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INTRODUCTION

This manual is for use by persons with the
responsibility to repair and maintain the
Datapoint 3300.

The manual is arranged to provide a detailed
explanation of the Theory of Operation in a
logical sequence.

The theory of operation details all functions
within the Datapoint 3300. Review of this
section in conjunction with the associated
diagrams should thoroughly acguaint the techni-
cian with the designed operational character-
istics of the equipment.

Extreme caution must be used in replacing a
component on any of the printed circuit cards.
Recommended tools and technigues to preclude
serious damage to the cards are provided in

the maintenance section of this manual.
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DESCRIPTION

The Datapoint 3300 is a data terminal, incor-
porating the most advanced electronic en-
gineering, modern design and compatibility
with all time sharing services.

To become familiar with the functions of the
Datapoint 3300, refer to the Operators Instruc-
tion Manual supplied with the equipment.

Table 1-1 provides a listing of dimensions,
electrical and interface specifications for
the Datapoint 3300.

Table 1-1. Specifications

DIMENSIONS
Width . ... 18 inches
Height . ................. ... .. 13 inches
Depth . ... ... .. ... ... ......... 18 inches
Weight . ... .................. 48 pounds
ELECTRICAL

Power Input . ........ 200 Watts, 115 VAC,

Single Phase, 60 HZ

Heat Dissipation . ........... 683 BTU/hr.
Operating Temperature Range . 40°F to 100°F
Humidity Limits .............. 0% to 95%
Display Size . .. .......... 10 1/8" to 7 5/8"
Active Display Size ... ............ 8" x6"
Spot Diameter . ............... 0.01 inches
Repeatability . .............. +0.001 inches
Charactersper Line . .................. 72
Number of Lines ........... ... ..... 25
Number of Characters Displayable ... .. 1800
Intensity . ........ ... ...... Adjustable
Brightness . .......... 75 ft. Lamberts/Min.
Contrast Ratio..................... 12:1
Types of Phosphor .. .............. .. P31
Character Size . ... ......... 0.11" x 0.18"
Character Generation

Methodbx 7 .............. Dotmatrix

Deflection Type ................ Magnetic
Deflection Method . ....... Modulated Scan
Character Generator . ... Read Only Memory

Type of Memories . . ................ MOS
Memory Size:
ROM ... . . 2240 Bits
Circulating ............... .. 10,800 Bits
1800 Characters
Display Refresh Rate .. ....... 60 Times/Sec.
Character Set . .......... Upper Case ASC 11
Cursor .......... Non-Destructive, Blinking

Table 1-1. Specifications (Cont)

INTERFACE
Serial (Input and Output). .. .. EIA RS-232-B
Bit Rates . ........ 110, 220, 440, 880, 1760

150, 300, 600, 1200, 2400
Parallel (InputOnly) .......... Logic Level

SIGNAL CHARACTERISTICS:
(EIA RS-232-B Code)

1. RECEIVE
a. MARK -3TO-25VOLTS
b. SPACE +3TO +25VOLTS
2. TRANSMIT
a. MARK -10 VOLTSWITH 3K LOAD
b. SPACE +6VOLTSWITH 3K LOAD
MAXIMUM SHORT CIRCUIT 500 MA
CURRENT
TERMINATING IMPEDANCE 3K to 7K
CONNECTOR TYPE 17-10250-1
Amphenol

(or equivalent)
PIN ASSIGNMENTS

PIN NO. FUNCTION
\M\ Prdtect ive Grou‘nd
(2 Transmitted Data

.3/ Receive Data
4 Request to Send

VA Signal Ground
8+ Data Carrier Detector
AP 11 Reverse Channel Transmitted Data
- 127  Reverse Channel Receive Data
T 18 Read Only Data (See Note)

Data Terminal Ready
Use for Computer Terminal Test

NOTE
This data may be used to drive a
read only copy device and has the

same signal characteristics as the
normal transmitted data.

Table 1-2 provides the ASC Il code assignments
for all of the characters and functions used in
the Datapoint 3300,



Table 1-2. ASC |l Code Assignments

BIT 4 (i} 0 0 0 1 1 1
0 0 1 0 0 1

a|3|2 0 1 0 1 0 1 1

000 SP [/} @ P

000 Xon ! 1 A Q

00 1 " 2 B R

00 1 Xoff| # 3 c S

010 $ 4 D T

010 WRU % 5 E U

011 & 6 F v

011 BELL ' 7 G w

100 c— | 8 H X

100 c — ) 9 I Y

10 1 Feep |c 1| * J z

101 cy |esc | *+ ; K [

110 Home | < L \

110 o vl B I A

111 Caren | EoL > | N !

1101 L FRAEL | 2 Lo | out

¢ Cursor



DIAGRAM SYMBOLISM

SCHEMATIC AND LOGIC DIAGRAMS

Symbols used on schematic and logic diagrams
are generally Military Specification symbols.
However, no attempt has been made to conform
to Military standards.

The 7400 series, TTL logic family is used. A
“one" is high (+5v); a "“zero’" is low (Ov).

Only two types of gates, NAND and NOR are
employed.

The small circle used at the input or output of
the symbols indicates that the active level is a
low,

The NAND gate is used in two, three, four, and

eight input configurations. The symbol and truth
table for the NAND gate are shown in figure 1-1,

: D

(@]

Figure 1-1. NAND Gate

The NOR gate is used only in the two input
configuration. The symbols and truth table for
NOR gates are shown in figure 1-2.

A 4—_\ c
_/

B O

OR

. D c

Figure 1-2. NOR Gates

1-4

D and JK are the only two types of flip flops
used.

The symbol and truth table for the D flip-flops
are shown in figure 1-3. The input at D deter-
mines which state the Q output will go on the
ascending edge of the next clock. The preset and
reset lines are not related to clock time and will
override any D input at clock time. A low going
pulse on the preset will result in a high output
at Q. A low going pulse on the reset will result
in a high cutput at Q.

