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Preface 

This document is provided for use in conjunction with other relevant IBM publications, and IB;\l makes no 
warranty, express or implied, relative to its completeness or accuracy. 

The information in this document is current as of the date of its publication, but it is subject to change by 
IBM at any time without notice. Although this document describes individual commands and the expected 
responses, the sequences and timing of these commands and responses may vary from release to release of 
the program products. 

It is the responsibility of the attaching organization to ensure proper oper.l.tion of the attaching equipment. 
This document is not intended to be a manufacturing or engineering specification; the user is assumed to 
understand the interrelationship among any affected systems, machines, programs and media. 

18;\1 may have patents or pending patent applications covering subject matter described in this document, 
including appearance design patents Or applications. The furnishing of this document does not constitute or 
imply a grant of any license under any patents, patent applications, trademarks, copyrights or other rights of 
IBM or of any third party, or any right to refer to IBM in any advertising or other promotional or marketing 
activities. IBM assumes no responsibility for any infringement of patents or other rights that may result 
from use of this document or from the manufacture, use, lease or sale of apparatus described herein. 

Licenses under IB1\l's utility patents are available o.n reasonable and nondiscriminatory terms and condi­
tions. IB;\l does not grant licenses under its appearance desl!pl patents. Inquiries relative to licensing should 
be directed in writing to the IBM Director of Commercial Relations, International Business :".Iachines Cor­
poration. Armonk. New York 10504. 

References to Other IBM lVlanuals 

For information on physical planning (including detailed cabling and switch setting). and for information on 
system limitations, see IBM 5250 in/ormation Display Syslem Planning and Site Preparation Guide. 
GA21-9337, IB/.,I System/36 In/()f'm4lion Directory. SC21-901S, Attaching Work Station and Communication 
Cables to the AS1400. SA21-9957, Planning Guide • 9404. GA21-9914, and Pltmning Guide - 9406, 
GA21-9913. 

For infomtation concerning the IBM Cahling System, see Using the lB.\! Cabling Syslem willt Communi­
calion Products, GA27-3620, and the IBM Cabling System Planning and Inslallation Guide, GA:7-3J61. 

For infonnation concerning Telephone Twisted Pair cabling, see IBM 5299 Terminal ]vtulticonneclor .\4odel3 
Planning, Setup. and Jlainlenance GUide, GA27·3729. 
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IBM Sysleml36 Systems Reference .'vIanual. SC21-9020, contains information about work stations. This 
information includes: 

• The physical characteristics of the work station; that is, a description of the keys, switches, lights, and 
indicators. 

• The operational characteristics of the work stations: that is. the function of the keys, the operator aids. 
and the work station modes. 

IBM Systeml36 Functions Reference .\1anual. SA21-9436. contains information about work stations. printers. 
and data streams. 

IBM Syslem/38 Service Guide. SY31·0523, contains information on configuring workstations and printers on 
the IBM System/38. 

Device Configuration Guide, SC21-S'106, contains information on configuring twinax workstations and 
printers on the IBM AS/400. 

ASCII Work Slation Planning and Configuring - 9404, SC21-9797,and ASCII Work Station Reference 
·9404, SA21-9922, contain information on configuring ASCII workstations and printers on the IBM AS/400. 

[B,'4 Systemi38 Work Station Controller Attachment Theory and Maintenance, SY31-0535, contains informa­
tion on cabling and device addressing for the IB;'v1 System/38. 

IBM Sysleml38 Work Station Controller Extended Attachment Theory and Maimenance, SY31-0656. con­
tains information on cabling and device addressing for the IBM System; 38 using the extended work station 
controller. 

IBM 5250 Information Display System Functions Reference Manual. SA21·9247 contains information about 
the following. 

• Data streams for 5250 type devices, including the graphics orders for the 5292 model 2 
• S7'A (Systems ~etwork Architecture) as used in the IBM 5251 'lodel 12, SOLC (Synchronous Oata 

Link Contro!), and cabling considerations for attaching work stations to the Cluster Feature of the 5251 
:'vlodel 12 

• information similar to that listed above for the Systemi36 System Reference manual but for work 
stations attached to a system via a 5251 Model 12 and a communications link using SNAiSOLC 

IBM Systems Network Architecture Concepts and Products manual. GC30-30n presents an overview of 
SNA including basic descriptions of terminology, concepts, and scope. 

IBM Synchronous Data Link Control Genera/Information manual. GA27-3093 describes the procedures that 
comprise SOLe. It includes material to familiarize the reader with terminology :lnd concepts ·of SOLe. 
This is follo\ved by a catalog of the components of SOLC :lnd representative examples of their uses. 

The following contain standards information about attach.ing ASCII devices to the AS,40Q 9404 system unit. 

• fiA Standard RS-232C • 

• fIA Standard RS-422A 
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• ANSI X3.4-1977, American National Standard Code for Information Interchange 

• ANSI X3.64-1979, Additional Controls for Use with ASCII 

IBM Systems Network Architecture Format and Protocol Reference Manual: Architectural Logic, SC30-3112. 
contains information about SNA that allows development and design of products or programs that function 
within an SNA network. 

The following contain information about attaching an IBM Personal Computer with the 5250 emulation 
feature to an IBM host system such as the S/36. 

• Enhanced 5250 Emulation Pro¥ram User's Guide. G570-2202 

• Enhanced Display Station Emulation Adapter Hardware Maintenance and Technical Reference. 
G570-2200 

• 5250 Emulation Program User's Guide. part number 6092654 

• Display Station Emulation Adapter Hardware Maintenance and Technical Reference, part number 
7034652 

IB.'.-! 4224 Product and Programming Description, GC31-2551, contains information about the 4224 printer 
and its data stream. 

fBJ1 4234 Primer Product and Programming Manual, GC31-2554, contains information about the 4234 
printer and its data streams. 

fBM 5262 Printer Modell Description, GA24-3975, contains information about the 5262 printer and its data 
streams. 

IBM 4214 Printer Model 2 Product Des.cription, GC31-2582, contains information about the 4214 printer and 
its data streams. 

IB"'! 5219 Printer .'vlodels DOl iD02 Programmer's Reference Guide. GA23-1025. contains information about 
the 5219 printer and its data streams. 

IBJf 5250 Information Display System Illlroduction, GA21-9246, 1S an introduction to the 5250 device 
family. 

For information on the 3180 model 2, see IBM 3180 Display Station Model 2 l.iser's Guide. GA21-9469, 

For information on using the 3812 printer, see 

• Using the fBJ! Page printer 3812 with an IBM Systeml36 or Systemi38 , S544-3343. 

• fBI"! 3812 Pageprinter Programming Reference, S54-+-3268. This manual describes the interface between 
the 3812 and the IB;\l Pc. It includes descriptions of the primitive commands. 

• Using the IBM SI36 Printer Application Program Interface PRPQ (PRPQ P840i3. (5799-BYX)), 
shipped with the PRPQ 

For information on the II3:'vt 3196 display station, see IBM 3196 Display Station User's Guide. GA18-:2482. 
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For information on the IBM 4210 printer, see IBM 4210 Printer Guide to Operations, SCJI-3783, and IB,v! 
4210 Primer Product and Programming Description, SC3\-3i84. The Product and Programming Description 
contains information on the printer controls and character sets supported. 

For information on the 3197 Display and its associated printers, see 

• IBM 3197 Model D Display Station User's Guide, GAI8-2545. 

• IB,v! 3197 ,Hodel C Color Display Station User's Guide, GA18-2559. 

• IBM 3197 Model W Display Station User's Gu{de, GAI8-2790. 

For information on the 5209 3270-5250 Link Protocol Converter, see 

• IBM 5209 Modell 3270-5250 Link Protocol Converter User's Guide, SA21·9869 

• 52093270·5250 Link Protocol Converter to Device Product Attachment In/ormation 

For information on the 5208 ASCII·5250 Link Protocol Converter, see 

• IB;1V! 5208 Model I ASCJl-5250 Link Protocol Com'erter User's Guide, SA21-9870. 

For information on the 5259 :"vtigration Data Link, see 

• IBJ! 5259 A-figration Data Link User's Guide, SA21-9551. 
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1.0 Physical Characteristics of the Twinaxial Cable 

In addition to T\ .... inaxial Cable, the System/36, Systemf38, and AS/400 also support the IBM Cabling 
System and Telephone Twisted Pair media in attachment of WSC I/O devices. 

For infonnation concerning the IBM Cabling System or the IBM 5299 Terminal :Vlulticonnector for Tele­
phone Twisted Pair cabling and how to use them for Twinaxial Cable Applications, see Using the lBJf 
Cabling System with Communication Products, GA27-3620, or m:vf 5299 Terminal :vlulticonnector Jlodel J 
Planning, Setup, and !vlaintenance Guide. GA27-3749. 

1.1 Cabling Considerations 

• A System Cnit is a: 

5360. 5362, 5363, or 5364 for Systemi36 
5381 or 5382 for System/38 
9404 or 9406 for AS/400 

.' A maximum of seven work stations may be attached to a port on the System Cnit when the Cable 
Through feature is installed on the workstations (except possibly for the last workstation on the port). 
The work stations are attached to the System Unit with a twinaxial cable. 

• The maximum twinaxial cable length on any system port is 1525 meters (5000 feet). 

For Telephone T\ .... isted Pair media, see lBAI 5299 Terminal.l1ulliconnector Model J Planning, Setup. 
and Jlaimenance Guide, GA27-3749, for maximum cable lengths. 

• The cables cannot be spliced. Instead of splicing, use a quick-disconnect adapter (In:vt part number 
7362230), Amphenol part number 82-5588, or equivalent. The adapter and the attached cable connec· 
tors should be covered with shrink tubing to prevent them from touching ground or some noise source. 

• The total number of cable junctions (quick-disconnect adapter and units) installed on a line cannot be 
more than eleven. This includes the junction at the System Cnit. A unit on the line counts as one 
junction. .' 

• The cable shield must be grounded to the System Cnit and to each work station. In addition, the shield 
continuity must be maintained through the entire line; that is, from the System unit through the cables, 
the adapters. and the work stations. 
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• The polarity of the line must be maintained through the entire line. For line continuity and polarity 
reversal tests. see IBM 5250 In/ormation Display System Planning and Sile Preparation Guide. 
GA21·9337. 

• The line must be terminated at the end of the line. For example. if three work stations are attal.:hed to 
the same line (multidrop). the work station farthest from the System uoit would have to be terminated. 
To terminate the line. attach a 54.9 olun (::!:: 1%) resistor from each conductor to the shield. 

In addition to the above considerations. no noise can be put on line that might be interpreted as data when 
turning power on or oIT on the work station. 

For specifications and physical characteristics of the twinaxial cable, refer to IBM 5250 In/ormalion Display 
System Planning and Sile Preparation Guide. GA21-9337. 

1.1.1 System/36 Cabling Considerations 

For correct operation of the work stations, you must consider each of the following for the twinaxial cables. 
For the Systemi36, a System Coit is the 5360, 5362. 5363, or 5364. 

• Cp to six work stations can be locally attached to the 5360 System lioit without the work station expan­
sion feature. With the work station expansion feature, 36 workstations may be locally attached. \Vhen 
the two workstation controller feature is installed. i2 workstations may be locally attached. When the 
extended input fields feature is selected, 18 workstations may be attached locally with the workstation 
expansion feature. or 36 with the two workstation controllers feature. 

• Cp to six work stations can be locally attached to the 5362 System Coit without the work station con­
troller feature. With the work station controller feature. 28 workstations may be locally attached. When 
the extended input fields feature is selected. three wo.rkstations may be attached locally without the work 
station controller feature. or 1 S with the workstation controller feature. 

• Cp to $ixteen work stations can be locally attached to the 5363 System Coit without the work station 
controller feature. With the work station controller feature, 28 workstations may be locally attnched. 
When the extended input fields feature is selected, nine workstations may be attached locally without the 
work station controller feature, or 18 with the workstation controller feature. 

• Cp to sixteen work stations ean be locally attached to the 5364 System Unit. When the extended input 
fields feature is selected. nine workstations may be attached locally. 

See IBM SystemiJ6 Planning to Set Up Your Computer. $A21·9439. for system limitations. 

1.1.2 System/38 Cabling Considerations 

For the System,'38, a System Coit is the 5381 or 5382. 

The Systemi38 has two workstation controllers. 

• Work Station Controller (WSC) 

• Work Station Controller Extended 
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The Work Station Controller permits direct connection of Work Station Displays and printers to the 
System/38. One Work Station Controller supports any combination of printers and displays up to a 
maximum of 20. The System/38 has a maximum configuration of 4 Work Station Controllers pennitting a 
total of 80 devices to be connected. 

See IBM System/J8 Service Guide, SY3l-0523, for infonnation on which devices may be attached to the 
Work Station Controller. ~ot all devices that may be attached to the Work Station Controller Extended 
may be attached to the Work Station Controller. 

The Work Station Controller Extended permits direct connection of Work Station Displays and printers to 
the Systern/38. One Work Station Controller Extended supports any combination of printers and displays 
up to a maximum of 32. The Systernr38 has a maximum configuration of 8 Work Station Controlll!r 
Extended controllers permitting a total of 256 devices to be connected. 

See IBM SysiemiJ8 Service Guide, SY3l-0523, for infonnation on which devices may be attached to the 
Work Station Controller Extended. Not all devices that may be attached to the Work Station Controller 
may be attached to the Work Station Controller Extended. 

1.1.3 AS/400 Cabling Considerations 

For the AS/400, a System Unit is the 9404 or 9406. 

AS!400 Release 1.0 

I • The 9404 model B 10 and B20 has a maximum configuration of 1 work station controller pennitting a 
I total of 40 devices to be connected. 

I • The 9406 model B30 has a maximum configuration of 3 work station controllers permitting a total of 
I 120 devices to be connected. 

I • The 9406 model B40 has a maztimum configuration of 5 work station controllers permitting a total of 
I 200 devices to be connected. . 

I • The 9406 model B50 has a maximum configuration of 8 work station controllers permitting a total of 
I 320 devices to be connected. 

I • The 9406 model B60 has a maximum configuration of 12 work station controllers permitting a total of 
I 480 devices to be connected. 

AS/400 Release 2.0 

I • The 9404 model BlO has a maximum configuration of 1 work station controller permitting a total of 40 
I devices to be connected. 

0" 

I • The 9404 model B20 has a maximum configurotion of 2 work station controllers pennitting a total of 80 
I devices to be connected. 

I • The 9406 model B30 and B3S has a maximum configurati(;m of 4 work station controllers pennitting a 
I towef 160 devices to be connected. 
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I • The 9406 model 840 and B45 has a maximum confIguration of 6 work station controllers permitting a 
I total of 240 devices to be connected. 

I • The 9406 model B50 h:lS a maximum configuration of 10 work station controllers permitting a total of 
I 400 devices to be connected. 

I • The 9406 model 860 has a maximum confIguration of 15 work station controllers permitting a total of 
I 600 devices to be connected. 

I • The 9406 model 870 has a maximum configuration of 20 work station controllers permitting a total of 
I 800 devices to be connected. 

See Planning Guide - 9404, GA21-9914, and Planning Guide - 9406, GA21-9913 for additional information. 

1.2 Electrical Interface 

All information is transmitted between the work stations and the controUer in the System Cnit on the 
twinaxial cable. A one (I) bit on the twinaxial cable appears as a positive-going signal followed by a 
negative-going signal, and a zero (0) bit appears as a negative-going signal followed by a positive-going 
signal. See Figure I on page 6 for an example of a signal transmitted on the cable. 

The transmission bit rate is 1 megahertz (± 2%). With this rate, 1 microsecond is required for each bit, and 
16 microseconds are required for each frame. For a description of the frame, see 1.3, "Description of Bit 
Stream" on page 5. 

Note: lbe 3196 display station uses a slightly different transmission bit rate (1.0368 megahertz ± 0.01 ~'~). 
See 13.0, "3196 Interface" on page 221 for more information. All devices that will be attached to a 
twinaxial cable that is also attached to a 3196 device must be able to handle the data transmission rate of the 
3196. 
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1.3 Description of Bit Stream 

The bit stream is serially transmitted to (or received from) the System Unit; it contains a bit synchronization 
pattern, a frame synchronization pattern, and a frame. The bit and frame synchronization patterns establish 
synchronization between the work stations and the system unit, and are transmitted prior to transmitting the 
ftC$l frame. A bit synchronization pattern has a half-bit binary configuration of 1010101010, and a frame 
synchronization pattern has a half-bit binary configuration of 111000. 

The frame is the unit of infonnation, used to transmit all data, all commands, and all status between the 
work stations and the system unit. It is 16 bits long as shown in Figure 3 on page 8 and as described 
below. ~otice that bit 15 is the flCSt bit transmitted. 

Bits Description 

IS TIus is the synchronization bit and it is always active. 

14-7 These bits represent a data byte or a status byte from the work stations, or they represent a data 
b)1e or a command byte from the system unit. When they are a command byte, bits 7 through 9 
are the command modifier. 

6-4 These bits represent the work station address unless the frame is the last one transmitted. If the 
frame is the last one transmitted in a series of frames, these bits are set to 111 to indicate the end 
of message. 

:"Iotc: If only 1 frame is sent from the system unit, these bits represent the work station address. 
If only one frame is sent from the work station, these bits are set to 111. 

3 This is an even parity bit for bits 3 through 15. 

2·0 . These bits are always set to 000. . 
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Figure t. Example of a Typical Transmitted Signal 
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Figure 2. End View of Female Twinaxial Connector 
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Ii 
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nizauon n.Z8t10n 
(6 "aU bitsl 

Displav Station Transmit ·Controller 

Fill bits ,always 000) Fill bits (always 0001 

PMity Sil for e"en ParilY [ Parity Bil for Even Paritv rind ~ - r~ IDi5PIIY. s.rattOn ... [A:.:. :::OOOtnfou
9n HO) . 
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_ ....... _ .. [ Sync: Bit 

o 234 5 6789101112131415 012345678910"'2'31415 
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Filure 3. Examples or Frames 
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1.4 Station Addressing 

Each station requires a unique station address. The station address is encoded in bits 4,5, and 6 of the 
frame. The address for machines without Cable Through feature is always 000; Addresses 000 to 110 are 
valid addresses with the Cable Through feature; address III is the end of message delimiter. 

The fU"st frame from the system following a line turnaround (frame synchronization) must be a command 
frame. The command frame contains a station address used to select an individual station. Any data frames 
associated with the command frame are checked for an end of message delimiter. 

If bit 14 is off in a command frame and it is the fU"st command following a frame synchronization sequence, 
no following data or command frames will be processed by a station. This allows single frame commands to 
be addressed to a specific station. 

Commands may be transmitted to a station individually or collectively. Commands with data frames must 
have the data frames immediately following the command frame, with no frame synchronization sequence 
between the command and the data. Commands (together with any associated data) may be transmitted 
' .... ith or without intervening frame synchronization sequences. If transmission without intervening frame syn­
chronization sequences is desired. the flfst command must have associated data (that is, bit 14 of the 
command frame must be on). 

The last frame in a sequence of frames must contain a station address of 111 as the end of message delimiter. 

All response frames sent to the host by the station. except the end of message frame, contain the responding 
station's address. 

The address associated ""'1th an individual station is selected during the customer setup procedure by setting 
selector switches on the station when the Cable Through feature is installed. Stations without the Cable 
Through feature always have a fixed address of 000. unless they are to be attached to the twinaxial cable 
through 'a ."T-connector". T·conncctor attached stations have addressing capability. 

The display station that is to be the console must be address 000 on port 0 of the S/36 or ASAOO. This 
does not apply to the 5364. as the attached PC is always the console. 

The Systemi38 does not use a workstation as a console, as the console is built into the system unit. 

• 

Physical Characteristics of the Twinaxial Cable 9 
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2.0 5251 lVlodel 11 Interface 

2.1 Keyboard and Display 

The 5251 model 11 is a single keyboard display station that uses logic for control and attachment to the 
controller in a host system or to other work stations. The 5251 model. 11 provides the means of key entry 
with an interactive display. 

This chapter describes the 5251 model 11. It also includes information about other display terminals when 
the differences are small. Other display tenninals also have their own chapters which contain infonnation 
about their differences from the 5251 model 11. 

The 5251 model 999 is a 5251 model 11 with a standard set of features. The 5251 model 999 responds to 
commands exactly like the 5251 model 11. 

The system attachment is an addressable multidrop line using dual signal COMector twinaxial cable. The 
most distant station may be up to 1525 meters (5000 feet) from the host system with twinaxial cable. Each 
multidrop line can be addressed individually. 

Transmission of data and commands is half duplex and is host. initiated. 

All keyboard and display functions are logically controlled by the system programs for any display station or 
operator function. The 525 I model 11 provides both an operator and a command interface to the attaching 
system thus allowing explicit control of the keyboard, display, and features. 

The command interface allows the function of fields on the display screen to be controlled. The controlled 
functions are intensification, image reversal (dark graphic on light backsround), underlining. column sepa­
rating. blinking,and non-display. Characters, fields, lines, and the entire regeneration buffer can be accessed. 

Key scan codes are delivered to the host on request (Pon command). The display station does not translate 
key codes into display codes. The scan and display codes are unique to the 5250 display system and do not 
necessarily conform to EBCDIC standards. 

Scan codes are a function of the physical location of the key stem on the keyboard. Therefore, each key­
board a.rrangem~nt requires a different translate table. 

The relationship between the keyboard and the display is through the work station controller. Pressing:my 
key and transmission of its scan code must result in the function described in the IBM 5251 Display Scation 
models J and 11 Operator's Guide, GA21-9248. Certain other functions of the 5251 model 11 require the 
using system to issue commands to activate devices andior respond with commands within a certain amount 
of time. 

5251 ]\.'Iodei 11 Interface II 



Keyboard layouts are shown in 

• Figure 4 on page 13 
• Figure 5 on page 13 
• Figure 6 on page 13 
• Figure 7 on page 14 
• Figure 8 on page 14 

Scan codes for the above keyboard layouts are shown in 

• Figure 9 on page 15 
• Figure lOon page 17 
• Figure lIon page 19 
• Figure 12 on page 21 
• Figure 13 on page 23 

The codes for displayable characters are shown in 

• Figure 14 on page 25 
• Figure 15 on page 26 
• Figure 16 on page 27 

2.1.1 Scan Codes 

Scan codes are a function of the physical location of the key stem on the keyboard. Figure 9 on page 15 
shows the 8-bit scan code, the hexadecimal code, and the key position for the keyboards. 

When a make/break key is pressed, bit 0 of the scan code is a O. When a make/break key is released, bit 0 of 
the scan code is a!.' 

A typamatic key repeats its scan code when it is held down for more than 600 milliseconds. The repetition 
rate is 10 operations per second. The repetition will continue until the key is released or until another key is 
pressed in addition to the typamatic key. Typamatic keys are a function of the display station; the controller 
sees only the repetition. as though the user pressed the key repeatedly. 

Some keyboards have symbols on the "front face" of some keys (that is, on the front. below the key top). 
These symbols are entered by f11"5t pressing the shifted HELP key (HELP key with SHIFT held down), then 
the key .\'ith the front face symbol. . The shift-HELP sequence must be performed for each front-face symbol 
that is to be entered. 
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1 2 
3 4 
5 6 1 
7 8 
9 10 

• 

25 26 
41 42 43 44 
58 59 60 61 

75 76 77 78 
81 82 

Figure 4. 5251 \1odel 11 Data Processing Keyboard. See Figure 9 on page 15 for scan codes. make, break keys. 
and typamatic keys. 

1 2 
13 4 
15 6 
17 8 
19 10 -

25 84 26 
41 42 43 44 
58 59 60 61 
76 77 78 

81 82 

Figure 5. 5251 :\-Iodel II Katakalta Data Processing Keyboard. See Figure 10 on page 17 for scan codes. 
make:break keys. and lypamutic keys. 

1 2 
3 4 
5 6 
7 8 
9 10 

Figure 6. Sl$l 'lodel II Data EfttryKcyboard - 66 key. See Figure 11 on page 19 for scan codes. make break 
keys •. and typamatic keys. 
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1 2 
3 4 
5 6 
7 8 
9 10 

Figure i. 5251 :\-Iodel 11 Data Entry Keyboard· 67 key. See Figure 12 on page 21 for scan codes. make break 
keys. and typamatic keys. 

1 2 
3 4 
5 6 
7 8 
9 10 

Figure 8. 5251 :\todcl 11 Katakana Data Entry Keyboard. See Figure 13 on page 23 for scan codes, make break 
keys. and typamatic keys. 
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Kev Hex Binary 
PoSition Scan Code Scan Code 

, 

1 7C 01111100 
2 6F 01101111 
3 6C 01101100 
4 60 01101101 
5 6E 01101110 
6 70 01111101 
7 71 01110001 2 

8 iO 01110000 2 

9 72 01110010 2 

10 73 01110011 2 

11 3E 00111110 2 

12 31 00110001 2 

13 32 00110010 2 

14 33 00110011 2 

15 34 00110100 2 

16 35 00110101 2 

17 36 00110110 2 

18 37 00110111 2 

19 38 00111000 2 

20 39 00111001 2 

21 3A 00111010 2 

22 38 00111011 2 

23 3C 00111100 2 

24 3D 00111101 2 

25 48 01001011 2 

26 4C 01001100 2 

27 20 00100000 2 

28 21 00100001 2 

29 22 00100010 2 

30 23 00100011 2 

31 24 00100100 2 

32 25 00100101 2 

33 26 00100110 2 

34 27 00100111 2 

35 28 00101000 2 

36 29 00101001 2 

37 2A 00101010 2 

38 28 00101011 2 , 

39 2C 00101100 2 

40 20 00101101 
41 47 01000111 2 

42 48 01001000 2 

43 49 01001001 2 

Figure 9 (Part I of 2). 5250 "lode} II Keyboard Scan Codes - Data Processing .' . 

A make-break key 

A typamatic key 

5251 Model 11 Interface 15 



Kcv Hex Binary 
PoSition Scan Code Scan Code 

44 4E OlOOlllO 
45 54 +1010100 I 

46 11 00010001 :I 

47 12 00010010 :I 

48 13 00010011 :z 
49 14 00010100 2 

50 15 00010101 2 

51 16 00010110 :I 

52 17 00010111 J 

53 18 00011000 2 

54 19 00011001 1 

55 lA 00011010 2 

56 18 00011011 z 
57 IC 00011100 z 
58 44 01000100 1 

59 45 01000101 1 

60 46 01000110" 
61 40 01001101 
62 57 +1010111 I 

63 OE 00001110 2 

64 01 00000001 2 

65 02 00000010 2 

66 03 00000011 :I 

67 04 00000100 z 
68 05 00000101 :I 

69 06 00000110 1 

70 07 00000111 1 

71 08 00001000 :I 

72 09 00001001 :I 

73 
.. OA 00001010 :I 

74 56 ... 1010110 I .,. 
,) OC 00001100 :I 

76 41 01000001 2 

77 42 01000010 2 

i8 43 01000011 2 

79 7E 01111110 
80 68 01101000 
81 40 01000000 2 

82 4A 01001010 :I 

83 OF 00001111 2 

Figure 9 (part :2 of 2). 5250 Model 11 Keyboard Sean Codes - Data Processing 
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Key Hex Binary 
Position Scan Code Scan Code 

1 7C 01111100 
2 6F 01101111 
3 6C 01101100 
4 60 01101101 
5 6E 01101110 
6 iO 01111101 
7 71 01110001 ' 
8 70 01110000 4 

9 72 01110010' 
10 73 01110011' 
11 3E 00111110' 
12 31 00110001 4 

13 32 00110010 4 

14 33 00110011 4 

15 34 . 00110100 4 

16 35 00110101 4 

17 36 00110110 " 
18 37 00110 III 4 

19 38 00111000 4 

20 39 00111001 4 

21 3A 00111010 4 .,., 3B 00111011 4 ...... 
23 3C 00111100 4 

24 61 01100001 
25 30 00111101 ' 
26 4C 01001100 " 
27 20 00100000 4 

28 21 00100001 4 

29 22 00100010 4 

30 23 0010001 14 
31 24 00100100 4 

32 .,-
-~ 00100101 " 

33 26 00100110 ' 
34 27 001 Of) III 4 

35 28 00101000 4 

36 29 00101001 4 

37 2A 00101010 4 

38 2B 00101011 4 

39 2C 00101100 • 
40 20 00101101 
41 47 01000111 4 

42 48 01001000 4 

43 049 01001001 4 

Figure 10 (Part I ,of 2). 51S0'lodel II Keyboard Sean Codes· Kalaka"a Data Processing 

A make-break key 

4 A typamatic: key 
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Key Hex Binary 
Position Scan Code Scan Code 

44 4E 01001110 
45 54 "'1010100 3 

46 11 00010001 4 

47 12 00010010 4 

48 13 00010011 4 

49 14 00010100 4 

50 15 00010101 4 

51 16 00010110 4 

52 17 OUOIOlli 4 

53 18 00011000 4 

54 19 00011001 4 

55 IA 00011010 4 
56 IS 00011011 4 

57 IC 00011100 4 
58 44 01000100 4 

59 45 010001014 
60 46 01000110 4 

61 40 01001101 
62 57 + 10 10 III 3 

64 01 00000001 4 

65 02 00000010 4 

66 03 nooooa II 4 

67 04 00000100 4 

68 05 00000101 4 
69 06 000001 JO 4 
70 07 00000111 4 

71 08 00001000 4 

72 09 0000 l()O I 4 

73 OA 00001010 4 

74 DC 00001100 4 

75 56 +1010110 3 

76 41 01000001 4 

i7 42 01000010 4 

78 43 01O0001l 4 

79 53 "1010011 3 

80 68 01101000 
81 40 01000000 4 

82 4A 01001010 4 

83 OF 00001111 4 

84 .m 01001011 4 

85 iE 01111110 
~6 52 +1010010 3 

Figure 10 (Part Z of Z). SZSO :\Iodel 11 Keyboard Scan Codes· Katakana Data Processing 
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Kev Hex Binary 
PoSition Scan Code Scan Code 

1 7C 01111100 
2 6F 01101111 
3 6C 01101100 
4 60 01101101 
5 6E 01101110 
6 70 01111101 
7 71 01110001 6 

8 70 01110000 6 

9 72 01110010 6 

10 73 01110011 6 

11 3E 00111110 
12 31 00110001 
13 32 00110010 6 

14 33 00110011 6 

15 34 00110100 6 

16 35 00110101 6 

17 36 00110110 
18 37 00110111 6 

19 38 00111000 6 
.. 

20 39 0011100 I 6 

21 3A 00111010 6 

22 313 00111011 6 

23 3C 00111100 
24 3D 00111101 
25 20 00100000 6 

26 21 00100001 6 

27 22 00100010 6 

28 23 00100011 6 

29 24 00100100 6 

30 
.. 

2S 00100101 6 

31 26 00100110 6 

32 27 00100111 6 

33 28 00101000 6 

34 29 00101001 6 

35 2A 00101010 6 

36 28 00101011 6 

37 20 00101101 
38 2C 00101100 
39 7E 01111110 
40 II 00010nOl 6 

41 12 00010010 6 

42 13 00010011 6 

43 \4 00010100 6 

figure I t (I)art.l of 2). 5250 :\-lodel II Keyboard Scan Codes· Data Entry 66 Key 

A make-break key 

.• \ typamatic key 

5251 Model 11 Interface 19 



Key Hex Binary 
Position Scan Code Scan Code 

44 IS 00010101 6 

45 16 000lO110 6 

46 17 00010111 6 

47 18 00011000 6 

48 19 0001lO01 6 

49 lA 00011010 6 

50 18 0001lO11 6 

51 Ie 00011100 
52 10 01010111 5 

53 01 00000001 6 

54 02 00000010 6 

55 03 00000011 6 

56 04 00000100 6 

57 05 00000101 6 

58 06 00000110 6 

59 07 00000111 6 

60 08 00001000 6 

61 09 OOOOlOOI 6 

62 OA 00001010 6 

63 56 01010110 5 

64 69 01101001 
65 68 01101000 
66 OF 00001111 6 

Figure 11 (Part 2 of 2). 5250 \Iode! I) Keyboard Sean Codes - Data Entry 66 Key 
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Key Hex Binary 
Position Scan Code Scan Code 

1 7C 01111100 
2 6F 01101111 
3 6C 01101100 
4 60 01101101 
5 6E 01101110 
6 70 01111101 
7 71 01110001 1 

8 70 01110000 1 

9 72 01110010 8 

10 73 01110011 8 

11 3E 00111110 
12 31 00110001 
13 32 00110010 8 

14 33 00110011 I 

15 34 00110100 8 

16 35 00110101 1 

17 36 0011OIlO 
18 37 00110111 1 

19 38 00111000 1 

20 39 00111001 8 

21 3A 00111010 B .,.., ..... 3B 00111011 1 

23 3C 00111100 
24 3D 00111101 
25 20 00100000 I 

26 21 00100001 1 

27 22 OOIOOOlO • 
28 23 00100011 I 

29 24 00100100 • 
30 25 00100101 8 

31 26 00100110 8 

32 27 00100111 8 

33 28 00101000 8 

34 29 0010 1001 1 

3S 2A 00101010 • 
36 28 00101011 8 

37 20 00101101 
38 2C 00101100 
39 7E 01111110 
40 11 00010001 8 

41 12 00010010 1 

42 13 00010011 8 

43 14 00010100 B 

Figure 12 (Part .I of 2). 5250 Model 11 Keyboard Scan Codes • Da~ Entry 67 Key 

• 

A make-break key 

A typamatic key 
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Key Hex BinAry 
Position Scan Code Sean Code 

44 IS 00010101' 
45 lei 00010110 1 

46 17 00010111 • 
47 18 00011000 8 

48 19 00011001 1 

49 lA 00011010 8 

50 IS 00011011 1 

51 IC 00011100 
52 10 01010111 ., 
53 01 00000001' 
54 02 00000010 • 
55 03 00000011 B 

56 04 00000100 I 

57 OS 00000101 8 

58 06 OOOOOIlO I 
59 07 00000111 • 
60 08 00001000 • 
61 09 00001001 • 
62 OA 00001010 I 

63 OC 00001100 I 

64 69 01101001 
65 68 01101000 
66 OF OOOOIIII I 

67 36 01010110 ' 

Figure 12 (Part 1 or 2). 5250 ;\Iodel II Keyboard Scan Codes • Data Entr)' 67 Key 

• 
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Key Hex Binary 
Position Scan Code Scan Code 

1 7C 01111100 
2 6F OllOllll 
3 6C 01101100 
4 6D 01101101 
5 6E 01101110 
6 iD 01111101 
7 71 01110001 10 

8 70 01110000 10 

9 72 01110010 10 

10 73 01110011 10 

11 3E 00111110 
12 31 00110001 
13 32 00110010 10 

14 33 0011001l 10 

15 34 00110100 10 

16 35 00110101 10 

17 36 00110110 
18 37 00110111 10 

19 38 00111000 10 

20 39 00111001 10 

21 3A 00111010 10 .,., ...... 3B 00111011 10 

23 3C 00111100 
24 3D 00111101 
25 20 00100000 10 

26 21 00100001 10 

27 22 00100010 10 

28 23 00100011 10 

29 24 00100100 10 

30 25 00100101 10 

31 26 00100110 10 

32 27 00100111 10 

33 28 00101000 10 

34 29 00101001 10 

35 2A 00101010 10 

36 :m 00101011 10 

37 2D 00101101 
38 2C 00101100 
39 7E 01111110 
40 11 00010001 10 

41 12 00010010 10 

42 13 00010011 10 

43 14 00010100 10 

Figure 13 (Part .1 of 2). 5250 ;\lodel 11 Keyboard Scan Codes· Katakana Data Entry 

A make-break key 

10 A typamatic key 
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Key Hex Binary 
Position Scan Code Scan Code 

44 IS 00010101 10 

45 16 00010110 10 

46 17 00010111 10 

47 18 00011000 10 

48 19 00011001 10 

49 11\ 000 t 10 10 10 

50 IB 00011011 10 

51 lC 00011100 
52 10 01010111 9 

53 01 . 00000001 10 

54 02 00000010 10 

5S 03 00000011 to 
S6 04 00000100 10 

57 OS 00000101 10 

58 06 00000110 10 

59 07 00000111 10 

60 08 00001000 10 

61 09 00001001 lO 

62 OA 00001010 10 

63 OC 00001100 10 

64 69 01101001 
65 68 01101000 
66 OF OOOOlIlI 10 

67 36 01010110 9 

68 33 01010011 9 

69 32 01010010 9 

Figure 13 (Part 2 of 2). SlSO :\Iodel II Keyboard Scan Codes· Katakana Dtlta Entry 

2.1.2 Displayable Characters 

The S251 model 11 provides the character set shown below. Codes nonnally displayed as blanks will have 
the hexadecimal code displayed in Test mode. Nulls (X'OO') display as dots in Test mode. X'40' will always 
display as a blank. X'41' is the required blank for text processing; it displays as a hexadecimal code in Test 
mode. 
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• 

First Hell Char 0 2 .3 4 5 6 7 8 A B c o E F 

o & - tb 0 • " ¢ I I \ 0 

I , 
e I E a i - £ A J , 

2 a e -A -E b k 5 ¥ B K S 2 

.. 
Second Hex .3 s e A E t I t R C L T .3 
Char 

4 
\ \ 

, , 
• e A E d m u f 0 M U 4 

5 
I , , , 

a 1 A I e n \I § E N V 5 - - - -6 a 1 A 1 f 0 w err F 0 W 6 

7 
0 0 .. 
a 1 A 1 9 P If G p X 7 

8 
, 

S 
, 

~ 1 1 h q v H Q y 8 

9 - - , 
n (J N i r : , R Z 9 

A [ ) I : <. 
...., - :3 • a i ~ 2 -

e $ It :> 0 I .... .... ....... .... 
- ( 0 u a u . , 

C < * % @ a () 
.. .. .. 

z '" 0 u a u 

0 
I .. , , , , 

( I - :s ~ 1 0 u 0 U 

E ; I{ P I I , , I 
• > = r 0 0 U u -

F I 
...... " - .. -, ::I:: lII: !' == 0 y 0 

Figure 14. 5251 ;\Iodel II \lultinational Character Set. Codes wilh a first hexadecimal digit of 2 or 3 are reserved 
for display attributes. 
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• 

Firs, Heltadecimal Character I 

Second 
Hexadecimal 
CI'IaraCter 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

e 

C 

[) 

E 

F 

0 1 2 3 4 5 

So So 

- \ 
r t 
~ 

"" , 
2 

.. 
,.;J 

., 
'( -., 
1: I 

¥ 

< * 
( ) 

• ; 

I 
..., 

6 1 8 9 

- Y 

I J> 9 
l' :; 
., ':J 

I .:;. 

;if l 
1) :r 
;:: --
!:J )!. 

~ :;. 

: ::J ) 

I it 

% @ ') 
, 

"51 " -
> ,. ~ t 

" ~ :7 , 

Figure IS. 5251 'lodel 11 KAtakana Displayable Character Set 
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A 

-
'\ 

It 
~ 

-
~ 

j. 

:c 

l' 

1 

3 

7 

I) 

]'I. 

B C 0 E F 

s 0 

A J 1 

e I( S . 2 

c l. T 3 

0 M U 4 

E N V 5 

F 0 w 6 

G p X 1 

H Q y a 

I R Z 9 

\, 

0 

? 

~ 

" 
0 



For the countries shown below, characters are identical to the multinational character set except as noted. 

Hex: .A 'C 4F SA S8 SF SA 79 7B' 1C A1 CO 00 eo 

e I r 
.., 

u.s .• nd c.nada 

MUllln.lion.' 

Austria/Germany 

.. 9 IJ • .. 0 A U 0 u 

Belgium 

.. ;. .. , .. 
S u • e e 

8r.z11 
E' s S S l' cr A' - , 

0 e 

Canada (French) 
, , • .. , . 
a , u e e ~ 

Oenm.ril/Norw.y 
0 .. 0 

# J:( A til 4 0 u • a 

Finland/Sweden ~ J:( 
0 i 
A 0 • A 0 u 'Ii 

0 , 
:t E 

Firance 
0 9 

, 
£ 

.. .. J , 
C; U II e e 

Ilaly 
0 , , \ I: ~ '1 , , 

<i e 0 u a • 
Japan I~nglishl I I 

.., -r II! S 

Po"ugal ~ ~ - - ~ ,. <; A 0 . 
Sp.in 

.., - - - o. 
r PTS n N 

Spanlsh,Sp''';"g I 
..., - 'NI .. 

n 

Uniled Kingdom 

..., -S I r r 

Figure 16. 5251 Model II ;\loditications to International Character Set 
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2.1.3 Keyboard Clicker and Audible Alarm 

If the clicker is enabled by the controller a click is heard within 3D milliseconds after a key is pressed. A 
keyboard overrun causes the station to disable the clicker. With the clicker disabled, the 5251 model 11 still 
responds to keystrokes and indicates keystrokes pending, and overrun. Therefore, the system must not cause 
display actions for data entry to occur When it has disabled -the clicker. The clicker must be enabled to 
provide a correct operator environment. 

The audible alarm is provided by the clicker. When started by the controller, the alarm (clicker) will buzz 
for about 1 second. The controller should not operate the alarm more than once during any 5 second 
period. 

2.1.4 Display Attributes 

2.104.1 Field Attributes 

The 5251 model 11 uses field attributes to control the manner in which characters are displayed on the 
screen. 

Attribute Description 

X'20' :Sormal display 

X'2I' Reverse image 

X'22' High intensity 

X'23' Reverse image, high intensity 

X'24' Cnderscore 

X'25' t:nderscore. reverse image 

X'26' Cnderscore. high intensity 
X'''}-' • ..I ~o display 

X'28' Blink 

X'29' Blink. reverse image 

X'2A' Blink. high intensity 

X'2D' Drink. high intensity. reverse image 

X'2C' Blink. underscore 

;-('2D' Dri.nk. underscore. reverse image 

X'2E' Blink. underscore. high intensity 

X'1F' ~o display 

X'3D' :Sormal display with column separators 

X'31' Reverse image \ .... ith column separators 

X'32' I Iigh intensity with column separators 

X'33' Reverse image and high intensity with column separators 
X'}J.' l'ndc:r~core with column scpar:J.tors 

Figure 17 (part I of 2). 5251 :\lodel 11 Field Attribute Characters 

28 5250 to S36. S38. 28 AS!400 Attachment Information 



Allribute Description 

X'35' Underscore and reverse image with column separators 

X'36' underscore and h.igh intensity with column separators 

X'37' ~o display 

X'38' Blink with column separators 

X'39' Blink and reverse image \ .... ith column separators 

X'3r\' Blink and high intensity with column separators 

X'38' Blink. high intemity. and reverse image with column separators 

X'3C' Blink and underscore with column separators 

X'3D' Blink. underscore. and reverse image with column separators 

X'3E' Blink. underscore. and high intensity with column separators 

X'3F' ~o display 

Figure 17 (Part 2 of 2). 52S1 :\-lodel II Field Attribute Characters 

An attribute remains in effect until another attribute is found in the data for the display, An attribute affects 
the display of characters following the attribute on the line that the attribute is on; the attribute also affects 
characters on subsequent lines until another attribute is found. 

The last attribute found before displaying the last character on the screen does not remain in effect at the 
start of the screen. II 

The character position occupied by an attribute is displayed as a blank in normal mode. In diagnostic mode 
the hex code of the attribute is displayed. 

After power on reset or a reset command, the attributes of normal intensity, non-blink, and non-reverse 
image are in effect. 

The reverse image attribute causes the characters foll~wing to be displayed as a dark graphic on a light back­
ground (negative image). 

If the entire screen has been set for negative image by a Write Control Data command, the reverse image 
attribute causes a light image on a dark background (positive image). . 

Additional information is in the "Work Stations" section of lBAf Systemi36 Functions Reference Jlanual, 
SA21-9243. 

