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PREFACE

The purpose of this manual is to provide the Wang-trained Customer
Engineer (CE) with instructions to operate, troubleshoot and repair the B300
and B600 LPM Line Printers.

The following are the Wang model numbers for the B300/B600 Band Printers.

5573 300LPM serial printer

5574 600LPM serial printer

2273-1 300LPM parallel printer

2273-2 600LPM parallel printer
2273V-1 300LPM parallel remote printer

All the printer models listed above are configured with the following options.

Maximum print columns (132)

DAVFU: Direct access vertical format unit

Standard pedestal (acoustical cabinet not used)

Universal 50/60Hz and domestic 60Hz only power supplies are used
Dataproducts Centronics compatible interface, WLI part number 726-1108, OEM
part number 257265-001.

Second Edition (October 1984)

This edition of the OEM manual is the new converted number for and
obsoletes 741-0434. Appendix B (OEM to Wang cross reference tables) has been
added to this document. The material in this document may be used only for
the purpose stated in the Preface. Updates and/or changes to this document
will be published as Publications Update Bulletins (PUB's) or subsequent
editions.

This document is the property of Wang Laboratories, Inc. All information
contained herein is considered company proprietary, and its use is restricted
solely for the purpose of assisting the Wang-trained CE in servicing this Wang
product. Reproduction of all or any part of this document is prohibited
without the prior consent of Wang Laboratories, Inc.

© Copyright WANG Labs., Inc. 1979, 1984
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All rights reserved. No partof this document may be reproduced without
the express permission of Dataproducts Corporation.

The material inthis document is for informational purposes and is subject
to change without notice.

SPECIAL NOTE TO READER

Despite every reasonable effort by Dataproducts
Corporation, a manual of this scope may contain
errors, omissions, or ambiguities. To a large
extent, we depend upon feedback from our users

to correct this situation. We urge you, therefore, ‘
to let us know how you think this manual can be

improved. The best way to do this is to use the
Reader's Comment Sheet located at the back of the
manual.,




RELATED PUBLICATIONS

Publication

Title Number
Operator's Guide, B-Series Line Printers, 255136
Models 300 LPM/600 LPM
Opvurator's Guide, B-Series Line Printers, 267720
with Acoustic Cabinet
Maintenance Guide, B-Series Line Printers, 255137
Models 300 LPM/600 LPM
Maintenance Guide, B-Series Line Printers, 267714
Models 300 LPM/600 LPM, with Acoustic Cabinet
Maintenance Guide, B-Series Line Printers, 267701
Model 1000 LPM
Schematics Package, B-Series Line Printers, 255122
Models 300 LPM/600 LPM
Schematics Package, B-Series Line Printers, 267709

Model 1000 LPM

Ordering Information
The publications above may be ordered as follows:
For orders by telephone, call
(213) 887-8033
For orders by telex, use
67 4473 DATAPRO LSA

For orders by mail, address to

DATAPRODUCTS CORPORATION

21300 Roscoe Boulevard

Canoga Park, California 91304
ATTN: Material Services




TRAINING INFORMATION

DATAPRODUCTS HAS A VARIETY OF TRAINING FORMATS
AVAILABLE TO MEET YOUR EDUCATIONAL NEEDS:

THE B-SERIES PRINTER TRAINING COURSE: A 5 day analysis of the B-Series
Line Printers, ideal for Teachers, Engineers, Support Personnel, or others requiring
an in-depth understanding of B-Series Line Printer technology. Regularly scheduled
classes are conducted in Woodland Hills, California. Special classes may be
conducted at your facility.

THE B-SERIES INSTRUCTOR TRAINING GUIDE: The Instructor Training Guide
provides all necessary information to accurately conduct a training course on
Dataproducts B-Series Line Printers. The guide provides the instructor with overall
course strategy, detailed theory uf operation, lecture preparatory notes, laboratory
directions and sample problems, exams, exam answer sheets, and viewgraph slide
masters.

THE B-SERIES STUDENT TRAINING GUIDE: Used by the student in conjunction
with the training course, this text provides pictorial aids which simplify concepts.

THE B-SERIES SLIDE/CASSETTE TRAINING PROGRAM: This Slide/Cassette
Program delivers a sound module-level understanding of the B-Series printers,
enabling the trainee to perform all required maintenance, calibrations and
adjustments, disassembly and reassembly, and to troubleshoot and resolve printer
problems in a logical and orderly way. Lecture and laboratory are presented via
photographic slides and tape cassettes. Each program includes a B-Series
Maintenance Guide and a slide/cassette Student Guide.

FOR REGISTRATION OR ORDERING INFORMATION, CALL:

DATAPRODUCTS
TECHNICAL EDUCATION CENTER
(213) 887-8489

Telex: 67-4473




PRODUCT REPAIR AND REFURBISHMENT

Dataproducts Corporation provides comprehensive repair services forall
product lines.

CCA and Sub-Assembly Repair

Circuit card and sub-assemblies are tested and repaired
utilizing components and assembly/test procedures which
meect or exceed original product specification.

Printer Repair and Refurbishment

Printer refurbishment programs are structured to provide
basic repairs or to completely rebuild to original specifica-
tions.

Custom Programs

Dedicated personnel are available to discuss your repair
needs and to develop custom programs tailored to your
requirements,

For pricing and additional information contact:
Dataproducts Corporation
Customer Services Division
21300 Roscoe Boulevard
Canoga Park, CA 91304
Attention: Repair and Refurbishment

Telephone: (213) 888-4079

Telex: 67-4473
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SECTION I
GENERAL DESCRIPTION
1.1 INTRODUCTION

The B-Series Band Printers, manufactured by Dataproducts Corporation in
Woodland Hills, California, are medium speed, impact-type, solid font line printers
that utilize a continuous character band. The Master Support and Logistics Manual
describes the three printers (300 LPM, 600 LPM, and 1000 LPM) presently available
in this series. See figures 1-1 through 1-3 for photographs of the three printers
available.

1.1.1 Master Support and Logistics Manual Contents and Format

Designed primarily for use by personnel at central depot-level
facilities, the Master Support and Logistics Manual provides descriptive and opera-
tional information in greater depth and detail than the Operator's Guide and Main-
tenance Guide currently shipped with a majority of the printers. It is divided into
two (2) volumes with a comprehensive alphabetical index in volume II. Volume I
consists of the following sections:

Section | - General Description
Section II - Theory of Operation
Section Il - Maintenance

Alphabetical Index

Volume II includes the following sections:

SectionlV -  Troubleshooting
Section V - Logic Diagrams
Section VI -  Illustrated Parts Lists

Alphabetical Index

1.1.2 Section Contents

This section provides general background information on printer
design, purpose and operation. The operation of major assemblies and subassemblies
are discussed and available options and accessories are described.

1.2 PRINTER DESIGN

The B-Series printers are compact, horizontal font, 132 column impact
printers designed to provide a minimum throughput of 285 lines per minute for the
300 LPM model, 650 for the 600 LPM model, and 1000 for the 1000 LPM model when
using a standard 64-character ASCII set. The operator-changeable font carrier
(hereafter referred to as the character band) consists of a continuous steel band




255136.107

Figure 1-1. 300 LPM Printer ‘
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THE PEDESTAL IS AN OPTIONAL
ACCESSORY FOR THE 300 LPM
PRINTER. THE STANDARD 600
LPM PRINTER IS SHIPPED WITH
THE PEDESTAL, BUT MAY BE
TABLE-MOUNTED.

Figure 1-2.

600 LPM Printer with
Pedestal (Front View)

255137.106




NOTE: AS AN OPTION, THE
300 LPM AND 600 LPM
MAY BE ORDERED MOUNTED
IN THE ACOUSTIC CABINET.

255176.103

Figure 1-3, 1000 LPM Printer with Acoustic Cabinet ‘
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containing 208 characters for the 300 LPM and 416 characters for the 600 LPM and
1000 LPM printers. A variety of options and accessories are available to efficiently
configure the printers to meet specific application requirements.

1.2.1 Purpose

The B-Series printers are general purpose output devices for use
on electronic information-processing systems, such as smmall business applications,
data communications/data entry terminals, and dedicated minicomputer based
systems, where reliable operation in a heavy duty cycle environment is needed. The
built-in self test and diagnostic display are designed to maximize the operator's
capacity to maintain the printer and to reduce field maintenance expense.

1.2.2 Organization

The basic printer consists of seven (7) major assemblies and their
related subassemblies. Each of the inajor assemblies is fully described in paragraph
1.3. Figures 1-4 through 1-6 provide assenbly block diagrams for the 300 LPM and
600 LPM printers without the acoustic cabinet, the 300 LPM and 600 LPM printers
with the acoustic cabinet, and the 1000 LPM printer which is available only with the
acoustic cabinet.

1.2.3 Systein Overview

The printer system, comprised of the assemblies described in
paragraph 3.1, accepts user data, processes the data for a line of print, prints the
data and moves paper according to a programmmed format. A dedicated micropro-
cessor contained on the Processor CCA controls the logical, electrical and inec ni-
cal functions of the printer and provides diagnostic testing to detect and indicate
malfunctions. Figure 1-7 furnishes an overview of the printer system in block dia-
gram format.

Communication between the user system and the standard printer
depends on an interlocked "handshaking" arrangement. After the printer has been
powered up, is ready, and is placed on line, it informs the user that it is on line and
ready to receive data, which it subsequently demands by raising the demand trans-
mission line. The user system acknowledges the demand by transmitting a data or
control character and a strobe or timing signal that dictates when the character
should be accepted.

The printer responds to the user input by dropping its demand and
accepting the data or control character. After accepting the user input, the printer
loads it into memory and repeats its demand for data.

This handshaking process continues until the user transmits a
control character which defines the previous data as a line of print. The printer
then terminates its interfacing with the user system and proceeds to perform a
series of programmed routines which will produce a line of print. These routines
include ldle, Load, Edit, Print, Format, and Move Paper. A System Status Check
routine periodically monitors the printer's condition in order to report any status
change or fault which rnight interfere with printer operation. Detailed explanations
of the program routines can be found in paragraph 2.6.
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1.3 ASSEMBLY DESCRIPTION

The asseinblies described in the following paragraphs are the major func-
tional components of the printer system. [llustrations and parts lists are provided in
section VI of volume II.

1.3.1 Mechanics Frame Assembly

The Mechanics Frame Assembly includes the Character
Band/Ribbon Drive Assemblies, the Platen and the Interlock System Circuit Card
Asseinbly, which are engaged in the mechanical tasks of moving the character band,
moving the ribbon, sensing the character position, and monitoring the interlock
system switches and sensors. At the present time, one of two (2) alternate
Mechanic Frame Assemblies are used in 300 LPM and 600 LPM model printers. The
dif ferences between the two are most obvious in the type of character band/ribbon
drive assembly installed. Each assembly is described below.

a. Character Band/Ribbon Drive Assemblies

The character band and ribbon drive components form a
single subassembly with the ribbon cartridge acting as a slave to the character band
drive. Movement of the ribbon is achieved with a capstan roller coupled to the band
drive motor shaft. At the present time, two types of character band/ribbon drive
systems may be installed in the printers. Their differences are noted in the descrip-
tions which follow; the function of the two systems is identical.




1. Character Band Drive System- The character band drive
system consists of a DC inotor, a drive pulley, an idler pulley, two edge guide bear-
ings, a character band, and a protective band cover. The DC motor is coupled di-
rectly to the drive pulley and causes the band to rotate in a counterclockwise direc-
tion at a constant velocity. The character band is imounted over the tapered drive
and idler pulleys and is biased downward to ride lightly on the edge guide bearings.

The major differences between the two band drive
assemblies currently installed in the B-Series printers are in the mounting of the
band drive motor, the band drive motor itself, and in the construction of the drive
and idler pulleys. In one, the band drive motor is fixed in the Mechanics Frame
Assembly, and the band drive and idler pulleys are of solid two piece construction.
This system is referred to as the O-Ring assemblies system.

In the other band drive assembly, the band drive motor
and idler yoke are trunnion-mounted, and the drive and idler pulleys are solid, single
piece units. This system is referred to as the Posidrive assemblies system and is
installed in all 1000 L.'M model printers and most later model 300 LPM and 600 LPM
printers. Figures 1-8 and 1-9 illustrate the alternate band drive assemblies.

The operator-changeable character band is a continuous
steel band with raised characters and timing, index and identification marks. Per-
forations above and between characters provide minimuin stress relief and give the
top edge a scalloped appearance. An eccentric on the idler pulley allows the oper-
ator to release tension on the band for band replacement. The band transducer
senses the character band identification, timing and index marks and generates a
signal to the Timing and Status CCA during band notion.

2. Ribbon Drive System - The ribbon drive system consists
of the ribbon cartridge, drive rollers, ribbon notion sensor, and ribbon guides. The
ribbon cartridge contains a continuous loop of ribbon and snaps onto the ribbon car-
tridge locating buttons on the band drive casting. Ribbon is then fed around the
ribbon guides, past the print station, and through the Ribbon Pivot Arm Assembly
which contains the ribbon motion sensor and the ribbon rollers.

Ribbon drive is achieved by the belt-coupling of the
ribbon capstan roller to the band drive motor shaft. Ribbon drive operates as a
slave to the band drive and causes the ribbon to move simultaneously with the band.
The driven capstan roller, along with the contra-rotating idler roller, pulls the rib-
bon past the print station and compresses it in even folds into the ribbon cartridge.
A ribbon motion sensor located in the Ribbon Pivot Arm Assembly monitors ribbon
motion.

Alternate ribbon drive systems exist for the 300 LPM
and 600 LPM model printers. Figures 1-8 and 1-9 illustrate the components of the
two systems. The O-ring system uses a clear composition O-ring belt to drive the
ribbon capstan roller. The Posidrive system uses a toothed drive belt, a roller arm
to provide tension on the drive belt, and a microswitch to detect ribbon jams. All
1000 LPM models and most later model 300 LPM and 600 LPM printers have the
Posidrive system installed.
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‘ Figure 1-8. O-Ring Band Drive/Ribbon Drive Assembly
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The ribbon consists of a continuous loop of ink-impreg-
nated nylon contained in a cartridge capable of storing the total length of the ribbon
except that portion which is passing in front of the print station. The cartridge is
held in place by the tension of preformed, snap action, button receptacles molded
into the bottom of the cartridge. The button receptacles mate with two metal but-
tons mounted to the band casting.

The ribbon is guided diagonally across the print station in
a path determined by a ribbon guide mounted to the platen and by fixed position
guides attached to the printer frame. The ribbon guide and a ribbon mask attached
to the platen minimize the possibility of extraneous ink smear on paper forms.

p. Platen
S O O o O Ooﬂ
@I_J N ]

The platen is a hard, chrome-plated or vespel-lined, machined
steel bar precisely-set on the band deck casting. It serves as a guide and inpact
surface when the hammer strikes against the character band during the printing
operation. The position of the platen determines the throat opening for the paper
path and provides a base line for setting the hammer flight time. Once adjusted, the
platen should not be removed or readjusted except at a properly equipped repair
depot.

c. Interlocck System

The Interlock System consists of the Interlock Transition
CCA, the band cover interlock, the hammer bank interlock, the paper low switch,
the paper motion sensor, and the Ribbon Sensing System. The system functions to
alert the printer to a number of mechanical faults which will prevent its operation.




The Interlock Transition CCA is mounted on the Mechanics
Frame Assembly to the left of the Hammer Bank Assembly. All system switches
and sensors are channelled through it to the Interface CCA. The following
conditions cause the control panel status indicators to display a fault code for
operator interpretation and intervention: an untensioned band, an open band cover
or hammer bank, printer out of papar, and lack of ribbon motion or paper motion.
The Posidrive system provides an additional microswitch in the Ribbon Sensing
Systern to detect ribbon jam.

1.3.2 Paper Feed/Paper Clamp Assemblies

The Paper Feed and Paper Clamp Assemblies are those assemblies
concerned with moving and holding the paper forms. All 1000 LPM model printers,
and those 300 LPM and 600 LPM rnodels installed in acoustic cabinets, have an ad-
ditional Paper Puller Assembly to assist in uniformly feeding paper to the rear of
the printer. The Paper Feed Assembly is mounted on top of the Hammer Bank
Asseinbly, and the Paper Clamp Assembly is mounted beneath the hammer bank and
the platen.

a. Paper Feed Assembly

The Paper Feed Assembly consists of two (2) pin feed sprock-
ets mounted on a drive shaft and a phase-controlled stepper motor connected to the
drive shaft clutch assembly by a toothed timing drive belt. !Jnder microprocessor
control, the stepper motor advances paper forms at either single or multiple line
rates. When the printer is on line, paper movement is initiated autornatically when
data line instruction commands, LF, FF, CR, are received by the printer. When the
printe. is off line, the operator can single step or slew paper by momentarily press-
ing the control panel PAPER STEP or TOP OF FORM switches.

b. Paper Clamp Assembly/Pressure Roller Assembly

ARMATURE

SOLENOID




The Paper Clamp Assembly consists of a Solenoid Clamp
Assembly mounted beneath the Hammer Bank Assembly and an Armature Clamp
Assembly installed beneath the platen. The armature clamps are spring-loaded and
positioned to maintain a slight constant tension on the paper within the print sta-
tion. The clamps are electromagnetically energized by the solenoids during the
print routine to prevent blousing of multipart forms and lateral paper movement.

267700. 149

The 1000 LPM model printers are equipped with a Pressure
Roller Assembly and a pressure plate in place of the armature clamps and solenoids
used in the 300 LPM and 600 LPM -rinters. The Pressure Roller Assembly is posi-
tioned beneath the platen, and un._.r normal conditions, will never need readjust-
ment. The pressure plate is installed beneath the Hammer Bank Assembly and ad-
justed to provide 500 to 750 grams of pull-through force upon the paper. No elec-
trical current is required by this type of assembly.

Forms are loaded from the bottom of the printer, up through
the paper throat (between the platen and the hammer bank mask), and over the two
(2) pin feed sprockets on the paper feed drive shaft. A Paper Support Assembly
guides the paper to the paper exit at the rear of the printer. The 1000 LPM, and the
300 LPM and 600 LPM printers in acoustic cabinets, are provided with a Paper
Puller Assembly. Five (5) individual, easily released rollers are used to vary tension
on the paper and to ensure that forms are uniformly fed into the rear cabinet com-
partment.

A paper motion sensor mounted on the left hand pin feed
sprocket detects lack of form motion. The paper low switch, located in the paper
throat, detects paper low conditions.

1.3.3 Hammer Bank Assembly

The Hammer Bank Assembly, the Hammer Driver CCA(s), the
platen, and the character band provide the mechanics for carrying out the print
operation. The 300G LPM hammer bank differs from the 600 LPM and 1000 LPM
hammer bank; the characteristics of each are described below.
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a. 300 LPM Hammer Bank Assembly

The 300 LPM Hammer Bank Assembly consists of 17 hammer
modules interleaved with 17 permanent magnet modules and mounted on a cornmon
frame. There are four (4) double column spanning ham:mers on each of the modules.
The hammer coils or flags are positioned in the gaps between the magnets. Upon
application of coil current, the ham:ner is driven out of its slot to impact the paper
forn upon the ribbon and the character band. The platen serves as a back stop for
the band.

Each hammer's flight time (from excitation to impact) is
determined by its interacting backstop screw located in the rear of the hammer
bank. A single Hammer Driver CCA located in the electronic assembly card cage
contains the current drivers for the hammers.