PRESET
D Q

CLOCK t
Q

RESET T
AT t

_ D Q Q
0 0 1
1 1 0

Figure 1-3. D Flip-Flop

The symbol and truth table for the JK flip-flops
are shown in figure 1-4. The JK flip-flop utilizes
the descending edge of the clock to provide two
inputs for control, The J input controls the next
state of the Q output and the K input controls
the next state of the Q output. The J and K
inputs are usually complements of each other,
however, this is not a requirement. When the J
and K inputs are both low, no change will occur
at the outputs at clock time. When the J and K
inputs are both high, the outputs will comple-
ment at clock time. Two variations are used for



inputs to the JK flip-flops. The first provides for
one J input and one K input while the second
variation provides for three J inputs and three

K inputs. The three inputs function as an AND
gate and all three J inputs or all three K inputs
must be high to reflect a high on the output
being controlled.

J Q
S I .
CLOCK t
K Q
—_ﬁ‘

RESET ?

AT t (DESCENDING EDGE OF CLOCK)

JK Q Q
===
01 0 1
10 1 0
11 Q Q
00 Q Q

Figure 1-4. JK Flip-Flop

Other special circuits used, such as dividers,
counters and one-shots are symbolized by a rec-

tangle with all of the inputs and outputs marked.

BLOCK DIAGRAMS

The functional block diagrams are composed of
circuit elements connected by lines to indicate

the direction of information flow. The elements
are represented by rectangles with no signifi-
cance to size. Each rectangle contains a letter
designator which represents the general type of
circuit. The letter designators are:

G Gate
L, Latch
Do D flip-flop
JK JK flip-flop

The most significant waveforms are shown ad-
jacent to appropriate pins. Figure 1-5 is typical
of pulses and levels generally shown in wave-
forms.

PULSES

LEVELS, TRANSITION SHOWS DIRECTION OF
INITIAL MOVEMENT. LEVEL REMAINS UNTIL
OTHER ACTION IS TAKEN.

Figure 1-6. Typical Waveforms

ILLUSTRATIONS

Figures 1-6 through 1-9 show the printed circuit
cards used in the Datapoint 3300.
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INTERFACE 2

INTERFACE 1

Interface 1 and Interface 2 Cards

Figure 1-7.
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Figure 1-8. Control l.ogic and MOS Cards



Figure 1-9. Deflection Amplifier Card

1-9/(1-10 blank)



DIFFERENCE DATA FOR 50 CYCLE OPERA-
TION

For 50 cycle, 230 volt, operation of the Datapoint
3300, no changes are required on the following
cards:

a. Deflection Amplifier

b. Interface |

c. Interface Il

d. Control Logic

On the keyboard, a 47K ohm resistor is installed in
series with the ON/OFF light bulb.

On the MOS card, install a 24.9 MHz crystal in
place of the 26.6 MHz crystal,

The primary power fuse is a 1.25A slo-blow.
Changes necessary in the power supply are:

a. Remove jumpers on transformer T2 from
terminals 1 to 3and 2 to 4.

b. Jumper terminals 2 and 3 together.

c. Check to ensure fan motor is now connected
across terminals 1 and 2 of T2.

d. A 15KV high voltage supply designed for
110V 50 cycle input is connected across terminals
3and 4 of T2. (See figure 1).

The existing filament transformer T1 must be re-
placed with a UTRAD Corporation transformer,
Part Number 5714 revision A. This transformer
has a 230VAC input with 6.3VAC output.

FAN
230 VAC
50
HYV
POWER
SUPPLY

SECONDARY

Appendix 1 1A-1
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Figure 3

This completes the changes necessary for 50
cycle operation of the Datapoint 3300.

Appendix 1 1A-2



THEORY OF OPERATION

SECTION 1l

General

The Theory of Operation presented in this
section is provided to acquaint the technician
with the overall functions and then explain,
in detail, functions contained on each card of
the terminal. References to particular block
diagrams, logic diagrams or schematics should
further aid in understanding the operation
being explained.

The Data Logic portion will primarily deal with
those circuits used in processing data. The
Control Logic portion will primarily deal with
all of the control functions. References to
other sections are noted where inter-relation
with another function is explained.

DATA LOGIC

General

The Datapoint 3300 as a complete operational
unit consists of two main sections (transmit
and receive), power supplies and interface
timing. The transmit and receive functions will
be covered as separate functions to familiarize
the technician with the overall operation of
the data terminal. Interface timing and power
supplies will be explained in the detailed
explanations of the various circuits and
printed circuit cards. Reference to figure

2-1 will assist in better understanding the
transmit and receive functions.

TRANSMIT FUNCTION

The keyboard is normally considered the source
of data to be transmitted, however, provisions
have been incorporated to permit parallel data
entry from any other auxiliary source, e.g. the
Datapoint 33007. The keyboard or auxiliary
source provides seven parallel data bits and a
strobe pulse. The strobe occurs after the data
bits are stable on the output lines, typically
about 600 micro-seconds. The strobe pulse
starts the output clock generator that counts
down the 8 times selected rate clock provided by
the interface oscillator. The output of the clock

generator, loads the start space and data into the
output shift register, clocks the shift register
each bit time and clocks the parity generator
during each bit time. During the eighth bit time,
the proper parity bit is inserted to produce an
even parity followed by either one or two stop
marks, depending upon the speed selected. The
data is fed serially to the line buffer, located on
the deflection card. This circuit converts the
digital data signal into the bipolar signal defined
in EIA RS-232-B. (See Table 1-1)

Digital data is tapped off the Output Buffer in-
put and connected to the LOCAL/REMOTE
and DUPLEX switches, When in Local or Half
Duplex mode, digital data is sent to the Receive
section and ORed with the data, if any, from
the Input Buffer. Transmitted data appears on
pin 2 of connector J9.

The Answer-Back optional feature is considered
a part of the transmit function. Answer-Back
consists of an eleven bit shift register that cycles
two times when triggered by receipt of a control
"E" or by depressing the HERE IS key on the
keyboard. The output of the Answer-Back card
is wired to the keyboard matrix to produce a
sequential output the same as if the keys were
depressed in that sequence.

Depressing the BREAK key generates a space
condition on the output line. On early models,
the space condition was maintained on the out-
put line as long as the BREAK key was held
depressed, however the later models will only
provide approximately a 200 milli-second break

on the output line for each time the BREAK key
is depressed.

