
IBJ: 3274, 3276 Control Unit to Device 
Product Attachment Information 

This document is provided for use in conjunction with other 
relevant IBM publications, and IB?'. makes n6 warranty, express or 
implied, relative · to its co~pleteness or accuracy. The 
information in this docucent is current as of the datc of its 
publication, but is subject to chanGe by IBr: at any tirr.e without 
notice. This docuraent is not intended to be a manufacturinG 

·Or enGineerinc specification; the user is assumed to understand 
the interrelationship acon~ any affected systeos, machines, 
progracs and rnedia. 

IBI: may have patents or pendins patent applications covering 
subject matter described in this docucent, includinG appearance 
design .Patents or applications. The furnishing of this document 
does not constitute or i~ply a ßrant of any license under any 
patents, patent applications, trademarks, copyrir;hts or other 
richts of IBM or of any third party, or any riebt to refer to 
IBil in any advertisinc or other promotional or marketing 
activities. IBM assu~es no responsibility for any infringeoent 
of patents or other rights that oay result frot1 use of this 
document or from the manufacture, use, lease or sale of apparatus 
described herein. 

Licenses under IBH's utility patents are available on reasonable 
and nondiscriminatory terms and conditions. IBN does not srant 
licenses unde~ its- appearance·desicn patents. Inquiries relative 
to licensinG should be directed in writing to the IB!'. Director of 
Coomerical Relations, International Busine~s Machines 
Corporation, Ar~onk, NY 10504. 

Includes base document dated October, 1977, PLUS 

Addenda 1 & 2 (entered into base docunent) 
3 - ·7 (Addenduu 7 covers 3178·) · 
7-Colcr/PS (plus Updates U1 & n2) 
3299 

Effective date of PAI: September, 1983 

August 3, 1984 



PREFACE 

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

Control Unit 
Display Station 
Printer 

This Original Equipment Manufacturer's Information 
provides information on the interface and Input/Output 
t.ransferred between the control unit and its attached 
stations and printers. 

Manual 
messages 
display 

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

IBM 327 8 Display Station, Models 1 , 2, 3, and 4 
IBM 3287 Printer, Models 1 and 2 
IBM 3289 Line Printer, Models 1 and 2 
IBM 3179 Color Display Station, Model 1 
IBM 3180 Display Station, Model 1 

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

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

IBM 3277 Display Station, Models 1 and 2 
IBH 3284 Printer, Models 1 and 2 
IBM 3286 Line Printer, Models 1 and 2 
IBM 3287 Printer, Models 1 and 2 
IBt! 3288 Printer, Model 2 
IBM 3278 Display Station, Models 1 , 2, 3, 4 and 5 
IBM 3279 Display Station, Models 2A and 3A 
IBM 3287 Colour Printer, Models 1C & 2C 

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

IBM 3279 Colour Display Station, Models 2B and 3B 
IBM 3278/79 Display Stations, Models 2 thru 4, with PS feature 
IBM 3287 Colour Printer, Models 1C and 2C, with ECSA feature 
IBM 3287 Printer, Models 1 and 2, with PS feature 

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

For information on that interface, see the 3271/3272 Control Unit 
to Device Interface !lanual. When usinc that manual, read "3271" 
and/or "3272" as "3274". Tbe APL/TEXT feature for those devices 
is not supported by the 3274. 

not all features ~entioned in this manual are available in all 
configurations. For availablity of features see the !er: 3270 
Inforoation Display SysteB Confißurator, GA27-2849 or contact 
your local IBt: Sales Representative. 
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SECTIOIJ 1. TRA?!Sf.:ISSIOH AP.CHITF:CTURF. 

1.0 IHTP.ODUCTIOIJ 

The 3274 Control Unit is used to control and support up to 32 
display stations and/cr printers. The 3276 Control Unit Display 
Station is used to control and support up to eicht display 
stations and/or printers. Hawever, the 3276 is supplied with one 
attached display station. All devicc functions are controlled by 
the control uni t ( 3274 or 3276). Com1ands provide for Re ad, 
Urite and physical operation of the attached devices. Separate 
buffcrs in the display terrninals and printers receive, hold or 
transmit dnta and coacands. In addition, status inforcation 
froo thc ~ttached devices is monitored and logged. 

1 • 1 GE n Er.AL T R A JJ s r.a s s I 0 Il A F. c p, I T F. c Tu RE 

Data is transmitted froo a control unit to a device or device to 
ccntrol unit via a sin;le coax line, per device. The copx type 
is P.G62AU with a maxifilum length of 1.5 kilometers. Data is 
transmitted as serial bits usinG a binary dipulse technique. 
(See paraeraph 3.0 for coax transmissian protocal.) 

Date. is transmitted over the caax at a bit rate of 2.3587 !:Hz in 
the following format: 

Twelve (12) bits are asserabled to form one (1) twelve (12) bit 
word for transmission in either directian aver the coax. 1he 
first bit of the twelve (12) bit ward is used tc deliait 
successive words froo the cantral unit and is always a "one (1)" 
bit and will be referred ta as the "Sync bit". The last bit cf 
each twelve (12) bit word is the parity bit that will maintain 
even parity when added ta the preceedinc eleven (11) bits. 

Word Groups af twelve (12) bits each mai be cantigous. In this 
case, the sync bit of the next ward must directly fallou the 
parity bit of the prcceding ward with no invervening pad bits. 
A word fram the control unit to the device (display ar printer) 
may be either a coccand or a date ward. Each Write type camruaqd 
will cause a Transr.ission Turnaround/Auta Response (TT/AR) 
following the last ward of each eroup of contigous words sent 
frora the contral unit, and the device responds with clean status 
(bits 1 and 12) if the word(s) was (were) received without a 
Transcit Check. A ward froc a device in respanse to a Read type 
caocand cay be either data or a status word. The .device must 
becin respanse (data, status ar TT/AR) within 5.5 cicroseconds 
after receivinG the endinc sequence fro~ the contral unit (both 
read and write type con~ands.) The 5.5 usec. is ~easured froa 
the end af the last bit time of the received endine:; sequence ta 
the besinning of the first bit tice cf the transmitted startinr; 
sequence. 
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The 12 bit con~and word froc the control unit to a device 
contains address bits and a connand code. The address portion of 
the cocnand word is threc bits in lencth (Bits 2,3,4) when 
addressed to the device base unit and four bits in lencth (Bits 
2,3,4,5) when addressed to a feature of the base unit. This 
provides five bits for coonand codes (Bits 5,6,7,8 and 9) to 
the base unit and four bits (Bits 6,7,8 and ~) for comcand code 
to a feature. Reserved bits in all cocrrands and responses ~ust 
be zero. 

1. 2 WORD FORI;ATS 

CO!~l:AHD WORD TO BASF. UNIT 
1 

sy1.:c 
BIT 

*Dit 10 

c 01:r:Ar;n 
1 

SYJJC 
BIT 

*Bit 10 

234 56789 
000 XX XXX 

ADDR. CHIJD 

is reserved 

UORD 
2345 
xxxx 
ADDR. 

is a 

TO FEATURE 
6789 
xxxx 
CHND 

parity bit 

DATA WORD TO BA-SE UNIT 
1 2345 6789 

SY?:C xxxx xxxx 
BIT DATA WORD 

§Bit 10 is a parity bit 

10 
0' 1 
* 

10 
X 

* 
(odd) 

1 1 

cu;n 

for 

1 1 
1 

ciam 

the 

OR FEATURE (Bit 
10 1 1 

X 0 

* Data 

(odd) for the 

12 

PARITY 

12 
1 

PARITY 

precedinz 

2 is most 
12 

0 
Parity 

preceding 

X 

8 bits 

significant) 

8 bits 

Data words of 
justified (by 
zero. 

less than 8 significant bits will be right 
the contrcl unit) and the hi3h-order bits set to 

STATUS WORD TO CONTROLLER (see also paragraph 1.4.2.2) 

1 
SYHC 
BIT 

1 
SYJJC 
BIT 

2345 
xxxx 
ADDR ( 

6 
X 

2345 6789 
KEYBOARD 

SCAI-: CODE 

7 
0 

8 
V ,. 

STATUS 

10 
1 

9 10 
X 0 
BITS 

11 
0 

12 
X 

PARITY 

11 12 
0 X 

) PARITY 

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

DATA UORD TO CO!:TROLJ...ER (Bit 2 is I:lOSt significant) 

1 2345 6789 10 1 1 12 
SYNC xxxx xxxx p 0 p 

BIT DATA HORD ~ Parity 

*Ilit 10 = Parity bit (odd) for the eight bit (2 through 9) data 
word for Read Data and Read Hult. conuands to the Base address, 
and any Read cooLland (with bit 8 set to 1) sent to a feature. 

Data Words of less than 8 significant bits will be right 
justified (by the device) and the hich order bits set to zera. 

1. 3 ADDRESS BIT ASSIGm:EnTs 

1.3.1 Address Bits (2, 3, 4, 5) for a Cor.i!'!land to a Device 

2345 
ooox 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1 1 0 1 
1 1 1 0 
1 1 1 1 

0' 1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BASE OR KEYBOARD 
SELECTOR PE?J 
Reserved 
EAGNETIC SLOT READER 
Reserved 
Reserved 
EXTENSIOH ATTRIBUTE BUFFER (EAB) 
Reserved 
Reservec 
P.eserved 
COHVEHGECNCE FEATURE 
Reserved 
Rcserved 
P.eserved 
ESCAPE 

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

0000 BASE UNIT 

All other features have the sa~e address bits in a status word 
response as shown for coucand words to a device. 

1. 4 COl:IIAHDS 

1.4.1 Device Base Address Read Ccmmands (Bits 5, 6, 7, 8 and 9) 

REAP COl.J?iArJDS 
56789 

(XXXX1) 
56789 

XXX11: Response Parity Checked 
X X X 0 1 : " tJo t n 
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00001 
00011 
00101 
10101 
01001 
10001 
10011 
01101 
11001 
01011 
1 0 1 1 1 
01111 
00111 
11011 
1 1 1 0 1 
1 1 1 1 1 

POLL 
READ DATA 
READ ADDRESS COUNTER HIGH 
READ ADDRESS COUNTER LOW 
READ TERMINAL I.D. 
POLL/ACK 
Reserv.ed 
READ STATUS (Security key and other switches) 
Reserved 
READ MULTIPLE 
Reserved 
Reserved 
Read Extended Terminal ID 
Reserved 
Reserved 
Reserved 

~: Reserved commands. In response to the reserved 
commands the device will return an all zero data word with 
parity (bits 2 through 10 all zero) regardless of bit 8 in 
Read command. 

1.4.2 Read Command Functions (to Base) 

1.4.2.1 00001-POLL and 10001-POLL/ACK 

Re ad 
bad 
the 

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

Bits 2 and 3 are encoded as follows: 

For Display: 

11= Enable keyboard clicker 
01= Disable keyboard clicker 
10= Sound alarm 
00= None of the above 

For Printer: 

11= Enable Operation* 
O~= Disable Operation* 
10= Sound alarm** 
00: None of the above 

1 A "special Poll" to the printer to control the half-duplex 
operation of the printer. "Disable Operation" will cause the 
printer to stop accessing adapter RAM as ~oon as possible (10 
msec max), then return "Op. Complete" or other available status, 
and wai t .for subsequent controller commands. The Printer will 
"No-Op" the disable poll if the printer is already disabled. 
"Enable Operation" will revert the printer to internal operation. 
The printer will continue the operation in process prior to the 
"disable." Enable Operation must be sent upon completion of 
Control Unit command sequences to allow new status to be 
presented to the control unit. The maximum disable time will 
not load (or add) any poll status (except POR response) after 
becoming disabled. The device must be capable of accepting 
successive enable or disable polls. The control unit must not 
send "enable" (or Start.Op Command) while waiting for a response 
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to a previous "disable." If "disable" state occurs prior to 
completion (or termination) of an order, the control unit is not 
allowed to alter the control unit output area or load a new 
order, except "Abort." If Abort order is loaded, Start Op, 
rather than Enable, must be sent. 

11..Q..t&.: The printer is also Enabled b~, "Start Op" and "Reset" 
coocands (1.4.3) and Disable {within 100 usecs) by the setting 
status bit 6 or 9 (Poll response) or POR response (1.4.2.2). 

~: Prior to disablinc, the printer will set the printer 
Address Counter to "OOOO." 

To allo~J for control unit error recovery, the printcr must appear 
enabled to the control unit immediately (within 20 usec) upon 
receivinc the "Enable" Special Poll. 

Exception: The printer must no-op the "Enable" function if the 
Poll Response reGister is non-zero. Refer to Section 2.0. 

**The Sound AlarN Poll will not alter tbe Enable/Di~able state. 

Bit 4= P.eserved 
Bit 5= ACKnowledge last inpUt oessaee to control unit. 

1 
SYI-lC 
BIT 

2 3 4 
Y. X 0 

{see above) 

Bit 10= Reserved 

5 
X 

6 7 8 9 
0 0 0 1 
( Pell Ctind ) 

10 
0 

11 
1 

12 
p 

The response word to a pell is a one ward status response. The 
Poll Response is returned for any combination of bits 2, 3, and 4 
in the Poll cocmand. Since the pell i5 not addressed to the base 
of the unit or any feature, a priority for response is 
established by having the base unit respond with its status. If 
a non-zero status word is sent to the control unit, the device 
will anticipate receiving a Poll/Ack to acknowledge the 
acceptance of the first status and reset the previously returned 
status bits. Upon receipt of the clean status response the 
control unit ~ay issue another Poll, without the Ack bit, and the 
device will respond with the second status ward. If the second 
poll does not have the ACK bit on, th~ device Yill respond with 
the first status word acain even thou3h hi3her priority status 
may have become available. Reset and Read Terminal ID coccands 
sent to a device after it has returned non-zero status but 
before the status was ACKnowled5ed will cause certain status bits 
to be reset. Refer to Reset and P.ead Ter~inal ID cocimands. 
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~: "Op complete" status, and "Feature Error" status, can also 
be retreived by the "Read Status" command. Op Cocplete status, 
or Feature Error status, will be reset by the "Read Terminal ID" 
comcand, as well as the Pell, Poll/Ack sequence described above. 

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

0 Feature Error (Bit 11) 
1 POR complete Special status code 
2 Base Status (Bits 6,8,9) • 
3 Keyboard (including keyboard overrun) Scan Code 
4 Any other Feature Status 

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

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

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

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

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

1.4.2.2 Response to Poll (Status Words) 

The status response word from the device base unit is: 

1 
SYNC 
BIT 

2345 
0000 
ADDR 

6 
STATUS 
TRANS 

Bit 1 = Sync Bit 

7 
SPARE 

0 

8 
DEVICE 

CHK 

Bits 2, 3, 4, 5 = Base address 

9 

9 
OP 

CPLT 

10 
KYBD 
IND 

11 
FEAT 
ERROR 

12 
PARITY 

BIT 



Bit 6 = For Displays: Status transition has occurred. 
Read Status coc~and. 

Rcfer to 

For Printers: Status Available. This bit is set by the printer 
when new status is loaded or when status bit 4 is cleared in 
the printer status re~ister. Before settinc this bit the printer 
will set the Address Counter to 0000. After settinc this bit the 
printer will GD disabled. The Control Unit is responsible for 
readinc status (address 0000) prior to sendinß enable. This bit 
is also set (and the above sequence occurs) periodi9ally to test 
the COQnunication link. Refer to section 2.4. 

Bit 7 = Spare 

Bit 8 = Parity error has been detected in storaße. Uhen Ack'd, 
display will not respond with another Device Check until after 
the next Urite Data, Clear or Reset cocnand; printer until after 
the next concand froo Control Unit. 

For Printers: Bit 8 set signifies 
durinG a search or clear cocmand. 

that a parity error occurred 
Bit 9 vill also be set. 

Bit 9 = A. A search has becn completcd. 
B. A clear comcand has been cocpleted. 
C. An Insert byte cocmand has been cowpleted. (Display 

Only) 
D. A "Disable" Poll has been completed. (Printer Only) 

Bit 10 = 1 Redefines bits 2 through 9 as being a keyboard code or 
entered 
bit of 
points. 

additional base status. Keyboard scan codes will be 
with Bit 2 the cake/break bit, and Bit 3 the hi3h order 
the 7 bit scan code. See Section 4.4 for specific code 
Non make/break keys will enter scan codes with bit 2:0. 

