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PREFACE

This manual provides the information necessary to understand
NEC SPINWRITER printer machine operations., Comments to this
manual are solicited. Please address comments and corrections
to:

NEC Information Systems, Inc.

5 Militia Drive

Lexington, MA 02173

ATTN: Technical Publications Department

Diablo is a trademark of Yerox Corporation, Inc. SPINWRITER is
a trademark of NEC Information Systems, Inc.

HOW TO USE THIS MAMUAL

This manual is organized into eight chapters. Chapter 1 offers
a general description while Chapters 2 through 7 describe in
detail the operation of each logic board on a signal 1line
basis. Chapter 8 presents a description of SPINWRITER mechan-
ical systems. Block diagrams, circuit diagrams from schematics
in the maintenance manual, timing diagrams and flow charts are
employed to further illustrate subjects discussed. HNote that
all memory addresses are hexadecimal unless otherwise noted.






CHAPTER 1
GENERAL DESCRIPTION

This manual provides service persconnel with SPINWRITER printer
operation sequence and circuit description information. Block
diagrams, and timing diagrams illustrate subjects discussed.
Refer to the SPINWRITER Maintenance Manual, Doc. No. 10000, for
logic diagrams, electrical schematics, wiring diagrams, and
illustrated parts breakdowns.

The SPINWRITER Models 5500/5510/5520 are high-performance, ser-
ial, £full character printers. An 8080A microprocessor-based
control system sequences the printer functions. Several types
of interfaces are provided for installation in standard EIA
systems, 8080 Bus Interface Systems, or for compatible replace-
ment in existing systems.

The SPINWRITER logic (Figure 1-~1} consists of the processor
board, servo board, driver board, and a power supply. Models
5510R/5520R also have an operator control panel logic board
and, in addition, Model 5520R has kevboard logic.

1.1 PROCESSOR BOARD

The processer board consists of twoe sections: controller
interface circuitry and the microprocessor system (MPS). The
interface circuitry matches host system data and control
signals to the SPINWRITER, while the MPS provides svstem
contrel for all SPINWRITER operationg via the machine control
Input/Output (1I/0) ports.

There are nine types of interfaces: seven are incorporated on
individual kinds ¢t processor beoards; the eighth interface,
current loop type, 1isg packaged on a separate logic board
(G9BMY) and is used with the EIA standard RS-232-C type proces-—
sor board (G9CUR); and the ninth interface, Centronics-type, is
packaged on a separate logic board (GI9BNA) and is used with the
output device adapter (ODA) type processor board (GY9BNB) .

In Model 5520 units, the MPS portion of the processor board
centrols all printer functions including selection, status,
data transfer, and timing. These functions are carried out by
an internal program which periodically scans the operator con-
trol panel and interface and performs other "housekseping”
functions. When an input signal is received from either the
communications link or the control panel/kevboard, the mailn
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Figure 1-1 SPINWRITER Block Diagram

program ig interrupted and Jumps to a service routine., Incom-
ing data is temporarily stored in memory, and then program
control is restored to the main program where processing is
executed, monitoring the data stored in memory. User data re-
ceived for printing is stored in a buffer until the processor
converts the data characters into print thimble position infor-
mation and sends commands to the servo control system to start
the print cycle.

Feedback signals from SPINWRITER electromechanical units are
also stored in temporary memory for use by the main instruction
program. Control signals to SPINWRITER subassemblies and re-
sulting feedback signals are routed via several I/0 ports. The
data transmission process is serviced periodically by the con-
treoller. The SPINWRITER firmware instructions located in
memory initiate and control all these operations.

1.2 SERVO BOARD

The serve board logic circuits receive positional and control
information from the processor to c¢ontrol the carriage drive
(spacing) motor, the print thimble {rotate) motcor and the ver-
rical position (print thimble 1ift) coil. The servo board re-
ceives rotate and spacinag servo data signals from the processor
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board in digital form, and converts them to analog signals
representative of the direction and distance to be movad. The
sarvo board combines these analog signals with feedback signals
from the servo position transducers to provide input to the
driver board power amplifiers. The servo board also contains
rhe sense cirecuit for the vertical print thimble 1lift coil
signal. This signal is returned to the MPS.

1.3 DRIVER BOARD

The driver board contains the power amplifiers which supply
print drive voltages to the spacing and rotate motors, and the
vertical print thimble coil. The driver board also contains
decoding logic and drive circuits to control the remaining
printer mechanisms: the line feed motor, hammer coil, ribbon
coler change coil, and ribbon feed motor.

1.4 OPERATOR CONTROL PANEL LOGIC BOARD

This logic board provides access to the processor for selection
of impression, parity., speed, line feed, spacing, form length,
and form feed commands. Keyboard signals are routed to the MPS
via the control panel ‘data bus.

1.5 KEYBOARD LOGIC

The keyboard logic circuit board enables access to the proces-
sor via the control panel to provide input of control, numeric,
and alphanumeric information and commands. User data from the
keyboard is transmitted, one character at a time, as the keys
on the keyboard are depressed.

There are two types of SPINWRITER kevybhoards. O©One has an ASCII
key set, the other both ASCITI and APL character setfs. The
ASCII characters are engraved on the top of the key caps. The
APL characters and symbols are engraved on the front of the key
caps. Selection of the ASCII or APL character set is accom-
plished by either the ™ASCII/APL" switch on the accompanying
controel panel or by program conktrol.

1.6 POWER SUPPLY

The power supply provides five dc regulated output voltages:
+5v, +1l2v, -12v, +17v, and -17V. It is a compact, lightweight,
built~in power supply containing four printed circuit boards:
Pl, P2, P3, and G9BMT. The power supplv consists of an ac vol-
tage regulator and a dc veltage regulateor. The switching and
control circuits of the ac regulator provide input current to a
constant voltage transformer (CVT). The regulated dc outputs

are derived from stepped-down, requlated ac voltage supplied by
the CV7T.



1.7 RELATED DOCUMENTS

The following documents provide supplemental information on the
SPINWRITER series of printers and terminals:

14600
10002
10003
10004

10005

SPINWRITER Maintenance Manual

Model 5500 Operator's Guide

Models 5510 and 5520 Operator's Guide
Model) 5300 Product Description

Models 5510 and 5520 Product Description



CHAPTER 2
PROCESSOR/INTERFACE BOARD

The processor board (Figure 2-1) contains the microprocessor
system (MPS). and the controller interface circuitry. The
processor board is numbered according to the type of interface
employed:

e GI9CUR, GSDWH, GI9DWJ EIA Standard R§=-232~C

e G9CUP Diablo-Compatible

e GSCUQ 8080 Bus Line

8 G9CUT Qume-Compatible

« GI9BNB ODA

® GY9BNA Centronics-Type Signal Conversion

e GOBMY Current Loop Signal Conversion

— —_——— e — — ——
. ftm KEYBOARD SIGNALS
1{ » 5520 0HLY}
mreRd ATDRESS 3us | (330 AR A
PROCESSOR
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SYSTEM |
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|

< MBS DATA BUS |
< CONTROL 305 } l PRINTER
7 v 1
' = CONTROL
| | stsnacs
MICROPROLESSOR SYSTEM (MPS) | ]
PROCESSIR BOARD J
4TNTERFACE LOCATED ON SEPARATE PCEB
FOR CYRRENT LDOP AND CENTRAMICS-TYPE
MODELS
+#50ME MODELS HAVE UNIDIRELCTIOMAL
DATA INPUT LINES w4 -00%

Figure 2-1 Processor/Interface Board Block Diagram
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The migroprocessor systems are virtually identical except for
the SPINWRITER firmware programs stored in read only memory
(ROM} and for the respective machine control input/output (I/0)
port allocaticons. Two SPINWRITER models, Current-loop type and
Centronics-type, require further controller signal conversion
which is supplied by the G9BMY and G9BNA circuit boards, re-
spectively.

Section 2.1 provides an outline of operation for a serial
interface processor board. Alsc discussed are the circuits and
signals common %to all types of processor beards. Sections 2.2
through 2.6 discuss the individual processor board controller
interface circuitry, interface signals and timing. Sections
2.7 and 2.8 discuss the signal conversion hoards used with the
current loop and Centronics~type models.

2.1 OQUTLINE QF OPERATICHN

There are two basic types of SPINWRITER interface systems,
serial and parallel. 1In serial systems the processor controls
the machine contrel I/0 port and the Universal Synchronous/
Asynchronous Receiver/Transmitter (USART), upon interruption,
by executing the microprocessor unit (MPU) instructions stored
in ROM. 1In parallel interface systems the controller commands
processor operations via T"handshaking" signals while the
processor controls machine functions wvia the machine contrel
I1/0 ports.

The serial interface processor board controls the machine con-
trol I/0 Port and the USART by reading out and executing MPU
instructions stored in ROM. The proper execution of these
firmware instructions by the MPU enables the SPINWRITER to send
and receive data, convert data into the printer's internal
print code and generate control commands to the printer's mech-
anical units.

The random access memory (RAM) buffer is used for MPU process-
ing, for the receive and transmit data and alse as an informa-
tion buffer for the mechanical position data of the SPINWRITER
subassemblies. The firmware instruction program stored in ROM
controls the operator control panel/keyboard., The mechanical
parts and the processing of data to and from the EIA interface
are controlled by interrupts.

The main functions of the printer monitor program (i.e., the
SPINWRITER firmware) are to periodically scan the operator con-
trol panel/keyboard data port, perform the output commands to
the operator control panel indicators and USART. When an input
signal 1is received from the communications 1link (via the
USART), the MPU is interrupted by the interrupt controller and
jumps te an interrupt service subroutine. During this service



subroutine, the input data is stored in the buffer {RAM). Then
the program returns to the same point in the main routine where
it was interrupted and it continues processing.

The input data is received by the interrupt subroutine and
processed by the main routine. The firmware converts the re-
ceived data in the buffer inte internal codes to make logical
decisions concerning character selection, spacing, line feed,
ete. For example, if the data 1is representative of a print
code, the MPU compares the type and position of the character
to be printed to the current position of the mechanical parts
stored in the RAM. Then the MPU calculates (1) the shortest
direction and distance to be moved for print thimble rotation,
(2) vertical print thimble plane to be selected and  {3) any
spacing or line feed required to print the new character. Next
the MPU outputs the applicable commands via the MPS machine
control I/0 ports (Figure 2-1). Then servo board and driver
board drive the mechanical parts in accordance with the inform-
ation from the I/0 port(s).

The feedback signal(s) from the mechanical parts in operation
initiates the event counter(s) of the I/0 port(s). When a
mechanical movement stops, the I/C port sends an interrupt to
the MPU.

Sections 2.1.1 through 2.1.3.9 discuss circuits and functions
common to all SPINWRITER models. Diagrams and data, from GICUR
schematics, are used as an example to enhance descriptions
where needed. Section 2.1.3.10 describes the G9BNF operator
control panel/keyboard interface. This information is similar
to other control panel/keyboard interfaces.

2.1.1 Microprocessor Control System (MCS)

The MCS (Figure 2<2) consists of an 8-bit microprocessor unit
{(MPU}, an 8224 system clock generator, and the 8228 system bus
controller.,

The 8080 MPU (Figure 2-3) is an 8-bit microprocessor contained
in a single 40-pin integrated circuit (IC) package. It has an
8-bit wide, bidirectional data bus used for both input and out-
put, and a le-bit address bus capable of directly addressing up
to 65K bytes of memory or I/0 locations. MPU instructions in
the form of a microprogram are located in memory, from where
they are sequentizlly read out and exacuted. The MPU contains
the instruction register (IR), the program counter (PC), the
memnory address register (MAR) not shown. in PFigure 2-3, the
stack pointer ({SP), other registers and the logical operation
circuit.

The 8080 MPU is driven by the 2.048 MBz, two~phase clock from
the 8224 Clock Generator, (Figure 2~2}). The 8288 System Con-
troller and Bus Driver performs two functions as it's name
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implies. The eight bit, bidirectional bus driver provides buf-~-
fering between the MCS data bus and the MPS data bus. On the
processor side minimum input voltage requirements (3.0V) are
exceeded. On the system side, the driver is capable of ade-
quate drive current (10 ma) for connaction of a large number of
memory and I1/0 devices to the bus. The data bus output lines

can be forced into a high impedance state by use of the BUSEN

input. MPU status signals on the data lines are latched by the
8228 at the beginning of each MPU machine cycle by the STSTB
signal. These latched signals generate "active low"” control
signals for direct interfacing to system components when gated

with MPU control signals.
3 Memory Read (MEMR)
e Memory Write (MEMW)
e 1I/0 Read (I/0 R}
s I/0 Wirite (I70 W)

e Interrupt Acknowledge (INTA)

2.1.2 Memory

The firmware program stored in the Read Only Memory 458D eras-
able type EPROM chips (Figure 2-4) controls SPINWRITER machine
operations. The RS-232-C board contains eight of these 1K x 8
ROM's (%21 - 28). These ROM's have been assigned a 16 bit
hexidecimal (H) address range from 0000H to 1FFFH. Decoders
develop ROM Chip Select signals ROMCSO through ROMCS7 to enable
one of the eight ROM's while the lower 10 address bus lines
{AR0-9) are used to select one of +the selected chip's 1024
memory locations.

The main program, which is stored in ROM, is normally sequenced
in ascending memory address order. Interrupts and Jjump com~
mands can vector MPU operaticons to subroutines located in other
areas of ROM or to data stored in RAM. In any event, Drogram
control is eventually restored +to the next main program
address. Incoming data, machine position, and status informa-
tion are tempeorarily stored in Random Rccess Memory 2111 type
RAM chips. RAM has been assigned an address range of 2000H
through 21FFH. AD2000, coupled with AB8, provides chip select
ro one of the two pairs of 256 x 4 RaM'S (29,212 or 210,Z211),
while the lower eight address lines (ABG-7) salect one of the
256 memory locations.

2.1.32 Machine Control Input/Qutput Ports

There are two types of processor I/0 ports: machine control
ports described here and controller interface ports discussed
in Sections 2,2 to 2.8. Machine control ports transfer command

2-6
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and status signals to/from the SPINWRITER mechanisms. Printer
control 1/0 consists of 8255 Programmable Peripheral Inter-
faces, an 8259 Programmable Interrupt Controller, and the 8233
Event/Counter Timer (Figure 2-3),

The 8255 Programmable Peripheral Interface (PPI) {transfers con-
trol commands to/from the printer mechanisms. These control
commands include velocity and direction of print thimble rota-
tion, velocity and direction of carriage spacing, print thimble
plane, length of paper feed, ribbon feed, and hammer impression
commands .

The 8259 Programmable Interrupt Controller informs the MCS when
a peripheral device or servo system wants program attention.
If the MCS wants to accept the interrupt, the controller will
place a 3~bit code on the data bus that specifies to the MCS
the ROM memory address location of the appropriate control pro-
gram.

The 8253 Event/Counter Timer informs the MCS that a particular
event has or hag not been completed in a specified time frame.
For example, at the start of a space cperation, the space timer
is loaded with a time interval measured in milliseconds. A
start command ig issued to the carriage to initiate spacing.
If the specified space time expires before carriage motion
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stops, the timer will cause an interrupt to the MCS indicating
a carriage malfunction or a physical restriction. The 8253
timer receives timing commands for the rotate and space func-
tions.

The MCS employs memorv-mapped I/0 techniques to increase system
throughput by allowing the MPU data registers as well as the
accumnulator to be utilized during I/0 operations.

The following text describes machine control port functions;
port addresses follow the titles., A port is defined as ocne to
eight of eight available lines located at the hexidecimal (H)
addresses indicated. Refer to SPINWRITER schematics
136-100235-036, -037, and -038 for the following discussion.

2.1.3.1 Rotate Port (3000H)

The rotate port outputs the commands to the rotate serveo cir-
cuitry on the servo control board. The commands consist of
three lines for rotate velocity data and twe lines for direc-
tion data (CW and CCW). The rotate servo can be assigned the
position mode by placing both direction control lines at a high
level. Table 2-1 indicates the control functions of the rotate
port signals,

Table 2-1 function of Rotate Port Signals

SIGNAL NAME STOP SPEED {MAX) SPEED (MIN)
RTVELAL - LO HI
RTVELBL - LO H1
RTVELCL - L.O HI

SIGNAL NAME STOP CLOCKWISE COUNTERCLOCKWISE
RTXXCWO HI LO HI
RTXCCWO HI HI LO

2.1.3.2 Line Feed Port (3000H)

The line feed (LF) port outputs the paper feed command to the
paper feed stepping motor. The driver circuit is located on
the power driver board. The LF command consists of excitation
phase data (@a0,4A1 and @BG,@BLl) to enable the LF stepping
motor and a motor control signal (LF HOLDGO) to stabilize and
hold the motor's present angular position.



2.1.3.3 Carriage Port {3001H)

The carriage port outputs commands to the spacing servo circuit
located on the servo control board. The spacing command con-
sists of three lines for velocity data and two lines for direc-
zion data (FWD or REV). The direction commands are also used
to assign to the servo system the positioning mode of opera-
tion. Table 2~2 lists the control functions of the c¢arriage
port signals.,

Table 2-2 Carriage Port Signal Functions

SIGNAL NAME STOP SPEED (MAX) SPEED (MIN)
SPVELAL - LO HI
SPVELBL - Lo HI
SPVELC1 - LO g1

SIGNAL NAME STOP FORWARD REVERSE
SPXFWDO HI LO HI
SPXRVSO HI 31 LO

2.1.32.4 Vertical Port (3001:H)

The wvertical port outputs the command to the vertical driver,
located on the servo control board, to provide wvertical drive
motion ({lift-down) for the print thimble. The vertical command
consists of two lines, down and lift.

VTDWNO
Print Thimble Vertical Drive
VTLIFTO

2.1.3.5 Hammer Drive Ports (30024, 80G1H)

The hammer drive port outputs the command to the hammer drive
circuit located on the drive board. The hammer command con-
gists of six lines for the hammer imprezsion data and one line
to control the hammer drive time.

HMDRIVI Hammer Drive Time (3002H)

HMIMPAO
HMIMDPRO )
HMIMPCO
HMIMPDO s

Hammer Impression {(8001H)

HMIMPEQ
HMIMPFO

210



2.1.3.6 Ribbon Feed Port (6002H)

The ribbon (RB) feed port outputs the command to the ribbon
feed driver located on the driver board. The ribbon feed com-
mand consists of excitation phase data and a control line (RB
FREE) to inhibit the phase data from reaching the ribbon feed
stepping motor. The ribbon feed motor does not have a heold
command .

RB FEED #A
Ribbon Feed
RB FEED #B
EB FREE Inhibit Ribbon Feed
RB END End of Multistrike Ribbon Cartridge

2.1.3.7 Ribbon Color Change Port (3C002H)

This port outputs the signal to the ribbon color change driver
located on the driver bhoard. When the command RBCDV1 is low,
spring tension will raise the ribbon into the black ink posi-
tion. 1If RBCDVY. is high, a solenoid is activated to pull the
ribbon cartridge down into the red ink position.

2.1.3.8 Drive Lock Port (3002H)

The drive lock port outputs the signal to de—energize the power
driver circuits. If the MCS has detected a malfunction in the
printer mechanism, the MCS will force the signal line DVLOCKI]
low. DVLOCK1l being low will cause the drive lock circuit on
the power amplifier board to remove power from the printer's
drive electronics.

2.1.3.9 S8tatus Port (3002H)

The status port inputs the following printer mechanical system
feedbhack signals to the MPS: Paper End, Cover Open, 5pace
Home, and Rotate Home. These feedback signals inform the firm-
ware program of the condition of SPINWRITER mechanical posi-~
tions and interlocks.

2.1.3.19 Control Panel/Kevboard Port (Models 5510, 5520 Only)

This interface port provides a path for data and control sig~
nals between bthe GIBNF control panel/keyboard and MCS. Infor-
mation 1is transferred to the MCS via main instruction program
scanning of control pansl switch selections and keyboard hexa-
decimal codes after a key is depressed. In this way provision
is supplied on command £from control panel and/or kevhoard to,



{1} allow MCS control of printer mechanisms or (2) output user
data and signals. Kevboard user data is transmitted one
character at a time, as the KkKeys are depressed, to a 16
character storage buffer.

Circuit Description {G9CUR})

Integrated circuit 233, a three-port device, is used primarily
ko input operator control panel and keyboard data to the micro-
processer. One port, addressed at 6001H, commands the control
panel logic circuits while the second port, addressed at 6000H,
inputs control panel and keyboard data signals to the micro-
ProCessor. The third port, addressed at 6002H, provides an
interface between the microprocessor system and the host system
output inhibit commands. Refer to 5510/5520 Microprocessor
Logic Schematic - GI9CUR, drawing 136-100235-036.

