CURSOR CONTROLLER

(JOYSTICK)




CURSOR CONTROLLER

(JOYSTICK)



NOTICE

Ramtek Corporation has prespared this manual for
use by Ramtek personnel, licensees and customers.
The information contained herein is the property
of Ramtek and shall neither be reproduced in whole

or in part without Ramtek prior written approval.

Ramtek reserves the right to make changes without
notice in the specifications and materials con-
tained herein and shall not be responsible for
any damages (including consequential) caused by
reliance on the materials presented, including
but not limited to typographical, arithmetic,

or listing errors.



NEW EQUIPMENT FACTORY WARRANTY

Ramtek Corporation equipment is warranted to be free from defects
in workmanship and materials and to meet the functional specifica-
tions quoted in writing at the time of purchase. This warranty
covers all labor for a period of ninety (90) days and all parts

for one (1) year from date of shipment. The company reserves the
right to repair or replace defective parts at a location designated
by Ramtek Corporation. CRT monitors, minicomputers and similar
devices not bearing the Ramtek insigna are covered under the
warranty statements of the respective manufacturers.

The warranty obligation is limited to replacing or repairing parts
not subjected to misuse, neglect, unauthorized repair or alteration
or accident which prevent specifications from being met, using

only equipment operated normally and properly within specified
application and environmental conditions, following proper
installation and adjustment in accordance with the instruction
manual furnished with the equipment. Any authorization of

Ramtek for repair or alternation by the Buyer must be in writing

to prevent voiding this warranty.

In no event shall Ramtek be liable to Buyer for loss or profit,
consequential damages or damages of any kind including, but not
limited to, accidental loss of stored data, damage to other
equipment used in conjunction with Ramtek equipment arising out
of the sale or use of defective equipment whether used properly
or not, based upon a claim of breach of warranty, other than the
purchase price of any defective Ramtek equipment. Ramtek's
warranties as hereinabove set forth shall not be enlarged,
diminished or affected by, and no obligation or liability shall
arise or grow out of the rendering of technical advice or service
by Ramtek in connection with Buyer's order or the equipment
furnished hereunder. .

The purchaser must obtain prior approval from Ramtek to return
equipment to be repaired at the factory in California. Return
shipment shall be at the expense of the purchaser. Ramtek shall
have the final right of determination as to the existence or
cause of a defect, the need for and the time required for
warranty repair at the factory or in the field, and its liability
for expenses incurred in warranty investigation, replacement,

or repair.

All inquiries concerning equipment service shall mention the name,
model number and serial number of the equipment.

This warranty is in lieu of any other warranty expressed, implied
or statutory, including, without limitation, any implied warranty
of fitness for a particular purpose. This warranty may not be
amended except in writing by a duly authorized representative of
Ramtek Corporation.



[Famtek

TURSOR CONTROLLER (Joystick), MGT 6000 Series

Cable Assembly Drawing #503671 adapts the Cursor Control]er (Joystick) to the
‘6000 Series.

when used with a 6000 Series Colorgraphic Computer Terminal and Cable #503671
the Joystick operations are jdentical to the information contained in the
Joystick manual, with one exception: only cursor is defined.

Cable #503671 is designed to %nterface the Joystick to peripheral part #1 on
‘the 6000 Series. For information regarding the peripheral part #1 consult the
6000 Series Theory of Operation Manual.
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1.0 INTRODUCTION

The Ramtek Cursor Controller is an interactive peripheral device
used to position a cursor upon a video graphic display. The
Cursor Controller consists of a joystick, four status switches
(Enter, Track, Visible and Blink), four channel select switches,
and power switch. The controller interactively positions the
cursor via the joystick, controls cursor status with the Visible
and Blink status switches and informs the CPU of current cursor

coordinates and status by the Enter and Track switches.

The controller is designed to interface directly with Ramtek's

GX100 and GX100B Multiplexer or 9000 Series Serial Link boards

using the serial input channels. The Cursor Controller and

Ramtek's Trackball operate with the Multiplexer or Serial Link

in an identical manner. Both use serial transmission lines to
send data to the display generator. The Multiplexer/Serial

Link stores cursor coordinates and status while generating the
cursor video image. The Cursor Controller does not store cursor
coordinates, but issues increment/decrement commands which in

turn update the cursor position on the screen. The rate of
increment/decrement commands issued by the controller, (hence

how fast the cursor moves on the screen), is directly proportional
to the amount of displacement of the joystick from its center

position.



