CHAPTER 1

CHAPTER 2

CHAPTER 3

'CHAPTER 4

Kim Frankcoinug

Contents

-OPERATION OVERVIEW R R N N R X R R R T 1*1

COMMUNICATING WITH THE HOST soneevesnntsacnovssscannnee 2-1

SECTION A -~ HARDWARE INTERFACES .seescscenccsnenssnsnss 2ml
Signal 1evelsS sevessssorssscssssssennncnssavassasans 2=l
Connector Pin AsSSighmentsS sevsessscensssscosssonssoee 2m2

SECTION B = BAUD BATE sievisvtevnssasasssscecvocrosones 24

SECTION C - REPORT FORMAT LIE I N L BN R RO I Y R S N R RN NN Y 2—5
MM Packed BiNArY cvecvessessssssesaccssncarassossnns 2=5
MM ASCII BCD wevvrensansonnsevsosseessncisssancansss 2=8

SECTIUN D - NOTES ON INITIAL:COMMUNICATIONS OB LEPBCORES 2‘10

WITH THE HOST
SECTION E - GUIDELINES FOR WRITING A SOFTWARE DRIVER .. 2-11

OPERATING CHARACTERISTICS AND REMOTE COMMANDS cevseosss 3-1

SECTION A - CONTROLLING THE REPORT FLOW AND QONTENT ... 3-1
Primary MOdeS sesessecsssssescnssecscnsssssesscesens 33

Stream MOdE vevesscssesessncsassooncnncanresonnces =3

Switch Stream MOJe sevsssssressersenacorseerecss 3=4

POINT MOUE tevseressnsnssssnssssnnscsvsssnsscnss 3D

Remote Hequest MOde sesssvesssssvstsessceassneses 36

L0 B I = of = i

Delta MOJe sivsssesnssnsessassasssessssannsccsce 37

Increment MOE sieessessossacsscssuncnsanssnoeen S=8

Axis Update MOJEe seessvrocsnnsssasnsvosssassnsses 3-10
Report RAte ceivessesnvessessrsavsnnoserssnssnsnse 3=12
Combining CharacterisSticS tesseserovecensscasecssses 3-13
TT&nsmiSSion Control LRCRE I BN B I R B B Y A B I N B S R 3“15
SECTION B — SETTING THE RESOLUTION svesascscacensssssss 3-18
ResSolUution ceeisesescesssssnsnesssvessnccncnssesases 3—17
Grid RoundOff LR N RN NN NN NN N NN NN SN N NN 3_18
Set X,Y Scale LR BN BN BN B B I B BN R RN BN N N A BN N A R B RN N A A A I N AW NN W IR N Y 3-19
SECTION C -~ OTHER REMOTE COMMANDS sesvscssnssssssessess 3=22
Origin S8 8BS AL S PES LSS TR NP BT O LD PRI REORN 3”22
T&blet Identifier S H BB A B ET LIPS EEP AN RN AR 3_23
Reset (to factory defaultS) seveesscesscosescsenesss 3-24
Send Configuration sesecsesssssssssscssssassesssssss 325

CHECKING THE DATA TABLET sevesenstssasoscsennnannnnsess 4=l
SECTION A — DIAGNOSTIC FUNCTIONS eeveeorrvencnsnssnense &4=2
Self TeST tivreresestcscassnsnsecsionsscnansncososnss 4—2
Send TesSt ReSUltS seevessccctrsrnrosssornnscscensses 4~3
oL Y e
Code CheCK cieseneratnocssesnnsersisssasconansnnnensns 45
FACTOTY TESt vessvrenressvsosscrsseosssosnssncsnsess 4B
SECTION B ~ IN CASE OF FAILURE sevvrvesansnncossseesaans 4=7




CHAPTER 5 OPERATING ENVIRONMENT, INSTALLATION, CARE, eevevcencees 5=1
AND SERVICE
SECTION A ~ OPERATING ENVIRONMENT veveveeecssasescnnves 51
Teml)era.ture and Hu.mldlty teevvasssssrsassrsnssuissnas D=1
POWEY 4ueeerornsersivronnnccarssssssosescevsnesnenns 51
SECTIUN B — UNPACKING AND INSTALIATION veveveecsanenaas 5-2
Ul’lpacking LA A SRR A LR R A AR R EE NN N IR IR IR I WS I A I SR 5—2
Installation sieveeesasssnisenaassvesensssensennsses 52
Changing the Stylus Refill .uivieieieeeneersescecsanss 58
SECTION C = FOC CONSIDERATIONS vuvrvvscocsncensacenssee 5=U
SECTIm D"'CAREANDCIJEANIM (AR NN E R NE R I I NI BN R 5‘—9
SECTION E ~ SERVICE svsevevennsnssossoncnnsossvonscnees 5u0

APPENDIX A JUMPER ASSIGNMENTS seveveereavansaosssossnnnssncansnnes Al
APPENDIX B SPECIFICATIONS 4iieteeeesonesaaonrossssvssnsnnsesansnss Bl
APPENDIX C ASCII CONVERSION CHART euvvvovnsnsesssnasvocasvansanass O=1
APPENDIX D QUICK REFERENCE SHEET 4evessnveasseoncoasvenssasasneeee Dol




Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

2-1
2-2
2-3
24
2-5
2-6
2-7
3-1
3-2
3-3
4-1

Table A-1
Table A-2

Figure
Figure

Figure

Figure
Fipure
Figure
Figure

Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figpure
Figure
Figure
Figure

5-3
54
5-5
A-1
A-2
A-3
A-4

Tables

RS-232-C 5ignal LevelS cteveeevessseressosesscsscsescscanes
TTL Signal LeVELS tvusueeecutovacssscscsnsorsssssoannsancses
R5-232-C Data/Power Cable Pin ASSIignmentsS c.veeeccevessses
TTL Data/Power Cable Pin ASSIgnments seeeseevecvocscsssees
MM Packed Binary Report FOIMAT sieseeceesnnsscacnsnsssssns
MM Packed Binary Report Format with Delta Mode vovecesess.
MM ASCII BCD Report Format for MM 1201 or MM 961 veveseves
Maximum Report Throughput in Reports per Second vevevesee.
Combining Operating CharacteristiCSieseveceescsesssasennnes
Output Format of Send Configuration eeeeeveeecosesoscecnss
Output Format of Send Test ReSULLS veuveveseeosesnscnsnsse
JUITl‘Per ASSignmen‘tS of PCB, Release B L N S R G
Jumper Assignments of PCB, Release C or Highel seveeeerees

