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Radio Freguency Interference (RFI)

The MM 1812 digitizer ("the Equipment") generates and uses radio fre-
quencies. If not properly installed and used in strict accordance with
Summagraphics's instructions, the Equipment may cause interference with
radio or television reception. The Equipment has been tested and found
to perform within the Class B limits for a computing device according to
the specifications in Subpart J, Part 15 of the Federal Communications
Commission (FCC) Rules, designed to provide reasonable protection
against such interference in a residential installation.

Only Summagraphics's accessories and options scld for use with this
Equipment may be used. : '

Summagraphics Corporation is not respoensible for radioc or television in-
terference caused by unauthorized modification of the Equipment.

Compliance with Class B specifications does not guarantee that interfer-
ence will not occur in a particular installation. If it does occur, one
or more of the following measures could remedy the problem:

-~ Re-orient the radio or television receiving antenna,
- Move the Equipment away from the radio or television.

-~ plug the Equipment and the radic or telsvision into
separate outlets so that they are on different branch
circuits.

1f necessary, consult the radio or television dealer or an experienced
technician. 1In addition, the booklet "How to Identify and Resolve
Radio-TV Interference Problems" may be helpful. This booklet was
prepared by the FCC and is available from the U.S. Government Printing
Office, Washington, D.C. 28432, U.S.A., Stock No. 924~200V~35345-4.
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CHAPTER 1 - HOW TO USE THIS BOOK

This book's purpose is to provide all the information you need to suc-
cessfully integrate the MM 1812 into your system., This includes:

- set-up,

- operation,

- testing, and

-~ installation and care.

If you're new to digitizers or to the MM 1812, read all of this book.
Many aspects of the MM 1812 are interrelated and interdependent. An
overall understanding of the product before you start is very helpful.

1f you're an "old hand" to the MM 1812, the many tables and summaries
will let you quickly skim for the information you require. Of special
note are Appendices C and D. Appendix C highlights differences between
the MM 1812 digitizer and the previous Bit Pad I and Bit Pad Two (rm
1183) digitizers. Appendix D summarizes the MM's commands and default
operating characteristics.



CHAPTER 2 — AN OVERVIEW OF THE MM 1812

The MM 1812 is a digitizer. A digitizer is an input device that
translates each locaticn selected by the stylus or cursor into X,Y coor=-
dinates, information suitable for a digital device, e.g. a computer or a
computer terminal.

The MM 1812 is a valuable tool in many applications. Use it, for exam-
ple, to: :

- steer a curscr on a computer terminal;
- pick locations on a menu; and
-~ draw or trace maps and drawings.

The sections that follow describe the parts of the MM 1812 and how it
operates.



SECTION A — PARIS

For the MM 1812 digitizer to be functional you need:
- a tablet,
- a cursor or stylus,
~ an interface cable, and
- @ power source.

Your sales representative can tell you which parts are included in the
standard package, and which are purchasable options.

The following illustration shows a typical MM 1812 configuration:

interface cable |

g AR
4 ;
' r 7 :
tablet of
o -

CU!'sor stylus

R 2 N
power supply (optional)

P1190

Figure 2-1 MM 1812 Digitizer - Typical Configuration



TABLET

The tablet is a flat surface like a small drawing board. Built into the
tablet case is a flip-out stand. wWithout the stand, the tablet sits at
a 2-degree slope; when rotated outward, the stand elevates the tablet to
a ten—~degree slope.

QURSOR
The cursor is a puck-like hamd-held device. Use it with the tablet to
locate points. A cursor has a cross hair for precisely sighting the

points. Cursors are available with three or four buttons. The cursor
is most accurate when you hold it parallel to the tablet surface.

3 - button cursor 4 — bution cursor

TP1182

Figure 2-2 Cursors



STYLUS

The stylus is a pen-like hand-held device. Use it with the tablet to
locate points. Two styli are available. One stylus has an internal
button only. To activate it, press the stylus tip. The other has two
buttons: one on the barrel and one inside. Activate the internal button
by pressing the stylus tip. Activate the barrel button by pressing it.

The stylus is most accurate when you hold it perpendicular to the tablet
surface.

stylus

barrel
button (optional)

tip button
P1181

Figufa 2-3 Stylus

INTERFACE CABLE

The interface cable is the cable and connector assembly that connects
the digitizer to the host. :

POWER SOURCE

The MM's power source can be our external power supply or your host.
Powering the MM from the host requires a hardware modification, which
must be specified when ordered. Refer t¢ Chapter 5, Section D for de-
tails.



SECTICN B — OPERATION

The MM 1812 translates the position of the stylus or cursor on the ta-
blet into digital information. It then communicates that digital infor-
mation to the host. The host is usually a computer or computer termi-
nal. The MM 1812 expresses the stylus or cursor position as an X,Y
coordinate pair. One coordinate pair is a report.

Reports can only be collected when the stylus or cursor is in the
tablet's active area and in proximity. The active area is the area on
the tablet surface in which stylus or cursor positions can be identi-
fied, The corner marks approximate its location, as shown below:

r . 18"
cornefr

mark f_l MM1812| )
\\ \‘l N
active area 12"
default —
=B\
. y

TP119
Figure 2~-4 The Active Area

Proximity is the maximum distance above the active area that the stylus
or cursor can be held and report a valid position. Together, the active
area and proximity establish a three-dimensional volume within which the
stylus or cursor can issue valid reports. Reports issued from outside
of this volume ars out 'of proximity (out-of-prox) and, therefore, do not
represent the current position of the stylus or cursor.

Reports are in absolute or relative coordinates, expressed in counts (of
resolution). The following figure illustrates the concepts of absolute
versus relative coordinates, resolution, and counts of resolution:



one one

resolution count resolution count
r-H 'd-‘
octive
" Greq ]
B B
Al 413 A L2
origin— _ ofigin —
resolution = 4 lpi - resolution = 8 Ipi
points c:g:glute relotive points absolute relgtive
A {3.3) {33) A (6.6) (6.6)
B (6.4) (3.1) B (12,8) (6.2)
Example | Example |l

TP1071

Figure 2-5  Absolute Versus Relative Coordinates, Resolution, and
Counts of Resolution

Absolute coordinates are coordinates measured from the tablet's origin

(0,0). Relative coordinates ars measured "relative to" the last report
location. 1In Figure 2-5, point B is reported after point A. Therefore,
point B in relative coordinates is reported as relative to point A.

Resolution is the smallest distance or movement that the digitizer can

distinguish. Resolution is a measure of precision and is expressed in

lines per inch {lpi) or lines per millimeter (lpmm).

Counts of resolution is a unit of measure: one count is the distance

between two lines of resolution. In Figure 2-5, peints A and B are in
the same physical locations, but their coordinates are different. This
is because the resolution in Example I is 4 lpi, and the resolution in
Example II is 8 lpi.

Absolute Coordinates and Relative Coordinates are two of the many
operating characteristics. Other operating characteristics govern when
reports



are issued; how fast they are issued; and the tablet resclution.

The operating characteristics can be set by commands from the host or by
switches. The switches, slide or rocker, are grouped in banks of eight
per DIP switch. The DIP switches, located on the printed circuit board,
are easily accessible at the top underside of the tablet. See Chapter
5, Section B.

The digitizer's configuration parameters are established by switch set-
tings. These parameters specify the data communications, such as CIS
handshaking and baud rate, and the data format.

So that the MM 1812 is operable upon arrival at your facility, the
switches are set at the factory. The factory settings appear in Appen-
dix D,."Quick Reference Sheet of Commands and Settings" at the rear of
this book.



SECTION C — (ONFIGURATION PARAMETERS

For successful communication between an MM 1812 and its host, the
hardware interface and configuration parameters must be compatible. The
hardware interface is R5-232-C. The configuration parameters are:

- proximity transmission

- remote control

- baud rate, parity and stop bits

- CTS handshaking

- report format and cursor ocutput codes
~ hardware interface

This chapter describes the alternatives available for each of the confx-
guration parameters. The parameters are switch-selective,

Appendix D, "Quick Reference Sheet of Commands and Switch Settings®,
summarizes the switch settings and the defaults that the factory normal-
ly uses,

PROXIMITY TRANSMISSION

The MM 1312 can be configured to:

- transmit reports only when the cursor or stylus is in
proximity; or

- transmit reports regardiess of whether the cursor or stylus
is in or out of proximity.

If the digitizer is configured the second way, reports issued from out-
of-prox reflect that state with a special bit or character. Reports in
the binary format have a bit assigned to report the proximity status.
Reports in the ASCII BCD format use the cursor/stylus flag character to
identify an out-of-prox report.