11 This is not true for some of the first 5251 model 11 terminals that were made. For Uli! reason. it is suggcsted that 
all screens have an attribute byte in row 1. column 1. or in the last character position of the screen. to set the 
desired attributes. 

SZSI Model 11 Interface 29 

• 



2.2 Interface 

The interface to the IBM 5251 model 11 is a digital interface operating at a bit rate of 1.0 MHz (:!: 2%) over 
dual conductor twinaxial cable for multidrop network configurations. For information about cable charac­
teristics, bit stream, frame format, and electricru interface, refer to the fast section of this document. 

2.2.1 Protocols and Synchronization 

The keyboard display will never initiate a transaction to or from the attaching system. All such transactions 
will be explicitly initiated from the attaching system via a command. The flow will be half duplex. Some 
typical flows are illustrated on the following pages. 

The following legend applies to the illustrations. 

• = Frame and bit synchronization and sequences generated by the driver/receiver logic (line tum-around). 
This conditions the work station to begin receiving a command. 

# = Data stream termination delimiter, caused by transmission of station address of ones. This terminates a 
message, and causes the station to expect a synchronization series next. 

_. > = An arrow indicates the exchange of one 16-bit frame in the indicated direction between the 
keyboardtdisplay and the attaching system. 

I Poll for Status 

ControUer KeyboardiDisplay 

PoU· 
----•• -----••• ---.-.. _--------_._. > 

·Base Status 
< ........ --....... -•••• -•••.••••••••• 

Key Scan Code# 
< -..... --_.-.-•••••• -_ •••••• _--.--••• 
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I Write Data and Load Cursor 

Controller Keyboard/Display 

••••••• --.--•••••••• _--.---_ •••• - > 

#DATA 
-_ ••••••••••••••••••••••••••••••• > 

Load· 
--------_ .• -------------_._------ > 

Value (Bits 0·7) 
--_._----_._.-----------------_.- > 

#Value (Bits 8·15) 
--_ •• ------_ .• --.--------------•• > 

I Read Registers 

Read Registers· 
.-.--.-----------._.---.. ---_._-.- > 

\Vait (poll) for nonbusy, no 
exception, and no·purity-error 
Status response 

Activate Read· 
-.--_._-.-•..• ----•.• -.•• ----.--- > 

·Value (Bits 0·7 of the Address Counter) 
< ••••••••••• ---_ •••••••• _._-•• ,.. .... 

. Value (Bits 8·15 ofthe Address Counter) 
< .................... _-_. __ ...... .. 

Controller Display Station 

Value·(Sits 0·7 of the Cursor Register) 
< ........................... --... ... 

Value (Bits 8·15 of the Cursor Register) 
< ..... -•• -.~ •• -..... --•••• -... -... 

Value (Bits (). 7 of the Reference Counter) 
< .............. -..................... . 
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Value (Bits 8-15 of the Reference Counter)# 
< ......... 10 ••• ____ ••• __ ••••• •• ___ • __ 
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2.2.2 Frame Characteristics 

The frame fonnat for commands and data to or from the IBNfs2S1 model 11 display station is a fix.ed 16-bit 
frame. The general fonnat is as defmed below. 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Station Address 

7·14 command or data 

15 Stop bit: always 1. 

• Bit 3 is designated as the parity bit and will be set to ensure even parity in each frame. Whenever a line 
parity error is detected by a station, no further commands will be carried out, and no responses will be 
made until a valid poll without parity error is received. At that time, a line transmission fault indication 
will be sent back to the controller as part of the base status. 

• Bits 4, 5, and 6 are the physical station address. Valid addresses are 000 to 110, and III is the end of 
message delimiter for the cable. A fran1e containing the III station address causes the station to ignore 
all fonowing cable line signals until a bit and frame synchronization is detected following a line turn­
around. 

• Bits 7 through 14 are unique to the type of frame and will be defmed later in this document. 

• Bit 15 is the "least significant digit in the frame· and is called a stop bit or sync bit. It is the first bit 
transmitted on the line and is always set to one. 

• 
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2.2.3 Addressing and Commands 

See 1.4, "Station Addressing" on page 9 for infonnation on addressing stations. 

2.2.3.1 Device Addressing 

Device addresses are used to select the various logical devices on the station. These may be base devices 
such as the keyboard or special feature devices such as the :'vtagnetic Stripe Reader. The following addresses 
are assigned and are encoded in frame bits 7 through 9 (basic fonnat), or bits 7 through 10 (feature (onnat). 

Basic Format 

000 Base and regeneration butTer 
001 Kevboard 
o 10 Indicators 

F eature Format 

1000 i'-lodel 
1001 \l:lgnetic Stripe Reader 
1010 Light Pen 

• 
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2.3 Command Matrix 

The following matrix represents the valid commands for the IBM 5251 model 11. Also represented in the 
matrix are the devices which will be affected by a given command. 

Only one command may be processed at a time, although several may be put on an internal work queue. 
Commands are encoded in bits 10 through 14 of the frame (basic format), or bits 11 through 14 of the frame 
(feature format). 

Command frames must be preceded by a line turnaround (bit and frame synchroniz:ltion sequences) or by 
another command frame (possibly with intervening data frames) that was preceded by bit and frame synchro­
nization sequences. See 1.4, "Station Addressing" on page 9 for more information. 

All command bit patterns not defmed below are reserved. 

The Device Address is bits 7 through 9 for base format; it is bits 7 through 10 for feature format. 

The Command is bits 10 through J4 for base format: it is bits II through 14 for feature format. 

Modifierl 
Device Addressed 

Command Name Address Command To :"IIotcs 
Activate Read 000 00000 Base Device address is specified by 

preceding command. 

Activate Write 000 0000 1 Base Device address is specified by 
preceding command. 

Clear 000 1 00 1 0 Base 

EOQ Delimiter o 1 I 000 10 Base 

E xch:inge 000 1 0 I 1 0 Base 

Insert Character 000 000 1 1 Base 

Load Address Counter 000 1 0 101 Base 

Load Cursor Register 000 1 0 1 1 1 Base 

Load Reference 000 00 1 1 1 Base 
Counter 

.,~ ..... . 

\'tove Data 000 00110 Base 

Poll XXX 10000 XXX See Poll command description 
for explanation of X's. 

Read Data 12 100 1 - I 000 :'vtSR Activate rcquired 

Read Data 12 1 0 1 0 - I 000 Light Pen Activate required 

Read Dcvice ID - base 000 o 1 1 00 Base Activate required 

Figure 18 (Part 1 or 2). Command :\Iatrix for 525 I Commands 

Il These commands use feature format; see 2.4, "Specific Command Formats" on page Ji. 
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Modifier/ 
D~'ice Addressed 

Command :"lame Address Command To :"Iotes 

Read Device 10 - key- 001 o 1 1 00 Keyboard Activate required 
board 

Read Device ID - I 000 - 1 1 0 0 ~lodel Activate required 
model !l 

Read Device 10 - \lSR 100 1 - 1 1 0 0 ;\lSR Activate required 
12 

Read Device 10. - light- 1 0 1 0 - 1 1 0 0 Light Pen Activate required 
pen !2 

Read Immediate Field 000 1 1 0 0 1 Base Activate required 

Read Between Limits 000 I 10 10 Base Activate required 

Read to End of Line 000 ()' 1 0 1 0 Base Activate required 

Read to End of Field 000 1 1000 Base Activate required 

Read Registers 000 1 I 100 Base Activate required 

Read Registers 010 1 1 1 0 0 Indicator Activate required 

Reset 000 00010 Bose 

Reset 12 1 00 1 - 00 1 0 \lSR 

Reset 12 1 0 1 0 - 00 1 0 Light Pen 

Search ~ext Attribute 000 00100 Base 

Search ~ext Null 000 10 I 00 Base 

Set \lode 000 1 00 I 1 Base 

Write Control Data 000 00 1 0 1 Base 
\Vrite Data and Load 000 1 000 1 Base 
Cl,lrsor 

Write Data and Load o 1 0 I 000 1 Indicator 
Cursor 

Write Data 000 1 1 1 I 0 Base Activate required 

Write Immediate Data 000 1 I 1 0 1 Base Activate required 

figure 18 (Part 2 of 2). Command i\btrix for 5251 Commands 
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2.4 Specific Command Formats 

All commands pass from the host controller in the System Unit to the IBM 5251 model 11. Data words 
pass in either direction. Poll response words pass from the IBM 5251 model 11 to the controller. 

2.4.1 Command to Keyboard and Base 

2.4.1. J Basic Format 

Bit Purpose 

0.l.2 Fill bits; always zero. 

3 Parity bit: set for cven parity in thc frame 

4.5.6 Station Address 

7.8.9 Base address. Device address. or Command \.Iodilier 

10·14 Command 

15 Stop bit: always 1. 

Figure 19. Basic Format for Commands to Keyboard and Base 

2.4.1.2 F cature Format 

Bit Purpose 

0,1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4.5.6 Station Address 

7·10 Feature Dcvice Address 

11·14 Command 

15 Stop bit: always 1. 

Figure 10. Feature Format for Commands 

2.4.1.3 Data Word To or From Display 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

4,5.6 f Station .\dJrcss or End Of \.1cssagc (III) 

7·I.l data character 

15 Stop bit: always 1. 

Figure 21. Data Word To or From Display 

The dcvice address field is not required for this format because it follows a command which explicitly 
addresses the devices. 
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2.4.2 System Response Time 

System response is the time from when the keystroke scan code is fU'St available in the poll response byte 
until the controller completes the transmission of the last data byte of a write or load command for proc­
essing and screen alteration by the display station. 

System response is a function of what kind of key is pressed. For acceptable system performance when a 
key is pressed. the display action must occur within a relatively short time. This time is (in general) a func­
tion of the polling frequency to each attached display station and the speed at which, once having sensed an 
available scan code, the controller reads the scan code. interprets it. and responds with appropriate action. 

The display station can store up to 4 keystrokes indefIniteJy until they are serviced by the controller. This 
keystroke queue acts as a butTer against high burst rate keying and for the infrequent times when an attached 
controller is busy with other tasks for extended times. 

The polling strategy within a display controller should assure that the probability of exceeding 70 millisec­
onds from scan code availability to presentation to the workstation for display is less than 0.01 for data keys 
other than the fl!st character of a field. A station must be polled for keystrokes at least 40 times during any 
2 second interval, with no inter-poll time more than 270 milliseconds. 

For system response times. once keystrokes have been detected, it is necessary to specify the field environ­
ment into which the keystrokes are entered. Assume a \vorst-case 20 character, alpha-only. right-adjust, 
check-digit field followed by similar fields of shorter length. for a 4-key sequence, all in the fl!st ficld. no 
more than 200 milliseconds shall expire from the Poll command accessing the fl!St key until the Poll 
command attempting to access a possible 5th key, with all 4 prior data keys completely serviced. If a field 
boundary is crossed, add 60 milliseconds for field exit processing by the controller. for a field exit key, add 
250 milliseconds for response time. 
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2.4.3 Poll Command (Code = 10000) 

This command is sent from the controller to the display and initiates the transfer of one or two poll response 
bytes. The base status is returned in 4S ::!:: 1 S microseconds. The fll'St response time is measured from the 
time the parity bit is received at the station until the sync bit of the fll'st response frame is transmitted. A 
frame and bit synchronization sequence precedes this frame. 

A keyboard scan code is returned in a following frame after a specified fill delay (see 2.4.25, "Set Mode 
Command (Code = 10011)" on page 75). If no keystroke has been recognized since the last poll, a scan 
code of zero is retumed. This second response frame is sent only if a Set :'vlode command has been proc­
essed by the station since its last resct (in addition, the 5251 model 11 requires a poll with bit 9 set in order 
to begin returning two response frames). 

The last response frame to a Poll command contains a station address of Ill. No fill is sent after this frame. 

Bit Purpose 

0,1,2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Station Address 

7 Rescr;cd: set to 0 

8 Re~et line parity error 

9 Acknowlcdge bit (ACK) 

10-14 Poll command: 10000 

15 Stop bit; always I. 

Figure 22. Poll Command to Display Station 

The Poll command solicits an immediate base and keyboard response of status and keyboard data. The 
conunand will cause a fixed length two-frame response to be made. TIle base status is returned fll'st, fol­
lowed by the keyboard data. At power on time. a single frame rcsponse is made containing base status only, 
until a Set :'vlode command is executed, and a poll command with frame bit 9 on is received. 

~o devi<:e address is associated with this command, as the base and keyboard always respond to the poll. 

Bit 7 is reserved and should be set to O. 

Bits 8 and 9 in the poll frame are defined uniquely for this conunand. Bit 8 is used to acknowledge and reset 
the line parity error response bit from the base. This bit is not effective until a non busy base status has been 
received at the controller. :'\ormally, bit 8 should be zero. 

Bit 9 is used to acknowledge the last status transmission to allow new status to be sent. If bit 9 is at a 
value. then updated responses are made whenever they are available. If bit 9 is at a 0 state, then the former 
response frames are resent, \\'ith the exception of real-time status bits. The former response frames may be 
re-sent any number of times. The real-time status bits are updated at all times. 
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204.3.1 Poll Response to Controller 

The flrSt poll response frame is always preceded by a frame synchroniz:l.tion sequence. A fL~ed length, two 
frame response will be made to every poll command after a Set Mode command defming interframe fill 
length and after the ftrst poil command with bit 9 (ACK) set (5251-11 only). Prior to the execution of the 
Set ylode command. a single frame basic status will be returned only. In either case, the last frame of the 
response will contain a station address field of all ones designating the last message frame. The flIst frame in 
the response contains basic status information. Its fonnat is as follows. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

J Parity bit; set for even parity in the frame 

4.5.6 Station Address (or End Of \lessage (Ill) for one-frame poll response) 

7 Busy .... 
8 Line Parity Error Detected (LP) 

9 Reserved 

10 Outstanding Status (OS) 

11-13 Exception Status 

14 Level 

15 Stop bit: always 1. 

Figure 23. Poll Command Response Byte 1 from Display (B:1Se Response Frame) 

2.4.3.1.1 Display Poll Response Bit 7· Busy: 

o :: ?'\ot Busy (Work Queue Empty) 
1 :: Busy (Work Queue Not Empty or Activate Received) 

Bit 7 is a real-time response bit, that is, it is updated continuously and bit 14 of the frame need not be tested 
fll'st to fmd if this bit has been updated. 

Once the fll'st work queue entry has been received by the station, a Poll command received immediately 
afterward would have a busy base response status. A nonbusy, no-exception, no-line-parity-error status 
response must be received before issuing any Activate command. 

See 2.7, "Internal Processing Queue" on page 80 for more infonnation. 

2.43.1.2 Display Poll Response Bit 8· Line Parity Error: 

o == ~o line parity error detected 
1 = Line parity error detected 

Bit 8 is a real-time response bit. This bit is set immediately when invalid frame parity is detected ill a 
received frame. The parity expected is even parity over bits 3 through 15 of every frame. Since the station 
address field may be invalid as the result of a parity error, every station that detects the invalid parity frame, 
regardless of address field content, will indicate the error. ~ote that in a multidrop environment, several but 
not necessarily aU stations along one cable may "sec" the invalid parity frame. 
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If multiple frames follow a frame synchronization sequence. invalid parity in frames after the fl.1'st frame will 
not cause line parity errors in stations other than the one addressed in the fIrst frame. 

While the line parity bit is set in a workstation. the station will ignore any commands other than Poll regard­
less of the parity in the command. 

Line parity error mode must be reset by the controller with a Poll command frame that has frame bit 8 on. 
The station must not be busy when this reset poll command is given. If the station receives this poll \vhile 
busy. the line parity error bit is not reset. If the line parity error state has been reset by a reset parity poll 
command, bit 8 will be reset in the response to that particular poll command. 

2.4J.1 J Display Poll Rcsponse Bit 9 - Reserved: Bit 9 is reserved. 

2.4J.I.4 Display PoD Rcsponse Bit 10· Outstanding Feature Status: 

o = ~o outstanding feature status detected 
1 = Outstanding feature status detected 

This bit is never on unless a special feature I/O device is installed and needs attention. Availability of datD. at 
the magnetic stripe reader or light pen causes the bit to be set. The bit stays on until all outstanding special 
feature data or status is readied for transmission to the controller. Receiving and processing a Read Data or 
Reset command addressed to the device that has outstanding status resets the bit. 

2.4J.I.5 Display Poll Response Bits /1-13 - Exception Status: Bits 11-13 indicate exception status in the 
station. 

Dits 
11 12 13 
000 
001 
010 
o 1 1 
100 
101 
110 
111 

'leaning 
:"\0 exception status 
~ull or attribute error 
Invalid activate 
Reserved 
Invalid command or device address 
Input queue or storage overrun 
Invalid recister value 
Power on-transition 

Figure 24. Exception Status Coding in Poll Command Response 

Exception status conditions are indicated in poll responses as soon as they "are detected, without changing 
response levels (see bit 14 description). In testing for the IBM 5251 model II exception status, a display 
controller should wait for a nonbusy response before testing the exception field. 

Whenever exception conditions occur. processing of further commands in the command input queue will be 
discontinued and the queue emptied, in all cases, of the commands remaining in the queue at the time the 
exception condition was detected. Once an exception condition occurs. only Poll. Set ;\lode. Reset (to base 
address) and Write Control Data commands will be processed, until the exception status is reset. In a power 
on transition status, a Set ~tode or base Reset command is processed while a Write Control Data command 
is not. 

To reset nonzero exception status conditions, 3. Write Control Data command with a reset bit (bit 12) on in 
the follo\ving dD.ta fr:xme must be sent. The controller CM determine if the reset action occurred by checking 
for nonbusy status after issu:mcc of the Write Control Data command then noting the absence of the excep­
tion status. The power-on transition exception status must be reset with a Set ;\lode command. 
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The invalid command or device address exception status is caused when the station receives a command bit 
combination that is not defmed in the command set. This condition also occurs when a device address is 
associated with a command that is not defmed for the selected device. This exception also occurs whenever 
a valid command that has associated data frames is decoded at a position in the command queue such that 
not enough queue positions remain to contain all of the following data frames. If the associated data frames 
actually are received and cannot be stored, an input queue or storage overrun exception will replace the f11"st 
exception. 

The input queue or storage overrun condition occurs when more than 1-6 commands and associated data 
frames have been sent, or when an attempt is made to store data beyond the user accessible storage limits. 

The power on transition exception condition is returned as the result of the f11"st Poll· commands received 
after power is applied or after processing a base Reset command. When tius condition occurs. the base 
status frame will be the only frame sent in response to a Poll command. A Set Mode command must be 
received before this condition is reset. 

2.4.3.1.6 Display pon Response Bit 14 • Response Level: Successive Poll commands received before the 
station has been able to update a complete new response will cause retransmission of former status. 

The controller will distinguish new responses from former former responses with bit 14. The f11"st response 
after powering up or resetting will be from level O. The f11"st two frame responses after receiving a Set :'-vlode 

. command will be from level 1. 

While waiting for the Set :'.lode command to be completed, the display controller should poll \vith the ACK 
. bit (bit 9) on. The controller may allow level transitions to occur by setting the ACK bit on in the Poll 
command. 

Each time the station receives a Poll command with the ACK bit on, a new response level will be made 
available after a period ranging from 0 to 225 milliseconds when the station is in a non busy state. If a new 
response level is u\'ailable for controller access when a Poll corrunand with ACK on is received, the new level 
will be sent, and bit 14 will be changed from the last Poll response. 

Alternatively, if a Poll command is received with ACK off, or a new level is not available, the old level will 
be sent, and bit 14 will not change since the last Poll command. 

Real-time status response bits are not affected by response level transitions. 

42 5250 to S;36, S,38. 42 AS/400 Attachment Inrormation 



2.4.3.2 Poll Response Byte 2 

The second response frame contains data and status from the keyboard. Its format is as follows. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity ill the frame 

4.5.6 End of Message (111) 

7 ~take/Break bit 

8·14 Key Scan Code 

15 Stop bit: always 1. 

Figure 25. Poll Response byte 2 (Keyboard Response Frame) 

Frame bits 7 through 14 contain a make/break bit and 7 bits of key scan code. The makeibreak bit will be 
on whenever the shift lock or shift keys are released. and the shift key scan code will accompany the 
makeibreak bit. 

If no keystroke is available, bits 7 through 14 will be zeros. 

If a keyboard overrun occurs. bits 7 through 14 will be all ones. In the event of an overrun condition, the 
keystrokes following the last valid scan code could not be stored for user access. 

The display station disables the keyboard clicker when an overrun condition occurs at the display station. 
The clicker will remain disabled until the controller enables it via the Write Control Data command. Key­
strokes during an overrun condition will be inaccessible to the controller. When the station is polled and 
sends the next keystroke to the controller. the overrun condition is terminated until another keystroke is 
detected that cannot be stored at the station. During a keyboard overrun condition. the station will still 
respond to commands from the controller; it will just ignore keystrokes until the overrun condition is 
cleared. 

.... " 
, 
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2.4.4 \Vrite Control Data Command (Code = 00101) 

Bit Purpose 
0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4-6 Station Address 

7-9 De\'ice Address (000) 

10-14 Write Control Data Command (00101) 

15 Stop bit: always 1. 

Figure 26. Write Control Data Command 

This command is followed by a data frame. The bits in the data frame accompanying the Write Control 
Data command are used as follows. 

Bit Purpose 

0,1,2 Fill bits: always 7.cro. 

3 Parity bit; set for even parity in the frame 

.;.1-6 End of ~tessage (Ill) 

7 Cursor Display Control. 

° = Display cursor 
1 = Inhibit display of cursor 

Defaults to 0 upon powering up or resetting. 

8 Re~ervcd 

9 Cursor Blink Control. 

° ::;: Do not blink cursor 
1 = Blink cursor. 

Defaults to 0 upon powering up or resetting. 

10 Reserved. 

Controllers must set this bit to zero when issuing a Write Control Data command. 

11 Background ControL 

o = Normal background 
1 = ~egati\'e image background 

Defaults to 0 upon powering up or resetting. 

12 Reset Exception Status 

o = Do not reset exception status 
1 = Reset exception status. 

Figure 27 (Part I of 2). Write Control Data Command Response Frame 
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Bit Purpose 
13 Keyboard Clicker Control 

.. " 
" ..... 

-~ '.~" . , '_eO- ' .. ,,", 

0 Enable keyboard clicker 
'. . ,' ~'A' •• .. 

== .-.. 
1 == Disable keyboard clicker:···· ..,. .. ,-,.. .... --... ,. "",-. ."',,- " .... "~' "- .' ~ ... . .. 

~"" 

,,' ... _" .. "' .--",,,_ .. - -"' 

Defaults to 0 upon powering up or resetting. . 
' .,~ ........ 

14 Audible Alann Control .. "" ... ~ . .,' .-.' -'., .. . 

0 == No audible alann _ ..... -... " .. 

1 == Tum on audible alann . ... , . 

Alann will sound for I second after a data fra.me following a Write Control Data 
command is received with bit 14 on. 

15 Stop bit; always 1. 

Figure 27 (Part 2 of 2). Write Control Data Comma.nd Response Frame 

• 
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1.4.5 Read Registers Command (Code - 11100) 

Bit Purpose 

0.1.2 Fill bits: always Zero. 

3 Parity bit: set for even parity in the frame 

4-6 Station Address 
7-q Deyice Address (000) 

10·14 Read Registers Command (11100) 

15 Stop bit: always 1. 

Figure 28. Read Registers to base device address 

This command initiates the transfer of six data frames containing the contents of the three control registers. 
the address counter. the cursor register. and the reference counter in that order. Bits 7 through 14 of cach 
data frame \vill contain bits of each register. The high order 8 bits of each register are transmitted prior to 
the low order 8 bits. A..n Activate command is required before data transfer is initiated. 

204.5.1 Read Registers to Indicators 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for cven parity in the frame 

./.-6 Station Address 

7-9 Device Address (I) I 0) 

JO·14 Read Registers Command (11100) 

15 Stop bit; always 1. 

Figure 29. Read Registers to discrete indicators 

When the Read Registers command is addressed to the indicators a diagnostic logout area is returned in the 
Activate Read response. The length and content of the response is machine dependent. For 5251-11, the 
response is 6 frames long and fonnatted as follows: 

1. Line Parity Error Count - This frame gives the number of line parity errors that have occurred since the 
last time the st:ttion \vas powered on or reset. The count value ranges from 0 to 255. This is a wrap­
around count (255 back to 0), with no overflow indicated. 

2. Exception Condition Count - This frame returns the number of exception conditions posted in the poll 
responses since powering up or resetting. It does not count the power on transition exception condition. 
The count value ranges from 0 to 255. This is a wrap-around count (255 back to 0), with no overflow 
indicated. 

3. Last Exception Condition • This frame gives the l~t exception condition posted in the poll response 
si.nce powering up or resctting. Power on transition exceptions arc not logged. The exception condition 
bits are returned in frame bits 11, 12, and 13. Bits 7 through 10 and 14 are reserved. 

46 5250 to S,36. S;38. *6 ASi400 Attachment Information 



4. Last Command Prior to Exception • This frame records the last command detected as being ready for 
processing in the queue at the time the last exception condition occurred (operation and power on tran­
sition exceptions are excluded). Poll, Activate Read, and Activate Write commands are not recorded. 

s. . Last Command - This frame contains the last command detected as being ready for processing from the 
queue: 

6. Resvered - This frame is reserved. 

An Activate command is required before data transfer of the 6 frames is initiated ... 

A Read Registers command can result in the invalid device address exception condition if a device address 
other than the base or indicators is presented with the command. 
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2.4.6 Read Immediate Field Command (Code - 1l00t) 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

'+-6 Station Address 

7·9 Device Address (O(JO) 

10-14 Read Immediate Field Command (11001) 

15 Stop bit: always 1. 

Figure 30. Read Immediate Field Command 

This command sets up for the transfer of a display field of data to the controller. The starting address of the 
transfer will be contained in t\ ... ·o frames following the command frame. The high order address bits are 
contained in bits 7 through 14 of the first frame to follow, while bits 7 through 14 of the second following 
frame contain the low order address bits. Data transfer is tenninated when the next field attribute is 
encountered in the regeneration butTer or when the end of the regeneration buffer is reached. The address 
counter is not changed by this command. An End Of Queue (EOQ) command must follow the Read 
Immediate Field command. An Activate Read command is required before data transfer is initiated. 

The actual data transfer following the associated Activate Read command does not alter the address counter. 
A Read Irrunediatc Field command can result in the invalid device address exception condition if a device 
address of other than the base was presented with the command. The invalid register value exception condi­
tion will result if the address presented with the command does not lie within· the installed storage area. 

If the irrunediate address points to an attribute. a null or attribute exception condition will result. 
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2.4.7 Read Data Command (Code -= -1000) 

Bit Purpose 
0.1.2 Fill bits; always zero. 

.3 Parity bit; set for even parity in the frc:une 

.+.6 Station Address 

7-10 Feature Address 

11-14 Read Data Command (1000) 

15 Stop bit: always 1. 

Figure 31. Read Data Command 

The Read Data command is addressed to the magnetic stripe reader. It initiates the transfer of a 16 byte 
block of data. An Activate command is needed before data transfer will start. A Read Data corrunand will 
not result in an invalid device address condition if the address of an uninstalled or undefllled feature device is 
presented with the command. Instead. 16 data bytes of all zeros are returned with no exception condition. 

;"I1ote that this command is always issued with a feature address, not a base address. 

2.4.7.1 Read Data Word for Light Pen 

The row address value is returned fIrst, fonowed by the column address value. 

Bit Purpose 

0.1.2 fill bits; always zero. 

.3 Parity hit; set for even parity in the frame 

4-6 Station address 

7 light Pen installed. This bit is 1 if light pen is installed; it is 0 otherwise. 

8 Tip switch depressed. If this bit is set to 1 and bits 7-14 do not equal X'FF', the tip 
switch has been depressed. 

,9 Reser-'cd 

10-\4 Row number (0 to 25) 

15 Stop bit; always 1. 

Figure 32. Read Data Command· First Light Pen Response Frame 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frame 

4·6 Station address 
., 

Rcset'\'ed. I 

Figure 33 (part I of 2). Read Data Command - Second Light Pen Response Frame 

S2S 1 Model 11 Interface 49 



• 

Bit Purpose 

8·14 Column number (I to 84). 

15 Stop bit: ahvays 1. 

Figure 33 (Part 2 of 2). Read Data Command· Second Light Pen Response Frame 

The activity sequence of issuing a Read Data command addressed to the light pen device and waiting for a 
non-busy, no exception status before issuing an Activate Re:ld will return 16 frames of response from the 
light pen. The returned frames are composed of 8 pairs of CRT row and column counter values. The first 
two frames of data returned by the light pen are considered valid data. The remaining frames are ignored. 

The values returned \vill be physical row and column designations independent of model and screen size. 
The row values returned will range form 0 to 25 since the actual physical display format is 24 displayable 
lines of data and 2 diagnostic lines. When the row or column value is X'OO' or X'FF', this indicates that the 
pen is not pointing to an illuminated area. The valid column values may range from 1 to 84, due to vari­
ations in phosphor; Column values greater than 84 will be ignored. Each column value has a tolerance of 0 
to -4 depending on phosphor delays. 

The light pen feature will cause the outstanding status bit in the ftrst poll response byte to be turned on 
when a pre-select condition ("Wanding") occurs, or when the tip switch is depressed. When the outstanding 
status bit is sct on, the sequence of Read Data, Read Activate is sent to the light pen feature and the data 
returned to the system. Row values of X'FF' cause all data frames to be discarded by the system. 

2.-4.1.2 Read Data Word for \Iagnetic Stripe Reader 

Bit Purpose 

0.1,2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

~·6 Station aJdress 

7 \lSR installcd. This bit is 1 if ;\ISR is installed: it is 0 othcnvise. 

8 Error 

o = So error 
1 = Reader error 

9 Last 

o = ~ot the last character 
I = Last character of data -

10 Parity bit for character 

11·14 Character. 

Bit Bit :"iumb<. ... of ;\ ISR Character 
11 8 
12 4 
13 2 
14 I 

Figure 34 (part I or 2). Read Data Command· \ISR RC!'Ipunsc Frame 
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Figure 34 (Part 2 of 2). Read Data Command· ;\ISR Response Frame 

This format does not need a device· address because it explicitly follows a Read Data command addressed to 
that device. 

When an Activate Read command is received after busy has dropped, 16 data frames containing up to 16 
characters are returned. The response is always 16 frames long even if less than 16 characters are to be sent. 

If no data is present, the read data word response has all zeros in positions 10 through 14. 

Outstanding feature status (bit 10) in the fIrst poll ·response byte remains on until the fIrst magnetic stripe 
data character is readied for transmission. This bit cannot be set on by any magnetic stripe--reader activity 
until the last data character is readied or the reader is reset. 

A Reset command addressed to the magnetic stripe reader device address clears this bit and all data 
remaining in the reader. 

Valid codes for the MSR feature follow. 

Hex P S 4 2 Character 

0 1 0 0 0 0 0 
1 0 0 0 0 1 1 
2 0 0 0 I 0 2 
3 1 0 0 1 1 3 
4 0 0 1 0 0 4 
5 1 0 1 0 1 5 
6 1 0 1 1 0 6 
7 0 0 1 1 1 7 
8 0 I 0 0 0 8 
9 I I 0 0 1 9 
A I I 0 I 0 : (or secure data indicator) 
B 0 1 0 1 1 % (or start of message indicator) 
C 1 1 1 0 0 @ 
D 0 I 1 0 1 ..., (or circumflex) 
E 0 I 1 1 0 = 
F 1 1 1 1 I ? (or end of message indicator) 

Figure 35. \ISR feature data codes 

The fIrst character sent is the start-or-message character followed by up to 125 message characters, an end of 
message character, and an LRC character. 

The LRC character is calculated by exclusive ORing each ;\ISR data character with an accumulator that is 
initially zero. When all data characters, including the LRC character have been XORed together the accu­
mulator value should be zero. Bits 7, 8, 9, and 10 are not included in LRC calculations. Data from the 
;\lSR card is stored in the ;\lSR attachment logic where it remains until entirely read out or until the :\lSR 
receives a Reset command. ~o new data is accepted until the current data is read out entirely or the :\lSR is 
reset. 
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2.4.8 Read Device ID Command (Code == 01100 and .. 1100) 

Bit Pur~ 

0.1.2 Fill bits: always zero. 

J Parity bit; set for even parity in the frame 

~·6 Station Address 

7·'1 Device Address 

1O·1" Read Device ID Command (OIIOO) 

15 Stop bit: always 1. 

Figure 36. Read Device ID Command - base 

Bit Purpose 

0.1,2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4-6 Station Address 

7-10 Feature Address 

11-14 Read DC\'ice ID Command (1100) 

IS Stop bit: always 1. 

Figure 37. Read Device 10 Command - feature 

This command starts the transfer of one data word from the addressed device. The device ID word from the 
base contains information about the characteristics of the station. Other special feature devices return an ID 
word \vith the device characteristics of the installed special feature. If a special feature device is not installed, 
bits 7 through 14 of the returned frame are zero. 

A Read Device ID command to the indicators returns a field of zeros. 

Read Device ID eommand to the model ID should not be sent to printers. 

An Activate command is needed before data transfer will start. 
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2.4.8.1 Base ID Word 

The response to a Read Device ID command to the base device address (000) follows: 

Bit Purpose ... 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4.5.6 End Of :'I.tessage (III) 
7,8 Model identifier 

For display terminals: .. -
•... 

00 == Reserved 
01 == 5252 model 1 (supported on the System/38 Work Station Controller only) 
10 == 5251 model 1 (supporteu on the System/38 Work Station Controller only) 
11 == 5251 model 11 (all display terminals other than 5251 model I and 5252 model I 
return II in this field) 

Printers have a different use for this field. 
9,10 Device type identifier 

• 
00 == Display (for all displays) 
01 == Reserved 
10 == Printer 
11 == Reserved 

11·14 0000 == Reserved 
0001 == 5251 model 1 or 5252 model I (supported on the System/38 Work Station 
Controller only) 
0010 == aU displays except 5251 model 1 and 5252 model 1 
1000 == Data Transfer Passthru display 
Remainder == Reserved 

IS Stop bit; always 1. 

Figure 38. Read De\'ice lD to base device address 
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2.4.8.2 :\cladel ID Word 

The response to a Read Device ID command to the model feature address (1000) follows: 

Bit Purpose Cc 

0.1.2 Fill bits: always zero. -< 

3 Parity bit: set for even parity in the frame 

4 • .5.6 End Of ~lessage (111) 

'·14 Terminal type identifier -

15 Stop bit: always 1. 

Figure 39. Read Device ID to model 10 word feature address 

Bits 7-14 are interpreted as follows. Bit patterns that are not defIned below are reserved. 

Value Terminal type 

X'OO' 5151 model 11, 5251 modell, or 5252 model I (5251 model 1 and 5252 model 1 supported 
on the Systcm/38 Work Station Controller only) 

X '80' 5291 model 1 or 5291 model 2 

X'50' 3197 model C 

X' 40' 5292 model 1 or 3179 model 2 

X'41' 5292 model 2 

X'42' 3179 model 2 with righHo-left feature 

X'24' 3197 model D!model W or 3477 

X '20' 3180 model 2 

X'!O' 3196 or 3476 
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2.4.8.3 Keyboard ID Word 

The response to a Read Device ID command to the keyboard device address (00 I) follows. 

Bit Purpose 

0.1.2 fill bits; :llways zero. 

3 Parity bit; set for c"en parity in the frame 

4·6 End Of :'vtessage ( Ill) 

7-14 Keyboard Type 

IS Stop bit; always 1. 

Figure 40. Read Device 10 Command • Keyboard 10 Word 

Bits 7 through 14 are defmed as follows. Bit combinations not defmed below are reserved. 

Bits 7-14 :\Ic:lnin,;: 

00000000 :'\0 keybo~d attached 

00000010 Typewriter (da.ta processing) keyboard 

00000100 Data Entry. Keyboard 

00000101 Data Entry Keyboard with inverted 10 key option (proof option) 

0000 1010 World Trade or Katakana typewriter keyboard 

0000 1011 International typewritcr keybo~d 

0000 1100 \Vorld Trade or Katakana data entry keyboard 

0000 1101 World Trade or Katakana data entry keyboard with inverted 10 key option (proof 
option) 

1000 on 10 Enhanccd Keyboard (3179·2. 3196. and 3197 on1n 

1000 1010 Enhanced World Trade Keyboard (3179·2.3196. and 3197 only) 

1000 1100 Enhanced Katakana Keyboard (3179·2. 3196. and 3197 only) 

Figure 41. Keyboard 10 Word - Response Decoding 

.. 
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2.4.8.4 Fe:.ture ID Word (i"ISR) 

The response to a Read Device ID command to the MSR device address fonows. 

Bit Purpose <'~ • h 

0,1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

..;..6 End Of \le!isage (Ill) 

7 \lSR installed. Tlus bit is I if \IS R is installed: it is 0 otherwise. 

8·14 RC!ierved 

15 Stop bit: ahvays 1. 

Figure 42. Re:uf Device 10 Command· MSR Feature 10 Word 
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2.4.8.5 Feature ID Word (Light Pen) 

The response to a Read Device ID command to the Light Pen device address follows. 

Bit Purpose 

0.1.2 Fill bits: always zero. 
"" "-""" - . . 

3 P:lrity bit: set for even parity in the frame 

+6 End Of ;\Iessage (Ill) 

7 Light Pen installed. This bit is 1 if Light Pen is installed: it is 0 othen\-i.se. 

8-14 Reserved 

15 Stop bit: always 1. 

Figure 43. Read Device ID Command - Light Pen Feature ID Word 

• 
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2.4.9 Read Between Limits Command (Code - 11010) 

Bit Purpose 

0.1,2 rill bits; always zero. 

3 Parity bit: set for even parity in the frame 

4·6 Station Address . 

7·9 Device Address 

10·14 Read Between Limits Command (110 10) 

IS Stop bit: always 1. 

Figure 44. Read Between Limits Command 

The Read Between Limits command causes data to be returned from an area in storage delimited by the 
address counter register and the reference counter register. Transfer starts with the b:*te pointed to by the 
address counter and terminates with passage of the byte pointed to by the reference counter. 

At tennmation of data transfer following the associated Activate Read command, the address counter points 
to the last character transferred plus one position. The reference counter is unchanged. 

An exception status results if the register contents are invalid at the time the Read Between Limits command 
is decoded; such as address counter is greater than the reference counter, or either register points to an invalid 
address. 

An Activate Read command is required before data transfer is initiated . 

• 
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I 2.4.10 Read to End or- Line Command (Code - 01010) 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit: set for even panty in the frame 

4-6 Station Address 

7-9 Device Address 

10·14 Read to End of Line Command (01010) 

15 Stop bit; always 1. 

Figure 45. Read To End of Line Command 

The Re:ld to End of Line command ca,uses data to be returned from an area in storage delimited by the 
address counter register and the end of the current logical row. Transfer starts with the byte pointed to by 
the address counter and tenninates when the last byte on the current logical row has been transmitted. 

At tennination of data transfer following the associated Activate Read command, the address counter points 
to the l:15t character transferred plus one position. 

An exception status results if the register contents are invalid at the time the Read to End of Line command 
is decoded; such as address counter points to an invalid address (not within the presentation space). 

An Activate Read command is required before data transfer is initiated. 
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I 2.4.11 Read to End of Field Command (Code =- 11000) 

Bit Purpose 

0.1.2 f-ill bits; always zero. 
"I Parity bit; set for even parity in the frame 

4-6 Station Address 

7-9 Device Address 

10-14 Read to End of f-icld Command (11000) 

1.5 Stop bit: always I. 

Figure 46. Rcnd To End of Ficld Command 

The Read to End of Field command causes data to be returned from an area in storage delimited by the 
address counter register and'the next attribute within the presentation space. transfer starts with the by1e 
pointed to by the address counter and terminates when the address counter points to an attribute. The 
attribute will not be transmitted. 

At termination of data transfer follo\ving the associated Activate Read command, the address counter points 
to the attribute position. 

An exception status results if the register contents are invalid at the time the Read to End of Field command 
is decoded; such as address counter points to an inv;ilid address (not within the presentation space). An 
Operation Exception \vill be indicated if the address counter points to an attribute. An Operation Exception 
will also be indicated following processing of the Activate Read commantl if no attributes are found between 
the location pointed to by the address counter and the end of the presentation space. 

An Activate Read command is required before data transfer is initiated. 
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2.4.12 Reset Command (Code - 00010 Base, .. 0010 Feature) 

Bit Purpose 

0,1,2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4-6 Station Address 

7·9 De\'ice Address 

10·14 Reset Command (00010) 

15 Stop bit; olways 1. 

Figure 47. Reset Command· Base 

Bit Purpose 

0,1.2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

4·6 Station Address 

7·10 Feature Address 

11·14 Reset Command (0010) 

15 Stop bit; always 1. 

Figure "8. Reset Command· Featute 

The Reset command may be addressed to a special feature device or to the base. 

The Reset command to the base causes the power up diagnostics to be executed. This takes the station 
6ff·line (no poll response) for approximately five seconds. If the CE test switch is in the "test" position 
while executing a Reset command, the station remains off·line and continually re·executes the diagnostics 
until the switch is returned to the "normal" position. 

Reset causes the cursor, address counter, and reference counter to be set to reference the upper left comer 
display position. However, the apparent actual cursor position after a base reset, or after powering up is the 
upper right comer. 

Once the base reset is completed, a single frame, power on transition status response is made to poUs. Addi· 
tionally, display attributes ate set to normal intensity. non·blink, and not reverse image. The regeneration 
buffer area is cleared to nuns. 

A base reset procedure can take place automatically, without the issuance of the Reset command. See the 
Automatic Reset Procedures section. 

Reset commands to the magnetic stripe reader or light pen reset any error status clear any data remaining in 
the device. A Reset comm::md to the keyboard or indicators causes an invalid device address exception 
stiltuS. A Rtset command addressed to an uninstalled or undefmcd device does not cause an exception 
status. 

A Reset command to the base will reset the magnetic stripe reader and light pen. 
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2.4.1.3 Clear Command (Code - 10010) 

Bit Purpose 

0.1.2 Fill bits; always zero. 
' .... ' .. ,..~ .. - '. ,. 

3 Parity bitz set for c\,enparity in the frame ," " 

~-6 Station Address 

7·9 Device Address .. .~ 

10-14 ClclU' Command (1 oo.IO) 
15 Stop bit: always 1. 

Figure 49. Clear Command 

This command delU's the addressed device stlU'ting from the present value of the address counter to the 
present value of the reference counter, inclusive. ~o register values are changed when this command is exe­
cuted. The clelU' value will be nulls. An invalid register value exception condition results if the address 
counter value does not lie within the installed user accessible storage. or if the address counter value is 
greater than the reference counter value. 
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2.4.14 \Vrite Data Command (Code = 11110) 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4-6 Station Address 

7·9 Device Address 

10·14 Write Data Command (11110) 

15 Stop bit; always 1. 

Figure SO. Write DAtA CommAnd 

This command is used to initiate adata transfer to the workstation. The flI'st byte o~data received is placed 
at the location pointed to by the Address Counter. Additional bytes are placed in adjacent ascending 
memory locations. The Address Counter will point to the last byte received plus one following the proc· 
essing of the Activate Write command. 

The Write Data command must be the last command of a queue load. 

An Activate Write command must· follow the Write Data command after a nonbusy, nQ·exception status 
response is made to a Poll command. 

The Write Data command can cause an invalid device address exception condition if a device address of 
other than the base is presented in the command frame. If the Address Counter value does not lie within the 
installed user accessible storage, an invalid register value exception condition results. If more data frames arc 
transmitted than can be stored in user accessible storage. a storage overrun exception condition results, and 
excess data is not stored. 
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2A.IS \Vrite Immediate Data Command (Code ... 1110 I) 

Bit PUfpo!re 

0.1.2 Fill bits: alW:lYs zero. 

J Parity bit: set for even parity in the frame 

4·6 Station Address 

7·9 Device Address 

10·14 Write Immediate Data Command (1110 1) 

15 Stop bit: always 1. 

Figure 51. Write Immediate Data Command 

TIllS command is followed by two data words. The starting address of ltie transfer is specified by these data 
words. The high order address bits are contained in bits 7 through 14 of the fU'st frame to follow, \vllile bits 
7 through 14 of the second following frame contain the low order address bits. 

