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PREFACE

This manual deseribes interfacing and operating considerations pertaining to the Model 630 API
interface configurations. It is written presuming the reader has working knowledge of the type
of interfaces deseribed herein, or at least of the perticular type of interface used in his system.
In general, the diseussion in this manual is limited to only those features of the subject
interfeces that direetly pertain to operation of the Diablo Modet 630 API terminals.

This manual is one in a family of manuals eovering the Model 630 printers and terminals. For a
list of related publications, refer to any one of the manuals listed below:

- Modet §30 Product Description Manual, Publication No. 90442-XX;

- Model 630 Communications Terminal Operator's Guide,
Publication No, 90445-XX;

- Model 630 API/ECS Communications Terminal Operator’s Guide,
Publication No. 90466-XX;

- Model 630 ECS/IBM Operator's Guide, Publieation No. 30302-XX.

Comments on all Diablo publications or their use are invited. Address your comments to:

Manager, Product Support Publications
Diablo Systems, Incorporated

P.O. Box 5030

Fremont, California 94537

Diablo Systems, Inc., reserves the right to make chenges and/or improvements to its products
without incurring any obligation to incorporate. such changes or improvements in units
previously sold or shipped.
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WARRANTY

Dieblo Model 630 printers and terminals are warranted against defects in materials and
workmanship for 90 days from the date of purchase by the end user. Any questions regarding
the warranty should be directed {o your Diablo Sales Representative. All requests for repair
should be directed to the Diablo or Xerox Service Center in your area. This will assure you of
the fastest possible service, For a list of Service Center locations and description of available
service options, refer to the Serviee Information Guide, Diablo Publicetion No, 90070-XX.,
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UL/CSA

UL recognized and listed under File No, E51242,
CSA certified as a component and printer under CSA File LR2198.

(For a complete list of pertinent standards and regulations, refer to seetion 1.5 in the Model
630 Product Description Manual, Publication No. 90442-XX.)
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SECTION 1
GENERAL DESCRIPTION

1.1 GENERAL INFORMATION

This Interface Manual applies to both the ECS (Extended Character Set} and non-ECS versions
of the Model 630 API (All Purpose Interface) communications terminal. This ineludes the Model
63t ECS/IBM which is simply a variation of the Model 630 API/ECS specially adapted for the
IBM persenal computer., For the ECS/IBM, the reeder is referred alsc to the Diabloc 630
ECS/IBM Operator’s Guide, whieh contains information regarding the speeial features of Model
630 ECS8/IBM. In most respects, the standard (non-ECS)} Model 630 and the Model 630 ECS
funetion the same, The differences that exist relate to print wheel addressing, ribbon 1ift, and
the mechanies of print wheel shifting required to eceess the inner and outer character rows on
the ECS print wheels. These differences are noted wherever pertinent throughout this manual.
All of the features attributed to the standard API in this manual apply equelly to the API/ECS,
except for optional two—color ribbon capability which is not available in the ECS.

The standard Model 630 API is eapable of operating with all Diablo and Xerox 88-, 92- and 96~
character metalized print wheels, and 96-charaeter plastic print wheels. The API/ECS Model
630 also operates with these print wheels, plus it can operate with Diablo's ECS print wheels
which can contain two eheracters per spoke, or up to 192 characeters per print wheel,

The Model 630 ECS/IBM operates with Diablo's specially designed ECS IBM print wheel for the
IBM PC character set, as well as all of the 88-, 92- and 96-charaeter print wheels, Although
the Model 630 ECS/IBM does not contzin the print wheel tables to operste the standard Disblo
ECS print wheels, any one of these wheels aen be used by assembling and downloading en
appropriate print teble from the host computer.

The Diablo Model 630 API terminals contain two major circuit boards:

1. The SCE {Servo Control Electronies) board.
2. The API (All-Purpose Interface) board,

The API circuit board can funetion in any one of three different interface configurations:

1. As a serial Receive-Only (RO) RS8-232-C type interface, *
2. As a listen-only, PET-type IEEE-488 parallel interface. *
3. As a Centronics-type 8-bit peraliel interface.

* ECS/IBM units operate only with the Centronies-type 8-bit parallel interface,

The interface type is selected by the wiring eonfiguration of the Dieblo-supplied external
interface cable connected to the SO0-pin interface connector at the resr of the Model 630.
There are no on-board jumpers or switches to set when selecting the type of interface, A
separate Interface Reference Manual (Publieation No. 90410-XX) contains an extensive list of
interface cable pin assignments for connecting the Model 630 API terminal to various
mini/micre computer systems.

The only difference in operation of the API board for the three different types of interface is
the way in which date is eccepted from the interface. Onece loaded into the input buffer, all
data is aeted on by a common control program,

Table 1-1 lists the standard and optionsal operating features of the Model 630 API terminals,

Figure 1-2 shows a block diagram of the Model 630 API terminel, end Figure 1-3 contains a
block diagram of the API eireuit board.

Rev A (1/84} 1-1



Table 1-1
MODEL 630 API OPERATING FEATURES

FEATURES § /7 0 (STANDARD/OPTIONAL)

Interface Types Supported: ([Note 1)
BS-232~C Serial . . . . . + . .
IEEE-4688 Parallel . . . . . . .
Centronics Parallel . . . . . .,
Print Buffer Capacity:
1344 Characters . . . + - + »
Baud Rate Capability:
300, 1200, 2400, 9600 . . , .
Protocols:
ETrX/ACK, BCL/DC3, Printer Ready .
Parity Checking . . . . v 4 & 4+ & o
Basic Control Panel (LCPN) . . .

{Kot available with BCS/IBM)
(Not available with BCS/IRM)

(Note 2}

[Mote 3} (Hot avail. with ECS/IBM)
fHot avail., with BECS/IBM)
[Hote 4} (Hot avail. with MCS/IBM)

Fully=Featured Control Panel (FPCPN) . . {Note 4)
Metal/Plagstic Print Wheel Select . . . .
Poreign Language and APL Capability . . {Rote 5}
Extended Character

Set (BCS) Capability . . « « » {Rote &)
Character Spacing 10, 12, 15, PS .
Diablo Bheet Peed Accepsory Support
Forma TEAactDr . .+ « + v v v = + =
Two—~Color Ribborn Capabllity . . (Note 7)
Self Test . . . . + + « + + «
Remote Diagnostlies . . . . . . . (Hote 8)

Print Takle Download Capability
HyPlct Vector Plotting . . . .
Auto Carriage Return . . . .
Auto Line Feed . . . . . . .
Auto Backward Printing . . .
Programmed Backward Printing
Inverted Herizontal Motion .
Print Suppressicn
Margin Control .
Absolute Tabbing
Normal Tabhing .
Line Peed . . .
Half-Line Peed .
Form Peed . . .
Craphics . . . .
Carriage Settling T
Program Mode . . .
Offget Selection .
Auto Underscore .
Bold Overprint . .
Shadow Print -
Rali-Unit BRackepace
Auto Center . . . .
Auto Justify . . . .
Cover Open Detect .
End-of-Ribbon Detect
Paper Out Detect ., .
VDE Compliance . . .
FQC B Compliance . .

L

mmeanhhdhnuonRERIUMDBEOODODGOUNDNOoWNNE HUBOHBHO B o WD

I T T
L L O O T T T T T T T T

.
.
.
.
.
.
.

LT T T T T

me Cont

LI I T T T = T N T T

.
r
.

Notes: 1) Defined by interface cable configuration.

2} Baud rate capability in early units is 110, 300, 1200, 2400 {check your
control panel switches).

3} ETX/ACK cannct be gaed in BCS 7-blt ASBCI] mode,

4) Contrel panels shown on pages i-2,3-5,

5} Can be user defined thru print table download procedure.

&) standard on Model 630 BCS version only.

7) Not available on EC5 vercicons; optional oft standard Model £30.

8) Remcte diagnostic status reporting capability is provided only by the
R5-232-C interface,
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1.2 SIGNAL CONVENTIONS

All signal designations used in this manual comply with the following conventions,

1} A signal neme prefixed by a " - " symbol {(as in -Rx DATA} identifies a signal whose
active state is a low electrical level,

2) A signal name prefixed by a " + " symbol (as in +DTR) identifies a signal whose active
state is s high electrical level,

3) Eleetrical levels are indieated by "H" {HI} or "L" (LO). HI indicates an electrical level
greater than 2.4 volts. LO indicates an electrieal level less than 0.8 volts.

4) The “"true" state of a signal is indieated by a logieal "1", and the "false” state by a logical
0", regerdless of eleetrieal levels. For example, “Rx DATA = 1=LCQ end +DTR = 1 = HL.

1.3 BERIAL BS-232-C INTERFACE

Typically, the R8-232-C configuration of the Model 630 API receives data from a remote
terminal or & host computer through a communications link comprising telephone lines and &
pair of modems. The API is capable of communicating over leased private lines and exchange
disl networks, and through either frequency division multiplexed networks or time division
multiplexed networks. Provision is made for connecting the terminal to a Bell 1034 or
equivalent modem. The API uses the USA Standard Code for Information interchange (ASCIID),

The API transmits and receives characters at switch selectsble speeds of 300, 1200, 2400 and
9600 baud (later units), Each ASCII character code consists of a start bit, seven or eight data
bits {selected through the FFCPN control panel), a parity bit, and cne stop bit.

The API serial interface configuration is eompatible with the Diablo Model 630 SPI terminat
interface.

1.4 IEEE-488 INTERFACE (PET-Type)

The IEEE-488 type interface is commonly referred to as the GPIB (General-Purpose Intecface
Bus)., The addressing feature of this type of interface allows connecting several devices to the
host eomputer on the seme interface bus. The API IEEE-488 interface funetions as an address-
to-listen, listen-only device. The API is always a "listener”, while the host computer is always
the "telker".

Note: The Model 630's IEEE-488 interface was designed to support the Commodore GPIB, which
does not conform exeetly to the standard IEEE-488 GPIB, {For example, the Commodore
GPIB is sensitive to signal transitions and the standard GPIB is sensitive to voltage
levels.)

The IEEE-488 interface consists of 24 parallel lines, allocated as follows:
- 8 lines on which to send parallel data.
- B ground lines.
5 bus management lines.
- 3 lines for "handshake" signals.

The three handshake signels are called Not Ready For Data (NRFD), Data Valid (DAV), and Not

Data Accepted (NDAC). These signals provide the required protocol for operation with this
type of interface. Figure 1-4 shows the timing relationships between these signals,
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Figure 1-4. IEEE-488 INTERFACE TIMING

In operation, when the talker has data to send, it puts a LO on the —~ATN line and waits until ail
listeners are ready. As each listener becomes ready, it releases the NRFD line. When all of the
devices have released the line, the ~NRFD signal is HI (point 1 in Fig. 1-4). This indicates to
the talker that all of the devices are now ready to receive data. The talker drops the -ATN
{attention) signal {(2), puts the device eddress onto the data lines and sets -DAYV (3), telling the
listeners that date is ready to be sampled. The -ATN signal identifies the data on the data bus
85 & device address instead of regular data. The API compares the address on the data bus
against the address switeh settings on its control panel, If they mateh, the API enters the
Listen state, The listener releases the NDAC line to indicate that it has read the data. When
all listeners have released the NDAC line, the -NDAC signal goes HI (4} to tell the talker that
all listeners have finished reading the data. The talker removes the data from the data bus and
raises the -DAV signel (5) to indieate that the data bus no longer holds valid deta. By repeating
the adiress cyele, the talker can sequentially address multiple listeners to simultaneously
receive the subsequent dats string.

The addressed listener(s) remains in the listen state, ready to receive dats. Subsequent data
eyeles proceed in the seme manner as the address cycle except that the -ATN signal is not
LO (6). The API terminates the listen state and enters the "Unlisten” state when -ATN goes
LO, and a "UNL" code {hex 3F) is received on the data bus.

Since the API does not have any capability to send information back to the controller, it does
not support the SRQ, Serial Poll and Parallel Poll features of the standard IEEE-488 interface,
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1.5 CENTRONICS INTERFACE

The Centronics type interface is §-bit parallel with simple handshake signels. This type of
interface does not support device mddresses, and thus only one API can be connected to the
interface. Figure 1-5 shows the timing relationship of the signals that serve as protoeol or
handshake signals in the API Centronies type interface.

The API supports four versions of the Centronies interface, each selected by the type of
connector and the wiring configuration of its corresponding external interface cable. The four
versions are:

IBM Perscnal Computer interface
TRS-80 Models I and 11 interface
Apple II and I interface

Type 703 Centronics interface

DATA I“‘“ 1‘“5 |1H; l L I
1 L

i
1 | L.

-STROBE [ —
-ACKNLG ! ' ~ v0us
+ausv___“r50,-”———i L m— —
I N — =5
DEMAND | IFoPT2-0 ‘ P —

- f—

T = Depends on the program loop time,
* Fefer 1o subsection 2.4,

Figure 1-5, CENTRONICS INTERFACE TIMING

The date transmission rate of the APl Centronies type interface is 1000 characters per second
nominal, The logie levels at the interface ere TTL competible,
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SECTION 2
INTERFACE HARDWARE AND SIGNALS

2.1 GENERAL
The information in this section pertains to the signal interface only, Information regarding

power supplies, grounding requirements, ventilation and physical space requirements is
contained in Section 2 of the Model 630 Produet Deseription manual, Publication No. 90442-XX.

2.2 THE APl CIRCUIT BOARD

The outline drawing in Figure 2-1 shows the locations of the processor, firmware and connectors
on the API cireuit board,

s To
Coatral Fesder
Pans Ceamctor

[1EN1)

|I|” Adq ASES AB4 1
2 10
w1 ) FOM zus % To
. g ' QARG ==
¥

To interface J4

Connsclor ; I
— ng Paper Feod
< . Im

anrly boards)

CUTPUT PORTS
#2585

BO31/8051

APl

J3 20

g IS 1T

Figure 2-1. API CIRCUIT BOARD LAYOUT

2.3 THE INTERFACE CONNECTOR

The interface connector is a 50-position miniature ribbon eable connector mounted at the left-
rear of the machine as shown in Figure 2-2. A S50-conductor internel interface eable eonneets
from the interface econnector to connector J4 on the API eircuit board. Table 2-2 gives the pin
assignments for the interface signals, both at J4 on the API boerd and at the interface
connector. The table lists the signals associated with all of the types of interface supported by

the APL
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FEEDER CONNECTOR INTERFACE CONNECTOR

Pigure 2-2. MODEL 630 API INTERFACE CONNECTOR

2.4 SELECTING THE TYPE OF INTERFACE

The appropriate Diablo interface cable will automatieally configure the unit's interface cireuits
to support the appropriate signal protocols, This is controlled by the Internel wiring
arrangement at the 50-pin cotnector on the interface cable. It is the HI-LO combination of the
interface signals -REN, -OPTION 1, and -OPTION 2, which configures the API board to a
particular type of interface. The four versions of the Centronies type interface are
differentiated further by the wiring arrangement of the other interface lines and by the type of
connector installed at the computer end of the external interface cable. The HI-LO
combinations of ~-REN, -OPTION 1, and -OPTION 2 are defined in Table 2-1. Also listed are the
pin assighments for these signals at econnector J4 on the API circuit board,

Table 2-1
INTERFACE SELECTION

-OPTION1 -OPTION 2 -REN

Pin 15* Pin 14* Pin 26% INTERFACE
1 1 1 RS=232-C**
1 1 0 I{EEE-483**
0 1 X IBM-type Centronics
0 0 X Centronics T37**

1=HI, 0=L0, X =Don"t Cere
* Pin numbers given are at connector J4 of the API circuit board.
** Not gvailable with ECS/IBM.

The means of controlling signals -OPTION 1, -OPTION 2, and -REN varies with the type of
interface, For RS-232-C these signal lines ere left open and the signals are held HI via pullup
resigtors on the API board,

For the IEEE-488 type interface, the -REN signal is held LO by a ground line within the P2
connector of the external interface eable.

For the Apple II/IIl Centronics interface and TRS-80 Centronics interface the -OPTION 1 line is
arranged in the interface cable such that it will be connected to an estabiished ground in the
host system.,

For the IBM Centronies and Centronies 703 type interfaces, the -OPTION 1 signal is held LO by
tying the -OPTION 1 line to 2 ground line within the P2 connector of the external interface
gable. (Connector P2 is the one that conneets to the 50-position interfece connector mounted
at the rear of the Model 630 - see Fig. 2-2.)
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Table 2-2
1/O PIN ASSIGNMENTS

APIJ4 I/Q Pin IEEE-488 ) CENTRONICS RS§-232-C
1 1 +PE
2 26 GND
3 2 +5V
4 27 GND
5 3 N/C*
6 28 GND
7 4 N/C*
8 29 GND
g 5 +SELECT
10 30 GND
11 § +BUSY
12 3 GND
13 7 -ATN {Held HI)
14 32 =OPTION 2
15 8 -0OPTION 1
16 33 N/C* (Key)
17 9 -DATA 1 +DATA 1
18 34 -DATA 5 +DATA 5
19 10 -DATA 2 +DATA 2
20 35 -DATA 6 +DATA 6
21 11 =DATA 3 +DATA 3
22 36 =DATA T +DATA T
23 12 -DATA 4 +DATA 4
24 37 -DATA 8 +DATA 8
25 13 -EOI
26 38 -REN
27 14 -DAV ~-DATA STROBE
28 39 GND GND
29 15 -NRFD -ACKNOWLEDGE
30 40 GND GND
k) 16 =-NDAC -DEMAND
32 41 GND GND
33 17 =IFC ~INPUT PRIME
34 42 GND GND
35 18 -SRQ -FAULT
36 43 GND GND
ar 19 -ATN -DATA STROBE
38 44 GND GND
39 20 Shield
40 45 Logie GND}  GND
41 21 N/C*
42 46 GND
43 22 Chassis GND Chassis GND
44 47 Signal GND Signal GND
45 23 RTS (+12V pullup)
46 48 -RX DATA
47 24 -TX DATA
48 49 +DSR
49 25 +DTR
50 50 N/C* (Key)

* N/C means that position is open on the API boerd.
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2.5 RS-232-C INTERFACE
2.5.1 Standard Diable RS-232-C Interface Cable

The external interface cable for the RS-232-C type interface is illustrated in Figure 2-3. As
supplied by Diablo, this is a 10-foot, 25-conductor cable, double—shielded for VDE/FCC emission
compliance. At both ends of the cable only the seven lines that will actuslly be used are wired
into the connectors. This eable is available from Diablo as part number 320781-01.

For the RS-232-C interfece configuration, the API board requires that the signals -OPTION 1,
-0OPTION 2, and -REN be HI; thus these lines are open at connector P2 on this eable, and the
signals are held HI via pullup resistors on the API board,

25 13
END VIEW

-] EE b

Pl
TO MODEM 10 FEET (3.048m ) ————————m=
OR HOST

TO TERMINAL END VIEW

Figure 2-3. RS8-232-C INTERFACE CABLE
DIABLO Part No. 320781-01

2.5.2 Multihost Disblo RS-232-C Interface Cobles

The standard Disblo RS-232-C cable deseribed above is the recommended cable for use in
systems that are compatible with the wiring arrangement of this cable, Dieblo also hss
avallable two different R$-232-C multihost interface esbles which cah be adapted to operate in
many systems that deviate from the wiring arrangement of Diablc's standard RS-232-C cable,
The multihost eables are equipped with miniature slide switches which enable you to set up the
eonnector wiring arrangement to be compatible with that of your host system.

For further information regarding the multihost cables, or if you need assistance in determining
whether the standard eable is suitable for your system, the following sources of assistance are
recommended:

- Contaet your local Diablo Sales Representative; or,

- Contact Digblo directly at the address or phone number listed below, If you make the
corttact by letter, please inciude a phone number where you can be reached,

Applieations Support Center Phone No.: 415 498-4009
M/S 323

Diablo Systems Ineorporated

P.O. Box 5030

Fremont, California 94537
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2.5.3 Pin Assignments In The Standard Cable

Table 2-3 lists the pin assignments in the standard Diablo RS-232-C interface cable used by the
Model 630 API terminal. The arrows in the table indicate the direction of signal flow at the
interface,

Table 2-3
R5-232-C INTERFACE CABLE PIN ASSIGNMENTS

Signal Flow P1 P2
Modem  Terminal Pin Pin CCITT TelCo %gg
1 22 101 AA HASSIS GND

- 2 24 103 BA  -TRANSMITTED DATA *

—_— - 3 48 1M BB  -RECEIVED DATA *
e 4 22 105 CA  +REQUEST TO SEND (+12V pullup)
e 6§ 49 107 CC  +DATA SET READY *
_— 7 4T 102 AB  SIGNAL GND

A 20 25 108 CD +DATA TERMINAL READY

* -In installations where the Model 630 will be cabled directly to the hast system rather
than thru a modem, the user must ensure the following eonditions:

1. The +DATA SET READY input must be held HI during data input to the terminal.

2. All status conditions required by the host system must be satisfied.

3. The transmitted date from the Model 630 must connect to the received deta input of
the host eompuier, and vice versa, In some cases, it may be necessary to alter the
wiring at the P1 connector of the I/O cable to exchange the two wires conneeted to
pins 2 and 3.

2.5.4 RS-232-C Signs) Definitions

CHABSIS GND - Connects to chassis ground within the Model 630.

-TRANSMITTED DATA {(-TxD) - This is the serial ASCll-coded digital data being trans-
mitted by the Model 630. This signal is in the "mark" state (LO) between
characters, rises for logic 0 and drops for logie 1.

-RECEIVED DATA (-RxD} - This is the serial ASClII-eoded digital date being received
by the Medel 630. This signal must be held in the "mark” state (LO) between
chareeters. It should go HI for logie 0, and LO for logic 1.

+REQUEST TO SEND {+RTS) - Held HI (+12V) on the API cireuit board whenever power
is on,

+DATA SET READY (+DSR) - Must be held HI by either the modem or the host
computer during data input to the Model 630, If LO, no deta oan be received.
SIGNAL GROUND - Ground reference for all interface signals.

{eontinued)
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+DATA TERMINAL READY (+DTR} - Always HI if Printer Reasdy protocol is not
selected. If Printer Ready protoeol is selected at the control panel, the
terminal causes this signal to go LO under any of the following conditions:

- Cover open

- Papet out, and printing is attempted

- End of ribbon, and printing is attempted

- Printer in check, and printing is attempted

- Print buffer becomes nearly full (within 64 characters)

This signal will go true (HI) when the print buffer becomes nearly empty and
all the other conditions listed above are corrected.

2.5.5 RS-232-C Interface Level Converter Cireuits

2.5.5.1 Input Level Converter

The API eircuit board uses type 75134 quad line receiver integrated eireuits to convert the
+/-12V modem signals into +5V and 0V for use by the TTL logie in the Model 630. Tnese
cireuits are capable of handling the +/-25V maximum voltage swings allowed under ElA
Standard RS-232-C. Input resistance is from 3K to 7K chms, with 5K typical.

2.5.5.2 Output Level Converter

Type 75150 line driver integrated circuits are used to eonvert the TTL levels used within the
Model 630 into +/-12V suitable for use on the R8-232-C interface. These cireuits can withstand
sustained output short eireuits to any low-impedance voltage within the RS-232-C range
(+/-25Y).

2.6 IEEE-488 INTERFPACE

2.6.1 Cable

The external interface eable for the IEEE-488 type interface is illustrated in Figure 2-4. As
supplied by Diablo, this is a 10-foot, 25-conductor eable, double-shielded for YDE/FCC emission
compliance. The computer end of this cable is equipped with a 24-position connector (P1) with
cable wires connected at all 24 positions. The terminal end of this cable is equipped with the
standard 50-position connector (P2) that mates with the interface connector at the rear of the
terminal. This cable is available from Diablo as part number 320820-02. This version of the
cable has the -REN signal tied to ground within the P2 connector as reguired for the IEEE-488
type interface (see subsection 2.4). With an earlier version (320820-01) of this cable, -REN is
not tied to a ground line at the connector and thus must be held low by the host system, The
maximum allowable interconmecting eable length is 4 meters (13.1 ft),
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Pigure 2-4. IEEE-488 INTERFACE CABLE
Diablo Part No. 320820-02

2.8.2 Pin Assignments

Table 2-4 lists the IEEE-488 interface ceble pin assignments used by the Model 630 API
terminal, The arrows in the table indicate the direction of signal flow at the interface.

Table 2-4
[REE-488 INTERFACE CABLE PIN ASSIGNMENTS
Signal Flow P1 P2
Computer  Terminsl Pin  Pin Signal

——— 1 9 ~-DATA 1
—_—— - 2 1o ~DATA 2
—_—— 3 11 -DATA 3
——— 4 12 -DATA 4
—_—— 5 13 ~EOQI
—_— [ 14 DAY
- —————————— 7 15 -NRFD
- —— 3 16 -NDAC
—_— 9 17 -IFC
- 10 18 -5RQ (elways HI in APD}
—_——~ 11 19/7 -ATN
_— 12 20 CHASSIS GND
—_—- 13 34 ~-DATA 5
——— 14 35 -DATA 6
—_— 15 36 -DATA 7
—_— 16 37 ~DATA B
—_—— 17 38 -REN (-01 cable only)
—_— 17 - (unused in -02 eable only)
—_— 18 39/38 GND/-REN (GND alone in -01 cable)

19 40 GND

20 41 GND

21 42 GND

2g 43 GND

23 44 GND

24 45 LOGIC GND

Note: Where more than one pin number {X/Y) is listed under P2, the interface ling
conneets to the first pin, and is jumpered to the second pin at the eonnector,

Rav A 1/84) 27



2.6.3

TEEE-488 Signel Definitions

~-DATA 1 =8 = This is the parallel ASCIl-coded data being received by the Model 630
APL. The Data gignals must be LO for & logic "1" and HI for a logie "0". A
data hyte received when the -ATN signal is LO represents deviece address, and
data received when -ATN is HI represents print data and print eommands.