In order to repeat a character, the REPEAT key
and any other alpha or numeric key must be de-
pressed. This action starts the Repeat Generator
which creates keyboard strobes at 7.5 PPS. These
repeat pulses are ORed through the same path as
the normal keyboard strobe pulses.

21



RECEIVE FUNCTION -

The bipolar EIA RS-232-B signal enters the
Datapoint 3300 at Pin 3 of connector J9. The
Input Buffer converts this bipolar data to stan-
dard logic levels. (1 = high or +5V, 0= low or O
volts).

The negative going transition of the start space
causes the input bit chopper to start shifting the
data into the input shift register. When a full
character has been shifted into the register, a
flag is raised to the comparator and the data is
passed in parallel through the Speed Buffer, if
available, into the input hold register.

The Speed Buffer is a circulating memory to
provide temporary storage for characters while
the trace is returning to the compare or cursor
position. The Speed Buffer is only necessary
when the input character time is less than the
frame time or 16.6 milli-seconds. The Speed
Buffer would be required for all data rates above
60 char/sec.

When the compare does occur, the contents of
the input hold register is loaded into the circula-
ting memory. When a compare is generated in
response to a flag from the input shift register,
the circulating data is inhibited at the OR gate
to the memory and replaced by the new data.

The circulating memory is driven by a two phase
clock at a 135 KHz rate. The two clocks are
derived from the cycle generator and converted
to MOS compatible levels by the MOS clock
drivers. The period between clocks is 7.5 micro-
seconds; therefore, the six parallel bits in the
circulating memory are present for this period at
the address input to the Read Only Memory
(ROM). The six bit character actually defines a
block address in the memory or a starting
address from which five sequential addresses
will be read. The cycle generator provides five
sequential pulses to the ROM which causes the
five 7 bit words to be read out. Each word repre-
sents one column of the b x 7 character matrix.
While each 7 bit word is present at the ROM
output, the dot generator scans each bit position
and produces a digital pulse for each “‘one”’
present in the word. This pulse is applied to the

video amplifier and becomes a visible dot on the
cathode ray tube (CRT).

The dots are positioned on the CRT by three
yoke windings. The horizontal winding controls
the lateral position of the character and is
modulated by the minor vertical sweep which
controls the individual dot positions. The verti-
cal sweep controls the line position on the CRT.
Digital pulses from the memory character count-
er supply the input for the horizontal ramp gene-
rator. The horizontal ramp is generated on the
control logic board and passed to the horizontal
amplifier on the deflection card. The actual
power drivers for each deflection winding are
located on heat sinks on the rear panel assembly.
A 950 KHz digital signal is the source of the
minor vertical deflection which is sometimes
referred to as the WRITE deflection. The output
of the vertical amplifier for any given line is a
constant current level. The current level is con-
trolled by the Digital-to-Analog (D/A) converter
which receives its digital input from the memory
line counter on the control logic card.

The source for all timing is the master oscillator
located on the MOS card. The circuit is a crystal
controlled 26.6 MHz oscillator. The output of
the oscillator is burst synched to the line e.g. the
output is shut off at the end of the frame and is
not started again until the power line passes
through zero volts going in the positive direction.
This technique eliminates any apparent flicker

in the display due to a beat between the refresh
60 Hz and the room lighting.

The special character decode monitors the input
data for special control characters. The output
of this gate array causes various functions to
occur, such as CARRIAGE RETURN, LINE
FEED, BACKSPACE, BELL, etc.

The cursor control and repeat circuitry located
on the control logic card receives the inputs
from the various cursor control keys located
on-the keyboard. This circuitry controls the
cursor line and character counters.
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KEYBOARD

The keyboard consists of 75 hermetically sealed
magnetic reed switches that initiate the genera-
tion of numbers, letters or control function
signals. The magnetic reed switches, the diode
matrix and the other associated circuitry are
mounted on the Keyboard printed circuit card.

The unique roll-over feature, which allows
characters to be printed on the downward move-
ment of the key is accomplished by capacitively
coupling the switch closure into the diode
matrix. A typical switch circuit is shown in
figure 2-2.

When the key is depressed, the voltage on the
capacitor at the key side is changed from bV
to OV; therefore, there is a bV change on the
matrix side of the capacitor. The two diodes
in series ensure that the bV change will drive
the resulting pulse below ground. This will
compensate for the diode drop in the matrix.

Refer to the Keyboard Block Diagram figure 2-3
to follow the keyboard theory of operation.
Figure 2-4, Keyboard Schematic Diagram, is
provided for details of the keyboard circuit.

There are seven data bit lines coming out of
matrix. The pulses on the bit lines are negative
going pulses when the line is active or when the
bit is a ""one’. The pulse duration is approxi-
mately 400 micro-seconds. These bit lines are
applied to a latching register. The purpose of

this register is to eliminate the effects of switch
contact bounce. At the same time that the
bounce register is latching, Z13 is starting the
timing generator, Z16.

The timing generator is driven by the 1.76 KHz
clock and produces two sequential pulses that
are spaced approximately 570 micro-seconds
apart. The first pulse, created by Z7 and inverted
and driven by Z14, |loads the contents of the
bounce register into the holding register. The
hold register is loaded on the rising leading edge
of the first pulse. The second pulse occurs -
approximately 570 micro-seconds later and is
gated through Z15, Z17 and Z14 to become the
output strobe pulse. This pulse goes to the inter-
face circuitry indicating that new data is available
in the hold register. The OR gate, Z17 is used to
combine possible strobes from the keyboard,
tape cassette unit or the repeat generator, Z12.
The repeat generator (Z12) generates continuous
strobes at 7.5 PPS whenever it is enabled by Z6
which is the NAND of the Repeat key and the
AKD signal from Z7.

The second pulse occurs a minimum of 570
micro-seconds after the first pulse (long after the
switch bounce has decayed) and resets the
bounce register. This is accomplished by Z15.
The timing generator is now in its static condi-
tion awaiting the depression of another key to
restart the operation.