Figures

MM Da«ta- T&blet ..o.l'.l!..l......l'ltl!'o!..l...lII.!...O
Resolution, Counts of Resolution, ADSOIULE eesseessosesss
Coordinates, and Relative Coordinates

General Fiowchart for Master Program tO Refd .ecesseesese
and Process Data Tablet Reports

Detail A: Get and Decode Reports Subroutine cveeeeccesaes
Detail B: Data Input SubroUTine s.veseeevecaccconnnsssnses
Increment Mode EXaMpPle seesevsverevsaconocnorerossncvnvans
Axis Update EXamPle svveeeceesssrnsesesssssssoassoscasaes
Vertical and Horizontal Orientation of MM 961 .u.vveasess
Quick Functional Check of the Data Tablel secceesssecenss
MM Components and ACCESSOTieS seevessaccssesanrsosssonses
MM Components and ACCESSOTIES seeesvescasssrsesssvscccnes
Stylus HOlder mtion (B R RN N RN NN N N N N N NN NNEE ]
Installing the Power Adapter Cable cuiieeesvesvesscansones
Changing the Stylus Refill seevevieencesoscrerornonsnnnes
Jumpers on MM 961, ReviSion B seseeeesscvsvncaresnsennnes
Jumpers on MM 1201, RevisSion B suiieesceresssesovonnsannsns
Jumpers on MM 961, Revision C or Bigher seveeerecccarnsss
Jumpers on MM 1201, Revision C or Higher seeeeeencsceeses

2-1
2-2
2-2
2-3
2~6
2-6
2-8
3-12
3-13
3~25
4.3
A-2
A-4

2-12

2-13
2~-14

3~10
3-22
4-1
5-3
5-4
5-6
5~7

A-3
A~3
A-4
A-4



{
|
|
!
i
i
|

CHAPTER 1 - OPERATION OVERVIEW

The MM is a data tablet. A data tablet is an input device. It allows
you to translate graphic information into digital information, suitable
for a digital device, such as a computer or a computer terminal.

The MM is valuable in many applications, including:
~ Steering a cursor on a comnputer terminal;
- picking locations on a menu,

~ digitizing maps, drawings, etc.

The hardware parts of a standard MM data tablet are the tablet, cursor
or stylus, and the data/power cable, shown in the following illustra-
tion:

& ms e ms m m e wm a

doto/power cable ! host: computer
( Ioor {erminal :
e T e
tablet or
cursor stylus
TP1070

Figure 1-1 M\ Data Tablet

TBD1EL suveeecossesaasass A table-like surface, The tablet
can tilt or lie flat. The MM 1201 has
a nominal active area of 11.7"x11.7".
The MM 951 has a nominal active area
of 6"x9".

CUFSOT sessssessssssssnse & puck-like, hand-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.

StYIUS veiviverveonnnnnese & pen-like, hand-held device. Use
it with the tablet to locate points.
The stylus has two buttons: one on the
outside of the barrel and one inside
the barrel, activated by pressing the
refill tip. Refills are available in
marking and non-marking,

data/power cable ........ the cable and connector assembly that
interfaces the data tablet to the host.
The MM or the host transmits data through
this cable. Also, the data tablet gets
its power through this cable.

Optional power supplies and adapter cables are available. Descriptions
of these, as well as instructions for installing the MM, appear in
Chapter 5.

The MM translates the position of the stylus or cursor on the tablet
into digital information and coammunicates the digital information to the
host. The host is usually a computer or computer terminal. The stylus
or cursor position is expressed as an X,Y coordinate pair. One coordi-
nate pair is called a report.

Reports can only be collected when the stylus or cursor is in the
tablet's active area and is in proximity. The active area is the area
on the tablet surface in which cursor or stylus positions can be identi-
fied. Proximity is the maximum distance above the active area that the
cursor or stylus can be held and report a valid position, This, in ef-
fect, establishes a three-dimensional volume, within which the cursor or
stylus can issue valid reports. Reports issued from outside of this
volume are out of proximity and, therefore, do not represent the current
position of the stylus or cursor.

1-2
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Reports are in counts of resolution, expressed as absolute coordinates
or relative coordinates, depicted in the followinyg illustration:

one one
resolution count resolution count
oan -
active
| ores T
P o -
% s
Af" AJ‘\
7 7
origin—; origin ~|
| N O
!§ ) .
f. resolution = 4 Ipi resolution = 8 Ipi
§
: : gbsolute relotive ) gbsoiute relalive
l points | ooordingtes | coordinates points | oordingles | coordingles
5 A Gy | e A | 68 | (69
! B (6:4) (3.1) B | (128) (62)
Part | Part |l

TP1071

Figure 1-2 Resolution, Counts of Resclution, Absolute
Coordinates, and Relative Coordinates

Resolution is the smallest distance or movement that the data tablet 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 c¢count is the distance
between two lines of resolution. In Figure 1-2, points A and B are in

the same physical location, but their coordinates are different. This

is because the resoluticn in Part I is 4 1lpi, and the resclution in Part Il
is 8 1pi.
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Absolute coordinates are coordinates measured from the the tablet's ori-
gin (0,0). Relative coordinates are measured "relative to" the last re-
port location. In Figure 1-2, point B is reported after point A,
Therefore, point B in relative coordinates is reported as relative to
point A. Reports are in absolute coordinates, except when the MM is in
Delta Mode. :

Delta Mode is one of the MM's many operating characteristics. Other
characteristics govern when reports are issued; how fast they are is-
sued; the tablet origin location; and the tablet resolution, Set the
operating characteristics with remote commands from the host. (Refer to.
Chapter 3.)

Also, use remote commands to initiate the diagnostic functions,
described in Chapter 4. These functions aid in troubleshooting a mal-
functioning unit.
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CHAPTER 2 — COMMUNICATING WITH THE HOST

For successful comunication between an MM and its host, the hardware
interface, baud rate, report format, and command format must be compati-~
ble. This chapter describes the alternatives in eéach category, except
comnand formats, which are described in Chapter 3.

