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COPYRIGHT

This manual and the software described in it are
copyrighted with all rights reserved. (Sofiware, in the
context of this copyright, can be in any form,
including firmware.) Under the copyright laws, this
manual or the softwarc may not be copied, in whoie or
in part, without the written consent of
Summagraphics, except in the normal use of the
software or to make & backup copy. The same
propricuary and copyTight notices must be affixed w0
any permitted copies as were affixed 10 the oniginal.
This exception does not allow copies o be made for
others, whether or not sold, but all of the material
purchased {with all backup copics) may be soid, given
or loaned to another perston. Under the law, copying
includes translating into another language or format.
You may vse the sofiware on any computer owned by
you, but extra copics cannot be made for this purpose.

Copyright Summagrsphics Corporation 1988
All Rights Reserved.

Summagraphics Corporation

60 Silvermine Road

Seymour, Connecticut 06483-3507

U.S.A.

TRADEMARKS

Summagraphics and MM are trademarks of
Summagnaphics Corporation.

OTHER CERTIFICATIONS
The MM II is cenified by UL, CSA, and TUV.

West German EMI Compliance, Qass B, General
Permii: The MM IT iz shielded against radio
inierference in accordance with the provisions of Vig
1046/1984. The German Postal Services have been
advised that this device is being put on the market and
that they have been given the right to inspect the
seried for compliance with the wgulations. This
equipment has been tested conceming compliance
with the relevant RFI protection requirements both
individually and on sysiem level (to simulaie normal
operating conditions), However, it is possible that
these RF] requirements are not met under cerain
unfavorable conditions in other installations. I is the
user who it responsible {or complisnce of his or her
particular installstion. WARNING: COMPLIANCE WITH
APPLICABLE REGULATIONS DEPENDS ON TIE USE OF
SHIELDED CABLES. IT 1$ THE USER WHO J5S RESPONSIDLE
POR PROCURING THE APPROPRIATE CABLES.

Hiermit wird bescheinight, dass der MM 11 in
Uberzinsummung tmii den Bentimmungen der Vig
1046/1984 funk-enwtont Ist. Der deutschen
Bundespost wurde das Inverkehrbringen dieses Gerates
angezeigt und die Berechugung zur Uberprufung der
Seric auf Einhaltung der Bestimmungen eingeraumi,

FCC STATEMENT CONCERNING RFI
{Radio Freguency Interference)

The MM II generates and uses radio frequencies. If it's
not instailed and used in strict accordance with
Summagraphict’s instructions, the MM II could
mnerfere with your radio er television reception.

The MM I hat been tested and found to perform
within the Class B limits for & computing device
sccording © the specifications in Subpart J, Pan 18
of the Federal Communications Commussion {FCC)
Rules. The MM II design provides reasonable
proiection against RFI in & residential installation.
However, keep the {ollowmng in mind:

» Only Summagraphics acesssories md'optiom sold
for use with the MM II may be used.

+  Summagraphics Corporation is not responsible for
ndio or wlevision interfercnce caused by
unauthorized modification of the squipment.

+ Compliance with Class B specifications does not
guarantez that interference will not oceur in &
particular installation. So, if & problem arises, try
one or more of ihe following measures:

1. Re-orient the radio or TV antenna.

2. Move your computer equipment away from the
radio or TV.

3. Plug your equipment and the radio or TV inwo
separaie outets, o Lhat they're on different
branch circuits.

If necessary, consult & radio or ielevision dealer or
wchnician. Confirmed do-it-yourselfers may find the
booklet How to Idensify and Resolve Radio-TV
Inierference Problems heipful. ]t was prepared by the
FCC and is available from the U.5. Government
Prinuing Office, Washington, [.C. 20402, Stock No.
004-000-00345-4.



LIMITED WARRANTY ON MEDIA, MANUALS AND
SOFTWARE

If you discover physical defects in the scfiware media
or in the manuals distributed with the sofiware,
Surmmagraphics Corporation will replace the media or
manuals at no charge to you, provided you retem the
item to be replacad with proof of purchase, including
purchase date, 1o Summagraphics or 10 an authorized
Summagnphics dealer during the 90-day peried after
you purchased the sofiware. In some countries the
replacement period may be different; check with your
suthorized Summagnphics dealer.

Software, in the context of this warranty, can be in
any fomn, including firmware.

Even theugh Summagraphica has tesied the software,
SUMMAGRAPHICS MAKES NO WARRANTY OR
REPRESENTATION, EITHER EXPRESS OR IMPLIED, WITH
RESPECT TO THIS SOFTWARE, ITS QUALITY,
PERFORMANCE, MERCHANTABILITY, OR FITNESS FOR A
PARTICTULAR PURPOSE. AS A RESULT, THIS SOFTWARE
IS SOLD “AS 15", AND YOU, THE PURCHASER, ARE
ASSUMING THE ENTIRE RISK AS TOITS QUALITY AND
PERFORMANCE.-

THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE
EXCLUSIVE AND IN LIFU OF ALL OTHERS, ORAL OR
WRITTEN, EXPRESS OR IMPLIED, IN FACT OR INLAW.
No Summagraphics dealer, agent, or employee is
authonized to make any modification, extcnsion or
addition to this warranty.

Summagraphics reserves the right 1o make changes 10
the sofiware or iz documentation without notice. IN
NO EVENT WILL SUMMAGRAPHICS BE LIABLE FOR
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES RESULTING FROM ANY
DEFECT IN THE SOFTWARE QR TS DOCUMENTATION
(including but not limited to typographical, arthmeric
or listing errors), even if advised of the possibility of
such damages. In panicular, Summagraphics shall
bave no liability for any progmams or dau stored in or
used with  Summagraphics's products, including the
costs of recovering such programs or data.

Some sutes do not allow the exclusion or limitation
of implied warranties or lisbility for incidental or
consequential damages, so the sbove limilation or
exclusion may not apply w you. This warranty gives
you specific legal nghis, and you may also have
other rights which vary from sate to suie.

LIMITED WARRANTY ON HARDWARE

Summagraphics warmants to the original purchaser that
this equipment, including itis components and pans,
shall be free from defects in material and workmanship
for & period of ninety (90) days from the date of
shipment. Summagraphics’s obligstion under this
warranty shall be limited Lo repair or replacement, at
the option of Summagraphics, Fairfield, Connecticut.
Retum of & repaired instrument shall be F.O.B.
Summagraphic:, Fairfield, Connecticut. The above
warnnty is contingent upen normal uzage and dees
not cover productzs which have been modified without
Summagraphict's approval or which have been
subjected to wnusual physical or electrical siress or on
which the original identification marks have been
removed or aliered, The above warmanty will not apply
if adjusment, repair, or pans replacement it required
because of accident, neglect, misuse, failure of eleciric
power or sir-conditioning, humidity comirol,
transportation, or causes other than normal and
ordinary usage. To the extent that any of its
equipment iz furnished by 1 manufacturer other than
Summagraphics, the foregoing warranty shall be
applicable only to the extent of the warrancy furnished
by such other manufacturer. This warranty will not
apply to appearance terms, such as knobs, handles,
dials, or the like, nor o the pen cartidge or refiils of
the pen cartridge.

THERE ARE NO WARRANTIES WHICH EXTEND BEYOND
THE DESCRIPTION ON THE FACE HEREOF. The foregoing
obligstions are in liew of all obligations and
liabilitiet, including all warranties, implied or
suatutory, and suate Summagraphics's entire and
exclusive liability and Purchaser’s exclusive remedy
for any claim of damages in connection with the sale
or fumnishing of all equipment, including design,
suitability for are, operstion or instllation. In no
event shall Summagraphict be liable for any special
or consequential damnages.
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About This Book

This book provides the information you need to install, operate, and care for the MM® I 1201
graphics tablet. It describes the standard product configuration.

If you're new to graphics tablets or to the MM II, read through the entire book. Many aspects of
this product are interrelated and interdependent An overall understanding of it, before you start, is
very helpful.



Chapter 1
What is the MM II and How Does It Work?

Section A - What is the MM II?

The MM 11 is a graphics tablet A graphics tablet is an input device that translates graphic
information into digital information, suitable for computer manipulation. Its many uses include:

» steering a computer screen pointer
« picking locations on menus
* drawing and tracing

The components required for a functional MM II are:

+ the tablet

» a stylus or cursor
» an interface cable
* @ pOwer source

power supply
topticnal)

host DE interface !
cable

tablet

The tablet is like a drawing board. The stylus and cursor are hand-held devices that you use for
pointing or drawing on the tablet, The interface cable links the tablet to the host {computer).
The power source can be either the host or a power suppiy.