MATRIX
5V
ov : .
-~ k-
= I
§ L kepe-
o .
-

VA o —e

Figure 2-2. Typical Switch Circuit
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Figure 2-4. Schematic Diagram, Keyboard
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When the contents of the bounce register is trans-

ferred to the hold register, bits 1 through 4 are
transferred direct. Bits b, 6 and 7 pass through
gate arrays for possible modification. If the shift
key is depressed, bit b is complemented by Z4
before it is stored in the hold register, thus
creating the shifted character code. If the CTRL
key is depressed, Z10 causes bits 6 and 7 to be
stored into the hold register as ‘'zeros’’, thus
creating the control code.

The four cursor directional arrow keys are ORed
through Z17 and driven to the interface circuitry
on pin 36 to provide echo inhibit when these
keys are depressed. When the coded cursor
option is incorporated, this signal ensures that
the cursor will not move more than one position
due to echo-back of the same character from the
computer.

The one-shot, Z18, is used to create a timed
break pulse of approximately 200 milli-seconds.
This pack is not present on all keyboards. When
this pack is not present, the break signal remains
as long as the key is held down. The break signal
is ORed with serial data from the interface card
by Z6 and is driven out on pin 42 to the inter-
face buffer located on the deflection card.

ANSWER-BACK

Answer-Back is a 21 character message option
used for automatic terminal identification. The
Answer-Back is similar to the mechanical
answer-back wheel available on some teleprinter
devices.

Twenty of the characters are programmable to
establish the code for each specific terminal.
The functional block diagram explained here is
shown in figure 2-5. Figure 2-6 Answer-Back
Schematic shows the details of this function.

The Answer-Back is started by the depressing of
the HERE IS key causing a low at pin 3 or the
receiptof a WRU (Control E) causing a pulse
at pin 2. Either of these will cause Z6 pin 3 to go

low, which clocks the first JK flip-flop of the
start control. The start control issues the “start
initialize pulse” from Z20 pin 4. This pulse en-
sures that the circuit is ready to begin in the
correct sequence and issues character number
one by setting the D flip-flop Z7. The first
character of the Answer-Back is always a
suppress character.

The output of the JK flip-flop Z4 pin 13 is gated
with the AB ENABLE clock from the Interface
1 card by Z1. The output of Z1 pin 3 is inverted
by Z2 to enable the first ten (actually characters
2 thru 11) character gates. The shift.register is
clocked, from the Interface 1 card, once each
character time by AB CLOCK. The phasing of
AB ENABLE and AB CLOCK is such that after
each shift time, the JK flip-flop Z4 is clocked.
When the shift register reaches the last stage, Z12
pin 9 enables Z4 and the flip-flop changes state.
The output of Z4 at pin 12 is gated with the AB
ENABLE by Z1 and inverted by Z2 to enable
the second set of characters (characters 12
through 21). When the shift register reaches the
end and Z12 pin 9 allows Z4 to change states,
pin 13 will enable Z13 pin 13 so that on the next
AB CLOCK, Z13 pin 12 goes low and is ORed
with the master clear (MC), which is the same

as power on reset (POR). The output of Z6 pin
6 goes low and resets the start control at Z3 pin
2.

Programming the Answer - Back

Programming the Answer-Back is a two part
operation:

1. Programming the Answer-Back card.

2. Programming the cable from the Answer-
Back card to the Keyboard.

Figure 3-8 is an example of the Answer-Back
Coding Table used to determine where the jum-
pers should be installed for a particular Answer-
Back program. Referring to figure 3-8, assume
the Answer-Back to be programmed will read:
return, Computer * Terminal, return, control J.
Enter thisinthe fifth blank line down, marked
customer fill-in,

2-13/(2-14 blank)
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Physically examine the Answerback card and deter-
mine the numbering sequence etched on the card
near the connector. The numbering sequence will
determine whether the card is the “OLD"’ type,

as follows:

TYPE CARD NUMBERING SEQUENCE
OoLD 1,2,3,4.5,6,7,8,9,10, 11,12,
13,14, .5,16,17,18,19, 20, 21
NEW 1,12,2,3,13,14,4,5, 15, 16, 6,

7,17,18,8,9,19,10, 20, 11, 21

The coding above the “customer fill-in"" line per-
tains to the coding that must be done on the
Answer-Back card and everything below this line
applies to the cable hook-up between the Answer-
Back card and the Keyboard.

The first line moving up the form is for repeated
characters. In the example, the first repeated
character is “'return’’. In the E row at the bottom
of the form place a dash, and in the repeated
character row place the character number of the
first “return’’ (3) over the second “‘return’’, in
this case, character number 19. This same proce-
dure is repeated for each repeated character. A
character may be repeated any number of times
by strapping the proper numbers together. On
the card, jumper plug in pads are available on the
character number lines.

The next row up is used for shifted characters.
In the example, the “"*"" is a shifted character.

In the shifted character row, directly above the
“*" placean A, B, C,D, E, H, Jor K. These are
all inputs to the shift gate Z19 on the card. If
another shifted character were present, another
one of the letters in the group would be chosen,

The next row up the form is for control charac-
ters. The ""J'" is a control character in the above
example. In the CTRL CHAR row directly
above the "J" place L, N, M, P,S, T, U or V.
These are inputs to the control gate Z21 on the
card. :

This completes the card coding portion of the
form. 1 he following jumpers may now be placed
on the Answer Back card.

FROMPAD 10 PAD
2 15

5 16

6 18

9 8

FROM PAD TO PAD
19 3
20 A
21 L

The lower portion of the form may now be com-
pleted. In the example the first character that
requires an entry on the last row of the form,
marked “keyboard E row’’, is the character "'C".
The procedure is to look up the character “'C" in
the table located below the coding form. From
this table it can be determined that the character
""C" corresponds to E-17 on the keyboard. Write
the number 17, directly below the character "'C"”
in the ""keyboard E row" of the form. After
every character has been assigned an "'E” number,
the cable portion of the form will be complete.

The pin numbers on the row marked "'25 pin
connector’’ are the pin numbers on an amphenol
17-304-01 or equivalent connector. This connec-
tor will mate with the male connector on the
Answer-Back assembly. From the form it can be
seen that the following connections must be
made.

FROM CONNECTOR TO KEYBOARD E

PIN NUMBER
25 47
4 17
7 40
1 42
12 30
20 44
2 22
5 14
6 18
9 33
10 . 34
13 29
14 7
17 39
19 49
21 31
23 2
24 1
In the above example all 20 characters were used:
however, it is not necessary to use all character
positions. When the full 20 characters are not

used the character position following the last
character of the Answer-Back must be jumpered
to pad W or pin 5 of Z13.

