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CHAPTER 9
UPGRADED LA36

9.1 GENERAL

The purpose of this chapter is to upgrade the maintenance manual for the LA36 DECwriter II so that it reflects
the equipment changes incurred since the original publication. Changes of significant importance include:

M7723 Logic Board

M7728 Logic Board

Power Board Changes
Constant Voltage Transformer
New Bezel

Caps Lock Keyboard
Addition of Options

ECNE I

9.2 LA35/LA36 MODEL VARIATIONS
The variations and associated model numbers for the LA35/LA36 a listed below.

Model No. Designation Variation
LA3S
LA35-CE LA3S 90-132 V, 60 Hz
LA35-CF LA35 180-264 V, 60 Hz
LA35-CH LA3S 90-132 V,50Hz
LA35-CJ LA35 180-264 V, S0 Hz
LA35-DE LA3S 90-132V,60 Hz
LA35-DJ LA35 180-264 V, 50 Hz
LA36
LA36-CE LA36 with Numeric Pad and Paper Out 90-132V,60 Hz
LA36-CF LA36 with Numeric Pad and Paper Out 180-264 V, 60 Hz
LA36-CH L A36 with Numeric Pad and Paper Out 90-132 V,50 Hz
LA36-CJ LA36 with Numeric Pad and Paper Out 180-264 V, 50 Hz
LA36-DE LA36 90-132V,60Hz
LA36-DF LA36 180-264 V, 60 Hz
LA36-DH LA36 90-132 V,50Hz
LA36-DJ LA36 180-264 V, 50 Hz




9.3 EASY IDENTIFICATION OF LOGIC BOARDS

There are three possible Logic Board models that can be installed in a DECwriter: M7722, M7723 and M7728.
The M7722 board is typically factory installed in earlier L A36s while the M7723 and M 7728 boards are found in
newer terminals. The M7728 performs all functions of the M7722 and M7723 and is backward compatible for a

direct replacement for either board. Replacing either board with an M7728 does not enhance the capabilities of
the terminal in which the M7728 board is installed.

Figure 9-1 shows the obvious physical differences between the three Logic Boards that permit easy identification.
The M7722 and M7723 boards each have four connectors while the M7728 has five connectors. The M7723 and
M7728 boards have solder dot test points around the perimeter and the M7722 does not have these test points.

SOLDERDOTS
TEST POINTS

d

M7722 . M7723 . . M7728 .
LOGIC BOARD : LOGIC BOARD : : LOGIC BOARD :
@H@H\ :@/H‘?H . :@HE?\FH‘?:

L

4 CONNECTORS CONNECTORS

CP-239%

Figure 9-1 Physical Characteristics of M7722, M7723, and M7728 Logic Boards

9.3.1 Major Functional Differences Between M7722 and M7723 Logic Boards
There are three major functional differences between the M7722 and the M7723 Logic Boards:

1. Local Copy Feature
M7722 - No local capability when terminal is operating on-line (sometimes called half-duplex mode)

M7723 - Has local copy feature. Three-position front panel rocker switch permits printing when in
local or on-line in half- or full-duplex mode.

2. Parity Selection

M7722 - No received parity capabilities. Only even or no parity selection on transmission. No eighth
bit spacing capability.

M 7723 - Choice of even or odd parity for both receiving or transmitting.
3. Paper Out Option

M7722 - No provision for accepting the Paper Out Switch.

M7723 Compatible with Paper Out Switch.

9.3.2 M7723 Jumper Configurations
Figure 9-2 shows the location and function of all jumpers on the M7723 Logic Board.
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Jumper Configurations for M7723 Logic Board

Function W21 W3 [W4 | W5 |W6 |W7| W8] WI|WI3|WI4
Full-Duplex Active 0 0 0 0 1 1 1 1 1 1
Full-Duplex Passive 1 1 1 1 0 0 0 0 0 0
Passive Receive/ 1 1 0 0 1 0 1 0 0 1
Active Transmit
Active Receive/ 0 0 1 1 0 1 0 1 1 0
Passive Transmit
Half-Duplex Active* 1 1 1 1 1 0 0 1 0 0
Half-Duplex Passive* | 1 1 1 0O 0 0 0 0
*Connect user-manufactured cable between J3-3 and 5 and operating system.
Function W10 | W11 | WIS
w11
8th BIT MARKING 0 X 0
8th BIT SPACING 0 X 1
EVEN PARITY 1 0 X
ODD PARITY 1 1 X
Legend: w15
1 = Jumper Installed 1421
0 = Jumper Not Installed
X = Do Not Care
W1 Installed - Standard Bell Volume

W1 Not Installed - Lower Bell Volume
W12 Not Used - No Function

Figure 9-2  Location of Jumpers on
M7723 Logic Board
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9.3.3 Functional Differences Between M7723 and M7728 Logic Boards

In addition to having all the features of the M7723 board, the M7728 can also provide the data and signal
interface required when options are installed in an upgradable LA35/LA36. The M7728 has the same possible
transmit and receive parity configuration as the M7723. In addition, the received parity error print indication
(three vertical bars) can be suppressed in certain instances when the eight level bit is used as a control code for the

options.

9.3.4 M?7728 Jumper Configurations
Figure 9-3 shows the location and function of all jumpers on the M7728 Logic Board.

9.3.5 M7728 Cabling Configurations
The possible cabling configurations for the M7728 Logic Board are shown in Figure 9-4.

CAUTION
The ribbon cables between the Logic Board and the
Expander Board must be installed so that one cable end
(either end) has the ribbed side of the cable facing up and
the other end has the smooth side up. Ensure that A con-
nects to A at each cable end. Failure to observe this polar-
ity may cause a Logic Board failure.

9.4 MAJOR POWER SUPPLY CHANGES
There are four major changes to the power supply:

1. The rating of the ac line fuse was increased from 2 A SBto 3 A SBfor 115V and from 1 ASBto 1.5 A
SB for 230 V.

2. Thetwo | A SB fuses in the line feed motor drive circuit were replaced with four 3/4 A SB fuses.
3. The 18000 uF capacitor in the capacitor bank was replaced with a 37000 uF capacitor.
4. A Constant Voltage Transformer (CVT) replaced the original power transformer.

9.4.1 New Power Transformers

Upgradable LA35/LA36s have constant voltage power transformers installed to accommodate the increased
power requirements of the options. There is a unique transformer model for 50 Hz operation and another model
for 60 Hz operation. Both models function on either 115 or 220 Vac primary voltage and provide +24 and +11

Vdc at the secondary.

9.5 NEW KEYBOARD BEZELS
The keyboard bezel associated with the upgradable LA36 is shown in Figure 9-5. There is no change in the bezel
for upgradable LA35s. The LA36 also has another bezel configuration that accepts the 14-Key Numeric Keypad

Option which mounts to the right of the standard keyboard.

9.6 CAPS LOCK KEYBOARD
The Caps Lock Keyboard has a CAPS LOCK key substituted for the SHIFT LOCK key normally found on

office equipment. When the CAPS LOCK is depressed, the 26-letter keys transmit only upper case codes; all
other keys print in lower case.

9.7 LA35/LA36 OPTIONS

All options listed in Table 9-1 can be installed in a LA35/LA36 DECwriter except for the 14-Key Numeric
Keypad and the Paper Out Options.
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Jumper Configurations for M7728 Logic Board

Function W2 W3 |W4 [W5 W6 |W7 |W8 | WI(WI3(Wi4
Full-Duplex Active 0 0 0 0 1 1 1 1 1 | W16 w17
Full-Duplex Passive 1 1 1 1 ojJofof|of o] oO .. eeseeesres
Passive Receive/ 1 1 010 1 0 1 0| O 1
Active Transmit
Active Receive/ 0 0 1 1 0 1 0 1 1 0
Passive Transmit
Half-Duplex Active* | 1 1 1 1 oflo 1 0 0
w20 w1
Half-Duplex Passive* 1 1 1 1 0 0O 0] 0 O
wilt

*Connect user-manufactured cable between J3-3 and 5 and operating system.