Special status ccdes are: 

2345 
xooo 
0000 

xooo 
X 1 11 
1000 

67 89 
0001 
0010 

0100 
1 1 , 1 
0010 

DISPLAY: Keyboard overrun 
Spare 
Power on Reset (POR) response. 
Device has powered on since last Pell. 
This code is sent only in response to a Poll received 
after a power on (or Reset coouand) sequence is 
ccmplete. Also, for Printers: Followinc internal 
test durinc which controller comLlunication was 
suspended for a oini~um of five seconds. 
Spare 
Reserved for control unit use 
Reserved 

Bit 11 = Feature Error Bit. This bit will bc returned when a 
feature error is set. This bit will be reset by POLL/ACK or Read 
Tercinal ID. When bit 11=1, bits 1-20 may contain meaningless 
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data that 
paragraph 
Bit. 

should be ignored by the control unit. Refer to 
1.4.4 for additional description of the feature Error 

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

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

1.4.2.3 Feature Pell Response 

Individual Status Bits will be returned unt~l ACK'd by a 
subsequent Poll. Followinc receipt of the ACK, the feature will 
not return the same status bit bntil positive action (Read, 
Reset, Clear, etc.) has been taken to service the status. 
(Printers will not generate any Feature Pell response.) 

SELECTOR PEC STATUS 
, 2345 6789 10 11 12 
1 0010 xooo 0 0 p 

Bit 6 = Request Re ad 
Bit 7 = Reserved 
Bit 8 = Reserved 
Bit 9 = Reserved 

~AGNETIC SLOT READETI STATUS 
1 2345 6789 10 11 12 
1 0100 xooo 0 0 p 

Bit 6 = Request Re ad 
Bit 7 = Reserved 
Bit 8 = Reserved 
Bit 9 = Reserved 

CXTENDED CHARACTER SET (ECS) Status (Display Only) 
1 2345 6789 10 11 12 
1 0100 xooo 0 0 p 

Bit 6 = Reserved 
Bit 7 = Reserved 
Bit 8 = Device Checl: (EAB parity error) 
Bit 9 = Op Cor:iplete 

r:ote: Printers will report parity error cf EAE by bit e. in 
"base" Pell Response er bit 1 cf status. 

COHVERGENCE FEATURE 

This feature does not request Poll service or generate a Poll 
Response. 
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1.4.2.4 Other Read Coomands {to Device Base) 

Each of thcse coccands will cause the device to return one or 
more Data ~ords. The endina sequence will follow the 12th (P) 
bit of the last Response word. 

00011 READ DATA 

The ßead Data com~and will cause the addressed device to 
with one data word from storage at the current I/O 
counter value. The address counter steps up (increuents) 
the cocpletion of the command. 

01011 READ MULTIPLE 

respond 
address 
once at 

This corumand will cause the device to respond with one or ~ore 

dat2 words from storage becinnin~ at the current I/0 address 
counter value. The read will terruinate (with ending sequence) 
when the two, low-order bits of the I/0 addrcss counter step to 
00. A maxi~um of four bytes will be returned. 

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

10101 TIEAD ADDRESS COUHTEP. LOH 

This coomand will cause the device tc respond with one data word. 
Bits 2 throuch 9 of the data word contain the present value of 
the 8 low-order bits of the address counter. 

00101 READ ADDCESS COU~TER HIGH 

This cocnand vill cause the device to respond with one data word. 
Bits 2 throush 9 of the data word contain the present value of 
the 8 low-order bits of the address counter. 

01001 READ TEREINAL I.D. 

This coomand causes the devicc to respond with one data word. 

~: This coa~and will reset Op Complete and Feature Error 
status (bits 9 and 11 in Pol! Response) •. 
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The format cf the response data word is as follows: 

DISPLAY 
1 2 3 4 5 6 7 8 9 10 1 1 12 

Sync Keyboard ID ?·;odel 0 0 0 p 

Bit 

PRilnER 
1 2 3 4 5 6 7 8 9 10 11 12 

Sync 0 0 0 0 0 0 0 1 0 0 p 

Bit ( Printer ) 

DISPLAY (bit 9=0, bits 6, 7, 8 ~ 0) 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0 111 
1000 
1001 
1010 
1 0 1 1 
1100 
1 1 0 1 
1 1 1 0 
1 1 1 1 

Bits 2, 3, 4, 5 = Al~ Keyboard ID 
Reserved 
APL with nurneric lock 
TEXT with nurueric lock 
Reserved 
Reserved 
APL 
TEXT 
Reserved 
Data Entry 
Data Entry 
Typewriter 
Reserved 
D.ata Entry 
Data Entry 
Typewriter 
Uo keyboard 

2 with numeric lock 
1 with nurueric lock 
with numeric lock 

2 without numeric lock 
1 without numeric lock 

Bits 6, 7, 8 
000 - Reserved 
001 - Screcn Size 960 
010 - n " 1920 
011 - n " 2560 
1 1 1 - n " 3440 
1 0 1 - n " Reserved 
110 - " " 3564 ( 327 8 
100 Escape 

Printer (bits 2 throuGh B = O, bit 9 = 1) 

I;odel 5) 

Terminal ID of a printer will be obtained by reading· address 
"OOOC" of the printer buffer. Refer to paragraph 2.2.5. 
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Additional Terminal ID definition for Displays attached to a 3274 
Control Unit usinc configuration support c. 

Nev keyboard ID table 

Bits 
2345 

0000 
0001 
0010 
0011 
0100 
010 „ 
0110 
0 1 1 1 

1000 
1001 
1010 
1 0 1 1 
1100 
1 1 0 1 
1 1 1 0 
1111 

locl: 

" 

Rcserved 
APL, nuL1eric 
text, " 
Rezerved 
typewriter, 
APL 

PSHICO, or Overlay, PSHICO 

text 
APL, PSHICO 

data entry 2, 
data entry 1, 
typewriter, 
Reserved 
data entry 2 
data entry 1 
typewriter 
no keyboard 

nuc locl: 
" " . 

" " 

Note: Nuc lock for PSHICO k~yboards handled by controller 
customization. 

W/0 c·onveri;ence H Convere;ence 

Bits 6' 7' 6 = 010 0 11 1 1 1 110 010 011 

no. characters horz. 80 80 80 132 80 80 
no. characters vert. 24 32 43 27 24 32 
PEL space horz.(x10-3)in. 14. 6 14. 6 14.6 1 1. 4 13. 5 13. 5 
PEL space vert.(x10-3)in. 15 15 15 15 1 e 1 8 
PELs/char horz. 9 9 9 9 9 9 
PELs/char vert. 16 16 12 12 12 12 

Note: Displays with EAE feature installed will support both 
Field and Character highli0htin5. Also, Displays with both EAB 
and Convergence features will support Field and Character Colour. 
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Aäditional Terminal ID definition for Displays attached to a 3274 
Control Unit usinb configuration support D. 

Newer keyboard ID table 

2345 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 

1000 
1001 
1010 
1011 
1100. 
1101 
1110 
1111 

Note: 

Keyboard ID in Read Extended Terminal ID 
APL, numeric lock 
text, numeric lock 
Reserved 
typewriter, PSHICO, or Overlay, PSHICO 
APL 
text 
APL, PSHICO 

data entry 2, num lock 
data entry 1, num lock 
typewriter, num lock 
Reserved 
data entry 2 
data entry 1 
typewriter 
no keyboard 

Num lock for PSHICO keyboards handled by controller 
customization. 

Bits 6,7,8: Same as Configuration Support C. 
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00111 READ EXTENDED TERMINAL ID 

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

The control unit promises to: 

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

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

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

The device: 

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

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

3. Is allowed to advance its address counter while 
generating the 4 byte response. 
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The four byte·response is defined as follows: 

Byte one: Keyboard Information 

Bit 0:0: 3278 mode. Scancodes returned to the control 

Bit 0=1: 

Bit 1:1: 

Bit 2=1: 

Bits 3-7: 

Bits 3-7: 

00000 
00001 
00010 
00011 
00100 
00101 
thru 

1 1 1 1 1 

unit are exact equivalents of the 3278 keyboard 
scancodes. Keyboard ID is in bits 2-5 of Read 
Terminal ID response. (Remainder of Byte one is 
undefined, need not be zeros.) 

Native mode. Scancodes returned to the control 
unit are those defined for the 'Modifiable 
Keyboard'. Refer to table 4.5.1, page 44.1. 
Remainder of Byte one defined as: 

Numeric Lock 

'RYO' (Roll Your Own) in effect. 
Keyboard key functions have been relocated 
(redefined) via the 'Keyboard Definition 
Utility' (see User's Guide GA23-0187-0). 

Modifiable Keyboard ID 

Bit 2=0 (no RYO Bit 2=1 (RYO no) 

Reserved Reserved 
Typewriter Roll A 
Data Entry Roll B 
Reserved P.oll c 
Reserved Roll D 

Reserved Reserved 

Bytes two and three: Device Type 

Devices will return their four digit type number (packed 
decimal). 

Device 

3179 
3180 

Byte two 

0000 0000 
0011 0001 

Byte four: Additional ID: 

Bit O=O: 
Bit 0:1: 

IBM Device 
OEH Device 

Bits 1-7: Reserved (Must be zero) 
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-01101 READ STATUS 

This coomand will cause the device to respond with one data ward 
as follows: 

Bit 

2=0 - Mono Case 
2:1 - " " 

switch turned off 
II " an 

3 Reserved 

4:1 Not Busy* {Refer to Clear cowcand) 

5=0 - Security key turned off 
5=1 - " " " an 

6 Spare 

7=1 Feature Error Bit *~~ 

8=1 Op Complete~* 

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

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

§Qther bits are valid only when bit 4=1. 
when Busy ru:: Enabled. 

For Printers: Bit 4:0 

*~Set when Op. Complete set in base status. Reset when ACK 
received to Op Cocplete poll status (Poll/Ack sequence) or Read 
Terminal ID Co~Lland received. For Printers: Op Cocplete Pell 
Status, set as a result of a disable Pell comoand, cay or may not 
be returned as Read Status Op Conplete. 

**~Set when Feature Error Bit is set in base status. Reset when 
ACK received to Feature Error pell status (Poll/Ack sequence) or 
Read Terminal ID Concand received. 

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

For Printers: Only bits 4 and 8 are icplewented. 
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J.~.3 Device Base Address Write Co~mands (Bits 5, 6, 7, 8 and 9) 

wr. ITE corarANDS ( xxxxo) 
56789 

00000 
00010 
00110 
01100 
01010 

BITS 2 
0 
0 
1 
1 
0 
1 

00100 
10100 
01000 
11010 
11100 
01110 
11000 
10000 
10010 
10110 
1 1 1 1 0 

Reserved 
RESET 
CLEAR 
WRITE DATA 
LOAD COl!TROL REGISTER 

3 4 
0 O.= 80 characters per line 
0 1 = 40 characters per line (3278 ?1odel 1 only) 
0 0 = 102 characters per line (3278 ~odel 5 only) 
1 0 = 132 characters per line (3278 Model 5 only) 
1 X = Invalid 
X 1 = Invalid 

LOAD ADDRESS COUNTER HIGH 
. LOAD ADDRESS COUNTER LOW 

START OPERATIOU 
SPARE 
SPARE 
INSERT BYTE 
SPARE 
SEARCH FORl!ARD 
SEARCH BACKWAP.D 
LOAD HASK 
Escape 

Uo te: The Spare and Escape \·lr i te c om:r.Jand s wi 11 rese t the 
previous comcand, unless busy. If no other coc~and or data word 
directly follows the Spare co~nand, TT/AR takes place. 

1.4.3.1 Write Command Functions (to Base) 

Uote: Hany of the Write Commands are defined as being folloued 
by one (er more) bytes of data. The device will execute the 
coocand following receipt of the data byte. If a second coc~and 
is received instead of the data byte for the first com~and, the 
first co~oand is lost and the second coacand sequence started. 
This operation applies to Base and Feature coccands. Write type 
cocoands will remain active until reset by the next coccand 
(including Poll) except while busy. Refer to Clear coocand. 
Data sent while no comaand stored will be lost. TT/AR will 
occur, except in response to data sent to a busy display. 
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-00010 RESET 

A 3274 will send data to displays and printers. 
send only RESET cow~ands. 

A 3276 will 

Fcr Displays: The Reset co~~and (whether followed by data or 
not) will cause a partial POR sequence in the display. Base 
and feature storage will not be cleared. The Mask Recister will 
not be altered. The I/O Address Counter will be set to Hex 
'50' (Hex 1 40' in 3278 Mod I) which corresponds to the first 
chartacter location on the screen. The device will execute the 
TT/AR sequence. POR Response will be returned to a subsequent 
Poll. 

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

Byte 0: All bits except 4 ~ 7 must be zero 
Byte 1: All bits valid 
Bytes 2 thru E: All zero 
Bytes C thru F: Terminal ID bytes initialized 

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

appear enabled to the con~rol unit imcediately (within 20 usec) 
upon receiving the Reset co~mand. 

~: Following control Unit initialization of the printer (Read 
Term. ID, Load Address Counter, Read data, etc.), the Control 
Unit reust send "Enable" Poll before sendine a Start· Op co~cand 

to allow the printer to complete its initialization. Also, the 
Control Unit will write a 4-character test cessage, X'AA 32 74 
AA' .QI. X'AA 3~ 76 AA', beginninc at printer address X'004A', 
prior to sending the first enable pell. This sequence is 
required after all POR responses. The Conf. Supt. C controller, 
which supports Query and Query Reply, will load X1 AA 32 74 CC' to 
allow a print~r to deterEine when he is attached to an advanced 
controller (if he cares). 

~: POR CoQplete will n~~ be returned if the reset (either 
Cor1mand, Pouer On, or operator initiated) 'failed', that is, if 
the printer has Equipment Check set in its status word. 
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The device must be capable of accepting two or more successive 
Re;et comnands (without intervening Poll coccands) and respond 
with a single POR response to a subsequent Poll. Prior to 
returning POR response the device is allowed to terminate 
coamunication with the control unit. 

1011 0 LOAD l:ASK 

This co~mand will cause the device to load the followinc data 
byte into the "l·:ask" re.;ister. The oask will be used in 
conjunction with subsequent Search and Clear cocmands. 11 1 11 bits 
in the mask will specify the bits in the buffer to be compared 
with the pattern byte. A mask of all "O" bits will prohibit a 
pattern test frot1 bein& satisfied and cause the Clear comraand to 
terminate at address o~ and a Search Forward co~cand to terminate 
at address 0 (or the first address encountered with bad parity}. 
(~For printers, low order Address Counter bits equivalent to 
installed buffer will be zero.) 

For Displays: The ~ask byte cust be reloaded following an Insert 
Byte COLutand. 

For Printers: The Mask byte must b~ reloaded followinc a Start 
Print order. 

For 327 8 Display, the controller must set the l!ask register to 
X1 FF 1 prior to issuing an Insert command. 

00110 CLEAR 

The Clear comcand·clears all or part of the printer storage or 
recen. buffer in the· addressed device to nulls. A byte of 
data, called the pattern byte, is transmitted following the 
Clear command. The device uses.the pattern, in conjunction with 
the previously loaded oask, ~o terminate the clear function. 
The address counter is used to indicate the point at wbich the 
Clear function starts. All locations including the starting 
address up to but not including the location containing the 
byte that satisfies the pattern and mask are tested and cleared. 
Upon conpletion the address counter will be pointinc to the 
satisfying location. The command uill terminate at address 0 
(without clearing .address zero) if no oatch occurs (For printers: 
Low order Address Counter· bits equivalent to installed buffer 
will be zero). Corresponding locations of the EAB will be 
cleared to nulls (under control of the EAB cask) when the EAB 
feature is present. 
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Th~s command may also be used to clear the storage area 
containine the indicator character codes or printer reGister 
space. Exception: 3178 Display does not support this coccand 
within the operator indicator area - address X1 000' to X1 04F 1 • 

The Clear operation will not terr.:inate pre~aturely if a buffer 
parity error is detected. Device Check will be set (if not 
inhibited due to a previous parity error) if a parity error is 
detected. Upon cornpletion of the command the Operation Cocplete 
bit (bit 9) will be set in the poll response status word. Prior 
to setting Op Cocplete the device will be busy. Poll response 
while busy will be the Auto Response (clear response). Cocr.ands 
other than Pell and Reset sent to a device while the base is busy 
will be no-op'd. TT/AR will occur, except following data, 
chained or unchained, sent after a Write type cornuand to a 
display. Busy also applies to Search and Insert coccands. Uhile 
Busy, Reset coccand cay be honored or no-op'd at the descretion 
cf the device. While "busy" the Display will inhibit display of 
the cursor. Display of the cursor will be inhibited until the 
next Set Address Counter Low ComLland is received. While the 
cursor display is thus inhibited, cocmands to the features ruay be 
blocked by base hardware. 