FIGURE 1-1 JOYSTICK



1.1 JOYSTICK OPERATION

The controller is a directional "rate" device and not a
positional control device. That is, when the joystick is moved
in any direction from the center (at rest) position, the cursor
begins to move slowly in the direction the stick was displaced.
The further the joystick is displaced from center, the faster the
cursor moves in that direction. When the joystick is held in a
constant position, the cursor moves across the screen at a
constant rate. Release of the joystick returns the stick back

to its spring-loaded center position and stops cursor movement.

The joystick may be displaced at any angle even though it
feels easier to move the stick directly up, down, right or
left. When viewed from the front, the position of the stick

corresponds exactly with the direction of the cursor movement:

Push the Stick: The Cursor Moves:
Forward : Up
Backward Down
Left Left
Right Right

The rate of cursor movement in any axis is infinitely variable
from about 1 element/sec when the stick is barely displaced

(= 5° deflection) to a maximum of traversing the screen from one
edge to the other in about 3 seconds (Full deflection). This
mode of operation is used to move the cursor quickly from point

to point.
1-3



A second mode of joystick operation allows one element cursor
movement in any direction to easily and accurately position

the cursor on a single screen element. To move the cursor one
element only, the joystick is slightly displaced or "bumped".
This action causes the cursor to move one element or line in
the direction of joystick displacement. The cursor will not
move any more elements until the stick is released and "bumped"
again, or displaced further to start cursor movement as defined

in the above mode.

This unique feature of Ramtek‘é cursor controller allows the
operator to be assured of moving the cursor one and only one
element in any direction for ease in accurate positioning. The
joystick displacement versus rate of cursor movement curve is not

linear but exponential in nature as shown below.
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There exists a small null zone around the center (at rest)
position of the stick so that minimal displacements do not cause
cursor movement. This prevents the cursor from "creeping"

on the screen when the stick is centered. The null zone also
allows the cursor controller to be used without bothersome trim

adjustments to worry about and to compensate for drift effects.

1.2 POWER SUPPLY REQUIREMENTS

105 - 135 vVAC 47 to 440 Hz % Amp max.

210 - 250 VAC 47 to 440 Hz % Amp max.
Power is applied to the cursor controller by a lighted rocker
switch on top of the unit. The supply is fused with the fuseholder
on the back of the controller. The unit is supplied with a

convenient 6 foot power cord.



2.0 INSTALLATION, MAINTENANCE AND OPERATION

2.1 = INITIAL INSPECTION

Each Ramtek Cursor Controller is carefully inspected both mechan-
ically and electrically before shipment. It should be physically
free of mars or scratches and in perfect operating order upon
receipt. To confirm this, the system should be inspected for
physical damage in transit. Check major component assemblies to
determine if any assemblies or screws have been loosened by
vibration. Tighten any loose screws or mounting hardware as re-
quired. Inspect input receptacles for foreign material which
may impair electrical contact when cable connections are made.
Also, check for supplied accesscries. If there is damage or

deficiency, see the warranty contained in this manual.

2.2 INSTALLATION
The unit is self contained and may be mounted on a convenient

table or desk within viewing range of the associated monitor.

Power is applied to the cursor controller through a 6 foot
power cord of the conventional NEMA 3-wire system. The unit may
be ordered for either 105-135 VAC (% amp fuse) or 210-250 VAC

(¥ amp fuse), 47-440 Hz in line frequency. The fuseholder is on

the rear of the unit.



2.3 CABLES AND CONNECTORS
The connector for the controller is found on the back of the unit.

It is a 24 pin Burndy:

Female P/N #SMS 24 R-1
its mate is:
Male P/N #SMS 24 P-1
The hood protector is suggested:
P/N #SMS 24 H-1
Using 24 gage wire, the connector pins are:
P/N #SM 20 ID 27
Refer to Table 2-1 for Burndy pin assignments.

Refer to Section 4-4 for schematic of cable drawing #502202.



BURNDY PIN ASSIGNMENTS

PIN
ASSIGNMENT FUNCTION

1 Cch 1 Y-Inverting differential serial output
2 Ch 1 Z-Non-inverting
3 Logic common (for Ch 1 and Ch 2)
5 Ch 2 Y-
6 Ch 2 1Z-
7 Logic Common
9 Ch 3 Y-

10 Ch 3 2Z-

11 Logic Common

13 Ch 4 Y-

14 Ch 4 2Z-

15 Logic common (Ch 4)

22 +5V Test Point

23 Chassis (Earth) Ground

24 Logic Ground

TABLE 2-1
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2.4 CONTROL

STATUS SWITCH OPERATION

Four status switches determine the status of the cursor on
the screen and inform the CPU of current cursor coordinates.
These switches are:
Visible This alternate action switch turns the cursor
on and off. Cursor coordinates are not affected

by the position of this switch.

