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PREFACE

An IBM 3270 Information Display System is composed of selected
units from a family of display products. The selection of units
and features can be tailored to meet the needs of most alphameric

display applications. The 3270 system has three basic categories
of units:

Control Unit
Display Station
Printer

This Original Equipment Manufacturer's Information Manual
provides information on the interface and Input/Output messages
transferred between the control unit and its attached display
stations and printers.

The control unit interface is described for the IBM 3274 Control
Unit and the IBM 3276 Control Unit Display Station attaching the
following devices:

IBM 3278 Display Station, Models 1, 2, 3, and U4
IBM 3287 Printer, Models 1 and 2

IBM 3289 Line Printer, Models 1 and 2

IBM 3179 Color Display Station, Model 1

IBM 3180 Display Station, Model 1

The 3276 Control Unit Display Station and the 3278 Display
Station may optionally be equipped with a Selector Light Pen and
a Magnetic Slot Reader.

The 3274 Control Unit (using an optional interface) can also
attach the following devices:

IBM 3277 Display Station, Models 1 and 2

IBK 3284 Printer, Models 1 and 2

IBM 3286 Line Printer, Models 1 and 2

IBM 328T Printer, Models 1 and 2

IBM 3288 Printer, Model 2

IBM 3278 Display Station, Models 1, 2, 3, 4 and 5
IBM 3279 Display Station, Models 2A and 3A

IBM 3287 Colour Printer, Models 1C & 2C

Additionally, the 3274 Control Unit using Configuration Support C
will attach:

IBM 3279 Colour Display Station, Models 2B and 3B

IBM 3278/79 Display Stations, Models 2 thru 4, with PS feature
IBM 3287 Colour Printer, Models 1C and 2C, with ECSA feature
IBM 3287 Printer, Models 1 and 2, with PS feature

Additionally, the 3274 Control Unit Models 1A, 1C, & 5C using
Release 43 of Configuration Support C will attach:
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Refer to appropriate product literature for additional devices
that attach to the Configuration Support C 3274,

For infornation on that interface, see the 32T71/3272 Control Unit
to Device Interface lianual. Yhen using that manual, read "3271"
and/or "3272" as w3274n, The APL/TEXT feature for those devices
is not supported by the 3274.

Not all features mentioned in this manuzl are available in all
configurations. For availablity of features see the IBlI 3270
Information Display Syster Configurator, GA27-284Q or contact
your loczl IBll Sales Representative.

2A



ECTIOnN 1.

S
1.
1.
1.
1
1

01

1.3.2

c
0
1
2
3
3
3
4
y

-8 b

.1

°

1)
= =
°

- b
.
]
w N

.
—

M EEDWWWN = = a0 U EWNasO0FTWWWWWMNMMNODDON-=O0OEFE
-3

e o o © o o =j o
° . ~J e o
H &W

o

N

.

°
®

o o e
. °
Ul W N =

e o
¢ o
W N -

.

s

IOI‘;' 30

°

L

TION 4.

)

e e L]
L]
N =

L]
N -

°
N —a

SN SSESSEFODWWWLWWWWLHDNDDNDPDPDNDNDNODNDNNNDDDND 0N = =
°

°

TABLE OF CONTENTS

TRANSLISSIONI ARCHITECTURE

Introduction. . . .« .« .

. 3 3

General Transmission Architecture .

Word Forrats. . . « .« &

Address Bit Assignments

Address Bits (2, 3, 4,
to & Device. . . . .

Address Rits (2, 3, 4, 5) of Status

from a2 Device. . . . .
Comnrands. « « o ¢ o o

Device Base Address Read Conmands (Bits 5, 6

7, 8’ 9) ° ° . ° . . °

"Read Compand Functions
Device Base Address Vrite Comnnands (Bits 5§

7, 8, and 9) . . . . .
Write Comumand Functions
Device Feature Connrands

PRINTER CONTROL
General . . ¢« ¢ « o o
Printer Register Spzce.
Printer Output Area . .
StatusS,. o o o o o o o o
Switch Status . . « . .
Input Code. . « . .« . &
Sense Data. o o « o «
Printer ID. . . . . . &

. . °

° L] °

. . °

3 . .

. . °

(to Base) .

(Bits
L] ® L]
. ° .
L] L] L]

Control Unit Output Area. . .

liode (2 bytes). . . . .
[iSA and ML. « o « o o .
Order o v o« o o o o o &

. . °
3 . .
. 3 .

llaximun Presentaztion Position
Printer Recovery and Operator
COITROL UKIT TO DEVICE INTERFACE

General ¢ « « o o o« o

Coax Transmission Protocol. .

Line Quiesce Pattern. .
Code Violation. . . . .

3 . .

° . .

6, T,
(1iPF)
Panel

. . e

° . °

Transnmission Terrmination Sequernce .

Transreit Check. . . . .
CODL POIKTS

General . « « ¢ « « o o

Device Buffer Codes . .

Chiarzcter Codes . . . .

Attribute Codes . . . .

° . 3

. ° .

llagnetic Stripe Card Codes. .
Attribute Extension Codes . .
Extended Field Attributes . .

Character Attributes. .
Keyboard Layouts. . . .
75 Key Keyboard . . . .
87 Key Xeyboard . . . .
Keyboard Scan Codes . .

° L] o
e ° .
° e °
° e 3
° e e

© ® °
° ° 3
° ° .
. L] -
3 ® .
3 . e
° . °
3 3 °
° ° .
[y ° °
° 3 °
° ° °
® L] e

3

5) for a Cormand

°

e o o o e
.« e s e s
e e s o s
e e o o e
e o s o
ford

e e o o e

o ] °

(to Base).e o« o o o« o« &

y 6,
e L] .
L] . ®
and 9)
L] © L ]
e o e
* ° L]
e . .
. o e
o o e
e . .
L] . ®
e o e
e . e
. [ L]
. e .
. e e
.« e .
. .
o ® L]
e . .
o« o
° * .
® ° ®
e o .
.« o .
e e e
« . e
e e .
e e e
e e .
. o e
e o e

L
[oA U2 I S =

°
o O

.14
.1u
.20

.23
.23
.24
.24
.26
.26
.27
.28
.28
.29
030
.31
.31
<31

.32
.35
.35
.35
.36
.37

.36
.38
.38
L4
<41
42
42
LU42
A2
45
.46
43



SECTION 1. TRANISHISSION ARCHITECTURE

1.0 INTRODUCTION

The 3274 Control Unit is used to control and support up to 32
display stations and/cr printers. The 3276 Control Unit Display
Station 1is wused to control and support up to eight display
stations and/or printers. However, the 3276 is supplied with one
attached display station. All device functions are controlled by
the control unit (3274 or 3276). Connands provide for Read,
fIrite and physical operation of the attached devices. Separate
buffers in the display terminals and printers receive, hold or
transmit datas and conrands. In addition, status inforration
from the attached devices is monitored and logged.

1.1 GENERAL TRANSHIISSIONI ARCRITECTURE

Data is transmitted from 2z control unit to a device or <device to
eccntrol unit via a single coax line, per device. The coax type
is PRG62AU wvwith a wmaximum length of 1.5 kilonmeters. Data is
transmitted as serial bits using a binary dipulse technique.
(See paragraph 3.0 for coax transmission protocol.) ‘

Datez is transmitted over the coax at a bit rate of 2.3587 l!lHz in
the following format:

Twelve (12) bits are assembled to form one (1) twelve (12) bit
word for transmnission in either direction over the coax. The
first bit of the twelve (12) bit word is wused tc delinit
successive words from the control unit and is always a "one (1)*"
bit and will be referred to as the "Sync bit". The last bit of
each twelve (12) bit word is the parity bit that will maintain
even parity when added to the preceeding eleven (11) bits.

Yord groups of twelve (12) bits each may be contigous. In this
case, the sync bit of the next word must directly follouv the
parity bit of the preceding word with no invervening pad bits.
A word from the control unit to the device (display or printer)
may be either a connand or a data word. Each VWrite type conmand
will <cause a Transnmission Turnaround/Auto Response (TT/AR)
following the 1last word of each group of contigous words sent
from the control unit, and the device responds with clean status
(bits 1 and 12) if the word(s) was (were) received without a
Transmit Check. A vord from a device in response to a Read type
conrrand may be either data or a status word, The device nmust
bezin response (datz, status or TT/AR) within 5.5 mnicroseconds
after receiving the ending sequence from the control unit (both
read and write type commands.) The 5.5 usec. is measured fron
the end of the last bit time of the received ending sequence to
the bezinning of the first bit time cf the transmitted =starting
sequernce.



The 12 bit connand word from the control unit to a device
contains address bits and a conrand code. The address portion of
the comnand word is three bits in lengcth (Bits 2,3,4) when
addressed to the device base unit and four bits in length (Bits
2,3,4,5) when addressed to a feature of the base unit. This
provides five bits for comnand codes (Bits 5,6,7,8 and 9) to
the Dbase unit and four bits (Bits 6,7,8 and 9) for comnand code
to a feature. Reserved bits in all conmands and responses nrust

be zero.
1.2 VWORD FORILATS

COlIL:AED WORD TO BASE UNIT

1 234 "~ 56789 10 11 12
SYrC 00C XXXXX 0,1 1 X
BIT ADDR., CHND £ CIED PARITY

¥pit 10 is reserved

COILIIAKD VORD TO FEATURE

1 2345 6789 10 11 12
SYIC LXXX XXXX X 1 1
BIT ADDR. CHND - ClLilD PARITY

¥Bit 10 is a parity bit (odd) for the preceding § bits

DATA WORD TO BASE UNIT OR FEATURE (Bit 2 is most significant)

1 2345 6789 10 11 12
SYKC XXXX XXXX X _ 0 0
BIT DATA WORD ¥ Data Parity

#Bit 10 is a parity bit (odd) for the preceding & bits
Data words of 1less than 8 significant bits will be right

justified (by the contrcl unit) and the high-order bits set to
Zero,

STATUS WORD TO CONTROLLER (see also paragraph 1.4.2.2)

1 2345 6 7 8 9 10 11 12
sSYlC YXXX X 0 X X 0 0 X
BIT ADDR ( STATUS BITS ) PARITY

QR:

1 2345 6789 10 11 12
SYnIC KEYPOARD 1 0 )4
BIT SCAN CODE PARITY

A status word is always sent (in response to a POLL conmnand)
fronn a device that has power on and has conpleted its POR
sequence. A response of all zeros except for bits 1 and 12
indicates that there are no error conditions to be reported and
no operator activiity requiring service. '
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This response will be referred to as "all =zero™ or M"clean"
response. If bit 11 is set, bits 2=-10 are undefined. .

DATA WORD TO COLTROLLER (Bit 2 is most significant)

1 2345 6789 10 11 12
SYNC XXXX XXXX P 0 P
BIT DATA WORD x Parity

¥Bit 10 = Parity bit (odd) for the eight bit (2 through 9) dats
word for Fead Data and Read lult. conwmands to the Base address,
and any Read connand (with bit € set to 1) sent to a feature.
Data WOrds' of 1less than & significant bits will be right
justified (by the device) and the high order bits set to zero.

1.3 ADDRESS BIT ASSIGHNLENTS

1.3.1 Address Bits (2, 3, 4, 5) for a Command to a Device

2345

000X 0,1 BASE OR KEYBOARD
0010 2 SELECTOR PEHN

0011 3 Reserved

0100 4 MMAGHNETIC SLOT READER
0101 5 Reserved

0110 6 Reserved

0111 7 EXTENSIO!N ATTRIBUTE BUFFER (EAB)
1000 & Reserved ‘
1001 S Reserved

1010 A Reserved

1011 B CONVERGEXKCE FEATURE
1100 c Reserved

1101 D Reserved

1110 E Reserved

1111 F ESCAPE

1.3.2 Address Bits (2, 3, 4, 5) of Status Word from a Device
0000 BASE UNIT

"All other features have the sane address bits in a status word
response as shown for conrnznd words to a device.

1.4 COMAIDS

1.4.1 Device Base Address Read Commands (Bits 5, 6, 7, & and 9)

56789
CAD COMNIIANDS (XXXX1) X¥X11: Response Parity Checked
56789 XXX01: " Not "
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00001 POLL

D00 11 READ DATA

00101 READ ADDRESS COUNTER HIGH

10101 READ ADDRESS COUNTER LOWV

01001 READ TERMINAL I.D.

10001 POLL/ACK

10011 Reserved

01101 READ STATUS (Security key and other switches)
11001 Reserved

01011 READ MULTIPLE

10111 Reserved

01111 Reserved

00111 Read Extended Terminal ID

11011 Reserved

11101 Reserved

11111 Reserved

Note: ° Reserved commands. In response to the reserved Read

commands the device will return an all zero data word with bad
parity (bits 2 through 10 all zero) regardless of bit 8 in the
Read conmmand.

1.4.,2 Read Command Functions (to Base)

1.4.2.1 00001-POLL and 10001-POLL/ACK

The poll command (Hex 1) does not use the address portion of the

command word for address. Bits in address portion are assigned
as follows:

Bits 2 and 3 are encoded as follows:

For Display: ‘ FobiPrinter:

11= Enable keyboard clicker 11= Enable Operation®
01= Disable keyboard clicker 0t%+= Disable Operation¥
10= Sound alarm 10= Sound alarm¥*#

00= None of the above 00= None of the above

b A "special Poll" to the printer to control the half-duplex
operation of the printer. "Disable Operation™ will cause the
printer to stop accessing adapter RAM as soon as possible (10
msec max), then return "Op. Complete"™ or other available status,
and wait for subsequent controller commands. The Printer will
"No~Op"™ the disable poll if the printer is already disabled.
"Enable Operation™ will revert the printer to internal operation.
The printer will continue the operation in process prior to the
"disable.™ Enable Operation must be sent upon completion of .
Control Unit command sequences to allow new status to be
presented to the control unit. The maximum disable time will
not load (or add) any poll status (except POR response) after
becoming disabled. The device must be capable of accepting
successive enable or disable polls. The control unit must not
send Menable®™ (or Start. Op Command) while waiting for a response
’ : 7



to a previous "disable." If "disable" state occurs prior to
conpleticn (or termination) of an order, the control unit is not
allowed to alter the control unit output area or 1load a new
order, except "Abort." If Abort order is 1loaded, Start Op,
rather than Enable, must be sent.

liote: The printer is also Enabled by "Start Op"™ and "Reset"
conrzands (1.4.3) &and Disable (within 100 usecs) by the setting
status bit 6 or 9 (Poll response) or POR response (1.4.2.2).

Hote: Prior to disabling, the printer will set the printer
Address Counter to "0000."

To allow for contrcl unit error recovery, the printer must appear
enabled to the control unit immediately (within 20 wusec) upon
receiving the "Enable" Special Poll.

Fxception: The printer rust no-op the "Enable™ function if the
Poll Response register is non-zero. Refer to Section 2.0.

£#The Sound Alarm Poll will not alter the Enable/Disable state.

Bit 4= PReserved
Bit 5= ACKnowledge last input message to control unit.