To prevent control unit timeout, the busy state cf the device 
must not exceed 32 msec. To allow fcr control unit errcr 
recovery, the device must appear busy to the control unit 
immediately (within 20 usec) upon receiving the Clear Pattern 
byte, unless the operation is corupleted and OP complete is 
posted in the poll status. Printers with 4K base and 4K EAB 
will rneet the 32 msec busy linitation only if no Load !Iask (EAB) 
couLand preceeded (since last POR Response) the Clear Cocuand. 
If a Load Nask (EAB) Comwand preceeded the Clear, "busy" state 
may approach 64 msec. 

01100 WRITE DATA 

The Write Data command will cause the device to accept all 
followinc data words for storage until another com~and is 
received. The data will be loaded at the locaticn indicated by 
the address counter. The address counter will step up once for 
each data word received and ~tored. Codes for specific 
characters and attributes are defined in Section 4.0. The 
control unit prevents address overflou while writing the device 
buffer. 

01010 LOAD CONTROL REGISTER 

This command will cause the device to load the following Data 
Word into the Device Control Recister (double line transfer). 
The Control Register will be set to all zeros by POR and the 
Reset comcand, but otherwise not altered by the device. The 
Control Register bits are defined as follows: 
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Bit, 
2= 1 Spare 
3=1 Spare 
4=1 Set 480 Character Format. This bit will be set by the 

control unit when the Application Program'has specified that 
the 960 display is to be set to 480 mode. 

5=1 Inhibit Feature Step of I/O Address Counter. When this bit 
is set the base logic will prcvent the address counter frov 
steppinc during read and write commands to the features. 
This allows the controller ucode to read and write the 
~xtension attribute buffer at the cursor location without 
affecting the address counter and the cursor position on the 
screen. Printers that support the extension attribute 
buffer (EAB) will impleoent this co~mand and support bit 5 
only. 

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

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

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

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

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

10100 LOAD ADDRESS COUNTER LOW 

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

00100 LOAD ADDRESS COUNTER HIGH 

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

01000 START OPERATION 

When this coocand is sent to a printer, the printer will go 
enabled. Upon coopletion (or teroination) of the operation (as 
specified in the 8 bit order register) ~he printer will return 
Status Available in Poll Response. Order Cocplete Status wiJ.l be 
set. To prevent control unit timeout, the device must complete 
the operation, except for Print Order, within 500 Eilliseconds 
{excluding the duration of any intervening disable time). While 
the printer is enabled, the printer must treat as invalid any 
co~mand other than Poll, Reset and Startoperation (Abort Order). 
The printer will switch to the disabled state when Status 
Available is set. 
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Tc allow for control unit error recovery, the printer m~st appear 
en~bled to the control unit immediately {within 20 usec) upon 
receiving the Start Op Command. Upon receivinG the Start Op 
CooEand, the printer ~ust test the Poll Response Register (bits 
6,8,9,&10) for zero. If zero, the order will be executed; if 
non-zero, the printer must ignore the Start Operation coc~and and 
reaain disabled. TT/AR will occtir. 

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

01110 INSERT BYTE 

This coomand will cause the display to accept the followinG data 
word and place it in the buffer storage at the location indicated 
by the current value of the address counter. The original 
contents of the storage location is shifted one location ahead. 
This sequence is continued for each successive location until a 
null character or attribute is found, or the I/O address counter 
steps to zero (in which case the character that formerly resided 
in the last addressable location of storage will be lost). Only 
one data word may follow this coc~and. During the time that 
shifting takes place, the display will be busy. Refer to Clear 
coomand. Op Cooplete is set when this command is co~pleted. At 
this ti~e the address counter is pointing to the last character 
raoved unless the com~and ter~inated at an attribute. in which 
case the address counter will be pointing to the attribute and 
the character which was located ahead of the attribute and the 
character which was located ahead of the attribute will be 
permanently lost. The insert operatioh will not terminate 
prematurely if a buffer parity error is detected. Upon 
completion of this comcand the Mask register and Pattern register 
m~st be reloaded by the control unit prior to the next Search or 
Clear coomand. The extension attribute buffer is also shifted 
with the contents of the Hask reg being inserted at the initial 
current ~ddress. For 3178 Display, this command will terminate 
at address X'7D0' if no null or attribute is found. 

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

The address counter must be se~ to within the Read buffer before 
issuing CLEAH, SEARCH or ICSERT. 

10000 SEARCH FOR~ARD 

This coocand, when followed by a "pattern" data byte, will cause 
the device to search each buffer storaee location starting at the 
current value of the .address counter until a byte that satisfies 
the mask and pattern is found. The address counter will contain 
the value of the address in storage of the first satisfying byte 
found. If no satisfying bytes are found, the Search conmand will 
terminate at address 0. (For printers: Lew order Address Counter 
bits equivalent to installed buffer will be zero.) To allow for 
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control unit error recovery, the device must appear busy to the 
control unit immediately (within 20 usec) upon receiving the 
Pattern Byte, unless the operation is completed and OP complete 
is posted in the pell status. For 3178 Display, this command 
will teroinatc at address X'7DO' if no satisfyinG bytes are 
found. 

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

10010 SEARCH BACKWARD 

This command operates in a similar ~anner as the 
coamand. If no satisfying bytes are found, the 
terminate one location past address zero (all 
implemented set to 1). For 3178 Display, this 
terminate at address X'04F' if no satisfyinb bytes 

above Search 
search will 

address 
co~nand 

are found. 

bits 
will 

To allow for control unit error recovery, the device must appear 
busy to the control unit iEmediately (within 20 usec) upon 
receiving the Pattern Byte, unless the operation is completed 
and OP complete is posted in the pell status. 

!lote: The two Search commands will indicate completion of the 
operation by setting bit 9 in the status response ward to a Pell 
command. A buffer parity error detected durins a search memory 
cycle will cause the search to terminate. The address counter 
will be pointing to the location. containing the byte with bad 
parity. Op Complete (bit 9) will bc set, and Device Check (bit 
8) will be set if not inhibited due to a previous Device Check. 

The address counter must be set to within the ~ead buffer before 
issuing CLEAR, SEARCH or INSERT. 

1.4.4 Device Feature Coccands (Bits 6, 7, 8, and 9) 

For Displays: 

The "Feature Error" latch is set for the folloving conditions: 

1. A feature does not acknowledge a Write type comcand or data. 
2. A feature does not .respond to a Read type comfiland. 
3. A feature requestine Poll service does .D..Q..t. respond to this 

Pell. 

For case 1, the display will set bit 11 - "Feature Error", but 
respond with TT/AR. For case 2, the display will respond with an 
"all zeros" data word with bad parity (bit 10=0). (The "all 
zeros" data word will actually contain the 9 bit byte from the 
feature and cay be non-zero if the addressed feature, or one of 
the other features, is malfunctioning.) The feature error bit 
will be set. For case 3, Bit 11 returned to poll response. 
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1.4~4.1 A/N Keyboard Feature 

The keyboard will only respond to a Pell. 

1.4.4.2 Selector Pen Fe~ture 

0001 POLL (See status response) 

0011 READ ROW COUNT 

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

1111 READ SELECTOR PEU FIELD COUNT 

Followinc a detect the response to this cocnand is a count in bit 
positions 6 through 9 that indicates the Selectcr Pen field 
count at the time a detect occurred. · (The field counter is reset 
to zero before the start cf each row.) A Selector Pen field is a 
detectable attribute follo~ed by a designator character. 

Note: 
Reset 
occur. 

If either of the above two cocmands is issued after the 
coEnand but before a detect, a Feature Bus Timeout will 

01X1 READ FEATURE CONFIGURATION 

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

0010· RESET 

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

1.4.4.3 Magnetic Reader Feature 

0001 POLL (See status response.) 

0011 READ DATA 

The Read Data comnand is issued to the Magnetic Reader when the 
poll response word indicates that the Reader has data to send to 
the control unit. The first data word is sent in response to the 
first Read aoccand and the (Read-Response) sequence continues 
until terminated by the control unit. The Maßnetic Stripe buffer 
address counter will incre~ent for each byte cf data read from 
the buffer. The Nagnetic Reader will detercine when the last 
sizni fican t by te of da ta ( EOl:) has been read. EOM wil 1 be 
returned on all subsequent Read Data and/or Read Multiple 
co~cands until a Reset er Clear cocnand is received. 
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If ' read Data (or Read Multiple) comoand is issued after a Clear 
or Reset comuand but before a c~rd is read, a Feature error will 
occur. 

1011 READ MULTIPLE 

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

01X1 READ FEATURE COUF IGUR.AT!Oll 

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

0010 RESET (RETRY) 

The Reset comcand is sent following a control unit detected error 
during the previous ~agnetic Rccd cornruand. The feature is 
reenabled to the operator, hardware is reset, yellov and sreen 
liehts extinguished, and the red light turned on. 

0110 CLEAR 

This command is normally sent to re-enable the feature 
operator. Hardware is reset, the yellow and red 
extinguished, and the green light turned on. 
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1.~.4.4 EXTENDED CHARACTER SET (ECS) AND 
PP.OGRAM?!ABLE SYl.;BOL {PS) BUFFERS 

The Extended Character Set feature consists of an Extension 
Attribute Buffer {EAB) and the APL character set. 

~: Read and Urite cocmands to this feature are affected by 
the settinG of bit 5 in the Base Control ßecister. Refer to the 
Load Control Register coonand. 

0011 READ DATA {EAB) (Displ•Y and Printer) - This corumand 
~perates the same as the base Read Data Coocand. 

1011 READ HULTIPLE (EAB) (Display Only) - Tl:lis command operates 
the. sarne as the base Read Multiple command. 

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

1100 WRITE UNDER"KASK (EAB) (Display and Printer) - The "O" bits 
in each data byte fro~ the control unit correspondinc to 
the active ("1") bits in the Mask Reeister are written into 
the EAB at the address specified by the base I/0 Address 
Counter. The "1" bits in the data byte from the control 
unit are written into the EAB recardless of the cask bits. 
The "1" bits in the EAB corresponding to the "O" bits cf 
the mask are not modified. · 

1010 HRITE ALTERNATE (EAB) (Display and Printer) - Data bytes 
followinG this command are written to the base Refresh 
Buffer and the EAB alternately, startinG with the base 
Refresh buffer. The base I/O Address Counter is stepped 
after the byte is written into the EAB. The write to the 
EAB is "under ~ask" and operates the same as the Write 
Under Mask command. Any number of bytes of data may follow 
this comnand with no error detected if an odd number cf 
bytes is written. 

!lote: The Write Under Eask and Write Alternate connands 
have the following restrictions when writinG large blocks 
of data in burst mode to the printers: 

1. If updates pass more than 512 bytes, they must be to 
contiguous storage locations. There is no licit on the 
size of these updates. 

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

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

4. Buffer updates between 1 and 256 bytes in length have 
no restrictions. 
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0110 LOAD MASK (Display and Printer) 
The first data byte following this command will be stored 
in a register and used to designate the bits that will be 
cleared in the Extension Attribute Buffer when the base is 
executing a Clear cocmand. "1" bits in the mask will clear 
the corresponding bit in the EAB byte as the base hardware 
clears the matching byte in the refresh buffer. This 
register must be restored by the controller following an 
Insert Cmd to the Base. 

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

01X1 READ TERMINAL ID (Display only) 

Data Bit 

2 thru 5 
6=1 

7,8,9 

Meaning 

Feature present (0111 returned) 
APL ROS installed 
Reserved 

0010 RESET (Display only) 

Note: 

The RESET command will re~~t all latches and registers in 
the addressed device feature. 

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

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

When all these bits are set to O's, the switch is enabled. 
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COl:VERGENCE FEATURE (ad r. 1011) 

This feature controls the converGence of the colcur CRT. 

01X1 READ TERMINAL I.D. 
Responds with feature address in bits 2 thru 5 if feature 
is present. 

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

0010 Reset 
This coomand will reset the feature status latches and I/O 
address resisters. 

0100 Write I/O Address Ree. High 
The byte of data sent followins this cornrnand will be 
interpreted as shown: 
(Only one byte of data will be accepted.) 