Blink The Blink switch is an alternate action switch
that, when on, causes the cursor to blink at
approximately a one-per-second rate. When Blink
is off, the cursor remains steady on the screen.

Cursor coordinates remain unaffected by Blink.

Enter Enter is a momentary switch which causes current
cursor coordinates and status to be sent to the
CPU regardless of the position of any status
switch or the position of the joystick. If the
Enter switch is held on, the cursor controller
ceases to function until the switch is released.
As soon as Enter is released, the cursor con-

troller resumes normal action.

Track When on, this alternate action switch causes
every new coordinate to be entered into the CPU.

Every movement of the cursor is defined to be a



Track change in coordinates. When the Track switch
(Continued)
is off, the cursor still moves on the screen,

but the coordinates are not issued to the CPU.

ALTERNATE ACTION SWITCHES
Visible
Blink

Track

Changing the condition of any of these switches will cause one

word to be issued from the cursor controller <f the enter switch
is not depressed. A change in condition is defined as moving any
switch from its present position to its alternate position (i.e.,

from off to on or from on to off).

The word issued will contain the new status of all three switches

with all joystick bits zero and the enter bit zero.

P

+x -x +y -y E
#1

MOMENTARY SWITCH

Enter
Pressing the Enter switch unconditionally causes one word to be
issued from the cursor controller. The word issued will contain

the Enter bit set along with the current status of Track, Blink
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and Visible, while all joystick bits will be zero, as in #2 below.
Further transmission of gny word is inhibited until the Enter

switch is released.

+x  -X +y -y E
#2
Note that if the Enter switch is held down and other status switch
positions are changed, the change in condition of these other
switches will not be sent until the Enter switch is released. A
word is always issued upon release of the Enter switch of the

form of #1 above.

CHANNEL SELECT SWITCHES

Using the four channel select switches, the operator can control
up to four cursors simultaneously with one cursor controller
unit. These alternate action switches cause the output of the
controller to be distributed to the output channel(s) selected

by the switches. When a switch for any channel is on, the output
of the controller appears on the serial output for that channel.
When the switch is off, the serial output for that channel goes
to an idle or no transmission mode. The following block diagram
depicts the 4 output channels that could correspond to four

multiplexer/serial link inputs:



Ch 1 Ch 1 Serial
CURSOR —»| SELECT —— OUTPUT DRIVER | Ch 1 OUTPUT
CONTROLLER SWITCH >
OUTPUT
CURSOR —— —
CONTROLLER ___}—— | . o s
Ch 3 Ch 3
> —— Ch 3
Ch 4 Ch 4
' ™ s Ch 4 OUTPUT

Any combination of switches can be "on" simultaneously including

all "on" or all "off."

A word of caution in using the status select switches.

The channel select switches should NEVER be changed while

moving the cursor with the joystick or while switching the status
switches. Since the controller operates with a serial output line,
changing the channel select switches while the unit is trans-
mitting may cause unpredictable results of cursor movement or

status.



As long as the joystick is centered and the status switches
are stationary, the channel select switches can be changed
at will with no effects. Power does not need to be off to

change the channel select switches.

2.5 REPACKING FOR SHIPMENT

The following paragraphs contain a general guide for repackaging
of the Ramtek Cursor Controller for shipment. It is recommended
that the original packing material be retained. Instructions

are given if original or new packing is to be used.

The purchaser must obtain prior approval from RAMTEK to return

equipment to be repaired at the factory in California.

If the equipment is to be shipped to RAMTEK for service or repair,
attach a tag to the chassis identifying the owner and indicate
the service or repair to be accomplished. Include the model
number and full serial number of the equipment. 1In any corres-

pondence, identify the equipment by model number and serial number.

If the original container is to be used, proceed as follows:

a. Place chassis in original container as previously packed.
b. Ensure that container is well sealed with strong tape or metal

bands.