Section B - How the MM II Works

The MM TI tanslates the stylus/cursor position on the tablet into digital infermation and
communicates that information to the host The stylus/cursor pasition is expressed as an X,Y
coordinate pair. Cne coordinate pair is a report.

Valid reports can be callected only when the stylus/cursor is in the tablet’s active area and in
proximity:

= The active area is an 11.7-inch square area within the groove on the tablet surface,

» Proximity is the maximum distance above the active area that the stylus/cursor can be hald
and report a valid posidon. The proximity is approximately 1/2-inch, This means that the
stylus/cursor and tablet nesd not be in direct contact with each other to issue reports. You can
have up to a 1/2-inch of material (drawings, photos, eic.) berween the tablet and stylus/cursor,
and it will still issue reports.

The active area and proximity, in effect, establish a three-dimensional volume within which the
stylus/cursor can issue valid reports. Reports issued from outside this volume are out-of-prox
and, therefore, do not represent the current position of the stylus/cursor.

Reports are measured in counts of resoluticn. Resolution is the “fineness” of detail that the
tablet can distinguish. Resolution is expressed in lines per inch (Ipi) or lines per millimeter
(ipmm). This terminology is siightly misleading, however. Resoiution should be exprassed in
“bands per ...” or “lanes per ...” because these “lines™ have perceivable width at lower resolution
settings.

4 lines per inch (Ipi) 4 lines per inch {lpi)
X axis Y axis

-«—— one {ine of -«+— one line of
[ resolution resolution

The higher the resolution, e.g. 100 Ipi or 200 Ipi, the narrower the bands of resolution become.
Eventually, the bands become so narrow that they are easier to conceptualize as “lines™ of no
measurable width.

2



As previously stated, reports arc measured in counts of resolution. As shown below, each square is
one count of resolution. The tablet reports the same coordinates for any point within the

square.

4 lines per inch (Ipi

\Y&\\\\J%_ one count of

resolution

With different resoiution settings, you can get difTerent reports for the same tablet locaton. In the
ilustration below, points A and B are the same physical locations on the ablet, but their
coordinates are different because of the resolution scuing.

resolution is 4 lpi resolution is 8 Ipi
® A(22) IslA (23
| I
I |
| B30 TR eB (7.1
» (0.0) ongin | T (0.0) origin T 1]
AT A A T T e
points  absoiute relative points absolute relative
coordinates coordinates coordinates coordinates
A (2,2) A (4.4)
B 3.0 (1,-2) B (7.1) (3.-3)

Reports are in absolute or relative coordinates. Absolute coordinates are coordinates measured
from the the wablet’s origin (0,0). Relative coordinates are measured “relative to” the last
report location. In the illustration above, point B is issued after point A. Therefore, in relative
coordinates, point B is measured relative 1o point A.

The tablet defaults to absolute coordinates, However, you can change to relative coordinates with
the Relative Coordinates command, described in Chapter 4.

Section C - Commands: Controlling the Tablet’s Operation

You can control the MM II's operating characteristics, functions, and diagnostics with commands
from the host. These are described in Chapter 4, “Operating Characterisucs and Functions”, and
Chapter 7, “Checking the Graphics Tablet”, A summary of the commands appears in Appendix D.



This book represents the commands in ASCII. For your convenience, an ASCII conversion chart
appears in Appendix C.

The tablet accepis commands from the host at any rate, except as follows:

« After you turn on the tablet or issuc the Reset command, wait approximately ten milliseconds
before sending commands.

» Commands that require a tablet response: If you send a command to the tablet that regquires a
response, the 1ablet does so within two milliseconds. Wait until the host receives the entire
response before issuing another command to the tablet

Section D - Changing the Tablet Set-Up
The tablet is already set up to operate with a certain:

= baud rate: 9600 or Autobaud
« report format: binary or ASCI BCD
= parity: odd parity or no parity

The standard set-up is 9600 baud, binary rcport format, and odd parity. Your unit may be different.
(Chapter 3 explains each of these.)

You can change the set-up by alicring the hardware or with ccmmands from the host. Appendix B
tells you how to change the hardware. Chapter 4 describes the commands. Read these passages,
then choose the method most appropriate for your situation. Note that the tablet defaults to the
hardware set-up ecach time you wm on the wblct or scnd the Reset command.



Chapter 2
Assembly and Installation

The standard configuration includes the items lisied below. Yours may be different

* alablet

= a stylus or cursor

+ an interface cabie

* a power supply (optional)

» document clips

o an MM JI 1201 Graphics Tablet Technical Reference

In brief, 1o assembie and install vour MM II:

Connect the stylus or cursor to the tablet.
Connect the blet Lo the host and power source.
Turn the tablet on. '

Atach the document clips. (optional)

P - T T Y

Deuwziled instructions follow.

Note: Always have the computer and tablct power off when you artach or detach any part of the
MM [I.If the power is on, nothing serious happens to the MM I, but it might corrupt the fiie
Yyou are working with or cause the computer (o act strangely. (This is true for any computer

peripheral.)



1. Connect the stylus or cursor to the tablet

Plug the stylus or curser into the modular socket on the top right edge of the tables.

The cursor and stylus are interchangeable.

2. Connect the tablet to the host and power source

Plug the interface cable modular connector into the socket at the top left edge of the tablet

4]

ot

1/\

Next, plug the interface cable 25-pin D connector into the host communications port

The tablet can obtain power from the computer or from the MM II power supply. Cawion Never
power the tablet from both simultanepusly. Pin 9 and the power supply socket are connecled inside
the 25-pin D connecior. Therefore, power applied to one, also exists on the other. Ensure that
nothing is attached to the source not in use.

« Power from the host: The host must supply +12 VDC at 250 mA, less than 50 mV ripple, +/-
10% regulaton, and a rise time less than 100 milliseconds. Once you connect the tablet to the
computer, the installation is complete.



« Power from the MM II power supply: Plug the power supply barrel connector into the interface
cable D connecior.

Next, plug the power supply into a standard elecrrical oulet Use only an MM If power supply.
Subsrunng a different power supply couwld permamently damage the tabler.

3. Turn the tablet on

To turn the tablet on, press the on/off swilch. (Pressing it again, turns the tablet off.)

anjaff switch

power/prox light

=3

]/\

The power/prox light serves two purposes. First, it lets you know that the tablet is on and
receiving power, Second, it is a proximity indicator. The light remains Lt when the stylus/cursor
is in-prox. It blinks when the siylus/cursor is out-of-prox. If the light blinks when the
stylus/cursor is in-prox, one of two problems exists. Either, the stylus/carsor is not connected to
the tablet, or it is malfunctioning. (Service informaten appears in Chapter 8.)



4. Attach the document clips (optional)

The MM II comes with document clips. These are to steady documents on the tablet

—

document

The clips attach (o rails on the tablet underside. To attach them, you can push them straight on or
slide them up from the bottom.

E]___ .

Position the clips where they are comfortably out of your way. To remave the clips, slide them to
the bottom of the tablet



Chapter 3
Interfacing with the Host

For successful communication between the MM I1 and its host, they must have the same hardware
interface, baud rate, communications protocol, and report format

Section A - Hardware Interface
The hardware interface consists of one cable terminated with a 25-pin male D connector. (If the
computer requires a different connector, contact your Summagraphics representative for information

about adapters.)

The intarface accommodates RS-232-C and TTL. (Do not use both at the same time.}

RS-232-C/TTL Interface - 25-Pin D Connector Pin Assignments

Pin  Wire Name Description

1 @D protective, frame ground

2 TXD transmits data to host (RS-232-C only)

3 RXD receives data from host (R5-232-C or TTL)
7 signal ground return for dala

9 +12 ¥DC power to tablet from host

11 TXD transmils data w host {TTL only)

Pin 9 is for powering the tablet from the host. The host must supply +12 VDC at 250 mA, less
than 50 mV ripple, +/-10% regulation, and a rise time less than 100 miiliseconds.

Caution:
a) Never power the tabiet from the power supply and host simultaneously.

b) Pin 9 and the power supply socke! are connccied inside the 25-pin D connector. Therefore.
power applied to one, also exisis on the other. Ensure that nothing is atached to the source not in
use.



