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PREFACE

_provided for use in conjunction with other

- t ications, and IBM makes no wWarranty, express

or implied, r ive to its completeness or accuracy. The
i

This document
relevant IBM p

is

ubl

elat
information in this document is current as of the date of its
publication, but is subject to change by IBM 3t any time
without notice. This document is not intended to be 3a manu-
facturing or engineering specification; the user is assumed
to understand the interrelationship among any affected sys-—
tems, machines, programs and media.

IBM may have patents or pending patent applications covering
subject matter described in this dccument, including appear-
ance design patents or applications. The furnishing of this
document does not constitute or imply a grarmt of any license
under 3any patents, patent applications, trademarks, copy-—
rights or other rights of IBM or of any third party, or any
right to refer to IBM in any advertising or other promotional
or marketing activities. IBM 3ssumes no responsibility for
any infringement of patents or other rights that may result
from use of this document or from the manufacture, use, lease
or sale of apparatus described herein.

Licenses under IBM's utility patents are available on rea-
sonable and nondiscriminatory terms and conditions. IBM does
not grant licenses under its appearance design patents. In-
quiries relative to licensing should be directed in writing
to the IBM Director of Commercial Relations, International
Business Machines Corporation, Armonk, New York, 10504,
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1.0 COAX ARCHITECTURE

1.l GENERAL DESCRIPTION

Dats is transmitted from a control unit to a device or device to control
unit via 3 single coax line per device. The crcax type is RG62AU with
3 maximum length of 1.5 kilometers, or approved equivalent ss specified
in the Instsllation Manual and Physical Planning Guide (IMPP). GA27

2787-x, and hereinafter refered to as just 'coax.'

Data is transmitted as serial bits using a binary dipulse technique
(See para. 3.0 for coax transmissicn protocol.) Dats to be transmitte
over the coax has a bit rate of 2.3587 MHz, in the following format:

Twelve (12) bits are assembled to form one (1) twelve (12) bit word for

transmission in either direction cver the coax. The first bit of the

twelve (12) bit word is used to delimit successive words from the con-

trol 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

?ig)tga§ Nlll maintain even parity when_ added to the preceeding eleven
its.

Word groups of twelve (12) bits each may be contiguous. In this case,
the sync bit of the next word must directly follow the parity bit of
the preceding word with no intervening pad bits. A word from the con-
trol unit-to the davice (display or printer) may be either a command
or data word. Each Write type command wWwill cause a Transmission Turn-
around / Auto Respcnse (TT/AR) following the last word of each group
of contjguous words sent from the centrol unit, and the device responds
Wwith clean_status (bits 1 and 12) if the word(s) was (were) received
without a Transmit Check. ‘

The contiguous‘words sent from the control unit may . include both data
and command words, with the restriction that if a read type command
(including Poll) is included it must be the lzst word in the contiguov ™

group. \_
A word from a device in response to a Read type command may be either
data or a status word. The device must begin respcnse (data, status
or TT/AR) within 5.5 microseconds after receiving the ending sequence
from the control unit (both read and write type cc=x nands ) The 5.5
usec. is measured from the end of the last bit time of the received
ending sequence to the beginning of the first bit time of the trans-
mittzd starting sequence.

The 12 bit command word from the control unit to a device contains ad-
dress bits and a command cocde. The sddress portion c¢f the command word
is three bits in length (Bits 2,3,4) when addressed to the device base
unit and four bits in_length (Bits 2,3,4,5) when sddressed to a feature
of the base unit. This provides five bits for ccmmand codes (Bits
5,6,7,8 and 9) to the base unit and four bits (Bits 6,7,8, and 9) for
command code to 3 feature. Reserved bits in all comsands and responses
must be zero.
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1.2 WORD FORMATS
1.2.1 COMMAND WORD TO BASE UNIT.
1 234 56789 10 11 12
SYNC 000 XXXXX »* 1 X .
BIT ADDR. CMND CMND. Parity
¥ 3174: Bit 10 is a parity bit (odd) for the preceding eight bits.
3274: Bit 10 is 0 for commands to =ven numbered coax ports, and
is 1 for commands to odd numbered coax ports.
1.2.2 CONMAND WORD TO FEATURE.
1 2345 6789 10 11 12
SYNC XX XX XXXX X 1 1
BIT ADDR. CMND. % CHMND. Parity
»* Bit 10 is a parity bit (odd) for the preceding eight bits.
1.2.3 DATA WORD TO BASE UNIT OR FEATURE
1 2345 6789 10 11 12
SYNC XX XX XXXX X 0 Q
BIT DATA WORD * Data Parity

(Bit 2 is most significant)

* Bit 108 is a3 parity bit (odd) for the preceding eight bits.
Data Words of less than 8 significant bits will be right justified-
(by the control unit) and the high order bits set to zero.
1.2.4 STATUS WORD TO CONTROLLER
1 2345 6 7 8 S ' 10 11 12
SYNC XXXX X o] X X 0 4] X
BIT ADDR ( STATUS BITS . ) PARIT:
OR:
1 2345 6789 10 11 12 ’ :
SYNC KEYBOARD 1 0 X
BIT SCAN CODE PARITY

A status word is always sent (in response to a POLL command) from
a device that has power on and has completed it.. PCR secuence,
(Prior to receiving POR Response from a device, the control unit
holds the device 'deactivated.' The control unit will poll but
ignore any response except POR Response.) A response of all zeros
except for bits 1 and 12 indicates that there are no error condi-

“tions to be reported and no operator activity requiring service,

This response will be refered to as "all zero"” or "clean" re-
sponse, If bit 11l is set, bits 2-10 are undefined.

ho
]

['p]
P
n
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1.2.5 DATA WORD 7O CONTROLLER
1 2345 §783 10 11 12
SYNC XXXX AXXX P 0 p
BIT DATA WBRD * Pari
(Bit 2 is most significant)
*Bit 10
for Rea

Read co
Data Wo

(by the device) and the high order bits set to zero.

DDR

1.3.1 ADDRESS BITS (2,3,64,5) FOR A COMMAND TO A DEVICE

PAI

ty

/A’\\\

= Parity bit (odd) for the eight bit (2 thru $) data word

d Data and Read Mult. commsnds to the Bsse address,
mmand (with bit 8 set to 1) sent to a feature.

and any

rds of less than 8 significant bits will be right justified

S BIT ASSIGNMENTS

-
[ d

it et ot ot et ot et et I IO O OO ON)
Pt bt et ht DO OO pt b4 b OO O WM
2 QO OO = OO 0O 5
t OO OFOOO O XU
TMMOOWPEVONAAPWUNO

*
z
(]

1.3.2 ADDRESS BITS (2,3,%4,5) OF STATUS WORD FROM DEVICE

BASE OR XEYBDARD
SELECTOR PEN -

Reserved

MAG. SLOT READER OR WAND
PC ADAPTER¥

3180 ADVANCED FUNCTION
EXTENDED CHARACTER SET (ECS)
Reserved

Reserved

Reserved

CONVERGENCE FEATURE
Reserved

Resarved
Reservad
Reserved

supported by 3174 or 3276 control units.

0000

All other ¥
as shown fo

BASE UNIT

eatures have the ssme address bits

r command words to a dev:ce

page 3

in a3 status word responsa
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RS QO&MAND&

J.6.1 DEVICE BASE ADDRESS COMMANDS

1.4.1.1 READ COMMANDS (XXXX1)

Bits 56789
: XXX1l: Response
56733 XXX01: " No
00001 POLL
00011 READ DATA
00101 READ ADDRESS COUNTER HIGH
10101 READ ADDRESS COUNTER LOW
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 Reserv
60111 READ EXTENDED TERMINAL ID
11011 Reserve
11101 n
11111 n

Parity Checked
t ” ”

Note: In response to the Reserved read commands the device will
return an 3ll zero data word with bad parity (bits 2 thru 10 all

zerol) irregardless of bit 8 in the read commsnd.

psge 4
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1,6.2 READ COMMAND FUNCTIONS (TO BASE)

1.4.2.1 00001-POLL AND 10001-FOLL/ACK

The poll command (Hex 1) does not use the 3ddress portion of the
com?a?g word for address. Bits in address portion are assigned
as follows:

Bits 2 and 3 are encoded as follows:

For Display: For Printer:

11= Enable keyboard clicker 11= Enable Operationx
0l= Disable keyboard clicker 0l= Dissble Operationx
10= Sound alarm 10= Sound alarmex

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

% A "Special Poll™ to the printer to control the half-duplex opera-
tion of the Line Adapter. "Disable Operation™ wWwill cause the printer
to stop accessing his buffer as soon as possible (10 msec max), then
return "0p. Complete”™ or other available status, and wait for subse-
quent control unit commands. The Printar will 'No-0p' the disable poll
if the printer is already disabled. "Enable Orperation™ will revert the
printer to internal operation. The printer will continue the operation
in process prior to the "disable." Enable COperation must be sent upon
completion of Control unit command sequences to 3llow new status to ba
presented to the control wunit. The maximum disable time will not
normally exceed 60 seconds. The printer must not load (or sdd) any poll
status (except POR response) after becoming disabled. The device must
be capable of accepting successive ensble or disable polls. The control
unit must not send 'enable' (or Start Op Command) while waiting for
response to 2a previous 'disable'. If 'disable' stste occurs prior to
completion (or termination) of an order, the control unit is not sl-
lowed to alter the control unit output are

S

Note: The Printer is also enabled by 'Start Op' and 'Reset' comm andé

(1.4.4) and disabled within 100 usecs of setting status bit é6,0r 3 (Poll

Response) or POR response (1.6.2.2).

Note also: Pr;or to disabling, the printer will set the printer Address

Counter to '000

Note Furthermore: If (when) the control unit disables while 3 'Start

Op' Cmd. is in process,

1. The control unit is not allowed to alter the PCIA or the portion
of the Printer buffer that the current Start Op Cmd referencasg
(specified by MSA and ML), and

2. The Printer is allowed to continue accessing (reading and uritzng)
the portion of the buffer that the current Start Op Cmd references
provided he is 3ble to do so without affecting the control unxg's
buffer operations. The Printer is allowed reszd sccess to the PCIA,
but not write access as the control unit may be reading the PCIA
during the Dissble. The Printer will continue to adhere t the
restriction (prohibition) concerning the loading of poll status
uhlle disasbled.

To allou for control unit error recovery, the printer must appear _ena-

bled to the control unit immediately (within 20 usec) upon receiving

the 'Enable' Special Poll. Exception: The Printer must no-op the

'"Enable' function if the Poll Response register is non-zero. If the

printer is already enabled, and the poll response reg is zero, the En-

able function must be ignored by the printer.

%% The Sound Alarm Poll will not alter the Ensbles/Disable state. AN

“

Bit 4= Reserved
psge 5

3 or losd a3 new order, except .
'"Abort'. If Abort order is loaded, Start Op, not Enable, must be sent
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Bit 5= ACKnowledge last input message to conitrol unit.

1 2 3 4 5 6 7 8 . 9 10 11 12
SYNC X X 0 X 0 0 0 1 01 P
BIT ( see above ) ( Poll cemnnd )
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
Command. Since the poll is not addressed to the base unit or sny fea-
ture, a priority for response is established by having tha base unit
respond with i1ts status. If a non-2ero status word is sent to the
control unit, the devicea will anticipate receiving a Poll/Ack to ac-
knowledge the acceptance of the first status word and cause the devica
to respond with "clean™ status and reset the previously returned status
bits. Upon receipt of the clean status response the control unit may
issue another Poll, without the Ack bit, and the device will respond
with the second status word. If the second pell does not have the ACK
bit on, the device will respond with the first status word again =aven
though higher priority status may bave become available. Repetitiva
polling and poll acking of the devicz may continue until an all zero
status response to 3 poll is recz2ived 3t the contrnl unit or the Control
unit reaches an error threshold. To prevent possible overruns at tha

control unit, & device should not return scan codes or other non-zero
poll responses at an average rate greater than ten per second. Reset
and Read Terminal ID Commands sent to a device after it has returned
non-zero ststus but before the status was Ack'd will cause certain
status bits to be reset. Refer to Reset and Read Terminsl ID Cmds.

Note: '"Op complete' status and 'Feature Error' status can 2also ba
retreived by the 'Read Status' command. Op Complete status or Feature
Error status will be reset by the 'Read Terminal ID' command, as well
as the Poll, Poll/Ack sequence described 3above.

Note Also: The Control unit must issue the Poll/Ack Cmd. with bits 2,3
and 64 set to zero. '

The Poll command is received and decoded in the basse logic.
The priority of Poll response in the 3278 and 3279 displays is
0 Feature Error (Bit 113
1 POR complete Special status code.
2 Bsse Status (Bits 6,8,9) =
3 Keyboard (including keyboard overrun) Scan Coce
4 Any other Feature Ststus

¥ Multiple bits of base status msy be returned in a roll response.

Other devices, including those that emulate 3278/3279 Displays, are
permitted to establish alternste Poll response priorities. If a Base
Status Bit is returned and not Ack'd, the same bit will be returned in
the next Poll respcocnse. Other Base status bits will not be returned
until the control unit Ack's the original returned status. .

Exception: The Display will add bit 9 to previously returned base 5ta—
tus bits if an Op Complete condition occurs and a poll is recaived prior
to receipt of a Poll/Ack _

Exception: The Printer is zllowed 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:

WHhile the Base Display is '"Busy', the display will suppress all Status,
See 'Clear' Command. Upon completion of the Busy operaticon, bit 9 Nlll
be set in Base Status.

rage 6
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1.6.2.2 RESPONSE TO POLL (STATUS WORDS)
BASE Status : ' ,(\
The status response word from the base unit is: A
1 23645 6 7 8 9 10 11 12
SYNC 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 asddress
Bit 6 = For Displays: Status transistion has occurred. Refar to
Read Status command.
For Printers: Status Available.
This bit is set by the printer when new status is loaded aor
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 'disabled.' 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 tao
test the communication link.
Bit 7 = Reserved
Bit 8 = 1 Parity error has been detected in storage.
When Ack'd, display wWill not respond with another Devica
Check until after the next Nrite Data, Clear, or Reset com-
mand; printer until after the next Command from Control unit,
For printers: Bit 8 set signifies that a parity error oc-
cu;red during a search or clear command. Bit 9 will also ba
set.
Bit 9 = Operation Complete. .
A. A search hass been completed. _ N
B. A clear command has been ccmpleted.
C. An Insert Byte command has been completed. (Display Only)
D. A 'Dissble' Poll has been completed. (Printer Only)
Bit 10 1 Redefines bits 2 thru 9 3s being a keyboard code or acdi=-
tional base status. KXeyboard Scan Codes will be entered with
Bit 2 the mske/break bit, and Bit 3 the high order bit of tha
7 bit.scan code. See secticn 4.4 for specific code points,
Non make/break keys will enter scan codes with ' bit 2=0.
_Special status codes are: )
2345 6789
X000 0000 DISPLAY: Keyboard overrun.
X000 0001 Reserved
0000 0010 Device has powered on since last Poll.
This code is sent only in response to
a Poll received after a power on (or Reset Cad. )
sequence is complete. Also, for FPrinters:
Following internal test operations
during which control unit communication was
suspended for a pinimum of five seconds.
X000 0100 Reserved
X111 1111 Reserved for control unit ucode
1000 0010 Reserved
Bit 11 Feature Error Bit.
This bit will be returned when 3 feature error is set. Thisg
bit will be reset by Poll/ACKX or Read Terminal ID., When b;:
11=1, bits 2-10 may contain meaningless data that should /"
ignored by the control unit. Refer to 'Commsands Applicabig
go Features' for additional description of the Feature Errar
1t
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le set, the features are blocked. ACK will only reset the
ture Error Bit (other base status pending will pot be re-~
). Bit 11 is not set by printers.
t
)

t - maintains even parity of the preceeding eleven

1.4.2.3 FEATURE POLL RESPONSE

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

1.4.2.3.1 SELECTOR PEN Status

2365 6789 10 11 12
0010 X000 O 0 P

Request Read
Reserved
Raserved
Reserved

MAGNETIC SLOT READER Status

45 6789% 10 11 12
00 X000 O 0 P

Request Read
Reserved
Reserved
Reserved

180 Adv. Funct. Adaptar Status

3
45 6789 10 11 12
10 000X O 0 P
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Reserved
Reserved
Reserved
Operation Complete

EXTENDED CHARACTER SET (ECS) Status (Display only)

¢5 6789% 10 11 12
11 80XX O 0 P

Reserved

Raserved .