An End Of Queue (EOQ) command must follow the Write Immediate Data command. 

An Activate Write command must follow the Write Immediate Data command after a nonbusy, no­
exception status response is made to a Poll command. 

The address counter is not affected by this command or the data transfer activity following it. 

The Write Immediate Data command can cause an invalid device address exception condition if a device 
address of other than the base is presented in the command frame. If the immediate address value does not 
lie \s,ithin the installed user accessible stor:lge, an invalid register value exception condition results. If more 
data frames are transmitted than can be stored in user accessible storage, a storage overrun exceptioncondi­
tion results, and excess data is not stored. 
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2.4.16 \Vrite Data and Load Cursor Command (Code - 10001) 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 
4-6 Station Address 

7·9 Device Address 

10-14 Write Data and Load Cursor Command (10001) 

15 Stop bit: ahvays 1. 

Figure 52. Write Data and Load Cursor Command 

This command is followed immediately by one or more data fr:unes. The data is stored at the location 
contained in the address counter. The address counter is incremented after storage of each data frame. The 
cursor register is then set equal to the address counter. No Activate Write command is required or allowed 
between command and data fr:unes. 

When more than one frame is to follow the command frame, a binary count value of X'02' up to X'OE' 
must be sent in the frame following the command frame. A count value of X'OI' is optional. Data byte 
values X'OI' through X'OE' cannot be stored as single frames. The number of frames may not exceed 
command queue storage area remaining at the time the command is issued. This is at most 14 data fr:unes. 

This command may cause an invalid device address exception condition if issued to a base format device 
address not valid for the command. If the address counter value is not within accessible limits. an invalid 
register value exception condition will occur. The associated data frames will not be stored in either case. If 
the address counter is incremented beyond accessible limits, a storage overrun exception condition will occur, 
with data stored through the limiting address. 

2.4.16.1 Discrete Indicators Data Word 

This data word format is used only with the Write Data and Load Cursor command addressed to indicators. 
A data word from the controller contains indicator bits as follows. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4-6 End Of ~lessage (111) 

7 :\ Icssage waiting 

8 Reserved 

9 Keyboard shift 

10 Katakana shift 

11 Insert mode 

Figure 53 (Part I 0(2). Discrete Indicators Data Word 
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Bit Purpose 
12 Diacritic indicator 

13 [nput inhibited 
14 Reserved 

15 Stop bit; always L 

Figure 53 (Part 2 of 2). Discrete Indicators Data Word 

The System Available light is developed by the display station. As long as the station receives commands 
addressed to it within any 200 millisecond period, this indicator will stay on. 
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2.4.17 Load Address Counter Command (Code • 10101) 

Bit Purpose 

0,1.2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frrune 

4-6 Station Address 
7-9 Device Address 

10-14 Load Address Counter Command (10 I 0 1) 

15 Stop bit: always I. 

Figure 54. Load Address Counter Command 

This command must be followed by two data words. It causes bits 7 through 14 of the data words to be 
written in the address counter. Address counter bits 0 through 7 are loaded from the flfst word; bits 8 
through 15 are loaded from the second word. 

An invalid address exception condition will occur if the device address is not the base address. 

The value of the address counter is not checked for validity when it is loaded. 

\ 
.... I 
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2.4.18 Load Reference Counter Command (Code = 00111) 

Bit Purpose 

0,1.2 Fill bits; always Zero. 

3 Parity bit; set for even parity in the frome 

4·6 Station Address 
7-9 Device Address 

10-14 Load Reference Counter Command (00111) 

15 Stop bit; always 1. 

Figure 55. Load Reference Counter Command 

This command, followed by two data words, will load the reference counter. Address counter bits ° through 
7 are loaded from the ftrst word; bits 8 through 15 are loaded from the second word. An invalid device 
address exception condition will occur if the device address field does not contain the base address. 
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2.4.19 Load Cursor Register Command (Code - 10111) 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set tor even parity in the frame 

4-6 Station Address 

7-9 Device Address 

10-14 load Cursor Register Command (10 Ill) 

15 Stop bit; always 1. 

Figure 56. Load Cursor Register Command 

This command must be followed by two data words. It causes bits 7 through 14 of the data words to be 
written in the cursor register. Address counter bits 0 through 7 are loaded from the Hrst word; bits 8 through 
15 are loaded from the second word. 

An invalid address exception condition will occur if the device address is not the base address . 

• 
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2.4.20 Search Next Attribute Command (Code - 00100) 

Bit Purpose " .' ' . 

0.1.2 Fill bits; always zero. " 

3 Parity bit; set for even parity in the frame 

.... 6 Station Address " 

7-9 Device Address 

10·14 Search ;":cxt Attribute Command (OOlOO) 

15 Stop bit: always 1. 

Figure 57. Search Next Attribute Command 

This command causes the addressed station to search its buffer for the next attribute. The location of the 
attribute minus one will be in the reference counter when the command is successfully completed. The 
search starts at the current value of the address counter. proceeding until an attribute is found, or the end of 
accessible buffer is reached. The address counter is not altered by this command. If no attribute is found, 
the reference counter is unchanged and a null or attribute error exception status is set. 

An invalid device address exception will occur if the de\'ice address field does not contain the base address. 
An. invalid register value exception condition is set when the address counter is' not within accessible limits . 

• 
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2.4.21 Search Next Null Command (Code = 10100) 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frome 

*-6 Station Address 

7·9 Device AJdress 

10·14 Search ~e:tt :Sull Command (10100) 

15 Stop bit; always 1. 

Figure 58. Search Next Null Command 

This command will cause the addressed station to search the buffer for the next null (X'OO'). The location of 
the null minus one will be available in the reference countcr after a successful search. The search starts at 
the current value of theaddrcss counter, proceeding until a null is found, or the reference counter value is 
reached. The address countcr is not altered by this command. The byte located at the refcrence counter 
value is checked for null before the search fails. If no null is found, the reference counter is unchanged and a 
null or attribute error exception status is set. 

An invalid device address exception will occur if the device address field does not contain the base address. 
An invalid register value exception condition is set when either the address counter or rcference counter is 
not within accessible limits, or when the address counter is greater than the re,ference counter. 
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2.4.22 Move Data Command (Code = 00110) 

Bit Purpose 
0,1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4-6 Station Address 

i-9 Device Address 

10-14 :'vlove Data Command (OOllO) 

IS Stop bit: always I, 

Figure 59. :\Iove Data Command 

This command moves data between limits established by the value of the address counter and the value of 
the cursor register, The data is moved to the value of the reference counter register, The command acts by 
reading a byte at the address counter location, moving the byte to the location designated by the reference 
counter, and then updating the address and reference counters, If the address counter is initially less than or 
equal to the cursor value, the address counter and reference counter are incremented when updating, When 
the address counter is greater than the cursor, the address counter and the reference counter are decremented 
after each transfer. 

The :'.love Data command will tenninate after the transfer of the byte stored at the cursor location. When 
the command terminates, the address counter will be one greater than the cursor register when the address 

. counter was incrementing and will be one less than the cursor register \v hen the address counter was decre­
menting. In a similar manner, the reference counter will point one position beyond the last position stored 
upon tennination. 

If this command is not addressed to the base, an invalid device address exception condition results. If either 
the address counter, cursor, or reference. counter registers contain a value not within accessible limits. an 
invalid register value exception condition results. and the command is not carried out. The storage o .... errun 
exception condition occurs when the reference counter would be updated beyond accessible storage limits. 
In this case, data has been moved until the exception condition was detected. 
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I 2.4.23 Exchange Command (Code = 10110) 

Bit Purpase 

0.1.2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

4-6 Station Address 

7.Q Device Address 

10·14 Exchange Command (10110) 

15 Stop bit: always 1. 

Figure 60. Exchange Command 

This command will exchange the data bounded by the address counter and the cursor register inclusive with 
the data in an area indicated by the reference counter. Data will be exchanged one byte at a time between 
the locations pointed to by the address counter and the reference counter. After each data exchange, the 
address counter and reference counter ""ill be updated as follows: 

I • If the address counter was initially less than or equal to the cursor regiester, the address counter and the 
I reference counter are incremented by one. 
I • If the address counter was initially greater than the cursor register, the address counter and reference 
I counter are decremented by one. 

The command will terminate after the data stored at the location pointed to by the cursor register has been 
exchanged and the address counter and reference counter have been updated. 

If this command is not addressed to the base. an in\'alid device address exception condition results. If either 
the address counter, cursor. or reference counter registers contain a value not within accessible limits. an 
invalid register value exception condition results, and the command is not carried out. The storage overrun 
exception condition occurs when the reference counter would be updated beyond accessible storage limits. 
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2.4.24 Insert Character Command (Code == OOOIl) 

Bit Purpose 
0.1,2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

4-6 Station Address 

7·9 Device Address 

10-14 Insert Ch:lr.lcter Command (00011) 

15 Stop bit: always 1. 

Figure 61. I nsert Character Command 

This command is followed by one data frame containing a character to be inserted at the address counter 
location. The command is processed as follows. 

1. The reference value is checked for a valid accessible storage address. If the reference counter value is 
greater than accessible storage limits, or is less than the address counter value, an invalid register value 
exception condition results, and no further processing of this command takes place. 

2. If the byte in storage at the reference counter address value is not a null (X'OO'), then a null or attribute 
error exception condition occurs, and no further processing of this command takes place. 

3. The contents of storage are shifted one position into the next highest storage address in a region delim· 
ited from the address counter to the reference counter. The null formerly at the reference counter is 
overlayed. 

4. The character to be inserted is stored at the address counter location. 

5. The address counter is incremented by one and then stored into the cursor register. 

If the command is addressed to other than the base, an invalid device address exception condition results. 
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2.-'.25 Set Mode Cominand (Code = 10011) 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4·6 Station Address 

7-9 Device Address 

10·14 Sct :Ylode Command (1001 \) 

15 Stop bit: always I. 

Figure 62. Set \lode Command 

This command will cause the display station to accept a mode control 1vord, which must follow the 
command. TIlls command must be issued before any multiframe response is made by the station. 

If this command is addressed to any device other than the base, an invalid device address exception condition 
results. The mode control word defxnition follows. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4·6 End Of \lcssagc (Ill) 

7·11 These bits spccify, in binary. thc number of times an 3-bit zero fill incremcnt is repeated 
between consecutive framcs in response to a Poll or Activate Read command. The 
maximum value allowed is 30. If 31 is specified, 30 fill frames arc transmitted. 

12·14 Reserved 

15 Stop bit: ahvays 1. 

Figure 63. Set 'lode Control Word 
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2.4.26 Activate Commands (Code - 00000,00001) 

Bit Purpose 

0.1.2 fill bits; always zero. 

3 Parity bit; set for e .... en panty in the frame 

'+-6 Station Address 

7·9 Device Address 

10·14 :\ctivate Read Command (00000) 

15 Stop bit; always 1. 

Figure 64. Activate Read Command 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frame 

'+-6 Station Address 

7·9 Device Address 

10·14 Activate Write Command (00001) 

15 Stop bit; always 1. 

Figure 65. Acti,"ate Write Command 

An activate command is insened between a block data transfer (preactivate) command and the data frames 
following. 

A preactivate command is defmed as one of the following. 

Read Data (addressed to Magnetic Stripe Reader) 
Read Immediate Field 
Read Limits 
Read Registers 
Read Device I D 
W rite Immediate Data 

Activate Read (00000) is associated with the Read commands, while Activate Write (0000 1) is associated 
with the Write Immediate Data command. 

The activate commands themselves do not make use of the device address field. The device is selected by 
the prcactit'ate command. 

Poll commands must be used after preactivate commands to wait for a nonbusy, no-exception status. ~o 
other commands, except an End Of Queue command (delimiter) may be scnt to a station between the preac· 
tivate command and its associated activate. Once a non busy and no-exception status is retumed. the Acti­
vate command can be issued to allow data transfer to proceed. 
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The reception of an Activate command will cause a busy status to be returned on subsequent polls. An 
EOQ command (delimiter) or another queue load must be sent following the data transfer to cause a 
nonbusy status again. 

If an Activate Read command is received while still busy __ o!_ ex~eption~ status is set, no response is made. If 
an Activate Write command is received under the same circumstances,-no claii will be- accepted and stored . 

. -
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2.4.27 End of Queue Delimiter (Code - 01100010) 

The EOQ command (delimiter) has the following fonnat. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

"""6 Station Address 

7·14 End of Queue Delimiter Command (011000 1) 

15 Stop bit: always I. 

Figure 66. End of Queue Delimiter Command 

After this command is sent. only the Poll command ",ill be accepted by the display station until a not-busy 
status is returned in response to a Poll command. 
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2.5 Protocol Related Error Procedures 

Once a line parity error is detected by a station, that station will not accept any following commands until a 
status response indicating a line parity fault has been sent and a~knowledged by being reset.· 

2.6 Automatic Reset Procedures 

Whenever the system available indicator remains off for more than 2 seconds, and the station is not in­
po\ver-on transition status, and the Status switch is in the Normal position, a reset procedure is automat­
ically started by the station. When the Status switch is in the Test position, no automatic reset action 
occurs. When the station is in power on transition status, no further resets occur. 
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2.7 Internal Processing Queue 

Each station keeps a work area large enough to hold up to 16 frames of commands or associated data. 
Commands and associated data are processed from this queue area on a fust in-rust out (FIFO) basis. 
Commands that require a following activate command must .be placed last on tbe queue; no more com­
mands other than Poll or EOQ will be accepted until after the Activate command has been received. Once 
the Activate command has been received. and the associated data transfer has completed. another string of 
commands (queue load) can be sent immediately without waiting for a nonbusy status. An end of queue 
designator at least must be transmitted to cause a non busy status to be returned later. 

Whenever a non busy status is returned. the queue has been emptied and aU commands on the queue have 
been executed; the queue is available again for up to 16 commands and associated data frames. 

The queue loading process must be completed by issuing a command that designates the end of queue. This 
designator could be either a command requiring activation. or an EOQ command (delimiter). Once an EOQ 
designator has been transmitted. no commands except PoU will be processed, until a not-busy status is 
returned to a Poll command. 

If all 16 queue entries are loaded, no EOQ designator need be issued. However, if aU 16 queue locations are 
loaded, the last frame cannot contain all T bits in frame bits 7 through 14. 

It is sufficient to tenninate aU queues with the EOQ command (delimiter). but not necessary after a 
command requiring activation (except Read Immediate or Write Immediate) is loaded to the queue. 

Commands which are queueable: 

Clear 
End of Queue Delimiter 
Insert Character (with I data frame) 
Load Address Counter (with 2 associated data frames) 
Load Cursor Register (with 2 associated data frames) 
Load Reference Counter (with 2 associated data frames) 
:\love Data 
Read Data 
Read Immediate Field 
Read Limits 
Read Registers 
Read Device 10 
Reset 
Search ~ext Attribute 
Search ~ext ~uU 
Set :\Iode (with I data frame) 
Write Control Data (with I, data frame) 
Write Data Load Cursor (with associated data frames) 
Write Immediate Data 

Commands which must be placed last on the queue: 

End of Queue Delimiter 
Read Data 
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Read Limits 
Read Registers 
Read Immediate Field 
Read Device 10 
Write Immediate Data 

Once the queue is not empty, a busy status is set. Activate commands, while not stored in the queue, will 
cause a busy status to be set as well. The station remains busy until an EOQ designator has been processed 
and status has been updated. 

2.8 Registers 

Each station contains three control registers that the host controller can access. Each register serves as an 
address pointer into the buffer. The registers are named the cursor register, the address counter register, and 
the reference counter register. 

The cursor register controls the location of the cursor on the display. The address counter is used in reading 
data from, and as well as writing data to, the buffer. The reference counter returns attribute or null location 
values to the controller. The reference counter is also used for moving data from one area of the buffer to 
another. 

Buffer addressing is represented in binary sequential organization. Thus, the upper left display position of a 
5251 model 11 is assigned location X'OOOO', and the lower right position is assigned X'077F'. The number 
of user accessible stor:tge positions for an IB~l 5251 model 11 is ~uoo. The number of user accessible 
storage positions for an IBM 5251 model 1 or an 1B;\1 5252 model 1 is 1000. (The 5251 model 1 .and the 
5252 model 1 are supported on the System/38 Work Station Controller only.) 

2.9 Commands and Data to the IBlVI 5251 model 11 

An IB\t 5251 model 11 is capable of accepting consecutive 16-bit frames at a 1.0 ;\tHz (::1::2%) bit rate. 
The controller may present data frames at any frame rate up to 16 microseconds per frame. 

Prior to command transmission, the transmission system must be conditioned to ensure that bit and frame 
synchronization can be achieved. This requires the transmission of a five-bit line bit synchronization that 
synchronizes the receiver's clocks to the incoming pulses, and a three-bit frame synchronization pattern that 
delimits the start of a command message sequence. 

~o two commands may follow one another closer than 30 microseconds from the transmission of the last 
bit in the [lIst command, until the flIst bit of the bit synchronization pattern of the second command. Fol­
lowing the transmission of a Set :'vI ode command frame used to remove power·on transition status. each 
succeeding corrimand frwe must be transmitted within 256 microseconds of the preceding command frame, 
until an end of queue designator is transmitted. .: 

Similarly. the same requirement is made for each command frame following a Write Control Data command 
when employed to reset an ex.ception condition. Finally, after transmission of the fu-st command frame into 
the queue following an Activate command data transfer, each succeeding command frame must be trans­
mitted \.vithin 256 microseconds of the preceding command frame. until an end of queue designator is trans· 
mitted. 
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2.10 Responses and Data From an IBlVl 5251 lVlodel 11 

The PoU and Activate Read commands will respond in 45 ::I: 15 microseconds. The pon or activate read 
response time is me:uured from the time the parity bit is received at the station untU the sync bit of the flfst 
response frame is transmitted. Data transfers from an IBM 5251 model 11 at 1.0 :\tHz (::: 2%) data bit rate. 
The inter-frame interval may be adjusted from zero to approximately 240 microseconds in increments of 8 
microseconds with the set mode command. . 

The station will be capable of responding with the proper scan code available in its status response in no 
greater than 40 milliseconds after a key is depressed when no other keys are stored in the station. 

2.11 Command Execution 

\Vhen an command requiring an activate command is decoded, an IBM 52S 1 model 11 will indicate "not 
busy" within 1 millisecond. 

2.12 Performance lVIeasurement 

Factors that influence systemperfonnance at the IBM 5251 model 11 to controller interface include the fol .. 
. lowing. 

1. The time that a station is busy executing a command. This should j:)e minimized for optimum perform.­
ance. 

2. The interpoll interval while waiting for a nonbusy status. This interval should be minimized for . 
optimum performance. 

3. ThecontroUcr reaction time once a nonbusy poU response occurs, such as the time inten'al until the 
next command is transmitted. This time should be minimized for optimum performance. 

4. lnterframe fUi time should be minimized. 

S. Selection of proper command streams to implement the desired function. 

6. Degree to which controller has overlapped processing time with respect to the station. It is recom­
mended that the controller perform concurrent processing with the station by interfacing with other 
stations or the host while the station is busy. 

The performance measurements that follow apply to an m~l 5251 model 11 when the following conditions 
apply: 

1. There is no outstanding feature status from a special feature device . 

• 2. The keyboard does not require servicing (no keystrokes). 

3. Herst is polling ~ith the Poll frame bit 9 off when waiting for a nonbusy state. 
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4. The fill count as specified in a Set Mode conunand is O. 

5. All data frames associated with a conunand are transmitted within 240 microseconds of conunand trans­
mission. 

6. Any command sent while the station is busy arrives before execution of the prior conunand is com­
pleted. 

7. Audible alarm is not in operation. and the station is between system available indicator sample times. 

8. No feature microprogram ROS is installed. 

9. The status switch is in the Normal position. 

The figures given here reflect the ma-ximum allowable time taken to execute the various commands once they 
have arrived in the work' queue of the display station. The observed response time may be unacceptable if 
more than one work station operating at maximum specifications is on the same line to a System enit. 

The following times are given in milliseconds. They represent maximum allowable execution times subject to 
the preceding assumptions. For the fU'St command in a given queue load, add 0.8 milliseconds. 

Set ;'\ofocle 
Reset to Dase 
Write Control Data 
Load Address Counter 
Load Reference Counter 
Load Cursor 
Write Data and Load Cursor 

Clear 

Search Attribute 

Search ~ull 

;\fove 
Insert Character 
End of Queue (EOQ) 

3.0 
1.8, then no response for approximately 4 seconds. 
3.0 
2.2 
2.2 
2.5 

3.2 for I character stored 
(2.0 + 1.600N) for ~ > I characters stored 
addressed to indicators: 4.0 

N is the number of b>1es cleared: 

2.0 + 0.054:": for I ~ ~ ~ 36 
3.5 + O.OI2N for 36 < :": ~ 2128 

1.9 + O.12~. where :--: is the number of bytes searched. For each 564 
bytes searched, add 2.5. 
3.3 + O.lSN, where N is the number of b>1es searched. For each 676 
bvtes searched, add 3.7. 
5: 1 + O.04N where ;\ is the- number of b\tes moved 
2.4 + O.O:WN where N is the number of b\leS shifted. 

0.75 when accompanied by other commands. 
2.3 when sent alone in queue. 

Time is measured until a non busy poll response is available. 
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2.12. I Preactivate Commands 

Each preactivate command has two times associated with it. The fU"St value gives the time to decode and 
execute the preactivate command itself (until busy drops), \vhile the second value is the maximum time that 
can occur after the Activate command and data transfer have completed, until the station can begin proc­
essing the next command. This latter time is referred to as "post-activate recovery" and is dependent upon 
the preactivate command issued and the length of the data transferred. 

2.12.1.1 Time In Milliseconds 

Command 
Read Data (Feature) 
Read Device ID (Base) 
Read Device ID (Feature) 
Read Immediate Field 
Read Registers 
Read Limits 
Write Immediate Data 

Preactivate 
9.3 
3.4 
9.3 
4.4 
3.0 
4.1 
4.0 

Post-Activate Recm'ery 
2.4 
2.4 
2.4 
2.4 
2.4 
3.0 
2.4 
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I 3.0 Printer Interface 

For information about physical characteristics of the twinaxial cable, cabling considerations, electrical inter· 
face. and description of the bit stream, refer to those topics in 1.0, "Physical Characteristics of the Twinaxial 
Cable" on page 1. 

For a list of the printers supported locally on twinaxial cable, see 3.5.2.1, "Printer 10 Word" on page 98. 

Throughout the text in this section, information pertaining to the 3812 pertains to the 3816 as well. There· 
fore, 3812 should be read as "3812 or 3816". 

Cable through is a feature on all printers except for the 4210, 4224,4245, and 3197.attachedprinters. The 
4210, 4224, 4245, and 3l97·attached printers use the ~·T·connector"to connect to twinaxial cable. The 
T ·connector provides cable through function. . All supported printers allow their twinaxial cable address. '9 

.~ be set, except those that do not have the cable- through feature. The 4224 an.d 4245 have address··selcctioO· 
~. bili' , . . .....'. . ... ' -.. . ... , ,,,,. -.-. ~' .. 

capa ty.' . 

3.1 Protocols and Synchronization 

The printer will never initiate a transaction to or from the attaching controller. All such transactions are 
explicitly initiated from the attaching controller via a command. The flow is in half duplex. Some typical 
flows are shown in the charts that follow. 

Legend 

• .. Bit and frame synchronization generated by the driver/receiver logic (line turnaround). This is gen­
erated by the controller whenever a new command frame is to be sent. A line turnaround is generated 
by the printer when a response to the controller is required. 

# =: Data stream tennination dcl.i.mlter identified by the transmission of a printer address of all ones. 
This terminates a message and conditions the printer to expect a synchronization series next. 

-. > = Indicates the exchange of one 16-bit frame in the indicated direction between the printer and the 
controller. 
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I PoU for Status 

Controller 
PoU-

• 

Printer 

••••••••••••••• - ••••• --.......... ---•• > 

-Status byte 1 
< •• --......................... --.... . 

Status byte 2# (not sent until 
a Set Mode command is received) 

< --•• -.-.~ ..... ---•• -----.-.-.-•• -----

I General Command to Printer 

Controller Printer 
Command- (each command must be 
preceded by bit and frame 
synchronization) 

•••••••••••• --_ ••• _-_ ••• _ ..... -..... :> 

I Write Data 

Controller Printer 
W rite data-

... _ ....... ---..................... -- > 

Activate write-
•••••••••••••.••••••••••••••••• -_ •••• > 

Data 
•• ----_ ••• _-----_._--.... _.-_ •• --_ ••• - > 

# Data 
................... -_ •.•• -.•. --.-•... > 

Note: PoU commands must be issued and a nonhusy, no-exception status received between the Write and 
Activate Write commands. 
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3.2 Frame Characteristics 

The frame fonnat for commands and data to or from the printer is a fix.ed 16·bit frame. The general format 
follows. 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 P:trity bit: set for even parity in the frame 

"".5.6 Printer Address 

7·14 command or data 

15 Stop bit; :u\vays 1. 

Figure 67. Printer frame format .. 
• Bit 3 is the parity bit and is set to ensure even parity in each frame. When a line parity error is dl!tected 

by the printer, no more commands are ex.ecuted. and no responses made until a valid poll without a 
parity error is received. At that time a line transmission fault indication will be sent to the controller in 
the printer status byte. 

• Bits 4, 5. and 6 are the physical printer address. Valid addresses are 000 to 110. III is the end of 
message delimiter. A frame containing the 111 address causes the printer to ignore all following line 
signals until a bit synchronization/frame synchronization is detected after a line turnaround. 

• Bits 7 through 14 are unique to the type of frame and are defmed later. 

• Bit IS, the sync bit, is the least significant bit on the line and is always set to 1. 

3.3 Addressing and Commands 

3.3.1 Printer Addressing 

Valid addresses are 000 to 110 and III is the end of message delimiter for a given input cable. The fltSt 
frame following a line turnaround will be a command frame that contains a printer address used to select an 
individual printer. .-\.ny data frame associated with the command frame will be checked tor an end of 
message delimiter. 

If bit 14 is off iii the command frame, no following data fr:unes \ ... ·ill be processed by the printer. This allows 
single frame corntnands to be addressed to a specific printer. 

The last frame in a sequence of data frames will contain a station address of Ill. The intervening data 
frames need not contain the ~e address field as the command fr:une to cause the ~c printer to remain 
selected. 
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All response frames sent to the host by the printer, except the end of message frame, will contain the 
responding printer's address. 

3.4 Commands lVIatrix 

l11e following matrix shows valid commands for the printer. 

:"I:unc Bits i throu;:h 14 

Acth'ate Read 00000000 

Activate Write 00000001 

Clear 0001 0010 

E OQ Delimiter' 0110 0010 

Poll xx."tl 0000 
Read Device [D i3 0000 1100 

Read Status 13 1000 1000 

Reset 00000010 

Set :'vlode 0001 0011 

W rite Data 13 0001 1110 

Write Control Data 00000101 

Read \lu!tibyte 13 1000 1010 

Figure .68. Printer Command :\Intrix 

Only one command can be processed at a time. t:p to sixteen commands and data frames may be placed on 
an internal work queue. 

Command frames must be preceded by a line turnaround (bit and frame synchronization sequences) or by 
another command frame (possibly with intervening data frames) that was preceded by bit and frame synchro­
nization sequences. See I A, "Station Addressing" on page 9 for more infonnation. 

13 Requires an associated act,ivale command. 
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3.5 Specific Cominand Formats 

3.5.1 Poll Command 

Bit Purpose 

0.1.2 rill bits: always zero. 

3 Parity bit: set for even parity in the frame 

~.5.6 Printer Address 
7 Reserved: set to 0 

8 Reset line parity error 

9 Acknowledge bit (ACK) 

10-14 Poll conunand: 10000 

15 Stop bit: always 1. 

Figure 69. Printer Poll Commnnd 

TIus command is sent from the controller to the printer and initiates the transfer of two status words per 
poll. At power on time, a single frame (base status) response is made until a Set Mode command is received 
by the printer. 

Bit 7 should be set .to O. 

Bits 8 and 9 are defmed uniquely for this conunand. 

Bit 8 is used to acknowledge and reset the line panty error response bit in the fll'st response 'byte from the 
printer. This bit is not effective until a not-busy statu~ has been received at the controller. Normally, bit 8 
should be O. 

Bit 9 is u!\ed to acknowledge the last status transmission to allow new status to be sent. If bit 9 is at a 1 
value, updated response frames are sent whenever they become available, except for the real-time status bits; 

Real-time response, as used here, means that the response bits change independent of the odd/c\'cn response 
level bit. (See bit 14 in pon response byte 1.) Thc former response frame can be sent any number of times. 
All poll response bits are real-time status bits except for Cancel Request and Graphic Check in poll response 
b>1e 2. . 
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3.5.1.1 Poll Responses to the Controller 

The fll'st poll response frame is always preceded by a line turnaround (bit and frame synchronization pat­
terns). A fixed length. two-frame response is made to every Poll command after a Set Mode command is 
received by the printer. Before the Set :V10de command, only. a I-frame basic status is returnell to the con­
troller. In either case, the last frame of the response contains a station· address of 111 to designate the last 
message frame. 

The base response frame is returned 45 (:!: 15) microseconds after reception of the last bit in the Poll 
command (turnaround). Poll response frame 2 is returned after the fill delay specified by the host in a Set 
!\tode command. 

3.5.1.1.1 Poll Response Frame 1 (Base Response Frame): The fll'st frame in the response contains basic 
!:tatus information. 

Bit Purpose 
0.1,2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4,5,6 Station Address. If the fll'st response byte is the only one sent, the station address is Ill; if 
both response bytes are sent, the station address in the first frame will be the printer 
address and the station address in the second frame will be Ill. 

7 Busy 

8 line parity 

9 Cnit not available 

10 Outstanding status 

11-13 Exception status 

14 Eyeniodd response lever 

15 Stop hit: always 1. 

Figure 70. Printer Poll Response Frame I 

3.5.1.1.1.1 Poll Response Bit 7 - Busy Status: 

o == ~ot busy (work queue empty) 
1 = Busy (work queue not empty or activate received) 

Bit 7 is a real-time response bit (it is updated continuously) and bit 14 of the frame need not be tested fll'St 
to fl.l1d if tlus bit has been updated. Once the fll'st ""ork queue entry has been received by the printer, a Poll 
command received immediately afteN'ard would have a busy base response status. A non busy, no­
exception, no-line parity error status response must be received before issuing any activate command. 

Busy is reset to 0 when all commands have been executed and the queue is available for commands. 
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3.5.1.1.1.2 Poll Response Bit 8 - Une Parity: 

o = No line parity error detected 
I = Line parity error detected 

Bit 8 is a real-time response bit (updated continuously). .It is set immediately when invalid frame parity is 
detected in a frame that has been received. The parity expected is even parity over bits 3 through. 15 of every 
frame. Because the station ID field might be invalid as a result of a parity error, every station that detects 
the invalid parity frame, regardless of the address field content. indicates an error. In a multidrop environ­
ment. several but not necessarily all stations along one cable might detect the invalid parity frame. 

Once a line parity error is detected by a station. that station will stop the execution of outstanding com­
mands and will not accept any following commands until a status response indicating a line parity fault has 
been sent and acknowledged by being reset. This allows the station controller to determine the station's 
status at the time the line parity error was detected. 

The controller can reset bit 8 by issuing a Poll command that has frame bit 8 on. The command will not 
reset the line parity error bit if the printer is busy when the command is received. 

3.5.1.1.1.3 Poll Response Bit 9 - Unit Not Available: 

o = Unit available 
I = Cnit not available 

If this bit is a O. it i.ndicates that the printer is available for a customer job (no error conditions have been 
detected in the printer mcchanism, the paper is properly installed. and the Start switch has been pressed). 
The Ready light on the printer control panel corresponds to the unit available status condition. Bit 9 on 
corresponds to the Ready light being ofT. Bit 9 would be a I if: 

• Power on sequence is complete but the Start switch has not been pressed 
• The Stop switch has been pressed 
• An end of forms condition has been detected 
• A hard printer error was detectcd 
• A graphic error has occurred and the stop on error option is selected 
• A Reset command has been received 
• A bell control character has been received 

Bit 9 is a real-time response bit (updated continuously). 

3.5.1.1.1.4 Poll Response Bit 10 - Outstanding Stalus: If this bit is a 1. outstanding status is available and 
can be obtained by issuing a Read Status command. 

The outstanding status bit is reset by successful completion of the Read Status command. The bit is held ofT 
by the printer until a Write Control Data command with the reset outstanding status bit on is received. The 
Write Control Data command resets the Read Status byte and enables the outstanding st~tus bit in the poU 
response status. 

Bit 10 is a real-time response bit (updated continuously). 

SOle: Tlus bit is never set for 319i-attachcd printers. The 319i can only detect printer hardware errors 
through the PC parallel interface and will report them to the controller as Unit ;-';ot Available. 
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3.J.l.l.l.J Poll Response Birs 1l·J3 - Exception Slatus Condition: Exception status conditions are indicated 
in Poll responses as soon as they are detected, without changing response levels (real time bits· see 
3.5.1.1.1.6, "Poll Response Bit 14· Even/Odd Response Level" on page 93) .. 

Bits 11 through 13 are encoded as follows. 

It 
o 
o 
o 
o 
I 
1 
1 
I 

tl 
o 
o 
1 
1 
o 
o 
1 
1 

13 
o 
1 
o 
1 
o 
1 
o 
I 

Figure 71. Printer Exception Status Codes 

l\Jeaning 
No exception Stlltus 
Activate lost (parity) 
Invalid activate 
(reser .... ed) 
Invalid comm3Dd 
Input queue or storage OVelTUn 
Reserved 
Power on transition 

\'Vhen exception conditions occur, processing of commands in the command queue is stopped and the queue 
is emptied, without exception, of the commands remaining in the queue when the exception condition was 
detected. After an exception condition occurs. only the Poll. Set ;\tode. Reset. and Write Control Data 
commands will be processed until the exception status is reset. The Write Control Data command will not 
be processed if the exception status was power-on transition. The Sct Mode command will be processed 
only if the exception status was power-on transition. . 

. Exception status conditions are reset by issuing a Write Control Data command with bit 12 in the I state in 
the data frame that follows the Write Control Data command. The controller C3D determine if the reset 
occurred by checking fornot·busy status after tbe Write Control Data command is issued and noting the 
absence of exception. status. If the exception status remains. try the Write Control Data command again. 
The power-on transition exception status is reset by issuing a Set !\.tode command. 

Invalid activate status is caused by the wrong type of activate command (a Activate Write command fol­
lowing a Read Status command. or a Activate Read command following a Write Data command, or by an 
activate command being sent without a preceding pre-activate command). 

Activate lost status is caused by a line parity error 

1. on an input frame from the controller on an Activate. command. or on the data 

2. on a pon command follo'wing a Write Data or Read Status command. or immediately following an Acti­
vate command 

3. any time bad parity occurs on the line after a Write Data or Read Status command has been received 
and before the associated Activate command has been completely processed. 

The controller uses the status to determine the restart point for error recovery procedures. The recovery 
procedure in the Case of a Write command is to resend the entire sequenc~ of Write command, Activate 
\\Trite command. and the data. For a Read Status command the recovery procedure is torcsend the Read 
Status and Acti'w'ate Read commands. For error logging and reponing. this bit is combined -with bit 8 (line 
parity check). 

The invalid command exception status results when the printer receives a command bit combination that is 
not defmed in the command set. An interval longer than 240 microseconds between frames in multiple· 
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frame commands (set mode or write control data) might cause invalid command exception status. Any 
command other than a .Poll, Reset, or EOQ between a Read or Write command and its associated Activate 
command will also cause invalid command exception status:" .... ~. 

The input queue or storage overrun condition occurs when more than 16 commands and associated data 
frames have been sent, or when an attempt is made to store data beyond the user-accessible storage limits ..... 

.. 

The power-on transition exception condition is returned as a result of a Poll command received after power 
is turned on, after processing a Reset command. or after a Test-to-Normal transition of the Status switch. 
When tltis condition occurs, the base status frame is the only frame sent in response to a Poll command. A 
Set ~tode command must be received before this condition is reset. After the Set Ytodc command has been 
processed. the response is 2 frames long .. 

3.5./././.6 Poll Response Bit /4 - £venjOdd Response Level: Successive Poll commands received before the 
printer has updated a complete new response causes retransmission of the former status. 

The controller distinguishes new from former status by using bit 14. The flfSt response after power on is 
from response level O. 

The controller allows level transitions to occur by setting the ACK bit (bit 9) on in the Poll command. The 
maximum time for level-switching is 8.16 seconds. If a new response is available for controller access when a 
Poll command with ACK bit (bit 9) on is received, the new level is sent and bit 14 will be changed from the 
last poll response. If a Poll command is received with ACK off. or a new level is not available, the old level 
will be sent and bit 14 will not be changed. The former response status can be sent any number of times. 

Real-time status bits are not affected by response level transitions. All poll response bits arc real-time status 
bits except for Cancel Request and Graphic Check in pon response b}1e 2. . 

• 
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3.5./.1.1 Poll Response Frame 1 

Bit Purpose 

0.1,2 Fill bits: ahvays zero. 

.3 Parity bit: set for even parity in the frome 

4.5,6 Station Address. Always III to indicate that this is the last message frame. 

7 Invalid SCS control code 

8 Invalid SCS parameter 

9 Receive buffers full 

10 Print complete 

11 Cancel request 

12 Print mechanism not ready (5256 only) 

13 End-of-fonns 

14 Graphic check (unprintable character) 

15 Stop bit: always 1. 

Figure 72. Printer Poll Response Frame :2 

3.5.1.1.2.1 Poll Response Frame 2 Bit 7 - Invalid SCS Control Code: 

o = :"0 invalid control code detected 
1 = Invalid control code detected 

When bit 7 is in the 1 state, an invalid control code or an exception condition (EC = 1 or 3) has been 
detected in the standard character string data stream and the attaching system has specified a terminate con­
dition. This bit is reset upon receipt of a Clear or Reset command. 

This bit is a real time bit that is not dependent on the state of bit 14 in the first poll response byte. 

3.5./.1.2.2 Poll Response Frame 2 Bit 8 - Irrvaiid SCS Parameter: 

o = :-':0 invalid parameter detected 
1 = Invalid parameter detected 

This bit can be active only for the multiple·byte fonnatting control sequences: print position and fonnat. If 
the bit is "on", an invalid parameter code or a parameter outside the specified range was detected. 

This bit is a real time bit that is not dependent on the state of bit 14 in the fl!st poll response byte. 

3.5./.1.2.3 Poll Response Frame 2 Bit 9 - Receil;e Buffers Full: 

o = Receive buffers are not full 
1 = Receive buffers are full 

When the bit is "on", bollil input receive buffers are full. :-':0 write data can be received until this bit goe~ 
"off' indicating that a buffer is available. The bit is used by the controller to determine \vhen data can be 
sent to the printer. 

Tlus bit is a real time bit that is not dependent on the state of bit 14 in the fl!st poll response byte. 
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3.5.1.1.2.4 Poll Response Frame 2 Bit 10 - Print Complete: 

o = Printing is in progress 
1 = Printing is complete 

When this bit is off, the printer is either printing or formatting data to be printed or the printer is unavailable 
for some other reason. . 

When the bit is "on", the printer has fmished printing all the data that it received (both receive buffers and 
both print buffers are logically empty). 

Detecting the Activate Write command from the controller resets the print complete bit. 

In addition to completing the printing of aU input data, the power on reset, Clear command, or the Reset 
command turns on the print complete bit. 

This bit is a real time bit that is not dependent on the state of bit 14 in the fll'st poll response b)1e. 

The 4210 sets this bit when it receives the print data, not when it fmishes printing the data. 

3.5.1.1.2.5 Poll Response Frame 2 Bit II - Cancel Request: 

o = ~o cancel request 
1 = Cancel request 

This bit, if on, indicates that the Cancel key on the printer was p~ssed and requests that the print job in 
process be cancelled. The only action by the printer is to pass the request to the controller . 

. The normal response to cancel request is a Clear command that stops printing and clears the receive and 
print buffers. 

nit 11 is reset by the acknowledgement bit being on in the next Poll command. Also, a Reset command or 
a power on reset turns off the cancel request. 

This bit is dependent on the acknowledge bit (bit 9) of the poll command and on the even/odd response 
level bit (bit 14) of the fmt poll response byte. Poll commands without the acknowledge bit set \vill return 
the previous value of this bit. 

3.5.1.1.2.6 Poll Response Frame 2 Bit /I - Print J'l-Iechanism Not Ready (5256 only): 

o = Print mechanism ready 
1 = Print mechanism is not ready 

The bit 12 status; condition is caused by a printer voltage being out of tolerance or by a wire check status 
condition. . 

A Reset command, a power on reset, or pressing the Stop switch turns off bit 12. 

This bit is a real time bit tbat is not dependent on the state of bit 14 in the fll'st poll response byte. 

Printer inlerfllce 95 

• 



3.5.1.1.2.7 Poll Resporue Frame 2 Bil 13 - End-Of Forms: 

o = No end-of-fonns condition detected 
1 = End-of-fonns condition has been detected 

The bit indicates that :m end-of-fonns condition has been detected. A Reset command. a power-on reset. or 
pressing the Stop switch resets bit 13. 

TIus bit is a real time bit that is not dependent on the state of bit 14 in the flrst poll response byte. 

3.5.1.1.2.8 Poll Resporue Frame 2 Bit 14· Graphic Check: 

o = ;.,/0 graphic check detected 
I = Graphic check detected 

When this bit is on. an unprintable character was detected in the data stream. :md option 3 (which specifies 
reporting the error status) had been selected by using a set graphic action format control code. 

The acknowledgement bit being on in the next Poll command, a Reset command, or a power on reset will 
reset the grapluc check bit. 

Tlns bit is dependent on the ackno\vledge bit (bit 9) of the poll comm:md and on the evenlodd response 
level bit (bit 14) of the ftrst poll response byte. Poll commands without the acknowledge bit set will return 
the previous value of this bit. 
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3.5.2 Read Device 10 ·Command (Code = 01100) 

This command starts the transfer of one data word from the addressed device. The device 10 word from the 
base contains information about the characteristics of the station. Other special feature devices return an 10 
word with thedc\'ice characteristics of the installed special feature. If a special feature device is not installed. 
bits 7 through 14 of the returned frame are zero. A Read Device 10 command to the model ID should not 
be sent to printers. 

An Activate command is needed before data transfer will start 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

..\.5.6 Printer Address 

7.8.9 Device Address (000 for base printer) 

10·14 Read Device I D Command: 01100 

15 Stop bit; always 1. 

Figure 73. Printer Read Device 10 Command 

Printer Interf:lce 97 



• 

3.5.2.1 Printer ID Word 

The response to a Read Device ID command to the base feature· address of a printer device follows. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

.3 Parity bit; set for even parity in the frame 

4.5.6 Always III (end of transmission) 

i-14 dC\'ice ID ..• 

15 Stop bit: always I. 

Figure 74. Printer ID Word 

The device ID has the fOllowing meaning. 

Bits 7 and 8 of the response frame (bits 0 and 1 of the device ID byte) are the printer model ID bits. They 
have the following meanings. 

00 ;\Iodel 1 (model .2 for 4214 model 2, 4210, and .3197-attached printers in 4214 model.2 emulation 
mode) 

01 ;\lode1 2 
to )..lodel .3 (or 4245) 
11 )..lodel 4 

Bits 9·and 10 of the response frame (bits .2 and .3 of the device ID byte) are the station type bits. They have 
the following meanings. 

00 Display 
01 Reserved 
10 Printer 
11 Reserved 

Bits 11 through 14 of the response frame (bits 4 through 7 of the device ID byte) are the printer type bits. 
They have the following meanings. 