REMOTE CONTROL

When remote control is enabled, the digitizer is receptive to commands
from the host. For a complete list of commands, see Appendix D.



When remote control is disabled, the MM 1812 only responds to the fol-
lowing commands:

ASCII Command Function

T remote request trigger
NUL Reset
XOFF Stop Transmission

XON Start Transmission

Send Configuration
sP {space) no operation
CR no operation

BAUD RATE, PARITY and STOP BITS

Baud rate .is the number of bits transmitted each second between host and
peripheral MM 1812 or peripheral and host. The available baud rates are

Parity and stop bits must be set for compatibility between peripheral
and host, '

CTS HANDSHAKING

The MM 1812 supports CTS {Clear To Send) handshaking, a hardware
governed method of communications control. The MM 1812 is configured as
a DTE (Data Terminal Equipment). Therafore, RIS (Request to Send) and
DTR (Data Terminal Ready) are always asserted. '

OTS at the digitizer is always enabled. If the (TS enable switch is on
and no connection is made to the CTS pin, the digitizer will still
transmit data. If a connection is made to the CIS pin and CTS is not
asserted, the digitizer is inhibited from sending reports.

1f the switch is set to dissble CTS handshaking, the digitizer ignores
the Ci5 line. '

HARDWARE INTERFACE

The MM 1812 has an RS-232-C interface. It is full duplex. 5See Chapter
5, Section D for the pin assignments and signal levels.



CHAPTER 3 -~ OPERATING CHARACTERISTICS AND FUNCTIONS

The MM 1812 has a variety of operating characteristics and functions
that control:

- the report flow -—- when and how fast;
- the digitizer resoliution;
- the digitizer origin location; etc.

In this chapter, Sections A and B describe the command and report for-
mats. Section C covers the state of the digitizer after power up or
reset. The final sections of this chapter discuss the remote commands
that set up these characteristics, how to combine characteristics, and
other functions,



SECTION A - COMMAND FORMAT

When sending commands to the MM 1812, all commands are single ASCII
characters.

We recommend that you use only the commands described in this book.
This is because future releases of the MM 1812 may use commands current-

ly unassigned. If you 4o usz an unassigned command, the MM ignores it.

All commands are one byte long. The MM command buffer can hold 16
pbytes; therefore, up to 16 commands can be sent to the MM in quick suc-
cession.



SECTION B - REPORT FORMAT AND CURSOR OUTPUT CODES

Two report formats are available, binary and ASCII BQD,.

(To users of other Summagraphics data tablets or digitizers: The formats
described here are specific to the MM 1812, the Bit Pad Two (MM 1103)
and the Bit Pad One. Other Summagraphics products have similarly named
formats, but their content may be different.)

Regardless of format, reports are in counts of resoclution, not in inches
or millimeters. {(Counts of resolution is described in Chapter 2.}

Within the repott format:

- you can opt to have parity enabled or noi;

if parity is enabled, it can be even or odd;

- you can select the number of stop bits to be
one or two; and -

- you have two cursor output codes to choose from.

The MM 1812 is configured at the factory in the ASCII BCD repory format
with parity enabled (set for even parity), two stop bits, and curser
output A code.



MM 1812 BINARY FORMAT

Binary Format is a five-byte format. This means that five bytes are
transmitted for each coordinate pair,

The binary format content is different for reports issued when the digi-
tizer uses Absclute Coordinates versus Relative Coordinates. Absoclute
Coordinates use 12 bits per coordinate. Relative Coordinates use 11
bits and one sign bit per coordinate.

Table 3-1
MM 1312 Binary Report Format

LSB | Transmission
5 4 3 2 1 @ Sequence

MSB
7 6
P PH
P @
P @
P O
P @

Fd Fc s Fa @ PR 1st byte
X5 X4 X3 X2 XL X3 | 2nd byte
X1l X186 X3 X8 X7 X5 | 3rd byte
Y5 Y4 Y3 Y2 Yl YO | 4th byte

Y1l Y1¢ YO Y8 Y7 Y6 | Sth byte




Key to Table 3-1:

LSB
MSB
PR

Fa-Pd

PH

P

X2 to X1l
and

Y& to Y1l

H

least significant bit

most significant bit

proximity, @ when in proximity and 1 when out-

of-prox

flag bits, identifying the stylus or cursor
button being pressed.
are switch-selective and the cursor buttons are

not additive:

The cursor output codes

Stylus output Code
Buttons Fd Fc Fb Fa
none g 0 2 9
tip @ 8 8 1
barrel 2 @ 1 @
tip &barrel | @ 08 1 1
3-button 4~button Qutput A Qutput B
Cursor Cursor Code Code
*Buttons Buttons | Fd Fc Fb Fa| Fd Fc Fb Fa
none none g @ 6 9|9 9 @ 9
1 1 @ 6 2 1|8 ¢ 9 1
2 2 ¢ 4 1 8@ o 1 2
— 3 @ 1 6 2|9 & 1 1
3 4 l1 6 2 | 3 1 © @

* On the 3-button cursor, the buttons are dist-
inguished by raised dimples, rather than by

In the table above, 1 corres-

ponds to one dimple; 2 to two dimples, etc.

numbered labels,

phasing bit, which is always 1

parity bit

X and ¥ coordinate bits.

Note: X1l and Y1l are the sign bits when using
Relative Coordinates.
coordinate and 1 for a negative coordinate. Furthermore,
the coordinate, when negative in value, is expressed

in the two's complement form.

The bit is @ for a positive



MM 1812 ASCII BGO FORMAT

When the digitizer issues Absolute Coordinates, the ASCII BCD report
format is:

XXX, YYYY , FXCR> or  XXXX,YYYY,F{CR><LF>

When the digitizer issues Relative Coordinates, the ASCII BCD report
format is: '

SXXX ,SYYY , FACR> or  SXXX,SYYY,F<KCROKLF>
As shown in the above formats, the terminator can be a carriage return

(<cR>) or a carriage return and a line feed (<CROKLF>)}. This is switch-
gelective.

Key:

§ = coordinate sign, for a Relative Coordinate only.
For a pesitive coordinate, the character can be
@ through 9. For a negative coordinate, the
character is a minus sign (-).

. X = a digit of the X cocordinate, where each digit is an

ASCII character, @ through 9 :

, = the delineator character, an ASCII comma

¥ = a digit of the Y coordinate, where each digit is an
ASCII character, @ through 9

F = flag character, identifying the stylus or cursor

button being pressed. The cursor output codes are
switch-selective and the cursor buttons are not additive:

Stylus 1 Output 3-button 4-button| Output | Output
Buttons Code Cursor Cursor Code Code
*Buttons Buttons A B
none %}
tip 1 none none 2 %
barrel 2 1 1 1 1
tip & barrel 3 2 2 2 2
out-of-prox 9 — 3 4 3
3 4 8 4
out=of=-prox 9 9

Note: The character 9 is in the cursor/stylus flag position
when a report is issued from out~-of-prox.

* Note: On the 3-button cursor, the buttons are distinguished by raised
dimples, rather than by numbered labels. In the table above,
1 corresponds to one dimple; 2 to two dimples, etc.

<CR>
<LF>

ASCII carriage return
ASCII line feed



SECTION C — RESET AND POWER UP

Each time you power up or reset the MM 1812, all operating characteris-
tics return to their default switch settings.

You can reset the digitizer by issuing the Reset command or by pressing
the Reset switch. The Reset command and switch are described in Section
F, of this chapter. The location of the Reset switch is described in
Chapter 5, Section B, "Configuring the MM 1812 Digitizer™.)

From the time the MM is powered up or reset, there is a2 19 millisecond
delay before the MM is ready to receive commands from the host.



SECTION D - OPERATING CHARACTERISTICS AND COMMANDS

The MM 1812 has a variety of operating characteristics and functions.
The operating characteristics control the report flow, report content,
digitizer resolution, etc.

Set the MM 1812's operating characteristics either remotely with com=
mands from the host or internally with switches inside the digitizer.
The table below outlines the selector methods availables

Table 3-2
Operating Characteristics and Function Control

OONTROLLED BY
OPERATING
CHARACTERISTICS AND FUNCTIONS | SWITGI QOMMAND
Stream Mode yes yes
Switch Stream Mode yes yes
Stream/Switch Stream yes yes
Resalution ‘yes yes
Increment Mode and Value yes yes
Remota2 Request_node yes yes
Point Mode yes yes
Absolute/Relative Coordinates| yes yes
Send Configuration no yes
Self Test no ' yes
Start/Stop Transmission no yes
Reset yes yes
NOP (no operation) no yes
Send Code Check no yes




SECTION E - COWTROLLING THE REPORT FLOW

The operating characteristics that control the report flow are the re-
port collection modes and the modifier.