1 2 3 i 5 6 T 8 9 10 11 12
Syrc ¥ X 0 X 0 0 O 1 0 1 P
BIT (see above) ( Poll Cmnd )
.Bit 10= Reserved
The response word to a'poll is a one word status response. The

Poll Response is returned for any combination of bits 2, 3, and &
in the Poll conmand. Since the poll is not addressed to the base
of the wunit or any feature, a priority for response 1is
estzblished by having the base unit respond with its status. If
a non-zero status wordé is sent to the control unit, the device
will anticipate receiving a Poll/Ack to acknowledge the
acceptance of the first status znd reset the previously returned
status bits. Upon receipt of the clean status response the
control unit may issue another Poll, without the Ack bit, ané the
device will respond with the second status word. If the second
poll does not have the ACK bit on, the device will respond with
the first status word again even though higher priority stetus
may have become available. Reset and Read Terminal ID conmrands
sent to & device after it has returned non-zerc status but
before the status was ACKnowledged will cause certain status bits
to be reset. Refer to Reset and Read Terminal ID commands.



Note: "Op complete™ status, and "Feature Error" status, can also
be retreived by the "Read Status" command. Op Complete status,
or Feature Error status, will be reset by the "Read Terminal ID"
conmmand, as well as the Poll, Poll/Ack sequence described above.

Note: The Control Unit must issue the Poll/Ack command with bits
2, 3, and 4 set to zero. The priority of Poll response in the
3278 and 3279 Displays is:

Feature Error (Bit 11)

POR complete Special status code

Base Status (Bits 6,8,9) ¥

Keyboard (including keyboard overrun) Scan Code
Any other Feature Status

EWN -0

Other devices including those that emuiate 3278/3279 Displays,
are permitted to establish alternate Poll response priorities.

®# Multiple bits of base status may be returned in a poll
response. If a base status Bit is returned and not ACK'd, the
same bit will be returned in the next poll response. Other
base status bits will not be returneed until the control unit
ACK's the original returned status.

Exception: The Display will add bit 9 to previously returned
base status bits if an Op Complete condition occurs and a poll is
received prior to receipt of a Poll/Ack.

Exception: The Printer is allowed to add base status bits to
previously returned base status., If there is no base or feature
status to send, an all zero poll response is sent from the base
unit indicating that service is not required at the device.

Note: While the base display is busy, the display will suppress
all status. See paragraph 1.4.3 Clear Command. Upon completion
of the Busy operation, bit 9 will be set in base status.

1.4.2.2 Response to Poll (Status Words)

The status response word from the device base unit is:

1 2345 6 7 8 9 10 11 12
SYINC 0000 STATUS SPARE DEVICE OP KYBD FEAT PARITY

BIT ADDR TRANS 0 CHK CPLT IND ERROR BIT
Bit 1 = Sync Bit

Bits 2, 3, 4, 5 = Base address



Bit 6 = For Displays: Status transition has occurred. Refer to
Read Stztus comnmand.

For Printers: Status Available. This bit is set by the printer
when new status is loaded or when status bit 4 is cleared in
the printer status register. Before setting this bit the printer
will set the Address Counter to 0000. After setting this bit the
printer will go diszbled. The Control Unit is responsible for
reading status (address 0000) prior to sending enable. This bit
is also set (and the above sequence occurs) periodically to test
the comnunication link. Refer to section 2.14.

Bit 7 Spare

Bit 8 = Parity error has been detected in storzage. YVhen Ack?'d,
display will not respond with another Device Check until after
the next Vrite Datz, Clear or Reset comnand; printer until after
the next comwand frop Control Unit.

For Printers: Bit € set signifies that a parity error occurred
during a search or clear command. Bit 9 will also be set.

Bit 9 = A. A search has been completed.

B. A clear comniand has been conpleted.

C. An Insert byte command has been ccmpleted. (Display

Only)

D. A "Disable" Poll has been completed. (Printer Only)
Bit 10 = 1 Redefines bits 2 through 9 as being a keyboard code or
additional ©base status. Keyboard scan codes will ©be entered
with Bit 2 the mzke/brezk bit, and Bit 3 the hizh order bit of
the 7 bit scan code. See Section 4.4 for specific code pcints.

Hon make/break keys will enter scan codes with bit 2=0.
Special status ccdes are:

2345 6789 DISPLAY: Keyboard overrun

X000 0001 Spare

0000 0010 Power on Reset (POR) response.
Device has powered on since last Pocll.
This code is sent only in response to a Poll received
after =z power on (or Reset conr:and) sequence is
ccmplete. Also, for Printers: Following internal
test during which controller connmunication was
suspended for a wininrum of five seconds.

X000 0100 Spare

111 1111 Reserved for control unit use

1000 0010 Reserved

Bit 11 = Feature EZrror Bit. This bit will be returned when a
feature error is set. This bit will be reset by POLL/ACK or Read
Terminal 1ID. When bit 11=1, bits 1=-20 may contain meaningless
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data that should be'ignored by the control unit. Refer to

paragraph 1.4.4 for additional description of the feature Error
Bit.

While set, the features are blocked, ACK will only reset the
Feature Error Eit (other base status pending will not be reset).
Bit 11 is not set by printers.

Bit 12 = Parity Bit = maintains even parity of the preceeding
eleven (11) bits.

1.4.2.3 Feature Pcll Response

Individual Status Bits will be returned wuntil ACK'd by a
subsequent Poll. Following receipt of the ACK, the feature will
not return the same status bit until positive action (Read,
Reset, Clear, etc.) has been taken to service the status.
(Printers will not generate any Fecature Poll response.)

SELECTOR PEN STATUS

i 2345 6789 10 11 12

1 0010 X000 O 0 P

Bit 6 = Request Read

Bit 7 = Reserved

Bit 8 = Reserved

Bit 9 = Reserved

MAGNETIC SLOT READER STATUS

1 2345 6789 10 11 12

1 0100 X000 © 0 P

Bit 6 = Request Read

Bit 7 = Reserved

Bit 8 = Reserved

Bit 9 = Reserved

CXTENDED CBARACTEE SET (ECS) Status (Display Only)
1 2345 6789 10 11 12
1 0100 X000 O 0 P

Bit 6 = Reserved

Bit 7 = PReserved

Bit & = Device Check (EAB parity error)

Bit ¢ = Op Complete

Hote: Printers will report parity error of EAE by bit € in
"base™ Poll Response or bit 1 of status.

CONVERGENCE FEATURE

This feature does not request Poll service or generate & Poll
Response.

11



1.4.2.4 Other Read Commands (to Device Base)

Each of these comrands will cause the device to return one or
more Data Words. The ending sequence will follow the 12th (P)
bit of the last Response word.

00011 READ DATA

The Read Data command will cause the addressed device to respond
with one data word from storage at the current I/0 address
counter value. The address counter steps up (increrents) once at
the completion of the commeand.

01011 READ MULTIPLE

This conmand will cause the device to respond with one or rore
date words fromn storage beginnins at the current I/0 address
counter value, The read will terminate (with ending sequence)
when the two, low-order bits of the I/0 address counter step to
00. A& maxirpum of four bytes will be returned.

This command will be no-op'd by the printer.
10101 READ ADDRESS COUNTER LOV

This command will cause the device tc respond with one data word.
Bits 2 through © of the data word contzin the present value of
the 8 low-order bits of the address counter.

00101 READ ADDRESS COUNTER EIGH

This comnand will cause the device to respond with one data word.
Bits 2 through § of the data word contain the present value of
the 8 low-order bits of the address counter,

010017 READ TERKEINAL I.D.

This command causes the device to respond with one data word,

Note: This conmand will reset Op Complete and Feature Error
status (bits 9 and 11 in Poll Response). ’

12



The format of the response data word is as follows:

DISPLAY )
1 2 3 45 6 7 & 9 10 11 12
Sync Keyboard ID l‘odel 0 0 0 P
Bit
PRIKNTER
1 2 345 6 7 & 9 10 11 12
Sync 00O00O 0 0O i 0 0 P
Bit ( Printer )

DISPLAY (bit 9=0, bits 6, 7, 8 # 0)
Bits 2, 3, 4, 5 = A/Y Keyboard ID

0000 Reserved

0001 APL with numeric lock

0010 TEXT with numeric lock

0011 Reserved

0100 Reserved

0101 APL
0110 TEXT

0111 Reserved

1000 Data Entry 2 with numeric lock
1001 Data Entry 1 with numeric 1lock
1010 Typevwriter with numeric lock

1011 Reserved _

1100 Data Entry 2 without numeric lock
1101 Date Entry 1 without numeric lock
1110 Typewriter Co S
1111 lc keyboard

Bits 6, 7, &
000 - Reserved

001 - Screen Size 960

010 - " " 1920

011 - " " 2560

111 - " " 3440

101 - n " Reserved

110 = L " 3564 (3278 liodel 5)

100 -~ Escape

Printer (bits 2 through 8

0, bit 9 = 1)

Terminal ID of a printer will be obtazined by reading address
"O000C" of the printer buffer. Refer to paragraph 2.2.5.
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- Additional Terminal ID definition for Displays attached to a 3274
Control Unit using configuretion support C.

New keyboard ID table

Bits

2345

0000 Reserved

0001 APL, nuneric lock

0010 text, " n

0011 Reserved

0100 typewriter, PSHICO, or Overlay, PSHICO
0101 APL

0110 text

0111 APL, PSHICO

1000 data entry 2, nun lock
1001 datsz entry 1, " "o
1010 typewriter, " "
1011 Reserved

1100 data entry 2

1101 data entry 1

1110 typeuwriter

1111 no keyboard

Note: Munm  lock for PSHICO keyboards handled by controller
customization. ) )

W/0 ConVergence 1 Con?ergence

Bits 6,7,8 = 010 011 111 110 010 011

no. characters horz. 80 80 80 132 80 80

.no. characters vert. 24 32 43 27 24 32
PEL space horz.(x10-3)in. 14.6 14.6 14.6 11.4 13.5 13.5

PEL space vert.(x10-3)in. 15 15 15 15 18 18

PELs/char horz. 9 9 9 9 9 9

PELs/char vert. 16 16 12 12 12 12

ilote: - Dispiays with EAE feature installed will support both
Field and Character highlighting. Also, Displays with both EAZR
and Converzence features will support Field and Character Colour.
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Additional Terminal ID definition for Displays attached to 2z 3274
Control Unit using configuration support D.

Newer keyboard ID table

2345

0000 Keyboard ID in Read Extended Terminal ID
0001 APL, numeric lock

0010 text, numeric lock

0011 Reserved

0100 typewriter, PSHICO, or Overlay, PSHICO
0101 APL

0110 text

0111 APL, PSHICO

1000 data entry 2, num lock

1001 data entry 1, num lock

1010 typewriter, num lock

1011 Reserved

1100 data entry 2

1101 data entry 1

1110 typewriter

1111 no keyboard

Note: Num 1lock for PSHICO keyboards handled by controller
custonmization, :

Bits 6,7,8: Same as Configuration Support C.
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00111

READ EXTENDED TERMINAL ID

The 3274 control unit, configuration support D or higher,
will issue this command to all "dumb" devices, i.e. those
that respond to Read Terminal ID with other than '0000 000
1. Devices that support this command will return 4
bytes, as defined below, obeying the same rules as Read
Multiple. READ EXTENDED TERMINAL ID command does not
reset OP Complete and Feature Error status though READ
TERMINAL ID command does reset thenm.

The control unit promises to:

1. Set the device address counter to 'XXX----XX00' prior
to issuing this command.

2. No issue this comnmand to devices that respond ‘0000
000 1' to Read Terminal ID.

3. Not get upset if the device responds TT/AR to this
command, unless the device responded '10000XXX000P' to
Read Terminal ID.

The device:

1. Must support this command with a 4 byte response 1if
it responded '10000XXX000P' to Read Terminal ID.

2. Is allowed to answer this command with TT/AR if it has
provided keyboard ID in bits 2-5 of Read Terminal ID
response.

3. Is allowed ¢to advance its address counter while
generating the 4 byte response.
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The four byte re
Byte one: Key

Bit 0=0:

Bit 0=1:

Bit 1=1:

Bit 2=1:

Bits 3=7:
Bits 3=-T:

00000
00001
00010
00011
00100
00101

thru
11111

Bytes two and

sponse is defined as follows:

board Information

3278 mode. Scancodes returned to the control
unit are exact equivalents of the 3278 keyboard
scancodes. Keyboard ID is in bits 2-5 of Read

Terminal ID response. (Remainder of Byte one is
undefined, need not be zeros.)

Native mode. Scancodes returned to the control
unit are those defined for the 'Modifiable
Keyboard!'. Refer to table 4.5.1, page U44.1.
Remainder of Byte one defined as:

Numeric Lock

'RYO' (Roll Your Own) in effect.

Keyboard key functions have been relocated
(redefined) via the "Keyboard Definition
Utility' (see User's Guide GA23=-0187-0).

Modifiable Keyboard ID

Bit 2=0 (no RYO Bit 2=1 (RYO no)
Reserﬁed Reserved
Typewriter Roll A
Data Entry Roll B
Reserved Roll C
Reserved Roll D
Reserved Reserved

three: Device Type

Devices will return their four digit type number (packed

decimal).
Device

3179
3180

Byte four: Ad

Bit 0=0:
Bit 0=1:

Bits 1=-T:

Byte two Byte three
0000 0000 0000 0000
0011 0001 1000 0000

ditional ID:

IBM Device
OEM Device

Reserved (Must be zero)
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01101 READ STATUS

This command will cause the device to respond with one data word
as follows:

Bit

2=0 - Mono Case switch turned off

2=1 - " " " n on

3 Reserved

4=1 Not Busy® (Refer to Clear conrand)
5=0 -‘uecurlty key turned off

5z1 = " on

6 Spare

=1 Feature Error Bit #&%

8=1 Op Complete®*®

9=0 = Securlty key turned on (display on)
9=1 = " " off (display blanked)

5&9=0,0 - Security key not installed
5&9=1,1 = Invalid code

#0ther bits are valid only when bit 4=1, For Printers: Bit 4=0
when Busy or Enabled.

#%¥Set when Op. Complete set in base status. Resét when ACK
received to Op Complete poll status (Poll/Ack sequence) or Read
Terminal ID Command received. For Printers: Op Complete Poll

Status, set as a result of a disable Poll comrmnand, may or may not
be returned as Read Status Op Conplete.

EZ#Set when Feature Error Bit is set in base stzatus. Reset when
ACK received to Feature Error poll status (Poll/Ack sequence) or
Read Terminal ID Comnriand received.

Transitions of bits 2, 3, or 5 and ¢ will cause the display to
return bit 6 in Poll Response.

For Printers: Only bits 4 and 8§ are implemented.
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A1.4.3 Device Base Address Vrite Cormands (Bits 5, 6, 7, 8 and 9)

YRITE COLLEAEDS (XXXX0)

56789

00000 Reserved

00010 RESET

00110 CLEAR

01100 VRITE DATA

01010 LOAD COITROL REGISTER

BITS 2 3 14

0 0 0 = 80 characters per line
0 O 1 = 40 characters per line (3278 lodel 1 only)
1 0 O = 102 characters per line (3278 Model 5 only)
1 1 0 = 132 characters per line (3278 Model 5 only)
0 1 X = Invalid
1 X 1 = Invalid

00100 LOAD ADDRESS COUNTER HIGH

10100 "LOAD ADDRESS COUNTER LOV

01000 START OPERATIOHN

11010 SPARE

11100 SPARE

01110 INSERT BYTE

11000 SPARE

10000 SEARCH FORVWARD

10010 SEARCH BACKWARD

10110 LOAD HASK

11110 Escape

Hote: The Spare and Escape Yrite comrands will reset the

previous comrn:and, unless busy. If no other comrand or data word
directly follows the Spare cornand, TT/AR takes place.

