM1 ASNORMI  ALM2 TTLR  3mc
M 0-—-0 D—O O—G D-—-O D—O
n2 ALMI
SoPPLY OFF_[: :j_a ABNOR L ALM3
POWER
SUPPLY ON TMC
[ rowen ‘ 1 MO_J L—]
SoPRLY OFF
r j_
. =
ALMI+24y ABMORMI1
T
1MC ABMNORM?
!L
A MAIN FRAME
1MC (GL40,66,70) |
il ABNORM3
- )
ARA AR +12v
EXTENSION | 2 | 8 g | 8 —12v
RACK (N I O +5Yy
T IO I 0y
(Axis 1 oA 2)|eaxis 3)
LINE FILTER DG POWER SUPPLY
1 1
ILE +12V +12y
—12v =12V
+5V +5v
oo by
/O POWER SUPPLY oy
24 VDG v

Fig. 6.2 Typical Connection of Power Supply ON Sequence
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6.3 TYPICAL INTERCONNECTION WITH SERVOPACK

(1) When Used with Servopack CACR-SR {1 {1 BZ1S 71 (with Absolute Encoder)

POWER SUPPLY

200 TQ 230VAC +10%, -15%

50/60 Hz :
R 5 1 :

I ) O
LINE FILTER"' ¢

SERVOPAGK

CAGR-SR{EIBZ18I]

"}.

-

IMC
| R
mc 5
IMC T
E;’ c .
IMC
5 -t
. DIR
200100V | | :
‘,r T * ' ®PA
— :

. 1= * 0B
13 oF ! * PR
. POWER SUPPLY

F ONSEQUENCE *83
1 (REFER TOFIG.72)
W 1N Len
I %Y u
b 1 3
1MC o= ﬁE 1MC ; ) gs
) HAY,
[EERVO OK
SPECALLS
DECELLS
SIART
SToP
LINE v

FILTER pc pPOWER

{-100%/-3 V INPUT)

v o -
FWD POWER SUPPLY LIMIT
(+100%/-3 ¥ INPUT)

MAIN FRAME
(GL40,60,70}

B

© RVS CURRENTLIMIT4 N-CL
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|

PG CABLE
DP 8409123 -

BATIERY MODULE
. JEEMG-2010

M-SC
SArtERY| TOINPUT
NORAMAL - >5vbe)
+2Y

Fig. 6.3 Typical Connection (1)

SERVO ON AT 1HY ON
PROPCORTIONAL CONTROL AT 2RY ON
AVS AUN STOP AT N-LS OPEN

FWD RUN STOP AT P-LS OPEN

3AY ON AT GURRENT LIMIT
GETECTION .

4RY AT TGON:
SFIY OFF AT SEAVO ALARM
ERY ON AT SERVO READY
7RY ON AT MCCB TRIP

BAY OFF AT OL ALARM



(2) When Used with Servopack CACR-SR {2 ZIBB 1117} (with Incremental Encoder)

POWER SUPPLY
200 TO 230VAC +10%, -15% .
50/60 Hz
R S T
}-)-ymces
SERVOPACK
CACR-SRI{11BBI{]
LINE FILTER
= MG
k-
3MC
IMC
MC
2MC
1L
1T
[ i 11
W
2007100 1
Vi woL
L I

r POWERSUPPLY
ON SEQUENCE

t (REFERTO FIG. 7.2)

JAMSG TGN
‘82N

WMCT = 1MC 12CN

SERVC OK;
 SPECALLS
DECELLS
START
STOR

LINE
FILTER, DC POWER
SUPP ¢

PG CABLE
DP 8409123

oV +24y
S-ON | SERVOON AT 1RYON
2CN | ABNORM o—t P - CON | PROPORTIONAL CONTRGL AT 2AY ON
N-OT | AVS AUN STOP AT N-LS OPEN
S P-OT | FWD RUN STOP AT P-LS OPEN
3RY ON AT CURRENT LIMIT
AVS SIDE CURRENT LIMIT DETECTION
(-100%/+3 V INPUT} R
—ﬁ:‘j— 4RY AT TGON
FWD CURRENT LIMIT b
{+100%/-3 V INPUT) —[::r 5RY OFF AT SERVO ALARM
?E“;“L'i“oi&"“?"é)s —ﬁ*ﬁ« 6RY ON AT SERVO READY
| 7Av
—m—- 7RY ON AT MCCB TRIP
25Xo | BRY OFF AT OL ALARM

3

Fig. 6.4 Typical Connection (2)
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6.3 TYPICAL INTERCONNECTION WITH SERVOPACK (Cont'd)

(3) When Used with Servopack CACR-SR 3 71 BY I} (with Absolute Encoder) -
POWER SUPPLY ‘ )
200 TO 230 VAC +10%, -15%

50/60 Hz .
K 5 T

!

i1

i Wt T Torol:

)

SERVOPACK -
CACR-SRLITBYI] ¢

ROV

8 [ ] Ty
amec '
' - R
B 3MC. 5'—
* E lT
2MC 1. .
S 2Me I,
Iy 1T
1F 2F PA 2?1% BL . ¢ A )
- +PA 17 w{?"'pl E 3
. r POWER SUPPLY P8 - 18b—s—t
ON SEQUENCE erg . 19o WY IPT XD
! (REFERTOFIG.7.2) PC -1 G ! E
«pC -150 WG P E
DIR 3 b K
B +5v SD G Ty (A O
v -1 BK I | H
- -5 S G
7 ! v
13 : :
-3 1 :
| it
- =N _ [
iMCT .‘_ 1MC T 131 wro 1P s
220 GY | J
1 i
av i
e
Ereray i
SERVOOF | BATTERY MODULE
DECEL LS
START JEFMC-Z010
gTOP G 2CN
BAT[rrora g, 7
: =]
i LINE L)
FILTER DG POWER w2 707
. - ON AT BATTERY
+12 4Tos] 1103 NORMAL
| -3 b5y - | msc TOWPUT
" =T 02 MODULE {24VDC)
-12§ sl VARV
+5 i:g
- 50 S-ON | SERVOONAT 1RYON
- p_con| PROPORTIONAL CONTROL
= = - 208 | aENORM AT ON OR ZERO CLAMP
. i e N-OT | RvS RUN STOP AT N-LS OPEN
- . : P-OT | FWD RUN STOP AT P-LS OPEN
e 5 A
RVS CURRENT LIMIT + . N
e, | (100%-3VINPUD _— m_‘mv 4RY AT TGON
. %\\"‘,? } TO BATTERY MODULE by
- L. L4} 6RY OFF AT SERVO
VAN FRAME | iotsia §INPUTY | gry | AV
(+ |
| (GL40,60.T0) _ . w Snlgg\y AT SERVO
. ) L .oV
r t =

* Use IN-A for B2833 operation command input. Set IN-B to “zero command” by Servopack
parameter setting. Then, IN-B input terminal wiring can be opened. .
t Input terminal wiring can be opened if unused signals among S-ON, P-OT and N-OT are masked by

Servopack parameter setting. . . . .
By setting “S-ON signal is not used”, servo is turned ON at SEN signal ON when absolute encoder is used.

! A parameter to select control mode is to be "speed control” or "speed control with zero-clamp.”
# Access from PLC to B2833 must be performed more than 3 seconds after the Servopack control power
supply is turned ON.

‘

Fig. 6.5 Typical Connection (3)
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(4) When Used with Servopack CACR-SR [I{”IBE1 {_] (with New Type Incremental Encoder)

POWER SUPPLY
200 TC 230VAC +10%, -16%
5060 Hz

SERVOPACK

I
LINE FILTER .

3MC
IMC
=
1 r
ZMC
1— t
. T o
200/ 100V | Bt
LI 3.~
- POWER SUPPLY
ON SEQUENCE -
U (REFERTOFIG. 7.2}
+5y
ov
DIR
ov
PG CABLE
5RY DP8409123
SERVO OK t—=2 = 0y vy
DECELLS
— —_—r
START—=®
STOP

S-CON | SERVO ON AT TRY ON

o—s P -con | PROPORTIONAL CONTROL AT ON
OR ZERQ CLAMP

N-OT | Rvs AUN STOP AT N-LS OPEN
P-OT | FWD RUN STOP AT P-LS OPEN

3RY ON AT CURRENT
LIMIT DETECTION

IMC > T IMC

LINE  DC POWER
FILTER suppLY

4RY AT TGON

203N5 ABNGRM

pen
ARY

T |

| SRy

Y11 SRY OFF AT SERVO
BRY

g

GAY ON AT SERVO

— _— READY

RVS CURRENT LIMIT i

(-100%/-3 V INPUT) ]
_P-CL

MAIN FRAME FWD CURRENT LIMIT
}—{(GL40, 60, 70 (+100%/-3 V INPLT)

+

=
Fal

r t =
* Use IN-A for B2833 operation command input. Set IN-B to "zero command” by Servopack
parameter setting. Then, IN-B input terminal wiring can be opened.

t Input terminal wiring can be opened if unused signals among S-ON, P-OT and N-OT are masked by
Servopack parameter setting,

By setting "S-ON signal is not used," servo is tumed ON at SEN signal ON when absolute encoder is used.
1 A parameter 10 select control mode is to be "speed control" or "speed control with Zero-clamp.”
# Access from PLC to B2833 must be performed more than 3 seconds after the Servopack control power

supply is turned ON,
Fig, 6.6 Typical Connection (4)
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6.3 TYPICAL INTERCONNECTION WITH SERVOPACK (Cont'd)

(5) When VS-866 Used

POWER SUPPLY
5000 DIVAG +10% -15%
50/50 Hz
RS 1 JAMSC
{,) : - 32833 fommmm e mmmmmmm e m e .
=1 l !
1CN UG
----- MCCB pmmm—m—m——mmm———m—— =
% SEN? - 128 : o
H | |
0 OsENZ - 13§~ —mm=mm= == s s Coy
* j |
1 - Lo
LINE FILTER U Pl
; VS-866 Ug ro
= I
v x ) IM - i :
= W |
g e b o
. | - & |
Y THRX -9 ,ﬁﬁ,ﬂ{_-ﬂ:ﬁ] ‘ Lo
' SERVO FAULT -1 R S
. = DISPLAY - 16 G tmr A b
MEFGENCY. R ES ' RfS @usrmmm P
SYoF N e B o
<10ty R H £
Pl we MAIN GIRCUIT g PP .
- : K I [
POWER SUPPLY OFF TRt 8 samomy " iMC H T | ;.
) ) [
1 :]-o 1RY E;j ? ,SP! i G ! :
THRX o= -‘lRY on '% : " I |
o] - / [
arm) S et |
B_ VARIOUSTYPES OF g ooy A3t FHsk 4 c ' !
FG K i
»5RI_£T___LA_ SRY 10 pase | pas E P
e e |y N
: -12 PEE
] MAIN FRAME. PHASE | CIRCUIT  REFERENCE Lo
| 11| (GL40.60,70) 15 prase / INPUT Pl
a8 BATTERY MODULE o
9 o JEFMC-2010 b
! !
0 ;U% St BAT liTos c:“ SPT’?EHY lI I .
- u - 1 _
J— . udBAL '*_-5 NORMAL | |
SERVG OK . -5 | FORWARD wiow Fz  20] o
—_— TORQUE = - .
DECELLS g Fione A I raa ﬁﬁf&r ! i
START 7| REVERSE | .
ZTOP -8 TOROUE Py pm——m——d (24 VDG) - i :
. DC POWER ‘- I
e S !
IMC -45 | :
, .
§ 1 I
- b
: -4 Vo
MG . £ - )
_ 48 ON AT FALLT I
| -49 by
: : 50 vay Lo
e -10 2cn Lo
[T [E; - Jg ABnoEy B R fted
N (Bo—F READY % |
e TR |
' o 2 1
s ORI THERMAL RELAY Erﬁff :El:gTSTOP A
1
' POWER ;
§00/220 VAC SUPPLY [, 7P o
50460 Hz } ASR SELECTION I
r et R ’; P -l
N B 1T
S 1*—-' S Py Pa Y.
N Mo ——
t — T — SRy
Ve eep® o +2v
cru._ RY -
o * ; An example of 1500 r/min series.
— ] Motor connection differs in 750 r/min seties.
Fu ! t : When forward/reverse torgue limit input is
O not provided, set Cn-30 (SELCD2) blts 3 and
IE i 4 to ON setting (In thls dla , it is necessary
iR : LON).
DC AVR to turn them
1 : Braking sto? at powcr failure : Use sequence
- power supply backup or delay release refay so
that[RDY]will not be “open” for one second
or more after power failure.

Note - Broken lines indicate connection when absolute encoder is used.
Fig. 6.7 Typical Connection (5)

- 124 -



6.4 TYPICAL CONNECTION OF B2200 COMMUNICATION LINE

reed]

GROUNDING 10002 OR LESS,

B2200 . B2200 BZ2200 B2200
OATAZ DA'TA'! —_——— DATAT DATA? - OATAL DATAZ —_— DATA1DATA?
10 ﬁ h 5 10 ﬁ ﬁ 5 10 ﬁ ﬁ 5 1
- T O ~-—-O—H T B T -

i | i |
*DATAY [ 1P 1| leDATAY wpaTAZ| | | [P 1] |eDATAI Fe .
*DATAZ & I I! ] ’ 11 15 I * 5TA ‘DﬁfAzf | l! .D%m' Dﬁmz
A AT DR TR A D i nt

| I - |
SG1} LI SG1 SG2 (1 1 561 5G2 |1 1 SG1 562
862 7 "i“‘r‘r_‘p N 12 ’1_|_|—L*| 5 7 12 "H‘I_FL\p 7 12
oot s o SV K LN HE NG -0
——— FG _—— —_—
JUNCTION JUNGTION
S:l?NCTIDN | JUNCTION | JUNCTION
N N s)
8 9 8 g 8

Note : Connect end resistors (3300 1/2 W) to both ends of the communication line.,

IF’ indicates twisted pair cable.