2 3 4 5 6 7 8 9 
~~~ref buff adr bits 1-5 

(vertical zone addr) 

__________ ref buff/backup store 
addr bit O ------------::: 1 ref_ buf f 

--------------=O backup store 
--------------~=1 increment vertical a<ldr 

=O increoent horizontal addr 

0.110 Write I/O Address Reg. Lou 
The byte of data sent followins this command will be 
interpreted as shown: 
(Only one byte of data will be accepted.) 

2 3 4 5 6 7 8 9 
~~-(Colour Bits) 

backup store bits 1,2 or: 
______ ref buff addr bits 10,11 

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

___________ Spare 
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11qo Write Data 
This command will cause the succeeding bytes of data to be 
loaded into either the reference buffer or the backup 
store dependinG on the settinc of the select bit in the 
convergence I/O addr counter (see above). 
Data words sent tG the Backup Store contain only 3 
sicnificant bits, plus parity (a nibble): 

2345 
0000 
xxxx 

67 89 
oxxx 
xxxx 

p 
p 
p 

Data word to Backup Store 
n " " Reference Buffer 

A caximu~ of 64 bytes (128 nibbles) rr.ay be sent without 
overwritinG the selected storage. 

0011 nead Data 
This cocuand will return one byte (nibble) of data froru the 
selected storace. 

1011 Ji.ead ?Iultiple 
This COLl~and will return a maximu~ of four bytes (nibbles) 
of data from the selected storage, under control of the two 
least significant bits of the Convercence I/O Address 
Counter. 

22.2B 



Ad9itional ECS Commands for Displays attached to a 
3274 Control Unit usinG configuration support C 

Add to Load r:ask Cod: (Display Only) 

Also, for Write or Clear (PS): This re5ister will be used to 
select the 192 Ran syobol set to be updated. Only the threc low 
order bits are meaninGful, e~cept when colcur feature is 
installed, in which case bits 4,5 & 6 select the colour plane of 
the PS specificd by bits 7, 8 & 9. The format is identical to 
Character Attribute - see section 4.2.2. 

PS's 2-7 are selected by bits 7,8,9 of Mask recister set to 
b'010'-b'111'. Selection of "base" (b'000') or APL (b'001') or a 
non-imple~ented RAh will yield the followine: 

PS Comtiand: 

Hrite 
Clear 

:pevice Response: 

TT/AR 
TT/AR followed by Op. Coruplete 

If a second data byte follows this com~and it will be loaded into 
the Suppress Skip Register. Bits in this recister are defined as 
follows: 

Data Bit Function-

2 Suppress Skip - r::ntire Screen 
3 " n PS Font f.~7 

4 n II " " 6 
5 II n II " 5 
6 n n " " 4 
7 II II "· " 3 
8 n " " n 2 
9 " n Pluggable ROS (APL) 

The raster skip following a character row will be suppressed 
whenever one or core of the symbols in that row is displayed froD 
a PS font (or ROS) desienated as Suppress Skip. 
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~splay supports PS, 
be honcred: 

-:· ::- ;: l : I l1 A L I D 

Meaninc 

the followinc cooLands (to ECS 

Feature present (0111 returned) 
Pluscable ROS installed 
0 PS Fonts Installed 
2 " " " 
4 n n " 
6 n n n 

Reserved 

will reset Op Complete status in the feature. 

-::t..TUS 
~ccand -is sent by the contrcller to determine if the 

is "busy" (see Clear PS com~and} or to read the 
-le ROS ID. Six bits in the response are assisned: 

Busy - Othcr bits are invalid 
l~ot · Busy 
Op Cor.:plete 

Pluggable ROS Identifier: 

APL/Te>~t 

Reserved 

Oper. Inds. only 

:'t.TA (PS) 
~ozrammable Font Buffer contains 9 data bits for each 

. :n of storage. The high order bit of the 9 bit byte 
~splay in column zero of the character box. 
~secutive data words frorn the controller are combined 

one location in the buffer. The second (odd} word 
eight lo~ order bits to be loaded in the location as 

~ed by the I.O. Address counter. The first (even) 
2ontains the high order bit to be stored in the same 
=~ and is positioned in the low order bit position of 
~st word from the controller. A data stream of even 
_d words may be of any lencth and will load data into 
.tive lccations of the buffer, a store cycle and 
.. ,, of the base address counter occurin5 once for each 
_d pair of data words. 
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The · I/O address. counter is used to address the 
mmable Font buffer when .writins (or clearing). The 
·lle~ rnust load the I/0 a~dress counter with the proper 
ng address before writing the 32 bytes (16 slices)~ cf each 

Thc address for the first (top) slice cf each sy~bcl 

be the 7 Lo order bit~ cf the refresh buffer code for that 
shifted left 4 bit positicns (nultiplied by sixteen). 

order address bits will be icnored. 

t e s ( 1 2 s 1 i c e s ) s c r.; e t i r;: e s 

CLEAR (PS) 
This conLand is used to clear a symbol font buffer. The 
clear operation starts at the address specified by the 
address counter and ter~inates at the end cf the 192 symbol 
procrammable font ßAI'.. Op Cocpl. status will be set in the 
feature at the <0:nd of the operaticn. It is recOi:!r.ended 
that the controller set bit 1 in the Control Resister prior 
to issuine this comnand, and that the controller refrain 
from sendinc any coa~ands (except Pell, and Read Status to 
this feature) to the display while the clear is in process 
because this coo~and utilizes the Base Address Counter and 
any coBrnands that alter the contents cf the Address Counter 
may screw up the PS Clear. 

The controller uccde is responsible for inhibiting display 
issuing any write comoand to a PS font. Refer to 1.4.3 --
:ontrol Register cc~Land. 
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SECTIOl! 2. PI\ I IJTE n CO?! TROL 

2 • 0 GE?: I: R AL 

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

The commands recoGnized by the printer are: 

00001 
10001 
00011 
00101 
1010 1 
01001 
0 110 1 
0011 

READ 

Poll 
Poll/Ack 
Read data 
Read Adr. Cntr. Hi 
P.ead Adr. Cntr. Lo 
Read Terminal Id 
Read Status 
Read data (EAB)(Adr 0111) 

WRITE 

10110 
00010 
01100 
00100 
10100 
01000 
00110 
10000 
10010 
01010 
1100 

0110 
1010 

Load Eask 
Reset 
Hrite data 
Load Adr. Cntr. Hi 
Load Adr. Cntr. Lo 
Start Operation 
Clear 
Search Forward 
Search Backward 
Load Control Register 
Write Under liask (EAB) 

(Adr 0111) 
Load Mask (EAB)(Adr 0111) 
Write Alternate (EAB) 

(Adr 0111) 

The operaticn of these coccands is described in preceeding 
sections of this document. Other coo~ands, includinG all 
coruaands to other than the base address, are invalid. Invalid 
read type coi::r:ands will return an all zeros data word (with bad 
parity - Bit 10) and invalid ffrite type comnands will (may) 
reset the previous corucand. If no other command or data word 
directly follows the invalid Urite comnand, TT/AR take receipt of 
the endinc sequence. Invalid cocnands include printer no-op 
coc~ands. Com~ands other than Pell, Reset and Start Operation 
(Abort Order) will be treated as invalid while the printer is 
enabled or busy. 

2.1 PRINTER REGISTER SPACE 

The first 80 bytes of the printer buffer are 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 Printer from altering 
each others' Output Area {except at POR time). The assignuent 
is: 
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ADDRESS LEllGTI: DEFitHTIOll 
(hex) (bytes) 

Printer Output Area 
0000 1 
0001 1 
0002 1 
0003 1 
0004-0005 2 
0006-0009 4 
OOOA-OOOF 6 

Control Unit Output 
0010-0011 2 
0012-0013 2 
0014-0015 2 
0016-0017 2 
0018 1 
0019-002F 23 
0030-003F 16 
0040-0049 10 
004A-OOltD 4 
004E-004F 2 

Area 

Status 
Switch Status 
Key Input Code 
Sense 
t:essace Len5th 
F:cserved 
Terrdnal ID 

llode 
Z.:essage Startinc; Address (!:SA) 
t:essa;:e LenGth (?'.L) 
Order 
liaxir.:1ut1 Presentation Position {l1PP) 
Reserved 
Alias Table 
Reserved 
Test MessaGe Area 
Reserved for Control Unit use 

Note: For the printer Register Space Bit definitions, Bits 0-7 
correspond to Interface Data Word Bits 2-9. 

2.2 PRINTER OUTPUT AREA 

2.2.1 Status 

The Status Bits are defined as follqws: 

Bit 0 Reserved 
Bit 1 Data Check 
Bit 2 Order Complete 
Bit 3 Equipnent Check 
Bit 4 Intervention Required 
Bit 5 Sense Data Available 
Bit 6 Input Code Available 
Bit 7 Switch Transition {Valid) 

Data Check-Bit 1 - Set, with Order Complete, when the printer 
detects a parity check in the Qessase buffer (not Recister Space) 
while printing er loading PS~ _Reset when enabled. In LU1 mode, 
printer is allowed to set this bit while executinc non-print 
data, and printinc need not conplete (but bit 2 must be set 
anyhow). 

Order Co~plete-Bit 2 - Set when the order, as specified in the 
two byte Order Register, has been conpleted er terminated. 
Reset when the printer is enabled.* 
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Equipment Check-Bit 3 - Set when a printer detects a ~Permanent 
Error" condition. Cleared by a successful POR. A permanent 
error results when the printer detects a parity error or invalid 
parameter in the control unit output area (Printer Recister 
space). If invalid parameter, Status Bit 5 will also be set, and 
Sense code '04 1 - Order Reject' will be loaded. 

ADDP.ESS 
(hex) 

LENG TH 
(bytes) 

Printer Output Area 

0000 
0001 
0002 
0003 
0004-0005 
0006-0009 
OOOA-OOOF 

1 
1 
.1 
1 
2 
4 
6 

Controller Output Area 

0010-0011 
0012-0013 
0014-0015 
0016-0017 
0018 
0019-002F 
0030-003F 
0040-0049 
004A-004D 
004E-004F 

2 
2 
2 
2 
1 

23 
16 
10 

4 
2 

DEFIHITIOU 

Status 
Switch Status 
Key Input Code 
Sense 
Message Leneth 
Reserved 
Tertr.inal ID 

l:ode 
Message Startine Address (~SA) 
~essage Length (ML) 
Order 
Maximuo Presentation Position (NPP) 
Reserved 
Alias Table 
F.eserv~d 

Test ~essace Area 
Reserved for Control Unit use 
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Intervention Required-Bit 4 - Set, after a device deteru.ined 
delay, when an operator recoverable (without POR response) 
condition occurs. Reset whcn the above condition is rei;ioved .• 

!!ote: The control unit is not allowed to alter thc printer print 
buffer or the Control Unit Output Area after receiving IR,OC 
status, until receiving IR cleared status. 

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

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

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

§{Provided Poll Response is all zero. Refer to Start Op co~uand.) 

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

Defined combinations of status bits are: 

Status 
Bits 

2 

1 , 2 
2,3 

4 
3 
2,4 
2,5 
2 
2,3 
2,3,5 

· Occurance 

Print, SSA or Abort Order with Print Order 
successfully cocpleted 

Data Check while printing. Print cocpletes. 
Printer Register Space Check followinc Start Op 

Comna nd 
IR condition while idle 
EC condition while idle 
Print Order terrainated due to IR condition 
Print Order terminated due to Sense condition 
Print Order terminated by an Abort Order 
Print Order terrainated due to Equip~ent Check 
Print Order ter~inated due to invalid parameter in 

Control Unit Output Area 
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~ultiple failures or other undefined error conditions cay result 
in·other combinations of Status Bits being cenerated. 

The print operation in process will 
Equiprnent Check, Intervention Required, 
are set. 

be ter~inated whenever 
or Sense Data Available 

2.2.2 Switch Status 

This byte contains the current status of certain operator panel 
switch positions. Hhenever positions of ?'.OUO/DUAL Case, 
SI[GLE/DOUBLE INDEX and 8/6 LPI switches are altered by an 
operator the Status Bit 7 (Switch transition) is set and new 
switch status is loaded into this byte. 

Bit 0 thru 2=Reserved 

Bit 3=0 Colour cefault switch on-Dase colour (Fld Attr) 
=1 Colour default switch off-Base colour suppressed 

Bit 4=1 Colour cartridge resident (or no cartridge) 
=0 Monochrome 

Bit 5=1 EOI!O/DUAL sw in DUAL position 
=0 l-:OUO/DUAL S\! in HOllO position 

Bit 6=1 SIUGLE/DOUBLE sw in . DOUBLE position 
=0 SINGLE/DOUBLE sw in SINGLE position 

Bit 7=1=8/6 SH in 8 LPI position 
=0=816 ST.T „ in 6 LPI position 

2.2.3 Input Code 

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

X'50' = 
X'5F' = 
X'5E' = 
X'5D' = 

Attention 
PA 1 
PA 2 
No PA Keys Available/Actuated 

Attn is allowable only in Printer SLU Receive state. 
not terminate the order in process or alter the 
(Secondary Logical Un~t) send/receive state. 

Attn does 
printer SLU 

PA 1, PA2, and No PA are allowable only in printer SLU send 
st~te. Printer SLU will assume receive state upon disablinc and 
returninc the Input Code. No PA code cay be sent after timeout 
in send state. 
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2.2.3.1 More Input Code 

X'69' Query Reply 
This code indicates that the printer has received a Read 
Partition Query and the contrcl unit is directed to transmit a 
canned reply. The reply Generated by the control unit will be 
identical to the LU3 version, and will be limited to Character 
Set, Hilite, Colour, and Usable Area. 

X1 6A' Query Reply, extended 
Same as above, except that additional response parameters
in structured field for~at-have been loaded by the printer ucode 
into the messace buffer. The data will start at address 
X'50' with the lenGth specified in address 0004,0005. A maxirr.uc 
of 256 bytes is allowed. 

X1 6B' Query Reply, Other 
This Input Code is provided for devices that 
the '69' Query Reply criteria. The entire 
with the appropriate Fl~ header, will start at 
the length specified in address 0004,0005. 
bytes is allowed. 

don't conform to 
Reply, cocuencinc 
address X'50' with 

A rnaxi~uo of 512 

IJote: A 
Cocplete 
se t) • 

Query Reply 
and no error 

input code fuust only occur 
status bits (bits 2 and 6 in 

with Order 
status req 

Hote also: The printer will return Sense 1:'02' if the P.ead 
Partition Query Structured Field is not the last (or only) SF 
in the chain. If LIC is not indicated on an otherwise 
acceptable Read Partition Query Start Op, the printer rrust 'hold' 
the Sense or Input Code reply until the next Start Op, and: 

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

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

3. Purbe the Query Tieply if FIC is received prior to LIC. 

2.2.4 Sense DatG 

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

Uhen this byte is available, 
set. 

status bits 5 and 2 will also be 
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X'01' Cancel 
This code indicates that the Cancel key is depressed by an 
operator in order to cancel printinc. The printer ~ill 

iw~ediately ter~inate printinG in process. The Cancel key is 
only active betwecn First SeG~ent of First in Chain and Last 
Secruent of Last in Chain. If a Print Order is in process the 
printer will return Cancel and Order Cocplete. If a print order 
is not in process, the printer will wait for the next Start 
Print and: If FSFIC, ignore the Cancel; If not FSFIC, abort the 
print and return Cancel and Order Cocplete. Controller is 
responsible for purging rernainder of tbe chain after receiving 
CAHCEL. The next SCS START Print sent to the printer will be 
FSFIC. 

X'02' Invalid Parameter 
This code indicates that an invalid control parameter is found 
i n t h e Sr; A c h a r a c t e r s t r e a m b :y t h e p r i n t e r • 

X'03' Invalid Structured Field 
Set only during LU1 Fl~H Print if the printer detects an 
SF within a v~lid FMH. 

X'04' Order Tieject 
Set when printer detects an invalid order or paraneter 
Control Unit Output Area. Status bits 2,3 (and 5) will 
Printers are allowed to return Sense '04' (Sans equip~ent 
in non-LU1 code if invalid parameters. 

X'05' Illegal PS Selection 

invalid 

in the 
be s et. 
check) 

Set, in LU1 mode, when byte 6 or 12 of the Load PS Header 
specifies a non-existant PS Rac or Plane. 

X1 06 1 Illecal Alias Selected 
Set, in LU1 mode, when an SA (X'28') control code references a 
PS LCID which does not exist. 

X ' 0 7 1 I n v a 1 i d F !HI 
Set, in LU1-F?:H mode, 
hack, the FI: Header. 
rejected with X'03'.) 

2.2.5 Printer ID 

if the printer doesn't like, or can't 
(Invalid SF types wi thin a valid Fl'.E are 

These bytes, lo~ded by the printer, contain the unique device 