RS-232.C Interface

The R3-232-C lines are configured as DTE (Data Terminal Equipment). The signal levels comply
with standard signal levels for data transmission:

RS§-232-C Signal Levels*

Interchange Voliage

RS-232.C Interface -3V 1o 12V +3V w +12Y
Binary states 1 0
Signal condition Mark Spacs

*The source is the EJA Standard R§-232-C. Interface Between Data Terminal Equipment and Data
Communication Equipment Employing Serial Binary Daia Interchange, by the Engineering
Department of the Electronic Industries Association (Washington, D.C.: EIA, 1969).

TTL Interface

The computer port must provide full duplex, asynchronous, serial communications. The signal
levels for data ransmission are:

TTL Signal Levels

Interchange Voliage

TTL Interface 0V 1o +0.83V +2.4Y to +5V
Binary states 1 0
Signal condition Mark Space

Section B - Baud Rate

The MM 1 is available with 9600 baud or Autobaud. The standard setling is 9600 baud. {To
change the setting, refer to “Changing the Tablet Set-Up”, Chapter 1.}

Autobaud automatically matches the tablet baud rate to the host baud rate. The tablet supports 75
to 19,200 baud. After turning on the tablet, the first character it must receive from the host is an
ASCII space, <SP>. The tablet uscs this to identify the host baud ratc and 1o set its own
accordingly.

10



Section C - Communication Protocol

The MM II communication protocol is:
» number of start bits: 1
« number of data bits: 8
= number of stop bits: 1

+ parity: odd or none. (The standard product has odd parity.) To change the parity seming, refer 10
“Changing the Tablet Set-Up”, Chapter 1.

Section D - Report Formats
Your MM 1 is set up to use one of the following report formats:

= binary
+ ASCIIBCD

To change the format, refer to “Changing the Tablet Set-Up”, Chapter 1.

The reports are in counts of resolution, not in inches or millimeters. {Counts of resolution is
described in Chapter 1.)

11



Binary Report Format

Binary Format for Absolute Coordinates

M3 Lsa Transmission
7 6 5 4 3 yA 1 0 Sequerce

PH PR T Sx Sy Fe Fv Fa ist byte

0 X6 X5 X4 X3 X2 X1 X0 2nd byt

Q X113 X1z X111 X100 X9 X8 X7 3rd byte

v} Y6 YS Y4 Y3 Y2 Y1 YO 4th byte

0 Y13 Y12 Yl Y0 Y9 Y§S Y7 5th byts
Binary Format for Relative Coordinates

MSB LsA Transmission
7 6 5 4 3 2 1 0 Sequence

PH PR T Sx Sy Fe Fb Fa 15t byte

0 X6 X5 X4 X3 X2 X1 Xo 2nd byte

0 Y6 YS Y4 ¥YI Y2 YT YO 3rd byte
Key:

* LSB is the least significant bit. MSB is the most significant bit.

+ Fa, Fb, and Fc are the flag bits. They identify the status of the stylus and cursor buttons:

Stylus Buuons Cursor Buttons Fc Fo Fa
none pressed none pressed 0 0 0
tp button pressed 1 pressed 0 0 1
barrel button pressed 2 pressed 0 1 ¢
tip and barre] pressed 3 pressed LU S |
4 pressed 1 0 0
1+2 g 1 1
1+3 1 ¢ 0
1+4 1 0 1
243 1 0 1
2+4 1 1 40
1+2+3 1 1 0
1+2+4 111
2+3+4 1 1 1
1+2+3+4 1 1 1




I——=0
2——-)-#‘ CJd—r—— 4
~

L —— ]

Sx and Sy are the X and Y coordinate signs. 1 is positive. 0 is negative. In absolute
coordinates, the sign is always positive. In relative coordinates, the sign can be positve or

negative.

T is the Tablet Identifier. Your choice of 1 or 0. Command controlled.
PR is the proximity bit. 0 is in-prox. 1 is out-of-prox.

PH is the phasing bit, which is always 1.

X0, X1, etc. and YO, Y1, etc. are the X and Y coordinate bits.

13



ASCII BCD Report Format

The ASCTI BCD format depends on the coordinale system and resolution:

Resolution Absolute Coordinates Relative Coordinates

1 o 508 lpi (20 lpmm) XOOOLYYYY F<CR<LF> SOXCCK, SOYY Y F<CR><LF>
1000 Ipi or 40 lpmm XOOOLY Y Y Y Y F<CRoL F> SOOXCCX, SOOY Y Y F<CR><LF>
Key:

« X isan X coordinate digit, where each digit is an ASCII character from Q10 9
» 1is an ASCIl comma
* YisaY coordinate digit, where each digit is an ASCII character from 0 0 9

« Fis the stylus and cursor flag character, identilying the button status:

Srylus Buttons Cursor Butions

none pressed none pressed
tip button pressed 1 pressed
barre] button pressed 2 pressed
tip and barrel pressed 3 pressed
4 pressed
1+2
1+3
144
2+3
2+4
1+2+3
14244
2+3+4
I+2+3+4

LN IS TS s S - S V. R T Ny VLI N PR R 6 i e e 3}

1-———»0
2—>0 OF——4

= <CR> is an ASCI carriage retum character.
» <LF>is an ASCII line feed character.



Chapter 4
Operating Characteristics and Functions

The MM II has a variety of operating characteristics and functions that you can control with
commands from the host. For example, you can deline:

« repor flow
« tablet resolution
» tablet origin locaticn

The tablet accepts commands from the host at any raie, except in a few situations. These are listed
in Chapter 1, Section C, “Commands: Controlling the Tablet's Operation™.

So that the MM 1I is operable upon arrival at your facility, it is set to predefined default seaings.

The unit defaulis o these each time you turn on the tablet or issue the Reset command. A
summary of the defaults appears in the Resct command section and in Appendix D.

Section A - Controlling the Report Flow

The primary functions that control the report flow are Point, Remote Request, Stream, and Switch
Stream modes. The secondary functions are Report Rate, Increment Mode and Axis Update. These
are described below, but first, a few notes:

« Reports in binary have a proximity bit. (Refer the “Report Formats™ section for bit definitions.)

» Each report has flag bits. These identily the stylus/cursor butions that are acdvated when the
report was issued. (Refer the “Report Formats™ section for bit definitions.}

Point Mode

ASCH command: B

In Point Mode, the tablet issues onc report when you press a stylus/cursor button. If the
stylus/curser is out-of-prox, the last valid report is issued for each bution press.

15



Remote Request Mode

ASCI mode command: D
ASCT] migger command: P

In Remote Request Mode, the tablet issucs one report each time the host sends a trigger command.
Issue the mode command once. Thereafter, sead only a trigger command for each report After you
send the trigger command, the tabiet issues the report within ten milliseconds.

You can issue reports with the trigger even if the MM is in Point, Swream, or Switch Stream
mode. However, the reverse is not true: pressing a stylus/cursor button when the MM is in

Remote Request Mode does not issue a report.

When the stylus/cursor is out-of-prox, the tablet issues the last valid report each time it receives a
rigger,

Stream Mode

ASCH command: @

In Soeam Mode, the tablet issues reporis continuously, whether a stylus/cursor button is pressed
or not. The Repon Rate, described below, controls the number of reports issued per second.

If the stylus/cursor is out-of-prox and no bultons are pressed, the last valid report is transmitted
three times. If a button is pressed, the last valid report is issued continuously.

Switch Stream Mode

ASCI command: A

In Switch Strearn Mode, the tablet issues rcports continuously while you press a stylus/cursor
button. The Repert Rate, described below, controls the number of reports issued per second.

If the stylus/cursor is out-of-prox and a button is pressed, the last valid report is issued
continuously.

16



Report Rate

ASCI command
Report Rate equal to:
maximum throughput Q
maximum throughput + 2 R
maximum throughput + 8 s
maximum troughput + 32 T

The Report Rate function is an adjunct to Sxeam and Switch Stream modes. Use it to define the
number of reports the tablet issues each second. Maximum throughput is the default.

Maximum Report Throughput

Baud Raze  Binary Report Format Binary Report Format ASCI BCD*

Absolute Coordinates Relauve Coordinates Report Format
(reporis per second) (reports per second) {reports per second)

19,200 166 200 94

9500 116 157 55

4800 70 102 30

2400 39 60 16

1200 20 33 8

600 10.6 17 4

00 5.4 8.4 2

150 3.7 4.1 1

* Approximate rates. Throughput can vary with coordinate system and resolution seuing.