Function

w10

W11

W15

8th BIT MARKING
8th BIT SPACING
EVEN PARITY
ODD PARITY

0
0
1
1

—_ o M X

XK= O

Legend:

1 = Jumper Installed
0 = Jumper Not Installed

X = Do Not Care

Function

w18

W19

W20

Print Parity Error Indication

Eight Bit Control Over Options

(No parity detection)

W1 Inserted
W1 Not Inserted
W12 Inserted

W12 Not Installed

W16 Not Used
W17 Not Used

- Standard Bell Volume

- Lower Bell Volume
- Print all characters typed whether LOCAL or ON LINE

in Full or Half Duplex
- Position of FDX/HDX switch establishes whether
transmitted characters are printed

- No Function
- No Function

w19

w1

w1o

W15

. #6000

w12 ws W5 W14 W4 we W7 w2 W13 W3 wg

8142-2

Figure 9-3  Location of Jumpers on
M7728 Logic Board
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9-6

TO J1

POWER BOARD TO J1
20mA SERIAL TOo J2 POWER BOARD
S — EIA INPUT
KEYBOARD
INPUT (IF USED) (NoOT INE;ST 20mA SERIAL (IF USED)
USED) (IF USED) INPUT (IF USED) l l
IJ3||J1||J5|IJ2||J4| Iusl |J1| lJ5| !JZI |J4|
TO J2 TO J2 FRONT
(NOT —— PANEL CONTROL
M7728 LOGIC BOARD KEYBOARD 1 USED) BOARD
M7728 IJSI |J3| |J2| IJ1| Ja
LOGIC BOARD
| -
A. NO OPTIONS INSTALLED EXPANDER MOUNTING

OPTION (LAXX-LB)

B. ANY OPTION
AND AUTO LINE FEED OR AUTO ANSWER BACK OPTIONS
NOT INSTALLED

TO J1t
POWER BOARD EIA INPUT

20 mA SERIAL (IF USED)

INPUT (IF usso)_—_j
|£_| |_J_1_| Js J2 |J4|

TO J2 FRONT

TO J2
(NOT —— PANEL CONTROL
KEYBOARD ] useo BOARD
M7728 |J5| IJ3| |J2| |J1, Ja
LOGIC BOARD ~ ']

L |

EXPANDER MOUNTING
OPTION (LAXX-LB)

C. ANY OPTION AND
AUTO LINE FEED OR AUTO ANSWERBACK OPTIONS INSTALLED

CP-2102

Figure 9-4 Cabling Configurations for the M7728 Logic Board



pACK
space  SRUM

o LINE
LINE FOX . N FEED DeLETE
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ALY CHAR
CHAR
SET

. '
AUTO HERE cr G K L . . RETURN
LF i85

REPEAT

STD ALT.  PAPER DEVICE SELECT
CHARACTER SET  OUT  SELECT AVAIL

7622-28

Figure 9-5 LA36 Keyboard Bezel

9.8 UPGRADED LA36 FUNCTIONAL DESCRIPTION
The following LA35/LA36 printers are designated as option-upgradable DECwriters.

LA36 Manufactured in U.S.A. - Serial numbers 02-21933 and higher
LA36 Manufactured in Ireland - Serial numbers 04-10450 and higher
LA3S Manufactured in U.S.A. - Serial numbers 5001 and higher

These printers have the increased power supply capability and the M7728 Logic Board required to accommodate
the various available options.

The basic block diagram for the M7728 Logic Board is shown in Figure 9-6. The major difference between this
diagram and the diagrams for the M7722 and M7723 boards is in the Data Conversion Block. All other function-
al areas operate in the same manner as in the other boards. The three items added to the data conversion are are:

1. Expander Board
2. Options
3.  Tri-State Buffer

The Data Conversion Block still performs its basic function of taking Serial In (SI) ASCII data and converting it
to a 7 X 7 dot pattern that drives the print head. Transmitted keyboard data is converted to Serial Out (SO)
ASCII data by the Data Conversion Block. These functions do not change in an upgradable printer; only now,
certain options exercise control over both the receive and transmit data lines by blocking, inserting, or allowing
data to pass.
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Table 9-1
LA35/36 Options

Control
Options Name Switch/Indicator Description
LAXX-LB Expander Option None The Expander Option Mounting Kit
includes the logic, cables, and mounting
hardware required to expand the LA36 to
include options LAXX-LA, LAXX-KV,
LAXX-KW, LAXX-KX, LAXX-KY,
and LAXX-PK.
LAXX-PK APL/ASCII Dual | ALT CHAR SET, This option provides an APL alternate
Character Set CHAR SET LOCK, character set for use with the standard
and STD/ALT character set in the LA35/LA36.
CHARACTER SET
Indicators
LAXX-LA Auto LF After CR | AUTO LF When the AUTO LF switch is activated,
the printer will automatically insert a line
feed after each carriage return code typed
during transmission. The LAXX-LA
option can also be configured to execute a
line feed after each received carriage
return code. Any combination of these
options can be used.
LAXX-KV Top of Forms FORMS LENGTH Controls mounted under the top cover
Control Switch and SET TOP provide the operator with a method of
OF FORM selecting the length of the paper to be
Pushbutton used. After the desired setting is selected
and the paper is lined up for proper verti-
cal alignment, the operator presses the
SET TOP OF FORM switch so that the
internal logic will be preset to the paper
length defined by the operator.
LAXX-KW Selective DEVICE SELECT The Selective Addressing Option allows
Addressing and SELECT AVAIL the LA36 to communicate with other ter-
Lamps minals on a single data communications
channel.
LAXX-KX Auto Answerback | HERE IS, AUTO LF The Automatic Answerback Option

and Auto LF
Options

allows the terminal to transmit a pre-
programmed message of 20 characters
(maximum). The message is initiated by
pressing the HERE IS pushbutton, or
upon receipt of the ENQ control code
from another device. The LAXX-KX also
incorporates the features of the Auto LF
option (LAXX-LA).
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Table 9-1 (Cont)
LA35/36 Options

Options

Name

Control
Switch/Indicator

Description

LAXX-KY

LAXX-LG

LAXX-KH

LAXX-KIJ

LAXX-KX*

LAXX-LZ**

LAXX-LC

LAXX-LH

LAXX-LK

Forms Control and
Vertical and
Horizontal Tabs

EIA/CCITT
Interface

DF11 Mounting
Kit

Compressed Font
Option

14-Key Numeric
Keypad

Paper Out

TTL to CCITT
(V28) Converter
and Modem
Protector

Current Loop
Cable

Current Loop
Cable

Keyboard Keys

None

None

None

Keyboard Keys

PAPER OUT
Lamp

None

None

None

The Forms and Tabbing Option enables
the terminal to set horizontal and vertical
tab positions either locally or via the sys-
tem software. This option also
incorporates features of the Top of Forms
Option (LAXX-KYV) and operates in the
same manner.

The LAXX-LG interface provides the
user with an RS/232-C interface with
modem control and includes a 9-ft (3.54-
m) cable terminated with a standard EIA
connector.

The DF11 Mounting Kit enables the user
to mount one of the DIGITAL series
DF11 Communication Options in the
LA36.

The Compressed Font Option is a
mechanical option that provides the LA36
with the ability to print 132 columns on a
form 8-1/2 in. (21.59-cm) wide.

The 14-Key Numeric Keypad is located to
the right of the keyboard and provides the
operator with a convenient method of
entering mathematical number sequences.

Provides a visual indication for a paper-
out condition. Prevents keyboard and
received data from printing.

The TTL to CCITT (V28) Converter and
Modem Protector is a BPO DATEL serv-
ices interface that meets the requirements
of CCITT (V28) with BPO-required mod-
em protection circuitry.

20 mA current loop with Mate-N-Lok.

20 mA current loop with 4-pin plug for
DECI0.

*Not available on the LA35
**Standard on the LA35
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Table 9-1 (Cont)
LA35/36 Options

Control
Options Name Switch/Indicator Description
LAXX-KG EIA Interface None The LAXX-LG interface includes a 9-ft
(3.54-m) cable terminated with a standard
EIA connector (no modem control
features).
LAXX-LN Scale, Pointer, Column scale, Operator convenience items that assist in
and Window Line Indicator, and positioning the print head on preprinted
Kit Column Pointer forms and in locating horizontal tabs.
LAXX-LM Acoustic Coupler Carrier Detect Provides a data interface between DEC-
Lamp writer and standard telephone handset.

The control logic for the M7728 board is shown in Figure 9-7. As stated previously, there is no difference in the
operation, configuration, or programming of the Microprogrammed Controller. New identification numbers are
assigned to the components and their physical location on the circuit board are changed, but the basic function of
each remains the same. The new numbers and schematic sheet locations are noted on Figure 9-7.

The major area of change effects the receive and transmit data paths.

9.8.1 New Transmit Path

Keyboard data now passes through the Expander Board before it is applied to the transmit section of the UART.
As this data is routed across the Expander, two switching methods are employed to ensure that installed options
can break this data path and insert characters into the transmit data. This keyboard steering is shown in Figure 9-
8. Hardware steering is accomplished by physically moving the cable to the UART between connectors J1 and J2
on the Expander Board. When inserted in J2, keyboard data and the keystroke is routed right across the Expan-
der without any interruptions. When the Automatic Answerback Option or the Automatic Line Feed Option is
installed, the cable is moved to J1 and the data path is now through these options. There is a logic switch in these
options that allows the options to break the keyboard data path and insert either an answerback message or a
line feed command. After inserting the option-generated characters and keystrokes, the logic switch allows key-
board data to pass out to the UART again.

9.8.2 New Receive Path

On the M7728 board, received data and parity error are routed through the UART to the Tri-State Buffer rather
than right to the Character Buffer as on the M7722 and M7723 boards. This Tri-State Buffer permits the options
to sample the UART output data before the Character Buffer receives it. The options monitor the incoming data
on the bi-directional line and can insert data on this line to be applied to the Character Buffer. The output of the
Character Buffer can be sampled by an Optional Character Set Option which can substitute a new dot matrix
pattern for the pattern normally generated for this character by the Character Generator ROM.
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Figure 9-6 Basic Block Diagram of M7728 Logic Board
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9.8.3 Transmit Operation with Options Installed

Options that insert data into the keyboard data path between the keyboard and the transmit section of the
UART require a timing control signal to ensure that the UART is ready to accept more data. This control signal
is the XMIT RDY L signal which is a high level when the UART is not ready to accept another character and is
low when another character can be processed. This signal is used to stroke both the option-generated character
and keystroke out of the option. The XMIT RDY L signal associated with the last chaaracter generated by the
option causes the logic switch to revert back to the normal position and allow keyboard data to pass again.