0000 5:256, 5262 (5262 emulates 5256 model 3). 4245 (in 5256 model .3 emulation mode), or 
.3197-attached printers (in 5256 model .3 emulation mode). 

000 I reserved 
001 f) reserved 
0011 4:34 
0100 5224 model 1 or model 2 
0101 4245 (in native mode) 
0110 5224 model 12 
0111 reserved 
1000 5225 models 1, 2, 3. and 4 
I un I reserved 
1010 5225 models 11 and 12 
lOll 4224 
1100 4214 model 2,4210, or 3197-attached printers (in 4214 model 2 emulation mode). 
1101 5219 model D, 3812, or 3816 
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1 11 0 reserved 
1111 reserved 

Note that displays always return X'C2' . 

.. - .: 
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3.5.3 \Vrite Data Command 

Bit Purpose 

0.1.2 Fill bits: always lero. 

3 I Parity bit: set for even purity in the frame 

~.5.6 Printer Address 

7·14 W rite Data Command: 00011110 

15 Stop bit: always 1. 

Figure 75. Printer Write Data Command 

This command causes the printer to store all the data words following the next Activate Write command. 
The Activate Write corrunand must not be issued~ntil a not-busy, no-exception status response is made to a 
Poll command. The data frames can follow the activate command immediately. 

See 3.5.5.1, "Activate Write Corrunand (0000 0001)" on page 102 for the format of the data frames used to 
transmit data to the printer. 
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3.5.4 \Vrite Control Data Command 

Bit Purpose 

0.1.1 Fill bits: always zero. 

3 Parity bit; set for eyen parity in the frame 

4.5.6 Printer Address 

7·14 Write Control Data Command: 00000101 

15 Stop bit: always 1. 

Figure 76. Printer Write Control Data Command 

3.5.4.1 Data Frame for Write Control Data Command 

Bit Purpose 

0.1.2 Fill bits; always zero. 

.3 Parity bit; set for even parity in the frame 

4.5.6 End Of ;\.tessage (Ill) 

7·10 reserved • set to zero 

11 All but 4224: reserved· set to zero. 

On the 4224, 

• o = Do not reset outstanding multibyte status flag 
• 1 == Reset outstanding multi byte status nag 

12 Reset Exception Status 
-. . .. 

• o = Do not reset exception status .. 
• 1 = Reset exception status 

.. . 

13 Reset outstanding status .-

• o = Do not reset outstanding status 
• 1 = Reset outstanding status 

14 reserved • set to zero 

15 Stop bit; always 1. 

Figure 17. Data Frame for Printer Write Control Data Command 
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3.5.5 Activate Commands 

An Activate Read or an Activate Write command is inserted between a block data transfer command and 
the data frames that follow it. 

The following are block transfer commands. 

Read Status 
Write Data 
Read Device ID 

Poll commands must be interjected after the data transfer command to wait for a not.busy, no-exception­
status response. Only the End Of Queue delimiter command can be inserted between a block transfer 
command and its associated activate command. 

After a not-busy. no-exception status is returned to the Poll command, the activate command is issued to 
start the data transfer. When the activate command is received. busy status is returned until the post-activate 
processing is completed. 

If an Activate Read command is received while the printer is busy or has exception status set, no response is 
made. If an Activate Write command is received under the same circumstances, no data is accepted or 
stored . 

. The wrong type of activate command causes invalid activate exception status to be retl:1rIled. 

3.5.5.1 Activate \Vrite Commarad (0000 0001) 

Bit Purpose 

0,1.2 Fill bits; always zero. 

3 Parity bit: set fot even parity in the frame 

4.5.6 Printer Aduress 

'·14 Activate Write Command: 00000001 

15 Stop bit: always 1. 

Figure 78. Printer Activate Write Command 

This command is used after a Write Data command to transmit the data fram~s that follow it. The 
command must not be issued until after a not-busy, no-exception-status response to a Poll command. lbe 
Activate Write command resets the print complete bit in poll response byte 2. 

3.5.5.2 Data Frame for the Write Data Command 

10' Ci2sn 10 S!.16. S;38. 102 AS;400 Attachment Information 



Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame ,"' .-

4,5,6 The last data frame contains III (end of transrit.ission)~ All other data fr31Iles contain the 
... " 

printer address. .. ' ' . ,4_,_ '. 
7·14 data byte .. , , ,-

IS Stop bit; always 1. ,-." -

Figure 79. Data Frame for Printer"Write Data Command 

The data can be any length up to ~S6 characters (the size of an input buffer). If more data frames are sent 
than can be stored in the input butTer. the input queue or storage overrun status is returned to the controller. 
,The overrun data is not stored. Two input butTers are used alternately_ Data is formatted for printing from 
one while the other is available to be loaded from the controller. Data from a single Write Data command 
goes into only one print butTer. 
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3.5.5.3 Activate RC:ld Comm:lnd (0000 0000) 

Bit Purpose 
0.1.2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Printer Address 

7-14 Activate Read Command: 00000000 

15 Stop bit; always 1. 

Figure 80. Printer Activate Read Command 

This command may be issued only after a not-busy, no-exception-status response to a Poll command. 

This command is used after a Read Status command to cause the response byte to be returned. See 
3.5.7, "Read Status Command" on page 106 for the format of the returned data frame. 

This command is used after a Read Device 10 command to cause the response byte to be returned. See 
3.5.2, "Read Device 10 Command (Code = 01100)" on page 97 for the format oftbe returned data frame. 

Read Activate is also used to receive data after a Read ytultibyte command. See 3.5.10, "Read :'vlultibyte 
Command" on page 114 for the format of the returned data frame. 
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3.5.6 Set Mode Command 

Bit Purpose 

0,1.2 Fill bits; always zero. 

.3 Parity bit: set for even parity in the frame 

4.5.6 Printer Address 

7·14 Set ~lode Command; 00010011 

15 Stop bit: always 1. 

Figure 81. Printer Set 'lode Command 

The Set Mode command causes the printer to accept one mode control word. The command must be 
issued before a two·frame response to Poll commands is made by the printer. Only Poll command or a 
Reset command will be accepted by the printer before the Set i\lodc command is sent. 

:'vlode Control Data Frame 

Bit Purpose 

0.1.2 Fill bits: always zero. 

.3 Parity bit: set for even parity in the frame 

4.5.6 Station Address or End Of ;\lcss::tge (111) 

7·11 Fill Count 

12·14 000 

15 Stop bit; always 1. 

Figure 82. Printer 'tode Control Data Frame 

The fill count bits, 7 through 11. specify, in binary, the number of times an g·bit fill increment is repeated 
between consecutive frames. The maximum value is .30. If.31 is specified, only 30 are transmitted. 

Bits 12, 13, and 14 are reserved and should be set to 000 . 

• 

Printer Interface 105 



3.5.7 Read Status Command 

Bit Purf'C)5C ., 

0.1.2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frome 

4.5.6 Printer Address 

7·14 Read Status Comm::md: 1000 WOO 

15 Stop bit: always 1. 

Figure 83. Printer Read Status Command 

This command stans the transfer of one status word from the printer. The status word contains infonnation 
about the condition of the printer. An Activate Read command is required before the status word is sent. 

Successful completion of the Read Status command resets the outstanding status bit in byte 1 of the Poll 
response. 

• 

t 0(; '1'2c;n tn S136. S/38. 106 AS;400 Attachment Information 



3.5.7.1 Read Status Response Frame 

The status is reset by a Write Control Data conunand with bit 13 active. 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4.5.6 III (end of transmission) 

7-14 Outstanding Status 

IS Stop bit: always 1. 

Figure 84. Printer Read Status Response Frame 

Note: 3 I 97-attached printers (in either 5256 model 3 or 4214 model 2 emulation mode) will never tum on 
bit 10 in Poll Response Frame I and thus will never post an Outstanding Status. The 3197 detects printer 
hardware errors only through the PC parallel interface and will return Unit i'ot Available to the controller. 

• Bits 7 through 14 - Outstanding status (5256 only) 

Bit 7 .. Wire check 
Bit 8 .. Slow speed check 
Bit 9 .. Fast speed check 
Bit 10 .. Emitter sequence check 
Bit II .. No emitter pulses 
Bit 12 .. Overrun error 
Bit 13 ... Fonns stopped 
Bit 14 ... fonns position check 

• Bits 7 through 14 - Outstanding status (5262 only) 

Bit 7 .. Hammer Fire Check 
Bit 8 .. not used 
Bit 9 ... Band Synch Check or Print L'nit Open 
Bit 10 .. Band Cp To Speed Check 
Bit 11 ... Band :"vlotor Control Check or Thermal Check 
Bit 12 .. Ribbon check 
Bit 13 .. Carriage Check 
Bit 14 .. Paper Clamp Check 

• Bits 7 through 14 - Outstanding status (4245 in 5256 model 3 emulation mode only) 

Bit 7 • I iammer Fire Check 
Bit 8 ... 'not used 
Bit 9 ., Band Synch Check or Band Image Error 
Bit 10 .. Band t.:p To Speed Check 
Bit II .. Printer Control Check 
Bit 12 .. Ribbon check 
Bit 13 .. Carriage Check 
Bit 14 .. Fonns Check 

• Bits 7 through 14 - Outstanding status (5224 only) 
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X'11' = Machine check 
X'3r, X'32', X'3S', and X'36' = Print check 
X'4I', X'42', X'4S', and X'46' = Forms check 
X'SI' = ~lachine check 
X'83', X'84', and X'8S' = Print check 
X'89' = Ribbon check 

• Bits 7 through 14 - Outstanding status (4234 only) 

X' 11' = Print Adapter Timeout 
X'.38' = Print Adapter Overrun or Emitter Check 
X'41' = Forms Jam 
X'43' = Forms Driver Check 
X'48' = Stepper ;\lotor Timeout 
X'8I' = Po\ver Supply Failure 
X'8S' = Hammer Coil Open 
X'86' = Hammer Driver Check or llammer Driver Shorted 
X'87' = Coil Protect Check 
X'88' = Ribbon :\lissing, :--1ot Seated, Synch Check, or Driver Check 

• Bits 7 through 14 - Outstanding status (5225 only) 

X' II' = ;\.1 achine check 
X'3l', X'32', X'34', X'3S', X'36', X'3S', and X'39' = Print check 
X'4!', X'42', X'43', X'4S', X'46' .. and X'48' = Forms check 
X'8!, = Machine check 
X'83', X'8.+', and X'8S' = Print check 
X'86' and X'87' = ;'vlachine check 
X'SS' = Ribbon jam 
X'89' = Ribbon check 

• Bits 7 through 14 - Outstanding status (5219-0 only) 

X'II' = :\lachine check (control processor failure) 
X'12' = Machine check (internal communication failure) 
X'3!, = Esc:J.pement failure 
X'32' = Print check (selection failure) 
X'33' = Print check (hammer/ribbon failure) 
X'41' = Forms check (index/automatic sheet feed failure) 
X'.+7' = Paper jam 
X'58' = End of ribbon 
X '66' = Data stream exception class 1 

Class 1 exceptions indicate that a loss of text or textual meaning may result. ;VIost of these errors 
occur when a printer datastrcam control has an error; these are noted in 3.6, "Control Character 
String" on page 116. Other situations are 

l"nsupported or unrecognized single byte control 
Text line length e:"<ceeds width established by SPPS and automatic new line is not active (SIIF). 
~o line ending code in data stream and formatting buffer full ~ the line is processed as a panial 
line 

X'67' = Data stream exception class 2 
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Class 2 exceptions indicate that a change from the intended appearance of the text may result. ~Iost 
of these errors are noted in 3.6, "Control Character String" on page 116. The other condition for a 
class 2 exception is an attempt to print beyond the page depth with automatic form feed deactivated. 
X'68' = D:!.ta stream exception class 3 . 

Class 3 exceptions indicate an error in a multibyte control that may have an indeterminate effect on 
text. These are detailed in 3.6, "Control Character String" on page 116, Another condition that 
causes class 3 exceptions is an invalid or unsupported multibyte control. 
X' 69' = Data stream exception class 4 

Class 4 exceptions indicate an error in a multibyte control parameter. These errors are detailed in 
3.6, "Control Character String" on page 116. 
X 'SI' = Cover unexpectedly opened 

• Bits 7 through 14 - Outstanding status (3812 only) 

X'Il' = Machine check (control processor failure) 
X'47' = Paper jam 
X'66' = Data stream exception class 1 
X'67' = Data stream exception class 2 
X'6S' = Data stream exception class 3 
X'69' = Data stream exception class 4 
X'SI' = Cover unexpectedly opcned 

There are "intervention required" status conditions for the 3812 that do not map onto existing 5219-D 
status byte values. For these conditions, the 3S12 will indicate C nit ~ot Available. but not set the Out­
standing Status bit. These conditions are 

Out of Toner 
Remove Prints 
S~op Key Depressed 

See the 5219-D Outstanding Status description for an explanation of the various exception classes. 

• Bits 7 through 14· Outstanding status (4214 ;\'lodel 2 and 4210 only) 

X'3r, X'32', and X'3S' - Print check 

• Bits 7 through 14· Outstanding status (4224 only) 

X'lx' :\Iachine Checks 
X'3x' Print Checks 
X'41' Forms Jam, Paper Insertion Error, or Overcurrent 
X'42' :-':0 Drive 
X'43' Open motor or fuse 
X'44' through X'4F' Other forms checks 
:"('60' AcknowlcUgement Reply Pending. This means that a Read :\lultibyte command must be sent 

to retrieve Acknowledgement Reply data. Reset Outstanding Status' in the usual way. The 4124 
will not accept any more data until the host acknowledges the reply data by Write Control Data 
that resets the Outstanding yIultibyte Status flag. 

X'SO' Machine check 
:"('81' :Vlachine check 
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Machine check 
Print cheek 
Print check 
Print check 
Machine check . 
l\ lachine check 

X'82' 
X'8Y 
X'84' 
X'85' 
X'86' 
X'S1' 
X'S8' 
X'S9' 

No ribbon installed or ribbon not properly seated 
Ribbon motor overcurrent (possible ribbon jam) . 

• Bits 7 through 14· Outstanding status (4245 only) 

X '11' == Printer Adapter Check 
X'3I', X'32', X')4', X'3S', X'36' == Print Band Check 
X'38' == Hammer Check 
X'39' == Printer Control Check 
X'41', X'43' == Carriage Check 
X'4S' == Stacker Check 
X '46' == Forms Check 
X'8)' == Front Gale Open 
X'S4' == Band Image Error 
X'SS' == Ribbon Check 
X'S9' == ~ear or At Protection Tape End 

. ' 
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3.5.8 Reset Command 

Bit Purpose 

0,1.2 Fill bits; always zero. 

3 Parity bit; set for even panty in the frame 

4,5,6 Printer Address 

7·14 Reset Command: 00000010 

15 Stop bit; always 1. 

Figure 8S. Printer Reset Commnnd 

\Vhen the printer receives the Reset command it will 

• Finish printing any line that has been started 

• Perform an initialization sequence 

The Reset command can be issued at any time, but the caution in the note that follows must be observed. 

I:\IPORT A~1 NOTES 

Notes: 

/. The controller must use this command carefully because the primer error indications are an import am part 
of the printer maintenance philosophy and are used by both the customer and IBM service representative. 
The Reset command will destroy the printer error indications. 

2. A console error message should be displayed and an indicator at tlte printer turned on so that tlzeoperalOr 
will know why the primer stopped and that the paper is probably not aligned at the correct starting paim. 
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3.5.9 Clear Command 

Bit Purpose 

0.1,2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frame 

4.5.6 Printer Address 

7-14 Clear Command: 00010010 

15 Stop bit; alW:loYs 1. 

Figure 86. Printer Clear Command 

This command clears ::ill buffers. No extra forms motion occurs as a result of this command. An indicator 
turns on if the printer is not ready. ... 

There will be no change to the current line counter and no change to the SHF. SVF, and SGEA formats 
sent at initialization time. 

The 4210 does not clear buffers until after all data in its internal buffers has been printed. 

For 3197 -attached printers; if CLEAR is received while printing is in progress. printing will continue to the 
next valid line delimiter. Data in the receive buffers of the 3197 prior to reception of the CLEAR command 
will be cleared as will the contents remaining after the next valid line delimiter. 

3.5.9.1 Clear Command on 4224 

For the 4224 printer. Clear does the following. 

• Reset all multi-b)1e 4224 commands across multiple buffer boundaries. 

• Does not change character patterns previously loaded. 

• Docs not change Ready or Forms indication. 

• ;\lakes an indication to the operator that a Clear command has been received if the unit is not av:illable 
(not ready). Pressing Stop on the printer will tum off the Data Cleared indicator. 

• Print and Receive buffer handling 

If Clear is received and printing is not in progress, no more printing will occur. The recei\'e and 
print buffers will be cleared and the Print Complete bit in Poll Response byte 2 will be set on upon 
completion of the Clear command processing. 

If Clear is received while printing is in progress, printing will stop and data in the receive buffers 
prior to reception of the Clear command will be cleared. :loS will the contents remaining in all other 
internal printer buffers queued for printing. The Print Complete bit in Poll Response bj1e 2 will be 
set on upon completion of the Clear command processing. 

• Print Position 
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The current horizontal print position will be changed. The print mechanism will be moved to the 
left most print reference and will synchronize data received after the Clear command with this hori­
zontal reference. 

, .. -.~. ".-I ........ --'-"'--.• ~ ... "" ...... __ , ...... _._ .. _~ ...... ~ ._', ~ 

The host must send a Set Home State 4224 command following the Clear command, 'b~iore'-a:tiempting "to 
print any further data. Failure to do so will produce unpredictabie results; llowever, in most cases, an error 
will be sent to the host via the Acknowledge Reply. .. ',. ' - ., .. -_.- - ". 

I 
.;' .. 
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3.5.10 Read Multibyte Command 

Bit Purpose 

0.1.2 Fill bits; always zero. 

.3 Parity bit; set for even parity in the frame 

4.5.6 Prin ter Address 

7·14 i Read \luhibyte Command; 10001010 

15 Stop bit: always 1. 

Figure 87. Read :\1ultibyte • 4224 Only 

This command is for 4224 printers only. It prepares the printer to send 256 bytes of data to the host. The 
printer will send the data after it receives an Activate Read command. 

Tlus command should be used by the host when the host receives Acknowledgement Reply Pending from a 
4224. . 

The data transferred will be formatted as described in IBM 4224 Product and Programming Description, 
GC31· 2551. ... \11 bytes after the valid reply data will be zeros (X '00'). If the printer has no data to transmit, 
all 256 b}'1es will be zero. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

.3 Parity bit: set for even parity in the frame 

·U.6 Printer .\ddrcss; 'Ill' for last frame 

7·14 data byte 

15 Stop bit; always 1. 

Figure 88. Read \lultibyte Response Frames- 4224 Only 
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3.S.11 End of Queue Oelimiter 

Bit Purpose , ' - .~.~ '. " 

0.1.2 Fill bits; always zero. ' . ~ .. ~ ,'. 

3 Parity bit; set for even parity in the frrune 

4.5.6 Printer Address 

7·14 End of Queue Command: 01100010 

15 Stop bit: always 1. 

Figure 89. Printer End of Queue Command 

After this command is sent. only the Poll command will be accepted by the printer until a not·busy status is 
returned in response to a Poll command . 

. ' . 
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3.6 Control Character String 

The printer uses a SNA control character string subset for formatting all data. Protected fields or other 
non-printable fields must be removed by the controller. 

If a control has a list of printers, those are the only printers that the control is valid for. 

The controls described in this chapter are not valid for the 4224 printer. IBM 4224 Product and Program­
ming Description, GC.31-2551, contains information about the 4224 and its data stream. 

For the 5219-D and 3812 printers, the exception status values referred to do not mean the exception status 
value in the poll response. Exception status in this section. for 5219-D and 3812. refers to the exception 
classes defmed in the outstanding status byte. These values are denoted as "EC = value". See 
3.5.7.1, "Read Status Response Frame" on page 107 for more information. 

When no recovery action is given, the printer's recovery action is to ignore the parameter in error. When a 
control is sent at an incorrect time. the recovery is to ignore the entire controL When a control has an 
invalid length field, the recovery is to ignore the entire controL 

For printers other than the 5219-D, 3812. and 4224, invalid controls cause an Invalid SCS Control Code 
condition to be indicated in the poll command response; invalid control parameters cause an Invalid SCS 
Parameter in the poll command response. 

3.6.1 ASCII Transparent (ATRN) 

ASCII Transparent (ATR!'), X'03rm', is supported on(v on 3197-attached printers. When the ATR~ 
command is received. the 3197 sends the content of the command to the printer without any translation. 
This command allows direct host system control of the attached printer by using the ASCII data stream. 
The one byte parameter (rm) is the length of the command and data excluding the first X'OJ' b:te, 

3.6.2 Carriage Return (CR) 

Carriage Return (CR). X'OD', logically moves the print position horizontally to the effective left margin on 
the current line. If the current position equals the first print position. the function becomes a no-op. On 
5219- D. the print position is moved to the Effective Left ;\largin. On 3812. the print position is moved two 
pel to the right of the Effective Left Margin, 

3.6.3 New Line (NL) 

~ew line (~L). X'IS'. logically moves the print position horizontally to the effective left margin and verti· 
cally down to the' next line. If on the last line of a page, the print position is moved to the elTcctive left 
margin of the fast line of the next page. 

116 5250 to S;36. S138. 116 ASi400 Attachment Information 



3.6.4 Line Feed (LF) 

Line Feed (LF), X'2S', logically moves the print position vertically down to the next line. If on the last line 
of the pnge, the print position is moved to the corresponding print position on the fxrst line of the next page. 
Line Feed may also be referred to as "index". 

3.6.5 Form Feed (FF) 

Form Feed (FF), X'OC', moves the print position to the fItSt print line and the ft.rst logical print position of 
the next logical page. The default option for logical page length, if not specified by the Set Vertical Format 
control code, is 1 line. On the 3812, this causes the current page being defmed to be printed. 

3.6.6 Print Position (PP) 

Print Position (PP), X'34', is a 3-byte fonnat control character sequence that moves the logical print posi­
tion according to parameter values. Two parameters arc specified. One is a function parameter, the other is 
a value parameter. The function parameter is a single byte and follows the PP code. The value parameter 
follows the function parameter and consists of a I-b~1e binary number. The functions defIned by the func­
tion parameter are 

Absolute move or relative move 
Vertical move or horizontal move 

Valid parameters for absolute moves are equal to or less than the line or page length. If an Absolute Hori­
zontal Print Position control code with a value less than the current value is detected, the 5256 inserts a 
Carriage Return control code just before the Absolute Horizontal Print Position control code. It treats the 
Absolute Horizontal Print Position control code and the succeeding data as if it were a separate new print 
line. 

An Absolute Vertical Print Position control code that is less tban the current value results in an advance to 
the corresponding position on the next page. Specification of an Absolute Horizontal move to the present 
horizontal position, or the specification of an Absolute Vertical move to the present print line, will result in 
the function being no-oped. 

Valid value parameters for relative moves are those that specify a move to, but not past, the end of the line 
or page. A zero value is a no-opt 

\Vhen an absolute move is specified, the value parameter denotes a specific line or column number and the 
print position is moved to the line or column specified. When a relative move is specified, the logical print 
position is moved the number of lines or COIUIIUl increments specified relative to the current position. 

Synchronization .between physical and logical current lines \'lID be done as foUows. 

• Absolute position is based on the location of the paper when the printer becomes ready after a power on 
or a Reset command . 

• 
• \v11en the printer is stopped with the ready indicator off and with any paper motion switches pressed one 

or more t:mes. and the start switch is then pressed: 
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If the last forms movement resulted from a relative move control code, the nex.t print line will be 
printed at the present position. The next absolute move control code will put the forms back in 
sync. 

If the last forms movement was caused by an absolute move control cM.racter, the forms are moved 
to the original absolute position of the next logical page before printing. 

The following function parameters and the associated hcx.adecimal codes are 

Absolute horizontal CO 
Absolute vertical C4 
Relative horizontal C8 
Relative vertical 4C 

Invalid function or value parameters cause an exception condition (EC = 4) and cause the control to be 
ignored. 

3.6.7 Interchange Record Separator (IRS) 

Interchange Record Separator (IRS), X'IE', has the same function as new line (NL). 

3.6.8 Index Return (IRT) 

Index Return (lRT), X'33', performs the same function as the required new line (RNL) function. This 
corrunand is valid for the 5219· 0 and 3812 printeci only. 

3.6.9 Numeric Backspace (NBS) 

~umeric Backspace (NBS), X'36', performs the same function as the backspace (BS) function. This 
corrunand is valid for the 5219·D and 3812 printers only. 

3.6.10 Subscript (SBS) 

Subscript (SBS), X'38', causes a downward displacement on the print surface of one-half the single line dis­
tance. This corrunand is valid for the 5219·0 and 3812 printers only. 

On a 5219·0, mUltiple subscripts (or superscripts) without an intervening return to the baseline will not 
result in more than one half of single line distance displacement from the nominal baseline. However, the 
5219·D \villlogicaUy track the number of SBS (or SPS) commands encountered. An equal number of SPS 
and SBS commands will always result in a return to the baseline. If the number of SPS and SBS comrnanus 
are not equal. a "hanging half index" condition results. All following lines through the end of the page will 
be offset by one half line from the baseline. 

The 3812 can process any number of S BS controls on a line. 

If this contmand does not result in a downward displncement, an exception condition (EC == l) will be 
posted. This happens if there are multiple subscript controls on a line or if a subscript control is used on the 
last physical line of a page. 
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3.6.11 Indent Tab (IT) 

Indent Tab (IT), X'39', moves the print position to the right One tab stop and sets the effective left margin 
to tius position. If no tab stop is encountered to the right of the current horizontal print position. an excep­
tion condition (EC = 2) will result, and the print position is moved One space to the right. 

This command is valid for the 5219-0 and 3812 printers only. 

3.6.12 Required Form Feed (RFF) 

Required Form Feed (RFF), X'3A', performs the same function as the form feed (FF) control and restores 
the print position to the left margin. This command is valid for the 5219-0 and 3812 printers only. 

Or: the 3812, RFF causes the current page to print. 

3.6.13 Null (NUL) 

Null (NUL), X'QQ', is a no-operation. No graphic character is printed and no function is performed in the 
printer as the result of a null character. 

3.6.14 Bell (BEL) 

Bell (BEL), X'2F,causes the following. 

• All data preceding the BEL will be printed before executing the BEL functions. 

• All control characters preceding the BEL will be executed before executing the BEL function. 

• Printing will stop. 

• Formatting of the print data will cease. 

• Ready indicator will tum off. 

• "Unit not available" status will be returned in the poll response. 

• An attention indicator will tum on. 

• An audible alarm will sound if the feature is installed and not disabled by a switch. 

The alarm is silenced by activating the stop switch, the start switch, or the cancel switch . 
. ' . 

This control is ignored if the environment is word processing (SIC with an si of 1). 

The 3812, and the 52 I 9~ 0 in word processing mode, process this command as a.N LJL. 

On the 5219·0, BEL will only be done on the first pass of a line requiring multiple print passes. 

On the 4245, the BEL command is not supported and is treated as a no-op. 
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On 3I97-attached printers, the 3197 detects a BEL Command from the host but does not send any printing 
stop command to the attached printer. 

3.6.15 Transparent (TRN) 

Trnnsparent (TRN), X'35nn', allows printing characters whose binary representations are between X'OO' and 
X'3F'. This command is valid for the 5224, 5225,4234, 4214-2, and 5262 printers only. 

n.n = the number of following bytes that are not to be checked for Printer Data Stream commands. 

This command can cause invalid graphic character checks if not used with caution. 

Note: The 4210 and 3 1 97-attached printers, though they emulate the 4214-2 in general, do not support this 
control and will reject it with Invalid SCS Control Code in the next poll response. 

3.6.16 Set Attributes (SA) 

Set Attributes (SA), X'2843yz', specifies the print speed and number of passes the printer will use to print a 
given line. This command is valid for the 5224-12 only. 

"y" specifies how ideographic characters are to be printed. 

o = half speed, 2 passes 
1 = half speed, 1 pass 
2 = full speed, 2 passes 
3 = full speed, 1 pass 

"z" specifies how alphanumeric characters are to be printed. 

o = full speed. 1 pass 
1 = full speed, 2 passes 
2 = half speed, 1 pass 
.3 = half speed, 2 passes 

The default value for y and z are O. Values other than those shown ·above will cause an invalid Printer Data 
Stream parameter check to occur. 

3.6.17 Shift In (51) 

Shift In (51), X'OF', causes the printer to print the character pattern loaded at code point X'OF' and then 
return to alphanumeric (single·b)'1e) mode. The default character pattern is a blank. 

This command is \'alid for 5224 ;Ylodel 12 and 5225 ;Ylodels 11 and 12 printers only. 
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3.6.18 Shift Out (SO) 

Shift Out (SO), X'OE', causes the printer to print the character pattern loaded at code point X'OE' and then 
go into the ideographic (double byte) mode. This will cause the printer to interpret pairs of adjacent bytes 
as a single double-wide character and print these chamcters m double character spaces. The default is a 
blank. 

This command is valid for 5224 :'v10del 12 and 5225 l\lodels 11 and 12 printers only. 

3.6.19 Horizontal Tab (HT) 

Horizontal Tab (Hn. X'05', moves the print position to the right one tab stop. If no tab stop is encount­
ered. or if the tab stop encountered is to the left of the current horizontal print position, an exception condi­
tion (EC == 2) is posted and the print position is moved to the right by one space. 

This command is valid for the 5219-D and 3812 printers only. 

3.6.20 Required New Line (RNL) 

Required i'Jew Line (R:-JL), X'06', restores the indent level to the left margin and moves the print position 
to the [11'st position of the next line. This command is valid for the 5219· D and 3812 printers only. On the 
3812, this also resets any pending indent level. . 

3.6.21 Superscript (SPS) 

Superscript (SPS). X'09', causes an upward displacement of one-half a single line distance. This c')mmand is 
valid for the 5219-D and 3812 printers only. 

On a 5219-D. the resultant position is never more than one-half a single line distance from the nominal 
baseline. If this control will not result in an upward displacement, an e:tception condition (EC == 1) will 
result. This happens if there are multiple superscript controls on a line or if a superscript control is used on 
the [11'st physical line of a page. 

The 3812 can process any number of SPS controls on a line with each moving the print position up one half 
line . 

. An sas control will return an SPS condition to the baseline. 

See 3.6.10, "Subscript (SaS)" on page 118 for information on mUltiple superscripts per line and "hanging 
half-index" conuitions on the 5219-D. 

3.6.22 Repeat(RPT) 

Repeat (RPT), X'OA', is processed as a no-op. This command is valid for the 5219-0 and 3812 printers 
only. 
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3.6.23 Backspace (BS) 

BD.ckspace (BS). X'16', causes the print position to be moved to the left one space (current font chD.I'acter 
width). Tlus command is valid for the 5219-0.3812, and -+234 printers only. 

On the 5219-0 or 4234, if the current print position and the left limit are separated by less than one char­
acter width, the print position is changed to the left margin. 

Commands to backspace beyond the left mD.I'gin result in a no-op on the 4234. 

TIle 3812 ignores the left margin when processing this command. 

On the 5219-0, an exception condition results (EC = 2) when an attempt is made to backspace past the 
leftmost physical print position with the margin released. Attempts to backspace past the left margin result 
in the print position being set to the left margin, unless the margin is released. 

3.6.24 'Word Underscore (\VUS) 

Word Underscore (WeS), X'23'. causes the entire word immediately preceding the command in the data 
stream to be underscored. The word to be undcrscored is defmed as the string of characters preceding the 
command code back to the fll'st Word Begin delimiter. This command is valid for the 5219-0 and 3812 
printers only. 

The valid Word Begin delimiters follow. 

Backspace 
~ew line 
Horizontal tab 
Line feed 
Indent tab 
Justify text field 
f-orm feed 
Required form feed 
:-.: umeric space 
Unit backspace 
~ umeric backspace 
\V ord underscore 
Carri:lgt: retum 
Interch:lnge record separator 
All four Presentation Position commands 
Underscore graphic 
Required new line 
Space (note: not Required Space) 

The 3812 also dcfrnes Index Return as a Word Begin delimiter. 
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3.6.25 Unit Backspace (UBS) 

unit Backspace (UBS). X'IA'. when in proportional spacing (PS) mode. causes a backspace of one escape­
ment unit (EU) in width. On the 3812 and 5219-0. this is always 1/60 inch. This command is valid for the 
5219-0 and 3812 printers only. 

When not in proportional spacing mode, the command is a no-operation. except that UBS is always a word 
delimiter always cancels a line or pab'C boundary, and may defme a paragraph boundary. 

An exception condition results (EC = 2) when an attempt is made to backspace past the leftmost physical 
print position with the margin rele::tscd. Attempts to b::tckspace past the left margin result in the print posi­
tion being set to the left margin. unless the margin is released. 

3.6.26 Switch (S\V) 

Switch (SW), X'2A', is processed as a no-op. This command is valid for the 5219-D and 3812 printers only. 

3.6.27 Substitute (SUB) 

Substitute (SUB), X'3F'. prints the hyphen graphic. This command is valid for the 5219-D and 3812 
printers only. 

3.6.28 Space (SP) 

Space (SP). X'40'. is the standard space graphic. It is included here because it has significance on the 
5219-0 and 3812 printers. It is a word delimiter. and it can increase in width during formatting. 

3.6.29 Required Space (RSP) 

Required Space (RSP). X'41', prints the standard space graphic. It is included here because it has signif­
icance on the 5219-0 and 3812 printers. It is processed like Space (X'40'), but is not recognized as a word 
delimiter, and it is not increased in width during formatting. 

3.6.30 Numeric Space (NSP) 

~umeric Space (i"SP), X'El', prints the standard space gI'::tphic. It is included here because it has signif­
icance on the 5219-0 and 3812 printers. It is processed like Space (X'ol0'), but is not recognized as a word 
delimiter. and it is not increased in width during formatting. . 

3.6.31 Format (Fl\'IT) 

Format (FMT), X'2B', is a data defming character used with a one-byte parameter to defme the start of a 
formatting data streoun ucla one-b>1e parameter to defme the length of a formatting data stream. The valid 
format functions (codesstaning with X'2B') follow. 
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3.6.31.1 Set Horizontal Format (SHI-) 

Set Horizontal Format (SHF). X'2BCINNHH', sets the maximum print position (MPP). The SHF code 
itself sets all horizontal formatting controls to their specified value with the default being 132 characters. 

A one-byte count (NN) follows the SHF code and counts the number of bytes to the end of the SI IF string, 
including the count byte. TIle minimum sequence that can be sent is SHF with a count of one. The 
maximum allowable count value is two. A count value of zero or a count field with a count greater than 
two will result in an exception condition (EC = 3). 

The first parameter (lIH) following the count dermes the maximum print position (:,vlPP). A value of zero 
for HH results in the maximum print position being set to the maximum value. A value of 1 for length 
(NN) causes the maximum value to be used for maximum print position. An unsupported parameter value 
results in no change to the maximum print position and an exception condition (EC = 4). 

'" Maximum print position is the print line length. This value defmes a line length to be used in place of the 
physical device line length. Valid values are less than or equal to the physical device length. The :\fPP 
default value is the physical device line length. X'84' (132 decimal). The maximum MPP is dependent on 
the current pitch as follows. The maximum for proportional space printing is 158. 

:\faximum 
Allowed 

Pitch :\IPP (decimal) Printers that allow this \'alue 

5 66 4214-2.4210. 3197-attached printers 

10 132 All printers surported 

12 158 5219-0.3812.4214·2.4210. 31q-'attached printers 

15 198 5224.5225. 5219·D, 3812.4214-;.4210, 3197-attached printers 

16 220 4214-2.4210. 3197·attac.:hcd printers 

Figure 90. :\lnximum f)rint Position (\tPP) 

For 5219·D and 3812 printers. receipt of an SHF control activates the auto new line function which may 
have been previously deactivated by receipt of the SPPS (set presentation page size) control. 

The automatic new line function causes a new line operation (functionally equivalent to the !'L control) 
prior to printing any graphic character if the print position for that character would be to the right of the 
maximum print position. 

Page width is recalculated when this command is received. Page width is the line length multiplied by the 
character distance. A change to the pitch via the Sf-G or SCD controls may change the maximum print 
position. 

If nn SIIF is received in mid line. not at a line boundary. all data prior to the SIIF in the data stream will be 
printed using the prior maximum print position value. Data subsequent to the SUF will be printed subject 
to the new maximum print position value. 

Pitch changes must be made prior to maximum print position changes when decreasing pit4.h or increasing 
maximum print position. Pitch changes must be made after maximum print position changes when 
increasing pitch or decreasing maximum print position. 
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3.6.31.2 Set Vertical Form'at (SVF) 

Set Vertical Format (SVF), X'2BC2~NVV', sets the maximum print line (MPL) on a logical page. The 
SVF code sets all vertical fonnatting controls to their specified value with default being a l·line page. 

A one-brte count (NN) follows the SVF code and counts the number of bytes to the end of the SVF string, 
. including the count b)-teo The minimum sequence that can be sent is SVF with a count of one. The 
maximum allowable count value is two. A count value of zero or a count greater than two will result in an 
exception condition (EC = 3). 

The fll'st parameter following the count (VV) defmes the maximum number of print lines on a page. A 
value of zero for VV results in a value of one for the maximum print line. 

Maximum print line (:'v1PL) is the page length. This value defmes the pagclength to be used in place of the 
physical device page length. Valid values range from 0 to 255. A value of zero will result in the ytPL 

. default value. The :'\lPL default value is one line. An invalid SCS parameter status cannot be generated for 
the :\lPL byte. 

For 5219-0 and 3812 printers, 

• Receipt of an SVF control activates the auto page end function which may have been pr~viously deacti­
vated by receipt of the depth parameter in the SPPS (set presentation page size) control 

• SVF causes the current line to be considered the fll'st line of the page 

• Page depth is recalculated when SVF is received. Page depth is the product of the maximum print line 
. and the line distance. 

The maximum supported maximum print line value supported without automatic sheet feed active is 255. 
With automatic sheet feed active, the maximum value for maximum print line is limited to a value which 
does not cause the resulting page depth to be greater than 14.3 inches. If an unsupported parameter value is 
given. it will be detected during any vertical move that causes the sheet feed limit to be exceeded. In tIllS 
case, the maximum print line will be set to the maximum .... alue for the current line density and an exception 
condition is recognized (EC = 2) during the vertical move (not during SVF). 

3.6.31.3 Set Graphic Error Action (SGEA) 

Set Graphic Error Action (SGEA), X'2BC8NNGGVU', sets the unprintable character option and sets the 
default graphic. 

A one-b)-1e count (NN) follows the SGEA code and counts the number of bytes to the end of the SGEA 
string, including the count by1e. The minimum sequence which can be sent is SGEA with a count of one. 
The maximum allowable count value is three. A count of zero or a count greater than three \iill result in an 
exception condition (EC- 3). 

The [lI'st parameter fonowing the count (GG) is the default graphic to be I)rinted for all unprintable charac­
ters. This graphic can be any printable character and is always printed \vith either of the unprintable char· 
acter options. If the default graphic is not printable or not included in this control code, it defaults to a 

. hyphen (-J. 

The next b>1e (CC) is the unprintable character option. Valid codes are 
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X'OO', X'OI', X'02' 
X'03', X'04' 

No stop, no status (ignore) 
Stop; hard error status (graphic check with unit not available status) 

Other values will cause the SGEA control to be ignored and an exception condition (EC == 4). 

The default option, if the SGEA had not been sent, is 01; the printer does not stop, no status is returned, 
and a hyphen is inserted as the substitute character. This is the default if UU is not sent. 

Set Initial Conditions (SIC) with an si value of 1 or Set Exception Action (SEA) with an ec parameter of 0 
or 1 will cancel the SGEA setting. 

The 3197··attached printers will detect no unprintable characters with the exception of Japanese Katakana 
because the 3197 supports all characters in Code Page 500. 

3.6.31.4 Set GCGID through GCID (SCG) 

Set GCGIO through GCIO (SCG), X'2B010601gcgccpcp', selects the Global Character Set 10 that will be 
used to map subsequent text into printable graphics. This command is valid for 5219·0 and 3812 printers 
only. 

• gegc = a two-byte number specifying the GCGIO of the desired character set (ignored by 3812) 
(default = 101). 

• cpcp = a two-byte number specifying the CPGIO of the desired character set (default == 256). 

On the 5219-0, when the f1!st printable graphic following this command is encountered, a unique value for 
the current GCGIO will be displayed on the opcrator panel and the printer will go to the not ready state, 
allowing insertion of a new print font. 

Invalid values for gcgc and cpcp will result in the use of the default value and an exception condition (BC = 
4). 

3.6.31.5 Set FID through GFID (SFG) 

Set FlO through GFID (SFG), X'2BOI0705gfgfTwfwfa', selects the Font 10. the Font Width, and the Font 
Attribute that will be used in printing subsequent text. This command is valid for 5219·0 and 3812 printers 
only. 

Page width may be recalculated when this command is received. Page width is the line length mUltiplied by 
the character distance. If the current maximum print position exceeds the maximum value for the maximum 
print position for the new pitch, the maximum print position value is changed to the new value. If the 
current maximum print position value does not exceed the maximum value for the new pitch, the ma:wnum 
print position value is not changed. 

• gfgf == a two·byte number specifying the type style (GFID) to be used for printing subsequent text. 
Allowable values are 1 to 255. All other values will cause the value to be ignored and an exception 
condition (Et == 4). The default values are 11 for data processing mode, and 87 for word processing 
mode. 

On the 3812, only certain font IDs are recognized. If the GFID is not recognized, the 3812 will map to 
a font with a width that is closest to the font width specified in the command. 
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• fwfw" a two-byte number specifying the Font Width to be used for printing subsequent text. On a 
5219-0, allowable vruues are 96 (15 cpi), 120 (12 cpi). and 144 (lO cpi); all other values will cause an 
exception condition (EC == 4) and the value to be ignored. On a 3812, all values are acceptable. The 
defaults are 144 in data processing mode and 120 in word processing mode. 

• fa" a one-byte number specifying whether the font is monospaced (fa .. 1) or proportionally spaced 
(fa .. 2). All other vruues will cause an exception condition (EC .. 4) and the value to be ignored. 
This p!Uameter is ignored by a 3812. 

On the 5219-0 the rIDt printable graphic following this command is encountered, a unique value for the 
CUtTent GCGID will be displayed on the operator panel and the printer will go to a not ready state. allowing 
a new font to be inserted. 

3.6.31.6 Set Initial Conditions (SIC) 

Set Initial Conditions (SIC), X'2BD2034Ssi', sets and resets internal formatting parameters to their initializa­
tion values. Additionally, this command signifies the document boundary. This command implicitly selects 
either a data processing or word processing environment. This command is valid for 5219- D and 3812 
printers only. 

si .. a one-byte number designating the set of initialization values to be applied to subsequent text. A 1 
causes the word processing initialization values to be used; a 2S5 causes the data processing set of initializ:l­
tion vruues to be used (default, and the state set on power on and When a Reset command is received). All 
other vruues will cause an exception condition (BC == 4) and word processing mode to be assumed. The 
EAA. if continued processing is allowed, is to apply the word processing initialization values. 

Occurrence of this command is restricted to page bound::uies. Failure to adhere to this restriction will cause 
an exception condition (EC == 2). 

In the word processing environment, a Set Initial Conditions with an si value of 1 is used to signify a doeu­
ment boundary. 

On the 5219-D. a printwheel change will be requested on receipt of the flfst graphic following a SIC control 
that changes the character set or font style to other than that assumed to be currently mounted. 

On the 3812, the SIC command sets the following initial values. 