Increment Mode

Command Sequence: <mode command><increment value>

ASCI command
mode command 1
increment value <SP>w:2

Increment Mode is an adjunct to Remote Request, Sream, and Switch Stream modes. It is useful
for reducing redundant data output.

In Increment Mode, the tablet sends a repert only when the stylus/fcursor has traveled a minimum
distance in the X or Y direction. This minimum distance is the increment. The increment applies

to both axes and is measured in counits (of resolution). Its limits are 0 o 95 counts.

Note: When using Increment Mode, we recommend using a resolution seuing of 50 Ipi or higher.

17



How Increment Mode Werks

The last report issued becomes the center of an imaginary square. The square’s sides measure twice
the increment value. The stylus/cursor can move anywhere inside the imaginary square without the
tablet issuing a report When the stylus/cursor touches the square, the increment is meg, and the
tablet transmits a report. This point becomes the center of a new imaginary square. The process
repeats. The following illustraton shows the imaginary square created around a report point. The
increment is five.

The following example shows the reports issued as the stylus/cursor ravels actoss the tablet. The
increment is ten. We have assumed that the first point collected is the origin (0,0).

Y
;

!
20 |

20 k)

H
0.0

The points issued are:

Point Repont  Description

1 (0, First point ¢ollected in Increment Mede.
2 (10,5) The increment is met along the X axis. The tablet reports the sctual Y location.

No point is wansmitted berween points 2 and 3 because the stylus/cursor did not move ten counts in
either the X or Y direction.

3 (20,13)  The increment is met along the X axis. The tablet reports the actual Y location.
4 (30,7) The increment is met along the X axis. The tablet reports the scrual Y location.
5 {32,17)  The increment is met along the Y axis. The tablet reponts the acrual X location.
How 10 Use Increment Mode

Send the mode command, then the increment valye. The increment value is in counts (of
resoludon) and can be a decimal whole number from 0 to 95. (The default is zero.) Add 32

18



(aecumat), a requured otfse, to the desired increment, then convert the sum mto your prefered
number base. For example, if the desired increment value is 10 (decimal),

desired increment + 32 = incremert value = increment value = incremens value
in decimal in hexadecimal in ASCIl
= = = *
10 + 32 =4 imal 2 exadecimal ASCT

To disable Increment Mode, set the increment 1o zero with the ASCII space character, <SP>.

As we said above, the increment value is in counts. The length of a count ¢an vary depending on
the resolution and measurement system the Lablet is using. Therefore, the increment length can

vary:

Resolution  Measurement  Increment Value  Length of One Count  Increment Length

System (in Counts)
50 lpi v.s. 5 0.02 inches 0.1 inches
200 1Ipi U.5. 5 0.005 inches 0.025 inches

Checking the Increment

You can confirm the increment sclting with the zi command. Refer to the section “Z Commands™
later in this chapter.

with r M
« Point Mode and Increment Mode: Invalid combination. Point Mode overrides Increment Mode.

» Remote Request Mode and Increment Mode: When the tablet receives a (Remote Reguest)
trigger from the host, it issues a report. If the increment has not been met when the tablet
receives this trigger, the tablet reissues the last report. If the increment has been met when the
tablet receives this trigger, the tablet issues an updated report.

+ Stream Mode and Increment Mode: The tablet issues a report when the increment is met. It can
issue reports up to the established Report Rate. Also, when you press a stylus/cursor button,
the tablet reissues the last valid report twice, once when the button is pressed, and again when it
is released. (The difference between these reports is the button flag. The flag is set when the
button is pressed. It is zero when the button is released.)

s Switch Stream Mode and Increment Mode: If the increment has not besn met, the tablet issues

one report when a buuon is pressed. If the increment has been met and a bugton is pressed, the
tablet can issue reports up 1o the establishcd Report Rate.
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Axis Update Mode

Command Sequence: <mode command><update value>

T ¥

i lua

ASCII command
mode command G .
update value <SP> w2z

Axis Update Mode is an adjunct 10 Remote Request, Stream, and Swirf:':h'
particularly useful if you are using a grid on the (ablet, and you want mpo
intersection points.

In Axis Update Mode, the unit sends a report only when the styluslc 5
distancs in the X or Y direction. This distance is the update. The upda;é
is measured in counts (of resolution). Its limits are 0 to 95 counts. ‘%z &

Mode, whcn the update has besn met for one axis, the tablet repeats th_c lasi
axis. The following example shows the reports issued as the sxylus/cursor
The update is ten. We have assumed that the inital reference point is lhe. oIty
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The points issued are:

Point  Report Description

1 0,0 Reference point, the first point collected in Axis Update Mode.

2 (10.0) X update was met. Y was not. Last Y value repeated.

3 {10,10) Y update was met. X was not. Last X value repeated.

4 (20,10) X update was met. Y was not. Last Y value repeated.

No point is issued berween points 4 and 5 because the same report is not issued consecutively.
5 (30,10) X update was met. Y was nol. Last Y value repeated.

6 (30,20) Y update was met. X was nol. Last X value repeated.

How 10 Use Axis Update Mode

Before sending the mode command, place the stylus/cursor on the tablet at one of your desired grid
intersection points. Send the mode command, then the update value. The update value is in counts
(of resclution) and can be a decimal whole number from 0 0 95. (The default is zero.) Add 32
{decimal), a required offset, 1o the desired update value, then convert the sum into your prefemred
number base. For example, if the desired update value is 10 (decimal),

desired + 32 = updatevalue = updale value = wupdate value
updaate in decimal in hexadecimal in ASCIf

- = = "
10 v 32 = 42dnc'1mal 2Ahexade.cimal ASCI

To disable Axis Update Mode, sct the update 10 2ero with the ASCII space character, <SP>.

As mentioned above, the update value is in counts. The length of a count can vary depending on
the resolution and measurement system the tablet is using. Therefore, the update length can vary.
For example:

Resolution  Measwement  Update Value Length of One Count  Update Length
System (in Counts)
50 tpi u.s. 5 0.02 inches 0.1 inches
200 1pi U.s. 5 ¢.005 inches 0.025 inches
inig i wi her N

- Point Mode and Axis Updaie Mode: Invalid combination. Point Mode overrides Axis Update
Mode.

- Remote Request Mode and Axis Update Mode: When the tablet reccives a (Remote Request)
trigger from the host, it issues a repart. If the update has not been met when the tablet receives
this trigger, the tablet reissues the last report. If the update has becn met when the tablet
receives this trigger, the tablet issucs an updaied report.
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“Tablet can ssue reports up (o the established Report Rate,

Section B - Setting the Resolution

Resolution is the “fineness” of detail that the tablet can distinguish. Resolution is expressed in
lines per inch (Ipi) or lines per millimeter (Ipmmy). (A detailed definition of resolution appears in
Chapter 1.) Two resolution functions are available, Predefined Resolution and Definable
Resolution.

Each time you tumn on the tablet or issue the Resct command, the tablet defauits 1o a resolution of
500 1pi.

Resolution, Predefined

ASCIl command

Resolution seming of:

1 Ipi 1 Jowercase L)
2 Ipi n
4 1pi P
100 Ipi d
200 lpi e
10 lpmm (254 1pi) f
400 ipi 3
500 Ipi h
20 Ipmm (508 Ipi} i
1060 Ipi j
40 lpmm (1016 Ipi) q

Use these commands to set the tblet to one of the predefined resolutions listed above,

22



X axis resolution, low byte —_ wiwe rr

X axis resolution, high byte — 00 w17
Y axis resoluticn, low byte — 00 w FF
Y axis resolution, high byte —_— 00 o 17

The purpose of the Definable Resolution function is 10 let you match the tablet resolution to the
resolution of another two-dimensional device, e.g. a computer screen. With Definabile Resolution,

you can:

+ define the resolution of each tablet axis, independent of one another

« define the resolution to be any value from 1 10 508 Ipi.

Here is how 10 use Definable Resolution:

1. Determine the resolution that you desire for the entire length of the (tablet) axis:

» If the other device’s resolution is expressed in “units per ...”, such as 37 lines per inch,
multiply that number by the tabict axis length. Example:

other device's resolution x length of 1ablet axis = desired axis resolution
37 Ipi x 11.7 inches = 432.9 = rounded to 433 ... is the desired axis resolution

+ The other device may have a resolution expressed as the overall axes values, such as 800 by
1024 pixels.