paraceters that are significant to the control unit and/cr the 
application prograru. Definition of these bytes is as follows: 

Byte OC 

Bit 0=1 Extension Attribute Buffer Installed 
= O r: o t I n s t a 11 e d 

Bit 1=1 APL/3289 Text Print Feature Installed 
=O Uot Installed 
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Note: Bits 0,1=1,1 indicate full APL capability via the 
Extension Attribute Buffer (a la 3287) and 

Bits 0,1=0,1 indicates 3289 "Text Print Feature" 
Bit 2=Reserved 

Bit 3=1 LU1 EBCDIC feature installed 
=O llot Installed 

Bit 4,5 and 6 Logical buffer size: 
001= 960 
010= 1920 
011= 2560 
111= 341;0 
110= 3560. (Mod 5) 

Bit 7=1=Printer (Unit ID) 
=O=Other (Unit ID) 

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

Printer ID bytes have been expanded fro~ 'OC' - 'OB' - 'OF'. 
Previously defined bits have been preserved for compatibility. 

Byte 'OOOD' 

Printer 'Type' 

bits 0-3 

Type 
MPP 
l!PL 
PEL space horz 
PEL space vert 
PELs/cell horz 
PELs/cell vert 

bits 0-3 Printer 'Type' 
='0000' Old Type 
='0001' 3287 with Ext. colour and/or PS 
='0100' 3268 
='0101' 3230 
='0111' 3262 
='1001' 5210 

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

definition: 

0001 0100 0101 0111 

l1atrix Matrix l·1a trix !Jon-matrix 
132 132 132 132 
102 127 127 127 

(x10-3)in. , 0 , 0 6.25 00 
(x10-3)in. 15 15.625 6.25 00 

10 10 12 00 
8 8 1 E 00 

Note: Printer type 0000, with EAB - same definition as 0001, 
above. Printer type XXXX, witr.out EAE - Don't Care Conditicn • 
. (Control Unit will ignore 'type' and highlicht ID's) 
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Printers which do not support APL/T!J (48 character belt 
installed, for instance) are allowed to load ID type '0000', no 
EAB, prior to POR response. 

Note also: Printer~ of Type 0010 and above will i~plecent an 
additional byte of ID as follows: 

Byte OOOA: (other bits reserved, must be zero) 

bits 0,1,2 = 000 No highlichtinc supported 
= XX1 b'01' hichlieht (blink) supported, soDehow 
= X1X b'10' hichlight (reverse) supported 
= 1XX b' 11' hie;hlight {underline) supported 

bit 3=1 Translate Table Required~ 
bit 4=1 DCA=L2 Supported 
bit 5=1 FMH Subset 4 Supported 
bit 6=1 'Local' Save/Restore SF and Query List SF supported 

*J.!ote: The controller will only test this bit if hc (the 
controller) is configured for EDS. 

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

DSE/DSC highlighting not supported. 

Note also: 
indicated 
indicated 
probibited 
- the EAB. 

If Bits 0,1,2 = 1,0,0 and no highlight support 
(or irr.plied - type 0001) and no colour support 

(byte 'OOOE, bit 2), then the control unit is 
from using - via corncand - or referencing - via order 

byte OC 
bit 2=1 PS installed 

byte OD 
unchanged (Buffer size) 
(Note: 4K base buffer req'd for PS) 

byte OE 
bit 0,1 Reserved 
bit 2=1 colour supported 

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

bits 3-7 Reserved 
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byte OF PS characteristics 
bits 0-1 sincle/triple configuration 

00 Reserved 
01 2 PS installed {2 and 3) 
10 4 PS ins t.al led {2,3,4,5) 
1 1 6 PS installed {2,3,4,5,6,7) 

bits 2-7 triple plane addresses by bit: 
1xxxxx triple installed on PS number 
x1xx>:~~ triple installed on PS number 
xx1xxx triple installed on PS nuober 
xxx1xx triple installed on PS number 
xxxx1x triple installed on PS number 
xxxx:: 1 triple installed on PS number 

Byte OD Buffer Size (Base Buffer) 

X'08' = 2D48 Buffer 
X1 10' = 4096 Buffer 

2 
3 
4 
5 
6 
7 

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

Byte OE Reserved 

Byte OF Reserved 

Note: The control unit is not re~po~sible for testinc the 
validity of combinations cf printer ID bits. 

2.3 CO~TROL UNIT OUTPUT AREA 

2.3.1 ~ode {2 bytes) 

The ~ode bytes define in which data stream mode the Subsystec is 
operating. The mode recains in effect until overlayed with a new 
mode. The modes are defined as follows: 

LU2/3 ~ode - The 3270 Data Strean is supported und~r SCA. 
Section 4.1). 

(See 

3270 Mode - This mode allows usaee of the 3270 Data Stream over 
BSC and 3272 local channel attachment. (See Section 4.1) 

LU1 l!ode - This mode c.llows usage of SCS, DCA-L2 or Structured 
Field Data Strea~s. (See Section 4.1.1) 
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Byte 0: 
bits 0-4=Reserved 
bit 5=0 =For Print Order LU1 code: SA control code ('28') to 

be treated as invalid by the printer. 
bit 5=1 =For Print Order LU1 mode: Printer to execute all the 

control codes he understands 
bi t 6 =Reserved 

Note: The control unit proaises to set Bit 5=1 for Print 
LU1-FMH. 

Byte 1= Bits O, 1 & 2 = P.eserved 

Bits 3 and 4 
OO=Host Direct Print 
01=Host Initiated Local Copy (including ESC Copy com~and) 
10:0perator Initiated Local Copy 

Hote: Either 00 or 01 may be used for ESC Copy comcand. 

Bits 5 thru 7 
OOO=No Eode (Refer t~ Section 2.3.3 for use of this code) 
001=3270 I:ode (Cor.trol Unit Output Area fror11 X'0010' 

to X'0018' used)* 
101=LU3 ~ode (Control Unit Output Area from X'0010' 

to X1 001E' used)* 
110=LU1 Hode (Control Unit Output Area frora X'0010' 

to X'0017' used) 
For LU1 /Fl1H, Output Area '0030-' 003F', also if ID '0000' bi t 2 
and 'OOOE' bit 3 set. 

*The data streac for these two modes appears the same to the 
printer. 

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

ir:plemented 
sumr::arized 

Canccl Key - Active only in LU1 mode (see last note under Print 
Parameter). 

Prcgrarn Attention Keys (PA 1& 2) - Active only in LU1 Mode. 

X Print Function - Active in LU3 and 3270 Modes only. 

2.3.2 ~SA and ~L 

The ~estace Starting Address Bytes specify the buffer address 
where thc ccssa~e buffer starts from the messace length Bytes 
specify the size of the ~essaee buffer to be operated on by the 
printer. In LU1 Mode print data will wrep fro~ the end of the 
implemented buffer to address X'0050'. 
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If ML = zero tor Start Print order, the printer will suppress any 
printing and return order conplete. 

2.3.3 Order 

Two bytes are used as the order bytes to specify what operations 
will be performed by the printer. The first byte contains an 
order arid its par·ameters are specified in the. second byte if 
applicable. Order cocplete status will be set upon completion of 
the operation. The order will remain loaded until overwritten 
by the next order. The. order will be exanined and e~~ecuted 
f9llcvinß a Start Op CocDand, providing thcrc is no pending Poll 
Response Status. Refer to Start Op Cor..;r:and. 

The .printer ~ust test the mode byte prior to executinc the order. 
The following rnode changes have unique sicnificance: 

any --> No liode: PA & Cancel keys deactivated, printer SLU 
enters or renains in receive state. LU1 
paraneters and any pending PA input will be 
reset. Unique conditions associated with the 
previous mode will be reset. 

LU1 --> LU3,32j0: Previous LU1 parameters saved, PA saved. 

any --> LU1: Previcus LU1 parameters, if any, restored. 

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

Byte 1 Parameters for Orders 

Abort ('01') 
This order causes the printer to terminate the print order in 
process. No parameters are available for this order. Following 
r«ceipt of this order the device must respond with one, and only 
one, Order Co~plete. The printer will ignorc an abort order (and 
reruain enabled) if no print operation is in process. The control 
unit ruay only send this order followinG a 'Start Print' Start 
Operation and prior to receiving Order Coaplete. The control 
unit rr:ay not chant::e the Hode when sending this order. The Abort 
order will be valid durinG a Load PS order. 

The controller is responsible for resetting the aliases for all 
PS's affected by the Abort. The printer is responsible for 
executinG deferred clears (if any) frow previous load PS orders. 
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System Status Available ('02'.) 

X'OO' ~ay be used by control unit to indipate Mode chancc. 

X'02' Indicates that the prir.ter SLU enters the send state. 

X' 0 3' Indicates that the printer SLU enters the receive state. 

Fote: Outztandin.c; PA indication will be cleared whenever the 
printer SLU returns to receive state. 

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

Print ('03') 

Printing of the messa~e buffer specified by the MSA and ~L will 
be performed by the printer. Refer to 4.1.1 for code points. 
3270 like print function will take place in any modes other than 
t h e LU 1 & lJo I: o des • See t h e 3 2 7 0 Co~ p o n e n t Des c r i p t i o n f o r 
'buffered printer' only. If the message starting address does 
not contain an attribute character, a backward Search for an 
attribute must be perforrued co~~encinc from the end of the 
current cessage buffer. 

In the LU1 Mode the cessage buffer contains both control 
characters (with or without their parameters) and graphic 
characters. The printer will access I/O codes frorn thc besinning 
of the cessage buffer to the end of the mcssage buffer 
sequentially. A ch~racter ~ill be printed if it is a graphic 
character and the control function will be performed if the 
contr~l character is supported. 

If No Mode is specified, printer will suppress any printing. 
Order coLplete will be returned. 

The following para~eters are defined for the print order: 

Bit 0:1 
0:0 

Bit 1 = 1 

Bit 2=1 

Di t 3= 

Bit 4=1 
4=0 
2=0 

= 1 

Extended Order Paraneter byte valid 
Extended Order Paraoeter byte not used: 
assumed 

First Segcent of First in Chain 

Last Segcent of Last in Chain 

Reserved 

Print with Extension Attribute Buffer 
Print without Extension Attribute Buffer 

all zero value 

Use EAB value (bits 7,8,9) tc select character set 
Use EAB value and EACT to select character set 
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Bit 5&6 Dual/Monocase 
OO=Nachine Default as conficured 
01=Honocase 
10=Dualcase 

Bit 7ti=1=Ienore lJL, Et~ and CR and print space for ther.i 
= 0 = Ho n o r 1\ L , EU an d CR ( 3 2 7 0 .!l.Qll 1 i n e 1 e n g t h f o r m a t ) 

*?Jote: ?,:pp does not effect honor of l!L, EI-; and CR. Honor is 
only defined by Bit 7. FF is honored reGardless of Bit 7 
settinG, but only when it is encountered at the left cargin 
print position. When FF is not honored, a space is printed. 

Bits 1 and 2 valid in LU1 oode only. Bits 5,6 & 7 valid 
in non-LU1 &odes only. 

t! o t e : Bi t s 1 & 2 a r e u s e d t c c o n t r o l t h e o p e r a t i o n o f t h e Ca n c e l 
Key. Cancel is allowed, in LU1 mode, fro~ Start Print of first 
secment of First Chain until Order Coaplete on last secment of 
Last in Chain. Also, the controller cust set bits 5 and 6 to 10 
(Dualcase) for SCS. See additional note on page 31.~. 

2.3.4 Haxir.:ur::. Presentation Position (l~PP) 

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

2.3.5 Ext.ended Order Para~eter 

bits 0 and 1 = Reserved 
bit 2=1 Becin Bracket Flag. Valid only in LU1 m6de and 

only if device has indicated support of F11H 
Subset 4 (bit 5 of ID byte '000A'). 

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

bits 3 thru 7 = Reserved 

2.4 PRINTER RECOVERY AfiD OPERATOR PANEL 

Uhile idle, and Enabled ·cwith no EquipLient Check pendinc), the 
printer will run a timer and periodically (10-60 sec.) disable 
and return 'status available' (bit 6 Poll Response). The control 
unit will read the status register, compare the contents with 
the previously returned status, and re-enable the printer. The 
pri~ter will indicate •sybsystem not ready' whenever disable 
lasts longer than 60 seconds. 'Sybsystec not ready' indication 
will be turned off when the printer is again enabled. 

Note: When bit 4 cf the 
(Print Extension Attribute 
defined as follows: 

Print Order Paraceter is set 
Buffer), bits 1, 2, and 
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Bit 1 
Bit 2 
Bit 3 

Bit 3 

Code 

= 0 

= 
'00' 

Reserved 
Reserved 
Base buffer codes 1 01' throush '07' are interpreted as 
control codes regardless of EAB values 
Base buffer codes 1 01' throuzh '07' are interpreted as 
control codes wben EAB=XXXXX001 {APL) 
(Null) is valid regardless cf any character or field 
attributes 

Character attributes of XXXXX001 select the APL character set. 
All other character attributes select the base character set. 
Extended field attributes are ignored. The control unit is not 
to issue a Start Print with bit ~=1, if the device does not have 
an EAB (ID byte O, bit 0). 

Additional Definition for Extended LU1 Printers 

Print Parameter, Fl:H Data St rear: 

Bit 7, previously set to 1 0' in LU1 mode, will be used to 
indicate Fl:H data strear:i. 

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

If FIC, the FMH is located at ESA. 
If not FIC, the printer will continue processinc the data streaffi. 
One a nd only one F?:F-I i s al lowed per c hai n, and the fi rs t FI:E 
Print Order after a Bode chanGe or previous EOC will specify FIC. 
The control unit proLlises to perpetuate the FIC bit 1 settinc 
{either '0' or 1 1 1 ) for all print orders in that chain. 

If LIC indicated, the printer will return order complete, sense 
'07' if the data in this chain is insufficient to constitute a 
valid FI1H. 

A mode change, FIC Start Op, or abort without a previous LIC 
Start Op is valid. The printer will term~inate any paraoeter, 
header, or data processing without generating error status. 

Refer to GA23-0061, chapter 1, 
for the definition of the Ft:H1 LU1 Structured Fields. 
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Load PS {'04 1 ) 

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

Thc PS buffers will be cleared by the printer before respondin6 
POR. 

Sicnificant fields in the PCIA are: 
- Mode = host direct load, LU 2/3 or 3270 
- fiessai:;e Leneth = vari.able 
- gessage Start Address = variable 
- Order = Load PS (x'04 1 ) 

Pararueters: 
Bit 1 = 1 Becinnins of first SF (Load PS Hdr at HSA) 

= 0 Continuation of previous Load PS order, 
or start cf a new SF if previous ended in 
'FF', or maybe just 'FF'. 

Other bits are reserved. (must be zero) 

Note: A load PS order with bit 1 = 1 or any otber order will 
cause the printer to teruinate a prior load PS order without 
forcing error status to be set. 

Each load PS order cust cocplete within 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 'Lead PS Header' will preceed the slice data. 
The controller promises not to split up either the header or the 
character/~lices ßroups when the structured field continues 
from one buffer load/start op. to the next. The end of the 
structured field data will be fla~sed by 'FF' in the n+1 
ch~racter position. 

If a parity error occurs while reading in the header or data, 
'data check' status will be set and the load PS order 
teruinated. Deferred clears for previously affected RAMS are 
not to be lost. 

The printers are allowed to terminate with Order CoLJplete/Order 
Reject, sans Equipment Check, if (when) they detect invalid 
paraueters within the Load PS header, or invalid character 
addresses or incoruplete slice fields within the data. Also, 
printers are allowed to return Sense '04' in non-LU1 mode if 
invalid paraoeters are detected in the Load PS header. 
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Load PS Header (and data) 

IBYTE BIT COHTENT liEAIJillG IKEY 
1 1 

'-- ·--0 0 Basic/Ext Basic or extended forr:i c 
b' 1 ' - E>:tended forL1 (10 byte hdr) 

1 CLEAR Clear PS RAE/Plane 
b'O' - Do Not Clear PS RAI: F 
b' 1 ' - Clear the PS RAl~ Specified 

2 Skip Skip Suppress 
b'O' - Suppression Off p 
b' , t - Suppression on 

3-7 TYPE FS Data Foriilat Type 
3 b'O' 

4-7 Fr inter unique type: c 
X'5','6' - Coluon loadint; ( frorn left to right 

hi order bit at top) 
- P.eserved or not supportcd 

1 ·--LCID Local Coded Graphie Char. Set ID 1 
1 

(ALIAS) - X'40' thru X'EF' 1 c 1 
1 - X'FF' indicates RAM associated with 1 
1 1 
1 this LCID is free 1 
1 1 
1 - Others are reserved ' 1 1 
1 (X'FO' - X' FR' for ROS sets) 1 
1 ' , __ 

--' f 2 1 CHAF. Bet:;inning EBCDIC Code Point 1 