Parameter ICondition DP mode WP mode 

Page width 13.2 inches 8.5 inches 

Left ~larsin 0.0 inches 1.5 inches 

Right ~I:u'¢n 13.2 inches 7.5 inches 

Top :'-targin 29 pels I inch + 29 pels 

Bottom :'\.Jargin 11 inches not applicable 

Figure 91 (part 1 of 1). 3811 response to SIC command 

14 The term "jog·' refers to the 3812 printer's capability to offset output sheets from each other. 
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Parameter/Condition DP mode WP mode 

Font Style 11 (Courier-lO) 87 (Letter Gothic) 

Auto ~ew Line Active Inactive 

Auto Page End Active Inactive 
Page Length 11 inches 11 inches 
Lines Per Inch 6 6 
jog troyl4 yes 110 

Figure 91 (Part 2 of 2). 3812 response: to SIC command 

On the 5219-D, the SIC command sets the following initial values. 

Pnrametcr/Condition OP mode WP mode 
Page width . not applicable 8.5 inches 
Left :'-.Iargin 0.0 inches 1.5 inches 
Right ~largin 13.2 inches 7.5 inches 
Top :'-.Iargin 1i6 inch 7/6 inch 
Release left margin not released not released 
First writing line I 7 
Font Style 11 (Courier-} 0) 87 (Letter Gothic) 
Auto ?"ew Line Active Inactive 
Auto Page End Active Inactive 
Page .Length not applicable II inches 
Lines Per Inch 6 6 

Line Spacing single single 
~laxirnum print lines 1 not applicable 
~laximum print position 132 not applicable 
Pitch \ 10 12 
Tab stops cleared cleared 
Indent level left margin left margin 
Char::tcter set registry ID set :it factory 00101 00256 
font attribute 1 .. fixed pitch 1 .. fixed pitch 
Fonns control type paper paper 
Sour~e drawer I (bottom) I (bottom) 
Dcstimnion dra\\<-er 1 1 
Optional ribbon stwer mode switch setting switch setting 

Justification inactive inactive 

Figure 92 (part 1 or 2). 5219-0 response to SIC command 
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Par:lmeter/Conditioft DP mode WP mode 

J ustificlltionpercent rule 100% 100% 

Continuous underscore function inactive 
<, • .., ina.ctive'~-' .. 

Continuous overstrike function inactive inactive 

Vnprint:1ble char:1cter option no stop, no status terminate 

Substitute ch:l..ro.cter and default hyphen hyphen 
graphic 

E~ception action (all classes) terminate terminate 

Feed type defaults to device installed defaults to device installed 

Figure 92 (Part 1 of 2). 5219-0 response to SIC c:ommand 

3.6.31.7 Set Presentation Color (SPC) 

Set Presentation Color (SPC), X'2BD2nn2Dcc', specifies the color that will be used for subsequent printing. 
This command is supported only on 3l97-attached printers. 

• nn == number of bytes remaining in the command plus 1. The only valid, values are 03 and 04. 

• cc *' color code. If nn == 03, then cc is one byte in length and has the fonowing meaning: 

X'FO' == Brown 
X'F l' == Blue 
X'F2' == Red 
X'FY == Pink 
X'F4' == Green 
X'FS' == Turquoise 
X'F6' ... Yellow 
X 'F7' == ~eutral 

X T8' == Orange 
X'F9' == Color of Medium 
When cc == X'F9', the subsequent text data will be translated into spaces so that no character is 
printed out. This translation is to remain in effect until another SPC that specifics another color is 
encountered. 

• If nn == 04, then cc is two bytes in length and has the fonowing meaning: 

X'OOOO' == Black or current ribbon color 
X'OOOI' == Blue 
X 'OOO:!' • Red 
X'0003' '. Pink;;\1agenta 
X '0004' == Green 
X'OOOS' == Turquoise/Cyan 
X'0006' == Yellow 
X'0007' • White 
x'ooos' .... ntack 
X '0009' • Dark ntue 
X 'OOOA' .... Oranie 
X'OOOB' == Purple 
X'OOOC' ,. Dark Green 
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X'OOOD' = Dark Turquoise 
X'OOOE' = Mustard 
X'OOOF' = Grey 
X'OOIO' = Brown 
X'OOII' - X'FFEF' = Reserved 
X'FFOO' = Current default 
X'FFOl' = Blue 
X'FF02' = Red 
X'FF03' = PinkiMagenta 
X'FF04' = Green 
X'FF05' = Turquoise/Cyan 
X'FF06' = Yellow 
X'FF07' = Black 
X'FF08' = Color of :'.1edium 
X'FFFF' = Current Default 
When cc = X'FF08', the subsequent text data will be translated into spaces so that no character is 
printed out. This translation is to remain in effect until another SPC that specifies another color is 
encountered. 

3.6.31.8 Set Horizontal Tab Stops (STAB) 

Set Horizontal Tab Stops (STAB), X'2BD2nnOlffaltabs', specifies the horizontal tab settillgs and the align­
ment characteristics associated with each tab position. This command is valid for 5219-0 and 3812 printers 
only. 

• on = number of bytes remaining in the command plus L This value is 03 when only ff is specified, but 
valid values are 03 through 255. A value of 03 causes all tab settings to be cleared. A value of on less 
than 03 causes an exception condition (EC = 3). 

• ff = identifies whether the specified tab settings are defined in 1440ths of an inch (fixed tabs, ff = I), or 
in character units (floating tabs, ff = 0). In either case, the tab stop setting is relative to the left margin. 
All other values for ff will cause an exception condition (EC = 4) and the STAB control to be ignored. 

• al.tabs = paired parameters specifying the type of alignment to be performed in positioning text at the 
tab stop (al, I byte) and the location of the tab stop (tabs, 2 bytes). As many tabs as necessary may be 
specified as long as nn does not exceed 255. Tabs must always be specified in "al, tabs" pairs. The "al" 
values are not used and are not inspected. Valid values for "tabs" are 0 through 32767. All other values 
will cause an exception condition (EC = 4) :'nd the value to be ignored. A value of 0 causes no tabs to 
be set. A value of I Causes a tab stop to be set at the left margin. Fixed tab values (other than 0 and 1) 
that are not 1/60th of an inch are rounded to the next smaller li60th of an inch multiple. 

Occurrences of this command is restricted to line boundaries. Failure to adhere to this restriction causes an 
exception condition (EC = 2). 
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3.6.31.9 Justify Text Field (JTF) 

Justify Text Field (JTF), X'2B02nn03rerepr', specifies justification of a field of text and the horizontal posi­
tion to which the text will be justilied. This command is valid for 5219-0 and 3812 printers only. 

This command justifies the following field of text and can be used to accomplish multi-column" justification 
by specifying this command once per column on the line. The "field of text" as used in this command is 
delimited by the command and the next subsequent occurrence of the command or line ending command 
(i.e., carriage return, new line, required new line, intercbange record separator, index return, [onn feed, or 
required form feed). 

nn = number of bytes remaining in the command plus 1. Valid values are 04 and OS. ,An invalid value 
will cause an exception condition (EC .. 3): 

• rere = a two-byte number specifying the horizontal position to which the field will be justified. The 
value is specified in 1440ths of an inch and is always relative to the left margin. If the value specified is 
not in a multiple of 1l120th of an inch, the value will be rounded down to the next 1/120th multiple. A 
value of 0 tcnninates justification at the point of insenion of the command. Valid values are those that 
are less than or equal to the CUITcnt right edge of the page as derived from the page width, not less than 
the effective left margin, and not less than any previous JTF right edge specilied in the same line. 
Invalid values will cause an exception condition (Ee - 4) on the 5219-0 and the JTF control to be 
ignored. 

• pr == a one-byte number specifying the percentage rule of justifiation to be performed, where 

o = No change to current percent rule 
50 = Use 50% justification 
100 == Use 100% justification 

The 3812 always uses the 100% rule. 

All other values are invalid and will cause an exception condition (EC = 4) and the use of the nearest 
no~ero value. ' 

This command is not allowed while SJM is active. Failure to adhere to this restriction will cause an excep­
tion condition (EC- 2). 

Text which exceeds the maximum print position or a change to the current maximum print position which . 
makes the justified text extend past the maximum print position will cause an EC - 2. . 

Leading spaces are not justified; nor is text to the left of the rightmost HT, IT, LF, vertical PP (absolute or 
horizontal), or absolute horizontal PP in a field or line. Text containing backspace controls will not be 
justified. 
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3.6.31.10 Set Indent Level (SIL) 

Set Indent Level (SIL). X'2B020307il'. specifies the indent tab level to be applied to subsequent text. This 
command is valid for 5219-0 and 3812 printers only. 

il == a one-byte number specifying the number of tab stops to the right of the left margin at which the 
indent level is to be set. Valid values are 0 through 84. A value of 0 causes the indent level to· be set to left 
margin. If an undefmed tab stop setting (85 through 255) is selected. an exception condition (EC == 2) will 
result and one space will be used per tab stop past the last defmed tab stop. 

Occurrence of this command is restricted to the line boundaries. Failure to adhere to this restriction will 
cause an exception condition (EC == 2). 

SIL. SIC, RFF, RNL, and IRT reset the indent level. 

3.6.31.11 Release left Margin (RlM) 

Release Left Margin (RLM), X'2B02020B'. specifies that any backspace command (i.e., backspace. unit 
backspace) is permitted to move the print position to the left of the left margin. This command is valid for 
5219-D and 3812 printers only. 

This command is in effect from its point of appearance until a subsequent Carriage Return. New Line, Inter­
change Record Separator, Index Return. Required New Line. Fonn Feed. or Required Fonn Feed 
command is encountered. Occurrence of any of these commands while RLM is active always causes the 
horizontal print position to return to the left margin or current indent level, if any. and deactivates RL:'v1. 

This command is ignored by the 3812 except for purposes of justification. 

3.6.31.12 Set Justify Mode (SJM) 

Set Justify :'vIode (SJ:'v1) , X'2B02nnODstpr', specifies the justification of all subsequent lines of text. This 
command is valid for 5219-0 and 3812 printers only. 

• nn = number of brtes remaining in the command plus 1. Valid values are 03 and 04. An invalid value 
will cause an exception condition (Ee == 3). 

• st = a one-byte number used to indicate whether justification is to be activated or deactivated. A value 
of 0 deactivates justification and a value of 1 activates justification. All other values are invalid and 
cause an exception condition (Ee = 4). 

• pr = a one-byte number specifying the percentage rule of justification to be perfonned. where: 

o = No change to current percent rule 
50 = Use 50% justific:ltion 
100 = ~se 100% justiflCation 

The 3812 always uses 100% justifICation. 

All other values are invalid and will cause an exception condition (Ee = 4). 
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When SJM is active the last line Of a paragraph will not be justified. Recognition of the following paragraph 
boundaries is supported (IRS is equivalent to New Line for any of the following controls). 

Two or more New Line Of IRS commands 
Required :--';ew Line (or Index Return) 
New Line, Line Feed 
New Line. Horizontal Tab 
~ew Line, Indent Tab 
:-.Iew Line, Space 
New Line, l'umeric Space 
:--:ew Line, Required Space 
New Line, Backspace 
~ew Line, l:nit Backspace 
New Line, Carriage Return 
~ew Line, Release Left :\Iargin 

'" ~ew Line, Numeric Backspace· 
Required Form Feed 

In order for two commands to jointly constitute a paragraph boundary, there must not be any intervening 
one-byte codes above X'40'; intervening multibyte commands and one byte controls (except for those listed 
above) are ignored when computing paragraph boundaries. 

Text which exceeds the right margin cannot be justified and will cause an exception condition (EC ;:: 2). 

Occurrence of this command is restricted to line boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC ;:: 3). 

This command is not allowed while JTF is active. Failure to adhere to this restriction will cause an excep­
tion condition (EC = 2). 

Leading spaces are not justified; nor is text to the left of the rightmost lIT, IT, LF, vertical PP (absolute or 
hori7.ontal), or absolute horizontal PP in a field or line. Text containing backspace controls will not be 
justified. 

3.6.31.13 Set Horizontal :\(argins (SH:\() 

Set Ilorizontal Margins (SHM), X'2BD2nnllfmfmrmnn', specifies the left and right margins in 1440ths of 
an inch. :\largin settings are always relative to the physical left margin. This command is valid for 5219- D 
and 3812 printers only. 

• nn;:: number of bytes remaining in the command plus 1. Valid values are 04 through 06. An invalid 
value will cause an exception condition (EC ;:: 3). 

• fmfm;:: a two-byte number specifying in 1-+40ths of an inch the leftmost print position relative to the 
physical left margin. Valid values are from 0 to 32767. Other values will cause an exception condition 
(EC = 4). A value of 0 causes no change to the margin setting. A value of 1 causes a margin of 0 
inches. Values that are not an even multiple of 1il:!Oth of an inch will be rounded down to the next 
even I! 120th multiple. Any value less than 120 is treated as a value 1. 

• rmrm = a two-byte number specifying in 1440ths of an inch the rightmost print posilion relative to the 
rhy~icalleft margin. Valid values are from 0 to 32767. Other values will cause an exception condition 
(EC = 4). A value of 0 causes no change to the margin setting. A value of 1 causes a margin of 0 
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inches. Values that are aot an even mUltiple of 1/120th of an inch will be rounded down to the next 
even 1/12Oth multiple. If SJM is active, attempting to justify a line with a right margin setting greater 
than the page width or maximum print position will result in an exception condition (EC == 2). 

Occurrence of this command is restricted to line boundaries. Failure to adhere t'o this 'restriction will cause 
an exception condition (EC == 2). , . _ 

" ..... 

3.6.31.14 Set Line Spacing (SLS) 

Set Line Spacing (SLS), X'2BD20309Is', specifies multiple line spacing as the number of half lines to be 
advanced on execution of a line indexing command (new line, required new line. line feed, interchange record 
separator, index return). This command is valid for 5219·D and 3812 printers only. 

Is = a one-byte number specifying the number of half lines to advance for each line indexing command. 
Valid values are 2, 3, 4, and 6 .. All other values will cause an exception condition (EC = 4) and the nearest 
supported value will be used. 

Occurrence of this command is restricted to line boundaries. Failure to adhere to this restriction "vill cause 
an exception condition (EC == 2). 

3.6.31.15 Set Single Line Distance (SSLD) 

Set Single Line Distance (SSLD) X'2BD204ISld', specifies the vertical distance to be moved for a single line 
space. This command is valid for 5219-D, 3812,4214-2,4210, and 3197-attached printers only. 

Id = a two-b>1e number specifying in 1440ths of an inch the depth of one line. Default for Id is 240, or 
X'OOF:O' (6 lines per inch). The following values are supported on a 5219-D. 

001E 
003C 
0078 
0096 
00B4 
ooro 
OIOE 
0168 
023A 

48 lines per inch (lpi) 
241pi 
121pi 
9.61pi 
81pi 
61pi 
5.31pi 
41pi 

L .. 

1 cm. This value should be used only with the optional metric line spacing platen and in 
friction feed. 

On the 5219-D, all other values will cause an exception conuition (EC == 4) and the nearest supported value 
\""ill be used. 

The 3812 supports values 1 to 32767 and posts EC == 4 for all other values. 

Valid values for. the 4214-2, 4210, and 3197-attached printers range from X'OOOI' to X'05AO'. On 
3197-attached printers, the line spacing increments will be rounded to the nearest 1/72 of an inch. Other 
values cause an invalid Printer Data Stream parameter check. 

Page depth is recalculated when this command is received, if the auto page end feature is active. Page depth 
is the product of line distance and maximum print line. 
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Occurrence of this command is restricted to line boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC == 2) or Invalid PDS parameter status. 

3.6.31.16 Set Presentation Page Size (SPPS) 

Set Presentation Page Size (SPPS). X'2BD2nn40wdwddpdp'. specifies the width and depth of the physical 
page. This command will always deactivate the auto new line function and deactivates the auto page end 
function when the dpdp parameter is specified. With the auto new line function deactivated, attempting to 
print beyond the right extent of the page will cause an exception condition (EC == 1). This command is 
valid for the 5219-D and 3812 printers only. 

• nn = number of bytes remaining in the command plus 1. Valid values are 04 through 06. An invalid 
value will cause an exception condition (EC = 3). 

• wdwd = a two-byte number specifying the horizontal extent of the page in 1440ths of an inch. The left 
reference is logical left margin. Values of 0 through 19008 are valid. Invalid values will cause an excep­
tion condition (EC = 4) and the maximum supported value will be used. A value of 0 causes no 
change to the current page width (no-op). Values that are not multiples of 1/120th of an inch will be 
rounded down to the next 11 120th multiple. 

• dpdp = a two-byte number specifying the vertic::tl extent of the page in 1440ths of an inch. The top 
reference is top of form. Valid values are 0 through 32767. Invalid values cause an exception condition 
(EC == 4) and the maximum supported value will be used. A value of 0 or omitting this parameter 
causes no change to the page depth. 

NOle: This parameter cannot be omitted for the 3812. 

Values that are not mUltiples of 1/96th of an inch will be rounded down to the next li96th mUltiple. 

Note that an attempt to print beyond the page depth with the auto page end function deactivated will result 
in an exception condition (EC = 2). 

Occurrence of this command is restricted to page boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC =2). 

For the 3812. 

This command sets the presentation surface width. and optionaUy the depth. in units of 1440ths of an 
inch. Valid values for width and depth are 0 through 32767. Values of 0 result in no change. 

The presentation surface is a different concept from the physical paper size. It describes a maximum 
area of print on a page, but does not guarantee that that area will be filled with printed characters. It 
is therefore legal to specify an area larger than the physical paper, as long as no characters are actually 
printed ofT the paper. . 

This command causes the page orientation to be calculated according to the following rules: 

1. If the page orientation is not currenlly "default", that is, if the orientation has been explicitly set 
by a Set Text Orientation command, then explicit orientation is used. 
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2. Otherwise, if the configuration switches specify fixed (as opposed to automatic) orientation. the 
decision is made based on the user-selected setting for the cunent paper drawer. There are three 
possible settings for each drawer: 

a. Computer output reduction (landscape orientation. teduced fonts and spacings) .. 
b. Normal portrait orientation. 
c. Normal landscape orientation. 

3. Otherwise, if the configuration switches specify automatic orientation. there are two cases based 
on the presentation surface size: 

a. If the presentation surface size is a size larger than the 3812 can feed. the decision is made 
based on the customer-selected setting for the current paper drawer. If that decision would· 
result in computer output reduction. and quality mode is active (0 == 2 or 3) due- to a pre­
vious PP!\l command. normal portrait output is selected instead. 

b. If the presentation surface size is legal for the 3812 (that is. one dimension is less than or 
equal to 8.5 inches and the other dimension is less than or equal to 14 inches). then the 
dimensions are compared. If the shorter dimension is specified as the depth. then landscape is 
used, othenvise portrait is used. 

3.6.31.17 Page Presentation Media (PP!\I) 

Page Presentation Media (PP:\l). X'2D02nn48xx.:<xfcsddoddqqdx', specifies presentation media device set- . 
tings. This command is valid for the 5219-0. 3812, 4214-2, 4210, 4234, and 3197-attached printers only. 

• nn == number of bytes remaining in the command plus 1. Valid values are 05 through 10. An invalid 
value will cause an exception condition (EC == 3) for 5219-0 and 3812. The only valid value for 4234 is 
9. 

• x,"CX."t == a two-byte number that is not inspected by the printer, except that the value must be zero for 
the 4234. 

• fc = a one-byte number specifying the forms selection. Valid values for fc are 0 through 2. The only 
valid value for the 4234 is zero. The 4210 and 319i·attached printers ignore this parameter. 

V:lIue 
o 
1 
2 

3-255 

Effect 
no change to the form selection. 
causes the selection of paper as the fonus media 
causes the selection of envelopes as the forms media. This causes the feed selection to be over­
ridden to manual until a PP~t control specifies paper as the media. The 3812 does not 
support envelopes. 
invalid 

Invalid \'alues for f~ will cause an exception condition (EC == 4) for 5219· 0 and 3812. 

• sd == a one.b>1e number specifying the source drawer to be used for automatic feeding of cut sheets. It 
must be zero for the 4234. This parameter is ignored by the 3812 if envelopes are selected by the fc 
parameter. TIle 4210 ignores this parameter. 

Value Effect 
o no change to the source drawer selection 
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I selects drawer'l 
2 selects drawer 2 
3 selects drawer 3 
255 Power-on default (4214-2. 4210, and 3197-attached printers only) 

Invalid values cause an exception condition (EC = 4). Attempting to use a drawer that is not installed 
causes an exception condition (EC = 1) or an invalid SCS control code condition. 

• do = a one-byte number that is not inspected by printers other than the 3812 and 4234. For the 3812, 

Value 
o 
non-zero 

Errect 
Do not jog output IS 

. jog output provided one or more pages have been printed since last non-zero "do" value 
was provided. 

The value must be zero for the 4234. 

• dd = a one-byte number specifying destination drawer for sheetfeed devices. It will be either 0 (no 
change) or 1. Any other value will cause an exception condition (EC = 4) at the time a shectfced eject 
is to be executed. On the 5219-0, trus parameter is ignored if the feed type is manual or tractor. The 
4210 and 3197-attached printers ignore trus parameter. 

• qq = a one-byte number specifying the print quality. Valid values are shown below. All other values 
will cause an exception condition (EC = 4) and 1 will be used. 

Value 
'0 
1 

2 

3 

255 

Errect 
Do not change quality setting. 
On 5219-D. use the quality setting set on the panel switch. On the 3812. allow com­
puter output reduction mode. On the 4214-2, 4210, and 3197-attached printers use data 
processing quality. On the 4234. use data processing qUality. 
On 5219-0, selects standard quality without regard to the switch setting on the control 
panel. On the 3812, do not allow computer output reduction mode regardless of the 
settings of the configuration mode switches. On the 4214-2, 4210. 4234, and 
3 1 97-attached printers use letter processing quality. 
Tills value is invalid for the 5219-0 and the 4234. It has the same meaning as 2 for the 
3812. For the 4214-2, it me::ms draft quality (rugh speed alphameric printing). For tbe 
4210 and 3197-attached printers it means clraft quality. 
Trus value is invalid on the 3812 and 5219-0. On the 4214-2,4210. and 3197-attached 
printers it means reset to the default or operator selected value. On the 423~, it means 
reset to the operator selected value. 

On the 4210 and .3197-attached printers, print qUality selection from the operator panel overrides a previ­
ously set print quality selection via the datastream, and print quality selection via the datastream over­
rides a prcvi.ously sct print quality selection from the operator panel. 

The 4214-2 supports near-letter quality in 10 and 12 cpi. The 4210 supports near-letter quality in 5, 10, 
and 12 cpi . 

. • dx = a one-byte number that is not inspected by the printer. 

IS The term "jog" refers to the 3812 printer's c:lpability to offset output sheets from each other. 
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The PPM command causes the 3812 to sense the guides in the paper drawers and determine the physical 
paper size actually present in the input cassettes. 

Occurrence of this command is restricted to page boundaries on the 5219-0 and 3812. Failure to adhere to 
this restriction will cause an exception condition (EC = 2) . 

• i> ..• 

3.6.31.18 Set Vertical Margins (SVi\tI) 

Set Vertical Margins (SVM), X'2B02nn49tmtmbmbm', specifies the top and bottom margins on the page. 
This command is valid for the 5219-0 and 3812 printers only. 

• nn = number of bytes remaining in the command plus 1. Valid values are 04 through 06. An invalid 
value will cause an exception condition (EC = 3) on the 5219-0 only. 

• tmtm I: a two-byte number specifying in 1440ths of an inch the distance from the top edge of the page 
to the baseline of the fU'St print line on the page. Valid values are 0 through 32767. All other values are 
invalid and will cause an exception condition (EC -= 4). A value of 0 causes no change to the top 
margin setting. The default is 240 in data processing mode and 1680 for word processing. 

On a 5219-0, however, if another control is eventually processed that attempts to print in a position in 
which the fxrst print line would be less than a single line distance below the top edge of the paper, then 
at that time an exception condition (EC = 1) will be detected and posted prior to printing the fU'St 
character on the page. This will happen for a range of I through 239 for 6 lines per inch (Ipi), and 1 
through 179 for 8 Ipi. It is recommended that a top margin setting equal to at least one line be used for 
tf3ctor feed and at least 32/96ths of an inch for sheet feed. If the \'a]ue for tmtm is not a multiple of 
lt96ths of an inch, the tmtm value will be rounded to the next smaller li96th multiple or next larger 
multiple if no smaller mUltiple exists. 

• bmbm = a two-byte number that is not inspected by the 5219-0, and is optional for the 3812. 

Occurrence of this command is restricted to page boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 3). 

3.6.31.19 Set Print Setup (SPSL,) 

Set Print Setup (SPSt,;), X'2B02nn4Cupfx.'Ui'. specifies the paper feed technique and print setup to be 
used. This command is valid for the 5219-0 and 3812 printers only. 

TIus command is ignored by the 3812. 

• nn I: number of bytes remaining in the command plus I (including the length b}te). Valid values are 
04 through 65. An invalid value will cause an exception condition (EC = 3). 

• xx = a one·b}te number that is not inspected by the 5219-0. 

• pf I: a one-byte number specifying the paper feed mechanism to be used. The following values are 
"'alid: 

00 ~o change to paper feed 
o I Select manual feed 
02 Select tractor feed 
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03 Select automatic cut sheet feed 

With the exception of a requested feed type of manual. the paper feed device installed will be the one 
used irrespective of the feed type requested. If manual feed is requested. however. manual will be used 
irrespective of the feed device installed; i.e .• a request for manual feed overrides the feed dfwice installed. 

All "other values will cause an exception condition (EC = 4). 

• si = a string of EBCDIC values up to 60 bytes in length. The flIst two bytes of the string will be 
converted to decimal values to be presented in the two-digit LED display on the printer operator panel. 
If either of the flIst two bytes is !lot in the range X'fO' to X'F9', this parameter will be ignored and a 
display of X'FF' will result. A nn value of 06 will cause the si parameter to be ignored and a display of 
X'FF' will result. 

Occurrence of this command is restricted to page boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 2). 

3.6.31.20 Set Exception Action (SEA) 

Set Exception Action (SEA). X'2BD2nn85ecac', specifies the action to be taken upon detection of various 
text data stream exception conditions. This command is valid for the 5219-D and 3812 printers only. 

• nn = number of bytes remaining in the command plus 1. Valid values are 04 through 254. An invalid 
value , ... ·ill cause an exception condition (EC = 3). 

• ecac = paired one-byte parameters specifying the action to be taken upon detection of various data 
stream exception conditions. The value for ec is the exception condition (EC) value. Valid values for ec 
are 0 through 4. All other values for ec will cause an exception condition (EC = 4). A value of 0 
causes the paired ac value to apply to all exception conditions. 

Valid values for ac, for the 5219-D. are 

o Post soft outstanding status to system 
I Ignore error (no status to the system} 
2 Post invalid Printer Data Stream error to the system (default) 
3 Post hard outstanding status to system 

Valid values for ac, for the 3812, are 

o Accept - same as Ignore 
1 Ignore error (no status to the system) 
2 Terminate - print error, feed form. stop, and signal status to system. 
3 print error vector and continue 

All other values for ac will cause an exception condition (EC = 4). 

Occurrence of this command is restricted to line boundaries. Failure to adhere to this restriction will cause 
an exception condition (EC = 2). 

SIC with an si value of 255 or SGEA cancels any setting made by SEA for exception class 1. 
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3.6.31.21 Begin Undersc:ere (BUS) 

Begin Underscore (BUS), X'2BD4nnOAOlbp', activates the continuous underscore function. This command 
is valid for the 5219-0, 3812, and 4234 printers only. 

• on = number of bytes rem::Uning in the command plus 1. Valid values are 03 and 04. Any other value 
will cause an exception condition (EC = 3). 

• bp = optional one-byte number identifying the graphic characters not to be underscored. Two values 
are supported. The default value, X'OO', means underscore all graphic characters including the space 
graphic X'4Q' and the relative horizontal print position control X'34C8'. The other value supported for 
bp is X'80', which means underscore all graphic characters except the two mentioned for the X'OO' value. 
Any otIlt.or value for bp will cause an exception condition (EC = 4), and bp will be assumed to be X'OO'. 

Note: The 3812 printer allows the value of X'OI' and will perfonn the same as X'OO' 

Receiving Bt:S while underscore is active results in an exception condition (EC = 1). 

3.6.31.22 End Cnderscore (EUS) 

End Underscore (EUS), X'2B04020E', deactivates the continuous underscore (BUS) function. This • 
command is valid fot the 5219-0, 3812. and 4234 prin~rs only. 

Receiving ElJS while underscore is inactive results in an exception condition (EC = 1). 

3.6.31.23 Begin Overstrike (BOS) 

Begin Overstrike (BOS), X'2BD4nn72chbpgcgccpcp', activates the continuous overstrike function. This 
command is valid for the 5219-0 and 3812 printers only. > 

• on = number of bytes remaining in the command plus 1. Valid values are 03 through 08. An Invalid 
value will cause an exception condition (EC = 3). 

• ch:: a one·byte number specifying the character code point to be uscd as the overstrike character. 
Valid values are characters printable in the currently selected character set in the range of X'40' to X'FE' 
(X'FF' for the 3812). If an invalid code point is selected. an exception condition (EC :: 4) will result. 
A character set change subsequent to the BOS control may cause the previously printable graphic to 
become unprintable in which case an exception condition (EC = 1) will result prior to starting the over· 
strike operation. 

• bp = an optional one-byte number identifying the graphic characters not to be overstruck. Two values 
are supported. The default value. X'OO', means overstrike all graphic chaTactersinc1uding the space 
graphic X'4Q' and the relative horizontal presentation position control X'34C8'. (The 3812 will over­
strike all gntphic charact'CfS except spaces due to tab controls.) lbe other value supported for bp is 
X'80', which means overstrike all graphic characters except the two mentioned for the X'OO' value. Any 
other value for bp will cause an exception condition (EC .. 4). 

,VOle: The 3812 printer allows the value of X'OI' and will perform the same as X'QO' 
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• gcgc == optional two-byte number that is not supported by the 5219-0 but must be zero. Any other 
value will cause an exception condition (EC :; 4) on the 5219-0 .. This parameter is ignored by the 
3812. 

• cpcp l1li optional two-byte number that is not supported by the 5219-0 but must be zero. f\ny other 
value will cause an exception condition (EC == 4) on'the 5219-0. This parameter is ignored by the 
3812. 

Receiving BOS while overstrike is active results in an exception condition (EC == 1). 

3.6.31.24 End Overstrike (EOS) 

End Overstrike (EOS), X'2B040276', deactivates the continuous overstrike (BOS) function. This command 
is valid for the 5219·0 and 3812 printers only. 

Receiving EOS while overstrike is inactive results in an exception condition (EC = 1). 

3.6.31.25 Begin Emphasis (BES) 

Begin Emphasis, X'2BOI038Aca', activates the continuous emphasis function. This comm31ld is valid for 
the 3812 printer only. The 3812 prints emphasized characters by overlaying them with the same pel pauem 
displaced by two pels horizontally. The recommended emphasis technique for the 3812 is for the user to 
switch to a bold or italic font as desired. 

• ca:; character appearance, a one.byte hexadecimal value that describes the desired results when the 
indicatc~ text is emphasized. The 3812 printer ignores tltis parameter value. 

Receiving BES while emphasis is active results in an exception condition (EC == 1). 

3.6.31.26 End Emphasis (EES) 

End Emphasis. X'2BOlnn8Exx', deactivates the continuous emphasis (BES) function. Trus command is 
valid for the .3812 printer only. 

• nn == number of bytes remainmg in the command plus 1. Valid values are 02 through 03. 

• xx = one byte reserved field. The 3812 printer ignores this parameter value. 

Receiving EES while emphasis is inactive results in an exception condition (EC = 1). 

3.6.31.'Z7 Set Line Density (SLO) 

Set Line Density (SLO), X'2BC6nn1d', specifies the vertical distance to be moved for a single line space. 

This comm31ld is valid for all printers except the 5256 and the 5262. It is always valid for the 4245 only 
when not in 5256 emulation mode. It is V:llid for the 5262 on the System/38 only. 

• Illl == the number of bytes remaining in the command plus 1. This value is 02 wben ld is specified. but 
valid values are 01 and 02. If nn is 01, Id defaults to X'OC'. An invalid value causes Id to dcf:lult to 
X'OC' and 31l exception condition (EC == 3). 
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• ld = the number of 1/72 inch increments to be moved for each vertical index. with a maximum of 18. 
All values of Id are valid. The following shows the relationship between the value of ld and the lines per 
inch print density for the 5219. 

I to 6 
7 to 8 
9 to II 
IZ 
13 to 17 
18 
19 to 255 

12 lines per inch 
9.6 lines per inch 
8 lines per inch 
6 lines per inch. If Id is O. 12 is used. 
5.3 lines per inch 
4 lines per inch 
12 lines per inch 

On the 3812. if Computer Output Reduction Mode is active, 70% of the Id value is used. 

The 4214-2 has li120 inch increments for fan fold forms and 1/108 inch increments for cut sheet forms. 
The valid values for Id on the 4214-2 are between I and 72. Values between 73 and 255. inclusive. \..,.ill 
cause a Printer Data Stream parameter check. 

The 4210 moves in 1;72 inch steps only. 

Page depth may be recalculated when this control is sent. See the SVF control for more information. 

The new line density does not take effect until the next line end or indexing control (CR, ~L. IRS. RNL, 
IRT. FF. RFF. LF. absolute vertical PP. or relative vertical PP). Vertical displacements for subscripts and 
superscripts on the current line arc unaffected by SLD. 

3.6.31.28 S~t Coded Graphic Character Set through Local I~ (SCGL) 

Set Coded Graphic Character Set through Local ID (SCGL). X'2BD10381id'. selects one of the sixteen 
coded graphic character sets as the designated character set. 

id == codes for the following character sets. 

X'QO' = ;\-Iultinational (except 5219-D) 
X'OO' = International (ASCII) (5219·0 only) 
X'OJ' == Cnited States 
X'OI' = Cnited States/EBCDIC (5219·0 only) . 
X'02' = Austria/Germany 
X '03' == Belgium 
X'04' = Drazil (For JJ97.autlched keyboards, X'04' represents lite prinler default •. ie. the language 
defaulted by lhe JI9i keyboard) 
X'US' == Canadian French (not 4234) 
X'OS' = Cnitcd States i Canadian Bilingual (4234 only) 
X'06' = Denmark/Norway 
X'07' == Finland/Sw'ed¢n 
X'08' == France· 1977 (not 5219-0) 
X'OS' == Fra.nce· 1980 (5219·0 only) 
X'09' == Italv 
X'OA' = JaPan (English) (For Jl9i·atlached keyboards, X'04' represents the primer default •. ie. the Ian· 
guage defaulted by the JI9i keyboard) 
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X'OB' = Katakana (on 5219-0, translates to ASCII, ID = X'OO') X'OB' represents US/Canada for 
3197-attached printers. 
X'OC' = Portuguese 
X'GD' = Spain 
X'OE' = Spanish Speaking 
X'OF' = Cnited Kingdom 
X'65' = Spanish Word Processing (3812 only) 
X'FF' == Default character set 

All other values cause the default character set to be selected. 

On the 5262, this command is accepted, but does nothing. 

3.6.31.Z9 Set Character Distance (SCD) 

Set Character Distance (SCD), X'2BD2042900pp', specifies the number of characters to be printed per inch. 
Note that anytime the current maximum print position value (as set via the SUF command) is greater than 
132 and this command is used to select 10 cpi, the maximum print position value will be set to 132 by the 
printer. 

This command is valid for all printers except the 5256 and 5262. It is always valid for the 4245 but not sent 
to it when it is emulating a 5256. 

Page width is recalculated when this command is received. Page width is the product of the maximum print 
position and the character distance. 

pp: 

X'OO' 
X'05' 
X'OA' 
X'OB' 
X'OC' 
X'OF' 

X'IO' 

X'FF' 

no-op - no change to current density 
5 cp (4214-2, 4210, and 3 1 97-attached printers only) 
10 cpi 
proportional spacing (5219·D and 3812) 
12 cpi (5219-0.3812.4214-2,4210. and 3197-attached printers only) 
15 cpi (On 4210 and 3197-attachcd printers. this is done as 17.1 cpi with a maximum print position 
of (98) 
16.7 cpi (4214-2. 4210, and 3197-attached printers) (on 4210 and 3197-attached printers this is done 
as 17.1 cpi with a maximum print position of 220) 
10 cpi 

The 4245 accepts only the X'OAf value. 

3.6.31.30 Load Alternate Characters (LAC) 

Load Alternate Characters (LAC), X'2DFEnnmmceil ... in', loads single or double-byte character codes at 
specified EBCDIC or ideographic addresses. This command is valid for the 5224, 5225, 4214-2, and 4234 
printers only. 

• nn = number of bytes remaining in the command plus 1. This value must not exceed 255, 

mm "'alue 
01 
02 

nn value required 
= 2 plus 10 times the number of character images 
= 2 plus 11 times the number of character images 
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03 
04 
05 

= 2 plus ·22 times the number of character images 
= 2 plus 56 times the number of char3.Cter images 
= 2 plus 62 times the number of character ima.!,-es 

• mm = character matrix size as follows: 

01 
02 
03 
04 
05 
09 
OO,OA-FF 

8 high by 9 wide 
8 high by 10 wide (5224-12. 5225~ 11. 5225-12, and 4214-2) 
16 high by 10 wide (5224-12. 5225-11. 5225-12) 
18 high by 18 wide (5224-12. 5225·11. 5225-12) 
18 high by 20 wide (5224-12. 5225-11. 5225-12) 
8 high by 12 wide (4234 at 15 cpi only) 
invalid 

• ee is a single byte code for mm = 01 or 02; ee is double byte code for mm = 03. 04, and 05. 

'" 
• ii-in = a field of vertical slice data that dermes the character pattern, when mm = 01, 02, or 03. If mm 

= 04 or OS, then the field is horizontal slices. 

Note: The 4210 and 3 I 97-attached printers, though they emulate the 4214-2 in general, do not support this 
control and will reject it with Invalid SCS Control Code in the next poll response. • 

3.6.31.31 Set Text Orientation (STO) 

Set Text Orientation (STO), X'2BD3nnF6ccccPPPP'. controls the orientation of the characters on a page. 
This command is valid for the 3812 printer only. 

• mi is a one byte count of the number of bytes remaining in the command, plus one. 

For the 3812. the only valid value is 6. Invalid values will cause an EC = 4 exception. 

• cccc is two bytes specifying the character rotation angle. It is ignored by the 3812. 

• pppp is text line rotation (two b)tes). On the 3812, it has these meanings. 

x '0000' 
X'2000' 
X'SAOO' 
X'8700' 
X'FF'FE' 
XTFFF' 

all others 

Nonna! "portrait" (upright) orientation 
Landscape left (270 dcgrees clockwise rotation of text) .. ' 
"portrait" upside down orientation (180 degrees rotation of text) 
Landscape right (90 degrees c1ock\vise rot:ltion of text) 
Select Computer Output Reduction ~lode 
Default. This causes the orientation to be calculated based on the rules given in 
3.6.31.16, "Set Presentation Page Size (SPPS)" on page 135. 
invalid; will cause EC = 4 exception. 
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3.6.31.32 Execute PMP 

Execute PMP, X':!BCAnnpm', causes the 3812 to execute a set of "primitive" 3812 commands. This 
command is valid for the 3812 printer only. 

PMP is "Page Map Primitives", the machine level language for the 3812. P:vIP provides the ability to use 
such functions as vector graphics, reverse image printing, user-generated characters, and print macro modifi­
cation. 

The pUblication 5544-3343 includes the following warning: 

WAR~ING: P;\1P is a language unique to the 3812. Programs coded with P;\IP instructions will 
not be compatible with other current or possibly future IB;\l printers. Thus, moving a P;\lP-coded 
application to a different printer will most likely require reprogramming. 

" • nn is a one byte count of the number of bytes remaining in the command, plus one. 

• pm is one or more PMP command bytes. The PMP commands are not documented in this manual. 
Refer to the following. 

Using the IBM Pageprinter 3812 with an IBM System/36 or System/38 , 5544-3343. 

Using the IBM SI36 Printer Application Program Interface PRPQ (PRPQ P84073, (5i99-BYX)). 
shipped with the PRPQ. 

IBM 3812 Page printer Programming Reference, S544-3268. This manual describes the interface 
between the 3812 and "the IBM Pc. It includes descriptions of the prinutive commands used to 
pcrfonn the additional functions. 

3.7 Internal Processing Queue 

Data and commands are received via a twinaxial cable. A work area large enough to hold 16 frames of 
commands or associated data is used as a queue. Commands and associated data will be processed from this 
queue area on a first in-flfst out basis. Commands that require a following Activate shall be placed last on 
the queue and no more commands other than Poll or EOQ will be accepted until after the Activate has been 
received. When a "nonbusy" status is returned (after the Activate), the queue is empty and all commands 
that were placed On it have been executed; the queue is available again for up to 16 commands and associ· 
ated data frames. 

The queue loading process must be completed by issuing a command that designate!\ the end of queue. Tlus 
designator may be either a command requiring activation, or an EOQ command (delimiter). Once an EOQ 
designator has been transmitted, no commands except Poll will be processed until a non busy status is 
returned to a Poll command. 

If all 16 queue entries are loaded, no EOQ designator need be issued. However, if all 16 queue locations are 
loaded, the last frame sent cannot contain all T bits in frame bits 7 through 14. A X'FF' code in the 
command byte is invalid. 

It is sufficient to terminate all queues with the EOQ delimiter, but not necessary after a command requiring 
activation is loaded to the queue. 

Printer Interface 145 



Commands which are queueable are as follows: 

• Cle:u-

• Set mode (with one data frame) 
., 

• Reset 

• Write Control Data (with one data frame) 

• Read Device 10 

• End of Queue Delimiter 

• Read Status 

• Write Data 

Commands which must be placed last on the queue are as follows: 

• End of Queue Delimiter 

• Read Status 

• Write Data 

• Read Device ID 

Once the queue is not empty, a "busy" status is set. The Activate commands, while not stored in the queue, 
will cause a busy status to be sent as well. The printer remains busy until an Activate command has been 
completed· and status has been updated, or the queue is emptied. Note that printers go not busy after an 
activate command, unlike display stations. 

3.8 Command Response Timing 

The printer responds with "busy" status after any cable command. It will continue to respond with "busy" 
status until the command has been processed. 

The maximum time the printer will stay busy is 8.16 seconds after an EOQ delimiter. activate command. the 
16th frame that fills up the queue. or any command requiring an activate. The minimum time for the 
printer to stay busy is 500 microseconds. 

~o two commands may foUow one another closer than 30 microseconds from the transmission of the last 
bit of the last frame of the fU'St command until the ftrst bit in the bit synchronization pattern of the second 
command. 
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3.9 Data Codes 

AU 256 possible byte values are used. AlI codes from X'OO' through X'3F' are either valid or invalid SNA 
character string control codes. AlI codes from X' 40' through X 'FF' are either printable or unprintable data 
codes. 

3.9.1 Character Sets 

EBCDIC is the standard code in the basic character set consisting of 96 (94 for 5219·0) characters. 
Katakana uses a 128 character sct. The character sets are shown in illustrations on the following pages. 
Cndefuled character codes (in columns 4 through F) are printed as the default graphic as specified by the 
SCS SGEA control code. If the default graphic is not specified, a • (hyphen) is printed as the substitute 
character. 

Printer Interface 147 



3.9.1.1 Printable Character Set 

First Hex Char 0 4 5 6 7 8 9 A B C 0 £ F. 

0 ~~;{i~~ 
,'!'" " • .. 0 • " c: \ 0 

........ ~y •.•• , 
/ 

, - £ A J ;~:.; .... :.~:":':;, e E a 
?:.:.~o;,~~ 

f?::f:~ - E ¥ 7 
... -~,~."""",, ~ _. ; . 