Recommended Cable

JKEV-SB 0.75 mm2 X 2 P (standard name)
1.25 mm? X 2 P (standard name)

(Polyethylene insulation cable with twisted copper

braid shield for instrumentation)

* Made by Sumitomo Electric DPEV-SB
- Made by Fujikura IPEV-SB

* Made by Furukawa Electric KPEV-SB

Arrangement of Edge
Connector Terminals

Extension of Communication Line
150 m when 0.75 mm? used
300 m when [.25 mm?2 used
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Terminal Signal Name
1
2
3
4
5 DATAIL
6 *DATAY
7 SG1
8 Junction
9 dJunction
10 DATAZ2
" +*DATA2
12 8G2
13
14
15
16
17
18
19 FG
20 FG




6.5 SUPPLEMENTARY DESCRIPTION OF CONNECTIONS .
(1) Typical Power Supply ON Sequence Connection (Fig. 6.2)

* Diagram shows,an example of a circuit where the main circuit is disconnected if any of
axes 1, 2 or 3 of Servopack or B2833 is faulty.

- When the power supply is turned ON, construct such a sequence that current will be supplied
to the Servopack 0.5 second or more after DC power supply for dlgltai control operates.

* When the power supply i is turned OFF, construct such a sequence that, on the contrary, the
Servopack power supply is turned OFF first, and DC power supply operation is released
after 1 second or more.

* For vertical control provide action to prevent the load from droppmg (Load may drop
when the Servopack power supply is turned OFF).

+ If only the main frame power supply is tumed OFF in servo ON status, motor may run
away. Therefore, proper test run or ad_]ustment is required.

(2) Wiring of Protect:we Devices

- Make sure that contacts of thermal relay (THR), thermostat for detecuon of fin tempe-
rature (1TS) and fuse (FUX) alarm are connected to the coil circuits of the relay and that
the power supply to Servopack is interrupted if they should operate.

« When a driven' machine has limited traveling distance, be sure to provide a limit switch
for protection of the machine and control units, and make the following sequence.
* Apply dynamic braking if alarm limit switch operates.
* Disconnect all the power if overtravel limit switch operates.
- Overrunning of the motor as a result of failed TG or PG (breakage and disconnection
of coil, etc.) cannot be prevented, so protect the machine ard control unit by using
alarms and overtravel limit switches. . Cs

1

(3) External /O Slgnals of B2833

» All the external I/O signals do not always need to be connected. 1/O-signals unused in
‘the system may be left open. However, use of “SVOK" and "DEC" input signals is
mandatory. Whenever the "SVOK" input signal is open, B2833 remains inactive. Zero
return is possible in neither mode A nor B when "DEC" input signal is open. Special
positioning operatlon is impossible when "SPLS" input signal is open.

» After turning on the internal power supply or resetting the module, B2833 waits until
"FAULT" output is furned ON (normally) once and "SVOK" input is turned ON.
B2833 does not distribute D/A output until "SVOK" input is turned ON.
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(4) Connection with Servopack o
- Use the Servopack IN-B input when used in £ 10 V mode.
* When CACR-SR [_1{_IBY {_I(with absolute encoder) or CACR-SR [} 1BEI [} (with new
type incremental encoder) is used
* Input terminal wiring can be opened if unused signals among IN-B, S-ON, P-OT and N-
OT are masked by Servopack parameter setting.
* A parameter to select the control mode is to be "speed control” or "speed control with
zero-clamp”,
* Access from the PLC to B2833 must be performed 3 seconds or more after the Servopack
control power supply is turned ON,
* For other details of the Servopack parameters, refer to Technical Sheets (TSE-S 8(_)0-
11.1 and -11.2).

{5) Connection with V5-866
+ £6V/10V mode is selected by SELCD?2 (ch30).
- For details of the VS-866, refer to Technical Sheet (TSE-S866-1).

(6) Wiring Precautions
* Multi-core twisted shielded wire should be used as signal lead to Servopack.
* Use a twisted shielded wire as feedback pulse signal lead from PG to Servopack.
* D/A output line : 3 m (max) ‘
* PG feedback line +5 V line receiver input : 20 m (max)

* For pulse reference line grounding, connect the shielding to Servopack.
For feedback line grounding, connect it to FG of B2833.

- To avoid malfunction caused by noise.
* Install an insulating transformer (2T) and line filter (1LF) between DC power unit (1PS)
and AC power supply. ,
* Install the line filter, DC power unit, and B2833 as close as possible to each other,
* Do not run connections to primary and secondary windings of the transformer and line
filter together. Ground terminal should be connected to ground pole or the equivalent by
ground conductor.

* Connect surge-absorbing circuit to coils of relays, contactors and solenoids.

* Make connection with a space of 30 cm between AC power lines and DC power lines
or signal lines and do not run within the same bundle or duct.
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7. TEST OPERATION ADJUSTMENTS
7.1 WIRING CHECKS

Before turning on the power supply, carefully check the wiring.

(1) Incorrect connection of the power supply ( +12 V, +5 V) to the B2833 may burn out or
damage electrical parts in the B2833. -

(2) If the wires are connected in reverse polarity to the motor, TG, or PG, the motor runs
out of control. Make sure that the feedback loops for TG and PG are constructed in the
negative feedback’ mode.

(3) To avoid unexpected mishaps before operation, where the test operation must be
started with the motor coupled to the driven machine, start the motor after preparing for
an immediate emergency stop.

72 TURNING ON POWER SUPPLY

(1) After B2833 seiting and the wiring check have been completed, turn ON the power supply.
The following LEDs light to indicate the correctly energized state.
« Servopack : [P] for control, for main circuit

< B2833 :

7.3 B2833 INITIAL SETTINGS
(1) [ISW]Switches

(a) 1SW-1
Applicable CPU module is set. Tum OFF this swnch when GLAOS 608, 60H or 70H is
‘used and ON when GL60V is used.

(b) 1SW-2 '
Encoder to be used is set. Turn OFF this switch when mcrcmental encoder is used and
ON when absolute encoder is used. -

(c) 1SW-3
This switch is in accordance with the setting of Servopack rotating direction.
Turn it OFF when the Servopack is connected in forward run and ON when in reverse
run. : ' o :
(d) 1ISW+4
Turn ON this switch ON at reverse rotation connection using séparately-mounted
encoder or VS-866. Refer to the typical setting described below.
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[Typical Setting of 1SW-3, 1SW-4]
(Example 1)

(SERIAL DATA :©) "CONNECTION)

B2833 (® COMMAND O COMMAND
D/A y
TYPE SR -

Switch

SERVOPACK .
fa @ FB O Fa - . 1SW Setting

7 'ABSOLUTE
ENCODER No. 4 OFF
(REVERSE ROTATION No. 3 ON

When the Servopack setting is set 1o reverse rotation connection, incremental pulses
fedback from the Servopack are reversed. But the sign of serial data output from

the Servopack when the SEN signal is turned ON, is not reversed.
18W-3 must be turned ON in order to know accurate current values since this sign

must be reversed in the B2833.

(Example 2)
EXTERNAL
ABSCLUTE
ENCODER
B2833
@ COMMAND © GOMMAND
D/AG (M) PG
TYPE SR Switch
SERVOPAGK 1SW Setting
(NOT USED) No. 4 ON
No. 3 ON

{REVERSE ROTATION
CONNEGTION)

When separately-mounted PG is located as shown above with the Servopack setting
in reverse rotation connection, since both serial data and incremental pulses are

input to the B2833 without being reversed, 1SW-3 and 1SW-4 are turned ON.

(Example 3)

B2833

(O COMMAND

O COMMAND

(REVERSE ROTATION
CONNECTION)

M
Switch
15w Setting
PC) assoLuTE No. 4 ON
ENCODE®R No. 3 ON

When the VS-866 setting is set to reverse rotation connection, incremental pulses
fedback from the VS-866 are not reversed. Therefore, 1SW-3 and 1SW-4 are

turned ON as well as (Example 2).

=129 -



7.3 B2833 INITIAL SETTINGS (Cont'd)

(e) 1ISW-5
The zero retirn operation mode is set. Turn this switch OFF when mode B is uséd and
ON when mode A is used. : o

(f) 1SW-6 R
Speed reference output is set. Turn this switch OFF when used in £6 V mode and ON
when in 10V mode.

(g) 1SW-7 : :
External STOP input logic is set. Turn this switch OFF when used at NO contact input
and ON when at NC contact input.

(h) 1SW-8 o . _

* Normal mode/TEST mode is set. Turn this switch OFF in the normal mode and ON in

the TEST mode. The TEST mode is used for offset.or gain-adjustment.- -

LSRR

*

(2) [GAIN] [OFFSETJ Volume

Speed reference output voltage gain and offset can be adjusted at the TEST mode. They

have been adjusted to the optimum values prior to shipping at the factory. Do not adjust the
values unnecessarily. ‘
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7.4 MANUAL OPERATION AND MOVING DIRECTION CHECK

Manual operation is performed to check the movement and adjust position loop gain (Kp).

| Tum on the B2833 Servopack control power supply. ]

r =" — =7 === === 1

‘ - | When the main circuit power supply is turned |

L Turn on the main circuit power supply. 1 on normally, the LEDs (MAIN] and [MP) on the |
1 Servopack panet light. I

* e -

SEN signal ON command {(when absolute

encoderisuget [} [T T T T T ——=————— 1

| |—|P ower circuit in the Servopack operates by SVON |

) ‘ | to enable motor drives. !

L Servo ON I . b -

Initial setting, accel/decel speed setting,
JOG operation setting

JOG operation started by JOG operation command.

Adjust position loop gain {Kp) according to the
adjjusting method n?egcribedpin Par. 7'.5%1

t

Check forward run or reverse run at JOG operation. 1

!

Check movement by changing speed at
JOG operation. .

Check movement by changing speed
at handle operation.

4

Check JOG operation. —l

Fig. 7.1 JOG Operation and Adjustment Procedures

Fig. 7.2 Motor Rotating Direction at Forward Run Command
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7.5 POSITION LOOP GAIN (Kp) ADJUSTMENT - - . .

Position loop gain (Kp) is adjusted with the servomotor combined with. matching miachine.
Fig. 7.3 shows the fiow chart of adjustment.

. , . - - -, - —_ - -

" : «Initial setting 1 .
‘ (Kp seting) Kp: 1to80
-Initial setting 2
+Acceldecel
setling - _ . -
’ -JOG setting - .-

Run/stop are
repeated at JOG - e
operation at the

maximum frequency.

Sarvopack tachometer - -
generator input signal - -
waveform is cbserved L. )
(AC servo @ Vrg). - - .

v v v
1 1 1
Kp: LOW Kp : NORMAL Kp : HIGH
: No adjustment
incréase the Kp needed. Decrease the Kp
value of initial value of initial
setting 1. setting 1.
(For examplt_a.-irom 301 40) (For example, from 40 10 30)

( Completion of adjustment )

Fig. 7.3 Flow Chart of Adjustment
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7.6 OVERTRAVEL LIMIT SWITCH CHECK

Overtravel limit switch is checked at JOG operation at low speed.

Set low speed in JOG
operaticn mode.

Perform jogging in forward
direction.

Check that operation stops

by depressing forward direction
overtravel limit switch,

Does NO

operation stop at

overtravel? !

Check OT signal.
Is
overtravel released NO
by jogging in re-
verse direction? ‘
Check OT wiring and signal.

YES l

Conduct same check
for reverse direction.

Completion of check

Fig. 7.4 Stroke Limit Checking Procedures *
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7.7 HOW TO USE ABSOLUTE ENCODER

(1) Setup

When a motor with absolute encoder is built in the machine, it is necessary to set up the
absolute encoder first of all.

The YASKAWA absolute encoder changes absolute position dala into data of rotating
angle and rotating speed to send.
» Serial data : Indicates at which number of revolutlons the motor axis is located from the
reference position (the value at setup).
- Initial incremental pulses : Outputs pulses at the same pulse speed as that when
rotating at 2747 r/min from the motor zero point position to
current motor axis.

Current position P can be obtained by P=M X R+PO assuming serial data value is M
(revolutions), initial incremental pulse counting value PO (pulses) and number of output
pulses per motor axis revolution R (P/R).

The data width is (8192 P/R) X (£99999 revolutions).’

Since rotating speed data initial value is not aiways 0, it is recommended to set the
rotating speed data to zero before connecting the servomotor to the machine. This is called
absolute encoder setup (See Fig. 7.5). Setup is performed by shortcircuiting backup
power supply circuit capacitor in the encoder. Since sufficient voltage cannot be
obtained for encoder backup and internal elements rr!ayAnot operate normally if the
encoder is left without being connected to the battery for four days or more, do not fail to
perform setup as described below™ o

. r Absolute encoder setup

t

Move to reference position (machine zero
point) by manual operation.

Shortcircuit encoder connector terminals
R and S for two minutes or more.
~ H (Discharging backup capacitor in encoder)

{

Provide regular wiring to connect'
battery to encoder.

i

Turn on B2833 Servopack power supply.

Servopack alarm [0] occur?

NO

Absolute encoder setup completed

!

Conduct machine zerg pomt setup.
[Refer to Par. 4.4.3 (2) (i).]

Fig. 7.5 Absolute Encoder Setup Procedures
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KEY POSITION

Fig. 7.6 Short-circuiting

Notes :

1. The motor revolution is set to 0 by this setup.

2. If the motor is built in the machine and setup must be performed without contacting
the encoder connector, set the PG cable as shown in Fig, 7.7 and remove Servopack
3CN to short-circuit with Servopack side connectors.

ENCODER SERVOPACK

A SN .
T B 3CN-16
Lo : | ;

S o+ # ICN-13

T +—t % 3CN-12

R — & 3CN-10
PG CABLE

REMOVE CONNECTOR
TO SHORT-CIRCUIT
ADD THIS LINE

Fig. 7.7 Setup by PG Cable

» The B2833 has a function to set machine zero point to absolute encoder-absolute
position. For details, refer to Par. 4.4.3 (2)-(i).
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7.7 HOW TO USE ABSOLUTE ENCODER (Cont'd)

(2) Battery Module - ) )
Be sure to use battery to store position data in the event absolute encoder power should fail.
_ (a) The following battery is recommended : f
« Lithium Battery (ER-6C 3.6 VX 1)
Made by TOSHIBA. _ .
(b) Connect the battery securely to prevent contact failure due to an environmental change
or a change with the passage of time.
(c) Battery voltage is not monitored in the Servopack.
Prevent the voltage from falling below 28V. _ ,
(d) If battery voltage lowering detection circuit is necessary in the sysiem, a battery '
module (JEFMC-Z010) provided with voltage lqwering detection alarm LED and 1/O
output is available. Fig.7.8 shows the battery module. -

587.339

g, 7.8 Battery Modulé (JEFMC-Z010)

(3) Battery Replacement
Replace absolute encoder battery (provided by user) as follows.
Normally, lithium battery (BR-C) has a 10-year life.
(a) Turn on the Servopack power supply and keep SEN signal at a high level for 3 minutes
or more. Then encoder capacitor is charged.
(b) Replace the battery. At this time, Servopack power supply can be turned either ON or
OFF. t .
In this way, the battery can be replaced with encoder revolution data remaining.
(if step (a) is performed, encoder operates normally for 4 days after the battery is removed).
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8. TROUBLESHOOTING
8.1 B2833 ERROR CODES

This paragraph describes the contents of various errors occurring when using the B2833,
error codes and measures to be taken in the even of error.