X = 800 pixels
/-7 pixe ~

In this case, ensure that the length of the corresponding tablet axis divides evenly into the
other device's resolution. If it doesn't, the tablet runcates the resolution value w0 a whole
number.
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Example: Matching the MM 1I 10 a vertcal (portrait) screen with a resolution of 800 (X) by
1024 (Y) pixels:

other device's resolution | tablet axis length
800 pixels / 11.7 inches = 68.37 ... X axis

1024 pixels / 11.7 inches = 87.52 ... Y axis

The iablet would truncate these values to 68 and 87. Therefore, round them high 1o 69 and
88. (This ensures that the entire screen is addressable from the tablet.) Muitiply the rounded
values by the tabiet axis length to derive the desired resolution for the overall axis.

69 x 11.7 inches = 807.3 = rounded to 808 ... is the desired X axis resolution
88 x 11.7 inches = 1029.6 = rounded 1o 1030 ... is the desired Y axis resolution

2. Convert the desired axis resolution to a hexadecimal number. Example:

80scle.f:imal = 328l'u:::.i.decimal

losodecimal = 4061'1ex:decim.11

If the number is less than four digits, pack the left side with zeros. For example, 328 becomes
0328; 406 becomes 0406,

Separate the hexadecimal rumber into two two-digit parts, the most significant byte (high
byte) and the least significant byte (low byte). Example:

0328 = 03high byte 28k.v.v.u byte
0406 = 04,1 byie Clow byte

3. Now, you are ready to send the Definable Resolution command sequence to the tablet. In our
example of the 800 by 1024 portrait screen, the command sequence is:

command X low byte X high byte Y low byte Y high byle
72 28 03 06 04

Note: To change the resolution of only one axis, send 2eros as the other axis's resolution.

4, To verify the new resolution seutings, use the Send Configuration command.
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Section C - Other Functions

Absolute and Relative Coordinates (Delta Mode)

ASCI command
relative coordinates E
absolute coordinates F

These commands change the tablet's coordinate system. Absolute coordinates are measured from
the tablet’s origin (0,0). Relative coordinates are measured “relative to” the last report location.
(Refer 1o Chapter 1 for details.)

The tablet defaults to absolute coordinates.

When you change to relative coordinates, the lower left corner of the tablet becomes the active area
origin. Stylus/cursor movement up and 0 the right is positive. Movement down and to the left is
negative. (You can change the origin location to the upper left cormner with the Origin command.

Stylus/cursor movement down and to the right is positive; up and to the left is negative.)

Also, when the tablet is using relative coordinates, reports issued out-of-prox are zero.

Origin
ASCH command
Origin location:
upper left b
lower left c

Use the Origin command to define the location of the tablet’s origin (0,0). It can be the lower or
upper left corner of the active area. The default is the lower left

When the origin is in the upper left comer, Y coordinates are positive, not negative. This departure

from the standard Cartesian coordinate system is 10 aid in the compatibility between the MM II and
terminals with a screen origin in the upper lefl comer.
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Reset (to Defaults)

ASCIl command: <NUL>

The Reset command runs the Self Test diagnosiic function and returns the MM T o the defaults:

Axis Update: 0, Axis Update Mode off
Coordinate system: absolute
Increment: 0, Increment Mode off
Origin: lower left comer

Report Mode: Switch Stream

Report Rate; maximum throughput
Resclution: 500 lIpi

Tablet Identifier: 0

After the wblet receives the Reset command, there is a ten millisecond delay before it is ready to
receive further data from the host,

Send Coufiguration

ASCII command: a

Send Configuration sends a status report to the host. Among other things, it identifies the
resolution of each axis. This is especially helpful for verifying a Definable Resolution setting. The

report format is:

MsB LsB  Transmission
7 6 5 4 3 2 1 0 Sequence

1 PR T 1 1 Fe Fb  Fa Flag byte

0 b6 b5 b4 b3 b2 bl bO X low byte
o bl13 b12  bll bl0 bY b8 b7 X high byte
0 b6 bS5 b4 b3 b2 bl b0 Y low by
0 bl3  bl2 Bbil b1 b bR b7 Y high byte

Key:

LSB is least significant bit. MSB is most signilicant bit.
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« Fa, Fb, and Fc are the flag bits. They idendify the status of the stylus and cursor bunons:

Stylus Buttons Cursor Buttons Fc Fp Fa
none pressed none pressed 0 ¢ 0
tip button pressed 1 pressed 0 0 1
barrel button pressed 2 pressed 0o 1 0
lip and barrel pressed 3 pressed o 1 1
4 pressed i 0 0
1+2 0 1 1
143 1 0 0
1+4 1 0 1
2+3 1 0 1
2+4 1 1 0
14243 1 1 0
14244 11 1
2+3+4 1 1 1
1+2+3+4 I 1 1

]_’—_" Cl 1
72— Q=8
\ﬁg;_/[ 3

« T is the Tablet Identifier, which is 1 or 0.
+ PR is the proximity bit. 0 is in-prox. 1 is out-of-prox.

« b0 through b13 is the maximum X or Y value at the set resolution.

The configuration report does nof express the resolution in lines per inch or lines per millimeter.
Rather, the resolution is expressed as the 1otal number of counts over the length of the axis.

Example: The resolution setting is 200 Ipi. The X and Y axes are 11.7-inches lang. Therefore, the
resolution is 2340 for each axis. The Send Configuraton report is:

8 Transmission
Sequence

P9
(V3 )
—

Flag byte

X low byte
X high byte
Y low byte
Y high byte

[w I == I Bem B --IE
OO0 Q0 o] O
QO O L
_ D e D
[ I e e ) o B
Qo= O = O N
L= B == e |
coooco| o
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ASCH command

Tablet Identifier equal 1o:
zero 0 (zero)
one 1

Use this command 1o set a bit in the binary rcport format to a one or a zero. This can be helpful in
a dual-tablet configuration to distinguish betwesn the reports coming from one tablet versus the
other.

Transmission Control

ASCII command
Stop Transmission (XOFF) <DC3>
Resume Transmission (XON) <DCl>

The Stop Transmission and Resume Transmission commands act as software gates, controlling
data ransmission from the MM I 1o the host. They contol data flow, regardless of the report
collection mode (Stream, Point, etc.). Swp Transmission and Resume Transmission are
equivalents of the protocols XOFF and XON.

Stop Transmission places the tablet on standby. It is useful for systems that do not constantly use
the tablet End the standby state by sending the Resume Transmission command.

While on standby, the tablet can buffer up to ten commands, which it executes after receiving the
Resume Transmission command.

If you issue Step Transmission while data is being transmitted, no data is lost. The MM II severs
the data transmission at the end of the byie. When you issue the Resume Transmission command,
the tablet resumes operation.

Note: The Reset command does not canccl Stop Transmission.
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vommands:

ASCIU command

Anwbaud 2<5P><5P>
ASCT BCD repart format 2a
binary report format zb
8 data bits, no panty z8
8 data bits, odd panty 29
increment confirmation i
firmware identification 27
stylus/cursor idendfication s

The z commands include a varety of functions. Same can be used to override the set-up jumpers
inside the wablel. To void a 2 command, send the Reset command or re-power the tableL

» Autobaud: This command overrides set-up jumper AA It changes the default baud rate o
Autchaud, described in Chaper 2. The characwer <SP> is an ASCI space.

After issuing z<SP>, ensure that the host port is set 10 the baud rate you want Only then can
you issue the second <5P»>. The wablet respands with an ASCIH <ACK> at the new baud rate.

» ASCII BCD report format: This command overrides set-up jumper AB. It causes the tablet to
use the ASCIl BCD report format.

» Binary report format This command overrides set-up jumper AB, It causes the tablet 1o use the
binary repon format.

+ § data bits, no parity: This command overrides set-up jumper AC. It programs the UART to use
an 8-bit frame: 8 dawa bits, no parity. Aficr the command is executed, the tablet responds with
an ASCII <ACK>.

+ 8 datz bits, odd parity: This command overrides Jumper AC. It programs the UART 1o use a §-
bit frame: 8 data bits, odd parity. After the command is executed, the tablet responds with an
ASCII <ACK>.

+ Increment confirmation: This command Jcs you confirm the current Increment Mode value. The
tablet ransmits two ASCII hexadecimal characters followed by an ASCII carmiage requmn:
XX<CR>.

+ Firmware jdentification: This command scnds a character string 1o the host that identifies the
tablet fimmware version. The string is:

MM?2 }2x12 Tabler by Summagraphics Fimware Version x.xx<CR>

where x.xx is the firmware version and <CR> is an ASCIH carriage return.