2 1~:~j:: 
a e A b It s B K S 

Second Hex 3 $.;:i?; a e A E c It C L T 3 
Char 

~:~W~§.I: 
, , , , ,.; 

4 a e A e CS m u f 0 M U 4 

':.: ~i:':~'; , , , , 
§ 5 ;;..~;.~~~".: • 1 A I e n v e N V 5 

-;::.~'::::::~:':' 

t;)}:~~~:; - .... 
6 

fb'~~;:~ 
a 1 A I 0 w err F 0 W 6 

.'·:·.'::.:·v." 0 .. 0 'i 7 ,!!~: ... ~ •• \ a 1 A 9 P x 'A G P X 7 
~::::~.:.:: 

8 f:·;';tf.~~~; ~ 
\ 

~ 
\ 

~ Q 8 1 1 h q V H Y 

~~;;·:~H - -9 n # N 
, z '" A Z 9 

A < • ..., ~ : -
S ~ 

0 .... - ..... -S 1# , 0 u 0 U , 
C < • • "" @ a • -£) " 

.. 
0 u 0 V 

0 ( ) S !:I t , , , , 
0 u 0 V 

E 
.;J:. + > :: P It P , , , , , 

::-. . 0 u 0 U 
... ;; .... - -F ::<t 7 " ;t 11 @) == 0 ., 0 

Figure 93. :\-1 ultinlltionnl Character St.ot. 

I. Shaded positions are valid codes reserved for use by lB7vl. 

2. Blank positions are invalid codes which mayor may not print a character. 

3. Codes with a first hexadecimal digit of 2 or 3 are reserved for display attributes. 

4. These codes are unique to 
EBCDIC standards. 

the 5250 Information Display System and do not necessarily conform to 

S. The following characters print as blanks. 

• X'40' (Space) 
e· . X'4!' (Required Space) 
e X'El' (:"-iumeric Space) 
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World Trade Variations of the Printable Character Set 

For the countries shown, characters are identical to the printable character set except as noted. 

Hex: 4.40 4C 4F SA 58 SF 6.40 79 76 7C .401 CO 00 EO 

C I I 
..., 

U.S. and Caneda 

Multinational 

Austria/Germany 

o. .. § (; A U 0 ~ • U 

'\ .. .. , .. 
u a e It ~ 

Belgium 

Brazil 
e' $ S ~ i' ~ A - I 

0 • 
Canada (French) 

\ 
, , .0 , \ 

a , u e e ~ 

Oenmartl/Norway 

0 0 
# ):( ,IE .. 

A t/> " u e. a 

Finland/Sweden 9 
0 .. , .. 0 , 

):( A 0 e A 0 u •• J e 

France 
0 q \ 

£. 
, .. , , 

<\ u ;! e • 
Italy 

0 , 
'\ , 

~ 
'\ 

e 0 u £. 1 \ \ 
~ a • 

Jaoan (Enalish) £ I I '" 
..., - $ 

Portugal ~ 'a' - - l - <; A 0 a 
, 

Spain 
..., - - - .. 

I PTs n N 

Spanish·Speeking I 
.., - - .. 

n N 

Unired Kingdom 

...., -$ I I £. 

Figure 9~. World Trade Variations 
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Standard Katakana Printable Character Set 

0 , 2 3 • 5 • ., • , A • C 0 £ F 

0 So • - !I • 0 

, - \ I J> g - A J , 
2 ,. 2: 1 '1 " • It S 2 

3 , , ., j ~ C L T 3 

" 
, 

2 ::t :; "'I I:) M U " 
5 • ;t l ,;;. E H V 5 

• , :J 7J :r l..j , 0 w • 
7 ., l' -- J G p x ., 
IS '( - :7 i ~ H Q "( • , ., 

~ ::. .., I " 2 , 
A £ ! : ::l J I " 
8 ¥ I • CJ 

• 
c: < * 'JI. @ 'J 3 ? 

0 ( ) 
, 

~ " 
., ~ -

E . ; > . ::l t ') " 
F I 

-, " ~ ;, Jl. . ) 

Figure 95. Katakana Character Set 

... : . 
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3.10 Twinaxial Cable Performance Requirements 

See 1.0, "Physical Characteristics of the Twinaxial Cable" on page 1 for infonnation on data transmission 
rates and characteristics. 

An interfrnme interval of greater than 240 microseconds nught cause invalid command exception status. 
When a poll or activate read command is received. the printer will initiate a turnaround within 45 (:!: 15) 
microseconds. The Poll or Activate Read response time is measured from the time the parity bit is received 
at the printer until the sync bit of the flIst response frame is transmitted. Transmission from the printer will 
be at a 1 MHz (::!: 2%) bit rate. The interframe interval may be adjusted from zero to approximately 240 
microseconds in increments of eight microseconds, as specified by the Set ;\lode command. 

Before command transmission. the transmission system must be conditioned to ensure that bit and frame 
synchronization can be achieved. This requires the transmission of a five bit pattern which synchronizes the 
receiver clocks to the incoming pulses, and a three-bit frame synchronization pattern that delimits the start of 
a command message sequence. No two commands may follow one another closer than 30 microseconds 
from the transmission of the last bit in the flIst command until the flIst bit of the bit synchronization pattern 
of the second command. Following the transmission of a Set Mode command frame, the data frame must 
be transmitted within 256 microseconds of the preceding command frame. Similarly, the same requirement 
is made for the data frame following a Write Control Data command. 

3.11 4214-2 - 4210 Differences 

The 4210 emulates the 4214-2 with the following differences.. These differences and operational consider­
ations are discussed in IB,vl 4210 Primer Product and Programming Description, SC31·.)784. 

• The 4210 does not support the Load Alternate Character SCS control. 

• The 4210 does not support the TransparentSCS control. 

• The 4214·2 uses steps of lil20 or 1/108 to move paper. depending on the type of paper feed. It emu­
lates movement of 1/12 inch. The 4210 moves paper in 1/12 inch steps only. 

• The 4214-2 uses character sizes of 5, 10, 12, 15. and 16.7 cpi. The 4210 uses character sizes 5, 10, 12, 
and 17.1 cpi. When the 4210 receives instructions to set 15 cpi, it uses 17.1 cpi \vith a maximum print 
position of 198. When the 4210 receives instructions to set 16.7 cpi. it uses 17.1 cpi with a maximum 
print position of 220. 

• The 4214-2 supports near-letter qUality printing in 10 and 12 cpi. The 4210 supports ncar-letter quality 
printing in 5, 10. and 12 cpi. 

• The 4214·2 has an auto sheet feed mechanism and uses the drawer selection capabilities of the Page 
Presentation :"vledia control. The 4210 has no such mechanism and ignores the drawer selection parame­
ters of Page Presentation \ledia. 

• The 4210 uses the last print quality selection it receives from the operator panel or the data stream; the 
last one takes precedence. 
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• The 4210 may delay up to 20 seconds in turning on the Check light when it reports a Graphic Check to 
the host. 

• The 4210 sets Print Complete in the pon response when it receives data, not when it has printed the 
data. This requires special host handling of print data in order to avoid data loss if a printer error 
occurs. 

• After operator recovery from a fonns jam or end-of-fonns condition, the 4210 completes printing the 
page it was printing. If only a partial page is printed, fonns alignment may be lost. 

• The 4210 will fmish printing the data in its internal buffers before stopping, even if a Clear command is 
sent. 

3.12 4214-2 - 3197-Attnched Printer differences 

The 3197 display station supports the 4201, 4202 and 5201 PC printers via a PC Parallel Interface. TIllS 
section deals with the 4201, 4202, and 5201 differences from the 4214-2 when 4214-2 emulation is selected 
via the 3197. 

• The 3197-Attached Printers do not support the Load Alternate Character SCS control. 

• The 3197-Attached Printers do not support the Transparent SCS control. 

• The 3 1 97-Attached printers support the ASCII Transparent (A TR~ I control and Set Presentation Color 
(SPC) control. For more infonnation on these controls, see 3.6, "Control Character String" on 
page 116. 

• The 4214-2 uses steps of 1/120 or 1/108 to move paper, depending on the type of paper feed. It emu­
lates movement of 1/12 inch. The 3197-Attached Printers move paper in 1/72 inch steps only . 

.vOle: Since spacing will be converted to the nearest lin of an inch, it is recommend the Set Single 
Line Density SCS Control parameter be ex.pressed in multiples of 201 1440ths to insure accurate place­
ment of printing on the page. 

• The 4214-2 uses character sizes of S, 10, 12, IS, and 16.7 cpi. The 3197-Attached printers use character 
sizes of S, 6,8.55.10,12, and 17.1 cpi. When the 3197-Attached printer receives instructions to set 15 or 
16.7 cpi, it substitutes with 17.1 cpi. 

• The 4214-2 suppons ncar-letter quality printing in 10 and 12 cpi. The 3197-attached printers support 
near-letter quality printing in 5, 10, and 12 cpi. 

• The 3197-attached printers use the last print quality selection received from the operator panel or data 
stream; the last one taking precedence. 

• The 3197-attached printers set Print Complete in the pon response when receiving data, not when the 
data has been printed. This requires special host handling of print data in order to avoid data loss if a 
printer error occurs. 

• After operator recovery from a fonns jam or end-or-forms condition, 3197-attached printers complete 
printing the current page. If only a partial page is printed. forms alignment may be lost. 
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• 3197·attached printer will fmish printing the data in its internal buffers before stopping. even if a Clear 
command is sent. 
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4.0 5251 lVIodel 12 Interface 

In this configuration, a controller, similar to that in the System Unit, is located in the 5251 :'vlodel 12. Work 
stations interface with the :'vlodel 12 through the Ouster feature. The :'vlodef 12 interface to the System Unit 
is through a communications interface. 

4.1 Communications Interface 

Refer to the 5251 Model 12 ylaintenance Information Manual for detailed information about the following 
communications features: 

• EIA Interface - provides for attaching an external modem meeting RS232C/CCITT V.24/v.28 for opera­
tion on a switched or non-switched communication line. 

• 1200 bps Integrated ;\.lodem - is available in four versions: non-switched operation (C.S. and Canada) 
manual answer switched (for U.S. and Canada), non-switched (for World Trade countries), and switched 
(for World 'rrade countries). The Internal Clock feature on 5251 :'vlodel 12 is needed with all versions. 
A COT type of data access arrangement, or an FCC certified equivalent in the V.S., is needed for 
attachment to switched lines in the U.S. and Canada. A line plate, with functions similar to a CBS type 
data coupler, is provided with the switched line version for World Trade countries . 

• 

• 2400 bps Integrated Modem - is compatible with the lB!'v1 3863 Integrated :'v10dcm anu equivalent 
modems. The line speed is 2400 bps with half speed backup 1200 bps on either switched or non­
switched lines. The modem operates in half duplex mode on switched lines and as tributaries on multi­
point non-switched lines. 

• 4800 bps Integrated :'vtodem - is compatible with the IBM 3864 and equivalent modems. The line speed 
is 4800 bps with half speed backup on switched or non-switched lines. The modem operates in half 
duplcx mode on switched lines and as tributaries on mUltipoint non-switched lincs. 

Doth the 2400 and 4800 bps modems can operate in full duplex mode on non-switched point.to-point 
lines. Line speeds on ~witched lines in the t:s and on aU non-switched lines ate selected at the host 
system. In 'World Trade countries. the 2400 bps integrated modem may be manually switched to hal! 
speed. 

Doth the 2400 and 4800 bps modems are connected to the public switches network (PS;o.I) by: 

Integrated protective coupler (IPC) in the lJS. 

Couplcr adapter with external coupler (CBS or equivalent) in Canada. 
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- World Trade coupler in World Trade countries. 

• Digital Data Service Adapter - provides for attaching to the AT&T Dataphone Digital Service network 
or equivalent, via an AT&T Channel Service Unit, or equivalent. 

4.2 Communication Protocol 

The IBM 5251 Model 12 uses System :-Jetwork Architecture (SNA) protocol for the transfer and manage­
ment of data. Synchronous Data Link Control (SOLe) is used for control of the data link. 

General information about SNA and SDLC is in the following manuals: 

• IBM Synchronous Data Link Control General Information, GA27-3093 
'" 

• IBM Systems Network Architecture Concepts and Products, GC30-3072 

• IB:vl Systems Network Architecture Format and Protocol Reference Manual, SC30-3112 

Specific information about SNA and SDLC as used in the 5251 Model 12 is in the following manuals: 

• IBM 5250 Information Display System Functions Reference Manual, SA21-9247 

• IBJ! 5251 Display Slation ivlode's 2 and 12 Maintenance Information .'vlanual. SY31-0463 

4.2.1 Data Link Control 

The 5251 :'vlodel 12 operates synchronously using a subset of SDLC. Refer to the :\Itaintenance Information 
~lanual and the Functions Reference Manual for information on the implementation of SDLC in the 5251 
:'vlodel 12. Refer to the Synchronous Data Link Control General Information :'vlanual for additional SDLC 
information. 

4.2.2 Path Control, Connection Point Manager 

Transmission subsystem profIle 7 is used. 

4.2.3 Data Flow Control 

Function management proflle 7is used. 

4.2.4 Presentation Services 

These are derIDed in this manual and in the F unctions Reference Manual. 

4.2.5 Information Transfer 

S~A LV types 4 and 7 are used to transfer information and commands between the host and controller. 
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5.0 5251 lVlodel 11 to 5251 lVlodel 12 Interface 

The interface between the 5251 Model 11 and the 5251 Model 12 is the same as the interface between 5251 
Model 11 and the System t;nit with the exceptions described below. 

Although individual commands and the expected responses are equivalent for both the local and remote 
attachments. the sequeeces and intercommand timing may differ. 

5.1 Physical Characteristics of Twinaxial Cable 

The section having the same title at the beginning of this document applies except that connections are to 
ports on the Cluster feature of the Model 12 instead of on the System Unit. For added infonnation about 
connecting work stations to the Model 12 refer to IBM 5250 Information Display System Functions Reference 
Alanual. SA21·9247. 

5.i Display Attributes 

Added infonnation about the field (display) attributes used between the 7vlodel 11 and the 7vlodel 12 is in 
IBM 5250 Information Display System Functions Reference Alanual. SA21·9247. 

5.3 Command lVlatrix 

The two following commands are modified: 

• Read Data 

• Read Device ID 

5.4 S pecific Formats 

All commands pass from the controller in the 5251 7vlodel 12 (rather than the controller in the System Unit) 
to the 5251 ~todel 11. 
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5A.l Read Data Command (Code" 01000 Base or -1000 Feature) 

This command is addressed to a specific device on a specific station. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Station Address 

7·14 Read Data Command (00001000) 

15 Stop bit: always 1. 

Figure 96. Read Data Command for 5151-11 from 5251-12 

It starts the transfer of one byte of data from the base device, or a 16 byte block for Read Data commands 
addressed to a specific feature device. The address counter is incremented once for each byte transferred 
from the base regen bufTer. An activate command is needed before data transfer starts. The Read Data 
command will not result in the invalid device address exception condition if a device address of an 
uninstalled or undefined feature is presented with the command. Rather, 16 data bytes of :ill zeros is 
returned with no exception condition. 

If the address counter register contains a value larger than the limit of installed storage, for read to the base 
machine, an invalid register value exception condition results. 

5.4.2 Read Device ID Command (Code == 01100) 

nit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

·U.6 Station Address 

7-14 Read Device ID Command (00001100) 

IS Stop bit: alvvays 1. 

Figure 97. Read OC"icc ID for 5151-11 from 5251·12 

This command starts the transfer of one data word from the addressed device. The device ID word from the 
base contains information about the characteristics of the station. Other special feature devices return an ID 
word with the device characteristics of the installed special feature. If a special feature device is not installed, 
bits 7 through 14 of the returned fr:une are zero. t\ Read Device ID command to the indicators returns a 
field of zeros. An Activate command is needed before data transfer will start. 

See 2.4.8.1, "Base ID Word" on page 53 for the format of the response of the Read Device ID command 
addressed to the base device. 

5.4.3 Keyboard ID \Vord 

This is the same as the keyboard response to the Systcrn Cnit workstation controller (see 2.4.8.3, "Keyboard 
ID Word" on page 5 5), except that only 5251· I 1 keyboard values arc supported. 
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5.4.4 Printer ID Word (Printer Response) 

See 6.0. "Printer (5219. 5224, 5225. and 5256) to 5251 ;'vfoclel 12 Interface" on page 161 for information on 
the interface between printers and the 5251 model 12. . 

5.4.5 Activate Commands 

Add Read Data (addressed to base) to the list of preactivate commands. 

5.5 Performance Measurement 

5.5.1 Preactivate Commands 

Add: 

Command Prcactivate Post-Activate Rccovery 
(milliseconds) (milliseconds) 

Read Device ID 3.4 2.4 
(Base) 
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6.0 Printer (5219, 5224, 5225, and 5256) to 5251lVIodei 12 Interface 

This interface is similar to that described in 3.0. "Printer Interface" on page 8S except that the controller is 
in the 5251 :'vlodel 12 instead of in the System Unit. However. although individual commands and the 
expected responses are equivalent for both the local and remote attachments. the sequences and intercom· 
mand timing may differ. The additions listed below also apply. 

6.1 Commands lVlatrix 

Name Bits 7 through 14 

Read Device tD" 0000 1100 

16 Requires an Activate Reao command. 
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6.2 Specific Formats 

6.2.1 Read Device ID Command (0000 1100) 

Bit. Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

*,5.6 Station Address 

'·14 Read Device I D Command (00001100) 

15 Stop bit: always 1. 

Figure 98. Read De\'ice ID for 5151-11 from S251-12 

This command initiates the transfer of one ID word from the printer. The ID word from the printer con· 
tains infonnation describing the characteristics of the printer. An Activate Read command is required before 
the printer will respond with the printer ID byte. 

6.2.2 Printer ID 'Vord (Printer Response) 

Bit Purpose 
0.1.2 Fill bits; always zero. 

3 Parity bit:' set for even parity in the frame 

4,5,6 End Of :'<.lessage (11l) 

7·14 . Device identification infonnation 

15 Stop bit: always 1. 

Figure 99. Printer ro word for 5151·12 attachment 

• Bits 7 and 8 (5256 Only) 

00 = 40 cps 
01 = 80 cps 
10 = 120 cps 
11 = Reserved 

• Bits 7 and 8 (5224 ;\lodels 1 and 2) 

00 = I actuator group 
01 = 2 actuator groups 

• Bits 7 and 8 (5224 :'<.lodel 12) 

00 = 2a.ctuator groups 
01 = Reserved 
10 • Reserved 
11 ,.. Reserved 

. 
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• Bits 7 and 8 (5225 :'v1odels 1 through 4) 

00 == 2 actuator groups 
01 == 4 actuator groups 
10 == 6 actuator groups 
11 == 8 actuator groups 

• Bits 7 and 8 (5225 Models 11 and 12) 

00 => 2 actuator groups 
01 == <+ actuator groups 
10 = 6 actuator groups 
11 = 8 actuator groups 

• Bits 7 and 8 (5219-0) 

00 = 5219 Models DO 1 and 002 
01 = Reserved 
10 = Reserved 
11 = Reserved 

• Bits 9 and 10 Printer/Display Identification (All Except 5225 Models 11 and 12) 

00 = Display 
01 = Reserved 
10 = Printer 
11 = Reserved 

• Bits 9 and 10 PrinteriDisplay Identification (5225 Models 11 and 12) 

00 = 4 actuator groups 
01 = 7 actuator groups 
10 == Reserved 
11 = Reserved 

• Bits 11, 12, 1.3, and 14 Type of Printer 

0000 = 5256 
a I 00 = 5224 Models 1 and 2 
0110 = 5224 Model 12 (non-t;.S. only) 
1000 == 5225 Models 1 through 4 
1010 = 5225 :'vlodels 11 and 12 (non-U.S. only) 
1101 = 5219 :'vlodels 001 and 002 
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7.0 5291 Interface 

This interface is the same as that described in 2.0, "5251 :'v1odel 11 Interface" on page 11 except for the 
differences noted below. 

The 5291 comes in two models • the 5291 model 1 and the 5292 model 2. They respond identically to the 
controller. 

7.1 Keyboards 

The 5291 does not support data entry keyboards. 

7 .2 Cabl~ through 

Cable through is standard on the 5291. 

7.3 l\-Iagnetic Stril)e Reader 

The :'vlagnelic Stripe Reader is not supported by the 5291. 

7.4 Deyice Addressing 

The 5291 does not support the feature format for the :\lagnetic Stripe Reader. 

7.5 Keyboard Clicker and Audible Alarm 

The 5291 has no electronic keyboard "clicker". Audible response to key action is a mechanical function of 
the keyboard and not a function of the controller. 

An audible alarm is provided that will sound for approximately 1 second when started by the controller. 
The alarm may indicate that the keyboard is inactive if keys, other than the cursor movement keys, are 
pressed when an "input inhibited" condition exists. 

5291 Interface 165 



;\lodiIied from 5251 Model 11 as follows. 

Change the time in. which the base status is returned to the controller after reception of the last bit in the 
Poll command from 45 ::I: 15 microseconds to 60 ::I: 20 microseconds. .' .' 

If a Poll command arrives at the display station within 105 microseconds of the last bit of the last data frame 
of an Activate Write command, the response will be delayed by the amount of the time difference. 

Also, 

• A Poll command with bits 8 and 9 set to 1 will respond with the former response frame. (A 5251 with 
these bits on will respond with the updated response, if it is available.) 

• A two-frame poll response is always returned for a Poll command (regardless of bit 9) follo\ving the 
execution of a Set :,\lode command at power-on time. 

7.7 Poll ReSI)OnSe to the Controller 

7.7.1 Poll Response Byte I 

Bit 8 is the Line Parity Error Detected bit. In the 5251 model II, parity is checked for even parity over bits 
3 through 15 of every frame. In the 5291, the parity expected is even parity over bits 0 through 15 of every 
frame. . 

7.7.2 Poll Response Byte 2 

• The display station enables the alann when an overrun condition occurs at the display station. 

• When enabled. the alann will sound for all keystrokes. The alann will remain enabled until the con­
troller disables it via the Write Control Data command. 

• Ke)'strokes during an overrun condition will be accessible to the controller. When the station is polled 
and sends the next keystroke to the controller, the overrun condition is terminated until another key­
stroke is detected that cannot be stored at the station. 

7.8 \Vrite Control Data Command (Code - 00101) 

The following bit aescription is cbanged for the 5291. 

Bit 13 

o == Disable audible alarm on keystroke 
1 == Enable audible alarm on keystroke 
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7.9 Set lVlode Command (Code = 10011) 

The foUowing table shows the differences between the '5251 :vtodelll and the 5291.;: _.' 

The numbers given are in bits of fill at ~ne micr'o~~d~~' bit-as"'measured ftom'blt'O ~f a glven fr~e 
until the sync bit (bit IS) of the next frome. Observed times, may differ from' stated times by = 1 micro­
second. ' 

For bits 7 through 11 of the data frame. see Figure' 100 on page 168. Type 1 activate~ ~ not te~ated 
by attributes in the data stream. Type 2 activates are terminated by attributes found in the data stream. 
Type 2. activates are preceded by a Read Immediate Field preactivate command. ' . 

Bit 12 • must be zero. 

Bits 13 and 14 

00 Nonnal display mode 
01 Inhibit user limit checking (see below) 
10 Reserved 
11 Reserved 

When bits 13 and 14 equal 01, the user accessible limit checking is disabled, allowing access to any installed 
storage areas. 
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Poll Poll 
Bits 7 - II Response Response Activate Activate 
Set :\Iode 5251 5291 Read Read 
Fill Count fill Fill Type I Type 2 

0 0 1 7 9-19 11 

1 8 11 12 9-19 I~ 

2 16 21 17 9-19 11 

.3 24 26 27 29 
4 32 36 32 34 
5 40 41 42 44 
6 48 51 52 49 
7 56 61 57 59 
8 64 66 67 69 
9 72 76 ... 72 74 
10 80 81 82 84 
11 88 91 92 89 
12 96 101 97 99 
13 104 106 107 109 
14 112 116 112 114 
15 120 121 122 124 
16 128 131 132 129 
17 136 141 137 139 
18 144 146 \47 149 
19 152 156 152 154 
20 160 161 162 164 
21 168 171 172 169 
22 176 181 Iii 179 
23 IS4 186 187 184. 
24 192 196 192 194 
25 200 201 202 204 
26 208 211 212 209 
27 216 221 217 219 
28 224 226 227 224 
29 232 236 232 234 
30 240 241 242 244 

Figure 100. 5291 Set Mode Command 

7.10 Responses and Data from an IBM 5291· 

The Poll and Activate Read commands will respond in 60 (::I: 20) microseconds. 

11 The lime is determined by the content of each frame transmitted and may v.ary on a frame-by-frame basis 
throughout the range specified. 
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8.0 5292 and 3179 l\'Iodel 2 Interface 

The 5292 interface is the same as that described in 2.0, "5251 Model 11 Interface" on page 11, except for 
the differences identified below. 

The 5292 comes in two models: 5292 model 1 and 5292 model 2. The 5292 model 1 is a color display with 
no graphics cat'ability. The 5292 model 2 is a color display with vector graphics. The two models have the 
same interface to the controller in that they have the same addressing characteristics and they accept the 
same commands. The graphics capability of the 5292 model 2 is controlled via the data stream; the 5292 
model 2 accepts more data stream orders than the 5292 model 1. See [B;\4 5250 Information Display System 
Functions Reference Manual. SA21·9247, for information on the the 5292 model 2 graphics data stream. 

The 3179 model 2 (3179-2) has an interface similar to the 5292 model 1. See 8.11, "3179 Model 2: Differ· 
ences from 5292 ~Iodel I" on page 176 for the differences bctween the 5292·1 and the 3179·2. 

8.1 Cable Through 

Cable through is standard on the 5292. 

8.2 Kevboard Clicker and Alarm ., 

The 5292 keyboard provides a mechanical, audible feedback for each keystroke. This feedback is not con· 
trollable from system controllers nor is it adjustable at the display station. 

The 5292 audible alarm is separate from the keyboard and is controlled by the attaching: system. The alarm 
will sound for approximately 1 second. On the 5292, the audible al::um may indicate that the keyboard is 
inactive if keys, other than the cursor movement keys, are pressed when an "input inhibited" condition 
exists. 

8.3 Display Attributes 

The 5292 display station supports the normal attributes supported by the 5251 !.-lodel 11. In addition, field 
attributes are used to control the seven colors for display on a field basis. The attribute is in effect until 
another attribute is encountered. A chart correlating hexadecimal codes with both the normal and color 
attributes follows. 
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Hex 
:"ormal Attributes Code 7-Color Attributes 

Green data (nonnru screen) 20 Green data 

Rcverse image (green background) 21 Green reverse i.rrulge 

White data 22 White data 

\Vhite reverse image 23 White rcverse image 

Green data. underscore 24 Green data, underscore 

Green reverse image, white under- 2S Green reverse image, underscore 
!'core 

White data. underscore 26 White data. underscore 

~o display (blank screen) 27 No display (blank screen) 

Blink. green data 28 Red data 

Blink. green reverse image 29 Red revcrse image 

White data. blink 2;\ Red data. blinking 

Blink. white reverse image 2B Red rC\'crse image. blinking 

Blink. green data and underscore 2C Red data. underscore 

Blink, green reverse image, white 20 Red reverse Unafre, underscore 
underscore 

Blink. white data, blue underscore 2E Red data, underscore, blinking 

~o display 2F No display 

Green data, blue column sepnra- 30 Turquoise data, column separators 
tors 

Green reverse image, blue column 31 Turquoise reverse image. column separators 
separators 

White data, blue column separa- 32 Yellow data, column separators 
tors 

White reverse image, blue column 33 Yellow re\'erse image, column separators 
separators 

Green underscore. column sepnra- 34 Turquoise data, underscore, column separa-
tors tors It 

Green reverse' image and under- 35 Turquoise reverse image, underscore, column 
score, column separators separators lS 

White underscore, column separa- 36 Yellow data. underscore. column separators IS 

tors 

~o display 37 ;..10 display 

Blink. green data, blue column 38 Pink data 
separators 

Figure 101 (Part I of 2). S2S1 Display Attribute Characters 

18 A dash underscore L _ -> results when column separators and underscore are selected together. 
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Hex 
~ormal Attributes Code 7-Color Attributes 

Blink. men reverse image, blue 39 Pink reverse image 
column -separators 

Blink, white data, white column 3A Blue data . --
separators 

... 

Blink. white reverse image. white 3B Blue reverse image 
column separators 

Blink, green data. green under- 3C Pink data, underscore 
score. column separators 

Blink. green reverse image. white 3D Pink reverse image. underscore 
underscore. column separators 

Blink. white data white under- 3E Blue data, underscore 
score. column separators 

;-\0 display 3F :So display 

Figure 101 (Pa.rt 2 of 2). 5252 Display Attribute Characters 

Notes: 

I. Underscore and column separators are always blue and never blink for 7-color attributes. 

2. Column separators are dOlS, not vertical lines. Column separators are suppressed when the option to sup­
press line space is selected. 

8.4 Reset Command (Code = 00010, -0010) 

The Reset command operates differently than for the 5251 :'vIa del 11 as follows. 

The Reset command takes the station off-line (no poll response) for approximately six seconds instead of 
the five seconds for the 5251 model 11. 

l'ote that the 5292 does not have a CE Test switch. Therefore, the reference to Test position is not appli­
cable. 

8.5 Set lVlode Command (Code = 10011) 

The following table shows the differences between the 5251 :'vlodel 11 and the 5292. 

The numbers given are in bits of fill at one microsecond per bit as measured from bit 0 of a given frame 
until the sync bit (bit 15) of the next frame. Observed times may differ from stated times by ::!: 1 micro­
second. 
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Type I activates are not terminated by attributes in the data stream. Type 2 activates are terminated by 
attributes found in the data stream. Type 2 activates are preceded by a Read Immediate Field preactivate 
command. 

Poll Poll 
Bits 7-11 Response Response Activate Activate 
Set ;\lode 5251 5291 Read Read 
HI! Count Fill Fill Type t Type 2 

0 0 1 7 9.1919 

1 8 11 12 9.1919 

2 16 21 17 9-1919 

3 24 26 27 29 
4 32 36 32 34 
5 40 41 42 44 
6 48 51 52 49 
7 56 61 57 59 
8 64 66 67 69 
9 n 76 72 74 
10 80 81 82 84 
11 88 91 92 89 
12 96 101 97 99 
13 104 106 107 109 
14 112 116 112 114 
15 120 121 122 124 
16 128 131 132 129 
17 136 141 137 139 
18 144 146 147 149 
19 152 156 152 154 
20 160 161 162 164 
21 168 171 172 169 
22 176 181 Iii 179 
23 184 186 187 184 
24 192 196 192 .194 
25 200 201 202 204 
26 208 211 212 209 
27 216 221 . 217 219 
28 224 226 227 224 
29 232 236 232 234 
30 240 241 242 244 

Figure 102. 5292 Set :\lode Command 

19 The time is determined by the content of each frame transmitted and may vary on a fra.ne-by-frame basis 
throughout the range specified. 
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8.6 \Vrite Control Data Command (Code. = 00101) 

5292 bit assignments. 

• Bit 8 

o = Normal display 
1 = Suppress interrow space 

• Bit 11 

o = ~ormal display 
1 = Reverse Screen on 5251; on 5292. unused 

• Bit 13 

o = Disable audible alarm on keystroke 
1 = Enable audible alarm on keystroke 

8.7 Poll Command (Code = 10000) 

~lodified from 5251 Model 11 as follows. 

Change the time in which the base status is returned to the controller after reception of the last bit in the 
Poll command from 45 :I: 15 microseconds to 60 :I: 20 microseconds of the last bit of the last data frame of 
an "active write" command, the response will be delayed by the amount of the time difference. 

Also, 

• A Poll command with bits 8 and 9 set to 1 will respond with the former response frame. (A 5251 with 
these bits on would respond with the updated response, if it was available.) 

• A two-frame poll response is always returned for a Poll command (regardless of bit 9) following the 
execution of a "set mode" commanq at power-on time. 

8.7.1 Poll Response to the Controller 

8.7.1.1 Poll Response Byte 1 

Bit 8 is the Line Parity Error Detected bit. In the 5251 model 11. parity is checked for even parity over bits 
J through 15 of every frame. In the 5292. the parity expected is even parity over bits 0 through 15 of every 
frame. 
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8.7.1.2 Poll Response Byte :% ' 
- ':,""" 

.' The display station enables the alarm when an overrun condition occurs at the display station. When 
enabled. the alarm will sound for aU keystrokes. The alarm will remain enabled until the controller disa­
bles it via the Write Control Data command. "".', <, ':"£,'\;":(.' :.,' ,' .. , .~, •• : 

...... ..,., ", .. ~ f"':~ ...... ~ 

• Keystrokes during an overrun condition will be inaccessible to the controller. When the station is polled 
and sends the next keystroke to the controller. the overrun condition is tenninated until another key­
stroke is detected that cannot be stored at the station. 
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8.8 Automatic Reset Procedure 

The 5292 does not have a status switch. However. the function of the Status switch on the 5251 in Test 
position is under control of an operator "online Select mode" option on the 5292. When this option is set 
on. no automatic reset action occurs. 

8.9 Responses and Data From an IBl'tI 5292 

The Poll and Activate Read commands will respond in 60 ::I: 20 microseconds. 

The interframe interval may be adjusted from zero to approximately 240 in increments of 5 to 10 microsec­
onds with the Set ;\lode command. 

8.10 Command Execution 

The station will be capable of responding with the proper scan code available in its status response in no 
greater than 44 milliseconds after a key is depressed (typical is less than 22 milliseconds) and when no other 
key is stored in the station. 

5292 comm:tnd performance execution times will differ from the 5251 :'vlodel II noted times. Certain com­
mands will execute quicker on the 5292 than on the 5251 and vice versa. However. 5292 times are all within 
the figures quoted for the 5251 ~lodel 11 maximum allowable times. 
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8.11 3179 lVlodel 2: Differences from 5292 lVIodel 1 

The 3179·2 may have a keyboard identifier different from that returned by the 5292·1 when Read Device 10 
is issued to the keyboard device YD. See 2.4.S . .3, "Keyboard 10 Word" on page 55 for more information on 
the codes returned by Read Device ID. 

The 3179·2 supports two keyboards: 

• a keyboard identical to the 3180-2 keyboard 
• the IBM Enhanced Keyboard. 

With the 3180·2 style keyboard, the 3179·2 emulates the scan codes returned by the 5251·11, and does not 
return scan codes for blank keytops. That is, the 3179·2 will process a key and return the scan code or scan 
codes that the 5251 model 11 would return. For example, 

• COMl\tAND key code will be sent before a command key 

• shift make will be sent before a key that was shifted on the 5251 model 11, with a following shift break if 
necessary 

• keys with front·face symbols will be sent as "shift-HELP, key" sequences, as on the 5251 model II 

See 12.2, "3180·2 Keyboards" on page IS4 for more information on the layout of .31S0·2 style keyboards. 

See 19.0, "IBM Enhanced Keyboard" on page 257 for more information on the IBM Enhanced Keyboard. 

The .3179·2 displayable character set is the same as the .31S0·2 displayable character set. 

The 3179·2 does not have cable through. The 3179-2 attaches to twinaxial cable through a lOT ·connector" 
which pro';-idcs cable through capability. The T-connector is provided with the 3179·2 unit. The 3179-2 
pro .... ides the ability to set its twinaxial cable address. 

- . 
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9.0 PC/5250 Emulation Feature 

The IBM PC (Personal Computer)/5250 Emulation Feature is attached to the System Unit with an address­
able multidrop line using dual signal conductor twinaxial cable. A maximum of 1525 meters t 5000 feet) 
sepnration is allowed between the host system and the most distant work station. 

There is no RA;\l or ROS supplied with the emulation feature. All control code is IPLed from the micro­
code diskette. Other required resources of the PC that are used by the 5250 feature are two DMA channels 
(l and 3) and interrupt levelS of the PC microprocessor. 

Any PC feature that requires these resources cannot operate concurrently with the emulation feature 
although it can co-reside with it. The feature microcode can make use of the auto batch DOS facility of the 
PC to start and IPL. When exiting tenninal mode to resume DOS operations, the interrupt X'20' vector is 
used. 

Any time after 5250 emulation has started, you can switch back and forth between emulation mode and PC 
operation by pressing ALT. followed by pressing ESC. 

The emulation cards and programs can return anything they are programmed toretum in response to Read 
Device 10. The programs select the proper responses based on the type of device that they are emulating. 

9.1 Interface 

The interface is the same as that described in 2.0, "5251 :'vlodel 11 Interface" on page 11 except for the 
differences noted below. 

9.1.1 Displayable Characters 

The PCi5250 emulation feature supports only the character sets (language groups) supported by the Personal 
Computer (see 5250 Emulation Program User's GUide). 

Since the IB;\l Personal Computer uses the ASCII character set. the emulation program has to convert the 
EBCDIC character codes for each country to the ASCII codes (see 5250 Emulation Program User's Guide). 

9.1.2 Keyboard Clicker and Audible Alarm 

The PC,i 5250 emulation feature provides an audible. controllable sound for keystrokes similar to that used 
on the 5251 :vlodel 11. The audible alarm functions similarly to that used on the 5:291. 
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9.2 References 

Refer to Enhanced 5250 Emulation Program User's Guide, G510-2202,and Enhanced Display Slation Emu­
lation Adapter Hardware Mailllenance and Technical Reference. 0570-2200, for more information on the 
Enhanced 5250 Emulation program. 

Refer to 5250 Emulalion Program User's Guide, part number 6092654, and Display Slation Emulation 
Adapter Hardware Maintenance and Technical Reference, part number 7034652, for more information on the 
5250 EmulD.tion program.'· . , 

178 5250 to S/36. S/38. 178 AS/400 Attachment Information 



10.0 5294 Control Unit Interface 

The 5294 Control Unit is a remote workstation controller interfacing SNA/5DLC protocol to twinax pro· 
tocol. The 5294 is similar to the controller in the System enit and the 5251 \l10del 12 Display Station. 

The major differences between the 5294 and the 5251 \llodel 12 are 

• the 5294 does not support integrated modems 

• the 5294 supports additional devices 

For more detailed i.nformation, see [BM 5294 Control Unit J1aintenance Library, 5Y31·0653 and IBM 5250 
Information Display System Functions Reference '\1anual, SA21·9247. 
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11.0 5394 Remote Control Unit Interface 

The 5394 Remote Control Unit is a remote workstation controller that is an e$anced follow-on to the 5294 
Control enit. The 5394 supports S:-:A as well as SOLC. X.21, and X.25 communication protocols. The 
5394 has models that supports the EIA 232D and the CCITT X.21 physical interfaces. 

The m~or differences between the 5394 and 5294 are 

• The 5394 supports more devices 

• The 5294 features are integrated into the base 5394 

• The 5394 does not support DOSA 

• The 5394 supports some new function (described in the manuals below) 

For more detailed information. refer to IB.H 5394 Remote Control Unit .Vfainlenance Library, SY27-0311 and 
IBM 5394 Remote Control Unit Functionj Reference, SC30-3488. 
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12.0 3180 l\'Iodel 2 Interface 

The 3180 :'vlodel 2 interface is the same as the 5251 Model 11 interface except for the follo-wing differences. 

The 3180 model 2 may also be referred to as the 3180·2. 

12.1 Summary of Differences Between the 3180-2 and the 5251 l"Iodel 
11 

• The command performance execution times will be within those established for the 5251 \lodel 11 
display station when similar work is performed. 

• The response for the Read Device 10 command to the model 10 is different than for a 5251 model II. 
See 2.4.8.2, ":\lodel 10 Word" on page 54 for more information. 

• The Read Data command may also be addressed to the model I D feature address in the 3180· 2. See 
12.4.3, "Read Data Command (Code = 01000)" on page 212. 

I • The Read Registers command addressed to the indicators returns 29 bytes of information, rather than 6 
I bytes. See 12.4.2, "Read Registers to Indicators (Code = 11100)" on page 211. 

• Once a preactivate queue load has been successfully executed, any command other than Poll. EOQ. and 
Reset, addressed to the base (flrst queue position only), or the correct Activate command \vill result in 
an Activate exception. 

• A maximum fill count of 31 may be specified in the Set :'vlode command. 

• The Write Control Data command includes two data frames which invokes some new function, 
including 

- display of word processing character symbols 

selection of the screen size 

- display of the message buffer 

See 12.4.4, "Write Control Data Command (Code = OOlOlr' on page 214. 

• The attribute or null exception has been changed to operation exception and its function has been 
expanded. 
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• The alarm requests via the Write Control Data command are not accumulative as are on the 5251 
;\lodel II. 

• The cursor right and left movement keys repeat at a faster rate than other typamatic keys. 

• The single C;\lD key on the 5251 has been expanded to 24 separate keys on the 3180·2. 
rt 

• The keyboard layout and scan code assignment is different. The controller to which the 3180·2 is 
attached must have a compatible translate table. 

• A dedicated \lessage line is provided on the 3180·2 immediately just below the data field and just above 
the dedicated Status line. This line is used by the attaching controller or host system to display error 
messages or help text. Adequate storage must be provided at the end of the data area to accommodate 
the message butTer (80 or 132 characters, depending on the screen size). Display of the Message line data 
is made via the Write Control Data command. See 12.4.4, "Write Control Data Command (Code :;: 
00 101)" on page 214. 

• Reset·to·base time is 9 to 11 seconds for the 3180·2. 

• Cable Through is standard and line termination is automatic on the 3180· 2. 

• 3180·2 supports 2 screen sizes, 27 rows by 132 columns and 24 rows by 80 columns. The screen size is 
selected by the \Vrite Control Data command (see 12.4.4, "Write Control Data Command (Code .. 
00101)" on page 214). 

• 3180·2 supports a shadow cursor. 

• A new search general command is supported. 

• Additional character symbols for word processing are supported. All or part of these characters on a 
screen may be displayed. This function is selected by the Write Control Data command (see 
12.4.4, "\Vrite Control Data Command {Code = 00101)" on page 214). 

12.2 3180-2 Keyboards 
.. 

The 3180·2 keyboards are shown in Figure 103 on page 185 and Figure 104 on page 185. There are four 
basic styles: 

• basic data processing 
• basic data entry 
• Katak:l.na data processing 
• Katakana data entry 

The only basic data entry keyboards supported are U. S., Canadian French, and t.:. K. 

The numbers on the key tops in the figures are in reference to the Scan Code tables following the figures. 
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12.2.1 Keyboard Operation 

For differences in keyboard operation. refer to the IBM 3180 Display Station Model 2 User's Guide. 
GA21·9~69. 

The keyboards used on the 3180·2 (also on the 3196) ate shown in Figure 103 on page 185 and Figure 104 
on page 185. 

70 65 
71 S8 

~ 95 00 05 
! 91 95 01 06 

72 67 92 97 02 01' 
73 68 
74 69 

93 98 03 08: 
99 04 j 

Figure 103. 3180-2 Ilnd 3196 Keyboard Data Processing Layout with Associated Key Numbers. The numbers for the 
lOp two rows of keys must be prefaced by a "[" (for keys 110 • 121 and 122 -133). as are the numbers 
for the keys in the right hand two columns (keys 100 • 108). 

This is also the keyboard layout for the Data Entry keyboard for 3180-2. 

70 65 90 95 00 05 
11 66 91 96 01 06 
72 61 92 97 02 07 
13 68 
74 69 

93 98 03 OSI 
99 04.J 

Figure 104. 3180·2 and 3196 Keyboard (Katakana) Layout with Associated Key :"oiumbers. The numbers for (he lOp 
two roWs of keys must be prefaced by a "\" (for keys 110 - 121 and [:2 -133). as are t.he numbers for 
the keys in the right hand l\..-o columns (keys 100 - 108). 

This is also the keyboard layout for the Katakana Data Entry keyboard for 3180·2. 
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12.2.2 Scan Codes 

The following tables show the scan codes generated by the 3180-2 and 3196 keyboards. 

The function codes are as follows. 