9.8.4 Receive Operation with Options Installed

Figure 9-9 shows the signals and components that effect the receive operation. After the UART converts
incoming serial data into seven parallel bits, it places these bits on the data lines to the Tri-State Buffer. Nor-
mally, as the UART is ready to output data the DATA AVAILABLE (DA) line goes to a low level. The
microprocessor uses this low level to load the seven bits into the Character Buffer. In the M7728 board this DA
signal is applied serially through all receive options before it is sent to the microprocessor.

At each option the DA signal initiates an option-decoding function on the character present on the bidirectional
lines from the Tri-State Buffer. If the character is a command or code that is not recognized by the first option,
the DA signal is passed along to the next option to be used to decode the character at that option.

After being routed through all options to the microprocessor, the character is loaded into the Character Buffer
through the Tri-State Buffer. The remaining processes to the print head are the same as in the M7722 and M7723
boards.

If the character present at the output of the UART is decoded by an option, this option blocks the data through
the Tri-State Buffer (using the UART ENAB signal). The option then places a character on the bidirectional
lines to the Character Buffer and issues the DA signal to the microprocessor. As before, the microprocessor
commands the Character Buffer to load, but now the character loaded is taken from the option, not from the
UART through the Tri-State Buffer.

After processing a character, the microprocessor issues the CLEAR DATA AVAILABLE (CLR DA) signal
which causes the UART to place the next incoming character on the lines to the Tri-State Buffer. If an option is
going to insert more than one character (as when performing a top-of-form operation), the option holds the Tri-
State Buffer disabled, places another character on the bidirectional line and issues another option-generated DA
signal. This action continues until the option has finished inserting characters. The CLR DA signal associated
with the last character inserted enables the Tri-State Buffer and received data now passes through in a normal
manner.
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CHAPTER 10
COMPRESSED FONT OPTION KIT (LAXX-KJ)

10.1 INRODUCTION TO COMPRESSED FONT
The Compressed Font Option permits a DECwriter to print 132 characters on a 8-1/2 in. line. (Normally, the

DECwriter prints 132 characters in 13.2 in.)

The option does not make any electrical or functional changes to the basic operation of the DECwriter. Only
slight mechanical changes are required to modify the character spacing along a line. These changes include
replacing the two timing pulleys with new pulleys having a greater number of teeth and installing a timing belt

that matches these new pulleys.

All timing sequences and printing speeds remain the same. The printed characters retain the same vertical height;
only their horizontal width is decreased.

10.2 LAXX-KJ PRINT SET
The figure at the end of this chapter is the LAXX-KJ print set.
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CHAPTER 11
FORMS CONTROL OPTION KIT (LAXX-KV)

11.1 FORMS CONTROL INTRODUCTION

The Forms Control Option adds a top-of-form capability to a DECwriter. The primary function of the option is
to locate the top of form by monitoring the number of line feed actions performed by the printer mechanism.
Then, when commanded by a form feed code, this option issues the correct number of option-generated line feed
(LF) codes required to advance the paper to the next top of form.

The option samples data out of the UART and performs all internal incrementing, resetting, and line feed
generating functions before the character is passed on to the Character Buffer for normal terminal action.

11.2 FORMS CONTROL FUNCTIONAL DIAGRAM

Figure 11-1 shows the Forms Control Option in a typical installation. The Forms Control Assembly is physically
attached to the right side of the printer mechanism and the circuit board is connected by an edge connector at
location B of the Expander Option Mounting Kit. A cable harness connects the two assemblies. At each end of
this harness is a Mate-N-Lok connector and a pair of Faston terminals. One connector is connected to J1 on the
option circuit board, the other end to the FORMS LENGTH switch on the Forms Control Assembly. The
Faston terminals connect to lugs on the SET TOP OF FORM switch and lugs on the option circuit board. The
FORMS LENGTH switch is a 12-position rotary switch and the SET TOP OF FORM switch is a momentary-
contact pushbutton. Each position of the FORMS LENGTH switch represents the length (in inches) of a pre-
established format (such as a preprinted form) that can be used with the option. In normal operation, the
FORMS LENGTH switch is set to the length of the form being used; then the SET TOP OF FORM switch is
depressed to load this value into the Counter on the option circuit board.

Data processed by the UART, whether incoming SI or locally generated at the keyboard, is available at location
B on the Expander Option Mounting Board. The option monitors this data for either a line feed code or a form
feed code. All other codes or characters do not effect the option.

When a line feed code is detected (indicating that the paper will advance one line), the Counter holding the form
length value is incremented by one line. Each successive line feed code increments the Counter until its value
equals the preset value established by the FORMS LENGTH switch. At this point the print head is at the top of
the next form and the Counter is automatically preset with the value of the FORMS LENGTH switch again.

When a form feed (FF) code is detected by the option, four major events occur:

UART is disabled.

Line Feed Code Generator is enabled.

Counter is incremented.

Option-generated Data Available (DA) signal is sent to the Character Buffer.
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The option holds the UART disabled, continues to generate line feed codes, and increments the Counter until the

count overflows. At this time the printer mechanism is at the top of the next form and the following three events
occur:

1. Counter is preset to the value of FORMS LENGTH switch setting.
2. Line Feed Code Generator is disabled.
3.  UART is enabled.

With the UART enabled again, data passes from the UART to the Character Buffer and the option monitors for
line feed and form feed codes.

11.3  FORMS CONTROL BASIC BLOCK DIAGRAM

The basic block diagram for the Forms Control Option is shown in Figure 11-2. This diagram is a simplified
representation of the forms control circuit schematic (D-CS-M7735-0-1). Circuit designations and pin numbers
indicated on Figure 11-2 correlate with corresponding components on the schematic. Buffers, inverters, and
other components that do not have major operational functions are omitted from the block diagram.

p————
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ASSEMBLY .Q;'. SWITCH \
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| o—1— |LOAD EN
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8 |
)
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Figure 11-2 Forms Control Basic Block Diagram
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The Forms Control Option can be divided into the following three functional areas:

1.  Counter Circuit
2. Option Timing
3. Operational Sequences

11.3.1 Counter Circuit
The Counter circuit consists of the following four units:

1.  Counter (E8 and E12)

2. Increment Control (E11)

3. Reset Control (E11)

4. SET TOP OF FORM and FORMS LENGTH Switches on Forms Control Assembly

The Counter chips (E8 and E12) form a 256-bit (line) up counter that is incremented by a low signal transition on
E8-8. The Counter accepts one of 12 preset values as determined by the position of the FORMS LENGTH
switch. Each switch position loads a number that is 128 minus the maximum number of lines on a specific form.
For instance: if an 11-in. form is to be used, the FORMS LENGTH switch is set to position No. 11 and the SET
TOP OF FORM switch is depressed. On an 11-in. form, the maximum number of printable lines is 66 (11 in.
times 6 lines per inch). The 256-line Counter is preset with 62 lines from switch position No. 11, leaving 66 lines
to be filled. Each line feed code received by the option increments the count upwards by one line. So, if after
printing 45 lines (45 line feed codes received) a Top of Form command (form feed code) is received, the paper
must be advanced 21 lines to reach the top of the next form. As the option generates these 21 line feed codes, the
Increment Control E11 increments the Counter. When the Counter overflows (after 128 increments: preset value
plus the number of option-generated line feed codes), the Reset Control E11 reloads the value of the FORMS
LENGTH switch back into the Counter again.

11.3.2 Option Timing
The Timing Sequencer E9 establishes all control timing for the Forms Control Option. The timer is a 4-bit shift
register that produces the following four sequential timing signals at the designated outputs:

pin 5; SRA
pin 7 ; SRB
pin 9 ; SRC
pin 12 ; SRD

A high level signal on the LD and SHF pins (1 and 13) of E9 cause the high level at pin 4 to be shifted right at the
rate of the Option Clock input at pin 6 (approximately 1.2 us per shift). Either the Data Available signal from the
UART or the Form Feed Stored signal from FF flip-flop E4 activates the Timing Sequencer.

The following events occur at each of the four sequencer outputs:

Time Event
SRA ¢ Not used - but provides a 1.2 us delay for data stabilization
SRB o Decode line feed code

e Decode form feed code

¢ Increment Counter

o Enable Line Feed Code Generator

SRC ¢ Reload Counter
SRD ¢ Issue Data Available signal to Character Buffer

Figure 11-3 shows the timing sequence for the Forms Control Option.
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Figure 11-3 Timing Sequence for Forms Control Option

11.4 OPERATIONAL SEQUENCES

The Forms Control Option has three basic operational sequences that are dependent on what character is being
sent by the UART. These are:

1. Receive any character but line feed code or form feed code
2.  Decode a line feed code

3. Decode a form feed code

11.4.1 Any Character Received

Figure 11-4 shows the operational sequence performed when any character is received. When the option receives
a Data Available signal from the UART, a character code is present on the data lines at location B. If this code is
for any character, but neither a line feed nor form feed code, the only action on the option is the initiation of the
Timing Sequencer by the Data Available signal. At SRD time (approximately 4.8 us after receiving the Data
Available signal) the option issues the option-generated Data Available signal which is sent to the micro-
processor. The character can now pass out from the UART in a normal manner.