Operator control panel switches and keyboard keys are read from
address 6000E after a command word is sent to address 6001H.
When reading this data, three bits (bit 0 througb 2) should be
set in address 6001E depending upon the type of data to be
read. Table 2-3 lists address assignments for operator control
panel and keyboard functions.

The ports on the command address 6001H are as follows:

Address 6001 Port

INPUT BIT O
INPUT BIT 1
INPUT BIT 2
KEYBOARD - RESET
ALARM - LAMP
BUZZER

Bit

N W o

2.2 BIA STANDARD RS-232-C INTERFACE (G9CUR)

This serial interface is fully implemented and contained on the
GO9CUR processor board (see Figure 2-6 and SPINWRITER logic
diagram 136-100235-036). This section describes the controller
interface circuitry, refer to Section 2.1 for machine control
circuitry.

2.2,1 Circuit Description

This interface employs an 8251 USART (249; receiver/transmitter
that is controlled by the microprocessor firmware program. 229
outputs the switch selected baud rate to the baud rate genera-
ror 222 and 223. Received serial data is converted into paral-
lel data. Presence of serial data (Rx RDY) is signaled to the
MCE via an interrupt. When the interrupt is acknowledged, re-
ceiver data is stored (up to 256 bytes or characters) in RAM.

2-12



Table 2-3 Control Panel/Keyboard Port Signals (G9CUR)

COMMAND RESPONSE
ADDRESS 6001 ADDRESS 6000

(BIT 2, 1, 0) BIT PORT

RESET

TEST

SET TOF.

FF

LOCAL-LF
FULL DUPLEX

Q00

Db WO N = O

SPp 10P

LF 8P

SPEED LOW

SPEED HIGH

PARITY ODD

PARITY EVEN
IMPRESSION - LOW
IMPRESSION - HIGH

col

=1 O U A B D

010

o
i
-~

FF LENGTH

OPTION SPEED A
OPTION SPEED B -
aAsSCii, 1; Jis, 0
BUFFER STATE
CURRENT LOOP

011

LI B O

LOCAL
AUTO-LF
UC ONLY
BREAK

1040

Wk~ o

101 0-6 KEYBOARD DATA
7 KEYBOARD DATA ACK

Data characters from the processor in parallel format are <on-
verted to serial format for transmission to the host system.
The data transmission process is serviced periodically under
MCS program control. 7249 signals the processor when it has
completely received a character and requires service. Z49
controls all c¢of the handshaking signals regquired to operate
with telephone modems. 249 also provides data buffering, code
conversion, and formatting processes for both received data and
data transmitted. Port allocation information is shown in
Table 2-~4. Addresses 7000H, 7001E, and B8000H hawve been
assigned for communications interfacing.

2-13
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Figure 2-6 RS-232-C (G9CUR) Processor Board Block Diagram

Table 2-4 G9CUR Memory-Mapping Allocations

ADDRESS READ/INPUT WRITE/OUTPUT
(Hexadecimal)
0000~ 1FFF Program Memory Read
2000—= 21FF RAM Read RAM Write
30090 Rotate Commands, LF Drive
3601 (Spacing) Commands, Verti-

3002 {LOW)

cal Drive

Ribbon-Down, Ribbon Hold,
Hammer Drive, Drive Lock




Tahle 2-4 GOCUR Memory-Mapping Allocations {(contd}
ADDRESS READ/INPUT WRITE/OUTPUT
(Bexadecimal)
3002 {HIGH) Paper End, Cover Open,
SP-Home, RT-Home
3003 3000 Port or Control Command
4000 Rotate Event Counter Rotate Event Counter
4001 Spacing Event Counter Spacing Event Counter
4002 Timer Timer
4003 8253 Timer/Event Counter
Control Command
5000 Status Read 8259 Interrupt Controller or
Command
5001 Interrupt Mask Interrupt Mask
6000 Operator Control Panel,
Keyboard~Response
6001 Operator Control Panel,
Keyboard-Commands
6002 (LOW) Ribbon Feed, EIA Interface
Control
6002 (HIGH) Ribbon End, EIA
Interface Control
6003 6000 Port or Control Command
7000 USART Rx Data USART Tx Data
7001 USART Status Read USART Control
8000 Baud Rate Factor
8001 Hammer Impression Contrel
8002 (LOW) Option GCutput
3002 (HIGH) Reset, Cption Input
8063 8000 Port or Control Command

2.2.2 8ignal Line Characteristics

The area within the broken lines of Figure 2-7,
tional BRleock Diagram,
scribed in this section are:

voltages,
conver ter.

The

data coding and format,

is described in

in above

Interface Func-
this section. Also de-

signal names and their functions,
and the

input/output level

interface between the SPINWRITER and the modem satisfies
EIA Standard RS-232-C and CCITT recommendaticn V.24,
cations which. are requested
are related directly t¢o the SPINWRITER,
rion,

Specifi-
mentioned documents and
are quoted in this sec-

Modem information is not given in this manual.
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Figure 2-7 G9CUR Interface Functional Block Diagram

® Modem Compatibility - The SPINWRITER can be connected to
Bel)l type 103A and 113A or their equivalent modems. An

acoustic coupler can also be connected in lieu of a
modem.

# Functional Description -~ The main purpose of the inter-
face is to match SPINWRITER TTL logic signals to 12V
{(nominal) modam signal lewels. The SPINWRITER can also
be matched to signal levels of +25V, the RS-232-C EIA
standard limits.

The SPINWRITER sends signals of approximately +8V +to the
modem. Data is transferred between the SPINWRITER and modem
only after the ready status of the SPINWRITER is confirmed.

Accordingly, no data losgs is expectad. Table 2-5 describes EIA
signals and their functions.

N
i

16

LT



Table 2-5 RS8-232-C Interface Signals
PIN

4 EIa SIGNAL NAME FPUNCTION

1 BA Proteétive Ground This pin is not used in the SPINWRITER.

2 BA Transmitted Data The serial, ASCII coded digital data
being transmitted by the SPINWRITER.
This line is in the "mark" state {low)
between characters, rises for logic 0,
and drops for logic 1.

3 BB Received Data The serial, ASCII coded digital data
being received by the SPINWRITER. This
line must be held in the "mark™" state
between characters, and should go high
for leogic 0, low for logic 1.

4 CA Reguest to Send Goes high whenever power is on, Data
Set Ready line is high, SPINWRITER is
in Remote Mode and Data Terminal Ready
is active.

5 CB Clear to Send Must be on (high) for SPINWRITER data
transmission., If off, no data c¢an be
sent. {(Ramote mode.)

6 cC Data Set Ready Must be on (high) for SPINWRITER
operation. If off, no data can be
received. (Remote mode.)

7 AB Signal Ground Ground reference for all other inter-
face signals.

8 CF Received Line Carrier Detect

Signal Detector
9 - Keyboard Inhibit See HNote
10 - Print Inhibit See Note
11 - Reset See Note
19 sCA Reverse Channel On (high or low depending upon posi-
tion of switch 5 on operator control
panel) when SPINWRITER data buffer is
full or a SPINWRITER error has oc-—
curred.
20 CD Data Terminal on (high) when SPINWRITER power 1s
Ready on and SPINWRITER is not in local
mode .
23 CH Data Signal Rate Not connected inside SPINWRITER.
Selectoer Iincluded only for possible future use.
Mote: These lines are connected and can be used.

2-17




2.2,2.1 Signal Level

The SPINWRITER can receive an input signal level of +25V and
the output signal from the SPINWRITER is set at approximately
+8V. From now on, these signals are called +12V (nominal) and
Z12v (nominal). The status of the data signal is indicated by
"Mark" and "Space". "Mark" is represented by the logic 1 and
"Space™ is represented by the logic 0. All other signals (con-
trol signals) are indicated by "on” and "off". Table 2-6 ex-
plains the relationship among these signals and the levels of
voltage. Pigure 2-8, Input Signal Threshold Levels, illus~-
trates the area to assure "OFF" and "ON" (or Mark and Space) of
input signal.

Table 2-6 RS~232-C Interface Signal Terminology

DATA CONTRCL NOMINAL
CIRCUITS CIRCUITS VOLTAGE
MARE ("1™} OFF ~-12v
SPACE ("0"} oN +12V
DEFINED DEFINED DEFINED
(MARK? {SPACE) (MARX)
ofFF ON OFF
+12V
: +3v
J \
oY ! \
i -3V
-12¥
CONTROL SIGNALS AND RECEIVED DATA 14-008

Pigure 2-8 1Input Signal Threshold Levels

2.2.2.2 Data Pormat

Figqure 2-9 illustrates ASCII upper case character (K) data ot
either the transmitted data line or the received data line.
The wvoltage level is +12V {(nominal). The character period will
vary as the baud rate changes. When no data is on line, the
status is "Mark". The bedginning of the character is the start
bi* which is the first movement from "Mark" toc "Space”. Each
of seven bits comes on the heels of the lighter bit with the
parity bit following them and then the last stop bit(s}.

N



START

BIT CODE BITS {CHARACTERK)
L ™,
f \V4 ™,
STOP
12V I 2 3 4 | 5 6 7 P TS
{SPACE)} -
0 I f a] { o) ot 0 | H :
ov - - - ‘
—12v !
{MARK)

EARLIEST POINT AT WHICHA
A_ 110 BAUD, TWO STOPBITS  NEXT CHARACTER MAY START.

START STOP
8t aIT
f"LW
i 12|l 3|4 |85 (6] 7P ‘
+12V
(SPAGCE) ==
o | t]loji1jo oftjolit
ov - - . :
-2V - ——
(MARK) EARLIEST POINTS
B. 150, 300,600 OR1200 BAUD, AT WHICH NEXT CHARACTER
ONE STOP BIT MAY START.

14-008

Figure 2~9 RS-232-C Interface Data Format

Figure 2-9 illustrates even parity, and the level of its parity
bit is opposite to that of odd parity. If the parity switch on
the operator control panel is set to "Mark", the parity bit in
the received data (pin 3, Table 2-5) is net checked. The
parity bit in the transmitted data (pin 2, Table 2-3) always
becomes "Mark" ("1"=low) as well.

Figure 2~-9 also illustrates the minimum periodic timings of
10 bits/character and 11 bits/character. Although the asyn-
chronous data transmission sometimes varies the character
period more than several seconds, the data produced by the host
computer is, in general, sent out at the minimal interval. The
character period of the data produced by the 'SPINWRITER is very
much influenced by the speed of keyboard striking.

The coding system of the transmitted data and the received data
is ASCII. Refer to Appendix A for character bit structures.,
(For reference information to the coding system, the standard
number ¥X3.4-1%968 of the American National Standards Institute
and the standard number IS0 646-1973 of the International
Organization for Standardization are indispensable.)



2.2.2.3 Timing
The character time period is very much influenced by the baud

rate. Table 2-7 gives the bit time and the character time of
the minimum character period for each baud rate.

Table 2-7 Serial Interface Data Timing

TIME IN MILLISECONDS
BAUD
RATE BIT CHARACTER
110 $.09 1406.90
150 6.67 66.7
300 3.33 33.3
1200 : 0.83 8.3

2.3 DIABLO-COMPATIBLE INTERFACE (G9CUP)

This parallel interface is fully implemented and contained on
the GI9CUP processor board. The SPINWRITER Model 5500-~D system
block diagram is shown in Figure 2~10 and the memory address
and machine control I/0 port allocations are listed in Table
2-8. Refer to SPINWRITER logic diagram 136-100235-055 for the
following discussion.

2.3.1 Circuit Description

Host system data signal lines (DB1l0-DBl20) are inputted to the
245,746 bus receivers (8837 type) which have built-in hyste-
resis circuits to provide signal line noise immunity. The
twelve input data lines are then routed to the 239, 240, and
741 (74L8670 type) reqgister files. The individual address
lineg of these IC's permit direct acquisition of data stored in
any twelve of these latches (4 latches per gate). File outputs
connect directly to the MPS data bus and are normally in the
high-impedance {third state) condition until enabled,

Bus receiver 7247 conditions the eight input c¢ontrol signals
from the host system before they are inputted to programmable
peripheral interface 218. Table 2-9 lists the signals inputted
via address 3801H. Upon MCS command, 219 directs these signals
to the MPS data bus for machine control.

Quitput control signals for the host system exit the processor
board wvia four 75452 peripheral drivers (249, 2Z50, 251, and
72%2).

.
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Figure 2-10 Model 5500-D Block Diagram (G9CUP}
Table 2-8 Model 5500-D Memory-Mapping Allocations ({G9CUP)
ADDRESS
{HEXIDECIMAL) READ/INPUT WRITR/QUTPUT
0000 13FF ROM
1800 Rotate Timer
1801 Hammer, Ribbon Change Timer
1802 Vertical Timer
18G3 Port Control
1ac60 Space Timer
lAG2 Line Feed Timer
1aA03 Port Control
2000 Rotate Command, LF Drive
2001 Space Command, Ribbon
Change
2002 Hammer Imp D, E, and F,
VT Up/Down, Ribbon Peed
2003 Port Control
2800 28rF RAM RAM




Table 2~8 Model 5500-D Memory-Mapping Allocations (GICUP) (contd)
ADDRESS
{HEXIDECIMAL) READ/INPUT WRITE/QUTPUT
30490 Interrupts Interrupt Masks
3001 Port Control
3800 DIP Switch, Imp. Switch Data
38G1 Diablo Interface Contrel Data
3802 Diablo Interface Control Data|Hammer Imp A, B, and C
3803 Port Control
8001 Carriage Data From
8801 Diablo Interface
8002 Paper Feed Data From
8842 Diableo Interface
8003 Print Thimble Data From
8803 Diablo Interface
9000 Carriage Ready, PF Ready
Ribbon Lift
5800 PF Ready Set
AQQQ CG Ready Set
AZ00 PW Ready Set
BOQO Restore
Table 2-9 Model 5500-p Controller Interface Ports {Z219)
(GACUPR)}
ADDRESS READ/INPUT WRITE/QUTPRPUT
3800 7
6 ASCIT 1/J1Is 0O
5 CHAR 1/ABS 0
4 TESTO
3  SWCOVOl
2  SWIMPHS
1 SWIMPLS
0 7.8 .SENSE
3801 7 PWRDY1
& CGRDY1
5 PPFRDY1
4 PWSTEO
3 CGSTBO
2 PFSTEQ
1 SPHOMEO
0  RTHOMEL

2-22



Table 2-9 Model 5500-D Controller Interface Porks (Z18)
(GACUP) {contd)

ADDRESS READ/INPUT WRITE/QUTPUT
3802 7 HEAMIMPCO
6 HAMIMPBO
S HAMIMPAO
4 HMDRIV1
3 RENLFTO
2 RESTORED
1 RESTOREL
0 RBN END 1l

2.3.2 Signal iLine Characteristics

Printer operations are controlled through the interface (Figure
2-11). The interface consists of three strobe lines and twelve
data lines for printing, spacing and line feed operations. The
interface has four additional lines through which Ready/Busy
status for each operation can be sensed outside the printer.
In addition, there are Ribbon Lift, Restore, Paper Out, Ribbon
Qut, Cover Open, and Check signals. :

SELECT PRINTER

w24
DATA LINES (DB120~103 12,

We{lDrFr1s46+45,43
42, 40+¢33,39,36437

CARRIAGE $TROBE 17

Y

AARER FEED STROBE

et 15
PRIWNT WHEEL STROBE -2
RIBBOX LIFT LINE 23

RESTORE 13

Y

SPINWRITER

ot FRINTER READY

28
wCARRIAGE READY 28

SAPER_FEEZD READY

34

PRINT WHEEL REARY 27

- CHELK

12
«PAPER OUT N

| (RIBBON END 5

RIZBON DUT N
GROYND 13 2+6+8+1l+14
7 |16+18,20.22:25
24,32,35,28,41 14-011

FPigure 2-11 Diablo-Compatible Interface Lines (5500-D)
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2.3.2.1 Input Circuits

The signals from the controller are routed through 8837 type
bus receivers (Figure 2-12j.

+5Y

1802 pisaBLE IN

TO INTERNAL
FROM on LAGIC
CONTROLLER

8837 TYPE BUS
350 RECEIVER

14-012

Figure 2-12 G3CUP Interface Input Circuit

2.3.2.2 Output Circuits

The open collector circuit (Figure 2-13) drives the output
lines to the controller; pull-up resistors are required at the
controller side. The resistors shown in Figure 2-12 are recom—

mended.

Output level conversion is required and is shown in Table 2-10
helow.

Table 2-10 Interface Signal Level Conversion

LOGICAL SIGNAL LEVEL
1 {True) LO {QV)
3 {(False) HI (+5V)

A TO CONTROLLER
FROM om—ond .
INTERNAL :B
LasIcC b -
A*B=Y

14-013

75452 type TTL power date
Figure 2-13 G9CUP Interface OQutput Circuit

2=-24
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2.3.2.3

Input Signal Line Descriptions

Select Printer - With this signal on, the printer can
he selected, That is, all the interface lines become
valid. Then the printer controller can sense printer
operation status through the four-ready lines. The
controller instructs the execution of each operation by
outputting data and strobe signals. The wvalid signals
arez:

® Input Line - restore, three strobes, ribbon 1lift,
and twelwve data lines.

# Output Line - paper out, ribbon end, cover open,
check, and four ready lines.

Data Lines - The interface has 12 data lines. The data
is used in three ways by adopting the three kinds of
strobes to be input to the printer. That is, the print
thimble strobe, carriage strobe, and 1line feed strobe
represent character and print hammer impression selec-
tions, carriage direction and distance selections, and
line feed Adirection and distance selections, respec-
tively.

Strobe Lines - There are three gtrobe lines in this
interface. The printer performs carriage, line feed and
print thimble operations when the corresponding strobe
line is "ILO"™ state. Each strobe is used to sample data
corresponding to the operation. Therefore, it is not
valid to make more than one strobe 1line "LO" at the
same time.

Ribbon Lift - When this signal is made "LO", the ribbon
is 1lifted toward the up—-position to print by the
primary ribbon color. In this situation, printing is
done in black by using either a single color ribbon or
a red/black color ribbon.

On the other hand, when this signal is made "HI", the
ribhon is lowered toward the down-position in order to
print in red with a red/black ink ribbon. In this
case, if a single c¢olor ink ribbon {(black) is used, the
character printed can be observed after it is printed.

Restore ~ With the signal made "LO", the printer exe-
cuteg the restors sequence. The restore sequences are:

e Return carriage to the home position (column "1")

¢ Return print thimble to the home position (absolute
address "0")



2.3.2.4

=

b.

C.

d.

[~

L=y

2.3.2.5

Figure
strobe.

e Move ribbon to the "down position”
NOTE

Since carriage velocity is minimum, do
not use restore as carriage return.

Qutput Signal Line Descriptions

Ready Lines ~ Four lines transmit the status of several
operating parts of the printer to the controller, when
the printer is enabled by a "LO" Select Printer
signal. These are printer, carriage, 11line feed and
print thimble signals. The printer ready signal indi-
cates that the printer is turned ¢on and the restore
sequence operation is finished. The other ready sig-
nals, when "LO", indicate that their associated cir-
cuits are in condition %to receive and execute com-
mands; +that is, during operation in Busy (HI)
condition, after execution in Ready (LO) condition.

A check = "LO" signal indicates that a previously
received print thimble or carriage movement command was
not successfully completed due to a malfunction or a
physical restriction. This condition stops printer
activity, and disables the carriage, line feed, and
print thimble ready lines. Only a restore segquence,
whether initiated by controller command or reapplica-
tion of power, will clear a check condition.

Paper Out - The paper-out circuit, when signal is "LO",
reports the status of paper-out to the controller.
This signal line without a paper—out detect will always
be "HI".

Cover Open - This active "LO" =ignal informs the con-
troller of the status of the top cover ocopen. Without
the top cover installed, +this signal will always be
“HI“ .

Ribbon End -~ This active "LO" signal informs the con-

troller of the status of the multi-strike f£film ribbon
end. The gignal is "LO" when ribbon end is reached.

Strobe Timing

2-14 shows the typical timing of the print thimble
The timing of the carriage strobe and the line feed

strobe is the same as that of the print thimble strobe.