Device Check (EAB parity error)
Dp Complete
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rinters will report parity error of EAB by
it 8 in 'base' Poll Response or bit 1 of the PCIA status byte

1.4.2.3.5 CONVERGENCE FEATURE

This feature does not request Poll service or
generate a3 Poll Response.

z
(o]
oo

1.6.3 OTHER READ COMMANDS (70 DEVICE BASE)

"

Each of these ccmmands wWwill cause the device to return one or m
Yerds. The ending sequence wWwill foli'ow the 12%h (P) bit of
Response word.
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1.4.3.1 00011 READ DATA

The read data command will cause the addressed device to responw“\
with one dats word from storage a3t the current I/0 address countel
value. The address counter steps up (increments) onca2 at th
conpletwon cf the command.

1.6.3.2 01011 READ MULTIPLE

This command will cause the device to respond with one or more data
words from storage beginning at the current 1/0 address counterp
value. The read will terminate (with ending sequence) when tha
two low order bits of the I/0 address counter step to 00. A max-
imum of four bytes will be returned.

This command will be no-op'd by the printer.

Note: This command will not be issued by the 3276 Control Unit.
Note 3also: The operation of this command may be affected by a
preceeding 'lLoad Secondary Control Register' Command.

1.4.3.3 10101 READ I/O ADDRESS COUNTER LOW

This command Will c3ause the device to respond with one data word,
Bits 2 thru 9 of the data word contain the present value of the 8
low order bits of the address counter.

1.6.3.4 00101 READ I/0 ADDRESS COUNTER HIGH
This command will casuse the device to respond with one data wordﬁv‘
Bits 2 thru 9 of the data word contain the present value of tha -
high order bits of the address counter (right justified).

1.4.3.5 01001 READ TERMINAL I.D.

This command c3uses the device to respond wWwith one data word.

Note: This command will reset Op Complete and Feature Error sta-
tus (bits 9 and 11 in Poll Response.)

The format of the response data word is as follous:l

DISPL?Y

2 3 & 5 6 7 8 9 10 11 12
gygc Keyboard 1I.D. Model 0 0 0 P
i
PRINTER o
1 2 3645 6 7 8 9 10 11 12
Sync 0 0 0 O 00°¢C 1 0 0 P
bit-( Printer )

H
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Displsy (bit $=0, bits 6,7,8 # 0)

Reserved

APL, with numeric lock
Text, n "
Ressrved

APL
Text
Reserved

Data entry 2, numeric lock
Data entry 1, " "
Typeuriter,
Reserved .
Data entry 2, w/0 numeric lock
Data entry 1, " " "
Typewriter, "
No keyboard

L) "

et bbb e e s OOOOOOOO NWD
e bt OO e = OO0 Ui~
OO OO OO O0 et
HOFOROIO HFOFOFO~O UL

al ID def1n1t1on for Displays attached to a3
using configuration support C or D, or to a

NOID>
- ML
~NQe
Ho-
+
elnEl
00O
333
ey
T
(e o)
ot s
1]
(oo wniiy |
33 3
rfrr’J

3

Newer %eyboard ID table

Reserved

APL, numeric lock

Text, " "

Reserved, " " T
igﬁewriter, PSHICO, or Overlay, PSHICO

ext
APL, PSHICO

Data entry 2, numsfic losk

—

Typewriter, " "

Reserved
Data entry 2
Data entry 1
Typewriter
No keyboard

ck for PSHICO keyboards handled by control unit customizatio

Y
s
5
g
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

Rttt b b s OO0OCO0000 N

et OO0 e OO0 e
(o] OO0 RO~ O0 ODrtr D

Note: Num
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HModel: . (
Blts 6)718
000~ Reserved . Chars. Model No i
001- NDS Screen size 560 1 N
010~ " " " 1920 2 g
gl1i- - " n 2560 3 bt
111- 7 n " 3440 4
101~ "™ " n Reserved
110- " " hd 3544 5
100- Reserved
For devices that do not support Feature Address 6:
W/0 Convergence W Convergence
Bits 6,7,8 = 010 011 111 110 010 D011
no. characters horz. 80 80 80 132 80 80
no. characters vert. 26 32 43 27 24 32
PEL space horz. (x10°3)in. 1.6 14.6 164.6 11.6 13.5 13.5
PEL space vert. (x10~%3)in 15 15 15 1% 18 18
PELe/char horz. 9 S 9 9 9 S
PELs/char vert. 16 16 12 12 12 12
Note: Displays with EAB feature installed will support both
Field and Character highlighting. Also, Displays with either
Convergence feature or Colour (bit 9=1 in EAB Terminal 1ID)

will support Field and Character Colour.

Printer
(bits 2 thru 8 = 0, bit 3%=1)
Detailed Terminal ID of a printer will be obtained by read:# ™~
the PCIA. Refer to Printer Control, Chapter 2.0. N

1.4.3.6 00111 READ EXTENDED TERMINAL ID

The 3274 control unit, configuration support D or higher, and the
3174 Control Unit, will issue this command to all "dumb" devices,
i.e. those that respond to Read Terminal ID with other than
'0000 000 1° Dev1ces .that support this command wwll return 4
bytes, as defined below, obeying the same rules as Resd Multiple,
READ EXTENDED TERMINAL ID command does not resst Op Complete and
gﬁature Error ststus, though READ TERMINAL ID command does resat
em. .

The control unit promises to:

1. set the device address counter to '"XXX----XX00' prior to issu-
ing this command. -

2. not issue this command to devices that respond '000Q 000 l"%h
Read Terminal ID. :

3. not get upset if the device responds TT/AR to_this command,
.unless the device responded 'l10000XXXQ000P' to Read Terminal ID.
4. not issue this command while the device is in 'Read Big' mode,
See 'Load Secondary Control Register' Command.

page 11
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The device:

1. must support this command with_ 3 & byte response if it responded
'10000XXX000P' to Read Terminal ID.

2. is allowed to answer this command with TT/AR if it has prcvided
keyboard ID in bits 2-5 cf Resad Terminal ID response.

3. is allowed to advance i1ts address coﬁnter while generating tha
byte response. .

4
4, is allowed to return 32 bytes if 'Read Big' is set.

The four byte response is defined as follows:
Byte one: Keyboard Information

Bit 0=0: 3278 mode. Scancodes returned to the control wunit
are exact equivalents of the 3278 keyboard
scancodes (see table 5.3.1.) Keyboard ID is in
bits 2-5 of Read Terminal ID response. (Remainder
of Byte one is undefined, need not be zeros.)

Bit 0=1: Native mode. Scancodes returned to the control unit
are those defined for the 'Modifiable Keyboard'.
Refer to Byte four. Remainder of Byte one defined
as:

Bit 1=1: Numeric Lock
Bit 2=1: '"RYD' (Roll Your Ouwn) in "effect. Xeyboard key

functions have been relocated (redefined) via the
'Keyboarg Definition Utility' (see User's Guide

GA23-01 )
Bits 3-7: Modifiable Keyboard ID
Bits 3-7: Bit2=0 (no RYQO) "~ Bit 2=1 (RYO an
Byte 4, bit 7=0: bit 7=1: 0 or 1:
00000 Reserved Reserved Reserved
00001 Typewriter Typewriter Roll A
00010 Data Entry Reserved Roll B
00011 APL . Resarved Rell C
00100 Reserved Reserved Roll D
00101
thru Reserved Reserved Reserved
11111 : )

Bytes two and three: Device Type

Devices will return their four digit type number (packed decima

Device Byte two Byte threce
3179 0000 0000 0000 0000
3180 0011 0001 1000 00O0OC
3191 0011 0001} 1001 0001
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Byte four:

1.4.3.7

Additional ID:
Bit 0=g~ IBM Device

Bit 0=1: non-1BM Device o
Bits 1-6: Reserved (Must be zero.) N
Bit : Keyboard Type

7
0 Typewriter Xeyboard (12271246
1 IBM Enhanced Keyboard (10271 3/104)

01101 READ STATUS

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

Bit

2=0 - Hono Case suttch turned of f

2=1 - on

3 Reserved

4=1 Not Busy* (Refer to Clear Command)

5=0 - Secur:ty xey turned off

5=1 - on

6 Reserved

7=1 Féature Error Bit xxx

8=1 Op Completexx

9=0 - Securvty key turned on {(display on) o
9=1 - ofs (display blanked) -
589=0,0 - Security key not installed. T

5&9=1,1 - Invalid code.

¥0Other bits are valid only when bit 4=1,.
For Printers: Bit 4=0 when Busy gr Enabled.

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

Poll Status, set as 3 result of a disable Poll command, may or
may not be returned as Read Status Op Complete. .

*%% Set when Festure Error Bit is set in base status. Reset when
ACKX received to Feature Error poll status (Poll/ACX sequence) or
Read Terminal 1D command received.

Transitions of bits 2,3, or 5 and 9 will cause the display" to
return bit 6 in Poll Response. .

To Printer: Only bits 6 and 8 are implemented.
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1.6.6 WRITE COMMANDS (TO DEVICE BASE)

( 1.6.6.1 WRITE COMMANDS (XXXXD)
56789
00000 Reserved
00010 RESET
00110 CLEAR ‘
01100 WRITE DATA
gio01lo LOAD CONTROL REGISTER
00100 LOAD ADDRESS COUNTER HIGH
10100 LOAD ADDRESS COUNTER LOW
01000 START OPERATION
11010 LOAD SECONDARY. CONTROL REGISTER
- 11100 Reserved
01110 INSERT BYTE
11000 Reserved
10000 SEARCH FORWARD
10010 SEARCH BACXKWARD
10110 LOAD MASK
111:0 Reserved
Note: The Reserved write commands will reset the previous commsndgd
(unless busy.) If no other command or data word directly follows
the reserved command, TT/AR takes place.

Note: Many of the Hrite Comimands are defined as being fol-
lowed by one (or more) bytes of data. The device will executa
the command following receipt of the data byte. If a second
command is received instead of the data byte for the first
command, the first command is lost and the second command
sequence started. This operation applies to Basa and Festure
. commands. Write type commands will remain active until reset
( by the next command (including Poll) except while "busy.nm
Refer to Clear command. Data sent while no ccmmand stored
will be lost. TT/AR-will occur, except in r2sponse to dsta
sent to 3 busy display.

Note also: The Control unit owns the Regcen Buffer and the
Extended Attribute buffer. Any device that updates these
buffers through independent action or depends on any sequencsas
of the Ccntrol unit updating the Regen buffer or Extencded
Attribute buffer may get unpredictsble results. Indepencent
Action is defined as the asltering of dasta in the <cevi:za
buffer by a device action that has not been initiszsted =ty
commands or data sent to the device by the control unit.

1.4.6.2 00010 RESET

2 byte of data following RESET.
RESET alone.

For Displays: -
he RESET cocmmand (whether followed by data or not) will
cause a partial POR s

equence in the display. Base and fea-
ture storage will not be cleared. The Mask Register will nct
be altered. The I1/0 Address Counter wWwill be set to Hex '50°
(Hex '60' in Mod 1.), which corresponds to the first charac-
ter location on the screen. The device will execute tha
TT/AR sequence. POR Response will be returned to a subse-

quent Poll.

For Printers: )
In 3 printer the RESET command will terminate sny operation

- in process and cause the printer to respond to a Poll with
the POR comrlete status code. The printer will then be able
to 3ccept and execute any valid command (i.e. the printer

Wwill be disabled.) The messsge buffer will wot Ye clearec,
and the control unit cutput area will be cleared. The Address

- Z,
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Counter will be set to '0000 and the Mszsk and Control Reg-
ister will be reset. Th follouing portion of the Printer
Dutput Area will be znztzallzed:

N
Byte 0: All bits except 6 & 7 must be zero. Q;
Byte 1: All bits valid. - 4
Bytes 2 thru §: All zero.
Bytes A thru F: Terminal ID bytes initislized.

To allow for control unit error recovery, the printer must
appe3ar enabled to the control unit immecdiately (within 20
usec) upon recaiving the Reset Command.

Note: Following Control unit initialization of the printer
(Read Term. ID, LlLosd Address Counter, Read Data, etc.), tha
Control unit must send 'Enable' Poll before sending a Start
Op command to sllow the printer to complete its initializa-
tion. Also, the Control unit will write a3 &4 character test
message, as shown in the table below, beginning at sddress
X'004A', prior to sending the first enable poll. This sa-
quence is required asfter 311 POR responses.

Printer Test Me:xsage:

PCIA Address:

Control Unit: X'GA" X'48" X'4C' X'64D"
3276 X'TAA 32 76 AAY
3274, pre—-config. support C X'AA 32 76 AA?
3274, config C or later, non-SNA X'AA 32 74 AA?
3274, config C or later, SNA X'AA 32 74 cc?
3174, non=SNA port® X'31 74 AAT
3174, SNA port® X'31 74 cc!

Note also: POR Complete will not be returned f the reset

(either Command, Power Sn, or opersator initiated) 'failed’,

that is, if the printer has Equipment Check set in Status.

The device must be carsble of sccepting two or more succes« -~
sive Reset commands (without intervening Foll~commands.) and

respond with & single POR Respcnse to 3 subsequent Poll.

Prior to returning POR Response the device is allowed to

terminate communication with the control unit.

1.64.4.3 10110 LOAD MASK

This command will csuse the devwce to losd the following data
byte into the "Mask™ register. The mask will be used in
conjunction with subsequent Search and Clear commands. mTyin
Bits in the mask will specify the bits in the buffer to bae
compared with the pattern byte. A mask of all "0" bits will
prohibit a pattern test from being satisfied and cause the
clear command to terminate at address 0% and a search forward
comnand to terminate at address 0 (or the first address en-
countered with basd parity.) -

: Lo order Address Counter bits equivalent

¥*For printers
led buffer Will be zero.

to instsal

For Displays.
The Mask byte mu
mand. For 3178
register to X'FF

st be reloaded following an Insert Byte com-
display, the control unit must set the HMask
' prior to i1ssuing an Insert command.

For Printers.
The Mask byte must be reloaded following 3 Start Print Order.

N"’\

\{.J
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1.4.4.6

1.6.6.5

00110 CLEAR

The CLEAR command clears all or part of the printer storage
or regen. buffer in the 3ddressed device to nulls. A byte
of data, called the pattern byte, is transmitted following
the Clesr command. The device uses the pattern, in conjunc-
tion with the previously losded 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 locatiaon
containing the byte that satisfies the pattern and mask ars
tested and cleared. Upon completion the address counter will
be pointing to the satisfying location. The command will
terminate at address 0 (without clearing address 2eroc) if no
match occurs (For printers: Lo _order Address Counter bits
equivalent to installed buffer will be zero.) Corresponding
locations of the extension 3attribute buffer will a3also ba
cleared to nulls (under control of the extension attributa
buffer mask) when that feature is present.

This command may also be used to clear the storagas area con-
taining the indicator_ character codes or printer register
space. Exception: The 3178 display does not support this
command within the operator indicator ares-—--address X'000
to X'04F.' The Clear operaticn will not terminate premature
if a buffer parity error is detected. Device Check will

set (if not inhibited due to a previcus parity error) if
parity error is detected. Upon completion of the command t
Operastion Complete bit (bit 9) will be set in the poll r
sponse status word. Prior to setting Op. Completa the devica
will be "busy™, Poll response while busy will be the Auta
Response ("clean response™). Commands other than Poll and
Reset sent to a device while the tase is busy will be no-op'd,
TT/AR will occur, except following data, chained or un-
chained, sent after a write type command to a displsy. Whila
Busy, Reset command may be honored or no-op'd at the
descretion of the device. While "busy" the Display will in-
hibit display of the cursor. Display of the cursor will be
inhibited until the next Set Address Counter Low Command is
received. While the cursor display is thus inhibited, com-
mands to the features may be blocked by base harduware.
"Busy™ also applies tc Search and Insert commands.

To prevent control unit timeout, the "busy"™ state of the de-
vice must not exceed 32 msec. (28 msec. when connected to
scme 3276 control units.) Printers with 4K base snd 4K EAB
will meet the 32 msec busy limitation only if no Load Mask
(EAB) Command preceeded (since the last POR Respcnse) the
Clear Command. If a3 Load Mssk (EAB) Command preceeded: tha
Clear, 'busy' state may approach 646 msec.

