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Section 1

INTRODUCTION

GENERAL DESCRIPTION

The 4662 (Fig. 1-1) is an Interactive Plotter that is digitally stepped and controlled. It provides

permanent graphic recording capabilities for devices that have either the RS-232-C interface

(such as a Tektronix 4010-series Terminal based system) gfttie.GPIB (IEC)' interface (sucrae

the Tektronix 4051 Graphic System. This choice of interfaces allows the Plotter to be used

with a wide variety of systems and equipment.

Each axis of the plotter is propelled by a four-phase stepping motor. Each motor pulley drivesa

plastic-covered cable that is attached to the pen carriage to move the carriage along the

appropriate axis. Internal circuitry controls the number of steps in each axis to create the

appropriate vector. Each motor step results in .005 inch of linear motion in that motor’s axis.

The 4662 will accept paper sizes up to 11 inches (27.9 cm) in Y by 17 inches (43.2 cm) in X;

maximum plotting size is 10 inches (25.4 cm) by15 inches (38.1 cm). The Page Scaling feature

of the 4662 allows the plot size to be easily adjusted from the front panel to fit the paper size

being used. The paper is held in position by electrostatic attraction generated by the platen.

A complete list of 4662 specifications is found in Appendix A.

The 4662 performs three basic types of operations. It can print Alphanumeric characters,

drawing the ASCII character received on the plotting surface. (Refer to the Hardware

Alphanumerics description, found later in this section.) The Plotter can also produce graphics

by moving the pen across the plotting surface, lifting and lowering the pen to produce written

vectors only when desired. In addition, the (Graphic Input) GIN operation allows the Plotterto

act as a digitizer, transmitting the coordinate position of the pen along with pen status (up or

down) upon command. Actual implementation of these operations varies according to the

interface being used. Detailed instructions may be found in the Operation section, found later

in this manual.

'The GPIB interface is defined in IEEE Standard 488-1975: IEEE Standard Digital Interface for Programmable

Instrumentation. A description of interface characteristics is found in Appendix C.

1-1
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Other features of the 4662 include the ability to scale the alphanumeric character sizes

(independently from the plot size) and to rotate the alohanumeric characters. In addition, a |

number of plotters may be linked together with different device addresses assigned to each. In

this way, data may be sent to only one of a group of plotters, selectively.

PLOTTER INPUT and OUTPUT
When power is applied to the Plotter and it is connected into an operating system its operations

fall into two categories at the interface level. It can accept output from a host system, or it can

provide input to a host system. The operations that fall into each category are summarized in

Table 1-1. ,

TABLE 1-1

___ Plotter Input and Output Operations

Plotter Input Plotter Output

(accepts host output) (provides host input)

Plotter Graphics GIN (pen position & status) data

Alphanumeric Printing Status Information

Operating Commands Size Information

Block Acknowledge (RS-232-C only)

INTERFACES and OPERATION
As stated earlier, the 4662 has two resident interfaces available, RS-232-C and GPIB (IEC).

These interfaces are fundamentally different in their handling of data and in the types of

commands that they decode. This results in an instrument which is functionally identical

regardless of interface, but which is operationally different, depending on the interface being

used. That is, different commands are used from the two interfaces to cause the same

operations to occur.

For the above reasons this manual will break down Operation, Familiarization, and Installation

into discussions pertaining to the respective interfaces. Information of a general nature

pertaining to both interfaces will be located at the beginning of the section. Detailed

information by interface will be located later in the section.

HARDWARE ALPHANUMERICS

The Hardware Alphanumerics feature of the plotter allows alphanumeric text to be printed on

plots without requiring character generation software support by the host system. The ASCII

characters which are accepted include the 95 ASCII printing characters plus BEL, BS, CR, FF,

HT, LF, and VT Control Characters. A complete ASCII character chart is located in Appendix B.

REV. A NOV 1976
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The Hardware Alphanumeric capability is provided in a different manner with each interface.

Refer to the Operations section for details. The ASCII character functions are listed in Table 1-

2.