\_/
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PRINTER l
200 1%
DATA P
LINES ] , L
| i : ]
| |
PRINT , | ;
THIMBLE ! Fd~{ 1 —
STROBE , 1: P
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PRINT R
THIMBLE i poo| I
READY [ t I !
2200ns : :
i e
21us |
I-‘----
>200

ns 14-014

Figure 2-14 GYCUP Print Thimble Strobe Timing

2.3.3 Input Command Format

2.3.3.1 Print Wheel Command {(With Print Thimble Strobe)

These data line commands when sampled by the print thimble
strobe present character selection and hammer impression infor-
mation to the printer. The CHARACTER/ABSOLUTE switch selection
determines whether the character code information pertains to
ASCII code or absolute (i.e., specific thimble finger, and
plane) address code. Print hammer impression data must be sup-

plied in the "ABS" mode. Table 2-11 shows the print command
word format.

NOTES

Iin character mode, when data bits 1 - 7 are
convertad into the ASCII code and transmitted,
the printer automatically selects the objec-
tive character. See Appendix A.

In the absolute mode, the character position

arranged on the print thimble is directly
specified. See Appendix B.

2.3.,3.2 Carriage Movement Command (With Carriage Strobe)

Data bit information for a carriage movement command word 1is
shown in Table 2-~12.



Table 2-11 GY9CUP Print Wheel Command Format

DATA BET iz 11 10 Ll 4 T [} L € E) 2 1
x| 2® '21'2011\35 o7 e g5 w4 a3 92 i
iMPRESSION CHARACTER LODE
. A )
CHARACTERS KBS SW ARS CHARACTER CODE
CHARALTER ¥

L
3 A3CI1 CODE

ABS T | FESELUTE ADUHESS CHDE®

*REFER T0 APPENDIX FOR CHARACTER CODES

¥

ITH DATA BIT IMPRESSION _
EEETER] LEVEL HOTE
@3 % X ¥ | INTERNAL CONTROL
[7] [} L] WEAK
3 T LEVEL 1
a 1[0 LEVEL 2
Q P LEYEL 3
3 a3 6 LEVEL 3
1 i LEVEL
L B ] LEVEL &
) CEWEL 7 STRONG
LiLd
QaHi
¥:Hi 0% Lo

Table 2-12 GO9CUP Carriage Movement Command Format

/f h - ¢
DATA BIT 12 11 1G G 8 7 6 5 4 3 2 1

L Ll i L] Ll L) I ] L)
20 210 29 28 27 56 25 -4 23 52 21
AMGUNT OF CARRIAGE MOVEMENT
4

= DIRECTION

HI: (0) FORWARD
LO: (1) REVERSE

AMOUNT OF CARRIAGE MOVEMENT DISTANCE
I3 1/120 INCH PER BINMNARY BIT



2.3.3.3 Paper Feed Command (With Line Feed Strobe}

Data bit informaticon for a paper feed command word is shown in
Table 2-13.

Table 2-13 GSCUP Paper Feed Command Format

12 12 10 9 A 7 & 5 4 3 2 1

29 za 2? 6 L5 .4 L3 2 .1 .0

2 227 27 2" 2

AMOUNT OF LINE FESD
\ J

AMOUNT OF LINE FEED IS L1/48 INCH
PER BIMARY BIT

DIRECTION
HI:(0) FORWARD
t.0:01) REVERSE

4
NOT USED

L.IME FEED VALUE =

o

1749 inch x €2° bit « 2% w1t v ... 423

pit + 2% nits

2.3.4 Principle of Operation

The select printer signal is first transmitted to ensure
printer ready status. At this time, each strobe is disregarded
when the correspending ready line is not in "LO" state. The
printer processes input sequence strobes as shown in Figure
2-14.

2.3.4.1 Print Thimble Positioning

Print thimble operations are roughly divided inte the following
functions. :

Character selection - In order to select a desired character,
the print thimble is provided with rotate operation and verti-
cal (up~down) movement. The selection is made by the character
code (refer te Section 2.3.3)

Hammer operation occurs only after the other printer operations
are successfully completed: character selection, <carriage
movement, line feed, ribbon up~down, and ribbon advance.

Print hammer impression level is controlled by controller im-
pression level specification in the absolute mode or by auto-
matic specification generated inside the SPINWRITER (Table
2-11) in the character mode.



print Thimble Positioning and Printing -~ First, a printer is
identified by the select printer signal. Second, print thimble
ready status is sampled in order to perform print thimble oper-
atioen. Third, both character selection and hammer impression
data are established on the data lines. Then the print thimble
strobe of greater than 1 microsecond is transmitted. As men—
rioned before, hammer operation is prohibited until the opera-
tions of character selection, carriage movement, line feed, and
ribbon up-down are successfully completed.

2.3.4.2 Carriage Positioning

The sequence required to position the carriage is: first,
select the printer; second, sample the carriage ready line to
ensure that a carriage move command will be accepted; third,
place the distance-and~direction of movement information on the
data lines; and fourth, strobe the data. The carriage begins
its movement after completion of the print thimble operation
from the previous command.

2.3.4.3 ©Paper Feed

The sequence required for paper feed is: first, select the
printer; second, sample the paper feed ready line to ensure
that the paper feed command will be accepted; third, place
the distance-and-direction-of-movement information on the data
lines; and fourth, strobe the data. The paper feed operation
will be performed after the print thimble operation, if previ-
ously commanded, is completed.

2.3.4.4 Ribbon Lift

If a two~color ribbon is being used and the lower ribbon color
(black) is desired, the ribbon 1lift signal, with the printer
select = "LO", must be made "LO" prior to the print command.
If the upper color is desired to be printed, the ribbon lift =
"HI* must bhe made. When using a single-coler ribbon, the rib-
bon 1ift signal must always be "LO" to allow printing. If the
ribbon 1lift signal is set "HI", the ribbon will be moved into
the lower position to allow a view of the last printed charac-
ter. The 1ift movement of the ribbon requires about 130 milli-
seconds, therefore the ribbon lift command is issued prior to
the print thimble command. The ribbon 1lift movement and the
ribbon 1ift command are related, as shown in Figure 2-=15,

2.3.4.35 Space-Beifore-Print Sequence
The interval between the carriage strobe and the print thimble

strobe must be more than 400 nanoseconds in order to move the
carriage or the print thimble. The hammer will be energized

[y%]
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RIBBON LIFT

COMMAND Lo = ue HI = DOWN
1
|
1
|
RIBBON N
MOVEMENT , { , ,
i 1 1 |
R
APPROX. 13Q ms . 14-015

Figure 2-15 Ribbon Timing Sequence

after completion of the carriage movement. However, character
selection and ribbon advance will be performed during the car-
riage movement by the print thimble strobe. The printing time
required is shorter than that of the print-before-space
sequence. Refer to Figure 2-16 for sequence timing.

MORE THAN 400 NSEC

CARRIAGE o
STROBE 'U

PRINT THIMBLE {

1
I TR

CARRI ABE 1
OPERATION
PRINT THIMBLE ¥ 1 L
OPERATION
HAMMER ‘ I L 4
OPERATION L_ LJ

. e

CARRIAGE -~ PRINTING 14-018

Figure 2-16 G9CUP Space-RBefore~Print Sequence

™)
|

31



2.3.4.6 Print-Before-Space Seguence

In order to operate the print thimble and carriage (or paper
fead), an interval is needed between the trailing edge of the
orint thimble strobe and the leading edge of the carriage
strobe (Figure 2-17). This interval must be more than 400 nsec.

The carriage begins its movement after completion of the print
thimble operation (character selection, ribbon advance, and
hammer). This operation requires a longer period of time than
the space-before-print sequence does. However, when operations
of print-space~-print-space are repeated, the time required is
just the same as the operations of the space-before-print
sequence and the print-before-space sequence, eéxcept for the
first sequence.

MORE THAN 400 NSEC

CARRIAGE STROBE -
| U K| 1 U
t

PRINT THIMBLE

STROBE Yy i J—& {
i

{
U
CARRIAGE OPERATION“(__(l ]——_\_(_
PRINT THIMBLE ___Y/ﬁ lﬁ (—'ﬁ [;'—l_
' L

OPERATION '

HAMMER OPERATION

PRINT — SPACE La-017

Figure 2-17 G9CUP Print-Before-Space Seguence

2.4 8080 BUS LINE INTERFACE (GI3CUQ)

This parallel interface is fully implemented and contained on
the G9CUQ processor board. The SPINWRITER Model 5500~B system
block diagram is shown in Figure 2-18, and the memory address
and machine control I/0 port allocations are listed in Table
2-14, Refer to SPINWRITER logic diagram 136-100235-050 through
~-054 for the fcllowing discussion.

2.4.1 Circuit Description

The configuration of this board is similar to that of the GICUP
processor described in Section 2.3. Host system data lines
(DBOO through DB70 and ABOO through AB30) are inputted to bus
receivers (247, %46) then routed to register files (239, 240,

2=32
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Figure 2-18

Model 5500-B Block Diagram
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Table 2-14 8080 Bus Line Interface Memcry-Mapping Allocations
{G2CUQ)
ADDRESS READ/INPUT WRITE/QUTPUT
0000 =13FF ROM
180¢ Rotate Timer
1801 Hammer , Ribbon Change Timer
1802 Vertical Timer
1803 Port Control
1a00 Space Timer
1201 Lina FPzed Timer
1a02
1203 Port Control
2000 Rotate Command, LF Drive
2001 Space Command, Ribbon
Change :
2062 Hammer Imp D, E, and F,
VT Up/Down, Ribbon Feed
2003 Port Control
2800 -=28FF RAM RAM
3004 Interrupts Interrupt Masks
3001 Port Control
3800 DIP Switch, Imp Switch Data
3801 8080 Bus Line Control Data
3802 8080 Bus Line Control Data Hammer Imp A, B, and C
3803 Port Control
goal Carriage Data From
8801 8080 Bus Line Interface
8002 Paper Feed Data From
8802 8080 Bus Line Interface
8003 Print Thimble Data From
8803 8080 Bus Line Interface
9000 Carriage Ready, PF Ready
Ribbon Lift
98040 PF Ready Set
AGQ0 CG Ready Set
ABQ0 PW Ready Set
BAOGO Restore
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and 241) for connection to the MPS data bus. Seven of the host
system data lines (DB00-60) are bidirectional and are driven by
75452 type peripheral drivers (z50, 251, Z52, and 253} when
used in the output contrel signal line mode. Input control
signals from the host system are routed to an 8837 type hex bus
receiver (248). The RESTORE0O control signal line is also bi-
directional and is driven by Z53 when in its output mode.

Bus receiver (Z48) conditions the input control signals before
they are routed to programmable peripheral interface 219.
Table 2-15 1lists the signals inputted to 2Zl19 wvia address
3801E. Upon MCS command, 219 directs these signals onto the
MPS data bus for machine control.

Table 2-15 8080 Bus Line Inkterface Ports (234) (GIBMX)

ADDRESS READ/INPUT WRITE/OUTPUT

3800 SPARE

ASCII 1/3IS O
ABS O/CHAR 1
TESTO

SWCOVE
SWIMPHS
SWIMPLS

7.8 #SENSE

[l ol S R FURF ST B T

3801 PWRDY1
CGRDY1
PFRDY1
PWSTBO
CGSTBO
PFSTEQ
SPHOMEO

RTHOME]

C WGy~

3802 HAMIMP CO

HAMIMP RO
HAMIMP AO
HMDRIVL

iz L O -l

RBNLEFTO
RESTORED
RESTORED
RBN END 1

o oW

2.4.2 Signal Line Characteristics

Printer control and command transfers are established through
the interface (Figure 2-19). The following sections define the
input/output signals, I/0 circuits, and strobe timing.




DSLO (Device Select Line)

ABOO - AB3Q {Address Bus)

/.DBOO - DB70 {Data Bus}

=

CONTROLLER A INPSTBO {Input Strobe)

SPINWRITER

RIRY

QUTSTBO (Qukput Strobe)

RSTO (Restore)

INTG {Interrupt Reguest)

14-012
Figure 2-19 8080 Bus Line Interface Lines
2.4.2.1 Input/Output Circuits
Table 2~16 lists 1logic 1level wvs. vwvoltage levels at the

interface. Figure 2«20 illustrates the Gates 8837 and 75452
which are used for input and output circuits.

Table 2-16 Interface Signal Level Conversion

LOGICAL STIGHAL LEVEL
1 {True) Low {0 wvolts)
0 {False) High (+5 wvolts)

2.4.2.2 Input/Output Signal Line Descriptions
o DSI0) Device Select Line: This signal selects the device
and has the highest priority.

s ABOO - BAR30 Address Bus: These four address bus lines
send the I1/0 register address to the printer.

« DBOO - DR70 Data Bus: These eight bidirectional bus
lines command distance and direction £for print thimble
and carriage movement, and +transfer control data for
paper fesed, ribbon lift, and hammer drive. They =zlso
transfer printer status information to the controller.

e INPSTB) Input Strobe: This signal indicates that the
printer status informaticon exists in data bus,

o OUTSTBO Ountput Strobe: This signal is used £for data
strobe to the printer command.



+5
14600
DsLO
ABQO - AB3Q o
INPSTRO
6800
QUTSTBA
RSTO I ‘%. NS8837
+5V
18040
DBOG - DB7O
2
1680 NS8B3T
SNT75452
1600
INTD ©
N 6804
] SNTS5452
LOGICAL SIGNAL LEVEL
1 (TRUE} LOw (0 VOLTS)
0O (FALSE) HIGH {(+5 VOLTS)
14-020

FPigure 2-20 G9CUQ Interface I/0 Circuits

e RSTC Restore: This signal

initiates the Restore
Segquence.

e INTO Interrupt Reguest: This signal indicates that all
the functions for the printer are ready.

2.4.2.3 8Strobe Timing

Figure 2-21 shows timing relationsghips of the interface signals.



p—ty

nsLo

ABOO T Y ¢<_ J( UNSTABLE
- 30 /™ N N
1,
-7 %( ouT J‘W IN [ UNSTABLE
: | |
QuUTSTBO
»200 > 20Q »200 x200
l+ ns e lus-me ns S Ng —D-r‘&ih&b-l-ﬂ— ny -

INPSTBE
- o lus l-‘—

RSTO £lus

INTO
14-021

Figure 2-21 G9CUQ Interface Timing Diagram

2.4.3 Controller Command Formats

Printer input commands from the host controller consist of
character, carriage, and paper feed commands. Commands are
initiated by the OUTSTBO signal (Figure 2-21). Table 2~17
depicts an example of a single byte printer input command. In
the case of a 2-byte command, the second byte initiates the
operation. Thus, the command sequence must send the first byte
followed by the second byte.

Table 2-17 GO9CUQ Input Command Format

@ : FALSE

D7D6D5D4D3D2D1D0 1 1 TRUE

our Rea 3 [T T 1 LI L fndYx . any
20 AMOUNT

—=DATA BUS (DB79-DBOD

A3A2A1A0
] [ ] | ]: ADDRESS BUS (AB30-ABDO)

e QUTSTEO
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2.4.3.1 Character Command

Character selection, print hammer impression control, and rib—-
hon control are achieved by the character command (Table
2-18y). This 2~byte command is related to the G9CUug PCB
"ABSOLUTE" switch. With this "ABSOLUTE" switch set in the
"OFF" position, the character code is fixed at ASCII and im—
pression level control is automatically set, by the printer, at
the appropriate impression 1level for each character. On the
other hand, with this switch set in the "ON" position, the
character code specifies either ASCII or ABSOLUTE. The hammer
impression must be specified by the command for absolute char-
acter codes.

Table 2~18 G9CUQ Character Seiection Command

- BYTE 1
D7 6 5§ 43 21 0
outreer (L T T LTI 111
' I -, V4
b 1 ,
: CHARACTER CODE ABS SwITCH
| ASCI! e OFF
b
I o ASCI]I n ON
: 1 ABSOLUTE* }_'
I
e e e e e
- BYTE 2

D76 34 3 2 1 0

aut res 2 [x x{x| fx{ 1] |+ TYPE GF
gl i
5 HAMMER IMPRESSIONIAy spacTER CODE]
XXX ] INTERNAL CONTROL ASCII
o0jojo [A*B WEAK
olofa f
ol1|o = H2
S ERE) H3 ABSOLUTE
1(n]o H4
1lol1 HS
A He STRONG
1l1j1 HT

RIABONM CONTROL*#*
O0: DOWN
1:  LIFT

Note *: Refer to Appendix for character codes.
*x: Ribbon control is performed as follows: With a

red(b}ack ribbon, black printing cccurs in the lift
position and red in the down position. ‘
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2.4.3.2 Carriage Command

Thig 2-byte command (Table 2~19) dictategs the distance angd
direction ©of carriage movement. Note that the maximum amount
of movement 1s 1620 pitches (136 characters/line at 10

characters/inch}.

Table 2-19 G9CUQ Carriage Movement Command

.BYTE 1 D7 &6 5 4 2 2 1 0
OUT RES 3 o7 2927242312223 2°
I o
L\ .._ 5
“BYTE 2 , D7 6 5 4 3 2 1 O
0UT REG 4 x ! x!lxtx é‘uﬂ* 29 28...._I

LAMOUNT OF MOVEMENT*
(1 PITCH = 17120 INCHES)

DIRECTIGN OF MOVEMENT

0: FORWARD
1: REVERSE

*MAXIMUM AMOUNT OF MOVEMENT = 1620 PITCHES
(136 CHARACTERS/LINE AT 10 CHARACTERS/PITCH)

2.4.3.3 Paper Feed Command

This 2-byte command (Table 2-20) dictates distance-and-
direction of paper movement.

Table 2-20 G2CUQ Paper Feed Command

e EYTE 1 D7 6 5 4 3 2 1
OUT REG 5 r—r|27]26|25|24]23]22]2113°J
I
}
R )
e BYTE 2 D7 6 5 4 3 2 4 g
GUT REG 6 L x I x [ x [ x ] 2228 =+
N,
DISTANCE BF MOVEMENT
(1 PITCH = 1/48 INCHES)
DIRECTION
0t FORWARD
1:REVERSE



2.4.3.4 Status Commands

Printer output commands to the host controller indicate ready
status for the print, carriage, and paper feed commands. This
controller input command (Table 2-21) is initiated by INSTBO,
input strobe (Figure 2-21). "Check" indicates that the rotate
servo or spacing servo is in the "TIME OUT" state or that the
carriage is positioned in either the right emergency or left
emergency margin areas.

Table 2-21 GOCUQ Status Commands
e IN REG O 37 6 5 4 3 2 1 0

Cefxdxfx | [ 4 §x]

|-"""‘CH:&RACZTER READY (1:READY)
CARRIAGE READY (1:1READY)
APER FEED READY (1:READY)

Dy 45 4 3 2 1 o0

o IN REG 1 xXT T T TxIx]x] |

CHECK (1:ERROR)
PAPER OUT (1:0UT)
RIBBON END (1:ENDD
COVER . OPEN (1:0PEN)

2.4.4 Principle of Operation

This section presents the signals and command sequences re-
gquired for proper machine control.

2.4.4,1 <Control Signals
e DSL0O Signal (Device Select)

This signal selects the SPINWRITER and has the highest
priority.

& INTO Signal (Interrupt Signal)

This signal indicates that all printer functions are
ready for operation and any output command is accep-
table. The signal is set when character ready, carriage
ready, and paper feed ready are all in ready status
{(Logical "1"), and is reset 1f one of the output con-
mands is received. However, INTO will not be set under
the condition of check, paper out, ribbon end or cover
open.
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¢ RSTO Signal

The RST0 command achieves a general reset of all printer

functions.

-~ Carriage:
- Print Thimble;

- Ribbon:

Home position (Column 1)
Home position (Character
address (00)

Down pesition (Red)

NOTE

This signal must not be used for carriage

return.

2.4.4,2 Command Sequence

Figure 2-22 is a flow chart

of the GICUQR command sequence.,

O

1..‘

-

N INTO

=1 (L0)

lYES

IMPUT COMMAMD FOR BUTPUT COMMAND
CHECKING STATUS CHARACTERs CARRIAGE.
- PAPER FEED
CHECK ?
PAPER QUT 7
RIBBON END?
COVER OQPEN?

UPERATOR
INTERVENTION
REGUIRED

14.922

Figure Z-22 G9CUQ Command Sequence Flowchart
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2.4.4.3 Print, Carriage, Paper Feed Operations

During fundamental print functions, carriage and paper feed are
performed independently.

e Print Thimble Positioning, Ribbon Change, and Printing.