The report collection modes are:

- Point Mode,

~ Stream Mode,

- Switch Stream Mode and
‘= Remote Request Mode.

The modifier is

- Increment Mode

Increment Mode is called a modifier because you use it to "modify" the
behavior of the report collection modes.

The final sections of this chapter describe the report collection modes
and modifier, as well as the effects of combining them. For easy refer—
ence, the commands appear in ASCII and hexadecimal. (Appendix A, “ASCII
Conversion Chart," also provides the binary, decimal, and octal conver-
sions.)

Note: Settings for Stream Mode and Switch Stream Mode also set
the report rate.



Point Mode

Command: Switch Setting:
ASCII Hex DIP # Switch Setting
command P 53 1l 3 off

4 on

In Point Mode, the MM 1812 issues one report each time a cursor or
stylus button is pressed.



Stream Mode

Command: DIF 4 1 Switch Settings:
mode rate

mode and rate ASCII  Hex 3 v 6 7 8

Stream at 2 rps 48 off | off off off

Stream at 4 rps 43 off | off off on

Stream at 19 rps 4A off | off on off

Stream at 20 rps
Stream at 42 rps
Stream at 72 rps
Stream at 192 rps
Stream at maximum rps

4C off on off off
4D off on off on
4E off on on off
4F on off on on on

on
on
on
4B on off | off on on
on
on
on

OZZIROu-H

In Stream Mode, the MM 1812 continuously issues reports. It is not
necessary to press a stylus or cursor button.

A single command selects both Stream Mode and a Report Rate.

The Report Rate is the number of reports the diditizer issues each
second. Note that Report Rate settings are approximate and for Binary
Format only. '

If the cursor or stylus is moved out of proximity and no buttons are
pressed, the last valid report is transmitted continuocusly or transmis—
sion stops depending upon the setting of the tranamit always or transmit
only-in-prox DIP switch., If the report format is binary, the MM 1812
sets the proximity bit to one, indicating that the cursor or stylus is
out of proximity. If the report format is ASCII B, the flag value is
set to 9. :

Hint: To eliminate redundant reports when the stylus or cursor is sta—
tionary, use Stream Mode together with Increment Mode.



Switch Stream Mcde

Command : DIP §1 Switch settings:

mode rate
mode and rate ASCII Hex 3 4 6 7 8
Switch Stream at 2 rps e 42 on on | off off off
Switch Stream at 4 rps A 41 on on | off off on
Switch Stream at 1@ rps B 42 on on | off on off
Switch Stream at 20 rps c 43 on on | off on on
Switch Stream at 4@ rps D 44 on on on oOff off
Switch Stream at 7@ rps B 45 on on on off on
Switch Stream at 190 rps F 46 on on on on off
Switch Stream at maximum rps G 47 on on on on on

In Switch Stream Mode, the MM 1812 continucusly issues reports while you
press a stylus or cursor button.

A single character selects both Switch Stream Mode and a Report Rate.

The Report Rate is the number of reports the digitizer issues each
second. Note that the Report Rate settings are approximate for Binary
Format only.

If the cursor or stylus is moved out of proximity -and a button is
pressed, the last valid report is transmitted continuously or transmis-—
sion stops depending upon the setting of the transmit always or transmit
only-in-prox DIP switch. If the report format is in binary, the MM 1312
sets the proximity bit to one, indicating that the cursor or stylus is
out of proximity. If the report format is ASCII BCD, the flag has a
value of 9.

Hint: To eliminate redundant reports when the stylus or cursor is sta-
tionary, use Switch Stream Mode together with Increment Mode.



Remote Request Mode

Command: Switch Setting:

ASCII Hex DIP # Switch Setting
mode command s 53 1 3 off
trigger command T 54 4 off

In Remote Request Mode, the MM 1812 issues one report each time the host
sends a trigger command. Issue the mode command once. Thereafter, send
only a trigger command for each report.

You can solicit reports with the trigger when the MM 1812 is in Point,
Stream or Switch Stream Mode. Simply issuz the trigger command. Note
that pressing a cursor or stylus button, when the M4 1812 is in Remote
Request Mode, doesn't issue a report. However, if a trigger command is -
issuved at the same time that you are pressing a button, the report
transmitted from the digitizer includes the value of the cursor or
stylus flag pressed.

After Remote Request Mode is initiated, the MM 1812 takes between one
and ten milliseconds to issue the report resulting from the trigger com-
mand, Reports can be issued up to the maximum Report Rate available for
the set baud rate and report format.



Stop Mode

Stop Mede was a mode used by the Bit Pad One. The MM 1812 has replaced
it with the Remote Request Mode. Since these modes are not exactly
alike, read the section on Remote Request Mode,

SR



MODIFIER

Increment Mode

Command : Switch Settings:
ASCII Hex Increment Mode and Value: DIP #2
=-.4
Increment equals: Switch Setting
@ {disable) a 6l
1l b 62 3 4 5
2 c &3 — :
3 d 64 2 off | off | off
4 e 65 1 off { off on
5 £ 66 2 off on | off
12 g 67 3 off on on
29 h 68 4 on | off | off
- on | off' | on
12 on on | off
28 on on on

In Increment Mode, the MM 1812 sends a report only when the cursor or
stylus has traveled a minimum distance in the X or Y direction. This
minimum distance is the increment. The increment is defined by you and
applies to both axes. Because redundant reports are not sent to the
host, Increment Mode is useful in reducing data output.

Here is a description of how Increment Mode works: The last report is-
sued becomes the center of an imaginary square, whose sides are twice
the increment value. The cursor can move anywhere inside the imaginary
square without a raport being issued, As soon as the increment is sa-
tisfied along either axis, the MM 1812 transmits the actual X and ¥
coordinates of the point. The new point becomes the center of a new,
imaginary square. '

when Increment and Stream Modes are enabled, and the cursor/stylus but-
ton is pressed between incremental values, the MM 1812 repeats the last
valid report twice. When the button is pressed, a coordinate pair is
transmitted with the value of the flag contained in the report equal to
the button pressed. Whan the button is released, the same report is
transmitted again however, the value of the flags contained in the re-
port is equal to zero.



Example: Figure 3-1 illustrates operation in this mode. Part A
snows the imaginary square created around each report point; the
increment is fiva., Part B shows the reports issued as the cursor
or stylus travels across the tablet; the increment is 10.
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1210

Figure 3-1 Increment Mode Example

The five points issuved in part B are numbered in order.

Point Report Description 2
1 = (2,2} :
2 = (12,5) only X is satisfied. The actual value of ¥

is transmitted.

No peint is transmitted between pointa 2 and 3 because the
cursor or stylus did not move 12 resolution counts in either
the X or the Y direction. ¥

3 = (20,13) The increment is satisfied from the last
point along the X axis, only; the MM 1812
issues the new report.

4 = {38,7) The increment is satisfied from the last
peint along the X axis, only; the MM 1812

- issues the new report.
s = (32,17) The increment is satisfied from the last

point along the Y axis, only; the MM 1812
issues the new report. :



what Happens When You Combine Report Collection Modes
and a Modifier

This section describes some of the effects of combining primary modes
and a modifier.

- When operating in Remote Request Mode, the MM 1812 does
not issue reports in response to buttons being pressed,

- The MM 1812 issues reports in response to pressing buttons
or remote requests when the digitizer is in Point,
Stream, or Switch Stream Mode.

When the digitizer is in Stream, Switch Stream or Point Mode
with Increment Mode enabled and you press a button, the
last coordinate pair that satisfies the increment is reported.

When both Stream Mode and Increment Mode are enabled, and you
press a button, the MM 1312 repeats the last valid report

twica: once when you press the button and again when you release
it.

— wWhen the digitizer is in Stream Mode or Switch Stream Mode
and Increment Mode is enabled, reports are issued
as follows:

- A report cannot be issued until the increment has
been satisfied.

- If the increment has been exceeded and the Report Rate
mandates that a report be issued, the last coordinate
pair that satisfies the increment is reported.

— when the digitizer is in point and Increment Modes, reports
are issued as follows:

- 1If a button is pressed, but the increment has not
been met, the last coordinate pair that satiafies the
inerement is reportad.

- If the increment has been exceeded and a button is pressed,
the last coordinate pair that satisfies the increment is
reported.

— when the digitizer is in Remote Reguest and Increment Modes,
regardless of whether the jincrement has been satisfied or not,
the actual position of the stylus or cursor, when the
digitizer receives the remote trigger, is the reported position.