The Alphanumerics feature may be modified to suit the requirements of each individual plot by

the use of three modifying commands. These are Alpha Scale (which allows modification of

hy character size), Aloha Rotate (which allows rotation of the printing plane), and Alpha Font

(which allows selection of special character fonts).

TABLE 1-2

ASCII Character Functions

Character Received | Function

ASCII Printing Characters | All ASCII printing characters, upper case, lower case, and

Space are drawn on the plotting surface unless part of a

command sequence.

BEL The BEL character rings the bell on the Plotter. The bell is

normally used to alert the operator to a special condition or

operation.

BS (Back Space) The BS character causes the pen carriage to move back (in the

alphanumeric printing plane) one currently defined character

space.

CR (Carriage Return) The CR character causes the pen carriage to move back to the

currently-defined left margin on the present line. (If CR-LF is

selected on the rear-panel switches, a CR-LF sequence occurs.)

FF (Form Feed) FF is interpreted as a PAGE or HOME command when using the
GPIB interface. To perform the same function, it must be

preceded by ESC when using the RS-232-C interface. It causes

the pen to move to the HOME position, one character line-space

below the upper-left corner of the currently defined page.

HT (Horizontal Tab) HT causes the pen carriage to move ahead one currently-

defined character space on the present line. (The same

operation occurs for a SPACE character.)

LF (Line Feed) LF moves the pen carriage down one currently-defined line

space. It does not cause a space or a carriage return.

VT (Vertical Tab) VT is the opposite of Line Feed. It causes the pen carriage to

move up one currently-defined line space.

SPACE The SPACE character causes the pen carriage to move ahead

one currently-defined character space on the present line.

REV. A NOV 1976 1-3
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FRONT PANEL SWITCHES and INDICATORS

The following is a description of the function of each of the switches and indicators located on

the front panel (Fig. 1-2).

1-4

POWER SWITCH

The POWER switch is a rocker switch used for applying power to the 4662.

POWER INDICATOR

The POWER indicator is an LED that monitors the +5 V supply. When on, it indicates the

presence of power to the 4662.

PROMPT INDICATOR

The PROMPT indicator is an LED that may be turned on and off under external program

control. It is usually used to issue a prompt to the Plotter operator, indicating that the program

expects some operator action. When the PROMPT indicator is on, the automatic pen lift is

inhibited for convenience in digitizing.

ERROR INDICATOR

The ERROR indicator is an LED which, when on, indicates one of three conditions (Error bits in

the status word):

1. A transmission error when operating with the RS-232-C Interface.
2. An internal plotter error (none are currently defined).

3. An external programming error, such as an illegal or undefined function.

The Error bits are reset, and the ERROR indicator turned off, by an external program Read

Status Word @ command or a Reset command. The Error bits can also be reset by cycling the

power off and then on again to restart the Plotter, or by releasing the LOAD button.

LOAD SWITCH

The LOAD switch is used when a new sheet of paper is to be loaded into the Plotter. When the

switch is pressed in, the Plotter will lift the pen from the plotting surface and move it to the

upper-right of the platen. In addition, the electrostatic paper hold-down is turned off to allow

REV. A NOV 1976
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removal and replacement of paper. The LOAD switch remains in, once pressed; it is released by

being pressed again.

While the LOAD switch is pressed in, external communications activities of the interfaces are

not disabled. However, any commands in the input buffers are deleted, and processing of any

further motion commands received is suppressed. (Non-motion commands are processed as

usual.) When the LOAD switch is returned to its normal (out) position, the electrostatic paper

hold-down is restored and the Plotter is ready to accept manual or program-initiated

commands.

NOTE

Pressing the LOAD button does not clear the Plotter Output queue.

LOCAL SWITCH

The function of the LOCAL switch varies with the interface in use. The switch locks in when

pressed; it is released by being pressed again.

When the LOCAL switch is pressed in while operating through the RS-232-C interface, data

communication will be between the Plotter and the terminal only. Communication between the

Plotter and the modem is disabled.