2-19



INTERFACE 1

The Interface 1 card contains the transmit cir-
cuitry, which is basically a parallel to serial con-
verter and the special character decode matrix.
The functional block diagram explained here, is
shown in figure 2-7. Figure 2-8 is the schematic
ot the Interface 1 card.

Data appears from the keyboard or tape cassette
at the inputs of Z43 and Z49. Atter a delay of
570 micro-seconds the start strobe at pin 44
occurs. The start pulse presets the D flip-flop
Z48 so that Z48 pin 9 enables the gate Z13
allowing the eight times selected rate signal at
pin 53 to pass through and clock the clock
generator, which is a divide by eéight counter.
There are four decodes off of the clock genera-
tor T1, T4, T6 and T8. The sequence of events
are as follows: At T1, the bit counter isadvan-
ced and the parity generator is clocked at Z4?2
pin 11, if the last bit in the shift register has a
one output at Z42 pin 5. T1 is inverted at pin

6 of Z25 and applied to the NAND gate Z25

pin 9. If the above conditions are met the output
at Z25 pin 8 goes low, Because the parity genera-
tor is a D flip-flop, the actual clocking does not
occur until the ascending edge of T1. This se-
quence repeats once per bit timeat T1.

At T4, the data is loaded into the output shift
register, if the bit counter is in the first count
position. At this time, the NAND gate Z35 will
be satisfied and pin 11 will be low. The inverted
T4 satisfied the NOR gate Z40 causing a high
output at pin 13 which loads the data through
Z43 and Z49. Also at T4, the NOR gate Z40 at
pin 9 is enabled. If it is bit 8 time (parity bit
time), either Z19 pins 8 and 9 or 5 and 6 will be
satisfied causing pin 8 of Z40 to be enabled. The
10/11 bit input at connector pin 50 is gated with
the outputs of Z30 to determine the parity bit
time. If an eleven bit code is being generated, the
input at pin 50 will be high. This high causes the
second stop bit to be added at Z25 pin 1 when
the data is loaded. Also, the bit counter sequence
is controlled by this high through gate Z7. The
output at Z7 pin 1 causes the counter to count
cleven bits and the output at Z/7 pin 4 will cause
aten bitcount, it the mput al pin H0 was low,

Returning to the NOR gate Z40, the output at
pin 10 will go high. If the output of Z42 pin 9

2-20

(the parity generator) is high, indicating that an
odd number of ones have been detected at the
output of the shift register, Z35 pin 8 will go
low, setting a “‘one’’ into the last bit position of
the shift register at Z42 pin 4, thus creating the
even parity.

At T©, the shift register is advanced. T6 is genera-
ted by Z20 pin 6 and inverted by the power in-
verter Z14. The output of Z14 at pin 8 clocks
the D flip-flops in the output shift register on the
leading edge of T6. As data is shifted out of Z48
pin b, it is inverted by Z7 so that the serial data
output appears at connector pin 5 and the inver-
ted data at pin 47.

This sequence repeats until the bit counter
reaches the last count (either 10 or 11). The out-
put of Z40 pin 1 will be high when the last
count is reached. If another strobe from the
keyboard or tape cassette has not been received
while the previous character was being shifted
out, Z8 pin 8 will be high. This allows Z13 pin 8
to go low which puts a low on the D input of
Z48. When T8 occurs, Z48 pin 9 goes low and
inhibits the & times selected rate signal from
clocking the clock generator.

In the event that a second strobe did occur

while the first character was being processed, the
output of Z25 at pin 11 would have clocked Z8
causing pin 8 to go low. When Z8 pin 8 is low,
Z48 does not receive a clock, and the input clock
is not inhibited and the clock generator goes into
another cycle immediately. This condition may
occur during a fast two character typing
sequence, e.g. T-H.

The seven data bits from the input hold register
are hard wired through the decode matrix to the
various gates to sense particular control charac-
ters. The backspace gate Z30 is a programmable
gate. Any backspace code may be selected by
jumpering the numbered pads at the input of
Z30 to the proper lettered pads at the decode
matrix input.

1 he tubout, SPOW, backspace and all ol the
control characters are not loaded nto the
memory therefore, the tlag to the MOS memory
must be inhibited. The output of Z39 at pin 8 1s
ORed with the control character outputs on the



Interface 2 board to inhibit the flag during any
of the special characters.

The automatic Space Overwrite (SPOW) isa
special feature of the Datapoint 3300 and func-
tions as follows: With each line feed character,
the D flip-flops Z50 are reset and the latch Z39
is set. The first flag from the interface appearing
at connector pin 11, indicating that a printable
character has occurred, will reset the latch Z39
causing Z39 pin 6 to go low. This low is inverted
by Z45 and clocks D flip-flop Z50 so that Z50
pin 5 goes high enabling the D flip-flop Z50 at

pin 12. When the next carriage return occurs, it
will clock Z50 at pin 11 on its ascending edge.
This will cause Z50 pin 9 to go high enabling
Z29. If the next character is a line feed, the
circuit will be reset through Z45; however, if no
line feed does occur, the next space character
will satisfy Z29. The output of Z29 at pin 8 in-
hibits the flag to the memory; therefore, no new
character is entered. This output is also ORed
with the right arrow decode by Z3. The result is
that the space character, which is destructive, is
converted to the right arrow character which
also advances the cursor, but does not destroy
the memory contents.

2-21/(2-22 blank)
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INTERFACE 2

The Interface Z card consists primarily of the
data receiver for the Datapoint 3300. Serial data
being received is presented to the display mem-
ory and the function matrix as parallel charac-
ters. Other functions located on the Interface 2
card are the two bit-rate oscillators/dividers, the
request to send latch with high speed data turn-
around circuit,Space Overwrite preset, bell driver
and a control-character reset circuit. Also, in-
cluded on some Interface 2 cards is the optional
speed buffer and its associated control circuits.