This chapter also provides notes on the initial communications with the
host and guidelines for writing a software driver.

SECTION A - HARDWARE INTERFACES

The MM is available with either an RS-232-C or a TIL interface. Both
interfaces are full duplex, asynchronous, and serial. They use the same
protocol. However, they use different signal levels and connector

pin assignments,

SIGNAL LEVELS

The tables below specify the signal levels for data transmissions:

Table 2-1
RS-232-C Signal levels

Interchange Voltage [
RS-232-C Interface -3V to -12V +3V to +12V
Binary states 1 0
Signal condition Mark Space




Table 2-2
TTL, Signal Levels

Interchange Voltayge

TTL Interface OV to +0.8V +2.4V to +5V
Binary states 1 0
Signal condition Mark Space

"EIA Standard RS-232-C: Interface Between Data Terminal Equipment and
Data Communication Eguipment Employing Serial Binary Data Interchange",
by the Engineering Department of the Electronic Industries Association
(Washington, D.C.: EIA, 1969) is the source for Table 2-1. Table 2-2 has
the same format because the TIL interface operates similarly. Refer to
that publication for definitions of the terms used in these tables.

CONNECTOR PIN ASSIGNMENTS

The data/power cable is a single, shielded cable, The RS-232-C version
has a 25-pin male D connector. The TTL version has a 9-pin male D con-
nector. Tables 2-3 and 2-4 identify the pin assignments. Pins not
shown are not assigned.

Table 2-3
R5-232~C Data/Power Cable Pin Assignments
Pin Wire Name Description
1 protective ground frame ground
2 transmit data serial data from MM to host
3 receive data serial data and commands
from host to MM
7 signal ground return for serial data and
power
] +12V supply power for tablet from host:

0.25A at +/-10% regulation

15 ~12V supply power from host: (.14,
+/-10% regulation for
RS-232-C driver
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Table 2-4
TTL Data/Power Cable Pin Assignments

Pin Wire Name Description
1 propective ground frame ground
2 transmit data serial data from MM to
host
3 receive data serial data and commands

from host to MM

7 signal ground return for serial data and
- _ power
9 +12V supply ‘ power for tablet
from host: 0.25A at +/-10%
regulation

Adapter cables are available for the RS-232-C interface to:

- separate the power lines from the data/power cable for use with
an external power source; '

- change connector gender (male to female); or

- reverse the transmit and receive lines (pins 2 and 3).
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SECTION B ~ BAUD RATE

Baud rate is the number of bits transmitted each second between host and
peripheral (MM) or peripheral and host. Two baud rate configurations
are available: a fixed rate of 9600 or a variable rate (between 75 and
19,200) that conforms to the host's baud rate. The latter option is
called autobaud.

The MM is configured at the factory to one of the baud rate configura-
tions, usually the fixed baud rate setting (9600). You can change the
baud rate configuration by removing or attaching jumpers inside the MM
tablet., This is described in Appendix A.

Note: For a host whose baud rate is generated from something other than
a crystal-controlled clock, we do not recommend using the autobaud
feature. This is because the MM could miscalculate the baud rate, espe-
cially for very low rates.

If the MM is set up with autobaud, then each time the MM is powered up,

send an ASCII space character (SP). The MM uses that character to time
the host's baud rate, then sets its own to match.

-4
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SECTI{ON C - REPORT FORMAT

Two report formats are available, packed binary or ASCII BCD.

(Note to users of other Swmagraphics data tablets
or digitizers: The formuts described here are
specific to the MM series. Other Summagraphics pro-
ducts have similarly named formats, but their con-
tent may be different.) '

Regardless of format, reports are in counts of resolution, not in inches
or millimeters. (Counts of resolution is described in Chapter 1.)

You can choose to have parity enabled or not. If enabled, the parity is
odd.

The MM is normally configured at the factory with the five-byte, packed
binary format and parity is enabled. However, this can be changed by
attaching or removing jumpers inside the MM. Instructions appear in Ap-
pendix A.

MM PACKED BINARY

The packed binary format varies, depending on whether the tablet is in
Delta Mode or not. In Delta Mode, each report consists of three bytes.
When the data tablet is not in Delta Mode, each report consists of five

bytes. The formuats appear on the next page.
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Table 2-5

MM Packed Binary Report Format

Stop MSB LSB [Start|Transmission
Bit{P 7 65 4 3 21 O Bit Sequence
1 P PHPR T ©Sx Sy FcFb Fa 0 | 1st byte
1 P 0O X6 X5 X4 X3 X2X1 X0 0 2nd byte
1 ‘P 0 X13 X12 X11 X10 X3 X8 X7 0 3rd byte
1 P 0O Y8 Y5 Y4 Y3 Y2Y1l YO 0 4th byte
1 P 0 Y13 Y12 Y11 Y10 Y9 Y8 Y7 0 5th byte

Table 2-6
MM Packed Binary Report Format with Delta Mode
Stop MSB LSB (Start| Transmission
Bit | P 7 6 &8 4 3 2 1 0 Bit Sequence
1 P PHPRT Sx Sy Fc Fb Fa 0 1st byte
1 P 0 X6 X5 X4 X3 X2 X1 XO ¢ 2nd byte
1 P O Y6 Y5 Y4Y3Y2YL YO 0 3rd byte

2-6
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Key to Tables 2-6 and 2-6:

LSB
MSB
F

Sy or Sx

T

PR

PH

P

X0 to X13
YO to Y13

LI L B O

least significant bit
most significant hit
flag bit identifying the stylus or cursor
buttons being pressed:

i 3=-button, 4-button Binary

Stylus i Cursor Cursor Qutput
Buttons ;*Buttonsi Buttons Fe Fb Fa
none none | none 0 0 0
tip button 1 i 1 0 0 1
barrel hutton 2 : 2 01 0
tip and barrel = e 3 01 1
— - ' 4 .1 00
— S 142 1+2 0 1 1
—_— —_— 1+3 c 1 1
— 1+3 1+4 1 0 1
— T e 2+3 0 1 1
—— 2+3 2+4 110
— Co=— 1 142+3 0 1 1
— 14243 1+2+4 1 1 1
— — | 24344 111
e — 1 142+3+4 1 1 1

* 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.

sign bit for Y or X coordinate: 1 is positive,
0 is nepative, (In Delta Mode, the sign can be
positive or negative. When not in Delta Mode,
the sign is positive.)