The controller samples Character Ready and sends out a
print command. Through calculation, the internal micro-
processor determines the gquickest processing method to
select the proper print character and perform the re-
mainder of the print operation. When the ribbon change
function is included in the print command, the ribbon
color function is selected before the printing operation
is performed.

e Carriage Positiecning

First, perform device select; second, sample the car-
riage ready information with input command (In Reg. O0)
to ensure that a carriage move command will be accepted;
and third, output the carriage command {Out Reg. 3 and
Out Reg. 4) which includes direction-anddistance-of-
movement information. The microprocessor then causes
the carriage to be driven to the commanded position.

' Paper Feed

First, perform device select; second, sample the paper
feed ready information to ensure that the paper feed
command will  be . accepted; and third, output the paper
feed command. The printer then functions properly
according to the data inputted by output command (paper
feed command).

2,4,4.4 Interrupt Signal Operation
The simple burst-out method with INT0 signal is as follows:

The INTO0 signal indicates that the printer is ready for opera-
tion. {Character ready, carriage ready, and paper feed ready
are all ready state.} Thus the INT0 signal is sampled before
the burst-out commands are sent.

The printer will execute the operations: according  to the
sequence of output commands received by the microprocessor.

e Output Command Sequences

When the character command follows the carriage command
or +the paper feed command, the print hammer will be
fired immediately after all operations (character selec-
tion, ribbon 1ift, carriage movement, and paper feed
motion) are completed.



On the other hand, if a carriage command or paper feed
command is received after a character command, the car-

riage movement or paper feed operations will be started -
after the print hammer impacts.

Because of the reasons mentioned above, the execution

time or sequence of operation depends on the c<ommand
sequence.

a. Carrizge command then Character command (Figure 2-23)

CARRIAGE COMMAND —1 1 !

CHARACTER COMMAND gl ] 1
INTG L (L0}
o (HiD

1
)
]
n

CARRIAGE READY _7!
CHARACTER READY—I}

MGT ION

T—

- CHARACTER SELECTION et
HAMME R =
} y ) T
CARRIAGE MOVEMENT

=5
i
%_
J

NOTE

THE CARRIAGE COMMAND OF COLUMN 1 MUST BE OMITTER 14-023
QR ITS MOVEMENT DISTANCE MUST BE ZERO.

Figure 2-23 G9CUQ Carriage-Character Command /}

b. Character command then Carriage command (Figure 2—24)

CARRIAGE COMMAND L

CHARACTER COMMAND ____ﬂ

1 (L)
INTO O (HID

CARRIABE READY '-"!

17

n
n
4 1
7h

CHARACTER READY

METTIGN

5- CHARACTER SELECTIOn H——dt ey
* HAMMER
| e

d ]
CARRIAGE MOVEMENT 14-024

NOTE: 8Since the character selection operation and
carriage movement are carried out sequentially,
the printer operation speed is slower than the
speed in paragraph (a), unless character and
carriage motion commands are received in
continuous segquence.

Figure 2-24 G3CUQ Character-Carriage Command
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2.5 OQUME~COMPATIBLE INTERFACE (GISCUT)
This parallel interface is fully implemented and contained on

the G9CUT processor board. The SPINWRITER Model 5500~-Q system
block diagram is shown in Figure 2-25.

2.5.1 (Circuit Description

This interface circuitry configuration is different than that
of the other parallel interfaces described in Sections 2.3 and
2.4, Host system data, strobe, and control lines are routed
via 8837 type bus receivers directly to programmable peripheral
interface (8255 type) ports. The data lines for the Qume-
compatible interface are unidirectional. All printer function
ready and status lines are outputted from 75452 type line
drivers to the host controller on discretes signal lines.

2.5.2 B8ignal Line Characteristics

Printer control and command transfers are established through
the controller interface (Figure 2-26). The following sections
define input/output signals, I/0 circuits, and strobe timing.

2.5.2.1 Input/Output Circuits

The Qume-compatible (G9CUT)} I/0 circuits are identical to those
of the Diablo-compatible (G9CUQ) I/0 circuits discussed in
Sections 2.3.2.1 and 2.3.2.2

2.5.2.2 Input Signal Line Descriptions

# DPrinter Select - This signal, when logic "low", enables
the four printer ready output lines. The controller
instructs execution of each operation by outputting data
and strobe signals upon receipt of printer ready signals.

@ Data Lines -~ The 12 lineg of this bus represent charac-
ter and print hammer impression selections, carriage
direction-and-distance selections, and paper faed
direction-and-distance selections when strobed by the
print carriage, or paper fed strobes respectively.

& 8trobe Lines - Bach of the three strcobes (character,
carriage, or paper feed) when logic "low" is used by the
printer to sample the corresponding data 1line informa-
tion. '
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PRINTER SELECT

e
DATA LINES (DB1-DB12) -
CHARACTER STROBE -
CARRIAGE STROBE -
PAPER FEED STROBE -
RIBBON LIFT -
TOP OF FORM
RESTORE SPINWRITER

CONTRO - '
LLER 5500-a
PRINTER READY
BUFFER REA
INPUT £ EADY
| RIBBON OUT
PAPE
- APER BUT
L« COVER OPEN
- CHECK
14-026
Figure 2-26 G9CUT Interface Lines
Ribbon Lift - Logic "low" commands ribbon 1ift to the

primary ribbon c¢olor position. Logic "high"™ commands
the ribbon deown position, in order to print red with a
red/black ink ribbon. Ribbon down also allows wviewing
of characters as they are printed.

Restore ~ When logic "low", the SPINWRITER executes the
restore sequence which returns the print thimble to the
home position (absolute address "0") and returns the
carriage to home position (column ™17).

Top of Form (TOF) -~ This signal, if connected, enables
the user to program 1 of 16 form increments by the
generation of a special ASCII form feed code coinciden-
tal with a character strobe. After the form length has
been programmed, the TOF signal initiates form position-
ing.

2
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2.5.2.3

2.5.2.4

Figqure

Qutput Signal Line Descriptions

READY Lines - These four lines, when enabled by the
logic "ilow" PRINTER SELECT input signal, transmit
printer subassembly operation status to the host con-
troller.

CHECK ~ This line when logic "low"” indicates that a pre-
viously received character or carriage movement command
was not successfully completed. Under this condition,
printer activity ceases and the INPUT BUFFER READY lines
are disabled. Only a RESTORE command, whether initiated
by controller command or reapplication of power, will
clear a check condition.

PAPER OUT - Logic “low" indicates to the controller a
SPINWRITER paper out status. Models supplied without a
paper-out switch will present a constant logic high on
this line.

COVER OPEN - Logic "low" level indicates that the top
cover is open and/or the acrylic cover is open.

Ribbon Out - Logic "low" indicates that the multi-strike
film ribbon cartridge is empty.
Strobe Signal Timing

2-27 shows minimum time regquired for settling time of

data lines before the character strobe is initiated. Timing
sequences shown are also applicable to carriage and paper fzed
commands .

PRIMTER
SELECT
— . > (1 5
DATA LINES
—m| > 2 00AS (- =] 20005 [
CHARACTER
STROBE
— L TS50 NS e e . Ons
2509500 —w b—

INPUT BUFFER
READY

e = 2] 5 B ]

14327

Figure 2-27 GSCUT Interface Strobe Timing
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2.5.3 Input Command Format

The following sections present data line function assignment
information for rhe three {(character, carriage, and paper feed)
input commands.

2.5.3.1 Print Command (With Character Strobe)

These data line commands when gsampled by the CHARACTER strobe
present character selection and hammer impression information
to the printer. The CHARACTER/ABSOLUTE switch selection deter-
mines whether &the character code information pertains to ASCII
code or absolute (i.e., specific thimble finger, and plane)
address code. Print hammer impression data must be supplied in
the "ABRS" mode. Table 2-22 shows the print command word format.

HOTES

1. Character Mode - data bits 2-8 represent the
ASCII code. Objective character is auto-
matically selected by the printer.

2. Absoclute Mode - The print thimble character
position arranged is directly specified.

Table 2-22 GY9CUT Print Character Word Format

paTa BIT 12 14 10 9 @& T & 5 4 3 2 1
A 2olwsl ST of T o5 T o3 T2 T a2 5t
IMPRESS I ON CHARACTER CDEE

e e e ———— e e e =

CHARACTER/ARS SWw| ABS |CHARACTER CODE
CHARACTER 3

ASCII CODE
ABS

1 [ABSOLUTE ADUDRESS CODE

- A% TO THE A3CID CODE. FEFER T4 TABLE 1-1

+ AS TO THE ABSOLUTE ADDRESS CODE, REFER
Td TABLE i-2

laps L DATA 21T lruewesstonl yove
1110 [ 3 LEVEL
X | % | X | % | INTERNAL CONTROL
31010 | e s WEAK
FRIEREE
o [ L]0 | LgveL 2
o ] 1] 1 | EveL 3
PITE TS o | EveL ¢
1| o} 1 | LEVEL 5
11771} 0 | LEVEL &
1 1] L | CEVEL 7 | STRONG
i: L0
9: HI

Xr  HI OR LO



2.5.3.2 Carriage Movement Command (With Carriage Strobe)

Data bit information for the carriage movement command word is
shown in Table 2-23.

Table 2-23 G9CUT Carriage Movement Command Format

DATA BIT 12 i1 10 9 8 7 & 3 4 3 2 1

AMGUNT OF CARRIAGE MOVEMENT

AMOUNT OF CARRIAGE MOVEMENT DISTANCE IS
1/120 INCH PER BINARY BIT

- DIRECTION
Hlz: (0} FORWARD

LO: (1) REVERSE
2.5.3.3 Paper Peed Movement Command {With Paper Feed Strobe)
Data Bit information for the paper feed movement command word
is shown in Table 2-24.
Table 2-24 G%CUT Paper Feed Command Format

DATA BIT 12 i1 1o 2 8 7 6 3 4 3 2 1

AMOQUNT O0F LINE FEED IS 41/48 INCH PER T
EVERY BINARY BIT. NOT

USED
DIRECTION

HI: (0)Y FORWARD
.0z {1) REVERSE

LINE FEED VALUE =

1/48 INCH x (20 BIT + 2% BIT ¢ ~=--- 2% p17T 10

2.5.3.4 Top of Porm Command

This signal advances the paper to its starting point at the Top
of Form. There are sixteen programmable lengths of form feed
{FF) available. The length of form to be used should be pro-
grammed prior to applying the TOP OF FPORM strobe by initiating
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a character strobe coincidental with the ASCII code with data
pits 9, 10, 11 and 12 determining the length of £feed. See
Table 2-25. 1f the FP code is not used, the Top of Form
increment will be automatically set at eleven inches.

Table 2-25 TOF Form Length

Data Data Data Data
Bit 12 Bit 11 Bit 10 Bit 9 Inches
0 0 1} 0 11 {66 line]
9 0 0 1 3
0 0 1 0 3.5
0 Q 1 1 4
0 1 0 0 5
o 1 0] 1 5.%
0 1 1 9] 6
0 1 1 3 7
1 0 Q b 8
1 0 0 1 8.5
1 0 1 0 9
1 0 1 1 10
1 1l 0 0 11-2/3 [70 line]
1 1l 0 1 12
1 1 1 0 14
1 1 1 1 17

2.5.4 Principle of Operation

The select printer signal is first transmitted to ensure the
printer ready status. At this time, each strobe is disregarded
when the corresponding ready line is not in "LO" state. The
printer processes a strobe in the input sequence as shown in
Figure 2-27.

2.5.4.1 Print Thimble Positioning

Print thimble operations are roughly divided into the following
functions.

s Character selection - In order to select a desired char-
acter, thne print thimble is provided with rotate opera-
tion and vertical (up-down) movement. The selection is
made by the character cede (refer to Section 2.5.3.1)

e Hammer ~ Hammer operation occurs after the other opera-
tions are successfully completed: character selection,
carriage movement, line feed, ribbon up-down, and ribbon
advance. That is, hammer operaticons occur only after
these operations are completed.



e Print hammer impression level 1is controlled by the
impression level specification in the Absolute mode or
by automatic specification generated inside the
SPINWRITER (Table 2-22) in the character mecde,

@ Print Thimble Positioning and Printing - First, a
printer is identified by the select printer signal.
Second, print thimble ready status is sampled in order
to perform print thimble operation. Third, both the
data of character selection and hammer Ilmpression are
established on the data lines. Then the print thimble
strobe of greater than 750 nanoseconds is transmitted.
As nmentioned before, hammer operation is prohibited
until the operations of character selection, carriage
mnovement, line feed, and ribbon up-down are successfully
completed.

2.5.4.2 Carriage Positioning

The sequence required to position the carriage 1is, first,
select the printer; second, sample the carriage ready line to
ensure that a carriage move command will be accepted; third,
place the distance-and~direction of movement information on the
data lines; and fourth, strobe the data. The carriage begins
its movement after completion of the print thimble operation
from the previous command.

2.5.4.3 Paper Feed

The seguence reguired for paper feed 1is, first, select the
printer; second, sample the paper feed ready line te ensure
that the paper £feed command will be accepted; third, place
the digtrance~and~direction~of-movement information on the data
lines; and fourth, strobe the data. The paper feed operation
will be performed after the print thimble operation, i1f pre-
viously commanded, 1s completed.

2.5.4.4 Ribbon Lift

If a two-color ribbon is being used and the lower ribbon color
{black) is desired, the ribbon lift signal, with the printer
select = "LO", must be made "LO" prior to the print command.
If the upper color is desired to be printed, the ribbon 1lift =
"HI" must be made. When using a single-color ribbon, the
ribbon lift signal must alwavs be "LO"™ to allow printing. If
the ribbon lift signal is set "HI", the ribbon will be mowved
inte the lower position to facilitate wisnalizing a printed
character. The 1lift movement of the ribbon reguires about 130
milliseconds, therefore the ribbon lift command is issued prior
to the print thimble command. The ribbon lift movement and the
ribbon 1ift command are related, as shown in Figure 2-28.



RIBBON LIFT
COMMANTD Lg = yP HI = DOWN

MOVEMENT

APPROX. 130 ms 14-028

Figure 2-28 Ribbon Timing Segquence

2.5.4.% Space~Before-Print Sequence

The interval between the carriage strobe and the print thimble
strobe must be more than 400 nanoseconds in order to mowve the
carriage or the print thimble. The hammer will be energized
after completion of the carriage movement. However, character
gselection and ribbon advance will be performed during the car-
riage movement by the print thimble strobe. The printing time
required is shorter than that of the print-before—-space
sequence. Refer to Figure 2-16.

2.5.4.6 Print-Before-Space Sequence

In order to operate the print thimble and carriage (or line
feed), an interval is needed between the trailing edge of the
print thimble strobe and the leading edge of the carriage
strobe. The interval must be more than 400 nsec.

The carriage begins its movement after completion of the print
thimble operation (character selection, ribbon advance, and
hammer). This operation requires a longer period of time than
the space-before-print sequence does. However, when the oper-
ations of print-space-print-space are repeated, the time re-
quired is 3just the same as the operations of space-before-
print seguence and print-before-space sequence, except for the
first sequence, Refer to Figure 2-17.

2.6 OUTPUT DEVICE ADAPTER (ODA) INTERFACE {G9BNB)

This parallel interface is fully implemented and contained on
the GY9BNB processor board. The ODA type processor board is
used in SPINWRITER printers that are connected to NEC control-
lers. Model 5510-C alsc utilizes this processor board in con-
cert with the GOBNA, Centronics-type signal conversion, circuit
board.



The ODA Interface block diagram is shown in Figure 2-29. Refer
to SPINWRITER logic diagrams 136-100235-021 through -~025 for
the following discussion.

2.6.1 Circuit Description

Host system data and signal lines (or GI9BNA output lines for
Model 5510-~C) are inputted to the 246, 250, and 2ZS51 {1489L
type) line receivers (Figure 2-28). The eight data lines,
RD1~8, are then routed to 242 programmable peripheral interface
{PPI) for input to the G9IBNB microprocessor system (MPS).
Three control lines (IRT, RDP, and RMS) are also routed from
line receivers to Z242. 242 PPI port A sands status signals to
%z47, 249 for output to the host contreoller. 23 PPI ports A and
B provide data and control signals between MPS and control
panel. Also inputted at this PPI (pert C) are impression,
cover, and paper switch status information.

227 and %43, both PPIs, provide connection of controel and

status information to machine control subassemblies, 1i.e.,
servo and driver circuits.

2.6.2 S8ignal Line Characteristics

Printer operations are controlled through the interface (Figure
2-30). The interface consists of a reset line, eight data
lines, a select line, and a2 data present line all of which
represent commands and information to the printer. The printer
in turn responds by outputting machine ready, device connected,
data acceptable, media low, and alarm signals to the controller.

2.6.2.1 Input/Outpuf Interface Circuits

GYBNB interface circuitry utilizes 1489 type line receivers for
input circuits and 7403, 7405 type open collector gates for
output circuits (Figure 2-31). Table 2-26 shows logic level
vs. voltage levels at the interface.

2.6.2,.2 1I/0 Signal Line Descriptions
Table 2-27 describes G9BNB interface signal line functions,

refer to Figure 2-30 for signal line source/destination infor-
mation.
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Table 2-26 G9BNB Interface Signal Level Conversion

VOLTAGE AT THE
LOGIC INTERFACE
1 ON 2.4V
Q QFF 0.4V
Table 2-27 I/0 Signal Line Functions
SIGHALS ABBREVIATION FUNCTION
Frame Ground PG
Receive Machine RMS Logic high, selects PR
Select
Receive Machine RMR Logic high, PR is ready
Ready
Receive Data #1 RD1 Character6 control infor-
mation (2Y Bit)
Receive Data #2 RD2 Characteri control infor-
mation (2+ Bit)
Receive Data #3 RD3 Characteré control infor-
: mation (2¢< Bit)
Receive Data #4 RD4 Characteré control infor-
mation (2- Bit)
Receive Data #5 RDS Cheu:ac:":.er‘i.1 control infor-
mation (2% Bit)
Receive Data #6 RD6 Characteré control infor-
mation (2-° Bit)
Receive Data #7 RD7 Characteré control infeor-
mation (2° Bit)
Receive Data #8 RDE Characterf contrel infor-
mation {2/ Bit)
Receive Data RDA Logic high indicates PR is
Acceptable ready to accept data on
RDl—»RD8 lines
Receive Data RDP Logic high indicates that
Present there is walid information
on the RD1—» RDS data lines




Pable 2-27 GO9BNB I/0 Signal Line Functions (contd)

SIGNALS ABBREVIATION FUNCTTION

Media Low MDL Logic high indicates the
paper out condition

Alarm ATLM Logic high indicates that
a data error or a PR machine
alarm is detected

Device DCH Logic high indicates that
Connected the connecting cables be-
tween PRs are connected,
and power is applied to PR

Initial Reset IRT Logic high resets PR initial
state if duration > 10 usec

Output Cption #1 OFP1 Reserved

Output Opticen %2 QP2 Reserved

Qutput Option #3 OPR3 Reserved

Cutput Option #4 Or4 Reserved

Qutput Option #5 OPS Reserved

Input Option #1 ip2 Reserved

Input Option #2 Ip2 Reserved

Input Option #3 IP3 Reserved

Signal Ground SG

A

2.6.3 Principle of Operation

The fellowing description presents the sequence of contrcoller/
printer command and c¢ontrol signals for print operations.

Refer to PFigures 2-32 through 2-35 for interface sgignal timing
relationships.

The BMR signal is checked before controllar issues a data com-
mand. If RMR is on and RDA is alsc on, the conitroller sends
one character of printing datum wvia the RD1-8 lines. Then the
controller sends the RDP signal. Printer senses presence of
RDP and accepts the RD1-8 printing data while simultaneously
turning off RDA. Controller senses RDA off, turns off RDP and
the character datum transfer is terminated. When printer is
ready to accept another character, RDA is turned on again.
This sequence of svents transfers all of the printing data,



prepared by the controller, to the printer, character by char-
acter. The controller is informed of printer mechanism error

conditions via the ALARM and MEDIA LOW lines.