Figure 2-9 is a functional block diagram of the
Interface 2 card without Speed Buffer. A block
diagram of the Speed Buffer is shown in figure
2-10. Figure 2-11 shows the Interface 2 card
with Speed Buffer and all associated circuitry.
Figure 2-12 shows the Interface 2 card without
the Speed Buffer.

Input data is routed through Z29 to the input
shift register, Z61-265. The start space sets the
start latch, 228, which removes the reset from
the input register and gates the 8x Bit Rate
Clock to the input bit chopper, Z68 and Z69.
The input bit chopper, a radix-eight Johnson
counter, reduces the input clock to bit rate. The
fourth count is decoded by Z46 and is used to
clock the input register on its rising edge. The
rising edge occurs half-way through each bit
time, thus sampling the incoming data in the
middle of each bit.

The presence of the start space at Z65 pin b
(after 10 shift clocks) enables succeeding timing
pulses to be gated through Z57 pins 4, 10 and
13. The output of Z57 pin 4 occurs at "time b’
of the radix-eight bit chopper and is gated
through Z56 pin 8 and Z15 pin 8 to clock the
data now present in the input register into the
input hold register, Z11 pin 14. The output of
Z57 pin 10 {time 6) will be gated through Z18
pin 8 as FLAG unless the character that has
been transferred is a control character. The out-
put of Z1 pin 8 detects control characters and
inhibits the FLAG through Z26 pin 6 and Z36
pin 8. The outputs of Z57 pin 13 and Z57 pin 1
(time 7) provide resets to both the control
character reset latch, Z28 pin 11, and the start
latch, Z28 pin 3.

Word sync is maintained by gating the reset
timing pulse, Z57 pin 1, with the start space,

Z56 pin 6, and the first stop mark, Z61 pin 9.
These three inputs are gated through Z67 pins 9,
10 and 11. The rising edge of Z67 pin 8 will
clock the start latch, Z28 to the reset condition.

If the character present in the input hold regis-
ter is decoded as any of the functions brought
back to Z5 pins 3, 4, 5, 6, 11 or 12, the control
character reset latch, 228 pins 8 and 9, immedia-
tely resets the input hold register. The resulting
decoded outputs, excepting HOME DOWN, are
only present for approximately 125 nano-
seconds. A decoded HOME DOWN sets latch
Z17, 227 and allows divider Z38 to count out
a ""time window"’ (=2 600 micro-seconds) to
allow the control logic timer enough time to
execute HOME DOWN. HOME DOWN is not
executed in speed ranges over 440 bits/seconds
due to the time required.

The two bit-rate oscillators are two-transistor,
crystal controlled circuits with a discrete buffer
on each. The 225.28 KHz oscillator provides the
basic frequency for all 11-bit code data rates, €.9.
110, 220, 440, 880 and 1760, while the 307.20
KHz oscillator provides all 10-bit code data rates,
€.9.150,300, 600, 1200 and 2400. The output of
each oscillator is gated into Z66. A single 10/11
control line is brought into Z66 to allow one of
the oscillators to be gated into Z16 and Z7, the
dividers. Outputs from the dividers (actual fre-
quency is eight times the data rate) are routed to
the rotary switch for baud rate selection.

TheSpace Overwrite consists of Z3, Z4 and one
Z14 flip-flop. The output of Z3 presets Z14 pin
5to "zero' upon decoding a “control N"'. A
"zero" on Z14 pin 5 is sent to the Interface 1
card to lock its circuit intoSpace Overwrite. The
output of Z4, upon receipt of a “control 0", pre-
sets Z14 pin 5 to a “‘one”’ thereby releasing the
Space Overwrite circuit.

The bell-driver consists of Z20, two Z19 gates
and a discrete output driver. When either a de-
coded BELL or count 64 is received, Z19 and
Z20 supply an output to the discrete driver, the
width of a 7.5 Hz clock pulse, thereby gating the
tone generator for a period great enough to be
audible.
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The request-to-send latch is Z9. In the REMOTE
mode, depressing any key provides a START
pulse which sets the latch and raises the request-
to-send line. When operating with any data set
other than a 202, the request-to-send latch will
remain engaged until the LOCAL/REMOTE
switch is moved to the LOCAL position. When
operating high-speed with 202 data sets, the
remote computer may control the status of the
request-to-send latch through the “carrier
detected”’ and “‘reverse channel received’’ inputs.

If the remote terminal or remote computer
lowers its reverse channel, the change is gated
through the Schmitt Trigger, Z1 pin 3, Z19 pin
3 and appears as a clipped, differentiated pulse at
Z1 pin 6. This pulse is gated through Z2 pin 4 to
reset the request-to-send latch, thereby lowering
the request-to-send line to the data set. If the
remote terminal or remote computer has com-
pleted its transmission, it may raise the request-
to-send line by lowering its carrier or main
channel. The change is gated through Z6 pin 11
thereby clocking the request-to-send latch back
to the "’send”’ mode.

Speed Buffer 0.+ s

The purpose of the Speed Buffer is to tempor-
arily store incoming high-speed (>600 bits/
second) characters, until synchronization with
the display is achieved. Characters may then be
written in rapid succession at the display
memory stepping rate of 130 KHz.

The Speed Buffer consists of a clock divider,
load control circuits, the high-speed circulating
registers (memory), a temporary holding register
and the unload control circuits.

This explanation will refer to the block diagram
figure 2-10 and details of the Interface 2 card
with the Speed Buffer are shown in the schema-
tic figure 2-11.

The clock divider is a radix-six Johnson counter,
Z70 and Z60, that divides the 13.3 MHz master
clock to 2.22 MHz. The high speed circulating
registers, Z31 - Z35, Z41, Z43 and Z45 are
clocked from Z50 pin 11 which decodes count
1. Shift occurs on the rising edge of count 1.
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Referring to the input shift register and input
bit chopper clock, the presence of the start
space at Z65 pin 5 arms Z48 pin 12. One output
of the “TAG"" high-speed register Z35 pin 14, is
tied to Z48 pin 11 so that if data {s presentin the
registers, the new character will be loaded only
when the falling edge of the TAG occurs. If a
TAG is present, Z48 pin 8 will be clocked ““low"’
thereby starting the load sequence. |f no TAG is
detected by time 5 of the input bit chopper, the
output of Z56 pin 6 initiates the load sequence
through Z58 pin 11.