Tablet Identifier, choice of 0 or 1, selectable
by remote comand (see Chupter 3)

proximity: 0 is in proximity, 1 is out of proximity
phasing bit, set to 1

parity bit (optional)

X coordinate bits

Y coordinate bits
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MM ASCII BCD

The ASCII BCD format varies, depending on the resolution setting and on
whether the tablet is in Delta Mode or not. The format also differs
with the model, MM 1201 or MM 961, The formats appear below:

) Table 2-7
MM ASCII BCD Report Format for MM 1201 or MM 961

Resolution Report Format

Not Using Delta Mode Using Delta Mode

1 to 508 1pi XXX, YYYY ,FSCROKLF> SOXXX,SOYYY, FKCR><LF>
MM L L
1201|1000 or 1016 ipi| XXXXX,YYYYY,F<CR><LF> SOOXXX,SO0YYY,FCCR><LF>
(40 lpnm)

MM | 1 to 1016 1pi 00X, YYYY , FKCR><LF> SOXXX,SOYYY , FKCR><LE>
961 (40 lpmm)

Key to Table 2-7:

S = coordinate sign, ASCII + or -

Q0 = ASCII zero

X = @& digit of the X coordinate, where each digit is an
ASCII character, 0 through 9

, = the delineator character, an ASCII comma

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

F = flag character, identifying the stylus or cursor

buttons being pressed:

-

. 3-button! 4-button  ASCII

Stylus Cursor | Cursor Character
Buttons *Buttons . Buttons Qutput

none | none | none 0
tip button | 1 , 1 1
barrel button | 2 2 2
tip and barrel e : 3 3
e | 3 ; 4 4
— D12 142 3
—— L - 1+3 3
- At 1+4 5
_— T 243 3
— boo2+3 2+4 6
| 3

~— -~ i 14243

et



(cont.)
. 3-button 4-butten ASCI1
Stylus Cursor . Cursor Character

‘Buttons  *Buttons Buttons Qutput
—— 1+2+3 14+2+4 7
——— — i 2+3+4 7
— —_— s 142+43+4 7

* On the 3-button cursor, the buttons are dist-
inguished by ruised dimples, rather than by
numbered labels. In the table above, 1 corr-
esponds to one dimple; 2 to two dimples, etc.

{CR> = ASCII carriage return
{LF» = ASCII line feed
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SECTION D - NOTES ON INITIAL COMMUNICATIONS WITH THE HOST

.

- From the time the MM is powered up or from the time the Reset command
is issued, there is a 10 millisecond delay before the MM is ready to re-
ceive commands from the host.

- If the tablet is configured with autobaud, your first action must be
to send an ASCII space character (SP) from the host to the data tablet,
This sets the baud rate.

Note: If the host's baud rate is generated from something other than a
crystal—-controlled clock, the MM could miscalculate the baud rate, espe-
cially for very low rates.

— The first time an MM is powered up, send the Code Check command and
record the checksum. (The Code Check function is described in Chapter
4.)

2-10

il




SECTION E - GUIDELINES FOR WRITING A SOFTWARE DRIVER

= ———

I1f the MM is connected to a computer, rather than to a terminal, the
computer must have a driver for the MM. The driver is a software pro-
gram that collects and decodes MM reports for use by another (master)
program. This section provides same guidelines, in the form of
fiowcharts, for writing a driver.

The flowcharts are for an MM using the packed binary report format. The
steps are general for any set of operating characteristics. Remote He-
quest Mode and Delta Mode reyuire additional steps. These are
highlighted by dotted or dashed lines. '

Figure 2-1 is a flowchart of the overall driver. Figures 2-2 and 2-3 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.

2-11
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Figure 2-1 General Flowchart for Master Program to Read and Process
Data Tablet Reports
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Figure 2-2 Detail A: Get and Decode Reports Subroutine
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Figure 2-3 Detail B: Data Input Subroutine
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CHAPTER 3 - OPERATING CHARACTERISTICS AND REMOTE COMMANDS

The MM has a variety of operating characteristics., Most of these:

- control the flow of reports,; or
- set the resolution.

Set an MM's operating characteristics with remote commands from the
host. In the following pages, each characteristic and its remote com-
mands are defined. For easy reference, the commands appear in ASCII and
hexadecimal. The choice is yours. (Appendix C, "ASCII Conversion
Chart", also provides the binary, decimal, and octal conversions.)

The command byte format uses the same conventions as those used in the
report formats: one start bit, eight date bits, an optional parity bit,
and a stop bit.

Most camands are one byte long. Others, like Increment Mode and Set
X,Y Scale, reguire more bytes. The MM command buffer can hold ten
bytes; therefore, up to ten bytes can be sent to the MM in quick succes-
sion.

So that the MM will be operable upon arrival at your facility, the MM is
set up at the factory to default to certain characteristics. The MM de-
faults to these settings each time it's powered up or when the Reset

comand is issued. A list of the defaults appears in the Reset camand

section and in Appendix D.

A sumary of the remote commands appears in Appendix D, "Quick Reference
Sheet".

SECTION A - CONTROLLING THE REPORT FLOW AND CONTENT

Use the operating characteristics described in this section to control:

- when reports are issued;
- how fast they are issued; and
- the coordinate system,

Furthermore, reports can be gated (allowed to flow or not) with the
Start and Stop Transmission commands.

3~1




Some characteristics are called modifiers because they are used in com-
bination with a primary mode. Primary modes are Stream, Switch Stream,
Point, and Remote Request modes. Modifiers are Delta, Increment, and
Axis Update modes, as well as Report Rate. Certain combinations are
valid; others are not. For further information, refer to "Cambining
Characteristics", near the end of this section.




PRIMARY MODES

Stream Mode

Command Syntax: <command)

ASCII  Hex

command @ 40

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

If the cursor or stylus is out of proximity and no buttons are pressed,
the last valid report is transmitted three times. If a button is
pressed, the last valid report is issued continuously. (In both cases,
if the report format is packed binary, the proximity bit is set to one,
indicating that the cursor or stylus is out of proximity,)

Hint: To eliminate redundant reports from being issued when the cursor
or stylus is stationary, use Stream Mode together with Increment Mode,
setting the increment value to one.