11.4.2 Line Feed Code Decoded

Figure 11-5 shows the operational sequence performed when a line feed code is received. A line feed code and
Data Available signal from the UART are decoded during SRB time by LF Decoder E3. The output from pin 8
of the LF Decoder is applied through the Increment Control E11 to the Counter E8 and E12. Each line feed code
increments the Counter by one line. If the Counter increments to a full count, which indicates having reached the
top of the next form, the Counter outputs a TOF signal on pin 12. This TOF signal is used at SRC time to reset
the Counter with the value set by the FORMS CONTROL switch.
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Figure 11-4 Forms Control Operational Sequence

Figure 11-5 Forms Control Operational Sequence
When Any Character Received

When Line Feed Code Received
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If the Counter does not overflow (no TOF signal) when incremented, no further action is taken until SRD time
when the option-generated Data Available signal is sent to the microprocessor. The Character Buffer now
accepts the line feed code from the UART and processes it in a normal manner.

11.4.3 Form Feed Code Decoded

Figure 11-6 shows the operational sequence performed when a form feed code is received. A form feed code and
the Data Available signal from the UART are decoded during SRB time by FF Decoder E3. This action initiates
the major function of the option: issuing the proper number of line feed codes to advance the paper to the next
top of form position. The output of FF Decoder E3 sets FF flip-flop EA which causes the following three actions
to occur during SRB time.

1. Disables the UART (held disabled until FF sequence completed)
2. Enables the Line Feed Code Generator ES
3.  Increments the Counter E8 and E12

Disabling the UART prevents incoming data from being applied to the Character Buffer and allows option-
generated line feed codes to be sent to the Character Buffer. As the Line Feed Code Generator ES is energized,
the Increment Control Ell increments the Counter by one line. If the Counter increments to a full count, it
outputs a TOF signal on pin 12. This TOF signal is used to clock E4 pin S to a high level and to reset the Counter
with the FORMS LENGTH switch value at SRC time. At SRD time the option-generated Data Available signal
is issued and a line feed code is sent to the microprocessor. When the CLR DA signal is sent back to the option
indicating that the line feed code was processed, the CLR DA signal resets E4 at pin 1. The TOFSL signal
generated when E4 resets causes the FF flip-flop E4 to reset also.

If the Counter does not overflow after being incremented (no TOF signal), the FF flip-flop E4 remains set,
holding the UART disabled and the Line Feed Code Generator ES enabled. The CLR DA signal returning after
the first line feed code was processed resets the Timing Sequencer. But because the FF flip-flop is still set, the
Form Feed Stored (FFS) signal immediately restarts the Timing Sequencer again. At SRB time, the Counter is
incremented again and the Line Feed Code Generator issues another line feed code. If this increment still does
not overflow the Counter, the line feed code generation sequence is repeated again and again until the TOF signal
is present at pin 12 of the Counter. When the CLR DA from the last LF returns, the Counter resets and the
option removes the disable from the UART and disables the Line Feed Code Generator ES. The option has
completed the top of form sequence and is now waiting for line feed or form feed codes before starting any action

11.5 TROUBLESHOOTING

The troubleshooting chart in Table 11-1 lists the common trouble symptoms that could be observed during
installation checkout or normal operation.

11.6 LAXX-KV PRINT SET

Figure 11-7 is the supporting diode matrix for the LAXX-KYV print set. The print set is shown at the end of this
chapter.
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Table 11-1

Troubleshooting for Forms Control Option Kit (LAXX-KV)

Symptom

Problem Area

Probable Cause

Action

Reference

1. After installation improper
operation or no operation
of terminal

Cabling

Wrong cabling connections

Check all cabling between
M7728 Logic Board, Ex-
pander Board, and TOF
Assembly beneath top cover

Figure 9-4

Option location

Option inserted in wrong loca-
tion on Expander Board

Install TOF option in loca-
tions A and B

Data Available
signal distribution

Signal path interrupted

Check for Data Available
signal at E11 pin 10 and at
E9 pin 12 for the output

D-CS-M77350-1,
Sheet 3

2. Terminal does not advance
to TOF when CTRL L or
FF is received

Form Feed Decoder

FF not being decoded

Check E3 pin 6 for indication
of FF code

D-CS-M77350-1,
Sheet 2

LF Code Generator

LF code not being generated

Check ES and E2 for the LF
code

D-CS-M7735-0-1,
Sheet 2
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CHAPTER 12
SELECTIVE ADDRESSING OPTION (LAXX-KW)

12.1 SELECTIVE ADDRESSING INTRODUCTION

The Selective Addressing Option allows a DECwriter to communicate with other terminals in a multipoint
communications network. Generally, it operates in conjunction with the EIA Interface Option (LAXX-LG) and
the Automatic Answerback Option (LAXX-KX) to provide the user with a versatile network that is easily
configured to receive or transmit data to and from each terminal.

The Selective Addressing Option has two primary functions in the terminal in which it is installed:
1. To allow or inhibit the terminal from transmitting data out from the keyboard.
2. To allow or inhibit the terminal from responding to received data.

12.1.1 Transmit Conditions

A terminal is able to transmit (transmit enabled) when it is the master in the communications network or when it
is a uniquely selected slave that has been addressed by the master using its unique address code. As the master,
the terminal can select which slave terminals are going to receive and print messages sent from the master’s
keyboard. When operated as an uniquely selected slave, the terminal’s keyboard is activated and two-way con-
versation can take place between the master and this slave. Only one uniquely selected slave is transmit enabled

in the network at any one time and it is always the last slave terminal selected by the master. All other slaves in
the network are transmit disabled.

12.1.2 Receive Conditions

The ability of a slave terminal to receive data transmitted by the master is determined by the address class of the
terminal. There are three possible address classes for each terminal that permit received data to print.

1. Broadcast Slaves — All terminals in the network receive data transmitted by the master.

2. Group Select Slaves - Group Address is established by setting switch S2 on the option circuit board.
All slaves with the same Group Address receive data transmitted by the master.

3. Unique Select Slaves — Each terminal can have a Unique Address which is different than its Group
Address and is established by the setting of switch S1. When addressed by the master using this
Unique Address, it is possible to have communications between these two terminals and no other
terminals in the network. In addition, the master can sequentially address multiple Unique Addresses
to form a specific group that receives data from the master.

A terminal prints transmitted characters if it is selected as a slave and is not in the address mode. If not selected,
all received characters are automatically converted to the non-printing, non-spacing ACK code. The only excep-
tion is if the terminal is in the address mode and an ENQ code is received. This code is not converted to an ACK
but is allowed to pass through the Selective Addressing Option to the Answerback Option where it is used.
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12.1.3 Operational Modes
Slave terminals operate in either the address mode or the data mode. In the address mode, terminals respond to
codes for their Broadcast, Unique Address, or Group Address. In the data mode, slave terminals do not

acknowledge their addresses, even though the address is present on the communications line. The master termi-
nal establishes whether the slave terminals are in one mode or the other.

NOTE
After power-up sequence, terminal is in the data mode.

Six commands (generated by five codes) are sent from the master terminal to control the operation of the slaves.
Three commands switch the slave terminal from the data mode to the addres mode:

1. EOT (CTRL D - 0045)
2. ETX (CTRL C - 0033)

The STX (CTRL B - 002;) command switches the terminal from the address mode back to the data mode. The
BELL (CTRL G - 0073) configures all the slaves in the broadcast mode. The ENQ (CTRL E - 005;) code is used

with Unique Select Slaves to request the stored answerback message. It is also used to transmit disable a Unique
Select Slave.

NOTE
Refer to the LA35/LA36 DECwriter Il User's Manual
for a complete description of these codes.

12.2 SELECTIVE ADDRESSING FUNCTIONAL BLOCK DIAGRAM

Figure 12-1 shows the functional block diagram of the Selective Addressing Option. Received data is monitored
at the output of the UART for address codes and mode switching commands. When in the address mode, the
terminal only responds to codes that select it to receive data. These codes are the Unique or Group Address codes
that match addresses stored in the two 7-bit dip switches or the BELL code. When the terminal is not conditioned
to receive data transmitted by the master (not selected), it disables the UART and substitutes an ACK code
(0065) for each received ASCII character or command. This ACK code is a non-spacing, non-printing code that
has no effect on the terminal. As discussed in the description of the Expander Mounting Board, all incoming data
passes through the Selective Addressing Option before the other options in the terminal monitor the data.
Therefore, when the terminal is not selected to receive data and all incoming characters are converted to ACK
codes, the other options never have a chance to decode their respective commands and the terminal appears to be
off-line to the transmitted data.

When the terminal is the master or a transmit-enabled slave, the data from the keyboard is monitored by the
EOT Decoder for an EOT code. This code indicates that the transmitted message has ended and the terminal is
relinquishing the master or transmit-enable status.

The trilevel line that interconnects the EIA, Auto Answerback, and Selective Addressing Options is used to
disable the keyboard (by inhibiting the keystroke) when the terminal is a transmit-disabled slave. When the
Selective Addressing Option places an “O” level on this line (transmit disabling the terminal), it cannot be
overridden by any of the other options and the “O”" level remains until the terminal becomes the master, switches
to local, or becomes a transmit-enabled slave.