(1) Monitoring of Error Codes

* Error codes can be monitored in input register.
Error code monitor mode can be assumed by turning output coils "monitor 1" to
"monitor 3" to OFF.

INPUTREGISTER | 0 | 2 {0 |4

——
NUMBEROF  ERROR
ERRORS CODE

* As described above, the number of errors and error code can be seen in the eighth input
register.

* The number of errors indicates the number of errors for each error code.
Even if more than one error code occurs, it is counted as one.

* The smallest error code is displayed among occurring errors. However, every time
output coil "error code display change" is turned OFF to ON (. # ), all error codes
can be displayed one by one.

B

G4 ERROR CODE

12

Every time output coil "error code display change" is turned
13 OFF to ON ( £ ), error codes are displayed in sequential rotation.

Y
i
]
.
It

48

E—
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8.1 B2833 ERROR CODES (Cont'd) : )

(2) Hardware Errors . .

Error Code Cause Corrective Action

ROM check error Self—diagnosisA error. Module must be reset or internal

- RAM check error power supply must be turned OFF and then ON again.
WDT error j If the samme error recurs, replace the module.
External power supply Check éxternal-power sup’r.i]y (=12 V and +5 V).

o1 fault - S | Upon elimination of cause; error code disappears to
(“P.OK” LED lamp OFF.)| enable continuing operation. 7
Servo fault Check the “SERVO QK" input continuity.

02 External input signal Upon elimination of cause, error code disappears to
“SERVQ OK" is at H level. enable resuming operation.
Absolute encoder fault PG signal line is checked. . -

03 Indicates absolute data Reactivation is enabled by module reset, initial setting

fault or battery fault. and SEN signal ON.

Deviaticn counter over
Indicates the number of

Review the servo system.
lag pulses at absclute view tae syswem

Decrease position loop gain Kp.

04 encoder overflow. . N .
f‘..v Decrease PG division ratio.
Kp= .én Retuins by the error code reset coil (22 + 8n).

(Fault at lag pulses > 4 €0)

. , PG signal line disconnection is checked and input signal
PG disconnection (Phases CEn . ;
05 A B) .. > .| wiring is rechecked. By removing the cause, operation

' : . can be continued.

... | Wrong encoder wiring or.noise interruption in PG signal.
06 Position error - * | Rechéck the encoder wiring.
Operation can be continued. A -

1

(3) Communication Error - .

Error Codel - *t Cause ' o - Corrective Action

‘In synchronous cperation,
1 master module has not
completed sending in
comimunication process.

Replace the module.

. Check synchronous buffer module. :
Receiving data have been Check communication line wiring.

12 faulty for three times Recheck wiring route.

consecutively. B2833 pulse output is stopped, and operation is
’ enabled by error code reset.

Receiving data has been
13 faulty for a few times Recheck communication line wiring route.
consecutively. )

No data has been sent Check synchronous buffer module.

14 from master axis Check master axis in the same group.
) Check A master for master axis.
15 Two A masters exist. ¥ | Check ladder.

* Data transmission does not occur for more than one minute after being set at the slave axis or
the master axis other than A.
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(4) Setting Errors

Error Code

Cause

Corrective Action

20

Any setting command is
turned ON in “stop” coil
OFF status.

The former setting is effective.
Turn ON “stop” coil and set it agzain.

21

Some setting commands
are turned ON
simultaneously.

Setting commands are ineffective.
Setting must be performed again,

22

Setting range is not met
in initial setting.

23

Operation set value fault.
Operation setting without
accel/decel speed setting.
A value exceeding the
setting range is set.

24

Steady speed 2 creep speed
is not satisfied.

(Zero point return, special
positioning)

25

Special positioning
setting is performed in
absolute value mode.

Proper setting is needed,

26

Current value setting or
initial setting command is
turned on during
deceleration at “STOP”
coil ON,

Setting command is ineffective.
Setting must be performed again after stopping
operation.

27

Slave synchronization
method differs from that
of master.

Synchronous operation is performed in slave setting.

28

SEN signal ON command
for incremental mode.

Not needed

29

Multi-step or the lst-step
speed operation setting is
input during variable
speed operation.

Operation stops and the seiting is disregarded.

30

Skip in multi-step speed

operation setting

Operation continues.
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8.1 B2833 ERROR CODES (Cont'd)

(5) Operation Errors

Error Code

Cause

Corrective Action

40

Some operation commands
are turned ON
simultaneously.
{Excluding the case that
automatic positioning and
JOG operation are turned
ON simultaneously in the
same mode.)

(Including the case that
other operation command
is input in the same scan
as scan to be started by
reservation.)

Start is disregarded. ;
(In the same scan as reservation start, the reserved start
is enabled.)

41

Operation command in
“stop” coil ON status

Start is disregarded.

42

Data with different
rotating direction exist
during multi-step speed
operation.

Data with different rotating direction are disregarded
and operation is performed with the next data
immediately.

43

Count enabled range
exceeded in absolute value
mode.

Set the value within the allowable range by JOG, zero
return or manual pulse operation.

44

Zero return operation
command Is turned ON in
decel LS ON status.

‘Operation is not performed.
Turn QFF the LS by other operatioil.

45

CPU meodule scan time is
too short. :

(An error occurs when bus
interruption enters during
processing.)

Increase the CPU scan time i:)y using con_sté_nt sweep.

46

Operation command is
turned ON when no
operation condition is
provided. -

Operation commaund is
turned ON before SEN
signal is turned ON.

Start is disregarded.

48

Previous operation has not
completed. Operation
command which cannot be
reserved is input in. COIN
OFF status.

(Including the case that
automatic:positioning
operation reservation is
input during any type of
operation other than
automatic positioning.)

Reservation is disregarded.

49

Operation command
without synchronization
release in slave

50

Operation.command
exceeding current value

51

Operation.command is
turned ON at set value
fault.

Start is disregarded.

52

Operation command is
turned ON during multi-
step or the lst-step speed
setting.

53

External start is turned
ON in external start
disabled status.

(OQccurs also when already
input external start
reservation becomes

disabled.)

Start is disregarded.
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8.2 STATUS INDICATION AT ERROR

Table 8.1 Status Indication at Error

Input Relay Indicator Lamp External
Cutput
Error
*READY" | "FAULT" | "ERROR" "RDY" "ABNO" "ERR" "FAULT"
ROM Checksum
E;\rhonr Check Error OFF OFF Undefined OFF OFF Undefined | Not output
WDT Check Error
£ Error Code 01
e ON
& | Error Code 02
H
5 | Error Code 03 ON OFF
T ON ON ON — ON Output
Error Code 04
ON .
Error Code 05
Error Code 08 OFF OFF
Setting Error
Operational Error ON OFF ON ON OFF ON Not output
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8.3 SYSTEM TROUBLESHOOTING -

If a maifunction occurs, checking must be started.with the assumption that the failure was

caused by either erroneous operation or faulty equipment.

8.35.1 DC POWER SUPPLY

Faulty,_ or fluctuation-of, DC power éupi)ly voltage exceeding limits shown below, may, cause

overrunning of the motor or inaccurate control. | -

Terminals No.
2CN-45, 46,47 :
2CN-30, 31, 32:
2CN-48, 49,50 :

2CN-10,11,12: 0V

If measured voltage exceeds the above hmlts check the DC power supply unit and wiring.

+12V £3%
—12V 3%
+5V x£5%

Wire size should be 2 mm? or larger.

8.3.2 MOTOR DOES NOT ROTATE

B2833
"RDY" lamp light ? .

CPU module run ?

B2833
"ERROR", "ABNQ",
lamps light ?

YES

Deviation
“counter lag puise indicator
of commanded pulses ?

B2833 ;

‘Check for hardware error,

_Run the CPU module.

Check for setting error,
operation error or
absolute encoder error.

B2833
"SERVQ OK” input set
"at |eveIL

| B2833 failure. Replace B2833.

D/A output normai ?

D/A output
short-circuited ?
B2833 OK
Check Servopack and .
Sewomotor_‘*’ B2833 failure. Replace B2833.
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Check SERVO OK input.

YES

Check external wiring.




8.3.3 MOTOR RUNS BUT DOES NOT STOP (INCLUDING OVERRUN)

. TG Check

TG failure.

ReplaceTG.

NO

TG phase OK ?

Correct wiring
manuaily.

B2833 OK

Check Servopack
and servomotor

PG
feedback pulse

Feedback

signal phase combination
OK?

YES

signal received ?

counter lag pulse
indicator light according to
the number of FB

D/A output decreased ?

D/A converter
failure.
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B2833 failure.
Replace B2833.

NO

PG
failure. —Replace,

Correct wiring
manually.

Ingut circuit
lgﬁure.




8.3.4 SYNCHRONOUS OPERATION IS NOT ENABLED (MOTOR ROTATES BY
SINGLE-AXIS, BUT SYNCHRONOUS OPERATION IS NOT ENABLED)

. B22Q0 failure. Replace
B2200.

' B2200
"RDY" lamp lights ?

YES B2833 failure. Replace
833.

B2833 has 11 emror ? B2

Correct communication iine

Communication liné of
wiring.

normal ?

Terminal
rasistors connected 1o
both ends of communi-
cation lineg ?

Connect terminal resistors.
. {330kQ 1/2W)

*No noise
source in wiring

i Check wiring route.
route ?

- B2833
set to A master
exists ?

| Set one B2833 to "A master.”
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Accel/decel
setting provided for slave
axis, too ?

Synchronous
group setting normal ?

"Synchronous
mode release command”
output ¢oil is turned OFF 2

B2833 failure. Replace
B2833.

Provide accel/decel setting for
slave axis.

Check the ladder.

Turn OFF "synchronous mode
release command"” output coil.
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8.3.5 DEVIATION COUNTER OVER EXCEEDED (04 ERROR)

fin = 60

X No. of PG pulses

X multiplier

Motor r/min:

Number of -
commanded pulse
frequency correct ?

Motor locked ?

PG feedback
pulse signal received ?

Load inertia too big ?

Machine and servomotor
are malfunctioning.

Motor speed
adjustment OK 7

Make machine inertia
smaller. :

NO

‘Check set value.

Release motor lock.

Wiring
between PGs OK 7

YES

Correct wiring
manually.

i -, Replace
PG failure. 82833,

Optical encoder failure. -~

B2833 failure. Replace
B2833.
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8.3.6 POSITIONING ACCURACY IS NOT GOOD

Number
of commanded pulses .
correct 7

Number
of feedback pulses
correct ?

Check for accuracy of YES
machine system.

* Sliding

+ Backlash

* Moving distance of Wavelorm
machine per of feedback puises

pulse from PG correct 7

B2833 failure. Rep!
B2833. piace
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Check set value.

+ Check by using feedback pulse ‘

counter.

+ Check with rotation angle of motor

or PG shaft.

- Check with
oscilloscope,

Check wiring between
B2833 and PG.

- Wiring length
- PG failure
+ Induction noise



8.3.7 ABSOLUTE ENCODER IS MALFUNCTIONING

YES

B2833
SEN signal outputting ? Setting error found ? Check set value.

" "BATTERY ERAOR"

turned ON? Battery module OK?

B2833 failure. Replace
B2833. Check that sequence
does not cause "BATTERY
ERROR" ON in CPU
module
Wiring OK 7 Correct wiring manually.
- SEN signal - . {
' i Check battery module.
YES F’eedback signal

B2833 OK

Check Servopack for absolute
value.

* { - Check during base shut-off {motor conduction stop).
+ Check Servopack SV-ON (1CN-8} input.

When absolute encoder is malfunctioning, reset B2833 module or turn ON the power supply
again. :
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9. DIMENSIONS in mm (inches)

833 RITQER?OH
C[ B2
o 027 L LAMPS
& b 4
ol e o
DiA OUTPUT GAIN ADIUSTING | 1 i g
POTENTIOMETER 2 e, O
e %
- SETTING
D/A QUTPUT OFFSET ADJUSTING ._| SWITCHES
POTENTIOMETER
43 (1.69) g
159
ATTACHMENT (MADE BY 1l
HONDA TSUSHIN €O, LTD.)
—- CONNECTOR : MR-20F _
B J case:mr-20L g s
[—\ o r
1T Sy o E 1CN
/ & ] 8
B__
ATTAGHMENT (MAOE BY
HONDA TSUSHIN GO, LTD.}
—-Lﬁ/ CONNECTCR : MA-20F
ﬁ CASE : MR-20L
J N ; 2CN
E ' - T_/ =
POSITION C;m'LEOL
el UvunUALLA AN
5 94 (3.70) 48 (1.89)
' APPROX,
(0.20) 142 (5.59) a5
(1.38)
2-M4 MODULE
MTG SCREWS

Fig. 9.1 Positioning Module JAMSC-B2833
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9.2 B2200 : _ T

STATUS
- INDICATOR
B2200 LAMPS
READY
X0
RXD

o

60 (2.36)

EXTERNAL
CONNECTION
TERMINALS {20P, M3)

]

DATAI
e DATAT
5G1

E
DATA?
LOATAZ
sG?

EEEEEET

250 (9.84)

FIFAFIEAEFEAFAEE

190 (7.48)

CEEEEEEEEEEEEE

FGl
POS
BUPF

\SEEIRE A

L

79 (3.11) 5

(0.20) ' 94 (3.70) {0.20) . - 373
{147 -

g

2-M4 MODULE
MTE SCREWS

VIEWA

o " APPROX. WEIGHT: 0.5kg

Fig. 9.2 Synchronous Buffer Module JAMSC-B2200
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10. EXPANDED FUNCTIONS

The following functions have been added to further upgrade your equipment. Make sure you
have the correct software version before use.

