
Seiko RT 3200Seiko RT 3200

• Extremely fast cycle time assures you
higher throughout and increased
productivity.

• Most powerful control system, insures
quick system implementation and
modular design and proven reliability
make this robot very flexible and easy to
service.









Seiko D-TRAN XY 3000



• High speed, 4 axes, DC Servo, with simultaneous control. User-friendly DARLTM programming language.

•

• Configuration 4 Axes

• Payload (At maximum speed) 1 kg (2.2 lbs)

• Arm Range A: Grip Rotation ±900 deg.

• X: Horizontal Reach 300 mm (11.81 in.)

• Y: Horizontal Traverse 200 mm (7.87 in.)

• Z: Vertical Stroke 100 mm (3.94 in.)

• Speed A: Grip Rotation 7.5 rps (J = 2.0 gfcms2)

• X: Horizontal Reach 1000 mm (40 in.) / sec

• Y: Horizontal Traverse 1000 mm (40 in.) / sec

• Z: Vertical Stroke 500 mm (20 in.) / sec

• Combined Maximum 1500 mm (59 in.) / sec

• Accuracy (XY-plane) 0.030 mm (0.0012 in.)

• Repeatability ±0.008 mm (0.0003 in.)

• Resolution A: Grip Rotation 0.056 deg.

• X: Horizontal Reach 0.010 mm (0.0004) in.

• Y: Horizontal Traverse 0.010 mm (0.0004) in.

• Z: Vertical Stroke 0.010 mm (0.0004) in.

• Weight 105 kg (231 lbs)



• Degrees of Freedom 4

• Repeatability ±0.025 mm (±0.001")

• Payload (at max. speed) 5 kg (11 lbs., 30 lbs. at reduced
speeds)

• Vertical Insertion Force 31 lbs. (14.1 kg)

• Moment of Inertia o Payload (at max. speed) 105
gf∙cm∙sec2 (103 kg∙cm2)

• Pneumatics 3 lines

• Power Supplies for Sensors or Valve Solenoids 4

• Standard Language DARL II Version 4

• I/O Accessible through DARL II 16 / 16 (External) 8 / 8
(Gripper)

• Manipulator Weight: 130 kg

• ControllerWeight: 35 kg

• Teach Terminal Weight: 2.5 kg





XYZ actuator



Seiko Pendant



Seiko D-Tran



Cylindrical Robots

– Fast Cycle Time & High Repeatability

– 3rd Generation Design

– RT3200 Upgrades to RT3300

– Powerful Controls

– Product Brochures

– CAD Drawings



• Cylindrical Coordinate robots are a unique geometric design that has
been highly refined by SEIKO.

• The RT3300 is hybrid mix which incorporates the rotary motion of
the SCARA and the linear motion of a CARTESIAN.

• The Z axis is located inside the base, resulting in a compact end-of-
arm design that allows the robot to "reach" into tight work
envelopes without sacrificing speed or repeatability.

• Fast Cycle Time & High Repeatability

• The RT3300 has a standard cycle time of 0.8 seconds The R axis
itself is comprised of a high quality rack and pinion gear design and
is repeatable to +0.015mm.

• 3rd Generation Design

– The RT3300 is based on the proven design of the highly successful RT3200
robot. Using the same robust mechanics, this unit now incorporates AC Servo
motors for reduced maintenance as well as the powerful SRC310A
robot/workcell controller. All cables and pneumatic lines are neatly routed
through the inside of the R axis , reducing wear and making for clean end of
arm designs.



• Upgrade Your RT3200 Robot to an RT3300

– With an install base of several thousand units worldwide, the RT3200 has
proven to be one of the world's most popular and durable robots.

– At SEIKO, we regularly rebuild older RT3200's for our customers and re-
warranty them as new units.

– Now, with the introduction of the RT3300, our RT3200 users may upgrade
their robots and benefit from both reduced maintenance and more powerful
controls.

– Contact our Customer Service group at service@seikorobots.com for more
details.

• Powerful Control



Powerful Controls

• With our SRC-310A Controller and SPEL
for Windows graphical user interface for
development, Seiko has redefined the term
easy to use.

• Many of our customers have experienced
significant reductions in development time
due to the ease with which our robots can be
programmed.











The Seiko RT-3000 Work Cell



DARL Programming Manual

• OBJECTIVE:

– 1. Safety Considerations

– 2. Operation of the robot control

– 3. Startup and Shutdown Procedures

– 4. How to enter and edit a DARL program

– 5. How to teach the Translation Points in a DARL
program

– 6. How to use the robot Input/Output signals for
user defined purposes.