To allow for control unit error recovery, the device must
apresr "busy™ to the contrel unit imomediately (within 20
usec) upon receiving the Clear Pattern Byte, unless the eo-
egagion is completed and OP complete is posted in the poll
status. Lo

01100 WRITE DATA

The WRITE DATA 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 location indicated
by the address counter. The address counter will step up
once for each data word received znd stored. Codes for spe-
cific characters and attributes are defined in Device Buffer
Code chapter. The control unit prevents asddress overflouw
while writing the device buffer.

=
(W)
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1.4.4.6 01010 LOAD CONTROL REGISTER

This command Wwill csuse the cevice to losd the following Dat”
Word into the Device Control Register (double line transfer._.
The Control Register will be set to s3ll zeros by POR and the”
Reset command, but otherwiss not sltered by the device. Tha
Control Register bits are defined as follows:

Bits 234

000= 80 Characters/line
001= 40 " " {(mod 1 only)
100=102 " n {mod 5 only)
110=132 " " (mod 5 only)
01X= Invslid
1X1l= Invalid )

5=1 Inhibit Feature Step of 1/0 Address Counter

When this bit is set the device will prevent the address
counter from stepping during resd and write commands to tha
features. This allows the ccntrol unit to read and write tha
extension attribute buffer at the cursor location without
affecting the sddress counter and the curscr position on the
screen. Printers that support the Extension Attribute Buffer
(EAB) wWill inmplement this command and support bit 5 only.

6=1 Inhibit Display

When this bit is set the display screen, except for the cur-
sor and indicator row, wWill be 'blanked.

7=1 lnhibit Cursor Display

When this bit is set, the cursor will not be displavyed.

8=1 Reverse Image Cursor S

This bit will csuse the cursor to be displayed 3as a reversed
image of the sssociated charascter box.

9=1 Blink Cursor
This bit will cause the curscr to blink.
(8&9=0 = Normal Cursor)

The printer will only implement bit 5 of this command.
1.4.6.7 10100 LOAD ADDRESS COQUNTER LOW

This command, followed by one data word, will load the & bits
of the data word into the 8 low order bits of the address
counter. This command will enable cursor display (at tha
screen lozation associated wWwith the value in the address
counter) if the cursor had previously been blanked due to a
"busy"™ condition.

1.4.4.8 00100 LOAD ADDRESS COUNTER HIGH

This command, when followed by one data word, will load tha
data word into the high order bits of the address counter.
L'
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1.4.6.9

1.4.4.10

1.64.4.11

11010 LOAD SECONDARY CONTROL REGISTER

This command will csuse the device to load the following Data
Word into the Secondary Control Register (double line trans-
fer.) The Secondary Control Register will be set to all ze-
ros by POR and the Reset command, but otherwise not altered
by the device. The Secondary Control Register bits are de-

fined as follouws:

Bits 2 thru 8 = Reserved

Bit 9 = 0 Terminate Read Multiple when the
two low order bits of the
I/0 address counter step to 00.

Read Big Mode:
Terminate Read Multiple when the
five low order bits of he

1/0 sddress counter step to 00000.

Bit 9

[}
~

d as 'Reserved' by printers and

Thiﬁ-éommand will be treaste
3276 and 3276 control units promise

'old iron' displays. The
not to send this command.

01000 START OPERATION

When this command is sent to 3 printer, the printer will go
enabled. Upon completion (or termination) of the operation
(as specified in the 8 bit order reg) the printer will return
Status Available in Poll Response. Crder Complete Status will
be set. To prevent control unit timeout, the device nmust
complete the ocperation, except for Print Order, within 500
milleseconds (excluding the duration of any intervening dis-
able time) While the printer is ensbled he must treat 3s in-
valid any co~mand other than Poll and Reset. The printer will
switch to the "disabled™ state when Status Availsble is set,

To 5llow for control unit error recovery, the printer must
appear enabled to the control unit immediately (within 20
usec) upon receiving the Start Op Command. Ucon receiving
the Start Op Ccmmand, the printer must test the Poll Respanse
Register (bits 6,8,9,&10) for zero. If zero, the order will
be éxecuted; if non-zero, the printer must ignore the Start
Operation command and remain disabled. TT/AR will occur.

This command will be no-op'd (treated .as Reserved) by the
Display.

01110 INSERT BYTE

This command will cause the display to accept the following
data word and place it in the buffer storage at the locatian
indicated by the current value of the address counter. Thea
original contents of the storage location is shifted one lo-
cation ahead. This secuence is continued for each successiva
location until 3 null character or attribute is found, or tha
1/0 sddress counter steps to zero (in which case the charsc-
ter that formerly resided in the last addressable location
of storage will be lost.) (For 3178 Display, this command
will terminate at address X'7D0' if no null or attribute 15
found.) The extension attribute buffer is also shifted with
the contents of the EAB mask register being inserted at the

initial current address. Only one data word may follow this
command. During the time that shifting takes place the dis-~
play will be busy. Refer to Clear command. Op Complete 1s
set when this command is completed. At this time the address
counter 15 pointing to the last charscter moved unless tha
command terminated 3t an sttribute, in which csse the asdcress
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e and the character

counter wWwill be pointing to the 3ttr t
r ? will be permanently

ibu
which was locasted ahead of the att 1but
lost. The insert operation will ot terminate prematurely
1if a buffer psrity error 1is detec;ed Upon conmpletion
this command the Mask register (and pattern register) mus&w
be relecaded by the contreol unit prior to the next seasrch o
clear command.

This command wWwill be no-cp'd by the printer.

The control unit must set the address counter to within tha
dxspl«éable buffer prior to issueing Clear, Search, or Insert
commands.

1.4.4.12 10000 SEARCH FORWARD

This command, when followed by a "pattern™ data byte, will
cause the device to search each buffer storsge locatian
starting at the current value of the address counter until 3
byte that satisfies the mssk and pattern is found. The ad-
dress counter will contain the value of the address in stor-
sage of the first satisfying byte found. If no satisfying
bytes are found the search command wWwill terminate at sddress
0. (For 3178 Display, this command will terminate at address
X'7D0' if no satisfying bytes are found.} (For printers: Lo
order Address Counter bits equivalent to instaslled buffer
will be zero.) To allow for control unit error reccvery, the
device must appear "busy"™ to the control unit immedistely
(within 20 usec) upon receiving the Pattern Byte, unless tha
ogegation is completed and OP complete is posted in the poll
status.

1.4.464.13 10010 SEARCH BACKWARD
N

This command operates in a similar manner as the above SEARCW

command. If no satisfying bytes are found the search will
terminate one location past address z2ero (3ll address bits
implemented set to 1.) (For 3178 Display, this command will

¥ermén§te at address X'04F' if no satisfying bytes are
ound.

To allow for control unit error recovery, the device must.
appesr "busy" to the ccntrol unit immediately (within 20
usec) upcn receiving the Pattern Byte, unless the operation
is completed and OP complete is posted in the poll status.

Note: The two search commands will indicate completion of the op~-
eration by setting bit 9 in the status response word to a Poll
command. While the search is in progress the display Wwill be

busy. Refer to Clear command. A buffer parity error de-
tected during a search memory cycle will cause the search ta
terminate. The address counter will be pointing to the lo-

cstion containing the byte wWwith bad parity. Op. Complete
(b1t 9) will be set, and Device Check (bit 8) will be set
if not inhibited due to a previous Device Chk.

Note a3lzo: When, in the course of 3 search (or clear) command,

- the address counter value exceeds the implemented buffer, tha

byte retrieved from the 'buffer' may be 31l ones (with ¢ood

parity). If this byte satisfies the search (such as "sesrch

for any attribute™ or "search for any attribute with MDT

set™) the search will terminate. Otherwise, the search will

continue. For a display, address zero is reached (for for-

ward search) immediately after address 8191 regardless of tha
actual buffer size.

g
L~
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COMMANDS APPLICABLE TO FEATURES

S

Note: Most printers wWwill accept commands addressed to tha
Base address only. Printers thh the APL feature will accept
certain commands to the Ext. Attr. buffer.

For Displays:

1.4.5.1

1.4.5.2

The feature error latch is set for the following conditions;

é‘t A feature does not acknowledge a 'Hrite' type command ap
ata.

. A feature does not respond to a 'Read' type command.
3. feature requesting Poll service does pot respond to
thls Poll. -
For case 1., the display will set bit 11 - 'Feature Error?,
but respond with TT/AR.
For case 2., the Base will respond uith an 'all zeros' datgs
word with bad parity (bit 10=0). (The 'all zeros' data word
will actuslly contain the 9 bit byte from the feature bus and
may be non-zero if the feature bu is inoperative due to one
or mora of the features malfunct1on1ng ) The feature erraor

bit will ba set.

For case 3., Bit 11 is returned in poll response.
A/N KEYBOARD FEATURE -

The keyboard will only respond to a POLL.
SELECTOR PEN FEATURE

C301 POLL (See stzstus response)

0011 READ ROW COUNT
Following a Detect the selector pen will respond to this
cecmmand with a row count (in bit positions & to 9) in-
dicating the displayed row in which 3 detect occurred.

1111 READ SELECTOR PEN FIELD COUNT
Follewing a Detect the response to this command is5 a
count in bit positions 6 thru 9 that indicates the Se-
lector 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 attrz-
bute followed by a designator charscter.

Note: If either of the asbove two commands is issued
after the Reset command but before a detect, a Featura
Timeout will occcur. 2

01X1 READ FEATURE ID X
Responds with feature address in bits 2 thru 5 if fea-

ture 1s present

0010 RESET .
The RESET command will reset all latches and registers
in the addressed device feature and must be sent to re-
enable the selector pen for another detect.
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1.4.5.3 MAGNETIC READER FEATURE

0001
0011

1011

01X1

0010

0110

POLL (See status response) _ —
§,

/

READ DATA -~
The READ DATA command is issued to the MAGNETIC READER
when the poll response word indicates that the READER
has dats to send to the control unit. The first data
word is sent in response to the Tirst read command and
the (Read-Response) sequence continues until terminated
by the contrsol unit. The Hasg Reader buffer address
counter will increment for each byte of data read from
the buffer. The Mag Reader will determine when the last
significant byte of data (EQOM) has been resd., EOM will
be returned on all subsecuent Read Data and/or Read
Hultzgle commands until a Reset or Clear command is re-
ceived.

If 2 Read Data (or Read Multiple) command is issued af-
ter a2 clear or reset command but before a card is read,
a Feature Bus Timeout will occur.

READ MULTIPLE ‘
The feature will respond with four successive bytes af
data. Same restrictions as for Read Data apply.

READ FEATURE ID
Responds wWwith feature address in bits 2 thruy 5 if fea-
ture is present.

RESET (RETRY) ’ ’ i

The RESET command is sent following a control unit de-
tected error during the previous Mag Read command. The
feature is re-enabled to the operstor, hardware 1s re-
set, yellow and green lights extinguished, and the red
light turned on. N

CLEAR - e
This command is normally sent to re-ensble the festura
to the operator. Hardware is reset, the vellow and red
lights extinguished, and the green light turned on.

S

£a

7
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1.4.5.6 3180 ADVANCED FUNCTION (FEATURE ALCDRESS 6)

Fegture Byffasr
The buffer used for the 3180 feature has the following attributes:

¢ 256 bytes for DCA Read/Hrite operations.
¢ Buffer a3dcdressed by using the base address counter.

¢ Buffer access (3180 in normal mode)

Ownership of the buffer is dedicated to the 3X764 at all times except
when _ the feature is busy. The feature 15 made busy by the 3X74
issuing, and 3180 receiving, a Stas-t Op command to the featura,
While the feature is busy, ownership of the buffer is dedicated tao

180. When 3130 becomes not busy (i.e., completes an operatiaon

3
that was started by the 3X74), 3180 signals Op Complete to the 3
becomes not busy, =nd buffer ownership reverts to the 3X74.

Coasx Commands

The follewing is a 1list of the commands that are directed to feature
address 6. The code points are listed in haxsdecimal as they appear
in bits 2-9 of the coax word. The commands liste d below with code

points X'6X' have the same deftnltlon a5 the X'0X' code points for
the base a3ddress commands. - -l
Coax Commands Code Point
¢ Read Dats X'63"
¢ Resd ID (DCA does not X'65"? -
ch:ck coax bttt 10 parity)
3 Read ID (DCA checks coax bit X'67"
10 for odd parity on bits 2-9%9) :
* Start Op X'63"
* Resd Hultiple X'6B"
¢ MWNrite Dats X'6C"
¢ Read Status X'6D"

Status Registoer

In order for the control unit to perfcrm error recovery on coax

errors to Feature 6, the feature provides the following status

response to a Read Status command:
. EIT O Reserved ( ='0")
* BIT 1 : Reserved ¢ ='0")
e BIT 2 : BUSY = '0'; NOT BUSY = '1°
. BIT 3 : Reserved ( ='0")
. BIT & : Reserved ¢ ='0")
. BIT 5 : Reserved { ='0%)
. BIT 6 : Op Complete Pending ='1"
' ) . BIT 7 : Reserved ( ='0")
Note: The bits indicated above appear on the coax as bits 2-9.
Poll Response

When Feature 6 desires to signal Op Corplete (to indicate to the
3X76 *that 3 busy condition has completed), it will send the folf

lowing pocll rezponse:

o ReEale



OCTOBER 159

Note:

36
e BIT O-
e BIT &
e BIT 5
¢« BIT &
e BIT 7
The bits

3174/32746  FPAL

3 Feature asddress = '0110°!
Reserved .
Reserved

: Reserved AN
: Op Complete = '1° "

.o o0

indicated above appear on the coax as bits 2-9.

3180 Festure & Buffer lavoutb

Bytes
Where the
s RESV -
» OPER -

EXEC

UPDAT

ABORT

s OPMOD -

RESY

OF

m

R CHDL CHMD DATA

0-1

2 _ 3 4-5 6 7-n

abocve identified fields have the following meanings:

Reserved
Indicates
the 3IX74.
Creration

(X'o1")

E (X'02")

(X'03")

This field may be used to modify the outbound data opersa
The high order bit X'80' indicates this is a 3X74-to 318

- must be zeroc (both reads and writes.)

the operation that has been "Start Op'ed™ by
types are:

The 3X74 has written data into locations 4-n of tha
buffer for 3130 to execute. All write commands
¥ave dtwo modes of execution: Immediate and de-
erred. :

If an immediate EXEC is issued by the -3X74, 3180
validates the request and, if valid, performs the
operation and issues QOp Complete. If a deferred
EXEC is 1issuad by the 3IX74, 3130 validates and
calculates the v3alues but takes no action until an
UPDATE or an ABORT operation occurs. When a dﬁ‘\
ferred EXEC is issued, the operatlon issued entel

the operation pending state (e.g., pending SWNDO &7

An ABORT operation resets all pending states.

An immediate EXEC performs the CMD function and
resets that particular pending state. -

The 3X74 has instructed 3180 thst it has receiveb
a valid messasge and the -deferred data should ba -
USSSP An UPDATE without 3 prior EXEC is treated as
3 .

Hultiple deferred operations may be issued prior
to an UPDATE. Where multiple deferred operations
that affect the same parameter are issued, the most
recent value is used when the update is issued.
The data in bytes 4 through n is ignored.

The 3X74 has received a bad transmission. 3180
should reset i1ts "UPDATE Pending™ states.

The data in bytes 4 through»n is5 ignored.
tion.
0

orperation. .
Set to X'80' by the 3X74 when it updates the buffer and

prior to
A1l other

Upon receiving a Start Op, 3180 checks the v
this field for X'S0°'. If the value is not X
responds wWith Program Chec

tssuing a Start Op.
values are reserved (X'81'-X'FF'),

X‘
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e STATUS- Set by 3180 prior to
For status responses,

7473274 PAIL

indicating Op Complete.

the high-order bit

is always a D.

Values set by 3180 sre:

0K (X'00') =~ QOperation completed successfully
BAD (X'01') ~ Bad structured field datsa
(CHMDL points to byte in error.)
PGMCX (X'02") - 3180 detected an érror in bytes 0-3
(Program Check) of the buffer when given a Start Op
(3X74 or 3180 has 3 bug.)
s CMDL -~ Set by:

length of the structure
DL+CHMD+DATA

- 3X74 to the
length = CH

- 3180 when Op Complete status = BAD,
to the byte in error. (CHMDL (byte 4
- 3180 to the length of the structure
is a3 Read command length = CHDL + C

Note that for 3ll fields the pointer

d field.
a pointer
1)

eld when the command
MD + DATA. -

Wwill point ta the first

byte of the field

in error.