Applying Software Version

Added Functions {Seal marked on bottom of case)

1 | Position error (Error code 06) masking function

Effective for version E and following
JOG/Zero return operation direction switch

Deviation counter overload settings

AWM

Deviation counter real time display

COIN override and error 48 masking function with
variable speed operation

wn

Effective for version K and following
External start {or variable speed operation

Automatic positioning operation masking function

Software filter function

Ll I - T BN I Yo -

Position loop control function with variable speed operation

(1) Position Error (error code 06) Masking Function
Select whether position error is to be detected : pulse from one C-phase to the next is

counted and compared with encoder pulse setting values. Error occurs when the two
values are different.
(Initial Setting 1)

18T REGISTER

10101} 7

[—_ COIN-RANGE DETECTION : © TO 999

POSITION ERROR MASK SETTING
0: DETECTED
1: NOT DETECTED
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10. EXPANDED FUNCTIONS (Cont'd)

(2) JOG/Zero Return Operauan Direction Switch

JOG/Zero return operation for forward or reverse operation can be set w1th the register or
by using the output coil when entering a command.

(Initial Setting 1).

2ND REGISTER

1|00 |O0

COMMAND AND ACCEL/DEGEL TIME MAGNIFICATION SETTING : 0 TO 3

POSITIONING COMMAND MODE SWITCH : 0 TO 2

" MANUAL PULSE CALCULATION MODE : 0TO 2

JOG/ZERO RETURN OF‘EHATIONA
DIRECTION SETTING METHOD
0 SET BY USING QUTPUT REGISTER
- SET USING JOG/ZERO RETURN DIRECTION COIL
JOG/Zero return j'direction coil : 31+48n (Refereﬁ'ce No.)
OFF : Forward
ON : Reverse
3) Dev1a110n Counter Overload Value Setting
Deviation counter . overload value (4 ¢ ) can be set by measuring the value N* e (N:11t099).

When 1 is set on the fourth digit of the 7th register on the initial setting 1, operation is
effective for the Sth register. The last two digits are set for values 1 to 99.

Normal operation occurs when "00" is set for the last two digits, or a "0" for the top
digit of the 7th register on the initial setting 1.

Note : The maximum counter size for software is a 2000000H (33554432DEC) pulse

Deviation countér overload will be applied regardless of the setting values for N* ¢ if ¢
is greater than 2000000H. . .
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(4) Deviation Counter Real Time Display

Deviation counter monitored by the register can be changed to the real time display.
When 1 is set on the fourth digit of the 7th register on the initial setting 1, operation is
effective for the 8th register. The third digit of the 8th register is set at 1.

(Monitor 1,2,3)=(0,0,0) : Deviation counter real time values are displayed at the

input 7th register.

(Monitor 1, 2, 3) = (1, 0, 1) : Deriation counter maximum values are displayed at the

input 7th register.

Normal operation occurs when "0" is set for the third digit of the 8th register on the

initial setting 1.

(Initial Setting 1)

7TH REGISTER 8TH REGISTER
1(0131{¢0 011979
I_ POSITION LOGP GAIN Kp SETTING T— DEVIATION COUNTER OVERLOAD
MAGNIFICATION SET VALUE : 0 TO 99
EFFECTIVE BITS FOR 8TH REGISTER
1: EFFECTIVE ——— EFFECTIVE BITS FOR 8TH REGISTER
0: NOT EFFECTIVE DEVIATION COUNTER REAL TIME DISPLAY
1: EFFECTIVE

0 : NOT EFFECTIVE

(5) Disregarding COIN Conditions and Error 48 Masking Function
* "COIN ON" condition can be disregarded from the starting conditions of variable
speed operation. ("Output completion" condition is essential for starting.)
* Error 48 masking can be performed on variable speed operation command.
Error 48 will not be displayed when both output completion and COIN ON are not
satisfied.

Output register settings for specification changes

(Variable Speed Operation Setting)

0OR1: SIGN, MOTOR DIRECTION

5TH REGISTER EFFECTIVE BIT {(FOR ADIHTIONAL FUNCTIONS, REFER TO {8})
0 : NOT EFFECTIVE FOR 5TH REGISTER
1: EFFECTIVE FOR 5TH REGISTER

FUNCTION SETTINGS

0: NORMAL OPERATION

1: DISREGARDING COIN WHEN STARTING

2: ERROR 48 MASKING

3 : MASKING OF COIN DISREGARD AND ERROR 48 WHEN STARTING

— 183 -




10. EXPANDED FUN CTIONS (Cont'd)

" Note : Even when error 48 maskmg is performed it is still necessary to turn OFF/ON
variable speed operation command coil (after the outputs complete) for restart.

. VARIABLE SPEED L
- OPERATION TE L S s
ON f: - | \ —
COMMAND COIL ' ;DOESNOTSTART .
i * © 4 ATTHIS POINT
; DISREGARDED
JOG OPERATION :
] ON
JOG ColL J .

“—  GTARTSHERE

i

(6) - External Start Functlon at Varlable Speed Operation

External start can be accomphshed at variable speed operatlon as well as automatic
positioning.-

{Method)
* QOutput coil allocatlon of JAMSC-B2833 : 48 points
* Turn the output coil "34 + 8n" to "Variable speed operation external start effectlve
OFF : Effective for external start of automatic positioning operation
ON: Effective for extemal sta‘rt of variable speed operation

i
1

When output coil’34 + 8n is "ON"
* Normal operation will be made when using varlable speed operatlon command coil (12
+ 8n). ; < - e
- External start operation does not synchronize with the scan.
« Operation will continue when "command coil" or "external.start",is ON. ;
(Operation w111 continue if external start is "ON" even when coil 34 + Sn is "OFF"
during external start operation.) .
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(7) Automatic Positioning Operation Masking Function

This function protects against contact chattering when using external start automatic

positioning operation.

(Method)

The following output coil and input relay are used.
(Output coil allocation of JAMSC-B2833 : 48 points)
* Turn output coil "33 + 8n" to "Reserved operation DISABLE."
* Turn input relay "10027 + 8n" to "Reserved operation DISABLE "
* Tum input relay "10028 + 8n" to "Reserved."

@ When output coil "33 + 8n" is ON
* Input relay "10027 + 8n (Reserved operation DISABLE)" is turned ON.
* Reserved operation will be disregarded and will not output errors. When output coil
33 + 8n is turned OFF during operation, remaining reservation will be accepted.

Single-step | Multi-step
Command | Command |Extemal Start
Single-step Operation ]J(ﬁf)eggfgsd Error 48 Error 48
i ; Disregarded
Multi-step Operation Error 48 (No Error) Error 48
. Disregarded
External Start Operation| Error 48 Error 48 (No Error)

@ When output coil "33 + 8n" is OFF
* Input relay "10028 + 8n" will be tuned ON when reserved operation is accepted.
* Input relay "10028 + 8n" will be turned OFF during reserved operation.

Snaeaip | M-SR, Eeralstan
Single-step Operation Reserved Error 48 Error 48
Multi-step Operation Error 48 Reserved Error 48
External Start Operation| Error 48 Error 48 Reserved
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10. EXPANDED FUNCTIONS (Cont'd)

(8) Software Filter Functlon
The following diagram illustrates how installation of a primary lag filter can be made on

the'B2833 positioning loop according to software applications. This function is effective

in controlling mechanical vibration.

SPEED .
COMPENSATION
»| DECIMAL i
FRACTION
»| COMPENSATION
COMMAND C :
—{ oe
T OEVATEN Ll Ko [Lw! [FLTER| e CLAMP: 1, pwM —»| DA f——
’ T . AB- |-
{Method)

@D Set filter constants according to accel/decel settmgs
@ Set filter constants according to variable speed operation settings.

@ Set filter constants according to filter constant settings.

@ Input Relay
10029 + 8n : "Filter ON"

ON: Filter constants are set between 5 and 1000
OFF : Filter constant is 0, or filter is automatically cleared between the start of final

decelcratlon and the start of next output

® Monitor
Newest values for ﬁlter constants can be monitored on the 3th register of monitor coil

©,0,1).
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@ With variable speed setting

18T 2ND 3RD 4TH

ojoto
STRAIGHT LINE S-CURVE SETTING SPEED FILTER CONSTANTS
ACCEL/DECEL ACCEL/DECEL  1T0 9999 0 TO 000 (ms)
TIME TIME (SET BY MULTIPLES OF 5)
17099 0TO 9%

4TH REGISTER

0: 4TH REGISTER NOT EFFECTIVE

1: 4TH REGISTER EFFECTIVE {FILTER CONSTANTS CAN BE SET)

2: 4TH REGISTER EFFECTIVE. FILTER CONSTANTS ARE AUTOMATICALLY CLEARED
AT THE START OF DECELERATION APPROACHING THE LAST TARGET POSITION.
AT THE START OF NEXT OPERATION, FINAL FILTER GONSTANTS FROM PREVIOUS
OPERATION WILL RETURN,

3 OR ABOVE : ERROR(23)

Notes :

.

When "2" is selected, and either independent or master axis is used, filter constants are
automatically cleared by its own status (flag). When slave axis is selected, constants
are automatically cleared by the status transmitted from the master.

When halting operation in progress on "2" with the stop coil ON, turning OFF variable
speed operation command before positioning is completed, or when restarting
operation, completion values are not regarded as final deceleration values. Final
deceleration values are valid at operation completion for automatic and special
positioning, variable speed operation, and with JOG command OFF.

On "2", filter constant settings are reset according to the STOP coil ON when
operation is completed and automatically cleared.

On "2", with the variable speed operation command or filter constant settings ON, any
filter constants in the Sth register will be automatically cleared at the start of final
deceleration. (At the start of the next operation, final filter constants from previous
operation will return.) |

When filter constants are set repeatedly (using variable speed operation or filter
constant setting), the last setting value is effective.

— 167 -




10. EXPANDED FUNCTIONS (Cont'd)

@ Variable speed operatlon settings
(For mdependent axis, master axis)

18T : 2ND 3RD " 4TH 5TH

ROTATION POSTION COMMAND VALUES SPEED 'FILTER CONSTANTS
DIRECTION * 070 99,999,999 . . . 0 TO 8999 0 TO 1000 (ms)
o - ) {SET BY MULTIPLES OF 5)

5TH REGISTER EFFECTIVE BIT

FUNGTION SELEGTION BIT
(REFER TO "EXPANDED FUNCTION (5).%)
o 5TH REGISTER NOT EFFECTIVE
; 5TH REGISTER EFFECTIVE
. FILTER CONSTANTS CAN BE GHANGED DURING OPEREATION BY CHANGING THE VALUE OF 5TH
REGISTER DURING VARIABLE SPEED GPERATION
2 ORABOVE: ERROR(23}- .. . -

(For slave axis) coe R
Filter constants can be set when making variable speed operation settings for slave
- axis. - Co : ce o :

1ST 2ND D 4TH } 5TH

- : _ © _ FILTER CONSTANTS
- 0°TO 1000 {ms)
5TH REGISTER EFFECTIVE BIT Co - (SETBYMULTIPLES
0: 5TH REGISTER NOT EFFECTIVE . _ S . OFS)-
: 5TH REGISTER EFFECTIVE ~ :
FILTER CONSTANT VALUES CAN BE CHANGED WHEN 5TH Ce e
REGISTER VALUES ARE CHANGED DURING VARIABLE SPEED
OPERATION FOR SLAVE AX1S IF THE COMMAND COIL IS ON.
INTHIS CASE, ERROR 49 (SLAVE OPERATION COMMAND)
IS MASKED. ot
2 OR ABOVE : ERROR (23)

[ -

Note : Error 23 will occur when turning ON or OFF variable speed operation if filter
constant setting values are set outside the variable speed operation range. However,
outside values will be overlooked and no error will occur even if values are outside
the range if Sth register values are changed with the variable speed operation
command ON, In this case, previous setting values are effective.

{
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@ Filter constant setting

(Method)
* Set output coil (35 + 8n) to "Filter constant setting."

* Filter constants can be changed even with operations other than variable speed
operation,

18T 2ND 3RD 4TH 5TH

SETTING NOT REQUIRED FILTER CONSTANTS

0 TO 1000 (ms)
(SET BY MULTIPLES OF 5)

* Effective during operation or with operation stopped.
* Operation is enabled even when commands overrap.
* Previously set filter constants continue even when setting coil is turned off.

Note : Error 23 will occur when turning ON or OFF variable speed operation if filter
constant setting values are set outside the variable speed operation range. However,
outside values will be overlooked and no error will occur even if values are outside
the range if 5th register values are changed with the variable speed operation
command ON. In this case, previous setting values are effective.
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10. EXPANDED FUNCTIONS (Cont'd)

(9) Position Loop Control Function During Variable Speed Operation .

Durifig variable operation, only speed compensation is enabled. Position loop can be

reactivated near the last position during deceleration for positioning control. Effective at
vibration control. ' : '

. - .
VARIABLE SPEED OPERATION
BASED ON LAG PULSE CLAMP SETTING VALUE
{7TH REGISTER OF INITIAL SETTING 2}
v T
:
: 1 1
!
- e mmmanma- Fmmeemmm e oo == == -
OPERATION WITH SPEED COMPENSATION POSITION
LOOP
CONTROL
OPERATION
(Method) . .
» Turn output coil "32 + 8n" to "Position loop ON/OFF."
When ON :

Indepenhent and master axes : Effective when ON at the start of local axis

variable speed-operation

. Effective when ON at the start of command pulse synchronous
operation

OFF : Normal variable speed operation -

Slave axis

Note : Position loop ON/OFF coil is checked at start of variable speed operation
(changes during operation are disregarded).

* Position loop QN/OFF status is displayed by input relay (10025 + 8n).
With position loop : OFF

Without position loop : ON
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11. APPENDIX

11.1 INTERNAL I/O INTERFACE LIST

Table 11.1 List of Qutput Coils

Reterence No.