- If point Mode or Remote Request Mode is set by switch, rather
than by command, the Report Rate, also set by switch, is valid.



Consequently, the Report Rate, if set by DIP switches, has priority
over buttons or remote triggers.



SECTION F - OTHER OPERATING CHARACTERISTICS AND FUNCTIONS

REPORT CONTENT

Command : _ Switch Settings:

ASCII Hex DIP # Switch # Setting
& ¢
Absolute Coordinates Q 51 1l 5 off

Relative Coordinates R 52 1l 5 on

The MM 1812 issues report points as Absolute Coordinates or Relative
Coordinates. Absolute Coordinates are measured relative to the digitiz-
er origin. Relative Coordinates are measured relative to the last is-
sued report.

Absolute Coordinates are measured relative to the origin which is fixed
in the lower left cornmer, The origin on the MM 1812 digitizer with Bit
pPad Format is not relocatable. :

ofigin in lower left

octive
area L A
+X,+Y
origin
J

Figure 3-2 Absolute Coordinates Depend on Origin Location

Absolute reports issued from out-of-prox are repeats of the last valid
coordinate pair. Relative Coordinates issued from out-of-prox have a
value of zero. e
Note: When reports are in Binary Format and the digitizer is issuing
absolute Coordinates, the maximum reportable value is 4635. Reports
larger than this are reported as. the maximum value (4295). Higher resc—
Jutions can be used; however, the active area shrinks accordingly. the
following table specifies the maximum length of each active area's axis
from the tablet origin for resolutions higher than 200 lpi.




Binary Format

Resolution Maximum Axis
Setting Length
254 lpi, 18 lpmm 15.122 inches
429 1ipi 12.24 inches
5230 1pi _ 8.19 inches
5g3 1lpi, 26 lpmm 8.26 inches
1209 lpi 4.295 inches

When reports are in ASCII format and the digitizer is issuing Absolute
Coordinates, the maximum reportable value is 9999. Reports larger than
this are reported as the maximum value (9999). Resolutions which cause
the maximum value to go beyond 9999 can be used; however the active area
shrinks accordingly. o

The 1620 lpi resolution is the only resolution that can not be used over
the entire active area of the digitizer when using ASCII format.

Coordinates which are measured

The MM 1312 digitizer issues Relative
not the tablet origin.

“palative to" the last issued report,
Relative Coordinates can have positive or negative values.

Reports issued while the cursor or stylus is out-of-prox are zeroc.
Because relative coordinates are measured relative to the last issued

report, the coordinate values vary depending on that report's location,
as shown below:

T )
. 7
+X,+Y

lost issued report
—————— ’——-————-—-——-——-—
§
|
I

TP1183
Figure 3-3 Relative Coordinates Depend on Last Issued Report



Note: When the digitizer issues Relative Coordinates, the maximum nega-
tive coordinate that can be reported is restricted. In binary format,
the maximum reportable value is 2047. 1In the ASCII BCD format, the max-
imum reportable value is 9999 in the positive direction and 999 in the
negative direction. Reports larger than these values are reported as
the maximum value. (Positive coordinates are not restricted.)

The effect is a restriction of the maximum “delta"™ between reported
points. The "deita" is the distance from the last report to the current
report. The maximum delta varies, depending on the digitizer's resolu-
tion setting. The relationship is gquantified in the table below:

Resolution Max. Negative Delta Max. Delta Max. Positive Delta
Setting ASCII B(D Format Binary Format ASCII BOD Format
(in inches) {in inches) {in inches)
108 9.9 no restriction no restriction
127 7.87 no restriction no restriction
200 4.99 no restriction no restriction
254 3.93 8.96 no restriction
490 2.5 5.12 no restriction
LY 1.99 4.29 no rastriction
5@8 1.97 4.83 no restriction
1803 g.999 2.847 9.9



RESQLUTION

Command : Switch Setting:
ASCIT Hex Resolution: DIP #2
Fo—tos
Resolution of: Switch Setting
199 1pi i 69 6 7 8
127 1pi (5 lpwm) j 6A
200 1lpi k 6B 102 1pi off | off | off
254 lpi (12 lpam)} 1 éec 127 1pi (5 lpmm) | off | off on
409 lpi m 6D 233 1pi off on | off
528 lpi n 6E 254 1pi (12 1pmm)} off on | on
58 1pi (22 1lpm) o 6F 409 1pi on | off | off
18338 1pi p 70 503 lpi on | off on
' 508 1lpi (20 lpmm)| on on | off
1990 1pi on on on

Resolution is the smallest distance or movement that the digitizer can
distinguish. Resolution is a measure of precision and is expressed in
lines per inch (lpi) or lines per millimeter (lpmm).

Note: The data format and the coordinate mode both play a role in which
resolutions are valid for the entire tablet. Refer to the previous sec-
tions on Absolute and Relative Coordinates for further information.



SEND CONFIGURATION

Command :
ASCIL Hex
=
command s 73
or
END a5

Switch Setting:

DIP # Switch Setting

NONE

Use the Send Configuration command to send a report to the host that
identifies the digitizer model and its version of software. The output

looks like this:

BPlBl2__?ABLEQ_Jx[_Summagraphicq_ﬁirmwarg_yersion_p.n(CR)(LFD

where the underlines are spaces ( _ is a single space, __ is a double
space); n.n is the version number; and the carriage return or line feed
is transmitted according to the setting of the switch controlling the

transmission of <CR>'s and <LF>'s.



TRANSMISSION CONTROL

Command: Switch Setting:
ASCII tex DIP # Switch - Setting
Stop Transmission XOFF 13 NONE

Start Transmission  XON 1

The Start Transmission and Stop Transmission commands act as gates, al-
lowing reports to be sent or not sent from the MY 1812 to the host.
These commands control data flow, regardleas of the report mode. _(Stop
Transmission and Start Transmission are equivalents of the transmission
protocols XOFF and XON.)

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

If a report is interrupted by Stop Transmission, no data is lost. The
report is severed at the end of the byte. When the Start Transmission
command is issued, the next byte in that report is sent, intact. To
avoid corrupted data when using Binary Format, the host software should
not look for a phasing bit at the beginning of resumed transmission.

The digitizer responds to all other commands, such as a command to
change the resolution, while it is on standby. If the Reset command is
issued while the digitizer is on standby, the digitizer honors the Reset
command, and retracts the XOFF state while resetting the tablet.

Note: This differs from the way Bit Pad Two operates.
1f Bit Pad Two is reset in the XOFF state, the digitizer
resets but the XOFF state is not retracted.



RESET

Command: Switch Setting:
ASCII Hex DIP # Switch Setting
command NUL 20 A Reset switch is located

under the tablet at the top

Use the Reset command to
current switch settings.

The factory-set defaults

report mode
coordinate system
Report Rate
increment
resolution

After a Reset is issued,

of the tablet

return the operating characteristics to their

are:

Stream
absolute
122 rps
2

209 1pi

there is a 18 millisecond delay before the

MM 1812 is ready to receive information from the host.

For a complete list of default settings, see Appendix D.



NOP (NO CPERATION)

Command : Switch Setting:
ASCII Hex DIP # Switch Setting
. .
command TSP 26 NONE
or
CR 2D

The digitizer performs no operation (NOP) when either of these commands
is issued to it. These commands or characters can be used as a pad
between command sequences, e.g. between XON and XOFF.



CHAPTER 4 —~ GUIDELINES FOR WRITING A SOFTWARE DRIVER

If the MM 1812 is connected to a computer, rather than to a terminal,
the computer must have a driver for the MM 1812. The driver is a
software subroutine that collects and decodes the reports for use by
another (master) program. This section provides some guidelines, in the
form of flowcharts, for writing a driver.

The flowcharts are for an MM 1812 using the binary report format. The
steps are general for any set of operating characteristics. Figure 4-1
is a flowchart of the overall driver. Figures 4-2 and 4-3 are subroutine
details.

Note: In the context of these charts, "normalize" means to combine the
two coordinate bytes into the format required by your master program.
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Figure 4-2 Detail A: Get and Decode Reports Subroutine
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Figure 4~3 Detail B: Data Input Subroutine



CHAPTER 5 — INSTALLING AND CARING FOR THE MM lal2

This chapter provides information on:

- the recommended operating environment for the MM;
- unpacking and installing the MM;

-~ caring for and cieaning the MM; and

- whom to contact for service.