WRITES:

m
x
-+
oy —

0 ~Ji0
ke
[14]

s CHDL = 3,
0 sets CMDL
3

180 sets

30
0.3
1))
3Ot

[
0O wo
Wwrri-run
O Ol . W

jo b S V)
O

[}

I
(@YWL RWECS 7]
(1]

X0 3
OOt >
nawmawnpn
o] ..

Wt i vt DO
- [ [V IS
to
c3

c
[ o]

n

eration
oes not

o
a0t TOw < o

s
3X74 wants 3180 to Stsrt Op.
0 ge this field.

3180 updates length, loads data in b
Op Complete. The low=-order bit of 3
alusys set to 1. The deferred bit (
ignored.

The
318
» ahd answers

command is
order bit) is

1o

uffe
REA
high

inserted in

3180 operstes on the data the 3X74 has
3180

buffer. When 3180 hss completed the operation,
serts the approporiate ending ststus
Op Conplete.

All write commands have the low-order bit set teo 0.

All write commands have two modes of operation.
modes are: immediate and deferred.
validated by the device, the requested operation
formed (if valid) and an Op Complete response 1is

tc the 3X74. Immediate operations are specified by tha
high-order bit of CHMD set to 0. . B

Daferred operations are validated by the device, the re-
quested operation (and associated vslues, if any) is put

into UPDATE pending state, and an Op Complete is

to the 3X74.

These
Immediate operations are

is per=-
returned

1,

the
in-
in STATUS and signasls

two

returned
An UPDATE operation causes the device to act

it

on all pending states {(and their assocciated values,
any). A deferred operation is specified by the high order
bit of CHD (X'80') set to 1.

nan2 &
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CHD

oo
X100

OPERATION

(el @]
ojtzm
-1 -

AT

RDINFO ' 3180 inserts in buffer starting at location 7: R¢/
(read) ® Data Type: 1 byte
»X'01'= for data as defined here

¢ Reserved: 1 byte = X'00°"

» Machine Type: 4 bytes (EBCDIC numericy
For non-IBM devices, this field must bae
right-justified and padded with X'40°"'.

X'00000000' indicates that the value returned by
the device in the Read Extended ID command
should be used. If not equal to X'00000Q0Q°', -
the EBCDIC data Will supersede the machine type
read via the Read Extended ID command.

* Flags = X'll' (1 byte)
B -3 Hsrdware/software
' = Hardware or microcode
' = Prograsmmed Machine
7 IBEM/non-1IBY product

-

= X'00"' if unknown.
tes AE characters, right-3justified -
if unkncun

facture or origin: 2 bytes
f unknown. )

¢+ 7 bytes AE characters,
ed and padded with X'FQ°'
' if unknown.

* Serial Number
right- Just i
X'00. 0
¢ Releasse lLlevel: 3 bytes AE characfers.
user-defined padding and Just:fxcatlon
X'000000"' if unknown.

» EC Data: 16 bytes EBCDIC, user-defined
pa dd:ng and justificstion.
. X'00..00' if unkncun.

3X74 issues this command as part of ter-
processing and wWill validate that bytes
go0°'. The intent of the asbove informa-
r use in the Product Instance ID subvec-

of the 3X74 3lert function. It is tha
esponsibility to ensure that the proper
ta values and justification sre inserted
rcii%ecture. AE fields may contsin

z
a. 30
1] —rt
< anm
Q) oo
U0 —
OZOIO I =
P
no R o 2=
Qa oO-s00n

+ \OMUW-OHJ‘O

es length, loads data (bytes 4-n)
Ares Query Reply into buffer
at location 7), and sends Op Complete

UAQRY X'a3!
(read)

t Ol OYO

o gl V)]
ntuc
- oo
w3 ~Q O
amnw

X74

updates length, losds data (bytes &4-n)
lphanumeric Partitions Query reply
into buffer (starting at location 7),
and sends Op Complete to the 3X74.

PRTQRY X'05"
(read)

(o]
PO AUVCO | O O

Owlrr~ow]mum
he | OV ~hs | OO W

£

pace 265
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e following commands are all write commands, All have immediate and
d deferred versions. The immediate code points are showun first

i

i

?;. The deferred code points are shown sacond

CHMD COD
FOI

OPERATION

CPAR

X< | OOo
0o | Zm
(SIS

3X74 has loaded bytes.
ion structured field in
te 3 of structured fiel
the buffer.) :

reate Par-
fer.
d in byte 7

~<r1-m
[ e Y]

ontrol unit 3lwsys supplies, 3as a minimum,

3-9 of the structured field. If the parameter

itted by the host, the default values shown in

196 are provided by the control unit.

9 through n are validated/defaulted by the
3180 will reset its window parameters to

base state. Cursor locator state is not affected.

QAWH~0~ O~~~
NPT N0~

e ¢
tes
om
23—
tes
vice

The device Wwill rzset any Update Pending states and
will ignore the Head Control Register for screen
format while in partition state.

SWNDO

baPad
o
oHe

The 3X74 has loaded bytes 3-n of a3 Set WHindow Origin
structured field into the buffer. (Byte 3

of structured field is loaded in byte 7 of

the buffer.) This command is issued by the 3IX74
when keystroking operations require the window to

be moved or when 3 Set Window Origin

structured field is received from the host.

RESETP

0o
oo
- -

A,
X

The 3X74 has encountered a condition where it
requires the 3180 to reset its partition

snd window parameters to base (POR) stste.
Honor the Hesd Control Register for screen
format on the basis of the model identified.

The device will reset any Update Pending states. -

Cursor Locator state is not affected.

v
['y]
B}
a9 ]
[
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CHMD CODE OPERATION
POINT . P
CURSLOC| X'g8" Indicates R/C cursor offset and allows the N
X'83" indication to be turned off/cn. :

This command contains &4 bytes of data,
starting at byte 7 of the buffer.

indicate the ROW OFFSET.
f rows the cursor position
o X'FFFE').

The first two bytes
This is the number o
is offset (X'0000' t

The last two bytes indicate Column Offset.
"This is the number of columns the cursor . =
position is offset (X'0000' to X'FFFE'). : '

The display of the Cursor Locator is diszbled
if the ROK and/or the Column Offset are set

to X'FFFF'. The display of the Cursor Locator
is disabled when 3180 powers on and is only
enabled when the 3X74 issues 3 CURSLOC command.
The only 5 the 3X74 sends to 3180 for the

ue
ction described in this document
00' or X'FFFFFFFF' to enable
ets) or disable the display of
ocator.

The Cursor locator is d!sabled in the power-on
state of the device and also fcllowing a
DCA Reset to the base. . . :

psge 27
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1.4.5.5 EXTENDED CHARACTER SET (ECS)

‘:f (Consists of Extension Attribute Buffer - EAB, APL, and Pro-

grammable Symbol Set - PSS)

Note: Read and Write commands to this feature will be affected
by the setting of bit 5 in the Base Ccntrol Reg. Refer to
Load Control Register Command.

0011 READ DATA (EAB) (Display and Printer)
This command operates the same as the bsse Read Data command,

1011 READ MULTIPLE (EAB) (Display only)
This ifmmand operates the ssme as the base Read Multiple
command.

"CLEAR (EAB)
Not applicable. Refer to Base Address Clear Cmd.

1100 WRITE UNDER MASK (EAR) (Display and Printer) _
The "0™ bits in esch data byte from the control unit ccrre-
sponding to the 'active' ("1") bits in the mask register are
written into the EAB at the sddress specified by the Base 1/0Q
Address Counter. "1™ bits in the data byte from the ccntral
unit are written into the EAB regardless of the Hask bits,
"i1" Bits in the EAB corresponding to zero bits 'of the mask
are not modified.

1010 WRITE ALTERNATE (EAB) (Display and Printer)
Data bytes following this commsnd are written te the Basa
refresh buffer and the EAB slternately, starting with tha
base refresh buffer. The Base 1/0 address counter is stepped
after the byte is written into the EAB. The write to the EAB
. is 'under Mask' and operates the same 35 the Write Under Mask
‘ command. Any number of bytes of data may follow this command
with no error detected if an odd number of bytes is Wwritten.

Note: Write Under Mask and Write Alternate Commands have the fol-
lowing restrictions when writing large blocks of data, 1in
burst mode, to the printers. R . . S

1. If updates pass more than 512 bytes, they must Le to contig-
uous storage locations. There is no limit to the s5ize of
these updstes.

2. If an error results in retramsmission of a buffer update, 60C
usec must elapse between termination of the originsl attempt
and a3 subsequent retry.

3. If the buffer updates are between 257 and 512 bytes in length
with multiple address counter settings imbedded in the dats,
600 usec must elapse between such buffer updastes. .

4., Buffer updates between 1 and 256 bytes have no rastrictions
placed upon them. - B

Note also:

The EAB Color Bits 4,5,6 at address 79 (column 80 in tha
indicator row) are defined as Color Switch Override Bits,

When any of these bits is 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 O0's, the switch is
) enabled.

0110 LOAD MASK (Display and Printer)

~3n2 2C
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The first data byte following this command will be stored in
a register and used to designate the bits that will ba
cleared in the Extension Attribute Buffer when the base i,/
executing a Clear command. "1™ bits in the mask will cled
the corresponding bit in the EAB bLyte 35 the base hardua?&/
clears the matching byte in the refresh buffer. This register
zusghbeBrestored by the control unit following an Insert Cad
o e Bsse.

The M3sk register is also utilized by the feature hardwasre
when executing the 'Write Under Mask' and 'Krite Alternate?
Commands. See above.

PS's 2-7 are selected by bits 7,8,9%9 of Mask register set to

b'010'-b'111"'. Selection of 'base!' (b'000') or APL (b'001')
cr 3 non-implemented PS wWill yield the following:

PS Command: ' Device Response: -

Hrite TT/AR

Clear TT/AR, followed by Op. Complete

If a second data byte follows this command it will be
loaded into the Suppress Skip Register. Bits in this
register are defined as follows: :

Data Bit Function

2 Suppress Skip - Entire screen
3 n n PS Font $7

‘. " \aJ n " 6

5 n " 1, . ] 5

6 1, ] ”n n L 4 "

7. " " n ka3 3

8 n " " ] 2

9 n " (APL)

The rsster skip following a character row wWwill be
suppressed whenever one or more of the symbols iIn
that row is displayed from a PS font

designated as Suppress Skip. . .

Note: Bit 2 = 1 is not supportad by the 3174, 3274 or Architectura.

01X1 READ FEATURE ID (Display only)

Data Bit Meaning
2 thru § Feature present (0111 returned)

6=1 APL instslled ‘ : :
7,8=00 0 PS Fonts Installed ) o
7,8=01 2 PS Fonts Instslled o
7,8=10 4 PS Fonts Instslled
7,8=11 6 PS Fonts Instslled

9=0 Monochrome

9=1 Colour

This command will reset Op Complete status in ihe feature.

0010 splay only)

RESET (Di ’
The RESET command will reset the azddressed device feature.
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When the Display supports PSS, the'follbwing'commands (to ECS featura)

1101

1000

1110

1111

will be honored:

READ STATUS .
This command is sent by the control unit to determine if t
feature is "busy" (see Clear PS command) or to read the R

ha
Qs
The cne byte response is defined as:

Bit 4=0 Busy - Other bits are invalid
=1 Not Busy

Bit 8=1 Op Complete
Bits 2356 ROS Identifier: i
0000 APL/Text
0001\
to Reserved
1110/
1111 Oper. Inds. only

WRITE DATA (PS)

The Programmable Font Buffer contains 9 dats bits for each
location of storage. The high order bit of the 9 bit byta
will display in column zero of the charscter box.. Two con-
secutive data words from the control unit are combined to
load one location in the buffer. The second (odd) word is tha
eight low order bits to be losded in the location as indi-
cated by the 1.0. Address counter. The first{( even) word
contains the high order bit to be stored in the ssme locatian
and is positioned in the low order bit position of the first
word from the control unit. A dsts stream of even and odd
words may be of any length and will load data into consec-
utive locstions of the buffer, a store cycle and stegping of
the base sddress counter occuring once for each even—-odd paip
of data words.

sddress counter is used to address the Pro-:
grammable Font buffer when writing (or clearing). The con-

trol unit must losd the I/0 sddress counter with the proper
starting sddress before wWwriting the 32 bytes (16 slicesl)® of
each symbol. The address for the first (top) slice of each
symbol will be the 8 bits of the refresh buffer code for that

symbol shifted left 4 bit positions (multiplied by Stxteen )
ngher order address bits will be ignored. .

Note: The 1/0

* 24 bytes (12 slices) will be written to devices that
specify 12 PELS/Chsrscter vertically in Read Terminal ID ra-
sponse. .

OR DATA (PS)
Similar to WRITE DATA with the exception that the follow)ng
bytes of data are or'd into the Programmable Font Buffer.

READ DATA (PS)

The low order three bits of the mask register select the PS
font to be read. One byte of data will be returned for each
‘kead PS' command. The PS 'slice' wWwill be read in the samsa
order that it is written - leftmost bit in the fxrst byte,
remaining 8 bits in the next byte. The 1I/0 addres counter
will be incremented following the read of the low order 8
bits, and the device wWill assign correct (odd) data parity
to each byte returned to the control unit.
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0100

Note:

CLEAR (PS)

This command is used to clear 3 symbol font buffer. The clesar
cperation starts at the a3ddress specified by the addres
counter and terminates at the end of the 192 symbol prograﬁﬁ\
mable font RAM.- Op. Complete status will be set in the fe&w'
ture at the end of the operation. It is recommended that the
control unit set bit 7 in the Control Register prior to is-
suing this command, and that the contrcl unit refrain from
sending any commands (except Poll, and Read Status to this
feature) to the display while the clear is in process because
this command utilizes the Base Address Counter and any com-
mands that alter the contents of the Address Counter will
have a3 deleterous effect upon the PS Clear.

The control wunit is responsible for inhibiting display
while issuing any wWwrite command to a PS font. Refer to Load
Control Register command. ’

\‘w\, e
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1.6.5.6 CONVERGENCE FEATURE COMMANDS
01X1 READ TERMINAL I.D.
Responds with feature address in bits 2 thru 5.
1101 READ STATUS
ts 2,3,4,5= 1011 (feature address)

Bi
Bit 6= 1 Enabled
Bit 7=1 Colour Defsult Switch active (monochrome)
0010 Reset This command will reset the feature status latches and
I/0 address registers.
0100 Write I/0 Address Reg. High
The byte of data sent following this command wil)l be inter-
preted ss zhown: (Only one byte of data will be accepted.)
2 345 67 8 9
’ ‘ l' ref buff adr bits 1-5
; { { {(vertical zone addr)
i ref buff/backup store
| addr bit
i =} ref buff
=0 backup store
=1 increment vertical sddr T -

i

increment horizontal addr

0110 Write I/0 Address Reg. Low The byte of data sent following this
command will be interpreted as shown: (Only one byte of data will
be accepted. :

) —
2 3 4 5 ¢
(Colour Bits)
basckup store bits 1

ref buff sddr bits

1
ref buff addr bits &
{(horizontal zone add
backup store sddr bi
Spsre .

Spare

1100 Write Dats
his command will cause the succeeding bytes of data to ba
loaded into either the refr2sh buffer or the backup stora
depending on the setting of the select bit in the ccnvergenca
1/0 addr counter (see sbove.) o

Data words sent to the Bsckup Stcre contain only 3 signif=-

icant bits, plus parity (3 nibble)

2345 6789 P

0000 OXXX P Data word to Backup Store -
AXXX XXXX P " Refresh Buffer

A maximum of 64 bytes (128 nibbles) may be sent wWithout
overwriting the selected storage.

0011 Resd Dsts
This command will return one byte (nibble) of data from tha
selected storage.

1011 Read MHultiple

This command will return 3 mz imum of four bytes (nibbles)
of data from the selected steo rage. under control of the tuwa
least significant bits of th Convergence 1,0 Address

Countcer.

(3]
[N
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2.0 PRINTER CONTROL

.

. ‘ re
2.1 GENERAL . N

¥

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

2.2 GCOMMANDS

The commands recognized by the printer are: -

READ WRITE
00001 Poll
10001 Poll/Ack 00010 Reset
00011 Read data 01100 Write datsa
00101 Read Adr. Cntr. Hi 00100 Load Adr. Cntr. Hi
10101 ' n " 10100 " n n Lo
01001 Read Terminal ID 01000 Start Operation
01101 Read Statu 00110 Clear
0011 Resd Datas (EAB)(Adr 0111) 10110 Load HMask
10000 Sesrch Forward
10010 Search Backward
1100 Write Under Mask (EAB)Y(Adr 0111)
. 0110 Load Mask " n
1010 MWrite Alternate n o B "
Note: Printers that support the EAB will implement the . SN
above commands described as (EAB). o

The operation of these commands is described in preceeding
sections of this document. .