1.4.3.1 VWrite Command Functions (to Base)

Hote: Hany of the VWrite Commands are defined as being followed
by one (or more) bytes of data. The device will execute the
comrzand following receipt of the data byte. If a second conrand
is received instead of the dataz byte for the first comrand, the
first command is lost and the second comrand sequence started.
This operation applies to Base and Feature comrands. Write type
cormrands will remain active until reset by the next comrand
(inecluding Poll) xcept while busy. Refer to Clear conrnrand.
Data sent while no command stored will be 1lcst. TT/AR will
occur, except in response to data sent to a busy display.
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00010 RESET

A 3274 will send data to displays and printers. A 3276 will
send only RESET comnands.

Fcr Displays: The PReset conmand (whether followed by data or
not) will cause a partial POR sequence in the display. Base
and feature storzge will not be cleared. The lMask Register will

not be altered. The I/0 Address Counter will be set to Hes:x
'50° (Hex '40' in 3278 lod I) which corresponds to the first

chartacter 1location on the screen. The device will execute the
TT/AR sequence, POR Response will be returned to z subsequent
Poll.

For Printers: In a printer the Reset command will terminate any
operation in process and cause the printer to respond to a Poll
with the POR complete status code. The printer will then be
able to zaccept and execute any valid conmmand (i.e. the printer
will be disabled). The message buffer will not be cleared, and
the control unit output area will be cleared. The Address
Counter will be set to '0000', and the lMask and Control Register
will be reset. The following portion of the Printer Output Area
will be initialized:

Byte 0: All bits except 4 & 7 must be zero
Byte 1: All bits valid

Bytes 2 thru E: All zero

Bytes C thru F: Terminal ID bytes initialized

“~To -allow for control unit error recovery, the printer rust

appear enabled to the control unit imrediately (within 20 usec)
upon receiving the Reset cormand.

llote: Following control Unit initialization of the printer (Read
Term. ID, Load Address Counter, Read data, etc.), the Control
Unit nmust send "Enable"™ Poll before sending a Start Op comnand
to allow the printer to complete its initialization. Also, the
Control Unit will write a 4-character test message, X'AA 32 T4
AA' or X'AA 32 76 AA', beginning at printer address X'004A',
prior to sending the first enable poll. This sequence 1is
required after all POR responses. The Conf. Supt. C controller,
which supports Query and Query Reply, will load X'AA 32 74 CC' to
allow a printer to determine when he is attached to an advanced
controller (if he cares).

Hote: POR Complete will not be returned if the reset (either

Conmand, Power On, or operatcr initiated) 'failed’, that is, 1if
the printer has Equipment Check set in its status word.
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The device must be capable of accepting two or more successive
Reset —comnands (without intervening Poll comnands) and respond
with a sinzle POR response to a subsequent Poll. Prior to
returning POR response the device 1is allowed to terminate
communication with the control unit.

10110 LOAD HASK

This command will cause the device to load the following data
byte into the "llask" register. =~ The mask will be used in
conjunction with subsequent Search and Clear commands. "1" bits
in the mask will specify the bits in the buffer to be compared
with the pattern byte. A mask of all "O" bits will prohibit a
pattern test fron being satisfied and cause the Clear command to
terminate at address 0% and a Search Forward conmmrand to terminate
at address 0 (or the first address encountered with bad parity).
(*For printers, 1low order Address Counter bits equivalent to
installed buffer will be zero.)

For Displays: The liask byte nust be relocaded follcwing an Insert
Byte coumand.

For Printers: The lMask byte must be reloaded following a Start
Print order.

For 3278 Display, the controller must set the liask register to
X'FF' prior to issuing an Insert command.

00110 CLEAR

The Clear conrand-clears zll or part of the printer storage or
regen. buffer in the addressed device to nulls. A byte of
data, called the pattern byte, 1is transmitted following the
Clear command. The device uses the pattern, in conjunction with
the previously loaded mask, to terminate the clear function.
The address counter is used to indicate the point at which the
Clear function starts. All locations including the starting
address up to but not including the location <containing the
bvte that satisfies the pattern and mask zre tested and cleared.
Upon conpletion the address counter will be pointing to the
satisfying 1location. The command will terminate at address O
(without clearing address zero) if no match occurs (For printers:
Low order Address Counter bits equivalent to installed buffer
will be =zero). Corresponding locations of the EAB will Dbe
cleared to nulls (under control of the EAB mask) when the EAB
feature is present.
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This command may also be wused to clear the storage area
containing the indicator —character codes or printer register
space. Exception: 3178 Display does not support this comnnand
within the operator indicator arez - address X'000' to X'O4F!',
The Clear operztion will not terminate prematurely if a buffer
parity error is detected. Device Check will be set (if not
inhibited due to a previcus parity error) if a parity error is
detected. Upon completion of the command the Operation Conplete
bit (bit 9) will be set .in the poll response status word. Prior
to setting Op Complete the device will be busy. Poll response
while busy will be the Auto Response (clear response). Conrrands
other than Poll and Reset sent to z device while the base is busy
will be no-op'd. TT/AR will occur, except following date,
chained or unchained, sent after a Vrite type command to =&
display. Busy also applies to Search and Insert cornands. VWhile
Busy, PReset conrand may be honored or no-op'd at the descretion
of the device. While "busy™ the Display will inhibit display of
the cursor. Display of the cursor will be inhibited until the
next Set Address Counter Low Comnand is received. Vhile the
cursor display is thus inhibited, commands to the features may be
blocked by base hardware.

To prevent control unit timeout, the busy state of the device
must not exceed 32 msec. To allow for control unit errcor
recovery, the device mnust appear busy to the <control unit
immediately (within 20 usec) upon receiving the Clear Pattern
byte, wunless the operation is completed and OP complete is
posted in the poll status. Printers with 4K base and 4K EAB
will meet the 32 msec busy limitation only if no Load liask (EAER)
coni.and preceeded (since last POR Response) the Clear Comnmand.
If & Load Hask (EAB) Conmand preceeded the Clear, '"busy™ state
nay approach 64 nsec.

01100 WRITE DATA

The Write Datz command will cause the device to accept all
following data words for storage until another command is

received. The data will be loaded at the locaticn indicated by
the address counter. The address counter will step up once for
each data word received and stored. Codes for specific

characters and zttributes are defined in Section 4.0, The
control unit prevents address overflow while writing the device
buffer.

01010 LOAD CONTROL REGISTER

This command will cause the device to load the: following Data
Word into the Device Control Register (double 1line transfer).
The Control Register will be set to all zeros by POR and the
Reset comnand, but otherwise not altered by the device. The
Control Register bits are defined as follows:
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Spare

Spare :

Set U480 Character Fornat. This bit will be set by the
control unit when the Application Progran has specified that
the 960 display is to be set to 480 mode.

521 Inhibit Feature Step of I/0 Address Counter. WYhen this bit
is set the base logic will prevent the address counter fror
stepping during read and write commands to the features.
This allows the <controller ucode to read and write the
extension attribute ©buffer at the cursor location without
affecting the address counter and the cursor position on the

wonon e

sEwWwNow
- b b P

screen. Printers that support the extension attribute
buffer (EAB) will implement this cormmand and support bit §
only. '

6=1 Inhibit Display. When this bit is set, the display screen,
except for the cursor and indicator row, will be blanked.

7=1 Inhibit Cursor Display. When this bit is set, the cursor
will not be displayed. .

8=1 Reverse Image Cursor. This bit will cause the cursor to be
displayed as a reversed irage of the associated character
box.

9=1 Blink Cursor. This bit will cause the cursor to blink.

8&9=0 Normal Cursor. The printer will no-op this cornnand.

10100 LOAD ADDRESS COUNTER LOW

This conmand, followved by one data word, will load the & bits of
the data word into the 8 low crder bits of the address counter.
This command will enable cursor display (at the screen location
associated with the value in the address counter) if the cursor
had previously been blanked due to a busy condition,

00100 LOAD ADDRESS COUNTER HIGH

This comnand, when followed by one data word, will load the data
word into the high order bits of the address counter.

01000 START OPERATION

Yhen this comnrmand is sent to a printer, the printer will go
enabled. Upon conrletion (or termination) of the operation (as
specified in the & bit order register) the printer will return
Status Available in Poll Response. Order Complete Stztus will be

set. To prevent control unit timeout, the device nmust complete
the operation, except for Print Crder, within 500 rilliseconds
(excluding the duration of any intervening disable tire). While

the printer is enabled, the printer must treat as invalid any
cormand other than Poll, Reset and Start operation (Abort Order).
The printer will switch to the disabled state when Status
Available is set.
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To allow for control unit error recovery, the printer must appear
enabled to the control unit immediately (within 20 usec) upon
receiving the Start Op Command. Upon receiving the Start Op
Cornirzand, the printer nmust test the Poll Response Register (bits
6,8,9,&10) for zero. If zero, the order will be executed:; if
non-zero, the printer nust ignore the Start Operation comnmand and
repain disabled. TT/AR will occur.

This comnand will be no-op'd (treated as spare) by the display.

01110 IKSERT BYTE

This conmand will cause the display to accept the following data
word and pleace it in the buffer storage at the location indicated
by the current value of the address —counter. The original
contents of the storage locaticn is shifted one location ahead.
This sequence 1is continued for each successive location until a
null character or attribute is found, or the I/0 address counter
steps to <zero (in which case the character that formerly resided
in the last addressable location of storage will be 1lost). Only
one data word may follow this comnrand. During the time that
shifting takes place, the display will be busy. Refer to Clear
connmand. Op Conrplete is set when this command is completed. At
this time the zddress counter is pointing to the last character
moved unless the command terrinated at an attribute, in which
case the address counter will be pointing to the attribute and
the character which was located aheazd of the attribute and the
character which was located zhead of the attribute will be
permanently lost.  Thke insert operation will not terminate
prematurely if a buffer parity error 1s detected. Upon
completion of this command the lMask register and Pattern register
must be relcaded by the control unit prior to the next Search or

Clear conmand. The extension attribute buffer is also shifted
with the contents of the lask reg being inserted at the initial
current address. For 3178 Display, this command will terminate

at address X'7D0' if no null or attribute is found.
This command will be no-op'd by the printer:

The address counter nmust be set toc within the Read buffer before
issuing CLEAR, SEAECH or INKSERT.

10000 SEARCH FORWARD

This command, when followed by a "pattern" datz byte, will cause
the device to search each buffer storage location starting at the
current value of the address counter until a byte that satisfies
the mask and pattern is found. The address counter will contain
the value of the address in storage of the first satisfying byte
found. If no satisfying bytes are found, the Search conmand will
terminate at address 0. (For printers: Low order Address Counter
bits equivalent to installed buffer will be zero.) To allow for
19



control unit error recovery, the device must appear busy to the
control wunit immediately (within 20 usec) upon receiving the
Pattern Byte, wunless the operation is completed and OP comnplete
is posted in the poll status. For 3178 Display, this command

will terwminate at address X'7DO' if no satisfying bytes are
found,

The address counter must be set to within the Read buffer before
issuing CLEAR, SEARCH or IKSERT.

10010 SEARCH BACKWARD

This comnmand operates in a similar manner as the above Search
conmand. If no csatisfying bytes are found, the search will
terminate one location past address zero (all address bits
implemented set to 1). For 3178 Display, this command will
terminate at address X'0Q4F' if no satisfying bytes are found.

To allow for control unit error recovery, the device nust appear
busy to the <control unit iemediately (within 20  wusec) upon
receiving the Pattern Byte, unless the operation is completed
and OP complete is posted in the poll status.

llote: The two Search comnands will indicate completion of the
operation by setting bit 9 in the status response word to a Poll
command. A buffer parity error detected during a search menory
cycle will cause the search to terminate. The address counter
will be pocinting to the location containing the byte with Dbad
parity. Op Complete (bit 9) will be set, and Device Check (bit
8) will be set if not inhibited due to &z previous Device Check.

The address counter must be set to within the Read buffer before
issuing CLEAR, SEARCH or IHNSERT.

1.4.4 Device Feature Conmcands (Bits 6, 7, 8, and 9)
For Displzys:
The "Feature Error" latch is set for the following conditions:

1. A feature does not acknowledge a VWrite type comniand or date.

2. A feature does not respond to a Read type comnand.

3. A feature requesting Poll service does not respond to this
Poll.

For case 1, the display will set bit 11 - "Feature Error", but
respond with TT/AR. For case 2, the display will respond with an
"all zeros" data word with bad parity (bit 10=0). (The Mall
zeros®™ data word will actually contezin the 9 bit byte from the
feature and may be non-zerc if the addressed feature, or one of
the other features, is malfunctioning.) The feature error bit
will be set. For case 3, Bit 11 returned to poll response,
20



1.4.4.1 A/N Keyboard Feature

The keyboard will only respond to a Poll.

1.4.4.2 Selector Pen Fezture
0001 POLL (See status response)
‘0011 READ ROW COUNT

Following a detect the selector pen will respond to this command
with 2 row count (in bit positions 4 to 9) indicating the
displayed row in which a detect occurred.

1111 READ SELECTCR PEN FIELD COUNT

Following a detect the response to this comnand is & count in bit
positions 6 through 9 that indicates the Selectcr Pen field
count at the time a detect occurred. * (The field counter is reset
to zero before the start of each row.) A Selector Pen field is a
detectable attribute folloved by a designator character.

Note: If either of the above two commands is issued after the

Reset comnand but before a detect, a Feature Bus TimeoutA will
occur.

01X1 READ FEATURE CORFIGURATION

Responds with feature zddress in bits 2 through 5 if feature is
present.

0010- RESET

The Reset command will reset all latches and registers in the
addressed device feature and nmnust be sent to re-enable the
selector pen for another detect.

1.4.4.3 Magnetic Reader Feature
© 0001 POLL (See status response.)

0011 READ DATA

The Read Data command is issued to the MHagnetic Reader when the
poll response word indicates that the Reader has data to send to
the control unit. The first datz word is sent in response to the
first Read command and the (Read-Response) sequence continues
until terminated by the control unit. The Magnetic Stripe buffer
address counter will increment for each byte of data read from
the buffer. The lagnetic Reader will determine when the last
significant byte of data (EOX) has been read. EOM will VDbe
returned on 2all subsequent Read Data and/or Read lultiple
comr.ands until a Reset or Clear command is received.
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If 2 read Data (or Read Multiple) command is issued after a Clear
or Reset comunand but before a card is read, a Feature error will
ocecur., :

1011 READ MULTIPLE

The feature will respond with four successive bytes of data. The
sarie restrictions as for Read»Data apply.

01X1 READ FEATURE CONFIGURATION

Responds with feature address in bytes 2 through 5 if feature 1is
present.