' SECTION A - TEMPERATURE AND HUMIDITY REQUIREMENTS

Extremes in temperature and humidity can degrade the MM's operation.
Therefore, operate it within these ranges:

+45 degrees to +11@ degrees Fahrenheit
+7 degrees to +43 degrees Celsius
8% to 80% relative humidity, non—condensing

Acceptable non-operating conditions are:
-45 degrees to +145 degrees Fahrenheit

—43 degrees to +63 degrees Celsius .
8% to B80% relative humidity, non—condensing



SECTION B -~ ASSEMBLY AND INSTALLATION

Unpack the MM 1812, The package should include a tablet and this book,
"MM 1812 Digitizer Bit Pad Version - Technical Reference", Other con-
tents may include a:, .

- cursor and/or stylus

- interface cable

- power supply

-~ power cable (for international power supplies only)

Briefly stated, the steps for assembling and installing the MM 1812 are
as follows: .

1. Configuring the MM 1812 digitizer.

2. Adjusting the tilt.

3. Attaching the stylus holder, if applicable.
4. Connecting the stylus or cursor.

5. Interfacing the digitizer to the host.

6. Connecting the digitizer to the power source,

Detailed instructions for each of these steps follow.



CONFIGURING THE MM 1312 DIGITIZER

The MM is configured at the factory to default specifications, (as list-
ed in Appendix D).

1f, however, you want to change the configuration, you can do so by
changing the settings on the DIP switches located on the underside of
the tablet.

DIP Switch #3
DiP Switch §#2 ——
DiP Switch #1
set switch
reset swi —\y

LV P Y A P

@Te55370) | ETe5432) |/ E765432D) !
ON ON ON|

1
___________________________ 1 1201

P s Tl |

Figure 5-1 DIP Switches and Reset Switch Locations

The switches are rocker or slide switches, grouped in banks of eight
switches per DIP switch. The On and Off positions are shown in Figure
5-1. To set a rocker switch, press down on the side next to the desired
position, or slide the switch to corract position. Use a pointed in-
strument. Do not, however, use a pencil or another instrument that
could deposit residue, e.gd. graphite or ink, on the switch. This could
cause the switch to malfunction.

Whenever you change the switch settings; re-power the MM or press the
Reset switch. This re-initializes the MM in the new configuration.

The Reset switch is inside the hole, to the left of the DIP switches.



ADJUSTING THE TILT

You can use the digitizer with or without raising it on the flip-out
stand. Without using the stand, the digitizer surface lies at two de- .
grees slope. With the stand rotated outward, the digitizer surface is
sloped at ten degrees.

P

T
o Y=

=1

TP1185
Figure 5~2 Flip-out Stand



APTACHING THE STYLUS HOLDER

1f you have a stylus, you'll find the stylus holder to be a very handy
item. It keeps the stylus from getting in your way when not in use.

To attach the stylus holder, remove the protective paper from the
adhesive tape. Position the holder anywhere along the digitizer edge
within five inches from the digitizer top, as shown below:

selelely

five inches
from tablet top

] ™y

L )
Pttt

e

-
b,

holder

TP1196

Figure 5-3 Acceptable Stylus Holder Locations
Press the tape side of the holder to the digitizer back.

To use the holder, simply insert the stylus tip into the holder cpening.

CONNECTING THE STYLUS OR QJRSOR

Plug the stylus or cursor into the phone-type jack, located at the
digitizer's upper left edge.

You can interchange the stylus and cursor, but first, power down the MM.




SECTION C - INTERFACING THE DIGITIZER TO THE HOST

The MM 1812 has an RS-232-C interface, which complies with the EIA
{Electronic Industries Association) RS-232-C standard.

The MM supports CTS (Clear To Send) handshaking, a hardware—governed
method of communications control. The MM is configured as DTE {Data
Terminal Equipment). The RTS (Request To Send) and DTR (Data Terminal
Ready) lines are always asserted.

SIGNAL LEVELS

The table below specifies the signal levels for data transmissions:

Table 5-1
RS-232-C Data Signal Levels
Interchangas Voltage
RS-232=C Interface -3V to =12V +3V to +12V
Binary states 1 /]
Signal condition Mark Space

The RS-232-C interface is terminated with a 25-pin female D connector
located on the tablet's top edge:

cursor/stylus  RS-232~C interface  power supply

socket cable connector cobie connector

J==TII=T

iy

Figure 5-4 RS-232-C Interface - Connector Location

Your interface cable must have a 25-pin male D connector. To lock the
connectors together, the cable connector must have screws that mate with
the MM's screwlock sleeves.



To comply with the FCC EMI shielding requirements, the host's interface
connector must have a metal shroud, grounded to the system chassis.

CONNECTOR PIN ASSIGNMENTS

The table below identifies the pin assignments of the MM's RS-232-C con-

nector:
Table 5-2
RS-232-C Connector - Pin Assignments
Pin Wire Name Transmission Description
Flow
1 shield protective, frame ground,
connector's metal shroud
2 XD MM >>> host transmits data from MM 1812
" to host
3 RXD MM <<< host receives commands from host
' to MM 1812
4 RTS MM >>> host Request To Send*
5 CrsS MM <<< host Clear To Send**
7 signal ground return for serial data
22 DTR MM >>> host Data Terminal Ready*
* Not2: Request To Send and Data Terminal Ready are always
asserted. These control signals are connected to
+12 VDC through a 3309 ohm resistor.
** Note: The Clear To Send control signal is enabled internal

to the tablet. It is connected to the +12 VDC through
a 33¢8 ohm resistor. The tablet can transmit data

if the CTS enable switch is on and no connection

is made to pin #5 (CTS control signal input).




BAUD RATE

The baud rate is the number of bits transmitted each second between host
and peripheral (MM 1812) or peripheral and host.

The MM is configured at the factory to the fixed baud rate setting
(9684). You can change the baud rate configuration by setting DIP
switch #3, positions 6, 7 and 8. (See Sectjon B of this chapter for in-
structions on locating and setting the DIP switches.)



SECTION D - CONNECTING THE DIGITIZER TO THE POWER SOURCE

You can power the MM 1312 from an external power supply or from the host
via the interface cable. This latter configuration must be specified in
the original purchase.

Since the MM 1812 paased the FCC certification teats using the Summa-
graphics power supply, if you use a power supply or interface cables

other than the ones we provide for the MM 1812, the FCC certification
and other safety and regulatory certifications are void.

POWERING FROM THE SUMMAGRAPHICS EXTERNAL POWER SUPPLY

If you are using the external power supply, plug the power supply cable
into the MM's smaller 9-pin D connector.

cursor/shylus  RS-232-C interface  power supply
socket cable connector cable connector

|
5 Feod Fo

)
Figure 5-5 Power Supply Connector Location

Next, plug the power supply into an electrical outlet. (For interna-

tional power supplies, use our plug adapter cable between the power sup-
ply and the electrical outlet.)

POWERING FROM OTHER SOURCES

If you are powering the MM from the host via the interface cable:
CAUTION

Ensure that the external power supply is connected to either
the 25-pin D connector or the 9-pin D connector, not both.
Connecting power to both ports could damage the MM, the power
supply, and the host. If power is supplied through the 25-pin
R3-232-C port on a digitizer that also has the 9-pin D connec-
tor, note that power is present at the 9-pin connector. In
this situation, DO NOT TOUCH THE 9-PIN CONNECTOR WITH YOUR
FINGERS OR ANY METAL OBJECT.



pPlug the interface cable into the appropriate connector on the MM. To
lock the connectors together, the cable connector must have screws that
mate with the MM's scrawlock slgeves.

When the MM's RS-232~C connector is configured for power, the pin as-
signments are as fcllows:

Table 53
RS-232-C Connector with Power-—
Pin Assignments

Pin Wire Name Transmission Description
Flow
1 shield protective, frame ground,
connector's metal shroud
2  TX MM >>> host transmits data from MM 1812
' to host
3 RXD MM <<L< host receives commands from host
to MM 1812
4 RTS - MM >>> host Request To Send, asserted
5 CTS MM <<< host Clear To Send
7 signal ground return for serial data and
power ground
9 power MM <<< host +12 VDC
1 12 power* MM <<< host -12 YDC (for RS-232-C)
15  power®* MM <<< host -12 vDC {for RS-232-C)
22 DIR MM >>> host Data Terminal Ready, asserted

An MM with an RS5-232-C interface requires +12 VDC +/- 5% (ripple and
noise at +/- 0.5% or better} at 0.383A and =12 VDC with +/- 19% regula-
tion at 0.83A. The -12V power source must be able to operate down to
@.203 A and remain regulated to +/- 19%.