The DEVICE SELECT and SELECT AVAIL front panel indicators provide a visual indication of the terminal’s
status. When the DEVICE SELECT light is illuminated, it indicates that the terminal is transmit enabled. When
the SELECT AVALIL light is illuminated, the communications network is available and the terminal can become
master. When both lights are illuminated, the terminal is the master.
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12.3 SELECTIVE ADDRESSING BASIC BLOCK DIAGRAM

The basic block diagram for the Selective Addressing Option is shown in Figure 12-2. This diagram is a sim-
plified representation of the selective addressing circuit schematic (D-CS-M7737-0-1). Circuit designations and
pin numbers indicated on Figure 12-2 correlate with corresponding components on the schematic. Buffers,

inverters, and other components that do not have major operational functions are omitted from the block
diagram.

12.3.1 Power-Up Sequence

The selective addressing power-up sequence is initiated by the WAKE UP L signal which performs the following
four events:

1. Clocks Address flip-flop E11 at pin 3 and places the terminal in the data mode

2. Resets Master flip-flop E11 and places a high level on pin 8 which is applied through Faston con-
nector A to the EIA Interface to indicate that the terminal is not the master

3. Resets SELECT AVAIL flip-flop E10 and places a high level on pin 8 which qualifies half of AND
gate E4 at pin 4. The low level from pin 9 of E10 illuminates the SELECT AVAIL light

4.  Resets Device Select flip-flop E16 and places a low level on pin 5. This low level sets Xmit No. 1 flip-
flop E10 and Xmit No. 2 flip-flop E16

After the wake-up sequence is completed, the terminal can be configured as the master by typing CTRL D and
CTRL SPACE or as a slave (non-selected) by receiving a character from another master.

NOTE

If the terminal powered up while another terminal in the
network was transmitting, the SELECT AVAIL light
would not illuminate or flicker and the terminal would not
receive the transmitted data. The extinguishing of the
SELECT AVAIL light indicates that there already is a
master terminal established in the network. Therefore, the
terminal just powering up cannot become the master. The
terminal does not print because it was never properly
addressed; at wake up it went directly into the data mode.
All incoming characters are converted into ACK codes
which are disregarded by the terminal.

Typing a CTRL D on the keyboard produces the EOT code which is detected by the EOT Decoder El, E9, E14,
E1S5, and applied to E4 at pin S. If no characters have been received by the terminal since wake up, there is a high
level at pin 4 of E4. These two high levels qualify AND gate E4 and clock Master flip-flop E11. Pin 8 of E11 goes
to a low level which is applied through Faston connector A to the EIA, establishing this terminal as the master.
The low from pin 8 of Ell also sets Device Select flip-flop E16 and produces an H level on the trilevel line
(KSTBDISABLE L) through NOR E17 and Inverter E8. As Device Select flip-flop sets, the low level on pin 6
and the H level on the KSTB DISABLE L line combine through Q1 and Q2 to illuminate the DEVICE SELECT
light. The terminal has now established itself as the master in the communications network.

If after powering up and before typing CTRL D, the terminal receives a character sent by an already-established
master, the Data Available signal (DA IN L) associated with this received character starts the Timing Sequencer
E13. This sequencer is a 4-bit shift register that shifts the high level on pin 4 to the right at the Option Clock rate
(approximately 1.2 us per shift). Between T1 and T3 the terminal can decode incoming commands. At T2 time,
the high level on pin 8 of Master flip-flop E11 (E11 reset at wake up) is clocked through SELECT AVAIL flip-
flop E10 to extinguish the SELECT AVAIL light. As SELECT AVAIL flip-flop E10 clocks, a low level from pin
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8 is applied to pin 4 of AND gate E4 to inhibit any attempt by the terminal to become master by typing CTRL D
on the keyboard. At this time the terminal is not master and has not been selected as a slave (because at wake up
it went directly into the data mode not the address moe). Therefore, at T4 time AND gate E9 is qualified and
enables the ACK Code Generator E7, E8; disables the UART through E8 pin 12; and issues the option-generated
Data Available signal out of E13 pin 12. Thus, the incoming character code is converted to an ACK code and the
terminal does not respond to any data on the line. This action continues until the master ends its transmission
with an EOT code (CTRL D). This EOT code is recieved by all terminals in the network and causes the pre-
viously selected slave terminals to become deselected. The EOT indication from the Function Decoder ES5 is
applied through E17 pin 9 to reset Master flip-flop E11, SELECT AVAIL flip-flop E10, and Device Select flip-
flop E16. As EI10 resets, the SELECT AVAIL light illuminates and as E16 resets, the terminal becomes dese-
lected. The EOT indication also sets the Address flip-flop E11 and applies a high to E4 pin 4. This high is inverted
once through E4 pin 11, then again through E4 pin 8, and coupled through E17 pin 6 to combine at AND gate E9
at T3 time to disable the UART, enable the ACK Code Generator, and issue the Data Available signal at T4.
This action substitutes an ACK code for the incoming EOT code.

12.3.2 Address Mode

In the address mode, the Function Decoder ES and the Group E12, E18 and Unique E2, E6 Comparators are
monitoring the incoming data for their respective address codes. Prior to transmitting an address code the master
issues a NULL code (CTRL SPACE) which places all slaves in the address mode. The NULL code is detected by
Function Decoder ES during T1 and T3 then applied through E15 to set Address flip-flop E11. As El1 sets, the
high level from pin 5 initiates the following four actions:

1.  Disables the UART and enables the ACK Code Generator. This action takes place through E4 pin
12, E4 pin 10, E17 pin 3, and E9 pin 11. This converts the NULL code to an ACK code.

2. The high level enables both the Group and Unique Address Comparators, which are exclusive ORs
that compare the programmed setting in the 7-bit dip switches to the code present on the UART lines.

3. The high is also applied to pin 10 of AND gate E9. If either a Group or Unique Address or BELL
code is detected when the terminal is in the address mode, E9 is qualified and it clocks Device Select
flip-flop E16. This action causes the terminal to be selected as a slave.

4.  The other location where the high level from pin 5 of the Address flip-flop is applied is to the D input
(pin 2) of Xmit No. 1 flip-flop E10.

After being selected as a slave, there are four possible types of slaves; Broadcast, Group, Unique one-way, and
Unique two-way.

12.3.2.1 Broadcast Slaves — These slaves are addressed by the master using the BELL code which is detected by
the Function Decoder ES, coupled through E3 and E9 to clock E16. The low level from E16 pin 6 is applied to
Q1, Q2, which act as both an AND gate and a Comparator. The Comparator Section monitors the status of the
trilevel line. To illuminate the DEVICE SELECT light, the trilevel line must be at the H state and the output of

E16 pin 6 must be low.

Receiving an STX code resets Address flip-flop E11 and places the terminal in the data mode. All received
characters now print.

12.3.2.2 Group Slaves - Receiving an address code that corresponds to the code setting of switch S2 produces a
group indication that is transferred through E14, E3, and E9 to clock Device Select flip-flop E16. Again the
received Group Address code is converted to an ACK code and sent on to the Character Buffer. Also all group
slaves are transmit disabled in the same manner as the Broadcast Slaves. (Trilevel line is “O”.)

Decoding an STX code places the terminal in the data mode and all received characters are printed.
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12.3.2.3 Unique One-Way Slaves - Receiving the Unique code that matches the S1 switch setting produces the
same action as the Broadcast and Group Address codes; the UART is disabled, the Unique code is converted to
an ACK code, and it is transferred to the Character Buffer at T4 time. In addition, the Unique code indication
resets Xmit Enable No. 1 flip-flop E10, placing a low level on pin 5. This low level from pin 5 is applied through
E17 and E8 to transmit enable the terminal (the trilevel KSTB DISABLE L signal goes to the “H” level provid-
ing the EIA is clear to send). The next code received is the ENQ code (CTRL E) which resets Xmit Enable No. 2
flip-flop E16 placing a low level on pin 9. To transmit disable this terminal the next character received must be
any character but a valid address. The Data Available signal for this character starts the timing sequence and at
T2 E16 clocks a high level out on pin 9. This high causes Xmit Enable No. 1 flip-flop E10 to clock the high level
on pin 2 (established when the terminal is in the Address Mode) out on pin 5. The high level from pin 5 of E11 is
applied through E17 pin 1 to E8 and forces the trilevel line to the O’ state which transmit disables the terminal.
The master then sends the STX code (CTRL B) which places the terminal in the data mode. The terminal can
now receive but not transmit back to the master.

12.3.2.4 Unique Two-Way Slaves - The master establishes twc-way communications with a designated slave by
typing the Unique Address code, then the ENQ code, then the STX code. The only difference between this
configuration and the one-way configuration is that there is no character sent between the ENQ and the STX
codes. The action at the slave terminal is the same except that when the terminal goes to the transmit enable
condition as the Unique code is detected (Xmit Enable No. 1 flip-flop E10 resets and places a low level on pin 5)
it stays transmit enabled. The ENQ code resets Xmit Enable No. 2 flip-flop E16 in the same manner placing a
low level on pin 9 which does not cause E10 to clock. The next character received is the STX code which resets
Address flip-flop E11 and causes the terminal to switch to the data mode. As E11 resets, a low level is placed on
pin 2 of E10. At T2 time E16 clocks, causing E10 to clock this low level out pin 5 to E17 to keep the terminal
transmit enabled (trilevel line stays at ‘““H” level providing the EIA is clear to send). The terminal can transmit to
and receive from the master.