0010 RESET (RETRY)

The Reset comnand is sent following a control unit detected error
during the previous Magnetic Rcad comnand. The feature is
reenabled to the operator, hardware is reset, yellow and green
lights extinguished, and the red light turned on.

0110 CLEAR
This conmand is normally sent to re-enable the feature to the

operator. Hardware is reset, the yellow and red 1lights
extinguished, and the green light turned on.
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1.4.4.4 EXTENDED CHARACTER SET (ECS) AND

The

PROGRAMI!ABLE SYIBOL (PS) BUFFERS

Extended Character Set feature consists of an Extension

Attribute Buffer (LEAB) and the APL charazcter set.

iote:

Read and VUrite commands to this feature are affected by

the setting of bit 5 in the Base Control Register. Refer to the
Load Control Register comnand. ‘

0011

1011

1100

1010

READ DATA (EAB) (Display and Printer) - This conmrand
operates the same as the base Read Data Comnmand.

READ MULTIPLE (EAB) (Display Only) - This command operates
the same as the base Read HMultiple command.

CLEAR (EAB) - This command is not applicable. Refer to the
base Clear connrand.

WRITE UNDER KASK (EAB) (Display and Printer) - The "QO" bits
in each dataz byte fron the control unit corresponding ¢to
the active ("1") bits in the Mask Register are written into
the EAB at the address specified by the base I/0 Address
Counter. The "1" bits in the data byte from the control
unit are written into the EAB regardless of the mask bits.
The "1" bits in the EAB corresponding to the "0" bits of
the mask are not modified. '

URITE ALTERNATE (EAB) (Display and Printer) - Data bytes
following this command are written to the Dbase HRefresh
Buffer and the EAB alternately, starting with the Dbase
Refresh buffer. The base I/0 Address Counter is stepped
after the byte is written into the EAB. The write to the
EAB is "under mask"™ and operates the same as the UWrite
Under lMask command. Any number of bytes of data may follow
this command with no error detected if an odd number of
bytes is written.

liote: The Urite Under Mask and VWrite Alternate comnmands
have the following restrictions when writing large blocks
of data in burst mode to the printers:

1. If wupdates pass nmore than 512 bytes, they must be to
contiguous storage lccations. There is no lirit on the
size of these updates.

2. If an error results in retransmission of a buffer
update, 600 usec must elapse between the termination of
the original attempt and the subsequent retry.

3. If the buffer updates are between 257 and 512 bytes in
length with multiple address counter settings imbedded
in the data, 600 wusec nmust elapse  between such
updates.

4, Buffer wupdates between 1 and 256 bytes in length have
no restrictions.
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0110 LOAD MASK (Display and Printer)

The first data byte following this command will be stored
in a register and used to designate the bits that will be
cleared in the Extension Attribute Buffer when the base is
executing a Clear comrzand. "1" bits in the mask will clear
the corresponding bit in the EAB byte as the base hardware
clears the matching byte in the refresh buffer, This
register must be restored by the controller following an
Insert Cmd to the Base.

The Mask register is also utilized by the feature hardware
when executing the "Write Under Mask"™ and "Write Alternate"®
Commands. See above.

01X1 READ TERMINAL ID (Display only)

Data Bit Meaning

2 thru 5 Feature present (0111 returned)
6=1 APL ROS installed
7,8,9 Reserved

0010 RESET (Display only)
The RESET cormmand will reset all latches and registers in.
the addressed device feature.

Note:

The EAB Color Bits 2,3,4 at address 79 (Column 80 in the
indicator row) are defined as Color Switch Override Bits.,

When any of these bits are set to 1, the display is forced to
the state where the Base Color Suppression switch is on (mono
position), and the switch is disabled.

When all these bits are set to 0O's, the switch is enabled.
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COLVERGERCE FEATURL (adr. 1011)

This feature controls the convergence of the colcur CRT,

01X1 READ TERKINAL I.D,

Responds with feature address in bits 2 thru 5 if feature
is present.

1011 READ STATUS
Bits 2,3,4,5=1011 (feature address)
Bit 6=1 Enabled
Bit 7=1 Colour Default Switch active (monochrome)

0010 Reset

This command will reset the feature status latches and I/O0
address registers.

0100 Write I/0 Address Reg. High

The byte of data sent following this commahd will  Dbe
interpreted as shown:

(Only one byte of data will be accepted.)

2 3 4 5 6 7 8 9
A | ref buff adr bits 1-5
A A (vertical zone addr)
i ] ] i
i ] ] ]
N ref buff/backup store
A addr bit 0
I =1 ref buff
b =0 backup store
| =1 increment vertical addr
=0 increment horizontal addr

0110 Write I/0 Address Reg. Low

The byte of data sent following this command will Dbe

interpreted as shown:

(Only one byte of data will be accepted.)

5 6

H (Colour Bits) _
backup store bits 1,2 or:
ref buff addr bits 10,11

- - o m

———— ]

ref buff addr bits 6-9
(horizontal zone addr) or:
Spare

———— e - ———— T

—— e e e o e wm {A)

—— —— oo - - ———— —— === [\)

Spare
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11900

0011

1011

Write Data )

This command will cause the succeeding bytes of datz to be
loaded into either the reference buffer or the backup
store depending on the setting of the select bit in the
convergence I/0 addr counter (see above).

Datz words sent to the Backup Store contain only 3
significant bits, plus parity (a2 nibble):

2345 6789 P
0000 OXXX P Datz word to Eackup Store
XXXX XXXX P " " " Reference Buffer

A paximum of 64 bytes (128 nibbles) may be sent without
overwriting the selected storage.

Read Datsa

This cormand will return one byte (nibble) of datz from the
selected storace. '

Read lultiple
This conrand will return a maxinmur of four bytes (nibbles)
of data from the selected storage, under control of the two

least significant bits of the Convercence I/0 Address
Counter.
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Additional ECS Commands for Displays attached to a
3274 Control Unit using configuration support C

Add to Load liask Cnd: (Display Only)

Also, for Write or Clear (PS): This register will be used to
select the 1¢2 Ran synbol set to be updated. Only the three 1low
order bits are meaningful, except when colcur fecature is

installed, in which case bits 4,5 & 6 select the colour plane of
the PS specified by bits 7, 8 & 9. The forrat is identical to
Character Attribute - see section 4.,2.2.

PS*'s 2-7 are selected by bits 7,8,9 of lMask register set to
b'010'-b'111'., Selection of "base" (b'000') or APL (b'001') or a
non-implemented RAlL will yield the following:

PS Command: Device Respohse:
Urite TT/AR
Clear TT/AR followed by Op. Complete

If a second dataz byte follows this command it will be loaded into
the Suppress Skip ERegister. Bits in this regzister are defined =zs
follows:

Data Bit Function

2 Suppress Skip - Cntire Screen

3 " n. PS Font #7

i it n L L 6

5 " " ” n 5

6 n n (1] n 4

7 1 " ". 11 3

8 n " 1" n 2

9 Pluggable ROS (APL)

The raster skip following a2 character row will be suppressed
whenever one or nore of the syrbols in that row is displayed fron
a PS font (or ROS) designated as Suppress Skip.
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. .splay supports PS, the following comnands (to ECS

be honcred:

~-TLINAL ID

Meaning

Feature present (0111 returned)
Plugsgable ROS instzalled
0 PS Fonts Instelled

2 n 1" "
l; n n 1n
6 n n n
Reserved

will reset Op Complete stetus in the feature.

TITETUS
zrnand -is sent by the contrcller to determine if the
is "busy" (see Clear PS comnand) or to read the

.le ROS ID.

Six bits in the response are assigned:

Busy - Other bits are invalid

Kot Busy
Op Corplete

Pluggable ROS Identifier:

APL/Text
Feserved

Oper. Inds. only

ZLTA (PS)
~ogrannpable Font Buffer contains 9 data bits for each

.=n of storage.

The high c¢rder bit of the 9 bit byte

~egplay in column zero of the chareacter box.

..secutive datz words from the controller are combined
one location in the buffer. The second (odd) word
eight low order bits to be loaded in the location as
~ed by the I.0. Address counter. The first (even)
zontains the high order bit to be stored in the same

v
I
-

and is positicned in the low order bit position of
st word from the controller. A datz strear of even

words may be of any

lencth and will lcad data into

.tive 1lccations of the buffer, a store cycle &nd

AR

i

of the base address
pair of data words.
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The * I/0 address counter is used to address the
mmable Font buffer when . writing (or clearing). The
ller mnust load the I/0 address counter with the proper
ng address before writing the 32 bytes (16 slices)® of each
. The address for the first (top) slice of each syrnbcl
be the 7 Lo order bits of the refresh buffer code for that

shifted 1left 4 bit positicns (multiplied by sixteen).
order address bits will be ignored.

tes (12 slices) scometines

CLEAR (PS)

This connand is used to clear 2 symbol font buffer. The
clear operation sterts at the address specified by the
address counter and terninates at the end of the 192 synbol
progranmable font LRAl’. Op Conpl. status will be set in the
feature at the end of the operaticn. It is reconnzended
that the controller set bit 7 in the Control Register prior
to issuing this comnand, and that the controller refrain
from sending any connands (except Poll, and Read Status to
this feature) to the display while the clear is in process
because this conrand utilizes the Base Address Counter and
any conmands that alter the contents of the Address Counter
may screw up the PS Clear.

The controller uccde is responsible forlinhibiting display

issuing any write command to a PS font. Refer to 1.4.3 -~
ontrol Register coumrand.
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SECTION 2. PRINTER COHNTROL

2.0 GENECRAL

This section defines the additional control provided for printers
by means of preassigned register space in the printer buffer in
conjuncticn with a subset of the above described coax commands
for reading and writing this buffer.

The commands recognized by the printer are:

READ WRITE
00001 Poll 10110 Load lask
10001 Poll/Ack 00010 Reset
00011 Read data 01100 Write data
00101 Read Adr. Cntr. Hi 00100 Load Adr. Cntr. Hi
10101 FEead Adr. Cntr. Lo 10100 Load Adr. Cntr. Lo
01001 Read Terminal Id 01000 Start Operation
01101 Read Status 00110 Cleer

0011 Read data (EAB)(Adr 0111) 10000 Search Forward
- 10010 Search Backward
01010 Load Control Register
1100 Write Under task (EAB)
(Adr 0111)
0110 Load Mask (EABR)(Adr 0111)
1010 Write Alternate (EAB)
(Adr 0111)

The operaticn .of these cowwmands is described in preceeding
sections of this document. Other comnrands, including - all
comuands to other than the base address, are invalid. Invalid
read type cornands will return an all zeros data word (with bad
parity - Bit 10) and invalid Write type comnands will (may)
reset the previous comnmrand. If no other command or data word
directly follows the invalid Write command, TT/AR take receipt of
the wending sequence. Invalid commands include printer no-op
courands. Commands other than Poll, Reset and Start Operation
(Abort Order) will be treated as invalid while the printer is
enzbled or busy.

2.1 PRINTER REGISTEER SPACE

The first 680 bytes of the printer buffer are used as register
space to store controcl information. The first sixteen bytes are
used for printer output to the control unit. The next 64 bytes
are used for control unit orders and instructions to the printer,
Protocol prohibits the Control Unit and the Printer from altering
each others' OQOutput Area (except at POR time), The assignnent
is:
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ADDRESS LENGTL DEFIKRITION

(hex) (bytes)
Printer Output Area
0000 1 Status
0001 1 Switch Status
0002 1 Key Input Code
0003 1 Sense
0004-0005 2 Message Length -
0006-00009 4 Feserved
000A-000F 6 Terminal ID
Control Unit Output Area
0010-0011 2 liode
0012-0013 2 lessage Starting Address (IliSh)
0014-0015 2 l'essagce Length (ML)
0016-0017 2 Order
0018 1 liaxinun Presentation Pesition (liPP)
0016-002F 23 Reserved
0030-003F 16 Alias Table
00L0-0049 10 Feserved
004 A-Q04D 4 x Test lMessage Area
OOUE-OO4F 2 Reserved for Control Unit use
Kote: For the printer Register Space Bit definitions, Bits 0-7

correspond to Interface Data Word Bits 2-9.
2.2 PRINTER OUTPUT AREA

2.2.1 Status

The Status Bits zre defined as follows:

Reserved

Bit 0

Bit 1 Data Check

Bit 2 Order Complete

Bit 3 Equipnent Check

Bit 4 Intervention Required

Bit 5 Sense Data Available

Bit 6 Input Code Available

Bit 7 Switeh Transition (Valid)

Data Check-Bit 1 - Set, with Order Complete, when the printer
detects a parity check in the messase buffer (not Register Space)
while printing or loading PS.  Reset when enabled. In LU1 mode,
printer 1is allowed to set this bit while executing non-print

date, and printing need not complete (but bit 2 must be set
anyhow).

Order Complete-Bit 2 - Set when the order, as specified in the
two byte Order Register, has been corpleted or terminated.
Reset when the printer is enabled.®
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Equipment Check=-Bit 3 - Set when 2 printer detects a “Permanent
Error™ condition. Cleared by a successful POR. A permanent
error results when the printer detects 2 parity error or invalid
parareter in the control unit output area (Printer Register
space), If invelid parameter, Status Bit 5 will also be set, and

Sense code '04' - Order Reject' will be loaded.
ADDRESS LENGTH DEFINITION
(hex) (bytes) ‘

Printer Output Area

0000 1 Status

0001 1 Switch Status
0002 1 Key Input Code
0003 1 Sense
0004=~-0005 2 lessage Length
0006-0009 4 Reserved
0O00A-00OF 6 Terwminal ID

Controller Output Area

0010-0011 2 FHode

0012-0013 2 llessage Starting Address (FSA)
0014-0015 2 Message Length (NL)

0016-~0017 2 Order

0018 . 1 Maximun Presentation Position (liPP)
0019=-002F 23 Reserved

0030-003F 16 Llias Table

0040-00409 10 Feserved

004A-004D 4 Test llessage Area

OOLE-QOOLF 2 Reserved for Control Unit use
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Intervention Required-Bit 4 - Set, after a device determined
delay, when an operator recoverable (without POR response)
condition occurs. Reset when the above condition is removed.

Mote: The control unit is not allowed to alter the printer print
buffer or the Control Unit Output Area after receiving IER,O0C
status, until receiving IR cleared status,

Sense Data Available-Bit 5 - Set when new sense data is loaded
into the sense byte and reset when the printer is enabled.¥

Input Code Available-Bit 6 - Set when new input code is 1loaded
intc the input code byte and reset when the printer is enabled.®

Switch Transition-Bit 7 - Set when any valid transition of the
applicable switches on the printer operator panel occurs and
reset when the printer is enabled.¥® lNew status of the operator
panel switches is stored in the switch status byte.

#(Provided Poll Response is all zero. Refer to Stert Op commuand.)

The Status Available Bit (in Poll Response) is set when any of
the above status bits zre set or when Intervention Required is
reset, Transition of two or more status bits may occur for one
Status Available Poll Response.