If original container is not available, proceed as follows:

a. Wrap chassis in heavy paper or plastic before placing in an
inner container.

b. Place packing material around all sides of chassis and
protect connectors and panel face with cardboard strips.

c. Place equipment and inner container in heavy carton or
wooden box and seal with strong tape or metal bands.

d. Mark shipping container with "DELICATE INSTRUMENT",

"FRAGILE", etc.



3.0 THEORY OF OPERATION

3.1 SERIAL TRANSMISSION DEFINITIONS

3.1.1 TRANSMISSION FORMAT

The output of the cursor controller is a differential serial

line with the following output character format:

Mark Start i i I T I T i i Mark
Stop Sto
Space P P Space
INCREMENT STATUS
@§—— BITS BITS
One Bit —J - — 8 DATA BITS
-— ONE CHARACTER —>
(11 BITS)
Start
Transmission

The Start Bit is shifted out first, Stop Bits last.

Next Transmission

if any

One character transmitted from the cursor controller consists

of 11 Bits:

1 Start Bit

8 Data Bits,

2 Stop Bits.

and
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Parity checks are not possible as the controller does not
generate parity. A parity bit for the controller cannot be

specified. There are always two stop bits.

The controller transmits at 9600 baud. This means that the
data bits are serially shifted out at 9,600 bits/sec. The
maximum character rate of the controller then is:

9600 Bits/Sec

CHARACTER RATE = 873 Char/Sec

Max

11 Bits/Char

Although the maximum character rate is 873 char/sec, the
actual rate at which the controller outputs characters is
dependent upon how far the joystick is displaced. Typically
when the joystick is displaced to its limit in any direction,

the controller transmits about 200 char/sec maximum.

3.1.2 TRANSMISSION DEVICE

The controller uses dedicated TTL level differential drivers

for each output channel, each driver capable of driving up to
1,000 feet of shielded, twisted-pair cable. The signals are
truly differential with the driver using a single +5V supply.
(output levels of the drivers are shown in the following example

with the transmission format given as a reference:)



.Start

MARK (Voh)— | | | | ' ‘ . , ~MARK (Voh)
+x ! -x ! +y !l -y ' E' T B‘ V| Stop Stop
SPACE (Vol) ~ ' SPACE (Vol)
FORMAT
MARK (Voh) Y (nggcﬁan) 5_%%%Xl
SPACE (Vol) LOW HIGH

OUTPUT LEVEL TABLE - TTL LEVELS

N P» Y (non-inv)
7L 75183
f//c§/ P 7 (inv)

DRIVER STRUCTURE

The output drivers are Texas Instruments Type SN75183 dual line
driver or equivalent. See Texas Instruments specifications for

more detailed information on the driver characteristics.

3.1.3 OUTPUT WORD FORMAT
The output word of the cursor controller contains 8 data bits

defined by the following diagram.

+X -X +y -y E T B \Y Positive logic
' "1" = direction

l l INCREMENT > " STATUS > l
BITS BITS

3-3




3.1.4 INCREMENT BITS

These four bits are valid only during displacement of the

joystick. They indicate direction of cursor movement.

+X (Right) Indicates the cursor should move one high resolution
element to the right. If the cursor controller is
connected to a low resolution display system, two
words will be required to move the cursor one low
resolution element.

-X (Left) Indicates the cursor should move one high resolution
element to the left. Again, two words are
required to move the cursor one low resolution element.
Note that the +X and -X bits are never set simultan-
eously.

+y (Up) Indicates cursor movement one high resolution line
up the screen. TwoO words are required to move the
cursor up one low resolution line.

-y (Down) Indicates cursor movement one high resolution line
down the screen. Again, two words are required to
move the cursor down one low resolution line. Note

that the +y and -y bits are never set simultaneously.

Both X (horizontal) and y (vertical) motion commands can occur
simultaneously in one word. However, due to the asynchronous
rates generated by the joystick and the internal timing circuits,

simulataneous occurrence is rare.
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OUTPUT WORD FORMAT

3.1.5

l +X [ -X l +y -y E I T | B Y Positive Logic
"1" = On
l" INCREMENT >l STATUS .
BITS BITS

(REPEAT)

STATUS BITS

The status bits are always valid for every word transmitted

by the cursor controller. They indicate current positions of

the status switches.

E

T

B

v

(Enter)

(Track)

(Blink)

(Visible)

Indicates the "enter" switch has been pressed
on the cursor controller. Causes an interrupt
to be generated in the multiplexer/serial link
causing cursor coordinates to be entered into the

CPU.