In the standard mode of operation (10 characters per inch),
one hammer spans two column positions for a total of 132 columns. In the optional
15 characters per inch, one hammer spans three column positions. An optional 136
column printout is also available.

b. 600 LPM and 1000 LPM Hammer Bank Assembly

The 600 LPM and 1000 LPM Ham:er Bank Assembly consists
of an upper and a lower hammer bank. Each bank is made up of 17 hammer modules
interleaved with 17 permanent magnet inodules. There are four (4) single column
spanning hammers on each of the 17 upper and 17 lower modules (34 total). The
hammer coils are positioned in the gaps between the magnets. The two banks are
fastened together with the hammers aligned horizontally for the odd/even print
column registration. The upper bank contains the ham:ners for the even numbered
print columns; the lower bank contains those for the odd numbered print columns.
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Two Hammer Driver CCAs, located in the electronic assem-
bly card cage, contain the current drivers for the hammers. Current is carried
through the flaxure springs of the hammer to its coil where the magnetic field inter-
acts to drive the ham.ner toward the character band. When the current is removed,
the flexure springs return the ha:nmer to a rest position against the adjustable back-
stop screw which determines the flight time of the hammer.

The 600 LPM and 1000 LPM model printers are equipped only
for the standard 10 characters per inch mode of operation. A separate hammer is
provided for each print column. The optional 136 column printout is inade available
by using two (2) Hammer Driver CCAs that contain extra current drivers for the
extra columns.

1.3.4 Electronics Assembly

300 LPM
SHOWN

The standard Electronics Assembly (depending upon printer model)
consists of five (5) or six (6) circuit card assemblies plugged into a Mother Board
CCA and held in place by vertical guides. Ejector keys, attached to each CCA, aid
in their removal from the Mother Board CCA connectors.

Circuitry on the circuit card assemblies processes the user data
and signals, and generates internal signals to produce band/ribbon drive, paper
motion, and hammer firing. Table 1-1 lists the standard card complement for each
of the printer models. The detailed operation of the CCAs is discussed in section Il.

TABLE 1-1. ELECTRONICS ASSEMBLY, STANDARD CIRCUIT CARD

COMPLEMENT
Circuit Card Assembly Ref. Design.| 300 LPM|600 LPM |1000 LPM

Mother Board (300 LPM) A7 X

Mother Board (600/1000 LPM) A7 X X
Interface A2 X X X
20-Bit Processor A3 X X

24-Bit Processor A3 X
Timing and Status AY X X X
Power Board AS X X X
Hammer Driver A6 X X X
Hammer Driver A23 X X




a. Mother Board CCA

2L45058A . 1003/4 255137.131

The Mother Board CCA functions as a common bus for the
transmission of required voltages and signals to and between circuit card assemblies.
Two different Mother Board CCAs are used in the B-Series printers. The 300 LPM
model circuit card contains six (6) pairs of 60-pin edge card connectors, XA1-XA6,
into which the Electronic Assembly circuit cards are plugged. The 600 LPM and
1000 LPM circuit card contains seven (7) pairs of 60-pin edge card connectors, XAl-
XA6 and XA23. The XAl slot is reserved as a spare for use with the optional serial
interface and other special customer configurations. A relay to transfer the +38
volts is also mounted on the Mother Board CCA, and connectors are provided for
Capacitor Bank Harness Assembly and the optional Elapsed Time Meter Assembly.

b. Interface CCA

255176.196
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The Interface CCA acts as an input/output buffer to the
Processor CCA for the user system, the control panel, the system interlocks, and
the optional Forms Length Selector Assembly, Tape Controlled Vertical Format Unit
(TCVFU) and the Direct Access Vertical Format Unit (DAVFU). A variety of logic
and format options are made available by two (2) configuration switches mounted on
the circuit card. Four (4) configuration switches are used when a VFU option is
installed.

c. Processor CCA
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The Processor CCA functions as the computing center of the
printer system and directs the printer to execute its program instructions. ~PROMs
installed on the circuit card house the master program. Five (5) program PROMs
are used in the 300 LPM and 600 LPM model printers. The 24-bit Processor CCA,
used in the 1000 LPM printer, requires six (6) PROMs and has sockets for six (6)
additional PROMs to meet special programming requirements.

Sockets are provided for threc (3) additional PROMs which
supply band image information. At least one band image PROM must be installed,
and its band image code must match the code etched on the character band for the
printer to initialize.

In addition, a switch (S1), mounted on the circuit card, pro-
vides for variable band time-out. Band time-out is the number of revolutions of the
character band which occur between the time printable data is received and the
time the band drive system is disabled because no further printable data has been
transmitted.

d. Timing and Status CCA

PRINT INHIBIT SWITCH
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The Timing and Status CCA functions as an intermediary and
monitor for the Processor CCA. It notifies the Processor CCA and the Power Board
CCA of the presence or loss of power by generating the power up and power down
reset sequences of the printer system. As an intermediary between the analog band
drive system and the digital control of the Processor CCA, it amplifies and digitizes
the transducer (character band sensor) input to provide the time base required to
control hammer fire. Band speed is monitored and controlled by the high speed
clock of the Processor CCA in conjunction with the band timing clock.

Status changes related to the power supply voltages, the
transducer, the band drive, hammer fire, and the paper feed drive are reported to
the Processor CCA for interpretation and reaction. The Timing and Status CCA will
override all processor controls and automatically shut down the printer system, if
monitoring of the airflow, the 5 volts or the system clock indicates a fault con-
dition.

In addition, timing and status circuitry provides for character
phasing and copies compensation for optimum print output. Under program direc-
tion, correct column spacing control is furnished for the 300 LPM model printers
which have double spanning hammers and the 10/15 character per inch option. The
circuitry is disabled in 600 LPM and 1000 LPM model printers which use single
column spanning hammers. Changeable band speed and program headers, installed
on the circuit card, program the printer for 300 LPM, 600 LPM, or 1000 LPM
operation.

A print inhibit switch, mounted on the circuit card, can be
used to disable the paper faults and the hammer driver(s), and prevent firing of
hammers. Since the printer continues to function, the print inhibit mode is useful
for most maintenance and troubleshooting procedures.

e. Power Board CCA

255176.197

The Power Board CCA interfaces the Processor CCA to the
paper feed drive system and the Timing and Status CCA to the band drive system.
It also provides regulated voltages to the printer's analog and digital circuits. By
monitoring all voltages, it protects against over-voltage and over-current conditions
in the printer system. An air flow monitor senses the presence of moving air within
the electronics assembly and signals the Timing and Status CCA when airflow drops
below a specified minimum. Regulated voltages are then shut down.
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By varying the VCL output in accordance with the control
panel copies potentiometer, the current to the hammer drivers, and thus the impact
energy of the hammers, is regulated for penetration control.

In 300 LPM and 600 LPM model printers, the two (2) paper
clamp solenoid assemblies are plugged into the Power Board CCA. Under program
control, the Power Board CCA turns the clamp sclenoids on or off as required during
the printing and move paper sequences. The 1000 LPM model printer's paper throat
assembly requires no electrical connections or control.

f. Hammer Driver CCA
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The Hammer Driver CCA is the interface between the Pro-
cessor CCA and the hammer bank. It contains the circuitry for firing the hammers
and detecting hammer misfire. Print data from the Processor CCA is latched and
decoded to enable selected hammers to fire. A header, plugged into a socket on the
CCA, controls hammer flight time.

The 300 LPM printer has only one (1) Hammer Driver CCA
installed in the electronic assembly card cage. The 600 LPM and 1000 LPM printers
use two (2) CCAs, one for the upper hammers (A23) and one for the lower hammers
(A6). The connectors for the hammer modules are mounted on the top edge of the
Hammer Driver CCAs. White and blue module connectors are used to distinguish
between upper and lower modules in the 600 LPM and 1000 LPM printers.

1.3.5 Power Supply

The power requirements of the printer system are met by the
Power Supply Assembly which provides the following output voltages: Raw +38V,
+38V, +9V, -9V, and +9VEW (Early Warning). Overload protection is furnished by the
circuit breaker(s) and three (3) fuses mounted on the Rectifier CCA. Two
assemblies are currently available for B-Series printers--the standard 115 VAC, 60
Hz or a universal power supply (a 300 LPM and 600 LPM option). Component
differences between the two assemblies are detailed in the following paragraphs.
Operating descriptions can be found in section II. All 1000 LPM models are equipped
with the Universal Power Supply Assembly.




a. Standard 115 VAC, 60 Hz Power Supply Assembly

255137.142

RECTIFIER CCA

267700.164

The Standard 115 VAC, 60 Hz Power Supply Assembly re-
quires an input of 90 to 132 VAC at 60 Hz. The assembly consists of a constant
voltage transformer, resonant capacitor, 38 volt preload resistor, AC Power switch,
a single circuit breaker, a Rectifier CCA, and a Capacitor Bank Assembly. All 600
LPM models are also equipped with an Auxiliary Capacitor Bank Assembly to handle
the additional power requirements of the second Hammer Driver CCA.

When 300 LPM or 600 LPM model printers with the standard
power supply are installed in the optional acoustic cabinet, the standard switch and
circuit breaker are replaced by a combination switch/circuit breaker mounted in the
rear of the cabinet. The Hammer Bank Blower Assembly, utilized in acoustic cabi-
nets, derives its power from the Rectifier CCA. Note that the Paper Puller Assem-
bly motor wiring must be compatible with the 115 VAC, 60 Hz input.

b. Universal Power Supply Assembly

RECTIFIER CCA
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The Universal Power Supply Assembly is designed to operate
with inputs of 115 VAC or 230 VAC and 50 Hz or 60 Hz. The assembly consists of a
constant voltage transformer, resonant capacitor, 38 volt preload resistor, AC
Power Switch, two (2) circuit breakers, a Universal Rectifier CCA with a 38V regu-
lator, and a Capacitor Bank Assembly. All 600 LPM and 1000 LPM models are also
equipped with an Auxiliary Capacitor Bank Assembly. The Universal Power Supply
Assembly is a standard feature on 1000 LPM printers.
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Double sets of plugs and jacks are provided with the universal
power supply transformer and Rectifier CCA to accommodate the four (4) combina-
tions of input voltage and frequency. For all printers installed in acoustic cabinets,
a reconfiguration of the power supply requires reconfiguration of the Paper Puller
Assembly motor wiring to the same voltage and frequency.

When 300 LPM or 600 LPM printers with the universal power
supply are installed in the optional acoustic cabinet, the standard switch and circuit
breakers are replaced by a combination switch/circuit breaker mounted in the rear
of the printer. The cabinet's Hammer Bank Blower Assembly is plugged into the
Rectifier CCA.

1.3.6 Control Panel Assembly
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Operator monitoring and control of the printer is aided by the
indicators, switches and potentiometers mounted on the Control Panel Assembly.
The POWER indicator, ON/OFF LINE switch/indicator, ALARM/CLEAR
switch/indicator, PAPER STEP switch, TOP OF FORM switch, and PHASE
potentiometer are readily accessible to the operator. By raising the cover door, the
COPIES potentiometer, 6/8 LINES switch, TEST (self-test) switch, and STATUS
indicators are also accessible. The digital STATUS indicator facilitates diagnosis
and identification of problems and malfunctions.

1.3.7 Fan Assemblies

245058A.1003/3
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The standard 300 LPM and 600 LPM printers have a single Fan .
Assembly located in the rear of the printer to provide a constant flow of air over
and around the Electronic Assembly card cage and to maintain the operating tem-
perature within a specified range. Failure of the fan to maintain the temperature
within the required temperature range will cause an immediate reflex fault that
will power down the printer. Power for the Fan Assembly is provided by the AC
power source. Printer operation is prevented if the Fan Assembly is not plugged
into the Rectifier CCA. ' T -

255176.268

255176.258

All printers installed in an acoustic cabinet have two (2) addi-
tional fan assemblies. A Hammer Bank Blower Assembly, positioned over the ham-
mer bank, expels the heat generated by the printing operation. A plenum chamber
directs the air flow to the hammer modules. The blower motor is plugged into the

Rectifier CCA. , .

The Paper Puller Assembly motor is cooled by an axial fan
attached to the motor assembly. Air is pulled from the cabinet duct and forced over
and around the motor to prevent overheating.

1.3.8 Harness Assemblies
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255137.133

The printer employs a number of harness and cable assemblies to
interconnect the major assemblies, subassemblies and circuit card assemblies. In-
terconnection diagrams are provided in section V of volume II. .




1.4 OPTIONS AND ACCESSORIES

A variety of options and accessories are available to efficiently configure
the printer to meet specific application requirements. The following paragraphs
briefly describe those options and accessories currently obtainable.

1.4.1 Multiple Band Sensing and Character Sets

A printer is normally provided with one (1) character band and a
code-correlated band image PROM. By installing two (2) additional band image
PROMs on the Processor CCA, a maximum of three (3) differently configured char-
acter bands may be used on the same printer without electronic changes. Note that
the character bands and band image PROMs must be matched and that printers can-
not be equipped with both USA and UK PROMs.

Standard character bands are available in 48, 64, upper and lower
case 96, and 128 character sets. An optional automatic foldover of lower case char-
acter codes into appropriate upper case characters may be provided with the 64
character utility band sequence. Consult the appropriate table in section VI of
volume II for a descriptive list of the standard character band/PROM sets. Printers
configured with the Centronics-Compatible Interface CCA cannot use the 128
character set and do not print the 96th character in the 96 character set. See

paragraph 1.4.4, subparagraph b.

A variety of special character and font styles is also available.
Unique characters can be designed upon customer request.

1.4.2 Condensed Print

Standard horizontal character spacing for all printer models is ten
(10) characters per inch (CPI). The 300 LPM models can be configured to use the
condensed print fifteen (15) CPI band/PROM sets. Changing from standard to con-
densed printing can then be simply a matter of changing the character band when
the Multiple Band sensing option is also installed. Since 136 columns are the
maximum accepted by the printer, the 15 CPI option reduces the width of the
printout.

1.4.3 136 Column Print Capability

A 136 column print capability is available as an option for all
standard printer models. Additional circuitry on the Hammer Driver CCAC(s) is re-
quired to implement the option. This option is not available for 300 LPM and 600
LPM printers configured with either the Centronics-Compatible Interface CCA or
the Serial Interface CCA with VFU.
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l.4.4 Interface Options
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In addition to the standard Short Line Interface CCA, optional
interface configurations are available to meet special customer requirements.

Operation of the most widely used optional interfaces is discussed in section II of
this volume.

a. Long Line Interface

The Long Line Interface allows the interface lines to be ex-
tended from the standard 15 meters (49 feet) to 150 meters (492 feet). Integrated
Circuit differential transmitters and receivers of the DM 8830/8820 class are used.
The user must supply similar long line devices at the controller end.

b. Centronics-Compatible Interface

The Centronics-Compatible Interface permits operation on
most Centronics-Compatible controllers. The VFU option is standard with this in-
terface. in addition, any character set used must be limited to 95 characters maxi-
mum; octal 177 is used as a delete code in 300 LPM and 600 LPM models and is
switch-selectable in 1000 LPM printers. 300 LPM and 600 LPM printers configured
with the Centronics-Compatible Interface CCA cannot support the optional 136
column print capability.

c. Serial Interface

The Serial Irterface utilizes standard RS232C receivers and
drivers, or 20 MA current loops, to receive and transmit data in serial format. The
front-ended circuit card assembly is plugged into the spare slot of the Mother Board
CCA. The printer can be configured for the VFU option by replacing the standard
non-VFU Short Line Interface CCA with the Centronics-Compatible Interface CCA.
Since the maximum baud rate available is 19,200, the Serial Interface cannot sup-
port the full 1000 lines per minute print rate of the 1000 LPM printer. However, the
300 LPM and 600 LPM printers with the VFU serial configuration cannot support the
optional 136 print column.
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d. Low True and Buffer Clear Invert Interfaces

To meet custoner requirements for low true interfacing, a
configuration switch mounted on the Short Line Interface CCA allows all received
and transmitted signals, except Buffer Clear, to be inverted. The low true interface
capability is currently available only with the standard short line configuration.

The standard low active BUFFER CLEAR can be inverted to
high active by another configuration switch mounted on the interface circuit card
assembly. The high true BUFFER CLEAR option is currently available in either
short line or long line configured printers.

e. Customer Interfaces

In addition to the Long Line, Centronics-Compatible, and
Serial interfaces already described, other system-compatible interfacing options are
available upon request. When required, parity checking and automatic line feed on
carriage return can also be provided. Custom interface requirements can be imple-
mented by special request to the DPC Sales Administrator.

1.4.5 Input/Qutput Harness Assemblies

Non-standard I/O harness assemblies are provided as required for
each of the interface options described above. User pin assignments for these 1/0
assemblies are discussed in section II of this volume. In addition, the following op-
tions are available:

a. Pull Up/Pull Down Resistors

Custom termination resistors on the receiver lines may be
provided upon request. Minimum acceptable value is 200 ohms. When both pull up
and pull down resistors are installed, 470 ohms is the optimum value for each resis-
tor. A table of the pull up and pull down resistor configurations is provided in
section VI of volume II.

b. Winchester Connector

An optional 50-pin Winchester connector, a mating connec-
tor, and fifty crimp-type pins may be supplied with the printer instead of the stand-
ard AMP connector. A twisted pair is used for each signal. The pin assignments for
the Winchester connector are shown in section II of this volume.
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1.4.6  Tape Controlled Vertical Format Unit (TCVFU)

245059. 184

The 12-channel Tape Controlled Vertical Format Unit, consisting
of an optical paper tape reader and related electronics, is offered as an option to
allow handling of a variety of form lengths and to enable rapid paper slewing within
individual forms. The Processor CCA firmware (PROMs) and the Interface CCA
configuration switch set-up must be compatible with the VFU function. Operation
of the TCVFU is described in section II of this volume.

The tape reader uses a 12 channel paper tape, of a maximum
length of 144 lines (24 inches at 6 LPI; 18 inches at 8 LPI). Each tape loop should
have only one hole punched in the channel 1 position to designate Top of Form.
Bottom of Form may be punched in either channel 2, 8, 11, or 12 as required by the
Interface CCA configuration switch settings.

Multiple forms may be punched into one tape if the format is
short, and if each repetition of the format pattern is identical to all other format
patterns on the tape. Tape punching procedures are provided in the Operator's
Guide and the Maintenance Guide which are shipped with the printer.

1.4.7 Direct Access Vertical Format Unit (DAVFU)

The Direct Access Vertical Format Unit provides the same form
handling and movement capability as the TCVFU, but functions under direct user
control. The Processor CCA PROMs and the Interface CCA configuration switch
set-up must be compatible with VFU operation. The DAVFU function is described
in section II of this volume.

1.4.8 Forms Length Selector Assembly

2450448.239
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The Forms Length Selector Assembly, consisting of two (2)
thumbwheel switches, is mounted on the base of the Control Panel Assembly. Set-
ting of the two switches allows the operator to handle a variety of commonly used
form lengths and to advance paper the appropriate number of lines to Top of Form
by pressing the control panel TOP OF FORM switch. A user-transmitted form feed
code will also advance paper to the top of form designated by the switch settings.

Switch number one (1) defines a form length from 3 to 14 inches.
Switch number two (2) designates fractions of an inch from 0, 1/4, 1/3, 1/2, 2/3, to
3/4. Fourteen inches is the maximum selectable form length. If a form length is
selected which is not divisible by the current lines per inch setting (6 or 8), a fault
code will appear on the STATUS indicator display. When a printer is also configured
with the optional DAVFU and/or TCVFU, an additional switch is provided on the
Form Length Selector Assembly to permit the operator to select either the form
length selector or VFU option.