Other commands, 1including a3ll other commands to other than _the
base address, are invalid. Invalid rescd type commands will return -
an all zerocs data word (with bad parity: Bit 10),and invalid write
type commands will (may) reset the previocous command. If no other
command or dsts word directly follows the invalid wWwrite command,
TT/AR takes place following receipt of the ending sequence. In-
valid commands include printer no-op commands. Commands other
than Poll, Reset and Start Operation (Abort Order) will be treated
as invalid while the printer is Enabled or Busy.

2.3 PRINTER CONTROL INFORMATION AREA (PCIA)

The first 80 bytes of the printer RAM a3re used as register space
to store control 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 Frinter from altering each
others' Qutput Area (except at POR time.) The assignment is:
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2.

3.

ADDRESS LENGTH DEFINITION
{(hex) (bytes)
Printer OQutput Area
0000 1 Status
0001 1 Switch Ststus
0002 1 Key Input Code
0003 1 Sense
0004-0005 2 Message Length
8006 1 Extended Status
0007-0009 3 Reserved
000A-000Q0F 6 Terminal ID
Controler Output Ares .
0010-0011 2 Mode
0012-0013 2 Message Starting Address
0014-0015 2 Message Length
0016-0017 2 Order
0018 1 Maximum Presentation Posxtlon
0019-0021 9 Reserved
go22 1 Extended Order Parameter
0023-002F 13 Reserved
0030-003F 16 Alias Table
0040-0049 10 Reserved
004A-004D 4 Test Messsge Area .
004E~-004F 2 Reserved for Control unit use.
Note: For the PCIA byte definitions, Bits 0 - 7

correspond to Interface Dats

3174/32746  PAI

Word Bits 2 - 9.

1 PRINTER OUTPUT AREA

2.3.1.1

L]

L 4

m
x

-
=

+ 0007000 W W W w
e e e e e S
NN S LIFO

.

wn
-3
t+Qa
1]
oqQ

Data Check

Bit 1

STATUS

Stastus Bits are defined as follows:

Extended Status Available
Data Check

Order complete

Equipment Check
Intervention Recuired
Sense Datsz Available
Input Code Available
Switech Transition (Valid)

status Avasilatle

Set when new status cdata is loaded
status byte and reset when the printer

(MPP)

into the extendead
is enabled.x

Set, with Order Complete, when the printer det
a3 data check in the messsge buffer {(not the
while printing (or loading PS.) Reset when enab

In LUL allowed to
while

not complete

mode, printer is
executing non-print datsa,

Order Complete

Bit

Set when the order, as specified
Order Register, has been completed or
Reset when the printer i1s enabled. *

in the

set this
] and printing n
{(but bit 2 must be set anvhow.)

two byta
terminated.
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n

3 Set when a printer detects a3 *'Permanent Errcor' copg—
dition. Cleared by a successful POR. A permane&?,
error results when the printer detects 3 parity er<’
ror or invalid parameter in the control unit output
area (Printer Register Space). If invslid parsme-
ter, Status Bit 5 will alsc be set, and Sense coda
‘04" - Order Reject' will be loaded.

» Intervention Required

Bit 4 Set, after a device determined delay, when an oper-
ator recoverable (without POR response) conditicn
occurs. Reset when the 3bove condition is remcved,
Note: The control unit is not allowed to alter thae
printer print buffer or the Control Unit OQutput Area
after receiving IR,0C status, until receiving IR
Cleared status.

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

o Input Code Available

Bit 6 Set when new input code is loaded into the input
cocde byte and reset when the printer is ensbled.* -

¢ Switch Transition -

- Bit 7 Set when any valid transition of the applicsbla
suitches on the printer operator panel occurs and
reset when the printer is enasbled.* New status of
the operator panel switches is stored in the switch
status byte. - -

d*gProvided Poll Response is all zero. Refer to Start Op com-
mand. . N

|
The Status Available Bit (in Poll Response) is set when any of tha’
above status bits are set or when Intervention Required is reset.
Transition of tuc or more status bits may occur—for one Status
Available Poll Response.

Defined combinations of status bits are: -

Status Cccurence
Bits

° 2 Print, SSA or Abort Order with Print Order successfull
: completed.

. 1,2 Data Check while printing. Print completes. )
2,3 Printer Register Space Check following Start Cp Commar
. 4 IR condition while idle. ‘
. 3 EC condition while idle.
i 2,6 Print Order terminated due to IR’c&ndition. -
. 2,5 Print Order terminated due to Sense condition.
. 2 Print Order terminated By an Abort Order.
2,3 Print Order terminated due to Equipment Check.
° 2,3,5 Print Order terminated due to invalid parameter in

Control unit Qutput Area.

Multiple failures or other undefined error conditions may resulh{
other combinations of Status Bits being ganerated. "

The print operation in process will be terminated whenever Equipmant
Check, Intervention Required, or Sense Data Available are set.

rag2 35
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2.3.1.2 SWITCH STATUS

This byte contains the current status of certain operator paneael
switch positions. Hhenever positions of MONO/DUAL Case,
SINGLE/DOUBLE INDEX and 8/6 LPI switches are altered by an opera-
tor the Status Bit 7 (Switch transrtlon) is set and new switch

status is losded into this byte.
Bit 0 thru 2 = Reserved

bit 3=0 Colour default switch on - Base Colour (Fld Attr)
=1 n off - Base Colour suppraessed

bit 4=1 Colour cartridge resudent (or no cartridge)
=0 Monochrome "
Bit 5=1= MONO/DUAL SW in DUAL position i
=0= MONO/DUAL SW in MONO position
Bit 6=1= SINGLE/DOUBLE SK in DOUBLE position
=0= SINGLE/DOUBLE SW in SINGLE position
Bit 7=1= 8/6 SW in 8 LPI position
=0= 8/6 SW in 6 LPI position

2.3.1.3 INPUT CODE

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

X'50' = Attention

X'SFY = PA 1

X'B5E' = PA 2 -

X'SD' = No PA Keys Availsble/Actuated

Attn does not terminate the order in process or alter printer SLU
(Secondary Logical Unit) send/receive state. Attn is allowablae
only in Printer SLU Receive state.

PAl, PA2, and No PA 3l1llowable only in printer SLU send state,.
Printer SLU Will assume receive state upon dissbling and returning
t?etlnput Code. No PA code may be sent after timeocut in send
state.

2.3.1.4 HMORE INPUT CODE.

X'69' Query Reply. S
This code indicates that the printer has received a Read
Partition Query SF, and the control unit is directed to
transmit 3 canned reply. The reply generated by the contral
unit will be identical to the LU3 version, and will be lim-
ited to Character Set, Hilite, Colour, and Usazble Area.

X'6A' Query Reply, extended
Same as above, except that additional response parameters -
in structured field format - have been lcaded by the printer
into the message buffer. The data will start at address
X'50' with the length specxfied in address 0004,0005. A
maximum of 256 bytes is 3llowed.

0
&
a
]
()
o
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X'6B' _Inbound Data Available.
This Input Code is provided for devices that. support:
case 1: Read Partition Query Structured Field with their ow{\
response, or: ‘v’

c3se 2: FMH! inbound requests.

The entire Reply, commencing with the asppropriate FM header,
will start at address X'50' with the length specified in ad-
dress 0004,0005. A maximum of 512 bytes is alloweaed.

Note: A '69', '6A', or '6B' input code must only occur with Order
Complete and no error status bits (bits 2 and 6§ only set in status
register).
The printer will return Sense X'02' if:
1. The Read Partition Query Structured Field is net the last
- (or_only) SF in the chain, or .
2. The requesting FMH is not only in chain.

When LIC is not indicated on an otherwise scceptable Read Parti-
tion Query Structured Field Start Op, the printer must 'hold' tha

Sense or Input Code reply until the next Start 0Op, and:

1. Return the appropriate Input Code if this (or 2a subse-
gquent) Start Op indicates LIC and the Read Partition Query
SF is still the last SF (null RU case).

2. Return Sense '02' if additional data is received (Wwith or
without LIC).

3

. Purge the Reply if FIC is received prior to LIC.
2.3.1.5 DSE/DSC INPUT CODE

X'6C' LU3 Query Reply, more to follow, cr: ’ N
X'6D' LU3 Query Reply, last piece. o

Refer to LU3 Query Order for description.
2.3.1.6 STILL MORE INPUT CORE

X'6E' Inbound Structured Fields Available -{(DSC mcie only)

Used in DSC mode to indicate. inbound structured fields ara
available from the printer - e.g., IPDS ACK Reply.

Only one input code X'6E' may be presented by the prtnter per
"load Structured Field"™ order. That is =~ consecutive X'6E'
input codes are not allowed wWithout an intervening "Load
Structured Field"™ order.

If more than one input code X'4E' 1is received from ¢tha
printer without an intervening "lLosd Structured Field™ order,
all but the first are ignored.

Ncte that this input code is not used for Query Reply which
continue to use input code X'6C' and x'éD'.

The data will start at address 0050 (MSA) with its length
specified in address 0004-0005 (ML). A maximum length of 512
bytes 1s allowed. The inbound structured fields may be so-
licited, for example via an IPDS "Sense Type and Hodel™ (STH)
struciured field, or unsolxcuted to report printer detected
exception conditions in a structured field fcrmat.

Note: In LU-1 mode, Input Code X'6B' (Inbound Data Avs lable(

or X'6F' (Inbound Data Available Withcut FM Header) 15 used
to indicate inbound structured fields sre svailsble.

page 37
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X'6F' Inbound Data Available Hithout FM.Header (LU-1 mode only)

Used in LU-1 mode to indicate inbound data is available from.
the printer (e.g., structured fields) that does not contain
an FM Header.

The data will start at address 0050 (MSA) Wwith its le
specified in address 0004 0005 (ML), A maximum length of
bytes is allowec.

ngth

g
512
The control unit will indicate "FHM Header not present™ in the
Request Header (RH) that is sent to the host systenm.

2.3.1.7 SENSE DATA

This byte will be losded by the printer when the printer has sens=
data to be sent to a host via a control unit. HWHhen this byte is
available, status bits 5 and 2 will alsoc be set.

X'01' Cancel :
This code indicates that the Cancel key is depressed by an
operator in order to cancel printing. The printer will imne-
diately terminate printing in process. The Cancel key 1is
only active between 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 Complete'. If a
print order is not in process, the printer will wait for the
next Print Order and: If FSFIC, ignore the Cancel; If not

FSFIC, abort the print and return Cancel, Order Complete.
The control unit is responsible for purging the remainder of
the chain after receiving Cancel. The next SCS Start Print
sent to the printer will be FSFIC.

X'02' Invalid Parameter
This code indicstes that an invalid control_ parameter has
been found in the SCS data stream by the printer.

X'03' Invalid Structured Fiel
Set only during SCS iﬁH

id

nt if the printer detects an in-
valid SF within a va .

ri
MH
X'04' QOrder Reject
Set when printer detects an invalid order or parameter in the
Control unit QOutcut Ares. Status bits 2, 3 and 5 will be set.
Printers are sllowed to return Sense '04' (sans equipment
check) in non-SCS mocde if inv:lid parameters are detacted in
the Load PS header. . .

X'05' Illegal PS Selection
Set, in SCS mode, when byte 6 or 12 of the Load PS Header
specifies a3 nonexistant PS RAM or Plane.

X'06' Illegal Alias Selected
Set, in SCS mode, when an SA (X'28') control cocde references
a PS LCID which does not exist.

X'07' Invalid FHMH ’
. Set, in SCS-FMH mode, if the printer is unable to properly
process the Fi{1 Header. (Invalid SF types within a valid FHH
are rejected with X'03'.)

X'08' Invalid Structured Field (DSC mode only)

Use in DSC mode if the printer detects an invalid structured
f\eld (other than IPDS structured fields) that wass passed to
the printer via the "Load Structured Field"™ order (X'07').

T
o]

[¥p]
w
Y]
[e3)
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2.3.1.8 EXTENDED STATUS
vPCIA‘Address 0006, contains "Extended Status™ if Status C(Addrer
0000) bit 0 = 1., Otherwise, it is reserved. N/
Extended Status:
Bit 0-6 "reserved”
Bit 7 0 "Order Complete Not-Deferred"”
1 "Order Complete Peferred”
In DSC mode, when a Load SF Order (X'07') is sent to a
printer, -Extended Status bit 7 = 1 (Order Complete Deferred)

is used wWwith Status bit 2 = 1 (Order Complete) to indicate 3
deferred order complete condition.

"

[]

This status can be used by a Printer to stop any further
transfer of data from the Control Unit to the Printer until
conditions within the Printer will allow it to resume.

Note: The following status cannot be included with ©"0Order
Complete Deferred™. If they are included, they will be ig-

nored.
o Data Check (bit 1) N
o Intervention Required (bit 4)
o Sense Data Available (bit S)
o Input Code Available (bit 6)

owing presentation of deferred order complete status, the
ter can allow data transfer tc resume by returning Status
2 = 1 (Order Complete) with Extended Status bit 7 = 0
er Complete not-deferred).

mE

-~ O-"70

ansfer can continue without interruption fol
(

tr low 1ng E
d SF Order, then "Order Complete not-deferred"” Sta Egék’
1 2

OCvYyZ OOy~ ~DUTM
[l
(o]

a
it 2 = and Extended Status bit 7 = 0) is resturned by
rinter in response to the Load SF Order.

ote: "Order'Complete not deferred™ can also be presented by
eturning Status bit 0 = 0 (No Extended Status) and Status
it 2 = 1 (Order Complete).

2.3.1.9 PRINTER ID

These bytes, loaded by the printer, contain the unique device pa-
rameters that are significant to the control unit ands/or the ‘ap-
plication program. Definition of these bytes is as follows:

‘goo0B?"
bits 0-3 Printer 'Type! .
='0000" 0ld Type -
='0001"' ADII 3287 or equivalent N
='0010" 4250 L i
='0100"' 3268 n d
='0101"' 3230 " "
='0111* 3262 " "
‘ ='1001"' 5210 " "
bits 4-7 Character set ID for font 001

= '0000" APL.
all other codes Reserved.

page 39



OCTOBER 1

b%ts

Note:

Note

Note:

386

Prin

0-3

Printer type 0000, with EAB - same definition as 0001, above.
Printer type XXXX, without EAB - Don't Care Condition.
also: Printers of Type 0010 and above will implement an
additional byte of ID as follows:
byte 00O0A: (other bits reserved, must be zero)
bits 0,%!,2 = 000 No EAB highlighting supported.
= XX1 b'01l' highlight (blink) supported.
= X1X b'l10' highlight (reverse) supported.
= 1XX b'11' highlight (underline) supported.
bit 3=1 Translate Table Req'd.*
bit 4=1 DCA-L2 Supported
bit 5=1 FHH Subset ¢4 Supported
bit 6=1 '‘Local® Saves/Restore SF and Query List SF supportec
bit 7=1 LU3 Query supported.
%The control unit will only test this bit if it (the control
unit) is configured for EDS.
Printer tyre 0000, with or wihtout EA B and printer type 0001,
without EAB, do not support DSE/DSC highlighting.
A —
Bit O0=1= Extention Attribute Buffer installed
=0= Not installed
Bit 1=1= APL/3289 Text Print feature installed
=0= Not installed
Bits 1 = 1,1 indicate full APL capability via the
Extenszon Attribute Buffer (a la 3287) and
Bits »1 = 0,1 indicates 3289 'Text Print Feature'
Bit 2=1= PS feature installed
=0= Not installed
Bit 3=1= SCS EBCDIC feature installed
=0= Not installed
Bit 4,5 and 6 Display Screen Size
001= 960
010= 1920
0l11= 2560
111= 3440
110= 3564
000= Reserved
100= Reserved
101l= Reserved
Bit 7=1= Printer (Unit ID)
=0= Other (Unit ID)

ter °

31743274 PAI

Type' definition:

6001 0100 0101 0111

Matrix Matrix Matrix Non-matrix

132 132 132 132

102 127 127 127
10°3)in. 10 10 6.25 00
10=3)in. 15 15.625 6.25 00

10 10 12 00

8 8 18 00
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*000D' Buffer Size ('base' buffer)

Sa% s

X'08'= 2K Buffer -

X'10'= 4K Buffer
This byte will be set to the equivalent v3alue of the high orde
byte when the size of the printer buffer installed (plus 1) i
counted in 2 byte binary format. The EAB, when instzslled, wil

be of equal size as the 'base' buffer.