Defined combinations of status'bits are:

Status Occurance
Bits

2 Print, SSA or Abort Order with Print Order
successfully completed

Data Check while printing. Print conpletes,

Printer Register Space Check following Start Op
Comnrrand

IR condition while idle

EC condition while idle

Print Order terminated due to IR condition

Print Order terminated due to Sense condition

Print Order terminated by an Abort Order

Print Order terminated due to Equiprent Check

Print Order terninated due to invalid parameter in
Control Unit Output Area

N -
w N

NNV NDWE
(S =

v ©

w w
(9]
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bultiple failures or other undefined berror conditicns may result
in-other combinations of Status Bits being generated.

The print operaztion in process will be terrminated whenever
Equipment Check, Intervention Required, or Sence Data Available
are set. '

2.2.2 Switch Status

This byte —contains the current status of certzin operator panel
switch positions., WVhenever positions of LONO/DUAL Case,
SINGLE/DOUBLE INDEX and 8/6 LPI switches are altered by an
operator the Status Bit 7 (Switch transition) is set and new
switch status is loaded into this byte. '

Bit 0 thru 2=zEKeserved

Bit 3=0 Colour cefault switch on-Base colour (Fld Attr)
=1 Colour default switch off-Base colour suppressed
Bit 4=1 Colour cartridge resident (or no cartridge)
=0 Monochrorne
Bit 5=1 LiONO/DUAL S% in DUAL position
=0 MONIO/DUAL SV in lNONO position
Bit 6 SINGLE/DQUELE SVW in DOUBLE position

1
0 SINGLE/DOUBLE SW in SINGLE position

Bit 7=1=8/6 SV in & LPI position
=0=8/6 S¥ in 6 LPI position

2.2.3 Input Code

This byte will be loaded by the printer when a switch that
initiates host and/or control unit intervention is actuated or
timecut/no PA's installed condition occurs. The following four
input codes are defined for the printer:

X'50' = Attention
X'5F' = PA 1
X'5E' = PA 2 o
- X'5D'" = No PA Keys Avzilable/Actuated
Attn is allcwable only in Printer SLU Receive state. Attn does

nct terminate the order in process or alter the printer SLU
(Secondary Logical Unit) send/receive state.

PA1, PAa2, and Ko PA are allowable only in printer SLU send
stete, Printer SLU will assume receive state upon disabling and

returning the Input Code. No PA code may be sent after timeout
in send state.
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2.2.3.1 lore Input Code

X*69"' Query Reply

This code indicates that the printer has received a Read
Partition Query and the contrcl unit is directed to transmit a
canned reply. The reply generated by the control unit will Dbe
identical to the LU3 version, and will be 1limited to Character
Set, Hilite, Colour, and Uszble Area.

X'6A' Query Reply, extended

Sarne as above, except that additional response paranmeters-
in structured field fornzt-have been loaded by the printer wucode
into the message buffer. The date will start at address
X'50' with the length specified in address 0004,0005. A maximun
of 256 bytes is allowed.

X'6B' Query Reply, Other

This Input Code is provided for devices that don't conform to
the *69' Query Reply criteria. The entire Reply, conuencing
with the appropriate Fli header, will start at address X'50' with
the length specified in address 0004,0005. A maximunm of 512
bytes is zllowed.

Hote: A Query HKReply input code must only occur with Order
Complete and no error status bits (bits 2 and 6 in status regq
set).

lote =zlso: The printer will return Sense X'02' if the FRead
Partition Query Structured Field is not the last (or only) SF
in the c¢hain. If LIC 4is not indicated on an otherwise

acceptable Read Partition Query Start Op, the printer must 'hold®
the Sense or Input Code reply until the next Start Op, and:

1. Retprn appropriate Query Reply Input Code if this is (or a
subsequent) Start Op indicates LIC and the RPQ is still the last
SF (null RU case).

2, Return Sense 702" if additional data is received (with or
without LIC).

3. Purge the Query Reply if FIC is received prior tobLIC.
2.2.4 Sense Date

This byte will be loaded by the printer when the printer has
sense data to be sent to a host via 2 control unit.

Vhen this byte is available, status bits 5 and 2 will also be
set,
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X'01' Cancel . :

This code indicates that the Cancel key 1is depressed by an
operator in order to cancel printing. The printer will
imrediately terwninate printing in process. The Cancel key is
only active betwecen First Segment of First in Chain and Last
Segment of Last in Chain. If a Print Order is in process the
printer will return Cancel and Order Conplete. If a print order
is not in process, the printer will wait for the next Steart
Print and: If FSFIC, ignore the Cancel; If not FSFIC, abort the
print and return Cancel and Order Cornplete. Controller is
responsible for purging remainder of the chain after receiving

CAKCEL. The next SCS START Print sent to the printer will be
FSFIC. ’

Xr'o2? Invalid Parameter '
This code indicates that an invalid control paramcter is found
in the SKA character stream by the printer.

X'03! Invalid Structured Field

Set only during LU1 FMH Print if the printer detects an invalid
SF within a valid FLH.

X'04*' Order Reject ;

Set when printer detects an invalid order or parameter in the
Control Unit Output Area. Status bits 2,3 (and 5) will be set.
Printers are allowed to return Sense '04' (Sans equipment check)
in non-LU1 rode if invalid parameters,

X105 Illegal PS Selection E ' = -
Set, in LU1 mnode, when byte 6 or 12 of the Load PS Header
specifies a non-existant PS Ranr or Plane,

X106 Illegal Alias Selected

Set, in LU1 mode, when an SA (X'28') control code references a
PS LCID which does not exist.

- X'07Y Invalid FUH .
Set, in LU1-FMH mode, if the printer doesn't 1like, or can't

hack, the FlI Header. (Invalid SF types within a valid FEE are
rejected with X'03'.)

2.2.5 Printer ID

These bytes, logded by the printer, contain the unique device
paraneters that are significant to the control unit and/or the
application progran. Definition of these bytes is as follows:

Bvte 0OC
Bit 0=1 Extension Attribute Buffer Installed
=0 Kot Installed
Bit 1=1 APL/3289 Text Print Feature Installed
=0 HNot Installed
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Kote: Bits 0,1=1,1 indicate full APL capability via the
Extension Attribute Buffer (a la 3287) and
Bits 0,1=0,1 indicates 3289 "Text Print Feature"
Bit 2=Reserved

Bit 3=1 LU1 EBCDIC feature installed
=0 liliot Installed

Bit 4,5 and 6 Logical buffer size:

001= 960

010= 1920
011= 2560
111= 3440

110= 3560 (Mod 5)

Bit 7=z1=zPrinter (Unit ID)
=0=0ther (Unit ID)

Additional Terminal ID definition for printers attached te a
3274 Control Unit using configuration support C.

Printer ID bytes have been expanded from '0C? - '0B! - '0F"'.
Previously defined bits have been preserved for compatibility.

Byte '000B? bits 0-3 Printer 'Type'

'0000' 01ld Type

'0001' 3287 with Ext. colour and/cr PS
'0100' 3268

'0101' 3230

0111 3262

='1001"' 5210

bits 4-7 Character set ID for font 001
='0000"' APL.
all other codes Reserved.

Printer 'Type' definition:

bits 0-3 0001 0100 0101 0111
Type : _ liatrix Hatrix Hatrix Non-matrix
MPP 132 132 132 132
MFL 102 127 127 127
PEL space horz (x10-3)in. 10 10 6.25 00
PEL space vert (x10-3)in. 15 15.625 6.25 00
PELs/cell horz 10 10 12 00
PELs/cell vert 8 8 1€ 00

Hote: Printer type 0000, with EAB - same definition as 0001,
above, Printer type XXXX, without EAER - Don't Care Conditicn.
(Control Unit will ignore 'type' and highlight ID's)
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Printers whieh do not support APL/TH (48 character belt
installed, for instance) are zllowed to 1lcad ID type '0000', no
EAB, prior to POR response.

Note =also: Printers of Type 0010 and zbove will implement an
additional byte of ID as follows:

Byte 000A: (other bits reserved, must be zero)

bits 0,1,2 = 000 No highligchting supported
= XX1 b'01' highlight (blink) supported, sorehow
= X1X b'10' highlight (reverse) supported
= 1XX b'11' highlight (underline) supported
bit 3=1 Translate Table Required#®
bit 4=1 DCA=L2 Supported
-bit 5=1 FliH Subset 4 Suprorted .
bit 6=1 *Local' Save/Restore SF and Query List SF supporte

Ellote: The controller will only test this bit if he (the
controller) is configured for EDS.

Note: Printer type 0000, with or without EAB, and
Printer type 0001, without EAEB:

DSE/DSC highlighting not supported.

Note also: If Bits 0,1,2 = 1,0,0 and no highlight support
indicated (or implied =~ type 0001) and no colour support
indicated (byte '000E, bit -2), then the control unit is

prohibited fror using - via comrnand - or referencing - via order
- the EAB.

byte 0C
bit 2=1 PS installed
byte 0D
unchanged (Buffer size)
(Hote: 4K base buffer req'd for PS)
byte OE
bit 0,1 Reserved
bit 2=1 colour supported

If bit 0 of byte '0C' is also set (EAB installed),
then Extended Colour is supported.

bits 3=7 Reserved
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byte OF PS characteristics

bits 0-1 single/triple configuration
00 Reserved
01 2 PS installed (2 and 3)
10 4 PS installed (2,3,4,5)
11 6 PS installed (2,3,4,5,6,7)
bits 2=7 triple plane addresses by bit:
Txxxxx triple installed on PS number 2
X1xxxx triple installed on PS number 3
Xx1xxx triple instazlled on PS number 4
XXx1xx triple installed on PS number 5
XxuXx1x triple installed on PS number 6
xxxxx1 triple installed on PS number 7

Byte 0D Buffer Size (Base Buffer)

Xxro8!
Xr1o0!

2048 Buffer
4096 Buffer

" u

Byte 1 will be set to the equivalent value of the high order byte
when the size of the printer buffer installed (plus 1) is counted
in 2 byte binary format. The EAB, when instzlled, will be of
equal size as the base buffer,

Byte OFE Reserved

Byte QF Reserved

Hote: The control unit dis not responsible for testing the
validity of combinations c¢f printer ID bits.

2.3 COLKTROL UNIT OUTPUT AREA

2.3.1 kode (2 bytes)

The nnode bytes define in which data stream mode the Subsysten is
operating. The mode remains in effect until overlayed with a new

mode. The pmodes are defined as follows:

LU2/3 Mode - The 3270 Data Strean is supported under SHA. (See
Section 4.1). .

3270 lode - This mode zllows usage of the 3270 Date Stream over
BSC and 3272 loczl channel attachmnent. (See Section 4.1)

LUl _llode =~ This mode zllows usage of SCS, DCA-L2 or Structured
Field Date Streams. (See Section 4.1.1)
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Byte O:
bits O=4=Reserved
bit 5=0 =For Print Order LU1 rnode: SA control code ('28") to
be treated as invelid by the printer.
bit 5=1 =For Print Order LU1 mode: Printer to execute all the
control codes he understands

bit 6 zReserved
Note: The control unit pronises to set Bit 5=1 for Print
LU1-FMH. :

Byte 1= Bits 0, 1 & 2 = Reserved

Bits 3 anc 4

00=Host Direct Print

01=zHost Initiated Loczl Copy (including BSC Copy commn:and)
10=0perator Initiated Local Copy

Note: Either 00 or 01 may be used for ESC Copy comnand.

Bits 5 thru 7
000=No lode (Refer to Section 2.3.3 for use of this code)
001=3270 lode (Conrntrol Unit Output Area from X'0010"
to X'0018' used)*®
101=LU3 kode (Control Unit Output Area from X'0010°
to X'0018&"' used)*
110=LU1 liode (Control Unit Output Area from X'0010°
to X'0017' used)
For LU1/FlH, Output Area '0030-'003F', =zalso if ID '0000' bit 2
and '00Q0E' bit 3 set.

#The data stream for these two modes appears the same to the
printer.

The validity of the control unit output area and irmplemented

functions wvary arong nmodes. The dependencies are sumparized
below:

Cancecl Kevy = Active only in LU1 mode (see last note under Print
Parameter).

Prczran Attention Kevs (PA 1&42).- Active only in LU1 lode.

2 Prirt Function - Active in LU3 and 3270 Hodes only.

2.3.2 kESA and LL

The lessage Starting Address Bytes specify the buffer address
where the @©message buffer starts from the message length Bytes

specify the size of the message buffer to be operated on by the

printer, In LU1 liode print data will wrap from the end of the
implemented buffer to zddress X'0050°'.
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If ML = zero for Start Print order, the printer will suppress ény
printing and return order conplete.

2.2.3 Order

Two bytes are used zs the order bytes to specify what operations
will be performed by the printer. The first byte contains an
order and its parameters are specified in the second byte if
applicable. Order conplete staztus will be set upon completion of
the operation. The order will remain loaded until overwritten
by the next order. The. order will be examined and executed
follcwing a Start Op Commnand, providing therc is no pending Poll
Response Status. Refer to Start Op Cowmnand.

The .printer rust test the mode byte prior to executing the order.
The following mode changes have unique significance:

any =--> Ko lode: P& & Cancel keys deactivated, printer SLU
enters or renains in receive state. LU1
parameters and any pending P2 input will Dbe
‘reset. Unique conditions associated with the
previous mode will be reset,

LUT -=-> LU3,3270: Previous LU1 parezmeters saved, PA saved.
any -=> LU1: Previcus LU1 parapeters, if any, restored.

Bvte 0 X'01'=Abort
X'02'=Systen Status Available
X'03'=Print
X'04'=Load PS
X'05'=Load Translate Table

Byvte 1 Paraceters for Orders

Abort ('01')

This order causes the printer to terminate the print c¢rder in
process, llo parzmeters are avzilable for this order. Following
receipt of this order the device must respond with one, and only
one, Order Complete. The printer will ignore an abort order (and
remnain enabled) if no print operatiocn is in process. The control

unit may only send this order following a 'Start Print? Start
Operation and prior to receiving Order Couplete. The control
unit may not change the licde when sending this order. The Abort

order will be valid during a Load PS order.
The controller is responsible for resetting the aliases for all

PS's affected by the Abort. The printer is responsible for
executing deferred clears (if any) fron previous load PS orders.
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Systern Status Available ('02%)

X'00¢ liay be used by control unit to indipate lMode change.
102! Indicates that the printer SLU enters the send state.
Xt03! Indicates that the printer SLU enters the receive state.
Lote: Outstanding PA indication will be cleared whenever the

printer SLU returns to receive state.

lote: '02' and '03' will only be sent in LU 1 mode.

Print ('03"')

Printing of the message buffer specified by the HSA and KL will
be performed by the printer. Refer to 4.1.1 for code points.
3270 like print function will tzke place in any modes other than
the LU1 & No liodes. See the 3270 Cormponent Description for
'buffered printer' only. If the message starting address does
not contain an attribute character, a backward Search for an

attribute mnust ©be performed conmmencing from the end of the
current nessage buffer, '

In the LU1 Llode the message buffer contains both control
characters (with or without their paraneters) and graphic
characters. The printer will zccess I/0 codes from the beginning
of the mpessage buffer to ‘the end of the nressage buffer
sequentially. L chzracter will be printed if it is a graphic
character &and the control function will be performed if the
control character is supported.

If Ko liode is specified, printer will suppress any printing.
Order conplete will be returned.