1.4.9 Ground Isolation

The standard printer is shipped with the logic and frame grounds
tied together. An isolated ground configuration is available as an option.

1.4.10 Elapsed Time Meter Assembly

aseasnaniteg 2“5058-907
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The Elapsed Time Meter Assembly consists of two (2) chemical
type meters, accurate within + 10%, which measure power on and print time.
"Power On" time is recorded with a 0 to 10,000 hour meter, and "Print Time" is
recorded with a 0 to 1,000 hour meter. Intended for historical recording purposes
only, the meters are not visible without lifting or removing the top cover of the
printer.

1.4.11  Line Filter Assembly

The Line Filter Assembly can be installed to attenuate high fre-
quency noise from the power line. The low-pass filter is mounted on the power sup-
ply chassis and wire-connected between the power cord and the power switch.

1.4.12 Pedestal Assembly and Paper Shelf Assembly (Figure 1-2)

For the 300 LPM model printer, which cannot be conveniently
mounted on a table top, a Pedestal Assembly is available as an accessory. The Ped-
estal Assembly is normally included with all 600 LPM models. Figure 1-2 illustrates
a 600 LPM printer mounted on the pedestal.
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The Pedestal Assembly is shipped, disassembled, in a separate
container and must be assembled at the site. Assembly instructions are provided in
the Maintenance Guide.

255137.109

A Paper Shelf Assembly, which attaches to the rear of the pedes-
tal, is also available. The shelf is designed to passively stdck various form sizes and
paper lengths. '

1.4.13  Full Length Cabinet Assembly

Both 300 LPM and 600 LPM printers can be mounted on a Full
Length Cabinet Assembly. Hinged doors provide access to the interior of the en-
closed cabinet for paper loading and storage. A paper shelf, attached to the rear of
the cabinet, passively stacks paper as it emerges from the printer.

1.4.14  Acoustic Cabinet Assembly (Figure 1-3)

The 300 LPM and 600 LPM model printers can be ordered mounted
in the same Acoustic Cabinet Assembly that is a standard accessory for the 1000
LPM printers. Retrofitting of printers in the field is not possible because of the
component and wiring changes required by the acoustic cabinet configuration.

The Acoustic Cabinet Assembly fully encloses the printer's elec-
tro-mechanical assemblies and, therefore, reduces noise levels to 60 dBA during
printer operation. Double doors, frent and rear, afford easy access for paper loading
and removal. An optional right rear door viewing window allows the operator to
monitor paper stacking without opening the cabinet.




A Paper Puller Assembly, mounted in the rear of the cabinet,
ensures that paper is uniformly fed into the rear of the cabinet. Paper stacking is
facilitated by an adjustable paper stacking shelf mmounted on rails in the rear cabinet
or by a paper stacking base placed on the floor of the rear cabinet.

1.4.15 Paint Schemes

Special paint colors for the exterior skins of the printer may be
supplied on request. Usually a paint chip is required at the time of order. Contact
the DPC Sales Administrator for details. '
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SECTION 11

THEORY OF OPERATION

2.1 INTRODUCTION

This section discusses in detail the operation of the standard B-Series
printer and the most common variants and options. The topics include descriptions
of the system interface, the circuit card assemblies (CCAs), the printer subsystems,
the format control systems and program overviews.

2.2 SYSTEM INTERFACE

The Input/Output Harness Assembly interfaces the user system to the
printer and provides the necessary lines for transmission of data, control, status, and
strobe signals. The user's I/O cable connector is plugged into an I/O receptacle (1)
located at the rear of the printer. The I/O CCA, containing any needed resistor
networks, is plugged into 35 of the Interface CCA. The resistor networks pull-up
and/or pull-down the user-to-printer signals to the required logic levels and provide
g‘ngAsource current for driving the printer-to-user signals. The Serial I/O has no

With the exception of the Serial system interface, the following logic
levels are used by all interface configurations:

Logic | -  Must be greater than 2.4 VDC and less than 5.0 VDC.

Logic 0 -  Must be greater than 0.0 VDC and less than 0.4 VDC.

Currently, four (4) different interface configurations are commonly in-
stalled in the B-Series printers. The standard short line and the long line interfaces
are available with an AMP or optional Winchester I/O connector. The Centronics-
Compatible and Serial interface configurations have unique I/O connectors which
are not interchangeable with the other systems.

Figure 2-1 illustrates the four (4) types of connectors. Logic diagrams for
all 1/O CCAs, except Serial which has no CCA, are included in section V. The
interfacing conditions, such as handshaking routines, timing, and connector pin
assignments are individually described in paragraphs 2.2.1 through 2.2.4. Paragraph
2.3 describes each type of Interface CCA in detail.




255176.312 255176.315
A. SHORT/LONG LINE AMP B. SHORT/LONG LINE WINCHESTER
TYPE CONNECTOR TYPE CONNECTOR
S——
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255176.314 255176.313
C. SERIAL TYPE CONNECTOR D. CENTRONICS-COMPATIBLE

TYPE CONNECTOR

Figure 2-1. I/O Harness Assembly Connector Types
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2.2.1 Short Line System Interface

The Short Line system interface uses a demand/response hand-
shake routine and a bit parallel data transfer format. Figure 2-2 provides a flow
diagram of the Short Line system interface handshaking mode of operation. Figure
2-3 supplies the timing diagram. When the printer is ready, on line, and able to load

data, the handshaking sequence proceeds as follows:

1. If the STROBE signal is inactive (low), the
" DEMAND line can go active (high) to request
data from the user. DEMAND will remain high
until STROBE is received by the printer.

2. When DEMAND is high and the data lines are
stable, STROBE can go active.

3. When the data lines have been sampled by the
printer, DEMAND goes inactive (low).

4. When the user detects that DEMAND is inactive,
STROBE should go low (inactive).

5. When the printer detects the inactive STROBE,
the next DEMAND can be generated.

2-3
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Figure 2-2. Flow Diagram
Short Line/Long Line
Handshake Routine
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NOTE| SIGNAL ACTIVITY MAX MIN
A | STROBE PRESENT AFTER DEMAND PRESENT | 250 NS | 50 NS
B | DEMAND REMOVED AFTER STROBE PRESENT 143 NS | N/A
C | STROBE REMOVED AFTER DEMAND REMOVED | 800 NS | 50 NS
D | SETTLING TIME N/A 50 NS
E DATA HOLD TIME N/A 50 NS
F | CHARACTER TRANSFER N/A 1.95 us
NOTES:
A THIS IS THE TIME RANGE THE USER MAY TAKE TO RAISE STROBE FOLLOWING THE
LEADING EDGE OF THE DEMAND TO GUARANTEE THE MAXIMUM TRANSFER RATE.
B THIS IS THE TIME THE PRINTER WILL TAKE TO DROP THE DEMAND AFTER THE
LEADING EDGE TO THE STROBE.
C THIS IS THE TIME RANGE THE USER MAY TAKE TO REMOVE STROBE FOLLOWING THE
TRAILING EDGE OF THE DEMAND TO GUARANTEE THE MAXIMUM TRANSFER RATE.
D THIS IS THE MINIMUM DATA SETTLING TIME THE USER MUST GUARANTEE PRIOR TO

RAISING THE STROBE.

THIS IS THE MINIMUM DATA HOLD TIME THE USER MUST GUARANTEE AFTER RFMOVAL
OF THE STROBE.

THIS IS THE MINIMUM CHARACTER TRANSFER PERIOD IF THE TIMING SPECIFIED
IN DEFINITIONS A THROUGH E ARE MET.

Figure 2-3. Short Line and Long Line Interface Timing Diagram
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58 and 59.

Table 2-1 lists and briefly defines the interfacing signals as they
appear at the J1 connector located at the rear of the printer. Pin assignments are
given for both the standard AMP and the optional Winchester connectors.

In addition to the standard signal lines, Table 2-1 lists as optional
those signals and pins designated for special features. Internally used equivalents to
the user signals are listed in parentheses. More detailed definitions can be found in
section V, the Glossary of Mnemonic Terms. See also logic diagram sheet numbers

TABLE 2-1. SHORT LINE AND LONG LINE 1/O CONNECTOR

PIN ASSIGNMENTS

Signal Amp Connector Winchestor Definition
Mnemonic an Connector (1)
Signal Ground Signal Ground
Pin Pin Pin Pin
Standard Signal Lines
READY 22 6 CC EE Printer-generated to indicate 1t is ready
(RDY) to be placed on line.
ON LINE 21 5 y AA Printer-generated to indicate it is on line.
(ONLN)
DEMAND 23 7 E Cc Printer-generated to request data from
(DEM) user. Only active when ONLINE is active
except in the Print Inhibit Mode.
STROBE 38 37 i m User-generated to indicate stable data on
the data lines.
DATA Lines User-generated data lines for transmission
1-8 of print data and format control codes.
DATA | 19 3 B D
DATA 2 20 4 F J
DATA 3 1 2 L N
DATA 4 41 40 R T
DATA 5 34 18 v X
DATA 6 43 42 Z b
DATA 7 36 35 n k
DATA 8 28 44 u w (Option)
IDENT 0 50 32 d Printer-generated to identify the charac-
(IDNT 0) teristics of the band currently installed.
IDNT 1 49 16 a c IDENT 0  IDENT | BAND
(IDNT 1) 0 0 EDP (300 LPM
Only)
1 1 48 or 128
Character Set
1 0 64 Character Set
0 1 96 Character Set
(U/L Case)
INTERFACE 46 v
CONN VERIFY 45 X
+5V (Test 12 HH
only)
Ground 39 K
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TABLE 2-1. SHORT LINE AND LONG LINE I/0 CONNECTOR
PIN ASSIGNMENTS (Cont'd)

Signal Amp Connector Winchestor Definition
Mnemonic (an Connector (J1)
Signal Ground Signal Ground
Pin Pin Pin Pin

Optional Signal Lines

PPR INST 30 14 P s User-generated to inform printer that for-
(PI1) mat data is on the data lines used with
TCVFU or DAVFU options only.

BOF 25 9 M P Printer-generated to inform user that the
bottom of form position has been reached.

TOF 24 8 S U Printer-generated to inform user that the
top of form position has been reached.

PRMVG/ 26 10 w Y Printer-generated to inform user that

VFURDY 48 17 FF DD paper is moving. In VFU units, it indi-
cates that the VFU memory is loaded.

PARITY BIT 29 13 z BB User-generated to provide the parity bit

(PARBIT) for the pre-set parity option.

BUFFER CLR 31 15 A H User-generated to clear all data stored in

(BUFCLR) the printer buffer before starting a new
data transfer.

PARITY ERR 27 1 r t Printer-generated to inform the user of a

(PARERR) parity error on the last data transfer.

NOT VFU 47 e

VFU VERIFY 33 h

NOTE: AMP connector pins 26 and 48 and Winchester connector pins W and FF are internally connected
on the I/O connector.

2.2.2 Long Line System Interface

The Long Line system interface functions in the same way as the
short line system described in paragraph 2.2.1. Table 2-1 and figures 2-2 and 2-3
also apply to the Long Line system interface. Note that the Long Line I/O CCA
contains no-pull up or pull-down resistor networks. See logic diagram sheet numbers
60 and 61 in section V.

2,2.3 Centronics-Compatible System Interface

The Centronics-Compatible system interface uses a pulsed hand-
shaking routine rather than an interlocked handshaking mode of operation. Data is
transferred in a bit parallel format on a Strobe/Acknowledge basis.

Before the printer can receive print or format data, it must be
selected by pressing the ON/OFF LINE switch on the control panel or by the user
transmitting a DC1 (Hex 11) control code on the data lines. The SLCT (Select) line
to the user is then set active, and BUSY, which is activated during power up, is
inactivated. An ACK* (Acknowledge) pulse of 2.5 microseconds is immediately sent
to the user.




’ Figure 2-4 provides a flow diagram of the selection and hand-
shaking routines for the Centronics-Compatible system interface. Select and data
transfer timing diagrams are supplied by figures 2-5 through 2-8.

Table 2-2 lists and briefly defines the interfacing signals as they
appear at the Jl connector located at the rear of the printer. More detailed
definitions are listed in the Glossary of Mnemonic Terms in section V of volume II.
See also logic diagram sheet number 62.

Once the printer has been ‘S’gzif;sw

| selected and the BUSY signal dropped, the SET BUSY
handshaking sequence proceeds as follows:

ON SWITCH STROBE
SELECT HIGH |\ Low ? NO |

YES YES

1. The user transmits a data STROBE of 0.5
to 1.0 microseconds to the printer.

IS STROBED
DATA SELECT
CODE ?

YES

|

Y

. SET USER SLCT
2. The printer senses the active STROBE DROP BUSY

. SEND ACK:
and stores the data in memory.

STROBE
LOwW ?

YES

3. If BUSY is inactive, the printer waits
for 2.5 rnicroseconds and then issues a
2.5 microsecond ACK* pulse. 1f BUSY W o
is active, the ACK* pulse will not be
sent until BUSY becomes inactive.

YES

SEND
ACK*

4. The user system then senses the ACK*
pulse and can then transmit another
data STROBE to the printer.

Figure 2-4. Flow Diagram
Centronics-Compatible
Handshake Routine
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SYSREst______J//
_/

BUSY

SLCT
ACK*
A /

—2FB

STROBE *
NOTES:

A =6.5us (NOMINAL)
B S0

Centronics -Compatible Interface Select Timing
Via ON/OFF LINE Switch

Figure 2-5,

SYSREs:__//
FAULT:______//
BUSY \\7

SLCT /

STROBE X
—_——‘_\D/o.s uS MIN,
1.0 uS MAX,
ACK 2 6
.5 WS
6.5 us Yo

DATA
DATA SELECT
0~ 3 CODE X' 11" DATA NOT VALID
NOT VALID 2.0 MAX
1.54S MIN
Figure 2-6. Centronics-Compatible Intc~face Sel.._* Timing ‘

Via Data Bus




DATA NOTY  DATA DATA NOT
DATAO - 7 VALID N\ VALID VALID
STROBE *
%
ACK*
- C =D
NOTES:

DATA SETUP, DATA HOLD - 0.5 uS, (MIN)
STROBE DURATION -1 uS, (MAX), 0.5 uS, (MIN)
ACKNOWLEDGE DELAY - 2.5 uS, (NOMINAL)
ACKNOWLEDGE DURATION - 2.5 uS, (NOMINAL)

o 0O w P
!

without BUSY

Figure 2-7. Centronics- Compatible Interface Data Transfer Timing

DATA 0-7 DATA NOT DATA DATA NOT
VALID VALID VALID
STROBE*
a
A b—
BUSY \
ACK™
—F
NOTES:
A - DATA SETUP, DATA HOLD 0.5 ps., (MIN)
B - STROBE DURATION - 1 uS. (MAX) 0.5 us. (MIN)
C - STROBE FALSE TO BUSY TRUE - 0-100NS,
D - BUSY DURATION - DEPENDENT ON FUNCTION PERFORMED
E - BUSY FALSE TO AGKNOWLEDGE TRUE - 0-350 NS,
F - ACKNOWLEDGE DURATION - 2.5uS, (NOMINAL)
’ Figure 2-8. Centronics-Compatible Interface Data Transfer

with BUSY
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TABLE 2-2. CENTRONICS-COMPATIBLE 1/O CONNECTOR PIN ASSIGNMENTS

Signal Signal Return Definition
Pin Pin

STROBE* 1 19 User-generated signal to inform printer that
data on the data lines are stable.

DATA User-generated data lines for transmission

Lines of print data and control codes.

DATA | 2 20

DATA 2 3 21

DATA 3 4 22

DATA & 5 23

DATA 5 6 24

DATA 6 7 25

DATA 7 8 26

DATA 8 9 27

ACK* 10 28 Printer-generated to inform the user that a
data word was received.

BUSY 11 29 Printer-generated to inform the user that the
printer is not able to receive print or format
data.

PE 12 Printer-generated to indicate that the printer
is out of paper; also active during power up
to back-up BUSY.

SLCT 13 Printer-generated to indicate that the printer

has been selected.

INPUT 31 30 User-generated to clear the printer buffer

PRIME* and initialize the interface logic.

FAULT* 32 33 Printer-generated to inforin the user that a
fault has occurred in the printer.

+0V 14, 16 Printer's logic ground; may be tied to chassis.

+5V 18 Regulated five (5) volt supply.

CHAS GND 17

2.2.4 Serial System Interface

The Serial system interface is made up of three (3) assemblies: an
I/O Harness, a Serial Interface CCA which is edge-connected to the spare slot of the
Mother Board CCA, and an Interconnect Cable Assembly. A parallel interface
circuit card assembly, either short line for non-VFU or Centronics-Compatible for
VFU operation, is also installed in its normal slot in the electronics card cage.
Figure 2-9 shows the interconnection of the components of the Serial system
interface configuration.
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NOTES:
’ + SIGNAL OPTIONS

% CCA EDGE CONNECTOR

#% (NTERCONNECT CABLE
, & MORE THAN ONE SIGNAL LINE A~
AND PIN CONNECTION L
CONTROL PANEL
DATA L |l
L-\/\d
¥k O "y
FLS DATA
1/0 "HARNESS ASSEMBLY ** s P3| J3
g (OPTION)
AL
- DATA TERMINAL READ 2y —
M Y
20 = 13 | SERIAL
INTERFACE —~—— SHORT
TRANSMITTED DATA (BA) CCA s LINE
2 2 | an TCVFU DATA b2 |ya| INTERFACE
(OPTI0N) CCA
(NON=VFU)
A REQUEST TO SEND (CA) 6 L———~ (a2)
) e OR
19/11 SECONDARY REQUEST TO 20711 v'\—\
RS232C SEND (SCA) nl e P5 | 35| cenrronics-
AN eRFACE RECEIVED DATA (88B) READY COMPATIBLE
3 Y 10 0 10 INTERFACE
CCA (VFU)
+ DATA CARRIER DETECT a2)
8 W 8 DEM 8
(cF)
6 + DATA SET READY (CC) 10 I ONLN o 4
. T0 SEN
L 5 CLEAR TO SEND (CB) 8 36 STROBE 36
(. PASSIVE TRANSMITTED \ BRTAT
DATA PLUS (PTXD+) (PARALLEL)
1 PASS IVE TRANSMITTED ”
DATA MINUS (PTXD-)
“ ACTIVE TRANSMITTED ” INTERCONNELT CABLE —
o Active s a
CURRENT DATA PLUS (ATXD+)
Loop . ACTIVE TRANSHITT INTERLOCK P10
USER 23 CTIVE e 19 INPUT
INTERFACE |” DATA MINUS (ATXD-)
' RECEIVED DATA PLUS N— L\_,~
17 m 7 P2k
X+) POWER RESET E
6 RECEIVED DATA MINUS 5 20 (PWRES)
1 >
(RXD-) XA1P2
MOTHER BOARD
SIGNAL GROUND N ~ OTHER BOARD CCA
N (AB)
‘=
CHASSIS
GROUND
. Figure 2-9, Serial System Interface Components
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The user's 1/O cable is plugged into the I/O Harness receptacle
which is located at the rear of the printer. The printer's 1/O harness cable is
plugged into J2 on the Serial Interface CCA. The I/O Harness Assembly functions as
a pass-through device that connects the user's system to transmitter and receiver
circuits and current sensing devices mounted on the Serial Interface CCA. Table
2-3 lists and defines the Serial system interface pin connections.

TABLE 2-3. SERIAL I/O CONNECTOR PIN ASSIGNMENTS

Signal 1/0 Connector | CCA Connector Definition
Pin No. (32) Pin No.