GVBOV  bit

Signal Name

1 +8n OBX XXX +0 Module reset
2+8n 1 Initial setting 1
3+8n 2 Initial setting 2
4 +8n 3 SEN signal ON command
54 8n 4 Eggﬁ;zﬁous operation mode release
6 + 8n 5 Stop command
7 +8n 6 Accel/decel speed setting
8 + 8n 7 Auto positioning setting
9+ 8n 8 1st-step speed command
10 + 8n 9 Multi-step speed command
11 +8n A Variable speed setting
12 + 8n B Variable speed command
13+8n C Current value setting
14 + 8n D Notch point setting
15 + 8n E JOG setting
16 + 8n F JOGH command
17 + 8n 10 JOGL ¢ommand
18 + 8n 11 Zero return setting
19 + 8n 12 Zero return command
20 + 8n 13 Special positioning setting
21 +8n 14 Special positioning command
22 + 8n 15 Error code reset
23 + 8n 16 Deviation counter reset
24 + 8n 17 | Monitor 1 '
25 +8n 18 Monitor 2
26 + 8n 19 Monitor 3
27 + 8n 1A E:;ﬁf:;l command pulse input
28 + 8n 1B Battery error command
29 + 8n 1c E}tﬁlﬁgﬁﬁe display changing
30 +8n 1D | External start DISABLE command
JOG/Zero return direction
31 +8n 1E | OFF : Forward ON : Reverse
ition F
32+ 8n IF E?FttoNifrgnglogf\? :Fl’osition Loop OFF
33 +8n 20 Reserved operation DISABLE
Variable speed operation
34 +8n 21 | External sltjart eflf)ective
35 +8n 22 Filter constants setting

t

n=0,1 2

Shows the reference No. at output coil allocation.
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Setting

Operation Command

11.1 INTERNAL I/O INTERFACE LIST (Cont'd)

Table 11.2 Output Coils and B2833 Function -

i
Output Coil 123|456 7[8lo|10/11]12113
. .
3 ' c s
Output Coil - ‘2= o c 18 ls |5
Signal Name 215 = E’-% B S E 5
ElR wl|lEi5 18 58|38
G |0 !l@la O 2 & |£|2 .
el zlOE 2|88 12 B3 1% 8 5|8
3| o o O|vEl 8L |E[3 |2 ¢ i@ g|w TE|E
S| 212 5128 E B |88l 8nTIEIEE|E
’ SlE| 8| 8|80 £ 2|5 PReR® ©2> 5|£18!8
o o 5i6e 0|88 |eallge jes =|a|lBd| PO
2120 B 8O S (d|SeUEQPBE G| 5|2 T o
Module Operation SlEI 8| 7(28 8|8 2|LE5558 55 5 210 10Q
S E|ElEaY 3| 2|2 83858583|2(5(8]8
Module Reset ‘ ® 1. .
1 . + . = .
Stop ’ k. Bl Panll Bl @ = — =
Initial Setting 1 —1® - |- 1|—|— 1 =
Initial Setting 2 - —l—®— 1| — | — - —
SEN Signal ON Command ol el ® 1{—1 - - —
Variable Speed fnitial Setting ~ | — | | = | — 1= (- ® -
Accel Setting = —|=1-1= L(®)]— -1
Positioning Setting — =1 —1. -1 @ S
i 1 '
Current Value Setting — == 1| — |~ I et @
JOG Setting A B I e R 1 — |- |- —
Zero Return Setting ;. I B — |- Li—:— - -
Special Positioning Setting A=|-1-i- L, —|— - —
Notch Point Setting . - — =1 B S el S el I B
iststep Speed1 B IS A I 0 (® —
Multi-step Speed 2 S B P 0 0 — @ -
Variable Speed Command ‘ : 0 0 ' ®
JOGH Gommand ' 0 0
JOGL Command 10 0
Special Posttioning Command ' 0 0

t
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Setting

Operation Command

Table 11.2 Qutput Coils and B2833 Functions (Cont'd)

2410

Output Coil 18 |19 | 20| 21|22 | 23 % 27)28|29130(31(32/33|34(35
2 uy
. @

Output Cail 2| e - o g Qe
Signal Name o|E|E o 20z o |G| '%cb >
|0 |0 c| Bl g | EL5 (252
PiE|lolo o Elg 8 0,0 5|lae €
£ cre|l=|%5 c E D & =08 e
ElE|E|/Z2|8l8 g = A |E|B|EQRE »w
| 3|5 5|2t E_|S8|g B |5|0| 8P
Ol =L 22|85 |t |58|laldl@e E
clel|l®ia Slol|528 9 |s r|8|8|8g &
[ =4 = O A 1] Q = |68 = GJ-U"(FJ'-D o Om"" 7]
2 E [« 8 o ° [ ~— O 7 O e EJ — o W =
OB | = |=|R |8 BE Sofgag| @& | c| © og 2
rlc|lw| a|O0|S| g icd CPRecgN| S eBE O
Module Operation olo|8I8|s|S|E|8s L |5eEla|E|2EE 5
| o | o|laitiol8xkaFTlEs®e O okl =
NN ol d|o|sded ESad 8|8 |&8yE

Module Reset

Stop

Initial Setting 1

initial Setting 2

SEN Signal ON Command

Variable Speed Initial Setting

Accel Setting

Positioning Setting

Current Value Setting

JOG Setting

Zero Return Setting

Special Positioning Setting

Notch Point Setting

1st-step Speed 1

Multi-step Speed 2

Variable Speed Command

JOGH Command -

JOGIL. Command

Special Positioning Command
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11.1 INTERNAL J/O INTERFACE LIST (Cont'd)

_ Table 11.2 Output Coils and B2833 Functions (Cont'd)

Qutput Coil ' 1|23 |4|5;6(7|8]|9!10|11

Output Coil
Signal Name

Synchronous Cperation Mod'e

Release Command

Stop Command
Accel/Decel Speed Setting
1st-step Speed Operation
Multi-step Speed Operation
Command

-| Command
Variabie Speed Operation

SEN Signal on Command
Setting

Module Reset

Initial Setting 1

Initial Setting 2

Auto Positioning Setting

Module Operation

Variable Speed Opera{ion
Command

Current Value Setting
quch Point Setting

JOG Setting

JOGH Command

JOGL Command

<
=]

Zero RAeturn Command

Error Code Reset

Deviation Counter Reset 1

Battery Error Command

External Command Pulse 1
Input Enabled '

Monitor 110 3

Synchronous Operation @
Release

Error Code Display Changing
Command

External Start DISABLE
Command .

Direction Setting by Coil
during JOGL Operation

Direction Setting by Coil
during JOGH Operation

Direction Setting by Coil
during Zero Return Operation

No Position Leop during
Variable Speed Operation

No Reservation for Multi-step
Speed QOperation '

No Reservation for Multi-step
Speed Operalion

Variable Speed Operation _ 0 i
during Exiernal Start

Filter Constant Setting — —
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Table 11.2 Output Coils and B2833 Functions (Cont'd)

Output Coil

18

19

20

N
g

22

23

2410

26

27

281 29

[43]
iy

32

o
w

[ ]

4135

Output Coil
Signal Name

Module Operation

Zerg Return Setting

Special Positioning Setting

Special Positioning Command

Error Code Reset

Deviation Counter Reset

Monitor 1 10 3

External Command Pulse

Input Enabled

ging

External Start Disabled

Battery Error Command
Command

Error Code Chan
Command

JOG/Zero Return Direction
Position Loop ON/QFF

Reserved QOperation DISABLE
Variable Speed Operation

External Start Effective
Fiiter Constant Setting

Zero Return Command

@ Zero Return Gommand

Error Code Reset

®

Deviation Counter Reset

Battery Error Command

External Command Pulse
Input Enabled

Monitor 1 to 3

Synchronous Operation
Release

Error Code Display Changing
Command

External Start DISABLE
Command

Direction Setting by Coil
during JOGL Operation

Direction Setting by Coil
during JOGH Operation

Direction Setting by Coil
during Zero Return Operation

No Positicn Loop during
Variable Speed Operation

No Reservation for Muiti-step
Speed Operation

No Reservation for Multi-step
Speed Operation

Variable Speed Operation
during External Start

Filter Constant Setting
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11.1 INTERNAL /O INTERFACE LIST (Cont'd)

Table 11.3 List of Input Relays

Reference No.

__Signal Name

GLBOV bit
10001 +8n IBX X XX +0 | READY
10002 + 8n 1 PRESET ACK
10003 + 8n 2 PRESET NAK
10004 +8n 3 | PLUS/MINUS -~
10005 + 8n - 4 During FWD command
10006 + 8n’ 5 During RVS command
10007 + 8n 6 Current value exceeded
10008 + 8n . 7 COIN
. 10009 + 8n 8 ERROR
: . 10010 + 8n 9 | Fault

10011 + 8n A Communication error 1
10012 + 8n "B | Communication error 2
10013 + 8n . C Absolute encoder normal

- Auto positioning pulse dischargin
10014 +8n D | completion e argme
Zero return pu ischargin,
10016 + 8n F Special operation pulse discharging
completion
10017 + 8n 10 Pulse discharging completion
10018 + 8n 11 | Decel LS input
10019 + 8n 12 Special LS input
10020 + 8n 13 External start input -
10021 + 8n 14 External stop input
10022 + 8n 15 | Servo normal input
10023 + 8n 16 Notch signal output
10024 + 8n 17 Position deviatien error
10025 + 8n 18 | Tndependent / synchronous
10026 + 8n 19 Position loop ON / OFF
10027 + 8n 1A Reserved Operation DISABLE.
10028 + 8n 1B :| Reserved
10029 + 8n 1C Filter ON
10030 + 8n 1D For future use
10031 + 8n ~1E | For future use
1F For future use

10032 + Bn

n=0, 1,2 ......

t‘Shows the reference No. at input relay allocation.

H
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Table 11.4 Output Register Allocation

Reference No. GL60V  bit Output Register No.
40001 + n OWX X X X +0 18T
40002 + n 1 2ND
40003 + n 2 3RD
40004 + n 3 4TH
40005 + n 4 5TH
40006 + n 5 6TH
40007 + n 6 7TH
40008 + n 7 8TH
n=0142---
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11.1 INTERNAL I/O INTERFACE LIST (Cont'd)

Table 11.5 Setting to Initial Value Output Registers

(a) Initial S_etting 1
— {(1ST} . : (5TH)
0|60 |7 115|010
COIN DETECTION WIDTH SETTING ENGODER RPM DURING RATED
. (0TO999) MOTGOR OPERATION (r/min)
r
0: POSITION ERROR DETECTED
1 POSITION ERROR NOT DETEGTED
— {(2ND) {(6TH)
0jcio|0 81192
I SPEED GOMMAND AND NUMBER OF ENCODER PULSES
. ACCEUDECEL TIME {P/R)
MULTIPLICATION SETTING
*(0TO 3)
L POSITION GOMMAND
MODE CHANGE SETTING
*{0TO 2)
MANUAL PULSE COUNT MODE
*(DTO2)
JOG/ZERO RETURN DIRECTION
SETTING
0 : SET USING OUTPUT REGISTER
1+ SET USING DIRECTION COIL AT
COMMAND
* REFER TO TABLE 4.8 FOR DETAILS.
4
— {3RD? (7TH}
oo |01 gjo|3]60
PG PULSE COUNT POSITION LOOP GAIN Kp SETTING
. A/B DIVISION Kp: 1TO 8D
! RATIQ SETTING
i A:1TO 9399 8TH REGISTER EFFECTIVE BIT
X 0: NOT EFFECTIVE
{: EFFECTIVE
— {(4TH> (8TH)
;
01007} 1 o199
——: PG PULSE COUNT A/B DIVISION L__ DEVIATION COUNTER QVERLOAD
RATIQ SETTING MAGNIFICATION SETTING
B: 1TO9999 (0 TC 99}
DEVIATION GOUNTER REAL
TIME DISPLAY EFFECTIVE BIT
‘ 0: MAX DISPLAY
1 : REAL TIME DISPLAY
Notes :
1. Values in the frames are default set values, and set when the power supply is turned ON or
at module reset.
2. If a fault occurs in setting data at initial setting changing, the former set value is effective.
3. Accel/decel speed setting and operation setting are cleared by initial setting 1.
However, no setting is cleared by initial setting 2.
4, Can be set without external power supply input.
5. Refer to 10. EXPANDED FUNCTIONS for position error detection, direction setting {during

JOG/Zero point operation), and error counter setting.
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Table 11.5 Setting to Initial Value Qutput Registers (Cont'd)
(b) Initial Setting 2

— (18T {(sTH) {(6TH)
000 |1 gjojo|o0 0|0 |0]O0
MODULE FUNGTION SETTING L_ FOLLOW-UP POSITION SET
* (0 TO 26) VALUE

(0 TC 99,999,999)

SYNCHRONIZATION METHOD
* (070 4)

ROTATING DIRECTION

0: SAME DIRECTION AS MASTER

1: OPPOSITE DIRECTION TO
MASTER

* REFER TO TABLE 4.9 FOR DETAILS.

— {2ND)

ololo]1

—: MASTER COMMAND PULSE AND

PG PULSE M/N DIVISION RATIO

SETTING |
M: 1 TO 9999 |
— (3RD) {7TH)
0{0|o]1 ololoio
M/N DIVISION RATIO SETTING OF | LAG PULSE GLAMP SETTING
POSITION COMMAND PULSE (0°TO 50%) x 2
SENT FROM MASTER TO SLAVE
N: 1 TO 9999
— {4TH) (8TH)
9(9]919 01000
POSITION DEVIATION ALLOWABLE SPEED GOMPENSATION VALUE
VALUE SETTING (@ TO 50%) X2
(0 TO 9999)
ACCEUDECEL SPEED
COMPENSATION VALUE
(0 TO 50%) X2

Notes :

1. Values in the frames are default set values, and set when the power supply is turned ON or
at module reset.

2. If a fault occurs in setting data at initial setting changing, the former set value is effective.

No setting is cleared by initial setting 2.

Can be set without external power supply input.

Ll
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11.1 INTERNAL IO INTERFACE LIST (Cont'd)

Table 1 1_.6 How to Set Various Data

Setting Items . . . - Qutput Register _.
‘18T aND 3RD 4TH
lojo olo -

Accel/Decel Speed (I L1 S [ |
Setting ‘ 17099 0TO 99 1T0O 9999 070 1000

LINEAR ACCEL/ §-CURVE ACCEL/ SET SPEED FILTER

DECEL TIME  DECEL TIME -

4TH REGISTER EFFECTIVE

(¢

2. 4TH REGISTER EFFECTIVE : FILTER IS GLEARED AT THE START OF DECELERATION
WHEN APPROACHING THE LAST TARGET POSITION

18T 2ND 3RD 4TH 5TH
01040 t]
Automatic
e . L - 1o 1 LIl
Positioning Setting 0OR 1 070 99,999,999 170999 0OR10T0 1
SLAVE AXIS
SIGN POSITION COMMAND VALUE STEADY SPEED  “1ST-STEP/MULTI-STEP
NUMBER OF STEPS
18T 2ND 3RD 4TH 5TH *
P lojofo
. - _ - :

: L1 N oL - -
Varlabl_e Speec} DOR1 0 TO 99,999,999 0 TO 9999. 0 TO 1000
Operation Setting SIGN, ROTATING - ; {(MULTIPLES OF 5}

: DIRECTION POSITION GOMMAND VALUE SPEED .