L. 5

Switch Stream Mode

Conmand Syntax: {command?>

N

ASCII  Hex

[ ————S

comenand . A 41

e ——————

In Switch Stream Mode, the MM continuously issues reports when & Cursor
or stylus button is pressed.

If the cursor Or stylus is out of proximity gnd a button is pressed, the
last valid report is issued continuously. (1f the report format is
packed binary, the proximity bit is set to one, jndicating that the cur-
sor or stylus is out of proximity.)
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point Mode

____..-—-—'—“-"'——-

Command Syntax: <cqnnand>

ASCII  Hex

i T S

command : B 42

I e

in Point Mode, the MM igsues one report when a cursor or stylus button
jg pressed.

1f the cursor or stylus is out of proximity and & button is pressed, the
1ast.valid report is reissued Once. (1f the report format is packed
binary, the proximity bit is set to one, indicating that the cursor or
stylus is outl of proximity.)




Remote Request Mode

Command Syntax: <mode command><trigger command>

ASCII Hex
mode command . D 44
trigger conmand P 50

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

If the cursor or stylus is out of proximity, the last valid report is
reissued each time a trigger command is sent. (If the report format is
packed binary, the proximity bit is set to one, indicating that the cur-
sor or stylus is out of proximity.)

After Remote Request Mode is initiated, the MM takes between two and ten
milliseconds to issue the report resulting from the first trigger com-
mand. Subsequent reports can be issued up to the maximum report
throughput defined in Table 3-1.
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MODIFIERS
Delta Mode

Command Syntax: <{comand>

ASCII Hex

command : E 45

In Delta Mode, the MM issues reports as relative coordinates, rather
than as absolute coordinates. Relative coordinates are measured "rela-
tive to" the last issued report. Whereas, absolute coordinates are
measured from the tablet origin,

In Delta Mode, reports can have positive or negative values.
Reports issued while the cursor or stylus is out of proximity are zero.

(If the report format is packed binary, the proximity bit is set to one,
indicating that the cursor or stylus is out of proximity.)
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Increment Mode

Camnand Syntax: <mode command><increment value?

ASCIIL Hex
mode command ’ ) 49

increment value SP to z 20 to 74

In Increment Mode, the MM sends a report only when the cursor or stylus
has traveled a minimum distance in the X or ¥ 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, In-
crement 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 report being issued. As soon as the increment is sa-
tisfied along either axis, the MM transmits the actual X and Y coordi-

nates of the point. The new point becomes the center of a new, ima-
ginary syuare.

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

L !

' 20 5|
5. .
1 5 1
. 5 o~ \
[ 10 ,, \‘ \‘
) 2 /’ \\0. -
r"'"’"’ 4
’
1 /
-
0.0 10 20 3 x
Part A Porl B

Figure 3-1 Increment Mode Example
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The five points issued in part B are numbered in order.

Point Report Description .
1 = (0,0)
2 = (10,5) Only X is satisfied. The actual value of Y

is transmitted.

No point is transmitted between points 2 and 3 because the
cursor or stylus did not move 10 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 issues
the new report.

4 = (30,7 The increment is satisfied from the last
point alony the X axis, only; ‘the MM issues
the new report.

5 = (32,17) The increment is satisfied from the last

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

To use Increment Mode, send the mode command, followed by the increment

value. An increment value is in counts of resolution and can be a whole
number from O to 90. (The default is zero,) Add 32, a required offset,
to the desired increment, then convert the sum into your preferred for-

mat. For example, if the desired increment value is 10,

desired + 32 = increment value = increment value = increment value
increment in decimal in hexadecimal in ASCII
10 + 32 = 42 = 2A = *
decimal hexadecimal ASCII

To disable Increment Mode, set the increment to zero with the ASCII
space character (SP).




Axis Update Mode

Camand Syntax: <mode command><update value?

ASCII Hex
mode command G 47
update value ‘ SP to 2 20 to 7A

Axis Update Mode 1is particularly useful if you are using & grid on the
tablet, and you want reports sent only at grid intersection points. 1In
this case, we recommend positioning the cursor or stylus on a grid in-
tersection point before initiating Axis Update Mode.

gimilar to Increment Mode, in Axis Update Mode, the MM sends a report
only when a set distance is satisfied in either the X or Y direction.
The distance is defined by you and applies to both axes. Unlike Incre-
ment Mode, the MM sends the last transmitted value of the axis for which
the update value is not satisfied.

Here is how Axis Update Mode works: Every time the cursor or stylus re-
turns to proximity, the W uses the first report as a reference polint.

Fram that reference point, an imaginary grid emanates with grid inter-—

vals equal to the update value. Fach time the cursor Or stylus crosses
a grid line, a report is sent.

Example: Figure 3-2 illustrates the series of points transmitted in
an example where (0,0) is the first report.

"
20 3N
H
1
3 ~e 5/ \
I »

/,’—-
i 2 S o
0,0 10 20 0 X

Figure 3-2 Axis Update Example
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The five points issued are numbered in order. The Axis Update
value equals 10.

Point Report Description .
1 = (0,0) Reference point.
9 = (10,0} . Only X is satisfied;
Y retains its last value.
3 = (10,10) Only Y is satisfied;
X retains its last value.
4 = (20,10) Only X is satisfied;

Y retains its last value.

No point is jssued between 4 and 5 because the
same report is not jssued consecutively.

5 = (30,10) - Only X is satisfied,
Y retains its last value.
6 = (30,20) Only Y is satisfied;

X retains its last value.

7o use Axis Update Mode, send the mode command, followed by the update
value. An update value is in counts of resolution and can be a whole
nunber from O 1o 90. (The default ig gzero.,) Add 32, & required offset,
to the desired value, then convert the sum into your preferred format.

For example, if the desired update value is 10,

desired + 32 = update value = update value update value
update in decimal in hexadecimal in ASCII

*

fi

10 + 32 = 42 = 2A
decimal hexadecimal ASCIL

To disable Axis Update Mode, set the update value to zero with the ASCII
space character (SP).
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Report Rate
Command Syntax: <command?