-ATN (Attention} - This signal is issued by the eontroller to gain attention of the API
and any other devieces on the interface bus before beginning the handsheke
sequence. The controlier must hold -ATN LO while it places the deviee
address on the Data lines. While sending subsequent data bytes, -ATN must be
HI, -ATN must again be LO when the controller sends the UNL {Unlisten) byte
at the end of the dsta string.

-EOI (End Or 1dentify) - The API ignores this line, Typically this signal is issued by the
talking device to notify the listening devices/s that the data byte currently ¢n
the data lines is the last one. Or it is issued by the controller together with
ATHN to initigte a parallel poll sequence. API does not support the parallel poll
command, and it recognizes the end of a data string only by receiving the UNL
{Unlisten) data byte with -ATN = L.

-IFC (Interface Clear) - A LO signal initializes the APL

-REN (Remote Enable} - In the API, this line is used to configure the printer to
IEEE-488 {~REN = LO) or R3-232-C (-REN = HI). For IEEE-488, -REN is held
LO by a ground line within the P2 connector of the external interface cable.

-SRQ (Service Request) - This line is always HI in the API, except when being used for
print speed measurement (see subsection 3.28).

The following three signals operete in 8 3-line handsheke process to transfer each data byte
aeross the interfece.

-DAV (Data Valid) - When LO, this signal indicates that valid data is present on the
Datea I/0 lines.

-NRFD (Not Ready For Data) - LO indicates that the API is not ready to accept data
from the interface bus.

-NDAC (Not Data Aecepted) - Indicates whether the API has accepted the data byte
currently on the Data [/O lines.

2-8 Rev A (1/84),



2.7 CENTRONICS-TYPE INTERFACE

2.7.1 Cables

The four variations of the Centronies interface offered by the Model 630 API are derived by the
wiring and connector configurations of four different interface cables. These four
configurations are illustrated in Figures 2-5 thru 2-8 on the following pages.

As supplied by Disblo, these cables are double-shielded for YDE/FCC emission compliance.
Cable length is 10 feet except in the case of the Centronies 703 interface adaptor cable which
is only 14 inches Jong. The IBM-Centronics interface eable contains 25 conductors; the others
all eontain 33 conductors.

273 Pin Assignments

Tables 2-5 thru 2-8 give the pin assignments of the four Diablo interface cables for the
Centronics—type interfaces.

2.7.3 Centronics Signal Definitions

-DATA STROBE * - At the LO level of this signal, the API reads the data on the data bus.

~ACKNOWLEDGE - LO indicates that the printer has received data and is ready to accept

next data.
+BUSY - HI indicates that the printer can not receive data.
+PE - HI indieates that the printer is out of paper,

+SELECT - HI indicates that the printer is on line.
-DEMAND - The jnverse of the BUSY signal.
-INPUT PRIME * - A LO pulse wiil initialize the printer.

=FAULT - LO indieates that the printer is in error mode.

* Signals generated by the host.
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Figure 2-5. IBM CENTRONICS INTERFACE CABLE
DIABLO Part Mo, 320782-01
Table 2-5
IBM CENTRONICS INTERFACE CABLE PIN ASSIGNMENTS
Signal Flow P1 P2
Computer  Terminal  Pin  Pin Signal
R —— 1  14/18  -DATA STROBE
—_— 2 2] +DATA 1
—_— 3 10 +DATA 2
—_— 4 11 +DATA 3
—_—— H 12 +DATA 4
—_— [ 34 +DATA §
e — - 7 35 +DATA &
—— B 36 +DATA T
—_— 9 37 +DATA 8
- 10 15 -ACKNOWLEDGE
- 11 6 +BUSY
—_—— 12 1 +PE
—————— 13 5 +SELECT
14 — (Unused}
e e 13 18 -FAULT
—— 16 17 <INPUT PRIME
- 17 26 GND
18 41 GND
19 22 Chassis GND
_— 20 8/27 -QPTION 1/ GND
21 28 GND
22 29 GND
23 30 GND
- 24 38 GND
-_— 25 40 GND
Notes:

1} Where more than one pin number (X/Y} is listed under P2, the interface line
connects to the first pin, and is then jumpered to the second pin at the eonneetor.

2} -OPTION 2 signal is absent from the interface cable, thus allowing it to be pulled HE
on the API board in order to seleet the Centronies-type interface configuretion.
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NOTE: Ground strap must be connected to chassis ground within the HOST system to achieve FCC-B
compliance using the Interface cable,

Pigure 2-6. TRS-80 MODELS /Il CENTRONICS INTERFACE CABLE
DIABLO Part No. 320837011

Signal Flow

Computer Terminal

Raw & f1/04}

P1
Pin

CERZEZCRYITIEDOm >

Table 2-6
TRS-80 MODELS I/l INTERFACE CABLE PIN ASSIGNMENTS

P2
Pin

14/18
9

10
11
12
34
35
36
a7
6

1

5

46
45
27
28
29
30
31
39
40
41
8

26
42
18
43

-1

Signal
-DATA STROBE
+DATA 1
+DATA 2
NOTES:
+DATA 3 1. Where more than one pin
+DATA 4 number {X/Y) is listed
+DATA 5 under P2, the interface
+DATA 6 Ii!'le cennects 1o the first
DATAT | BL o thm
+DATA 8 CONNector.
+BUSY 2. -OPTION 2 is absent from
+PE the cable, allowing -OPTIOMN
2 to be pulled HI on the
ES}?[I;ECT APt boa_fd to select
Centrenics-Type interface
GND configuration.
GND 3. Unused pins on P1:
OGND 10,15, 16,17, P, 5, T
GND
GND
GND
GND
GND
GHD
-OPTION 1
GND
GND
-FAULT
GND
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NOTE: 1. Ground strap must be connerted to chassis ground within the HOST system 1o achieve FCC-B
compliance using the Interface cabie,
2. P1 pin 1 must connect to pin 19 of the Printer interface connactor on the APPLE Parallel
Printer Card.

PFigure 2-7. APPLE II/ll CERTRORNICS INTERFACE CABLE
DIABLO Part No. 320838-01

Table 2-7
APPLE II/HI CERTRONICS INTERFACE CABLE PIN ASSIGNMENTS
Signal Flow Pl P2
Computer  Terminal Pin Pin Signal

1 - Unused)
———— A a7 +DATA 8
_— 3 35 +DATA 6
—_— 4 12 +DATA 4
_— 5 10 +DATA 2
e [} 1 +PE

7 - {Unused)

8 - {Unused)

9 - {Unused)
—_— 10 B -OPTION 1
————— 11 42 GND

12 - {Unused)
—_— 13 38 +DATA T
———— - 14 34 +DATA 5
————— 15 11 +DATA 3
—_— 16 9 +DATA 1
————— 7 14/19 -DATA STROBE

13 - {Unused)

19 - {Unused)
———————— 20 15 ~ACKNOWLEDGE

Notes:

1) Where more than one pin number (X/Y) is listed under P2, the interface line connects
to the first pin, and is then jumpered to the second pin at the connector.

2) -OPTION 2 signal is absent from the cable, allowing -OPTION 2 to be pulled HI on the
API board in order to select the Centronics-type interface eonfiguration.
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DIABLO Part No, 320839-01

Table 2-8
CENRTRONICS 703 INTERFACE CABLE PIN ASSIGNMENTS

1 19
[-]
)
18 %
END VIEW -
TGO HOSY
Signal Flow P1 P2
Computer  Terminal Pin Pin
—_—— 1 13/19
—_——a— 2 9
—_— 3 10
— 4 11
—_—_— 5 12
—_—— 6 34
—— i 35
——— 8 35
—_—— 9 3
- 10 15
e 11 ]
s 12 1
—————————— 13 5
_— 14 42
—— 15 44
E— 16 43
—_——— I7 22
— 18 2
—— 18 45
— 20 27/8
EEE— 21 28
— 22 29
——— 23 30
—_— 24 31
—_— 25 39
-_— 26 40
—— 27 41
-_— 28 46
e — 29 26
-_— 30 47
— 31 17
—_— 32 18
36 21

Rev A (17841
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Signal
-DATA STROBE
+DATA 1
+DATA 2
+DATA 3
+DATA 4
+DATA 5
+DATA 6
+DATA T
+DATA B
-ACKNOWLEDGE
+BUSY

+PE

+SELECT

GND

GND

GND

Chassis GND
+5V

GND

GND /-OPTION 1
GND

GND

GND

GND

GND

GND

GND

GND

GND

Signal GND
-INPUT PRIME
-FAULT

IQ

TO TERMINAL
Figure 2-8. CENTRONICS 703 INTERFACE CABLE

T | U |25

r2 e S
END VIEW

NOTES:

1. Where more than ene pin
numkber (XY} is listed
under P2, the interface
line connects 1o the first
pin, and is jumpered to
the second pin at the
connector,

2. -OPTION 2 iz absent from
the cable, allowing -OFTION
2 to be pulled HI on the
AP| board to select
Centronics-type interface
configuration.

3. Unused pins an P1:

33, 34, 35

N/C (This line left open on API circuit

board)




2.8 FEEDER INTERFACE

The API offers a feeder interface to operate the Diaeblo Models F32 and F33 acceasory shept
feeders. Cables within the termingl bring the feeder control signals and power from the Aﬁl
eireuit board {eonnector J7) and the power supply to &n external feeder connector mounted pt
the center rear of the terminal, as shown in Figure 2-9.

Figure 2-9 also shows an outline drawing of the feeder interface connector and its iin
arrangement. Table 2-9 lists the pin assignments for the feeder interface signals at the fe
interface connector, Z

Tahle 2-9
FEEDER INTERFACE CONNECTOR PIN ASSIGNMENTS

Pin  Deseription Pin  Deseription

1 Chassis Ground 8 ~FEED STATUS
2 -A0 {eommand signal) 10 -POWER DOWN
3 ~Al {eommand signal) 11 -FEED STROBE
4 ~A2 {ecommand signal) 12 {no connection)
5 {no connection) 13 (no connection)
6 {no connection) 14 +40V Signal Ground
7 +5Y 15 +40V

8 +5V Signal Ground

FEEDER CONNECTOH

Figure 2-9. FEEDER INTERFACE CONNECTOR
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SECTION 3
OPERATING CONSIDERATIONS

3.1 GENERAL

This seetion of the meanual eontains a detailed discussion of the operating festures of the Model
630 API terminals. The procedures for routine operator duties, such as echanging ribbons and
print wheels, are given in detail in the Model 630 API/API ECS Operator's Guide, and thus are
not repeated here.

3.2 LCPN OPERATOR CONTROL PANEL

The optional LCPN control panel used on the Model 630 API is the same as the standard eontrol
panel used on the Model 630 SPI termingl, although initially the switch labels differed in order
to identify the additionml switch functions on the API LCPN., Currently, a universal switch
label is being used so that the API LCPN and SPI LCPN control panels are identical.

The layout of the LCPN control panel is shown in Figure 3-1, In addition to the switches and
indicators, there is an easily-accessible jumper strip on the conirol panel. This permts
selection of certain semi-permanent operating parameters by instellation of jumper plugs
between appropriste pins on the jumper strip. Table 3-1 lists the slide switch and jumper
assignments on the LCPN control panel for each of the three different types of interface
offered by the Model §30 APL.

Table 3-1
SLIDE SWITCH AND JUMPER ASSIGNMENTS ON THE LCPN CONTROL PANEL
Slide Switeh R8-232-C {EEE=-488 Centronies
i Wheel Type Wheel Type Wheel Type
2,3 Specing Specing Spacing
4 Protocol Primary 4
5 Baud Rate Address 5 Ignored
6, 7 Parity Selection 8,7
8 Self Test Self Test Self Test
Jumper
1 12" Page 12" Page 12" Page
2 Auto LF Auto LF Auto LF
3 Auto CR Auto CR Aute CR
Disable Disable Disebie
4,5 Reserved Reserved Reserved

The funetion of eaeh of the switehes, indicators, and jumpers on the eontrol panel is defined in
the paragraphs that follow.
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Figure 3-1. MODEL 630 LCPN CONTROL PANEL

3.2.1 Slide Switches

The label located to the left of the switech module identifies each switeh by number 4nd K
funetion, and lists the various settings for each switeh. The arrowheads denote the posmon of
the corresponding switch stider for eech function. ;

Switeh 1 - PRINT WHEEL Select ;
This switeh sets the API to operate with either a Metal or Plastic print wheel. The
switeh setting selects between two internal lookup tables containing parameter
values (hammer energies, PS5 units, spoke addresses) direetly suitable for operation of
the presently available Diablo print wheels listed below with their Diablo part

numbers.

Part No. 96-Char. Plastic Pert No. 86-Char. Metalized
38101-01 PFica 10 311900-01  Titan 10

38102-02 Elite 12 311901-01  Cubic PS

38107-01 Courier 72 311903-01  Elite 12

8147 Forms Gothie 5-10

----- ) {All equivalent UK print wheels}

To accomodate print wheels that require parameter values different than those
supplied by the two internal print wheel tables, a download procedure can be used| to
remotely load an appropriate print wheel table from the host computer to the Mof]el
630 (see subsection 3.22).
I
Switehes 2,3 - SPACING i
The four combinations of settings of switches 2 and 3 provide selections for
horizontal character spacing ef 10, 12 and 15 charaeters/ineh, and for propertio
spacing. If the Horizontal Motion Index (HMI) is changed from its standard value, {he
SPACING switches are ignored,
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Switeh 4 -~ PROTOCOL (R8-232-C interface)
This switeh seleets between DC1/DC3 and Printer Ready protoeols. (See subseetion
3.6.} ETX/ACK protocol is also recognized under either position of this switeh.

Switeh 5 - BAUD (R5-232-C interface)
Selects either 300 or 1200 baud as the date transfer rate,

Switehes 6,7 - PARITY (R§-232-C interface)
There are four combinations of settings for switches 6 and 7. Two combinations
select Parity On - Odd or Even. The other two combinations select Parity Off - Mark
or Space. The Mark and Space selections determine whether the parity bit
transmitted by the Model 630 is always a mark or always a space when parity is Off.

Switches 4,5,6,7 - PRIMARY ADDRESS SELECTION (IEEE-488 interface)
When the API is configured for the IEEE-488 inferface, these lour switches set the
deviee address of the terminal. The terminal will enter the "Listen" state and accept
dats thru the interface only after receiving an address character that matches the
setting of the four address selection switches.

Switch 8 - SELF-TEST
If this switeh is in the ON position when power is applied, the Model 630 enters the
self-test mode. The self-test consists of a ROM test, a RAM test and 98 lines of
swirl text. See subseetion 3.27 for further information regarding Self-Test,

3.2.2 Command Switches

FORM FEED - When this switeh is pressed, a local form feed operation accurs without
causing a form feed code to be transmitted through the interface, The form feed
operation causes the paper to be moved upward so that the print head is positioned at
the first line of the next page, or at the top margin line if one has been set,

PAUSE -~ This switeh allows the operator te interrupt terminal operation without loss of
data. Any command in process when the switeh is pressed will be eompleted, but no
new commands will be degueued from the print buffer. No commands will be lost s
long as eommunication protocols (ETX/ACH, DC1/DC3 or PRINTER READY) are
observed. When the PAUSE switeh is pressed, the READY light turns OFF, The
terminal will resume normal operation when the RESET switeh is pressed if no error
conditions are present.

RESET - When pressed, this switch causes a restore operation if a Check condition is

present. The flashing READY light, indicating an error condition, is clesred to its
steady ON state.
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3.2.3 Indieator Lights

POWER - ON when power is applied to the terminal,

READY -ON when no error conditions are detected.
OFF when in pause mode, or when DATA SET READY is false.
FLASHING when any of the following error conditions are present:

1. The printer is in check and printing is attempted.
2. A cover-open condition has been detected.
3. A paper-out condition or end-of-ribbon condition has been sensed and

printing is attempted.

4. Any of the following errors are detected:
- Incorrect parity in received character.
- A framing error (no stop bit) in received character.

5. Print Buffer overflow,

3.2.4 Control Panel Jumpers

The jumper positions are shown in Figure 3-1, along with an enlarged view showing the proper
orientation of an instelled jumper plug. Jumper plugs srz available thru Diablo &s part number
100398-01. In lieu of jumper plugs, & suitable jumper can also be formed by wire wrap

eonnecticn.

Jumper
Position Funetion In/Out

1 12" PAGE SIZE In -

Out -
2 AUTQ LINE FEED In -

Out -

3 AUTO CR In -
DISABLE

Out -

4 - RESERVED
5 - RESERVED

Page size defaults to 12" (72 lines per page)
when unit is initialized by:

Power-up, ESC CR P, or ESC SUBL,
Page size defaults to 11" (66 lines per page).

A line feed is performed with each carriage
return (CR) character.

Line feed occurs only on receipt of a line feed
{LF) character,

An automatie carriage return will not oceur
when attempting to print past the maximum
right-hand horizontal position (i.e., 1572 1/1{0"
inerements).

An automatic earriege return ocecurs when the
carriage reaches the maximum horizental posi-
tion.
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3.3 FPCPN OPERATOR CONTROL PANEL

31.3.1 Genersl

The FFCPN (Fully-Featured Control Panel) is the standard operator control panel for the Model
630 APL It is basiesily the same as that used on the Model 630 HPROS terminals; although the
switeh labels differ corresponding to the function differences between the HPROS5 and API
terminals. The API control panel uses an HSCPN cireuit board assembly part number
302561-XX of -06 or higher design level, This cireuit board is downward eompatible with any
H5CPN eireuit board used on the Model 630 HPROS5 terminals. However, H5CPN cireitit boards
at design levels below 302561-06 cannct be used on the API control panel,

The iayout of the switches and indieators on the FFCPN control panel is shown in Figure 3-2.
The funetion of each of these items is described in the paragraphs that follow.

ROTARY BWITCH LEFT RIGHT
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Figure 3-2. MODEL 630 API1 FFCPN CONTROL PANEL
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MOTE: Eartier units cantain 110 baud selection instead ol 9600 baud.

3.3.2 The Mode Switches

The mode switches are loceted benesth the terminal's access ecover, This group of switehes
comprises two rotary switches and two switch modules containing eight slide switches sach.
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Print Wheel Select (Left Rotary Switeh)
Note: To prevent possible print wheel damage or excessive wear, this switch must be set
to match the type of print wheel being used.

Position Selection (Non=ECS mode)

88-character metal wheels - Xerox

92~character metal wheels - Rank Xerox

96-character metal wheels ~ Rank Xerox

96-character metal wheels ~ Diablo

APL metal wheels

APL plastie wheels

86-character plastic wheels

{Selection defaults to 88-character metal wheel - same as position 0}

=1 40 s L5 B O

1,8,

Selection (ECS mode) *

ECS Scientific (Tech) print wheel
ECS Multipurpose print wheel
ECS Teletex print wheel

ECS Legsl / Italie print wheel
Dusal Piteh print wheel

Fom . —)

* ECS/IBM version offers only one ECS print wheel selection: ECS PC GRAPHICS

In addition to setting the Print Wheel Select switch, the three Language Select switches
{5, 6 and 7 on left slide switeh module} must be set to the proper lenguage seleetion for
the print wheel being used when operating in non-ECS mode. In ECS mode, the Langudge

switches are ignored. Subsection 4.1 in this manual lists the print wheel language growps .

directly supported by the API firmware,

Spacing Seleet Switeh (Right Rotary Switeh)
This switeh selects the horizontal specing for charaeter printout, or selecis self-tast
mode.

Position Selection

0 Proportional spacing
1 10-pitch spacing
2 12-piteh spacing
3 15-pitch spacing
-9 Self-Test (The terminal enters self-test mode if the spacing seleet

switeh is in one of these positions at power-up.

Left-Hand Slide Switch Module

Switeh 1 - ECS SELECT
ON - The API is econfigured as an ECS (Extended Character Set) terminal.

OFF - The APl is eonfigured as a non-ECS terminal.

Switeh 3 - 8-BIT ASCIl
This switeh is used to select 7 or & data bits in both received and

transmitted ASCII bytes, See subsection 3,29 of this manual for additional
information regarding use of this switch for ECS operation.

Switches 5,6,7 - LANGUAGE SELECT

These three switehes work in conjunction with the Print Wheel Select
switeh to select the proper table of print wheel operating parameters to
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mateh the print wheel being used. Lenguage selection is as follows:

Switeh
567 Language
0 00 English
001 English
0190 English
011 English
100 French
101 German
110 Scandia
111 Norsk
0=0FF, 1=ON

When the ECS Select switeh is set to ON, the language select switches are

ignored,

Right-Hand Slide Switch Module

Switeh 1 - AUTO LINE FEED
When this switeh is ON, a line feed cecurs automatically on every cerriage

return,

The functions of switehes 2, 3, 5, 6, and 7 differ as defined below, aceording to whether
the API is configured for RS-232-C type interfece or for IEEE-488 type interface, For
the Centronics type interface, these switches are ignored.

Switehes 2,3 - BAUD (R§-232-C Interface)
When the API is configured for RS-232-C interface, these two switches
select the dats transfer speed at which the API will operate, as defined

below,
Baud
Switeh APIL APl
2 3  Versionl Versionll
00 110 9600
01 1200 1200
10 300 300
11 2400 2404

Switch 5 - PARITY ENABLE (RS-232~C Interface}
When the API is configured Tor RS8-232-C interface, this switeh enables

parity cheecking.

Switeh 6 - PARITY ODID/EVEN (RS-232-C Interface)
When the API is configured for R5-232-C interface, and the Parity Enable
switch is ON, this switch selects either odd or even parity, If the Parity
Enable switch is OFF, this switch determines whether the transmitted
parity bit is always a space (0dd} or always a mark (even).
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Switeh 7- PROTOCOL (RS-232-C Interface)}
When the API is configured for RS-232-C interfece, this switeh sel ts
between DC1/DC3 and Printer Ready protocols (ses subsection 3.B).
ETX/ACK protocol is also recognized under either position of this switch+

Switehes 2,3,5,6,7 - PRIMARY ADDRESS (IEEE-488 Interface}

When the API is configured for IEEE-488 type interface, these f e
switehes set the device mddress {0-30) of the API terminal. In the idie
state, the API is normally in the "unlisten" mode. To put the API into
"listen™ mode, the host system drops the -ATN signal and places on the
datn bus g device address code that matches the address set by the
switehes on the API econtrol panel. To return the API to the unlisten mode,
the host places a code 3F hex (0011 1111} on the data bus while holding the
-ATN signal LO. Table 3-% lists the available device addresses and
corresponding address codes.

3.3.3 The Operating Switches

The seven Operating Switches are loeated in the right-hand area of the eontrol panel, accessi le
to the operator with all covers on the machine, These are momentary-action, membrane-t
switehes, actuated by finger touch. !

—

RESET - When pressed, this switch causes s restore operation if a Check eondition|is
present. All of the error indicators are clesred, This switeh also restarts the unit aftfer
the PAUSE switch interrupts operation.

SCROLL - When pressed and released, the Seroll switch causes the paper to advance a smgll
amount to give the operator & clear view of the last printed line. Before printing
resumes, the peper is automatieally returned to the last printing position.

LINE FEED - Initiates a single line feed, If the switch js held depressed longer than
600 msee, the line feed will be repeated. It does not cmuse a line feed code to pe
trensmitted thru the interface.

FORM FEED - Initiates a form feed to the next top-of-form position, without transmitting
a form feed eode. The form feed operation causes the paper to be moved upward so that
the print head is positioned at the first line of the next page, or at the top margin line|if
one has been set.

HERE 18 - (Not funetional) I

PAUSE - This switch ellows the operator to interrupt terminal operation without loss of
deta, Any command in process when the switeh is pressed will be completed, but no new
commands will be dequeued from the print buffer. No commands will be lost &s long (as
eommunication protoeois (ETX/ACK, DC1/DC3 or PRINTER READY} are observed. The
pause mode causes the PRINT CHK light to blink, Printer operation resumes and g)e
PRINT CHK light turns OFF when the RESET switeh is pressed if all error conditions gre
cleared.
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BREAK - Causes a Break (250 msec space) to be transmitted over the communications Link.
Whenever the BREAK switch is pressed, the print buffers are emptied. Also, Graphics
mode is cleared and Forward Printing mode is established. Red/bleck ribbon state and
remote HMI are unchanged.