The following parameters are defined for the print order:

Bit 0=1 Extended Order Paraneter byte valid
0=0 Extended Order Parzmeter byte not used: all zero value
assunmned
Bit 1=1 First Segrent of First in Chain
Bit 2=1 Last Segrent of Last in Chain
Bit 3= Reserved
Bit 4=1 Print with Extension Attribute Buffer
4=0 Print without Extension Attribute Buffer
2=0 Use EAE value (bits 7,8,9) tc select character set
=1 Use EAB value and EACT to select character set

31



Bit 5&6 Dual/lionocase
00O=Machine Default as configured
O1=lionocase
10=Dualcase

Bit T%=1=Ignore lL, E!N and CR and print space for then
=0=zHonor KL, ElY and CR (3270 non line length format)

Ellote: I’PP does not effect honor of NL, EL and CR. Honor is
only defined by Bit 7. FF is honored regarcdless of Bit 7
setting, but only when it is encountered at the left margin
print position. Wihen FF is not honored, a space is printed,

iote: Bits 1 and 2 valid in LU1 mode only. Bits 5,6 & 7 valigd
in non=LU1 modes only.

llote: Bits 1 & 2 are used tc control the operztion of the Cancel
Key. Cancel is allowed, in LU1 mode, from Start Print of first
segrent of First Chain until Order Complete on last segment of
Last in Chain. Also, the controller rmust set bits 5 and 6 to 10
(Duzlcase) for SCS. See additional note on page 31.1.

2.3.4 Maxirgun Presentation Position (1lIPP)

The MPP specifies the maximum print position per line. If zero, .
print full width as determined by hardware. The KPP byte is
loaded by the control unit in all modes except LU1 liode.

2.3.5 Extended Order Parareter

bits 0 and 1 = Reserved

bit 2=1 Begin Bracket Flag. Valid only in LU1 mode and
only if device has indicated support of FliH
Subset 4 (bit 5 of ID byte '000A'). .

KNote: The control unit will set bit 2 (to 1) when the outbound
RII carries Begin Bracket and first-in-chain (LU1 session only).

bits 3 thru 7 = Reserved
2.4 PRINTER RECOVERY ALID OPERATOR PALEL

Yhile idle, and Enabled (with no Equipment Check pending), the
printer will run a timer and periodically (10-60 sec.) disable
and return 'status available!' (bit 6 Poll Response). The control
unit will read the status register, compare the contents with

the previously returned status, and re-enable the printer. The
printer will indicate 'sybsystem not ready' whenever disable
lests longer than 60 seconds. 'Sybsysten not ready' indication

will be turned off when the printer is again enabled.

Hote: Vhen bit 4 of the Print Order Parameter is set to 1
(Print Extension Attribute Buffer), bits 1, 2, and 3 are
defined as follows: .
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Bit 1 Reserved

Bit 2 Reserved

Bit 3 = 0 Bzse buffer codes '01' through '07' are interpreted as
control codes regardless of EAB values

Bit 3 = 1 Base buffer codes '01' throuzh '07' are interpreted as

control codes when EAB=XXXXX001 (APL)
Code '00' (Null) is valid regardless of any character or field
attributes _
Character attributes of XXXXX001 select the APL character set.
A1l other —character attributes select the base <character set.
Extended field attributes are ignored. The control unit is not
to issue a Start Print with bit 4=1, if the device does not have
an EAB (ID byte 0, bit 0).

Additional Definition for Extended LU1 Printers

Print Parameter, Fl'H Data Strean

Bit 7, previously set to '0' in LU1 mode, will be used to
indicate FlIH date streamn.

Print Crder, LU1 mode, FliH, will be loaded only if the printer
has indicated support via ID byte 'O0OE', bit 3. SCS mode rules
apply, except as noted herein. ASCII is not allowed.

If FIC, the FMH is located at MSA.

If not FIC, the printer will continue processing the data streaxn.
One and only one FHE is allowed per chain, and the first FLE
Print Order after a mode change or previous EOC will specify FIC,
The control wunit prorises to perpetuate the FIC bit 7 setting
(either '0' or '1') for all print orders in that chain.,

If LIC indicated, the priﬁter will return order complete, sense
'o7! if the datz in this chain is insufficient to constitute a
valid FHH.

A mode change, FIC Start Op, or abort without a previous LIC
Start Op is wvalid. The printer will termninate any paraneter,
header, or data processing without generating error status.

Refer to GA23-0061, chapter 1,
for the definition of the F!H1 LU1 Structured Fields.
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Load PS (ro4r)

PS Structured Fields (modified) will be passed to the printer in
segrnents and loaded in the data buffer. Each segment loaded will
be stored by the printer upon receiving Start Operation.
Synchronization will be achieved by the printer posting status
available-~-order complete, This process will be repeated until
all Load PS structured fields are transferred to the printer.
Loec S Headers may occur at other than the liSA. The host data
stream may contain many Load PS structured fields to multiple
PSs or planes in a "scatter 1load" application, and these
structured fields may be concatenated in the buffer for one Start
Op. with nmultiple headers.

The PS buffers will be cleared by the printer before responding
POR.,

Significant fields in the PCIA are:

- lode = host direct load, LU 2/3 or 3270

- liessage Length = variable

- liessage Start Address = variable

- Order = Load PS (x'04')

Parameters:
Bit 1 1 Beginning of first SF (Load PS Hdr at liSA4)

0 Continuation of previous Load PS order,

or start of a new SF if previous ended in

'FF', or maybe just 'FF'.
Other bits are reserved (must be zero)

Kote: & load PS order with bit 1 = 1 or azny other order will
cause the printer to terninate a prior loasd PS order without
forecing error status to be set. :

Each 1lcad PS order must complete within 2 sec. To maintain
subsystemn performance, load PS ordercs contzining 3K bytes of date
should complete (as far as the control unit is concerned) within
one second. The 'Lcad PS Header' will preceed the slice data.
The controller promises not to split up either the header or the
character/slices groups when the structured field continues
from one buffer lcad/start op. to the next. The end of the
structured field date will be flazged by 'FF' in the n+1
character position.

If & parity error occcurs while reading in the header or data,
tdata check? status will be set and the 1load PS order
terninated. Deferred clears for previously affected RALKS are
not to be lost. :

The printers are allowed to terminate with Order Counplete/Crder
Re ject, sans Equipment Check, if (when) they detect invalid
pareneters within the Load PS header, or invalid character
addresses or incomplete slice fields within the data. Also,
printers eare zllowed tc return Sense '04' in non-LU1 mode if
invalid parzmeters are detected in the Load PS header.
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Load PS Header (and data)

IBYTE!BIT| CONTENT ! MEANING IXEY |
] ] i 1 ] 1
! ] ] ] 1 ]
i 0 | 0 IBasic/Ext] Basic or extended forn i C |
! ' | briv | - Extended foru (10 byte hdr) H !
! ] ] ] v

] 1 ] [ ] ’
| ! 1 1 CLEAR | Clear PS RAN/Plane ! !
! ! ! b'o! i = Do kot Clear PS RAl D
| | i b1 | - Clear the PS RAl Specified ' i
] ] 1 ] ] ]
] [} ] ] I !
] i 2 | Skip ! Skip Suppress ! |
' ' i br'o? | - Suppression off ! P
H i i br1t ! - Suppression on ! !
] ] ] ] ] ]
] ] ] ] ] - ]
i 13-71 TYPE | ES Dataz Format Type ! !
i i1 31 bro ! ' '
! f4=-71 ! Frinter unique type: O
] ' ! X'57,16"| - Colunn loading (fror left to right | !
! d | | hi order bit at top) H |
' ! ' ' - Reserved or not supported ! '
i ] ] ] ] ]
[] [] ] . 1 ] 1
I | LCID ! Local Coded Graphic Char. Set 1ID H d
i i -1 (ALIAS) | - X'40' thru X'EF! i c |}
i | ! } - X'FF' indicates RAl associated with ! g
i i i i this LCID is free ' :
H ] ! | - Others are reserved . ! !
| 1 g ' (X'FO' - X'FE' for ROS sets) ! !
] ] ] 1 ] ]
§ 1 ] ] ] 1
P2 ! CHAR ! Beginning EBCDIC Code Point d f
i | ' ! X'41' thru X'FE! I C |
! i i | inclusive ! !
] ] ] ] ] i
1 i ] ) ] ]
3 ! RAYL ! PS set ERAl number IC/P|
H | ' !} (xXtr02' - X'07') ' \
i 1 ] ] ] ]
] 1 ] ] 1 !
KEY:

C - The controller is responsible for checking the validity of

these bits/bytes.

P - These bits/bytes have significance to the printer.

C/F -

Both of the above,.
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!BYTE!BIT! COLTENT ! HEARING 'KEY |
[} ] ] : ] ] }
] 3 ' 1 ' t ]
Pu ip-length | Length of parameters for extended form.| |
! ! ! X'06' | This includes the length paraneter 1 c
i H H ! itself. ! !
§ ] ] ] ] ]
] ] ] 1 t i
i 5 1 0} APL | =0 All Points available S
' i ! ! =1 Kot all points available H ]
] ] 1 [] . ] ]
§ ] I ] [} ]
] R CB ! =0 LCID compare 1 Cc
i ' ! ! =1 No LCID compzare ' !
! i ] ' H !
' 12 0B | =0 PS set is KBD selectable I C |
H ! | ! =1 PS set is not KBD selectable ! !
] 1 i [] § ]
] ] ] 1 ] !
H 13-71 RES ! RESERVED (must be zeros) ! !
i ] ] [] i ]
1] 1 ] ] 1 1
16 ! X ! Nurber of X-units in cell (10) i C
] ] [] [] ] ]
] ] ] ] ] 1]
Y A ' Y | Nunber of Y-units in cell (8) ! c !
] ] ] i i 1
1 1 ] ] ] )
I SR ! X'o0' | one byte codes O
] ] ] (] ] ]
1] i i ] i (]
! 9 l0-4}Reserved ! Must be zero ' !
] i ] 1 ] ]
{ ] ] ] § i
! 15=7! Color | Color planes ! !
] ! ! B'000' | - Single or all planes ic/P}
' ) ! B'0O1! ! = Blue ! !
| i i B'010' | = Red H f
H d ! B'"100' | - Green ' '
H ! ! Cther ! = Reserved ! !
i ' H H H i
This is the end of header.

IBYTE |BIT! CONTCLT | INEANING ] i
] ] 1 [] ] i
[] i ] ] ] ]
‘n x| ! Data | Character (internal code) ics/p!
lc+10s! | ! followed by 10 vertical slices ! !
1] ] i ] ] i
] [] ] ] ] ]
tlast | ! 'FF' | End of structured field iC/P}
! 1 1 i ] ]
1 I i i i ]

A1]1 LPSs are to be executed and the last LPS to & PS RAM defines
the state of that RA} relative to APA, LCID, etc. The last LPS
to a triple plane will define APA, etc. for all planes of that PS
set.
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Description of Printer Significant Bytes:
Byte 0O
Bit 0 - specifies extended header.

When bit 1 of byte 0 is set to a 1, any portion of the PS RAL not
updated will be cleared prior to executing & print order. If the
bit is set to 0, the selected PS RAll is not cleared. Thus
characters can be added to an existing character set. For a
triple plane set, only the plane(s) indicated is cleared.

Bit 2 (SKIP SUPPRESS) controls the vertical positioning of & line
of characters. The next 1line will "be positioned vertically
adjacent to the current line, if the current line contains cone or
nore characters from a PS set having SKIP SUPPRESS on.

Byte 2

Successive "characters" (11 byte groups) will be ascending EBCDIC
order,

Byte 3

The RAM number indicates the physical RAlI to be lcaded. Each RAH
nurber is related to an attribute - selection key defined for PS.
These relations are RAMN number 02 thru 07 equate to attribute
selection key PS & thru PS F respectively.

Byte 5

The APA bit, when set to a 1 implies that fewer than all points
may be displayed or printed to allow za performance gain for
specific devices, For example, 3287 NOT APL will attempt to
print all characters in one head sweep across the print 1line,
(used with 4 of 7x8 PS font).

Byte 9
Fer a triple plane PS, if 'PLAKES' is onitted, or specified with
a value b'000', then for each code point, the character is loaded

into each plane of the PS.

For a triple plane PS, if 'PLAIES' is specified with a value
btoc1', Db*'010', or b'100', then the PS datz is loaded into the

specified PS plane, Other values are reserved and will be
negatively responded to if received by Op-check or X'1003° (by
Controller). Controller promises to send only b'000! if the

printer ID specifies no triple plane for the RA! designated in
byte 3.
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Additional Definition for Extended LU1 Printers

If the printer encounters a Load PS header with bits 4-7 of byte
3 containing a X'6' while executing an LU1 mode decormpressed as
follows:

0 bit 7
: byte1 = 2 : 3 ! e e o : o e o : 6 o o : ° o o
IFlag) bu 1 { bu2 ! bu 3} buld4 ! busb 'Flag! bu 1 } ...

oo | m=1 ! byte n !
cee 1 DU S5 } D'1111'} 0-7 1's}| .
(wvhere bu indicates bunch, not bushel)

Each bunch represents tvo vertical slices, starting at the upper
left of the character cell. Each bunch expands to 4 digits of 4
bits each as directed by the variable :length flag:

Flag

0 Conpare each digit tc all zero
10 Compare each digit to 2nd previous digit, first two to zero
110 Compare each digit to 4th previous digit, first four to zero
1110 Entire cell is zero
1111 End flag. Set sense '02' and quit if rerainder of byte is
not padded with 1's. .

If the first bit of a bunch is '0', every digit in that bunch is
to be derived by copying its comparison dicit and the bunch
teruninates following the first bit. If the first bit of a bunch
is a '1', the four digits follow. '

If the first bit of a2 digit is a '0', the digit is to be derived
by copying its conparison and the digit is terminated following
the first bit. If the first bit of a digit is a '1', the four
bit value of the digit follows.

Exanples:
Compressed Data . Character

(Eex representaticn onitted as data
doesn't understanc byte boundarics)

b*1110" blank
b'000000" blank
b'11000000" blank

b'10111111111101100110010011100000001100001000000"' fat E
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Additionzl Definition for Extended LU1 Printers

Load Translate Table(s) (*051')

The Conf. Supt. C cortroller will load this order instead of the
initial enable after a2 POR response if (and only if) the printer
has specified "Translate Table Req'd" in Printer ID byte '000A'.
Conrencing at address X'0050', the controller will load the 191
internal code points corresponding to EBCDIC X'40' thru X'FE',
Comuencing at address X'010F' the controller will locad the 191
EBCDIC code points corresponding to internal codes X'01! thru
X'BF'. The printer will save whichever table he likes and return
order complete. The translate tzble loaded will reflect  the
lznguage for which the controller is currently customized.

The confroller will set:

Print perameter = X'00°
Mode = No
1:SA = X'0050°
L = X'01T7E"

The Load Translate Table order nust conplete within 1 second.
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2.3.11 Extensicn Attribute Correlation Table (EACT)

The EACT, used only in LU 2/3 or 3270 rode when bit 2 of rprint
paraneter is set to 1, tells the printer how to correlate PS
buffers with the PS address in the EAB buffer. It is updated by
the Control Unit for all local copy prints. The EACT is located
in the EAE buffer from hex location 10 to 17.