RMR-wqf—-J RMS CAN BE SET
EITHER AT ON OR

RMSA_ipﬁyﬁ_hQ} AT OFF REGARDLESS

OF THE STATUS OF RMwW,

RDP \ ; ;;
Y/
RD1-8 g
THE STATUS 0F THESE
ALM SIGMALS DURING THE
IR POWER QN TRANSIENT
T TIME IS NOT ASSURED.
nen —
=" THE DURATION REAUIRED FOR SETTING
AT THE INITIALIZE STATUS.
14-032
Figure 2-32 G9BNB Power On Timing
RMR
RMS
P
o Wy D W il
RIP
{ 4
RD1M8 ___X e P ¢
MDL
ALM
IRT
DCN

14-033

Figure 2-33 GY9BNB Data Transfer Timing



RMR
RMS
THE DURATION REQUIRED
RDA ———e— FOR INITIALIZATION
RDS [ //
RD1M8

L
/
MDL
ALM \ /

IRT - l

DCN
14-034
Figure 2-34 G9BNB IRT Timing
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- ] FOR INITIALIZATION
RMR J\\\
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RDP \\
RD1.8 3 \
MDL. ) }
ALM -J§\\\ L
//’#‘
IRT ~ T 1
—»| =210 psec
DCN
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Figure 2-35 G9BNB Alarm Timing

2.7 CENTRONICS-TYPE SIGNAL CONVERTER (G9BNA)

The G9BNA circuit board provides conversion of Centronics-type
interface signals for SPINWRITER 5510-C Models. This circuit
board produces ODA type interface signals for connection to the
G9BNB processor beoard (Figure 2-36). Refer to SPINWRITER logic
diagram 136-100235-060 and -061 for the following discussion.

u



COMNECTOR

CENTRONICS INTERFACE DTA
INTERFACE CH4Z2 COMVERTER Cnad CH30 PROCESSIR
SIGENALS TGEIBNAD {G?EME}

QDA INTERFACE SIGMNALS

14-03§

Figure 2~36 G9BNA Interconnection Diagram

2.7.1 Circuit Desecription

Incoming character and command data words on the Data 1-8 lines
(Figure 2-37) from the controller are latched in the 237/Z33
4-bit registers. Register signals, REGSET]l and READLl, provide
control to latch incoming signals or output the latch contents
onte the converter data bus, respectively. The incoming data
bus character words are stored in the 2Z34/Z38 RAM until they
are required later for printer operations. Incoming command
data words address stored code commands in ROM as mentioned
below.

Maximum buffer 1length, the number o¢f characters that can hbe
stored in RAM,is determined by 81 switch selections ({136 or 132
and 12 CPI or 10 CPI). RAM addressing is provided by counter
228/%229, which also c¢onnects to the comparator 227/226 input
lines. The comparator 1s preset by the decoder, %231, output
signals. The comparator output signal, BUFFER PULL, becomes
true when inputs match.

Data input signals, wvia the input latch, also connect to the
ROM, 735, address lines. Specific code words on the converter
data bus, when addressing ROM, provide output command codes (PR
START LF, DEL, WRITE INH, and PRINT START) which inhibit RAM
write, and initiate printer control functions.

An end of text code sent by the controller is detected by ROM,
235, which outputs the DELETE CODE signal to disable further
RAM write operations.

During print operations the contents of RAM are read, character
by character, onto the data bus and routed through the data
selector, 229/Z236 to the RDI1-8 output lines.
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2.7.2 Signal Line Characteristics

Printer operations are controlled through the interface (Figure
2-38). The interface input signals, from the controller, con-
sist of eight data lines, a data strobe, and an input prime
signal. interface output signals, to the controller, include
rhe select, acknowledge, paper end, fault and busy lines.

CN42 CN41
+ 5 O AAN RMS - )
ATA 1- -
~_D 1-8 - RD1-8 -
OBE
DATA STROB - RDP -
R
INPUT PRIME -l A . C. IRT -
SLCT RMR TO/FROM
- :
TO/FROM < B >393NB
CONTROLLER | _QACKNLG R DA
<FE I
< FAULT — LM
< BUSY N C . e—BEN
FG
- e—E2 :
L_*GND -—0 -
By

14-638
Figure 2-38 GSBNA Interface Signals

2.7.2.1 Input/Cutput Interface Circuits

G9BNA interface circuitry utilizes low power Schottky (L3 type)
TPL (SSI and MSI) input and output gates (Figure 2-38). Two
GY9BNA output signals (SLCT and PE) are wired straight through
from the ODA Processor board output sgignals {(RMR and MDL, re-
spectively).
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CONTROLLER
TTL
74L81732
(DATA 1~8)
a OUTPUT (DRIVER)
TO CONTROLLER
TTL

74LSQ4, T4LS508y T74L500
(ACKNLGs FAULT BUSY)
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Figure 2-39 G9BNA I/0 Circuits

2.7.2.2 1/0 Signal Line Descriptions

Table 2-28 lists controller interface signals, their functions,
and source (either printer or controller). The ODA signals
generated or received by the G9BNA conversion board are
described in Section 2.6.2.2.

2.7.2.3 Strobe Signal Timing

Figure 2«40 shows the strobe signal timing relationship to data

lines during buffer write operations.

2.7.3 Principle of Operation

Data from the buffer 1is sent character by character to the
GOBNB processor board as described in Section 2.6.3. The GSBNA
conversion board responds as a controller would to the ODA com—
mands from the G9BNB processor board., This section describes
the sequences followed by the convarter circuitry during buffer
write ocperations.



Table 2-28 GY9BNA I/0 Signal Line Functions

DIRECTION

SIGNAL NAME CONT -»—=PR DESCRIPTION

DATA STROBE ———— Strobe for DATA l—»8

DATA 1

[:::::::} Received Data

DATA 8

INPUT PRIME —————— initiates Restore operation
and clears Input Buffer

BCKNLG g Acknowledgement for Data
input (Data Request)

BUSY e Shows operating condition
of printer (Low level of
this signal shows ready
condition.)

PE - —— {Paper End)

High level shows paper end
condition.

SLCT e (Select)

High level shows available
condition, low level shows
CHECK condition or local
mode .
FAULT - Shows following condition
1 CHECE condition
2 Paper End

s DATA INPUT (BUFFER WRITED
3.53X0.35us

BUSY I it BUFFER FULL

12,220.3us \ |
ACKNLG roepe—e] N i

| ! !

DATA N R [ T11
*4x‘l}*— I\ I

DATA STROBE [ Rl Ll

14-040

Figure 2-40 G9BNA Strobe Timing




First, converter sends the 1logic low BUSY signal to the
controller signifying printer ready status; second, approxi-
mately 10 psec later the logic low BUSY signal is followed by
rhe 2.2 ps low going ACKNOWLEDGE pulse which requests that the
controller send a character word on the data 1lines; third,

character data is presented on the data lines; and fourth, the
low going data strobe pulse is applied from the controller.

As shown in Figure 2-40, data has at least 0.5 psec settling
time before the data strobe is applied. The data strobe initi-
ates the latching of the data line contents in the input regis-
ters and the writing of character words into the buffer.

The ACKNLG pulse is applied again and the cycle is repeated
until the buffer is full. 3.5 usec after buffer is filled the
converter returns the BUSY signal line to the logic high level
signifying to the controller that write operations are com-
Dleted. }

2.8 CURRENT LOOP INTERFACE (G9BMY)

This interface is packaged on the G9BMY circuit board, and is
used in conjunction with the RS-232-C type interface circuit
board (G9CUR) to provide input/output signal conditioning for
current loop transmission gsystems. Figure 2-41 shows
interconnections between the two circuit boards.

Refer to SPINWRITER schematic drawing 136-100235-046 for the
following discussion,

) G9BMY

CURIN +=———%1 205 ma RECEIVE DATA GICUR

CURIN ~———3l 20 ma . »| RS-232-C
CURRENT INTER-
LOOP FACE

CUROUT +-—— INTERFACE TRANSMIT DATA
CURQUT - -l B

1d4-041

Fiqure 2-41 Current Loop Interface Interconnection Diagram
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2.8.1 Circuit Description (GOBMY)

The incoming current signal, which is shunted by current
limiter Q2 for proper drive, is applied to the PC504 optical
isolator. The signal £from the isolator is then level shifted
by Z3 and 2Z4 te match RS-232-C signal level characteristics on
the receive data (RD) line.

Transmitted dJ&ata from the GY9CUR c¢ircuit hoard is signal-
conditioned for Tl primary drive. The transformer secondary
signal 1is rectified and filtered to provide base drive for
switch Ql which, in turn, controls the current locop interface
output signals.

2-67






CHAPTER 3
SERVO BOARD (G9CUN)

The servomotor control circuits decode the processor board
digital output signals into analog voltage commands to drive
the rotate and spacing servo motors as shown in Figure 3-1.
These circuits are controlled in two modes: in the velocity
mode by velocity signals from the processor, and in the posi-
tion mode by position signals from the position transducer.

The rotate and space servomotors are functionally identical.
The rotate servomotor rotates the print thimble t¢ a new char-
acter position, and the spacing servomotor moves the print car-
riage to a new horizontal print position. The following cir-
cuit theory deals with the rotate functions. This theory can
be applied to spacing servo system circuits.

® Velocity Mode
The rotate servo control circuit receives velocity

(RTVELAL,B1,C1) and direction of rotation (RTXXCWO,
RTXCCWG) commands from the microprocessor system (MPS}

VELGCITY COMMAND (3-BFT)

81 ANALDG

- WELOCITY

SPELD Cﬁ;MANE SUMMING POWER

n ol FREFILE o SUMMING - AMP SERVA MOTOR
CIRCULT amMp (GIEUM)

! A
FR0M
“PE ATRECTION COHOMMAND

POSITION
COMMAND

. SERYEG MOTOR
VELDCETY SIGHAL FEEDRACK VOLTAGE
FOSITLON MODE DEVECTOR/AMPLIFIER

OIRECTIONS
MGDE
SWITCH

CLW 2
L—

WELOCITY
DETECTAR

TO MPS COUNT PULSE

14-142

Figure 3-1 Servomotor Control Block Diagram
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as shown in Figure 3-2. A feedback signal, RTHAPOS and
RTFBPOS developed by the velocity detector, informs
sarvo control of the motor's rotational speed and
direction. The spacing servo contreol circuit receives
similar input signals and operates in much the same
manner as the rotate servo c¢ontrol circuit,. Spacing
sarvo control circuit differences are contrasted in
Section 3.2.

The MPS and feedback commands are applied to a summing
amplifier. The resultant output (RTSUMMS) of the sum-
ming amplifier is used to accelerate and decelerate the
gervomotor.

In addition, one count pulse (RTCONT1) is developed
every increment of rotation (one character position or
one space position) and is forwarded to the MPS.

e Position Mode

When the servomotor reaches a point 1/8th position from
the specified stop position, the direction command from
the MPS is turned off. As a result, the position mode
is entered. The position signal (RTPAPOS) is applied to
the summing amplifier in place of the velocity command
voltage, '

In the position mode, the position signal, RTPAPOS, is ampli-
fied by the summing amplifier and used as the error voltage
signal. The motor will continue to rotate until RT@APOS
becomes zZero.

3.1 ROTATE FUNCTION

3.1.1 Position Transducer Drive

The position transducer drive circuit (Figure 3-3) provides a
sinusoidal waveform that is used by the rotate and spacing
transducers. Figure 3-4 shows output waveforms genexrated by
the drive circuit.

3.1.1.1 Circuit Description (G9CUN)

The input signal, TM7700N (7.7 microsecond c¢lock), is converted
into a2 sine wave of 120 kHz by an LC resonant circuit composed
of C48 and Ll. The sine wave is further amplified by %40, Ql1,
and Q2 to provide an output amplitude of 21 volts peak-~to~peak
at TP27.

additionally, to make the position sense amplifier and demodu-
lator carrier (DEMORTS) signals in phase, the signal at TP27 is
shifted 45 degrees and converted to a sguare wave of +12
gyolts. This signal at the output of 239 is called DEMORTS.

3-2
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Figure 3-3 Position Transducer Drive Circuit
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3.1.2 Position Transducer

The position transducer generates positicon information signals
for use by the servo control system. These 51gnals indicate
direction and velocity of rotation. A partial view of the
rotate sensor is shown in Figure 3-5.

MOTOR REAR CASTING

r/PGSITII]N TRAMSDUCER STATOR (FIXER)
e——P0SITION TRANSDUCER ROTGR (ROTATED)

MAGNET (DISPLACED) "L—J o SECONDARY TRANSFORMER

MAGNET PICKUP COIL

(FIXED> PRIHARY TRANSFORMER ( FIXED?
CMLEAD wIRES TO DRIVER SIDE

Figure 3-5 Partial View of Rotate Sensor
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3.1.2.1 Circuit Description

The POSlthﬂ transducer consists of a rotor and stator. The
rotor is physically attached to the servomotor shaft and is
driven by a 130 kHz sine wave. The stator is mounted to the
servomotor rear casting and contains twe inductors 90 degrees
ocut of phase. As the rotor rotates, a voltage is induced in
the stator. The two resultant sine waves are called RTSEPA and
RTSEJB.

3.1.3 Rotate Sense Amplifier

The rotate sense amplifier circuit amplifies and demodulates
the pos;tzoa transducer outputs to obtain position signals.
Figure 3-6 ig the schematic diagram of the sense amplifier used
for phase A. An identical circuit, Z4, is used for phase B.
amplifiers 21 and 22 provide spacing position signals.

3.1.3.1 Circuit Description (G9CUN)

The rotate sense amplifier input signals (RTSE@A, RTSEFB) {from
the position transducers are amplitude-modulated, 130 kHz sine
waves. There is a 90~degree phase difference between the #a
and 9B signals. The #A signal is demodulated by Z3, and the ¢B
signal is demodulated by Z4.
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Figure 3-6 Rotate Sense amplifier Circuit (ga)

The positicn transducer outputs are combined with the DEMQRTS
signal to produce a sgine wave signal, RTPAPOS or RTHBPOS, at
TP1é and TP1l8, respectively. Figure 3-7 represents the wave-
forms for the rotate sense amplifier.
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Figure 3=7 Rotate Sense Amplifier Waveforms
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3.1.4 Velcecity Change Control

The wvelocity change control «circuit generates six signals
(RTSENBO, RTSENBLl, RTSENCO, RTSENC1, RTSENDL, and RTSENEL) from
the two positicn signals (RTAAPOS, RTPBPOS). Figure 3-8 shows
a schematic diagram of the velocity change control circuit, and
Figure 3-9 illustrates typlical waveforms.
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Figure 3-8 Velocity Change Control Circuit

3.1.4.1 Circuit Description (GOCUN)

DM2 is a dual rectifier whose ocutput is applied to operational
amplifier 224, When signals RTSAPOS and RTEPBPOS are applied to
DM2, during clockwise print thimble rotation the resultant
cutput of ZzZ24 is a +triangular waveform (Figure 3-9, RT2438).
The output of 224 is applied to 222a, and signal RTSENCO is
obtained. RTSENCO is inverted by Z27A to produce RTSENC1.

Signal RTJAPOS is shaped to a square wave by Z22B and inverted
by Z27B. The output of Z27B is aNDed with RTSENC1 at 223A to
produce RTSENEl1. Referring to Figure 3-9, cobserve that RTSENEL
occurs 45 degrees after RTPAPOS crosses 0 volts in a positive
direction.

RTABPOS 1s shaped to a sguare wave by 222C., 2Z22C's output is
TSENRO. Z27C inverts RTSENBO to produce RTSENRB1. RTSENBL is
ANDed with RTSENCO at Z23B to produce RTSENDL.



RT5BPOS

A
RTZAPOS
RT29S
(224
QUTPUT) B
— ~
RTPANSL
1
RTSENCO ___| o
RTSENCL oo ' 1
e—— 0
1
RTSENEL S e O > c
1
RTSENBO o
1
RTSENBL o 0
1
RTSENDL ‘ 0
1
RTCONTL H H o

14 -5

FPigure 3-9 Typical Waveforms, Velocity Change Control

3-8



3.1.5 Count Pulse Circuit

The count pulse circuit produces a signal, RTCONTL, from input
signal RTSENBLl. Each RTCONT1 pulse indicates a print thimble
rotation of one character position. Figure 3-10 is the schem-
atic diagram of the count pulse circuilt.

3.1.5.1 Circuit Description {GoCUN)

The signal, RTSENBL, from the velocity change control circuit
is applied to shift register 228 (FPigure 3-10)}. With a clock
pulse of 7.7 microseconds (TM7700N) applied to pin 10 of Z28,
the resultant outputs of Z28 will be three sgquare waves: 31,
82, and 83. 8ignals 81, S2, 83 and TM7700N are applied to the
input of decoder 2%29. The S4 and S5 outputs of 229 are applied
to the input of latch circuit 230.

The S6 output from 230 is applied to the latch circuitry which
when enabled by RTSENCO and RTSENC1 produces S7. The S8 output
of 236 is reapplied to 236 at pin 13. The resultant output at
pin 14 of 236 is $9. Note that 89 is the inverted S8 signal
shifted 7.7 microseconds. S8 and 289 are ANDed by Z31C to pro-

duce RTCONTL.
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3.1.6 RTPANSL Circuit

The RTPANSL circuit produces a pulse which occurs 1/8th of a
character position before the specified stop position, Refer
to Figure 3-10.

3.1.6.1 Circuit Description (GI9CUN)

S8ignal RTPANS]1 is produced by ANDing RTSENBO and RTSENCO at
231D on the servo control board. RTPANSL is used to direct the
MPS to diszable the direction command signals. With the direc-
tion command turned off, the servo system enters the position
mode.

3.1.7 velocity Detector

The wvelocity detector consists of an analeg differentiation
circuit, an analog switch, and an amplifier. The detector con-
verts the position signal into the velocity signal that is pro-
portional to the servomotor rotational speed. Figure 3-11
shows the schematic of the detector and Figure 3~12 shows typi-
cal circuit waveforms.
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Figure 3-11 Velocity Detector Circuit

3,1.7.1 Circuit Description (G3CUN)

The analog position signals, RTFAPOS and RTPBPOS, are applied
directly to velocity detector Z8 (at pinsg 13 and 5 respec-
tively) as omega A and omega B. RTHAPOS and RTHIBPOS are also
applied to inverters 2Z10A and Z10B to produce omega A not and
omega B not, which are then applied toe Z8 on pins 13 and 14
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Figure 3-12 Velocity Detector Waveforms

respectively. 1In addition, three signals from velocity change
control, (RTSENC1l, RTSENDL, and RTSENEL) provide addressing to
route one of the four input position signals from 2z8 as the
velocity signal.

The output velocity signal of 28 is an analog waveform whose
amplitude and polarity indicate the present velocity and direc~
tion of rotation.



3.1.8 Direction and Mode Selector

The direction and mode selector dJdetermines the direction of
SPINWRITER print thimble rotation and velocity/position mode
selection. Figure 3-13 is the schematic diagram of the direc-
tion and mode selector circuit, and Table 3-1 describes the
selector's input and output signals.
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Figure 3~-13 Rotate Direction and Mode Selector Circuit

3.1.8.1 Circuit Description (G9CUN)

The direction and mode selector, 215, is an analog switch., Ikts
major inputs are RTWPCMS, RTCMCMS, RTZAPOS, RTXXCWO, and
RTXCCWO. RTWPCMS is a reference wvoltage of +0.52 to +0.55
volts applied to 215, pin 15. The voltage reference is also
applied to 225, inverted, and applied to 215, pin 14,

When the servo system is in the velocity mode, the polarity of
the output voltage at 21iS%, pin 13, is determined by either
RTHXCWO or RTICOW0. When both RTXICWO and RTXCCWO are high
{+5V), the system enters the position mode (Table 3-1). At
this time 215, pin 13 goes to zero volts and 215, pin 3 outputs
the position signal to the summing amplifier c¢ircuit,

¢ )
.
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Table 3-1 Relationship Between Selector Input and
Analog Switch Output

SELECTOR INFUT
OF ANALOG SWITCH Z15

RTXXCWO RTXCCWO FUNCTION OF ANALOG SWITCH Z1i% OUTPUT
Low High Turns on terminals 2 and 15 of analog
Level Level switch to send the output veoltage

to the speed profile cireguit,

High Low Turns on terminals 5 and 14 of the
Level Level analog switch to send the polarity
inverted output voltage to the speed
profile circuit.

High High Turns on terminals 4 and 11 of the

Level Level analog switch to output the position
signal to the summing amplifier
circuit.

3.1.9 Speed Profile Circuit

The speed profile circuit, 219, generates an analog voltage
representative of the speed and direction that the print
thimble must rotate to access a new character in minimum time.
The decision process is handled by the MPU which outputs the
3-bit velocity command that 219 decodes to select one of the
eight analog inputs proportional to the direction command vol-
tagqe sourced at Z15. The polarity of the direction command
voltage indicates the direction of rotation (positive equals
clockwise, negative equals counterclockwise}. Pigure 3-14 is
the schematic diagram of the speed profile circuit, and Pigure
3-15 is a timing chart showing the velocity command wvoltage
output vs. rotate velocity input commands.