Table 3-2
IEEE-483 PRIMARY LISTEN ADDRESSES

Control Panel Switches Device Address Address Code*

(Binary) {Decimal) {Hexadecimal)
;68421

DODOODOD ** i [1] 20
o001 01 21
t4010 02 22
00011 03 23
00100 04 24
00101 05 25
00110 06 26
00111 07 27
01000 08 28
01001 09 29
ni1o010 10 2A
01011 11 2B
011GDO 12 20
611401 13 2D
11140 14 2E
t1111 15 2F
10000 16 30
100601 17 31
10010 18 32
19011 18 33
10100 20 RE1
10101 21 35
101310 22 35
10111 23 37
11000 24 38
11001 25 39
116149 26 3A
11011 27 3B
1110048 28 ac
11101 29 D
111148 30 3E
11111 TUNL (Unlisten) 3F

* The Hexadecimal code that the host must send to select the device,

*¥% 1=0N or TRUE
0 = OFF or FALSE
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3.3.4 The Front Panel Indieators

3.3.4.1 Audio Alarm

This deviee sounds briefly to indicate the cecurrence of various errors or operating conditions.
All error conditions cause the alarm to sound for 1/2 second when the error is first detected.
The alerm will not sound again for that error until the RESET key is pressed, clearing the errdr.
The alarm also sounds briefly each time one of the control panet operating switches is pressed.
This provides audible feedback to the operator, confirming switeh actuation,

3.3.4.2 Indicator Lamps

POWER - Indicates that AC power is applied to the machine,

PRINT CHK - In its steady ON state, this light indicates that a print operation has bekn
called for while the printer is in a "check" eondition, A cheek condition oceurs when a
print wheel or carriasge commend received by the printer cannot be suceessfully
completed, due to & malfunction (possibly caused by a paper jam or bent print wheell, A
print wheel cheek condition disables the print wheel servo, and a ecarriage chepk
condition disables the earriage servo; both until a restore operation is performed.

When blinking, the PRINT CHK light indicates that the terminal is in the Pause mode.

PARITY - Indicates detection of either of the following types of errors:

- Incorrect parity sensed on s received character.
- A framing error (no stop bit) detected on a received nonbreak character.

A ™" chargeter {ASCII code 3F) is substituted for the erroneous character. This light
funetions only if the PARITY ENABLE switeh is ON,

OVFL - Indicates print buffer overflow.

RIBBON/PAPER - Indicates that either a paper-out or end-of-ribbon condition has been
sensed and an attempt to print has been made.

COVER - The COVER light comes on immediately when the sound pane! is opened.
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3.4 CONTROL CODES

The Model 630 responds to a standard set of ASCII Control Codes. The econtrol cheracters
recognized by the Model 630 API are summarized below. The standard ASCII Code Chart shown
in Figure 4-1 lists the control characters and their corresponding ASCII codes. The operator,
however, normally need not be concerned with the actual codes for the eontrol characters,

Several of the control characters listed here are used also in Escape code commands (see
subsection 3.5),

ACK

BEL

BS

CR

DC1

DC3

DC4

DEL

EM

ETX

E3C

FF

HT
LF

NAK

Rev A (1/84)

This code is used in conjunction with ETX for the ETX/ACK communications
protocel, It is also used in download mode to acknowledge receipt of a valid
download record.

Sounds audible alarm buzzer (FFCPN control panel only) for 1/2 second. Updates
all summarized motion and suspends processing of further charaeters until all
printer activity is complete,

Backspaces the carriage one print position (HMI) in Normal mode, or 1/60 inch in
Graphics mode. Direction of movement reverses in the Backward Print mode.

Causes a carriage return. If the AUTO LF switeh is ON, the CR code also causes
& line feed operation,

This eode is used in ecnjunction with DC3 for communications protocol,
{See subsection 3.6.2)

This eode is used in eonjunetion with DC1 for communieations protocol.
(See subsection 3.8.2)

This code is used to exit from the print wheel table download mode.

This eode is ignored by the Model 630 APL. It ecan be used as a buffer or "sluff™”
code the same as NUL.

Accesses the supplementary character set for one charaeter selection in the range
80-FF hex when operating in 7-Bit ASCIl mode, Aecess then reverts to the
primary character set (00-7F).

This code i5 used in conjunetion with ACK for the ETX/ACK eommunications
protocol. (See subseetion 3.6.1)

This eode is aslways received as the first character of a 2~ or 3-cheracter
commend sequence, {See subsection 3.5)

Initiates form feed to the top of the next form (page}, or to the top margin on the
next form or page if one has been set.

Initiates movement of the carriage to the next previously-set horizontsal tab stop.

Initiztes movement of the paper up one line {one VMI). Movement changes to
1/48" per command in the Graphies mode,

Transmitted by the Model 630 when certain error conditions occur. (See
subsection 3.6.2) NAK is used also in download mode to indicate receipt of an
invalid download record.



NUL - This code is ignored by the Model 630 in all modes. It can be used es a buffer or
"sluff" code.

SI - 1) Causes exit from Program mode;
2) Operates ECS mode as follows:
8-Bit ASCHI mode: Blanks characters at ASCII 80-9F
" 7-BIf ASCH mode: Selects primary character set (normal ASCII assign-
ments of 00-1F)

80 ~ Operates ECS mode as foHows:
8-Bit ASCII mode: Unblanks the charaeters at ASCII 80-9F
7-Bit ASCH mode: Selects supplementary character set (characters
assigned at 80-FF overlay the standard ASCII assignments of 00-7TF)

sp - Causes carriage movement of one print position (HMI) in Normal mode.

¥T - Initiates movement of the paper up to the next previously-set vertical tab stop.

STX - Sentby 630 to indicate that the next byte it will send is a status byte; this occurs
subsequent to a Remote Diagnosties status request (ESC SUB 1, ESC SUB 3) from
the host.

3.5 ESCAPE CODE SEQUENCES

The Escape mode is entered by receiving the ESC control code over the communicstions
interface. This code is always received as the first charaeter of a 2- or 3-character "Escape
Code Sequence”. The ESC code conditions the Model 630 to receive the next one or two
characters, uninterrupted by a CR, as commands and not print data. Upon receiving the last
character in the ESC code sequence, the Model 630 executes the command, and then terminates
the Escape mode,

The following list summarizes the complete set of ESC code command sequences recognized by
the Model 630 API, (Some host systems may not be capable of generating all of the listed
commend cedes.)

Charaecters
1y & 3 Deseription of Command

Margins & Formetting

Clear sl horizontal and vertical tab stops
{n} Set lines per page to (n}*

ESC T Set top page margin at current paper position
ESC L Set bottom page margin at current paper position
ESC C Clear top and bottom margins
ESC 9 Set left margin at current carriage (print) position
ESC Set right margin at current eerriage {print) position
ESC 1 Set horizontal tab stop at current carriage (print) position
ESC B8 Clear horizontal tab stop at current earriage {(print) position
ESC - Set vertical tab stop at eurrent paper position
2
FF

* See subsection 4.5, Table 4-4 for values on (n).
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Carriage Movement

ESC US (n) Set Horizontal Motion Index (HMI) to (n-1)**
ESC 8§ Return HMI contro] to the SPACING switeh
ESC HT {n) Initiate absolute horizontal tab to print position (n)*
ESC / Enable Auto Backward Printing mode

ESC Disable Auto Backward Printing mode

ESC ¥ Enable Auto Carriage Return mode

ESC 1 Disable Auto Carriage Return mode

E3C <« Enable Reverse Printing mode

ESC > Disable Reverse Priating mode

ESC 6 Ensble Backward Printing mode {(clear with CR)
ESC 5 Enable Forward Printing mode

Paper {Platen) Movement

ESC RS {n) Set Vertical Motion Index (VMI) to {n~1}**
ESC VT (n) Initiate absolute vertical tab to line (n}*
ESC U Perform half-line feed

ESC D Perform negative half-line feed

ESC LF Perform negative line feed

Printing Commands

ESC 3 Enable Graphies mode (cleared by CR)

ESC 4 Disable Graphies mode

ESC A Print in secondary eolor (Red} (Non-ECS option)

ESC B Print in primary color (Black)} (Non-ECS option)}

ESC 7 Enabie Print Suppression (Cleared by CR)

ESC Y Print the print wheel character under ASCII code 20 hex
E3C Z Print the print wheel character under ASCII code 7F hex

Word Progessing Commands

ESC P Enable Praportional Spece Printing (ON) (cleared by ESC S)***

ESC @ Disable Proportional Space Printing (OFF)*»#

ESC DC1 (n) Set Offset to {n) {clegred by CR) See subsection 3.24.2

ESC E Auto Underscore ON

ESC R Auto Underscore OFF

ESC O Bold Print ON {eleared by CR)

ESC W Shadow Print ON (cleared by CR)

ESC & Bold/Shadow Print OFF

ESC % Extend earriage settling time for best print quality {must be used
for proper registration of graphie characters with IBM PC print
wheel}

ESC N Restore normal carriage settling time

BSC M Enable Auto Justify

ESC = Enabie Auto Center (cleared by CR)

ESC BS Backspece 1/120"

ESC 8O M Enable Program mode

EsC X Cancel all WP modes except Proportional Space and Increased

Carrisge Settling Time,
*  See subsection 4.5, Table 4-4 for values of (n).

**  See subsection 4.5, Table 4-3 for values of {n).
*¥*  Qep subsection 3.9.3 for additional details.
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Feeder Control Commands

ESC EM E Feed envelope

ESC EM 1 Feed sheet 1

ESC EM 2 Feed sheet 2

ESC EM R Eject paper from printer

Note: See subsection 3.26 for definitions of embedded feeder control commands,

Remote Diagnosties Features
Also see subsection 3.23

ESC S8UB 1 Initialize the printer
ESC SUB R Remote error reset
ESC SUB 1 Request Status Byte 1
ESC SUB 3 Request Status Byte 3

ESC SUB 80O Memory test

HyPlgt Commands

ESC G HyPlot ON - Absolute Move (cleared by CR)
E8C G BEL HyPlot ON - Absolute Plot (cleared by CR)
ESC V HyPlot ON - Relative Move (eleared by CR)
ESC ¥ BEL HyPlot ON - Relative Plot (cleared by CR)
ESC . ’'character' Change plot character to 'character’

ESC hv Set plot preeision (see subsection 3.25)

ESC 4 Exit HyPlot moxie

Miseellaneous Commands

ESC CR P Initiate Remote Reset (Allow 1 second for compietion before
next command.}

ESC SO bC2 Enter Print Wheel Table Download mode (Exit by DC4)

ESC CAN CAN Toggles SRQ line for print speed timing (see subsection 3,28}

ESC SYN {n) Remote print whee! selection (see subsection 3,30) #***

ESC GS A Disables NAK error code response from APL ***#

ESC @S B Re-enables NAK error code response from AP #*%*

**4x Funetional only in units with firmware &t revision level -18 or above,

3.6 SERIAL RS-232-C COMMUNICATIONS PROTOCOLS

The eommunieations protocels prevent print buffer overflow when print data is being received
faster than the print buffer is being emptied. The Model 630 requires a communieatiosns
protoeol at all baud rates above 300, and in some applications at baud rates of 300 and below. :

The 2-position Protocol switeh on the control panel enables selection of DC1/DC3 or Printer
Reedy communieations protoeol. ETX/ACK protoeol can also be used simultaneous with eithir
DC1/DC3 or Printer Ready. In addition to print buffer control, the DC1/DC3 and Printer
Ready protocols alse respond teo error eonditions within the Model 630.
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3.6.1 ETX/ACK Protocol

The Model 630 API will respond also to this protocol when the Protoecl switeh is set for either
DC1/DC3 or Printer Ready proteccl. When the host computer sends o string of print data to
the terminal, it ineludes an ETX eontrol code character at the end of the deta string. When the
ETX character eventually is retrieved from the print buffer, the Model 630 transmits an ACK
charaeter back to the host. The ACK eheracter indicetes that the terminal is ready to accept
more data, With this protocol, the host must ensure that any data string trensmitted does not
exceed the eapacity of the print buffer, since the terminal does not send a response to indicete
when the print buffer is nearty fuli.

1.6.2 DC1/DC3 (X-ON/X-OFF) Protocol

In DC1/DC3 pretocol, 8 DC3 eontrol eode character is transmitted by the Model 630 under any
of the following conditions:

1. Print buffer nearly full {within 64 bytes}
2. Cover Open

3. Paper Out *

4, End of Ribbon *

5. Printer in Check condition

* With Paper Out or End of Ribbon, a DC3 is sent only when printing is attempted.

With DC1/DC3 protocol enabled, a NAK cheraeter will also be transmitted (followed by DC3)
for conditions 2 - 5 above. The NAK character thus distinguishes the “error' conditions from
Print Buffer Full. NAK is also sent when a parity error is detected, if parity checking is
enabled. In units equipped with firmware at revision level -18 or above, this NAK response can
be disabled by receiving the sequence ESC GS A from the host computer. To re-enable the
NAK response, the host computer must send the sequence ESC GS B.

Onee a DC3 has been sent, the Model 630 will transmit a DC1 character when the print buffer
is nearly empty (within 64 bytes) and eonditions 2 thru 5 do not exist. Conditions 2 thru 5 can
be cleared by pressing the RESET switch on the control panel, which also eauses a DC1
character to be transmitted.

3.6.3 Printer Ready Protocol

The Printer Ready protocol uses a dedicated interface line instead of special control characters
{as used with DC1/DC3 and ETX/ACK protocols). When the Protocol switeh is set for Printer
Ready, the Data Terminal Ready (+DTR} interface signal goes LO under any of the following
conditions:

1. Print buffer becomes nearly full (within 64 bytes)
2, Cover Open

3. Paper Out*

4. End of Ribbon*

5. Printer in Check condition

* With Paper Out or End of Ribbon, +DTR goes LO only when printing is attempted.
The +DTR signal returns HI when the print buffer becomes nearly empty (within 64 bytes) and

gl] the other conditions are corrected. When the Protocol switeh is not set for Printer Ready
protoeo], the +DTR interface signal is at a eontinuous HI level.
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3.7 IERE-488 INTERFACE PROTOCOL

See subsection 1.4 of this manual.

3.8 CENTRONICS INTERFACE PROTOCOL

See subsection 1.5 of this manual.

3.9 PRINTING FORMAT

Printing format is dependent on three primary factors: Horizontal Charaeter Spacing, Vertie,
Line Spaeing, and number of Lines Per Page. FEach of these factors can be independently
controlled. An "index" is used to define the specific motion desired for both horizon
character spacing and vertical line spacing. Any point on a page can be defined in terms of (a
"horizontal position” and a "vertical position”. The number of lines per page can easily
changed when necessary. i

3.9.1 Definition of Terms

Figure 3-3 and the text below deseribe some of the points associated with & simple page 1ayout|.

ORIGIN: The position of the print head after a form feed {(with no top margin set) and ilr;
absolute horizontat tab to print position 1 (horizontal position 0}). The first print position
the first line of a page. i

the carriage moves after printing & character (or when spacing). Minimum HMI is
maximum is 123; thus, minimum distance is 9 x 1/120" and maximum is 125 x 1/1207 (1.
nominal),

14
"

HORIZONTAL MOTION INDEX (HMIy Determines the distance, in multiples of 1/120", th?t
i}

VERTICAL MOTION INDEX (VMI): Determines the distance, in multiples of 1/48", that
paper (platen) moves for each line feed, negative line feed, ete. Minimum VMI is {,
maximum is 125; thus, minimum distance is 0 x 1/48" and maximum is 125 x 1/48" (2.6"
nominal}), When YMI = (, no paper movement ocetrs, i

ABSOLUTE HORIZONTAL POSITION: The horizontal distanee, in 1/120 inch inerements,
between the print head position and the origin. Minimum absolute horizontal pesition is b,
maxtmum is 1572 {13.1" x 120). i

ABSOLUTE VERTICAL POSITION: The vertical distance, in 1/48 inch increments, between t
eurrent print line and the first line on the page {the origin}. Minimum absolute verti
position is 0, maximum is 15,750 (125 x 126 lines per page).

PRINT POSITION: The horizontal atea capable of being occupied by a single printed character.
This is similar to & print "column" on a line printer, except that it is variable., That is, the
number of print positions per line is dependent on the HMI. The minimum number of print
positions per line is 13 when HMI = 125; the maximum is 1573 when HMI = 1, The leftmost
print position is position 1, which is the seme as Absolute Horizontsl Position 0. Print
position may be caleulated es follows: :

+1

i
Horizontal Position |
Print Position = i

HMI
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LINE: The vertical distence eapable of being occupied by a row of printed charseters. The
height of the line is equal to VMI. The top line on a page is designated as Line Number 1,
which is the same as Absolute Vertical Position 0, Line number may be calculated as
follows:

Vertical Position
Line Number = —=———— +1
VMIE

LINES PER PAGE: The actual number of print lines per page of paper. Lines per page can be
set to any number from 1 thru 126.

FOM FIEC
TO HERE
HONLZONTAL POAITION CO—ISTZ
[ —— 1Y Y T N |
F\‘W TOP OF FORM
[ TOF}
[mmmmm e e e —sapeas————
1 " i
' SETABLE TOP WARDIN |
! FORM FEED TU MERE i
!
! PORITIVE HORZONTAL MOVEWENT — |
: a———— NESATIVE WORIZONTAL MOVEMENT :
I PONTIVE VERTICAL MOVEMENT :
| r i
1 i
| i
s | | !
i
O-18,750 ! VERTICAL !
M
L N NEGATIVE HORIZONTAL WOVEMENT NOT ROSHIBLE! PAGE SIZE
1 BETOND HORLZONTAL POSITION O. :
1 ]
: I
! 1
! 1
t |
' 8 E I
[ ——t ¥ 3 |
r AIGHT —s———-
; MAR NS !
1
HNEXT FORM ! !
rEEpT e ]
] SETAELE LOWER bARN
Width of Print Paeition = Harizantat Motion Index [(HMIHand i variabk from 0 ta 125 (171207} increments
Print Position Number = Harizgntal Pgsitipn + 1 = Horizomal Tab Prition. Tab Pogitions limived to first 160
HMI Print Pogitions,
Haight of Lina = Vertical Motion Index (VMI) and is warishle from © to 125 [1/458") incramenis.
Line Numbar  + Yartical Pogilipn + 1 = Vertical Tab Petition. Total numbar of lines can be specified
WM from ¥ to 126.
Puge Siza = Numbaer of |ines x VMI,

* 1f 2 top margin w wt, the Form Fasd will sdvance bayond the Top of Form to the top margin.

Note:  Movenent arrows cepict carriage movement rglative 1o paper and nol actual paper ovemant dirsction.

Pigure 3-3. PAGE LAYOUT AND PRINTING FORMAT
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3.9.2 Standard Formats

Any one of three standard formats cen be selected via the SPACING switeh on the contrdl I
panel, These formats are symmarized in Table 3-3. i :
Whenever the SPACING switeh is repositioned and an optional format has not been selectesd, thi
values listed in the teble for the new position are used for horizontal and vertical spacing,

for lines per page.

Additional formats can be obtained by changing the HMI, VMI, or Lines Per Page. Such variabi
indexing overrides the SPACING switeh funetion. Control can be restored to the SPACIN
switeh by issuing the ESC 5 sequence, :

Table 3-3 :
STANDARD PRINTING FORMATS )
Horizontal Spacing Vertical Spacing '
SPACING Switch | Charfin. Char/ling HMI Linas/in. _I.;'mlfpm VM1 : -
10 10 132 12 :
12 12 158 10 B 66 8
15 15 197 8
3.9.3 Proportionel Spece Printing P

text strings, Meny host systems, however, elect to generate the proportionsal space comma
within their own software, in which case the proportional space printing mode of the §30 is no
gctivated.

This subsection deseribes how the 630 automatieally handles the proporticnal spacing of :?.1'[1'1';:(11%i "

The proportional space mode facilitates use of proportional space (PS) print wheels on
Model 630, The print wheel lookup tebles stored in the memory of the Madel 630 inelude
unit values, These PS unit values represent one-half the width required by each proportionall
spaced charaeter. Carriage movement during proportionsl space printing is controlled b
printing each character in the sequence: Move - Print - Move ; where the amount of "Move" i
specified by the PS unit value assigned to that character. The letter "V, for example, has a
value of 6, which is one-half of the 12/120" spacing a "V" requires, The "V", therefore, would
printed in the sequence: Move 6/120" - Print - Move 6/120", The sequence for printing an "i
(PS8 value 3) following the "V" would be: Move 3/120" - Print - Move 3/120", The total distane
between the centerline of the "V" and the centerline of the "i* would be 6/120" + 3/120" =2
a/120", :

In fixed piteh mode, the printing sequence is Print-before-Move. The size of the Move i
determined by the current active HMI value, which is selected by the SPACING switch on th
contro] panel, or by remote HMI mode (see subsection 3.9.4.1). Note: You must not
remote HMI while the Model 630 is in PS mode; erratie printer action will result. If you wish
alter the spacing, use offset instead.

terminal is in the remote HMI mode, in which case the SPACING switch is ignored. Whe
proportional spacing is selected by the SPACING switch, the HMI automatically goes to 1
pitch. :

The proportional space mode is selected by the SPACING switeh on the control panel, unless thj
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The proportional space mode may also be selected by the sequence ESC P, and turned off by the
sequence ESC Q. Once the ESC P sequence has been received, the SPACING switeh will be
ignored and proportional spacing is used. When the ESC G sequence is received, the Model 630
exits the proportional! space mode, and horizontal spacing is then determined by the current
HMI value until an ESC 5§ sequence is received. An ESC 8 sequence returns control to the
SPACING switeh.

Entering and leaving proportional space mode via the Eseape sequences does not change the
HMI to 12 piteh as happens when proportional space selection is mede by means of the
SPACING switeh. During proportional space mode, the HMI affects only tabbing and word
space size (space amnd backspace),

There are times when certain data needs to be printed nonproportionaliy spaced even though a
PS print wheel is being used; for example, when the display from a video terminal is fo be
printed to illustrate a decument. If the data is printed proportionelly spaced, the columnar
alipnment of the data is lost. To avoid this, you ecan issue the ESC Q sequence to exit the
proportionsl space mode, snd then issue an ESC US DLE sequence to set the HMI to 15, which is
adegquate tc print all characters on the PS print wheel without any characters touching. When
the nonproportionally spaced printing has been completed, revert to normal HMI by executing
the ESC $ sequence, and return to proportional space mode by exeeuting an ESC P sequence.

All numeric characters have the same PS unit value (5), This allows numeric data to be printed
aligned in eolumner form without having to turn off proportional space printing. The starting
position of the columns can be established by setting a tab at that poesition, and tabbing to it, ar
by using the absolute horizontal tab to move to the starting position (see subsection 3.13.1). If
you are altering the value of the HMI during the print of each line, be sure that the HMI has the
same value prior to each movement to the beginning of the eolumn, to ensure that the starting
position does not change.

3.9.4 Optional Formats {variable Indexing)

Any of the three format factors can be altered by utilizing special escape {ESC) sequences. The
ESC CR P {Remote Reset) sequenee may also be used here to cancel all optional format factors
gnd return to the format selected by the SPACING switeh, Refer to subsection 3.5 for a
detailed list of all ESC sequences,

Execution of any of these sequences does not immediately alter horizontal or vertical position.
It does, however, chenge subsequent operations by redefining the variable format faetors, It is
recommended that a Form Feed (FF) and an Absolute Tab {see subsection 3.13) to location 0 be
performed prior to changing any format factors.

3.9.4.1 Variable HMI {Remote HMI Mode)

The standard HMI can be altered by executing the 3-character sequence ESC US (ASCII
character), where the binary value of the selected ASCII charcter is one (1) greater than the
number of 1/120 ineh inerements the earriage will move after printing a character or when
spaeing, This places the terminal in the remote HMI mode.

HMI = (ASCL character - 1) x 1/120 inch
NUL and DEL characters ecannot be used, therefore the minimum HMI is 0 inerements, and the
maximum is 125 increments. See subseetion 4.5, Table 4.3, to determine the appropriate ASCII

charaeter for the ESC sequence, While the terminal is in remote HMI mode, the SPACING
switeh is ignored. An ESC S sequence will return eontrol of HMI to the SPACING switch,
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3.9.4.2 Variable VMI (Remote YMI Mode)
The standard VMI can be altered by executing the 3-character sequence ESC RS (AS
character), where the binary value of the ASCIL character is one (1) greater than the number
1/48 inch inerements the paper is to move for each line feed, negative line feed, ete.

VMI = (ASCII charaeter - 1) x 1/48 inch

Minimum VMI is 0, maximum is 125, See subsection 4.5, Table 4-3, to determine the approprmte
ASCII character for the ESC sequence,

3.9.4.3 Lines Per Page
Lines per page is automatically set at 68 {or 72 if so jumpered on LCPN contral panel) when t
terminal is initiglized (restored at power up), Note: There is no provision for automatic defaul]
to 12" (72 lines) page size when the terminal is equipped with the FFCPN control penel.
The number of lines per page ean be altered in ASCII mode by executing a 3-character sequen
ESC FF (ASCII character) where the binary value of the ASCII character is equal to the numbe
of lines per page desired. The minimum number of lines per page is 1, the maximum is 126.
The following two formulas ean be used to compute the desired number of lines per page:

Lines Per Page = Number of Lines Per Inch x Page Size in Inches

48 |

Number of Lines Per Ineh = —— .

YMI

Once the desired number of lines per page is known, use the information in subsection 4.5, Tabl¢
4-4, to determine the appropriate character for the ESC sequence, :

3.10 FORWARD/BACEWARD PRINTING

The Model 630 is capable of printing forward (left to right) or backward (right to left) with
equal ease, It is capeble of both Automatic and Programmed backward printing, It can alsg
operate in an Inverted Horizontal Motion mode.