Indicates the "track" switch is on. Causes an
interrupt to be generated in the multiplexer/
serial link only if one of the increment bits is
set (indicating the joystick is being used).
Interrupts are not generated for changes in

status switches.

Indicates the "blink" switch is on. Causes the
cursor to blink at approximately'a one per second

rate.

Indicates the "visible" switch is on. Makes the

cursor appear on the screen.
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3.2 SYSTEM BLOCK DIAGRAM

Refer to Figure 3-1, System Block Diagram - for the following

discussion.

Serial transmissions from the cursor controller are directed

by the sequencer, so all logical discussion should revolve around
the sequencer. The sequencer normally sits in the idle state
waiting for a change in status or an interrupt request from the

joystick.

When one of the status switches is touched and a change in
status is seen by the sequencer, the sequencer loads the serial
transmission device with current status data, acknowledges the
change in status, then waits until the transmission is complete.
When transmission is done, the sequencer returns to the idle
state and waits for another change in status or an interrupt

request from the joystick.

If there is no pending change in status to be transmitted when

the joystick is moved and gives an interrupt request to the
sequencer, the sequencer loads the serial transmission device

with the proper joystick data (depending upon whether the interrupt
came from x or y) and also loads current status data, acknow-
ledges the interrupt request, then waits until the transmission

is complete. Upon a complete transmission, the sequencer again
returns to the idle state and waits for another change in status

or an interrupt request from the joystick.



FIGURE 3-1 SYSTEM BLOCK DIAGRAM
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Note that the change in status loop of the sequencer has
priority over joystick data. In other words, if a change in
status and an interrupt request from the joyétick come up
simultaneously, the sequencer will always service the change
in status first and then the interrupt requests because a

change in status is more important than joystick data.

Note also that while the sequencer is servicing an interrupt,
another interrupt can occur and the sequencer will attend to

it as soon as the current word has been successfully transmitted.
No interrupt requests will be lost as long as the requests do

not occur more frequently than the time it takes to shift out

two serial words. Two words are specified because if the joystick
is displaced at a 45° angle, the sequencer will usually alternate
between shifting out words with X data and words with Y data, so
maximum X requests can occur only every other word. Similarly

Y requests can occur only every other word as a maximum rate.

If these maximum interrupt request rates are exceeded, requests
will be lost, but the words shifted out will not be distorted.
Words will not be overwritten or destroyed due to the sequencer
waiting until an entire word has been shifted out before the next

request is serviced.



3.3 LOGIC DESCRIPTION

3.3.1 CURSOR CONTROLLER (Ref. Dwg. #501879, Sh. 2)

The system clock, BAUDCLR, hereon referred to as simply "CLOCK",
is generated by a 921.6 KHZ crystal oscillator and three 74161
binary counters which divide the crystal frequency down to the
baud rate desired. The counters are wired to count synchronously
between states to allow all counter outputs to be synchronous to

each other.

The first stage divides the crystal frequency by 12 (twelve)
so that the carry output is one crystal frequency cycle wide

occurring every 12 cycles.

5 ¢ 7 8 9 o _

AL UL

Carry of First Stage I ’ L__

The second and third stages count the number of carry outputs

of the first stage such that a square wave of the following

frequencies are obtained from their outputs:
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STAGE PIN FREQUENCY (KHZ) BAUD RATE COMMENTS

1 15 (Carry) 76.800KHZ - 921.600KHZ 12=
76 .800KHZ

2 14 38.400 -

2 13 19.200 - Period (s)

2 12 9.600 9600 104.167 s

2 11 4.800 4800 208.333

3 14 2.400 2400 416.667

3 13 1.200 1200 833.333

3 12 .600 600 1,666.667

3 11 .300KHZ 300 3,333.333 s

The minimum baud rate allowable without overrun of interrupt

requests will be discussed in the serial transmission section.

The A status section of logic provides glitch free status data
for transmission and generates the change in status transmission

request for the seqguencer.

The nand gate latch inputs (lE, 1F) are connected directly to
the status switches. 1E and 1F clean up switch contact bounce.
The two sets of 74Lsl74 D flip-flops and the 74585 comparator
essentially act as a synchronous edge detector. Refer to one of

the D flops as the "is now" flop and the other as the "was" flop.

If the status switches are unmoved, what "was" is equal to "is

now" and the comparator output remains equal causing CHGSTAT to
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remain low. This is the steady state condition for no change

in status.