1 1 :5TH REGISTER (AT VARIABLE $PEED FILTER

, EFFECTIVE * OPERATION COMMAND)

13 .

FUNGTION SETTING
) 18T 2ZND 3RD 4TH
- - . .fojo|o - cjojo

JOG Qperation 3
Setting ; OOR1  1TO9999 0O0R 1 1T0 9999

. ROTATING- SPEED ROTATING . SPEED - -
- ' DIRECTION DIRECTION

] ] JOGL . s JOGH

.

; 1ST ZND 3RD

0(D10
Zero Return
Operation Setting L1 ! _
00OR1 1 '1_'0 9999 1 TO 9999
ROTATING -
DIRECTION  STEADY SPEED  GREEP SPEED

H

B

% Refer to 10. EXPANDED FUNCTIONS.

i
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Table 11.6 How to Set Various Data (Cont'd)

Setting ltems Qutput Register
18T 2ND 3RD ATH 5TH
. s . of(0|0O
Special Positioning
Operation Setting L1 L |1 I I
O0OR1T 0 TO 99,999,993 1 TO 9999 1 7O 9999
ROTATING
DIRECTION PULSE OUTPUT VALUE STEADY SPEED  CREEP SPEED
18T 2ND 3RD
glofo
Current Value
Settin L1 -
g OOR1 0 TO 95,999,999
SIGN CURRENT VALUE CHANGED
VALUE :
18T 2ND 3RD
0{0{0
Notch Point Setting
1 1 |
0OR 1 0 TO 99,999,999
SIGN NQTGH POINT
18P ZND JRD
00
Absolute Value
ero-paint Setling DOR 1 0 TO 99,299 999
SIGN ABSCLUTE ENCODER ABSOLUTE

POSITION

Table 11.7 Input Register Allocation

Reference No.

GL60V  bit

Input Register No.

3001 +n

3002 +n

3003 +n

3004 +n

3005 +n

3006 + n

3007 + n

3008 +n

IWXXXX+0

18T

2ND

3RD

4TH

5TH

6TH

7TH

=1 T A ) =

8TH
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11.1 INTERNAL I/O INTERFACE LIST (Cont'd)

Table 11.8 - Monitor Code and Input Reégister Monitoring Contents

Monitor Code -
— - - Input Register Monitoring Contents
Monitor 1|Monitor 2| Monitar 3 P S g
18T 2ND 3RD 4TH
| : - | L i
FEEDBACK CURRENT VALUE GOMMAND CURRENT VALUE N0 : The number of lag
) pulses is a value obtained
0 0 0 5TH 6TH 7TH 8TH after mode release at
handle operation.
| l I | | I
CURRENT  COMMAND LAG PULSE / ERROR
SPEED SPEED ) NUMBEROF CODE
ERACHS
18T IND " 3RD 4TH 5TH
POSITIONING
- SETTING
L L I S| | =
SIGN - POSITION COMMAND SPEED NUMBER OF
" VALUE STEPS
1 0 0 6TH TTH -, - 8TH
ACCEL SPEED
SETTING
L | I |
LINEAR ACGEL/ 1 SPEED
DECELTIME  S-CURVE ACCEL/
DEGEL EXTENSION . .
_TIME . .-
18T -2ND - 3RD 4TH"
: — VARIABLE SPEED
. QPERATION
L 1 - . | J
SIGN POSITION COMMAND * SPEED
VALUE -
0 1 0 5TH 6TH 7TH 8TH
JOG SETTING
. | ] | | |
ROTATING SPEED ROTATING SPEED
, DIRECTION DIRECTION
: JOGL JOGH i
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Table 11.8 Monitor Code and Input Register Monitoring Contents (Cont'd)

Monitor C . I
- o - ode - Input Register Monitoring Contents
Monitor 1| Monitor 2! Monitor 3]
18T 2ND 3RD
ZERO RETURN SETTING (FWD/RVS)
(I ] | i
ROTATING SPEED  CREEP SPEED
DIRECTION
1 1 0
4TH 5TH 6TH 7TH 8TH
SPECIAL POSITIONING
SETTING
L I I l I
ROTATING PULSE QUTPUT VALUE SPEED  CREEP SPEED
DIRECTION
18T 2ND 3RD
NOTCH POINT SETTING
l— | |
SIGN NOTCH POINT POSITION
4TH 5TH 6TH
ABSOLUTE ZERO POINT
0 0 1 SETTING
L 1 |
SIGN ABSOLUTE ENCODER
ABSOLUTE POSITION
7TH 8TH
SWITCH
SETTING
FILTER CONSTANT
{8-BIT SETTING)
1 0 1 Error counter real time display register (7TH)
Other registers are the same as (0. 0. 0)
0 1 1 Initial setting 2
1 1 1 Initial setting 1
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11.2 INITIAL SETTING LIST

The following describes sample ladders in group A (2-axis), absolute encoder and absolute

value mode. . ce e
The first axis settmg is similar to the contents of Par. 4 4. 3 VARIOUS DATA SETTING

(2) "Typical Setting." Refer to this paragraph
The following shows ladders only of operation w1thout mterlockmg

Module reset startup c_ircuit S ' - N

Network N1
Perform initial setting' 1 approx 2 seconds after module reset.

WANUAL - i . L o ’ -
SETTING - . INTERNAL CDIL

04000 ’ . ; ' 0R000

INTERNAL S0

COHMAND MANUAL INTERNAL COTL

HODLLE SETTING : WODKLE RESET

T SELECT . : : HAN]JAL)SIART
st PYTr. Ceiermrmrer snmmanaes _( ]

Initial setting 1 startub circuit "~ - : : - N
Network N2 '

- MODULE MANUAL INTERNAL ODIL
. : EACH SETTING

RESET SETTING -
. : n N . - - START

— )—_

INTERNAL COIL

W20 ,
INTERNAL COM- MANUAL : INITIAL
MAND INITIAL SETTING ’ SETTING 1
SETTING 1 WNUAL START
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Initial setting 1 completion and initial setting 2 startup circuit

Network N3

1-A%1S 1-AXIs 2-8(I5 S

INITIAL INITIAL INITIAL HANUAL

SETTING 1 SETTING 1 SETTING 2 SETTING
- HOLD . E. Oll( ACK‘ 0‘!( SEL'EC;I'

[ ohobe s dor | 1tk

2-AXIS

INITIAL SET- w7 W18

TING 1 HOLD 1-AXIS SE 2-aXIS §

|
11017 11018

Initial setting 1 ACK or NAK waiting circuit

Network N4
1-A%1S INTERNAL CO1L
INITIAL INITIAL
SETTING 1 1-AXES SETTING i w21
1 ml ] L ACK ] A Im M.LJ A
1oz a0 1101
§-AXIS
INITIAL
SETTING
ACK 0K
s
2-aX18 INTERNAL COIL
INITIAL INITIAL
SETTING 1 2-aXIS SETTING 1 W21
3 ml SE! ACK mﬂ‘llfl'l'[l]‘l ALI..‘RAESET
oene dol 1ic21
2-AXIS
INTTIAL
SETTING 1
ACK OK
Thr
1-AXIS
TNITIAL
SETTING 1 1-8%(S S22l
s HOU]l PREJ.‘SE:I KAk ALLIIEESET
ot s | 1
2-RX1s
INITIAL
SETTING 1 2-8X13
6 HoLp PRESET NaK
It
INITIAL
SETTING 1
1 NAK .
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e—{

..._( )—

N

INTERNAL COTL
INITIAL
SETTING 1
CI)PI:LE’;'ION

03010

INTERNAL COTL
INITIAL
SETTING 2
MANUAL START

63011

1-AX1S
INITIAL
SETTING 1

2-AX18
INITIAL
SETTING 1

INTTIAL
SETTING L
NAK

08003




11.2 INITIAL SETTING LIST (Cont'd)

Initial setting 1 output holding circuit

Network N5
TNTERNAL COIL
18IS INITIAL TKITIAL
INITIAL SETTING | el SETTING 1
SETTING 1 COMPLETION AL WESET  NAK
1_‘ 1 i I/i I/!
®o10 lioer . obwe
1-AX1S :
MTIAL
SETTING 1
LD
2 - :
:
INTERHAL OOIL ,
2-8XIS INITIAL . INITIAL
INITIAL SETTING L S2 SETTING 1
SETTING 1 COMPLETION ALl RESET NAK
7&10 tioz1 !
2.AX1S _
NITIAL
SETTING 1

%E

Initial setting 2 completion and SEN signal startup circuit

Network N6 .
L
1-A%IS 1-aXIS 2-8IS 20
INITIAL INITIAL INITIAL MANUAL
SETTING 2 SETTING 2 SETTING 2 SETTING
BOLD ACK OK ACK OK
1—\
o 5013
2-AXI$
IKITIAL Wit W18
SETTING 2 1-AXIS - 2-aX1S
) foLD SHECT | SELEET
- Pl it - s -
leoh 0 1 O}iT 1 nlia
INTERNAL MANUAL )
COMAKD SEN  SETTING
SIGNAL ON SELECT *
3
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..__._( )—

2-KIS
INITEAL
SETTIMG 1

TNTERNAL COIL
INITIAL
SETTING 2
COMPLETION

08018

INTERNAL COIL
SEN SIGNAL
HANUAL START
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Initial setting 2 ACK or NAK waiting circuit

Network N7
1-A%1S INTERNAL 09DIL
INITIAL INITIAL
SETTING 2 1-AX1S SETTING 2 S21
. HOLD PRESET ACK  COMPLETION ALL RESET
otz 1 s b
1-AXIS
INITIAL
SETTING 2
5 ACK 0K
e
2-0K(S INTERNAL COIL
INITIAL INITTAL
SETTING 2 2-AXIS SETTING 2 w21
3 | HoLD PRESET aACK COMPLETION ALl RESET
2-AX18
INITIAL
SETTING 2
ACK 0K
4 EH'
s
1-8XIS
TNITIAL
SETTING 2 1-#X1S SwW2l

’ ;ﬁga i i

TNITIAL

EITING 2 2015

HOLD PRESET Nak |
T 1

INITIAL

SETTING 2

NAK

" s

Initial setting 2 output holding circuit

Network N§

INTERNAL COIL
1-AXIS TNITIAL INITIAL
INITIAL SETTING 2 S21 SETTING 2

SETTING 2 COMPLETION

IR

INTERNAL COIL
2-AX18 INITIAL INITIAL
INITIAL SETTING 2 Sl SETTING 2

SETTING 2 COMPLETION ALL RESET KAk

ALL RESET 4%
Tl i ae

3 L I/\ I/L 1A
s | die d dem
2-8XIS
INITIAL
SETTING 2
HOLD

Tle
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1-aX1S
INTTIAL
SETTING 2

08013

2-AXI5
INITIAL
SETTING 2

06015

INITIAL
SETTING 2
NAK

08016

[-AX18
INTTIAL
SETTING 2
HOLD

0ae12

2-AXIS
INITIAL
SETTING 2

08014




11.2 INITIAL SETTING LIST (Cont'd) - -

SEN signal completion and accel/decel speed setting startup circuit
Network N9 = _

The first and second lines in the network are absolute encoder normal checking
circuits by using SEN signal. :

1-8XIS 2-441S )

ABSOLITE , iBSOLUTE  MAMOAL
SEN SIGNAL  VALUE ENCODER © VALUE ENCODER SETTING
ACH HOLD-  NARMAL " NARMAL SELECT

SWigd . ’ -
2-AAIS .

SELECT
P L
11018

1-AX1S s 2-4%18 INTERNAL COIL

SEN SIGNAL SEN SICNAL SEN SIGNAL  SEN SIGNAL 521
3Howl | WK . ACK O COPLETION ALL RESET

v T 1

) d Ty | st

2: 8418 W17 W13 -

SEN SIGNAL 1-MXIS 2-AXIS

HOLD SELECT SFLECT
4 K /| -

11017 11018

SEN SIGNAL

ACK HOLD
5

INTERMAL COM- SW20 !

VAND ACCEL/  MANUAL
DECEL SPEED  SETTING
SETTING SELECT

11020

v
H

SEN signal ACK or NAK waiting circuit

Netv_vork NI10

1-AXIS

SEN SIGNAL  1-AXIS SEN SIGNAL  SW2L
HOLD PRESET ACK

18

SEN SIGNAL

ACK 0K
E a—

: -

2-AXIS ,

SEN SICNAL  2-AXIS SEN SIGNAL w2t
3| How PRESET ACK  ACK WOLD AL RESET

: 110'3—1——

2-AXIS
SEN SIGNAL
0K

1-MI3
SEN SIGNAL 1-AX3S W21
HoLD

SEN SIGNAL
NAK
T |
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—( )

] F___._illag—-........ T ekt ““"-l“"““""w."_:" OO

o em{ y——
08025

....__( )_

INTERNAL COIL
SEN SIGNAL
COMPLETION

08026

SEN STGNAL
ACK HOLD

INTERNAL DOIL
AOCEL/DECEL
SPEED SETTING

1-AXES
SEN SIGNAL

MK OK
—( )—
08021

SEN SIGNAL
NAK

03024




SEN signal output holding circuit

Network N11

1-aX18

SEN SIGNAL SEN SEGNAL SW21 SEN SIGNAL
1 m 1 Awl |xlx'U Al‘I.'IEIET N“KI |

- /]

™ oobe o oo

1-AXIS

SEN SIGNAL

HOLD
I "

2-AXIS

SEN SIGNAL SEN SIGNAL W2l SEN SIGNAL
3 o . AG(! PPLD ALLJHESE‘I‘ NM(I .

g ;

B Y ¥ P v

2-aXIS

SEN SIGNAL

HOLD

o

%

Accel/decel speed setting completion and automatic positioning setting startup circuit

Network N12
1-4%18 1-aX1S 2-8X1S SH20
ACCEL/DECEL MANUAL
SPEED SETTING SPEED SEITING SPEED SETTING SETTING
| AX 1 Ak K SELECT
AR 7
2-AXIS
W17 kit
SPEED SETTING 1-aX18 2-KXIS
HOLD SELECT SELECT
P v | y L
1 oﬁv 1ola
INTERNAL COM- W20
MAND AUTOMATIC MANUAL
POSITIONING SETTING
SETTING SELECT
e 11105_0
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06022