3.10.1 Auto Backward Printing

Auto beckwsard prmtmg' is engbled by the sequence ESC /. It is disabled by the sequence ESC \
When the Medel 630 is operating in the Auto Backward Printing mode, a line of text will bd
printed in the reverse direction only if all of the following conditions exist: :

1. Auto backward printing is enabled.

2. Prlntlng is a least one line behind prmt-queued data.

3, Itis a shorter distance for the carriage to move to the right-hand end of the next llne
than to move to the left=hand end,

4. No ESC sequences are embedded within the line of text.

Programmed Baekward Printing can override Auto Backward Printing for a single line.
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3.10.2 Programmed Backward Printing

This mode is entered by receiving the sequenece ESC & from the host. An ESC 5 sequence or a
Carriage Return will re-establish the forward printing mode.

During Backward Printing, each character printed causes incremental carriage movement to the
left, just opposite of earriage motion during forwerd printing. The action of the Spaee and
Backspace keys and codes are also reversed in Backward Printing. Note, however, that tabbing
operations, earriage return, and all paper movement functions are unaffected by being in the
Backward Print mode.

3.10.3 lnverted Horizontal Motion

For foreign langueges and any other application requiring reversal of the entire page horizontal
format, the sequence ESC < will establish the Inverted Horizontal Motion mode. In this mode,
all horizontal motion is inverted, including tabbing. The carrisge home position is redefined as
the rightmost carriage position. The starting point for each line is considered to be at the right
margin instead of at the left margin.

Backward printing can also be performed when opersting in the Inverted Horizontsl Motion

mode, In this ease, backward printing is defined as printing from left to right. Normal left to
right printing (Forward Printing) can be re-established by the sequence ESC >,

3.11 PRINT SUPPRESSION
Print suppression is initieted by the sequence ESC 7, and cancelled by a carriage return {CR})

command, While this feature is enabled, all printable characters are replaced by spaces,
Eseape sequences and caontrol characters are not affected.

3.12 CONTROL OF MARGINS

3.12.1 Hoerizontal Margins

Both left and right margins cen be set remotely by positicning the carriage to the desired print
position, and then sending an ESC & or ESC 0 (LEFT MAR or RIGHT MAR) sequence, Altering
the left margin causes the carriage to return to the new print position setting following a
carriage return (CR) command,

When the left margin is set at some print position other than 1, the carriage cen be moved to
the left of the margin by absolute horizontal tabbing, by backspecing, or by spacing in the
Backward Print mode.

A power-on initialize or a remote reset operation will automatieally clear the left margin to
horizontal position 0 and the right margin to horizontal position 1572.
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3.12.2 Vertical Marpins

Both top and bottom vertieal margins can be adjusted by first placing the paper in the top—of-
form position, then moving the paper up with a series of LINE FEED operations or an absolu
verticel tab to reach the desired top margin position. This "Top Margin® is then set LE
executing an ESC T sequence. Advancing the paper with LINE FEED operations or an absoli
vertical tab to the desired "Bottom Margin" position, and then executing an ESC L sequen
sets the bottom margin. The bottom margin must always be set below the upper mergin, a
both must be within the page size bourxlaries,

Whenever a lower page margin is crossed with a line feed, auto line feed or half line feed, r
movement automatieally positions the print head at ithe top margin on the next page,
elimingting the need for a form feed character. The area between the lower margin of on
page and the top margin of the next page can be accessed through vertical tabs (absolute a
normal}, and through negetive line feeds. :

Top and bottom margins are reset to the top-of-form end bottom-of-page locations whenev ;
page size (lines per page) is altered, or a remote Reset is received. They are also reset {
initialized) on power-up, or upon receipt of a remote ESC C command.,

3.13 TABEBING

There are two methods of tabbing for both horizontal and vertical motion. The first method,
termed "Normal Tab", is similar to the traditional system used on typewriters in that tab st
are set at predetermined positions, The carriage or paper then moves to these positi
sequentially on command, The second method, termed "Absoliie Tab", is unigue in that it d
not require prior setting of tab stops. The carriage or paper is positioned directly to any one
126 possible positions either horizoentally or vertically from any other position, In the case of
vertieal tabbing, the paper should be moved "forward only", uniess the unit is equipped with nh
opticnal bidireetional paper handling aceessory.

or lines. This mekes it possible, by using varieble indexing, to print data out in any form
desired without prior editing. For example, data thet was originally formatted for
characters per inch, 6 lines per inch, can be printed out at 12 characters per inch, 4 lines pek
ineh {or any other format), and all tabular material will remain in the same relative position,

Both methods of tabbing provide horizontal and verticel positioning to standard print positio:E

The method of tabbing to be used is speecified by the command character seguence used. Thi
Horizontal Tab (HT)} character or Vertical Tab (VT) character alone executes & normal Tal
operation, An ESC HT or ESC VT sequence, plus an ASCII character executes an Absolute Tab.:

Since tabbing provides positioning only to normal print positions and lines, finer pomtlonmk
requires use of the Graphics mode. All tabbing functions are unchanged in Graphics mode. :

3.13.1 Absolute Horizontal Tab

Using Absclute Tab, the carriage can be positioned direetly to any of the first 126 print
positions without the need for prior setting of tab stops. Bince Absclute Tab Stops are no|
retained in memory, each stop must be commanded anew each time it is to be used. Th
command sequence for this is ESC HT (ASCII character), where the value of the AS
charaeter indieates the print position desired. See subsection 4.5, Table 4-4, to determine t
appropriate ASCII character for the ESC sequence.
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The leftmost print position is considered te be binary loeation 1. Any ASCII character other

then NUL end DEL ean be used, enabling direct tabbing to any of the first 126 print positions.

This method of tabbing aiso permits tabbing leftward.

The horizontal pesition at the completion of an Absolute Tab operation is computed as foliows:
Horizontal Position = (ASCII eheracter - 1) x HMI

Note that if you try to tab beyond the limit, the command is simply ignored and no movement
oeeurs,

3.13.2 Absolute Vertical Tab

Using Absolute Vertical Tab, the paper can be moved to any of the 126 possible lines on the
page from any other line on the page. Absolute Vertical Tab is initiated by executing the
sequence ESC VT (ASCII character), where the value of the ASCII character echosen determines
the number of the line to be reached. See subsection 4.5, Table 4-4, to determine the
appropriate ASCII character for the ESC sequence. NUL and DEL are not used. The top line on
the pege is assigned the binary value of 1, with each sueceeding line down the page assigned the
next higher number. It is impossible to tab beyond the end of the page even if the number of
lines per page is less than the maximum 126. The actual amount of paper movement is
determined by; {a) the paper position before VT execution, {b) the ASCII character used, and (c)
the Vertical Motion Index (VMI). The ultimate position reached is determined as follows:

Vertical Position = (ASCIH charaeter - 1) x YMI

Note that if you try to tab beyond the limit, the eommand is simply ignored and no movement
oceurs.

3.13.3 Normal Horizontal Tab

Horizontal tab stops ean be set at amy print position up to position 180 by positioning the
carriage to the desired print position and executing an ESC 1 sequence. Keeping in mind that
tab stops can only be set at the first 160 print positions, the formula for determining a tab
position is:

Horizontel Position
Horizontal Tab Position (1 thru 160) = — a1+
HMI

A TAB commend automatieally eauses the carriage to move {o the next sequential tab stop.
Should a TAB move be commanded with no tab stop having been set to the right of the present
carriage position, the carriage will not move and the alerm (FFCPN control panel only} will
sound. Individuel horizontal tab stops can be cleared by first positioning the carriage to thet
print position and then executing an ESC 8 sequence, All tab stops, both horizontal and
vertieal, can be cleared simultaneously by executing an ESC 2 sequence or & remote reset (ESC
CR P).
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3.13.4 Normal Vertical Tab

Vertical tabs are set with reference to the top—of-form position. This position, the first print
line on the page, is reached by a keyboard FORM FEED command, followed by & men
adjustment of the paper loeation vertieelly to locate the paper in proper pesition. Vertieal t.
stops may then be set at any other line on the page by first moving the paper to the desired line
by means of a series of LINE FEED commands, &nd then exeecuting an ESC - sequence. This is
repeated for each desired tab stop. The loeation of the vertieal tab stop is defined as follows:

Vertical Position
Vertieal Tab Position ==—————— + 1
VML

Once vertical tab stops are set, subsequent VT commands will cause the paper to be indexef
upward to the next sequential vertical tab stop. If there are nc more stops set between the
present print line and the end of the form, the paper will not move and the audible alarh
{FFCPN control panel only) will sound. Individual vertieal tab stops cannot be cleared as can
the horizontal tab stops. All tab stops, horizontal AND vertieal, are cleared simultaneously by
executing the ESC 2 sequence or a remote reset (ESC CR P) '

- 3.14 LINE FEED
A LINE FEED (LF) command thru the interface will cause the form to be moved up one ling
{one VMI). An ESC LF sequence acts as a negative line feed, causing the paper to be moved
down one line. A line feed is also performed automsatically as a result of a carriage returp
operation when AUTO LF is ON.,
3.15 HALF-LINE FEED
A Half-Line Feed (ESC U) causes the paper to move up 1/2 line (1/2 of the VMI). A Negs.tMe
Half-Line Feed (ESC D) moves the paper down 1/2 line. These two commands are unchanged i
Graphies mode. If the VMI is set to some odd number, the total paper movement during a half-
line feed will be one inerement (1/48 inch) less than 1/2 line,
3.16 FORM FEED
A FORM FEED eommand, issued either remotely or from the control panel, will eause the paper
to be moved up to the first line of the next page, or to the top margin line if one has been set. -

3.17 CARRIAGE RETURN

A CARRIAGE RETURN (CR) ecommand thru the interface will cause the earriage to return to
the left margin {Normal Printing Mode) or right margin (Reverse Printing Mode).

3.18 AUTO CARRIAGE RETURN

When the Aute Carriage Return mode is enabled, a earriage return occurs automatically wut:i;
the earriage reaches print column 132 {in 10 piteh)., The automatic carriage return also ca
a line feed, regardless of whether the Auto LF mode is enabled.
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The means of activating Auto Carriage Return mode differs between units equipped with the
standard FFCPN control panel, and those with the optional LCPN control penel, With the
LCPN, Auto Carriage Return is enabled when there is no jumper installed in jumper position 3
on the centrol panel. When the jumper is installed, Aute Carriage Retuen is disabled.

With the standerd FFCPN control panel, Auto Carriage Return is enpabled only by receiving the
sequence ESC ? thru the interface. The sequence ESC ! disables Auto Carriage Return.

3.13 GRAPHICS

The API is placed into the Graphics mode by receiving an ESC 3 sequence thru the interface. A
carriage return eommand (CR} or an ESC 4 sequence will return the unit to normal operation.
While in the Graphies mode, earriage movement is completely divoreed from printing; i.e.,
printing a character does not automatically move the carriage. The carriage can be moved only
by executing a tab, space, backspace, or carriage return operation. The tab commands operate
the same as they do in Normal mode. However, in Graphies mode the space and backspace
commands move the carriege only 1/60" instead of the seleeted horizontal index (HMI) amount,
Vertical Tab and Form Feed operations are unchanged in Graphics, but Line Feed and Negative
Line Feed cause only 1/48" of paper movement instead of the full line (VMI) movement they
effect in Normal mode. Half-Line Feed {(ESC U) and Nepative Half-Line Feed (ESC D) act the
same in Graphies mode as in Normal mode.

The Graphics mode provides a rudimentary meens of charting, graphing and plotting. 1t does,
however, rely entirely on the host system software for eontrol; in contrast to the more
sophistieated HyFPlot Vector Plotting feature additionally available, The HyPlot feature is
deseribed in subsection 3.25.

3.20 TWO-COLOR PRINTING (Available only on non-ECS units, as an option)

On units equipped with the two-color printing option, two-color printing ¢an be achieved by
installing a Disble two-color ribbon cartridge. The mechanism initializes to print in the
primary color (black), To print in the alternate color {red), execute an ESC A sequence. To
return to the primery color, execute an ESC B sequence. The ribbon position should not be
changed at a rate exceeding 3 times per second.

Note: Faetory adjustment optimizes performance using 8 5/16" muiti-steike ribbon.
Subsequent adiustment may be necessary if 2-color ribbon is going to be used,
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3.2t RESET/INITIALIZATION

3.21.1 Limited Reset
This operation is initiated by either:

- The RESET switch on the control panel.
- An ESC 8UB R sequence through the interface.

The results of the Limited Reset operation are:

- Any existing error indications are reset.
- A Restore operation oecurs if the printer is in a Check condition.

3.21.2 Initialize
The Initielize operation is initiated by any of the following actions:

- Application of power to the Model §30.
- Execution of remote reset command (ESC CR P).
- Execution of command "nitislize Printer” (ESC $UB I}

(Subsection 3.23.1 points out the differences of exeeution between ESC CR P
and ESC SUB L)

The Initialize operation resets all the logie eireuits, resets all program counters to zero, amd
sets the operating parameters of the unit as listed below. The unit will not respond to any input
until the restore eyele is eompleted, )

Normasl print mode
Forward print mode
- Left-to-right forward print direetion (Print Position 0 at leftmost carriage position)
- Carriage moved to Horizontel Position 0
- Vertieal Position cleared to 0 (paper does not move}
VMI set to 8 (6 Lines/inch)
Lines per page set to 66 (11" page) or 72 (12" page), (Note: 72 lines per page selected
by jumper #1 on LCPN econtrol panel only.)
- Print in black
= Auto Backward (Bidirectional) Printing enabled
- Left margin set te position ¢
~ Right margin set to position 1572
- Top margin set to position 0 (line 1)
- Bottom)ma.rgin set to position 528 for 11" pege, or 576 for 12" page (12" with LCPN
only
- All horizontal and vertical tab stops cleared
- Send and print buffers cleared
- ECS defaults to primary character set
- Print wheel selection defined by print wheel type switehes on eontrol panel
{Diseontinues use of downloaded print wheel parameters)
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3.22 PRINT WHEEL TABLE DOWNLOAD

3.22.1 General

Print Wheel Table Downloading allows the user to specify a complete ASCII-to-spoke conversion
table for any print wheel desired. This temporary conversion table is “downloaded" from the
hest computer to the read-write (RAM} memory of the API terminal. The downloaded table can
then be used in place of the resident print wheel tables permanently stored in the read-only
{(ROM) of the API. For each ASCII code corresponding to a print character on the print wheel,
the print wheel table specifies:

hammer energy

proportional space/ribbon advance units

spoke position

ribbon up/down (non-ECS), or print wheel up/down {(ECS)
whether this is a printable spoke position on this wheel

When the ASCII code for a particular character is received over the interface in the normal
printing mode, the API's microproeessor refers to a particulsr location in the seleeted lookup
table to obtain the proper print data for that character.

All non-ECS print wheel tables contain 96 table positions, corresponding to the maximum 96
character positions on a non-ECS print wheel. For 88- and 92-cheracter print wheels, some of
these table positions will specify a nonprinting status, eorresponding to the absent spoke
positions on those print wheels.

All ECS print wheel tables contain 224 table positions. In e downloadegd ECS print wheel table,
these table positions are utilized as follows:

- 96 positions for the 96 diserete print wheel characters contained in the primary
character set.

- 128 positions for the supplementary cheracter set.
The supplementary character set ineludes the remaining 96 diserete print wheel
characters, plus any character duplieations from the primary chargeter sef.

Note: Composite characters {constructed characters), which may be contained in the
supplementary character set of a resident ECS print wheel table, eannot be included in a
downloaded print wheel teble, Table positions corresponding to unused ASCII eodes or
construeted characters must be loaded with 0's during the download operation.

The following paragraphs deseribe the format and protocol necessary for downtoading & print
wheel table to the APl, However, host system software design for assembling the table and
executing the download is the responsibility of the "Systems Integrator”.
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3.22,2 Download Variations

The diagrams in Figure 3-4 represent two variations of the download procedure: downloading
the print table by a single record, and downloading by multiple records. The required recopd
format is deseribed in subsection 3.22.4.

m———————— — DOWN-LOAD MODE v = o= == = o=t e o e st 1
{MULTIFLE RECORDS)

|

BC 30 002 ACk ACK OC4
{ENTER DOWN-LOAD MODEI (EXIT DOwN.-
LOAD MODE)
f— S "' ') VR a T o] 7 s r| g —— -

lT RECOAD i

B 20 Do ACK DCa

|
1
|
i
|

Note: The 1013l amoun of Takle Data stored by 8 Downlpad operatran s 192 bytes for
a nan-ECS 1able |2 bytes for gach possible ¢haracter position on the print wheel);
or 448 bytes tor an ECS table | 2 bytes for gach possible printable charactar
position i the primary and supplementary character setsl,

Pigure 3-4. DOWRLOAD VARIATIONS

The entire print wheel table can be downloaded within a single record (ECS print tables require
at least two records), or the table can be loaded in segments by a series of records. Smaller
records ere more easily debugged if errors in data format are detected, but otherwise t

multiple-record method has no significant adventage over single-record downloading. Typically,
the user limits the length of the records so that when a hard copy printout is made of the recofd
sequence it can be formatted on the printed page with one downioad record per line of printout.
{See the download sample in subsection 3.22.6.) '

Print wheel download mode is entered with the contrel sequence ESC 80 DC2, and exited with
the single control character DC4, After the download procedure has been completed
suceessfully, the downloaded table is automatically selected for print wheel suppo{t.
Reselection of one of the resident tables can be made by initializing the terminal (power off-gn
or remote reset), or by re-entering the downlosd mode and sending an invalid record. {(See
subsection 3.22.4.2 to determine an appropriate invalid record.)
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Note:

The download function as deseribed here utilizes the ACK/NAK response capebility of the
R5-232-C interface. With this capability, following receipt of each downiosded record, the
API transmits an ACK or NAK back to the host to indicate that the record has been
received as either valid {ACK) or invalid (NAK). An ACK thus notifies the host that the API
is ready to receive the next record, whereas a NAK signifies to the host that an invalid
record hes been received and the API has subsequently aborted the downloed mode,

To compensate for the lack of ACK/NAK capability with either the IEEE-488 or Centronies-
type interface, the host should proceed with the download in the following manner:

1} Send the entire series of download records using the normal handshaking protoeol for
data transmission with the type of interface being used (see subsections 1.4, 1.5),

2) Send DC4 to teke the API out of downloed mode.

3) Using the print wheel that matches the downloaded print wheel table, do a sample
printout and examine the results. If the download executed properly, the printout
should be correct for the print wheel being used.

Normally, if an invalid record oceurs during downlnad, the APl will immediately abort
the download and default to the print wheel table seleeted on the eontirol panel.
Subsequent download data wiil be recognized as print data and will itnmediately be
printed. If this cecurs during a download operation, it is a good indieation that the
download has been aborted.

3.22.3 Keys To Understanding The Download Function

Listed below are three important keys tc understending the download procedure deseribed in the
following paregraphs:

- It is important to carefully distinguish between "Hex" characters (4 bits) and ASCI
characters {7 bits).

- Within both the host system and the API terminal, the print table data is stored and
handled in the form of 4=bit hexadeeimal (hex} eharacters.

- To transmit the table data, the host converts each 4-bit hex charaeter into the

corresponding T-bit ASCII character. Upon reeeiving the 7-bit ASCII charseter, the
terminel immediately converts it back to 4-bit hex form.
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3.22.4 Download Data Record Format

The table data is downloaded within & character string called a "record”. The record structure
ig depicted in Figure 3-5. This format is a common industry standard. The record consists of a
record start character, a record type charaeter, a byte count (two characters), & load address
{four characters), the table date {four characters per table eatry), and & checksum (two
characters). Each of these elements is described in detail in the following paragraphs, and
illustrated in subsection 3.22.6 by the printout of an actual download structure,

FORMAT FUNCTION

g Recard Start Character
aqn Record Type Character

* { Byte Count {2 Hex Characiers)
—
| |
' ! Load Start Address (4 Hex Charactars|
L —
[a—
et Table Data (4 Hex Characters ger table sntry}
A—]

_—
—
—
—

e

AL -
& ; {
et
Jum—
—
=] i
Checksurn [ Hex Characters|

Notes:
1. +—— = One Hex Character
2. The "Hex™ chavacters designated in this disgrem are &5C11 characters,
from the host, representing Hexadecimal values 0-8 and &-F.

Figure 3-5. DOWNLOAD RECORD FORMAT

If nc error in deta format is detected while receiving the record, the terminal will transmit an
ACK control character immediately following receipt of the last character of the record (after
verifying that the byte count and cheeksum are correct). An error in data format is detecied.if
the terminal receives any character other than the hex characters 0 thru 9 and A thru!F
following the "8" record start character, or if the checksum does not compare correctly against
the deta received. If any error in deta format is detected, the terminal immediately transmits
a NAK control character, exits the download mode, and defaults table selection to the resident
print wheel table selected by the print wheel switch on the eontrol panel.
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3.22.4.1 Becord Start Character

The record start charaeter is an ASCII "S". Any data encountered before the "S" will be
ignored. This allows earriage returns and line feeds, or other characters, to be embedded
before, after, or between records. These embedded characters will not affeet the down-load
process, but do allow eppropriate formatting of the printout if a hard copy reference of the
downioad records is required {see subsection 3.22.6).

3.22.4.2 Record Type Character

The record type character must be an ASCII ™" ("data record"}. In other applications with
similar download structures, the record type charaeter is sometimes a "0" ("header record") or &
ug" ("end-of-file record™). In the API terminal, a record identified as type 0 or 9 will simply be
ignored. Any character other than a 0, 1 or 9 is detected as a download error, which causes the
API to transmit a NAK control cheracter and terminate the download mode. Print wheel table
selection then defaulis to the resident print wheel table selected on the control panel.

3.22.4.3 Byte Count

The byte count consists of twe hex characters that specify the number of data bytes to foilow,
ineluding the load address and checksum. Since each deta byte contains two 4-bit hex
charaeters, the record will contein twice the number of hex characters as the byte count value.

The maximum number that can be specified by the two 4-bit hex charecters (8 bits) of the byte
eount is 255. Since the Load Address requires 2 bytes, and the Checksum requires 1 byte, this

leeves & maximum of 252 bytes for actual table data. And with two data bytes per table entry,
this sets a maximum Hmit of 128 print wheel table data entries that cen be downloaded in a

singie record, as shown below:
(265 -2-1)/2 = 126 Print Wheel Table Entries

This is more than adequate to allow sending the table dats for a 96-character print wheel as a
single-record download. Downloading the table data for an ECS (192 characters) print wheel,
however, requires 8 minimum of two records.

Typically, the number of print wheel table entries per record is chosen to permit hard eopy
printout of eech record within the margins of the paper width used. This allows the records to
be printed within the sequence:

record {1} CR LF record (2) CR LF ... efe.
In this format, the records are printed as follows:

record (1)
record (2)

ete,

(Note: The "printout™ peing discussed is not a part of the download procedure; it is simply
the print cperation you would do to obtain a printed reference copy of a downloed structure
you have assembled.)}
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1f, for example, you wish to limit each line in the printout to a maximum of 74 characters, the
maximuem number of aetual table entries that cen be eontained in each record is celculated as -~
follows:

No. of Table Entries= (74 - {1 Record Start char. + 1 Record Type char, + 2 Byte Count
ehars, + 4 Load Address chars. + 2 Checksum chers.))/4

I

(T4-(1 41+ 2+ 4+ 2))/4

84/4 = 16 Table Entries
In this ease, the Byte Count is caleulated as follows:

Byte Count (deecimal) = (2 Load Address bytes) + (16x2 Table bytes} +
{1 Checksum byte}

= 2+32+1 = 35 data bytes Total

When converted from decimal to hexedecimal, the Byte Count field for this example would
eantain the hex characters "23".

3.22.4.4 Load Address

The load address consists of four hex characters (16 bits/2 bytes) that specify the starting
loeation in memory where the first byte of table data in this record is to be stored. The Mqat
Signifieant (MS) hex chargeter must be sent first, The diegram in Figure 3-6 illustrates the
print wheel table memory layout.

The block of memory addresses alloecated for the print wheel table extends from 004 hex thru
00FF hex {non-ECS mode} and thru 01FF hex {ECS mode)}, If a load address outside this range is
specified, it is interpreted as an error in data format and ceuses the API to sbort the download
mode and transmit a NAK control code.

The load address specified in the record must be equal to two times the hex value of the first
ASCII character whose print data will be loaded into the table by this record. For example,, if
this is the second record of a multipte-record download, and the first table entey to be loaded
by this record is for the ASCII character "B" (hex 42), the load address for this record is 0084
hex. The two bytes of table deta associated with printing the "B" will actually occupy memary
Jocations D084 and 0085, Similarly, the two bytes of data associated with the ASCII character
1CH {hex 43) will oceupy memory locations 0086 and 0087, and so on for all subsequent charge—
ters in ASCII hex order. The load address for a single-record download, and for the first record
of & multiple-record download is always 0040 hex; corresponding to two times the lowest hex
code (20) that represents a printeble character in the Model 630 APL.