1 X' 4 1 ' thru X'FE' c 1 
1 inclusive 1 
1 --· 3 1 RA?-i PS set RAH number C/P 1 
1 (X'02' - X'07') 1 
1 --· 

KEY: 

C - The controller is responsible for checkinc the validity of 
these bits/bytes. 

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

C/P - Both of the abovc. 
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DYTE: BIT l cor:TEHT 
1 1 

--'-- '-----
4 1 l p-length 

l l X 1 06 1 

1 1 
1 1 
1 --·--

5 1 0 APt. 
1 
1 
1 ·--: 1 CB 
1 
1 
1 ·--: 2 

1 1 
1 1 
1 1 1 , __ 

1 13-7 
1 1 , __ , __ 
l 6 1 
1 1 ·--·--1 7 l 
1 1 1 

OB 

RES 

X 

y 

·~-·---·-----: 8 1 l X'OO' 
1 1 1 

llEAllING KEYl 
1 

--' Lcngth of paraDeters for extended form. 
This includes the length pararneter 
itself. 

=0 All Points available 
=1 Not all points available 

=0 LCID compare 
=1 No LCID compare 

=0 PS set is KBD selectable 
=1 PS set is not KBD selectable 

c 

1 p 

1 
1 
1 

c 

c 

------------------------------------------~·---RESERVED (must be zeros) ' 1 
1 

----------------------~--------------------·--Uucber of X-units in cell (10) : c 
i 

--------------------------------------~~~·---
Nu~ber of Y-units in cell ( 8) : c 

1 

------------------------------------------~·---one byte codes ' c 
·~-'--'----- -------------------------------------------- --' l 9 l 0-4 l Reserved ~lust be zero l 
1 1 1 1 

1 '--·----- --· 1 l 5-7 1 Color Color planes 1 
1 l B'OOO' - Single er all planes C/Pl 
1 1 E'001' - Eluc 1 
1 1 B'010' 1 - Red 1 
l l B'100' l - Green 1 
l 1 Other 1 - Reserved l 
1 1 1 1 1 

·---'-- -------'--------------------------------------~----·---· This is the end of header. 

!BYTE lBITI COI!TC!JT 
i 1 1 

1 ·--'-----
: n X 1 1 Data 
lc+10sl l 

i 1 

-----·--·-~----l last 1 l 'FF' 
1 1 1 
·~~-'---'~~~~-

llEANilW 

Character (internal code) 
followed by 10 vertical slices 

End of structured field 

1 
1 
1 __ , 

C/PI 
1 
1 
1 

--' 
CIPI 

1 

--' 
All LPSs are to be executed and the last LPS to a PS RAM defines 
the state of that RA~ relative to APA, LCID, etc. The last LPS 
to a triple plane will define APA, etc. for all planes of that PS 
set. 
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Description of Printer Sicnificant Bytes: 

Byte 0 

Bit 0 - specifies extend~d header. 

When bit 1 of byte 0 is set to a 1, any portion of the PS RA?: not 
updated will be cleared prior to executine a print order. If the 
bit is set to O, the selected PS RA~ 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 positioninc of a line 
of characters. The next line will be positioned vertically 
adjacent to the current line, if the current line contains one or 
~ore characters froc a PS set havinc SKIP SUPPRESS on. 

Byte 2 

Successive "characters" (11 byte croups) will be ascending EBCDIC 
order. 

Byte 3 

The RAM number indicat~s the physical RA?; to be loaded. Each RAM 
number is related to an attribute· selection key defined for PS. 
These relations are RAM number 02 thru 07 equate to attribute 
selection key PS A thru PS F respectively. 

Byte 5 

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

Byte 9 

For a triple plane PS, if 'PLANES' is onitted, or specified with 
a value b'OOO', then for each code point, the character is loaded 
into each plane of the PS. 

For a tripl~ plane PS, if 'PLAHES' is specified with a value 
b'001', b'010', or b'100', then the PS data is loaded into the 
specified PS plane. Other values are res~rved and will be 
necatively responded to if received by Op-check or X'1003' (by 
Controller). Controller promises to send only b'OOO' if the 
printer ID specifies no triple plane for the RAr: desiGnated in 
byte 3. 
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Additional Definition for Extended LU1 Printers 

If the printer encounters a Load PS header with bits 4-7 of byte 
3 containing a X1 6 1 while executinG an LU1 mode decou.pressed as 
follows: 

0 bit 7 
1 byte 1 2 3 
lFlagl bu 1 bu 2 bu 3 l bu 4 bu 5 

1 
1 

lFlacl bu 1 

n-1 1 byte n l 
l bu 5 l b'1111' l 0-7 1'sl 

(where bu indicates bunch, not bushel) 

Each bunch represents two vertical slices, startinc at the upper 
left of the character cell. Each bunch expands to 4 digits of 4 
bits each as directed by the variable ~enGth flas: 

Flae 

0 Conpare each digit to all zero 
1 0 Compare each dic,it to 2nd previous digit, first two to zero 

1 1 0 Compar.e each digit to 4th previous dir;it, first four to zero 
11 1 0 Entire cell is zero 
1 1 1 1 End flag. Set sense 1 02' and quit if rer:Jainder of byte is 

not padded with 1 ' s. 

If the firs t bi t of a bunch is. '0', every dit;i t in tha t bunch. is 
to be derived by copying its coraparison disit and thc bunch 
teruinates follo\;in.:; the first bi t. If the first bi t of a bunch 
is a '1', the four digits follow. 

If the first bit of a digit is a '0', the disit is tobe derived 
by copying its cocparison and the digit is terminated following 
the first bit. If the first bit of a digit is a '1', the four 
bit value of the digit follous. 

Exar:1ples: 

CoGpressed Data 
(Hex representaticn ODitted as dat2 
doesn't understand byte boun~aries) 

b'1110' 
b'OOOOOO' 
b 1 11000000' 

b'10111111111101100110010011100000001100001000000' 
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Additional Definition for Extended LU1 Printers 

Load Translate Table(s) ('05') 

The Conf. Supt. C controller will load this order instead of the 
initial enable after a POR response if (and only if) the printer 
has specified "Translatc Table Req'd" in Printer ID byte 'OOOA'. 
Courrencing at address X'0050', the controller will load the 191 
internal code poir.ts correspondinc to EBCDIC X'40' thru X'FE'. 
Com~encinß at address X'010F' the controller will load the 191 
EBCDIC code points correspondinG to internal codes X'01' thru 
X1 BF'. The printer will save.whichever table he likes and return 
order cornplete. The translate table loaded will reflect the 
lancuage for which the controller is currently customized. 

The controller will set: 

Print pararueter = X'OO' 
Mode = No 
r:sA = X'0050' 

r-:L = X'017E' 

The Load Translate Table order must coaplete within 1 second. 
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2.3.11 Extension Attribute Correlation Table (EACT) 

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

Location EAB Value Default Correlation Value 
0010 B'xxxxxOOO' B'OOOOOOOO' 
0011 001 00000000 if APL/ Tr; not installed 

00000001 if APL/TN is installed 
0012 010 00000000 
0013 011 00000000 
0014 100 00000000 
0015 101 00000000 
0016 110 00000000 
0017 1 1 1 00000000 

Note: If control codes are indicated from the APL character 
attribute the printer will honor control codes when 
EAB=b'xxxxx001' re&ardless of the correlation value for APL 
graphics. The controller promises not to load correlation values 
other than b'OOOOOxxx' or to correlate to a non-installed PS 
set. 

31. 6 



Additional Definition for Extended LU1 Printers 

2.3.7 Alias Table (Address 0030-003F) 

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

The printer is required to forc an "internal" table froo the 
Alias Table at each FIC LU1 Print Order Start Op. whether Fl%H or 
not. The printer must update the Alias Table (from his 
"internal" table) followins completion (or terreination)· of each 
FMH Start Op, prior to returnin~ Order Cooplete. The printer is 
allowed to update the ali~s table followinc cocpletion of a 
non-Ft:H LU1 Start Op. The alias of a PS will be updated to its 
new value when the entire Ld PS set header is processed error 
free. Simultaneously, any other PS set with an identical alias 
would have its alias "reset" {set to 'FF'). 

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

Note: The printer is not required to correct mistakes in the 
parapeter bits sent from the hcst. 

31.7 



Additional Definition for Extended LU1 Printers 

2.5 Extended Translate Tables 

The followinc tables, one for each World Trade Lancuace, will be 
used by printers that support both internal code PS and LU1 
(EBCDIC) PS, as a PS set loaded in one rnode cay be referenced 
while printinG in the other ruode. 

2. 5. 1 US, KATAKANA, and CA?:AD IA!l FREZ.:CH 

u.s. KATAKA?:A C fd·: .AD I Ar; FBEllCH 
IHTF.lHJAL EBCDIC IlJTEFWAL I ?: TE F. r: AL 

CODE CODE CODE CODE 

X' 1 0' 40 X' 1 0' X' 1 O' 
X'OA' 41 X'6F' X'OA' 
X'OB' 42 X'70' X'55' 
X' 1 C' 43 X' 71 ' X 1 1 C' 
X' 1 D' 4 ll X'72' X' 1 D' 
X' 1 E' 45 X·' 7 3' X' 1 E' 
X' 1 F' 46 X'74' X' 1F' 
X'2A' 47 X'75' X1 2A' 
X1 2B' 48 X'76' X'9D' 
X'37' 49 X'77' X'37' 
X' 1 B' 4A X' 1 C' X'40' 
X'32' 4B X'32' X'32' 
X'09' 4C X'09' X'09' 
X'OD' 4D X'OD' X'OD' 
X'35' 4C X'35' X'35' 
X' 16' 4F X' 16' X' 19' 
X'30' 50 X'30' X' 30' 
X'38' 51 X' 7 8' X' 3 8' 
X'39' 52 X'79' X'56' 
X'3A' 53 X'7A' X' 51 ' 
X'3C' 54 X'7B' X'3B' 
X1 3E' 55 X'7C' X' 1 B' 
X'3F' 56 X'7D' X'57' 
X'40' 57 X'OA' X'52' 
X'111' 5e X'7E' X'OE' 
X'42' 59 X'OD' X'42' 
X' 1 9' SA X' 1 9' X' 3E' 
X' 1 A' SB X' 1 D' X' 1 A' 
X'BF' SC X'BF' X'BF' 
X'OC' 5D X1 0C' X'OC' 
X'BE' :;r: X1 BI: 1 X1 BE' 
X'36' 5F X'36' X'3A' 
X' 3 1 ' 60 X'31' X' 3 1 ' 
X 1 14 1 61 X' 14 ' X' 14' 
X'43' 62 X'OE' X'75' 
X'44' 63 X1 0F 1 X' 17' 
X'45' 64 X' 15' X'60' 
X'46' 65 X' 17' X'46' 
X'47' 66 X 1 1 B' X'47' 
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Additional Definition for Extended LU1 Printers 

X' 4 8' 67 X 1 1 E' X' 4 8' 
X'49 1 68 X' 1 F' X'BD' 
X ' 4 f, 1 69 X'2A' X'4A' 
X' 1 7' 6A X'2B' X'44 1 

X' 3 3' 6D X'33' X'33' 
X'2E' 6C X'2E' X'2E' 
X1 2F' 6D X'2F' X'2F 1 

X' 0 8 1 6E X 1·0 8' X'08' 
X' 1 8' 6F X 1 1 8' X' 1 8' 
X1 4D 1 70 X' 3 8' X'4I3' 
X1 4C' 71 X'39' X'7B' 
X1 4D' -- 72 X'3A' X'76' 
X' 4 E' 73 X'3B' X' 7 1 ' 
X'4F' 74 X'3C' X ' 6 1 ' 
X'50' 75 X'3D' X' 5 0 1 

X 1 51' 76 X'3E' X' 7 7' 
X'52' 77 X'3F' X'72' 
X'53' 78 X'7F' X'53' 
X'3D' 79 X 1 80' X'3D'· 
X'34' 7A X'34' X'34' 
X1 2C 1 7E X1 2C' X1 2C' 
X'2D' 7C X'2D' X'2D' 
X' 1 2' 7D X' 12 1 X' 12 1 

X' 1 1 ' 7E X' 11 ' X' 11 ' 
X' 1 3' 7F X' 1 3' X' 1 3' 
X'54' 80 X' 81' X1 7F' 
X1 [,0' 81 X' 4 0' X1 80' 
X' 81 ' 82 X 1 4 1 1 Y. 1 81 1 

X1 82 1 83 X'42' X' 82 1 

X'83' 84 X'43' X' 83' 
X' 84' 85 X1 44' X' 84' 
X'85' 86 X'45' X 1 85' 
X 1 86' 87 X'46' X' 86 1 

X'87' 88 X'47' X 1 87' 
X' 88 1 89 X' 4 8' X' 8 8' 
X'55' SA X' 4 9' X'OB' 
X' 5 6' SB X' 82' X'39' 
X'57' 8C X1 4A' X' 3 6 ' 
X' 5 8' eD X'4B' X 1 7 A' 
X' 5 9' 8E X'4C' X'7E' 
X1 5t.' 8F X'4D' X' 5 A' 
X1 5D' 90 X' 4 I: 1 X'OF' 
X' 89' 91 X'4F' X 1 89' 
X1 8A 1 92 X'50' X' f,A' 
X' 8B' 93 X ' 5 1 ' X' SB' 
X1 8C 1 94 X'52' X 1 8C' 
X ' [;D ' 95 X' 5 3' X' 8D 1 

X1 8:C 1 96 X'54' X 1 8E' 
X' f;p ' 97 X'55' X 1 8F' 
X'90' 98 X'56' X' 9 0' 
X r 9 1 ' 99 X'57' X 1 91 ' 
X'5C' 9A X' 5 8' X 1 5 C' 
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Additional Definition for Extended LU1 Printers 

X'5D' 9!3 X' 83' ' X'5D' 
X'5E' 9C X' 84' X'5E' 
X'5F' 9D X'59' X1 5F' 
X'60 1 9E X'5A' X'45' 
X 1 61 ' 9F X'5B' X1 4F' 
X'62' AO X' 85' X'62' 
X'3B' A1 X'37' X'3C' 
X'92' A2 X'5C' X'92' 
X'93' A3 X1 5D' X'93' 
X'94' A4 X'5E' X'94' 
X'95' A5 X'5F' X'95' 
X'96' A6 X'60' X'96' 
X'97' A7 X 1 61' Y.' 97' 
X' 9 8' A8 X'62' X' 9 8' 
X'99' A9 X'63' X'99' 
X'63' AA X1 64' X'63' 
X'64' AB X' 86' X'49' 
X'65' AC X'65' X'65' 
X1 66 1 AD X1 66' X'66' 
X'67' AE X'67' X'67' 
X' 6 8' AF X' 6 8' X' 6 8' 
X'69' BO X'87' X'69' 
X1 6A' D1 X'8G' X'6A' 
X'6B' B2 X'89' X'6B' 
X'6C' B3 X'SA' X'6C' 
X1 6D' D4 X'8D' X1 6D 1 

X'6C' B5 X'ÜC' X'6E 1 

X'6F' B6 X' 8D 1 X'6F 1 

X'70' B7 X1 8E' X'70' 
X' 7 1 ' B8 X1 8F 1 X1 4E 1 

X'72' B9 X'90' X' 16' 
X'73' DA X'69' X'73' 
X'74' BB X'6A' X'BC' 
X'75' BC X1 6B' X'43' 
X'76' BD X1 6C' X'4D' 
X'77' BE X'6D 1 X' 15' 
X' 7 8' BF X'6E' X'9C' 
X'OF' eo X'91' X'5B' 
X'AO' Cl X 1 AO' X'AO' 
X' A 1 1 C2 X'A1' X 1 A 1 ' 
X'A2' c3 X'A2' X'A2' 
X'A3' C4 X'A3' X'A3' 
X'A4' C5 X' A4' X'A4' 
X'AS' C6 X'A5' X'AS 
X' A6 '- C7 X'A6' X'A6' 
X'A7' CB X'A7' X'A7' 
X1 A8 1 cg X'A6' X'AÖ' 
X'79' CA X'92' X'BB' 
X'7A' CB X'93' X'58' 
X'7B' cc X'94' X'4C 1 

X'7C' CD X'95' X'7C' 
X' O 1 ' er: X' O 1 ' X' 0 l' 
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Additional Definition for Extended LU1 Printers 

X'02' CF X'02' X'02' 
X'OE' DO X'96' X' 4 1 ' 
X'A9' D1 X'A9' X'A9' 
X'AA' D2 X'AA' Y.' AA' 
X'AB' D3 X'AB' X'AB' 
X'AC' D4 X'AC' X'AC' 
X'AD' D5 X'AD' X'AD' 
X'AE' D6 X'AE' X'AE' 
X1 AF' D7 X'AF' X'AF' 
X1 B0 1 D8 X'BO' X'BO' 
X1 B1' D9 X'B1' X'B1' 
X'7D' DA X'97' X'7D' 
X'7E' DB X'98' X'59' 
X'7F' DC X'99' X'54' 
X'03' DD X'03' X'03' 
X'04' DE X'04' X'04' 
X'05' DF X'05' X'05' 
X' 1 5' r::o X' 1 A' X' 3F' 
X'9A' E1 X'9A' X'9A' 
X'B2' E2 X'B2' X'B2' 
X'B3' E3 X'B3' X'B3' 
X'B4' E4 X'B4' X'B4' 
X'B5' E5 X'B5' X'B5' 
X1 B6 1 E6 X1 B6 1 X'B6' 
X'B7' E7 X'B7' X'B7' 
X'BB' r::e X'B8' X' B8' 
X'B9' 29 X'D9' X'B9' 
X'9B' EA X'9D' X'9B' 
X'9C' E!3 X'9C' X'78' 
X'9D' EC X'9D' X'2B' 
X'06' ED X'06' X1 06' 
X'07' EE X'07' X'07' 
X'9E' EF X'9E' X'9E' 
X'20' FO X1 20' X'20' 
X 1 21' F1 X 1 21 ' X' 21 ' 
X'22' F2 X'22' X'22' 
X'23' F3 X'23' X'23' 
X'24' F4 X1 24' X'24' 
X'25' F5 X'25' X'25' 
X'26' F6 X'26' X'26' 
X1 27' F7 X'27' X'27' 
X' 2 8' F8 X' 2 8' X1 28' 
X'29' F9 X'29' X'29' 
X'BA' FA X'BA' X'BA' 
X'BB' FB X'BB' X'79' 
X'BC' FC X'BC' X'74' 
X'BD' FD X'BD' X'64' 
X'9F' FE X1 9F' X'9F' 
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A11ition3l o~~inition !~r !Tt~nded tnl Print~rs 

E8COIC 

41 
42 
43 
44 
45 
46 
47 
48 
49 
4A 
4F 
51 
53 
54 
55 
SA 
SB 
5F 
64 
65 
67 
68 
69 
6A 
70 
71 
72 
73 
74 
75 
78 
79 
70 
7C 
7F 
80 
90 
90 

OA 10 18 
00 16 19 
1C 2C 2C 
10 
lE lA lA 
tF 18 16 
2A 38 17 
28 20 18 16 20 
37 
1B 70 53 2C 9B 28 53 38 38 OA OA 
16 19 19 19 19 19 19 
38 - 19 19 
3A 36 36 36 36 36 36 
3C -39 38 
3E OE 
19 74 54 lF 9C lF 9C 28 4A OB OB 
lA 74 8C BC 8C 8C lE 1E 
36 3A 3A 3A 3A 3A 3A 
45 OF 
46 17 
48 20 OF 
49 OE OE 
4A OF 16 
17 53 2A 98 53 40 4C 46 5F 
48 38 
4C 17 
40 17 30 
4E 38 38 
4F 15 15 
50 OF 13 OF 13 
531719 171B 
30 5B 40 
2C 70 BA BA 70 70 lC lC 65 7F 7F 
20 26 73 BB 88 73 73 48 28 66 
13 50 9A 50 5F 
54 OE 19 
58 30 
5F 17 13 

ll .12 

1B 

18 
16 

18 19 
19 16 

1B 
15 

38 3B 
lA OA 79 OA OA 1C 

19 19 19 

36 36 36 
3B 3B 

OB 1A OB OB 
lC 80 10 

3A 3A 3A 
30 
OF 

20 
OE 
OF 
40 90 5F 

17 

15 

45 
66 7F 

48 65 

OE 
17 



EBCOIC 

Al 38 2A 4E 4E 3C 48 90 3C 37 3C 3C 37 
AC 65 2C 20 
NJ 66 20 2C 
87 70 18 2C 2C 2C 
BA 13 15 20 20 20 
88 74 16 1A 
CO OF 50 9A 50 4A 48 45 4A 46 
cc 78 15 18 
00 OE 54 9C 9C 49 49 3E 49 58 
oc 7F 2C 2C 2C 

. EO 15 73 78 4F 4F 80 4F 1A 
Et 9A OF 13 
EA 98 17 18 
E8 9C OE 19 OE 19 
EC 90 38 17 
FA BA 16 2C 
FB 88 20 20 
FC- BC lA 1A 1A 1A 
FD 80 15 16 

Note: Use US Engl lsh table as 'base'; r .e. for EBCOIC codes 
other than llsted in the above table and also where 
blanks appear In the table. 
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SECTION 3. COfTROL UHIT TO DEVICE INTERFACE 

3.0 GEUERAL 

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

Bits on the coax appear as positive and neaative coinc pulses. 
Binary data is phase encoded such that a 212 nanosecond (ns) 
up-level, follo~ed by a 212 ns down-level represents a binary O. 
Similarly, a 212 ns down-level, followed by a 212 ns up-level, 
represents a binary 1. A predistcrtion pulse is cenerated for 
every transition fro~ an up-level to a down-level or vice versa. 
(See waveforr.s in 3.0 (A) and 3.0 (B).) 

The waveforos sho~n in 3.0 (A) and 3.0 (B) are sicnals measured 
across the coax at the transoittinG unit (either control unit or 
device). 

The waveforcs shown in 3.0 (C) and 3.0 (D) show the signal across 
tbe coax at the receivinc end of 5000 feet (1,524 metres) of 
coax. 
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106 ns +lOns ---. 

+--424 ns + 20 ns 

212 ns 
+ lOns „- • 

-

PREDISTORTION 
PULSE 

'ß' • +- BIPHASE 'ß' ---.i 

Fig·ure 3. o (A} 

424 ns +20 ns 
~ „ 

BIPHASE 'ß' --~+-BIPHASE '1' 

Figure 3. 0 (.B) 

ALL RISE AND FALL TIMES 30 ns MAX. 
RISE AND FALL TIMES ARE EXAGGERATED FOR CLARITY. 

'33 1 

+ l.3V MAX 
+ 0.8V MIN 

+ 0.9V MAX 
+ 0.2SV MIN 

0 V 

- 0.2SV MIN 
- 0.9V MAX 

- 0.8V MIN 
- l.3V MAX 



185ns 4-
MIN 

Fiqure 3. O (C) 

Figure 3. O (Dl 

'34' 

+ 40mV MIN 

0 V 

- 40mV MIN 