SAFETY NOTE:

• The robot can move very quickly and is capable of causing severe
injury. When working around the robot keep in mind that the robot
may move at unexpected times. Keep out of the robot work space if at
all possible when the robot power is ON. NEVER-NEVER put your
head into the robot work space. THINK ABOUT NO. 1 FIRST,
namely yourself.

• The conveyor can cause injury also. Keep clear of the conveyor when
it is operating. Don't get your clothing caught in the conveyor.
Pneumatic actuators and grippers can exert considerable force. Keep
your fingers out of grippers, lift stations, and other air operated
devices.

• Do not probe the interior of the electrical equipment control
enclosures when the power is ON. Some of these have high voltage
signals which can cause injury.



INTRODUCTION:
• CAUTION:

• In the procedures to follow PLEASE PLEASE do not use
the CALIB command.

• If not done properly this can cause considerable trouble and
it will only delay your progress.

• Portions of the Seiko Robot Instruction Manual have been
provided to each student.
– This will be referenced in portions of the experiment procedure.

• Review the pages from Chapter 1 of this manual.
– This will provide a general description and specifications of the

robot.

• Note that the FAU robot installations include additional
equipment not described in the Seiko manual.



INTRODUCTION:
• The purpose of this equipment is to provide the

Input/Output (I/O) interface between the robot and
the conveyor.

• It consists of:
– a: A Power Distribution Enclosure

– b. A System Interface Enclosure

– c. A Pneumatics Enclosure

– d. A Manual INPUT/OUTPUT Demonstration Box
(I/ODB)



STARTUP PROCEDURE:
• Incorporating these Interface devices into the system

requires some modification of the standard STARTUP
procedure.

• This will introduce you to the operation of the Teach-
Terminal and basic operations of the robot.

• Proceed as follows:
• 1. Turn on the Power Distribution Enclosure

• 2. Push the POWER ON button at the top of the door to the
System Interface Enclosure

• 3. Push the SERVO ON button at the top of the door to the
System Interface Enclosure.

• 4. Perform the operations provided in Chapter 3 of the Seiko
Manual.



EDITING AND RUNNING A ROBOT DARL PROGRAM:

• The DARL language is very much like BASIC.

•  It is easy to use and understand. It in fact includes some BASIC commands as well as robot commands
like MOVE.

• Use the Teach-Terminal to enter the simple introduction program that follows.

– This program causes the robot to move to point 1 where it waits for a manual input signal to proceed. It then moves
to point 2.

• At point 2 it turns on the vacuum gripper. It then moves to point 3 where it turns off the gripper, prints a
message to the operator, waits for a second input and then repeats the process.

– This program has the basic elements of a PICK AND PLACE operation. It includes the DARL commands:

• Declarations of the coordinates of a TRANSLATION point.

• SPEED
MOVE
PRINT
INPUT (From the Terminal)
DELAY
IF/THEN
GOTO
OUTPUT
STOP
END
Comments



• An explanation of these commands follows: (Refer to the program
listing as you read this)

• In line 10 SPEED 20 sets the speed at which the robot moves. The
syntax is SPEED <n>. n is a number from 1 to 300. The default value
is 100, 1 is slow,300 is very fast. Use a slow speed when first
checking out a new program.

• Locations of points where the robot is to move are called
TRANSTATIONS. They are designated by T<n> where n is a
number.

– TRANSLATIONS are defined near the start of a program. Lines 20,30, and 40
declare the three robot positions used in this program.

– The four numbers refer to the X Y Z and A coordinates of the point.

– Refer to page 9-16 in the Seiko Manual for details on entering and teaching
TRANSLATION points.



• Lines 10,20 etc include comments. Comments are for people not
robots. Comments make the program more readable and easier to
understand. The robot ignores the comments. Comments are
introduced by an apostrophe. Note that lines 90 and 130 have no robot
commands, only comments.

• Lines 50,110, and 150 are the move instructions. These cause the
robot to move to the designated TRANSLATION points.

• Line 60 prints a message to the operator. This provides a method to
program information to the operator. If used with the INPUT
statement as in lines 70 and 200 it enables a method for any required
operator interaction.

• For the INPUT command DARL interprets the ASCI value of the first
letter of the INPUT response.

• In lines 70 and 200 if the input is Y the robot interprets the response
as 89, the ASCI value for the letter Y.



• Lines 80,100, and 210 include the GOTO command. It causes
execution to continue at the indicated line number.

• In line 60 the output is intended for the operator. Line 120 is another
form of robot output. It turns on the gripper.