Note: The table data in memory locations 0040 and 0041 hex is the data accessed by ian

ESC Y sequence through the interface. Similarly, the table dats in memory locations 00FE
and D0FF hex is the print data for the character accessed by ESC Z.
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NON-ECS PRINT TABLE AND
ECS PRIMARY CHARACTER SET

ECS SUPPLEMENTARY

CHARACTER SET
PRINT TABLE

PRINT TABLE
WMEMORY  ACCESSED BY
TABLE ADDRESS HEX CODE TABLE
DATA* {Hax) {from Most] DATA*
i R
A STARTS | Byt | 0040 EsC Y o Byte
Byte o0 Byte
By 0042 Byte
=gl 21 g4
Byte 0043 Byte
Bte 0044 - | Byte |
'3 Hyte D045 128 Byte
Table Entries = Pl Table Entries 1
Dogaz T d
L Byte | a1 {ASCI| “A™}
Byte 0083 _B\ite_
| Byte Goga 42 (ASCII “B") Byte
Byte 003% Byte
Byt 068!
L 2Ye o 43 tASCH ~C™) Byee
Byte o187 Byre
= = Byte
Byt F -~ -
| Byte O0FC -
Byte QOFD T T
Byt FE
| Bye | 00 ],_Esczm | Byte
| Byte 00FF Byte
| Byte
] Byte
ENDS
NOTES:

MEMORY ACCESSED BY

ADDRESS HEX CODE

{Hax} itrom Hostt
010
07

1
o102 g1
o103
0104
82

mnos

F
O1FC | e
017D

F
O1FE l rF
O1FF

" Each 1able antry 15 stored i memory a5 tour 4-bi hex charactars, comprising two B-hit bytes g5 depicted above,
** Table data {or character under ASCI! eode 20 {hex) 15 accessed by ESC ¥ over the mtertace during normal print mode,
*** Table deta tor character under ASCIF code 7F (hexh is accessed by ESC 2 over the interlacs during normal print mode.
* Any table positions correspanding to A5CI codes that ere unused or assigned 10 ¢orgtructed charecters must be toaded
wath 0's. (Construcied characiars canngt be addrassed fram o downloaded print table.|

Figure 3-6. DOWNLOAD TABLE MEMORY MAP
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3.22.4.5 Table Data

Each print wheel table entry (four hex characters) occupies two bytes of memory space. The
four hex characters comprising these two bytes in memory are recognized in the following
order:

First hex cheracter - represents -  First byte, high 4 bits

Second hex character - First byte, low 4 bits
Third hex character - Second byte, high 4 bits
Fourth hex character - Second byte, low 4 bits

The format of the two bytes in memory is defined below.

Bits

-3
|

(4.
[

(1)
o
J=
=]

1st Byte - HHH D3 ps ps ps
3 ]

= U

2nd Byte -

Where: P 1 if this is a printable position on this print wheel;

0* if this is a nonprinting position (such es with certain
positions on 88~ and 92-character print wheels,)

Hammer Energy 1 to 4 {0 = no hammer fire).

Proportional Space value 0 to 15 {also used for ribbon advance

if in PS mode)

1

H
ps

1 for ribbon up at print time {(Non-ECS)

1 for inner row character (ECS)

0 for ribbon down at print time (Non-ECS)

0 for outer row cheracter (ECS)

Absolute Electrical Spoke Position d thru 95.
{Spoke position specified greater than 95 will select spoke 0 and
inhibit hammer fire.}

HmiuH

* CAUTION - Failure to assign nonprinting status (P=0) when needed may result in
print wheel damage by allowing the hammer to fire against the print wheel
flag on 88- and 92-character print wheels.

Diablo publishes Print Wheel Date Books {Publication Nos. 90044~XX) which contain the print
wheel date that must be inserted by the host system when assembling & download print wheel
table. (See subseetion 4.4 in this manuel.}

All of the locations in the table (96 for non-ECS/224 for ECS} must be loaded. For any non-
printing print wheel positions, the "P" bit shown in the table data format (the highest bit in the
first byte) must be & "0". The states of all other bits associated with that position are then
irrelevant except for the "ps" bits (low 4 bits of the first byte). If this nonprinting position
should ever be eddressed in normal printing mode, the API will default to a space mode, in
whieh the value specified by the "ps" bits for this charaeter determines the amount of carriage
movement that occurs. '

Note: The most reliable poliey is simply to load all 0's into the table in any unused positions

and any positions corresponding to constructed characters. (Constructed characters cannot
be eddressed from & downloaded print table.)
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Any downloaded table that will be used in a telecommunications environment must conform to
the internationally accepted ASCII/ISO conventions regarding the specifie hex code assigned to
each ASCH character (see Fig. 4-1).

1.22,4.6 Checksum

The checksum (one data byte) consists of two hex eharacters generated by the host computer,
The checksum data byte is the negation (i.e., the "1's" eomplement) of the sum of all data bytes
(disregarding end-around emrry), starting with the byte count. When all of the data bytes,
starting with the byte count, are added together as received by the API, and the checksum iz
then added, the result must be FF hex. (No end-around carty is used when the check is
ealeulated,)

If the check caleulation result is not FF hex, a NAK control character is transmitted by the
AP], the download mode is aborted, and print wheel selection defaults to the control panel
switeh setting,

The example below uses an arbitrary record to illustrate the proeedure for manual eeleulation
of & checksum.

Example:
Rocord = S10500FECTHSEY

L8 {Derived by lon balow)
luded In Ch ealmiation

Line 11 |27 idesimat sum)
I
1

27416 = 1 ihex}and rematnder 11 (hex B]

¥ . B (hex value of st column)

4 36 (decimal sum}

5 38 /16 = 2 {hex} and remuinder 4 (hex}

ignore this carry |
[ 4 {hex value of Znd coluinn)
T 4 B = 01060 1911 ibthary coded hex)

Bz Negation = 1011 0100 = Bd (Checieu)

Line 1:  Add to obtain deelmal sum of 180 golumn.

Line 2:  Divide decimel sum of 13t eolumn by 16 to eonvert to hexaderimal.

Line 3:  The resultpnt hex cheracter for the 13t tolumn is B, and earry 1 to the
ngd eolumn.

Line 4:  Add the Znd eolumn charaeters, plus ihe earry (1). The result is 36
decimal.

Line §:  Divide decimal sum of 2nd eolumn by 16 to convert to hexadeeimal.
Ignere the carry oul during this conversion.

Line £ The resultant hex character for the 2nd coluthn is 4,

Lipe 7:  Convert the hex sum (4 B) into binery coded hex.

Line & Negste the binary coges (1's become O's; 0'a beeome 1's); then convert
back to nexadesimnl characters. The result is the proper ehecksum
{B 4} for this record.
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3.22.5 The Download Sequence

The following steps and the flow chart in Figure 3-7 describe the general sequence of events
associated with the downloed procedure, The flow chart is keyed to the steps listed below by
the boxed numbers that appesr on the ¢hart.

1)

2}

3)

4)

5}

At power-up, remote reset (ESC CR P), or remote initialize (ESC 3UB 1), the download
table memory locations are initialized to all zeroes, and the resident default print wheel
table is selected according to the PRINT WHEEL switch seleetion on the control panel.

Print wheel selection must be made to mateh the print wheel table that is going to be
downloeded and used. This can be done by means of the PRINT WHEEL switch on the
contrel panel, or it ean be done remotely by the control sequence ESC SYN (n). Thisiis
necessary because, although the downloaded table will supply the print data for
subsequent printing, the print wheel selection still controls the critical servo timing
differences required between plastic and metalized print wheels.

The host sends the command sequence ESC SO DC2 to put the API into the download
mode,

The host sends the properly—formatted record(s) containing the teble data, and the API
responds as follows:

A) After each correctly-received record, the API transmits an ACK control eheracter
(RS-232-C interface only} to eonfirm acceptance of the data. The API then ignotes
all further data until it receives an "S" (start of next record) character, or & DC4 (end
of data} control character.

B) Any error in data format detected while a record is being received, or as a result of
the cheeksum calculation, will cause the API to transmit a NAK control character
{(RS-232-C interface only) and immediately abort the download mode. Table selection
then reverts to the seleetion made by the PRINT WHEEL switch on the eontrol panel.

Note: If the download mode is aborted for any reason, the host must send a new
ESC SO DC2 command sequence in order to re-enter the downloed mode. If the
sbort was caused by an error, it is not necessary to resend the entire data table.
The host may resume sending data starting from the last valid record.

When operating with an RS-232-C interface, it is impertant that the host wait for
an ACK or NAK response from the AP] after sending a record. If your system
does not have the facility to recognize ACK and NAK, the host must wail a
minimum of 250 msee after sending a record; if the terminal has not then aborted
download, the record has been aceepted as valid.

After the last record has been received and confirmed as valid (by the API returning an
ACK eontrol character), the API waits for the host to send a DC4 (end of data) eontrol
character to terminate the download mode. The APl terminal will now use the
downloaded print wheel data for all ASCII-to-print wheel lookup pargmeters,
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rmote selection {ESC 5YN [n})

!

3
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L
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Send Rword l_

Stop and check ot
mproper record

Exit Download
{oCs)

®ACKMNAK funclional with RS-Z32-C wterface only.

Figure 3-7. DOWNLOAD FLOW CHART
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3.22.6 Sample Download Structure

Figure 3-8 shows a printout of the group of records comprising an aetual print whee] download
structure. Following the printout, each element of the first record is separated and defined.
As stated earlier, this printout serves only as a hard-eopy reference of the assembied download
elements - it does not actually occur as part of the download process.

In this example, seven separate records are used to download the table data for a Piea 10, 88-
character Xerox metalized print wheel, The number and length of the reeords in this example
has no particular significence; it is simply the way the download was structured by this

particular host system,

AECCRD START

RECORD TYFE fCHECK FOR ACK/NAK)
BYTE COUNT
LDAD AODRESS CHECKSUM
TABLE DATA

L r L 1L 1 H ] L] r L il

r T 1F r L} L L L3 T
51230040B585A3A5A4A1C6DCC5B7CRCECTCDI297A3CCAICARSSFASABIICEILAISIDIALOFOS
$1230060C5D6A5D2BSH3BSD4B5DSR5D7B5D8BSDSCSDABSDBA3IDAIIBCEDLIASE9CE6CIASIIFL
$1230080C8CBCT92C688BTALICTAOCEIOCE96CTABCTIABIBYBSISCTAEBGI4CEAGCTIBCTIEST
S11E00ADCE6AACTR4CTICCSRERS93CTAZCE68CCEBAACTBZCTACB686058005800513
$12300BBB0U5B0958D9 3A9B5EBB5C4B5BERSBCB5BAB4ADCSCIBSBDASAFB3B1B5CSAIABCEES
512300DBEBOBSREIBRSRECS5CICSCEA4BTB4B3IB4BSESBFBSCOBTBEBSCEESCZB5CTI3A7058003AE
S10800FEB0G580058072

EIRST RECOAD:
S« RAacard Sta
1= FAacord Typw
23 = Byw Count = 3345 « 161
OCM0 = Load Address (Hex)

TABLE DATA: (First two enttis)

85 /— = PRINTABLE CHARACTER
= 1011
A\ = HAMMER ENERGY (3}
0101— = PS UNITE 5}
= RIBACN UP

1000
AFH— = SPOKE POSITION (5)
aret
y—— = PRINTABLE CHARACTER
18140

VA . HAMMER ENERGY (2
001 1=—= PS5 UNITS (3}
/= RIBBON LP
1014
j=myj— = SPOKE POSITION {37}
01401

=
)
=

—F
I

05» CHECKSUM

Figure 3-8. SAMPLE DOWNLOAD STRUCTURE
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3.22.7 Manuwlly Assembling the Print Table Date

Print table data for & particular print wheel need be assembled manually only once. The data
can then be stored by the host and simply retrieved anytime thereafter for downloading, The
material in this subseetion demonstrates the procedure for manually assembling a print table
for one particular print wheel. The print table for any other print wheel can be assembled in &
similar manner,

The print wheel selected for this example is the XEROX 96 ~ U.S. PICA 10 ASCH print wheel.
This is a 9§-character metalized print wheel with a communications character set. The
example presented here produces a print table that conforms to ISO/ASCH standerds for
character set/code assignments for this print wheel.

The Figures on the following pages contain the items listed below and explained in detail in
subsequent paragraphs:

Figure

-5 - Revised Data Sheet for the XEROX 96 - U.S, PICA 10 ASCII print wheel

3-10 - A Downioad Table Worksheet, filled in with appropriate data extracted
from the Data Sheet in Figure 3-9, and from the Universal Tables in Figure
3-12.

3-11 - Printout of a download structure for the U.S. PICA 10 ASCII print wheel

3-12 - Universal Tables of hex character combinations representing the entire

range of combinations for downloaded print parameters,

3-13A, 3-13B - Blank worksheets which can be used to meke eopies for assembling table
data for other print wheels.

3.22.7.1 The Data Sheet

The data sheet shown in Figure 3-9 is a revised version of the XERQX 96 - U.S. PICA 10 ASCIO
print wheel data sheet contained in Diable's Print Wheel Data Book-1 (Publication No.
90044-01). Because of the control panel setup and firmware used in printing the original data
sheet, it contains several deviations from ISO/ASCII standard code assignments for this
chargeter set. The revised data sheet shown here {(Fig. 3-9) conteins the necessary changes
{positions indicated by shading} to eliminate those devistions. Using this revised data sheet as
reference, the download print wheel teble developed in this example conforms to I30/ASCII
standards for this print wheel.

For each character on the print wheel, the data sheet lists the following:
- The ASCII hex code to address that ¢haracter
- The spoke position of the character on the print wheel

- The proper proportional speee/ribbon advance units for that character
- The proper hammer energy for printing that character
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3.22.7.2 The Universal Data Tables

The Universal Data Tables in Figure 3-12 contain hex character combinations representing the
entire range of possible print parameter combinations. From these universal tables you can
extraet the proper hex charscter combinations for each downlosd table entey (4 hex characters)
for any of the print wheels available for the Model 630 APl. The date in these tables is based
on the print table data format defined in subsection 3,22.4.5. By using the tables, you can
obtain the proper hex characters for the download table directly, without having to detive the
download bytes bit-by-bit as presented in subsection 3.22.4.5.

3.22.7.3 The Download Worksheets

Figure 3-10 contains a filled-in worksheet to serve as a reference for the table assembly
example deseribed below. Figure 3-13 contains & blank 2-page worksheet which ean be eopied
and used to assemble download tables for other print wheels. For standerd print wheels (88-,
92-, 96-character) you will need only the first page of the worksheet; for ECS print wheels you
will need both pages.

3.22.7.4 Assembling the Print Table

The following paragraphs deseribe the procedure used to [ill in the worksheet in Figure 3-10,
The same basie procedure may be used for any other print wheel, using the appropriste data
sheet(s) for thet print wheel.

Starting with code 20, the hex charaeters to be entered in the table are derived in the following
manner:

1. On the Data Sheet (Fig. 3-9}, locate Hex Address 20. There you will find listed the
oroper values for hammer energy, proportional space/ribbon advanee, and spoke position
for the print wheel character (¢) we want to eddress with ASCII ecde 20. In this case,
the values ere: hammer energy = 3, proportional spece/ribbon advance = 5, and spoke
position = 1.

2. With the values just obtained from the Data Sheet, refer to the Universal Data Table -
First Byte (Fig, 3-12). In this table, loeate the box where proportional spaee/ribbon
edvance column 5 and hemmer energy row 3 interseet. The two hex characters (HS5}
listed at this location in the table are the correct characters to enter as the first byte in
the Download Table Worksheet {Fig. 3-10),

3. With the spoke position number {01) obtained frem the Data Sheet in step 1 above, refer
to the Universal Data Table - Second Byte (Fig. 3-12). In the area of this table
designated for "Standard Wheels", locate the box where column 0 {tens digit) and row 1
{units digit) intersect. The two hex characters (81) listed in this box are the correct
characters to enter as the seeond byte in the Download Table Worksheet {Fig. 3-10).

4. Repeat the same sequence for ASCII code 21, and for all subsequent codes listed on the
Data Sheet. For ASCII code 21 (character " 1 ™), the associated values from the Data
Sheet {Fig, 3-9} are hammer energy = 2, proportional space/ribbon advance = 3, end spoke
position = 37. With these values, applied te the Universal Data Tables we obtain:

First Byte = A3; Second Byte = A5; as listed in the worksheet (Fig, 3-10).

This being a 96-character print wheel table, all of the worksheet positions 20 - TF are oceupied.
Had this been a download table for an 88- or 92~character print wheel, the unused worksheet
positions would be blank and the corresponding positions in the actual downioad table should be
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loaded with zeros {00 00). With the Download Worksheet completed, you have all of the proper
hex table data for the download records. )

Figure 3-11 shows the printout of e download structure wherein the table data assembled in this
example is contained within six equal records.

For ECS print wheels, the procedure given above applies, along with the following additional
instruetions:

- Sheet 1 (codes 20-TF) of the Worksheet will take cere of the primsry ¢haracter sef, and
sheet 2 {codes 80-FF) will take care of the supplementary character set.

- You must aceount for inner and cuter character rows on the print wheel. The Data Sheet
for an ECS print wheel will identify inner or outer row for eech character. With that
information for a given chareeter, and the spoke position number, you simply refer to the
appropriate section of the Universal Data Table - S8econd Byte.
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XEROX 96 — US.
PICA 10 ASCH {96-Character Metalized} P/N 31195001

(1) =
CHARACTER

) ¥ o+ . - . 7/ D1
HEX Address 29 28 2B 2C 2D 2E 2F 30 31
Elect. Spoke 74 15 11 78 35 80 31 86 B2
Prop. Sp., Units 3 5 5 3 4 3 4 5 5
Ham, Energy(2} 2 3 2 1 1 1 2 4 2

2 3 4 5 6

32 33 34 35 36

83 84 85 87 88

5 5 5 5 5

3 3 3 2 3

J K L M N 0 P Q R T U ¥ X

4p 4B 4C 4D 4E 4F 50 51 52 53 54 55 56 57 58

21 46 20 38 24 30 10 52 28 14 19 34 12 42 50

5 7 & 8 7T 7 &€ 7 ¥ 5 6 7 6 8 7

3 4 3 4 4 4& 4 4 4 4 3 4 4 4 4

b ¢ d e f g h I 3 kK 1 m n ¢ p g9 r s L 1 v w x ¥

62 63 64 65 66 67 68 69 6A 6B 6C 6D GE BF 70 71 72 73 74 75 76 71 78 7%

68 62 60 58 45 65 61 47 49 69 43 48 57 56 67 72 55 51 53 63 64 54 70 66

5 5 5 5% 4 5 5 3 3 5 3 8 5 5 5 5 4 4 4 5 5 ¥ 5 5

3 3 3 3 3 4 32 2 3 3 2 4 3 3 4 4 2 3 3 3 3 3 3 3
Figure 3-9. PRINT WHEEL DATA SHEET
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XX = ASCI HEX CQDE

X% | %X | = TABLE DATA{HEXI

PRINT WHEEL TITLE M¥OXL Sk - U6, ACA 10 ABLTT  papt no.. 21185001 greer

Figure 3-10. DOWNLOAD TABLE WORKSHEET —
XEROX 98 - U.S. PICA 10 ASCH Print Wheel
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S1230040B581A3ASA4ALCEDCCSBTCECFCTCDY297AICCAICABSEFASEBI3CESARI9ID0ALOFOY
51220060C506A5D2BSD3RSD4B5R5B5D7B5DBESDICSDABSDBAISDAIIBASAIASEIASATASS1TD
51230080C8CBC792C68ABTA4CTADCEI0CE96CTABCTIARIIOBSISCTAEBG94CEAGCTIBCTIRST
S12300A0CEBACTRACTICCSBEBES ICTAZCEECCBARCTR2CTACBGS6A3D1ASCIAIRSISE2958DDA
S12300C0950FRSBEESCABSBEBSBCRSBAB4AADC S5CIRSRDAIAFBIB1 BSCSAIARCABOBSBIBSEG 42
S§12300EB0C5CICSCAALETBARIBARSRSAFRICOB7R6RSCHRSC2RSCTAIDDA3BIAIA4ISDEAIBOSS

Figure 3-11. DOWNLOAD STRUCTURE FOR US. PICA 10 ASCH PRINT WHEEL
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TABLE DATA - FIRST BYTE

HAMMER
ENERGY

1

H
3
4

PROPOARTIONAL SPACE/RIEBON ADVANCE

?

1

12

13

14

15

9

92

95 | 96

27

98

a8

o4l 9B

ac

aD

SE

9F

Al

A2

A5 AB

A7

A8

A9

AA AB

AC

AD

AE

AF

B1

B2

3
93
A3
B3

4

o4
Ad
B4

BS

 B7
L

B3

BA

BB

BC

BD

BE

BF

1

c2

c3

ca

cs

ca| c?

ca

ca

CA

cB

cc

CD| CE

CF

TABLE DATA ~ SECOND BYTE
STANDARD WHEELS AND ECS WHEELS INNER ROW

ECS WHEELS QUTER ROW

SPOKE FOSITION
UNITS DIGIT UNITE DIGIT
TENS D 1t 2 3 &4 5 6 T 8 38 0 1 2 3 4 5 & 1t & 9
DT _ .
0 80 |81 )82 (B3 84 |B5 |86 |87 |BE |89 00|01(02{03| 04|05 06 | 07| 08| 09
1 8A | 8B, 8C BD|BE [8F |90 |91 92 93 0A, 0B| OC|OD| OE| OF| 10 11| 12|13
2 94 |95 |06 |97 |98 09 9A | 9B | 9C| 8D 14|15 | 16| 17, 18| 19| 1A| 18] 1C!| 1D
1 9E ‘9F | AD ' AY | A2 | A3 Ad] AB| A6: A7 1E| 1F 20| 21|22 23| 24| 25| 26| 27
4 AB; A9 | AA; AB| AC| AD| AE| AF| B0 Bl 28| 29| 2A| 2B| 2C| 2D: 2E| 2F| 30| 3
5 B2 | B3 |B4 |B5 K B6 | B7 | B8 | BA | BA| BB 32| 33| 3435|3637 38! 39| 3A| 3B
6 BC | BD{BE|BF: CO|C1|C2|Ca|cd|cs 3C 30| 3E| 3F | 40| 41 | 4243 44| 485
¥ Ce|C7|C8|C9|CA CB|CCICD|CE|CGF 46 47 1 48| 49| 4A| 4B | AC| 4AD| 4E; 4F
8 DOID1|D2iD3 04| D5 D6 D7; O8] DI 50|51 52! 53|54 65| 56| 67| 58| 59
9 DA. DB| DC| DD| DE DFi EOi E1| E2| E3 BA| BB | 5C. 5D 5Ei 5F @0 61: 62| 63
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3.23 REMOTE DIAGNOSTICS

The remote diegnostics feature allows the interrogation of machine parameters and status
through the interface. The following diagnostic commands are included in this feature:

ESCSUBI Initialize the printer
ESCSUBR Remote error reset
ESC SUB 50 Memory Test *
ESCSUB 1 Request status byte 1 *
ESC SUB 3 Request status byte 3 *

* Not functional with IEEE~488 and Centronics-type interfaces.

All diagnostic commands are processed immediately when received end are not queued. This
means all status reperted will be the status present st the time the command was received,
Only the low 7 bits (bits 0 thru 6} of a status byte are significant. Their equivalent value may
range from 0 to 127. The MSB (bit 7) will be & parity bit as defined by the PARITY ENABLE
and PARITY EVEN/ODD switehes. All commands that evoke a response from the Model 630
will result in a status byte being sent to the hest computer preceded by an STX character. The
STX identifies the following byte as a status byte. The rules for DC1/DC3, and Printer Ready
protoeals are applieable and should be used for sending status requests to the Model 630,

3.23.1 ESCSUBI

This command will ecause the Model 630 to unconditionally execute an initialize sequence
regardless of any error conditions that may exist within the printer. This ecommand is executed
immediately when received over the interface, unlike the corresponding remote reset sequence
(ESC CR P) which is queued along with other commands. The Model 630 will Jefault to the
same conditions that exist at power-up. Before sending this command, the host should send a
nonprinting charaeter to cause the Model 630 to abort any multiple character seguence in

progress.
3.23.2 ESCSUBR

This command causes the Model 630 to reset any error conditions. It produces essentially the
same result as pressing the RESET switch on the control panel. If the unit is in cheek, it will
execute a restore, Due to internal program latency, the minimum time necessary to reset all
errors is 250 milliseeonds,

In & situation where the terminal is being operated without & eontrol panel, a series of up to
eight gutomatic print wheel restores occurs if the terminal goes into a print wheel cheek
condition. The ESC SUB R sequence causes the automatie restore counter to be reset to enable
another series of automsatie print wheel restore operations.

3.23.32 ESC SUBSBO (RS-232-C only)

This command will eause the APl to do a memory test and send the result through the interface.
The true-state bit definitions in the result byte are:

Bit Result Bit Result
[{] ROM 1 bed 4 not used)
1 ROM 2 bad 5 (not used)
2 Internal RAM bad & (not used)
3 External RAM bad 7 Parity bit *

* The state of bit 7 is defined by the two parity control switches on the control panel.
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3.23.4 ESCSUB1 {RS-232-C oniy)

This command will cause the Model 830 to send a status report byte (STATUS 1) thru the
interface. The true-stete bit definitions for this byte are:

Bit  Status

End of ribben

10 pitch (This bit fatse if any other piteh is selected)
Paper out

Auto line feed enabled

Cover open

Printer idle {(no motion, and print queue empty}
Printer in Cheeck

Parity bit *

=1 35 N e 03 BD

* The state of bit 7 is defined by the two parity control switehes on the control panel.

3.23.5 ESCSUB3 (RS-232-C only)

This eommand eauses the Model 630 to send a status report byte (STATUS 3) thru the interface.
This status byte pertains to a sheet feeder being used on the Model 630. The true-stete bit
definitions for this byte are:

Bit  Status
0 Insert not completed - denotes paper jam or out of paper
i Exit not completed - denotes jam of paper during exit
2 Feeder present — Model F33 (dual tray plus envelopes) - see Table 3-4.
3 Feeder present - Model F32 (dual tray) or F33 - see Table 3-4.
4 {Not used)
5 {Not used)
6 Feeder in manual mode
7 Parity bit *

* The state of bit 7 is defined by the two parity control switehes on the control panel.