Either of these load commands clocks Z59 pin 5

" high which will allow the next speed buffer clock

time 4 to clock Z59 pin 9 high and also be gated
through Z568 pin 3. (This is a latching circuit to
permit only one, time 4 pulse to be gated
through.) This time 4 pulse is decoded at Z50 pin
6 and inverted through Z58 pin 8. This gated
time 4 pulse clocks Z48 pin 6 low. Z49 pins 4
and 10 invert this output to enable all “*load"’
gates contained in Z52 - Z55 that are tied to this
line. The "recirculate’’ gates, also contained in
Z52 - Z5b5, are tied to Z49 pin 1 and 13 are now
inhibited. Data present in the input shift register
will now be entered into the speed buffer on the
rising edge of the next speed buffer clock (rising
edge of time 1). A TAG bit will also be entered
into Z35.

The next speed buffer time 2 pulse that occurs,
gated through Z50 pin 3, will apply a reset at
Z48 pin 1 and Z59 pin 13 thereby returning the
buffer to the ‘‘recirculate’’ mode and restoring
the load circuits to their original states. The in-
put register data has now been entered into the
Speed Buffer which allows the input register to
be reset.

Since the Speed Buffer data must be maintained
in first-in, first-out order, the unload sequence
must begin on the rising edge of the TAG, which
represents the first character entered Z24 pin 5
to clocked high on the rising edge of TAG ap-
plied to Z24 pin 3. Z24 pin 5 enables Z40 pin 6
to allow the next time 4 Speed Buffer clock to
clock the data into the temporary holding regis-
ter Z21 - Z24, through Z25 pin 6. At the same
time, Z30 pin 5 was preset to the “‘one’’ state,
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thus allowing Z40 pin 12 to reset and clock re-
spectively, Z24 pin 5 and Z30 pin 5 to their
original states. During this period, Z24 pin 6 has
been routed back to Zbb pin 3 which enters a
"zero" in the TAG, representing this character,

that has been removed from the Speed Buffer.
Before this character can be transferred to the

“input hold register’’, six conditions must be
met. They are:

1. A ROLL UP must not be in progress,
denoted by Z27 pin 12 being high.
(Latch formed by Z17 pin 11, 227 pin
12, reset by Z18 pin 6.)

2. A LINE FEED must not be in
progress, denoted by Z27 pin 8 being
high. (Latch formed by Z17 pin 8,
Z27 pin 8, reset by Z26 pin 8.)

3. No holding register reset must be
present, denoted by Z27 pin 8 being
high.

4. Data must be present in the temporary
holding register, Z30 pin 9 high.

5. The ready-for-data line, pin 36,
must be high.

6. The memory ready line, pin 4, must be
low and the LF accepted line, pin 20,
must have returned high.

When all of these conditions have been met, Z40
pin 8 will go low thus enabling the next cycle 7
clock to change Z25 pin 6 high and gate through
one cycle 7 pulse. The cycle 7 pulse is gated
through Z15 pin 8, which clocks the data in the
temporary holding register into the input hold
register.

If the character transferred is a printable charac-
ter, cycle 1 will be gated through Z18 pin 8 and
sent to the display memory asa FLAG. If itisa
control character, Z1 pin 8 will inhibit the flag
and the matrix on Interface 1 will decode the
character. After execution of the control charac-
ter, it will either be reset by the control charac-
ter latch or be reset from the Control Logic via
the LF accepted line, pin 20.

At the time the transfer occurred, (Cycle 7
through Z56 pin 8), latch Z29 pin 3 and Z29

pin 11 enabled Z18 pin 12 to pass the next
cycle 1 (FLAG). After this latch set, cycle 1 was
also gated through Z39 pin 4 and Z39 pin 10 to
clock Z30 pin 8 back to the “ONE"’ state, thus
denoting the character had been taken from the
temporary holding register. This initiates an im-
mediate search for the next character in the
Speed Buffer. ‘

The completion of the unload cycle occurs on
the following cycle 4. The cycle 4 input at pin
11, gated through Z19 pin 8, resets the Z29 pin
11, Z29 pin 3 latch and resets Z25 pin 6 to its
original state.

Now that snychronization with the display
memory has been achieved, the Ready-for-Data
line will return high on the following cycle 6.
Since the temporary holding register will have
another character by this time, the unload cycle
will repeat on the following cycle 7 until the
Speed Buffer is empty.

MOS

The MOS card contains the Circulating Memory,
the Read Only Memory (ROM) and the Master
Oscillator Circuitry. This explanation makes
reference to the Block Diagram in figure 2-13.
Figure 2-14 is the MOS Schematic Diagram pro-
viding additional details of the circuits.

The Master Oscillator is a dual transistor 26.6
MHz crystal controlled circuit. JK flip-flop, Z19,
serves as a buffer and a divide-by-two counter
for the oscillator output. The output of Z19 is
present at connector pin 13 and is connected to
NAND gate 222 pin 1. The NAND gate Z22 is
not satisfied until pin 11 of the latch Z22 is high.
This occurs each time the 60 Hz line tap at
connector pin 28 goes positive. Latch Z22 is
reset by the End of Frame (EOF) signal from
the control logic. The output of Z22 pin 3isa
13.3 MHz burst starting with each cycle of the
line voltage and ending with the display frame.
This technique prevents any flicker in the dis-
play due to a difference beat between the line
frequency and the frame rate.

The synchronized 13.3 MHz drives the dot gener-
ator which is a divide-by-seven synchronous
counter. Gates Z35 angd Z36 decode the seven
dot times from the counter.
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The dot times are the seven vertical dots of the
5 x 7 dot matrix. Dot number one appears at
Z35 pin 11 and the dots are decoded sequen-
tially with dot seven appearing at Z36 pin 3.
Adjacent dot times occur 75 nanoseconds apart
and the dot width is approximately 37.5 nano-
seconds.

Dot seven enables the JK flip-flop Z18 which is
being clocked by the 13.3 MHz clock. The out-
put at Z18 pin 6 is the 950 KHz signal used for
the minor vertical deflection freugency. The in-
verted 950 KHz is present at Z8 pin 6. This signal
is used to drive the cycle generator which is
another divide-by-seven synchronous counter.