When a status switch is changed, what the status switch

"was" is no longer equal to what the status switch "is now" and

the comparator output goes low causing CHGSTAT to go high and

set the STATREQ 74LS109 JK flip-flop (3D6). The sequencer will
recognize this set flop as a change in status and cycle accordingly.
The STATREQ flop is reset by the sequencer with the one clock

wide signal ACKSTAT.

Note that CHGSTAT is a one clock wide pulse only and not a level.
The comparator will be at the unequal for only one clock cycle

until what "was" catches up again with what "is now".

The A X A Y section of logic generates the interrupt requests
from the joystick and provides the necessary gating of the incre-

ment data.

CHGX is a synchronous negative edge detect of the interrupt line,
INTX, from the joystick. INTX is a variable frequency TTL level
signal whose frequency is dependent upon the amount of deflection
of the joystick. If the joystick is centered, INTX does not
transitioh. INTX can be of any duty cycle as long as its "off"

time is longer than one clock cycle.
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INTX

Longer than one
R
clock cycle.

If INTX transitions from high to low, CHGX pulses and sets the

XREQ flip-flop (3E6). The sequencer will recognize the set flop
as an interrupt request from the joystick and cycle accordingly.
The sequencer resets CHGX with the one clock wide signal ACKINT.
Having XREQ set gates the x direction increment data RIGHT and
LEFT to the serial transmitter. If the XREQ flop is not set,

X direction data is not transmitted.

This discussion also applies for the y direction. Note that
XREQ and YREQ are or'ed together to become INTREQ, the actual

interrupt request line to the sequencer.

The sequencer processes and services all change in status and

interrupt requests and loads the serial device for transmission.

The sequencer consists of a state controller from #0501877(3C)

and two JK flip-flops (4C) labeled "A" and "B".

On the sequencer flow chart, refer to the circles as states,
with state indicated by a two digit binary code. The idle state
then becomes state 0 with the wait state being state 3. The

right digit of the state designation refers to the condition of
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flip-flop "A" while the left digit is the condition of flip-flop

"Bll .

The prom directs which state the flip-flops should move to on
the next clock cycle through the signals SETA, SETB, AND +RESET.
It determines which line to activate by examining which state
the flops are currently in, if there are any interrupt requests,

and if the transmitter has finished transmission of the last word.

The prom examines the current state of the flip-flops through
signals FLOPA and FLOPB. It checks whether any change in

status or interrupt requests exist through the previously dis-
cussed signals STATREQ and *INTREQ, and it knows when the trans-

mitter is finished through the signal *DONE.

The sequencer acknowledges change in status and interrupt
requests, and loads the transmitter by decoding the state of the
flip-flops in the prom. *ACKSTAT is a one clock wide signal
which acknowledges change in status requests while *ACKINT
acknowledges interrupt requests. The transmitter is loaded with
data for transmission by signal "*XMIT" which is also one clock

cycle wide.

It is easiest to troubleshoot the sequencer using the sequencer
flow chart and the logic diagram. For instance, if FLOP a =
1 and FLOP B = 0, then the signals *XMIT' and "*ACKINT" should

be active. (i.e., "*XMIT" = "*ACKINT" = 0)
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The serial transmission section assembles data from the STATUS
and X Y sections into a word and provides this serial word to

the output drivers for transmissions.

The serial transmission section consists of an 8 Bit shift
register (74166), an end of transmission counter (74161) a JK

flip-flop (74LS109) and a nand gate.

The *XMIT signal from the sequencer controls the shift register
with a low causing a load and a high enabling transmission. The
nand gate and the JK flop act as a ninth bit to the shift

register in which the start bit is loaded.

A serial word contains 11 Bits of data, one bit being one clock
cycle long. The 11 Bits are:

1 Start Bit

8 Data Bits, and

2 Stop Bits

Signal DATA has the following format:

MARK (High)—

reft IRighd Up | Down lEnter | Track IBlink IVisib| |

t étop Stop
<¢———— 8 DATA BITS >

SPACE (Low) l

|
r

Signal DATA remains high (Marking) when a word is not being
transmitted. This is obtained by continually running the shift
register at all times and putting in a high on the shift register's

serial input, Pin 1.



The end of transmission counter controls the length of word
outputted. The counter is loaded with signal *XMIT and the
carry output ENDXMIT is used to inform the sequencer that the

entire word has been transmitted including two stop bits.