« ‘Transducer identification: This command sends a character string to the host that identifies
which ransducer (stylus or cursar) is attached to the tablet. The string is one of the following:

CSR4<CR> ... for a four-bution cursor
CSR16<CR> ,.. for a 16-button cursor
STYLUS<CR> ... for a stylus

where <CR> is an ASCII carriage return.

Section D - Reserved Commands

Do not use the ASCH commands zh, 2d, or zf or their equivalents, They are reserved for factory
use. If you issue a reserved command by mistake, clear it by re-powering the tablet,
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Chapter S
Guidelines for Writing a Device Driver

For your computer to make use of the data being sent 10 it from the tablet, your software (system
or application) must contain a tablet device driver. The driver must be written for your specific
MM I1 configuration. The device driver is a program that collects and decodes the tablet data.
This chapter provides guidelines for writing such a driver.

The driver usually sits berween the application and the serial interface. The driver should be able
to: 1) receive reports and status information from the tablet via the serial interface; 2) transmit this
data 10 the application; 3) receive high level commands from the application that congol the tablet.
A typical driver should be able (o

» Configure the host and tabiet
« configure the host communications por (part address, baud rate, etc.)
» configure the tablet (resolution, report mode, elc.)

+ Collect reports from the wbiet
+ assemble the report: coilect the data byles into an array
« check for emrors

» Process reports from the tablet
= decode the report
« filter reports, if required by the application
« notify the application, if applicable, that a report is ready to be issued to the application

+  Pmocess errors
* parity etrors
« short report errors after imeout
« long report errors
+ missing report errors after timeout
+ host buffer full errors (automatic XON/XOFF support)

The following flowcharts are for an MM /] using absolute coordinates and the binary report format.
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Collect reports from the table

» assemble the repori: collect the data byics into an array
» checkfor errors

(cont.}
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{cont.)
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Process reporis from the tablet
» decode the report

» filter reports, if required by the application

« notify the application, if applicable, that a report is ready to be issued io the appiicarion

Process Repon

New repont no

flag set
"

yes 1
hJ

Clear new repon flag.

hJ

Decode first repon byie (flag bus. etc.)

Y

Decode X coordinaie byies:
Low byte = (2nd byte) logical AND 127
High byte = (3rd bytes logical AND 127
Coordinate = (128 x high byte) + low byte

!

Y

Decode Y coordinate bytes:
Low byie = (4th byte) logical AND 127
High byte = (51h byte! lopical AND 127
Coordinate = (128 x high byte) + low byte

A

Filter reports for applicanon.
if applicabie

!
Y

Nobfy applicanon that data
1y ready. if apphicabie

Retum

.‘A
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Chapter 6
Using the MM 11

Using the MM 11 is easy. Just think of it as a skewch pad. However, you'll get the most from your
tablet if you follow these guidelines:

« You can tape things down to the tablet, like pictures and drawings. Tape doesn't bother the
tablet. You can ¢ven stack materials up o 1/2-inch high betwesn the wablet and stylus/cursor.

» After turning on the tablet, wait ten milliseconds before starting an application that uses it.

+ Keep the stylus/cursor in the active area of the tablet and in proximity. (Note: When the
stylusfcursor is in proximity, the tablet power/prox light is on. When the stylus/cursor is out-
of-prox, the light blinks.)

« Stylus or cursor—swhich to use? For frechand drawing, the stylus t2nds to fes! more natural. For
tracing, the cursor gives you more conuol and precise sighting. Also, the cursor has multiple

buttons to which your application or program can assign specific functions.

+ The cursor and stylus are interchangeabie. However, before changing from one to the other, tum
off the tablet. (This allows the tablet's internat software o re-iniualize for each device.)

« Stylus: The stylus has two buttons, the barrel button and the refill tip. To activate, just press.

» Cursor: The cursor is most accurate when held parallel with the tabict surface. To activate a
cursor button, press iL

» When you turn off the computer, turn off the tablet.
+ The unit is affected by conductive materials. Don’t trace through metal or metallized paper.

Don't use metal objects, such as rulers, on the tablet. However, with the cursor, you can trace
through some conductive materials, such as, X-rays or drawings in pencil or conductive ink.
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Chapter 7
Checking the Graphics Tablet

This chapter describes various ways that the tblet can be checked. If it fails any of the tests, have
it serviced. (Service information appears in Chapter 8.)

Section A - Power/Prox Light
The power/prox light on the tablet serves two purposes. First, it lets you know that the tablet is
on and receiving power. Second, it is a proximity indicator. The light remains lit when the

stylus/cursor is in-prox. It blinks when the stylus/cursor is out-of-prox.

If the light blinks when the stylus/cursor is in-prox, one of two problems exists. Either, the
stylus/cursor is not connected to the tablet, or it is malfunctioning.

Section B - A Quick Functional Check

Here is a quick functional check that you can perform. Its purpose is 1o ensure that the interface is
working and that all parns of the tablet active arca are being read by the stylus/cursor.

1. Connect the labiet o a2 “dumb™ terminal. The terminal must be set up to commaunicate in full
duplex at 9600 baud. The terminal’s data protocol must be a 9-bit frame: 0dd parity and eight
dara bits.

2. On the terminal, enter the command string:

=@

The tablet is now tn Stream Mode sending reports in an ASCII format.
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3. Starting at the lower left comer of the wblet, run the stylus/cursor across the tablet’s active
area. You should se2 reports on the 1erminal in the following ASCII formar:

XXX, YYYY F

where, XXXX,YYYY are the X and Y coardinates, £ is the stylus/cursor flag:

Stylus Butions Cursgr Butions F
nat pressed none pressad 0
up button pressed 1 pressed I
barre]l button pressed 2 pressed 2
tp and basrel pressed 3 pressed 3

4 pressed 4

The X and Y coordinates should increase as you slide the stylus/cursor up and right, a< shown
betow,

When stylus/cursor moves
vericallv. X «
consiani. Y inereases.

A——

argin
. g —— When stylusicursor moves
honzontallv, Y 1s

constant. X increases.

Section C - Diagnostic Functions

Code Check

ASCT] command:  =x

Code Check identifies the tblet's firmwace version. It does this Dy issuing a number, called the
checksum, to the host. Each firmware version has a unigue checksum.

We recommend that you recard the checksum when the ynit first amves and penodically thereafier,
The checksum should always be the same. A change indicates a change in the firnware.

The checksum is in a six byte format;

AHHHH
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where HHHH is a hexadecimal number in ASCIL This is the format, regardless of the repont
format being used by the tablet.

Echo

ASCI command: k

Use Echo to ensure that the interface between the 1blet and host is operating correctly. The tablet
echoes (retransmits) characters back o the host that were seat from the host. The tablet echoes the
characters, one by one, as it receives them. If the interface is working properly, the sent character
matches the echoed character.

Note that character sequences are passed through, not acted upon by the tablet. Therefore,
commands issued while Echo is in effect are ignored by the tablet.

To abort the Echo function, issue the Reset command or re-power the tablet.

Self Test

ASCH comymand: t

Self Test checks the following:

= analog circuitry

» stylus/cursor status

« digital circuitry

The tablet performs the self test each time it is wmed on, and each time the Reset or Self Test

command is issued. The tast results are swored in the tablet. You can access them with the Send
Test Resuits command.
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Send Test Results

ASCH command: w

Send Test Results mansmits the most recent Self Test results o the host. The results are
transmiued as one hyte:

M5B LSB
7 6 5 4 3 2 1 O

T 9 ¢ & P& D C a

A analag circuiary test; pays = 1, fail = 0

€ srylus/cursor connection and coil wsL pass = ). fail = D
D digiul circuirry test; pass = 1, fail = 0

PR stylus/cursor proximiry: in-prox = |, out-of-prat = 0

T o) st reswt (dased on AL C, and D); pass = ), fail = O

If the test result is a Hex 8FH or 87H, the tablet passed the tests. Anodies resylt means that the
tablet faed.
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Chapter 8
Operating Environment, Care, and Service

Section A - Operating Environment

Operate the MM II within these temperature and humidity ranges:

+45 degrees to +110 degrees Fahrenheit

+7 degrees to +43 degrees Celsius

8% to 80% relative humidity, non<ondensing

Acceptable non-operating conditions are:

-45 degrees 10 +145 degrees Fahrenheil

-43 degrees 0 +63 degrees Celsius

8% to 80% relative humidity, non-condensing

Extremes in environment can cause dégradal.ion of operation. Be careful. Extreme temperatures can

occur in some rather swprising places — atop a TV set, in direct sunlight, or in a car on a hot or
cold day,

Section B - Service

You should have no probiems with your MM I1. However, if a problem arises, try one or more of
the following:

*+ Check the hardware connections and ensure that the 1blet is tumed on. The power/prox light
should be lit

* Ensure that the computer is working.
» If possible, perform the tests described in Chapter 7.
» If applicable, check that the device driver is installed in your system or application software.