T 

MB 

B 

L 

Typamatic key. When typamatic keys are held down for more than 600 milliseconds, they 
repeats at 10 keys per second, except for horizontal cursor keys, which repeat at 20 keys per 
second. This is a function of the terminal; the. controller sees only repeated keys, as if the 
user pressed the key repeatedly. .... .. 

Make/Break key. These keys return the scan code shown in the table when they are 
pressed, and the same scan code with bit 0 (the high order bit) turned on when they are 
released. . 

:Vlake Only. These keys return their scan code when they are pressed, do not repeat (no 
matter how long they are held down), and do not return a scan code when released. 

Blank key. These keys are also typamatic. 

Whether this key is labelled or blank depends on the language that the keyboard is set up 
for. 

The note codes are as follows. 

o Ensure the actual shift state you want, then send this code. 

Ensure a lower shift state, then send this code . 
. '. 

2 EI)sure an upper shift state, then send this code. 

3 Prefix with a C:'v1D key scan code (X'6F') and ensure the lower shift state. then send this code. 

4 Prefix with a C:vtD key scan code (X'6F') and ensure the upper shift state, then send this code. 

5 Prefix with a C:vfD key scan code (X'6F') and ensure the actual shift state that you want, then send 
this code. 

6 Restore actual shift state and send scan code using lock key emulation. 

7 Restore actual shift state and send scan code using Katakana lock key emulation ... 

. ' . 
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ALT ALT ALT ALT .. 

Key Kcv Key Key 
Up Up· Down Down 
~ote Sea ~ote Scan 

Key Action CCKle Code 

1 L 0 3E 5 51 
2 T 0 31 5 51 
3 T 0 32 5 51 
4 T 0 .33 5 51 
5 T 0 34 5 51 
6 T 0 35 5 51 
7 T 0 36 5 51 
8 T 0 37 5 51 
9 T 0 38 5 51 
10 T 0 39 5 51 
11 T 0 3A 5 51 
12 T 0 JB 5 51 
13 T 0 .3C 5 51 
15 T 0 3D 5 51 

16 T 0 20 5 20 
17 T 0 21 5 21 
18 T 0 22 5 .,., ..... 
19 T 0 23 5 23 

20 T 0 24 5 24 
21 T 0 25 5 25 .,., T 0 26 5 26 _ .. 
23 T 0 27 5 27 
24 T 0 28 5 28 
25 T 0 29 5 29 
26 T 0 2A 5 ~\ 

27 T 0 2B 5 2B 
.28 T 0 2C 5 2C 
30 ;\tn 0 54 0 54 

31 T 0 11 5 11 
32 T 0 12 5 12 
33 T 0 I3 5 13 
34 T 0 14 5 14 

35 T 0 15 5 IS 

Figure 105 (Part 1 of 4). 3180·2 and 3196 Keyboard· Data Processrng 
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ALT ALT ALT ALT 
Key Key Key Key 
Up Vp Down· Down 
~ote Scan l\;ote Scan 

Key Action Code Code 

36 T 0 16 5 .. 16 
37 T 0 17 5 17 
38 T 0 18 5 18 .. 

39 T 0 19 5 19 
-'0 T /) lA 5 lA 
41 T 0 10 5 10 
42 T 0 lC 5 lC 
.,n :\1 0 20 5 20 
44 ~fB 0 57 5 57 
45 T 0 OE 5 OE 
46 T 0 01 5 01 
47 T 0 02 5 02 
48 T 0 03 5 03 
49 T () 04 5 04 

50 T 0 05 5 05 
51 T 0 06 5 06 
52 T 0 07 5 07 
53 T 0 08 5 08 
54 T 0 09 5 09 
55 T 0 0/\ 5 OA 
57 :'.fB 0 56 0 56 
58 :'.1 I) 7E 
60 :'.fB 
61 T 0 OF 5 OF 
62 :'.lB 

64 ~I 0 68 5 68 
65 :VI 0 75 5 30 
66 :'.t 0 67 5 67 
67 ~I 0 70 3 3E 
68 :'vI 3 30 
69 :'.1 5 60 
70 :\1 0 7C 5 7C 
71 0 0 66 5 66 

Figure 105 (part 2 of 4). 3180·2 and 3196 Keyboard· Data Processing 
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ALT ALT ALT ALT 
Key Kcv Key Key , 
Up Up· Down Down 
~ote Scan ~ote Scan 

Key Action Code .. Code ~ '". 

72 :'of 0 6E 5 6E 
73 B 0 78 5 78 

'''' :'vI 5 7B 
7S T 0 48 5 ./.B 
76 T 0 OC 5 OC 
i8 T 0 i2 5 72 
80 T 0 ./.C 5 ./.C 
81 :'vI 1 6C 5 6C 
82 T 0 71 5 71 

83 :'vI 0 60 1 60 
84 T 0 70 5 70 

85 B 0 62 5 62 
86 T 2 6C 5 6C 
88 T 0 73 5 73 
90 B 0 ID 5 10 
91 T 0 47 5 47 
92 T 0 44 5 44 

93 T 0 41 5 41 

95 B 0 IE 5 IE 
96 T 0 48 5 48 
97 T () 4S S 45 
98 T 0 42 5 42 
99 T 0 40 5 40 
100 B 0 4F 5 4F 
101 T 0 49 5 49 

102 T 0 46 5 46 
103 T 0 43 5 43 
1{)4 T 0 4A S 4t\ 

11)5 B 0 50 5 SO 
106 :'vI 0 4E 5 4E 
107 D· 0 55 5 55 
lOS :'vI 0 4D 5 40 
110 :'vI 3 31 5 51 

Figure lOS (Part J of 4). 3186-: and 3196 Ke~·boArd * DAta Processing • 

3180 Model Z Itllerface J 89 



ALT ALT ALT ALT 
Key Key Key Kev 
Up Up Do\\"n Down 
Note Scan ~ote Scan 

Kcy Action Code Code 

t II \1 3 32 5 51 
112 ~I 3 33 5 51 
113 :\1 3 34 5 51 
114 \1 3 35 5 51 
115 \1 3 36 5 51 
116 :\1 3- 37 5 51 
117 \1 3 38 5 51 
118 M 3 39 5 51 
119 ~1 3 3A 5 51 
120 ;\1 3 3D 5 51 
121 :\1 3 3C 5 51 
122 :\[ " 31 5 51 

123 :\1 4 32 5 51 
124 :\1 4 33 5 51 
125 \1 " 34 5 51 
126 ~1 " 35 5 51 
127 :\1 4 36 5 51 
128 \1 4 37 5 51 
129 :VI " 38 5 51 
130 \1 4 39 5 51 
131 \1 4 3A 5 51 
132 \[ 4 3D 5 51 
133 \1 4 3C 5 51 

Figure lOS (Part 4 or 4). 3180-2 and 3196 Keyboard - Data Processing 
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ALT ALT ALT ALT 
Key Key Key Key 
Up t:p Down Dcnyn 
~ote Scan ~ote Scan 

Key Action Code Code 

1 B 0 3E 5 51 
.., T 0 31 5 51 .. 
3 T 0 32 5 51 
4 T 0 33 5 51 
5 T 0 34 5 51 

6 T 0 35 5 51 

7 T 0 36 5 51 
8 T 0 37 5 51 
9 T 0 38 5 51 
10 T 0 39 5 51 
11 T 0 3:\ 5 51 
12 T 0 38 5 51 

13 T 0 3C 5 51 
14 T 0 61 5 51 
15 T 0 3D 5 51 
16 T 0 20 5 20 

17 T 0 21 5 21 

18 T 0 ~2 5 22 
19 T 0 23 5 23 
20 T 0 24 5 24 
21 T 0 25 5 25 
22 T 0 26 5 26 
23 T 0 27 5 27 
24 T 0 28 5 28 
"), 
-~ T 0 29 5 29 
26 T 0 2A 5 2A 
27 T 0 2B 5 2B 
:;8 T 0 2C 5 2C 
29 \1 0 2D 5 2D 

, 
30 \1B 0 57 0 57 
31 T I} 11 5 11 
32 T 0 12 5 12 
33 T 0 13 5 13 

Figure 106 (Part 1 of 4). 3180-2 and 3196 Keyboard - Katakana Data Processing 
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ALT ALT ALT ALT 
Key Key Kev Key 
Up t:p Do;vn Down 
~ote Scan :'\ote Scan 

Key Action Code Code 
34 T 0 14 S 14 

3S T 0 15 5 15 
36 T 0 16 S 16 
37 T 0 17 5 17 
38 T 0 18 5 18 
39 T 0 19 5 19 

40 T 0 lA 5 lA 

41 T 0 IB 5 IB 
42 T 0 Ie 5 Ie 
43 :'v18 0 56 5 56 

-+4 :'vlB 0 53 6 53 
46 T 0 01 5 01 
47 T 0 02 5 02 
48 T 0 03 5 03 
49 T 0 04 5 04 
50 T 0 05 5 05 
51 T 0 06 5 06 
52 . T 0 07 5 07 
53 T 0 08 5 08 
54 T 0 09 5 09 
55 T 0 OA 5 OA 
56 T [) oe 5 oe 
5i :'v1B 0 52 ., 52 I 

58 :'vI 0 7E 
60 :'vlB 

61 T 0 OF 5 OF 
62 :'viB 

6.+ ~1 0 68 5 68 
65 :'vI 0 75 4 61 
66 :'vI 0 67 5 6i 
67 :'vI 0 7D 3 3E 

68 ~1 3 61 
69 :'vI 5 63 

figure 106 (Part 2 of 4). 3 nm·2 and 3196 Keyboard - Katakana Data Processing 
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· . 

ALT ALT ALT ALT 
Key Key Key Key 
Up IIp Down Down 
~ote Scan ~ote Scan 

Key Action Code Code 

70 \1 0 7C 5 7C 

71 B 0 66 5 66 
72 \1 0 6E 5 6E 
73 B 0 78 5 78 
7 .. \[ 5 7B 
75 T 0 4B 5 "B 
76 T 0 63 5 63 
78 T 0 n 5 n 
80 T 0 4C 5 4C 
81 \1 1 6C 5 6C 
R2 T 0 71 5 71 
83 \t 0 60 1 6D 
84 T 0 70 5 70 

85 B 0 62 5 62 
86 T 2 6C 5 6C 
88 T 0 73 5 73 
90 . B 0 ID 5 1D 
91 T 0 47 5 47 
92 T 0 44 5 4 .. 
93 T 0 41 5 41 
95 B 0 IE 5 IE 
96 T 0 .. 8 5 4R 
97 T 0 45 5 45 

98 T 0 42 5 42 
99 T 0 40 5 40 
100 B 0 4F 5 4F 
101 T 0 49 5 ..1;9 

102 T 0 46 5 .. 6 
103 T 0 43 5 43 
10 .. T 0 4A 5 "t\ 
lu5 B 0 50 5 50 
106 \[ 0 .. 12 5 412 
107 B 0 55 5 55 

Figure 106 (Part 3 of 4). 3180-2o.nd 3196 Keybonrd - Katakana Data Processing 
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ALT ALT ALT ALT 
Key Key Key Key 
Up 17p Down Down 
Note Scan ~ote Scan 

Key Action Code Code 

108 ;\1 0 4D 5 40 
110 ;'vi 3 31 5 « 51 
111 ;\1 3 32 5 51 
112 ;\1 3 33 5 51 
113 ;\1 3 . 34 5 51 
114 M 3 35 5 51 
115 ;\1 3 36 5 51 
116 ;\1 3 37 5 51 
117 ;\1 3 38 5 51 
118 ;\1 3 39 5 51 
119 ;\1 3 3A 5 51 
120 ;\1 3 38 5 51 
121 ;\1 3 3C 5 51 
122 ;\1 4 31 5 51 
123 M 4 32 5 51 

124 ;\1 4 33 5 51 
125 ;\1 4 34 5 51 

126· ;\1 4 35 5 51 
127 ;\1 4 36 5 51 
128 ;\1 4 37 5 51 

129 ;'vi 4 38 5 51 
130 \1 4 39 5 51 
131 ;\1 4 3A 5 51 
132 ;\1 4 3D 5 51 

133 \1 4 3C 5 51 

Figure 106 (J'art 4 of "). 3180-2 and 3196 Keyboard - Katllkana Data Proccssing 
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ALT ALT ALT ALT 
Key Key Key Key 
Up Up Down Down 
:'I\ote Sc:tn 7'\ote Scan 

Key Action Code· Code 

I T 0 3E 5 i'iB 
2 T 0 31 5 OD 
3 T 0 32 5 IF 
4 T 0 33 5 SA 

5 T 0 34 5 51 
6 T 0 35 5 51 
7 T 0 36 5 59 
8 T 0 37 5 51 
9 T I) 38 5 51 
10 T 0 39 5 5t 

11 T 0 3A 5 51 
12 T 0 3£3 5 51 
13 T 0 3C 5 51 
14 T 0 61 5 51 
15 T 0 3D 5 51 
16 T 0 20 5 20 
17 T 0 21 5 21 
18 T 0 ..,.., 5 22 --
19 T 0 23 5 23 
20 T 0 24 5 24 
21 T 0 25 5 25 
..,.., T 0 26 5 26 
23 T 0 27 5 

..,~ 

.. I 

24 T 0 28 5 28 
25 T 0 29 5 29 
26 T 0 2A 5 2:\ 
27 T 0 213 5 2E 
28 T 0 2C 5 2F 

29 T 0 2D 5 2D 

30 \1B 0 54 0 54 

31 T 0 11 5 11 
32 T 0 12 5 12 
33 T 0 13 5 I 13 

Figure 107 (Part 1 of 4). 3180-2 and 3196 Keybuard - Spanish Data Processing 
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ALT ALT ALT ALT 
Key Key Key Kcy 
Up Up Down Down 
Note Scan ~ote Scan 

Key Action Code Code 
34 T 0 14 5 14 
35 T 0 15 5 15 
36 T 0 16 5 16 
37 T 0 17 5 17 
38 T 0 18 5 18 
39 T 0 19 5 19 
40 T 0 lA 5 lA 
41 T 0 IB 5 3F 
42 T 0 lC 5 58 
43 ;\1 0 20 ·5 20 
44 :\1B 0 57 5 57 
45 T 0 OE 5 OE 
46 T 0 01 5 01 
47 T 0 02 5 02 
48 T 0 03 5 03 
49 T 0 04 5 04 
50 T 0 05 5 05 
51 T 0 06 5 06 
52 T 0 07 5 07 
53 T 0 08 5 08 

54 'T 0 09 5 09 
55 T () OA 5 OA 
56 T 0 OC 5 OC 
57 :\IB 0 56 0 56 
58 :\1 0 7E 
60 :\IB 

61 T 0 OF 5 OF 
62 :\JB 
64 :\1 0 68 5 68 
65 :'.1 0 75 5 3D 
66 :'.1 0 67 5 67 
67 :\1 0 7D .3 3E 
68 :'.1 .3 3D 

figure 107 (Part % or "). 3180-2 and 3196 Keyboard· Spanish Data Processing 
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ALT ALT ALT ALT 
Key Key Key Key 
Up l'p Down Down 
~ote Scan . ~ote Scan 

Key Action Code Code 

69 i ~1 5 68 
70 I :VI 0 7C 5 7C 
71 B 0 66 5 66 
72 ~1 0 6E 5 6E 
73 B 0 78 5 78 
74 ~1 5 78 
i5 T 0 4B 5 48 
76 T 0 OC 5 OC 
78 T 0 i2 5 .. ., 

I .. 

80 T 0 4C 5 4C 
81 ~1 1 6C 5 6C 
82 T 0 71 5 71 
83 ;\1 0 60 1 6D 
84 T 0 70 5 70 
85 B 0 62 5 62 
86 T ., 6C 5 6C .. 
88 T 0 73 5 73 
90 B 0 ID 5 1D 
91 T 0 47 5 47 
92 T 0 44 5 44 

93 T 0 41 5 41 
95 t3 0 IE 5 IE 
96 T 0 4R 5 48 
Q7 T 0 45 5 45 
98 T 0 42 5 42 
99 T 0 40 5 40 
100 B 0 4F 5 4F 
101 T 0 49 5 49 
102 T 0 46 5 46 
103 T 0 43 5 43 
104 T· 0 4t\ 5 4A 
105 B 0 50 5 50 
106 \1 0 olE 5 4£ 

Figure 107 (part 3 of 4). 3180-2 and 3196 Kcybo.ard - SpanilJb Oata rrocessing 
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ALT ALT ALT ALT 
Key Kev Key Key 
tJp Cpo Do\VD Down 
Note Scan Note Scan 

Key Action Code Code 

107 B 0 55 5 ... -,,~ 5S 
108 :\1 0 40 5 40 
110 ;\1 3 31 5 51 
111 ;\1 3 32 5 51 
112 ;\1 3 33 5 51 
113 :\1 3 34 5 51 
114 ;\1 3 35 5 51 
115 :\1 3 36 5 51 
116 ;\1 3 37 5 51 
117 ;\1 3 38 5 51 
118 :\1 3 39 5 51 
119 ;\1 3 3A S 51 
120 ;\1 3 3B 5 51 
121 ;\1 3 3C 5 51 
122 ;\1 4 31 5 51 
123 :VI 4 32 5 51 
12.+ M 4 33 5 51 
125 ;\1 4 34 5 51 
126 :\1 4 35 5 51 
127 \f 4 36 5 51 -' 

128 ;\1 0+ 37 5 51 
129 \1 4 38 5 51 
130 \1 4 39 5 51 
131 ;\1 0+ 3A 5 51 
132 \1 -+ 3B 5 51 
133 ;\1 4 '3C 5 51 

Figure 107 (Part 4 of 4). 3UIG-Z anel 3196 Keyboard - Spanish Data Processing 
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ALT ALT ALT ALT 
Key Key Key Key 
Up t:p Down Down 
~ote Scan ~ote Scnn 

Key Action Code Code 

I L 0 3E 5 51 
2 T 0 31 5 51 
3 T 0 32 5 51 

'* T 0 33 5 51 
5 T () J4 5 51 
6 T 0 35 5 51. 
7 T 0 36 S 51 
8 T 0 37 5 51 
9 T 0 38 5 51 
10 T 0 39 5 51 
11 :\1 0 3A 5 51 
12 ~l 0 38 5 51 
13 T 0 3C 5 51 
15 T 0 3F 5 51 
16 T 0 SF 5 5E 
17 T 0 21 5 21 
18 T 0 .,., 5 .,.., .... -
19 T 0 23 5 23 
20 T 0 24 5 24 
21 T 0 25 5 25 
22 T 0 26 5 . 26 

23 T 0 27 S .,-
.. I 

2-' T 0 28 5 28 
25 T 0 29 S 29 
26 T 0 2A 5 21\ 
27 T 0 213 5 213 
28 T 0 2E 5 2E 
30 T 0 10 0 10 

31 T 0 1 1 5 11 

32 T 0 12 5 
,., 
I .. 

33 T 0 13 5 13 
34 T 0 14 5 14 

35 T 0 15 5 15 

Figure 108 (rart I of 4). 3180-1 Keyboard. Data Entry 
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ALT ALT ALT ALT 
Key Key Key Key 
Up Vp Down Down 
~ote Scan :"iote Scan 

Key Action Code Code 

36 T 0 16 5 16 
37 T 0 17 5 17 
38 T 0 18 . 5 . 18 
39 T 0 19 5 19 
40 T 0 IA S lA 
41 T 0 IB 5 IB 
42 T 0 lC 5 IC 
43 \,1 0 20 5 2D 
~ \.18 0 57 5 57 
4S T 0 OE 5 OE 
46 T 0 01 5 01 
47 T 0 02 5 02 
48 T 0 03 5 03 ,. 

49 T 0 04 5 04 
50 T 0 OS 5 05 
51 T 0 06 5 06 
52 T 0 07 5 07 
53 T 0 08 5 08 
54 T 0 09 5 09 
5S T 0 OA 5 01\ 

57 :\18 0 56 0 . 56 

58 \,1 0 iE 
60 \.lB 

61 T 0 OF 5 OF 
62 \.lB 

64 \[ 0 68 5 68 
65 \,1 0 75 5 3D 
06 \,1 0 67 5 67 
6i \,1 0 70 3 3£ 
6S \1 3 3D 
69 \1 5 613 
70 \1 0 7C 5 7C 
71 B 0 66 5 66 

Figure 108 (Part 1 of ~). 3188-1 Keyboard - Data Entry • 
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ALT ALT ALT ALT 
Key Key Key Key 
Up Up Down Down 
~ote Sean Note Scan 

Key Action Code Code 

72 :-VI 0 6E 5 6E 
73 B 0 78 5 78 
74 :'-.1 5 78 
75 T 0 20 5 20 

76 T 0 63 5 63 
78 T 0 .,'") 

'" 5 72 

80 T 0 65 5 65 
81 :-VI 1 6C 5 6C 
82 T 0 71 5 71 

83 :-VI 0 60 I 6D 
84 T 0 70 5 70 
85 B 0 62 5 62 

Sf T 2 6C 5 6C 
R8 T 0 73 5 73 
90 B 0 ID 5 10 

91 T 0 47 5 47 

92 T 0 ~ 5 44 

93 T 0 41 5 41 

95 B 0 IE 5 IE 
96 T 0 48 5 48 
97 T 0 45 5 45 
98 T 0 42 5 42 

99 T 0 40 5 140 

Ino B 0 4F 5 4F 
10 I T 0 49 5 49 

102 T 0 46 5 46 

103 T 0 ,*3 5 '*3 
104 T 0 4/\ 5 4..-\ 

105 D 0 50 5 50 

106 \1 0 2C 5 2C 
107 B 0 55 5 55 

108 :-VI 0 4D 5 4D 
110 :-VI 3 31 5 51 

Figure 108 (Part 3 of 4). 3180-2 Keyboard: - Data Entry • 
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ALT ALT ALT ALT 
Key Key Key Key 
t:p Up Down Down 
Note Scan ~ote Scan 

Key Action Code Code 
I 11 ;\1 3 32 5 51 
112 ;\1 3 33 5 51 
113 :,\1 3 34 5 51 
114 :\1 3 35 5 51 
lIS \1 3 36 5 51 .-

116 :\1 3 37 5 51 
117 \1 3 38 5 51 
118 :\1 3 39 5 51 
119 :\1 3 3A 5 51 
120 :\( 3 3B 5 51 
121 \1 3 3C 5 51 
122 \1 .. 31 5 51 
123 ;\1 ... 32 5 51 
124 ;\1 4 33 5 51 
125 \1 .. 34 5 51 
126 \1 .. 35 5 51 
127 :\1 .. 36 5 51 
128 :,\1 ... 37 5 51 
129 \1 .. 38 5 51 
130 \1 4 39 5 51 
131 :,\1 .. 3r\ 5 51 
132 \1 4 38 5 51 
133 \1 4 3C 5 51 

Figure lOS (part 4 of 4). 31S6-2 Keyboard. Data Entry 
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ALT ALT ALT ALT 
Key Kev Kev Key 
Vp Cp' Do\vn Down 
Note Scan :"\ote Scan 

Key Action Code Code 

1 In 0 3E 5 51 

2 T 0 31 5 51 . 

3 T 0 ! 32 5 51 
4 T 0 33 5 51 

i" 

5 T 0 34 5 51 
6 T 0 35 5 51 
7 T 0 36 5 51 

8 T 0 37 5 51 
9 T 0 38 5 51 
10 T 0 39 5 51 

11 :VI 0 3:\ 5 51 
12 \1 0 3B 5 51 
13 T 0 30 5 51 
14 T 0 3D 5 51 
15 T 0 3F 5 51 
16 T 0 20 5 20 
17 T 0 21 5 21 
18 . T 0 22 5 22 
19 T 0 23 5 23 
20 T 0 24 5 24 
21 T 0 25 5 25 
:;2 T 0 26 5 26 
23 T 0 27 5 27 
;4 T 0 28 5 28 
25 T 0 29 5 29 
26 T 0 2A 5 2:'\ 
"l-_I T 0 20 5 2B 
23 T 0 20 5 2D 
29 ;\1 0 IC 5 IC 

30 \18 0 57 I) 5i 
31 T 0 11 5 11 

32 T 0 12 5 12 

33 T 0 13 5 13 

Figure 109 (Part 1 of 4). 3180-2 Keyboard. Katakana Data Entry 
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• 

ALT ALT ALT ALT 
Key Key Key Key 
Up Up Down Down 
~ote Scan ~ote Scan 

Key Action Code Code . 
34 T 0 14 5 . 14 
35 T 0 15 5 15 
36 T 0 16 5 16 
37 T 0 17 5 17 
38 T 0 18 5 18 
39 T 0 19 5 19 
.+0 T 0 IA 5 lA 

41 "' T 0 IB 5 IB 
42 T 0 iF 5 IF 
.+3 :'.18 0 56 5 56 
44 ~1B 0 53 6 53 
46 T 0 01 5 01 
47 T 0 02 5 02 

.. 
48 T 0 03 5 03 
49 T 0 04 5 04 

50 T 0 05 5 05 
51 T 0 06 5 06 
52 T 0 07 5 07 
53 T 0 08 5 08 
54 T 0 09 5 09 

55 T 0 OA 5 OA 
56 T 0 OC 5 OC 
57 ~18 0 S2 7 52 
58 :'.1 0 7E 
60 ~18 

61 T 0 OF 5 or 
62 ~lB 

64 ~I 0 6~ 5 68 
1)5 ~l 0 75 4 61 
66 ~l I) 67 5 67 

67 ~1 0 iO 3 3E 

68 :'.1 .3 .30 
1)9 :'.1 5 68 

figure 109 (Part 2 of 4). 3180 .. 2 Keyboard - Katakana Data. Entry 
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ALT ALT ALT ALT 
Key Key Kev Key 
Up Cp Down Down 
~ote Scan :'\ote Scan 

Key Action Code Code ... 

70 :\1 0 7C 5 7C 
71 B 0 66 5 66 
n :\1 0 6E 5 6E 
73 B 0 78 5 78 
74 :\1 5 7B 
75 T 0 20 5 20 

76 T 0 63 5 63 .. 78 T 0 72 5 72 
80 T 0 65 5 65 
81 :vI I 6C 5 6C 
82 T 0 71 5 71 
83 :vI 0 60 1 60 
84 T 0 70 5 70 
85 B 0 62 5 62 
86 T 2 6C 5 6C 
88 T 0 73 5 73 

90 B 0 10 5 10 
91 T 0 47 5 47 

92 T 0 44 5 i·44 

93 T 0 4[ 5 41 

95 B 0 IE 5 IE 
96 T 0 48 5 48 

97 T 0 45 5 45 

98 T 0 42 5 42 
99 T 0 40 5 40 
100 B 0 4F 5 4F 
101 T 0 49 5 49 
102 T 0 46 5 46 
lOJ T 0 43 5 43 
104 T 0 4/\ 5 4A 

105 B 0 50 5 50 
106 :\1 0 2C 5 2C 
107 B 0 55 5 55 

Figure 109 (Part 3 of 4). 3180·2 Keyhoard - Katakann Dlltn Entry 
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ALT ALT ALT ALT 
Key Key Key Key 
Up Up DOlVD Down 
~ote Scan ~ote Scan 

Key Action Code Code 

108 :\,1 0 ~D 5 ~D 

110 :'vI 3 31 5 51 
III M 3 32 5 51 
112 :'vI 3 33 S 51 
113 :'vI 3 34 5 51 
114 :'vI J 35 5 51 
115 :'vI J 36 5 51 
116 :'vI 3 37 5 51 
117 :'vI 3 38 5 51 
118 ;\1 3 39 5 51 
119 ;\1 3 3A 5 51 
120 M 3 38 5 51 
121 M 3 3C 5 51 
122 M ~ 31 5 51 
123 \,1 4 32 5 51 
124 \,1 4 33 5 51 
125 ;\1 4 34 5 51 
126 :'vI 4 35 5 51 
127 \1 4 36 5 51 
128 M 4 37 5 51 
129 \1 4 38 5 51 
130 \1 4 39 5 51 

131 M 4 3A 5 51 
132 \,1 4 38 5 51 

133 :'vI 4 ~ 3C 5 51 

Figure 109 (Part" of "). 3180-Z Keyboard - Katakana Data Entry 

12.2.3 ALT Key Definition 

The ALT (alternate) keys are make/break keys and are used to select an altem:tte state for the keys on the 
keyboard. The AL T keys generate no scan code to the controller but causes a sequence of codes to be sent 
to Generate the desired :.tlternate character. The AL T key is active when in the down position and generally 
results in prefixing the scan code for the key pressed by a X'6F'. The ALT keys affect all the keys on the 
keyboard except the shift keys. On the Katakana data processing keyboard, the Latin lower and Katakana 
lower shift keys arc affected by ALT. 
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12.3 Displayable Cbaracters 

The following code points are different from 52S 1 in aU character sets . 
•• ~l; 

.\' "".(. 1 .. _. o_~". ,.,~ ., ... ~ ... , . ., ....... " ....... w ..... _. ....... .~"""y_ .. , ...... ~_ .. _._,,_."._.'" 
......... > ..... ..- ,,.. " ..... .,.." ..., ...... ~, " 

Hell Grephtc­

Code. 

01 - ~ 
02- ..s,.-
03- ....J 
OS- -
06= ...IJ 
09- I 
oc= '" 

, ~ ", 

Figure 110. 3180-2 Displayable Characters. Differences from 5251 model II 

The following code points are different from the 5251 multinational character set for the 3180-2. 

'Fa D .. 
80" ------7 
AO- ~_ 

Be­
OA-... 

Figure III. 3180-2 Displayable Characters (;\lultinational). Differences from 5251 mouel 11 

The following code points are different from the 5251 Katakana graphic character set for the 3180-2. 

Hell GraDhic . 
COCIe 

lCa it 
lE= -
IF'' a 

Figure 112. 3186-1 Displayable Charaders (Katakana). Differences from 5lS 1 model 11 

The code points that are different from the 5251 specific language group variations are shown on the fol­
lowing page. 

3180 Model 2 Inlerface 207 



Language 
Group 

Austria/ Germany 

Belgium 

Denmark! Norway 

Code Point 
(Hex - Char) 

43 - { .... "_ 

59 • ...; 

63 • [ 

B5 - @ 

CC - I 

DC - I 

EC - \ 

FC - ] 

44-@ 

48 - \ 

5 I • I 

54 • ) 

BD· -

DO -: 

47 - J 

67 • S 

70 - I 

80 - @ 

9C - { 

9E - [ 

9F - ] 

DC --

Language 
Group 

Finland/Sweden 

France 
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Code Point 
(Hex· Char) 

43 - ( 

47 - I 

51 - ' 

63 . I: 

67 • S 

71 - \ 

9F - ] 

BS • [ 

CC· : 

DC --

EC • @ 

44 • @ 

48 - \ 

5 I • { 

54 - } 

79 . Jl 

AO - • 

B I • II 

a5 - ] 

eo· -



tan.pee Code Point Language Code Point 
Croup (Hell: • Char) Croup (Hex· Char)-

Italy 44 - f Spanish Spe;1ic.ing 49 • : 

48 • \ 69 • # 

51 • ] SA _ ..... 

54 - I SB • ! 

S8 - - SO --

90 - ( United Kingdom 81 .. [ 

81 - # 8A ...... 

BS - @ BB - ] 

CD I - I BC --

DO • ' 

Portugal 46 - ( U.S./Canada BO ...... 

48 - - BA - ( 
e, 

66 • #I BD - ] 

,-

68 • \ 

BE • } 

CF -: 

EF - @ 

4C - < 
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12.4 Specific Commands 

12.4.1 Read Device ID Command 

Add the fonowing response information to the 5251 description. 

12.4.1.1 Base ID Word 

The response from a 3180·2 to a Read Device 10 command addressed to the base (000) is the same as the 
response from a 5251 model 1 L . 

12.4.1.2 ;\IodclID Word 

See 2.4.8.2. ":v1odel 10 Word" on page 54 for the response from a 3810·2 to a Read Device 10 addressed to 
the :'vtodel 10 feature address . 

.. . 

210 5250 to 5/36. 5;38. 210 AS.400 Attachment Information 



12.4.2 Read Registers to Indicators (Code - 11100) 

The 3180·2 returns 29 bytes of information from the diagnostics logout area, and is formatted as follows: 
~ ," .. - ",' 

I • Fr:unes 1·5 same as 5251·11. 

I • Machine Type· 4 frames containing EBCDIC machine type number. F3 FI F8 FO. 

I • Model ~umber • 2 frames containing EBCDIC model number: FO F2. 

I • EC ~umber • The l:1st 18 frames contains the EC number(s) of the ROS modules. The numbers are 
I right justified in the field and padded with X' 40' on the left. 

The actual data transfer beings upon receipt of an Activate Read command. 
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12.4.3 Read Data Command (Code = 01000) 

In the 3180·2, this command is used to initiate a workstation to controller data transfer from the addressed 
device. The actual data transfer beings upon receipt of an Activate Read command. The command uses 
two different formats: :-':ormal and Feature. 

1~.4.3.1 ~ormal Format 

When addressed to the Base, this command initializes a one·brte data transfer. The byte pointed to by the 
address counter is sent to the controller upon receipt of the Activate Read command. The address counter is 
then incremented by one. An invalid register exception is indicated if the address counter is outside bounds 
of the addressable space. 

1~.4.3.~ Feature Format· :\,Iodcl ID 

When the Read Data command is addressed to the \lodel 10, it initiates the transfer of 16 b;'1es of extended 
ID information from the workstation. Data transfer begins upon receipt of an Activate Read command. If 
a feature other than \'Iodel 10 is addressed, 16 bytes of zeros will be transferred to the controller. 

Bit Purpose 

0.1.2 Fill bits: always 7.cro. 

3 Parity bit; sct for C\'cn parity in thc frame 

~.5,6 Station Address; End Of \lessage ( Ill) in last frame. 

1·14 idcntification information 

15 Stop bit; ahvays 1. 

Figure 113. 3180·2 Read D::lta Command to i\lodcllD • Response FraMes 

The following is the description of bits 7 through 14 of the response frames. 

• Frame 1 • \lodcl 10 

0010 0000 

• Frame 2 . Style Data 

Tlus frame contains 1111111 T, where T is 

o = data entry 

1 = data processing 

• B)1e .3 • Language Option 

\11111111 = C.S.,Canada 
\11111110 = Austria/Germany &. Cyrillic 
\11111101 = Belgium 
\11111011 = Canadian (French) &. Hebrew 
\11111010 = Denmark & Greek 
\-11111001 = France (.\leny) & Turkish 
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M 1110 III = Arabic X/13asic 
MlllOllO = Italy 
~1l110101 = Thai 
MillO 1 00 = Japan Katakana & Icelandic 
M 1110011 = ~orway & Yugoslav 
Ml110010 = Portugal & L.1tin/2 ROECE 
M 1110001 = Spain 
:\11110000 = Spanish Speaking 
:VtllO 1111 = Finland/Sweden 
;\ fIfO 1110 = Swiss (German) 
;\11101101 = S\viss (French) 
:VII 10 I 100 = Vnited Kingdom 
~ 1110 fO 11 = ~ etherlands 

where M = Multinational character set option 
o = Selected . 
1 = Not selected 

• Bytes 4 through 16 

All zeros 

• 
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12.4.4 \Vrite Control Data Command (Code - 00101) . 

For the 3180-2, this command is followed by one or two (optional) data frames formatted as follows. 

12.4.4.1 First Data Frame 

Bit Purpose .. ,- ,-
~-,.-.,,- ~ 

0,1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame . 
4.5.6 Station Address: End Of :'vlessage ( Ill) if last frame. 

7 • o = cursor displayed 
• 1 = cursor not displayed 

8 • o = last data frame of command 
• 1 = not last data frame of comrnand 

This bit must be one if the second data frame is used. 

9 • o = do not blink cursor 
• I = blink cursor 

10 Reserved; must be zero. • 
11 • o = normal image 

• 1 = reverse image 

12 • o = no action 
• 1 == reset exception status 

13 • o == enable keyboard clicker 
• 1 == disable keyboard clicker 

14 • o == no action 
• I .. enable audible alarm 

15 Stop bit: always 1. 

Figure 114. 31S0-Z Write Control Data Command - First Data Frame 

12.4.4.2 Second Data Frame (Optional) 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frame 

01.5.6 End Of :\Ies~age( Ill) 
7.9 Rescl"\'cd: must be zero 

10 Text assist symbol display format 

• o == under cursor only 
• 1· == for entire SeTcen 

The Systcm i 38 always sets this bit to O. 
. 

Figure lIS (Part I of 2). 3186-2 Write Control Data Command ~ Second Data Frame 
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Bit Purpose 

11 Display format 

• 0= 80 characters wide by 24 lines 
• 1 = 132 characters wide by 27 lines . .. 

12 Text assist symbols ~ ... - "', . '"' -~ , ." .. .. ,. 

" -. ."-- .' o ., no display 
'."" .. 

• ~. - ... .. . ..,. --' .. 

• 1 ,. display ".". 
-. 

'. ;,~ . 
TIle Systcmi38 always sets this bit to O. ',' 

13 Reserved: must be zero 

14 ~lessage line display. 

• o ,. disable; do not display 
• 1 = enable; display 

IS Stop bit; always 1. 

Figure liS (Part 2 of 2). 318{)..2 Write Control Data Command - Second Data Frame 
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12.4.5 Shadow Cursor 

The shadow cursor is a secondary cursor that shows the workstation operator in which column the primary 
cursor is located. The shadow cursor may reside on any row within the Data Area or on the Message Line. 
The controller specifies which row the shadow cursor will reside via the Load Shadow Cursor Register 
command. Once the row has been designated, no other controller attention is required to maintain the 
shadow cursor. 

The shadow cursor is not supported on the Systemi38. 

The shadow cursor is generated by moving an intensified reversed image effect across the row specified by 
the Shadow Cursor Register such that the effect remains vertically aligned with the cursor. Characters on or 
adjacent to the shadow cursor will always be visible. 

N (Jie: The shadow cursor will disappear when it is positioned at the start or end of a field which is reversed 
image. Doth the shadow cursor and the field will disappear when the shadow cursor is moved into a one 
position reversed imaged field. 

The shadow cursor will not be displayed under the following conditions. 

1. The Shadow Cursor Register has not been explicitly loaded since the workstation was powered on or 
reset. 

2. The row specified by the Shadow Cursor Register does not fall within the Data Area or the ;\[essage 
Line. 

3. The cursor is not displayed. 

12.4.6 Load Shadow Cursor Register 

The Load Shadow Cursor Register command is used to specify the row where the shadow cursor is to 
reside. The fonnat of the command is as follows. 

The Load Shadow Cursor Register command is not supported on the Systemi38. 

Bit Puq)Ose 

0.1.2 rill bits; always zero. 

3 Parity bit; set for even parity in the frame 

-+.5.6 Station Address 

7·1'+ Load Shadow Cursor Register Command (00001111) 

IS Stop bit: always 1. 

Figure 116. 3180·2 Load Shadow Cursor Register Command 
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Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Station Address. or End Of :\tessage (Ill) if last frame 

7·14 Shadow Cursor Register value 

15 Stop bit; always 1. 

Figure 117. 3180·2 Load Shadow Cursor Register Parameter Frame 

The Load Shadow Cursor Register command with its associated parameter may appear anywhere within a 
queue load and overrides the eifect of any previous Load Shadow Cursor Register command. 

The number of the row where the shadow cursor is to be displayed is specified in the parameter frame. 
which must immediately follow the command frame (without a frame synchronization sequence). Bits 7 
through 14 of the parameter frame are loaded into the Shadow Cursor Register. 

If the row specified does not fall within the Data Area or the :'.lessage Line of the display the shadow cursor 
will not be displayed; however, no error will be reported to the controller. 

Row one specifies the top row of the display. Specifying a row of zero will always tum oIT the shadow 
cursor. 

The Load Shadow Cursor Register command must be addressed to the Base. Any other device address will 
result in an Invalid CommandiDevice Address Exception. 
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12.4.7 Search General 

This command will cause the workstation to perfonn a general search through user accessible memory. The 
command is valid for the Base only; addressing any device other than the Base will result in an Invalid 
CommandiDevice Address Exception. 

The Search General command is not supported on the System/38. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frame 

4.5.6 Station Address 

7·14 Load Shadow Cursor Register Command (00001101) 

15 Stop bit: always 1. 

Figure liS. 3180-2 Search General Command 

Bit Purpose 

0,1,2 Fill bits; always zero. 

3 Parity bit; sct for even parity in the frame 

4.5.6 Station Address 

7,8 Stop condition for search 

00 • stop on match 
01 • stop on mismatch 
1 0 • reserved 
11 . reserved 

9,10 Target register 

00 • Address Counter 
01 • Reference Counter 
10 • Cursor Register 
1 1 • reserved 

11,12 Stop register 

00· Address Counter 
01 • Reference Counter 
10 • Cursor Register 
11 • reserved 

13,14 Start register 

00 • Address Counter 
01 • Reference Counter 
10 • Cursor Register 
11 • reserved 

Figure 119 (Part lof 2). 31S0-2 Search General Command First Parameter Frame-
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Figure 119 (Pa.rt 1 of 1). 3180·1 Senrcb General Command First Parameter Frame 

Bit Purpose 

0.1.2 Fill bits: always zero. 

J Parity bit: set for even parity in the frame 

~.5.6 Station Address 

7·14 Search object 

15 Stop bit: al\'lays 1. 

Figure 120. 3180·1 Search GeneraIComma.nd • Second Parameter Frame 

Bit Purpose 

0.1.2 fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

~.5.6 Station Address. or End Of ~lessage (111., if last frame 

7·1~ ~lask 

15 Stop bit; always 1. 

Figure 121. 3180·2 Search Genera.l Comma.nd - Third Parameter Frame 

The command is processed as follows. 

1. An Im'alid Command/ Device Address Exception is posted if a reserved start, stop, or target register spec­
ification is made; cOITlmandexecution is tenninated. 

2. If the start register points outside of the presentation space, an Invalid Register Exception is indicated 
and no further processing takes place. 

J. If the stop register points outside of the presentation space. an Invalid Register Exception is indicated 
and no further processing takes place. 

4. An Invalid Command/Device Address Exception will be indicated if a reserved stop condition is speci­
fied: no further processing will take place. 

5. The search address is set equal to the start register. 

6. The byte pointed to by the search address is EXCLCSIVE ORed against the search object (frame 2 of 
the command) and thcn ANDed against the specified ITla!ik (frarne 3 of the command). If the result is 
zero, a match had occurred. 

7. The command is terminated if a match occurred and stop on match was requested. The target register 
will be set equal to the scarch address. 
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8. The command is tenninated if no match occulTed and stop on mismatch was requested. The target 
register will be set equal to the search address. 

9. The command is tcnninated and an Operation Exception indicated if the search address is equal to the 
stop address (target register will not be updated). 

10. The search address is incremented if the search address is less than the stop address or decremented if the 
search address is greater than the stop address. 

11. Go to step 6 on page 219. 

12.4.8 Text Assist Symbols 

The workstation has the capability of displaying a set of symbols which are meaningful in text processing. 
The workstation can be commanded to show these symbols over the entire screen or just above the cursor. 
The code points and description of these symbols are as follows. 

These symbols are not supported on the System/38. 

Code Point Description 

X'OI' half index down 

X'02' required tab 

X 'OJ' carrier return 
X'OS' tab 

X'06' required carrier return 

X'09' half index up 

X'OC' p:tge end 

X'·H' required space 

Sote: Text assist symbols are not available on Katakana workstations. 

For more information see 12.4.4, "Write Control Data Command (Code = 00101)" on page 214. 
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13.0 3196 Interface 

The interface to the 3196 display station is the same as the interface to the 3180-2 display station (described 
in 12.0, "3180 :Vlodc1 2 Interface" on page 183). with the following exceptions. 

• The response from the 3196 to the Read Device 10 command issued to the model 10 feature address is 
X'to'. See 2.4.8.2, u:Vlodel 10 Word" on page 54. 

• The .3196 does not support a dedicated message line. 

• The 3196 does not support a 132 character by 27 row screen size. It supports only a 80 column by 24 
row screen. 