Figure 12-3 contains the timing diagram for the code sequence that establish unique one-way or two-way slaves.

12.3.2.5 Select Add-On Slaves - To add other terminals already selected - without having to readdress all
previously selected terminals - the ETX code (CTRL C) is used. This code resets all terminals in the address
mode and allows the new terminals to respond to their addresses. The ETX code affects the terminals just as the

ENQ code does. The last terminal addressed is also transmit enabled if the last unique address is not followed by
a non-valid dummy address.

Refer to the LA35/LA36 DECwriter II User’s Manual for complete programming instructions for terminals
containing the Selective Addressing Option.

12.4 TROUBLESHOOTING

The troubleshooting chart in Table 12-1 lists the common trouble symptoms that could be observed during
installation checkout or normal operation.

12.5 LAXX-KW PRINT SET
The figures at the end of this chapter are the LAXX-KW print set.
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Table 12-1

Troubleshooting for Selective Addressing Option (LAXX-KW)

Symptom

Problem .Area

Probable Cause

Action

Reference

. After installation, incorrect

operation or on operation—
SELECT AVAIL light not
illuminated at power-up

Cabling

Wrong cabling connection

Check all cabling between
M7728 Logic Board and Ex-
pander Board

Figure 94

Option location

Option inserted in wrong
location on Expander Board

Install Selective Addressing
Option in location F

Data Available
signal distribution

Signal path interrupted

Check E8 pin 5 for incoming
Data Available signal and E13
pin 12 for output to next
option

D-CS-M7737-0-1,
Sheet 1

. Does not respond to any

address

Address mode

Not switching to address
mode

Check E11 pin S for a high
level at EOT, NULL, or ETX

D-CS-M77370-1,
Sheet 1

. Responds to Group

Address when Unique
Address sent — or vice
versa

Address switches

Addresses are in wrong
locations

Interchange addresses between
switches S1 should have
Unique Address and S2 should
have Group Address

D-CS-M7737-0-1,
Sheet 2

. Will not switch out of

address mode to data
mode

Address flip-flop

Not being reset

Check El11 pin 5 for a low
level at STX

D-CS-M7737-0-1,
Sheet 1

. Data is printed when not

selected

Tri-State Buffer on

UART ENA H signal from

Check E8 pin 12 for the

D-CS-M7737-0-1,

Logic Board not option not sent to Logic UART ENA H signal when Sheet 1
disabled Board selected
ACK Generator ACK Code Generator not Check E7 for ACK code D-CS-M7737-0-1,

energized

Sheet 1
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CHAPTER 13
AUTOMATIC ANSWERBACK OPTION (LAXX-KX)

13.1 AUTOMATIC ANSWERBACK INTRODUCTION .
The Automatic Answerback Option performs two distinct functions: the storage of a 20-character pre-
programmed message and the insertion of line feed codes as in the Automatic Line Feed Option LAXX-LA.

The answerback message has up to 20 character positions (spaces are counted as characters) that can be pro-
grammed by utilizing slide switches located on the option circuit board. The message is activated by depressing
the front panel HERE IS key or by receiving the ENQ code (0055). When the terminal is on-line, the answerback
message is transmitted down the line. When in local, the message is printed out at the terminal.

NOTE
When operating on-line in the echo mode, the answerback
message is also printed out at the terminal in addition to
being transmitted.

The Line Feed Section of the option can be configured to automatically insert a line feed code after each trans-
mitted carriage return and insert a line feed code after each received carriage return code. The Option Board
contains jumpers that can be removed to inhibit both or either of the insertion functions. The normal action of
the AUTO LF switch can also be overridden by these jumpers.

The Answerback Section of the option interacts with two other DECwriter options (EIA Interface, LAXX-LG
or Selective Addressing, LAXX-KW) if they are installed. The trilevel line (KSTRB DIS L signal) interconnects
these options and establishes whether the Answerback Section can respond to a command requesting the answer-
back message. The EIA interface can inhibit the Answerback Option when the modem is not ready to accept
transmitted data. The Selective Addressing Option can, if the terminal is not selected as the master or a transmit-

enabled slave, also inhibit the Answerback Section from responding to received codes. Refer to the EIA descrip-
tion for a complete discussion of this interaction.

NOTE
When operating in the local mode, these options have no
effect on the operation of the Answerback Option.

13.2 ANSWERBACK OPTION FUNCTIONAL BLOCK DIAGRAM

Figure 13-1 shows the Answerback Option in a typical DECwriter installation. The option’s circuit board installs
in locations C and D on the Expander Option Mounting Board and has an edge connector at each location to
couple signals between the two boards. A variation in the basic coupling configuration between the M7728 Logic
Board and the Expander Board is required when the Answerback or Auto Line Feed Options are installed.
Normally, without either of these options, ASCII data from the keyboard is routed right across the Expander
Board (in from the keyboard on J3 and out to the Logic Board on J29). When the Answerback Option is
installed, the keyboard data path is now through this option and out to the Logic Board on J1.
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Figure 13-1 Automatic Answerback Option Functional Block Diagram



As shown in Figure 13-1, the Answerback Option is divided into the three following functional sections:
l. LF Transmit Section
2. LF Receive Section

3. Answerback Section

13.2.1 Operation of LF Transmit Section
ASCII data from the keyboard is applied to both the Line Drivers and the Xmit CR Decoder through location

D. Normally this data is routed right through the option to the UART. Two conditions cause the Line Drivers to
block this data path.

1. When the LF Transmit Section is issuing a line feed code.
2. When the Answerback Section is issuing the answerback message.

If a carriage return code from the keyboard is detected and the front panel AUTO LF switch is depressed and
Jumper W3 is installed, the Xmit CR Control initiates the following three actions:

1. Disables the Line Drivers blocking the data path from the keyboard to the UART.
2. Enables the Xmit LF Code Generator placing an LF code on the lines to the UART.

3. When clear to send from EIA is high, generates the keystrobe that transfers the LF code to the
UART.

After the LF code is accepted by the microprocessor, the Xmit LF Code Generator is disabled and the Line
Drivers are enabled, allowing normal data flow from the keyboard.

As shown in Figure 13-1, Jumper W3 is in series with the AUTO LF switch. If this jumper is removed, all control
is removed from the switch and the LF Transmit Section of the option is disabled.

Figure 13-2 contains the operational sequence for the LF Transmit Section.

13.2.2 Operation of LF Receive Section

The LF Receive Section of the option monitors the data out of the UART and, if Jumper W1 is installed,

automatically inserts a line feed code after each received carriage return code. When the Function Decoder

detects a carriage return code out of the UART, the Rcvr CR Control initiates the following three functions:
1. After the carriage return code is processed, disables the UART.

2. Enables the Revr LF Code Generator, placing an LF code on the bidirectional lines to the Character
Buffer.

3. Issues an option-generated Data Available signal out on OP IN line. (Refer to Expander Board
description for discussion of Data Available signal steering.)

After the LF code is processed by the microprocessor, the UART is enabled and the LF Code Generator is
disabled.

Removing Jumper W1 disables the LF Receive Section of the option.
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KEYBOARD

® DISABLE LINE
DRIVERS

® ENABLE LF CODE
GENERATOR

® ENABLE TIMING
SEQUENCER

:

AT SRD ISSUE
KEYSTROBE

XMIT
RDY L
FROM MICRO-
PROCESSOR

YES

e DISABLE LF CODE
GENERATOR

e ENABLE LINE
DRIVERS

e RESET TIMING
GENERATOR

1
DATA TO UART

CP-2370

Figure 13-2 Operational Sequence for LF Transmit Section
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If the terminal is operated in the local mode, with the front panel AUTO LF switch depressed and Jumpers W1
and W3 inserted on the option circuit board, a carriage return code from the keyboard causes a carriage return
and two line feed increments at the printer mechanism. This action occurs because the LF Transmit Section of
the option adds a line feed code after the carriage return from the keyboard, then the LF Receive Section of the
option inserts another line feed code as the carriage return code leaves the UART for the Character Buffer. Thus,
two line feed codes are acted on by the printer mechanism.

NOTE

When the terminal is on-line, transmitting in an echo
mode, and the AUTO LF switch is in the down position,
the option generates a line feed code after each carriage
return. In this operational configuration, the printer mech-
anism advances two lines for each carriage return even
though only one line feed code is being transmitted out
from the terminal. The second line feed occurring at the
terminal is generated by the returning (echoing) carriage
return as it is processed by the LF Receive Section of the
option. This same action occurs when the terminal is oper-
ated in the local mode.

Figure 13-3 contains the operational sequence for the LF Receive Section.

13.2.3 Operation of Answerback Section

The Answerback Section utilizes the Function Decoder to detect received requests (ENQ code) for the stored
answerback message. In the local mode, depressing the HERE IS key activates this section and causes the
message to be printed out at the terminal. The AB Control initiates the following sequence when commanded to
output the answerback message:

Disable the Line Drivers blocking all keyboard data.

Increment the Character Selector by one (from zero to first character in message).
Enable the Timing Sequencer.

Monitor for last character in message.

Produce option-generated keystrobe to transfer answerback character to UART.

wm AW N —

NOTE
As can be seen in Figure 13-1, the answerback message is
applied to the UART just as if it were typed on the key-
board. The message is NOT applied on the bidirectional
lines to the Character Buffer as in the case of other
options.