Table 3-4
FEEDER IDENTIFICATION
Bit
2 3 5 Feeder Installed
0 09 None
0 o1 {Unused}
B 1 0 Model F32
1 1 0 Model F33

3.24 WORD PROCESSING FEATURES

The Word Processing (WP) feature set consists of several features that facilitate word
processing applications of the API. Most of the WP functions are performed on a character by
charaeter basis. Those whieh require memory storage while being performed are: (1) Aute Line
Center, and {2} Auto Justify, The WP festures gre competible with all normal terminal
operations except Graphies mode. All WP features are disabled during Graphics mode.
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3.24.1 Proportional Space Printing

(See subsection 3.9.3)
3.24,2 Offset Selection

The normal way to change character spacing is to adjust HMI. However, for proporticnal space
printing, HMI is ignored and table values are used. Thus, to add or subtreet a constant to each
table size value, the 3-character sequence ESC DC1 ("character") should be used. The binary
value of the "character" is added to each table size value (or HMI if it is controlling size), as
well as to the space character. This continues until another ESC DC1 (character) sequence is
received, or until offset is eleared by a carriage return {CR) or the sequence ESC X,

The seven bits of the "eharacter™ are defined as follows:

Bits 1-6 = Size of offset {63 units meximum; 1/120" per unit)
Bit 7 = Sign of offset (1 = negative)

Note: Bit 8 (8-Bit ASCI) is a "Don"t Care" (ean be either 0 or 1),

If a negative offset (smelier character size) is desired, bit 7 should be set. If the resulting
character size is zero or less, no earriage movement will occur, Note that because NUL and
DEL eannot pass thru the serial receiver, positive offset values range from 1 thru 63 (0 000001
thru 0 111111), and negative values range from 0 thru 63 (1 000000 thru 1 111111). The
negative 63 ean be obtained only by sending the sequence ESC Z thru the interface in place of
DEL {1111111) since the DEL c¢ode cannot pass thru the serial receiver. Although the IEEE-488
and Centronies type interface configurations do not use the serial receiver, for the sake of
consistency, the same limitetions apply. Refer to Figure 4-1 in Section 4 of this manual for &
Code Chart showing the ASCII eharacters corresponding to the range of offset values,

3.24.3 Auto Undetscore

Automatic underscoring is initiated by the sequence ESC E, The present carriage position is
stored in memory as the start location. When the end position is reached, the carriage will
underscore the area between the start location and the end position. The printed underscore
characters will overlap and the ribbon advence will inerease to prevent fading. Auto
Underseore should be invoked immediately preceding the first printable character to be under-
seored.

The end position is defined as the carriage position when one of the following events occurs:

ESC R - The underscoring occurs, the carriage stops at the first position after the
underseore, and the Model 630 exits the Auto Underseore mode,

CR - The underscoring oceurs, and the carriage returns to the left margin.

LF = The underscoring oceurs, the carriage stops at the first position following the
underscore, and & line feed oceurs.

Auto Underseore is cancelled by either sequenee ESC R or ESC X. No underscoring will occur
if the sequence ESC X is received, or if the area between the start and end loeations is not
positive,
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3.24.4 Bold Overprint

Boid overprint is initiated by the sequence ESC Q. Subsequent printeble characters are struck
twice with no intervening carriage motion. The normal ribbon advance occurs between
character strikes. A carriage return (CR) or either of the sequences ESC & or ESC X will cause
the Model 630 to exit the bold overprint mode, It is recommended that ESC % (carriage
settling time control) be invoked in ecenjunction with this feature in order to optimize print
registration,

Note: Bold Overprint and Shadow Print are mutually exelusive modes,

3.24.5 Shadow Print

Shadow print is initiated by the sequence ESC W. Subsequent printable characters are struck
twice with 1/120" of carriage movement and normai ribbon mdvance between character strikes.
This does not change the HMI or table size value for that character. Increased carriage settling
time may improve shadow print quality on some units. A earriage return (CR} or either of the
sequences ESC & or ESC X will cause the Model 830 to exit the shadow print mode. It is
recommended that ESC % (carrisge settling time control) be invoked in conjunction with this
feature in order to optimize print registration,

3.24.6 Carriage Settling Time Control

The carriage settling time ean be inereesed to 20 msec by issuing the sequence ESC %. This
provides more time for mechanical vibrations to damp out before printing. Thus it produces
improved print quality, at a small sacrifice in print speed. The sequence ESC N will restore the
normal carriage settling time,

3.24.7 Half-Unit Backspace

The sequence ESC BS will produce a 1/120" backspace movement of the carriage.

3.24.8 Program Mode

Program mode enables user control of spoke position, hammer energy, and ribbon advance. This
enables the use of special print wheels without modifications to the Model 630, In Program
Mode, two cheracters are sent for each cheracter to be printed. The first eharacter selects the
print wheel spoke; the second establishes the hemmer energy and ribbon advence,

Note: To use Program Mode when operating in ECS mode, the system must be operating
with 8-bit ASCII, wherein the 8th bit of the first charscter specifies inner or outer row
character on the print wheel: 8th bit = 1 = Inper row setected

Program mode is initiated by the sequence ESC 50 M. It is turned off by either the control
character SI or the sequence ESC X,

The Diabie Print Wheel Data Books provide the print wheel data needed to operate the Model
630 in Program Mode. (See subsection 4.4 of this manual for information regarding the Data
Books.) Table 4-6 in Section 4 of this manuel provides e universal table of charaeters for
Hammer Energy and Ribbon Advance units, which can be used in conjunction with the Print
Wheel Data Books.
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Fixed piteh spacing is controlled by HMI plus offset, This can be set by the SPACING switch on
the eontrol panel, or by the remote HMI command, If the Model 630 is in proportional spade
mode, spacing is controlied by the ribbon advanee units (move RA, print, move RA) for each
character, plus offset.

Program mode date format is shown below, and the two characters are defined in the para-
graphs that follow,

Bits
i 8 k] 4 3 2 1 0

1st Character - 1/0*  SP SP SP 3P SP ap SP

2nd Charaeter - o* HE HE HE RA RA RA RA

* g-hit mode only.
Whete:

1 = Inner row selected (ECS 8-bit mode only)
0 = Quter row selected (FCS 8-bit mode only)

1/0
SP = Binary equivalent of the deeimal sum of:

{Electrical Spoke Position Number + 32)
HE= Hammer energy level (0 - 4) Caution:

Never specify a hammer energy above
level 4 (0100 XXXX).

RA= Ribbon advance / Proportional space units (6 ~ 15).
Effective in proportional space mode only.

3.24.8.1 Spoke Position Data (first character)

The first charaeter received is tested to determine if it is a control character or a spoke
position character, If it is a control character, the normal processing of control characters will
oeeur, If it is not a control character, it is assumed t{o be & spoke position charaeter. The next
character then will not be tested for control cheracter parameters. The proper value to be sent
for the first character is selected by epplying the following formula according to the example
given below:

Formala:
First Character = Binary equivalent of the decimel sum of:
(Electrical Spoke Position Number + 32)

Ezample: (Addressing charaeter "A" on 96-character metalized print wheel}

1) Refer to Figure 4-5 in this manual to defermine the electrical spoke position
number of the desired eharacter (A). In this cese, the number is 18.
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2) Apply formula given above: 18 + 32 = 50

3) Refer to Table 4-2 in this manual to determine the ASCH character that hes a
binary equivalent of decimal 50. The table shows that character to be a "2", The
ASCII "2" then is the correet first character to send for addressing an "A" when
operating in Program Mode with a Diablo 96-character metalized print wheel.

Note that only spokes 1 thru 94 can be distinguished from control characters. However, spokes
0 and 95 ean be aeecessed by ESC Y and ESC Z respectively, followed by the second character.

If print wheels with less than 96 spokes are installed, ensure that the 88-92-96 print wheel
selection switch is properly set {FFCPN eontrol panel),

3.24.8.2 Hammer Energy/Ribbon Advance Data (second character)

The second character in the sequence is the hammer energy/ribbon advence character, This
character contains 4 bits (0 - 3) for ribbon advance and 3 bits (4 - 6) for hammer energy, This
provides 16 different size ribbon advaneces (0 to 15 steps) and 5 different hammer energy levels
(0 to 4), The hammer energy level definitions are as follows:

Level 0 - No hammer fire

Level 1 - Lowest hammer energy

Level 2 - Low hammer energy

Level 3 - Medium hammer energy

Level 4 - High hammer energy

Caution - Level 4 should be used only after it has been determined that the

lower energy levels are inadequate for printing a partioular
character.

The Hemmer Energy/Ribbon Advance cheracter provides a meens for the user to tailor print
quality and ribbonh economy as desired. The general eriteria for selecting the proper amount of
hammer energy and ribbon advence is to use the lowest hammer energy and the minimum ribbon
advance that will produce e level of print quality suitable for the intended spplication.
Excessive hammer energy levels will unnecessarily shorten the useful life of the affected print
wheels,

The Print Wheel Data Books mentioned earlier are valuabie sids for determining proper hammer
energies and ribbon advance units for any of the Dieblo or Xerox print wheels suitable for use
on the Model 6306, The Data Books list the recommended hammer energy for each print
character on eaeh of the different print wheels. For the metalized print wheels, the Data Book
also lists a recommended propottional space (PS) unit for ¢ach cheracter on the print wheel. In
general, the recommended PS unit velue for & particular cheraeter is also the appropriate
ribbon advance unit value to use efter printing that character. For the plastie print wheeils,
which are not assigned PS unit values, a standard ribbon advanee unit velue of 6 will prova
satisfactory in most cases,

Table 4-6 in this mapuel eontains a list of the appropriate ASCII characters to represent various
eombinations of hemmer energy / ribbon advance .
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3.24.9 Auto Center

Auto line centering is initiated by the sequence ESC =, which should precede the string of
printable characters to be centered. Subsequent dats is stored in a memory buffer until a
carriage return {CR), form feed (FF), or line feed (LF) commend is received. The data is then
printed centered between the margins, end the Model 630 exits the auto center mode. Auto
Center allows the line to extend beyond the left and right margins. If Auto Justify wes enabled
when Auto Center was entered, Auto Center will have precedence for that line only., The
sequence ESC X will elear Auto Center without performing any printing, ESC X is not intended
as a line terminetor, however, and should not be embedded in a line of text to be auto ecentered.

3.24.10 Auto Justify

Automatic margin justification is initiated by the sequence ESC M, The ESC M should precede
the first printable charaseter in a line, Subsequent data is stored in a memory buffer until a
carriage return {CR) or a line feed (LF} command is reeceived. The data is then printed justified
between the left end right margins. Auto Justify remains enabled until one of the following
actions occurs:

- ESC X received from the host.
ESC CR P or ESC SUB I received from the host.
= A Break is transmitted or received by the terminal.

The Model 630 then exits Auto Justify mode.

Auto Justify operates in fixed piteh or proportional spaece mode. Up to 256 deta characters may
be included in a line. Note that gll eommunication protoeols still function normally.

Auto Justify begins its justifieation calculations from the position of the first printable
character after the carriage return (CR), line feed {LF), Horizontal Tab (HT), or ESC M
sequence, This allows unjustified leading spaces or tabs and allows partial line justifieatian.
Auto Justify caleulates the number of 1/120" offset units needed to fill out or to condense the
line so that it will fit exaetly between the first printable character and the right margin. The
offset units are then applied, first to the word spaces, and then to the character and word
spaces after the word spaces reach 150% of their normeal size. If the offset added to the
character spaces exceeds 7 units, the line is printed unjustified. The host system software
should take this into secount before ealeulating how many characters to insert on each line.

The following conditions are imposed on the use of ESC sequences while in the Auto Justify
mode:

- Any graphies-related ESC sequences are not permitted. (WP features are not

functional in graphies.)
-~ The following ESC sequences are permitted to be used within a line of text while in
Auto Justify modes

ESC U,ESC D Half line Feed, Negstive Half Line Feed
{Exeeption: Half Line Feeds are not permitted aeross a
page boundary.)

ESC HT (n} Absolute horizontal tab
ESC US (n} Set HMI
ESC Y,ESCZ Printabie ASCI] eharacters
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ESCA,ESCB Print red ribbon, print black ribbon {(Non~ECS units)
Raise print wheel, drop print wheel (ECS units)

ESCE, ESCR Aute Underscore ON, OFF

ESC W, ESC & Shadow Print ON, OFF (CR clears)

ESC O, ESC & Bold Print ON, OFF (CR clears)

ESC %,ESC N Increased carriage settling time ON, OFF
ESC BS Backspace 1/120"

- All other ESC sequences are permitted only at the beginning of a line of text (before
the first printable charseter).

3.24.11 Cancel Word Proeessing Fealires

The sequence ESC X will eaneel the following features;

Auto Underseore Bold Overprint
Shadow Print Program Mode
Offset Seleetion Auto Justify

Auto Center

Increased carriage settling time and proportional spaee mode are not cancelled by ESC X.
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3.25 HYPLOT VECTOR PLOTTING

3.25.1 Scope

The HyPlot feature enables the Model 630 Terminal to recognize and execute the ESC and Plot
commend sequences unique to Diablo HyPLOT Vector Plotting, This subsection describes the
operation of HyPLOT, and outlines the command sequences which must be supplied by the
operetor either thru a keyboard or from a host system to produce graphs or vectors.

3.25.2 Definition Of Terms

Default

=4

Plot Point

Print Point

Print Position

¥

Yector

|34

A "built-in" instruetion or value for use by the unit in the absence of a
user input on the subject.

The number of increments of horizontal (X) movement {at 1/120" eaah)
hetween print points along the vector line. Minimum vealue allowed is 0,
meximum is 31. See Table 3-5.

The basie X-Y eoordinate location identified in the HyPLOT command
sequence. Each successive plot point establishes the magnitude and
direction for the intervening vector.

The individual points slong a vector where the plot character is printed.
Spacing between individual points, called the precision or resolution pf
the veetor, is determined by the values selected for h and v, Note that
the actual print point will be located 4t the nearest whole inerement
coineident value of both h and v, and not always exsctly on the setual
or intended "straight line" of the vector.

The position on the paper form directly in front of the print hammer
where the next charseter may be printed.

The number of increments of vertical {Y) movement (at 1/48" each)
batween print points slong the vector line. Minimum value = 9,
maximum = 31, See Table 3-5. .

A quantity having both magnitude and direetion commonly represented
by & direeted line segment. In HyPLOT the line segment betweén
successive plot points.

Print position {carriage} movement in the horizontal direction (X
coordinate), where:
+X = Relative movement to the RIGHT (cumulative total cannot
exceed the physical limits of the printer — 1572 increments).
-X = Relative movement to the LEFT (remainder cannot be less
than 0 or beyond the physicel limits of the printer).

Absolute moves do not require a sign. The increment count, which is tie
horizontel print position address, simply inereases to the RIGHT and
decreases to the LEFT.

The minimumn possible inerement of horizontal movement is 1/120".
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I

- Print line (paper) movement in the vertical direction (¥ cootdingte),
where:
+Y = Relative movement DOWN (paper moves UP for positive line
feed). If the movement exceeds either the limit set for lower
margin, or 548 inerements, a Form Feed will oceur.
=Y = Relative movement UP (paper moves DOWN for negative line
feed). If the commanded paper movement exceeds the TOF
or top margin, paper movement will stop.
Absolute moves do not require a sign. The increment count, which is the
print line address, simply increases DOWN (paper UP) and decreases UP
{paper DOWN),

The minimum possible increment of vertical movment is 1/48".

3.25.3 Deseription Of HyPLOT Vector Plotting

EyPLOT action begins with the unit receiving a speeial pattern of ESC eodes to enter HyPLOT
mode and establish plot parameters. Once in the HyPLOT mode, the unit's print position can be
moved to any (X~Y} plot point eoordinate within the current page boundaries as defined by the
unit’s Printing Format instructions. Each such plot point requires a command sequence of not
more than 6 bytes, The actual move from one plot point to the next is accomplished in cne of
two ways; either direetly with no plot eharacter printing along the veetor, or by printing a
series of plot charaeters along the vector between the two plot points, The vector is printed by
executing & series of carringe and paper feed moves equal to the velues of h (horizontal or X
plot precision} and v (vertical or Y plot precision) defined in the HyPLOT Mode command
sequence and printing the selected plot character at those print points where whole values of h
and v oceur near the actual "straight line veetor”" between the plot points. In short, the unit
"fills in" the vector line between plot points by printing the plot character at each paint along
the line, with the cheracters spaced aceording to the values of h and v.

HyPLOT offers two methods of plotting - ABSOLUTE and RELATIVE, with the only difference
being the manner in which each plot peint is addressed. In the ABSOLUTE mode, each plot
point is addressed in terms of its X/Y location relative to the page ORIGIN (X=0/Y=0). In the
RELATIVE mode, each plot point is addressed in terms of its X/Y displacement from the X/Y
loeation of the preceeding plot point.

X-axis (carriage) movement consists of up to a maximum of 1572 total increments of 1/120"
each, eounting to the RIGHT from the ORIGIN. Y-axis (paper feed) movement consists of up to
528 inerements of 1/48" each (for 11% long paper) counting DOWN from the ORIGIN, Note that
the Y-sxis increment ecount increases in value with the apparent downward movement of the
print line, and that X-axis inerement count increases in value as the carriage is moved
rightward from the origin. Visuelizing the veetor plofting situation as it is normaily perceived
with X-Y coordinates, and remembering that all printer plotting is referenced from the origin
{the top left corner of the printing format), then vector plotting is always done in the —¥/+X
Quadrant, and therefore ALL Y values must be inverted. Note also that sall vecter plotting
must be done within the confines of the four page margins (if any) defined by the unit's current
Printing Format instruetions, and that the unit asumes the 0/0 page origin print position upon
entering HyPLOT mode, with both X and Y position ecounters at 0.
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3.25.4 The HYPLOT Commands

ESC G

ESC G BEL
ESC ¥

ESC V BEL

ESC . {eharaeter)

ESC , h »

ESC A

ESC B

ESC 4 (or CR)

Enter HyPLOT ABSOLUTE Mode. All vector plot points are interpreted
as absolute locations. Movement commands do not reguire the sign
byte, Draw all vectors except the first, which is 2 move only.
Same as ESC G except draw all veetors including the first one.
Enter HyPLOT RELATIVE Mode. All vector plot points are interpreted
as reiative locations. AIl movement commands must include & sign
byte, Draw all vectors except the first, which is a move only,
Same as ESC V except draw all vectors ineluding the first one.

Change the vector print character to the selected (cheracter). The
default character is the " . ™,

h = horizontal print point resolution or "precision" in inecrements of
1/120", with a default value of 2,

v = vertical print point resoluticn or "precision” in increments of 1748,
with a default velue of 1.

Both h and v can be assigned velues between 0 and 31 (see Table 3-5).
If both h and v = 0, then only the plot points will be drawn (or printed).
Velues for both h and v must be sent, even if only one is to be changed.

Ribbon down to print in red (requireé 2~color ribbon option).

Ribbon up to print in blaek. (This command is needed only when
operating non-ECS units equipped with 2-color ribbon option.}

Exit HyPLOT mode.

Table 3-5
ASCIl CHARACTERS FOR YALUES OF h AND v
Value ASCII Walue  ASCII
0 = Space l6=1
1=1 17=1
2=m 18=2
3=# 19=3
4=3% 20=4
5=% 21=5
6=& 22=6
7= 23=7
g=( 24=8
9=} 25=9
1c=* 26=:
1=+ 7=
12 =, 28=¢
13=- 280==
14 = 30=>
15=/ 31="
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Table 3-6

CONVERSION - X/Y PLOT INCREMENTS OF MOVE TO BINARY EQUIVALENTS

el 2 01 Lo 9| 8| 7|6 |5 | a] 3 1 for
guosry vane | 2048 [ 1024 : 512 | 256 | 128 | 64 | 32 | 16 | 8 | 4 1 VALUE 4
X
Y
msB 18 LSE
Table 3-7
CONVERSION - X/Y PLOT BINARY RQUIVALENTS TO ASCI BYTE CODE
BITS

BYTE 7 § 5 s 3 2 1 ASEIl
1. SIGN 0 1 < | o« | x| vim [ xsie
2. HIY 0 1 § MSBs of Y
3. XLOY 1 1 0 |  2tsBsofY | 2LSBsotX
4. LOY 1 1 5 Intermediate bits of ¥ o
5 HIX 0 ! 5 MSBs of X
6. LOX 1 0 5 Intermediate bits of X

Notes: 1. tn the SIGN Byte, x = don't care; Bits 1 and 2 {X and Y signl give negative movement if 1, positive movement if Q.
2. The SIGN Byte must alweys be sent in RELATIVE made.

3. The SIGN Byte must not be sent in ABSOLUTE mode.

4_ If the § intermediate bits of Y {the LOY byte} are all ones, the sequence ESC 2 shouid be used instead, to avoid

using ASCII “DEL" as a data byte,
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Table 3-8
ASCI/BINARY CODE CHART

br—| O 1] [+] 0 1 1

Bits ::: 00 OI lo ll 00 0l
bbb © | V [ 2 [ 3| 48
O0O0O0| O |NUL|DLE| SP 4] ® P
o001 1 SOH| DCY 1 | A 2
00106 2 STX |DC2! " 2 B R
GO Y 3 |ETX |DCI; & 3 C 5
0100 4 |EOT |DC4| 5 4 D T
0101 5 |ENQINAK| % 5 E 1]
0110] & |ACK)SYN| & [] F ki
O111] 7 |BEL |ETB ’ 7 G | W
1000| 8 BS |CAN| [ 8 M X
1001 9 HT | EM ] 9 1 Y
1010 10 LF | SUB| * H J i
1011 N VT |ESC| + i K [
1100]| 12 FF | FS . < L X
1101 B CR | GS - = M ]
1110 4 S5O [ RS . > N -~
P11 15 sS1us / ? Q | —
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3.25.5 Basic HyPLOT Procedure

Following are the step by step procedures used to ereate the composite ABSOLUTE/RELATIVE
Vector Plot Example shown in Figure 3-14. The reader is encouraged to use the forms shown ps
Tables 3-8, 3-7 and 3-8 as eids in gaining expertise in HyPLOT appliention. The HyPLOT
Worksheet at the end of this subsection includes blank copies of Tables 3-6 and 3-7. The blapk
worksheet can be copied and used as en aid when formulating the command sequences required
to produce & desired plot, as demonstrated in HyPLOT Example A and HyPLOT Exemple B.

The graph scale shown in Figure 3-14 is 35 character spaces wide x 12/120" increments
chareeter (10 piteh) = 420/120" inerements. It is 18 line spaces high x 8/48" increments per line
space (6 lines per inch) = 144/48" increments. The graph seale is located on the page so that the
0/0 scale point ("A"} is loeated at 21 x 12 = 252 inerements horizontally (X) and 15 x 8 = 1p0
increments vertieally (+Y) FROM the "x" in the top left corner which defines the 0/0 point pr
origin on the page. The printer assumes the "x" or 0/0 ORIGIN position upon entering the
HyPLOT Mode, and the first vector plotting move must always be in a +Y or DOWNWARD
direction and a +X direetion RIGHTWARD away from the origin, The printer will not execute
negative-going commands from the 0/0 pege starting position.

1.0) FIRST PLOT - ABSOLUTE MODE

1.1} Initiate HYyPLOT in ABSQLUTE Mode: ESC G
{The first plot is a MOVE ONLY from 0/0 ORIGIN to 0/0 SCALE - point "A'.}
Set Plot Character to lower case "a™ ESC.a
Set Plot Precision to 4x default or 8h and 4v: ESC, (%
{Refer to Table 3-5 for ASCII characters)
Set Print in Black: ESCB

The resultant command sequence becomes ESCGESC . aESC ,($ESCB

1.2}  Send plot command for MOVE ONLY veetor to plot point "A".
The required move is 252 inerements +X and 120 inerements +Y. This is an
ABSOLUTE HyPLOT Vector, therefore the sign byte must not be sent, and the
inerement count from the QRIGIN is the plot point address. Use of the forms |in
Tables 3-6 , 3-7 and 3-8 illustrates the development of the command sequence fpr
plot point "A", which becomes the 5-byte sequence SP*~1!_  (See HyPLOT Example
A).

Upon receipt of the last command character {(#6 in the required sequence - #1 not
being sent) the printer will execute the command and move its print position to
vector plot point "A",

1.3) Following this same procedure, vector commands are developed and sent for plopt
points "B", "C", "I" and "E", Following the initial no-print MOVE ONLY vector, the
printer will print the selected plot character “a" along the vector between the several
remaining plot points spaced aceording to the h and v values selected.

Send eommands for veetor to plot point 5/5, or "B" (use HyPLOT Worksheet):
SPYt?r]

Send commands for vector to plot point 7.5/10, or "C" {use HyPLOT Worksheet):
SPj¥ L
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Figure 314, ABSOLUTE/RELATIVE YECTOR PLOT EXAMPLE

Send eommands for vector to plot point 10/3, or "D" (use HyPLOT Worksheet):
5P x #|

Send eommands for vector to plat point 13.5/7.5, or "E" (use HyPLOT Worksheet):
SP*od$P

It should be noted that in the ABSOLUTE mode, if bytes 2,3,4 or 5 do not chenge
from one plot point to the next they need not be sent, Quly the changed bytes AND
byte § need be sent,

Exit HyPLOT Mode with a carriage return (CR), ESC 4 nlso works, but & CR exits
HyPLOT and also moves the carriage to the left margin.