RS232C

(AA) 1 N/C Protective Ground

(AB) 7 12 Signal Ground (Common Return)

(BB) 3 4 User-generated to transmit all print, format, and

RXD control data to the printer. (Received Data)

(cp) 20 13 Printer-generated to indicate the printer is ready

DTR* to receive data. (Data Terminal Ready)

(cA) 4 6 Printer-g *nerated to indicate the printer is ready

RTS* to transmit data. (Request to Send)

(SCA) 11,19 11,20 Printer-generated to send busy status and to con-

SRS* trol data flow along the BB line.
(Secondary Request to Send)

(BA) ) 2 2 Printer-generated to send information to the user.
TXD(Transmitted Data)

(cc) 6 10 Optional user-generated to indicate the status of
DSR *the user equipment. (Data Set Ready)

(CF) 8 14 Optional user-generated to validate data being
DCD*sent to the printer. (Data Carrier Detect)

(cB) 5 8 Optional user-generated to inform the printer that
CTS*the user is ready to receive data. (Clear to
Send)

20 mA Current Loop

(RXD+) 17 7 User-generated to transmit all print, format, and
control code data and to indicate the status of the
user equipment. (Received Data Plus)

(RXD-) 16 5 Current loop return for RXD+. (Received Data
Minus)
(PTXD+) 14 1 Printer-generated to indicate it is able to receive

data. (Passive Transmitted Data Plus)

(PTXD-) 13 24 Current loop return for PTXD+. (Passive Trans-
mitted Data Minus)

(ATXD+) 24 21 Printer-generated to provide printer status infor-
mation and allow for full duplex 20 mA current
loop transmission. (Active Transmitted Data Plus)

(ATXD-) 23 19 Current loop return for ATXD+. (Active Trans-
mitted Data Minus)

2-12




Data and status are transferred to and from the parallel interface
over the Interconnect Cable Assembly which is plugged into Jl on the Serial
Interface CCA and J5 on the Parallel Interface CCA. The way in which data is
handled by the printer after the transfer depends on which of the two (2) Parallel
CCAs is installed. See paragraphs 2.2.1 or 2.2.3 for the parallel interface handshake
routines and timing. Table 2-4 lists and defines the signals between the serial and
parallel interfaces.

TABLE 2-4. SERIAL TO PARALLEL INTERFACING SIGNALS

Interface CCA Signal Definition
J5 Pin
4 ONLN Printer On Line
8 DEM Printer Demand
10 READY Printer Ready
20 DATA 8 Data Information Line
22 DATA 7 Data Information Line
24 DATA 6 Data Information Line
26 DATA 5 Data Information Line
28 DATA &4 Data Information Line
30 DATA 3 Data Information Line
32 DATA 2 Data Information Line
34 DATA | Data Information Line
36 STROBE Data Strobe for non-VFU Operation
STROBE* Data Strobe for VFU Operation

Operating in an asynchronous mode, the Serial Interface CCA
accepts the user data in serial form and converts it to the parallel format
recognized by the printer. Serial data can be transmitted by either the Standard
RS232C Voltage or the 20 mA Current Loop method. Switch Sl-5, located on the
circuit card assembly, determines which method is used at any given time. The
interface switches and required transmission and receiving circuits are discussed in
greater detail in paragraph 2.3.1, subparagraph d.

Signal levels for the Serial interface system differ from the other
three (3) system interfaces. Signals between the printer and the user should fall
within the following levels:

a. RS232C Voltage

Space - Must be greater than +3 V and less than +25 VDC.
Mark - Must be more negative than -3 VDC and less negative
than -25 VDC.

b. 20 mA Current Loop

Logic 1 - Must be greater than 15 mA and less than 20 mA.

Logic 0 - Must be greater than 0 mA and less than 3 mA.
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In addition to the two (2) methods of transmitting data, the Serial
Interface CCA can support three (3) different RS232C comunications formats or
protocols.  Switches mounted on the CCA determine whether serial data
transmission will be in the simplex, unblocked duplex, or blocked duplex format.

Asynchronous communication between the user system and the
Serial Interface CCA is controlled by a 2651 Programmable Communications
Interface integrated circuit (PCI). Communication between the Serial Interface
CCA and the printer's parallel interface is controlled by an 8255 Programmable
Peripheral Interface integrated circuit (PPI). Both are under the program control of
an 8085A microprocessor that is mounted on the circuit card assembly.

Figure 2-10 provides a flow diagram of the user to Serial
Interface CCA and seriai to parallel interface communications. The operation is
discussed in greater detail in paragraph 2.3.1, subparagraph d. See also logic
diagram sheet numbers C1 through C5.

POWER UP
AND SWITCH
ROUT INES

After the printer is turned on
and the power up and switch routines are com- PRIATER
pleted, the following communications occur to hig »__|*0 REser
begin data transmission: s é
1. Anactive READY signal is transmitted PRINTER
from the parallel interface to the PPl on o [wo
the serial CCA. Yes

)

2. With READY high, an active DEM signal FORCE DTR
from the parallel interface to the PPI AND Rrs:
causes the PCI on the Serial Interface
CCA to enable its receivers and trans- 1
mitters and force the DTR* and RTS* SET sca

i SEND X-ON
signals to the user to go low. sENo X

3. Signal SCA is then set to indicate that

the interface is able to receive data. l
Code XON (Hex 11) is also sent to the ENABLED * |y
user. ves

4. 1f the optional signals Data Set Ready
(DSR *) and Data Carrier Detect (DCD*) oco
are under user control, the user must
set input lines CC and CF to high before AL
transmitting data.

5. A valid start bit must precede each byte sirs  [noj—]
of data. The falling edge of the normally ves
high RXD line marks the beginning of a (l) g
valid start bit which allows the PCI to :
load the character into its parallel to
serial receive buffer. Figure 2-10A. Flow Diagram

Serial System Interface
Communications
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6. The PCI's RxRDY signal is raised to ?
initiate a RST 6.5 Interrupt to the )
. . ROCESS DATA
microprocessor so that the data is written STORE DATA
into a temporary location in the serial N OATA RAn
interface data RAM. 1
PRINTER
Reany o [Mol—@®
YES
7. With data in the serial interface data PRINTER
RAM and the READY signal from the wion o |No—(®
printer high active, an active DEM xes
transmitted from the parallel interface I
to the PPI causes the STROBE signal to S01 srRose
the printer to be set. 10 PRINTER
MOVE DATA TO
PARALLEL
INTERFACE
BUFFER
8. Data is then transferred from the PPl

port to the parallel interface user data
latch. ‘Figure 2-10B. (Cont'd)
Flow Diagram

Serial System Interface

Communications

2.3 CIRCUIT CARD ASSEMBLY ARCHITECTURE AND FUNCTIONS

The set up and function of each of the printer's major circuit card
assemblies and their devices are discussed in detail in paragraphs 2.3.1 through 2.3.6
of this section. The circuit cards are dual edge-connected to the Mother Board CCA
that is mounted to the printer base. The Mother Board CCA serves as a common bus
for transmitting required voltages and signals to and between the CCAs.

A bus structure, made up of six (6) bus lines, supplies the paths for sending
data and control information between the CCA devices. The bus structure includes
the following bus lines:

1. Working Instruction Bus - This bus carries the program instructions
from the instruction register section to devices throughout the Proc-
essor CCA. The bus is divided into instruction fields (groups of bits)
which energize specific groups of devices.

2. Operand Bus (OBUS) - The OBUS carries the data to be processed from
the Processor CCA's Arithmetic Logic Unit (ALU) instruction multi-

plexers to the various address or working registers that connect to the
OBUS.




3. Register Bus (RGBUS) - The RGBUS serves as the pathway by which ‘
incoming user data or tape reader data is transmitted from the
Interface CCA to the Processor CCA's ALU, Data RAM, and image
address PROMs.

4. Input Bus (INBUS) - The INBUS carries user control, configuration
switch, FLSS, and status information between the Interface CCA, the
Timing and Status CCA and the Processor CCA.

5. OUTBUS - The OUTBUS transmits the last ALU-generated data from
the Processor CCA to the Interface CCA, the Timing and Status CCA,
and the Hammer Driver CCA(s).

6. Address Bus (ADRBS) - The ADRBS is used to send the program
instructions which enable the Interface CCA, the Timing and Status
CCA, and the Power Board CCA control groups.

Figure 2-11 provides a block diagram of the standard arrangement of the CCAs, the
CCA devices, and the bus structure.

NOTE
/’

In the following detailed descriptions of the CCAs,
sheet number references (i.e., SH 5) are to the logic
sheets provided in section V of volume II. The sheet
number references are included to enable forward
and backward tracing through the circuitry.

2.3.1 Interface CCA

In general, an interface CCA acts as an input/output buffer to the
Processor CCA for the user system, the control panel, all system interlocks, the
optional TCVFU, and the optional FLS switch. Under the program control of the
Processor CCA, it performs the following logic functions for printer operation:

l. Determines the configuration switch settings and defines the
printer system configuration for the Processor CCA.

2. AJ -ws the user, through a single level buffer and latch, to
t- - sfer data to the printer system under program control.

3. Debounces all interlock signals going to the Processor CCA.

4. Allows the Processor CCA to monitor the control panel and
provides a system status change signal to the Processor CCA
when the ALARM/CLEAR switch is activated.

5. Forms a buffer and latch to the Processor CCA in order to

send status or fault condition information to the STATUS
indicator display.
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Circuit Card Assembly
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2-17/2-18




6. Translates the forms length selector switch setting into the
number of lines per page.

7. Forms a buffer and multiplexer for the optional TCVFU tape
reader data to be stored and transmitted to the Processor
CCA.

8. Monitors, under program control, the user/printer communi-
cations status.

At the present time, printers are configured with one (1) of the
following four (4) circuit card assemblies: Short Line, Long Line, Centronics-
Compatible, or Serial. The operation and unique devices of each CCA are described
in detail in subparagraphs a through d.

a. Short Line Interface CCA

The following description of the Short Line Interface CCA is
divided into two (2) parts. The first part discusses the major devices used on the
circuit card assembly. The second part describes the operation of the devices as
part of the overall printer functions. References are to Logic Diagram Sheet
Numbers 5 through 13 in section V of volume Il

1. Device Description - The Short Line Interface CCA uses
low power Schottky and TTL integrated circuits to perform its functions. The
following paragraphs briefly discuss the major integrated circuits and their
functions. Figure 2-17 is provided at the end of this discussion to serve as a
pictorial summary of the device descriptions.

(a) Drivers and Receivers - Signals between the user
and the printer are transmitted over an 1/O cable of twisted pair wires by Hex
Schmitt trigger Receivers U33 and U34 (Sh 6 and SH 10) and Hex Inverter
Buffer/Drivers U31 and U32 (Sh 7). The driver's output impedance acts as a series
terminator for the twisted pair.

Figures 2-12 and 2-13 illustrate the typical receiver
and driver circuits formed by the I/O CCA and the Interface CCA.

(b) Configuration Switches - Configuration switches
mounted on the Interface CCA are used to configure the printer to meet user
requirements. Up to eight (8) switch-selectable configuration options are available
with each switch. At the present time, not all switch positions are used.

The standard non-VFU Short Line Interface CCA has
two (2) configuration switches S1 and S2. The VFU Short Line Interface CA has four
(%) configuration switches S1 through S4.

Tables 2-5A through 2-5D list and define the con-
figuration switch settings now available; Figure 2-14 illustrates the same switch
settings in diagram form for quick reference.




7 ] e
| I
| I
INTERFACE CCA | 1/0 CCA | USER
| I
| I
[ +5v |
| |
I R1 I
* |
¥ AN
7414 )
741586 ' l
: R2 I
I /
NOTE: | |
R1 AND R2 ARE 100 OHM MINIMUM TERMINATION | |
RESISTORS PROVIDED ONLY UPON CUSTOMER |
REQUEST, WHEN BOTH Rl AND RZ2 ARE INSTALLED, I
470 OHMS ARE THE OPTIMUM VALUE OF EACH | |
RESISTOR. I |

Figure 2-12. Typical Short Line Interface Receiver Circuit

T
| |
INTERFACE CCA | 170 CCA | USER
I I
! |
220 : |
OHMs | |
\ I I
741586 : : -
| |
| |
| N
T
| I
| |
| I
1 I
Figure 2-13, Typical Short Line Interface Driver Circuit
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SWITCH | SWITCH

S1 S3

:
[

OFF ON OFF ON
FUNCT IONS OFF ON FUNCT IONS FUNCTIONS  [oFF ON|  FUNCTIONS
VFU INSTALLED - NO VFU ENABLE VFU SKIPOVER {1 ] VFU SKIPOVER DISABLE
PPRINS ENABLE PPRINS DISABLE <C1>
CHANNEL 12 BOF (] CHANNEL 8 BOF
CHANNEL 2 BOF t |

DATA 8 ENABLE

HIGH TRUE BUFFER CLEAR

HIGH TRUE INTERFACE
OR LONG LINE INTERFACE

PARITY CHECK ON 7 DATA BITS——H

PARITY CHECK ON 7 DATA BITS
WITHOUT PAPER INSTRUCTION

PARITY DISABLE————

AELLLL,

DATA 8 DISABLE

LOW TRUE BUFFER CLEAR/
NO BUFFER CLEAR OR
LONG LINE INTERFACE

LOW TRUE INTERFACE

PARITY CHECK
ON 8 DATA BITS SWITCHES S1-6

AND S1-7 MUST
PARITY CHECK ON 7 NOT BE ON AT

DATA BITS WITH
PAPER INSTRUCTION

~ PARITY ENABLE

THE SAME TIME.

[ }— CHANNEL 11 BOF
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TABLE 2-5A. CONFIGURATION SWITCH S1 SETTINGS

NOTE

Configuration Switch Sl is installed
on both non-VFU and VFU printers.

Switch Function

(SH 10)

parity check on the data lines.

Switch Description
When ON When OFF
Sl-1 Not VFU/VFU Indicates to the user that the VFU Indicates that the VFU option is
Verify option is not installed in the printer; installed in the printer; verify
(SH 10) provides a verify path to the user path to user system is open. Nor-
system. mal setting for a VFU-equipped
printer.
S1-2 PPRINS Disable Disables the paper instruction line Enables the paper instruction line
(SH 6) to user control latch U3 when the to user control latch U3 when the
VFU option is not installed. VFU option is installed.
S1-3 DATA 8 Disable Configures the printer for a 7-bit Configures the printer for an 8-
(SH 10) interface by disabling the 8th data bit interface; the 8th data bit
bit to the user data latch U6. to the user data latch U6 is
enabled.
Sl-4 Low True Configures the printer for a low true Configures the printer for a high
BUFFER CLEAR | BUFFER CLEAR signal at U48; when true BUFFER CLEAR signal at
(SH 6) the buffer clear option is not wanted, Uus.
the switch is on and the BUFFER
CLEAR signal floats on the 1/0O.
SI-5 Low True Configures the printer for low true Configures the printer for high
Interface interface operation. true or Line Line interface
(SH 6) operation.
S1-6 Parity 8/ Causes the 8th input to the parity Causes the 8th input to the parity
Data 8 generator U20 to become Data 8. generator U20 to be "open" or as
(SH 10) defined by S1-7.
S1-7 Parity 8/ Causes the 8th input to the parity Causes the 8th input to the parity
Paper generator U20 to become Paper In- generator U20 to be "open" or as
Instruction struction (P1). In a non-VFU printer defined by S1-6.
(SH 10) with a 7-bit interface and the parity
option, the switch should be on to
drive a logic "0" to U20-2.
CAUTION
S1-6 and S1-7 should never be on at the same time.
S1-8 Parity Enable Enables the printer to perform a Disables the parity check.




TABLE 2-5B. CONFIGURATION SWITCH S2 SETTINGS

NOTE

Configuration Switch S2 is installed
on both non-VFU and VFU printers.

Switch Function

Switch Description
When ON When OFF
S2-1 CR=:Line Feed Causes the printer to interpret a CR Causes the printer to interpret a
(SH 8) code as a carriage return and line CR code as a carriage return
feed operation. only.
S2-2 Skipover 20 Used in one of the following combinations to select one of four skipover
§2-3 Skipover 21 conditions.
Select
(SH 8) S2-2 S2-3 Number of Lines Skipped
OFF OFF 3 Lines
OFF ON 6 Lines
ON OFF No Lines
ON ON 4 Lines
NOTE
The selection of skipover also
defines the timing of the Bottom
of Form (BOF) signal output to
the user.
S2-4 Disable BOF Causes the printer to stop printing Causes the printer to continue to
(SH 8) after detection of the paper low sig- print until the Bottom of Form
nal and to display a 16 STATUS con- (BOF) signal is generated after
dition which allows single step print- detection of the paper low switch.
ing to the bottom of the paper. Operator intervention will allow
single step printing to continue
in the same way as when the
switch is ON.
$2-5 8 or 140 Allows a maximum of 140 consecu- Allows a maximum of 8 consecu-
Carriage tive carriage returns. tive carriage returns.
Returns (SH 8)
$2-6 1" or 12" Defines the form length as 12 inches. | Defines the form length as 11
Form Length Disabled when the FLS option is used. | inches. Disabled when the FLS
(SH 8) option is used.
$2-7 Disable $2-2 Disables the skipover as defined by Enables the skipover as defined
and S2-3 $2-2 and S2-3; allows the user to by S2-2 and S2-3.
(SH 8) control the number of lines to be
printed after the BOF signal is
detected.
52-8 BIP Sum Check Enables a band image PROM sum Causes no band image PROM sum
(SH 8) check. check to occur. Normal setting.
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TABLE 2-5C. CONFIGURATION SWITCH S3 SETTINGS

NOTE

Configuration Switch S3 is installed

on VFU printers only.

Switch Function

VFU Ready
Status (SH 11)

on the PRMV interface signal line
when $3-6 is ON.

Switch Description
When ON When OFF
S3-1 Enable VFU Enables the VFU skipover option in Disables the VFU skipover option.
Skipover which a paper move command that
(SH 11) results in a position between BOF
and TOF will cause paper motion to
continue until the next TOF is
reached.
$3-2 BOF Tape Used in one of the following combinations to select one of four possible
$3-3 Channel Select BOF tape channels.
(SH 11)
53-2 §3-3 BOF Tape Channel
OFF OFF 12
OFF ON 11 (Reference Tape channels
ON OFF 2 | through 12)
ON ON 8
S3-4 (SH 11) Not Used Not Used
$3-5 TCVFU or Indicates that a Tape Control Verti- Indicates that the Direct Access
DAVFU cal Form Unit (TCVFU) or Tape Con-| Vertical Format Unit (DAVFU)
(SH 11) trol and Direct Access Format Unit option is available.
is available. Tape is read auto-
matically on power up.
$3-6 Report Switch Enables reporting of the VFU Ready Enables reporting of the paper
or Paper Moving or Channel 9 status on the Paper moving status on the Paper
Status (SH 11) Moving (PRMV) interface signal line; Moving (PRMV) interface signal
used with $3-8. line.
$3-7 Channel 9 or Enables reporting of Channel 9 status| Enables reporting of Channel 1
Channel | on the Top of Form (TOF) interface status on the Top of Form (TOF)
Status (SH 11) signal line. interface signal line.
53-8 Channel 9 or Enables reporting of Channel 9 status| Enables reporting of VFU Ready

Status on the PRMYV interface
signal line when $3-6 is ON.
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TABLE 2-5D. CONFIGURATION SWITCH S4 SETTINGS

NOTE

Configuration Switch S4 is installed

on VFU printers only.