3.1.9.1 Circuit Description (G9CUN}

The speed profile circuit, z1%, is an analog switch with eight
analog and three digital select line inputs. The analog inputs
are tapped at voltage divider RM26 which is sourced at Z15,
direction command voltage. Eight steps labeled V0O through V7,
as shown in Figure 3-14, provide veltage levels proportional to
velocity of rotation. BAs shown in Pigure 3-15, when RTVELAIL,
Bl and C1 are low at 0V, the output of Zl19 is ¥7 or maximum
voltage. When input select lines are all high (5V), the output
of 718 ig V0 or minimum wvoltage. The selection of V7 indicates
maximum velocity of rotation for maximum distance to rotate.
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3.1.10 Summing Amplifier Circuit

The summing amplifier circuit (Figure 3-16} provides the vol-
tage amplitude and polarity necessary to drive the servomotor
power amplifier.

i‘\,,/j
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Figure 3-16 Summing Amplifier Circuit

3.1.10.1 Cirzcuit Description (G9CUN)

When a direction command indicates velocity mode, the summing
circuit, 211A, combines the velocity detector output and the
velocity command voltage to produce a voltage which is ampli~
fied by Z11B. When the direction commands indicate position
mode, the position signal £from 2zl5, pin 3, is amplified by
Z11B. The output of Z11B, RTSUMMS, is used to drive the servo
power amplifier. 280 1is used to reduce serrve motor feed
voltage in order to reduce the amount of noise generated by the
servo feedback system.

3.1.11 Rotate Home Detector

The rotate home detector indicates the home position of the
rotate servo system. Home position is character position zero
on the print thimble. The servo system is stopped eight char-
acter pesitions in a clockwise direction from the home position
detector. Figure 3~17 is the schematic diagram of the detector
gircuit, and Figure 3-18 shows the waveforms for the circuit.

3.1.11.1 Circuit Description (G9CUN)

The rotate home signal, RTHOMEL, is detected only when the
velocity command, RTVELCl, is zero. In Figure 3-17, RTHMERQO,
is generated by RTVELCl. When the magnet attached to the posi-
tion transducer rotor, shown in Figure 3-5, passes near the
magnet pickup coil, a voltage is generated. This wocltage is
applied to operational amplifier Z25 and signal RTHMPOS is
produced.
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Circuit Waveforms

When RTHMPCOS is applied to comparator Z238B with a low RTHMERO,
a sguare wave is produced as shown in Figure 3-18a. Diode D1
limits the signal from 223B to a -10V to OV sguare wave (Figurs
3-18B). Comparator Z23A combines the limited aquare wave with
the original RTHEMPOS signal, and produces a sguare wave whose

3-16
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positive going zero crossing occurs near the gzero crossing of
the RTHMPOS wave (Figure 3-18C). The waveform at (C) 1is ap-
plied to line driver 222 to generate the RTHOMEL signal (Figure
3-18D) which is routed back to the MPS as rotate status infor-
mation.

3.2 SPACING SERVO CONTROL CIRCUIT

The spacing servo control and rotate servo control circuits are
nearly identical in operational principle. However, they dif-
fer slightly in the positioning mode. To provide for the re-
quired number of spaces, the number of motor stop positions in
the spacing servo control circuit is double that of the rotate
servo control circuit (refer to Figure 3-19). To obtain double
the number of motor stop positions, the following circuits on
the spacing servo control system differ from those in the
rotate servo control system: direction and mode selector, and
count pulge circuit.

RToAPDS & £ )

ROTATE SYSTEM
€ = POSITION AT wHICH

SERVOMOTOR CAN
BE STOPPED

SPFsAPOS &

SFACE SYSTEM 14-060

Figure 3-19 Difference in Stop Positions Between Rotate
Servo and Spacing Servo Control Circuit



As shown in Figure 3-19, the rotate system can be stopped only
when the RTPAPOS signal crosses zero reference in a negative-
going direction. The spacing system, however, can be stopped
when the 8PSAPOS signal crosses 2zero reference in either a
positive or negative direction. This capability is produced by
the direction and mode selector, 212, as shown in Figure 3-22.
In the poesition mode, 212 selects either the SPYJAPOS or an
inverted SPPAPOS signal to use as the positioning stop signal.

The count pulse circuit for the rotate system can generate a
pulse only at the positive peak value of the RTAAPOS signal.
In the spacing system, a pulse is dgenerated for each positive
and negative peak of the SPPAPOS signal.

Fiqure 3-20 presents the block diagram of the spacing servo

control system, and Figure 3-21 shows the typical waveforms
using forward motion as an example.

3.2.1 Direction and Mode Selector (Spacing Servo)

In the velocity mode, the operation of the direction and mode
selector circuit is similar to that of the rotate servo control
circuit. In the position mode, it differs from the rotate
servo control in that the spacing control can select twice as
many stop positions. Figure 3-22 is the schematic diagram for
this circuit, and Table 3-2 defines the selection of the output
signals.

3.2.1.] Cirecuit bescription (G9CUN)

In the velocity mode, 212 Pin 13 outputs a reference voltage

whose polarity is selected by the forward (SPXFWD0O) or reverse
{SPXRVSG} commandg.

In the position mode, 212 outputs a position signal whose
polarity is controlled by SPSENBO if both direction signals are
high; a low SPSENBO signal will select SPPAPOS for Z12's out-
put. If SPSENBO is high, the circuit selects the inverted
SPUAPOS signal for Z12's output.

3.2.2 Count Pulse Circuit

In the rotate servoe control circuit, the count pulse circuit
produces a count pulse only at the peoint corresponding to the
positive peak value of position signal RTPAPCS. In the spacing
servo control circuit, the count pulses are produced at the
positive and negative peak values of position signal SPZAPOS.
Figure 3-23 is the schematic diagram £or the count pulse cir-
cuit, and FPigure 3-24 shows typical waveforms.

S
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Figure 3-22 Spacing Direction and Mode Selector Circuit

3.2.2.1 Circuit Description ({GSCIIN)

Sigqnals S1 through 38 o¢f the spacing count pulse circuit coin-
cide perfectlvy with signals 51 through S8 of the rotate count
pulse circuit, However, to obtain the SPCONT1 pulse, S7 and S8
are applied to an exclusive OR circuit, 237C. This allows a
pulse to be generated on the positive and negative peaks of
SPAAPOS.

3.3 PRINT THIMBLE VERTICAL LIFT CONTROL

Thigs eircuitry is described in Section 4.2 - Vertical Driver.



Table 3-2

Function of Analog Switch 212

SELECTOR INPUT

CF ANALOG SWITCH 212

ANALOG SWITCH 212 OUTPRUT

p.!

Lo

SPXFWDO SPXRVS0 | SPSENBO
LO HI
HI LO
HI HI
HI HI

HI

Terminals 2 and 15 are enabled to
cutput SPFPCMS to the speed pro-
file circuit,.

Terminals 5 and 14 are enabled to
output SPRMCMS to the zpeed pro-—-
file circuit.

Terminals 1 and 12 are enabled to
output position signal SPYAPOS to
summing amplifier.

Terminals 4 and 11 are enabled to
output the inverted position
signal SPPAFPOS to the summing
amplifier.

X = Don't care condition
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CHAPTER 4
DRIVER BOARD (G9CUM)

The driver circuits provide voltage and current for the various
SPINWRITER motors and solencids. The driver board includes
circuitry for the following functionsg:

Rotate and 5Space Servomotors
Print Thimble Vertical Lift Coil
Print Hammer Drive

Ribbon Color Change Magnet
Ribbon Drive Motor

Paper Feed Drive Motor

Driver Interlock

2650000

4.1 SERVO DRIVER

There are two kinds of servo drivers, space and rotate, and
circuit operation is common to both. The spacing servo driver
circuits are described in detail in this section. This explan-
ation also applies to rotate driver circuits. Figure 4-1 is
the schematic diagram of the space serve driver circuit.

4.1.1 Circuit Description

The servo driver receives the direction and velocity command
voltage in the form of an error wvoltage (SPSUMMS) from the
servo board summing amplifier. With reference to Figure 4-1,
the output signal of the summing amplifier is the input signal
Vin of the driver circuit. When Vin is positive, test point 4
{(Tr4) of the driver circuit is negative and Q5, Q6, and Q2 are
turned on. At this time, TPl is negative with respect to DG
(TP3)}, and the resultant current flow causes the motor to
rotate clockwise. When Vin is negative, Q1 is turned on. TPL
is now positive with respect to DG, and the resultant current
causes the motor to rotate counterclockwise.

when current flows through the motor, a voltage is developed
across resistor RS. THe wvoltage, Vrs, will be positive or
negative with respect to DG, depending upon the direction of
current flow through the resistor. The feedback voltage is
routed to the driver input via resistor R17. As the motor cur-
rent approaches 3.2 amperes the increasing voltage across RS
will start teo limit the input voltage of 21. The driver tran-
sistor, Q1 or @2, will start to shut off, thus insuring that
the motor does not draw more than 3.2 amperes.
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Figure 4-] Space Servo Driver Circuit

4.2 VERTICAL DRIVER

The wvertical driver circuits provide the necessary control
current €for the print thimble wvertical 1lift magnet. The
stepper-type vertical lift magnet positions or lifts the print
thimble between two vertical planes. Processor command signals
are applied directly to the G9CUM driver board (Figure 4-2).
Circuitry on the GSCUN servo board produces the vertical sense
signal which is fed back to the processor.

4.2,1 Circuit Description (GSCUM, GICUN}

In Figure 4-2, the print thimble 1lift control signals from the
processer are converted to drive signals by twe transistor
pairs (Q9,Q7 and Q10,Q08), and are routed directly %to the wverti-
¢2l magnet. These drive signals are alsc connected to differ—
ential amplifier 226A which connects in turn to comparator Z26B
to output the VTSENS] signal back to the processer. The anable
signal, VTENABl, from the processor provides gating to the com-
parator. FPigure 4-3 shows the timing relationships between the
control and response signals for both the LIFT and DOWN com-
mands.
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4,3 HAMMER DRIVER

The hammer driver circuit provides the proper amount of drive
current to operate the print bammer solenoid for optimum print
quality. The amount of drive current is determined by siz dif-
ferent impression levels and one of two drive pulses controlled
by the microprocessor control system.

4.3.1 Circuit Description (GOCUM)

When the absolute character position is specified by the exter-
nal controller, the received data specifies an absolute charac~
ter address and a 3-bit hammer impression selection code.
Table 4-1 shows the relationship between the 3-bit hammer
impression selection code and the resultant hammer drive pulse
and hammer current.

Table 4-1 Selection of Hammer Driver Pulse Width for
Specified Hammer Impression Level

HAMMER IMPRESSION LEVEL 7 6 5 4 3 2 1
HAMDRY PULSE (MS} 2.0 1.6
HAMMER CURRENT (A) 3.3 1 2.8 [2.55] 3.0 2.8 [2.55; 2.4

When the ASCIT mode is specified, the received ASCII character
data is converted to an internal c¢ode which specifies the
physical location of the character on the print thimble (for
example, which row, top or bottom, and which one of &4
fingers). The internal code is then used to determine which of
four possible type groups the character belongs to. From Table
4~2, a hammer impression level is selected based on the type
group and the position of the operator impression level switch,.
When the proper impression level is determined, Table 4-1 is
used to select the hammer drive pulse width.

Figure 4~4 is the block diagram of the hammer drive circuit.
When the driver signal (HAMDRV) is high, Q20 and Q43 are turned
on. The hammer impression level data applied at voltage refer~
ence circuit 25 establishes a unique wvwoltage level for each of
the seven impression levels. Circuit 22 detects how much cur-
rent, IRS, is flowing through the hammer drive sclencid and
converts IRS to a reference wvoltage level awvailable at TP7.

When HAMDRV first goes high, IRS will be zero and the 74 ampli-
fier circuit output at TP40 will be a negative voltage. This
negqative voltage applied at Z3 will cause Q27 to turn on. Cur-
rent will start to flow through the hammer solencid.

4-4



Table 4-2 Selection of Hammer Impression Level
When ASCII Code Specified

TYPE
IMPRESSION GROLP | & B | £ d
SWITCH
HIGH 7 6 5 3
MEDIUM 8 5 4 2
LOW 5 4 3 1
o+17v
ed
23
SWITCHING
L | circurT
DRIVER Z3
HAMDRY CIRCUIT

420,419 ‘muli___:FJF‘""L

EFP D4 CONVERTER

“2pp| COMPARATOR DETECTOR
o] - cIRCUTT [ CIRCUIT
G—u] STANDARD ) — 72
. VOLTAGE ;
HMIMPO—— ceNERATION i !
G CIRCHIT 1
(Qprereermrsrens
zs K2

{136-100235-014&2

14-0E39
Figure 4-4 Hammer Drive Block Diagram

Hammer drive current, IRS, will increase, as will the 22 vol-
tage output at TP7. 24's output wvoltage (TP40) will increase
from a2 negative value to 0 wvolts. When this output voltage
starts to go positive (detected current flow equals specified
hammer impression), Q27 starts to shut off. The amplifier's
output voltage controls the conduction of Q27 to keep the cur-
rent flow at the specified value. Hammer drive current contin-

ues to flow until the HAMDRV pulse goes low at which time Q43
is shut off.



4,4 RIBBCN COLOR CEANGE MAGNET DRIVER

The ribbon c¢hange magnet driver controls the ribben color
change magnet upon MPS command. Figure 4-5 is a schematic
representation of the driver circuitry, and Figure 4-6 shows
the driver circuit input signal waveforms from the processor
board,

3

RBCDRV1 o >} 253
I\u v MAGNET
- SOLENOID
p
= o
EPP 6 +17V +17V

{136-100235-013)
14-070

" Figure 4-5 Ribbon Color Change Magnet Driver

“'PICK’—!-'HULD""
—-l I—-I"J.E A
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Fiqure 4-6 Ribbon Color Change Timing

4.4.1 Circuit Description (G9CUM)

Q53 provides a return path for the magnet solenoid when the
RBCDRV] input signal is logic high, causing the magnet to be
energized. When the magnet is energized for 60 to 68 millii-
seconds, the ribbon cartridge will he lowered inte the red
position. The cartridge is then held down by a2 series of
pulses, as shown in Figure 4-6. Spring tension returns the
cartridge to the upper or black position when RBCDRV1 remains
at logic low input Jlewvel. The change from red to hklack re-
guires approximately 130 milliseconds.



4.5 RIBBON DRIVE

The ribbon drive circuit provides the necessary current to con-
trol the stepper-type ribbon drive motor, which has two stator
windings 90 degrees apart. These windings are center-tapped to
provide four smaller windings, as shown in Figure 4-7.

GAD O AN

d:BiD‘—; g

dALO— anI

<)

dBOG 14072
Figure 4-7 Ribbon Drive Motor Windings

4.5.1 Circuit Description (GSCUM)

The motor windings are energized by four signals whoge time
relationships are shown in Figure 4-8. Only two windings will
be energized at one time and the energized windings will always
be 90 degrees apart. The resultant magnetic field produced by
the current flow through the stator windings will cause the
rotor to rotate 90 degrees clockwise.

RBFXbAQ

RBFXOBO m——

RBFXpAL
RBFXOE 1 ———

—) |-—10ms (MINIMUM)

14-372
Figure 4~8 Ribbon Feed Drive Timing
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Figure 4-% is a schematic diagram of the ribbon drive motor
circuits. As an example, when RBFX@AO0 is low, Q52 will be
biased on. 048 will be turned on and current will £flow from
the -17-volt supply through the BA0 winding to driver ground.

+5y +17TV

o s R2S

REFXGAD G AAA b I5&\52 - —3
AAA—— 048 $AQ RIBBON FEED

MOTOR (019

L31 |
RBF XAl oo
|

—
RBFXOBOGSL |

| |

R32 L
RBF X B 10—

L ; ] ¢B1 (136-100235~0158)
14-074

Figure 4-9 Ribbon Motor Driver Circuit

4.6 PAPER FEED DRIVER

The paper feed driver circuit provides the necessary current to
operate the paper feed drive motor. This motor employs two
center-tapped field windings and an armature. The field wind-
ings are arranged (Figure 4-10) in twelve groups of four small
windings. This arrangement of field windings produces 48 posi-~-
tions at which the armature can align itself. One revolution
of the motor armature is equal to 48 pitches, or one inch of
paper travel at the platen. Figure 4-11 is a schematic diagram
of the paper feed motor drive.

STEP MOTOR

14-075
Figure 4-10 Paper Feed Motor Field Winding Arrangement
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Figure 4~-1] Paper Fs=d Motor Drive Circuit

4.6.1 Circuit Descripktion (GICUM)

The circuit operation will be explained using six lines per
inch forward line feed (8 pitches) as an example. Before a
paper feed cycle is started, two field windings will be ener-
gized and hold current will flow through the windings to driver
ground wvia D51 and Rl1. Refer to Figure 4-12 for the feollowing
signal relationships,

When the LFHOLDO signal is turned on (0V to +5V), field winding
current will start to flow from -17V to +17V, wia (Q34, Ten
milligseconds afrer LFBOLDO 1is turned on, the armature will
rotate at five milliseconds per pitch., At the seventh pitch,
acceleration is retarded by extending the drive signal change
to tan milliseconds. t the eighth pitch, the drive signal

1-9
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Figure 4-12 Paper Feed Motor Drive Timing

change is suppressed for 48 milliseconds at which time the
LFHOLDGO signal returns to a low level., Q34 will be shut off
and held current will flow from ~-17V to ground via the selected
driver transistors, the field windings, D51, and Rl.

4.7 DRIVER INTERLOCK
The drive lock circuit is used to turn off various power driver
circuits to prevent printer operation if a fault condition

should occur. The drive lock circuit will be active:

e Until the dc power has been established after initial ac
power on.

e 21 milliseconds after ac power is shut off, reset signal
goes Jow.

e If the dc wvoltages (+12V, =12V, +5V) exceed 20% of their
rated value.

e If the microprocesgsor contrel system has detected a
fault condition and has enabled DEVLOCK to a high level.

Figure 4-13 is a simplified schematic diagram of the drive lock
circuit, and Figure 4~14 is it's detailed schematic.

W,
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4.7.1 Circuit Degeription (GICUM)

Refer to Figure 4-13. During normal operation, the detector
circuit output will be at a high voltage level at TP19. Q13
and Q14 are shut off and the driver circuits will operate
properly. If one of the inputs to the detector circuit is
abnormal, the detector output will be a low level which will
turn on Q13 and Ql4. The driver circuit inputs are now held at
ground and printer operation is stopped.

In Figure 4~14, test point 19 (TP1l2) is the detector circuit
output. If TP19 is zero volts, Q13 and Q14 will conduct and
printer operation stops. TPS will be driven low if:

& PWRSTAO (RST) is low.

® DRVLOCK is high, Q23 will be turned on.

& +12V drops below a voltage level determined by =zener
diode RD2.

e +5V drops to a low level.

o ~-12V drops toward daround, Q24 will start to conduct.
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CHAPTER 5
CONTROL PANEL LOGIC BOARD

The control panel logic board contains logic circuits for oper-
ator control panel operation and keyboard interfacing (Model
5520 only) to the processor board. The operator control panel
logic board is located on the front of the SPINWRITER and all
panel switches, except the POWER switch, are mounted on the
logic board. Figure 5-1 shows pictorial views of each operator
control panel.

5.1 MODEL 5510R/L, 5520R/L SERIAL INTERFACE CONTROL PANEL
(GOBNF)

Figure 5-2 shows electrical interconnections between the GI9BNF
control panel logic¢ board, processor board, and the keyboard.
Fiqure 5-3 shows the bidirectional data bus between the control
panel and the processor hoard. Iinformation on this bus
includes (1) commands from the processor, (2} input status
information to the control panel indicators, (3) control panel
switceh selection status, and (4) commands and data from the
keyboard. Refer to SPINWRITER schematic 136-100235-044 for the
following discussion. '

5.1.1 Circuit Description (G9BNF)

The processor board firmware program monitors data from the
operator controls by scanning the various switch positions.
Data is read from the operator controls into the processor by
first setting three bits of information in address 6001H.
These bits indicate the type of data the MPU wants to read.

Commands placed on the data bus (Figure 5-4) by the processor
are strobed into 29 by 0Oui-STB. The latched outputs of Z9
{bits 0, 1, 2) are decoded at 27 by Qut-Mcode into one of six
gate commands. Three other 29 outputs (bits 3, 4, and 5) are
used as direct command functions. Bit 3 is the KReyboard Reset
command. Bit 4, via Z10aA, illuminates the ALARM lamp. Bit 5,
via 210B, turns con the alarm buzzer.