.._( )—_

1-AK18
SEN SIGNAL

2-8X1S
SEN SIGNAL

N

INTERNAL COIL
ACCHL/DECEL

SPEED SETTING
COMPLETION

ENTERNAL COIL
PCSITIONING




11.2 INITIAL SETTING LIST (Cont'd)

Accel/decel speed setting ACK or NAK waiting circuit

Network N13

1-AXI5 ENTERNAL COIL
AOCEL/DECEL

ACCEL/DECEL
SPEED SETTING 1-AXIS SPEED SETTING SW21
#LD PRESET ACK  ODMPLETION  ALEL RESET

b % lh 1
1-AX1S
HOCEL/DECEL
SPEED SETTING
X 0K -

2 L
2-AXIS INTERNAL COIL

ACCEL/DECEL

SPEED SETTING 2-AXIS SPRED SETTING W2l

3 | Bow PRESET ACK  COMPLETIN AL RESET
/|

i

2-AX18

ACCEL/DBCEL
SPEED SETTING
0K 0K

1
1-841S

SPEED SETTING 1-axIs ;2L
LB PRESET Nak AL RESET

i

Accel/decel speed setting output hol;ding circuit
Network N14 ,

INTERNAL COIL
1-AXIS ACCEL/TECEL ACCEL/DECHL.
SPEED SETTING SWZ1 SPEED SETTING

ACCEL/DECEL
SPEED SETTING DOMPLETION  ALL RESET NAK

11021
1-AXIS
SPEED SETTING
HOLD
2 __(. T L
INTERNAL COLL .
2-A18 ACCEL/DECEL ACCEL/DECEL
ACCFL/DECEL  SPEED SETTING SW2l SPEED SETTING
3 5"5151]I SETTING (IH‘LE‘I TION AI..L‘ Ri',SEl'[l NAK’ |
o i
2-MI8
4CCEL/DECEL
SPEED SETTING !
HOLD *
Thie |
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..*( )—_

..__..( )_

“_( )__

- 4@( )—

1-a418
AGCEL/DECEL
SPEED SETTING

2-aX1S
SPEED SETTEING
AKX 0K

08031

1-A118
SPEED SETTING

2-AXES
SPEED SETTING
HOLD




Automatic positioning setting completion and variable speed operation setling startup

circuit N
Network N15

1-aX1s 2-AX18 S INTERNAL COIL
POSITIONING POSITIONING  MANUAL POSITIONING
SETTING

SETTING SETTING SETTING
COMPLETION COMPLETION  SELECT COMPLETION

Shl7 SWi8
1-AXIS 2-AK1S

» SELECT SELECT L
I — s 1

3k

NTERNAL INTERNAL COIL
COMAND 20 VARTABEE

VARTABLE HANUAL
SPEED SETTING SETTING SPLECT MANUAL START

.

] 1 0843

Automatic positioning completion waiting circuit N
Network N16

Set the timer in the ladders (0 a time of approx. 3 scans. (Since ACK returns at every step
setting, check that NAK does not return during setting.)

1-4X18 INTERNAL COIL 1-AXIS

POSITIONING  POSITIONING POSITIONING
SETTING 4TH  SETTIMG w2l SETTING OOM-
STEP mp.lmon ALL RESET PLETION HOLD

iy ke i e

1-A418 1-MIS 1-AX18
POSITIONING POSITIONING POSITIONING
SETTING COM- SETTING SETTING
P'LBTIIUN ROLD - Nk COMPLETION

2 m . et rarermmravamemmn———.— [, v rmrasmsamessmmsasssastas. vsemennmanis Mrmmmamia ihivemmem ey [ .._( )_
_1040‘61 1 415 i (4062

POSITION!NG
SETTING

COMPLETION
TIMER T.01
3h 4wl - ]

2-AX1S INTERNAL COIL 2-A¢58

POSITICNING ~ POSITIONING POSITIONING

SETTING 4TH  SETTING Szl SETTING COM-
m‘?’liETION ALL RESET PLETION HOLD

STEP

2-AXIS 2-aXis 2-1IS
POSITIONTNG POSITIONING POSITIONING
SETTING COH- SETTING SETTING
P[.ETIEN HOLD NAK COMPLETION

m L T T rrmsammanas e eranam s e arsrmmsamsas eemmaeans ..._{ )._
ook 2-4%15 04064
POSITIONING
SETTING
COMPLETION
TIYER 1.0]
- o
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11.2 INITIAL SETTING LIST (Cont'd)

Automatic positioning setting NAK detecting circuit

Network N17 :
1-8X18 INTERNAL COIL
POSITIONING POSETIONENG
SETTING 1-AX1IS SETTING
HOLD PRESET NAK  CGMPLETION

2-a18 TNTERNAL COIL

POSITIONING POSITICNING

SETTING 2-MIS SETTING
3 | wown PRESET NAK  COMPLETION

1

2-8X18

POSITIONING :

SEETING

NaK .

Automatic positioning setting startup holding circuit

Network N18 =+~

1-AXIS 1-BXIS

POSITIONING  POSITIONING
_SETTING IST  SETTING w2l

STEP

Si2t
ALL RESET

1 __' L N“l A ALLI |
00l 0% lien |
14418 :
POSITIONING L

v

Variable speed operation setting completion and J OG setting startup circuit

Network N19 .
I-AX1S 2-pIS W20
VARTABLE VARTABLE WANUAL
SPEED SETTENG SPEED SETTING SETTING
) I-I(I..DI ACK OK - SELECT
a Fd
n T | tim
2-MIS
VARTABLE Wi
SPEED SETTING 2-MXIS
HOLD L

o
=
-
H
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..*( )__._

- 4_..( )___

oe— }——
- 08038

1-aXIS
POSITIONING

T SETTING

2-KI8
POSITIONING
SETTING
NAK - °

1-AX1S
POSITIONING
SETTING

_( )—_

2-MIS
POSITICNING
SETTING

INTERNAL COTL
JOG SETTING
PANUAL START

08051



Variable speed operation setting ACK or NAK waiting circuit

Network N20

1-axIs INTERNAL COIL
VARIABLE VARIABLE
SPESD SETTING 1-AX1S SPEED SETTING SW21
(OO MESTAX  GHAEIN AL RESET
e T AT e
ol 1hoce ohio50 1L
1-MIS
VARTABLE
SPEED SETTING
. ACH 0K
_UI (M
2-8X1S INTERNAL C01L
VARTABLE VARIABLE
SPRED SETTIRG 2-AXTS SPEED SETTING SW21
3 HC(.IJl PRF.ISE:I' ACH cm')[,lsnm ALL RESET
| i | e —
Cwie e | dbe im
2-AYiS
VARIABLE
SPRED SETTING
ACK OK
4 L
jnﬁ
1-XI5
VARIABLE
SPEED SETTING i-AXIS w2l
sy WEST W AL gEseT
[ |
i 1000 Lokl
2-AX1S
VARIABLE
SPEED SETTING 2. AXIS
6 HOLD PRESET NAK
_&IMB bl
VARIABLE
SPEED SETTING
MK
" oelg

Variable speed operation setting output holding circuit

..._( )m

_A._( )__

Network N21
1-AX1S INTERNAL COIL
VARIABLE VARTABLE VARIABEL
OPER-  SPEED SETTING SW21 SPEED SETEING
ATION SETTING COWPLETION AL RESET  NAK
1_% 1 ] .1 1 i
1t lie (B8
1-A%1S
VARTABLE
SPEED SETTT!
T
2
2-AX1S INTERNAL COIL
VARTARLE VARIABLE VARIABLE
SPEED OPER-  SPEED SETTING SW2l SPEED SETTING
5[ ATION ST CHPLETION AL ST MoK
| g
o 06050 viopt cHoag
2-AXIS
VARIARLE
SPEED SETTING
L0
i
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VARIABLE
SPEED SETTING

1-AXIS
VARIABLE
SPEED SETEING
HOLD

2-AX1S
VARIABLE
SPEED SEXTING




11.2 INITIAL SETTING LIST (Cont'd)

JOG setting completio;n and notch-point setting startup circuit
Network N22

w0
1-axis 1-MXIS 2.4X1S HANUAE
JOG SETTING JOG SETTIRG J0G SEITING  SETTING
iy X o Ak O SeLct
Tk ks s h
11020
2-4X1S 7 18
| Joc SETTING Lauis Zais
S

HOLD
Qar’ e Mo P
M S

COMMAND
NOTGH POINT  SETTING
SETTING SHLECT

o

JOG setting ACK or 1i\IAK waiting circuit
Network N23

1-AX1S [NTERNAL COIL
JOG SETTING  1-AXIS JOG SETTING 52l
HOLD HIESE‘.‘ll‘ ACK  COMPLETION  ALL RESET

T e P dﬂm i

1-8%15
JOG SETTING

Ta
2

2-M1ES INTERNAL COIL
JOGC SETTING  2-AXIS JOG SETTING  SW21
3 [HOLD PRESET ACK II!'IIF‘I.,FTIN ALL RESET

ET itk

2-AU18

JOG SETTING

— 184 -

_( )____

...__( )_

o )—
08056

INTERNAL COil
JOG SETSING
COMPLETION

INTERNAL COIY
NOTCH POINT
SETTING

2-AXIS
JOG SETTING

JOG SETTING
NAK




JOG setting output holding circuit

Network N24
INTERNAL COIL
1-AXIS JOG SEITING  SW21 JOG SETTING
L JOG SFETINS COMPLETTON AI..LI R‘BSET NAK
s | ads din die
1-AX1S
JOG SETTING
HOLD
i
TRTERNAL (OIL
2-AX1S JOG SETTING  Sw21 JOa SETTING
3 JoG SF]TIIG CCH’LIETIDN Al.l.I R‘ES!:‘I NAK 1
s T e i

2-AXIS
JOG SETTING
HOLD

b

Notch point setting completion and zero return setting startup circuit

Network N25
-85 2-AXIS S0
1-AKIS NOTCH POINT NOTCH POTNT  MANUAL
NOTCH POINT SETTING SETTING SETTENG
SETI'I‘PG HOLD ACKI C?( ACK 0K SELECT
- o o
o oy Y S
2-a418 w17 SHES
NOTCH POINT i-AX1S 2-A%18
) SETTING HOLD SELECT SELECT
L | = /| -
1 OIiT 110;8
INTERNAL W20
COMMAND HANUAL
ZERO RETURM  SETTING
SETTING SELECT
7.150 8 110;_

— 185 —

2-MIS
JOG SETTING
HOLD

INTERNAL COIL

INTERNAL COLLY




1

11.2 INITIAL SETTING LIST (Cont'd)

Notch-point setting ACK or NAK waiting circuit
Network N26

INTERNAL COIL

1-#X18 NOTCH POINT S s
NOTCH POINT  -AXIS SETTING el

SETTING HOLD PRESET ACK  COMPLETION AL RESET

1-AX(S :
NOTCH POINT
SETTING

B L

2 a;uEl
TNTERNAL COIL

2-AXIS NOTCH POINT .

NOTCH POINT  2-AXIS SETTING 2l

SETTING 1OLD PRESET ACK  COMPLETION  ALL FESET
4 4

1 : 11021
2-4X18
NOTCH POINT '
SETTING .

=3

NOTCH POINE LA . SRl

J

Notch-point setting output holding circuit
Network N27

INTERNAL COIL )
1-AKIS . NOTCH POINT NOTCH POIRT
NOTCH POINT  SETTING Sl . SETTING

SETTING COMPLETION AL RESET NAK
R T T
-l_&l] 4 11021

1-AXIS
NOICH POINT
SETTING H0LD

Pk
INTERNAL COIL

28418 OTCH FOINT © Wy PO
NOTCH POINT  SETTING w2l SETTING
ST COPLETION AL RESET  KAK

3 I,—WW—“._". e mmamemrea i meesmemmmas eessanees
14 11021
2-AXIS
NOTCH POINT
| SETTING HOLD
4 A

~ 186 —

.._( )t

MOTCH POINT
SETTING

2-M15
HOTCH POLNT
SETTING S0LD

.._.( )____.




Zero return setting completion and special positioning startup circuit N
Network N28

1-4418 2-AXIS 20 INTERNAL COIL
1-AXIS ZER0 RETURN ZERO RETURN  MANUAL ZERD RETURN
ZERO RETURN SETTING SETTING SETTING SETTING
SEITING HOLD

L lM:xlclx | } { A
jlhz (i]llﬁ (hl& 1]1/0&0 e e e e AL rramaramsLasmas o eel et s imasesemmeeemeas ‘,_.&1&__

2-A018 ST W18
ZERO RETURN 1-AX1S 2-MIS
SELECT

SETTTNG HOLD SELECT
| = /h‘ N -
llﬂi'n' 11018
INTERNAL COM- SW20 INTERNAL COTL
WNT SPECTAL  MANUAL SPECIAL
POSITIONING  SETTING ’ POSITIONING
COMMAND SELECT MANUAL START

1 1 UE {8110

B

Zero return setting ACK or NAK waiting circuit N
Network N29

ENTERNAL CDIL 1-AXis
1-AXI5 7ERO RETURN ZERO RETURN
ZERO RETURN  1-AXIS SETTING Szl SETTING
SETTING HOLD PRESET ACK  COMPLETION  ALL RESET ACK OK

1_‘11\&]2 lixlbz é,llh lil'{;&l e ,‘ s ereres rwraa ..“-....-......A_((Bl)ﬂs__

1-AX18
ZERO RETURN
SETTING
ACK 0K

s '

INTERNAL COIL 2-AX1S
2-0X15 ZERO RETURN ZERQ RETURY
ZERO RETURN  2-AXIS SETTING W21 SETTING
SETT[‘K} RoLD wqr A COMPLETION  ALL RESET ACK OK

ra

(X

jl

ZERO RETURN [-A15 w21 ZERQ SETTING

5 [l |/| Y . . i mamsmmmamemsmsieaeiaa.. o TR mEsrmmsemes mans s nmaa e e e e v......._( )_‘;
i 10003 ek . 08107
2-AXIS
ZERO RETURN 2.AXIS
EIHB HOLL PRESET NAK | |
i L

o

q
o2
2!
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11.2 INITIAL SETTING LIST (Cont'd)

Zero return setting output holding circuit
Network N30 E

INTERNAL COIL
1-AXIS ZERO RETURN ZERO
ZERO RETURN  SETTING SMZ1 SETTING

r
'

. Special positioning setting completing circuit

.._( ]_

_Newwork N31

1-AXIS 1 ﬁx]S R 2-A%18 w20

SPECIAL SPECTAL HANUAL

POSITIONING P(EITiCﬂIm POSITIONING  SETTING

m L nmltlm 1 A
A1 - dulla 08114 15020

2-RX1S

SPECIAL St ! 5418

POSITIONING 1-&X1S 2-A[S

HOLD SELECT SELECT

AP i — fis

— 188 -

2-KX18
SETTING HOLD
08103

1NTERNAL COIL
SPECIAL
POSITIONING
(;()?I’LETIDH

e

(BNB



Special positioning setting ACK or NAK waiting circuit
Network N32

1-4%18 INTERNAL COIL
SPECIAL SPECTAL
PCGIT!CNIM L-AXIS POSITIONING  SW2L

PRESET ACK  COMPLETION  ALL RESET

1_ | A ] AL
11&1 otz ohlis 1icb1
1-AXIS
SPRCIAL
Fos TG

2 1.