Switch

Description

Switch Function

When ON

When OFF

S4-1

S4-2

S4-3

S4-4

S4-5

VFU Control Bit
26 or 24
(SH 11)

VFU Control Bit
Polarity (SH 11)

Step Count 15
or 63 Lines
Select (SH 11)

1403 VFU Com-
patibility
(SH 11)

Step Count
Truncate
(SH 11)

Enables Data 7 line to be used to
decode channel search or step count
commands. Polarity is set by S4-2.

Enables a negative polarity for the
control bit set by S4-1. A Jogic "I"
control bit stands for a tape channel
command; a logic "0" stands for a
line skip command.

Decodes a line skip command for a
maximum of 63 lines. The extra
data lines selected depend on S4-1.

Enables the 1403 VFU Compatibility
option. A user channel search com-
mand to advance paper to the next
channel stop in a specific channel
will not cause paper to advance if
paper is positioned at the channel
for which the search is being made
and no data has been printed in

that location.

Enables the Step Count Truncate
option. A line skip command that
would place the paper past the next
top of form will be shortened in
order to position the paper at the
next top of form.

Not Used
Not Used
Not Used

Enables Data 5 line to be used to
decode channel search or step
count commands. Polarity is set
by S4-2.

Enables a positive polarity for
the control bit set by S4-1. A
logic "1" control bit stands for
a line skip cornmandj; a logic "0"
stands for a tape channel
comimand.

Decodes a line skip cornmand for
a maximum of 15 lines.

Disables the 1403 VFU Compati-
bility option.

Nisables the Step Count Truncate
option.

Not Used
Not Used
Not Used




(c) Interface Device Enable Decoder - A 3-to-8 line

decoder/demultiplexer U29 (SH 7) is used to enable one (1) of seven (7) devices for

output to the INBUS.

When enabled by CONBIT* (Control Bit), ADRBS 12 and

ADRBS 13, the decoder outputs one low active signal which then enables another
interface device to transfer status or configuration information to the INBUS.
Selection of the U29 output is determined by ADRBS OF, ADRBS 10, and ADRBS 11.

A function table and loading diagram are provided in

figure 2-15 to help understand the operation of the decoder. Table 2-6 lists the
output signals of U29 and their functions.
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TABLE 2-6. INTERFACE DEVICE ENABLE DECODER SIGNALS '

Signal Devices Function
Enabled
FLSS* MEMI Places the contents of MEMI, control panel forms
(Forms Length (SH 9) length selector switch data, onto the INBUS.
Selector Switch)
UCL* U7, us Generates CG1* (Configuration Group 1) which
(User Control (SH 8) selects the user control information (U7 and U8, A
Latch) inputs) for input to the INBUS.
CG2+ U7, us Provides output control to let configuration switch
(Contiguration (SH 8) S2-1 through S2-8 settings (U7 and U8, B inputs) to
Group 2) be placed on the INBUS.
CGa+ U24, U53 Provides the select signal to enable positions of
(Contiguration (SH 11) configuration switches S3-1 through S3-4 and S4-1
Group 3) through S4-4 (U24 and U53, A inputs) to be input to
the INBUS.
CGYy+» u24, Us53 Provides the output control signal to place the set-
(Contiguration (SH 11) tings of contiguration switches $3-5 through $3-8
Group 4) and S4-5 through S4-8 (U24 and U53, B inputs) on
the INBUS.
INSW+ U2, U9 Provides output control signal to allow interlock
(Interlock (SH 9) switch, paper motion, ribbon motion, and on line
Switch) indicator status (U2 and U9, B inputs) on the INBUS.
CPS* Uz, U9 Selects the status of the control panel switches
(Control Panel (SH 9) (U2 and U9, A inputs) for input to the INBUS.
Switches)

(d) INBUS Ports - Then INBUS Ports, consisting of quad
multiplexers, enable information about the printer status, the configuration
switches, forms length select switch, the control panel switches, and the interlock
switches onto the INBUS for use by the Processor CCA. The device enable decoder
U29 (SH 7) provides the select and output control for the INBUS Ports. A loading
diagram and function table are furnished in figure 5-3 in section V.

(e) Control Group Enables - The Short Line Interface
CCA uses three (3) 8-bit addressable latches and a 3-to-8 line decoder demultiplexer
which function as control group devices. The selection of the control group is
determined by a Control Group Decoder U65 (SH 29) or U53 (Sh A32) mounted on the
Processor CCA.
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‘ Under program control, each device receives
program instructions over the Address Bus lines 10, 11, 12 and 13 that activate
control or status signals for use by other devices on the CCA or by the user. The
four (4) control groups used by the Interface CCA are:

»  Control Group 0 (U47,SH 7)
«  Control Group 3 (U28, SH 7)
+  Control Group 5 (Ul4, SH 7)
+  Control Group 6 (Ul3, SH 6)

(1) Control Group 0 - Signal ECGO* provides the
enable for the 8-bit addressable latch U47 (SH 7). Address Bus lines 10, 11, and 12
select the output line and ADRBS 13 determines the logic level of the signal.

A function table and loading diagram are
provided in figure 2-16 to aid in understanding the U47 latch operation. Table 2-7
lists the Address Bus lines, their functions, and the output signal conditions that are
controlled by Control Group 0.

13 1 2 3
i L 1
] A0 A A2
[LE. I3
15 —qCLR
Qo Q1 Q2 Q3 Q4 Q5 Qs Q7
7 T 1T U1
4 5 6 7 9 10 n 12
VC=Pin 186
GND=Pin 8

FUNCTION TABLE

INPUTS OUTPUTS
T T | T I
CLR | E% [ A | Ay 1Ay ] Qo Q) Q[0 1010|010,
T
L Hlix | x| xlcolhuolojojogpe]egt
H tfefetuefo:
H LiH]|LiL "D
H LiL|H, L D l
H L|H|HL ‘ b)
H L L LiH ! D
H LIH|L . H ‘» D
H L'L|H H D
H i L'HJ|H,H D
J L A A
D=ADRBS INPUT X=DO NOT CARE
OUTPUT OF UNSELECTED LINES=OUTPUT SET IN LAST CYCLE
. Figure 2-16. Control Group 0 Latch (74259)
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TABLE 2-7. CONTROL GROUP 0 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition

131 12111 {10

0 0j0]o0 Reset User's Paper Moving Signal | U47-4 low; PRMV at 15-16 inactive.

0 001 Reset On Line Clear U47-5 low; READY low to clear On Line F/F

(Us3).

0 ot (o N/A

0 o4t {1 N/A

0 1 0 (0O N/A

0 1 10 {1 N/A

0 1|1 {0 N/A

0 L]t N/A

1 00O Set User's Paper Moving Signal U47-4 high; PRMV active at J5-16.

1 010 {1 Set On Line Clear U47-5 high; READY high to set On Line F/F

(Us3).

1 0|1l {0 N/A

1 ot |1 N/A

1 1 {0 |o N/A

1 1101 N/A

1 111 ]0 N/A

1 1l N/A

(2) Control Group 3 - Signal ECG3* enables one (1)
output from either U28 (SH 7) on the Interface CCA or U45 (SH 36) on the Timing
and Status CCA. Each active output is in a low logical state. Table 2-8 lists the
Address Bus line signals, the functions, and the output signal conditions which are
controlled by Control Group 3. See figure 2-15 for a function table and loading
diagram for the U28 and U#45 decoders' operation.

TABLE 2-8. CONTROL GROUP 3 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition

13 712711 TJ10

0 0|0 |O N/A

0 0|0 |1 Stepper Phase Shift Clock STPSHF* active to the Power Board

0 o1 |0 Load Column or Print Phase LDCOL* active to U46-9 (SH 34)

0 0|1 1 Disable VCL VCLOFF* low to U44-3, ENVCL inactive
0 1 {0 |0 Enable VCL VCLON* Jow to Ul44-4, ENVCL active

0 1 10 |1 Enable +38 Volts 38VON* low to U44-10, EN38Y* active
0 1 I |0 Disable +38 Volts 38VOFF* low to U44-11, EN38V* inactive
0 1 L1 Clear System Status Faults CLRFLT* active to U50-11 (SH 35)

1 00 |0 Clear Ribon Motion Sensor CLSEN* active to U49-9 (SH 9)

1 010 (1 Load VFU Address Register LVFUAR active to U50-11 (SH 11)

1 o1l {0 Clear Paper Motion Flag RMTFLG* active to U43-13 (SH 8)

1 0|1 [1 Set Master Clear Switch Flip-Flop | SMCSFF* active to U10-2 (SH 9)

1 1 ]0 |0 N/A

1 1 {0 |1 Load Display LDISPY* active to enable 145

1 1 |1 |0 N/A

] 1 l 1 Clear Buffer Clear Latch RBCLRF* active to reset U2l

(3) Control Group 5 - Signal ECG5* provides the
enable for the 8-bit addressable latch Ul4 (SH 7). Address Bus lines 10, 11, and 12
select the output line, and ADRBS 13 determines the logic level of high or low.
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Table 2-9 lists the Address Bus line signals, their functions, and the output signal
conditions which are controlled by Control Group 5. See figure 2-16 for a function

table and loading diagram for the Ul4 latch operation.

TABLE 2-9. CONTROL GROUP 5 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition

131 12711 |1cC

0 o(ofo Reset Parity Error Ul4-4 low input to UJ16-4 inactivates PARERR
0 oj0]1 Reset Ready Ul4-5 low input to 1J15-9 inactivates RDY

0 o1 {0 Reset Online U14-6 low input to 1J16-9 inactivates ONLN

0 0! ! Reset Ident | Data Bit U14-7 low input to UJ16-12 resets IDNTI to low
0 1 10]0 Reset Top of Form U14-9 low input to U17-1 inactivates TOF

0 1 o1 Reset Bottom of Form U14-10 low input to U17-4 inactivates BOF

0 1 {1]0 N/A

0 1 l 1 Reset Demand UJ14-12 Jow to 1J30-2 and 1J15-2 inactivates DEM
| 0j0]|0 Set Parity Error Ul4-4 high to Ul6-4 activates PARERR

1 001 Set Ready U14-5 high to UJ15-9 activates RDY

1 o1 o0 Set Online U14-6 high to 1J16-9 activates ONLN

1 o111 Set ldent | Data Bit UJ14-7 high to 1J16-12 sets IDNT1 to high

\ 1 10]0 Set Top of Form U14-9 high to U17-1 activates TOF

1 1101 Set Bottom of Form U14-10 high to U17-4 activates BOF

1 [ N/A

1 U T Set Demand U14-12 high to U30-2 and U15-12 activates DEM

(4) Control Group 6 - Signal ECG6* provides the
enable for the 8-bit addressable latch U13 (SH 6). Address Bus lines 10, 11, and 12
select the output line and ADRBS 13 determines the logic level of the output. Table
2-10 lists the Address Bus line signals, their functions, and the output signal
conditions that are controlled by Control Group 6. See figure 2-16 for a function
table and loading diagram for the U13 latch operation.

TABLE 2-10. CONTROL GROUP 6 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition
I37 12011 |10
0 01010 Disable Tape Channel High U13-4 Jow; ENTCH low to U4 and U5 to
, select TPCHI1*-6* inputs
0 0|10l Disable Tape Channel Low U13-5 low; ENTCL low to Ull-11; w/U13-4
determiies ENTAPE*
0 of{1l |o Select Low Byte VFU RAMs U13-6 low; U38 and U40 select active
(SH 11)
0 o1 |1 N/A
0 1100 Reset Online Light U13-9 low; ONLNLT inactive to U2-10
(SH 9)
0 L {01! Tape Motor Off 1J13-10 low; TMON* inactive
0 1 1 |0 Disable User Data and Control U13-11 low; ENUSER* inactive (not used in
1000 LPM printers)
0 l \ 1 Reset Ident 0 Data Bit 1J13-12 low; IDNTO low to user
1 01010 Enable Tape Data High U13-4 high; ENTCH high to U4 and U5 to
select TPCH7*-12* inputs .
1 0|0 |1 Enable Tape Data Low U13-5 high; ENTCL high to Ul1-11;
ENTAPE* active
i o1 ]0 Select High Byte VFU RAMs U13-6 high; 1J36 and U39 select active
(SH 1)
\ o1 ]! N/A
1 11010 Set Online Light U13-9 high; ONLNLT active to U2-10 (SH 9)
1 1101 Tape Motor On U13-10 high; TMON* active
1 1 {1 ]0 Enable User Data and Control U13-11 high; ENUSER* active (not used in
1000 LPM printers)
1 Ll Set Ident 0 Data Bit 1J13-12 high; IDNTO high to user
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(f) Addressable Latches - In addition to the latches
used as control group decoders, a number of dual D-type flip-flops serve to latch
data for use by other interface and printer devices. The main functions controlled by
these latches include:

Buffer Clear U2l (SH 6)
Strobe-Respond U27 (SH 6)
Paper Status U43 (SH 8)

On Line Flip-Flop U43 (SH 8)

(g) User Data Latch - The User Data Latch U6 (SH 10)
drives the user data on to the RGBUS for use by the Processor CCA or input to the
VFU memory RAMs. The latch is enabled by ANDing UDL* and ENUSER .

(h) Parity Checker - By setting configuration switch Sl-
8 to the on position, the Parity Checker U20 (SH 10) provides parity control for a
maximum of eight (8) data lines. The parity code is defined by ODDPAR (Odd
Parity) and the user's PARBIT (Parity Bit). The combination of data bits selected
for the parity check is determined by the setting of configuration switches S1-3, S1-
6, and S!1-7.

(i) Display Decoders - Two (2) BCD to seven (7)
segment display decoders, Ul and Ul2 (SH 12), are used by the Interface CCA to
convert status information received from OUTBS0-7 into the appropriate LED
indicator display on the control panel. Numbers 00 to 99 are generated in this way.
Fault signals CLKFLT* (Clock Fault), 5VFLT* (5 Volt Fault), and HOT* are
hardwired to diodes on the Interface CCA to generate the status indications C, P,
and H.

(j) Forms Length Selector Switch Memory - When the
optional forms length selector switch is installed, an additional PROM, MEM1 (SH 9)
is mounted on the Interface CCA. The 256 x8 PROM stores the format data input
from the form length select switch mounted on the control panel and, under
processor control, places it on the INBUS.

(k) VFU Memory - Four (4) 256 x 4 RAMs, U36, U38,
U39, and U40 (SH11), store the format data input by a 12 channel tape reader
directly by the user. A D-type flip-flop U50 acts as a latched address register for
the VFU memory devices.

2. Operational Description - The functions of the Interface
CCA may be divided into two (2) major areas --- user printer data transfer and .
interface processor data transfer. (See figure 2-17.) With the exception of the
hardwired CLKFLT*, HOT*, and 5VFLT*, the interface operates under processor
control.

(@) User/Printer Data Transfer - Communications be-
tween the user and printer is on the demand/response handshaking basis described in
paragraph 2.2.1. Data from the user is input through the 1/O CCA to connector 15
(SHs 6 and 10).
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Input data is isolated and inverted by U33 and U34
before being input to the EXCLUSIVE OR gates Ul7, U18, U19, and U#48. If switch
S1-5 (SH 6) is set to the on position, the optional LOTRU* (Low True) signal, also
input to the EXCLUSIVE OR gates, will cause all incoming data to be inverted.

Data then goes to the user data latch U6 (SH 10)
which, when clocked by the positive transition ©f the RSPLAT (Respond Latch)
signal, sets the outputs to the logic state of the inputs. RSPLAT is generated by the
strobe flip-flop U27 (SH 6).

If the interface switch S1-8 is in the on position, a

arity check is performed upon each incoming data byte by the parity checker U20

fSH 10). Options of eight (8) data bits, seven (7) data bits, or seven (7) data bits plus
Paper Instruction (PI) are available for the parity check.

If a parity error is detected during data load or
DAVFU load, the Processor CCA will activate ECG3* (Control Group 3) (SH 7) in
order to send the parity error status code to the Interface CCA. When enabled by
LDISPY* (Load Display), latch U45 outputs the status to the control panel STATUS
indicators via decoders Ul and Ul2. See table 2-8 for the Address Bus lines 10-13
signal levels used to activate LDISPY *.

In addition to monitoring the incoming user data,
the Interface CCA is responsible for informing the user of the printer's status. The
Control Group Five multiplexer Ul4 (SH 7) transmits, through the J5 connector, the
signals which tell the user when the printer is on line (ONLN), Ready (RDY), and can
receive data (DEM).

Other printer signals tell the user that paper is
moving (PRMV), that the paper is at the Top or Bottom of Form (TOF, BOF), or that
a Parity Error has occurred (PARERR). The two (2) signals IDENTO and IDENTI
identify the band type for the user system. See table 2-9 for the Address Bus line
10-13 logic levels needed to activate these signals. .

(b) Interface/Processor Data Transfer - Once the out-
put logic levels of the user data latch have been set, an output control signal
enerated by gating ENUSER* (Enable User) and UDL* (User Data Latch) at U30
SH 10) will transmit the data to the Processor CCA via the RGBUS. The generation
of UDL* is a function of the Register Enable Decoder U5 or U34 on the Processor
CCA (SH 29 or SH 32). ENUSER* is an output of the Control Group 6 circuitry.

In addition to latching the user data for transmission.

to the processor, the Interface CCA, under program control, multiplexes the
configuration, control panel, interlock, and forms length selector switch states for
use by the Processor CCA. The Device Enable Decoder, six (6) multiplexers, and a
256 x 8 RAM make up the circuitry that drives the various switch conditions onto
the INBUS.

2-34




The Device Enable Decoder U29 (SH 7) is enabled by
CONBIT* (Condition Bit), ADRBS 12, and ADRBS 13 from the Processor CCA. The
select signals, ADRBS OF, ADRBS 10, and ADRBS !1, determine which pair of
multiplexers or MEM! will be activated by U29's output. Multiplexers U7 and U8
(SH 8) transmit user control data, such as BFCLR* (Buffer Clear) and PINSL (Paper
Instruction Latch) and configuration switch 2 settings.

Multiplexers U2 and U9 (SH 9) drive the conditions
of the interlock switches or the control panel switches on to the INBUS. U24 and
U53 (SH 11), which are installed on the Interface CCA when an optional VFU is used,
input configuration switches 3 and 4 settings on to the INBUS.

The FLSS* (Forms Length Selector Switch) output
by U29 activates the output of the form length select RAM MEMI for input to the
INBUS. MEMI is installed as an option on the Interface CCA. See table 2-6 for the
Interface Device Enable Decoder Signals and their functions.

b. Long Line Interface CCA (Option)

The Long Line Interface CCA operates in the same way as
the Short Line Interface CCA. With the exception of the receivers and drivers, the
devices used are the same though the reference designations may vary. By using
8820 and 8830 class line receivers and drivers, the printer may be used at an
extended distance (up to 150 meters) from the user's controller.

Figures 2-18 and 2-19 iilustrate the typical Long Line in-
terface receiver and driver circuits. Logic diagram sheets 14-22 in section V of
volume II provide the complete circuit plan for the Long Line Interface CCA.

c. Centronics-Compatible Interface CCA (Option)

To configure the printer for the Centronics-Compatible
operation, the standard Short Line Interface CCA is replaced by the Centronics-
Compatible Ir.terface CCA. Though the overall principles of operation are similar,
significant differences exist and are discussed in the following paragraphs. The first
section describes the major circuitry devices used on the Centronics-Compatible
CCA. The second section details the operation of the CCA.