• The robot has provisions to control 16 separate devices such as the
gripper. It can also receive signals from external devices such as
sensors. External INPUT/OUTPUT (I/O) commands  will be
discussed in a subsequent section.

• The DELAY command is used in lines 140 and 170. The syntax is
DELAY <n>. n is the time delay in milliseconds. The robot delays
execution of the next command for the specified time.

• When the gripper is turned on in line 120 notice the time delay before
moving to point T3.

• Line 240 causes the program to STOP. If the START button on the
Teach-Terminal is subsequently pushed execution will continue at the
next statement. PRINT in line 260 will verify START after STOP.

• END in line 280 stops execution and returns the Controller to
MONITOR mode.



• Line 120 turns ON the vacuum gripper while line
160 turns it OFF.

• This is a special I/O format for Model RT3000 and
Model TT3000 robots due to a unique arrangement
of the gripper control valve.



EXAMPLE PICK AND PLACE PROGRAM

• 10 SPEED 20 'Set the speed to a slow value for checkout
20 T1 400 -70 -25 50 'Define the first point T1= 400 -70 -25 50
30 T2 290 -275 -50 90 'Define the second point T2= =290 -275 -50 90
40 T3 -13 400 -17 -45 'Define the third point T3= -13 400 -17 -45
50 MOVE T1 'Move to point T1
60 PRINT "LINE 60"
70 INPUT "ENTER Y TO CONTINUE" S
80 IF S = 89 THEN GOTO 110
90 '89 is the ASCI value for Y
100 GOTO 60 'Try again if S <> Y
110 MOVE T2 'move to point T2
120 OUTPUT +OG0 250
130 'This turns on the vacuum gripper
140 DELAY 2000 'Delay 2 seconds
150 MOVE T3 'Move to the third TRANSLATION POINT
160 OUTPUT +OG1 250 'Turn off the gripper
170 DELAY 200 'Wait for the gripper to operate
180 PRINT "DID I DO OK?"
190 'Another message for the operator
200 INPUT "ENTER Y OR N" S 'Provide an operator response
210 IF S = 89 THEN GOTO 50 'Test the INPUT response
220 PRINT "I NEED TO REST"
240 STOP 'Push START to demonstrate
250 'START after STOP
260 PRINT "GOT TO LINE 260"
270 PRINT "THE END IS NEAR" 'No operator response required
280 END



• Refer to the pages from Chapter 9 of the Seiko Manual and enter
EDIT mode. TYPE NEW and then type in the example program. Try
using the edit commands DELETE, NUMBER, RENUM, NUMBER
L#,1, LIST and other editor commands described in Chapter 9.

• Return to MONITOR mode and then enter DISP. Refer to Chapter 9
for a description of the DISPLAY mode.

• Return to MONITOR mode and HOME the ROBOT.Now enter
STEP. This is a debug mode for checking out new programs.

• Refer to Chapter 9 for details. Push START to execute each line of the
example program. Use the editor to correct any program bugs.



• Return to MONITOR mode and push START. THE robot will enter
INTERPETER mode and execute the program. Enter responses as
required. Demonstrate START after STOP and demonstrate entering
N instead of Y when a response is requested.

• STOP the program and use the JOG keys and the HERE T<n>
command to teach new points for the three TRANSLATIONS in the
program. Refer to Chap. 9 for details.

• Use the editor to change the SPEED to 100 and execute the program
again. Note the increase in speed.



INPUT/OUTPUT SIGNALS

• The Seiko robots include provisions for accepting input
signals from external devices.

• The input signals take the form of switch closures.

• Typically they are generated by sensors such as mechanical
switches, IR sensors, pressure switches, reflective sensors,
etc.

• DARL programs can test these input signals and modify the
robot operation according to the state of the signals.

• For example you might use a pressure switch to monitor the
compressed air supply used to operate the gripper.



INPUT/OUTPUT SIGNALS

• If the air pressure were too low the gripper might
not operate.

• In that case you would want the program to stop and
wait until the air pressure was adequate.

• This is easily programmed if the input signal is
provided.

• You might also use a sensor and input signal to
determine if the part feeder was empty.



• In a similar manner the robot can provide OUTPUT signals to control
external devices such as grippers, conveyor lift stations, part feeders
etc. The output signals also take the form of switch closures. The
operation of the OUTPUT signals is controlled by the robot program.



• The robot has a capability for accepting 16 INPUT signals through the
EXTERNAL I/O connector.

•  It can also accept 8 INPUT signals through the GRIPPER CABLE. It
can generate 16 OUTPUT signals through the EXTERNAL I/O
connector and 8 more through the GRIPPER CABLE.