ASCII Hex
Report Rate equal to:
max. throughput Q 51
max. throughput/2 R 52
max. throughput/8 S 53
max. throughput/32 T 54

The Report Rate is the number of reports the data tablet issues each
second. Use it with Stream or Switch Stream Mode. The rate can be set
to the maximum report throughput or to some factor (1/2, 1/8, or 1/32)
of the maximum.

The maximum report throughput appears in the table below. These numbers
represent the maximum number of reports that can be issued when the data
tablet is in Stream, Switch Stream, or Remote Request Mode. When these
modes are cambined with other modes, e.g. Increment or Axis Update
Mode, the throughput is affected. (Refer to the following section, "Com-
bining Characteristics", for further information.,)

Note that the maximum report throughput depends on the baud rate at
which the data tablet is set; the report format; and whether the tablet
is in Delta Mode or not:

‘ Table 3-1
Maximum Report Throughput in Reports per Second (rps)
Baud Rate , Report Formats
Packed Binary Packed Binary ASCII BCD*
5-byte (not Delta Mode) 3-byte (Delta Mode) (approx.)

19,200 166 200 94
9,600 116 157 55
4,800 70 102 30
2,400 39 60 16
1,200 20 33 8

600 10.6 17 4

300 5.4 8.4 2

150 3.7 4.1 1

* “The maximum report throughput can vary from these numbers when the -
data tablet is in Delta Mode or with the resolution setting.
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COMBINING CHARACTERISTICS

The table below identifies the possible combinations of operating

characteristics.

Notes appear under the table that highlight some of

the nuances of these combinations,

. Table 3-2
Combining Operating Characteristics
Mcdifiers Primary Modes .
Stream | Switch Stream Point | Remote Request
Increment valid valid 'invalid -valid
Axis Update valid valid invalid valid
Delta valid valid invalid valid
Report Rate valid valid invalid invalid

~ Increment Moae
er,

and Axis Update Mode cannot be combined with each oth-

- W¥hen you combine Increment or Axis Update Mode with Stream or Switch

Stream Mode and a

stylus or cursor button is pressed, the last report is

reissued each time the button is pressed.

~ When you combine Remote Request Mode with Increment or Axis Update

Mode, reports are

issued as follows:

- If the increment or update value has been met before you issue a

trigger, the

triggered report equals or exceeds the last report.

- If the increment or update value has not been met before you is-

Sue a trigger, no report is transmitted.

If the increment or up-

date value is then met, & report is not transmitted until a trigger

is issued.

- 1If the increment or update value has not been met before you is-
Sue a trigger and you issue a trigger at the same time you press a
cursor or stylus button, the last valid report is reissued.

- Kemote Request Mode or Point Mode override the Report Rate,
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- . The Report Rate affects Stream or Switch Stream Mode when combined
with Increment or Axis Update Mode. Because the MM controls the Report
Rate with an internal trigger, reports are issued as follows:

~ If the increment or update value has been met before the MM is-
sues a trigger, the triggered report equals or exceeds the report
that satisfies the increment or update.

- 1If the increment or update value has not been met before the MM
issues a trigger, no report is transmitted.

3-14




TRANSMISSION CONTROL

Command Syntax: <{command)

- ASCII Hex
Stop Transmission DC3 13
Start Transmission DCL - 11

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

Stop Transmission places the data tablet on standby. It is useful for
systems that do not constantly use the data tablet. 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
conmand is issued, the next byte in that report is sent, intact. To
avoid corrupted data, the host software should not look for a phasing
bit at the beginning of resumed transmission.
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SECTION B - SETTING THE RESOLUTION

Resolution is the smallest distance or movement that the data tablet can
distinguish. Resolution is a measure of precision and is expressed in
1ines per inch (lpi) or lines per millimeter (1lpmm) .

The tablet resolution can be set with the functions Resolution, Grid
Roundoff, or Set X,Y Scale. Grid Roundoff and Set X,Y Scale lend them-
selves to certain applications. For example:

- @rid Roundoff, in effect, divides the tablet into a grid. This
simplifies setting up the tablet for applications using menus,
scaled maps, elc.

- Set X,Y Scale matches the tablet resolution to the resolution of

ancther two-dimensional object. This simplifies mapping the tablet
to a terminal screen, & photo, an X-ray, etc.
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RESOLUTION
comand Syntax: {comand>

_ ASCII Hex

—

T

Resolution setting of:

| 10 1pm (254 1pi) £ 665
] 20 1pmm (508 1pl) i 89
AQJ}JIEM) a 71
| ] 200 1pi e 65
400 1pi g 67
| 4 500 1pi h 68
: 1000 1pi j 6A

PR

Use the Resolution command to set the MM to one of the resolutions list-
ed in the table ahove.
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GRID ROUNDOFF

Command Syntax: <comnand>

ASCII Hex
Roundoff setting of:
1 1pi 1 6C
2 1pi n 6E
4 1pi . ' p 70

Use Grid Roundoff to set the tablet resolution to one, two, or four
lines per inch., This, in effect, divides the tablet into a 1 inch, 1/2
inch, or 1/4 inch grid.




i b A A

SET X,Y SCALE

Command Syntax:
<mode command><X low byted<X high byte><Y low byte><Y high byte>

ASCII Hex
mode command : r 72
X axis resolution . not 00 to FF
low byte ' applic.
X axis resolution not 00 to FF
high byte applic.
Y axis resolution not 00 to FF
low byte applic.
Y axis reéolution not 00 to FF
high byte applic.

Use Set X,Y Scale to match the tablet resolution to the resolution of
another two-dimensional object, Set X,Y Scale lets you define the reso-
lution of each axis, independently. Resolutions can be from 1 to 508
lines per inch. The following instructions describe how to use Set X,Y
Scale: '

1. Determine the resolution for the entire length of the axis. If the
number is fractional, round it to the next higher whole number:

-~ If the object's resolution is expressed as one number, encom-
passing the axis, ensure that the corresponding MM axis' length
divides evenly into that number. If it doesn't, the MM truncates
the resolution value to & whole number.