It is suggested that the Short Line Interface CCA description
in paragraph 2.3.2, subparagraph a be read for general understanding of device and
interface operation. See logic diagram sheets B5 through B13 in section V of volume
L.

l. Device Description - The following description of
devices used by the Centronics-Compatible Interface CCA deals only with those
which are unique to the CCA. The description of the control panel display devices,
the form length select devices, control group and configuration group devices
provided for the Short Line interface CCA apply for the Centronics-Compatible
CCA though che reference designations may vary. Figure 2-22, at the end of the
device description, provides a summary of the various devices and their functions.
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Figure 2-19. Typical Long Line Interface Driver Circuit .
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(@) Receiver and Transmitter Circuits - Signals between
the printer and the user systemn are transmitted over an I/O cable of twisted pair
wires by Hex Schmitt trigger receivers U30 and U3l (SHs B5, B6, B10) and by Hex
Inverter Buffer/Drivers Ul5 and U28 (SH B7). Figures 2-20 and 2-21 illustrate the
typical receiver and transmitter circuits used by the Centronics-Compatible
Interface CCA.

(b) Configuration Switches - Four (4) configuration
switches mounted on the CCA are used to configure the printer to meet various user
requirements. Up to eight (8) switch-selectable options are available with each
switch. Tables 2-11A through 2-11D define the switch settings currently available
for the Centronics-Compatible CCA.

TABLE 2-11A. CENTRONICS-COMPATIBLE CONFIGURATION
SWITCH S1 SETTINGS

Switch Function
Switch Description -
When ON o “When OFF
S1-1 Not Used
S1-2 Not Used
S1-3 Data 8 Disable Configures the printer for a 7-bit Configures the printer for an
(SH B10) interface by disabling the 8th data 8-bit interface.
bit to the user data decoder MEM2
and the user data latch Ul6.
Sl-4 Input Prime Configures the printer for input Disables input prime operation.
Enable prime operation. The user-generated
(SH B5) signal clears the printer buffer and
initializes the interface logic.
S1-5 Not Used
S1-6 Not Used
S1-7 Not Used
S1-8 Not Used
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‘ TABLE 2-11B. CENTRONICS-COMPATIBLE CONFIGURATION
SWITCH S2 SETTINGS

Switch Function
Switch Description
When ON When OFF
S2-1 CR:=Line Feed Causes the printer to interpret a CR Causes the printer to interpret a
(SH B8) code as a carriage return and line CR code as a carriage return
feed operation; data is printed be- only.
fore paper is moved.
S2-2 Skipover 20* Used in one of the following combinations to select one of the following
52-3 Skipover 21 skipover conditions:
(SH B3)
$2-2 S2-3 Number of Lines Skipped
OFF OFF 3 Lines
OFF ON 6 Lines
ON OFF No Lines
ON ON 4 Lines
S2-4 BOF Disable* Causes the printer to stop printing Causes the printer to continue
(SH B8) after detection of the paper low printing until the BOTTOM OF
signal and to display a 16 STATUS FORM signal is generated after
condition which allows single step detection of the paper low switch.
printing to the bottom of the paper. Operator intervention will allow
single step printing to continue
in the same way as when the
switch is ON.
S2-5 Line Feed on Allows paper to move one (1) line Causes the printer to automati- f
Buffer Full after a buffer full condition (132) is cally print data when the print |
(SH B8) detected and data has been printed. buffer is full (132); paper will :
not move unless a paper move 1
| code is received. |
S2-6 11" or 12" Defines the form length as 12 inches. Defines the form length as 11 1
| Form Length Disabled when the FLS option is used{ inches. Disabled when the FLS }
(SH B8) option is used. ;
S2-7 Delete Code Allows the user to clear the print Causes the printer to acknow- ‘
Enable buffer by sending a delete code ledge the delete code and set |
(SH B8) (Hex 7F). busy; the printer buffer is not
changed.
S2-8 8 or 140 Allows a maximum of 140 consecu- Allows a maximum of 8 consecu-
CR tive carriage returns. tive carriage returns.
(SH B8)
*Note that the Centronics-Compatible printer defines the bottom of form as the line following the last
printable line of the page. No printing occurs on this line. The skipover condition is also affected.




TABLE 2-11C. CENTRONICS-COMPATIBLE CONFIGURATION

SWITCH S3 SETTINGS

Switch Function

Switch Description
When ON - When OFF
$3-1 VFU Skipover Cnables the VFU Skipover option in Disables the VFU Skipover option.
(SH BI11) which a paper move command that
results in a position between BOF
and TOF will cause paper motion to
continue until the next TOF is
reached.
$3-2 Print on Paper Causes printable data to be printed Disables the Print on Paper Feed
Feed when a Line Feed (LF), Forin Feed Command.
(SH B11) (FF), or Vertical Tab (VT) command
is received.
$3-3 Double Space Causes paper to advance two (2) lines | Disables the Double Line Feed
on Line Feed f.ir each Line Feed (LF) command Option.
or STEP Switch received and when the STEP switch
(SH BI11) is pressed.
S3-4 Not Used
S3-5 Tape Reader Indicates that a 12 Channel Tape Indicates that a 12 Channel Tape
Available Reader is available; tape is read Reader is not available.
(SH B11) automatically on power up if control
panel FLS/VFU switch is in the VFU
position.
53-6 Not Used
S$3-7 Not Used
53-8 Not Used

2-40




TABLE 2-11D. CENTRONICS-COMPATIBLE CONFIGURATION

SWITCH S4 SETTINGS

Switch Function
Switch Description v
When ON
Sh-1* Enable 136 Allows the printing of 136 columns Disables the printing of 136
‘ Column Printing when the 136 print column option is columns and enables printing of
(SH B11) installed. Without 136 print column 132 columns.
(1000 LPM Only) | capability, the last four characters
will be lost.
S4-2 Print Delete Makes the delete code (Hex 7F) a Disables the print delete code
Code (SH B11) printable character; BUSY is not set option. BUSY will be set even
(1000 LPM Only) | if the 250661-001 Decode PROM is if the 250661-001 Decode PROM
installed. is installed.
S4-3 Not Used
S4-4 Not Used
S4-5 Step Count Enables the Step Count Truncate Disables the Step Count Truncate
Truncate option. A line skip command that option.
(SH BI11) would place the paper past the next
top of form will be shortened in
order to position the paper at the
next top of form.
S4-6 Not Used
S4-7 Not Used
S4-8 Not Used
* Automatic printing on buffer full, Switch $2-5, is dependent on the setting of this switch.

(c) Interface Device Enable Decoder and INBUS Ports -
A 3-10-8 line decoder/demultiplexer U42 (SH B7) is used to enable one (1) of seven
(7) devices for input to the INBUS. INBUS Ports U7, u§, U20, U6, U17, and MEM 1
(SHs B8, B9, and Bll) provide the circuitry needed to place information about
printer status and configuration, interlock, control panel, and forms length selector
switches onto the INBUS for use by the Processor CCA.
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(d) Control Group Enables - The Centronics-Compatible
Interface CCA uses three (3) 8-bit addressable latches and two (2) 3-to-8 line
decoder/demultiplexers as control group enable devices. The selection of the
control group is determined by the Control Group Decoder U65 (SH 29) or U53 (SH
A32) mounted on the Processor CCA.

Under program control, each device receives
program data over Address Bus lines 10, Il, 12 and 13 and activates control or
status signals for use by other devices on the CCA or by the user. The five (5)
control groups used by the Centronics-Compatible Interface CCA are:

*  Control Group 0 (U27, SH B?7)
+  Control Group 2 (U24, SH B6)
* Control Group 3 (U43, SH B?7)
* Control Group 5 (U25, SH B7)
* Control Group 6 (Ul4, SH Bé6)

(1) Control Group 0 - Signal ECGO* produces the
enable for the 8-bit addressable latch U27 (SH B7). ADRBS 10, 11, and 13 lines
select the output pin and ADRBS 13 determines the logic level of the output signal.
Table 2-12 lists the Address Bus lines, their function, and the output signal
conditions that are controlled by Control Group 0.

TABLE 2-12. CONTROL GROUP 0 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition
I3T12TIT]10

Set Paper Empty U27-4 low; PE active to user.
Disable Busy Set U27-5 low; BUSY D inactive.
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Reset Paper Empty U27-4 high; PE inactive to user.
Enable Busy Set U27-5 high; BUSY D active

Not Used
Not Used
Not Used
Not Used
Not Used
Not Used

o e P e e e e e O O O O0OO0OOOC

—_——_—_ 0000~ ———00O0Oo
—_—— OO — OO0 — OO0 ——0O0O
—_O0O~ 0O~ O~ O0—0—0—0—0O

(2) Control Group 2 - A 3-t0-8 line decoder/demul-
tiplexer U24 (SH B6) is used to en-ble one (1) of two (2) output signals. When
enabled by ECG2* and ADRBS 13, selection of the output is determined by ADRBS
10, ADRBS 11 and ADRBS 12. Table 2-13 lists the Address Bus lines, their
functions, and the output signal conditions that are controlled by Control Group 2.
See figure 2-15 for a loading diagram and function table for U24 operation.
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TABLE 2-13. CONTROL GROUP 2 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition
13]12(11{10
0|0} 0f0O Not Used
clo0]o0}l Not Used
0| O 1|0 Not Used
00 1 1 Not Used
o1 f{OofoO Not Used
0 1 0 1 Not Used
01| 1 110 Not Used
0| I \ 1 Not Used
1{o0of{o0]|0O Toggle ON LINE Flip-flop | U24-15 low, TONLFF* active to U36-9
1jofo]1 Clear Busy Latch U24-14 Jow; CBUSYL* active to U38-1
110 1 0 Not Used
101 1 Not Used
1 1 {00 Not Used
L1101 Not Used
\ 1 1|10 Not Used
| 1 1 1 1 Not Used

(3) Control Group 3 - Signal ECG3* enables one (1)
output from either U43 (SH B7) on the Centronics-Compatible Interface CCA or U45
(SH 36) on the Timing and Status CCA. Each active output is in a low logical state.

Table 2-14 lists the Address Bus line signals,
the functions, and the output signal conditions controlled by Control Group 3. See
figure 2-15 for a function table and loading diagram for the U43 and U45 decoder
operation. Note that when ADRBS 13 is low, the output signals will be found on the

Timing and Status CCA.

TABLE 2-14. CONTROL GROUP 3 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition

13 {12(11}10

0ojo0ofo0]o0 Not Used

ojofot}l! Stepper Phase Shift Clock STPSHF * active to the Power Board CCA
olo0f1 0 Load Print Phase Column LDCOL* active to U46-9 (SH 34)

o(of| 1|1 Disable VCL VCLOFF* low to U44-3; ENVCL inactive
of1101o0 Enable VCL VCLON®* low to Ub44-4; ENVCL active
oj|tL {0 \ Enable 38 Volts 38VON* low to Uk4-10; EN38V* active
0|1 110 Disable 38 Volts 38VOFF* low to U44-11; EN38V* inactive
(I I O I O Clear Fault Registers CLRFLT* active to U50-11 (SH 35)
110]|0]|O Clear Ribbon Motion Sensor CLSEN®* active to U9 (SH B13)

1 | 0] O | L Load VFU Address Register LVFUAR® active to U4 (SH BL I
l{fotr1]o0 Clear Paper Motion Flag RMTFLG* active to INBUS 0

1o, |1 Set Master Clear Switch F/F SMCSFF* active to U9 (SH B9)
1|1}lo0}o0 Load Ribbon Motion Sensor LDSEN* active to U41 (SH B13)

1 101 Load Display Register LDISPY * active to U3/U26 (SH B12)

1 |1f{1]o Reset Online F/F RONLFF* active U23 (SH B7)

S U I A Clear Strobe Latch CSTRBL* active to U47/U438 (SH B6)
*#sed only on 300 LPM and 600 LPM printers.
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(4) Control Group 5 - Signal ECG* provides the ‘
enable for the 8-bit addressable latch U25 (SH B7). Address Bus lines 10, 11, and 12

select the output line, and ADRBS 13 determines the logic level of the output signal.

Table 2-15 lists the Address Bus line signal
levels, their functions, and the output signal conditions that are controlled by

Control Group 5. See figure 2-16 for a function table and loading diagram for the
Ul4 latch operation.

TABLE 2-15. CONTROL GROUP 5 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition

13{12 11710

ojojof|oO Not Used

ojo0j0]1 Set Alarm Light; Reset Online F/F |ALRMIN* low to J4-27; RALMLT inactive

ojof1]oO Not Used

040 (1 1 Reset User's Acknowledge ACK* inactive to user

0 1 0|0 Set User's Select Line SLCT active to user

0 1 {01! Reset User's Fault Line FAULT* inactive to user

01! 110 Not Used

0 1 1 1 Not Used

1 o0 O Not Used

1{0|0]1 Reset Alarm Light; Set Online F/F | ALRMIN®* high to J4-27; RALMLT active if
RONLFF is also high

1 0 1|0 Not Used

L{foj|t|o Set User's Acknowledge ACK* active to user

1 1 10]0 Reset User's Select Line SLCT inactive to user

1 110 \ Set User's Fault Line FAULT* active to user

1 1 1 {0 Not Used

1 l l | Not Used

(5) Control Group 6 - Signal ECG6* provides the
enable for the 8-bit addressable latch U14 (SH B6). Address Bus lines 10, 11, and 12
select the output line, and ADRBS 13 determines the logic level of the output.

Table 2-16 lists the address bus line signal
levels, their functions, and the output signal conditions that are controlled by

Control Group 6. See figure 2-16 for a function table and loading diagram for the
Ul#4 latch operation.
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TABLE 2-16. CONTROL GROUP 6 DECODE AND FUNCTIONS

Address Bus Line Function Output Signal Condition
1311211710
ojoj|0] 0O Disable Tape Channel High Ul4-4 low; ENTCH low to U4 and U5 to select
TPCHI1-6* inputs
ojo0|o0}1 Disable Tape Channel Low Ul4-5 low; ENTCL low to U3-6; with Ul4-4
determines ENTAPE* level
00| 1 | O**| Select Low Byte VFU RAMs Ul4-6 low; U33 and U3 select active (SH Bl11)
olof1]1 Set Busy and Hold Ul4-7 low; U38 set (SH Bé6)
oj1j]o0¢o0 Reset Online Light Ul4-9 low; ONLNLT inactive to U20-10 (SH B9)
ol ]Oo]1 Tape Motor Off Ul4-10 low; TMON* inactive
01 110 Not Used
o1 |1}l Not Used
t1joj0}0 Enable Tape Data High Ul4-4 high; ENTCH high to U4 and U5 to select
TPCH7-12* inputs
1{o0oj0}1 Enable Tape Data Low Ul4-5 high; ENTCL high to U3-6 and ENTAPE*
active
1 [0 ]| 1| O** | Select High Byte VFU RAMs U14-6 high; U45 and U46 select active (SH Bl11)
110741 1 Reset Busy and Hold U14-7 high to Busy Latch U38-4 (SH B6)
111|041 Tape Motor ON U14-10 high; TMON* active
1 {1 ]1]0 Not Used
| U O I | Not Used
*+Used only by 300 LPM and 600 LPM Centronic . Compatible Printers

(e) Decode PROM - The Centronics-Compatible
Interface CCA uses a 256 x 8 programmable ROM (MEM2 SH B10) to decode the
user's data and generate the IBUSY (Instruction Busy) and NOP (No Operation)
signals. IBUSY and NOP, with the Control Group 0, produce the BUSY D input to
the Busy Latch U38 (SH B6). The Decode PROM inputs to the User Control Latch
U18 (SH B10) also generata the SPINSL (Soft Paper Instruction Latch) and NOPL (No
Operation Latch) signals for use by the Processor CCA.

Two Decode PROMs are available for 1000 LPM
printers. The 257290-001 PROM kit, which is also used on 300 LPM and 600 LPM
models, always sets the BUSY within 100 nanoseconds of receiving a delete code
(Hex 7F) from the user. The 250661-001 PROM kit, which is not available for 300
LPM and 600 LPM printers, does not set BUSY when configuration switch S4-2 is
placed in the on position.

S4-2 causes a delete code to be treated as a
printable character when in the on position. If S4-2 is OFF, the BUSY signal to the
user will be set within a maximum of three (3) microseconds. See table 2-11 for the
various configuration switch settings.

2. Operational Description - The operational description for
the Centronics-Compatible Interface CCA is divided into six (6) parts. The first
part is a discussion of the control codes used by the printer and is followed by a
description of the power up, user/interface data transfer, and interface/processor
data transfer routines. The final sections deal with the STATUS Indicator displays
which are unique to this interface option and the self-test mode. See paragraph
2.2.3 for a description of the Centronics-Compatible handshaking routine. Data
flow is shown in figure 2-22.
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control codes used by the Centronics-Compatible Interface CCA. The unique codes

(@) Control Code - Table 2-17 provides a list of the

are described in greater detail in the paragraphs which follow.

TABLE 2-17. CENTRONICS-COMPATIBLE PRINTER CONTROL CODES

Hex Code Mnemonic BUSY Set? Description
0A LF YES Paper advances one line (Line Feed)
0B vT YES Skip to Channel 2 (Vertical Tab)
0C FF YES Skip to Channel | (Form Feed)
oD CR YES End of line of data - begin print
cycle (Carriage Return)
11 (DC1) NO Remote select of printer
13 (DCI) YES Remote deselect of printer
1D GS YES Start DAVFU load
IE RS YES Stop DAVFU load
IF us YES Indicates next character is VFU
command
20 USASCII NO (unless ASCII will be printed if within the
thru data buffer legal character-set of the band cur-
7E full) rently installed. A space will re-
place an illegal code.
7F DEL YES*+ Clears data buffer if switch S2-7
is ON.

NOTE: Any code received by the printer that is not listed in this table will be treated as a no
operation; i.e., will be acknowledged but will not initiate a function or a busy condition and
will not move the print buffer pointer.

**When Decode PROM 250661-001 is installed in 1000 LPM printers, no BUSY is sent to the user if the

delete code is a printable character. See table 2-11D for configuration switch S4-2 settings.

(1) Select (DCI, Hex 11) - If no printer fault exists,
and if the printer is not in self test mode, a DC1 (Hex 11) code sent over the user
data lines will select the printer and place it ON LINE. No operator intervention is
required. However, the printer may be selected by pressing the ON/OFF LINE
switch on the Operator Control Panel. When the Serial Interface CCA is installed
with the Centronics-Compatible CCA, DCI is not available until after the first time
the ON/OFF LINE switch is pressed.

(2) Deselect (DC3, Hex 13) - A DC3 code sent over
the user data lines will deselect the printer and place it OFF LINE. The printer will
not respond to the deselect code if it is in the load cycle and the first character has
been loaded. The printer may be deselected by pressing the ON/OFF LINE switch on
the Operator Control Panel.

(3) Line Feed (LF, Hex 0A) - If the printer is in the
select mode, a LF code will cause the immediate advance of paper one (1) line. The
print buffer will not be affected.

(4) Carriage Return (CR, Hex 0D) - If the printer is
in the select mode, and has received printable characters, a CR will cause
immediate printing. A CR is not acknowledged when the printer is in the deselect

. mode. The maximum number of accepted carriage returns is determined by
configuration switch S2-8.




(5) Vertical Tab (VT, Hex OB) - If the VT code is
received while the printer is selected, the code is processed and then acknowledged.
In the deselect mode, the VT code is not processed or acknowledged.