* Note: =12 ¥V power is required on pin 18 or
pin 15, not both. On ‘digitizers that do not require
-12V, do not apply power to these pins.




pPin assignments for the 9-pin connector, when configured to supply
power to the digitizer, are as follows:

Table 5-4
9-pin Comnector with Power-—
Pin Assignments

Pin Wire Name Description

6 power* =12 VDC

7 GND ground for power

1 shield protective, frame ground
9 power +12 VDC

* CAUTION: On tablets which require the +12V only for
operation, this pin is not connected,

An MM with an RS-232-C interface requires +12 VDC +/- 5% (ripple and
noise at +/- @.5% or better) at $.3@82A and -12 VDC with +/- 19% regula-
tion at 9.@3 A. The -12V power source must be able to operate down to
@.003A and remain regulated to +/- 19%.



SECTION E — CHANGING THE STYLUS REFILL

1f you have a stylus, to change the stylus refill, twist and pull the
cap out. Pull the refill out. (Don't remove the metal guide-ring in-
side the cap. It keeps the refill in place.) Replace the refill, then
the cap. :

refill

TP1083

Figure 5-6 Changing the Stylus Refill



SECTION F - CARE AND CLEANING

Avoid sharply banging or dropping any part of the MM 1812 or its acces-
soriza,

Never immerse them in liquid.

Disconnect the digitizer from its power source before cleaning it.

The digitizer surface is made of plastic. To clean it, use only a cot~
ton flannel cloth with mild detergent and water. Never use a hydrocar-

bon cleaner (acetone) or an abrasive cloth. These mar the digitizer
finish.



SECTION G - TECHNICAL SUPPORT AND SERVICE

In Countries Other than the U.S.A. and Canada

Contact your local summagraphics representative for technical support
and service,

in the U.S.A. ©OF Canada

For technical support and service, contact Summagraphics Corporation at
this address:

Customer Service Department

Summagraphics Corporation

60 Silvermine Road
Seymour, CT 06483

For Canadian or U.S.A. residents, except Connecticut, call
toll free: (800) 243-9388 -

For Connecticut residents, call (203) 881-5400

If you return & Microgrid for repair, a Return Authorization Number must
be on the outside of the package and on all accompanying paperwork. Ot
tain a Return Authorization Number from Summagraphics' Customer Service
Department. Please have ready the tablet serial number and the purchase

order number when you call. This will speed along the repair of your
unit.

DO NOT SHIP ANY EQUIPMENT TO SIMMAGRAPHICS WITHOUT A RETURN AUTHORIZA-
TION NUMBER.

COUNTRIES OTHER THAN THE U.S.A. OR CANADA

Contact your local summagraphics representative for technical support
and service.



CHAPTER € - CHECKING THE DIGITIZER

This chapter describes methods of checking your MM 1812. They include:

= a functional check;
- the Self Test function; and
-~ the Code Check function;

Section D covers some simple toubleshooting you can do before deciding
you need technical assistance from Summagraphics.



SECTION A - A QUICK FUNCTIONAL CHECK

You can perform a guick, functional check of the digitizer by connecting
the MM 1812 to a terminal and moving the cursor or stylus across the
digitizer's active area. The MM 1812 must be in ASCII BXD format in
order for the coordinates to be displayed on the terminal. If the MM
1812 is working properly, the X and ¥ values increase as you slide the
cursor or stylus from the digitizer origin toward the end of the axis.
This is depicted in the following illustration, where the origin is lo-
cated at the lower left corner:

b ]
: 1

When cursor moves vertically, =

X is constont, Y increoses.

When cursor moves horizontally,
Y is constont, X increases.

)
origin \
TP1198

Figure 6-1 Quick Functional Check of the MM 1812 Digitizer

Note: For this check, reinerrber to set the terminal parameters
(e.g. Baud Rate, Parity, Stop Bits and cabling) to match those
of the digitizer. The tablet format must be ASCII BCD.



SECTION B - SELF TEST, DIAGNOSTIC FUNCTION

Command: Switch Setting:
ASCII Hex DIP # Switch Setting
=
command t 74 NONE

Use the Self Test command to perform tests on the digitizer and cursor
or stylus., Self Test checks: s

- the analeg circuitry;

- the cursor or stylus connection, operation,
and location; and

- the digital circuitry and ROM code
validity test.



After the test is performed, the results are sent to the host. The
results are transmitted in one byte in the following format:

Table 6-1
Output Format of Self Test Function

MsSB LSB

A = analog circuitry test pass = 1
fail = @

c = cursof/stylus connection pass = 1
and cursor/stylus coil fail = @

operation test

D = digital circuitry test " pass =1
and ROM code validity test fail = 2
PR = cursor/stylus on =1
on/off tablet off =2

T = total test result (This result pass
is based only on the results of fail = 2
tests A, C, and D.) '

]
[

P = parity

Note: In order for the Self Test to function correctly,
the cursor must be on the digitizer surface,
within the active area markings.

1f the Self Test output byte is an ASCII O, the digitizer passed the di-
agnostic tests. (An O indicates that the stylus/cursor is in proximity
and that it is connected to the tablet. Any other character denotes a
problem). Check to be sure the stylus/cursor is plugged in correctly
and is on the digitizer surface within the active area. If the problem
continues, call your Summagraphics representative or Summagraphics! Cus-
tomer Service department.



SECTION C - CODE CHECK

Command Switch Setting:
ASCII  Hex DIP # Switch # Setting
— 7=

command X 78 NONE

Use the Code Check function to identify:

- the firmware version that the MM is using; and
- weather changes have occurred in the firmware
since it was installed.

phe Code Check sends this information to the host as a number, called
the checksum, The checksum uniquely identifiea firmware.

When your MM first arrives, record the checksum. Each time you perform
a Code Check, the checksum should be the same. A change in the checksum
means something is faulty with the MM,
The checksum is in the following six-byte format:

. #BHHH
where H is a hexadecimal character (& through 9 and A through F) in

ASCII code. The checksum is in this format, regardless of the format
being used for reports.



SECTION D - IN CASE OF FAILURE

If the
steps:

1.
2-

3.
4.

5.
6.

MM fails to operate or fails any of the tests, follow these

Power down the MM. _

Check that the power cable and the data (RS-232-C) cable are
both firmly attached.

Make sure the cursor/stylus cable is plugged in correctly.
Ensure that the host is working properly. This includes
verification that the terminal's parameters match those of
the digitizer, e. g. Baud Rate, Parity and Stop Bits.

Power up the MM.

perform the test functions again and check

the results.

If the MM 1812 is still malfunctioning, contact Summagraphics' Customer
Service department or your Summagraphics representative. Addresses and
phone numbers appear in Chapter 5, Section G.



APPENDIX A - ASCII CONVERSION CHART

Decimal Binary Octal Hex ASCII Control Function or
76543218 Character Character Description

@ P0000000 DOO 20 NUL Null

1l PR320 1 el gl SOH start of Heading

2 20000010 922 a2 STX Start of Text

3 600 EB011 283 g3 ETX End of Text

4 P08 100 Pa4 24 EOT End of Transmission

5 poooBE1o1 825 a5 ENQ Enquiry

6 P2 023110 pod 26 ACK Acknowledge

7 goooalll a7 a7 BEL Bell

8 PEORB1EBA 219 28 BS Backspace

9 gaeosl190C1l 211 29 HT Horizontal Tab

1 P00 1212 212 QA LF or NL Line Feed or New Line
11 geoBl1o11l 213 OB VT vertical Tab

12 PA6E1109 214 ac . FP Form Feed

13 geaalildl 215 JD CR or RT Carriage Return

14 2221110 216 QE 80 shift Qut

15 ‘OGS 1111 @17 @F SI shift In

16 PBO0130040 220 iz DLE pData Link Escape

17 Q010001 @21 11 DC1 Device Control 1

18 60210010 @22 - 12 DCc2 Device Control 2

19 92130611l @23 13 DC3 Device Control 3

20 PO6B161209 924 14 DC4 Device Control 4

21 ge01d101 225 15 NAK Negative Acknowledge
22 006018 11¢@ @26 15 SYN Synchronous Idle

23 gee2loalll 027 17 ETR End Transmission Block
24 P20110008 e 18 CAN Cancel

25 PRP011201 @31 19 BM- End of Medium

26 22011010 032 ia SUB Substitute

27 02311211 @233 1B ESC Escape

23 226111009 234 1C FsS File Separator

29 22211101l @35 D GS Group Separator

% Pee2111109 @36 1E RS Record Separator

3l 20011111 @37 1F us Unit Separator

32 GB100009 340 20 sp Space

a3 201lo0@201 241 21 i Exclamation Point

34 pol1ogo1o @42 22 " Double Quote

35 goloedll @43 23 # Number or Pound

36 0210819390 244 24 $ Dollar

37 290100101 945 25 3 Percent

38 201900110 845 26 & Ampersand

39 go120111 @47 27 ' Apostrophe, Right Single Quote
49 2910106002 258 28 ( Left Parenthesis
41 golel1eoil @51 29 ) Right Parenthesis



{cont.)