• The GRIPPER CABLE is routed directly to the robot end of arm
hence I/O signals routed through the GRIPPER CABLE are intended
for operation of devices attached in this area.

• The signals routed through the EXTERNAL I/O connector are
intended for devices not attached to the robot such as part feeders, air
control valves, conveyor systems and similar.



• Chapter 5 of the Seiko Manual provides a detailed
description of the I/O signals and the DARL statements
associated with them.

– Review that material before proceeding.

• The robots which you will be using have three OUTPUT
signals connected to operate the conveyor system.

– The gripper OUTPUT signal controls an air valve which routes
compressed air to a vacuum generator used to provide suction at
the gripper.



• The conveyor OUTPUT signals are as follows:

– One signal controls an air cylinder which lifts the pallet off the conveyor and
locks the pallet in a fixed position so the robot can place a part on the pallet.

•  This device is called a lift station.

– A second signal operates a STOP device at the lift station.

– The STOP is used to stop or release a pallet over the lift station.

–  The third OUTPUT signal controls a similar STOP upstream from the lift
station.

–  This is called the QUE STOP. It is used to control flow of pallets to the lift
station.

–  All of these signals are permanently connected to the robot controller through
the System Interface Enclosure.



• It is possible to connect other devices into the System
Interface.

•  A small I/O Demonstration Box (I/ODB) is provided to
demonstrate how I/O signals are connected and
programmed.

• The I/ODB has 4 red LED which responds to robot
OUTPUT signals.

•  It has 4 manually operated switches which can be
connected as an input devices. The circuit diagram for the
I/ODB is shown in the Figure 1.



• Turn Off the power at the Power Distribution Enclosure.

• Connect four wires to terminals in the System Interface Enclosure.

• The red wire is to be connected to a +24V DC terminal.

• The black wire is to be connected to GND.

• The system Interface Enclosure terminals and LED display are
illustrated on the attached drawings.

• Your instructor will assist you with the details.

• Have your instructor inspect the connections before turning ON the
power.

• Figure 1: I/O Demonstration Box.



• Turn On the robot using the startup procedure.

• In Monitor mode:
• 1. Type DO OUTPUT +OE0. This should turn on the red LED

in the I/ODB. Also note that the terminal panel in the back of
the System I/O Interface Enclosure has LED indicators at each
I/O terminal. The LED at the panel terminal OE0 should also be
ON.

• 2. Now type DO OUTPUT -OE0. This should turn off the both
LEDs.

• 3. Turn off the switch on the I/ODB.

• 4. Type DO A = INPUT IE0.

• 5. Then type DO PRINT "A=";A. The Terminal should display
A = 0.



• Enter DISP mode and note the state of all I/O
channels as described in Chapter 9.

• Also note the LED at the I/O Interface Panel IE0.



• Now turn on the switch on the I/ODB. Note the LED on the
Interface Panel Terminal IE0.

• Again use DISP mode to determine the state of all I/O
channels.

• Use the editor to type the small program below.

• 10 B = 0
20 OUTPUT -OE0
30 A = INPUT IE0
40 IF B = A THEN GOTO 30
50 B = A
60 IF B = 1 THEN GOTO 80
70 GOTO 20
80 OUTPUT +OE0
90 GOTO 30



• Execute the program. Turn the switch on the I/ODB
off and on several times. Does the program perform
as you expect? This little program demonstrates the
ability of a DARL program to respond to and control
I/O signals.

• In Monitor mode:
• 1. Type DO OUTPUT +OE5. Expect the lift station to operate.

2. Type DO OUTPUT -OE5. The lift station should retract.
3. Type DO OUTPUT +OE4. This should operate the lift
station STOP.
4. Type DO OUTPUT -OE4. The lift station STOP should
reset.
5. Type DO OUTPUT +OE3 and then DO OUTPUT -OE3.
This should operate the QUE STOP.



• Place pallets over the sensor for the lift station, the
QUE sensor, and the down stream sensor.

• Observe the LEDs on the System Interface
Enclosure panel.

• The LEDs associated with IE1, IE2,and IE3 should
all be OFF.

• Use the DISP mode to determine the state of all I/O
channels.

• Remove the pallets from the sensors and repeat the
observations.



Figure 1: Box connections.



Figure 2:
Interface

box.



Figure 2: Interface box.



Figure 3:
Interface

box.



Figure 4: Power supply connections













Figure 5: The
teach terminal









Figure 6:Basic operations













Figure 7:Programmable function keys.



Figure 8: Jogging the robot.



Figure 9:Homing the robot.







Figure 10: Edit mode commands.