When the LOCAL switch is pressed while operating with the GPIB interface, the Plotter will

ignore all commands. To the controller, it will appear that the Plotter is not connected to the

bus.

Regardless of the interface, when the LOCAL button is released the STATUS WORD error bits

are cleared and the ERROR indicator turned off. Also, any action of the LOCAL button causes

the commands currently in the input buffer to be deleted.

PEN SWITCH

When the PEN switch ts pressed, the up-down state of the pen is changed. That is, if the penis

up when the button is pressed, the pen will be lowered to the plotting surface, and vice-versa. If

the plotter is busy when the PEN button is pressed (executing a Move, Draw, or Alphanumeric

print command), it will ignore the PEN change command.

CALL SWITCH

The CALL switch is used to store the current coordinate position of the pen for transmission,

such as when the Plotter is being used as a digitizer. If the RS-232-C interface is in use when the

CALL switch is pressed, the pen coordinates are transmitted in accordance with the

communications protocol in effect at the time.

If the CALL switch is used in conjunction with the GPIB interface, two kinds of operations may

take place. If the CALL switch is pressed in response to a CALL GIN command, the pen

coordinates are sent immediately. If the CALL switch is pressed prior to receipt of a CALL GIN

command, the coordinates are stored in an internal queue. As soon as the coordinate values

are available, the Plotter asserts SRQ on the GPIB interface. This must then be serviced by a

CALL GIN command from the controller.

REV. A NOV 1976 | 1-5
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For both interfaces, the pen coordinates are stored when the button is pressed and placed into

the output queue when the button is released. If the output queue is full, the bell rings to

indicate that the coordinates have not been accepted.

If the CALL switch is held down for about 1 second (the bell will ring once) a system status ~

block is transmitted in place of the GIN coordinate block. This facility may be used to terminate

variable length GIN input sequences.

In addition, if the CALL button is held down until the bell rings twice, the Self-Test sequence is

activated. The Self-Test feature is described later in this section.

SET CONTROLS

The SET controls consist of two push switches; LOWER LEFT and UPPER RIGHT. Their

function is to alter the area on the platen which may be plotted upon. This is done by moving

the pen to the desired boundary point and then pressing the associated set key. Each time a

SET operation is performed, the button must be held pressed for about .8 second; the Plotter

bell will ring to signify that the SET operation is complete. This feature may be used for Page

scaling, Mirror Image, or Page Positioning, as described in the General Operating Instructions

section.

LOCATE CONTROLS

The LOCATE controls consist of two pushbuttons, marked LOWER LEFT and UPPER RIGHT.

When either of these buttons is pressed, the pen moves to the associated corner of the

currently-defined page.

POSITIONING CONTROL (JOYSTICK)

The POSITIONING control is a Joystick located on the front panel. It allows the operator to

manually move the pen to any location on the plotting surface. Direction of pen motion is

indicated by the direction in which the control lever is tilted; pen velocity increases with the

displacement angle of the control lever. ,

REAR PANEL CONTROLS

There are four sixteen-position rotary switches on the rear panel; each may be rotated by

means of a small screwdriver. These switches control many of the user-definable features of

the Plotter. These features vary according to the interface being used and include interface

selection. The specific switch settings and features are described in the Operation and

Installation sections of this manual, under each interface.
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SELF-TEST

The Plotter has internal self-testing features that perform two separate test types. One check

occurs when the Plotter is powered up; it automatically performs internal checks on the RAM

(buffers) and the ROM in which the controlling program is stored. In addition, the pen location

is initialized by moving it to the lower-right corner; the selected interface is then enabled. Ifan

error is detected in this sequence, the Plotter bell will sound continuously until power is turned

off.

The other self-test feature is activated by holding the CALL button depressed until the Plotter

bell rings twice. When the CALL button is released, the self-test sequence begins and is not

interruptible. The test consists of a predetermined plot, shown in Fig. 1-3, which may be

examined to determine plotter integrity. Refer to the 4662 Interactive Digital Plotter Service

Manual .