Send 7 negative line feed commands (ESC LF) and 1 negative half line feed (ESC D)
to return the printer's print position to the 0/0 page ORIGIN position.

SECOND PLOT - RELATIVE MODE

Initiate HyPLOT in RELATIVE Mode: ESCY
{The first piot is 2 MOVE ONLY from 0/0 ORIGIN to 0/10 3CALE - point "F™.}
Set Plot Character to lower case "v™: BSC.r
Set Plot Precision to 4x default or $h and 4v: ESC,($
{Refer to Table 3-5 for ASCII Characters)
Set to print in black: ESCB

The resultant eommand sequence beeomes ESC ¥V ESC .1 BSC, { $ ESCB

Send plot command for MOVE ONLY vector to plot point "F",

The required move is 252 increments of +X and 40 inecrements of +Y. This is &
RELATIVE HyPLOT Vector Plot, and ALL & BYTES (including the sign byte) must be
sent for each plot point. Again, the use of the forms in Tables 3-6, 3-7 and 3-8
illustrates the development of the eommand sequence for plot point "F", which
becomes the 6 byte sequence <SP*j!_ {see HyPLOT Example B).

Upon receipt of the lest command (#6 in the required sequence) the printer will
execute the command and meve its print position to plot point "F",
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2.3) Following this same procedure, vector commands are developed and sent for pi
points "G, "H", "I" and "J". Note that these are RELATIVE moves, and ea
command includes ONLY the increments of + or =X and + or -Y needed to move
the next plot point. Following the initial no-print MOVE ONLY vector, the print
will print the selected plot character "r* along the vectors between the seven
remaining piot points spaced according to the h end v values selected.

E-:O:’.-q-

Send ecommands for veetor to plot peint 5/5, or "G" (use HyPLOT Worksheet):
SPSP*jsP”

Send eommends for vector to plot point 7.5/0, or "H" {use HyPLOT Worksheet)
SPSP*jSPO

Send ecommands for vector to plot point 10/7, or VI (use HyPLOT Worksheet):
"SP*mSP O

Send eommands for veetor to plot point 13.5/2.5, or "J" (use HYPLOT Worksheet):
SPSP*i8P U

2.4} Exit HyPLOT Mode with a carriage return (CR). ESC 4 works also, but leaves the
carriage in the last plot point position. This would require backspaces as well as ling
feeds to move the print position to the next print line for any follow-on text.

Upon exiting HyPLOT Mode, the printer will "remember® its current print line relative fo
the TOF (Top Of Form),

3.26.6 Summary
HyPLOT LIMITS:

Attempts to plot beyond a format margin or mechanical printer limit are not allowed for the
following reasons:

+X beyond the right margin - the alarm sounds. Carriage movement and printing can con-
tinue, however,

+X beyond 1572 increments - the carriage stops at the mechanical limit., Paper feed and
printing can eontinue.

-X beyond the origin - carriage stops at the left limit. Paper feed and printing ean
continue,

+Y beyend the lower margin or page end - printer automatically executes a FF to the top
margin or TOF for the nexi page or form.

-Y beyond the origin - (ABSOLUTE MODE) - the printer does not recognize the sign byte
and esnnot be commanded to move negatively (up) beyond 0,

-Y beyond the origin - (RELATIVE MODE} - peper feed down stops at origin or TOF or top
mergin, Carriage movement and printing centinue.

HyPLOT CHARACTER VARIATIONS:

The ealeulated plot peint is always loeated in the eenter of the printer's character print
space, Use of g "+ or "X" or similar character as the plot character will place the symbol's
cross peint at the caleulated plot point. Use of a "." or a "," or other similar character
places the ecenter of the symbol somewhat below the caleulated plot point. No set value can
be given for this offset since it will vary between type styles and piteh settings. The user
must determine this value for the print wheel to be used and include it when caleulating the
Y values for plot points,
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DATA EXCHANGE FORMAT:

The X and Y values for each plot point must be reduced to corresponding ineremental values
by the host system. The host system must then operate on these values to render them in
the required six byte series of HyPLOT commands seceptable to the HyPLOT-equipped
Model 630 (see Tables 3-6 and 3-7). The Model 630 acecepts HyPLOT data input in the form
of the binary equivalent of ASCII characters making up 7-bit data bytes, The byte sequence
given must be followed in either mode, except that in the ABSOLUTE Mode the sign byte
must not be sent, and only those bytes which change from plot point to plot point need be
sent - but EACH sequence MUST include the LOX byte (the last byte) whether it has
changed or not. The printer reads the LOX byte as the execute command for the plot point

being transmitted.

THE FULL ASCII COMMAND SEQUENCE FOR THE TWQ PLOTS GIVEN:

ESCGESC.aESC,{($ESCBE
spr- 1

SP tmT

SPj#L

SP*x #{

SP o%P

ESC CTRL LF 7 times then ESC D

ESCVESC.rESC,($ESCB
<8Pt

SPSPYjSP -

SPSP*jSPO

"SP*mSP O

SPSP iSPU

CR
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Set ABSOLUTE HyPLOT Mode & parameters
Command Plot Point A; X=252/Y=120
Cemmand Plot Point By X=372/Y=80
Command Plot Point C; X=432/Y=40
Command Plot Point Dy X=492/Y=96
Command Plot Point E; X=576/Y=60
Command Sequence to return Print

Position to origin

Set RELATIVE HyPLOT Moade & parameters
Command Plot Point F; X=252/Y=+40
Command Plot Point G; X=120/Y=+40
Command Plot Point H; X=60/Y=+40
Command Plot Point I; X=60/Y=-58
Command Plot Point J; X=84/Y=+36

Exit HyPLOT Mode



HyPLOT EXAMPLE A

PLOT POINT _A
X 15— fmmmmm——— Fmmmmm———— +
-: l j : x= 252
- |
I T D B
l18—+——- + + +
| | | | ABSOLUTI
-1 | | |
ol i | [
5-+ + ke +
ol ¢ ] |
=1 | I {
-1 | 1 |
-1k | | |
B ———————- e ——— Fr——————— +
l L} 1 1 I [} L] ] 1 i L] L} 1 I
e 5 18 15
TABLE 3-6A
CONVERSION - X/Y PLOT INCREMENTS OF MOVE-TO-BINARY EQUIVALENTS
see=| 2 | w0l 9 [ a2 6|5 a]a]zin fLor
Binary velue | 2048 | 1024 | 512 . 266 | 128 | 64 ' 32 | B | B | 4 | 2 | 1 VALUE 4
X o |lo | e!le i i f ¢ { } o | © |- 252
Y ele|le|loe|jojr |1 |11 o|leolo |- {20
MsB B LsB
TABLE 3-7A
BINARY TO ASCH
BITS
BYTE 7 6 5 4 3 2 1 ASCU
1. 5IGN 0 1 x X % ¥ sign X sign —_—
2. HIY 0 1_‘ o o 0 & o <P
3. XLOY 1 1 g o 0 o o .
4. L0Y 1 i i ! { ! O ~
5. HiX 0 1 Fs) o 0 ] i I
B. LOX 1 0 { { ! ! | —
X = DON'T CARE
comMann: _ SP M~
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HyPLOT EXAMPLE B

PLOT POINT _£.

X 15=4m——rm———— r_——— + - +
- | I | X= 252
-] | | f
- | | | Y= 40
- F | | |
18- -+ A +
- : f , RELATIVE
-1 | [ I
-1 i | |
-1 | | |
5—+ + + +
o [ [ [
-1 | | |
-1 | | !
-1 | | |
Bt e + ———
I t 1 ¥ L I r 1 1 1 I T 1 ] I
] 5 19 15
TABLE 3-56B
CONVERSION - X/Y PLOT INCREMENTS OF MOVE-TO-BINARY EQUIVALENTS
Brery 12 [ 1 b0 | 9 8| 76 | 5 | 4 [ 3| 2] Ly
Binory vawe| 2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 15 8 4 2 1 VALUE ¢
X lelo o e 1|t 1 i1 |1 t]lolel- 252
. 1
Y oclolojojolo|! ol) |o|eol|o]| 4o
MSB 1B LSE
TABLE 3-7B
BINARY TO ASCH
BITS
BYTE 7 ] 5 8 3 2 1 ASCIl
1. 5IGN i] i X x X ] o <
3 XL0Y 1 1 0 o o o o A
4 LOY 1 1 o \ o \ o L
5 OHIX 0 1 o & (=) o | J.
6. 10X 1 0 1 I l ! L —
X = DON'T CARE
COMMAND: __¢ 8P * £ | .
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HyPLOT WORKSHEET

PLOT POINT _|
{Reproduce as needed}

—_———— - . — e —, N =

Y=

User should make use of a grid scale which matches the intended
vector plot.

TABLE 3-6C
CONVERSION - X/Y PLOT INCREMENTS OF MOVE-TO-BINARY EQUIVALENTS

Bit » = 2 1" 10 9 8 7 B 5 4 3 : POINT
Binary Value| 2048 | 1024 | 512 | 256 | 128 64 3z 16 8 4 2 VALUE |

X : =

Y =
MSB 1B LSB
TABLE 3-1C
BINARY TO ASCI
BITS
BYTE 7 6 5 4 3 2 1 ASCI

1. SIGN 0 1 x % % Y sign X sign

o ; ] L L

3. XL0Y 1 1 0

4. LOy i 1

5 HIX o F o 1
|6, LoX 1 0

X = DON'T CARE

COMMAND: __ __ . .
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Figure 3-15
HyPLOT FLOWCHART

SHOLO3A JALLYI3H 104

SHOLD3IA ALMI0SAY LOId

A0 WOL33n
FILEETE]
HILN

SHILIWVHYL ¥ JOOW 138 - LOIJAH ALVILINI

19918

3-87
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3.26 FEEDER SUPPORT
The API supports Diablo Models F32 and F33* feed-on-demand ecut sheet feeders, The F32 is

two tray feeder, and the F33 a two tray plus envelope feeder. Both of these feeders opera
with the same feeder interface hardware and firmware commands.

The feeder is controlled by ESC sequences and embedded text commands. These commands are:

* F33 is supported only at firmware levels -18 and above,

Escape Sequence Commands

ESCEM 1  Feed from tray 1 {upper tray)

ESCEM 2  Feed from tray 2

ESCEME  Feed from envelope hopper

ESCEM R  Remove (eject) paper {does not cause & feed)

Embedded Commands {see Note 4 below)

71/ Seleet tray 1 (upper tray)

1121/ Select tray 2

{IES Select envelope

HIR{ Select Remove (gject) (does not cause a feed)

1CH Select trey 1 for first feed, then select tray 2 thereafter or until a new

command is issued,

re

ESC CR P and ESC SUB 1 reset commands will also initialize the feeder. The status of the

feeder can be obtained through Status Byte 3 in Remote Diagnosties (see subsection 3.23.5),

The following points pertain to cperation of the API with a sheet feeder.

1.

10.

11.

The ESC sequences and feeder control panel operations will act on the feeder
immediately.

The ESC seguences and embedded text commands are bothk active at all times when the
feeder is installed and not in manual mode.

The embedded text commands must be the only printable characters on a line (contr
codes are allowed), The line must start and finish with a CR or LF. Note that the liy
feed (LF) will be executed.
The embedded text commands select trays only. A subsequent form feed or line fee
over g page boundary will cause The last selected tray to be fed.

Any feed command (//x// or E3C EM x) for & nonexistent tray will be ignored.

Any feed command (//x// or ESC EM x} will be ignored when there is no feeder installef,

or if the feeder is in manual mode,

The API deteets whether a feeder is present, and if so, which feeder it is,

Page size definition is the same, with or without a feeder. ESC FF (n) will define
lines/page.

Vertieal moves, such as a line feed, which cause movement beyond page boundaries w
eause the system to automatically feed a sheet from the last tray fed or seleeted,
that the user perceives operation as with & eontinuous form.

When the API is in Graphies mode, erossing the bottom margin will not cause the next
feed.

Reverse motion is not allowed meross a page boundary or within the last & lines on a

page.
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12. Motion within the last 6 lines on a page is limited to minimum increments of 1/24 of an
inch. Odd YMI inecrements will be rounded up to make them even,

13. When in auto mode, the feeder will center the printer's carriage for line feeds at the top
of the page to facilitate entry of the paper into the outfeed chute.

14. If API is set for self-test with feeder installed, at power-up it will print self test with 84
coluemns of text and alternate between tray I and tray 2,

For complete instructions on eperation of the feeder, refer to the Diablo Operator's Guide for
the feeder being used.

3.27 SELF-TEST

The self-test mode is entered when the SELF TEST switeh on the control panel is ON at power~
on, The self-test consists of a ROM test, a RAM test and 96 lines of swirl text.

Figures 3-16, 3-17, and 3-18 show three variations of self-test printout; the only differences
being in the first line of the printout. Figure 3-16 represents the self-test printout in units with
firmware below the -18 design level. Starting at -18 firmware level (Fig. 3~17), the first line of
the self-test printout identifies the firmwere level ("ver18"™ installed in the unit. At later
fiemware levels (Fig. 3-18), the self-test printout also denotes F33 feeder support ("£33™),

All of the tested ROM and RAM memory is loeated on the API cireuit board; specific locations
are identified on the API eircuit board sehematie in the Model 630 Maintenance Manusl, The
internal RAM listed in the printout {("INT.RAM.OK") is located in the 8031 CPU device on the
API board.

With the Model 630 ECS/API, the entire extended character set will be included in the swirl
text printout if the control panel switches are set for ECS operation. However, since the
printout is only 132 eclumns wide, several lines of the text must be printed before all of the
characters have actually appeared in the printout.

If a sheet feeder is installed on the API terminal, the self-test differs only in that the swirl text
printout is 84 columns wide, and if it is a dual tray feeder, it will feed from alternate trays for
each successive sheet of test printout,

630-API.SELFTEST

ROM1.OK

ROM2Z, OK

INT.RAM.OK

EXT.RAM.OK
SBLINES ¢1"§$%&" () *+,-. /0123456789 ; <=> ?@ABCDEFGHT.JKLMNOPORSTUVWXYZ [\]"
PMESRET () %+,-, /01234567891 ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWYYZ [\]~ *
"#5%&' () *+,-. /0123456789 :; <=>P@RBCDEFGHIJKLMNOPQRSTUVWRYZ [\] "~ “a
#$%&" () *+,~./0123456789: ; <=>P@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\ ]~ ~ab
$%&' () *+,-./0123456789:; <=>?@ABCDEFGHIJKLMNOPORSTUVWXYZ [\]"~ Tabe
&' ()*+,-./01234567891; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] " ~abcd
&' () *+,-./0123456789: ; <=>?@ABCDEFGEITKLMNOPQRSTUVWXYZ [\] "~ ~abcde
") *4,-. /0123456789 ; <=> ?@ABCDEFGHIJKLMNOPQRSTUVWRYZ [\]~ “abcdef
{(y*+,-,/0123456789:; <=>?@ABCDEFGHITKLMNOPQRSTUVWXYZ [\]"~ Tabcdefq
! }*+,-./0123456789:; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] °_Tabcdefgh

132 COLUMNS an

Figure 3-16. SELF-TEST PRINTOUT - AP
With Firmware Levels Below -18
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630-API¢verls8,0¢SELFTEST

ROM1.0K

ROM2 . 0K

INT.RAM.OK

EXT.RAM.OK
95 LINES ¢ 1™ #5885  {}*+,—. /0123456789 :; <=>?@ARCDEFGHIJKLMNOPQRSTUVWXYZ [\]|"
T"4S%E" () *+,-. /0123456789 ;<=>?RABCDEFGHIJKLMNOPQRSTUVWXYZ [\]
"¥S%E' () %+, -, /0123456789 ; <=>?@ABCDEFGHIJRLMNOPQRSTUVWXYZ [\]1" | a
#3844 () *+,~-. /0123456789 1 ; <=>?RABCDEFGHIJKLMNOPQRSTUVWXYZ [\]" Tab
S$%&' (}*+,-./01234567B9 : ; <=>P@ABCDEFGHIJKLMNOPQRSTUVWXYS [\]1" Tabc
&' ()*+,-./0123456789: : <=>?@ABCDEFGHITKLMNOPORSTUVWXYZ [\]1"_~abecd
&' ()*+,-./0123456789:;<=>7BABCDEFGHIJKLMNOPQRSTUVWXYZ [\]" Tabcde
F{)*+,~./0123456789: ;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] "~ Tabcdef
{y*+,-./0123456789 1 ; <=> ?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]"_Tabcdefg
)*+,-. /0123456789 ; <=>?@ABCDEFGHIJKLMNOPORSTUVWXYZ [\ ] “_"-abcdefgh

132 COLUMNS

Figure 3-17. SELP-TEST PRINTOUT - AP1
With Firmware Level -18

630-API¢ver20.0¢SELFTEST¢<f 33>

ROM1.CK

ROM2 . OK

INT.RAM,.OK

EXT.RAM.OK
96 LINES ¢ I "#5%E" {)*+,—. /0123456789 :; <=>7@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\ ]|
I"#885" ()*+,-. /0123456789 : ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] ]
"ESHE () *+, =, /0123456789 ; <=>7?@ABCDEFGHIJRELMNOPQRSTUVWEYZ [\] "
§SR&' () *+,=./0123456789 1 ; <=>7? BABCDEFGHIJKLMNOPQRSTUVWXYZ [L\] "~ Yab
S%&' () *+,=, /0123456789 :; <=> ?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] " “abc
%6 {)*+,—-./0123456789; ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWEYZ [\ 1~ Tahcd
&' ()*+,-./0123456789 ¢ ;<=>7@ABCDEFCHIJKLMNOPORSTUVWXYZ [\]~ Tabdde
"{}*+,~,/0123456789; ; <=>?@ABCDEFGHIJKLMNOPORSTUVWXYZ [\]1" Tabcdef
{}%+,~./0123456789:;<=>7?@ABCDEFGHIJTKLMNOPQRSTUVWXYZ [\] " Tabcdgfg
L Y*+,-. /01234567891 ; <=>?BABCDEFGHIJKLMNOPQRSTUVWXYZ [\] ~_Tabcdefigh

132 COLUMNS -

Figure 3-18. SELP-TEST PRINTOUT - API
With Firmware Level 20

mﬂfl
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3.28 PRINT SPEED MEASUREMENT

The SRQ line in the IEEE-488 interface, which is unused by the API and held HI in normat
operation, ean be used as a start/stop flag for print speed measurement with a user-originated
speed measurement text. To execute a print speed test, the host sends: BEL, ESC CAN CAN,
the print measurement text, BEL, ESC CAN CAN. The SRQ signal will be toggled each time
ESC CAN CAN is executed from the print buffer. The controller can use the state of SRQ to
start and stop the timer,

1t is not recommended that this feature be used in a system environment that supports the SRQ
line for serial and parallel poll purpose.

3.29 EXTENDED CHARACTEE SET (ECS)

The ECS mode is selected by switch 1 of the left DIP switch module on the FFCPN control
panel, In ECS mode, the Model 630 is capable of operating with the ECS print wheels whiech ean
contain up to 192 separate print characters in two rows with two characters per print wheel
spoke,

The eharacter addressing and code assignments for the ECS/IBM Model 630 differ significantly

from those of the standerd ECS, thus the ECS/IBM extended character set addressing is covered
separately below, )

3.29.1 Standerd ECS Character Seis

At the time of this writing, there are five families of ECS print wheels supported by the latest
revision level of the standard ECS API firmware.* The print tables for these print wheels are
stored internally in ROM and are selected by the left rotary switeh on the control panel:

Switch
Position Print Wheel Selection *
0 Scientific
1 Multipurpose
2 Teletex
3 Legai/Ttalie
4 Dual Piteh

* The ECS/IBM version of the Model 630 supports only one ECS print wheel: the ECS
PC GRAPHICS print wheel.

Figures 4-7 thru 4-11 in Section 4 of this manual contain the ASCII code charis for these five
families of print wheels, The code charts list all of the diserete and construeted print
characters and their ASCII ecde assignments as supported by the eurrent level of standard API
ECS firmware, The econstructed characters are formed automatieally by printing & ecombination
of 2 or 3 diserete characters in sequence, with little or no ecarriage movement to separate the
characters. The ASCII ecode assignments for the print characters are based on Teletex and
Xerox character sets.
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The print wheel characters are divided into e "primary" character set and a "supplement
character set. The code charts illustrate the primary/supplementary character set addr
arrangement for each print wheel when operating in ECS mede. The primary character
includes print characters plus the full set of standard ASCII control charecters, Note that two
of the print wheel characters in the primary character set must be addressed by sending ESC|Y
end ESC Z. This is necessary because codes 20 hex and 7F hex are reserved for SP and D
control eodas, and thus are not available for print character addressing.

Note: The designations "primary character set" and "supplementary character set" do
necessarily eorrespond to "outer” and "inner" charscter row on the print wheel. "Prim
and "supplementery" relate to ASCII address arrangement as illustrated by the eode charts

It is elso possible to download ECS print table data into RAM memory of the Model 630 fram
the host in the same manner in which standard print wheel tables are downloaded. For an ECS
print wheel table, the firmware simply expands the RAM table size to 448 bytes to aceom
the 224 ECS address positions, If the print wheel table is supplied through the downlopd
procedure, the most signifieant bit (MSB) of the second byte of each teble entry designates the
outer or inner row character {see subsection 3.22). When the bit is 0, the outer row character|is
selected; when the bit is 1, the inner row character is seleeted.

3.29.2 Standard ECS 8-Bit ASCH Addressing

This s an expansion of the standard 7-bit ASCII method of print wheel addressing. The 8-Bit
ASCII mode is selected by switeh 3 of the Ieft DIP switch module on the FFCPN control panel,
When 8 bits are used for print wheel addressing, the eode assignments expand to include codes
80 - FF, in addition to the codes 00 - 7F available with standard 7-bit ASCII, as shown |in
Figures 4-7 thru 4-11.

Codes Desecription

00 - 7F ... Standard 7-hit ASCII eode assignments for control eodes and print
characters. Codes in this range address the primary character set.

80 -FF .,. Codesin this range address the supplementary character set.
Note: Codes 80 - §F will be ignored at power-up or after SI is receivpd

from host. To access codes 80 - 9F, the host first must send S0. After the
API receives 80, all codes gre aceessible in 8-bit ASCII mode.

3.29.3 Standard ECS 7-Bit ASCII Addressing

In the 7-bit ASCII mode of operation for ECS print wheels, ASCIL eodes 00 - 7F are used|in
conjunction with ecntrol codes SO and SI to address both the primary and supplementary
character sets. The SI code selects the primary character set (including contral codes), and the
80 code selects the supplementary charscter set. The primary character set (ineluding contyol
codes) is selected automatically at power-up. To switeh to the supplementary character sei,
the host must send an 5O control code, While the supplementary character set is selected, [SI
and SP (space) are the only eontrol codes recognized by the APL

A single-print shift fram primary to supplementary character set and back can be done by using
the EM control code. When the API receives the EM code, it switehes to the supplementary
character set, prints the next printable character, then automatically switches baek to the
primary character set.
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3.29.4 ECS/IBM Character Set

The ECS/IBM version of the Model 630 internally supports only one ECS print wheel: the ECS
PC GRAPHICS wheel. Other ECS print wheels can be supported by downleading an sppropriate
print wheel table from the host.

The ECS/IBM charseter set is selected on the Model 630 ECS/IBM printer by the following
contreol panel switch settings:

Left Rotary Switeh - Position 0 (192 IBM)

Right Rotary Switch- Position 2 (12 piteh)

Left DIP Switeh1 - ON (ECS)

Left DIP Switech 3 - ON for 8-Bit ASCII; OFF for 7-Bit ABCII

The ECS/IBM character set is illustrated by the code chart in Figure 4-12,

3.29.5 B8-Bit ASCH Addressing of the ECS/IBM Character Set

Figure 4-12 shows all of the 8-bit ASCII code assignimicnts for the ECS/IEM charecter set. To
address the characters in the code range 00-1F hex, the following considerations spply:

- At power-up, all of the ASCII codes below 20 hex are preempted for standard ASCII eon-
trol character functions. The printable characters assigned within this code range as
shown in Figure 4-12 must be accessed by one of the following means:

1. Host sends s GS code to single-shift for printing s single character from the ASCII
range 00-1F. Following the single character print, codes 06-1F revert to
their control character funections.

2. Host sends an 30 code to lock-shift eodes 00-1F for access to the 20 print eharacters
assigned within this code range. There are 12 ecodes within the range 00-1F that are
not assigned to print characters; these codes retain their control eharacter functions
during the shift.

To shift back to the standard control character funetions for codes 00-1F, the host
must send the sequence ESC SI. (Although the standard $I code assignment, 0F hex,
is shared with & printable character, the OF is interpreted as an SI code any time it is
preceded by an ESC code.)