Decimal Binary Octal Hex ASCII Control Function or
76543218 Character Character Description

42 0@ 101061@ @52 2A * Asterisk
43 20181211 253 2B + Plus or Addition
44 g0101lc0 254 2C P Comma

- 45 el16l1l1l121l @55 2D = Eyphen
45 221911192 256 2E . Period
47 290161111 @57 2F / Slash
48 22110000 62 32 2
49 206113001 @61 31 1l
5@ pel110010 262 32 2
51 8116011 253 33 3
52 ZBllalosd 364 34 4
53 221101981 @ae5 35 5
54 goilolle 66 36 6
55 6l11i1011l1l o7 37 7
56 261112009 273 33 8
57 2111221 271 39 9
58 221119010 972 3a 5 Colon
59 22111611 @73 3B s Semicolon
602 0111180 74 3C < Less Than
6l 0111181 @75 3D = Equals
62 261111109 B76 3E > Greater Than
63 81111111 277 3F ? Question Mark
64 2120209200 129 40 @ Commercial At
65 10020001 191 41 A
85 219006010 182 42 B
67 219280811 1a3 43 C
638 012001080 184 44 D
69 d1eaelael 185 45 E
79 0ledadr1le 186 46 F
71 2l1esalll 147 47 G
72 PlOG1600D 112 48 H
73 gleoleegl 111 49 I
74 6106192129 112 4A J
75 2l12al1leg1l11l 113 4B K
76 212211028 114 4C L
77 2126231191 115 4D M
78 010601110 116 4E N
73 1861111 117 4F 0
8a 31010000 123 50 P
81 21213001 121 51 Q
a2 010106218 122 52 R
a3 216108611 123 83 s
84 219210100 124 54 T



(cont,)

Decimal Binary Octal Hex ASCI1 Control Function or
765432189 Character Character Description

85 plelalal 125 85 U

86 219218119 126 56 k)

87 1619111 127 57 W

88 01211060880 139 58 X

89 plol1legl 131 59 Y

oa 2196112160 132 5a z

91 212118611 133 5B L Left Square Bracket
92 21211180 134 5¢C \ Back Slash

93 2161110901 135 5D ] Right Sguare Bracket
94 212111169 136 5E ® Circumflex

95 1211111 137 5F Underscore

96 Zll100@odad 14 60 o Left Single Quote -
97 21120001 141 6l a

93 1102010 142 62 b

99 2110606211 143 63 c

109 21120021028 144 64 d

101 1100161 145 65 e

132 11002110 146 66 4

183 011298111 147 67 g

104 ¢g11c10600 150 63 h

185 61101201 151 69 i

1a6 pl1lo1ole 152 6A 3
1a7 @lleliloell 153 6B k

1238 pllalicd 154 led 1

199 1191101 155 6D m

112 11061119 156 6E n

111 11211112 157 6F o

112 gllliaeead 169 70 P

113 gli18e@1 1861 71 q

1i4 21110019 162 72 r

115 21112611 163 73 s

116 l111¢1@ee 164 74 t

117 21112101 165 75 u

118 21116118 166 76 v

119 01118111 167 77 w

126 llllodo 172 78 X

121 1111621 171 79 y

122 01111218 172 7A z

123 1111911 173 7B { Left Curved Bracket
124 pllllle@ 174 7c l Vertical Line

125 21111101 175 7D Right Curved Bracket
126 11111109 176 7E ~ Tilde

127 1111111 177 7F DEL Delete (rubout)



APPENDIX B - SPECIFICATIONS

PHYSICAL DESCRIPTION

Qverall Dimensions Active Area Weight
(nominal}
Vertical | Borizontal | *Thickness i
17.8° 22.5° 2.75" 12" x 18° max. 7 1bs.
431 .8mm 571 .5mm 19.1mm 294mm x 44)mm max. 3.2 kg

* Note: 1.75 " {44.5 mm) including the wedge

POWER SUPPLIES (OPTIONAL)

U.S.A.: 122V to 132V, 58Hz to 62Hz, NEMA 5-15P plug

International: 197V to 264V, 48Hz to 52Hz, I.E.C. Universal power

receptacles

Japan: 9@V to 118V, 42Hz to 62Hz, NEMA 1-15P plug

i




OPERATING SPECIFICATIONS

An MM 1812 performs to the specifications appearing below. We use
the word “typical" to describe accuracy and proximity. Typical
means the unit, when at 25 degrees Celsius, performs to that
specification over more than 93 percent of the active area. A
slight degradation occurs at the extreme edges and corners of the
active area.

The following specifications are to aid your understanding and use
of the product. FPor detailed specifications, refer to the Summa~
graphics engineering specification.

BCCULACY evvesacessecansessanes +/= 2.025" (.625mm) typical cursor

Accuracy is how closely a point's actual location is determined.
It is measured when the cursor is on the tablet's surface.

Cursor EccentriCity eesesccssscccssass +/-06,005" (.1250m) or better

Cursor eccentricity is how much the electrical center varies from
the cross hair center as the cursor is rotated through 36¢ de-
grees.

Jitter ....l'!...I...C.l...‘-.‘l...... CUrsor: +/-l count at l%g 1pi
stylus: +/-2 counts at 1000 lpi

Jitter is the difference in values collected by the digitizer for
the same point (for example, 5.999, 6.000, 6.0@l). Jitter can be
caused by electrical noise from environmental sources or from the
digitizer's analog to digital conversion circuitry. Noise affects
the signal that identifies a point. '

Proximity ...I......I.C........I...l.l g.s" (12I7m) tmical for cursor
#.3" (7.6 mm) typical for stylus

Proximity is the maximum distance the cursor or stylus can be held
above the active area and report the position of the stylus or
Cursor.

Repeatability ccvescccesscccncecnnanes +/=- 2.813" (.252mm) or better
(for cursor only)

Repeatability is how closely you receive the same coordinates from
the tablet when repeatedly locating the point. Repeatability
takes temperature range and jitter into consideration.



Note: Repeatability for the stylus is similar, but is difficult
to measure since the stylus does not have crosgshairs.



APPENDIX C - COMPARISON BETWEEN MM 1812 VERSION AND PREVIQUS
DIGITIZERS IN THE BIT PAD TWO (MM 1183) SERIES

HOW THE MM 1812 BIT PAD FORMAT IS DIFFERENT FROM THE BIT PAD TWO

when the digitizer is placed on standby using the XOFF (CTRL S)
command, it resumes normal operation with either a reset (NUL or
CTRL SP [space])} or XON (CTRL Q) command. There is only one
differsnce between the two: when a reset command is received, the
digitizer returns to its defaults; when an XON command is re-
ceived, the digitizer retains all remotely set parameters.

The Bit Pad Two only exits from an XOFF state when an XON in is-
sued, not a reszt command.

When a cursor is out-of-prox during a Self Test (t), nonprintable
control code (ASCII STX-start of text) is transmitted, The Bit
Pad Two, under the same conditions, transmits an ASCII G.

The MM 1812 has a 1922 lpi resolution switch setting available,
the Bit Pad Two does not.

The MM 1812 has a 1000 lpi resolution command (p} available, the
Bit- Pad Two does not.

The MM 1812 has a Check Code command (x) available, the Bit Pad
T™wo does not. .



HOW THE MM 1812 BIT PAD FORMAT IS DIFFERENT FROM THE BIT PAD ONE

The MM 1812 is a second generation digitizer. It is, with some
minor exceptions, a plug replacement for the Bit Pad One.

As an improved version of its predecessor, dissimilarities do ex-
ist. For example, the MM 1812 uses more advanced haraware and a
different technology.

Some noteworthy exceptions are that the MM 1812:
- does not require biasing: pulling a magnet over the tablet.

- report formats, binary and ASCII BCD, include a bit or
character identifying whether the stylus/cursor is in
or out of proximity.

- offers more operating characteristics
to choose from, such as Relative Mode.

- maximum baud rate iz 19.2 K.
- offers only one type of hardware interface which is Rs-232-C.

- does not have a Stop Mode, as such. Instead, it offers
two alternatives, XOFF and Remote Mode. Note that the
command previously used by the Bit Pad One to initiate
Stop Mode is now the command for Remote Request Mcde.

