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SCORBOT®-ER VPLUS ESHED ROBOTEC

Robot Arm Specifications

[tem
Mechanical structure
Operating range:
Axis 1
Axis 2:

Axis 3:
Axis 4:
Axis 5:

Radius of operation
End effector

Gripper opening

-Sensors

Hard home

Feedback

Actuators

Motor capacity
(axes 1-55J
Transmission
Maximum workload
Repeatability

Maximum path
velocity
Weight

Flexible House

Specification Remarks
Vertical articulated robot
310 Base rotation
+130/-35 Shoulder rotation
+ 130 Elbow rotation
+ 130 Wrist pitch
Unlimited(mechanically) Wrist roll

+ 1800 (electrically for ER V?
+ 570 (electrically for ER Vplus)
610 mm(24.4”)

DC servo gripper Include optical encoder;
parallel finger motion

75 mm (2.95” Without rubber pads

65 mm (2.56” with rubber peds

Gripper can measure object’s By means of software
size;Gripper can sense gripping

force
Fixed reference positions onall By means of
axes microswitch

Optical encoders on all axes

Electrical DC servo motors

150z. In70 Peak Torque(Stall)
Power for Peak Torque

Gears, timing belts, leadscrew

lkg (2.2 Ib)

£0.5 mm. (£0.02") Roll centerend of
gripper surface

600 mmi/sec ( 23.6"/sec)

Approx. 11 kg (24 Isz SCORBOT-ER V

Approx. 11.5kg (25 | SCORBOT-ER V plus

For pneumatic end ef?ector Factory installed
applications
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ELBOW

PITCH

SHOULDER

BASE

RobotArm Axes

Operating Range

MOTORS
INPUT & SWITCH
OUTPUT

LEDS

EMERGENCY
SWITCH

POWER
ON/OFF
SWITCH

+12VDC USER
POWER SUFPLY

GROUND

4 RELAY
QUTPUTS
POWER
LED

Controller Front and Side View

12 OPEN

COLLECTOR

OUTPUTS
1OINFUIO
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The following table gives the specifications of the SCORBOT-ER V
controller.See Figurés 1-8 and 1-9

Controller Specifications

ltem Specification Remark

Controller Type Real time, multi-tasking, stand ~ Terminal required for
alone, PID programming stage
only (PC+ATS software

recommende).

PID: proportional,
integral, differential.

No. of Servo Axes  Standard: 8 Each axis can also be
Maximum: 11 used as a user
controlled analog
output.

Groups of Control 11 axes can be devided into 3 Each group is
roups: A and B, and group ¢ independent. Full
?mdependent axes ) flexibility in operation.
Axes inferpolation in
, groupsA and B,
Axes Drive PWM, 20 khz WM: Pulse Width
: _ Modulation
Path Control PTP, CP, Linear, Circular; path ~ PTP: Point to Point
calculated by mathematical CP: Continuous Path
formulars; e.g., sine, parahola,
goms control cyclef , _
araboloid, Trapezoid, Open  With acceleration /
Loop free running deceleration. Can he
defined separately for
each group of contol

Path Control Profiles

Interpolation Articulation, linear, circular,
Functions; mathematical formula
Motion Speed Definable either by speed or  Programmable to a

by travel time between points. percentage value
within speed range
Access to Control Open or closed loop; PID

Parameters constants(Proportional, Intergral,
leferentlalg; Offset

CPU Motorola 68010

EPROM 384K hytes

Work RAM 04K bytes

User RAM 128K hytes User RAM is battery



No. of program lines
and positions

No. of programs in
User RAM
Multi-tasking

Inputs/Outputs

Home
Communication

Programming Methods

Teaching Position
Methods
Coordinates Systems
Sensors

Emergency Brake

Hardware Protection

Software Protection

12800 lines or 6375 positions
Sor anr comblnatlong; ed.,.
positions.

800 [ines and 400

Hundreds

Runs up to 20 independent

Brograms simultaneous

ly.
rograms can be editea/ while

othérs  running.
16 Inputs

Limit switch for each axis.

RS232 serial port

1 ACL: Usiné] a_rH terminal or
IXTIAT/PS-2

an IBMP
with ATS. Over 100
commans.

2. SCORBASE: Using an 1BM

PC/XT/ATIPS-2

l_Usingz ACL or SCORBASE
5wnhpu a Teach Pendant)
.Using a Teach Pendant

L Articulated (joints)
coordinates.
2. XYZ coordinates

Sensors interrupt capabilities
Red switch for emergency

brake

1 Current [imit on each axis
2. Automatic fuse on each

axis
1 Impact protection
2. Thermic  protection

3. Upper and lower range

64

backed up .
Each position requires
memory space e(i_ual
to two_program lines.
See ACL Reference
Guide.

Depends on lenght of
programs.

All inputs with LED
displays; 0V-1.5 VDC:
Input ‘On 2.5 V-
24VDC. maximum
Up.to 10 Limit
Switches.
D25 female connector.
XON/XOFF handshake
ACL: Advaced Control
Language; ATS:
Advanced Terminal
Software: See ACL
eference Guide for
cillo
SCORBASE  Level 5-
ACL Version

Reference Guide.

Absolute and relative
definitions

Sensors connected by
means of input tabs.
nghts up when
aclivated. Disconnects
power to motors and
resets the system.
Factory adjusted: user
adjustable.

Factory set: user
definable.