*+ Tum off the computer and the 1ablet. Turn them on again.
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When contacting Customer Service, please have ready the unit serial number. The seria) number is
located on the bottom of the tablet. If it is necessary to return the unit, Cuswomer Service will give
You a Return Autharization Number. Write ¢us aumber an the outside of the package and on all

accompanying paperwork

Do not ship equipment 1o Summagraphics withowt obtaining instructions and a Return
Authorization Number from the Cusiomer Service Department.

Section C - Care and Cleaning

The MM 11 requires minimal care and cleaning, However, the following guidelines are important:

» Disconnect the unit from its power source before cleaning.

» Using a soft, damp (not wet), lint-free cloth, wipe the case clean with a mild detergent solution.

* Never disassemble any pan of the MM 11, except 10 change the stylus refi).

» Never immerse in liguid.

» Never bang or drop it

¢ Never scratch or mar the tablet surface,

* Cursor: The transparent part of the cursor that encases the cross hair is called the paddle. Do not
scrach or mar. To clean the paddle, wipe with 2 lint-free cloth dampened with water. Do not use
Spay cleaner or any ouher type of clzaner or solvent.

= Many of the connectors look like those used for telephone equipment. Caurion: Do not plug

MM II connectors into foreign objects. Do not plug foreign objects intw the MM II. Doing so
would produce unprediciable resulis and could desmroy the tablet.
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Section D - Changing the Stylus Refill

To change the stylus refill, unscrew the cap and pull the refill straight out.

Insert the new refill and screw on the cap.
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Appendix A - Specifications

Physical Description

Approximate physical dimensions:

« Width = 16 inches (406 mm)

+ Length = 17 inches (432 mm)

» Maximum height = 1.3 inches (33 mm)

Weight: 7 Ibs. (3.2 kg) maximum

Power Supply Specifications
The MM I power supply is specified as:
» Input: 120 VAC +7%, -13%, 58 10 €2 Hz

« Qutput: +12 VDC at 250 mA, less than 50 mV ripple, +/-10% regulation, rise time less than
100 miiliseconds.

Operating Specifications

The following specifications are provided to aid in your understanding and use of the product For
detailed specifications, contact Summagraphics Corporation.

Accuracy...+/- 0.025 inches (1.27mm) or better
Accuracy is how closely a point's actual location is determined.

Active Area...11.7 inches by 11.7 inches (287 mm by 287 mm) approximately
The area of the tablet that senses the stylus/cursor location and where valid reports are obtained.

Jitter...stylus or cursor; +/-1 count of resolution

Jitter is the difference in values collected by the graphics tablet for the same point (for example,
200, 201, 202). Jiner can be caused by electrical noise from environmental sources or from the
tablet's analog-to-digital conversion circuitry. Noise affects the signal that identifies a point. Jitter
is measured as one unit of the resclution.

Proximity...0.5 inches {(12.7mm) approximately

Proximity is the maximum distance the stylus/cursor can be held above the active arez and report a
valid position.
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Resolution...up to 1016 Ipi {40 lpmm)
Resolution is the “fineness” of detail that the tablet can distinguish. Resolution is expressed in
lines per inch (Ipi) or lines per millimeter (Ipmm).
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Appendix B - Changing the Set-Up Jumpers

This appendix describes how to change the set-up jumpers inside the tablet that control certain
operational defaults:

= baud mate: 5600 or Autobaud
= report format binary or ASCII BCD
* parity: odd or none

Caunion: Performing the procedure described in this appendix is done at your own risk. We take no
responsibiliry for any damage that could occur.

An alternarive to changing the jumpers is o use the z commands, described in Chapter 4.
In brief, 10 change the set-up jumpers:

1. Disassemble the tablet

2. Change the jumper caps.

3. Reassembie the tablet.

Detailed instuctions follow.,

Disassembiling the Tablet
1. Ensure tha: the tabiet is turned off and all cables are removed.

2. Tum the ablet upside-down on a clean, smooth surface that will not mar it. The bottom cover
should be facing you.



3. Using a Phillips head screwdriver, remove the thres cover screws. (A magnetic screwdriver is
helpful because the screws are recessed.) Lay the screws aside.

cover screws
' ri rd

.
L ] L ]

side tabs

X

bottom tabs

tabs

~—”

Notice that the bottom and top covers are held together by tabs on the bottom cover.

2. Tum the tablet on its side. Tap it gently against the work surface. This shifts the bottom

cover encugh to loosen the tabs from their slots at the upper edge.

N

(]
j —— botlem cover
1op cover—-—/ o l
|
1
Y

4

work surface
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3. Lay the tablet upside down on the work surface. Grasp the side of the tables that is still held
together. Flex the top cover away from the tabs until they snap loase. Do the same gt the

botom edge.

lift. then
pull

—

bottom edge 1abs botiom caver

L —

top cover

&

When the bodom cover is free, remove and set aside. The printed circuit board is now visible.
Do not remove the board from the cover. It protects delicate shielding below.

8. The jumper locations are shown here:

stylus/cursor on/off
socket top edge of board ! switch
. r d
| =
M” 210

MICTOProTessor

’ —y
AA jumper —7—\
AB jumper —i——»
AC jumper ——\——/ 7
e

Chapging Jumpers

Change the jumper caps as you wish.

Con{jguration Board Label Jumper

9600 baud AA siached
Autabaud AA removed
binary report format AB attached
ASCT BCD report format AB removed
8 daw bits, add parity AC sttached
8 data bits, no parity AC rermoved
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The jumnper caps are black plastic slezves, open at two ends. To remove a cap, pull straight up. To
attach a cap, push straight down onto the twa jumper pins. Both ends of the cap are the same, 50 it
doesn't matter which way you attach it.

Ty

jumper cap on Jumper cap off SIONNg spare cap

A cap is “attached™ when it straddles both pins. It is “removed” when it is on no pins or only one
pin. Therefore, a handy way of storing a spare cap is 10 suck it on only one pin.

Reassembling the Tablet

1. Ensure that the printed circuit board has not shified or lifted out of position. It should be held
gently in place by the two posts al the top edge.

N /

4, Hold the botom cover upside-down over the top cover. Slide the bottom edge of the bottom
cover into the top cover so that the tabs fit into the slots,

bottom cover

bottern edge tabs

/

top cover

5. Snap the bottom cover down against the op cover. The bottom and side tabs should be seated
in the siots.

6. Replace the three cover screws. Gently tighten, but do not over tighten. Too much pressure
can strip the screw threads. Ensure that there is no gap between the top and bottom covers.
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Appendix C - ASCII Conversion Chart

Decimal Binary Octal  Hex ASCH Conrrol Function or
76543210 Character Character Description

0 opo00O0OQO 000 a0 NUL Null

1 00000001 001 01 SOH Start of Heading

2 00000010 002 02 51X Start of Text

3 60000011 003 03 ETX End of Text

4 00000100 004 04 EOT End of Transmission

5 00000101 005 05  ENQ Enquiry

6 00000110 006 66 ACK Acknowledge

7 00000111 007 07 BEL Bell

] 00001000 010 08 BS Backspace

9 00001001 011 09 HT Horizontal Tab

10 000Q310G10 612 0A LF or NL Line Feed or New Line

11 00001011 013 0B VT Vertical Tab

12 00001100 0l4 oc FF Form Feed

13 00001101 015 oD CRor RT Carriage Rerum

14 0G001110 016 ) sC Shift Out

15 00001111 017 OF SI Shift In

16 00010000 020 10 DLE Data Link Escape

17 00010001 021 11 DC1 Device Contol 1

18 00010010 p22 12 DC2 Device Control 2

16 00010011 023 13 DC3 Device Conrrel 3

20 00010100 024 14 DC4 Device Conrrol 4

21 00010101 a25 15 NAK Negative Acknowledge

22 00010110 026 16 SYN Synchronous Idle

23 0001011311 027 17 ETB End Transmission Biock

24 00011000 030 18 CAN Cancel

25 00011001 G31 19 EM End of Medium

26 000110160 032 1A SUB Substitute

27 00011011 033 1B ESC Escape

28 00011100 034 1C FS File Separator

29 00011101 035 1D GS Group Separator

30 00011110 036 1E RS Record Separator

31 00011111 037 1F Us Unit Separator

32 00100000 040 20 SP Space

33 0010000 041 2] ! Exctamation Point

34 00100010 042 22 " Double Quote

35 00100011 043 2 ¥ Number or Pound

3¢ 00100100 044 24 b Dollar

37 00100101 045 25 % Percant

3g 00100110 045 26 & Ampersand

39 00100111 047 27 ) Apostrophe

40 0G101000 050 28 { Left Parenthesis

41 00101001 051 29 ) Right Parenthesis

42 00101010 052 2A . Asterisk

43 00101011 053 2B + Plus or Addition

h
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cont.