- offers Remote Request Mode and a Remote Trigger command.
This function did not exist in Bit Pad One but was
synthesized by sending a Stream Mode command immediately
followed by a Stcp command,



APPENDIX D - QUICK REFERENCE SHEET OF COMMANDS
AND SWITCH SETTINGS

QOMMAND ASCII HEX COMMAND ASCII HEX
Switch Stream 2 rps @ 42 Increment:
Switch Stream 4 rps A 41 @ (disable} a 61
Switch Stream 10 rps B 42 1 b 62
Switch Stream 28 rps C 43 2 c 63
Switch Stream 40 rps D 44 3 d 64
Switch Stream 7J rps E 45 4 e 65
Switch Stream 103 rps F 46 5 f 66
Switch Stream maximum G 47 iz g 67
Stream 2 rps H 48 29 h 68
Stream 4 rps I 49 Resolution:
Stream 19 rps J 4A 199 lpi i 69
Stream 28 rps K 4B 127 1pi (5 lpmm} 3 6A
Stream 49 rps L 4C 209 lpi k 6B
Stream 79 rps M 4D 254 lpi (12 lpmm) 1 6C
Stream 199 rps N 4E 409 1pi m eD
Stream maximum o] 4F 530 lpi n 6E
Point Mode P 52 503 lpi (20 lpmm) o 6F
Remote Request 1060 1lpi P 73
mode 5 53 send Configuration ] 73
trigger ™ 54 send Configuration ENQ* a5
Relative Coordinate R 52 Self Test t 74
Absolute Coordinate Q 51 Stop Transmission XOFF* 13
NOP {no operation) CR* @D Start Transmission XON* 11
NOP (no operation) sSp* 20 Reset : NUL* 53
Check Code X 78

Note: * Active even when remote control switch
(DIP switch #1, position #1) is off.



SWITCH SETTINGS

DIP Switch 1
Operating Characteristics Factory Switches and Settings
and Configuration Parameters | Setting _ _
1 2 3 4 5 = 7 8
remote control:
enable X on
disable off
proximity transmission:
always transmit X on
only when in proximity off
stream:
enable X on
disable off
switch:
enable X on
disable off
cocrdinate content:
Absolute Coordinate X off
Relative Coordinate on
Report Rate of: _
2 rps . { off { off | off
4 rps off | off on
1@ rps _ | off on | off
20 rps off on on
42 rps on | off { off
79 rps on | off on
129 rps X on on | off
maximum £ps on on on




DIP Switch 2

Operating Characteristics Factory Switches and Settings
and Configuration Parameters Setting L
1 2 3 4 5 6 7 8
report format:
ASCII BCOD X on
binary off
ASCII report terminator:
CR LF X on
CR off
increment setting:
2 X off | off | off
1 off | off on
2 off on | off
3 off on on
4 on | off | off
5 on | off on
12 on on | off
20 on on on
resolution setting:
183 1pi off | off | off
127 lpi or 5 lpmm off | off on
209 1pi X off on | off
254 lpi or 1@ lpmm off on on
429 1pi on | off | off
500 1pi on | off on
533 lpi or 20 lpmm on on | off
1020 lpi on on on




DIP Switch 3

Operating Characteristics Factory Switches and Settings
and Configuration Parameters | Setting :
. 1 2 3 4 5 6 7 8
parity:
enable X on
disable off
enabled parity setting:
odd on
even X of f
number of stop bits:
: two X on
one off
CTS handshake: _
enable X on
disable off
curscr output code:
output A X on
output B off
baud rate: -
118 off | off | off
15@ off | off on
360 off on | off
1200 off on on
2420 on | off | off
48053 £ on | off on
0603 X ' on on | off
19200 on on on




WARRANTY ON HARDWARE

Providing the Purchaser notifies Summagraphics promptly, in
writing, that equipment furnished by Summagraphics failed to
function properly under normal and proper use and service be-
cause of defects in material or workmanship demonstrated to
Summagraphics's satisfaction to have existed at the time of
delivery, for a period of the lesser of one hundred and eigh-
ty (180) days from the date of shipment by Summagraphics to
Purchaser or ninety (99) days from the date of shipment by
Purchaser to its customer, Summagraphics, reserving the right
to either inspect the equipment in Purchaser's hands or re-
quest their return to Summagraphics, will, at Summagraphics's
option, repair or replace at Summagraphics's expense F.O.B.
Summagraphics, Fairfield, Connecticut facility. The foregoi-
ing shall not apply to equipment that shall have been altered
or repaired after shipment to Purchaser by anyone except
Summagraphics's authorized employees {and Summagraphics will
not be liable in any event for alterations or repairs except
those made with its written consent) and is contingent upon
normal usage, handling, installation, and operation con—~
sistent with the provisions of this book, and does not cover
products which have been subjected to unusual physical or
electrical stress or on which the original identification
marks have been removed or altered. This warranty will not
apply if adjustments, repair, or parts replacement is re-
quired because of accident, neglect, misuse, improper instal-
lation or repairs (if installation or repairs are not per—
formed by Summagraphics), alteration or use of supplies which
do not meet Summagraphics's published minimum specifications
for such supplies, power failure or any other causes beyond
Summagraphics's control or which involve causes other than
normal and ordinary usage. Eguipment manufactured by others
but furnished by Summagraphics will be repaired or replaced
only to the extent of the original manufacturer's warranty.
This warranty will not apply to appearance items, such as
knobs, handles, dials, or the like, nor to the pen cartridge
or refills of the pen cartridge. Purchaser shall be solely
rasponsible for determining suitability for use and Summa-
graphics shall in no event be liable in this respect.

The foregoing cbligations are in lieu of all other obliga-
tions and liabilities including negligence and all warranties
of fitness or merchantability or otherwise, express or im-
plied, in fact or by law, and state Summagraphics's entire
and exclusive liability and Purchaser's exclusive remedy for
any claim of damages in connection with the sale or furnish-
ing of goods or parts or services, their design, suitability
for use, installation or operation. Summagraphics will in no
event be liable for any direct, indirect, special, incidental
or consequential damages or losses whatsoever, and
Summagraphics's liability under no circumstances will exceed



the contract price for the goods or parts for which liability
is claimed. No action against Summagraphics regarding the
sale of equipment may be brought by a Purchaser more than cne

year after the cause of action has accrued.
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LIMITED WARRANTY ON MEDIA, MANUALS, AND SOFTWARE

If you discover physical defects in the software media or in
the manuals distributed with the software, Summagraphics Cor-
poration will replace the media or manuals at no charge to
you, provided you return the item to be replaced with proof
of purchase, including purchase date, tc Summagraphics or an
authorized Summagraphics dealer during the 9@-day period
after you purchased the software, In some countries the re-
placement period may be different; check with your authorized
Summagraphics dealer.

ALL IMPLIED WARRANTIES ON THE MEDIA AND MANUAL, INCLUDING IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE, ARE LIMITED IN DURATION TO NINETY (90) DAYS
FROM THE DATE OF THE ORIGINAL RETAIL PURCHASE OF THIS PRO-
DUCT.

software, in the context of this warranty, can be in any
form, including firmware.

Even though Summagraphics has tested the software, SUMMA~
GRAPHICS MAKES NO WARRANTY OR REPRESENTATION, EITHER EXPRESS
OR IMPLIED, WITH RESPECT TO THIS SOFTWARE, ITS QUALITY, PER-
FORMANCE, MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PUR-
POSE. AS A RESULT, THIS SOFTWARE IS SOLD “As IS“, AND YQU,
THE PURCHASER, ARE ASSUMING THE ENTIRE RISK AS TO ITS QUALITY
AND PERFORMANCE.

Summagraphics reserves the right to make ‘changes to the
software or its documentation without notice. IN NO EVENT
WILL SUMMAGRAPHICS BE LIABLE FOR DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES RESULTING FROM ANY DE-
FECT IN THE SOFTWARE OR ITS DOCUMENTATION {including but not
limited to typographical, arithmetic, or listing errors),
even if advised of the possibility of such damages. In par-
ticular, Summagraphics shall have no liability for any pro-
grams or data stored in or used with Summagraphics products,
including the costs of recovering such programs or data.

THE WARRANTY AND REMEDIES SET FORTH ABQVE ARE EXCLUSIVE AND
IN LIBJ OF ALL OTHERS, ORAL OR WRITTEN, EXPRESS OR IMPLIED,
IN FACT OR IN LAW. No Summagraphics dealer, agent, or em-
ployee is authorized to make any modification, extension or
addition to this warranty.

Some states do not allow the exclusion or limitation of im-
plied warranties or liabiliy for incidental or consequential
damages, so the above limitation or exclusion may not apply
to you. This warranty gives you specific legal rights, and
you may also have other rights which vary from state to
state.