Plot ends here after Joystick use. /

Early units ended self-test with a \

dot rather than an X. ———__| /

—

Va
\

/
\

Please exercise the joystick:

1932-3

Fig. 1-3. Test Pattern Produced by Self-Test Feature.
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Section 2

OPERATION

ABOUT THIS SECTION

This section provides the operating and programming information necessary to use the 4662

Interactive Digital Plotter. Information in this section is divided into three categories: General

Operating Instructions, Program-Controlled Operation using the RS-232-C interface, and

Program-Controlled Operation using the GPIB interface. General Operating Instructions

includes all information pertinent to the Plotter regardless of the interface being used. This

includes Paper Loading and Positioning, Page Scaling, Mirror Image, and other information of

a general nature. }

Since programmed operation of the Plotter changes with the interface employed, the

programming information is divided into the two remaining sections by interface. These are

Program-Controlled Operation Using the RS-232-C interface, and Program-Controlled

Operation Using the GPIB interface. For detailed Programming and Operation information,

refer to the appropriate section for the interface you are using.

GENERAL OPERATING INSTRUCTIONS

APPLYING POWER

After connecting the plotter to an appropriate power source, rock the POWER switch to the

right to apply power. The POWER indicator will light, and the following sequence of events will

take place. The pen carriage will move from its present location until it reaches the right

boundary. The pen will then move down along the right boundary until it reaches the lower-

right corner, where it will stop. This process initializes the internal circuitry to establish the

plotting surface boundaries and initial pen position.

If the LOAD switch is pressed in when power is applied, the initialization process is the same

with one exception: when the pen carriage reaches the lower-right corner of the platen, it will

immediately proceed to the upper-right corner LOAD position.

LOADING PAPER

Push the LOAD button in to its locked position. The pen will liftand move to the LOAD position

(upper right corner), and the electrostatic paper hold-down will be disengaged. Carefully lift

the pen holder to the 45° or 90° detent position.

Remove any paper present on the platen, and position a new piece of paper on the plotting

surface. When using standard-size (11” by 17”) paper, the lower-left corner of the paper should

be positioned to the lower-left corner of the platen. The bottom edge of the paper should lie

evenly along the paper guide (Fig. 2-1).
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Press the LOAD button to release it from its locked position and activate the electrostatic paper

hold-down. If “bubbles” appear between the paper and the platen, smooth the paper across the

surface with your hand. Lower the pen to the "ready to plot” position.

INSTALLING A PEN | }

Press the LOAD button to lift the pen from the plotting surface and move the pen to the upper- —

right corner. Manually lift the pen to the 45° or 90° detent position to avoid accidentally

marking on the plotting surface.

Remove the pen (if one is installed) by turning it one-quarter turn counterclockwise. This will

align the tabs on the pen with the slots on the pen holder, and the pen may be removed (Fig. 2-

2). Place the pen cap over the tip for storage.
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NOTE

For maximum life, pens should always be capped when not in use.

To install a new pen, align the tabs on the pen with the slots on the pen holder and install the

pen into the holder. Turn the pen one-quarter turn clockwise to lock it into place. To ready the

pen for plotting, remove the protective cap and lower the pen to the "ready to plot” position.

Push the LOAD button to release it from the LOAD position and engage the paper hold-down.

MANUAL PEN POSITIONING

The pen may be positioned to any point on the plotting surface using the Joystick located on

the front panel. This is used for Digitizing operations, as well as with other controls for defining

plotting area size, orientation, and location.

The direction of pen motion corresponds to the direction in which the Joystick control lever is

tilted. The pen velocity is increased with the displacement angle of the Joystick control lever.

PAGE SCALING

The size of the defined page may be changed to any dimension 10 inches by 15 inches or less.

When the page size is scaled down, all alphanumeric and graphic data are plotted within the

scaled-down page, and will reflect any change in the X-Y aspect ratio.