If VFU data is loaded in RAMs U33, U34, U45,
U46 (SH B11), a VT code will cause paper to advance to the next location punched in
channel 2 of the VFU tape or in its DAVFU equivalent. If no location is designated
by a punched hole, paper motion will stop at top of form. If VFU data is not loaded
in the VFU RAMs, the VT code will cause paper to move to a default location.
These default tabs are at one (1) inch intervals.

(6) Form Feed (FF, Hex 0C) - The FF code is
processed and acknowledged if it is received while the printer is selected. While the
printer is deselected the FF is not acknowledged or processed.

If VFU data is loaded in the VFU RAMs, the FF
code causes paper to advance to the next top of form location. If the VFU data
RAMs are not loaded, the FF code will cause paper to advance to a location selected
by configuration switch S2-6 -- either 11 or 12 inches.

(7) GS and RS (Hex 1D and lE) - During a printer
load cycle, the data lines are monitored for a format control code. When the GS
(DAVFU Start) code is received, the normal data load routine is left and the DAVFU
load routine is begun. Once in the DAVFU load routine, all data sent by the user is
considered to be tape chann~l data and is loaded into the VFU data RAMs. The
DAVFU data load is ended when the RS (DAVFU Stop) code is received.

(8) US Sequence (Hex IF) - If the printer is
selected, the US code will cause the printer to use the next character sent by the
user as @ VFU skip command unless it is in the FLS mode of operation. An US code
will cause a STATUS fault display of 32 while in the FLS mode . Bit 5 of the next
character determines whether a line or channel skip will be done.

If bit 5 is equal to a logical one (1), the first
four (4) bits of the character set the number of lines that will be skipped. A line
count of zero (0) is treated as a NOP with BUSY set.

If bit 5 is equal to a logical zero (0), the first
four (4) bits of the next character determine the channel number to which the print-
er will skip. Channel numbers other than 1-12 will cause a STATUS error display.

(9) Delete (DEL, Hex 7F) - The optional delete
code is enabled by setting configuration switch S2-7 to ON. By transmitting the
DEL code over the data lines, the user can clear the input data buffer. During
response to the DEL code, the BUSY line to the user is set. If S2-7 is OFF and a
DEL code is received, it is treated as a NOP with BUSY set.

In 1000 LPM modei printers, the DEL code can
be a printable character if configuration switch S4-2 is ON. The logic level of the
user's BUSY signal line is determined by the Decode PROM installed on the
interface CCA. See paragraph 2.3.1, subparagraph c.l.e, for a description of the
Decode PROMs.
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(b) Power Up - When pewer is applied to the printer, all
interface sigrals are inactive except BUSY and PE (Paper Empty) (SH B7). BUSY
indicates that the printer is unable to receive data. PE is active to prevent data
from being transferred when the user is not monitoring the BUSY signal.

An active BUSY is generated by the BUSYL* (Busy
Latch) output of U38-6 (SH B6) which also inactivates the DEM* (Demand) signal to
the user. The PE signal is controlled by ECGO* and Address Bus lines 10 through 12
(U27, SH B7).

{c) User/Interface Data Transfer - Before the printer
can receive print or format data, it must be selected. Selection can be done by
pressing the ON/OFF LINE switch to ON or by the user sending a select code (Hex
11) over the data lines. See figures 2-5 21d 2-6 for timing diagrams for the two (2)
select methods. Notice that a remota select can be made even when the BUSY
signal is active.

After being selected, a SLCT (Select) signal is sent
to the user to indicate that the printer has been selected. Data from the user is
then inverted and input to the User Data Latch (U16) and the Decode PROM MEM2
SH B10). STB* (Strobe), generated from the user's STROBE signal (SH B6), sets the
output of U16 to the logic levels of its inputs.

In addition to the STROBE* signal to indicate stable
data on the data lines, the user may send an INPUT PRIME* (SH B5) signal to the
printer. If configuration switch Sl-4 is ON, INPUT PRIME* will clear the print
buffer and initialize the printer. Functionally, INPUT PRIME* is the same as
pressing the ALARM/CLEAR switch on the operators control panel. Figure 2-23
provides a timing diagram for the INPUT PRIME* signal.

INPUT® | |
PRIME
I<—B—-—

SYS RES®

BUSY
FAULT® l J

SLCT L

A. > 4O MICROSECONDS
B. PRINTER INTIALIZE~2 SECONDS

Figure 2-23. INPUT PRIME Timing
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(d) Interface/Processor Data Transfer - Once the logic
levels of the User Data Latch (Ul6) have been set, an output control signal,
generated by gating ENUSER* and UDL* at U23 (SH B10), will transmit the data to
the Processor CCA via the RGBUSO to 7 lines. The generation of UDL* is a function
of t)he Register Enable Decoder, U5 or U34, on the Processor CCA (SH 29 or SH
A32).

After data is received, the printer will send the user
an ACK* signal. If the data word creates a busy condition, the printer will not send
ACK* until BUSY is dropped.

(e) STATUS Indications - The STATUS indicators used
with the Centronics-Compatible Interface CCA differ slightly from those in the
standard printer configuration. Table 2-18 lists and defines only these indications.
See section IV in volume II for a complete description of the standard status code
displays.

TABLE 2-18. CENTRONICS-COMPATIBLE STATUS CODE DISPLAYS

Code Definition
13 TCVFU Tape too long (Greater than 126 Lines)
17 Loss of Print Sync (600 LPM only)
23 Reserved
27 DAVFU Data Transfer More Than 126 Lines
29 DAVFU Top of Form Load Error
31 DAVFU Data Load Error
32 US Code Receijved While in FLS Mode
34 Illegal RAM Integrity ERROR (1000 LPM only)
68 RESERVED

(f) Self-Test Mode - When the printer is operating in
the self-test rode, the BUSY and FAULT* signals to the user are active. The
STROBE* signal from the user has no effect. To return the printer to user control,
the TEST switch must be placed in the center position and the ON/OFF LINE switch
pressed. This will place the printer off line. The printer will again respond to the
user's command after it has been selected. Once the printer has been selected, it
will not respond to the self test switch.

d. Serial Interface CCA

The Serial Interface CCA is edge-connected to the spare card
slot of the Mother Board CCA. It interfaces the parallel Short Line Interface CCA
for non-VFU, or the Centronics-Compatible Interface CCA for VFU, with the user's
I/0. Operating in an asynchronous mode, with or without a modem, it accepts user
data in serial form and converts it to the parallel format recognized by the printer.
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The discussion of the Serial Interface CCA is divided into two
(2) major sections. The first section, Device Description, includes a description of
the methods of data transmission, the configuration switches, and the major
integrated circuits. The second, Operational Description, deals with operating
modes, communications protocols, power up, and data transfer.

Logic Diagram sheets Cl through C5 are available in section
V of volume II. Paragraphs 2.3.1.a and 2.3.1.c should be consulted for a discussion of
two (2) parallel interface CCAs.

I. Device Description - This section includes a description
of the methods of data transmission, the interfaces' configuration switch settings,
and the major integrated circuits used by the Serial Interface CCA.

(@) Methods of Transmission - The Serial Interface CCA
can accept two (2) types of serial data transmission -- Standard RS232C Voltage and
20 mA Current Loop. The method of transmission is determined by setting switch
S1-6 on the CCA (SH C#4).

(1) RS232C Voltage - Discrete voltage levels are
used for transmitting data as well as for interface communications. The single-
ended RS232C compatible receivers and transmitters (SH C4) are capable of
operating over a cable length of 15.3 meters (50 feet). Figures 2-24 and 2-25
illustrate the recommended RS232C re: civer and transmitter circuits.

USER INTERFACE CCA

1489

SIGNAL
470 pF

A\

USER

Figure 2-24. Typical RS232C Receiver Circuit
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Figure 2-25. Typical RS232C Transmitter Circuit

(2) 20 mA Current Loop - Signals are transmitted
by means of two (2) current loops: receive and transmit. The receive loop is made
up of a two (2) wire current source (RXD+ and RXD-) supplied by the user to the
CCA. Within the Serial Interface CCA, the two (2) wires of the receiver current
source are terminated in a current sensing device (SH C#). Figure 2-26 illustrates
the 20 mA Current Loop Receiver Circuit.

USER : INTERFACE CCA
' 0.1,.f
' +5v ° {
. | S
[_ CURRENT -]
USER | | SENS ING |
| A xo- . ’y DEVICE |
J v ) |
|
' 121 | -j: D)_H,__7
oS —
| | I
- |
| |
~J OHMS L__ I 1
| N13?
| ™ 29K
| +5V +5V
Figure 2-26. 20 mA Current Loop Receiver Circuit .
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The active current loop transmitter circuit
(ATXD+, AXTD-) is controlled by the printer and terminated in a current-sensing
device at the user end. Its purpose is to provide for full duplex 20 mA current loop
transmission. Maintaining current in the loop, except during data transfer, indicates
that the printer is capable of sending data to the user (SH C1).

Figure 2-27 illustrates the 20 mA current loop
transmitter circuit. Communications over cable lengths of up to 460 meters (1500
feet) are possible with the use of this active transmitter circuit.

INTERFACE CCA USER

+

p— n
<

- -

38.3
OHMS |

2N2907

USER'S
CURRENT
SENSING
DEVICE

7406

¢ 2N2222

% 332 38.3
OHMS OHMS

-5V

Figure 2-27. 20 mA Active Current Loop Transmitter Circuit
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The passive transmit current loop is terminated
in a current-sensing device located on the Serial Interface CCA (SH C4). The
current source is supplied by the user. The presence of current in this loop indicates
that the printer is able to receive data. The absence of current in either transmit
loop indicates that the prirlloter is busy or a fault exists. Figure 2-28 illustrates the
20 mA Passive Current Loop Transmitter Circuit.
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Figure 2-28.

20 mA Passive Current Loop Transmitter Circuit

(b) Configuration Switches - Three (3) sets of switches

are mounted on the Serial Interface CCA. The setting of these switches defines the
printer's mode of operation. Table 2-19A tabulates the signal conditions and format
features provided by the three (3) Serial Interface CCA configuration switches.

TABLE 2-19A. SERIAL INTERFACE CCA CONFIGURATION SWITCH SETTINGS

Function
Switch
When ON When OFF
S1-1 Data Strobe is high true Data Strobe is low true
(for use with Short Line (for use with Centronics-
Interface CCA without VFU) Compatible interface
CCA)
S1-2 - Not used
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o TABLE 2-19A. SERIAL INTERFACE CCA CONFIGURATION SWITCH SETTINGS
(Contd)
Function
Switch ‘
When ON g When OFF
S1-3 BUSY* is low true BUSY * is high true
Sl-4 BUSY* is on SCA pins 11 BIJSY* is ORed with
and 20 of J2 DTR* and appears on
SCA pins 11 and 20
of J2
S1-5 RS232C Voltage selected 20 mA Current Loop
selected
S1-6 Clear to Send (CB) always Clear to Send (CB)
enabled under user control
S1-7 Data Carrier Detect (CF) Data Carrier Detect
always enabled (CF) under user control
Si-8 Data Set Ready (CC) Data Set Ready (CC)
always enabled under user control
S2-1 -— Not used
S2-2 J— Not Used
S2-3 -— Not used
S2-4 -—- Not used
S2-5 -—- Not used
S2-6 Parity bit is ignored Parity bit is checked
S2-7 --- See table 2-198
52-8 -—- See table 2-19B
S$3-1 -— See table 2-19C
$3-2 -— See table 2-19C
$3-3 -—- See table 2-19C
S3-4 - See table 2-19C
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TABLE 2-19A. SERIAL INTERFACE CCA 'CONFIGURA TION SWITCH SETTINGS .
(Contd)

Function
Switch R - :
When ON o . .. When OFF
$3-5 7 Data bits (without Parity 8 Data bits (without
bit) Parity bit)
S3-6 1 Stop bit 2 Stop bits
S3-7 Accept data without Accept data with
Parity bit Parity bit
53-8 Odd Parity with $3-7 OFF Even Parity with $3-7
OFF

Table 2-19B defines the communication protocol
switch settings available on the Serial Interface CCA.

TABLE 2-19B. SERIAL INTERFACE CCA PROTOCOL CONFIGURATION
SWITCH SETTINGS

Switch Switch
S2-7 $2-8 Protocol Selection
OFF OFF Simplex, with X-ON/X-OFF
OFF ON ACK-NAK by line (unblocked)
ON OFF Undefined
ON ON ACK-NAK by block
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. Table 2-19C outlines the configuration switch
settings for the various baud rates available.

TABLE 2-19C. SERIAL INTERFACE CCA BAUD RATE CONFIGURATION
SWITCH SETTINGS

Switch Switch Switch Switch Baud Rate
S3-1 S3-2 S3-3 S3-4

ON ON ON ON 50
OFF ON ON ON 75
ON OFF ON ON 110
OFF OFF ON ON 134.5
ON ON OFF ON 150
OFF ON OFF ON 300
ON OFF OFF ON 600
OFF OFF OFF ON 1200
ON ON ON OFF 1800
OFF ON ON OFF 2000
ON OFF ON OFF 2400 3
OFF OFF ON OFF 3600 |
ON ON OFF OFF 4800
OFF ON OFF OFF 7200
ON OFF OFF OFF 9600
OFF OFF OFF OFF 19200

NOTE: At 19.2K baud rate, 100% print density, the 1000 LPM will print

a maximum of 832 LPM. As print density is reduced, speed will
increase.
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In addition to the switches located on the Serial
Interface CCA, the configuration switches mounted on the parallel interface CCAs
provide a variety of formatting and control options. Table 2-20 lists and defines the
switch settings available on the non-VFU Short Line Interface CCA when used in the
serial configuration.

TABLE 2-20. SHORT LINE INTERFACE* CCA SWITCH SETTINGS
FOR USE WITH THE SERIAL INTERFACE CCA
WITHOUT VFU

Function
Switch When ON ™ ‘When OFF
Sl-1 Not used Not used
S1-2 Disable Paper Instruction (PI) Not used
S1-3 Not used Enable 8 Bit Interface
Sl-4 Disable Buffer Clear Not used
S1-5 Not used High Truz Interface
S1-6 Enable 8th Data line to Odd/ Not used
Even Parity Generator
S1-7 Not used Disable Pl line to Odd/Even
Parity Generator
CAUTION

S1-6 and S1-7 should never be on
at the same time.

S1-8 Not used Not used
S2-1 Paper Motion on No Paper Motion on
Carriage Return Carriage Return
S2-2 Defines Skipover as follows:
S$2-2 S$2-3 Number of Lines Skipped
OFF OFF 3 Lines
OFF ON 6 Lines
ON OFF 0 Lines
ON ON 4 Lines
S2-4 No Print to BOF Print to BOF
$2-5 Enable 140 CR Maximum Enable 8 CR Maximum
$2-6 12 inch BOF 1l inch BOF
S2-7 Disable non-VFU Skipover Enables non-VFU Skipover
S2-8 Not used No Band Image PROM Sum
Check

*Refer to tables 2-5A and 2-5B for a detailed description of the switch settings.

2-58




Table 2-21 provides similar information for the
Centronics-Compatible Interface CCA switch selectable options when used with the
Serial Interface CCA. Note that not all parallel interface CCA switch selectable
options can be used with the serial configuration.

TABLE 2-21. CENTRONICS-COMPATIBLE INTERFACE CCA SWITCH
SETTINGS FOR USE WITH THE SERIAL INTERFACE

WITH VFU*
Function
Switch When ON When OFF
Si-1 Spare
Si-2 Spare
Si-3 Not used Enable 8 Bit Interface
S1-4 Not used Input Prime Disabled
S1-5 Spare
S1-6 Spare
S1-7 Spare
S1-8 Spare
S2-1 Paper Motion on No Paper Motion on
Carriage Return Carriage Return
S2-2 Defines number of lines skipover as follows:
S2-3 52-2 S2-3 Number of Lines Skipped
OFF OFF 3 Lines
OFF ON 6 Lines
ON OFF 0 Lines
ON ON 4 Lines
S2-4 No Print to BOF Print to BOF
S2-5 Line Feed on No Line Feed on
Buffer Full (132) Buffer Full (132)
S2-6 12 inch BOF 11 inch BOF
S2-7 Delete Code Enabled Delete Code Disabled
S2-8 Enable 140 CR Maximum Enable 8 CR Maximum
$3-1 Enable VFU Skipover Disable VFU Skipover
$3-2 Print on Paper Feed No Print on Paper Feed
Command (LF, FF, VT) Command (LF, FF, VT)
$3-3 Enable Double Space on Disable Double Space on
Line Feed or Step Switch Line Feed or Step Switch
*Refer to tables 2-11A through 2-11D for a detailed description of the switch settings.
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TABLE 2-21. CENTRONICS-COMPATIBLE INTERFACE CCA SWITCH
SETTINGS FOR USE WITH THE SERIAL INTERFACE
WITH VFU* (Cont'd)

Function
Switch When ON f'f.”'u:ﬂj"::?'i;zf% ..::"f"ﬁf'. -,
S3-4 Not used Not used
$3-5 Tape Reader available No Tape Read>r available
$3-6 Spare
$3-7 Spare
S3-8 Spare
S4-1 Spare
S4-2 Spare
S4-3 Spare
S4-4 Spare
S4-5 Not used Not used
S4-6 Spare
S4-7 Spare
S4-8 Spare
*Refer to tables 2-11A through 2-11D for a detailed description of the switch settings.

(c) Major Integrated Circuit Devices - There are six (6)
major devices used by the Serial Interface CCA. The function of each device is
discussed in the following paragraphs. Figure 2-30, at the end of this section,
provides a block diagram to summarize the operation of the following devices:

+  8085A-2 Microprocessor (U16)

. (2651 Programmable Communications Interface (PCI)
ug)

*  8255A Programmable Peripheral Interface (PPI)
(U15)
RAM Data Buffers (Ui, U2, U3, U4, Ull, Ul2, U13,
Uly)

*  4-Line-to-16-Line Decoder/Demultiplexer Chip
Select (U25)

(1) 8085A Microprocessor - The Serial Interface
employs the Intel 8085A-2 microprocessor (SH C2, U16) to control the flow of serial
input data to the rest of the printer system. Through outputs A8-A12, WR*/RD*,
and IO/M*, the microprocessor accesses and enables the 2651 Programmable
Communications Interface (PCI), the 8255A Programmable Peripheral Interface

(PPI), MEM!, MEM2, and the data RAMs of the various RAM data buffer
configurations.
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Serial data is received on an interrupt basis
from the PCI. When data is available at the PCI, an interrupt (RXRDY ¥) is sent to
the RST 6.5 interrupt portion on the microprocessor. This causes the firmware to
vector to an interrupt service routine to process the input data and inspect it for
framing, overrun and parity errors. The data is then stored in the RAM data buffer.

After servicing the interrupt caused by the
input data, the 8085A-2 microprocessor inspects the RAM data buffer to determine
if it contains data. If data is found, it is transferred in an 8-bit parallel format to
the parallel interface CCA via the PPI. Under a buffer almost-full condition, the
microprocessor provides the user with a warning signal so that data transmission can
be stopped to prevent loss of data.

The microprocessor also monitors, via Port C of
the PPI, the status of the printer system by checking the ONLN, DEM and READY
signals. 1f a change in these signals is detected, the appropriate control lines are
enabled or disabled as required.

(2) 2651 Programmable Communications Interface
(PCI) - The 2651 Programmable Communications Interface (SH C2, U8) is the device
used to assembly the serial data stream into an 8-bit parallel data format. Three
internal registers, under program control of the microprocessor, determine the
handling of data.