The Gate 0 control command (Figure 5-5) from Z1l2 is used to

input the selection of the specified operator control panel
switches.
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The Gate 1 control command (Figure 5-6) from 2712 is used to
input the selection of the specified operator control panel
switches,

The Gate 2 control command (Figure 5-7) from 211 is used to
input the selection of the forms length thumbwheel switches.

The Gate 3 control command (Figure 5-8 and Table 5-1) from Z11l
is used to input the switch settings of DIP switch SW1 (Inter-
nal Function Control Switch). Table S5-1 describes the func-
tione of the individual switches in DIP switch SWl1.

The Gate 4 control command (Figure 5-9) from Z7 is used Lo
input keyboard control switch signals: BREAK, LOCAL, UC ONLY,
and AUTO LF.
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Figure 5-6 Gate 1 Control (G9BNF, GIDGC, GODGD)
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Figure 5-8 Gate 3 Control (GI9BNF, GIDGC, GSDGD)

The Gate S5 control command (Figure 5-10) from 727 is used to
input the alphanumeric data from the keyboard. Keybeard data
is strobed into %1 and 23 by the keyboard STROBE. The latched
outputs of 21 and 23 are ANDed with Gate 5 onto the data bus.
21 and 23 are reset by the Control Command KBRST from Z7.
KERST is generated for every character the MPU recelves to
insure that the next character has the proper bit configuration.
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Table 5-1 1Internal Function Control Switch (SWl1l)

SWITCH
POSITION SETTING/FUNCTION
1 0 = Automatic Carriage Return Off
1 = Automatic Carriage Return at Column 132
2 0 = Clear Individual Tabs
1 = Clear 211 Tabs
3 0 = Break Enable
1 = Console Interrupt Enabled
4 0 = ETX/ACK Protocol
1 = X~0n/%~0ff Protocol
5 0 = Reverse Channel Active High
1 = Reverse Channel Active Low
{SCA-EIA RS-232-C Pin 19}
6 0 = ASCII
1 = J18
Baud Rate
110,150,300 110,200,300 110,300,600 110,300,1200
7 0 0 1 1
8 0 1 Q 1
+SY
4.TK
TYRPICAL
LSO3 QFrouT )
Z5
BREAK
UG ONLY
:gggﬁmn AUTO-LF zs 0PHUT2
LOCAL >.m
PROCESZOR
25 FOGTT
0PGUTO
sATE 3D oo i -

(136-1002235-D44)

Figure 5-9 Gate 4 Control {GERBRNF, GIDGE)
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5.2 MODEL 5520R-APL SERIAL APL INTERFACE CONTROL PANEL {G2DGC)

Figure 5-11 shows electrical interconnections between the GIDGC
control panel logic board, the GSDWJ processor board, and the
keybocard. PFigure 5-12 shows the bidirectional data bus between
the control panel and the processor board. This control panel
configuration is similar to that of the GSBNF described in Sec-
tion 5.1. MNote the following additions: the APL/ASCII switch
in the Gate 0 control block, the APL indicator, and the new
latch (210) required to accommodate the APL indicator. Refer
to SPINWRITER schematic 136-440934 for the following discussion.

5.2.1 Circuit Description (G9DGC)

The processor board firmware program monitors data from the
operator controls by scanning the various switch positions.
Data is read from the operator controls into the processor by
first setting three bits of information in address 6001H.
These bits indicate the type of data the MPU wants to read.
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Commands placed on the data bus (Figure 5-13) by the processor
are strobed into 29 and 210 by Out-STB. The latched outputs of
216 (bits 0, 1, 2} are decoded at z7 by Out-Mode into one of
gix gate commands. Three other 210 outputs (bits 3, 4, and 5)
are used as direct command functions., Bit 3 is the Keyboard
Reset command. Bit 4, wia 2132, illuminates the ALARM lamp.
Bit 5, via Zzl1l3B, turns on the alarm buzzer. Bit 6 from latch
Z9 via Z14B, illuminates the APL lamp.
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Figure 5-13 Gate Command Generation (GS8DGC)

The Gate 0 control command (Figure 5-14) f£rom Zl2 is used to
input the selection of the specified operator control panel
switches.

The remaining gate control commands (Gate 1-5) are identical to
those of the GIBNF control panel commandg (see Section 5.1).
DIP switch SW1 functions are also identical to those of SWl on
the G9BNF board (Table 5-1).
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Figure 5~14 Gate 0 Control (G9DGC)

5.3 MODEL 5510 R/L SERIAL REMOTE/LOCAL INTERFACE CONTRCL PANEL
{GIDGD)

Figure 5~15 shows electrical interconnections between the GIDGC
control panel logic board and the GI9DWH processor board.
Provision for keyboard connection exists but is not required
for Model 5510 printers. Figure 5-16 shows the bidirectional
data bus between the control panel and the processor board.
This control panél configuration is similar to that of the
GO9BNF control panel discussed in Section 5.1. Note the follow-
ing addition: The REMOTE/LOCAL switch in the Gate 0 control
block. .

5.3.1 Circuit Description (G9DGD)

The processor board firmware program monitors data £rom the
operator controls by scanning the various switch positions.
Data is read from the operator conktrols into the processor by
first setting three bits of information in address 6001lH.
These bits indicate the type of data the MPU wants to read.

commands placed on the data bus (Fiqure 5~17) by the processor
are strobed into 210 by OUT-STB. The latched outputs of Z10
(bite 0, 1, 2) are decoded at 27 by Out-Mode into ocone of six
gate commands. Three other Z1l0 ocutputs (bits 3, 4, and 5) are
uged as direct command functions. Bit 3 is the Keyboard Reset
command. Bit 4, via 2z13a, illuminates the ALARM lamp. Bit 5,
via Z13B, turns on the alarm buzzer.

The Gate 4 control command (Figure 5-~18) enables 25 _ which
places the status of the Remote/Local switch onto the OPGUT O
output line.

The remaining gate control commands (Gate 0~3) contrel the same
functions as described in Section 5.1.
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FPigure 5-17 Gate Command Generation (G9DGD)
The Gate % control command 1is not utilized by this control
board model due to the absence of the keyboard.

Switeh SW1l has the same functions as switch SW1l on the GI9BNF
control board. These functions are described in Table 5-1.
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Figure 5-18 Gate 4 Control (G9DGD)

5.4 MODEL 5510C CENTRONICS-TYPE INTERFACE CONTROL PANEL (G9BNE)

Figure 5-19 shows electrical interconnections between the GI9BNE
control panel logic board and the GIBNB processor board.
¥Figure 5-20 shows the GIBNE data transfer bus to the GIBNB
processor hoard. Information on this bus includes front panel
switch selection data. Refer to SPINWRITER schematic
136-100235-027 for the following discussion,

5.4,1 Circuit Degcription (G9BNE)

The processor board firmware program monitors data £rom the
operator controls by scanning the various switch positions.
Data is read from the operator controls into the processor by
first setting a switch gate line (SWGT 1 or SWGT 2} at logic
low (Figure 5-21). Signal lamps indicate ALARM, READY, and/or
MEDIA LOW printer status when applicable lines go to a logic

low level {(Figure 5-22).
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CHAPTER 6
KEYBOARD

Model 5520 SPINWRITER keyboards are shown in Fiqure 6-1,
Circuit 1logic is identical for both types, ASCII and APL.
Refer to SPINWRITER drawing 136-100235-049. Both keyboards
employ solid-state Hall-effect key switches to deliver a
bounce-free digital signal upon key depression. The duration
of the key output signal varies with the type of key de-
pressed. Key functions are divided into four groups as follows:

a. Control: Control keys include BREAK, LOCAL, UC
ONLY, and ADBTO LF.

b. Function: Function keys include LOCK, SHIFT, and
CTRIL, (control).

c. Repeat: Repeating keys are: Dash, Underscore,
Back-space, Line Feed, Return, and
Space.

d. Alphanumeric: The remaining keys f£all into this
section.

a) ASCII type
DR aREEEE
TS S f s 2 > F VoA

CldFE RO EE] EEiE

? w g P

b) APL type

=7 EEEHEEEOEEEEE] DRE
& r L — L A L) f g E i
u=1alalieuo)nnEEhE=EneE
= 0 u L r 1 3 :

< 3 B

C ] C o=

14-1G1

Figure 6-1 Reyboard Layout
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The first three groups employ level output type keys, while the
last group uses pulsed output keys.

The control secticn keys are directly connected to the
keyboard/operator control panel interface (Figure 6-2). Each
of the repeat, function, and alphanumeric keys are arranged to
form unigue PROM addresses. The selected ASCII code is sent,
via the seven data lines, to the operator control panel logic
board where the code is latched on command by the keyboard
strobe output signal.

REPEAT: XEY ALPMANUMERIT XEY FUNCTTOM XEY CONTRGL SECTION
KEY
(LEVEL KEY) {PULSE KEY) (LEVEL KEY) (LEVEL KEY?
CN34
5\
GATE
213,23
GATE }m
24! \
MATRIX Y 25, Ad 1 A& AD
' e | DATA 4-6
PROM-B
28
~]
AZ+ALAD
GATE - =] Ta
i ey
291215 OPERATOR
CONTRAL,
\/ N/ ! PANEL
_._.h...‘
G“YE L L ! AT ekt A
MATREX X 2%.26 7 .
24 ey DATA 0-3
PROM-A e
7 B —
BATE e
214225234214 IR YT
$TROBE
STROBE
tuz GATE
2942105212422 712
STRCHE (MML:MM2.01- L[3}
ZI09 2130212+ 303:224.329

(135-10023%5-049)

Figqure 6-2 Keyboard Block Diagram o



6.1 KEY ENCODING

Each Hall-effect key switch contains an integrated circuit (IC})
chip that is sensitive to a magnetic field. When the key 1is
depressed, the magnetic field around the IC is altered and the
switch produces a low level output signal. Depression of a
pulse output Kkey produces a low level for 25 to 80 micro-
seconds. The level output keys produce a low level output as
long as the key is depressed.

The outputs (Figure 6-3) of the four control keys are sent
directly to the operator control panel via connector CN34.,
These are locking-type keys in that they lock in the down or
depressed position in order to maintain the legic low outpukt.
They may be unlocked by slightly depressing the key top. The
key's output will now return to a logic high.

The function key outputs (Figure 6-4} are encoded to produce a
two—bit PROM address. The LOCK key switch locks in the down
position to produce a continuous uppercase shift. All four
switches produce a 1low level output as long as they are
depregsed.

The repeating keys (Figure 6-5) are encoded tc produce a three-
bit PROM address. The keys are also encoded to enable the
repeat character strobe circuit.

The remaining alphanumeric keys are encoded to produce a six-
bit PROM address as shown in Figure 6-6. The alphanumeric key
outputs are available for 25 to 80 microseconds.

The X,Y matrix used for encoding the PROM address is shown in
Figure 6-7. Address bits A6 and A7 are active according to
which function key is depressed. The repeat keys are encoded
to activate data biks A0, Al, and aA2. Bits A3, A4, and A5 are
disabled by the input to pin 4 of 2z3. The remaining alpha-
numeric keys are encoded by using ADDRESS bits A0 through AS5.

The PROM's, 27 and 28 in Fiqure 6~7, contain the seven-bit
ASCIT code data which corresponds to the input address selected
by A0-7. Refer to Appendix A for the ASCII code generated by a
particular key switch input address. The ASCIT code Jdata is
latched on the control panel by the c¢haracter strobe from the
keyboard. appendix C shows APL characters versus code data
codes from the PROM.

6.2 CEARACTER STRCBE GENERATTION

The character strobe generator has two modes of operation, one
for alphanumeric keys and one for repeat KkKeys. The operator
control panel uses the character strobe to latch the ASCII data
from the keyboard into the control panel circuit. The strobe
signal will be a low-going pulse when keyboard data is ready.
Figure 6-8 is a schematic diagram of the keyboard strobe gener-
ation circuit.

6=3
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6.2.1 Alphanumeric Key Strobe

When an alphanumeric key is pressed, the key output will be low
for 25 to 80 microseconds. The negative-going output of the
key enables pin 2 of 210 in Figure 6-8., This activates strobe
circuit U2, and the output of 212 will be low for 1 to 20
microseconds.

6.2.2 Repeat Key Strobe

When a repeat key is pressed, its output is low as long as the
key is depressed. The low-going ocutput of the key enables pin
2 of 710, and a character strobe is generated in the same man-
ner as with the alphanumeric keys. The repeat keys also enable
pin 12 of 210. If the repeat key is held pressed, a second
strobe will be generated by Ul, and delayed 300 ms +90 from the
first initial character strobe. Character strobes will then be
generated every S50 ms +15 by U3 as long as the key is pressd.

6.3 KEYBOARD TIMING

Key output pulses, ASCII codes (PROM outputs) and strobe
outputs which are representative of the pressed keys A, B,
Covene.M and M, are shown in Figures 6-9 through 6-12.

The keyboard is designed to produce a character strobe pulse on
the negative-going output of the key switch, and Figure 6-10(a)
shows the basic timing using a pulse key switch.  Figure
6-10(b} illustrates the N-key rollover timing £for the pulse
output keys. Time TKI2 will vary with the operator's typing
speed. If the time between the key A output and the key B out-
put is less than 22 microseconds, the data for key A may not be
valid. :

Figure 6-11 shows the timing relaticnship for repeat keys, and
Figure 6-12 shows the relationship between repeat and pulse
keys. WNote that the data out is indefinite if a pulse key is
pressed while a repeat or level key is pressed.

6.4 EXPLANATION COF TIMING CHART CODES

TK: Time period for a key to be kept pressed teo insure
reliable operation :

TKIl: Time interval between repeated depressions of the
same key.

TKIZ: Time interval between the depression of different
keys,



TPWL: Quiput pulse width of pulse output key.
TPW2: Pulse width of character strobe.

Pulse Times

7K+ 85 microseconds {(min.)
TKIL: 200 microseconds {(min.)
TPW1s 25 to 80 microseconds
TPW2: 1 to 20 microseconds

{a) Depression of N~key when TKI2 is shorter than the speci-
fied time, When TKI2 is shorter than the specified length, the
depressions of key B through key N succeeding the depression of
key A are not effective.

When the time between key output A and key output B is below 22
microseconds, the data of A cannot be guaranteed.

TKI
KEY A | 2 |
KEY B ™ |
TKI2
plirrwe, i
KEY N " —
KEY M L i
KEY A

QuUTPUT R
KEY B S
QUTPUT 1—————1

KEY N ——ﬂ——“~1*‘~HJ—
auTPUT

KEY M
QUTPUT I

DATA X JAlx | M ] X
STROBE L I

14-10%

Figure 6-9 N-key Reollover Timing (1)
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Long duration of repeat key depression
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CHAPTER 7
POWER SUPPLY

The SPINWRITER power supply provides the required dec wvoltages
for the printer electronics. The power supply consists of an
inverter/control unit with permanently mounted circuit boards,
and a separate plug~in regulator PCB. Refer to SPINWRITER
electrical schematics 136-100235-001-A and 002 for the follow-
ing discussion.

7.1 INPUT/OUTPUT VOLTAGE SPECIFICATIONS

The power supply operates-from 115 or 230 Vac and supplies the
dc outputs listed in Table 7-1. The unit incorporates short-
circuit protection on the +5 wvolt and +17 volt outputs, and

over—current protection on the +12 volt ocutputs.

Table 7-1 Power Supply Input/Output Voltages

INPUT AC
LINE VOLTAGE DC OUTPUTS
115 vac, +15% +5 Vdc @ 2 amp max
47 to 63 Hz +12 Vvdc @ 0.3 amp max
=12 vdc @ 0.3 amp max
230 vac, *15% +17 Vdc @ 3 amp max
47 to 63 Hz -17 Vdc @ 3.5 amp max

7.2 FUNCTIONAL DESCRIPTION

The power supply consists functionally of an ac voltage regu-
lator and a dc voltage regulator. The ac regulator contains
switching and control circuits which provide input current to a
constant voltage transformer (CVT). The CVT cutputs are 2
stepped-down regqulated ac supplied to the G9BMT regulator
board. The regulator board rectifies the input ac from the
CVT, and supplies the required requlated dc outputs.

7.2.1 AC Veltage Regqulator

Refer to Figure 7-1. The primary ac input voltage is applied
to a line filter which eliminates high frequency noise from the
input line. The filter also prevents any internally generated
electrical noise from entering the ac line.
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Power Supply Simplified Block Diagram



Power an-and-off is controlled by the ON/OFF switch on the
power sSupply. On those printers equipped with an operator
control panel, power on-and-off can bhe controlled by the POWER
switch that is wired in parallel with the power supply ON/OFF
switch. '

The filtered ac input is applied to the CVT input circuit and
to the control circuits. When the input line wvoltage is 115
Vac, it is doubled and rectified to obtain 280 Vdc. When the
input line voltage is 230 Vac, it is rectified only to obtain
280 vde. This is accomplished by jumpering specific pins dur-
ing manufacture to bypass the voltage doubler. A 280 Vdc zero
volt reference is applied to one end of the CVT primary wind-
ing. The opposite end of the CVT primary winding is controlled
by power switching transistors Q5 and Q6. The wvoltage output
of the CVT is a function of the direction and amplitude of the
current flow in the primary winding. As a result of the
switching transistors' operation, the voltage on the CVT
primary winding is 280 Vac. The CVT secondary outputs are 6
Vac and 25 Vac.

7.2.2 Control Circuit

The power supply control circuit controls the operation of the
power switching transistors, Q5 and Q6. The control circuit
monitors the +17 volt outputs from the low voltage regulator
and compares them against a reference voltage level. & vol-
tage, representative of the difference detected Dbetween the
reference level and the +17 volts, causes a modulator circuit
to change its freguency of oscillation. This change in modula-
tor frequency alters the switching rate (faster or slower) of
the power-switching transistors Q5 and Q6. The input power to
the primary of the CVT is controlled and stabilized so that the
+17 volt outputs equal the preset voltage reference.

7.2.3. Low Voltage Regulator (GO9BMT)

The low wvoltage regulator c¢ircuits are located on the GIBMT
plug-in PCB. These circuits supply the regulated dc levels for
use in the SPINWRITER. Circuit 21 in the regulator provides +5
volt from the 6 Vac input from the CVT. The output of Zl con-
rrols an external transistor which improves the current capac—
ity of the regulator circuit. Resistor Rfb provides a feedback
loop for output voltage sensing.

Cirecuits 22 and 23 regulate the +12 wvolt outputs. These
outputs are generated from the 25 Vac input from the CVT.



7.2.4 Protection Circuits

The +5 volt and +17 volt outputs of the low voltage regulator
are monitored by the protection circuit of the ac voltage regu-
lator. If either output voltage is short-circuited, the pro-
tection cireuit will shut off both power-switching transistors,
05 and Q6. This completely shuts off the low voltage regula-
tor. The +l12-volt supplies have over-current protection as a
function of their internal regulator circuits.

7.2.5 Power-0n Reset/Power Interruption

At initial power~on, the power reset signal, RST, is =zero
volts. When the dc wvoltages reach 97% of their rated value,
approximately 1 millisecond after power-on, RST will go high
allowing the microprocessor clock to start. Figure 7-2 shows
the timing relationship for the RST signal.

POWER OFF
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* ™\
POWER ON '
“\““/’ torz
pc ouTPUT —
- 2ims MINIMUM
'y
RST omm———es
1ms MINIMUM — | —wmti—20ms MININUM

MECESSARY TIME FOR RESET
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FPigure 7-2 Power On Reset Timing

If the input ac line voltage is interrupted, +17 volts is sup-
plied from the low voltage regulator to the ac power supply
control circuit. This maintains the CVT input oscillation and
corresponding output. If the input ac line voltage is not
restored after 20 milliseconds, the power reset signal, RST,
will go low stopping the microprocessor clock. If power is
restored before the 20 milliseconds delay, RST will not be
generated.
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CHAPTER 8
MECHANICAL UNITS

This section describes the function and construction of the
SPINWRITER carriage mechanism, spacing mechanism, and paper
feed mechanism.