~~~~~+ 40mV MIN 

0 V 

40mV MIN 



3. 1 COAX TRA!:SLISSIOJ'. PP.OTOCOL 

The dipulse technique is utilized to provide a voltaee transition 
of the coax at mid-bit time. Prior to valid data beinc 
transmitted, the coax ~ust be conditioned to ensure that bit and 
byte synchronization ~ay be achieved. This requires the 
trans~ission of ~ line quiesce and code violation pattern. 

3.2 LINE QUIESCE PATTER~ 

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

1 

one bit 
tirr:e 

1 

3. 3 CODE VIOLf.TIO!: 

1 1 

A. code violatibn will follow the line quiesce pattern to 
differentiate between the quiesce pattern and the start of the 
valid data follouing the codc violation. This is necessary 
because, due to varying line lengths, it is not possible to 
predict when the received data will become valid. However the 
code violation will be received properly thus providing a 
reference mark for start transruission. 

A unique balahced code violation sequence containinc leading and 
trailinc buffer bits to eliLinate history dependence on adjacent 
data uould appear as follows: 

1 
1 
1 
1 
1 ·-----1 
1 

last 11 1 11 or: 
linc quiescc 

code 

1 
1 
1 
1 

violation 
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The trailinc buffer bit is actually the sync bit of the 
followinG data byte. This code violation is unique in that it 
contains pulse widths (1 1/2 bit pulse widths) not present in 
nornal biphese data (1/2 or 1 .bit pulse widths) shown here for 
cotiparison. 

0 1 0 ' 1 

' 1 
1 --· 1 1 

' 1 
1 1 
' 1 
1 ' 1 1 
1 

---' 

Note that each bit has cid-bit transition. Thus, once decoded, 
this code violation provides, in addition to a reference nurk 
for start of transraission, a definition of bit boundaries. 

3. 4 TP.A?:sr.;rsSIOli TEP.r:rn ATIO!l SF.QUE:I'.CE (11IIJI-CODE VIOLATIOI:-l:cv) 

In order that the receiver demodulation loeic is reset at the end 
of a transmission, so that a subsequent transmission may be 
properly demodulated, a special ter~ination sequence is used: 

1 1 12 
p 

n 1 n 

or 
non 

Last Data 
Byte 

1 2 2 (Bit times) 
0 r.:cv rncv 

· I 
1 
1 
1 
1 

Ending Sequence 

The last byte of data transcitted shall have 12 bits followed by 
a three bit Endinc Sequence. TLe preceding 12 bit ward is as 
previously defined (startinG with sync and endinG with a parity 
bit). The first bit of the Ending Sequence shall be a zero 
followed by two bit tices without a mid-bit transition. (These 
are referred to as cinicode violations.) The first minicode 
violation is always used to reset the receiver locic. The second 
merely guarantees that the line does not dischar~e and generate a 
spurious clcck pulse while the lq;ic is dctectin.s th:e first r:cv. 
The zero in the first bit position allous for discrininatins a 
Transrait Check condition generated as a result of inv~lidly 
padded zero bits between bytes froD a nor~al ending sequence. 
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3. 5 TRAI: S?:IT CHECK 

A Transmit Check is defined as follows: 

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

2. The loss of mid bit transition detected at other than normal 
ending sequence ti~e. 

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

When a Trans~it Check is sensed in the device, the device 
will cease acceptine data and all coccands and suppress the 
TT/AR. The stored comnand, if any, will not be reset. lJortr.al 
operations will resurue upon receipt of the next Line Quiesce/Code 
Violation. 

The control unit will also test the sace three conditions and 
provide for error recovery. Control units that only implecent 1 
bytc Read coc~ands need not perforn the conpletc endin~ sequcnce 
test (Itec 1 above.) 
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SECTIOll 4. CODE POINTS 

4 • 0 · G E I: E Il AL 

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

4.1 DEVICE BUFFEn CODES 

4.1.1 Character Codes 

The followins char&cter codes are sent to display recen~r~tion 

buffers and to printcr "print" buffers. In addition to "internal 
codc" (sce following tables), EDCDIC LU1 will be sent to printers 
( see Character Set Reference z;anual). 



4.1.t.1 Device Buffer Coding 

0 

2 

3 

4 

5 

6 

7 

9 

/\ 

c 

D 

E 

F 

1 
(QQXX) 

0 1 2 3 

2 
<01XX> 

4 5 6 7 

3 
( 10:0:) 

8 9 A B 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1--- ' 1 „ \ 1 •• t --- 1 1 1--- 1 
INULISP 1 0 & 1 a 1 a A 1 A 1 1 a 1 q A 0 1 1 
1 1 1 1--- ' 1 •• ' t •• 1--- 1 1 1--- t 
1 EM 1 = 1 1 e 1 e E 1 E 1 1 b 1 r B R 1 1 
1 1 1 1--- ' 1 •• ' 1 •• 1--- 1 1 , ___ 1 
t FF 1 ' 1 2 • 1 i t i l t 1 1 t c s 1 C $ · 1 1 
1 1 1 1--- ' 1 •• 1 „ 1--- 1 1 l---1 

'NL 1 " 1 3 1 o' o d , 010 1 t 1 ttD T1 1 
1 1 1 1--- ' 1 „ 1 ' 1 •• 1--- 1 1 1--- 1 
tSTPI I t 4 1 u 1 u 1 U 1 U 1 1 e u 1 C U 1 1 

II CR II . \ II 1 A 1 - 1 " 1--- 1 1 1--- 1 
5 .+ a a1l\ Al tf v1F 'lt 1 

1 1 1 ,.,, /\ 1 - /\ 1--- 1 1--- 1 
1 1 1 6 1 -, o e 1 0 E 1 q w 1 ~ 1 ':: f 1 
1 1 1 1 "i 1 /\ ,___ 1 .1 1---1 
1 1 171 Y 11Y lt h x1H1X1 1 

> 1 1 1 0 ' /\ 1 /\ 1 --- 1 1 1--- 1 
1?181 a 01A 01 v1l1Y1 1 

< 1 1 1 ' /\ 1 /\ 1 --- 1 1 --- 1 
1 t91 e u1E U1 j ztJ Zt 1 

( 1 1 ~ 11 A „ „ 1 „ 1--- f 1 1--- 1 
1 $ 1 e a 1 E A 1 k 1 ~er K AE1 1 

J 1 1 € 1 - ' "" 1 "' 1--- 1 1 1--- 1 
l~I 1 lte I Et 1QS1L 01 1 
1 1 f. II # 1 1 •• ' 1 "' „ 1--- 1 0 1 0 1---1 

o 1 i 0 I 1 m 1 a 1 r.1 A 1 1 
1 V 1 1 \ , 1 „ 1 , 1--- 1 t t 1 --- 1 
1 7 1 @ 1 u 1 o U 1 O 1 1 n 1 <; ·I r~ c; 1 1 

l 1 1 ,.. 1 „ 1--- „ 1 „ 1 1 „ 1--- 1 1 , ___ 1 
J 1Ptst µ 1 1 1 u 1 u 1 Y 1 U 1 1 o 1 0 1 f 

s 1 ~ 1 1 1--- 1 1 - 1 1 - 1--- 1 1 1--- 1 
1. 1 1 _ 1 ~ 1 1 ~ 1 n 1 C 1 tJ 1 1 P 1 * 1 P „ 1 1 

c 

~ MOtJOCA~ FOLD~ ~ ~ 
1------------ADDRC::SS FOR CHARACTC::R GEtJlnATOR------------1 1--

lotes: 

4 
CllXX) 
D E 

1 1 

lpl 
1 t 

t5t 
1 1 

1 .6. 1 ,n, 

l 1711 
!LW 1 
1 ...._ 1 , ... , 
1 1 
1t=l1 

l~I 
l~I 
IL~ t 
1u1 
1 .2.. 1 
1 A 1 
l~I 
1 1 
1n1 
IVI 

'1?1' 1LW1 

F 
1 1 
,, 1 
l~I ,_, 
1 1 

'z' 1 . 1 
1 1 
1-1 

1 ·:. 1 
1 • • : 1 

')(' 1 1 

1..._1 
1 1 

'~' ,„, 
'o-' 1 1 
1 ..... 1 
1 1 
1m1 
1 L:t.J 1 

'A' 1-1 

'B' 1 1 
lf'ö11 
r IZJ 1 

1 1 JD 1 CA TORS t 
AMD I 

ATTR 1 BUTES -1 

(1) Characters in locations 00 thru 07 display as blank. 
(2) Codes Hex 9E and 9F are the F! and DUP characters. 
(3) Lover case characters in columns 4 & 5 and 8 & 9 f old 

to upper case characters, coluans 6 & 1 and 1 & B, 
when the Display is in the !onocase Kode. 

(4) Printers are reguired to support only those graphics 
tbat are defined as valid for that particular 
language. 
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~~1.1.2 Device Buffer Coding For Katakana (and Japan 
Engi~sh) 

1 2 T 
.J 

( ')();'/.'.) C ') 1 ;t~O ( 1tl :<X) 

0 1 2 3 ·1 5 (, 7 ;~ •} ,, 
1 1 1 1 1 1 1 1 1 1 

0 1 1 1 & 1---1 1 1---1 1 1---1 
1 !JULI ~P (') 1 :11 q·1 ,\f. 

, .., 
1 .] 1 q 1\ 1 

,..., 
1 1 1 1 1 •. 1 "J. 1 

1 1 1 1---1 1 1 1---1 1 1 1---1 
1 [II 1 = 1 1 1 ~:? 1.') ·5 '\ "i 1 ,.., ) 1 1 ~ 1 r 

,., 
1 

!"') 
1 1 

2 1 1 1 1---1 1 1 1---1 1---1 
1 ff 1 ' 1 2 1 1 1 ::"j 1 ') t. '\ ., 1 1! ,~ r:. -1 ':; ; 

3 1 1 1 1---1 1---1 1 1 1---1 
1 ill 1 II ., 

1 . 1 ~·1 1 -: r-: A'.l 1 ,: -~ 1 1 1 t 
., 

1 1 1 , • 1 
. _, 

4 1 1 1 1---1 1 1 1---1 1 1 1---1 
1 ~TF'f / " 1 1 1 :~:; 1 „,; f\11. 1 

;.·, 1 1 'l 1 •• 1 
~ 1 1 I · 1---1 1 1 1---1 1 1---1 

1C? 1 
c, 

1 + "r 1 . 1 ')7 
. ,.. 
"\., 1 .!7 1 1 1 'I F '.' 1 1 

6 1 1 ..., 1---1 1 1 1---1 1 1---1 
1 

(, 
1 1 1 r.:.7 1 ') "3 :,r; 1 ,i;· 1 1 '1 1 '.·! r, ··J 

1 1 
7 1 1 - 1---1 1 1 1---1 1---1 

7 "Cl 1 l') .'»E ,1n h :< H / 1 1 1 1. l•J 1 1 1 1 1 
s 1 > 1 

? 
,„ 1 1---1 1 ">A 1 1··1 1---1 1 1---1 

1 1 .-, 1 1 1 Tl 1. 1 1\ F 1 :i 1 1 V 1 
y 

1 1 
9 :< 1 1 1---1 1 () •. 1 1 <-;'"' 1---1 1 1---1 

9 1 1 0.f1 
.,„ 

j 7. j 
1 1 1 1) 1 ... 1 .. 1 1 1 ... 1 1 

A 1 .. 1 1--- 1 ·~' 1 l")C: 1 ···n 1 r: '{ 1---1 1 1---1 
1 .;, 1 1 1 ,,(' 1 .•. 1 1 i. ) 1 J _ 1 1 k 1 1 1 

i3 1 1 1---1 1 1 1 !".. 1---1 1 l---1 
1 f 1 1 '1J) IQF 1 ! :r: 1 -' 'l 1 1 1 l 1 1 

c 1 i. l i--- l I A2 1 r·n 1 n: 1---1 1 1 1---1 ., 
~· 

„ 
1 

„ 
1 1 1 -·- 1 1 1. 1 ) ' 1 1 

~ 
1 1 1 

f) 

:~ -~ 
1 " 1---1 1 A"t, IP[ 1 1.r 1---1 1 1 1---1 

1 1 'lF n ., 
1 1 1 1. 1 . J 1 1 1 • 1 1 1 

E } ,. 1---1 1 1 1 c·~ 1---1 1 - 1 1 1---1 
"Ir') I iA ;:r 0 f) 

•-' 1 1 1 •"· 1 , · ''" 1 1 1 ; 1 1 1 
F { 1 1---1 1 1 1 

, ___ , 
1 T 1 1 1---1 

1 ') 1 
r ·"' 

1 '11 7F r r> 'f 
-1 1 1 1 1 1 1 1 1 1 

'.~· „ 

* 
, .. )l: 1 fi 1 :-: ('1.)t·;;:r. 

'f ~ 

1-F:'Y\ ;(J\T ,'\!-:_:.: I:'\-- 1 
1 i\C'DW: ~::; F·)r~ \.l 1,'.'.~.'\C:T~ :) ( .1- •••• ,'\ i .. , 1 

• 1 :1 

4 
C11XY.) .- D L F ,, 

1 
1 
1 
1 
1 

1 
1 

1 
1 

1 1 1 
ci A ' r.-1 ,_) ...!.!111 u:.. 

1 1 1 
I /~ 51 1 
1 1 j .. 

-r~ c I ,... 11·" · L.: .V-
1 1 1 
1 l 1 

1 
1 
1 
1 

l '!rq r "'f')'?S 
.'1_'. 1 [' 

.-» 7Tf~I i 1 JF'." , ____________ 
------------! , __ 

i JOITS: ( 1 ) · ~11 i:' r actc~ rs in lc„:_.··;-: ··r" 00 ; . r ~; ·1·..r i i _ ,„ r .i'.' ~:'.> ; , 1 <.Jn t.-•• 

(2) r:odes i :r./. <)~ anrl 'I f: ;~r0 tlic r:' r-n ~ :--:t!;· r-'inr;v:tcrr-;. 