'OCQE? Extended ID

= Reserved
= Reserved
= 1 colour supported

byte '0C' is also set (EAB installed),
d Colour is suppcrted.

LUl FMH Supported

e
1

0 Load Structured Field order is not supported
-1 Load structured field order is supported

Bits 5,6,&7: Reserved

*000F"* PS Charascteristics

bits 0-1 singlestriple 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:
I1xxxxx triple installed on PS number 2
xlxxxx triple installed on PS number 3 \
xxlxxx triple installed on PS numzer ¢ -
xxxlxx triple installed on PS number 5—
xxxx1lx triple installed on PS number 6
xxxxxl triple installed on PS number 7

2.3.2 CONTROL UNIT OUTPUT AREA

2.3.2.1 MODE ('0010', '0011')

The mode bytes define in which data stream mode the NDS Subsystem
is operating. The mode remains in effect until overlayed with 3
new mode. The modes are defined as follows:

LU 2/3 Mode

The 3270 Data Stream is supported under SHNA.

3270 Mode

This mode 3llows usage of the 3270 Data Stream over BSC and 3272
.local channel attachment.

LUl Mode

This mode allows usage of SCS, DCA-L2, IPDS, or Structured Field
data streams.
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Mode Byte 0 ('CG010'):

Bits

- 4 Reserved
Bit o]

For Print Order SCS mode: SA control code ('28"')
to be treated as invalid by the printer.
1 For Print Order SCS mode: Printer to execute all the
control codes it understands.
Reserved .
o] Enable EBase Colour switch
1 Disable Base Colour (suwitch override)

Note: The control unit will set Bit 5 = 1 for Print SCS-FHMH.
Mode Byte 1 ('0011'):
Bits 0 thru 2 = Reserved

- Bits 3 and &: ) :
Host Direct Print
Host Initiated Local Copy (including BSC Copy command)
Operator Initiated Local Copy
r
hr

os]

r*-
~NNoe U o

[] 1]

00 or 01 may be used for BSC Copy Cmd.

ru 7:
No Mode (Ref

001=3270 Mode (C
101=LU3 Mcde
110=5CS Mode

Lo sl 1 I I A

Section 2.3.3 for use of this code).
it OQutput Area from X'0010"
ed)*
put Area from X'0010°"
t Area from X'0010'°

a '"0030'-'Q03F"
bit 2 and

-3 1]

o
I X3 Xo
i ad

-t
~CCOYOTOT+

re
'

«U Met~rt~rt
O~0 00000~
onsy o
wWr—=oo0o000n
OM N\ N b= 1= 0

oo
m

% The data stream for these two modes appears the same to the printe

The validity of the control unit output area and supported functions
vary among modes. The dependencies are summerized below:

Cancel Kevy
Active only in LYl Mode (see last note under 'print parameter'.)

Prooram Attantion Kevs (PA 1 & 2)
Active only 1n LUl Hcce

X Print Function
Active 1n LU3 and 3270 Modes only.

2.3.2.2 MSA AND ML

The Message Starting Address Bytes specify the buffer address
where the message buffer starts from and the message Length Bytes
specify the size of the message buffer to be operated on by the
printer. In LUl Mode print data will wrap from the end of the
implemented buffer to zddress X'0050°'. ’

I} ML = zero for Print Order, the printer will suppress any
printing and return orcer ccmplete,.
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2.3.2.3 ORDERS

Two bytes are used as the order bytes to specify what operationd
Wwill be performed by the printer. The f:rst byte ceontains an orde J
and its parameters are specified in the second byte if applicable.
Order complete status will be set uron completion of the opera-
tion. The order will remain loaded until overwrit®en by the next
order. The Order will be examined and executed following 3 Start
Op Command, providing there is no pending Poll Response Status.
Refer to Start Op Command.

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

any --> No Hode PA & Cancel keys deactivated, printer SLU en-
ters or remains in receive state., SCS parame-
ters loaded by SHF, SVF, or SLD will be saved,
pending PA input reset. Unique conditions as-
sociated with the previous mode will be reset.

LUl --> LU3,3270: Previous SCS parsmeters saved, PA saved.

any --> LU1l: Previous SCS para=neters, if any, restored.
Byte O0: X'0l'=Abort

X'02'=System Status Available

x'03'=Print

x'04'=Load PS

x'05'=Load Translate Table(s)

x'06'=LU3 Query

x'07'=Load Structured Field

2.3.2.3.1 Abort ('01")

This order causes the printer to terminate the print (or other)
order in process. No parameters are available for this order/
Following receipt of this order the device must respond with one\ W
and only one, 0Order Complete. The printer will ignore an abort
order (snd remain enabled) if no print (or other) operation is in
process. The control unit may only send this order following a
'Start Print' (or other) Start QOperation and prior to receiving
Order Complete. The control unit may not change the Mode when
sending this order. i

The control unit is responsible focr resetting the aliases for 3all
- PS's affected by the Abort. The printer is responsible for exe-
cuting deferred clears (if any) from previous load PS ordars.

2.3.2.3.2 System Status Availabla ('02") .
X'00" May bte used by control unit to indicate Mode change.

Note: Used with Mode = No HMode (Byte 11, Bits 5-7 = '000') to in-
dicate that conditions associated with the previous mode should
be reset. For example, if the data stream mode is IPDS, it is5 reset
to the default data stream mode. . -

X'02! Indicates that the printer SLU enters }he send state.
X;03' Indicates that the printer SLU enters the receive state.
Note: Outstanding PA indication will be cleared whenever the

printer SLU returns to receive state.

Note also: '02' and '03' will only be sent in LUl mode.

C‘
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2.3.2.3.3 pPrint ('03")

Printing of the message buffer specified by the MSA and ML will
be performed by the printer. Refer to 5.1.1 for code points.

3270 like print function wWwill tzke place in any modes other than

the LUl & No Modes. Refer to 3274 Description and Programmer's

Guide, GA23-0061. If the messzge starting address does not con-

tain an attribute character, a3 backward search for an attribute

gu?§ be performed, commencing from end of the current message
u er.

In the LUl HMode the message buffer contains both control charac-
ters (Wwith or without their parameters) and graphic characters.
The printer wWwill access I/0 codes from the beginning of the mes-—
sage buffer to the end of the message. buffer sequencially. A
character will-be printed if it is a graphic character and the
control function will be performed 1f the control character is
supported.

If No mode is specified, printer will suppress any printing. Or-
der complete will be returned.
The following parameters 3are defined for the print order:
Bit 0=1 Extended Order Paraheter byte valid.
0=0 not used; all zero
value assumed.

First Segment of First in Chain

Bit 1=1
Bit 2=1 Last Segment of Last in Chain
Bit 3=1 Reserved v
=0= SCS EBCDIC Data Ccde
Bit 4=1= Print with Extensicn Attribute Buffer—
=0= Print without Extension Attribute Buffer
Bit 5 & 6 Dual/Honocase
00= Mschine Default as configured
0l= Mzcnocase '
10= Dualcase
Bit 7%=1= Ignore NL, EM and CR and print space fcr them
=0= Honocr NL, EM and CR (3270 non line length formst)

# NOTE: MPP does not effect honcr of NL, EM and CR. Honor is only
defined by Bit 7. FF is honored regardless of Bit 7 setting,
but only when it is encountared at the left margin print po-
sition. Refer to 3274 Dsscription and Programmer's Guide,
'VFC Cperations' paragraph. khen FF is not honored, a space
is printed.

Note Also: Bits 4,5 & 6 valid in non-LUl modes only.
(%ontyg{)unit will set bits 5,6 to '1,0' (duslcase)
or .

Note further: Bits 1&2 are used to control the operation of the

! : Cancel Xey. Cancel is allowed, in LUl mode, from Start Print
of First segment of First in Chain until Order Complete on
Last segment of Last in Chsin.

[

a
o
)
[T]
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Note in addition: When bit 4 of the Print Order Parameter is set
to 'l1' (Print wWwith extension attribute bufferl), bits 1, 2,
and 3 are redefined as follows: : P

Bit 1= Reserved

Bit 2=0 Use EAB value (blts 7,8,9) to select character set.
=1 Use EAB value nd EACT to select character set.
‘o1

Bit 3= 0 Base buffer codes to '07' may be interpreted
as control codes regardless of EAB value.

Bit 3= 1 Base buffer codes '01' to '07' to be interpreted
as control codes only when EAB equals XXXXX001 (APL).
Code '00' - Null - is valid regardless of any

character or field attributes-:

The control unit will not issue a Start Print with
bit 4=1 if the device does not have an EAB (ID byte 0, bit 0).

Print Parameter, FMH Data Stream

Bit 7, previously set to '0' -in LUl mode, Will be used to indicate
FMH data strean.

Print Order, LUl mode, FMH, will be loaded only if the printer has
indicated support via ID byte 'OE', bit 3. LUl mode rules apply,
except 3s noted herein. ASCII is not allowed.

If FIC, the FMH is located at MSA. If not FIC, the printer will
continue processing the data stream. One and only one FMH is al-
lowed per chain, and the first FMH Print Order after a mode change
or previous EOC will specify FIC. The control unit promises to
perpetuste the the FIC bit 7 s

etting (either '0' or '1') for ay;m
print orders in that chain. 3

",
If LIC indicsted, the printer will return crder complete, sense
'OZ'di;che data in this chain is insufficient to constitute a
vali H.

A mcde change, FIC Start Op, or Abort without a previous EOC S:iart

Op is valid. The printer will terminate any parameter, header,
or data processing without generating errcr status.

page &5



OCTOBER 198¢6 . 317473274 PAI

If the type 0001 o
bits 4-7 cof byte 3
Print order with F
as follows:

r 0100 printer encoun\ers 3 Load PS header with
containing a X'6' while executxng an LUl mocde
MH specified, the PS data is to be decompressed

0 bit 7
l byte 1 l 2 l 3 ! * 0 l e o » ' * o 0 l “ s .
|Flag] bu 1 | bu 2 | bu 3 | bu 4 | bu 5 |Flag] bu 1l | ...
e | n-l | byte n
.o | bu 5 | b'1111'} 0-7 1°'s

(where bu indicates bunch, not bushel.)

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

Flag
0 Compare each digit to 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 remainder 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 digit and the bunch terminaggs
» e

following the first bit. If the first bit of a bunch is a '1°'
four digits follow. .

If the first bit of a digit is a '0', the digit is to be derived by
ccpying its comparison and the digit is terminsted following the
first bit. If the first bit of a digit is a '1', the four bit valu
of the digit follows.
Examples: o
Compressed Data Character
(Hex representation omitted as data !
doesn't understand byte boundries}
b'1110" blank
b'000000Q" blank
b'11000000" blank
b'10111211111110110011001001110000000110000C1000000" fat E
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2.3.2.3.4 Load PS ('04')

PS Structured Fields (modified) will be passed to the printer

segments not exceeding 256 bytes and lcaded in the data buffer/

in

Y

Each segment loaded will be stored by the printer upon receivind -
Start QOperation. Synchronization will be acheived by the
printer posting status available—-—-corder complete. This process
will be repeated until all Load PS structured fields are trans-
ferred to the printer. Load PS Headers may occur at other than
the MSA. The host data stream may contaxn many Load PS structured
fields to multiple PSs or planes in a "scatter load” application,
and these structured fields will be concatenated in the buffer for

one Start Op. with multiple headers.
Load PS Header (and datsa)

BYTE BIT CONTENT MEANING KEY
0 0 Basic/Ext| Basic or extended form
b'1? - Extended form (10 byte hdr) c
1 "CLEAR Clear PS RAM/Plane
b'0"’ -Do Not Clear PS RAM P
b'l’ -Clear The PS RAM Specified
2 Skip Skip Suppress
b'0? -Suppression off P
b'1l" -Suppression on
3-7 TYPE PS Data Format Type
3 b'0" -
q9-7 Printer unigque type: c
X'5','%" - Column loading (from left to
right, hi order bit at top)
other - Reserved or not supported
1 LCID Local Coded Graphlc Char. Set ID
(ALIAS) X'40' thru X'EF? T Cc
- X'FF' indicates RAM
associated with this LCID
is free
- Others are reserved
(X'FD' - X'FE' for ROS sets)
2 CHAR Beginning EBCDIC Cocde Point
X'41' thru X'FE' (inclusive) c
are valid.
3 RAM PS set RAM number . csP
(X'02' - X'07") .
KEY:

C - The control unit is responsible for checking the validity of
these bitss/bytes.

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

Cs/7P - Both of the above.,.

o]
a

o)
w
o
\J

( ~
L W%
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BYTE BIT CONTENT MEANING KEY
4 p—length Length of parameters for extended
X*'06? form. This includes the length Cc
parameter itself.
5 0 APA =0 All Points available P
=1 Not all potnts available
1 (09):] =0 LCID compare c
=1 No LCID compare
2 0B =0 PS set is KBD selectable (o
=1 PS sat is not KBD selectatle
3-7 RES RtStRVED (must be zeros)
6 X Number of X-units (10) in c=1l
7 Y Number of Y-units (8) in cell
8 X'00" one byte codes
9 0-4 Reserved|! HMHust be zeroc
5- Color Color planes :
B'00O0" - Single or all planes c/P
B'001" - Blue .
B'0O1l0"? - Red
B'100" - Green
Cther - Reserved

This is the end of header. -

BYTE BIT CCNTENT MEANING - KEY
n x Dats Character (internal code) cs/P
c+10s followed by 10 vertical slices

last *FF? End of structured field csP

All LPSs are to be executed and tbe last LPS to 3 PS RAM defines the
state of that RAM relative to APA, LCID, etc. The last LPS to a triple
plane will define APA, etc. for.all planes of that PS set.

Descrivtion cf Printer sicnificant bytes:

Byte 0

Bit 0 - sgescifies extended header.

Hhen bit 1 of byte 0 is set to a 1, any portion of the PS RAM not updated
N]lJ be cleared prior to executing a print order. If the bit is set
to 0O, the selected PS RAM 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 a line of
characters. The next line wWwill be positicned vertically adjacent to
the current line, if the current line contains one or more characters
from a PS set having SKIP SUPPRESS on.

Byte 2

Succaessive "characters™ (11 byte groups) wWill be in ascending EBCDIC
crder.,

Byte 3
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The RAM number indicates the physical RAM to be loaded. Each RAM number
is related to an attribute selection key defined for PS. These re-
lations are RAM number 02 thru 07 eguate to attribute selection key Pﬁm\
A thru PS F respectively. %Wy

Byte 5

The APA bit, when set to a3 1 implies that fewer than all points masy be
displayed or printed to allow a perfcrmance gain for specific devices.
For example, 3287 NOT APA wWwill attempt to print all characters in one
head sweep across the print line, (used with 4 of 7x8 PS font).

Byte $§
For a triple plane PS, if '"PLANES' is omitted, or specified with a value

b'000', then for each code point, the character is locaded into each
plane of the PS. -

For a triple plane PS, if 'PLANES' is specified with a value b'001°',
b'01C', or b'100', then the PS data is loaded into the specified PS
plane. Other va3alues are reserved. The control unit will send only
b'000' if the printer ID specifies no triple plane for the RAM desig-
nated in byte 3.

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

The control unit will process DSE/DSC Load PS headers for exception
responses. The control unit will maintain a current PS buffer/Alias
tsble for each device configured.

Significant fields in the PCIA are:
- mode = host direct load DSC, 3270

- Messsse length = variable
-~ Message Start Address = variable N
- Order = Load PS (x'04") 0o
Parameterd: N
Bit 1 1 Beginning of first SF (Losd PS Hdr at MSA)

"wu

0 Continuation of previous Load PS orcder,
or start of a3 new SF if previous ended in 'FF',
or mayke just 'FF'.

Bit 3 = 1 Character specified in EBCDIC

= 0 n " " Internal Code
Bit 4 = 1 Charscter cocde in header only

= 0 n hd preceeds each bunch of slices
Bit 5 =1 HL and HSA refer to ExtenSIQn Buffer

= 0 Base

{(Bits 3,4,5 = 0,0,0 for DSC and DSE) -
Other bits are reserved (must be zero)

Note: A load PS order with bit 1 = 1 or any other crder will cause the
gr)gter Eo terminate a prior load PS order without forcing error status
°o be set.