Location EAB Value Default Correlation Value
0010 B'xxxxx000" B'00000O0OO0QOY
0011 001 00000000 if APL/TK not installed
00000001 if APL/TH 1is installed
0012 010 00000000
0013 011 00000000
0014 100 00000000
0015 101 00000000
0016 110 00000000
0017 111 : 00000000
Hote: If control —codes are indicated from the APL character
attribute the printer will honor control codes when

EAB=b'xxxxx001' regardless of the correlation wvalue for APL
graphics. The controller promises not to load correlation values

other than b'00000xxx' or to correlate to a non-instezlled PS
set.
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Ldditional Definition for Extended LU1 Printers
2.3.7 Alias Table (Address 0030-003F)

The Alias Table consists of 8 half words, assigned to Base, APL,
and PS's 2-7 in ascending order. The even byte contains the
Alias (byte 4 of the Load PS hdr.) and the odd byte contains
parameter bits (byte & of the Load PS hdr.) This table is wused
by the printer to equate the alias in an SA order to a physical
PS ram. It is created by the control unit prior to the first
LU1 Start Op of each session. The zlias of the Base character
set will always by X'00', and the zazlias of the APL set (if
installed) will be X'F1°'.

The printer is required to forr an "internzl" table from the
Alias Table at each FIC LU1 Print Order Start Op. whether FIMH or
not. The printer mnust wupdate the Alias Table (from his
"internal" table) following completion (or termination) of each
Flill Stert Op, prior to returning Order Conplete. The printer is
allowed to update the alias table following completion of a
non-FHE LU1 Start Op. The alias of a PS will be updated to its
new velue when the entire Ld PS set header is processed error
free. Sinultaneously, any other PS set with an identical alias
would have its alias "reset" (set to 'FF').

Both the «control unit and the printer are required to set the
Alias to X'FF' for unassigned or non-installed PS rams when they
write (update) the alias table.

lote: The printer is not reqguired to correct mistakes in the
parameter bits sent from the hest.
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Additional Definition for Extended LU1 Printers
2.5 Extended Translate Tables
The following tebles, one for each World Trade Language, will be
used by printers that support both internal code PS and LU1
(EBCDIC) PS, as a PS set loaded in one rnode may be referenced
while printing in the other rnode.

2.5.1 US, KATAKANA, and CAKADIAN FRENCH

U.s. KATAKALA CANADIAN FRENCH
INTERNAL EBCDIC INTERNAL INTERNAL
CODE CODE CODE CODE
Xt10° - 40 - Xt10°" %110’
X104 -- 41 -- X'6F" X'0A"
X'0B!' - 42 - Xr'70° X551
Xric? - 43 -— X171 Xt1c?
X'1D! - 4y - X720 X'1D!
X'1E" - 45 - X730 X'1E!
X'1F! - 46 - X' 741 YUIF!
Xr2at - 47 - X17571 X124
X12B!" - 48 - X176 X'9D!
X'37' - 1;9 - Xv77! Xt37°
X*1B!' - 4a - - X'1C! X'40°
X132 - 4B - X132 X132
X109 -- 4C - - Xv'o09! » X109
X'0D! - 4D -- X'oD! ¥'0oD!
X1'35°¢ - 4E - X135°" X135
X116 -- 4F - Xt16°" X'19¢
X130 - 50 - X130 X'30"
X'38! - 51 -- X178 P EA
X'39' - 52 - o X'79' x|56'
X'3A' - o 53 - o X'7A' X511
Xv3C! - 54 - X17R! X'3B"
X'3E! -- 55 -- xr7C! X'1B!'
X'3F! - 56 - Xt7D!? X'57!
Xt40° - 57 - X'0A" X152
Xty - 58 - X'7E" “xrop!
Xthot - 59 -- X'0B" xryot
X119’ - 54 - X119 X'3E"
X'14° - 5B -- ¥'1D!* ¥r1AY
X'BF! - 5C -- X'BF! X'BF!
XtocC? -- 5D - Xroc! XtocC!
X'BE! - 5L - YIBLY X'BE!'
X136 - 5F - X136° I13AT
X'31! -- 60 - X317 X131°
X1y - 61 - iy Xv1ye
Xty3e - 62 - X'OE? X175
Xryye -- 63 - X'0F"* X117
Lrys5¢ -- 64 - Xr15¢ X160
X'46¢ -- 65 - ARE A AR T
Xry7e -- 66 - Y ARB:E XryT7e

31.8



Xryge
Xthqgr - o -
Xrype - o -- e
e 69 D Xeaar oo
X133" - ok ' 112 i
it - s a_ ian Xrhypr
X'2F? - - 6C -- SEES 3
X'OB' - 6D -‘ A X'33|
Xri18 - oL -- £105! o
X14p - oF - e i
Xtyce - 70 - Kr3o0 e
X'4D! - 71 -- eSS | i
X'YE" - 72 - X139 ket
X'4F! - 73 -- X135 e
Xt50¢ . - T4 -- it i
150 - m -_ 113C! X*71°
X152¢ T 76 -- Xioms 50
X'53" -7 77 -- X+30 o
X'3D¢ - 78 - e e
X"3y4 o 79 - X+ 80" o3
Xv2C? - TA -- o 5o:
X'2p? o 7B - HEHS o
Xt12! - 7C -— g | o
Xr11¢ - 7D -- X1 oo 2
Xr13¢ - 7E -- Cgrian e
Xt5yt - TF -- i1y | 35
s -- i -_ ' ¥r13? Xt11
81 T 81 -_ X ihon e
e - o1 -- o hor YY7FR?
X1&3 - 23 - oz e
X1Eh - o - 3 i
X185¢ T 85 -~ Xuh s
Ak - : -- ha, 183!
X187 - e7 -_ Xrugr 6
st - o1 -“ S X1851
it : o5 -n vyt X186
X'56" - 8A - Xrngr i
X'57" - 8B _- pee 100
pi - s _- v ear X'0B'!
X'59° T €D -- ian 36
3o -- e -_ bR B: X136
X's5B! - 8F - i nge e
X169 - 90 -- u s
8o -- i -- X'ype XT54"
X'ER! T 92 -- Yrs0r s
i 5e -- o2 -_ ¥150° X1g9°?
o6 - 3 - Xt51¢ X’SAv
:2b: - i :_ X521 X'§ER
xicr T o - X'53¢ Xr§6C?
X'¢0? T 97 - Sian 3
Xrg1! - 98 :— LN i or.
Xxr'sce T 99 -- o s
- 94 _ o sl
- X'58! Xroc
X'5C?
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Additio
nel Definiti
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X'5D?
X'SEY - 50 -
X'5F" - 9C -- A | ‘
X160 - 9D - rigen cse
6o -- > -- X'59:¢ Xvs5g
it -- o -_ X'SA » X'5F!
o - oF -- X'5B! Xrys51
Xvg2! T A -- N e
Xt93: - A2 -- Yo s
Xraoyr T A3 v _' Xr5c¢! X1 oo
Xrg5e - AL -  krems s
X'96" o A5 - Xroms st
Xr97? - A6 - reor s
X198" == aT - Xreas s
Xtg9g:! =T A8 - ent s
X163 - A9 - Xiog s
62 - 29 - X163 x198?
X1est oo AR - roer 6
X'66° =T AC -- e, 19:
X167 - AD o N s
s - i u- SN X165
X'69" T AF - oo e
e - i7 _- ol X'6T7!
X'6B! T B1 -- iars 1o
A - 3 - e X160
X'6D" - B3 T eeas 3
£ 6o -~ 53 .-- A X'EA¢ X168
X'6F" T - B5 - X1 g0 60
X170" - Bs - e e
Xt71! - - BT -“ X1 oo oer:
Xr7a2¢ - ot -- ior et
Xr73? T B9 -- X190 o
X7yt - EA - Xregr | e
X175°¢ - BB -- Xiean s
ik - =5 -- eens Xr73"
X770 - - BD - oo i3
Xr78! T BE -- rens o
it - o | -- ens X'4yDp!
YYAQ! - co ~_ s, e
0 -- ce - Y1g1! X'gcC!
X1A2! - c2 - o i1io:
X'A3! - C3 -- Yrao i
XtAL - el - s i
XVAS! T C5 -- X1 4L i
i - cs -- e X'A3!
XTAT! T cT - X1 Ae- s
i - cr | -_ a Xt'AS
X170t == 9 -- X140 A
Xr7a - CA - X'AE! Fiaer
X'TE? - CB -— G £ 150:
X17¢C! == cc - %1 onr vse:
7c =" cc - Xroye X581
- ct - T e
- o X'O‘!" X'7C'
X101
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Xvp2?
X'0E"? - o -
LrAg9e - o ~- o6
XVAAY T D1 -- e s
i -- o -_ X'A9! X'yt
Xrace - D3 -- Yran i
X'AD'? _ D4 - 21ic! s
X*AE? - D5 - X' i
X'AF? =T D6 -- s i
X'BO! - D7 - Xraps iz
i - b7 -- v aps XVAE!
'7D? - D9 - Xrmqr o
xr7pr o DA - X107 gt
X'TF? == DB - Xrogs 7o
X103 - DC - X198 Kreor
3! - D -- X199¢ Xr597
X105" - - DE - %10k o3
X115 - DF - Yo ol
X'(}A' -- o -_. X'0s5! X0y
X'p2!* - E1 -— ran ose
X'B3°* - E2 - fraa )
X'RYy? =T E3 - X'Bs" o2
1si) - o: :- X'B3! XtB2!
X'B6! - ES -- XiDe s
X'BT? - E6 - el 3
3 == o _- X'B6 Y X'B5!
Z'B9? .7 ce —- 40 )
X'gB! - jole -- Gmgr 30
Xroc! T EA -- 198 ze;
X'9D! T ED ST X'9p! Y1 ont
X106! - EC - Xtoct e
Xto7! T ED - X'9D! X251
X'QE" - i - 1o e
Xt20! - EF -_ rors or:
Xra21 - FO -- iage s
i - r -— ot X'gE!
X123 - Fe - 122! 35l
xroy o F3 - X1og 2
X125° == Fl - o 3
X126 T F5 - el o
127! == F6 - e s
i -- 0 -_ X126 X125
(10 -- et -_ Xt271 X126
. -- P -._ X128 Xva27!
X'BR! - F& -~ e o
X'BC! T FB -‘ on e
X'BD" - e - 1150 i
X'OF! T FD -- X1 3p 1 33
- FE - 1 op oy
- . Xreyr
X1OF?
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Al1itinnal D~finition £nr Fvtended L1 Printers

2.5.2 TARLT T FOTUTOTIER

9 =
A\ S a \\
< V}“*vésVax$;3N? N ‘f°*§$ 63»\:§%9“
P O T e e T
EBCDIC ‘wwﬂfo*wfﬁ\¢~ﬁ®««uhﬁdh>
41 OA 18 1B 1B 1B 1B
42 0B 16 19 16 19 16
43 1C 2C 2C 18 18
44 1D 15
45 1E 1A 1A
46 IF 1B 16
47 2A 3B 17
48 28 20 18~ 16 2D
49 37 38 38
4A 1B 70 53 2C 98 2B 53 38 38 0A 0A 1A OA 78 OA OA 1C
4F 1619 19 19 1919 19 1919 19
51 38 18 18
53 3A3% 36 36 36 36 36 36 36 36
54 3C 38 38 38 38
55 3E OE
5A 19 74 54 1F 9C 1F 9C 2B 4A 0B 0B 0B 1A 0B 08
58 1A 74 BC BC BC BC 1E1E IC  BD 10
5F 36 3A 3A 3A  3A3A3A - 3A 3A 3A
64 45 OF 3D
65 46 17 OF
67 48 : 2D OF 2D
68 49 OE OE OE
69  4A OF 16 OF
6A 17 53 2A 98 53 4D 4C 46 5F 4D 9D SF
70 4B | 38
71 4C 17
72 4D 17 3D 17
73 4E 33 38
74 4F 15 15 15
75 50 OF 13 OF 13
78 5317 18 17 1B
79 3D 58 4D 45
78 2C 70 BABA 70 70 IC I1C 65 7F 7F 66 7F
7C 2D 28 73 BB BB 73 73 48 2B 66 48 65
7F 13 50 9A 50 5F
80 54 OE 19
90 5B 3D OE
90 SF 17 13 17
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AF¥4itional Definition for =rtepded 1YY Printers

EBCDIC

Al
AC
AD
87
BA
88
Cco
cC
DO
DC
EO
El
EA
EB
EC
FA
FB

FC.

FD

Note:

.\S* \@ \cs,\\o“ & \c\\

\G\ @9 \Q, C“\
LA '\b QA AR O A A '\“7c9
3B 2A 4E
65
66
70 1B 2C 2C 2C
73 15 2D 2D 2D
74 16 1A
OF 50 9A 50 4A 48 45
78 15
OE 54 9C 9C 49 49 3t
7F
15 73 78 4F 4F BD
9A OF 13
98 17 1B
9C OE 19 OE 19
9D
BA 16 2C
BB 2D 2D
BC 1A 1A 1A 1A
8D

\\

\
SIS

A - V
Q\\ Q\ QQ* ¥ QQ A §\\_ g\'_ﬁV § R

& 3 f—?
\\‘,\\\’ \\cD & BN NN

(\°(\b AD A N O, "A’

4E 3C 4B 90 3C 37 X 3C 37

2C

2D

3B

15

2D
2C

4A 46
18
49 58
2C 2C 2C
4F 1A

17

16

Use US English table as 'base'; i.e. for EBCDIC codes
other than listed in the above table and also where
blanks appear in the table.
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SECTIOK 3. COLNTROL UNIT TO DEVICE INTERFACL

3.0 GELERAL

The Control Unit to Device Interface is a single wire coaxial
cable (cozx) interface using type RG62AU coaxial cable with
serial by bit data transferred in either direction but in only
one direction at a time. The control unit operates as a slave.
Each device attached directly to the control unit receives and
sends data addressed only to that device.

Bits on the coax appear as positive and negative going Dpulses.
Binary date is phase encoded such that a 212 nanosecond (ns)
up-level, followed by a 212 ns down-level represents & binary 0.
Similarly, a 212 ns down-level, followed by a 212 ns up-level,
represents a binary 1. L predistcrtion pulse is generated for
every transition from an up-level to a2 down-level or vice versa,.
(See waveforms in 3.0 (&) and 3.0 (B).)

The waveforns shown in 3.0 (A) and 3.0 (B) are signals measured
across the coax at the transmitting unit (either control unit or
device).