The mode registers initialize the PCI to the
proper data transmission format and baud rate as determined by the setting of
configuration switches S3 and S2. The command register determines the condition
of the RS232C status lines which indicate to the user whether the interface is able
to receive and send data. The contents of the status register reflect the results of
the parity and framing error check made on the input se.ial data. An overrun occurs
when the microprocessor fails to service a data interrupt before another character
is received by the PCI, and also is indicated in the PCI status register.

(3) 8255A Programmable Peripheral Interface (PPI)
-The 8255A (SH C2, U25) is a multi-port device which interfaces the Parallel
Interface CCA and configuration switch S3 with the microprocessor. Its 24 I/O pins
are programmed as three 8-bit input or output ports (A, B, C). Port A, configured as
an output port, is used to transfer the data word to the parallel interface CCA.
Port B is configured as an input port for reading configuration switch S3.

Two (2) of the upper four bits of Port C are
configured as outputs to send the STROBE signal to the parallel interface CCA and
a busy condition signal to the user. Three (3) of the lower four bits of Port C are
configured for input and used for monitoring the READY, ONLN, and DEM status
indicators from the printer.

(4) RAM Data Buffer - The RAM data buffer acts
as a first-in first-out (FIFO) buffer between the user and the printer system and as
program stack and flag storage for the microprocessor. The standard 1K buffer
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consists of two (2) four-bit static RAMs (SH C3, Ul, Ull). The optional 2K data
buffer also uses U2 and Ul2 static RAMs in conjunction with Ul and Ull. In the
optional 4K butffer configuration, U3, U4, Ul3, and Ul4 are utilized in conjunction
with all the other RAMs.

The upper 25 RAM locations are reserved for
the program stack and flag storage. The remaining locations serve as the data
buffer. Figure 2-29 provides a complete memory map detailing the organization of
the RAM memory and its relationship to the microprocessor program storage ROM.

ADDRESS (HEX)
4K 2K 1K
RAM RAM RAM
13FF BFF 7FF FLAG (MICROPROCESSOR)
13FE BFE TFE TEMP REG (MICROPROCESSOR)
13FD BFD TFD FLAG 2 (MICROPROCESSOR)
13E8 BES8 7E8 MICROPROCESSOR PROGRAM.
STACK REGISTER
21 LOCATIONS
13E7 BE7 TE7 WRITE POINTER
13E6 BE6 TE6 WRITE POINTER
13E5 BES 7E5 READ POINTER
13E4 BE4 TE4 READ POINTER
13E3 BE3 7E3 TOP OF RAM
966 LOCATIONS FOR 1K RAM
2020 LOCATIONS FOR 2K RAM
4068 LOCATIONS FOR 4K RAM
400 400 400 BOTTOM OF RAM
-3FF 3FF 3FF TOP OF PROM
1024 LOCATIONS
000 000 _ 000 BOTTOM OF PROM

Figure 2-29, Serial Interface Memory Map
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(5) 4-Line-to-16-Line Decoder/Demultiplexer -
Internal chip select signals are produccd by a  4-line-to-16-line  de-
coder/demultiplexer (SH C5, U25) under the control of the microprocessor. High
order address bits A10 through A12 and IO/M* perform the selection function when
strobed by WR* ANDed with RD*. Chips are enabled only when the chip select
signal is low. Table 2-22 lists the input signal conditions required to enable the
program memory PROMs (MEMI, MEM2), the data buffer RAMs, the 2651
Programmable Communications Interface, the 8255A Programmable Peripheral
Interface and line driver U22 which provides an output port (Port D) for
configuration switch S2.

TABLE 2-22. DEVICE ENABLING AND ADDRESSING

Inputs Enable Outputs

(RD*)GI(WR*) Al0 All Al2 10/M*

L L L L L PROMCS*

L H L L L 1K SEL#*

L L H L L 2K SEL*

L H H L L 3K SEL*

L L L H L 4K SEL*

L L L L H 2651 SEL*

L H L L H 8255 SEL*

L L L H H PORT D EN*
L = Logic Low
H = Logic High

(6) Programmed Instruction PROMs - The software
used to program the microprocessor resides in MEM1 and MEM2 (SH C3) and is
accessed by the PROM Address Latch (SH C2, U5) under control of the
microprocessor signal ALE (Address Latch Enable). Address lines A0 through A7
from U5 and A8 and A9 from the microprocessor (U16) provide the required 10-bit
PROM address.

2. Operational Description - This section contains a
description of the printer-recognized control codes, the communications protocols,
and three (3) major operational routines. The operation of the Short Line Interface
CCA or the Centronics-Compatible Interface CCA remains basically the same with
the Serial Interface CCA installed. See figure 2-30 for data flow information.
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‘ (@) Printer Control Codes - The printer will accept for
reception and transmission the user supplied ASCII control codes listed in table 2-23.
The printer control codes are used to control print and/or VFU or DAVFU,
ACK/NAK, and X-ON/X-OFF operations.

TABLE 2-23. PRINTER CONTROL CODES

ASCII Code Hex Value Octal Value

Received Codes

NULL (null character) 00 000
STX (start of text) 02 002
ETX (end of text) 03 003
LF (line feed) 0A 012
VT (vertical tab)* 0B 013
FF (form feed) oc 0l4
CR (carriage return) oD 015
DC! (select)* 11 021
DC3 (deselect)* 13 023
GS (start DAVFU load)* 1D 035
RS (stop DAVFU load)* 1E 036
US (most significant byte of IF 037

VFU command)*
DEL (delete code)*+ 7F 177

Transmitted Codes

ACK (acknowledge) 06 006
NAK (no acknowledge) 15 025
XON (clear to transmit) 11 021
XOFF (buffer overflow warning) 13 023

*Applicable only for VFU configuration.
+Switch-selected option.
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(b) Communications Protocols - The Serial Interface
CCA is capable of supporting three different communication protocols. Switches
$2-7 and S2-8 (SH C5) determine whether the serial data transmission will be in
simplex or duplex format. See table 2-19B for a definition of these switch settings.
The following paragraphs will provide a more detailed description of these protocols.

(1) Simplex with X-ON, X-OFF Communications
Protocol - By setting switches S2-7 and S2-8 to their off position, the printer will
operate in the simplex mode. In this mode, when the power up cycle is completed
and the printer is placed on line, Secondary Request to Send (SCA) will be set to its
on condition to indicate that the printer is ready to receive data. If the optional
signals Data Set Ready (DSR*) (CC) and Data Carrier Detect (DCD*) (CF) are
implemented, the Serial interface must also wait until these signals are active
before being able to receive data.

With SCA, DSR*, and DCD* on or active, the
Serial interface will now respond to the valid start bit which indicates the beginning
of character transmission. The character is then assembled and checked for parity,
framing, and overrun errors.

If a transmission error is found, a question mark
(?) will be substituted for the character in error. The character is then stored in the
Serial Interface CCA RAM data buffer. Note that no provision is made for data
error recovery in the simplex mode.

Data is loaded into the RAM data buffer in a
continuous flow until a paper motion command or other control code is received.
Refer to table 2-23 for accepted control codes. However, in order to prevent loss of
data, a control code must be received after not more than 132 printable characters.
All printable characters in excess of 132 will be ignored until a control code is
transmitted. At that time, data will be transferred to the printer parallel interface
line buffer for a print operation.

The interface will continue to receive data
while the printer is printing as long as the RAM data buffer is not full. The SCA
signal will go inactive to warn the user of a possible buffer full condition at the
following levels:

IK data RAM - 75%

2K data RAM - 85%

4K data RAM - 85%

Buffer full is possible when short line lengths or
multiple paper motion commands are being transmitted at baud rates lower than
1200 baud. The SCA signal will remain inactive until the RAM data buffer has
emptied to the following levels:
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IK data RAM - 50%
2K data RAM - 40%
4K data RAM - 40%

In the buffer full condition, either the RS232C
buffer overflow warning, or X-ON, X-OFF overflow warning procedure should be
followed.

. (@) RS232C (SCA) Buffer Overflow Warning -
When the SCA signal becomes inactive to indicate that the RAM data buffer is
almost full, data transmission can continue. However, it is recommended that the
user complete the transmission of the line in process and halt further transmission
until after a paper motion command is sent.

Transmission may be stopped after the
transmission of any data character, but an incomplete line may be stored in the RAM
data buffer. If the optional DCD* is implemented, the user should cause the signal
to become inactive after halting data transmission.

[f the above procedure is not followed and
the RAM data buffer is allowed to be fully loaded, Data Terminal Ready (DTR*)
(CD), activated when the printer was ready to receive data, will become inactive to
inhibit further data transmission. The printer will then print out the entire contents
of the RAM data buffer. To allow for an incomplete line that may have been loaded
when the buffer full condition occurred, an ASCII line feed (LF) will be inser‘~d at
the end of the printout to cause the incomplete line to be printed.

DTR*, inactive during the printing of the
buffer contents, will remain inactive until the printer is manually taken off line and
then placed on line again. At this point, the Serial interface is capable of receiving
more data.

(b) X-ON, X-OFF Overflow Warning - The user
has the option to monitor either the SCA signal or the Transmitted Data (TXD) (BA)
signal for busy conditions. XON, ASCII code (Hex 11), is transmitted to the user
along the BA line whenever SCA makes the transition from inactive to active.
XOFF, ASCII code (Hex 13) is transmitted to the user when the SCA signal becomes
inactive. An XOFF signal is sent to the user for every character received while in
the buffer overflow warning area. In this condition, the user must follow the same
procedure as detailed for the RS232C buffer overflow warning.

(2) Unblocked Full Duplex Communication Protocol
- In the unblocked full duplex mode, each line of print transmitted by the user must
be followed by an ASCII carriage return (CR). Upon receiving a CR code, the user
must wait for the Serial interface to respond with an ACK (Acknowledge) or NAK
(No Acknowledge).

A NAK response indicates that a parity,
framing, or overrun error has occurred and all data since the previous CR will be
destroyed. When a NAK is received by the user, the line must be retransmitted.
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(3) Blocked Full Duplex Communication Protocol - .
In the blocked full duplex mode, an ASCII code STX (Start of Text) must precede the
transmission of the data character block, and the user must limit the data block so
that it does not exceed the size of the interface RAM data buffer. The following
number of locations are available for the various size data buffers:

1K - 966 locations

2K - 2020 locations

4K - 4068 locations

After completion of the transmission of the
data block, an ASCII code ETX (End of Text) must be sent. The interface will ignore

all data not blocked by the STX and ETX codes. The user must then wait for the
interface to respond with an ACK or NAK.

A NAK response indicates that a parity,
framing, or overrun error has occurred and all data in the data block will be
destroyed. When a NAK is received, the user must retransmit the entire data block.

(c) Power Up Routine/Switch Routine - During the
power up routine, the RS232C signal SCA (Secondary Request to Send) is kept
inactive to indicate to the user that the printer is unable to receive data. For
current loop operation, the busy condition is indicated by the lack of current in the
PTXD loop (SH C2).

When power is applied to the printer, the system
reset signal, PWRES*, from the Timing and Status CCA (SH 36) is sent to the Serial
Interface CCA via the Mother Board CCA connector P2-20. See figure 2-31 for a
block diagram of the Serial interface data flow.

PWRES* provides the microprocessor's RESET IN*
signal (SH C2, Ul6) which sets the program counter to zero before proceeding
through the routines needed to initialize the devices on the Serial Interface CCA.
RESET IN* also sets the stack pointer to address Hex 7FD in the RAM data buffer,
initializes all microprocessor flags and pointers, and unmasks interrupt RST 6.5.

Meanwhile, RESET OUT resets the PPI and the PCI.
Following the reset operation, the PPl must be programmed before it can receive
command instructions from the microprocessor. This is done through the switch
routine during which the contents of Port B of the PPI (SH C2, Ul5) and of Port D.
(SH C4, U22) are input to the 8085A microprocessor.

Character length, odd/even/off parity, and the
number of stop bits are extracted from the input and loaded into the PCI mode
register 1. The baud rate data is written into mode register 2. The type of
communications protocol to be used is determined from Port D switches S-7 and S-8
and stored in flag bits D6 and D7 in the RAM data buffer address Hex IFF.
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Having completed the power up and switch routines,
PPI Port Cl (Ul5-15) will be checked for the presence of a READY signal. When
READY is high, the microprocessor interrupts are enabled. With READY high, a
high ONLN signal at Port C3 (U15-17) will cause an enable transmitter command to
be sent to the PCI command register. This command will enable the PCI trans-
mitters and receivers, force DTR* and RTS* to low active, and reset th error flag.

At this point, the RAM data buffer is checked to
determine if it contains data to be sent to the parallel interface CCA. Under
power-up conditions, the RAM data buffer should be empty, and this is ascertained
by loading (Hex OFF) into the microprocessor H and L registers and adding this to
the contents of the word count registers B and C. A carry indicates the presence of
data.

A "no carry" condition will set the SCA mask and
send this information to the PPI control register to inactivate the BUSY signal at
PPI Port C6 (Ul5-11). The XON (Hex 11) character will then be loaded into the
transmit data holding register of the PCI to be sent over the TXD (BA) line (SH C4)
or ATXD+ (SH C1) as notice to the user that the printer is ready to receive data. If
Data Set Ready (DSR*) and Data Carrier Detect (DCD*) options are implemented,
the printer must also wait for these signals to be active before receiving data.

(d) User to Serial Interface Data Transfer - After the
printer is ready to receive data, a low input to the PCI on the normally high RXD
line constitutes a valid start bit. All data received by the PCI must be in the
following format: start bit, 7 (optional 8) character bits with the LSB first, parity
bit if used, and one (1) stop bit (optional 2 stop bits).

Input data is checked against the mode instructions
which previously had been set in the PCI's mode registers by the CPU. A parity
error will cause a parity error flag to be set in the status register. Failure to detect
a valid stop bit will set a framing error flag. Note that the setting of an error flag
does not sop the operation of the PCI.

The completed character is then loaded into the
PCI's receive data holding register. RXRDY* is activated to notify the
microprocessor that a character is ready to be fetched. If the microprocessor does
not fetch the assembled character and complete a read operation before the next
completed character is ready for the receive data holding register, an overrun error
flag will be set and the character will be written over and lost.

Upon receiving a high signal at UI6-8, the
microprocessor will enter the RST 6.5 interrupt routine, which pushes the program
status word and the contents of the registers onto the program stack and calls up
the write routine. The first step in the write routine inputs the contents of the PCI
status registers and checks for set error flags.

If no error flags are set, the character data is read
from the PCI receiver and stored in a temporary register to be tested to determine
if it is a US code, Null code, or a Select code (DC1). See table 2-23 for the ASCII
control codes. The US and DC1 codes are utilized by the Serial Interface CCA only
when the Centronics-Compatible Interface CCA is installed. DC1 is recognized only
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after the first time the printer is put On Line by pressing the ON LINE switch. If
the test shows that the data is a US code, it will be stored in the next location of
the RAM data buffer and the program will return from the RST 6.5 interrupt to
await the next RXRDY * signal from the PCI.

The Null code (Hex 00) is used only to pad the data
stream to prevent filling the data buffer at baud rates of 1200 and above (2400 baud
for the 600 LPM). Since it is not printed, it is not loaded into the RAM data buffer.
Therefore, the appearance of the Null code will cause the program to return
immediately from the RST 6.5 interrupt to wait for the next RXRDY* signal from
the PCI.

The Select code (DC1) (Hex 11) is not stored in the
RAM data buffer, but is sent immediately to the PPI, Port A; and the PPl command
register is notified to set PC7, which will furnish the STROBE* signal nceded to
transfer the Select code to the Centronics-Compatible Interface CCA. Note that
the strobe polarity switch, Sl-1, must be off to provide a low true strobe signal.
After sending the Select code, the program will reset the STROBE* signal and
return from the RST 6.5 interrupt.

If any error flags were set when the PCI status
register was checked, Port D will be input to the microprocessor accumulator and
the position of S-6 (SH C5) tested to determine whether parity should be ignored. If
switch S2-6 is off, the program will check for framing and overrun errors and branch
to the error routine. If the S2-6 switch is on, the routine branches immediately to
the error routine.

In the error routine, the data is first read from the
PCI receiver to prevent future overrun errors. The PCI receiver is enabled and the
status error flags are reset. In the simplex mode, a question mark (?) is stored in
the RAM data buffer in place of the questionable data. In the duplex mode, the
microprocessor's error flag, D2 of flag, is set and later will cause a NAK to be sent
to the user.

If the character read from the PCI receiver was
neither a Null code nor a Select code, and the printer is configured for the simplex
communications mode, the write pointer is loaded into the microprocessor's H and L
registers, and the character data is moved into the RAM data buffer. The next
write pointer value is calculated and the word counter is incremented.

In the duplex mode, line or full text duplex is first
ascertained. In line duplex, the data is tested to determine if it is a Carriage
Return (CR) which signifies the end of a line of transmission. Whether CR or
character, the data is stored in the RAM data buffer and the word counter is
incremented. However, after a CR, the error flag (flag bit D2) is checked and, if
set, sets the NAK flag before returning from the RST 6.5 interrupt.

In the full duplex mode, no data will be stored in the

RAM data buffer until a STX (Start of Text) code is received on the RXD input of
the PCI (SH C2). Once transmitted, the STX code is not printed, but the program
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sets the write-ok flag before returning from the RST 6.5 interrupt. If the data is
not an STX code, and the write-ok flag had previously been set by the transmission
of STX, the data is stored in the RAM data buffer.

An EXT (End of Text) code signifies the end of a
block of transmission and sets the send-ok flag and resets the write-ok flag in the
microprocessor. The error flag, flag bit D2, is then checked and, if set, sets the
NAK flag before a return from the RST 6.5 interrupt.

(e) Serial Interface to Parallel Interface Data Transfer

- Once data has been loaded into the RAM data buffer, the PPI Port C inputs are
tested to see if the parallel interface signals READY, ONLN, and DEM are active
(SH C2, U15). When these conditions are met, the RAM data buffer is checked for
empty and half-full conditions. If neither of these conditions occur, the protocol
mode is tested.

In the simplex mode, transmission of data begins
immediately. In the duplex mode, the send-ok flag must be set and a check of the
NAK flag made before transmission of the data to the parallel interface CCA can be
begun.

After monitoring the ONLN signal to assure that the
printer is still on line, data is fetched from the k.M data buffer, moved to the
microprocessor accumulator and from there sent to Port A of the PPI. A set strobe
command is then sent to the PPl command register to provide the STROBE or
STROBE* signal that notifies the parallel interface CCA that data is available on
the DATA 1 through DATA 8 lines.

The function of the STROBE signal in the
handshaking sequence and the manner in which data is handled by the printer after
the STROBE signal is dependent on the type of parallel interface CCA installed.
See figure 2-3 for the standard Short Line Interface CCA data transfer timing and
figures 2-7 and 2-8 for the Centronics-Compatible Interface CCA data transfer
timing.

After the data is transferred to the parallel
interface CCA, the strobe is reset and the word counter is decremented. The
program then returns to await another active DEM signal to signify that another
byte of data can be transferred to the parallel interface CCA.

In the duplex mode, when READY, ONLN, and DEM
are next active, an ACK signal will be sent to the user via the PCI transmit holding
register and the TXD line. The ACK signal indicates that the data has been
received without errors.

2.3.2 Processor CCA

The Processor CCA houses the printer master program and directs
the execution of program instructions. It controls and stores data, monitors
character band identity and position, generates all necessary enabling signals, and
provides for system housekeeping functions.
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Two (2) different Processor CCAs are used in B-Series printers.
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