Each load PS order must complete Wwithin 2 sec. To maintain subsystem
performance, load PS orders containing 3K bytes of data should complete
(as far as the control unit is concerned) within one second.

The 'Load PS Header' will preceed the slice data. The control unit
promises not to split up either the header or the character/slices
groups when the structured field continues from one buffer load/Start
Op. to the next. The end of the structured field data will be flagged
by 'FF' in the n+1 character position. £ ;
eading in the header or data, 'data
lcad PS order terainated. Deferred

S sre not to be lcst.

If a parity errcor occurs while
check' status will be set and the
clears for previcusly affecte RA
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The printers are allowed to terminate with Order Complete/0Order Rejec
sans Equipment Check, if (when) they detect invalid parameters withi
the Load PS header, or invalid charscter addresses or incomplete sli
fields within the data. Also, printers are allowed to return sense '
;n ;cn—SCS mode if invalid parameters are detected in the Load
eader.

Host direct (and BSC Copy) print modes:
- 3270 E data stream (internal code):
The interface is similar to the APL support:

mode = DSE or DSC
message length -

[ B

message start address
order = print (x'03')
parameters:
bit 2 = 0 Don't use EACT
bit 3 =1 AD-2 implementation. ‘of control codes stored
as APL characters to support up to 191
PS character definition.
= 0 AD-l implementation of control codes stored
as base characters.
bit ¢4 = 1 Print with EAB. Character attribute
references character sets 1 to 7 or color
bit 7 unchanged (may be 1 or 0)

Local copy operations (per option A 10x8 format):
(either host or operator initiated)

The control unit will determine whether PS buffers from the display are
loaded in the printer, and based ¢n where they are load d construct the
EACT table in the EAB buffer at lccation x'10' to x'17' In other re-
spects the PCIA area will not be changed frc~ the AD-1. addendum except
for the inclusion of the order parameter indicating whether the printer
control codes are stored in the base character set or the APL character
set (EAB= 001). All usesble PS symbol sets must be pre-stored in the
printer in 10x8 format.

-mode = local copy DSE or DSC
-message length
-message start address
-order = print (x'03")
parameters:
bit 2 = 1 use EACT
bit 3 = 1 control codes stored as APL characters.
bit ¢ = 1 Print with EAB buffer
bits 5-7 process as currently defined.

Note: If a tri-plane is referenced on a color printer, the c¢olor ai-
tributes of each pel must be determined on the planes referenced by the
color attribute. If color is not featured then all pels in the
planegs selected wWwill print in monochrome.

2.3.2.3.5 Leoad Translate Table(s) ('g05")

The Configuration Support C control unit will load this order in-
stead of the initial enable after a POR sponse if (and only if)

the printer has specified "Translate ble Reg'd™ in Printer 1ID
byte '000A'. Commencing at address X'OO 0', the control unit will
load the 191 internal code points correspondlng to EBCDIC X'4Q°
thru X'FE"'. Commencing at address X'0l0F' the control unit will
load the 191 EBCDIC code pcints corresponding to internal codes
X'01' thru X'BF', The printer will save whichever tasble it likes
and return QOrcder Complete. The translate table loaded will re-
:lect the language for which the control unit is currently cus-—
omized.
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The control unit will set:

Print parameter = X'00'
Mode = No . PN
MSA = X'0050° {
ML = X'017€" A

The Load Translate Table order must complete within 1 second.

2.3.2.3.6 LU3 Query ('06")

The Config. Suppecrt D control unit will load this order when i
receives a Query/Query List Structured Field from the Host whil
operating in LU3 mode. This order witll only be loaded if th
printer has set bit 7 of ID byte '"000A' (to '1'.)

will have loaded a Query/Query List Structured Field at the en
of the data buffer and MSA will point to the first byte. ML wil
be set to indicate the maximum number of bytes the control uni
wants returned at a time and will be equal to or greater than 256

Mode = DSE or DSC
Message Length: for reply. May change for continuation.
Parameter bits:

t
e
e
The control unit
d
1
t

Bit 1 = 1 Beginning of Query/Query List.
(Query/Query List SF located at MSA.)
Bit 1l = 0 Continuation of Query/Query List.
(Leftover Reply data at MSA.)
The printer will load Query Reply Structured Field(s) beginning
at MSA. Order Complete, Input Code Available will be set in Sta-
tus. PCIA bytes 0004, 0005 will contain the length of the Reply.
Byte 0002 (Input Code) will contain:
X'6C*' LU3 Query Reply, more to follow, or:
X'6D' LU3 Query Reply, last piece.
The control unit promises to issue X'06' Start Ops (with paranete4
bit 1 = 0) until he receives the X'6D' Input Code. _ e

The control unit will append ‘'Implicit Partition Query Reply
Structured-Field' and any other Query Reply Structured Fields for
which it assumes responsibility due to subsystem efficiency.

The control unit may test the Query Reply Structured Fields re-
turned by the printer against the current configurstion support
and change to 'null reply' any that exceed szid configuration
support. :

Prior to returning Status Available, the printer is 3llowed to
access the designated Query Reply area even tho 'disasbled' by the
control unit.
2.3.2.3.7 Lecad Structured Field ('07'")
(DSC mode only)

In DSC mode

used to indicate that structured fields are

available. The data will start at the address specified in
address 0012-0013 (MSA) with its length specified in address
0014-0015 (ML),

Parameter: x'00' No parameters are defined for the lLoad SF
order.

Note: Load PS and Read Partition Query (or Query List) con-

tinue to use Orders X'04' and X'06', respectively. All other

itrggtured fields will be passed to the printer using QOrder
'0

Timing: The Load Structured Field order must complete withf =~
one second. To avoid exceeding this vslue due to extcncﬁL/
printer processing, Ordsr Completz—-Deferred shculd be sent
priocor to expiration of the time out rfpericd. cmnletion of

pase 51
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structured field processing and/or = print operation can then
gefsndigated asynchronously by sending Order Complete-Not
eferred.

2.3.2.%9 MAXIMUM PRESENTATION POSITION (MPF)

Th=2 MPP specifies the maximum print position per 1i

ne. If
zero, print full width as determined by hardware. The MPP
gyge is loaded bty the control unit in 3all modes except LU1
ode.
2.3.2.5 EXTENDED ORDER PARAMETER
Bits 0&l= Reserved
bit 2=1 Begin Bracket Flag. Valid only in LUl mode and
only if device has indicated support of
FMH Subset 4 (bit 5 of ID byte *'000A').
Mote: The control unit will set bit 2 (to 1) when
the outbound RH carries Beg1n Bracket and first-in—-chain
(LUl session only).
Bits 3 thru 7: Reserved
2.3.2.6 EXTENSION ATTRIBUTE CORRELATION TAZLE (EACT).
The EACT, used only in LUZ2/73 or 3270 mcde when bit 2 of orint pa-
rameter is set to 1, tells the printer how to correlate PS buffers
with the PS sddress in the EAB buffer. 1t is updated by the Control
Unit for all local copy prints. The EACT is located in the EAB
buffer from hex location 10 to .
location EAB value Default Correlation value
0010 B'xxxxx000" B'000000CO00"
001! g0l 000C0000 if APL/TN not installed
00000301 if APL/TN is installed
0012 010 00000200
0013 g11 0000C030
0014 100 0000CCO00
0015 101 ggs0cQcao
0016 110 00000000
0017 111 00000C0CCO
Note: If cocntrol cocdes asre indicated from the APL character at-
tributa the printer will honor cocntrol codes when EAB=b'xxxxx001'
regarcless of the correlation value for APL graphics. The control

1 nct load correlation values other than b'00000xxx' or
correlate to a non-installed PS set. T

2.3.2.7 ALIAS TABLE (ADDRESS 0930“003F)

Table consists of 8 half words, assigned to Base, APL,
2—-7 in asscending order. The even byte contains the Alias
t 4 of the Load PS hdr.) and the odd byte contains parameter
s (.yte 8 of the Load PS hdr.) This table is used by the
n
i

L]
w0

ter to equate the alias in an SA order to a3 physical PS ram.
s created by the control unit prior to the first SCS Start Op
ach session. The alias of the Base character set will alwsys
00', and the alias of the APL set (if installed) will be

D hetY~OT DD

’-‘xm

an "intarnal™ tsble frcom the Alias
art Op. whether FMH or not.
g2 (from his ™internsl™ ta-

A4 HKOTONTOT~w

Jw T
aXad



OCTOBER 198%6 T 31764/3274 PAI

ble) following completicn (or termiration) of each FMH Start Op,
prior to returning Order Complete. The printer is allowed to up-—
date the alias table following completion of a non-FMH SCS Start
Cp. The alias of a PS wWwill be updated to its new value when th/(\
entire Ld PS header is processed error free. Simultaneously, an
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.

Note: The printer is not required to correct mistakes in the pa-
rameter bits sent from the host.
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2.6.2 TABLE V _COUNTRIES
- A
N
Q
Ca N \\(9
1 c‘ %“ 0* OF ,\&\@\ \°§\ cgw ~:\Q'
cj\ \ \ Q}\ ?\ Q‘ ‘\ \, 4/ Y* <
- &S NPT %‘C‘Q\ EXO R T €7 Qv‘g S
ESCOIC \»\"’)\/\b\,\b ’\‘7 "\Q \'\4)\'\6\’\47 ’\47 "\"7(j \'\4)\’@ \"\{O D /\47 \'\4)\’\4) A
41 0A 1B 1B 1B 1B 1B
42 0B 16 19 16 19 16 i
43 1C 2C 2C 18 18
44 1D | 15
45 1E 1A 1A
46 1F 18 16
47 2A 38 17
48 28 2D 1B 1€ 2D - .
49 37 3= 38
4A 1B 70 53 2C 98 28 53 38 38 OA QA 1A OA 78 OA CA !C
AF 16 19 1o 19 1 19 19 - .19 19 1e
51 38 18 18 - o
53 3A 35 36 36 2E 30 36 36 36 36 )
54 xz 8 33 338 33
55 3E 0E
SA 19 74 54 1F 9C 1F 9C 25 4A 0B O Ct& 1A 08B G2
s8 1A 74 BC 8C 2C =C 12 18 1C "RBD 13 N
SF 36 3A 3A 3A 3A 3A 3A 3A 3A 3A o/
€4 45 L OF 30
65 4€ 17 OF
67 48 20 OF . - 20 -
68 49 OE 0t : z -
€2 4A , OF 16 s OF
. BA 17 53 2A 63 53 40 &C 46 SF 43 G0 57
7 73 . B
R Tty 17
72 a3 : 17 3D 17
73 4E = oa
74 4F 15 15 12
75 52 CF 13 OF 13
78 53 17 1B 17 1B
79 3D 5 4D 45
78 2C 70 BA BA 70 70 1C 1C 65 7F 7F 66 7F°
7C 2D 23 73 BB BB 73 73 48 2B 66 48 65
7F 13 50 SA s ' 5F
‘€0 54 0 19 ,
30 58 3D OE
SD SF- 17 13 17

pase 57
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EBCOIC

Al
AC
AD
B7
BA
B3
co
cc
Co
96
£0
£l
EA
ER
EC
‘ FA

res
FC
FO

,
tiote:

<35
(,\/
QS\ \g’ \(1' x\o
Sg \
NASEN

\45\49\49\«5 49
3B 2A 4E 4E
65
66
70 1B 2C 2C
73 15 2D 2D
74 16 1A
OF 50 9A 50
78 15
Ot 54 SC 9C
7F
15 73 78
9A OF 13
98 17 1E
oC 0E 19 CE
9D
BA 16 2C
E8 2D 2D
BC 1A 1A 1A
BD

Use US Enclish tzbtle as 'base

317473274 PAI

\\0 cs\\ CS;S" 0\ \YX\«\)(

\\\ Q\ \\\ &@«Y‘ 0 c?
\'\“D\"\Q &5 Nb «éb(<b\45\ﬁp A «5 Cﬁb\&b\&b

3C 48 90 3C
2C
2D

20
4A 48 45
49 49 3E

4F 4F BD

N
m

1A
15

2C 2C

i.e.

c“?‘\
$?

37 =C

3C
20
2C

37

17

16

for £3CDIC cocdes

cther than listed in the above Taole and also where
blanks appear in the table. ’
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LATE TABLES

MORE EXTENDED TRANS
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3.0

COAX TRANSMISSICON PROTOCOL

3.

1.1

GENERAL

3.1.2

ontrol Unit to Device Interface is a single wire coaxial ca-
coax) intarface using type RG62AU coaxial cable with serial
data transferred in either direction but in only one di-
t st time. The control unit operates as a master, and
ed device operates as a slave. Each device attached di-
the control unit receives and sends data addressed only
evice.

(1 1)

QMITMO T
amao

n the coax appear 35 positive and negative going pulses.
nary data is phase encoded such that a 2r2 nanosecond (ns) up-—
level followed by a 212 ns down- level. represents a binary 0.
Similarly, a 212 ns down-level, followed by 3 212 ns up-level,
represents a binary 1. A predistortion pulse is generated for
every transition from an . up- level to 3 down-level or vice versas.
(See waveforms in 3.0 (A) and 3.0 (B).)

The waveforms shown in 3.0 (A) and 3.0 (B) are the signals measured
3crgss)the coax at the transmitting unit (either control unit or
evice),

The waveforms shown in 3.0 (C) and 3.0 .(D) show the swgnal across
the coax at the receiving end aof 1.5km of coax.

mm ANAAITOT

coax at mid-bit time. Prior to valid data being transmitted,
coax must be conditioned to ensure that bit and byte synchro-
ation may be achieved. This requires the transmission of a

h
h
h
i
ine quiesce and code violation pattern.

T
t
t
A
1

IJNMDM®D

LINE QUIESCE PATTERN

It is necessary to establish an equilibrium switching condition
on the line after the null condition of line turn arcund before
valid data can be properly detected at the receiver. Each datsa
sequence from either control unit or device will therefore ¢te
preceded by a qgquiesce pattern of at least & ™1™ bits of biphase

encoded data. (Early models of the 3174 control unit have been
found to transmit the first line quiesce bit with the initial
transistion having a pulse width of 350 nsec instead of 212 nsec.
This anomoly occurs at the four NDCA ports onl 3y the THA cutputs

are as herein defined.)

SE—

[

one bit
time

)
1)
'e)
[P
(€
i)

dipulse technique is used to provide a voltage transition of



OCTOBER 1986 31/975<14  PAl

44— 424 ns + 20 ns -3+

212 ns
+ 10ns
PUEE—
106 ns +10ns FSZDISTORTION
— 4 PULSE
- . L

<%~ BIPHA ‘g el BIPHASE 'l' —>»

n
(w]

Ficure 3.0 (B)

ALL RISE AND FALL TIMES 30 ns MAX.
RISEZ AND FALL TIMES AZRE EXAGGZRATED FOR CLARITY.

0.9v MxX
0.25V MIN

\'

0.25V MLN
0.9V MxX

0.8V ¥IN
1.3V MaX

page
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+ 40mV MIN

/ | oy
- 40mV MIN

Figure 3.0

-
(@]

+ 40V MIN

ov

~ 40nV MIN

Figure 3.0 (D)

']
o
o
0
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3.1.3 UNIQUE CONTROL CODE VIOLATION

ode violation wWill follow the line quiesce pattern to d)ffermr\

A cC
entxate between the quiesce pattern and the start of the valil J
data following the code viclation. This is necessary becsuse, due
to varying line lengths, it is not possible to predict where the
received data will become valid. However the code violation will
be received properly and provides a clean reference mark for start
of transmission.
A unique balanced code viola tton sequence containing leading and
trailing buffer bits to eliminate history dependence on adjacent
data would appear as follows:
| |
- | | |
l %
l } l . |
last "1"7 code violation sync
of line bit
quiesce .
The trziling buffer bit is actually the sync bit of the following
data byte. This code violation is unique in that it contains pulse
widths (1 172 bit pulse widths) not present in normal biphase data
(172 or 1 bit pulse widths) shown here for comparison.
l | | | '
1 o] ] 1 | 0 | 1

et s
———— ——
o s et '
e o e p—
[ ——
.
;

£
.

———
e — —
[R——

Note that each bit has mid bit transition.