8.1 CARRIAGE MECHANISM

The carriage mechanism comprises the functional components
shown in Figure 8-1. The integration of these components into
a single assembly allows a quick return to on-line status in
the event of a carriage mechanism malfunction since the entire
assembly can be replaced, The carriage travels the width of
the printer chassis in bhoth directions, under control of com-
mands from the spacing mechanism. The print thimble is under
control of the selection component. Print thimble rotation is
bidirectional to the selected character and is shifted verti-
cally to select which. of two characters on & given print
thimble finger will be printed. When the proper character is
aligned for printing, the print hammer is energized and strikes
the print thimble finger driving the finger against the ribbon
and paper. Ribbon feed and ribbon 1lift are contreolled by
individual components. Ribbon feed moves the ribbon prior to
printing a character. Ribbon lift causes the ribbon cartridge
to be moved to the position of the desired color.

| PRINT HAMMER e mm
|

RIBBON CARTRIDGE ’------.

v ———

- SPACING SYSTEM

| VERTICAL

| SELECTION ,—
| [ riBBON FEED | RoTaTe | |
| ' RIBBON LIFT | |
LT _LARRIAGE,

la-134

Figure 8-1 Carriage Mechanism Functional Diagram
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8.1.1 Print Thimble

The SPINWRITER is equipped with a print thimble which is illus-
trated in PFigure 8-2. For character selection, trhe print
rhimble is rotated bi-directionally and/or is moved vertically
ro the selected character. To print the character, the print
hammer is actuated to impinge the print thimble character
against the ribbon and onto the paper wrapped around the
platen. )

The print thimble has 64 fingers. Two characters are arranged
vertically on each finger, allowing for a total of 128 charac-
ters on a print thimble if required. Five of the fingers
located at or near the home position are shortened, thus lack-
ing the top character space or part of the bottom character
space. This  provides visibility of the 1last characters
printed. A square sequence hole at the bottom of the print
thimble accepts the pivot insert from the slide sleeve on which
the print thimble is mounted. The rotate motor drives the
slide sleeve assembly which in turn rotates the print thimble
to the desired character. The sequence hole also aids in
determining the correct relative position of the print thimble
with respect to the rotate motor.

, L}
LT
k.
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Figure 8-2 Print Thimble

8§.1.2 Print Hammer

The plunger-type print hammer is mounted in a housing and is
equipped with a magnet. When energized by the action of a
solenoid driver, the hammer is driven in free flight and
strikes the selected print thimble character. The recoil force
and the magnet together reseat the hammer to its original
position. The print hammer is installed so that its action
strikes the inside wall of the print thimble. However, the ar-
rangement allows for easy replacement of the print thimble when
required. The hammer assembly 1is secured to the hammer cover
assembly, as shown in Figure 8-3, Manipulaktion of the lock
lever allows the hammer cover assembly to be pivoted away from
the print position. This allows access to the print thimble

N
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Figure 8-3 Print Hammer Assembly

for replacement. The shoulder screw and the Phillips screw on
the hammer fix the print hammer to the hammer cover, and are
used to adjust the print hammer angle. The position plate pro-
vides for simple adjustment.

A card holder is used as an auxiliary device to keep the paper
and ribbon correctly positioned during hammer operation. This
ig illustrated .in Figure 8-4. The card holder is mounted at
the front part of the carriage and holds the paper securely
against the platen. The card holder bracket has two arms that
allow the ribbon to pass through while maintaining c¢learance
between the ribbon and print thimble. In addition, the card
holder is an aid to indicate %the present printing position. 1t
also guides the paper during the paper load operation.

CARD HOLDER RIBEON INSERTING POSITION

\i/cmn HOLDER BRACKET

PRINT
THIMBLE

PRINT PAPER
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Pigure 8-4 Card Holder Mounting
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8.1.3 Character Selection

To accomplish character selection, mechanical movement is ‘per-
formed in both rotational and vertical directions. To accom~
plish this function, a servomotor and a magnet are used in the
carriage assembly. Figure 8-5 illustrates the character selac-
tion assembly.

() VERTICAL MAGNET PRINT THIMBLE BOSS

8) PRINT THIMBLE

] LOCK PIECE
DRIVE CAM -
56)SLIDE SLEEVE ASSEMBLY
J 2) TORGUE PIECE
DRIVE CAM FOLLOWER t
TIROTATE MOTOR
OPERATIONAL FLOWS
OTATE ¢
ROTA 6 (5 (T)<E) OTATE SENSOR

VERTICAL: Go@)3)
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Figqure 8-5 Character Selection Assembly

8.1.3.1 Print Thimble Mounting

The print thimble is installed onto the slide sleeve assembly
and secured with the lock piece as shown in Figure 8-5. The
lock piece is made of an elastic material and has an elongated
hole. A pin is installed through the hole and prevents the
lock piece from being pulled out. With the print thimble in-
stalled, the lock piece lies horizontally across the cut por-
tion of the slide sleeve and presses against the print thimble
boss, thus securing the thimble in place. When the print
thimble is to be removed, the lock piece is pulled up and
raised to the wvertical position. The slide sleeve assembly has
three arms spacad 120 deqrees apart. The bottom of the print
thimble rests against these arms. 2as described previously, one
of the arms has a pivot which fits into the square hole on the
bottom of the print thimble. This is the means by which the
rotate motor imparts torque through the slide sleeve assembly
to rotate the print thimble.

\



8.1.3.2 Rotate Zelection

The rotate motor selects one of the 64 positions located on a
circle at even intervals. The motor rotation is directly
transmitted to the s8lide sleeve through the torque piece
mounted on the motor shaft. With the set screw loogsened, the
torgque piece and motor shaft are disengaged. This allows the
motor position to be set Lo correspond with the print thimble
character position. The angle of motor rotation is detected by
a position transducer mounted on a shaft at the bottom of the
rotate motor. The transducer, shown in PFPigure 8~6, consists of
a rotor and a fixed stator. Position information £rom the
transducer is transformer coupled to the servo board. Home
position is detected by a magnetic pick-up coil located under
the position transducer rotor. The home position signal
results when a magnet mounted on the rotor board passes over
the pick—~up coil.

MOTOR REAR CASTING

r‘///PﬂSITIDN TRANSDUCER STATOR (FIXED)
1._.—PDSITION TRANSDUCER ROTOR (RATATED)

MAGNET (DISPLACED)———n—q {
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(FIXED) PRIHARY TRANSFORMER (FIXED)
I

LEAD WIRES TO0 DRIVER SIDE
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Figure 8~6 Rotate Position Transducer

8§.1.3.3 Vertical Selection

Refer to Figure 8-5. A rotary-type vertical magnet selects one
of two print thimble positions, (up or down) and latches the
thimble into position. A drive cam (4) 1is secured onteo the
vertical magnet shaft which rotates freely. A bearing at the
end of the drive cam fits inside an elongated hele in the driwve
cam follower (5). The drive cam follower ‘is supported by a
stud and rotates freely around this stud. This provides a
stud-centered rotation which is restricted by the drive cam
movement. A bearing installed at the end of the drive cam
follower engages a fitting on the zslide sleeve (6). The slide
sleeve is inserted into the rotate motor shaft and moves upward
or downward dependent upon the cam follower displacement.
Since the slide sleeve and print thimble are fixed, the print
thimble will be moved up or deown according to the vertical
magnet rotation.



8.1.4 Ribbon Cartridge/Ribbon Feed

The ribbon cartridge houses 16 meters of endless fabric ribbon
(red/black or black). Two rubber rellers in the cartridge wind
the ribbon inté the cartridge and move it out of the ribbon
outlet as shown in Figure 8~7. One of these rubber rollers has
a knob outside the cartridge housing to enable manual ribbon
feed. When using a multi~-strike ribbon, the ribbon is passed
through a non-contact switch groove so that the ribbon end
can be detected. When this occurs, the printer stops printing
characters. Two pins on the bottom of the ribbon cartridge fit
into two positioning holes in the ribbon base. The cartridge
is held in place by two plastic locking tabs, one on each side
of the cartridge base.

The ribbon feed mechanism transfers ribbon motor rotation to
the cartridge rubber rollers. 2n idle gear on the ribbon motor
assembly engages the ribbon feed gear. This movement is trans-
ferred to the ribbon cartridge torgue shaft which engages the
rubber rollers for ribbon feed.
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FPigure 8-7 Ribbon Cartridge
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8.1.5 Ribbon Change Mechanism

The ribbon change mechanism, Figure 8-8, positions the ribbon
cartridge base to red, black, or character~visible positions.
The base is shifted to any one of these positions dependent on
the print color selected and visibility setting. The ribbon
cartridge is loaded onto the base with the red ribbon half up,
the black ribbon half down. The base is usually held in the up
or black position by spring tension. When the red position is
selected, a solenoid on the base assembly is energized pulling
the base down to allow printing in red.

For character vigibility position, the ribbon mode slider,
located at the front end of the ribbon base {accessible when
the ribbon cartridge is removed}, is moved to the black posi-
tion. This keeps the ribbon base in the down pesition and
prevents the ribbon from covering the last character printed.
This position does not allow the printing of red and black
characters. Characters will print all black or all red,
depending on the type of ribbon used.

RIBRON CARTRIDGE

RIBBOM BASE STOPPER ’///

BLACK BLACK/RED

RIBEON CHANMGE
ARM A

RIBRON MODE . RIBBON MODE RIBBON / SPRINS
INDICATOR SWITCH CHANGE
ARM B

RIBBON BASE
PIVOT

Figure 8-8 Ribbon Change Mechanism

8.1.6 Guide System

The guide system guides the horizontal movement of the carriage
mechanism within the printer chassis. The system consists of a
guide casting assembly with six rollers and two guide rails,
front and rear. In addition, two hocks and two grooved pulleys
are attached to the guide casting assembly to accommodate the
wire rope. Four of the rollers are arranged on top of the
front rails in two pairs with each pair arranged at a 45-degres



angle to the 1left and right of the carriage assembly. The
remaining two rollers are mounted beneath the angled pairs, and
traverse the bottom side of the front rail. The bottom rollers
are under spring tension.

Two rollers are mounted on the rotate motor assembly. These
rollers traverse the rear guide rail - one on teop and the other
on  bottom. The bottom roller is under spring tension. The
carriage assembly is secured to the guide casting with three
screws, thus allowing easy removal of the carriage assembly,
leaving the wire drive ropes and guide casting assembly intact.

8.2 SPACING MECHANISM

The spacing mechanism controls the horizontal movement of the
carriage. This unit, shown in Figqure 8-9, consists of the
spacing motor, wire rope ~system, and guide pulleys. The

initial carriage position, and left and right carriage travel
limits are controlled by the EM plates shown in Figure 8-9.

~POSITION TRANSDUCER

SPACING MATOR

GROOVE :
%nmve PULLEY

GUIDE PULLEY

O
T
in
._'
oy
=
@@ 0

'l
fE
K

EM PLATE.

GUIDE CASTING

14-122

Figure 8-9 Spacing Mechanism
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8.2.1 Wire Rope System

The carriage is moved column-by-column or a specified number of
columns on command of the spacing motor. Column movement 1is
transmitted to the carriage assembly through the wire rope
system. There are two wire ropes, and each rope is routed as
follows. One end is hooked into a groove on the spacing motor
drive pullev. The wire is wrapped around the pulley, and
passed through two guide pulleys to a casting pulley. From the
casting pulley the rope is passed through a third guide pulley,
and the end is secured to the guide casting assembly. The wire
ropes are adjusted to the proper tension by an adjusting screw
located on the left pulley bracket on the left side of the
printer. This is illustrated in Figqure 8-10.
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Figure 8~10 Wire Rope Adjustment

8£.2.2 Emergency (EM) and Initialize Functions

The emergency (EM) function causes the spacing motor to stop
when the carriage exceeds the printing area. This prevents the
carriage from hitting the £frame and possibly being damaged.
There are two EM plates mounted on the left and right sides of
the bottom of the frame under the carriage. A magnetic detec-
tion element is mounted under the carriage assembly. When the
left or right EM plate passes through bthe magnetic element
(Figure 8-11), the detected output is sent £o the micro-
processor which issues a DVLOCK command to shut off the drive
current to the spacing motor.

The 1initialize function determines the £irst printing posi-
tion. The left EM plate passing through the magnetic detection
element detects the carriage position when the printer is
turned on. This c¢auses the carriage to move to the first
printing positicn as specified by the control unit. Once the
first printing position is set, it will not change unless it is
reset or the printer is powered OFF.

8-9
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Figure 8-11 Spacing Magnetic Detection Element

8.2.3 Spacing Motor Pesition

The rotation angle of the spacing motor is detected by a pesi-
tion transducer assembly mounted on the spacing motor shaft.
This transducer assembly i2 sgimilar to that mounted on the
rotate motor (see Figure 8-6).

8.3 PAPER FEED MECHANISM

The paper feed mechanism advances the print paper to the
desired line position. The mechanism is driven by the paper
feed motor. ‘The motor gear drives the paper feed idler gear

which in turn drives the platen gear as shown in Figure 8-12.

The reduction ratio of the paper feed motor gear to the platen
gear is such that an eight pulse drive to the moteor causes a
paper feed of 1/6-inch at the platen. Therefore, paper feed
amounts equal to 1/48-inch multiplied by any integer can be
obtained.
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Figure 8-12 Paper Feed Mechanism
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8.3.1 Pressure Roller Assembly

The paper is held against the platen by the pressure roller
assembly (Figure 8-13). When the paper release lever is pushed
backward, the pressure roller assembly is pressed against the
platen by spring force. When the platen rotates, the paper is
advanced through the pressure rollers and around the platen.
The pressure bail holds the paper against the platen Jjust above
the printing area as the paper is advanced.

PAPER RELEASE LEVER

PRESSURE BAIL %
PLATEN
g CONNECTING ARM

PRESSURE ROLLER

PAPER GUIDE
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Figure 8~13 Pressure Roller Assembly

8.3.2 Manual Feed

The platen gear engages the adjuster as shown in Figure 8-14,
Both the gear and the adjuster have fine teeth which mesh and
are held by spring pressure. If the platen knob is depressed
in the direction of the arrow in Figure 8-13, the teeth omn the
platen gear and adjuster are disengaged. This allows manual
rotation for £ine positioning of the platen, regardless of the
steppring motor rotational position.

8.3.3 Tractor Feed

Tractor feed, an optional paper feed assembly used with a fric-
tion plate, is equipped with adjustable sprocket drives to feed
paper with sprocket holes at the edge. This assembly allows
variable width, multi-part forms to be advanced precisely,
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Figure 8-14 Manual Feed Mechanism

without slippage or misalignment. A drive gear on the left
side of the friction platen meshes with an idler gear on the
tractor assembly. The drive supplied to the tractor simultan-
eously causes the tractor to feed as much paper as the platen
would. The tractor idler gear causes a square shaft to rotate
and this in turn, rotates the drive pulley on the twe trac~-
tors. The drive pulley engages a rubber belt (as shown in Fig-
ure 8-15) which causes the drive pins to rotate the sprocket
feed pins.

SPROCKET SAUARE SHAFT

Figure 8~15 Tractor Feed Assembly
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NOTE
Paper release lever should be pulled

forward to disengaged pressure rollers
when using tractor feed assembly.

8.3.4 Pin Feed Platen

Pin feed (Figure 8-16) is another optional paper feed assembly
equipped with fixed position sprocket pins to feed paper with
sprocket holes at the edge. It is available for various paper
widths up to 16 inches wide. Sprocket pin assemblies on the
left and right side of the platen engage the holes in the
paper. The sprocket pins pass over an eccentric cam and pop
out at the correct point as the platen rotates. The platen is
equipped with a paper cutter which facilitates cutting the
paper when desired.

14-129

Figure B8-16 Pin Feed Platen Assembly






APPENDIX A

ASCII CODE TABLE

MSB 0 1 2 3 4 5 & 7
LSE 000 aol o010 | 011 | 100 | 101 | 110 111
0 0000 | NULL DL* ESCAPE sP a Q P : B
1 0001 [ START HDG pCt 1 ! 1 A Q a q
2 0010 | START TEXT| DCt 2 - 2 B R b r
3 0011 | END TEXT pct 3 3 3 c s ¢ s
4 0100 | END TRANS pCt 4 (STOP) $ 4 D T a t
S 0101 | ENQUIRY NEG ACK 3 5 E u e u
6 0110 | ACK SYNC IDLE & 3 F v £ v
7 0111 | BELL END TRANS BLK ' 7 G W g w
8 1000 | BACKSPACE CANCEL { 8 H X h x
9 1001 | HORIZ TAR END MEDIUM ) 9 I Y i ¥
A 1010 | LINE FEED SURSTITUTE * : 3 2 i 2
B 1011 { VERT TAB ESCAPE + ; K L k {
C 1100 | FORM FEED PILE SEP . < L \ 1 I
D 1101 | RETURN GROUP SEP - = M ] m }
E 1110 | SHIFT ouT RECORD SEP N > N A n -
F 1111 | sHIPT IN UNIT SEP / 2 0 : o DELETE
*DATA LINK, + DEVICE CONTROL




:'\\_H /



APPENDIX B
ABSOLUTE ADDRESS CODE

COLUMN L0 1 2 L3 | 4 s e L7
Absolute b710 0 0 0 1 1 1 1
now | 294TESS elo | o | 1 2 o |eo {1 |1
b5| 0 1 0 1 0 1 0 1
b4 b3 b2 bl
0 0 0 0 0 H X ] ' m g
1 0o o 0o 1 N ? £ ~ i x
2 o 0 1 0 s * ) ~ h &
3 o o 1 1 R |« - r :
3 5 1 06 0 |_lo°o]| " |7 a :
5 0 1 0 1 . E ! % e
6 0 1 1 o0 ’ T ¢ 7 t
7 2 1 1 1 Q A B 6 o
- 1 o 0 O Z I \ 3 a n
9 1l 0 0 1 v M ! 1 Z s
A 1 0 1 o B 7 s ) v )
B 1 o 1 1 G C @ 2 3 u -
C 1 1l 0 0 J Y > 5 w Q
D 1 1 o 1 W D < 4 1 d =
E i1 1 1 0 L K } 9 v k
F 11 1 1 U P { 8 £ b +
NOTE 1: Chart depicts Courier-72 characters,

2: Column/Row addresses electrical position of character
on the print thimble. Example: for Courier-72,
Column 1, Row E addresses upper case character K,






APPENDIX C
APL CODE TABLE

2
=
- 2]
~ e Q] DT ch{d.}.n\u.ﬂ
~ a
=
w MAVQLQLE.V.AqutDIITO
- : )
n o oo R D> x oxosoad L AN
o
- .m._ABCDEFGHIJKLMNO
—
M A O H Mmoo O 0 T e bd v Y e
b \
L]
N DEETVVIIEACTT SN A e
—
~ O
=
=]
L= I =
o]
m a = o0 ~N o o -~ 40 A c A O ~
n 0 H-HQo O 4 dOC O dc C O
5 c oo o d -4 M @@ o oo e A A
PR = T =T =T S = T = T T B B B B I
0
oAt s inw > 0 o o m U o oWy







ABRS
ALMLPDRV
BAUD
ole]
CGRDY
CHAR
DG

DIP
DVLOCK
EIA

FF

PG

HAMDRV
HMIMP

LF
LFHOLD
LS

MCS
MDLLPBRV
MPS

MPU

MST

CPOUT

GLOSSARY

absolute

alarm lamp drive

one bit per second
carriage

carriage ready
character

device ground
dual~in-line-package

drive lock

Electronics Industiries Association

form feed

frame ground

hammer (print hammer)
hammer drive

hammer impression

line feed

line feed hold

large scale integration
microprocessor control system
media low lamp drive
microprocessor system
microprocessor unit
medium scale integration

operator panel output

Glossary-1



PF
PNLI
PW
RBCDRV
RBCH
RBF
RBLFT
RDYLPDRV
RST

RT
RTCONT
RTXXCW
RTXCCW
RTHOME
RTVEL
RTVREF
RX
RXRDY
SG

5P
SPCONT
SPXFWD
SPAREV
SPVREF
581

STEB

GLOSSARY {(contd)

paper

panel

feed

interface

print wheel

ribbon
ribbon
ribbon
ribbon
ready
reset
rotate
rotate
rotate
rotate
rotate
rotate
rotate
receiv
receiv
signal
space
space
space
space
space
small

strobe

Glo

change drive
change

feed

lift

lamp drive

count

clockwise
counterclockwise
home

velocity

voltage reference
e
er ready

ground

count

forward

reverse

voltage reference

scale integration

ssary-2



SWCOV
SWGT

SWIMP

TX
uc

USART

vT
VTDWN
VTENAB
VTLIF?T

VTSEN

GLOSSARY (contd)

switch cover
switch gate
switch impression
top of form
transmit

upper case

Universal Synchronous/Asynchronous
Receiver/Transmitter

vertical

F
vertical down
vertical enable

vertical lift

vertical sense

Glossary-3