Troubleshooting

Power Requirements
Power Switching

User’s Power Supply
Motors Power Supply
erratlng Temperature

eight
Dlmensmns

2. CCD

Specifications

Pick Up Device
Picture Elements
Sensm(l;_ Area
Resolution
SYNC. System
Scaning System

SIN' Ration

Gamma Correct

Min. [lumination
Video Out

Horizontal Frequency
Vertical Frequency
Current

Operation Temperature
Lems Mount

Shutter Control

limits for each axis.
1 Built-In test routing

2. LED indicator on each
servo axis and on each

input/output

3. Software’ commands for
testing the performance of
each motor in open loop

and for testing each
encoder

100/110/230 VAC, 50/60 Hz
500

max.

Power ON, Motor ON
switches

+ 12VDC, 2 amp

+24VDC, 18 am
5-40 cg41 104 ° F)

A SLE

197(L)X 175" )xs.9" (H)

65

Test activated from
terminal/computer or
TP: tests servo axes,
10s and [imit
switches. ACL
commands: SET
ANOUT i] and
SHOW ENCO

5%

LED indicators for
each.

Regulated. Two
external tabs for each

R‘ole.
ot requlated.

1/3' CCD |ma%I sensor interling transfer type

012H x 492V

49mmx371m \59

More than 380 T
Internal SYNC.

525 Ilne/60 fields EI

625 line / 50 flelds
Better than 46dB (

A) 500 x 582 ( CCIR%
quipment to 1/

0.45/1 (set to 045 before shlpment)

03 lux/F 14

Composite 10 Vpp/75 Ohm

15,734 KHz (EIA) 15625 KHz (CCIR)

60 Hz (EIA) 50 Hz (CCIR)

100 mA MAX
-10°c - 455 °¢

C-Mount / Cs-Mount Capable With Adaptor

Auto 1/60 TO 1/10000 SEC
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Auto Shutter/Iris O{)tional By Slide Switch

Input Voltage 117VI60HZ, 220V /50Hz DC 12V

Dimension 5 ( ) x43 (H)x 140(D) 56( )x43 (H)x 107 (D)
mm mm

Net/Cross Weight 650 g/ 765 ¢ 3209/810¢

3, Frame Grabber

Vision 8 _
8-Bit Frame Buffer EV-681 (Version 1.0)

Vision 8" featuers:

o 512 x 484 pixels (plus 2 half lines)

o 8-hits per pixel = »

o 256 simultaneously displayable colors from a palette of 16.7 million colors,
or 256 grey scales _

Supﬂorts an Analog Monitor

Flash monochrome” digitizing from NTSC or Monochrome sources
3-pass color digitizing” from” RGB sources

External Genloc ,

Hardware Zoom 124, or 8 times

Hardware pan in both X and Y directions

Hardware maskable bit plane protection on CPU accesses

Software controllable input gain and offset

Fast pixel fill write mode: 4" pixels per money below 1 MB, controllable
through software

System Requirements

The following_ list details the minimum system configuration required to
support the Vision 8 frame buffer:

An IBM Personal Computer PC, XT, AT or compatible
DOS Version 2.0 or higher

512K base memory _

An Analog monitor for graphics | _

An RGB, NTSC, or black and white camera (optional)
LMB of EMS memory is required for color frame grabhing

Default Settings

Section 3.2 through 3.3.5 define and explain all the jumper and switch settings
on the Vision 8 Adapter in more detail. The following Table provides a
summary for your convenience



~ Function
Termination
/0 Port Address
Memory Address
Input Configuration

QOutput Configuration

Video Input Connector

Video Output Connector

Default setting
75 - ohm
218 HEX
D400 .
1 RGB inputs with
separate_ sync in,
2. Composite in only,
3. RGB_ and Composite
in with no sync on
green
4 volt level SYNC for
connection to an RGB
monitor, a comRosne
monitor, or VCR.
Connect the Camera
Connect the Monitor

Setting at Location:
Wi
JP5
Software
JP1/IP2

JP3 1 JP4

3
4



(perspective transformation)

(base robot coordinate frame)

(camera coordinate frame)
(image coordinate frame)

(pixel coordinate frame)
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(perspective transformation)

(inverse perspective transformation)
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XC yC
(pixel)  (pixel)
2541 2012
4151 4294
5544 6254
1091 4896

264 2417
(xcy0
(XbYhzh
(XbYhzy
CCD

39.42
4391
43.24
30.87

xbem)  Yhem)  zhblem)
268 1962
146 1972
864  19.69
16 1985
243 1972

38.16

*(radial lens distortion)

xkcm)

43.689
46.466
46.075
35.8%6
42.595

Yb(cm)

1.7380
-0.769
4.9846
-1.616
1.5238

zhjcm)

19.699
19.700
19.700
19.699
19.699
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{xjcmfi

-2
xc{cm)  yc(cm)
0.1614  0.3436
0.3081 0.1848
-0.0496 0.2085
0.3134  0.6479
0.1703  0.3885
lyjemfi )

xc(cm)

0.1948
0.3182
0.0425
0.3136

0.2024

ye(cm)

0.1926
0.0411
0.0499
0.1686

0.2313

CCD

XD (cm)

39.42
43.91
43.24
30.87

38.16

Yb (cm)

2.68
-1.46
8.64
-1.6

2.43

Zb(cm)

19.62
19.72
19.69
19.85

19.72
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