The cycle generator is the heart of the master
timing system. Decoded signals from the cycle
generator control the ROM read cycles and the
phase clock generation for the Circulating
Memory and clock pulses for the memory
character counter on the control logic card.
Gates Z34 and Z33 decode five counts which
cause the ROM to access five sequential words.
The two counts connected to Z13 pins 8 and 12
are the input gates to the phase clock generator
or clock drivers. The transistors Q1 through Q6
convert the logic level cycle clocks into MOS
compatible signals.

The Circulating Memory consists of fifty-four
200 bit shift registers. The memory is configured
in six tracks of nine packs each, providing the
1800 character length and the six bit width. All
tracks operate identically therefore, only bit 1 or
track 1 will be discussed.

Data is normally recirculating in the memory at a
135 KHz rate. The collectors of Q3 and Q6 pro-
vide the two phase 135 KHz clock pulses. As data
passes through the eighteen hundredth position,
it is passed from Z61 pin 6 through gate Z29 to
the recirculating gate Z1 pin 6. In the recircula-
ting mode, pin 5 of Z1 will be high, thus allow-
ing the data to re-enter the circulating memory
through Z1. If new data is to be entered in place
of the circulating data, the bit will be present

at connector pin 56 and Z1 pin 11. A flag will
occur at connector pin 12 causing the output of
the D flip-flop, Z9 pin 5, to go high. When the
compare point is reached, the pulse occurring at
connector pin 7 will cause latch Z17 pin 6 to go
low, thus, causing the latch Z17 pin 11 to go low.
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The low from Z17 pin 11 is applied to Z7 pin

8 and Z7 pin 11. The resulting high output at Z7
pin 9 enables the “'new data gate’” Z1 pin 12 and
allows the new bit to be entered. The resulting
low at Z6 pin 10 disables the recirculating gate
Z1 at pin b. The gate Zb output at pin 1 serves
to enable and disable the auxiliary inputs in the
same manner as Z7 pin 9 output does for the
receive bits.

The cursor is advanced after the character is
loaded into the memory. The latch, Z17, was
set during the load time, making Z17 pin 3 high.
This high enables Z21 and Z20. The output at
Z21 pin 6 occurs at cycle 5 and advances the
cursor one character position. The output at
Z21 pin 8 is passed through the inverter Z14
and produces the roll advance strobe at connec-
tor pin 23. The output of Z20 pin 6 resets the
first Z17 latch at cycle 6. The second Z17 latch
is reset by cycle 7 from Z50 pin 12. At this time,
the input gates return to the recirculating mode.

The memory is cleared by loading zeros into the
bit positions. The gates, Z12 pins 4 and 5 and
Z16 pins 1, 2 and 13, receive the various func-
tions that require zeros to be loaded. The
functions are: ERASE END OF LINE (EEOL),
ERASE END OF FRAME (EEOF) and POWER
ON RESET (POR). The outputs of Z10 pins 1
and 4 occur at compare time and are connected
to the OR gate Z12 pin 1. The other input to
Z12 at pin 2 comes from the control logic card
and occurs when the frame is being rolled down.
The output of Z12 pin 3 is a high which causes
Z6 pin 13 to go low, thus inhibiting the recir-
culating gates and zeros are placed in the
memory.

A character is present at the Circulating Memory
output for approximately 7.5 micro-seconds, due
to the clock rate, before it is shifted around and
replaced by the next character. Gates Z30 and
Z33 present the six data bits to the ROM during -
this time and define one of 64 unique blocks

of five addresses. The cycle counter pulses the
ROM approximately once every micro-second
until five words have been read out. The output
of the RGM is a seven bit word. The first word
corresponds to the first column of seven dots,
the second word corresponds to the second
column of seven dots, etc.



w 7%&%'? Y. YL,
AN g IS S P RECA g
0
60N _ PROG ° PROG BLANK BLANK o
COMPARE  FLAG INHIBIT EOF 28 76 EEOL EEOL POR EEOF EEOF CRT| CRT2 o
7 12 35 10 i0 6 5 2 3 8 15 14
6ND ——DF——F—— +5Vv
|——>34 CYCLE 4 s,
[930 CYCLE | L,
4v
i 12 12 13.3 MHZ JUut,
I 7
FLAG 2 17 z(';" 209 3 ZG ! 26 T2 e
-6
16 READY FOR DATA  —[5 %"
12 1y2y 413 o
2l i MASTER z40
L 26.6 MHZ OSCILLATOR G
w CRYSTAL a7 Qis 8
0 .
RB.LOCAL 27
—
5 {8 RTR || =16 COUNTER
P 213 213 |zzs|zze 727 [ z27 |8
COMPARE 33
5 3 CYCLE_GENERATOR 2
Q4 Qi +7
cLock . COUNTER
ORIVERS[ o Q2 722 4 ” 1 311 LOAD 0S| S
L UK | oK I I'le S
——_——— 25 CURSOR ADV a
i ¥[8 |8 1 >
Q6 Q3 | { LI *——f— | Lo
: " 29 75 CPs o
av CYCLE DECODE lg 19 o ¢
Lls COLLECTOR oo 249 | zas| z50 | zas | z50 | zs0 P YTianlz2
cYCLES REOCCUR 18l 4] 714 >23 ROLL ADV n*
LD Os2 4 — AT 135 KHZ 6 |6 || |s Lo, ot -> o
CIRCULATING MEMORY BIT | L INTERVALS. GENERATOR -
| 5 743 | 243 | 743 | 243 | 44 | 244 737 e | 28 {& >22 MIN VERT DEF [ |V
AL BTS 753 | z54 [ 255 | z56 | 257 | z58 | 259 | zeo | ze) I——j [ [ I Lls COUNTER °
M M M M ™ [ M M M 8 Js 3 ln 1 6 2 z20 |
s B BB PP BB B0 1B 4
O I ENCICNEW R N ED RN CH D CHER CREWE T 6 12[ 706 [ 738739 W'1 z18 I
REC | 56 Iy ' e ok |k ok ) b fizl ] K e 2l MIN VERT 0EF T
o 5 1 8 3 5 . i1 l.'_!l—T 1 8
:
AUX | 55 734 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>