Decimal Binary Octal  Hex ASCll Conmol Function or

76543210 Character Character Description
44 00101100 054 2C . Comma
45 00101101 055 2D - Hyphen
46 00101110 056 2E ] Period
47 0C101111 057 2F / Slash
43 00110000 060 30 0
49 00110001 061 31 1
50 00110010 062 32 2
51 06110011 063 33 3
52 00110100 064 34 4
53 00110101 865 15 5
54 00110110 058 36 6
55 00110111 067 37 7
56 00111000 a7 38 8
57 00111001 071 39 9
58 00111010 072 3A : Colon
59 00111011 073 3iB ' Semicolon
60 00111100 074 ic < Less Than
61 00111101 075 D = Equals
62 600111110 076 3E > Greater Than
63 00111111 077 3F ? Question Mark
64 01600000 100 40 @ Commercial At
65 01000001 101 41 A
66 01600010 102 42 B
67 01000011 103 43 c
68 01000100 104 44 D
69 01600101 105 45 E
70 01000110 106 46 F
71 01000111 107 47 G
72 01001000 110 48 H
73 01001001 111 49 1
74 01001010 112 4A J
75 01001011 113 48 K
76 01001100 114 4C L
77 01001101 115 4D M
78 01001110 116 4E N
79 01001111 117 4F o
80 01010000 120 50 p
81 01010001 121 51 Q
82 01010010 122 52 R
83 01010011 123 53 S
84 01010100 124 54 T
85 01010101 125 55 U
86 010101160 126 56 \Y
87 01010111 127 57 w
88 01011000 13¢ 58 X
89 01011001 131 59 Y




Cont.

Decimal Bunary Octal  Hex ASCI Conmol Function or
76543210 Character Characier Description

90 01011010 132 5A Z

91 1011011 133 5B { Left Square Bracket

92 01011100 134 5C \ Back Siash

93 061011101 135 5D ) Right Square Bracket

94 010111310 136 L1 A Circumilex

85 01011111 137 5F - Underscore

96 011060000 140 60 ) Left Single Quate

97 01100001 141 61 1

98 01100010 142 62 b

99 01100011 143 &3 c

100 01100100 144 64 d

101 D1100101 145 65 e

102 01100110 146 66 f

103 1100111 147 67 g

104 011014000 150 §2 h

105 01101001 151 69 i

106 01101070 152 6A ]

107 01101011 153 68 k

108 01101100 154 6C !

105 01101101 155 6D m

110 01101110 156 ¢E n

111 01101111 157 6F o

112 01110000 160 70 p

113 01110001 161 1 q

114 01110010 162 72 t

115 0111400611 163 73 H

116 01110100 164 74 t

117 01110101 165 75 u

118 01110110 164 76 v

119 gilrrourt! 167 77 w

120 01111000 170 78 }

12] 01111001 171 79 y

122 01111010 172 TA z

123 gt1r1011 173 78 l 12fi Curved Bracker

124 QI11111Q¢0 174 c | Vertical Line

125 011113101 175 70 } Right Curved Bracket

126 DI111110 176 7E ~ Tilde

127 01111111 177 7F DEL Delete (rubour)




Appendix D - Quick Reference of Commands and Defaults

Command Summary

Command ASCI Command ASCI
Autobaud <SP> Resolution, Predefined:
1 lpi | lowercase L)
Axis Update Mode: 2 1pi n
command G 4 Ip p
value <SP>w z 100 Ipi d
200 lpi e
Code Check x (lowercase X) 10 ipmm (254 Ipi) f
400 1pt g
Coordinate system: 560 lpi h
absolute F 20 lpmym (508 lpi) i
relative E 1000 Ipi }
40 lpmm (1016 Ipi) q
Echo k
Resume Transmission (XON) <DC 1>
Increment Mode: Self Test t
mode command I
increment value <SPrwz Send Test Results w
Origin: Send Configuration a
upper left b
lower left c Stop Transmission (XOFF) <DC3>
Report Modes: Tablet Identifier:
Point Mode B zer0 0 (zero)
Remote Request Mode: one 1
mode command |9}
trigger cormmand P Z commands:
Stream Mode @ Autobaud z<SP><SP>
Switch Strearn Mode A ASCII BCD repart format za
binary report format zb
Report Rate: 8 data bits, no parity 28
maximum + 32 T 8 data bits, odd panry 29
maximum + 8§ S increment confirmation zi
maximum + 2 R firmware identification z?
maximum Q transducer identification it
Reset <NUL>
Resolution, Definable: Reserved commands: Do not use the commands
command r zh, 2d, or zf.
X axis resol., low byts Hex 00 1o FF
X axis resol,, high byte Hex 00 w0 17
Y axis resol, low byte Hex 00 o FF
Y axis resol, high byte Hex 00 0 17
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Axs Update: 0, Axis Update ST00C ot
Coordinate Sysiem: absolute
Increment: 0, Increment Mode off
Origin: lower left corner

Report Mode: Switch Stream

Report Rate: maximum throughput
Resolution: 500 1pi

Tablet Identifier: 0

Standard Product Configuration

Baud rate: 9600
Repon Format: binary
Parity: odd



Index

absolute coordinates 3, 12, 14, 25
active area 2, 36, 44

origin 25
ASCII BCD repon format 14, 29, 46, 48
assembly 5
Autobaud 10, 29, 46, 48
Axis Update Mode 20
baud rate 4, 10

changing 29, 46, 48
binary report format 12, 29, 46, 48
care of the tablet 41, 42
checking the tablet 37
checksum 38
cleaning the tablet 42
clips 8
Code Check command 38
commarids 3, 15

reserved 30

summary 53
communications 9

interface 9

prowcol 11
communications protocol 11
counts of resolution 2, 3
cursor 1

bustons 12, 14

care of 42

flags 12, 14

installing 6

using 36
data bits 11, 29,48
data format (see communicatons protocol)
defaults 4, 15, 26, 46

summary 53
Delta Mode (see relative coordinates)
device driver 31
diagnostic functions 38
diagnostics 37
dimensions 44
docurment clips &
driver 31
Echo command 39
environmenial requirements 41
firmware identfication 29
humnidity requirements 41
increment confirmaton 29
Increment Mode 17
insiallation 3
interface

hardware 9
interface cable 1
interfacing 9

jumpers

changing the 46
menuy clips 8
modes of operation 15
on/off switch 7
operational defaults 54
origin 3
Origin command 235
out-of-prox 2
output (se reports)
parity 4, 11,29, 43
physical dimensions 44
Point Mode 135
power

from the host 9

Light 7

source 1,6

switch 7
power supply specifications 44
power/prox light 7, 37
programming the tablet 31
protocols 11
proximity 2, 44

bit 13, 135

light 37
proximity light 7
relative coordinates 3, 12, 14,25
Remote Request Mode 16

report
definition 2
report format 4
report formats 11
Report Rate command 17
reports
controlling flow 15
Reset command 26
resolution 2
confirming the sewing 26
counts of 2
definable 23
predefined 22
setting the 22
RS-232-C 9, 10
Self Test command 39
Send Configuration command 26
Send Test Results command 40
service 41
Set XY Scale (see resolution, defi inable)
set-up
changing 4
software driver 31
specifications 44
start bits 11



S Wik 11
Stream Mode 16
stylus 1
butions 12, 14
changing the refiil 43
flags 12, 14
installing 6
using 36
Switch Stream Mede 16
tabiet
checking 37
inswalling 5
operation 2
set-up 4
testing 37
turning it on 7
using 36
weight 44
Tablet Identifier command 28
temperature requirements 41
testng the tablet 37
transducer identification 30
ransmission control 28
TTL 9, 10
using the tablet 35
XOFF 28
XON 28
Z commands 29