3.29.6 7-Bit ASCIH Addressing of the ECS/IBM Character Set

When operating in ECS 7-bit mode, the following considerations apptly, in addition to those
listed above for 8-bit mode;

- The "upper range" characters (see code chart) are addressable by codes 20-7F on &
single-shift, nonlocking basis only. The contrel code EM must precede each character
eode sent for printing & charaeter in this range. There is no loeking shift because all
eode positions are assigned for printable characters, thus leaving no code to use for
return to the "lower range".
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3.30 REMOTE PRINT WHEEL SELECTION

The eontrol code sequence ESC SYN {n) can be used to make remote print wheel type selections

from the host eomputer without changing the setting of the PRINT WHEEL TYPE switch on t

terminal's control panel. Typically, this feature will be used to select the proper print wheel
type when a downloaded print table is going to be used. The T-bit (n} character (3rd character

in the sequence} determines the selection, as follows:

=

PRI

X = Don't Care condition (cen be either 0 or 1)

*

Bits
543 210 Print Wheel Type
X X XXX Plastice print wheel *
XX XX Xx1 Metal print wheel
X X X X0 X Non-ECS print wheel *
X X X X1 X ECS print wheel

Note that the bit ecombinstion to select either the plastic or Non~ECS print wheels
could theoretically be a zero value (null). However, sinee a null character is ignored
by the printer, it is important that these be non-zero characters. The recommended
hex codes for the four selections are:

30 hex {p110000) for Plastic print wheel
31 hex (0110001} for Metal print wheel

32 hex (0110010) for Non-ECS print wheel
33 hex (0110011) for ECS print wheel

To cancel the remote print wheel selection and return to the selection being made by the

PRINT WHEEL TYPE switch on the eontrol panel, you can use any of the fellowing methods:

Initialize the terminal by doing a power off-on cyele, or, preferably, by sending a remgte
reset command {ESC CR P) from the host computer.
Note: Any data remaining in the input buffer will be lost when ESC CR P is received.

Similarly, any data received prior te completion of the restore sequence initiated by
ESC CR P will also be lost.

Put the terminel intc download mode by sending ESC 50 DC2 from the host, and then
download an invalid record (refer to the Download description in this meanual). When the
invelid record is detected, the terminzl aborts the download mode and reverts to the
print wheel selection made at the ¢ontrol panel.
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SECTION 4
OPERATING REFERENCES

This Section contains various charts and tebles supporting Seetion 3, OPERATING CONSID+
ERATIONS.

4.1 API PRINT WHEEL SUPPORT

The print wheel groups listed below are direetly supported by the firmware of the Model 630
APL

Group I - Metalized Print Wheels

English; Xerox 88-Charaeter (US)

English; Xerox 92-Character {United Kingdom)
English; Xerox 96-Character (United Kingdom)
English; Dieblo 96-Character (Titan 10 - US, Elite 12 - US, Cubic PS - US)
Scandenavian 92-Character

Scandanavian 96-Character

Norsk 96-Character

French $2-Charaecter

French 96-Character

German 92-Character

German 96-Character

APL 96-Charseter

Group Il - Plastic Print Wheels

English 86-Character (US)
English 96-Character (UK)
Scandanavian 96-Character
Norsk 96-Character
French 96-Character
German 96-Character

APL 96-Chsracter

Group Il - ECS Plastic Print Wheels (-18 and later irmware) *

Scientific

Multipurpose

Teletex Note: The ECS/IBM version of the Medel 630 supports only one ECS
Legal / Italic print wheel: ECS PC GRAPHICS.

Dual Pitch :

* ECS units equipped with firmware EPROM's at design levels prior to -18 support only two
types of ECS print wheels: the Scientifie and the Teletex.
You can determine the firmware level of your unit by initiating Self-Test (see sub~
section 3.27), In units equipped with firmware at level -18 or above, the firmware level
is listed in the top line of the self-test printout.
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4.2 ASCH CODING SYSTEM

The ASCI Coding System is based on the American Nationel Standard Code for Information
X3.4-1977 of the American National Standards Institut

Interchange, Standard No.
Incorporated.

by—s| O [+ o] (o] 1 1 1 1
Bits bs—e| O 0 1 1 0 0 1 1
— o] 11 o] 1! of 1| ol 1

Bababapfoee 0 [ 1 [ 2 [ 3] 45

0000| O |NUL| DLE| SP 4] @ P

0001 1 SOH | DC1 1 1 A Q
0010 2 STX | DC2) ¢ 2 B R

C011| 3 |ETX | DC3| # 3 C S

0100( 4 |EQT |DC4| $ 4 D T

0101 5 |ENQ NAK % 5 E 1)

0110| 6 ACK|SYN| & 6 F v
O111] 7 |BEL | ETB iy 7 G w
1000 8 BS [CAN| | 8 H X
1001t ¢ HT  EM ) 9 | Y

1010| 10 LF [SUB| * : J Z

1011 N VT |ESC | + : K 4

1100]| 12 FF | FS ‘ < L A

11011 1B CR | &GS - = M i |

1110] 14 SO | RS . > N -

11111 15 Sl1 | US / ? QO | —

—

A charocters in these two columns and 5P (Spoce)
are nonprinting. DEL (Dejete) does not print in
Remote mode. When a character is recefved with
parity or framing error, the print wheel chorocter
codressed by ASCH code 3F (HEX) is printed in
place of the received character,

Figure 4-1. ASCIO CODE CHART
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4.2 PRINT WHEEL ASCIl CODE CHARTS (Typical)

The following print wheel eode cherts provide a general sample of technieal data for the
different types of print wheels. Speecifie technical data pertaining to esch print wheel availahle
from Diablo Systems for the Model 630 is contained in the Diable Print Wheel Data Books 1 and
3 (see subsection 4.4 of this manual}.

The codes 20 hex and 7F hex are interpreted as "spaee™ and "delete" respectively by the Model
630 and thus are not available for print wheel addressing. In place of these two codes, the ESC
sequences ESC Y and ESC Z are used to address certain characters and thus provide a complete
set of 96 codes for print wheel addressing. ESC Y and/or ESC Z are listed on the following
charts where applicable.

The hexadecimsal code assignments shown on the print wheel code charts are based on ASCII and
Teletex character code assignments. These are the proper codes for typieal operation wherein
the print characters are addressed via the print tables residing in firmware in the Model 630,
The Hexadecimal-Decimal conversion table below is provided for the benefit of those users with
systems that accept program code in decimal form instead of the hexadecimal form shown in
the print wheel charts.

- Table 4-1 :
HEXADECIMAL-DECIMAL CONVERSION

H 2 % 16"s

0 1 2 3 4 5 L] 7 8 3 A B C o E F
afc 16 32 48 4 80 a6 112 128 144 160 1756 192 208 224 240
? 1]1 17 33 49 65 [ 7 113 129 145 181 177 193 208 225 241
F 2 |2 18 34 50 66 g2 48 114 130 146 162 178 194 210 236 242
gy 3l 13 35 51 67 LE] 9 115 221 147 163 17% 195 211 227 243
i ]4 20 36 52 &8 64 100 116 132 148 164 180 196 212 228 244
? 515 1 ar 53 64 85 101 117 132 145 165 18l 1%7 213 229 45
® L 2 38 54 10 86 192 118 134 150 165 182 198 214 230 246
' Ty7 n 3¢ 55 71 B7 103 119 135 151 167 183 1%% 21% 231 247
B ] 8 2¢ d0 36 7z 1] 104 120 136 152 168 184 200 2le 232 248
: N I 25 41 57 73 89 105 121 137 153 16% 183 201 217 233 4%
A 1a 26 42 L} 74 ao 106 122 138 154 170 186 202 218 234 250
Bl 27 43 59 75 91 107 123 139 155 171 187 203 219 235 351
cli 28 44 &0 76 42 108 124 140 156 172 188 204 220 236 252
[ I ] 29 45 61 T 93 105 125 141 157 173 189 205 221 237 253
E |l 30 46 6z 78 94 116 126 142 156 1M 139 206 222 238 254
F 115 il 47 63 19 95 11 127 143 158 175 191 207 223 239 255
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Figure 4-2. 95-CHARACTER PRINT WHEEL (US) - PLASTIC

-— CHARACTER NOTES-
ﬁ___ ELECTRICAL SPOKE POSITION 1. USE ENERGY SWITCH POSITION M FOR

. ELECTAICAL POSITION IS PRINTWHEEL SFOKE

MORMAL USE, FOR MULTISTACK.

FOSITION AS VIEWED FROM THE CHARACTER
EIDE OF THE PRINTWHEEL.
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PRIMARY CHARACTER SET ‘ SUFPLEMENTARY CHARACTER SET
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¢ #,
NOTES :
1. ECS 7-bit ASLH Mode
— Prmary Charscter Se1 accessed by codes 00-7F atter power-up/imitialize or after 5t ived from host.
- Supp y Ch Set 1 by codes 00-7F attar 50 recaivad 1rem host.
2. ECS B-bm ASCIl Mode
— Atter power _,_'“ lize all ch can he | axcept those sddressed by 80-9F,
iin El;'.i ?1:: :gl:ll.i“l;‘:l;i.i::l;:uh;:‘: ':I cham;ell::::r::' .‘um“-in bath Primary and Supplementary
4. E:rﬂs:;ires“ h gies, and PS unit vafues pertaming to ECS print wheels, refer 1o
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Print Wheel Data Book -3 { Diabda Fablication No. 30044-03 1.

Figure 4-7. ECS SCIENTIFIC PRINT WHEEL
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PRIMARY CHARALTER SET | SUPPLEMENTARY CHARACTER SET |

ASCH
HEX

_ ECS 8-hit ASCII Mode
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ole|pP| Ip o | R
1(A(Qla.ql. f|i ¢| | £E|=
2IB[R[b[r|,[e]¢ 2] |olpla
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SINTIn |~ Ta]al. (%] . /% 00
2[0|_|omed®r s [l [%[m
ESCY ESC2Z T a’ﬁg‘

arg Ao spacing
dhacritic rmarks.

= Pnmary Chaeacter Set accessed by codes Q0—7F after power-up/initiatize or after S) recewed lrom host,
Suppl ¥ Ch Set d by codes 0~ 7F after SO received trom host.

. ECS 7hit ASCH Mode

- After powserup/i lize all ch s can be d exceptl those sddressed by 30-9F,

~ After SO received from hosy, all tharacters can he accessed.
In EC§ 7-bit ASCI Made, code OF repregents $1 control character in hoth Pamary and Supplementary
Charagter Sei.
For spoke assig . h gies, and PS unit values pertating 1o ECS print wheels, reter 10
Print Whee! Dat2 Book-2 ( Diable Publication No, 90044.03 ).

Figure 48, ECS TELETEX PRINT WHEEL
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’ PRIMARY CHARACTER SET I

SUPPLEMENTARY CHARALTER SET
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il

1. ECS 7-bit ASCIl Mode

— Primary Character Set sccessad by cooes D0-7F after powet-up/finitialize ar after S| received from hast
— Supplementary Character Set accessed by codes 00-7F after 50 received from host.
Set can be

— While operating in Primary Character Set, Supplementary Ch
charscter selection after EM received Trom host.
2. ESC 8-hit ASCIN Mode

— After power-up/initialize all ehavrscters can be accessed except those addressed by 80-8F,

— After SO raceived from host, oll characters can be accessed.

1. Control Codes S and $P are mgigned in both Pamary and Supplementary Character Set.
4. For speke msignments, hammer energies, end PS unit valuss partsining to ECS print wheels, refer 10

Print Wheei Data Book-3 {Diable Publication Na, 90044-03),

d for ons

. The characters shown in this chart do not reflect the agsthetics ef the actual characters on the print wheel.

Figure 4-9. ECS MULTIPURPOSE PRINT WHEEL
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HEX

PRIMARY CHARACTER SET SUFPLEMENTARY CHARALTER SET
| [NON-{TALIC CHARACTERS] | IITALIC CHARACTERS (See Lagand |
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L@ qal LT L@ 9
=M m[+] AT =M1 ]m]T
N[~ [nl~ Vi IN© nbw
?[o[_[opalEl [M?[0[To
Sue Nota 2 @
LEGEND:
D = Nor-sbic Charscter Addresed in Suppiamantary Charscise Se1
G = Sye Chracter Glossary
CHARACTER GLOSEARY: & ASCH 9A = Degren (Nom-itatich
- zz:: i‘l?.‘}.- H\‘rlh;r-mf:.Imm\uc»e {Mon-italich ::g:} :2: :::::J:::I:Le (Mon-hakich
~ Dot onimtel e oot !
* Breve, lowst cave [Non-alic) * Double Acute, lowar caar (Non-taliel
« v Limlaut, lowesr cate {Non-inalich il. mk;:qt'.;::]
ROTES : :l Caron, lowe case (Non-italich

1. ECE T-bit ASCI Mode
~ Primary Character Set sccessed by codes 00—FF wfter power-upfinitiaiize or after 51 received fram hast.
— Supptementary Charscier Set acewsced by codes 00-TF whter SO received from hit.
~ While ngerating in Primary Character Set, Supplemeniary Gharacter Set can be accessed or one
characiel selection after EM received lrom host.
2. ESE B-bit ASCI! Mode
— After power-upfinitialize all characters can he accessed eacept those addressed by SD-8F.
— After 80 received from hosy, all charagiass can be aceasead,
3. Control Codes 51 and SF wre sssigned in both Frimary and Supplememary Characier Set
4, For spoke assighmants, hammer anergies, and PS unit values pertaining to ECS print wheeks, refer to
Print Whee| Date Book-3 (Dighto Pubdication Mo. 9004403,
5, The characears shown in this chert do not reflect the aesthetics of the scwal on the primt wies.

Figure 4~10. ECS LEGAL / ITALIC PRINT WHEEL
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ESLY ESC2Z See Note 2
|
AN |

fmt+———10-f12-PITCH CHARACTERS ——a~j-=——— {5.P{TCH CHARACTERS ——=|

ECS 7-hit ASCIl Mode
— Primary Character Set accessed by codes B0—7F after pawer-upfinitialize or after S| received from host.
— Suppl tary Ch Set J by codes M—TF after SO received from host.
— While operaving in Primary Character Set, Suppl y Ch Set can he d tor one
character selection atter EM received from host,
ESC 8-bit ASCI) Made
— After power-upfinitialize afl chareriers can be aceessed except those addressed by BO—9F,
- After 50 received frem host, all characters can be accessad,
Control Codes SF and 5P are assigned in both Primary and Supplementary Charecter Set,
Fo: spoke assignments, hammer energies, and PS unit values perizining te ECS print wheels, refer to
Print Wheel Date Book-3 (Dizblo Fublication No. 91044930,
The charscters shown in this chart do not reflect the aesthetics of the actual chaszeters on the print wheel,

Figure 4-11. ECS DUAL PITCH PRINT WHEEL
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Hots 1b

e ~T0]1|2|3|4]5/6/7|8/9]/A[B[CID]E[F
0 o| |=f= o|@|P|/|pP[CIE | |HI L=
1 1[0 1|1|A|Q|alq|u]e|{ |8 LT B
2] 2@/t "[2/B/R|blr||£| | E T2
3 3[W [+ 3[c|s|c|s|als|d] ]I F|wmI
4 4\4l0[s|4D[T|dlt]a]s[ad[-[E[L
5 5l §[%|5|E|Uje|ula| 5[N] [+]F[O1
6 6iMdm|&les|F|v| flviad|a|[d|F M|+
7 71 17 [7]alwlaglwls| a2 | n]lHB T|=
8 8| [+1Cs/H[x|n{x]e[v]ela]elF o]
9 of [+ ol1ivlilyl|s|O|~ |14
A al =[xl Talzliz]e[U]0 l]2LT [ 9
B 8 + s KUk I [Fel 2 M
cl cl [ <[LINO i Fe] 4 2]l [m]eo] 5
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F Fleal [/7]?2|o0|—lolalRlA> 7<m|()
ﬁ 5 e, e S s ol
o Do G BT Tl ety il b ES T
e i e gl iy i
range (0-1F hex on 2 nng‘ls shift or nnnlnclunu e . ESIZ Y / ESC Z oot m! for addressing this grint

The G5 control code must precede mach printable

charsctar code sant from the host. 2 .‘\DDHESS DEVIATION: In the 1BM PE, the Inf: arrow
80 Code — Actess the h in the i bry hex code 1B in the Dighio
range 001F bex ona Iocking basis. The 20 printable ECE/IBM pnnm the Ioft arrow s addrecsad by (wax
charazters in this vange displace the ASGI control code 1C (se¢ cade chart) in pider to presarse codd 1B
in the cade pusitions. Con for the ESC camiral character.
trel characters remain eﬂeuuve ln “the 12 :m‘le 3. The characters shown in this charl do nat reflsct(the
positions not sssighed to in the L] of the actunl tharpeters on the print wheal,
nnga 00-1F. 4. For spoks amignmeats, hammet energies, and PS it
SC 51 Code Sequence — Terminaies access to values Dnommm g 10 ECS print whesls, refer to Hrint
printahle characters in the range 00-1F enubled by Whae! Baak-3 {Dinbio Publicatizn Mo. 30044-03),

Figure 4-12. ECS PC GRAPHICS PRINT WHEEL

4-14 Rev A (1/84



4.4 THE DIABLG PRINT WHEEL DATA BOOKS

The Data Books provide specific data pertaining to each Diablo/Xerox print wheel available for
use on Diablo printers and terminals. At present there are three Data Books:

Print Wheel Data Book ~ 1 (Publication No. 90044-01) -~ covers the standard 88-, 92-,
and 86-character print wheels.

Print Wheel Data Book = 2 (Publication No. 80044-02) - covers print wheels for the
Diablo Model 620 printer.

Print Wheel Data Book - 3 (Publication No. 30044-03) - eovers the ECS print wheels,

The exeerpt below frem a typieal page in one of the Data Books shows the type of information
provided, This type of informetion s essential when the Model 630 is going to be used with
direct spoke addressing (Program Mode).

DIABLO 98 — LIS,
TITAN 1) (98-Characzar Metaliredi P/N 211800-01

HARAC {1y

CHARACTER L T N TN B U R S T 4
HEX Address 520_21 22 23 24 25 26 27 28 29 2K ZB 2¢C 2D 2E ZF
Elect. Spoke 0 37 33 92 7 79 77 23 76 74 15 11 78 35 80

Prop. Sp. Units 5 3 4 6 5 8 7 2 3 3 5 5 3 4 3

Ham. Energy{2) 3 2 2 4 4 a4 a4 3 2 2 3 2 1 1

2 3 4 5 & 7 8 % + ; < = > 2 @ A B C D E
32 33 34 35 36 37 28 39 3A 3B 3C 3D 3E 3IF 40 41 42 43 44 ¢

81 84 85 87 BE B89 90 91 29 27 41 9 5 17 75 18 B 36 32
5 5 5 5 5 5 5§ 5 3 3 5 5 5 5 8 7 6 7
3 3 3 2 2 3 4 3 2 2 2 2 2 2 4 4 4 3

To arder the Print Wheel Data Book/s, contaet:

Diablo Systems, Ineorporated
Retail Store

1519 Trimble Road

San Jose, California, USA 25131
(408) 263-7704
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4.5 DECIMAL YALUE TABLES

The Deeimal Value Tables are used to determine the third character {(n) to use in 3-character
sequences for setting format factors end for absolute tabbing. The associated procedures afe
covered in the following subsections,

Setting HMI is covered in subsection 3.9.4.1

Setting VMI is covered in subsection 3.9.4.2

Lines Per Page is covered in subsection 3.9.4.3
Absolute Horizontal Tab is covered in subseation 3.13.1
Absclute Yertical Tab is eovered in subsecticn 3.13.2

The following list summarizes the corresponding ESC code sequences:

ESC US(n) Set HMI

ESC RS (n) Set VMI

ESC FF (n) Lines Per Page

ESC HT {n) Absolute Horizontal Tab
ESC VT (n}  Absolute Vertical Tab

Table 4-2 gives a listing of decimal values for ASCII eharacters.

Table 4-2
DECIMAL VALUES OF ASCI1 CHARACTERS
UNITS
) 1 2 3 4 5 5 7 8 g
TENS
Q SOH STX ETX EQT ENQ ACK BEL BS HT
16 | LF VT FF CR 50 sl PLE DC1 bCc2 "DC3
20 |[bc4 NAK SYN ETB CAN EM SUB ESC  FS GS
30 | RS Us sp ! " # $ % & '
40 | i ¥ ¥ + ' - . ! 0 1
50 | 2 3 4 5 6 7 8 g : ;
80 | < = > 7 @ A 8 [ D E
70l F G H ' J K L M N 0
80 | P a A 5 T u v w X Y
g0 | 2 [ it 1 ~ . b ¢
100 d e t g h i j k 1 m
110 n ] 4] q 5 1 u ¥ w
120 | x ¥ z { ! : -~
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Table 4-3
A3CH YALUES FOR ESC SEQUENCES

HMI VML ASCI Chareeter Set HMI
CTRL A Set VMI ASCI ASCIL ASCIl
0 (SOH) HMI[VMI ASCIT Charaster MMIJWRMI Charscter -FEMI.:VHI Charuciar HMIM ML c_h_l.l_l-ctl‘_l
CTRL B CTRL [
! {STX) 26 ESC 51 4 76 M 101 f
CTRL C CTRL %
2 {ETX) 27 {FS) 52 5 77 N 102 g
CTRL D CTRL ]
3 (EOT) 28 (GS) 53 6 78 0 103 h
CTRL E CTRL ~
4 (ENQ) w20 (RS) 54 7 79 P ing i
CIRLF CTRL -
5 (ACK) 30 (Us) 55 8 80 Q 105 j
CTRL G
6 (BEL} 31 SPACE 56 % 8] R 106 &k
CTRL H
¥ BACKSPACE 32 ! 57 : g2 8 107 1
CTRL 1
8 TAB 33 " 58 : 83 T 108 m
CTRLJ
9 LINEFEED 34 # 59 < 84 u 109 n
CTRL X ’
10 (VD 35 3 60 = 85 v 110 o
CTRL L
1] (FF) 36 % 6l > 86 W 111 P
CTRL M
12 RETURN 37 & 62 ? 87 X 112 q
CTRL'N
13 (50) 38 ! £3 @ 88 Y 113 r
CTRL O
14 (S1) 30 { 64 A 89 z Ild
CTRLP
15 {DLE) 40 ) &5 B 90 1 115 ¢
CTRL Q
15 (1) 41 * 66 C 91 i 116 u
CTRL R
17 (DC2) 42 + &7 3] 92 ] 117 v
CTRL §
18 {DC3) 43 , 68 E 23 ” 118w
CTRLT
19 (DC4) 44 - 69 F 594 119 x
CIRL U
20 (NAK) 45 . 70 G 95 * 120 vy
CTRL V
2] (SYN) 46 71 H 9% a 121 2z
CTRL W
22 (ETB} 47 0 72 I 97 b 122 |
CTRL'X
23 (CAN} 48 1 73 ) 98 c 123
CIRLY
4 {EM) 49 2 74 K 99 d 124}
CTRL Z
25 (SUB} 5¢ 3 75 L 100 € 125 ad

*Diablo Typewriter Paired kevhouard uses * {accent grave)
**Diablo Typewriter Pajred keyboard uses = (equals symbaol)
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Lines or

Tahle 4-4

ASCH VALUES FOR ESC SEQUENCES

Lines &F

Set Absolute Horizontal Tab

Set Lines/Page

Set Absolute Vertieal Tab

Lines or

ASCII

Linen or

ASCIL

Lines or  ASETI

[Foition ASCI Character _Position ASCI] Cherseter | Eosition Charecier ;. Fosilon Character y) Poution Charseter 4
CTRL A CTRL Z
| (SOH} 16 {SUB) 5] 3 76 L 101 £
CTRL B CTRL [
2 {5TX) 27 ESC 52 4 77 M 102 f
CTRL C CTRL %
3 (ETX) 28 iFS) 53 5 78 N 103 £
CTRL D CTRL ]
L {EOT} *19 {G5) 54 6 79 ¢] 104 h
CTRL E CTRL ~
5 {ENCH #4230} (R5) 535 7 B0 P 105 i
CTRL F CTRL —
6 {ACK) 31 {US) 56 8 81 Q 106 j
CTRL G
7 {BEL) 32 SPACE 57 9 82 R 107 %
CIKL H
& BACKSPACE 33 ! 58 83 8 108 |
CTRL |
9 TAB 34 " 59 . 84 T 109 m
CIRL ]
10 LINEFEED 33 ¥ 60 < B5 3] 110 n
CTRL K
11 (VT 36 3 61 = 86 \i 111 a
CTRL L
12 (FF) 37 G 62 > 87 w 112 P
CIRL M
13 RETURN 38 & 63 ? 88 X 113 q
CIRL N .
14 (S 39 %) @ 89 Y 114 4
CTRL O
15 (sh 40 { 63 A 90 Z 115 5
CTRL P
16 (DLE) 41 )] 66 B 91 [ 116 t
CIRL Q
17 (DC1) 42 * &7 C 92 \ 117 u
CTRL R
18 (DT 43 + 68 D 93 ] 118 ¥
CTRL §
19 (IMZ3) 44 .\ 69 E 94 A 119 w
CTRL T
20 (4] 45 - 70 F 25 120 X
CIRL U
21 {NAK) 46 71 G 96 ) 121 y
CIRL V
22 (SYN) 47 ! 72 H 37 2 122 z
CIRL W
13 (ETE} 48 o 73 1 98 b 123 {
CTRL X
24 (CAN) 49 1 74 J 99 c 124 i
CTRL Y
28 (EM) 50 2 75 K 100 4 125 3
*Diablo Tvpewriter Paired keyboard uses * {accent grave} 1% ~
#=N}iablo Typewriter Paired keyboard uses = {equals symbol)
4-18 Rev A (1/84




4.6 TABLES FOR CHARACTER PROPORTIONAL SPACE UNITS & PRINT
WHEEL PROGRAM MODE
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