_ahqs
iy INTERNAL CG1L
SPRCIAL
POS[T]UN]NG 2-AX1S POSITIONENG  SW21
3[wan FET AK  COPLETION  fLL RESET
: U
Thle e [ die i
2-/IS
SPECIAL
POSITIONING

T

POSITIONING 1-AXIS w2l
HoLD: PHESET NAK ALI.. RF.‘E[‘

b

e

SPECIAL

POSITIONING

6 HOLD L
ekl

SPECIAL
POSITIONING
NAK

" dais

Special positioning setting output holding circuit
Network N33

1-a18 INTERNAL COIL
SPECIAL SPECIAL SPECTAL
POSITIONING  POSITIONING  SK2i POSITIONING
SETTING GGH.FTIOH ALL ?ET Nﬂl .
i P .
o BT 1102 AR
i-AXiS
SPECIAL
POSITIOH!H;
2
—331 1
2415 INTERNAL COIL
SEIL  $RCIAL SPRCIAL
POSITIONING POSITIONING  SW21 PnSITIONING
3 SETTING COMPLETTON ALL HESET
2-MIS 116
SPECIAL
POSITIONING
HOLD

Tl

— 189 -

. _( ).#_.___

. ,_( }...._.;

o J———

..._( )—

1-AXIS
SPECIAL
POSETIONING
ACK K

06113

2-MIS

POSITIONING
ACK OK

08114

SPECIAL
POSITIONTNG
NAK

08115

POSITICRING
HOLD

08111

2-M18
SPECIAL
POSITIONING
HLD

06112




11.2 INITIAL SETTING LIST (Cont'd)

Module reset output circuit ‘ N
Network N34

17 1-A1XS
INTERNAL COIL 1-AXIS . MODULE
MOOULE RESET SELECT RESET

'___....... e ianmimmmmaran e s aman . m( )____
117 . 00001
I8 L ) ’ 24148
24415 . HODULE
—_— —_— [ S PR mrmmmen. e cammmmmrare- o imemmmm e e marmar ammmaee e imr e —————e - A'A........... e .............‘.i( )—
11018 : 00261
Initial setting 1 setting and output circuit N
Network N35 |
INTERNAL COIL SWL7 - ' 1-8KI8
ANY SETTING  1-AXIS . . S INTIAL -
1 it 00007 00020 00001 00001 03000 01500 00030 Sm(.r[;n :
- * ——1 —_ 0 —-| S l m  cmsmsssmeee s — —
_?1051 . i 00002
INTERNAL CDIU
INITIAL .
SETTIN | : .
MANUAL START . -
ZW_ -00000 |00 | 0000C 00000 00000 00000 e 4
1-AXIS 1-aX18 1-AXIS 1-4X1S8 1-AX1S 1-AXIS 1-AX1S
15T || i 0 o, 5T BTH m
REGISTER PEGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
s | |sm | |52 SiB B St L B L
3t 1 - 40001 L K oo Hlwos H{aome 40007 .
[ - - .
wa 2-AXIS
2-AK18 . < INITIAL
1 00007 00020 00001 0061 03000 01500 00000 SEF[;B !
’ s ’ , T T T . 00202
H
5t oo Hoooe oo oo pooooe 00000 00000 |y 1
. 2818 PRTIE 2-AXIS 2-A11S 2-AXIS 2-A%1S 2
1T 20 38 &1 ETH 6T TTH.
REGISTER . REGISTER REGISTER REGISTER QEGISTER REGISTER REGISTER
Sm L SUE | |s® | |sue S SR Aliem -
6 440011 40012 } 40013 w4 FHawms Fams CHH01r 0 .
4
H
kS
¥

j - 180 -



Initial setting 2 setting and output circuit N
Network N36
INTERNAL COIL
INITIAL 17 1-AXIS
SETTING § 1-AXIS INITIAL
1 M}—“]DN mll—— 00001 00001 00001 0999 00000 00000 00000 00000 SH(TI;‘G 2
%IO ~_]|1(l 7 ] 00003
INTERNAL COILY
INITIAL
SETTING 2
) MANUAL START
/ A Jooe Hoow HHooe oo S ome o Flowe Heomo ]
T
1-AXIS 1-AXIS 1-AXIS 1-AXIS 1-AXIS 1-AX13 1 -AKIS 1-aXIS
151 Folt Rl 4T 572 BTH TH
REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
S SUB SUB SUB SUR SUB J SUB SUB
3r - 1 40001 ——7 40002 1 40003 7 40004 —— 40005 ——1 40006 1 40007 1 40008 = -
SH18 2-AX1S
2-AX18 IXITIAL
SELECT SETTING 2 |
ir Ly hm 1 00001 73 00001 1 0 T 00005 - 00000 71 00000 7 00000 Fr—C ) —
11018 00203
sh Jooow0  f-{ome oo Howo  [low oo Homo  [HHoow :
2418 2-AXIS 2-A15 2-M15 2-A%18 2-X1S 2-4418 2-AX1S
15T D 38 ATH 5 6TH TH BTH
REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
SUB SUB J SR SUB SUB SUB SB SUB
[ - 40011 —— 40012 40013 1 40014 ——7 40015 40016 | 40007 1 40014 — bl
SEN signal (absolute value zero point matching) setting and output circuit N
Network N37
INTERNAL COIL
INITIAL 17
SEITING 2 1-AX1§ 1-AXIS
COMPLETION  SELECT SEN SIGNAL ON
T | 1 0000 ook brjom0 - e y——
g ot 00004
INTERNAL COIL
SEN SIGNAL
) MANUAL START B
] - — 000K —— 00000 1 000K 1 -
e
1-AX15 1-AXIS 1-AXIS
1T am 3RD
REGISTER REGESTER REG1STER
SB SUB SB
3t T oo Hme  HHaoos 1
SH18
2-MIS 2-AXIS
.l SELECT &EN(S[;JNAL 1]
o 1 o
st doo00 oo FHowo :
2-AXIS 2-KIS 2-KXIS
18T 2N ]
REGISTER REG1STER REGISTER
SUR SUB SUB
6 a0 a0z FHams 1
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11.2 INITIAL SETTING LIST (Cont'd)

Setting of accel/decel speed setting and output circuit

Network N38
INTERNAL COIL SW1T
SEN SIGHAL 1-AXIS
COMPLETION  SELECT
17— | iy 0000 | 00000 0E000
{1017
INTERNAL COILY
ACCEL/DECEL
SPEED SETTING
HARIIAL START ‘
2T Joooo Hooo00 . HH 00000,
i-AXIS 1-aXIS _ 1-AX1S
181 ) o
REGISTER REGISTER REGISTER
B SIB sIB
3t + Jao0r ¢ oo 40003
WIE
2-A%IS
4 ] 00010 00000 2000
o
5t Hooooe - oooos 00000
2-AXIS 2-M1§ . 2-aX18
st - || |20 L
REGISTER REGSSTER REG1STER
SUB SUB SUB
6+ — 40611 I 40012 40013

Automatic positioning setting the 4th-step setting circuit

..7( )_

Network N39
[-AXIS
POSTTIONING  SWIT
SETTING 3RB  1-AXIS
STEP SELECT
17— |1— 00000 ' 00007 000 Foase {00003
4013 1107
2r - 00000 - 00000 00000 —— 00000 —— 00000
1-AXIS 1-AXis 1-aXIS }-AX1S 1-AXIS
15T . 20 R0 - 4TH 5TH
REGISTER REGISTER REGISTER REGISTER REGISTER
SUB SUB SUB |_ SUB SUB
3t — 40001 —— 40002 40003 40004 = 40005
2-AX18 .
POSITIONING S8
SETTING D 2-AX1S -
STEP SELECT
4~ 00000 i (0006 00000 1 07500 1 00003
4 11018
5 00006 1 00000 00000 1 00000 =11 00000
2-AXIS 2-8X18 2-AXIS 2-A%1S 2-AXIS
1ST ol 3RD 4TH 5TH
REGISTER REGISTER REGISTER REGISTER REGISTER
T | SUB SUB ’ SUB SUB SUB
6 -1 40011 —— 40012 40013 —— 40014 —— 40015

- 192 -

2-AXIS
ACCEL/TDECEL
SPEED SETTING

1-AXIS
POSITIONING
SHITING 4TH -

..._( )__

. 4014

2-AXIS
POSITIONING
SETTING 4TH
STEP




Automatic positioning setting the 3rd-step setting circuit

Network N40

1-AKIS
POSITIONING  swi7
SETTING 20D 1-AXIS

STEP

SELECT
1 oo | oo 60 00 oo -
012 i ( i
2t Jooooe  H{oooo oo Heeoe  Heome
1-AXIS 1-AXIS 1-4X1S 1-AXIS 1-AX1S
157 Pl 0 4 SmH
REGISTER REGISTER REGISTER REGISTER REGISTER
3t w001 e 000 40004 40005 L
2-hKIS
POSITIONING  SWI8
SETTING 24D 2-A%IS
4 Eﬁ? 1 00000 00004 20000 04000 20002
Sbe 11018 F i
5| H00000 oo oo oo o -
2-B4iS 2-AX1S 2-AX1S 2-AXIS 2-A%1S
157 0 3 am 5TH
REGISTER REGISTER REGISTER REGISTER REGISTER
. SUB S8 S0B SUB S8
6 4 40011 H 40012 1 40013 - 40014 - 40015 -
Automatic positioning setting the 2nd-step setting circuit
Network N41
1-AXIS
POSITIONING  SWL7
SETTING 1ST  1-AXIS
Ty ——-{ 00000 20007 05000 04000 00001
SELECT - L | || L
TMOKI 11017
2| Jooe oo oo [ oo oo
[-AXIS 1-AXIS L-AXIS 1-4X1S 1-AKES
15T 3R 4TH 5TH
REGISTER REGISTER REGISTER REGISTER REGISTER
S8 SUB SUB SUB SUB | ]
K] - 40001 - 40002 H-1{ 40003 L 40004 - 40005 L
2-AX18
POSITIONING  SW18
SETTING 1ST  2-AX1S
EP 00000 00002 00000 03000 00001
4 - - - e
Mllgl nogs i} 1
5f 00000 =owoe oo oo Moo -
2-A%1S 2-4%1S 2-8X1S 2-AXIS 2-AX1S
18T 2ND 3RD 4TH STH
REGISTER REGISTER REGISTER PEGISTER REGISTER
SiiB SB SUR SUB SiB
6l a0 Fleoe  Hewos Hdawod Hllams L

- 193 -

..._{ )_

..._.;( J—

1-AXIS
POSITIONTNG
SETTING 3D

04013

2-AXIS
POSTTIONING
SETTING 3RO

04033

IS
POSTTIONING
SETTING 24D

04012

2-A4IS
POSITIONING
SETTING 2ND
STEP

032




11.2 INITIAL SETTING LIST (Cont'd)

- Automatic positioning setting the 1st-step setting circuit

Network N42
INTERNAL COIE
ACCEL/DECEL,  SWIT
SPEED SETTING 1-AXIS
COMPLETION  SELECT .
14 0300 =1 00010 1 00000 03000 = 00000
o7
INTERNAL COI
POSETTONING
SETTING
MANUAL START
2—(1!&——— - 00000 =t 00000 -+ 00000 00000 i 00000 -
1-AX1S 1-8XI§ 1-AX18 1-8X1S 1-AXIS
1st 20 3D 4 5TH
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1-axis automatic positioning setting output circuit

Network N43
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2-axis automatic positioning setting output circuit
Network N44
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Setting of variable speed operation and output circuit
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11.2 INITIAL SETTING LIST (Cont'd)

Setting of JOG setting and output circuit
Network N46
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Setting of notch-point setting and output circuit

Network N47
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Setting of zero return setting and output circuit
~ Network N48
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Setting of special positioning setting and output circuit
Network N49
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11.2 INITIAL SETTING LIST (Cont'd)

Setting of current value setting and output circuit ' N
Network 50 5 '
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Servo ON/OFF command éircuit _ ‘ K N
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Servo ON/OFF output circuit

Network N52

Sd1T
INTERNAL COIL 1-AXIS INTERNAL QOIL
SEWOl | SEl.IEC:[ SER‘\JUI OFF
E R P

LT

1-AXiS 1-aX15
SERVO ON

Cals T

Wi
INTERNAL COIL 2-AX1S

SELECT |
ke

B —
001

INTERMAL COIL
SERIO 06 SELECY SERO 067
i 0
101 o06s
I8
2-8XIS 2-aX18
SERVO ON SELECT
¥ i
fm

1-axis stop command output circuit

Chds

4
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11.2 INITIAL SETTING LIST (Cont'd)

2-axis stop command output circuit
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Synchronization mode release command circuit

Network N55
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Synchronization mode release output circuit
Network N56

The first and second lines in the network do not have to be fixed to masler axis (1-axis).
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External pulse input enabled command and output circuit
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11.2 INITIAL SETTING LIST (Cont'd)

Various operation commands (1)

Network N58
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Various operation commands (2)
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Error code reset and display changing output circuit

Network N60
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11.2 INITIAL SETTING LIST (Cont'd)

Other output circuits (1)
Network N62
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Other output circuits (2)
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MEMOCON-SC 2000 SERIES 1/0
POSITIONING MODULE B2833

DESCRIPTIVE INFORMATION
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