To change the Page Scale, first use the Joystick to position the pen to the desired lower-left

corner of the scaled page. The lower-left corner of the scaled page may be the existing
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2-4

(default) corner or any other location on the plotting surface. Press the SET LOWER LEFT key

and hold it for about one second. The Plotter bell will ring to signify the completion of the SET

operation. (If the existing lower-left corner is to be used for the scaled lower-left corner, it is not

necessary to reset the position as described above.) Position the pen to the desired upper-right

corner location, using the Joystick; then press the SET UPPER RIGHT button for about one

second. The Plotter bell will ring to signify the completion of the SET operation; this also

completes the Page Scaling operation. Refer to Fig. 2-3.

Notice that reduction of page size is local scaling. That is, all incoming data is scaled down and

plotted at a reduced page size. No modification of incoming data is required.

PAGE POSITIONING

A scaled-down page may be placed in any position within the 10 inch by 15 inch plotting area.

This is accomplished by changing the lower-left reference point; itis not necessary to reset the

upper-right corner point when changing only the page position on the plotting surface. Refer

to Fig. 2-4.

To change page position, move the pen to the desired lower-left corner using the Joystick.

Then press the SET LOWER LEFT button and hold it for about one second. The Plotter bell will

sound to signify the completion of the SET operation.

NOTE

The upper-right corner location cannot be moved past the boundaries of the platen.

If the lower-left corner location is moved too far up or to the right, positioning either

the right or upper boundary past the platen boundary, the page is automatically

scaled to the boundary value. If the page is then moved back within the platen area, it

retains its “squeezed” page Size.
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SETTING FOR MIRROR IMAGE, REVERSED AND ROTATED PLOTS

. 1932-7

Fig. 2-5. Mirror Image Plot.
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Position the pen to the desired corner of the plotting area (this may be any corner), then press

and hold the SET LOWER LEFT button for about one second. The Plotter bell will ring to signal

the completion of the SET operation. Position the pen to the opposite corner of the platen, then

press and hold the SET UPPER RIGHT button for about one second. The Plotter bell will ring

again. Using this procedure, the upper-right and lower-left corners may be set in any corner.

Plots can thus be made backwards (Mirror X), upside-down (Mirror Y), or both.

RAISING AND LOWERING THE PEN

Pressing the PEN button changes the up-down state of the pen. If the pen tip is touching the

platen when the button is pressed, it will be lifted, and vice-versa.

When producing plots under program control, the Plotter automatically lifts and lowers the pen

to perform its MOVE, DRAW, and PRINT operations. These operations occurat the completion

of a commanded vector draw operation. If no further commands are received within one-half

second, the pen will automatically lift from the paper. This automatic pen lift function is

inhibited when the PROMPT indicator is on.

LOCATING THE PAGE BOUNDARIES

The existing page boundary locations may be checked from the front panel prior to executing a

plot, if desired. This is accomplished by pressing the LOCATE UPPER RIGHT and LOCATE

LOWER LEFT buttons to send the pen to those boundary points.

THE PROMPT LIGHT

The PROMPT light is used under program-control to notify the operator that some action is

required. Itis normally used to signal the operator that the CALL button should be pressed fora

GIN input to the host/controller. However, various programs may use the PROMPT light for

other signals, such as loading a fresh sheet of paper.
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PROGRAM-CONTROLLED OPERATION

USING THE RS-232-C INTERFACE

This section deals exclusively with commands and command formats that are used to operate

the Plotter under program control through the RS-232-C interface. Information on program-

controlled operation through the GPIB interface and with the 4051 Graphic System is found

later in this manual.

GENERAL INFORMATION

The RS-232-C interface allows the Plotter to be operated from a host computer transmitting

data over RS-232-C communication lines. Asynchronous full-duplex transmission can occur

at user-selectable data transfer rates of 110, 150, 300, 600, or 1200 baud. All data must be

transmitted in ASCII.

The RS-232-C interface has two connection ports on the rear panel, one fora terminal and one

for a modem. This arrangement allows the plotter to be "chained" to other devices, suchas the

Tektronix 4006-1 or 4010-series terminals, the 4923 Option 1 Digital Cartridge Tape Recorder,

or other devices with this type of RS-232-C interface. (Refer to Fig. 2-6.) This allows time-

sharing program preparation and execution to be performed.