Thus, once decoded, this ccde violation provides, in addition to
a reference mark for start of transmission, a definition of bit
boundaries. :
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TRANSMISSION TERMINATION SEQUENCE

In order that the receiver demodulation logic is reset at the end
of a transmission, so that a subseguent transmission may be prop-
erly demodulated, a special termination sequence is used:

12 13 14 ’ 15 (Bit times)
P ) 0 mcy mcy
nln —
or
HON
Last Data Byte Ending Sequence
The last byte of data transmitted shall have twelve hxts followed
by 3 three~bit Ending Sequence. The preceding 12-bit word is as
preyi ously defined (starting with sync and ending with a parity
bit). The first bit of the Ending Sequence shall be a3 zero followed
by two Eit times withcut a mid- bit transition. (These are refered

i
to as mini code violations.) The first mini code violation is al-
ways used to rese the receiver logic. The second merely
guarentees that the line does not discharge and generate a spuri-
ous clock pulse while the 1logic is detecting the first mcv. The
zero in the first bit position allows for discriminating a trans-
mit check cocndition, generated as a result of illegally padded
zero bits between bytes, from a normal ending sequence.

t
1
t

TRANSMIT CHECX

A Transmit check is defined as follows:

1. A 0 in the sync bit location not followed by the
mini ccde violation.

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

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

When a transmit check is sensed in the device, the device will
cease accerting data and 311 commands and suppress the TT/ZAR. The
stored command, if any, Will not be reset. Normal cperations will
resume upon receipt of the next Line Quiesces/Code VYioclation.

The control unit will 3also test *the same three conditions and
provide for error recovery. Control units that only implement 1
byte Read commands need not perform the complete ending sequence
tzst (Item 1 above.) :

.
- LA
oo Sf
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6.0 3299 TERMINAL MULTIPLEXER

. A
The IBM 3299 Terminal Multiplexer, model 1, 2, or 3, is a stand&b/
alone fanout box that contains circuitry to interface a single
coaxtal cable from the 3X74 Control Unit with eight device cskles.
The 3299 Terminal HMultiplexer (1,2,3) attaches to the 3274 via a
modified terminal multiplexer adspter, that is, the 8-port IEH
3274 Type A Terminsl Adapter (D/R carcd) is replaced by a3 3299
l-port Terminal Multiplexer Adapter (3299 D/R card) which multi-
plexes the data streams of eight devices onto 3 single coaxial
cable. (The 3299 Terminal Multiplexer Adapter will not eplace
the IBM Terminal Adapter Type B in the 3274.) The 3299 (1 2,3)
attaches to the 3174 through one of the four dual purpose coax
ports of the New Device Cluster Adapter (NDCA). The 3174 Terminal
Multiplexer Adapters (TMAs) are equivalent to 3299 mod 2s.

4.1 OUTGOING TRANSMISSION

When the 3299

(1,2,3) is attached to a 3X74, the Control Unit in-
serts an 8-bit address byte between the Start Sequence and the
(first) coax word (Command or Data) for each outbound transmission
to the 3295. This address byte is used by the 3299 to select one
of its eight coaxtal cable ports. The 3299 strips this address
byte from the bit stream prior to retransmitting the remainder to
the addressed device.

Trailing o _ ' Lesding

Parity Diag. Spare = |Spare = |Adr Adr Adr Busy (Sync}

Bit (Even) Wrap» 8] g 4 2 1 Bit = 1

Bit: 7 6 5 4 3 2 1 : o]

N

Figure 1. 8-bit Address Byte \\j
*When Bit 6 is set (to one), the 3299 2,3 will wrég.the follewing
coax word back to the (3174) control unit (and send the coax word

on to the device.) The 3274 control unit will not set bit &, and
when the 3174 sets bit 6 in a transmission to a 3299 mod 1, the
3299 will sense a xmit check (due tec his not including bits 4,5,6

in his parity check), refuse to answer or pass the transmission
“to the addressed device, and the 3174 will "timeout.'

This 8-bit address byte is inserted between the Start Sequence and
the first data byte as shown in Figure 2. The Busy (Sync) bit is
set to 1. The two spare bits are each set to O. The parity bit

is set to maintain even byte parity (including the busy bit.)

Lesding

Figqure 2. Address Byte Insertion

%#Start Sequence = five 1l-bits (quiesce pattern) followed by a
1-bit and 3 0-bit (code violation). The duration of each code
violation bit is equal to one-and-one-half bit times. Total Start
Sequence equals eight bit times.
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G .

2

TIMEQUT TIMER

4.

2.

1 3274 CONTROL UNTIT

4.

2.

The duration of the Coax Response Timeout Timer located on the DCA
card has been changed from 56 microseconds to 98 microseconds to
allow for the additional propagation delay c3used by the internal
3299 circuitry (approx. 7.5 usec outbound, 3.5 usec inbound), and
the additional coaxial cable lengths permitted (1.5 km, or 15 usec
round trip, wWworst case.) The modified DCA card (PN 4752335) will
be factory- and field-installed as a Field Feature Bill of Mate-
rial (FFEM) RPQ on models 1, 21, and 31. The card will be
factory-installed on models 41 and 61 as part of the base 3274.

The timeout period starts when the 3274 sends the first bit of the
line quiese pattern. The last bLit of the mcv of the response must
reach the DCA before the timecut elapses. If the 3274 contains
the original DCA card (PN 6016034) with the 56 usec timeout and
the device is 1.5km of wWworst case coax away from the control unit,
and the control unit sends a Read Multiple Cnd., the device must
begin its 4 byte response within 5.5 usec after receiving the last
bit of the mcvy from the control unit to insure that the 3274 does
not 'timeout'.

2 3174 CONTROL UNIT

uration of the 3174 timeout is 50 usec. The timeout period
rts when the NDCA sends the last bit of the mcv following either
3 or command, and ends when the NDCA receives the Busy Bit of
n
1

fage’

eply. In the worst ¢case scenario, 1.5km of coax (15 usec
tripl), 3299 delay (1l usec r.t.), and ancther 1.5km (15 usec
y plus the time for the Start Sequence to flow (3.5 usec),
5 an egquivalent time, 5.5 usec, at the device.

DATA STREAM ARCHITECTURE

[

All data is psssed through using the normal 32746 architecture. A
l1-bit immediately folleowing a bit 12 (parity-Lit) indicates the
gtart of 3 coax word (dsta or command); a 0-bit indicates an Ending
Segquence s - O

INCOMING TRANSMISSION

The 3299 Terminal Multiplexer retransmits the response received
on the addressed port to the 3X74 wWwithout altering the bit streanm.
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5.0 CODE POINTS

The following code points will be transmitted over the cosx:

5.1 DEVICE BUFFER CODES

£.1.1 CHARACTER CODES

AN

The following character codes are sent to display regeneration
buffers and to printer "print" buffers. In addition to "internsl

code” (see following tables), EBCDIC or LUl will be

printers (see 3270 Character Set Reference Manual)d.

N
"

sent to

A
L W%
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BUFFER CODIMG FOR TABLE V
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b

DEVIC

CCTOBER 1986

5.1.1.1
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(3) Lower case characters In columns 4 4 5 and 8 &

vlar languace.

A & B, when the Display Is In the lionocase lioce.

(4) Printers are required to support only those grashics

fold to upper case characters, columns 6 & 7 anc

that are defined as valid, In GA27-2837

(1) Characters In locations 00 thru 07 display as blank.
for that partic

(2) Codes Hex 9E and 9F are the FM and CUP characters.

NOTES:
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DEVICE BUFFER CCODING FOR KATAKAMNA
(and JAPAN ENGLISH)

OCTOBER 13%8%¢
5.1.1.2
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AND
ATTRIBUTES

INDICA

S |

[

E3

g S lad
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1CIC COCES

£:3C

]9} lAS 341 !7F,

*
I=-FOR KATAKAHA~— |

DRESS FCR CHARACTER G

T=—=1

~

i
(2) Codes Fex ©E and GF are the ! and CUS characters.

(1) Characters in locaticns 00 thru 07 display as blank.

A
(3) 7F Is used for " on Katakana devices caly.

HOTES::

*

]

] —————
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CODING FOR APL

DEVICE BUFFER

CCTOBER 1986

5.1.1.3
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(DISPLAYS O

Devices may display/print whatever
they please for 'blank' code points between

display/orint hypens for non-supoorted valid

Cevices that supoort a2 subset of APL will
ccde points.

Controllers will only transmit valid (filled in)
'Ce' and'BF',

ccde points.

2.

llote 1.
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5.1.1.4

BUFFER CODING FOR TH/ENGLISH

only)

Feature™

(3289 Printer with "Text Print
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Hounc

| The TN characters

in

the corresponding

'Reserved.

and 9 will print

are

B

5,
Therefore,

7, and

in columns 6,

in columns 6,

both mono and dualcase modes.

code points

Note:

(L8]

I~

psge
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ATTRIBUTE CODES

5.1.2
An attribute is used to specify the characteristics of the "field
(characters) that follow in the buffer. Each attribute occupies
gllo§ation in the regen (print) buffer and displays (prints) ss a
ank. ;
DATA WORD BITS
2 3 & 5 6 7 8 9 10
1 1 X X X X X X P
Bit 4=0 Unprotected
=1 Protected
Bit 5=0 Alphameric
=1 Numeric -
Bits 4&5=11 Auto skip
Bits 6&7=00 Normal display, nondetectable
=01 n " detectable
=10 Bright " "
. =11 Non n nondetectable, nonprint
Bit 8 Reserved. -Will not always be zero.
Bit 9 Modified Data Tag (MDT).
5.1.3 EXTENSION ATTRIBUYE CODES T
These code points are transmitted to and from the Extension At-
tribtute Buffer (EAB). See pars 1.4.5.5. This feature provides
an additional byte of storage for weach location in the main
buffer. The EAB byte corresponding to a field attribute in the
main buffer is interpreted as an Extended Field Attribute; bytes
ccrrespecnding to characters are character attributes.
5.1.64 EXTENDED FIELD ATTRIBUTES - -

DATA WORD BITS:

4 5 10
X X P

o~
~
oo
0

m XN
o
>
>
>

Normal Mode

Blink Charscter (Interpreted as 'necr
Reverse Video Character by tyrpe 0001 printe
Underline Character .

rt
in
N
W
OO0 X<
)

[ T T}

Bits 4,5, Chazracter Colour
Default to Base Colour
Blue

Red

Pinksblack

Green

Turquoisesblack

Yellowsblack .
KhitarsBlack (unless tri-plane PS)

OO OO0
OO0

L L L I T T I T I

Character Generator Selection:

(184 character)
(128 character)
1 character)

Bits 7,8

-

~wn
133330 WO

33333

=== O OO0Q 0 === 0000 O 00

oo o ououn
[ adeleFld oY) w]
OO OO
VUV UVUUU»O
wuunmununwm oty
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5.1.5 CHARACTER ATTRIBUTES

DATA WORD BITS: .

2 3 45 6§ 7 8 9 10 .~
X X X X X X X X P

Bits 2,3=00 Revert to the EFA
=01 Blink Character (Interpreted as 'normsal’
=10 Reverse Video Character by type 000! printer)
=11 Underline Character
Bits 4,5,6 Character Colour
=000 Revert to the EFA
=001 Blue
=010 Red
=011 Pinks/black (Display/Printer)
=100 Green
=101 Turquoisersblack
=110 Yellows/black
=111 WhitesBlack (unless tri-plane PS)-
Bits 7,8,9 Character Generator Selection:
=000 Revert to the EFA
=001 APL RGOS (128 character)
=010 PS 2 (191 character)
=011 PS 3 " n
=100 PS 4 " n
=101 PS 5 n ”
=110 PS 6 " n
=111 PS 7 " "

5.2 M™MAGNETIC STRIPE CARD CODES

The following Magnetic Stripe Card Codes will be honored by the

Mag. Stripe Reader feature and stored by the feature for transmissior

to the control unit

Mag Stripe characters are transmitted as follows:

ommm = Direction of reading card
4 Bit Card Code P3210P32 -

Coax Data Word 2345 %789 P

For the character set used with Magnetic Readers, see the 3274
Description and Programmer's Guide, GA23-0061, or the 3270 Character
Set Reference manual, GA27-2837.
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MAGNETIC STRIPE CARD CODE-1

2.1

5

10 CHARACTER (NUMERIC ONLY)

REMARKS

OO AD O~ —~
et OO A1 OO~ 0
HOANODODOO A~ OO
MMOOOO0OO0OO O~

At OOAOD et O Dt

ba

W OO NONON
x

|

(¢4

|33

T

(&)

«

o OttNMITNONIO
<

X

O

‘T

TO EBCDIC

[Tgl ] = PLT
Z 0L L <C

q<C>W>0
X2 Z
[k 72 Laa I SR o1 VY]

OO A —
A OO~
OO r et e—ted
L e e K K K ]
OO O

MmO

SPECTAL
SPECIAL
SPECIAL

 SPECIAL
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sent to

numeric kevybtoards (includ<

Scan

KEYBOARD SCAN COIES
The following tables

5.

2

™\

the

are
details concerning whichos

Codes that
devices suprort Wwhich keyboards for which countries.

CSRM for

list the
to the

control unit by all displays with alpha
i Refer

ing Katskanal.

75/87 XEY KEYBOARD LAYOUT

3.1

5.

51A,
in scan
one

number
The keys that
an 'X’
1s 3 2eroc on make,

assignments for the 75
The 76 and 88 key typewriter

identical except for one additional key,
This bit

the makes/break bit.
n the coax.

’

generste both make and break codes are shown wWith
o

code bit 2

located on the third row between keys 51 and 52.
on break,

The following charts show the key number

and 87 key alphanumeric keyboards.

keyboards are

o~
VW
Qr-
(S 2V

cuwn
mJ
oM
N

Hex

Key %

Hex

(Coax bit position):

Xey %

HAC) A D O C ArArA A A A A AD ~ O OO 00
O ettt et e d OO Y RNMOOQOA 1 DOOQ AT DAt O
HOOOAOQ A A D O — OOAQAOD At O O et e (D
O rArtedrd O et et et A OO At et OO OOt OO DA O

000011010011100110100011,‘101.11.

et et O OO0 0O0O00O00Ortrtrmterdrdtrird ml et IO (D C) vt
e rdrd et OO OO et et rd ODevdertoterdtertrt et DO OO
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OrHOOOAROOA~AOO, - -
OIUUUUOIIIIOOOC,L
Ot OO OO O et ot ot ot o 8

HOAOOOOOOD0ODOD
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O r 10 rd vt et et vt et vt of ot ol 4 4

COCOO0OOOO0COOOXOODOOOOOOLOEOOXOOOANOXODOOOODOOODOOOO

37
w
pee |

NOT

N MW AL DWW OISO NN A OMNTIUOCT OUWOOANMINONOO (M
VOV WVON A eA DO —HUNNIT OSSO OOVOMNM AT et ) T T T T

o«

INONOAO AN TINONOROANNTINONONOANMNTINONONO~ANMIT 0N
T AT TN DN DN N LD U DL U U O N WO NO NO O D ND N0 ND P IS IS IS IS IS S S I S 00 00 60 00 60 60 60 00 00

Orderd ed O erd QDA O A O erdA OO eAderd e A OO A DO O AerA 0000 Aerdted rd OO OO0~

OO0t eAO0OArOOO0OOOrtrtrdrt A O erAOD D A0 OO et OO O0OOOOO et et Ot
OOAOOODrAAA~~000000A~OODAO A 100D A0 r4r1O rtertrirird et 1t OO O ot
OO~OODO0OO0OOAR~O00DOANAOD0000D000O it O0—#~00~0D0000

A D OOOOOOOOOrirdertrdrdrdrdrdrd e d ODedod et 1 O OO et e d et O D e A1 OO0 ~00D0
CCetrtrdrterdrirdriritrd et ri Ot OO OO rtrtrdrdetodtederdrd rdt A OO0 er1 OO OO O rdrdrd e et
HAQOODOOOOOOOOOOOrtrdiri O rderdrdrietrderdt et rd ed D O O O O ot vd ot o=d o=t ol vt 4
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followed (in response to

symbol are makes/breszsk keys.

317473274

‘(B

_shoun with a
signified by a scan code x'FOQ'

12271246 KEY KEYBOARD LAYOUT
quent poll) by the key's assigned scan code.

Keys

3.2
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5.3.2.1 122 KEY TYPENRITER KEYBOARD
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5.3.3.1 102 KEY ENHANCED KEYBOARD (U.S.)
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6.0 ABBREVIATIONS
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