The waveforns shown in 3.0 (C) and 3.0 (D) show the signzl across
the coax at the receiving end of 5000 feet (1,524 metres) of
coax.
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106 ns +10ns

4— 424 ns + 20 ns -»
212 ns
+ 10ns
PREDISTORTION
PULSE
Z N\
/
4¢— BIPHASE '@' ——9|4—BIPHASE '#' —P
- Figure 3.0 (a)
424 ns 1}0 ns
< »
4 BIPHASE ‘@' 4 BIPHASE 'l1' —»

Figure 3.0 (B)

ALL RISE AND FALL TIMES 30 ns MAX.
RISE AND FALL TIMES ARE EXAGGERATED FOR CLARITY.
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1,3V MAX
0.8V MIN

0.9V MAX
0.25V MIN

v
0.25V MIN
0.9V MAX

0.8V MIN
1.3V MAX



—»{185ns |¢Q—
MIN

+ 40mV MIN

- 40mV MIN

Figqure 3.0 (C)

+ 40mV MIN

~ 40mV MIN

Figure 3.0 (D)
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3.1 COAX TRANSNISSIONI PROTOCOL

The dipulse technique is utilized to provide a voltage transition

of the coax at mid-bit time. Prior to valid data being
transmitted, the coazx must be conditioned to ensure that bit and
byte synchronization ray be achieved. This requires the

transmission of & line quiesce and code violation pattern.,
3.2 LINE QUIESCE PATTERH

It is necessary to establish an equilibrium switching condition
on the line =after the null conditicn of line turn around before
valid data can be properly detected at the receiver,. Each data
sequence frorn either control unit or device =&after 1line turn
around will therefore be preceded with the following 5 bit
biphase encoded datsa.

1 1
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e spws woo e

1
'
]
]
]
]
!
'
1
]
1
1
1
!
]
!
]
]

. . ren v e mem me— amws Sme
- e - e S wem e mee e
- e e Gmen Man hen S o o
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one bit
tine

et - m—— - —— o G o=

3.3 CODE VICLATION

A code violation will follow the 1line quiesce pattern to
differentiate between the quiesce pattern and the start of the

valid data following the code violation. This is necessary
because, due to varying line lengths, it is not possible to
predict when the received datz will become valid. However the

code violation will be received properly thus providing a
reference nrark for stert trensmission.

A unigue balanced code violation sequence containing leading and
trailing buffer bits to elirinate history dependence on adjacent
data would appear as follows: ' ’
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The trailing buffer bit is actually the syne bit of the
following data byte. This code violation is unique in that it
contains pulse widths (1 1/2 bit pulse widths) not present in
nornal biphazse data (1/2 or 1 bit pulse widths) shown here for
conparison.

1

pury
o

- e amer cmes
—— e wean meeo

—— wnen -
- e w S maw e oo - .-

Note that each bit has mid-bit transition. Thus, once decoded,
this code violation provides, in addition to a reference nark
for start of transmission, 2z definition of bit boundaries.

3.4 TRANSHISSION TERKINATION SEQUENCE (NINI-CODE VIOLATION-LCV)
In order that the receiver demodulation lcgic is reset at the end

of a transmission, so that a subsequent transmission may be
properly demodulated, a special termination sequence is used:

11 12 1 ] 2 2 (Bit times)

H P ' 0 ' Lev ! zCv !

] ] [} [} 1

] 1 1 ! i

booman : | : :

i or i g i | |

{ omom : ! ! !

] ] ] ] ] ]

] ] ] ] ] [}

| : ! ! :

] ] ] ] i

L] i ] 1 [}

] i ] i 1

] ] ] ] ]

Last Date Ending Sequence
Byte

The last byte of data treansmitted shall have 12 bits followed by
a three bit Ending Sequence. Tize preceding 12 bit word is. as
previously defined (starting with sync and ending with a parity
bit). The first Dbit of the Ending Sequence shall be a zero
followed by two bit times without z mid-bit transition. (These
are referred to as minicode violations.) The first minicode

violation is always used to reset the receiver logic. The second
merely guarantees that the line does not discharge and generate =
spurious clcck pulse while the lcgic is detecting the first liCV,
The <zero in the first bit position 2llows for discriminating a
Transmit Check <condition @generated azs a result of dinvelidly
padded zero bits between bytes fronr a norral ending sequence,
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3.5 TRALSNIT CHECK
A Transmit Check is defined as follows:

1. A 0 in the sync bit location not followed by the mini code
viclation.

2. The loss of mid bit transition detected at other than normal
ending sequence tine.

3. A transmission parity error (bit 12 not being even).

When & Transmit Check is sensed in the device, the device
will cease @&accepting date and z2ll comnands and suppress the
TT/AR. The stored cormnand, if any, will not be reset. lormal
operations will resume upon receipt of the next Line Quiesce/Code
Violaticn,

The control unit will also test the sane three conditions and
provide for error recovery. Control units that only implement 1
byte Read commands need not perforr: the completec ending sequence
test (Iten 1 above.)
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SECTION 4. CODE POINTS

4.0 GENERAL

The code points described in this section are transmitted over
the coax.

4.1 DLVICE BUFFER CODES

4.1.1 Charzcter Codes

The following character codes are sent to display regeneratién
buffers and to printer "print" buffers., In addition to "internal

code" (see following tables), EDCDIC LU1 will be sent to printers
(see Character Set Reference iianual).
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4.1.1.1

Device Buffer Coding
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4.1.1.2 Device Buffer Coding For Katakana (and Japan

N
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4.1.1.3 DEVICE BUFFER CODING FOR APL
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INDICATORS
(DISPLAYS ONLY)

Note 1. Controllers will only transmit valid (filled in)
code points. Devices may display/print

whatever they please for 'blank' code points
between '08' and 'BF'

2. Devices that support a subsed of APL will
display/print hyphens for non-supported
valid code points.

3. Devices with EAB but no APL/Text feature are required
to support (display/print) the following EAB=001 code
points: X'31', '3B', '3C', '9E' and '9F'.. The display
will also support '7F' and the Indicator (4th) quadrant.

40.1 . Addendum #5
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print in both mono and dualcase modes.
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MONOCASE
The TN characters in columns 4,5, and @ will

Note:




4.1.2 Attribute Codes

An attribute 1is used to specify the characters of the %"field"
(characters that follows in the buffer. Each attribute occupies
a locaticn in the print buffer and displays (prints) as a blank.

DATA VORD BITS:

23 45 6 789 10

1T 1 X X X XXX P

Bit U4=0 Unprotected
=1 Protected

Bit 5=0 Alphanurneric
=1 KNuneric

Bits 4&5=11 Auto Skip
Bits 6&T7=00 Norral display, nondetectable
=01 llorrmal display, detectable
=10 Brigcht display, detectable
=11 ion display nondetectable,
’ nonprint

Bit & Reserved. Used only by
control unit

Bit ¢ llodified Datz Tags (MDT)
See paragraph 4.3 for Attribute Extension Codes
4,2 MAGHUETIC STRIPE CAED CODES
The following magnetic stripe card codes will be honored by the
lHagnetiec readers and stored by the feature for transmissicn to
the contrcl unit.

llagnetic Stripe characters are transrcitted as follows:

{rmmmem=— Direction of reading bits
4 Bit Card Code P3210P3210

\_
/
/

A AN

Coax Data Worgd 2345 6789 P

e |

For the —character set used with llagnetic Readers, see the IBU
3270 Information Display Syster Description, GA27-2749, or the
IBI: 3270 Information Display System (Cheracter Set Reference,
GA27-2837.
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4.,2.1 lagnetic Stripe Card Code-1, 10 Character (Lureric Only)

CHERACTER HEX BIT RELARKS

P3210
0 0 10000
1 1 00001
2 2 00010
3 3 10011
y 4 00100
5 5 10101
6 6 10110
7 7 00111
& & 01000
9 9 11001
SPECIAL A 11010 ~ TRANSLATED, BY CONTROL UNIT, TO
EBCDIC 'TA :
SPECIAL B 01011 START SENTINEL (SS/RSS)
------- c 11100 INVALID CHARACTER
SPECIAL D 01101 FIELD SEPARATOR
------ E 01110 INVALID CHARACTER
SPECIAL F 11111 END SENTINEL (ES)
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4.3

ATTRIBUTE EXTENSION
These <code points =zare
Attribute Buffer (EAB).
an additional byte of
buffer, The EAB byte c
main buffer is interprete
corresponding to characte

CODES

transmitted to and from the Extension
See paragraph 1.4.4.4. The EAPR provides
storage for each location in the rmain

orresponding to a field attribute in the
d as an Extended Field Attribute (bytes
rs are character attributes).

4.3.1 EXTENDED FIELD ATTEIBUTES
DATA WORD BITS:
23 45 67 ¢8c¢ 10
X XXX XX XX P
Bits 2,3 Reserved
Bits 4,5,6 Reserved
Bits 7,8,9 Reserved
4,3.2 CHARACTEER ATTRIBUTES.
DATA VWORD BITS:
2 345 7 8 9 10
X XXX XXXX P
Bits 2,3 Reserved
Bits 4,5,6 Feserved
Bits 7,8,9 Character Generation
Selection: ,
000 Base Character Generator (184 char)
001 APL Character Generator (128 char)
010 through 111 Reserved

42,1



Extended Field Attpibutes for 3274 Control Units Using
Configuraticn Support C

4.2.1 EXTENDED FIELD ATTRIBUTES

DATA WORD BITS:

2345 67 89 10

X XXX XX XX P

Bits 2,3=00 lNormal Mode
=01 Blink Chearacter \ Interpreted as
=10 Reverse Video Character / 'norrnial' by type
=11 Underline Character 0001 printer

Bits 4,5,6 Character Colour
=000 Default to Base Colcur
=001 Blue
=010 Red
=011 Pink/black
=100 CGreen
=101 Turquoise/black
=110 Yellow/black
=111 VWVhite/RBRlack (unless tri-plane PS)

Bits 7,8,9 Charzcter Generzator Selection:
=000 Base ROS (184 charzcter)
=001 APL KOS (128 character)
=010 PS 2 (191 character)
=011 PS 3 n "
=100 PS 4 " "
=101 PS 5 " "
=110 PS 6
=111 PS 7

n "
"
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Extended Character Attributes for 3274 Control Units Using
Configuration Support C

4.2.2 CHARACTER ATTRIBUTES

DATA VORD BITS:

2345 6789 10
XX XX XX¥X P
Bits 2,3=00 EFevert to the EFA
=01 Blink Character \Interpreted as
=10 Reverse Video Character/'normal' by type
=11 Underline Character 0001 printer
Bits 4,5,6 Chazracter Colour
=000 Revert to the EFA
=001 Blue
=010 Red
=011 Pink/black (Display/Printer)
=100 Green -

=101 Turguoise/black
=110 Yellow/black
=111 VWhite/Black (unless tri-plane PS)

Bit 7,6,09 Character Generator Selection:

=000 FKevert to the EFA
=001 APL ROS (128 character)

=010 PS 2 (191 character)
=011 PS 3 " n

=100 - PS 4 " " .
=101 PS 5 " "

=110 PS 6 " "

=111 PS 7 n "

b2,
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4.4 Keyboard Layouts

The following charts show the key number assignments for the 75
and 87 key alphanumeric keyboards. The 76 and 88 key typewriter
keyboards are identical except for one additional key, number
51A, 1located on the third row between keys 51 and 52. The
layouts of the modifiable keyboards are shown in Figures U4.4.3
and 4.4.4, Page 47,

4.5 Keyboard Scan Codes

The following table lists the Scan Codes that are generated by
all alphanumeric keyboards (including Katakana) that have 88, or

fewer, keys. The keys that generate both make and break codes
are shown with an 'X' in scan code bit 2, the make/break bit.
This bit is a zero on make, one on break on the coax. The scan

codes are returned by the 122 (124 Katzkana) key modifiable
keyboards are shown in table 4.5.1, page 44.1. Keys that emit on
"break"™ as well as "make"™ return "FO" followed by their assigned
- scan code on "break." '
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Key &

(Coax bit position):

b
QWO EFWN =

EEEERFLOWWWWWWWWWMANMNNDMNDMADNDMNDNDNN = o e e ad o e 2
FUWNH-200ITOAONEFEFWNN=20WO~TOAVNEEWN—=00OONO~TOU&ZWN —

Eex

50
51
3D
21
22
23
24
25
26
27
2¢
29
20
30
11
31
5F
5E
52
53
36
70
76
64
T1
73
T8
T4
68
6E
6F
1B
15
35
ocC
0D
54
55
4c
60
T2
63
65
66

Scad
2345

0101
0101
0011
0010
0010
06010
0010
0010
0010
6010
0010
0010
0010
0011
0001
0011
0101
0101
0101
0101
0011
0111
0111
0110
0111
0111
0111
0111
0110
0110
0110
0001
0001
0011
0000
0060
0101
0101
X100
0110
0111
0110
0110
0110

Code
6789

0000
0001
1101
0001
0010
0011
0100
0101
0110
0111
1000
1001
0000
0000
0001
0001
1111
1110
0010
0011
0110
0000
0110
0100
0001
0011
1000
0100
1000
1110
1111
1011
0101
0101
1100
1101
0100
0101
1100
0000
0010
0011
0101
0110

By

ley f

45
46
b7
48
b9
50
51
514
52
53
54
55
56
57
568
59
60
61
62
63
64
65
66
67
8
69
70
71
72
73
T4
75
76
77
78
79

€1
82
€3
&l
85
g6
87
88

Hex

67

6A
6B
TE
12
OF
1D
o8&
OE
13
56
57
4D
09
79
7T
62
75

6D
6C
33

14
4E
16
1A
34

10
LF
1€
40
41
42
43
by
45

b7
4&
49
ha
4B

KOT

Scan
2345

0110
0110
0110

0110

0111
0001
0000
0001
0000
0000
0001
0101
0101
X100
0000
0111
0111
0110
0111
0110
0110
0110
0011
0011
0001
X100
0001
0001
0011
USED
0001
X100
0001
0100
0100
0100
0100
0100
0100
0100
0100
0100
0100
0100
0100

Code
6789

0111
1001
1010
1011
1110
0010
1111
1101
1000
1110
0011
0110
0111
1101
1001
1001
0111
0010
0101
0001
1101
1100
0011
0010
0100
1110
0110
1010
0100

0000
1111
1000
06000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011



4.5.1
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KEY SCAN CODES IN HEX (For both 122 and 124 layouts)

Code

OE
16
1E
26
25
2E
36
3D
3E
46
45
ME
55
5D
66
0D
15
1D
24
2D
2¢C
35
3C
43
By
4D
54
5B
5¢C
14
1C
1B

23
2B
34
33
3B
42
4B
C
52
53
54
12
13
1A
22
21
2A
32
31
34
41
49
4A
51
59

19
29
39

06
ocC

67
68
69
70
71
72
73
T4
75
76
78
80
81
82
83
84
85

88
90
91
92
93
94
95
96
97
98
99
100
101
102

4y .1

Key

0B
0A
09
05
o4
03
83
01
67
64
61
6E
65
63
62
60
6F
6D
6A
76
6C
6B
69
68
77
75
73
72
70
TE
7D
T4

Code

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

Key

TA
71
84
7C
7B
79
78
07
OF
17
1F
27
2F
37
3F
b7
4F
56
5E
08
10
18
20
23
30
38
4o
4B
50
57
S5F

Code
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4.4.3 122 Key Modifiable Keyboard (Typewriter and Data Entry)

CEEEEEEEEE
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4.4.4 124 Key Modifiable Keyboard (Typewriter and Data Entry)
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	01
	02
	02A
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12.0
	12.1
	12.2
	12.3
	12.4
	12.5
	13
	14
	15
	16
	17
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