After the microprocessor has accepted the first character, the next character and its keystrobe are ready to be
processed in the same manner. This action continues until the last character of the answerback message is

transferred out. At this time the Line Drivers are enabled again and normal terminal action is resumed.

Figure 13-4 contains the operational sequence for the Answerback Section.
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DATA FROM UART

DATA

AVAILABLE
SIGNAL

PRESENT

DECODE
CR
CODE

JUMPER
w1
INSTALLED

® DISABLE UART

® ENABLE LF CODE
GENERATOR

® GENERATE DA

CLR DA
SIGNAL
FROM MICRO-
PROCESSOR

® DISABLE LF
CODE
GENERATOR

® ENABLE UART

v
DATA TO UART

CP-2371

Figure 13-3 Operational Sequence for LF Receive Section
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DEPRESS
HERE IS
SWITCH

¢

DECODE
ENQ CODE

;

KSTRB
DISL

SIGNAL

oy

NO

® DISABLE LINE
DRIVERS

® BLOCK ANY
FURTHER IN-
COMING HERE
IS OR ENQ
COMMANDS

ENABLE TIMING
SEQUENCER

:

AT SRA
INCREMENT
CHARACTER
SELECTOR

BY ONE COUNT

MESSAGE
Loop

:

AT SRC CHECK
FOR NULL CODE

RESET TIMING
CONTROL
FLIP-FLOP
CLEAR TIMING
SEQUENCER
TO ZERO

AT SRD
GENERATE
KSTRB AND
ISSUE
CHARACTER

CHARACTER
A

e RESET AB
FLIP-FLOP
e RESET TIMING

CONTROL
FLIP-FLOP

e CLEAR TIMING

SEQUENCER

e ENABLE LINE
DRIVERS
e RESET CHAR-

ACTER SELECTOR

TO CHARACTER
#0

ANSWERBACK MESSAGE TO UART

ANSWERBACK

NO ACTION
BY OPTION

STORE REQUEST
FOR ANSWERBACK
MESSAGE IN E12
AND E9 UNTIL
KSTRBDIS L

GOES TO A “H”"

|

CP-2372

Figure 13-4 Operational Sequence for Answerback Section
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13.3 AUTOMATIC ANSWERBACK BASIC BLOCK DIAGRAM

The basic block diagrams for the Automatic Answerback Option are shown in Figures 13-5 and 13-8. These
diagrams are simplified representations of the automatic answerback circuit schematic (D-CS-M7733-0-1). Cir-
cuit designations and pin numbers indicated on these figures correlate with corresponding components on the

schematic. Buffers, inverters, and other components that do not have major operational functions are omitted
from the block diagrams.

The Answerback Option is divided into three areas:

1. LF Transmit Section
2. LF Receive Section
3. Answerback Section

13.3.1 LF Transmit Section Basic Block Diagram

The basic block diagram for the LF Transmit Section is shown in the top half of Figure 13-5. Normally, ASCII
data from the keyboard passes through the Line Drivers E17, E23 to the UART. If the Answerback Section is not
generating the answerback message, the keystrobe for each character from the keyboard passes through E15 to
the microprocessor. When a carriage return is typed, the keystrobe associated with the carriage return is utilized
by the Xmit CR Decoder E22 to detect the CR code. If the AUTO LF switch is depressed and Jumper W3 is
installed, the carriage return indication passes through functional AND gate E3 and sets Xmit No. 1 flip-flop
E24. After the carriage return is processed and the UART is ready to accept the next character, the XMIT RDY
L signal is applied to pin 5 of Inverter E21. This inverted signal clocks the Xmit No. 2 flip-flop E24, producing

the LF ON H and LF ON L signals.
The LF ON H signal performs the following four actions:

1. Disables the Line Drivers through E3 blocking any further data from the keyboard.

2. Enables the Xmit LF Code Generator E11, producing the zero bits of the line feed code (bits 1, 3, 5, 6,
7.

3. Clocks Timing Controller E9 in the Answerback Section starting the Timing Sequencer E2.

4.  Conditions NAND gate E10 at pin 9 so that after the LF code is accepted by the microprocessor, the
returning XMIT RDY L signal can clock and clear both sections of E24.

The LF ON L signal from E24 pin 8 is applied to pin 15 of Line Driver E23 and produces the two 1-level bits of
the LF code (bits 2 and 4).

At SRD time, the KSTRB OUT signal is generated at E7 pin 10. After the UART accepts the LF code, the
leading edge of the returning XMIT RDY L signal clocks a low through E24 to pin 5 and the trailing edge clocks
this low through Xmit No. 2 flip-flop to enable the Line Drivers, disable the LF Code Generator, and allow
keyboard data to pass through the option again. The XMIT RDY H signal clears Timing Sequencer E2 and
resets Timing Controller E9.

The timing sequence for the LF Section is shown in Figure 13-6.
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LINE

LF TRANSMIT SECTION
DRIVER
LOCATION
"o £23
— ASC11 DATA BITS1-7 I T BITS 284
FROM
LINE
KEYBOARD DRIVER| BITS1,3,5,6,7
] XMIT E1r
10
— CR —
DECODER AND
£22 E3 OR
£3
I_AUTO LF“I ABON H 12
| Lo LF ON H FROM AB CKTS
—0
XMIT
L | "y r ||
LF CODE
5 12 9 ONH GEN
L xmiT XMIT Ell
- #1 #2
A
XMIT RDY L —2JE2) NS || e2a g24 | LF ONL
Y LFONH
o XMITRDYH T0
GATED KSTRB TO ABCKTS ~ ABCKTS LOCATION
"ot
—
KSTRB 10 8 10 KSTRB OUT
Sl ano OR
aBON L —] E'S sro2| €7 10
UART

FROM AB CKTS

2222222777277 7272 22 2

LOCATION ‘ T0
o CHAR
ASCIL L = ENQ TO AB CKTS BUFFER
[~ | DATA BITS 13 12 UART ENA H
7 FUNCTION
- DECODER
El6 w1 ||
FROM
UART
—
ﬂi, REC
DA IN L 5 9 Lr
N CODE| BITS 1,3,5,6,7
L = | REC REC %fg
# #2
E18 E18 (8
CODE
o o GEN [BITS 284
CLR DA L E17 |
15 OPTION GENERATED
OP IN L DATA AVAILABLE
CcP-2373

LF RECEIVE SECTION
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Figure 13-5 LF Sections of Answerback Option



CR KBRD L
E24-4

E24-5 h

(NOT READY)
1-
XMIT {EZ 2

-

]

J

—

SN
b —
NN JL
T T

m5
[N
SO
2
©
k4
NS
N

T“]

KSTRB OUT
E10-3 (¢
STROBE Y STROBE
FOR CR FOR LF
FROM
E2

CP-2374

Figure 13-6 LF Transmit Section Timing Sequence

13.3.2 LF Receive Section Basic Block Diagram

The basic block diagram for the LF Receive Section is shown in the bottom half of Figure 13-5. This section
monitors the received data at a point that is between the output of the UART and the input to the Character
Buffer. This data is present at the option on the bidirectional line through the edge connector at location D.
Receiving both a carriage return code and the DA IN L signal (data available signal from the UART) at the
Function Decoder E16 produces the CR UART L signal that is coupled through Jumper W1 to set Rec No. 1
flip-flop E18.

After the carriage return code is processed by the terminal, the microprocessor sends the CLR DA L signal back
to the option at Inverter E21-9. The leading edge of this signal clocks the high level on E18-12 through to E18-9
and forces E18-8 to a low level. The trailing edge of CLR DA resets E18 at pin 3. The high through pin 13 of E11
produces the signal UART ENA H which disables the UART. This high level also generates the zero bits of the
LF code (bits 1, 3, 5, 6, 7) through E13. The 1 level bits of the LF code are generated by the OP IN L signal which
is applied to E17 pin 15. The option-generated data available signal is represented by the low level of the OPT IN
L signal. (The steering gates on the Expander Option Mounting Board convert this OPT IN L signal to a
signalthat has the same effect as the Option Data Available signal.) After the microprocessor accepts the option-
generated line feed code and data available, it sends a second CLR DA L signal back to the option. This resets
flip-flop E18 at pin 11 which then allows the UART to pass received data to the Character Buffer in a normal
manner.

The Timing Sequencer:for the LF Receive Section is shown in Figure 13-7.
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CR UART L
E18-4 {

E18-5

E18-3

1ST
CLR
DA

j SN

E18-11 .

E18-9

2ND CLR \
DA L
E18-1

B

- K

N

o~
-

UART ENA H

—(
)
E11-12 'S

« L//

(- I
)7

Figure 13-7 LF Receive Section Timing Sequence

NN
RN

OPT IN L
(OPTION GENERATED DATA AVAILABLE)

CP-2375

13.3.3 Answerback Section Basic Block Diagram

Figure 13-8 contains the basic block diagram for the Answerback Section. When the HERE IS key is depressed
or the ENQ command is received, either of these two indications is coupled out of E14 pin 8 to AND gate E10. If
the KSTRB DISABLE L signal level is either an H or M level and AB ON H is not set, E10 is qualified and both
sections of flip-flop E12 set. The high level produced on pin 5 of E12 (AB ON H signal) initiates the following
three events: '

1.  Disables Line Drivers E17, E23 through E3.

2. Blocks any other incoming requests for the answerback message by placing a low on E10 pin §
through E7.

3.  Conditions El14 pin 4 with a high level so that when the last character in the answerback message is
detected E13 can reset.