For example: When matching a vertically-oriented MM 961 to a
vertically~-oriented terminal with resolutions of 800 pixels (hor-
izontal) by 1024 pixels (vertical), the X axis resolution is BOO;
the Y axis resolution is 1024. However,

object's re$olution / axis length

800 / 6 inches = 133,33 per inch
1024 / 9 inches = 113,77 per inch
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The MM would truncate these numbers to 133 and 113. Therefore,
round them to 134 and 114, respectively. Re-multiply the rounded
nurber by the axis length to derive the resolution for the entire
axis.

134 X 6 inches = 804 1is the X axis resolution
114 X 9 inches = 1026 is the Y axis resolution

- If the object's resolution is expressed in units per inch, e.g.
37 lines per inch, multiply that number by the corresponding MM
axis' length. For example, for an MM 1201:

object's x length of the = gaxis resolution
resolution corresponding

MM axis
37 1pi X 11.7 inches = 432.9

Round the number to the next higher whole numnber (433).

2, Convert the axis resolution value to a hexadecimal number. For ex-
ample:

B804 = 324
decimal hexadecimal

3, If the number is less than four digits, pack the number with zeros
to the left. For example, express the number 324 as 0324.

4, Separate the hexadecimal number into two two-digit parts, the least
significant byte (low byte) and the most significant byte (high byte).
For example, separate the number 0324 into:

0324 = 03 , 24
high byte low byte

5. Repeat the steps given above for the other axis.

6. Send the Set X,Y Scale commands in the prescribed sequence!

mode commandd> <X low byted<X high byte><Y low byted<Y high byte>

An example: The command sequence for a vertically-oriented MM 961
matched to a vertically-oriented terminal with resolutions of 804 pixels

(horizontal) by 1026 pixels (vertical) is:

r24030204 where the mode command is in ASCII
7224030204 where the mode command 1is in hexadecimal

Note: To change the resolution of only one axis, send zeros for the
value of the axis you want to remain unchanged.
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SECTION C - OTHER REMOTE COMMANDS

ORIGIN

———

Command Syntax: <command>

ASCII  Hex
Origin location:
Horizontal (961) or
Upper Left (1201) b 62
Vertical (261) or
Lower Left (1201) c 63

Use the Origin command to define the location of the tablet's origin
(0,0).

On the MM 1201, the origin can be assigned to the lower left corner or
the upper left corner. The default location is the lower left corner.
(¥hen the origin is in the upper left corner, the Y coordinates are po-
sitive, not negative. This departure from the standard Cartesian coor-
dinate system is to aid in the compatibility between the MM and termi-
nals with a screen origin in the upper left corner.)

On the MM 961, the origin can be assigned to the lower left corner of
the tablet in a vertical or horizontal orientation (depicted below).
The default orientation is vertical.

e
e 3
=3
MM 981
origin origin
Vertical Horizontal
Orientotion Orientotion

P1077

Figure 3-3 Vertical and Horizontal Crientation of MM 961
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TABLET IDENTIFIER

Comand Syntax: <command)

o ASCII Hex

Tablet Identifier equal to:

zero o 30
one 1 31

Use Tablet Identifier to set a bit in the packed binary report format to
g one or & zerc. This can be helpful in dusi-tablet systems to distin-
guish between the reports coming from one tablet versus-the other.
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RESET (TO FACTORY DEFAULTS)

Command Syntax: { command?

ASCII Hex

e

Reset nul 0ou

Use Reset to run the Self Test diagnostic function and return the MM
operating characteristics to the factory-set defaults. The defaults
are:

Resolution = 500 1lpi

Report Rate = maximum

Report Mode = Switch Stream

Increment = 0

Axis Update = 0

Origin:
MM 961 = for vertical orientation
M 1201 = Jlower left corner

Tablet Identifier 0

Reset does not affect the autobaud setting.

Note: After Reset is issued, there is a 10 millisecond delay before the
MM is ready to receive jnformation from the host.
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SEND CONFIGURATION

Command Syntax: <command>

et

ASCII Hex

f—— =

Send Configuration-

a 61

I

Use Send Configuration to send a report to the host that identifies the
Tablet Identifier setting and the resolution setting of each axis.

The last item is especially helpful to verify a Set X,Y Scale setting.
The report format is as follows:

Table 3-3
Output Format of Send Configuration
Stop MSB LSB [Start|Transmission
Bit | 8 7 6 5 4 3 2 1 0 Bit | Seguence
i P PHPR T Sx S8y 0 0 O 0 Flay Byte
1 P O b6 b5 b4 b3 b2 bl bO 0 X low byte
1 P 0 bl3 bl2 bil bl0 b2 b8 b7 0 X high byte
1 P O b8 bS5 b4 b3 b2 bl b0 0 Y low byte
1 P O bl3 bl2 bll bl0 b9 b8 b7 0 Y high byte

Key to Table 3-3:
1SB

MSB

P

PH

PR

T

Sx and Sy
b0 to bl3

I 1 T O O 1

least significant bit
most significant bit
parity (optional)
phasing bit, set to 1
proximity bit, set to 0
Tablet Identifier bit, 1 or O
sign bits, set to 1 (positive)
maximum X or Y value at set

resolution
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CHAPTER 4 - CHECKING THE DATA TABLET

A guick, functional check of the data tublet can be performed by con-
necting the MM to & terminal and moving the cursor or stylus across the
tablet's active area, The X and Y values should increase as the cursor
or stylus slides from the tablet 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:

—
4 N

’ -
When cursor moves )
verticolly, X is
constont, Y increoses.

When cursor maoves
horizontally, Y is
E constont, X ingreases.

) )

origin —-)(f . /

Figure 4-1 Quick Functional Check of the Data Tablet

™1078

Other mechanisms for checking an MM are the diagnostic functions: Self
Test, Send Test Results, Echo, and Code Check.

Like the MM's operating characteristics, the diagnostic functions are
initiated by remote commands from the host. Each function and its com-
mand are described in this chapter,

This chapter also provides guidelines for what to do if a unit is mal-
functioning.
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SECTION A - DIAGNOSTIC FUNCTIONS

j——=—

SELF TEST
Command Syntax: <comand?

ASCII Hex
Self-Test , t 74

Use Self Test to perform tests on the tablet and cursor or stylus. Self
Test checks:

— the analoyg circuitry;

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

- the digital circuitry.