When the Plotter power is off, the TERMINAL and MODEM ports are directly connected,

allowing direct terminal-to-modem communication. This terminal-to-modem communication

can utilize any line protocol or baud rate.

Refer to the Data Transmission description later in this section for communication

considerations when the Plotter is enabled.

OPERATING MODES

The 4662 has three basic operating modes; Alphanumeric (Alpha), Graphic Plot (Graph), and

Graphic Input (GIN). These modes are described in greater detail in the following paragraphs.

Alpha Mode

In Alpha mode the Plotter draws any of the printable ASCII characters received at the interface.

After each printed character, the pen lifts and moves to the lower-left corner of the next

character position. Other features of Alpha mode are the ability to scale the character size

(Alpha Scale), to rotate the characters (Alpha Rotate), and to select alternate characters

(Alpha Font). These features are described in detail in the Operating Commands description.

The printing and non-printing characters that cause Plotter response in Alpha mode are listed

in Section 1, Table 1-1.
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Graph Mode

In Graph mode, the pen can be positioned to any point on the 10 inch by 15 inch plotting

surface when operating with Standard plotting condition set. (Refer to Fig. 2-7.) When

operating with Copy plotting condition set, the plotting area is scaled to 10 inches by 13 inches

to retain the aspect ratio of the Tektronix 4010-series terminals. In this case, the right two

inches of the platen cannot be addressed. Referto the Switch Options section fora description

of the differences between Standard and Copy plotting conditions.

When operating in Graph mode, the display points are sent to the Plotter in the form of

coordinate messages. Each message consists of up to five data bytes. Two bytes provide the

basic Y coordinate information and two bytes provide the basic X coordinate information.

These bytes are called HIY, LOY, HIX, and LOX respectively. The fifth byte, XLOY, is an extra

bytes which may or may not be used, depending on user data resolution requirements. It

provides an extra two bits ofX data and an extra two bits ofY data for higher graphic resolution.

These coordinate message bytes are decoded by internal logic to determine the coordinate

position on the plotting surface to which the pen is to draw (or move). The bytes must be sent to

the Plotter in the format:

HIY, (XLOY), LOY, HIX, LOX

These bytes are represented by ASCII characters which have the appropriate bit combination

for that part of the coordinate. Refer to the Graphic Data Coding discussion for further

information on determining the characters for graphic-address messages.

13 inches-

1932-10

Fig. 2-7. Standard plotting condition vs. Copy plotting condition. Note that the right two inches are not addressable in

the Copy plotting condition; the Y-axis corresponds to the viewable Y-axis of the TEKTRONIX 4010-Series Terminals.

REV. A NOV 1976 2-9



RS-232-C Operation—4662 Users
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GIN Mode

GIN (Graphic Input) mode allows the Plotter to provide Graphic data input to the computer,

allowing the Plotter to be used for digitizing operations. In GIN mode, as well as when Plotter

status is requested, the Plotter logic converts the present pen position into data bytes

representing that location and transmits the bytes to the host. The conversion from pen

position to coordinate bytes is described in the GIN Mode Coordinate Coding discussion.

Refer to Fig. 2-8. |

OPERATING COMMANDS

The ASCII US and GS control characters are used to place the Plotter in Alpha and Graph

modes, respectively, as shown in Table 2-1. The US character sets the Plotterto Alpha mode. In

Alpha mode, the Plotter prints ASCII characters on the plotting surface as they are received.

The GS character causes the Plotter to enter-Graph mode. The first vector after a GS is

interpreted as an unwritten vector (move) unless the GS is immediately followed by a BEL

character. All subsequent vectors are written vectors (draws), until another GS is received.

NOTE

In Alpha mode an ASCII FF is ignored. The sequence ESC FF is interpreted as a

HOME command, sending the pen to the Home position near the upper-left corner

of the plotting surface.
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