3.3.2 DETERMINING MAXIMUM TRANSMISSION SPEEDS

When fully displaced, the joystick generates about 200 interrupts
per second per axis. Since the sequencer usually alternates
between outputting x and y words, the maximum transmission

speed required to fully support the joystick is about 400 words
per second. Since one word consists of 11 Bits, a list can be
compiled of baud rates versus the maximum word rate that baud
will support. Simply divide the baud rate in bits/sec by 11

Bits/word to obtain the maximum word rate for each baud.

BAUD RATE WORD RATE
(BITS/SEC) (WORDS /SEC)
9600 ~ 873
4800 436
2400 218
1200 109
600 56
300 27



It is obvious from the above chart that to utilize the joystick
to its fullest capability, the baud rate should not be lower
than 4800 baud. However, the cursor controller can operate with
baud rates less than 4800 baud, but the cursor will move slower

when the joystick is fully displaced.

Note that one word is required to move the cursor one element or
one line so that at 300 baud it would require about 20 seconds

to get across a high resolution screen.

The drive logic is used to convert the serial output of the

serial transmission logic into the differential signals compatible,
"with the GK100, GK100B Multiplexer cards and the 9000 Serial Link
CARDS. The outputs are selectable with the channel select

switches.

When a channel is de-selected, the serial line must remain in

the no-transmission or marking (High) state. The pullups on the
75183 insure that this condition is held when the switch for that
channel is off. When the switch is on, the signal DATA is

routed to the driver and transmission takes place.

Power on reset *P@WER resets the sequencer to the idle state,
resets the interrupt requests from the joystick to zero, sets the
status request to one so that the present status will be trans-
mitted upon power on and sets the serial output to the marking

(High) or no transmission state.



3.3.3 JOYSTICK CONTROLLER (Ref. Dwg. #501987, Sh. 1)

The logic depicts the formation of DOWN, UP, RIGHT, and left
along with increment X and Y signal generation. The signals
after being derived from differential amplifiers are driven
through an interlconnect cable to the Cursor Controller logic,

Dwg. #501879.
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4.0 CIRCUIT DIAGRAMS

4.1 TINTRODUCTION

This section contains the circuit/logic diagrams to aid in

operation and maintenance of the Ramtek Cursor Controller.

General schematic notes and an explanation of the terms and
symbols which apply to all the schematic and assembly drawings
are shown in Figure 4-1. 1In general, the drawings conform to

MIL-STD-806C and ANSI Y32.14.

Components such as resistors, capacitors and transistors are
.shown with part numbers on the schematic, all other logic
elements are labeled with a three digit type number. Type
numbers have been assigned as follows:

000-999 AND gates

100-199 NAND gates

200-299 OR gates

300-399 NOR gates, inverters, drivers

and receivers
400-499 Flip-flops and memories
500-599 LSI and MSI components

700-899 Special components



3 2 IPCLEAR 1 2
*IPCLR 332 0 330 9IACLR
1 L///,
3 4
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) (? h
2
-432
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LEGEND:

"A" connector component side, pin number.

"A" connector non-component side, pin number.
Test connector upper, pin number.

Test connector lower, pin number.

Term name.

@OOOO®O

Device type number.

® OO

Device location.
Signal ground.
Pin number on device

"B" connector component,
pin number.

"B" connector non-component
side, pin number.

TYPICAL SCHEMATIC NOTES

FIGURE 4-1



The three digit IC type numbers shown on the schematic diagrams
are identical to the last three digits of the Ramtek part number

for the same type.

4,2 REPLACEABLE PARTS

This section contains information for ordering replacement parts.
Lists of materials for all the major assemblies are included in
Section 4-4 of this manual. The lists of material includes the

Ramtek part number, description and quantity.

4.3 ORDERING INFORMATION

To obtain replacement parts, address order inquiry to Ramtek
Corporation, 585 N. Mary Avenue, Sunnyvale, California 94086.
Identify parts by their Ramtek part numbers listed in the
column headed "Part Number." Include equipment model number

and serial number.

4.4 LOGIC CONFIGURATIONS

Assy. Dwg. Cursor Controller - 501878

Cursor Controller Logic Schematic - 501879

Joystick Controller Rate/Direction Encode - 501986

Joystick Controller Rate/Direction Encode - 501987

Cable Assy. Max. Dist. to Joystick or Keyboard External - 502202
Wiring Diagram Cursor - 502159

Cursor Assembly - 502155
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