Self Test is automatically performed each time the power 1o the data ta-
blet is turned on or the Reset command is jssued. You can also initiate
it with the comand appearing above. The test results are stored in the
data tablet and can be accessed with the Send Test Results command .
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SEND TEST RESULTS ¥

Command Syntax: <command?

ASCII Hex

Send Test Results _ w 77

Use Send Test Results to transmit the results of the most recently per-
formed Self Test to the host. The results are transmitted in one byte
with the following format:

Table 4-1
Output Format of Send Test Results
Stop MSB : 1LSB |Start
Bit | 8 7 6 5 4 3 2 1 0O Bit
1 P T O 0 0 PR D C A ‘ 0 l
A = analog circuitry test pass = 1
fail = 0
C = cursor/stylus connection pass = 1
and cursor/stylus coil fail = 0
operation test
D = digital circuitry test pass = 1
fail =0
PR = cursor/stylus on =1
on/off tablet off =0
T = total test result pass = 1
(This result 1is based fail = 0

only on the results of
tests A, C, and D.)




ECHO

Command Syntax: <{command>

ASCII Hex

Echo ' k 68

Use Echo to ensure that the interface between the MM and the host is
operating correctly. Issue the Echo command, then issue any character
sequence. In turn, each character is transmitted to the MM and echoed
back to the host. If the interface is working properly, the sent char-
acter matches the echoed character.

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

Issuing the Reset command or powering down the unit aborts the Echo
function.
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CODE _CHECK

Comand Syntax: <command>

ASCII Hex

—rm——— remarr—

Code Check x 78

Use Code Check to identify the version of firmware in the MM or to
detect & change in the firmware.

The Code Check function issues a number, called the checksum, to the
host. The checksum uniquely identifies the version of fimware in the
MM.

When your MM first arrives, record the checksum. Each time a Code Check
is performed, the checksum should be the same. A change in the checksum
means a change has occurred in the firmware.

The checksum is in the following six-byte format:
«#HHHH

where HHHH is & hexadecimal number in ASCII. The checksum is in this
format, regardless of the format being used for data reports.




FACTORY TEST

‘Command Syntax: DO NOT USE THIS COMMAND! (for factory use only)

ASCII Hex

Factory Test . z 7A

Do not issue the Factory Test command. It is documented here only for
completeness.,

If you issue the command by mistake, powering down the unit clears: the
function. The Reset command does not clear it.




SECTIUN B - IN CASE OF FAILURE

If the MM fails to operate or fails the diagnostics, follow these steps:

1., Power down the MM.
2. Check that cables are firmly attached.
3. Ensure that the host is working properly.

4, If possible, issue each diagnostic command and review
the results.

o 450 B 0, A e A o

If the MM is still malfunctioning, contact Summagraphics' Customer Ser-
vice department. The address and phone number appear in Chapter 5.
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The parity, baud rate opticn, or report format can be changed on the MM
by removing or attaching jumpers. A Jumper is & tiny plastic cap con-
taining & U-shaped metal wire, The jumpers are located on tha printed
circuit board (PCB) inside the tablet case.

CAUTION

Disconnect the tablet from its power source before
opening the case.

Special care must be taken when the tablet case 18
.open, Components on the PCB, especislly the mi-
eroprocessor, can be dameged or destroyed by elec-
trostatic discharges. This can bhe avoided by
preventing static electricity from building up.
Here are some guidelines:

.= Have an antistatic floor covering under
you and the tablet. '
; Use & conductive, grounded work mur-
ace.
- Keep yourself st ground potential with
conductive wrist bands and = 1 magohm
resistor to ground,
= Do not wear clothes or shoes made of
materials that promote static glectricity,
e.g. nylon, polyester, or wool,

To access the board, lay the tablet upside down on & table. Remave the
phillips-head screws along the outer edge. Gently remove the tablet
back. The jumpers are located along the edge containing the
cursor/stylus counector. Use that connector as a landmerk in locating
the jumpers.

The following tables and figures identify the jumper assignmants and lo-
cations. Table A-1 and Figures A~1 and A-2 are for Revision B prioted
circuit boards. Table A-2 and Figures A-3 and A-4 are for Revision C,
or higher, printed circuit boards.

A-1

P:2

.l
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Table A-1
Junper Assignments of PCB, Relesse B

“Board Labels  Board Labels ~ Junper

in Figure A-1 in Figure A-2 attached/removed Configuration
Set X,Y Set X,Y " attached packed binary format
Set X,Y Set X,Y removed ASCII BCD format
BDR BDR attached fized baud rate of

8600

EDR BDR removed autobaud
29-17 * 210~17 * | * parity (odd) enabled
20-17 * 210-17 * s parity not enabled

* Note: On Release B of the PC board, parity is assigoed to pin 17 of
the microprocessor. Leaving the electrical comnection intact configures
the report format with a parity bit. Breaking that connection config-
‘ures the report format with no parity bit. You can bresk the connection
by bending the pin or cutting the run to ground. Both procedures are
delicate and should only be performed if you are experienced in working
with this type of hardware, The ipstructions are as follows:

- Bending the pin: First remove the microprocessor from its socket.
CAUTION

The microprocessor is a costly and delicate item.
Remove it from its socket very carafully,

Jend pin 17 outward, away from the microprocessor. Bend it just enough
‘0 clear the microprocessor socket. Take care: the pin can break easi-
¥+ Bending the pin back to its original shepe is also likely to break
-t off; therefore, make this change with preat discretion,

fhen inserting the microprocessor inte its socket, align the notch as
hown in Figures A-1 or A-2,

Cutting the run to ground: This is & permanent alteration!! Cut the
un to ground for pin 17, Be careful to not cut adjoining runs.,
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stylus/cursor T bt cursor /stvius
Figure A-1 Jumpers on MM 861, Flgure A-2 Jumpers on MM 1201,
Revision B Revizion B

A3
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: Table A-2
Junper Assignments of PCB,

OCT 139 ’82 15:15 TECH-RENTALS/ELMEASCO 6138794310 B3

Release C or Higher

Board labels in Jumper
Figures A-3 and A-4 attached/removed Configuration
AB attached packed binary format
| removed ASCII BCD format
attached fixed baud rate of
9600
removed autobaud
attached parity (odd) enabled
removed parity not enabled
» 1]
W
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Figure A-4 Jumpers on MM 1201,
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