II 

1 

-1 



4'.1.1.3 

1 
coo:oo 

0 1 2 
1 1 

41 1STP 
1 

$ 1CR 
1 

6 1 1 
1 1 

7 1 1 

1 ' 
tJ 1 1 

1 1 
§ 1 

1 

" 1 1 
ü 1 

1 c l 
1 

b 1 
1 

l 1 
1 

F 1 
1 

DEVICE BUFFtR CODltfG Fon APL 

2 
COIXX) 

3 
C IOXX> 

3 ' s 6 7 8 9 A 8 
1 1 ' 

., 1 ·--· 1 1 1 1 , __ , t 

' - 1 1 
'1 1--1 $ 
1 1 1 

' 1 •- r 1 1 1 

1 1 1- L 
1 1 

1 ' 

• 1 Ä 1 i 
1 1 

0 l 1. 1 ' 1 1 

c 1 ' ' 1 

' 1 ~ lt 1 

1 1 
1--1, 
1 1 ,_ . 
1 ,_ ~ 
„.„ l 

·-- ll 

u 1 
1 

1 : § 
' + 1 

' -1 
4 1 • 

1 

, __ 
, __ 

% ·--' . , __ _ 
• ,_ 

1 '• ·--1 1 
„ p ., lt 

1 1 ·-- s 1 II 
, __ 

1 • ·-- u 1 1 

···- :t 
1 1 
1 1-- c ·-· 
•• ·-- 0 1 1 ·-·-- . 1-1 1. , __ -
1 1 

1 ,__ u 
1 1 
i i- .L 

' 1 
1 i- [ 
1 1 

„ 1 f 
' • j ~ 
1 

\ l ii. 

• 
V 

T 

] 

• 

l.. 

1 

( 

+ 

'+ 1 

~ ·-- !! 

·-- l 1 

~· ·-- l 1 

ß. ·-- • ,_ 
2 1 "" , __ 

"""" 1 . 

3 

6 

I 

ü 

9 

n 

·--. 1 
1 

iT1 
) ·-- J 1 1 

:t :---H . , __ ,. 
1 1 

. -: 
1 ' 
1 'I' 
1 

• ' , __ 
• . ·--. ~--
a 1 •-
II 

• 

V 

l'l ·-' .· , __ 
1 . 

1T , __ 
1 

1 ·--

\ ·--

' Cl 1>00 
C 0 E F 

' .„, .. '· .. , 
:s 

,_,, 

INDICATORS 
< Dl SPLAYS ONLY > 

Note 1. Controllers will only transmit valid (filled in) 
code points. Devices may display/print 
whatever they please for 'blank' code points 
between '08' and 'BF' 

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

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

40.1. Addendum fS 
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Fi9ure 4.1.1.4 BUFFER CODING FOR TN/ENGLISH 

( 3289 Printer wi th "Text Print Feature" only) 

1 f . 1 II 1 II 1 1 1 II 
1 1 
1---1 
1 0 
1 

' 1 
1 
1 '2 
1--
1 3 
1--
1 4 
J_ 
1 5 

. 1 
1 6 
j 
1 7 
1 
1 8 1 
1 
1 9 
1 
1 A 

1--
1 B 

1--
1 c 
j_ 
1 D 
1--
1 E 
1 
1 p 
J_ 

0 1 1 2 3 II " 1 s 6 7 II 8 ' 9 1 A 1 5 II c 
„---1=i=--•=.LI..=- --- --- ---11---1---1---1---11--
NUL SJ.t 1 0 1 & II 1 - 1 II a C! A 1 0 II 

_L 1 1 1 --1 1 11-
EI! :. 1 ' - II II b 1 r 1 B 1 ~ II 

1 1 _L--1!_ 
Pl' • 2 • 1 II c 1 2 1 c s 

1 
NL „ 3 , '~ ~ 11 d t 1 D T 

1 1--
STP / " . 1 II e 1 u 1 :E u . 

l 
CR \ 5 + 1 G II f V 1 F V 

_ _L 1 
1 1 6 .... 1 1 1 1 " 9 V 1 G w 

1 1 l 1 1 
1 1 7 { 1 1 1 II h X 1 H >'„ • 
--'- 1--

> ? ·I 8 1 l II II i y 1 I 1 I 
1 1 1 1 _J_ 

< ! 1 9 1 II II j z 1 J z 
1 1 1 1 1--c $ 1 t II ~ 1+ 1 K 

. L.. J lL 1 
J 'I 1 1 • l ' l ·1 II 1 - l L 1 

1 1 1 1 
) -f. 1 • 1 1 7 L. 1 II D'I 1 tl r -_j_ 1 1 1 

, __ 
( • ,. 1 ' 1 1 rl II D 

) 
1 lf l 

--1 1 1 1 _l_ - J 
} 1 • 1 s 1 1 

, 
1 II 0 . 1 0 . 1 • • 

1.--L 1 1 _ _j__ 1_ 
{ 1 'J1 1 1 1 ,, II p r * 1 p * 1 

1 1 1 1 _u 1 1 1 . 
MONOCASE~ FOLD c::: _,}. 

Note: The TN characters in col umns 4,5, and 9 wl 11 
print In both mono and dualcase modes. 
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4.1.2 Attribute Codes 

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

DATA l-:ORD BITS: 

2 3 4 5 
1 1 X X 

6 7 8 9 10 
X X X X P 

Bit 4=0 
= 1 

Bit 5=0 
= 1 

Bits 4t5=11 

Bits 6.'.':7=00 
:01 
=10 
= 11 

Bit 8 

Bit 9 

Unprotected 
Protected 

Alphanur..:eric 
lJut:eric 

Auto Skip 

Norcal display, nondetectable 
Hor~al display, detectable 
Bri~ht display, detectable 
Non display nondetectable, 

nonprint 

Reserved. Used only by 
control unit 

Nodified Data Tas (~DT) 

See parasraph 4.3 for Attribute Extension Codes 

4 • 2 ?·'.AG l! E TI C ST R I PE C A R D C 0 DES 

The followine rnaenetic stripe card codes will be honored by the 
Magnetic readers and stored by the feature for trans~ission to 
the contrcl unit. 

Macnetic Stripe characters are transcitted as follows: 

4 Bit Card Code 

Coax Data Herd 

<-------- Direction of reading bits 
P3210P3210 

1 
1 / 
l __ /_ 

/ l 
/ l 

_J_ -"-
2345 6789 p 

For the character set used wi th Eacnetic Readers, see the IB!~ 

jg1_Q_ Inforr:rntion Display System Description, GA27-2749, or the 
I D l ; 32_1_Q I n f o r r: a t i o n D i s p l a y S y s t e c C h a r a c t e r Se t R e f e r e n c e , 
Gt.27-2837. 
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4 • 2 • 1 r; a G n e t i c S t r i p e Ca r d C o d e - 1 , 1 O Ch a r a c t e r ( !: ur.: e r i c On 1 y ) 

CHAF.J.l.CTEF. HEX 

0 0 
1 , 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

SPECIAL A 

SPI:CIAL B 

------- c 
SPECIAL D 
------ E 
SPECIAL F 

fil..I 
:e3z10 
10000 
00001 
00010 
10011 
00100 
1 0 1 0 1 
1011 0 
00111 
01000 
1100 1 

11010 

01011 
11100 
01101 
0 1 1 1 0 
1 1 1 1 1 

REl;ARKS 

TRANSLATED, BY COHTROL UI!IT, TO 
EBCDIC '7A 

START SENTINEL (SS/RSS) 
INVALID CHARACTER 
FIELD SEPARATOR 
INVALID CHARACTER 
EMD SENTINEL (ES) 
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4. 3 ATTRIBUTE EXTE!JSIOJ: CODES 

These code points are transmitted to and from the Extension 
Attribute Buffer (EAB). See paracraph 1.4.4.4. The EAB provides 
an additional byte of storaGe for each location in the ~ain 

buffer. The EAB byte correspondinc to a field attribute in the 
main buffer is interpreted as an Extended Field Attribute (bytes 
correspondinc to characters are character attributes). 

4.3.1 EXTENDED FIELD ATTRIBUTES 

DATA WORD BITS: 
2 3 4 5 6 7 8 9 10 
X X X X X X X X P 

Bits 2,3 
Bits 4,5,6 
Bits 7,8,9 

4.3.2 CllATIACTEF. ATTRIBUTES 

Reserved 
Reserved 
Reserved 

DATA WORD BITS: 
2 3 4 5 6 7 B 9 10 
X X X X X X X X P 

Bits 2,3 Reserved 
Dits 4,5,6 Eeserved 
Bits 7,8,9 Character Generation 

Selection: 
000 Base Character Generator (184 char) 
001 APL Character Generator (128 char) 
010 throuch 111 Reserved 
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Extended Field Attributes for 3274 Control Units UsinG 
Co~fieuration Support C 

4.2.1 EXTENDED FIELD ATTRIBUTES 

DATA WORD BITS: 

2 3 4 5 
X X X X 

6 1 e 9 
X X X X 

10 
p 

Eorfüal t~ode Bits 2,3=00 
=01 
=10 
= 11 

Blink Character \ Interpreted as 
Reverse Video Character / 'normal' by type 
Underline Character 0001 printer 

Bits 4,5,6 Character Colour 
=000 Default to Base Colcur 
:001 Blue 
=010 Red 
=011 Pink/black 
=100 Green 
=101 Turquoise/black 
=110 Yellow/black 
= 1 1 1 White/Black (unless tri-plane PS) 

Bits 7,8,9 Character ~ener&tor Selection: 
=000 Base I\OS ( 1 84 char&ct\::r) 
=001 APL ROS ( 12 8 character} 
=010 PS 2 ( 1 91 character) 
=011 PS 3 " II 

=100 PS 4 II " 
=101 PS 5 " " 
=110 PS 6 " " 
= 1 1 1 PS 7 " " 

42. 2 . 



E~tended Character Attributes for 3274 Control Units U~inc 
Configuratio~ Support C 

4~2.2 CHAP.ACTER ATTRIBUTES 

DATA UORD BITS: 

2 3 4 5 
X X X X 

6 1 e 9 
X X X X 

10 
p 

Bits 2,3=00 
=01 
=10 
= 11 

Bits 4,5,6 

=000 
=001 
=010 
=011 
=100 
= 10 1 
=110 
= 1 1 1 

Bit 7,8,9 

=000 
=001 
=010 
=011 
=100 
= 101 
:: 11 0 
= 1 1 1 

tevert to the EFA 
Blink Character \Interpreted as 
Reverse Video Character/'norQal' by type 
Underline Character 0001 printer 

Character Colour 

Revert to the EFA 
Blue 
Red 
Pink/black (Display/Printer) 
Green 
Turquoise/black 
Yellow/black 
White/Black (unless tri-plane PS) 

Characte~ Generator Selection: 

Revert to the EFA 
APL ROS (128. character) 
PS 2 (191 character) 
PS 3 n n 

PS 4 n 11 

PS 5 " " 
PS 6 n 11 

PS 7 n " 
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4.4 Keyboard Layouts 

The following charts show the key number assignments for the 75 
and 87 key alphanumeric keyboards. The 76 and 88 key typewriter 
keyboards are identical except for one additional key, number 
51A, located on the third row between keys 51 and 52. The 
layouts of the modifiable keyboards are shown in Figures 4.4.3 
and 4.4.4, Page 47. 

4.5 Keyboard Scan Codes 

The following table lists the Scan Codes that are generated by 
all alphanumeric keyboards (including Katakana) that have 88, or 
fewer, keys. The keys that generate both make and break codes 
are shown with an 'X' in scan code bit 2, the make/break bit. 
This bit is a zero on make, one on break on the coax. The scan 
codes are returned by the 122 (124 Katakana) key modifiable 
keyboards are shown in table 4.5.1, page 44.1. Keys that emit on 
"break" as well as "make" return "FO" followed by their assigned 
scan code on "break." 
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Key lf Hex Sc an Code Key () He>: Sc an Code 
(Coax bit position): 2345 67 89 2345 67 89 

1 50 0101 0000 45 67 0110 0111 
2 51 0101 0001 46 69 0110 1001 
3 3D 0011 110 1 47 6A 0110 1010 
4 21 0010 0001 48 6B .011 0 1 0 1 1 
5 22 0010 0010 49 7E 0 111 1 1 1 0 
6 23 0010 0011 50 12 0001 0010 
7 24 0010 0100 51 OF 0000 1 1 1 1 
8 25 0010 0101 51A 1D 0001 1 1 0 1 
9 26 0010 0110 52 08 0000 1000 

10 27 0010 0111 53 OE 0000 11 1 0 
11 2e 0010 1000 54 13 0001 0011 
12 29 0010 1001 55 56 0101 0110 
13 20 0010 0000 56 57 0101 0 1 1 1 
14 30 00 11 0000 57 4D X100 1101 
15 1 1 0001 0001 58 09 0000 1001 
16 31 0011 0001 59 79 0·111 1001 
17 5F 0101 11,., 60 77 0 111 011 1 
16 5E 0101 1 1 1 0 61 62 0110 0010 
19 52 0101 0010 62 75 0 111 0101 
20 53 0101 0011 63 61 0110 0001 
21 36 0011 0110 64 6D 0110 1 1 0 1 
22 70 0 1 1 1 0000 65 6C 0110 1100 
23 76 0 1 1 1 0110 66 33 0011 0011 
24 64 0110 0100 67 32 0011 0010 
25 71 0 111 0001 68 14 0001 0100 
26 73 0111 0011 69 4E X100 1110 
27 78 0111 1000 70 16 0001 0110 
28 74 0111 0100 71 1A 0001 1010 
29 68 0 110 1000 72 34 0011 0100 
30 6E 0110 1 1 1 0 73 NOT USED 
31 6F 0110 1 1 1 1 74 10 0001 0000 
32 1B 0001 1 0 1 1 75 4F X100 111 1 
33 1 5 0001 0101 76 1 8 0001 1000 
34 35 0011 0101 77 40 0100 0000 
35 oc 0000 1100 70 41 0100 0001 
36 OD 0000 1 1 0 1 79 42 0100 0010 
37 54 0 101 0100 80 lt 3 0100 0011 
38 55 0101 0 101 e1 44 0100 0100 
39 4C X100 1100 82 45 0100 0 101 
40 60 0110 0000 83 46 0100 0110 
4 1 72 0 1 1 1 0010 84 47 0100 0 111 
42 63 0 110 0011 85 48 0100 ·1000 
43 65 0 110 0101 86 49 0100 1001 
44 66 0110 0110 87 4A 0100 1010 

88 4B 0100 1 0 1 1 
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'4.S.1 KEY SCAN CODES IN HEX (For both 122 and 124 layouts) 

Key Code Key Code· Key Code Key Code 
1 OE 33 23 67 OB 103 7A 
2 16 34 2B 68 OA 104 71 
3 1E 3S 34 69 09 105 84 
4 26 36 33 70 OS 106 7C 
s 2S 37 3B 71 04 107 7B 
6 2E 38 42 72 03 108 79 
7 36 39 4B 73 83 109 78 
8 3D 40 4C 74 01 110 07 
9 3E 41 S2 7S 67 1 1 1 OF 

10 46 42 S3 76 64 112 17 
11 4S 43 SA 78 61 113 1F 
12 4E 44 12 80 6E 114 27 
13 5S 45 13 81 65 115 2F 
14 SD 46 1A 82 63 116 37 
1S 66 47 22 83 62 117 3F 
16 OD 48 21 84 60 11 8 47 
17 1S 49 2A 85 6F 119 4F 
18 1D so 32 86 6D 120 S6 
19 24 S1 31 88 6A 121 SE 
20 20 52 3A 90 76 122 08 
21 2C 53 41 91 6C 123 10 
22 35 54 49 92 6B 124 1 a 
23 3C S5 4A 93 69 125 20 
24 43 56 51 94 68 126 23 
25 44 57 S9 95 77 127 30 
26 4D SB 11 96 - 75 12 8 38 
27 54 60 19 97 73 129 40 
28 SB 61 29 98 72 130 4B 
29 5C 62 39 99 70 131 50 
30 14 64 58 100 7E 132 57 
31 1C 65 06 101 7D 133 5F 
32 1B 66 oc 102 74 
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Key 51A For Katakana Only. 

Located between keys 51 and 52. 
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~f ... . . 74 -p ~~l~ 

Key 51A For Katakana Only. 

Located between keys 51 and 52. 



4.4.3 122 Key Modifiable Keyboard (Tyncwriter and Data Entry) 

4.4 .4 124 Key lfodifiable Keyboard (Typ-ewriter and Data Entry) 
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