The low level on pin 6 of E12 (AB ON L) initiates the following events:
1. Disables the keyboard by blocking the KSTRB IN H signal path through E15.

2. Enables the Character Drives E1, E8 which send the answerback message to the UART through
location C.
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HERE IS
ENQ

Figure 13-8  Answerback Section

COMPARATOR
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TO
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4
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L L ‘ CHARACTER
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. 20
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—J
NULL
DETECTOR
£20
- cP-2376

Basic Block Diagram
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As Shift flip-flop E12 sets, a high level on pin 9 (AB SHIFT 0) is applied to Character Selector ES. E4, ES, and E6
are configured as a shift register that ripples a high level up through each output line every time the register is
clocked. The AB SHIFT 0 signal from pin 9 of E12 is inverted by E7 and passed through the functional OR E15
on pin 11 to set E9. When E9 sets, a high level is applied on the DS0 input of E2. The Timing Sequencer E2 is a 4-
bit shift register that shifts the high DSO level to the right at the rate of the Option Clock (approximately 1.2 us
per shift) when the CLEAR TO SEND signal is applied to the shift and load inputs (pins 13 and 10 respectively).
The CLEAR TO SEND signal is only present when the KSTRB DIS L signal is in the H level. When at the M
level the KSTRB DIS L signal does not overcome the 3.75 V bias level on Comparator El and the CLEAR TO
SEND signal is not produced.

NOTE
The M level allows E12 to set and hold a request for the
answerback message but the message is not trasmitted
until the tri-state line becomes an H level.

At SRA time, the Character Selector E5 increments from character no. 0 to character no. 1 and a high level is
applied to one side of each of the seven slide switches that comprise character no. 1. A closed switch produces a
“1” in the bit position and an open switch a ““0.” Figure 13-9 shows the switch settings for the letter A in
character no. 1. To produce the code 1000001 for the A, the switches in bits 1 and 7 are closed while all the rest
are open. The Character Drivers send this code out of location C to the UART. The Null Detector E20 monitors
these lines for the null code (0000000) and, when decoded, produces the AB DONE signal which resets E12 and
the Timing Sequencer at SRC time. At SRD time, the KSTRB OUT signal is generated at E7 and characier no. 1
is sent to the UART. As the UART accepts this character, the XMIT RDY H signal is sent back to the option at
E1S pin S and initiates three actions:

1. Shift flip-flop E12 resets and removes the high from ES5 (E12 remains reset until message is sent).
2. Timing Controller E9 resets and removes the high level from the DSO input of the Timing Sequencer.
3. Timing Sequencer clears to zero.

After the UART has processed the character, the XMIT RDY L signal is sent to the option where it combines
with the AB ON L signal at functional AND gate E3. When E3 is qualified, a low pulse from pin 11 of functional
OR EIS sets the Timing Controller E9. As E9 sets, a high level is applied at the DSO input of the Timing
Sequencer. If the CLEAR TO SEND signal is present, the Timing Sequencer starts and at SRA the Character
Selector increments a high level to the switch containing the next character and at SRD this character is strobed
to the UART.

This character generation continues until the Character Selector increments to the twenty-first character loca-
tion, which does not exist. Therefore, a null is detected at E20 and at SRC time AND gate E14 couples this last
character indication through E15 to reset the AB flip-flop E12, Timing Controller E9, and Timing Sequencer E2.
At this time the Answerback Sequence is completed.

NOTE
If an answerback message of less than 20 characters is
stored in the switches and the last character is coded as a
null, the Answerback Section will reset after detecting this
null rather than sequencing through the remaining
uncoded switch positions.

Figure 13-10 contains the timing sequence for the Answerback Section.
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ANSWERBACK

A
CHARACTER LOCATION
#1 <
CHARACTER l CHARACTER
SELECTOR |3 DRIVERS
E5 068 E1
E£8
______ BIT 1
% D5
{ BIT 2
% D2
L BIT3 T0
UART
% D21
{ BIT 4
% D6
{ BITS
% D87
L ______ BIT 6
D13
______ BIT7
"A"=100000t ‘__
ON7 6 5 4 3 2 1 NULL
l ﬂ U H H ﬂ H DETECTOR | aB DONE
E20

CcP-2377

Figure 13-9 Typical Answerback Character Programming

13.4 TROUBLESHOOTING

The troubleshootng chart in Table 13-1 lists the common trouble symptoms that could be observed during
installation checkout or normal operation.

13.5 LAXX-KX PRINT SET
The figures at the end of this chapter are the LAXX-KX print set.
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HERE IS
SWITCH

ENQ
CODE

KSTRB DIS L
E21-3

AB ON H
E21-5

XMIT RDY L
E3-5

START TIMING
SEQUENCER E9-9

CLEAR TO SEND
E1-13

SRA

SRC

SRD

AB SH

m=
-
N4
©O

READ
SWITCH

KSTRB OUT
E10-3

AB DONE H
E20-8

~

T —

1ST CHARACTER OF
ANSWERBACK MESSAGE

2ND CHARACTER

A

7
{ \NULL
DETECTED

ALL OTHER
CHARACTERS
IN MESSAGE

21ST CHARACTER
OR NULL CODE

Figure 13-10 Answerback Section Timing Sequence
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Table 13-1

Troubleshooting for Automatic Answerback Option (LAXX-KX)

Symptom

Problem Area

Probable Cause

Action

Reference

1. After installation, char-
acters typed on keyboard
not transmitted

Cabling

Wrong cabling connections

Check all cabling between
M7728 Logic Board and Ex-
pander Board

Figure 94

Option location

Option inserted in wrong loca-
tion on Expander Board

Install Answerback Option in
locations C and D

Keystrobe signal Signal path interrupted Check for Keystrobe signal D-CS-M7733-0-1,
distribution into Option Board at E15 pin Sheet 3

10 and out of board at E10

pin 3
Line Drivers Line Drivers on option not Check E3 pin 11 for low level D-CS-M7733-0-1,

enabled

Sheet 1

2. After installation, received
characters not printing

Data Available
signal distribution

Signal path interrupted

Check for Data Available
signal at E16 pin 15

D-CS-M7733-0-1,
Sheet 1

Tri-State Buffer on
M7728 Logic Board

Tri-State Buffer held disabled
by option

Check El1 pin 12 for high
level when option not per-
forming answerback or line
feed operation

D-CS-M7733-0-1,
Sheet 2

3. Line feed code not inserted
after carriage return typed

AUTO LF switch

AUTO LF switch not
depressed

Depress switch — if depressed
and W3 installed and still no
LF code, replace switch

Keystrobe signal

Signal not being generated
by option

Check E10 pin 3 for keystrobe
signal associated with line feed
code

D-CS-M7733-0-1,
Sheet 3

Line Feed Code
Generator

Line feed code not being
generated

Check for line feed code at
El11 and E23

D-CS-M7733-0-1,
Sheet 1
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Table 13-1 (Cont)

Troubleshooting for Automatic Answerback Option (LAXX-KX)

Available signal

Symptom Problem Area Probable Cause Action Reference
. Line Feed Code not Jumper W1 W1 not installed Connect W1 D-CS-M7733-0-1,
inserted after received Sheet 1
Carriage Return Data Available signal Option not generating Data Check for pulse at E18 pin 8 D-CS-M7733-0-1,

Sheet 2

Line Feed Code
Generator

Line feed code not being
generated

Check for line feed code at
E13 and E17

D-CS-M7733-0-1,
Sheets 1 and 2

. No message is printed when

HERE IS switch is de-
pressed in local or CTRL E
is received when on-line
and Carriage Return/Line
Feed Section does not
operate

Option activation

Timing Control flip-flop not
setting

Check that E9 sets on either
line feed or answerback
operation

D-CS-M77330-1,
Sheet 3

Timing Sequences not
operating

Check E2 for outputs at
pins 5,7,9,and 12

D-CS-M7733-0-1,
Sheet 3

. Same as no. 5 above except

Carriage Return/Line Feed
Section operates

Answerback Section

AB flip-flop or Shift flip-flop
not operating

Check both sections of E12
to ensure that they set when
answerback message activated

D-CS-M7733-0-1,
Sheet 3

. Message prints on received

CTRL E but not when
HERE IS switch is de-
pressed in local

HERE IS switch

Faulty switch or cabling

Check switch operation and
signal path to E14 pin 10

D-CS-M7733-0-1,
Sheet 3

. Depress HERE IS switch —

no answerback message —
just last character typed
prints

Message storage

Shorted diode in one of the
20 character switch positions
or any malfunction that shorts

any two lines of shift register
E4, ES5, E6 together

Check for shorts in message
array

D-CS-M7733-0-1,
Sheets 5, 6, or 7

. Message starts to print,

then stops without
finishing

Shift register

Shift register not able to
sequence through complete
message

Check all 20 outputs of E4,
ES, E6

D-CS-M7733-0-1,
Sheets 5,6, 0or 7
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CHAPTER 14
FORMS CONTROL, VERTICAL TABULATION,
AND HORIZONTAL TABULATION OPTION (LAXX-KY)

14.1 TABS OPTION INTRODUCTION
This gption (hereinafter called Tabs Option) provides a DECwriter with three major functions:
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