• The \Vrite Control Data command does not support the following. 

Selection of screen size - bit 11 in the second parameter frame for Write Control Data must be zero. 
Display of the message buffer (dedicated message line) - Bit 14 in the second parameter frame for 
\V rite Control Data must be zero. . 

The 3196 does support the second parameter frame for Write Control Data. 

• The 3196 supports a different displayable character at X'BY. which is a large dot in the middle of the 
character cell [., (called a middle dot). 

• The 3196 does not support data. entry keyboards. 

• The response to the Read Data command to the model 10 fC:l.ture address is different for the 3196. 

The following is the description of bits 7 through 14 of the changed response frames. 

Frame 1 - ;\Iodel 10 

This frame contains 0001 0000 (X'10'). 

frame 2 - Style Data 

This frame contains 11111111 (X'FF'). 

Response frames 3 through 16 do not change from the 3180-2. 

• The transmission rate used by the 3196 is 1.0368 megahertz. ::I: 0.01 %. 
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All equipment that is to· be :lttached to a twinaxial cable to which a 3196 is to be attached must be 
checked for compatibility with this data rate (so that the device does not signal false parity errors, for 
example). 

All IBM devices supported on the local workstation controllers and on the 5294 are compatible with the 
data rate used by the 3196. 

• The 3196 does not have cable through or line termination. It is to be attached to a twinaxial line with a 
"T ·connector" which provides cable through and line termination. Refer to the 3196 installation 
instructions for more information. 

• The 3196 supports the 3180·2 style keyboard exactly like the 3180·2 does (see 12.2. "3180·2 Keyboards" 
on page 184).· The 3196 also supports the IB;\l Enhanced keyboard. See 19.0, "IB:'vt Enhanced 
Keyboard" on page 257 for more information on the IBM Enhanced Keyboard. 
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14.0 3197 Interface 

The interface to the 3197 display station is the same as the interlace to the 3180·2 display station (described 
in 12.0, "3180 Model 2 Interface" on page I83}, with the following exceptions. 

• The 3197, Model D and C, is a "Dual Address" terminal having two station addresses that communi· 
cated with a controller independently; address I and address 2. Address 1 is dedicated to a display. 
Address 2 can be configured for either an additional display session or for a printer attached via the 
built· in PC Parallel Interlace. 

If address 2 is a display: 

Active display sessions may be alternately (both models) or concurrently viewed (model 0 and only 
with 24 line x 80 character screen format) via local "hot key" sequences. The extended display mode 
of 27 rows by 132 columns is available only on the 3197 ).lodel D. 

If address 2 is a printer: 

The printers supported on the 3197 are the 4201, 4202, and 520 I PC printers. The 3197 will allow 
an attached printer to emulate an IB:Vl 4214·2 printer or an IBM 5256 printer with the exception 
that the Transparent (TR~) Command and Load Alternate Characters (LAC) Command are 
received properly but discarded and an error (Invalid PDS Control Code) reported to the host 
system. 

In addition to supporting the 4214-2 and 5256 SCS corrunands, the 3197 also supports the non·SCS 
ASCII Transparent (ATR~) Command and the SCS Set Presentation Color (SPC) control. For 
more information regarding these corrunands, see 3.6, "Control Character String" on page 116. 

For more information on "Dual Address" usage, display configuration, display session .... iewing, and 3197 
attached printers, see the IBM 3197 Model D Display Station User's Guide GA18·2545 or the lB.\! 3197 
.Hodel C Display Station User's Guide GA18·2559. 

• The response from the 3197 ~lodc1 D to the Read Device ID command issued to the model 10 feature 
address is X'24'. See 2.4.8.2, ").lodel ID Word" on page 54. 

• The response from the 319i ~lodel C to the Read Device [D command issued to the model ID feature 
address is X'50'. See 2.4.8.2, "\lodcl ID Word" on page 54. 

• The 319i \Iode1 C does not support a 132 character by 2i row screen size. It supports only a 80 
column by ~4 row screen. The 3197 \lodel C has a color monitor whereas the 31 SO \todel ~ is strictly 
monochrome. 

• The Write Control Data corrunand on the 3197 \lodel C does not support the following. 
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Selection of screen size· Bit II in the second parameter frame for Write Control Data must be zero. 

Display of the message bufTer (dedicated message line) • Bit 14 in the second parameter frame for 
Write Control Data must be zero. 

- The 3197 Model D does support the selection of screen size and dedicated message line • Bits 11 and 14 
in the second parameter frame for Write Control Data. 

- The 3197 supports a different displayable character at X'B)', which is a large dot in the middle of the 
character cellI-I (called a middle dot). 

- The 3197 does not support data entry keyboards. 

- The response to the Read Data command to the model 10 feature address is different for the 3197. 

The following is the description of bits 7 through 14 of the changed response frames. 

Frame I • Model 10 

This frame contains 0010 0100 (X'24') for the 3197 Model D. 

This frame contains 0101 0000 (X'50') for the 3197 Model C. 

- Frame 2 • Style Oata 

This frame contains 11111111 (X'FF'). 

Response frames 3 through 16 do not change from the 3180·2. 

- TIle 3197· D does not have cable through or line termination. It is to be attached to a twinaxial line 
with a "T·connector" which provides cable through and line termination. Refer to the 3197 Setup 
Instructions for more information. 

• The 3197 supports the 122/124 key typewriter keyboard that attaches to the 3180·2 (see 12.2. "3180·2 
Keyboards" on page I 84). The 3197 also supports the IBM Enhanced keyboard. See 19.0. "ID;\'l 
Enhanced Keyboard" on page 257 for more information. 

• 
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15.0 IBlVI InfoWindow 3476 Interface 

The interface to the 3476 display station is the same as the interface to the 3196 display station (described in 
13.0, "3196 Interface" on page 221), with the following exceptions. 

I • The 3476 has two models, EGx (green monitor) and EAx (amber monitor). 

I • The 3476 supports the Data Entry keyboard. 

I • The 3476 supports three new indicators: 

Type ahead indicator· Right double angle brackets in column 13 on Status Line. 
Layer 100 indicator· Plus sign in column 35 on Status Line. 
Caps Lock indicator· Capital A in column 38 on Status Line. 

I • The 3476 supports the Read Info and Write Control Data to the Indicators commands, \vhich are 
I described in detail below. 

Note: The 3476supports the same data transmission rate as the 3196; 1.0368 MHz . 

• 
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15.1.1 Read Info 

TIus command allows the controller to read additional device specific information (such as Vital Product 
Data (VPD» from the device. There is one parameter frame following the Rcad Info command that indi­
cates what device information to be read. If no bits are turned on in this frame, no information \vill be 
returned. 

Actual data transfer will begin upon the receipt of an Activate Read command. The format of the command 
and the data returned in response to the Activate Read is given below. 

Bit Pllrpose 

0.1;2 Fill hits: always zero. 

3 Parity bit: set for even parity in th'e frame 

4.5.6 Station Address 

7.8.9 Dcvice Address (Base = 000) 

10-14 Read Info Command (0101!) 

15 Stop bit; always 1. 

Figure 122. Read I nfo Command 

Bit Purpose 

0.1.2 FiJI bits: always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Station Address, or End Of :Vlessage (Ill) if last frame 

7·14 Device information being requested 

Bit 7: Request Vital Product Data (VPD) 
Bits 8- 14: Resen .. ed. must be 0 

15 Stop bit: always 1. 

Figure 123. Read Info Command First Parameter Frame 

Format of VPD data returned (64 bj'1es): 

I • ;\lachine Type (EBCDIC, 4 bytes): F3F4F7F6 
I • ;\lodel ~umber (EBCDIC, 3 bytes) 
I • Load Identifier (4 bytes) 
I • Part ~umber (12 bytes) 
I • Serial ~umber (7 b)1es) 
I • ;\lanufacturing Identification (4 bytes) 
I • ROS Identification (15 b)1CS) 
I • Alterable ROS Identification (1 byte) 
I • :".lonitor char3cteristics (2 b)1es). consisting of: 
I - Bit 0: Color (OFF for 3476) 
I Bit I: Wide Screen (OFF for 3476) 
I Bit :;: Separate Error ;\lessage Line (OFF for 3476) 
I Bit 3: Text Symbols (O:--J for 3476) 
I Bit 4: Shadow Cursor (ON for 3476) 
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I - Bit 5 -Bit 15: Reserved. must be 0 
I • Other (12 bytes, reserved, padded with zero (X'OO'» 

. . . . 
.•• " ',.: _ •• ,·'1-

.... ,;:: ", 
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15.1.2 \Vrite Control Data - Indicators 

Write Control Data command addressed to the Indicators command can be used to activate additional indi­
cators on 3476 that are not accessible by the Write Data Loa~ Cursor command addressed to the Indicators. 
Either one or two parameter frames may be specified with the command, as indicated in Frame 1. Frame 1 
is mandatory and must be sent. Frame 2 is optional and is sent only if Bit 14 in Frame 1 is set to 1. The 
fonnat of the command and the two parameter bi1es are given below. 

Hit Purpose 

0.1.2 Fill bits: always zero. 

3 P:uity bit; set for even parity in the frame 

4.5.6 Station ,\ddress 

7.8.9 De\'icc Address (Indicators = 0 I 0) 

10-14 Write Control Data Command (00101) 

15 Stop bit; always I. 

Figure 124. Write Control Data Command - Indicators 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit; set for even parity in the frame 

4,5.6 Stntion Address. or End Of ;\lessage (Ill) if last frame 

7-14 Indicators 

Bit 7: Caps Lock indicator (O~ = activated) 
Bit 8: Layer 100 indicator (ON = activated) 
Bit 9: Reserved (must be 0) 
Bit 10: Type Ahead indicator (ON == activated) 
Bit 11: Reserved (must be 0) 
l3it 12: Reserved (must be 0) 
Bit IJ: Reserved (must be 0) 
l3it 14: last Frame (ON = Frame 2 also sent) 

15 Stop bit; always 1. 

Figure 125. Write Control Data to Indicators - First Parameter Frnme 

nit Purpose 

/).1.2 Fill bits; ah .... ays zero. 

3 Parity bit: set for e\'l~n parity in the frame 

4.5.6 Station Address. or End Of \Jessage ( 11 r) if last frame 

'·14 l \dditional indicators 

Bits 7· 14: reserved. must be 0 

Figure 126 (Part I of 2). \"'rite Control Data to Indicators - Second Parnmeter Frame 
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I ~t I Pwpooe 

Figure 126 (Part 2 Qf 2). Write Control Data to Indicators· Second Parameter Frame . 

. ", .. - ' •.• ,. ~-~, ....... - .. ,~, •. >.-.., ... ~,~ .... , :~ ..... , 
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I 16.0 IBlYI Info\Vindow 3477 Interface 

The intertace to the 3477 display station is the same as the intertace to the 3197 display station (described in 
14.0, "3197 Intertace" on page 223), with the following exceptions. 

I • The 3477 has 4 models: 

FGx • 14 inch green 
FAx· 14 inch amber 
rcx· 14 inch color 
FOx - 15 inch green 

I • The extended display mode of 27 rows and 132 columns is available on all models. 

I • The 3477 supports three new indicators: 

Type ahead indicator - Right double angle brackets in column 13 on Status Line. 
Layer 100 indicator - Plus sign in column 35 on Status Line. 
Caps Lock indicator· Capital A in column 38 on Status Line. 

I • The 3477 will allow an attached printer to emulate an m:VI 5219, IBM 4214-2, or an IB:'vI 5256 printer. 

In addition to supporting the 5219 SCS commands, page rotation and bold as emphasis (BESIEES) is 
supported. 

I • The response from the 3477 to the Read Device 10 command issued to the model 10 feature address is 
I the same a5 3197 :'vlodel D for the monochrome models, and 3197 :Vlodel C for the color model. See 
I 2.4.8.2, H:'vlodel ID Word" on page 54. 

I • The Write Control Data command on the 3477 :'vlodel FCx does not support reverse display image. 
I Therefore, Bit II in the ftrst parameter frame for Write Control Data must be zero. 

I • The 3477 does not support data entry keyboards. 

I • The 3477 supports additional device addressing for the Extended Character Buffer (ECB) for some com-
I mands, which is described in detail below. 

I • The 3477 supports additional commands. Escape. Read Info, and Write Control Data to the Indicators. 
I as well as the Enhanced Queue Load commands, all of which are described in detail below. 
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16.1.1 Extended Character Buffer 

An Extended Character ButTer (ECB) is a butTer equal in size to the Presentation Space. The ECB contains 
characters which control how characters in the Presentation Space are displayed on the screen (such as 
underscored). ECB characters do not occupy a screen position. Multiple ECBs are supported for various 
attribute affects. 

The following ECBs are supported: 

I • :\lonochrome monitor 
I - Primary ECD 
I - Text ECD 
I • Color monitor 
I - Primary ECB 
I Text ECB 
I Foreground Color ECB 

The etTect of a character in the ECD will be retained on the screen until the next non-propagate (not X'OO') 
character in the ECB is encountered. and so forth. until the end of the Presentation Space is reached. The 
etTect of the ECB character does not "wrap" from the last position on the PS to the fIrst position on the PS. 
The upper left-hand corner of the ECB defaults to normal display. 

The ECB character effect begins on the PS character located immediately in "front" of the ECD character 
(this PS character will be referred to as the "immediate" PS character). 

ECB attributes, as a gcneral rule. take precedence over PS attributes. In other words, the attribute in the 
ECD will cause the subsequent PS characters to be displayed as affected by the ECD attribute rather than the 
PS attribute. 

NOle: The PS field attribute code points (X'20' - X'3F') will continue to be supported if these code points 
are written to the Presentation Space. 

16.1.1.1 Primary Extended Character Buffer 

The Primary Extended Character ButTer (the Primary ECB) supports the same attribute capabilities as the 
PS attributes. 

I • ~on·display 
I • Column separator 
I • Blink 
I • L' nucrscore 
I • High intensity 
I • Reverse image 

Howevcr. unlike t,he PS field attributes. all combination of attribute capabilities are supported. The Primary 
ECB is the fIrst'ECD and ECB number is 1. 
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16.1.1.2 Tex.t Ex.tended Character Burrer 

The Text Extended Character Buffer (the Text ECB) supports the following attribute capabilities which are 
useful in text. 

I • Word underscore 
I • Half index up 
I • Half index down 

The Text ECB is the second ECB and ECB number is 2. 

16.1.1.3 Foreground Color Extended Character Buffer 

The Foreground Color Extended Character Buffer (the Foreground Color EeB) supports the following attri­
bute capabilities which control foreground color of PS characters on a color monitor. 

I • Red 
I • Green 
I • DIue 
I • \vbite (Red -+- Green -+- Blue) 
I • Turquoise (Green -+- Blue) 
I • Pink (Red -+- Blue) 
I • Yellow (Red -+- Green) 
I • Brightness 

The Foreground Color ECB is the third ECB and ECB number is 3. 

16. t .1.4 Primary ECB field Attributes 

Primary ECB field attributes are defmed to be equal to the PS attribute defmition. except for non-display 
and the attribute tag. All ECB attributes will use the high order bit (X'8X') as the attribute tag. The 
normal display attribute is defmed as X'SQ' (just like the other ECBs defmition). The propagate attribute is 
X'QQ'. All combinations of attribute capabilities are supported. 

Primary ECB field attributes are dermed as follows: 

Bit 
0 
1 I 

II 
1 2 
0 X 

:3 
X 

4 
X 

S 
X 

I 
6 7 
X I X I 

I I +---> +-------> Reverse image 
High intensity 

+-----------> Underscore +---------------> Blink +-------------------> Column separator +-----------------------> Non-display +-------- ... ----------------> Reserved +------------------.---.--------> Attribute tag 

(0 = normal, 1 = reverse) 
(0 = normal, 1 = high) 
(0 = off, 1 = on) 
(0 = off, 1 = on) 
(0 = off, 1 = on) 
(0 = off, 1 = on) 
(must be 0)' 
(must be 1) 
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16.1.1.5 Text [Cn Field Attributes 

Those attributes typical to word processing and not supported in the primary ECB are attributes supported 
by the Text ECB. The normal display Text ECB attribute is X'SO', while the propagate attribute is X'QO'. 
All combinations of attribute capabilities are supported, including combinations between Text ECB attri-
butes and those attributes of any other attribute plane. .. ,. . .. 

Text ECB attributes are deflned as follows: 

Bit tl 
0 1 2 3 4 5 6 7 

I 1 I 0 I 0 0 I 0 I X X X I 
I I I I I I +--> Half index up (0 = off, 1 = on) 
+---+---+---+ +-------> Half index down (0 = off, 1 = on) 

I +-----------> \vord underscore (0 = off" 1 = on) +---------------------> Reserved (must be 0) 
+-------------------------------> Attribute tag (must be 1) 

16.1.1.6 Foreground Color [CB Field Attributes 

The foreground color ECB field attributes control the color of the PS characters. The normal display fore­
ground color attribute is X'80', while the propagate attribute is X'OO'. All combinations are supportcd 
between foreground color ECB attributes and those attributes of any other attribute plane. 

Foreground color ECB field attributes are dcfmed as follows: 

Bit # 
0 1 2 3 4 5 6 7 
1 I 0 I 0 0 X X I X I X I 

I I 

I I I +---> Brightness (0 = normal, 1 = high) 
+--- ---+ +-------> Blue (0 = off, 1 = on) 

+-----------> Green (0 = off, 1 = on) +---------------> Red (0 = off, 1 = on) 
+-----------------------> Reserved (must be 0) 

+-------------------------------> Attribute tag (must be 1) 

16.1.1.7 PS and multiple [Cn Attribute Relationships 

ECB attributes, as a general rule, take precedence over PS attributes when they are not normal attributes 
(not X'80'), In other words, the attributes in the ECB \vill cause the subsequent PS characters to be dis­
played as affectcd by the ECn attribute rather than the PS attribute. 

I • If Primary ECB field attribute in effect is notmal display (X'SO'), PS attribute, Text ECB attribute, and 
I Foreground Color ECB attribute give total attribute effect. 

I • If Primary ECB attribute in effect is not normal display (not X'SO'), the Primary ECB attribute is substi-
I tuted for PS attribute. The Primary ECB attribute, Text ECB attribute, and Foreground Color ECB 
I attribute give ~ot~al attribute effect. 
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16.1.2 Additional Device Addressing 

3477 supports additional device addressing for the Extended Character Buffer (ECB) or for both the Presen­
tation Space (PS) and ECB (Both). The Extended Character Buffer is an additional buffer which contains 
attribute controls. such as underscore. removing them from the Presentation Space (screen buffer). 

Device addressing supported by 3477 is: 

I • B'OOO' - Base (Presentation Space (PS)) 
I • B'OOl' - Keyboard 
I • B '0 10' - Indicators 
I • B'OI r - Extended Character Buffer (ECB) 
I • B'l11' - PS and ECB (Both) 

Only certain commands can be addressed to device address Both. If a command is addressed to Both, the 
same exact operation will be performed on the PS and ECB butTers. The starting and ending locations as 
specified in the command. as well as the length of data, will be applied to both the PS and the ECBs. When 
the command is complete. the registers will be updated as if the command had been addressed to the PS and 
ECB separately. 

Commands which can be addressed to ECB or Both are listed below. The commands perform the same 
function as described previously. however they perform the function on the ECB (if device address B '011') or 
on the PS and the ECB identic:illy (if device address B'lll'). 

I • Escape • Both 

I Identifies that a following Enhanced Queue Load commands should be addressed to Both the PS and 
I ECB. See 16.1.6. "Enhanced Queue Load Command Set" on page 243 for a description of the 
I Enhanced Queue Load commands. 
I • Search General - ECB 

I Searches the specified ECB (if ECB addressing mode is non-zero) or :ill ECBs (if ECB addressing mode 
I is zero) for the specified character. See 16.1.2.2. "Extended Character ButTer Addressing \lodes" on 
I page 237 for a description of ECB addressing modes. 
I • Write Data Load Cursor - ECB, Both 

I \Vrites data to either the BCBs or to Both (PS and ECB). See 16.1.2.1, "Rules for Reading or Writing 
I to Device Address Both" on page 236 for the rules of writing to device address Both. 
I • Clear - BCB, Both 

I Clears either the BCBs or Both (PS and ECB). 
I • Read Between Limits - ECB 

I Reads between limits to the specified ECD (if BCB addressing mode is' non-zero) or to all ECDs (if ECB 
I addressing mode is zero). See 16.1.2.2, "Extended Character Duffer Addressing :\10des" on page 23i for 
I a description of ECB addressing modes. 
I • Write Data· ECB, Both 

\Vrites data to either the BCDs or to Both (PS and BCB). See 16.1.2.1, "Rules for Reading or Writing 
to Device Address Both" on page 236 for the rules of writing to device address Both. 
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16.1.2.1 Rules for Reading or Writing to Device Address Both 

If a write command is addressed to both PS and ECB (B'l11'), the display will write code points encount­
ered within the data which are immediately preceded by the ECB attribute escape character (X'IO') and the 
ECB number (1.2.3) to the appropriate ECB. All other code points will be written to the Presentation 
Space. Similarly, if a read command is addressed to both, th~ display will return ECB char.icters inunc­
diately preceded by the ECB attribute escape character and' ECB number (the display puts in the escape 
character (X'IO') and ECB number), along with any PS characters within the limits of the read. 

Writing data to or reading data from the ECBs when using a device address of both requires 3 b)1es. 
Format for \vriting to or reading from the ECBs is: 

I • ECB attribute escape character - Character to distinguish between PS and ECB characters. Always 
I X'lO'. Used in data associated with device address of ECB (B'OIl') or Both (B'11l'). Can be used as a 
I data character only if device ad,dress of Base (B'OOO') is used. 

I • ECD number - Character to distinguish which ECB the attribute should be written to. 

ECB numbers are assigned as follows: 

X'OI' - Primary ECB 

X'02' - Text ECB 

X'03' - Foreground color ECB (color moqitors only) 

I • Character to be \vritten : The display does not determine if this is a valid character for the designated 
I ECD (i.e., reserved bits on). Unexpected results may occur if an invalid character is written to a partie-
I ular ECD. 

16.1.2.1.1 Rules for write addrened to both PS and ECB: When a write command addressed to device 
address Both (B'! 11') is received. it will process the data associated with the command as follows. 

The next byte of data is always written to the specified ECB, if the character was inunediatcly preceded by 
the ECB attribute escape character (X'IO') and the ECB number. The data address will not be advanced 
until a character is written to the PS. If another ECD character is encountered within the data, it will be 
written to the next higher address in the ECB (at current data location + 1) only if the ECB number is 
equal to the ECB number just written to or if a PS character was just written. All ECBs and the PS \vill be 
written to before the data address is advanced by 1. If 2 ECB characters for the same ECB exist beside each 
other (no PS character or other (CD character given bet\veen those 2 (Cn characters in the data), the 
missing PS locations and ECB locations will remain unchanged. 

16,/.2.1.2 Rilles for read addl'essed to both PS and ECB: When a read command addressed to device 
address Both (D' Ill') received, the display will return the d.lta associated with the command as follows. 

The fIrst ECn location for ::ill ECBs is always checked for a readable ECD character (any non-propagate 
(CB character (not X'OO') is readable). The EClls arc checked in order, from I to n. If no readable ch.:tr­
actcr (a X'OO') exists in any ECB at that point. only the PS character will be read at that locat~n. The data 
address will not be advanced until the'character is read from the PS. 
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If a readable ECB character- eXists in any ECB at that point, the ECB attribute escape character (X'lO'). plus ( 
the ECB number. followed immediately by the readable EeB character will be returned in the data. 

PS characters are read until another readable character within the ECBs is encountered. If another readable 
character is encountered within any ECB, it will be returned. in the data, along with the SeB attribute 
eSC:lpe character and ECB number. 

16.I.l.2 Extended Character Buffer Addressing Modes 

If a device address of ECB (B'OIl') is specified. the current EeB addressing mode will aetermine which SeB 
is addressed and the format of the data associated with the command. The following EeB addressing modes 
are supponed: 

1 ModeO All ECBs are addressed in this addressing mode. Data will be sent to the display in the 
identical fashion as for device addressing of Both. The data to be written 10 the ECB will be 
preceded immediately by the attribute escape character (X'IO') and the EeB number (1.2.3). 
AU data is assumed to be multiple ECB data (3 byte fottnat) except for a place holder 
(X'OO'). Failure to provide data in the correct format will cause unexpected results. The 
data location pointer is incremented either when a place holder (X'OO') is encountered in the 
data, or the same ECB number is specified as was previously written to at this data location. 
Not all ECBs must be written to for each position data location. The place holder (X'OO') is 
written to neither ECB nor PS. 

I 
1 

1 

1 

I 
·1 
I 
1 

:\Iode l-n 

Data will be returned (read) in the same format as write except that the place holder (X'OO') 
is always required when the data location pointer is incremented. 

Only the specified EeB is addressed when using ECB addressing mode len (where, n = 
number of ECD being addressed). Any data associated with a command addressed to device 
address of ECB (B'O 11') will be written to the specified ECB. ~either attribute escape char­
acter (X'1O') nor ECB number is in the data. Only ECB characters are included in the data 
when using this EeB addressing mode. 

• 
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16.1.3· Escape 

This command is a new command in the Base command set. The Escape command is used to escape from 
the Base command set into the Enhanced Queue Load command set. The Escape command indicates that 
the next byte(s) of the queue load is a command belonging to the Enhanced Queue Load command set. 
The Escape command must be used prior to each enhanced command in a queue load, otherwise the 
command will be interpreted as part of the Base command set and unexpected results can occur. The 
Escape command can be addressed to either the Base (B'OOO') or Both (B' Ill') device address. The device 
address in the Escape command indicates to which device (Base or Both) that the following Enhanced 
Queue Load corrunand is directed. See 16.1.6, "Enhanced Queue Load Command Set" on page 243 for 
specific details on the Enhanced Queue Load cO.mmands. 

[f Escape is addressed to any device other than the Base or Both, an Invalid Command/Device Address 
Exception \vill result. 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4.5.6 Station Address 

7.8.9 Device Address (Base = B'OOO' or Both = B' Ill' are valid) 

10·14 Escape Command (01001) 

15 Stop bit; always 1. 

Figure 127. 3~77 Escape Command 
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16.1.4 Read Info 

This command allows the controller to read additional device specific information (such as Vital Product 
Data (VPD» from the device. There is one byte following the Read Info command that indicates what 
device information to be read. If no bits are turned on in this byte, no information will be returned. ::.-; , 

Actual data transfer will begin upon the receipt of an Activate Read command. The format of the command 
and the data returned in response to the Activate Read is given below. 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit; set for even parity in the frame 

4.5.6 Station Address 

7,8,9 Device Address (Base = 000) 

10·14 Read Info Command (010 11) 

15 Stop bit; always 1. 

Figure 128. Read Info Command 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Station Address. or End Of \lessage (Ill) if last frame 

7·14 Device information being requested 

Bit 7: Request Vital Product Data (VPD) 
Bits 8·14: Reserved. must be 0 

15 Stop bit: alwa~!s 1. 

Figure 129. Read Info Command First Parameter Frame 

Format of VPD data returned (64 bytes): 

I • \lacrune Type (EBCDIC. 4 bytes): F3F4F7F7 
I • \lode1 ~umber (EBCDIC, 3 bytes) 
! • Load Identifier (4 bytes) 
I • Part Number (12 bytes) 
I • Serial ~umber (7 bytes) 
! • \lanufacturing Identification (4 bytes) 
I • ROS Identification (15 bytes) 
I • Alterable ROS Identification (1 b~1C) 
I • \lonitor characteristics (2 b~1es), consisting of: 
I Bit 0: Color (O~ for 3..+i7 :".lodcI FCx) 
I Bit I: Wide Screen (OS for 34ii) 
I Bit 2: Separate Error \lessage Line (ON' for 3477) 
I Bit 3: Text Symbols (0:-'; for 34i7) 
I Oit 4: Shadow Cursor (Q\" for 34i7) 
I - Bit 5: Reserved, must be 0 
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- Bit 6: Extended Character Buffer (ON for 3477) 
- Bit 7 - Bit 15: Reserved, must be 0 
Other (12 bytes, reserved, padded with zero (X'QO'» 
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16.1.5 \Vrite Control Data - Indicators 

Write Control Data command addressed to the Indicators command can be used to activate additional indi­
cators on 3477 that are not accessible by the Write Data Load Cursor command addressed to the Indicators .. 
Either one or two parameter frames may be specified. as indicated in Frame 1. Frame I is mandatory and 
must be sent. Frame 2 is optional and is sent only if Bit 14 in Frame 1 is set to 1. The format of the 
command and two parameter bytes are given below. 

Bit Purpose 

0.1.2 Fill bits: always zero. 

3 Parity bit: set for even parity in the frame 

4.5.6 Station ,\ddress I 

7.8.9 Device Address (Indicators = 010) 

10·14 W rite Control Data Command (00 I 0 1 ) 

15 Stop bit; al\vays 1. 

Figure 130. Write Control Data Command· Indicators 

Bit l>urposc 

0.1.2 rill bits: always zero. 

3 Parity bit: set for e\'en parity in the frame 

4.5.6 Station Address. or End Of \tcssage (111) if last frame 

7·14 Indicalors 

Bit 7: Caps Lock indicator (ON = activated) 
Bit 8: Layer 100 indicator (ON = activated) 
Bit 9: Reserved (must be 0) 
Bit 10: Type Ahead indicator (ON = activated) 
Bit 11: Reserved (must be 0) 
Bit 12: Reserved (must be 0) 
Bit 13: Reserved (must be 0) 
Bit 14: Last Frame (O~ = frame 2 also sent) 

15 Stop bit: always I. 

Figure 131. Write Control Data to Indicators· First Parameter Frame 

Bit Purpose 3 0.1.2 Fill bits: always zero. 

3 Parity bit: ~ct for e\'cn parity in the frame 
, 

4.5.6 Station l\dJress, or End Of :'.Icssage ( Ill) if last frame 

7·14 Additional indicators 

Bits i . 14: reserved. must be 0 

Figure 132 (Part I of 2). Write Control Data to Indicators· Second Parameter Frame 
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I ~~t I Pu~ 
Figure 132 (Part 2 of 2). Write Control Data to Indicators - Second Parameter Frame 
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16.1.6 Enhanced Queue Load Command Set 

All commands described in this section, just like the Base command set. must be sent as part of a Queue 
Load. An Escape command (see 16.1.3, "Escape" on page 238) must immediately precede any of these 
commands in the Queue Load. Mixtures of Enhanced Queue Load commands and Base commands are 
supported. There may also be multiple Enhanced Queue Loaj commands in the queue as 10~lg as the length 
of the queue is not exceeded. 

16.1.6.1 :\ love Block 

This command will move a block of data within the Pre.sentation Space and ECB to the specified location. 
The Escape command will designate Both; the PS and ECB will be moved identically. 

If the source block and the destination block are specified overlapping each other. the data in the source 
block will be copied to the destination block and the overlapped part of the source block \-vill be ~verJaid 
with the destination block. 

If either the start or end locations of the data block to be moved are not within the boundaries of the PS, an 
Operation Exception will be returned. Also. if the destination location is not within the boundaries of the 
PS. or if the data to be moved would be moved so that part of it is outside the PS, an Operation Exception 
will be returned. 

,Vote: PSH = Presentation Space Height; PSW = Presentation Space Width 

Frame # Content V:did \'alucs Description 

0 Escape B'11101001' Escape conunand 
(addressed to Both) 

1 Command X'Ol' Command codc point 

2,3 Start 10cationlO O-(PSH-I).O-(PSW·I) Start location of the 
data to be movcd 
(row-I. column-l 
fOm1tttl, 

4 # rows in block - 1 O-(PSH-I) ~umber of rows • 1 in 
the block to be moved, 
including the start 
location. 

5 # cols in block - 1 O-(PSW-l) ~umbcr of columns -
I Ul the block to be 
moved. including the 
start location, 

6,7 Destination location=tl O-{PSH-I), O-{PSW -I) Destination of the data 
to be mo\'cd (ro\ ... -l, 
column-! fOnTIat). 

Figure 133. Format of 'love Block Command 

! lO Start and destination locations refer to the upper left-hand corner of the block to be mo\'ed, 
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16.1.6.2 \Vrite Repeated 

This command will write a specified character to a block area within the Presentation Space and within the 
ECB. The device address specified in the Escape command will designate Both. The PS character and the 
ECB character to be written must be specified. 

If the area to write the character is not within the boundaries of the PS, an Operation Exception will be 
returned . 

.'Ole: PSH = Presentation Space height; PSW = Presentation Space width 

:~rame # Content Valid values Description 

0 Escape B'II101001' Escape command 
(addressed to Both) 

I Command X'02' Command code point 

2,3 Start location O-~PSH-l), O-(PSW-I) Start location where 
the data is to be 
written (row-I. 
column-I fonnat). 

4 # rows in block - I O-(PSH·I) ~umber of rows - I in 
the block to be written 
to, including the start 
location. 

S # cols in block - I O-(PSW-I) ~umber of columns -
I in the block to be 
written, including the 
start location. 

6 PS character to write X'OO' - X'FE' EBCDIC code point of 
character to be \vrittcn 
to PS 

7 ECB character to write X'OO', X'80' - X'FE' EBCDIC code point of 
character to be \vritten 
to EeB 

figure 134. Format of Write Repeated Command 
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16.1.6.3 Display PS charaeter/ECB 

This command will display PS characters. Text Assist symbols in PS, Text Assist symbols in Text ECB, and 
BeginiEnd attribute symbols in other EeBs on the screen. The command specifies what should be displayed 
at the cursor location and elsewhere on the entire screen. 

NQle~' If X'OO' is specified in the fr.une 2, a PS character or a Text Assist symbol in PS. as specified by the 
Write Control Data command. will be displayed under the cursor. If X'OO' is specified in the frame 3. PS 
characters or Text Assist symbols in PS, as specified by the Write Control Data command, will be displayed 
elsewhere on the full screen. 

If an invalid "alue is detected while processing this command, the command has no affect and an Operation 
Exception will be returned. -

Frame # Content V :did \'alues Dc:scription 

0 Escape B '0000100 l' Escape command 
(addressed to Base) 

I Command X'03' Command code point 

2 Display under cursor • X'OO' • Display Text 
• X'OI' Assist symbols in 
• X'02' PS 
• X'03' • Display Text 

Assist symbols in 
Primary EeB 

• Display Text 
Assist symbols in 
Text EeB 

• Display Text 
Assist symbols in 
Foreground Color 
ECB 

3 Display on full screen • X'OO' • Display Text 
• X'OI' Assist symbols in 
• X'02' PS 

/ • X'03' • Display Text 
Assist symbols in 
Primary ECll 

• Display Text 
Assist svmbols 
Text EC'B 

in 

• Display Text 
Assist svmbols in 
Foreground Color 
ECB 

Figure 135. Format of Display PS character/ECD Comnulnd 

Soce: Special Text symbols will only overlay PS characters where a readable EeB character (not propagate 
attribute (X'OO') exists behind that PS character location, All other PS characters on the screen are unaf· 
fected by"this command. 
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16.1.6.4 Write to Row with Pad 

This conunand will write data to the PS and ECB on a row by row basis. If the data to be written does not 
take up the entire row, the specified PS pad character and ECB pad character will be padded to the end of 
the current row. 

The data will be given to the display as one continuous string. A X'FF' character within the data will desig­
nate the end of the current row. 

'te: IfaX'FF' ECB attribute is given in the data, it will be immediately preceded by the ECB attribute 
ape character (X'lO') and ECB number (l,2,3). This will distinguish the X'FF' ECB character from the 

. FF' end of row character. 

The next character in the string (after X'FF') will be the flIst character written to the next row. If the last 
PS or ECB position on a row is written to, a X'FF' end of row character must still be appended to the data 
for that row. 

The actual transmission of the data occurs upon the receipt of an Activate Write command. The Write to 
Row with Pad command must be the last command of a queue load. All queueable commands sent after a 
Write to Row with Pad command has been received, but before it has been serviced (station busy) will be 
flushed; no error \vill be indicated. Any queueable command sent after Write to Row with Pad has been 
serviced (station not busy), except Reset addressed to the ECB Or End of Queue, will cause an Activate 
Exception to be posted and Activate processing to be disabled . 

. I The Escape command will designate device address of Both. Rules for doing a write command addressed to 
I address "both H will apply. 

If the start location or the end location are not within the PS or ECB. or if the end of the row is encount­
ered before a X'FF' end of row character is found within the data. an Operation Exception will be returned. 

Frame # Content Yalid \·:t1ucs Description 

0 Escape B' 1110 100 1 ' Escape corrunand 
, (addressed to Both) 

I Corrunand X'04' Command code point 

[ 2.3 Start location O-(PSIl-l),O-(PSW·l) Start location where 
the data is to be 
written (row-I, 

! column-l format). 
Start location must be 
between left and right 
li.rnits . 

. -
I~ Left limit O·(PSW·I) Leftmost column posi-

tion - 1 on a row 
where data is to start 
being written. The 
start location mav be 

; equal to or right of tlus 
value. All subsequent 
rOws will be written 
starting at the left limit. 
however. 
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Figure 136 (Part I of 2). Format of Write to Row with Pad Command 
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Frame # Content Valid values Description 

5 Right limit O-(PSW-l) Ricl1tmost colulTUl 
position - 1 on a row 
where data is to start 
bcing written. The 
start location may be 
equal to or left of this 
value. All rows 
(including the start 
row) will be written 
ending at the right 
limit. 

6 PS pad character X'QQ' - X'FE' EBCDIC code point of 
i PS pad character. 

7 ECB pad character X'OO', X'80' - X'FE' EBCDIC code point of 
ECB pad character. 

Figure 136 (Part 2 of 2). Format of Write to Row with Pad Command 

• 
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t 6. 1.6.5 Read from Row with Ender 

This command will read data from the PS and ECB on a row by row basis. The end of row character 
(X'FF') will be appended to the last character read from the row, even if the data read takes up the entire 
row in the PS. 

The data will be given to the display as one continuous string. TIle X'FF' character within the data will 
designate the end of the current row. 

NOle: IfaX'FF' ECB attribute is given in the data, it will be immediately preceded by the ECB attribute 
escape character (X'JO') and ECB number 0,2,.3). This will distinguish the X'FF' ECB character from the 
X'FF' end of row character. 

The next character in the data returned (after X'FF') will be the ftrst character read from the next row. 

Any trailing pad characters in the PS and trailing pad characters in the ECB, as specified in the command, 
'''''ill not be returned in the data. Trailing pad characters are continuous pad characters at the end of a row 
(no non-pad PS characters exist on the line and no non-pad ECB characters exist beyond the pad charac­
ters). Only trailing pad characters are not returned. 

The fIrst 2 bytes of data returned are always the total length of the data being read between the start and end 
locations (including the length bytes, plus any PS characters, ECB characters, ECB attribute escape charac­
ters (X'IO'), ECB number (1,2 • .3), and line ender characters (X'FF') in the data). If a block size of 2 is 
specified in the command, only the length will be returned. If the Controller fails to read the total length of 
the data, no error will be returned. If the Controller specifies more d.1ta than what will be returned (block 
size greater than the total length), the data returned \,,"ill be padded with nulls after the last row ender char: 
acter in order to return the requested block size. Only data within the left and right limits and bet,veen the 
start and end locations will be returned. 

The actual transmission of the data occurs upon the receipt of an Activate Read command. The Read from 
Row \vith Ender command must be the last command of a queue load. All queueable commands sent after 
a Read to Row with Ender command has been received, but before it has been serviced (station busy) will 
be tlushcd; no error will be indicated. Any queueable command sent after Read to Row with Ender has 
been serviced (station not busy), except Reset addressed to the [CB or End of Queue, will cause an Activate 
Exception to be posted and Activate processing to be disabled. 

The Escape command will designate device address of Both. Rules for doing a read command addressed to 
address ooth H will apply. 

If the start location or the end location are not within the PS or ECB, an Operation Exception will be 
returned. 

Frame # Content Valid values 

0 Escape B' 1110 100 l' 

1 Command X'OS' 

• 
. Figure 137 (Part I of 2). Forma.t of Read from Row with Ender Command 

})~cription 
, 

Escape command 
(addressed to Both) 

Command code point 
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) 
I 
I 
I 
I 
I 
I 
I 

Frame # Content Valid values 
2,3 Start location O-(PSH-I),O-(PSW-I) 

.. .-

4 Left limit O-(PSW-l) 

.•. 

5 Right limit O-(PSW-I) 

6,7 End location O-(PSn-I),O-(PSW-I) 

8,9 Data length X'O l' - X'07FF' 

10 PS pad character X'OO' - X'FE' 

11 BCB pad character X'OO', X'80' - X'FE' 

........ 
F J' (Part 2 of l). Format of Read from Row with Ender Command 
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Description 

Start location where 
the data is to be read 
(row-I, column-I 
format). Start location 
must be between left 
and right limits. 

Leftmost column posi-
tion - I on a row 
where data is to start 
being read. The start 
location may be equal 
to or rililit of this 
value. All subsequent 
rows will be read 
starting at the left limit, 
however. 

Rightmost column 
position - I on a row 
where data is to start 
being read. The start 
location may be equal • 
to or left of this value. 
AU rows (including the 
start row) will be read 
ending at the right 
limit. 

End location where the 
data is to be read 
(row-I, column-I 
fonnat). End location 
must be equal to .or 
Icft of the right limit. 

13l0ck size of data to 
be rcturned per Read 
Activate. 

EBCDIC code point of 
PS pad character (not 
returned in data). 

EBCDIC code point of 
fCB pad character 
(not returned in data) . 



16.1.6.6 Set ECB Duffer Addressing Mode 

I This command is used to set which ECB buffer should be addressed whenever a command addressed to the 
I ECB (B'Ol1') is received. The ECBs may be addressed in two modes. Mode 0 addresses all the ECB! 
I whenever a device address of ECB (B'011') is given. This means that the data supplied with the command 
I must contain the ECB escape character, plus ECB number to distinguish which ECB the character is for. 
I ~fode 1 • n addresses the specified ECB, where n = ECB number. This means that the data supplied with 
I the command contains only the ECB dtlta, and does not contain any ECB escape characters or ECB 
I numbers. The addressing mode at POR is set to mode O. tJpon receipt of this command, the addressing 
I mode is set until the next occurrence of this command or until the next POR. 

Frame # Content Valid values Dcscripticm 

0 Escape B'OOOOlOOl' Escape command 
(addressed to Base) 

1 Cotrunand X'07' Command code point 

2 Addressing mode • X'OO' Addressing mode indi-
• X'Ol'·X'03' cator 

• Addressing mode 0 
- all ECGs 
addressed 

• Addressing mode 
specifying specific 
ECB (1,2.3) to be 
addressed 

Figure 138. Format of Set tCB Addressing Mode Command 
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17.0 Data Transfer Passthru Display Interface 

A Data Transfer Passthru display is supported only by the AS/400, and is not supported by S/36 or S;38 .. 
Personal Computers (PCs and PS/2s) attached to AS/400 via twinax function as Data Transfer Passthru 
devices when the AS/400 PC Support program is used. 

A Data Transfer Passthru display is an intelligent display. It processes data sent to it, processes keystrokes. 
and formats data to be returned. to the host. The Controller acts as a data transfer device; it simply passes 
data between the host and the Data Transfer Passthru display. 

In general, the Controller communicates with the Data Transfer Passthru display by reading and \vriting into 
the display's I/O buffers and by polling the display. \Vhen the Controller receives data for the Data Transfer 
Passthru display from the host, the Controller writes the data to the Write liO buffer in the display. When 
the Data Transfer Passthru display has data for the host. thc display waits for the SNA Change Direction 
flag byte to indicate that it may send data to the host. Whcn the SNA Change Direction flag indicates data 
may be sent, the display indicates that it has data to send by a non-zero poll response. 

For a Data Transfer Passthru display the poll response is not a Scan' code, but rather is a Status Pending 
indicator which causes the Workstation Controller to read data from the Read liO buffer in the display. 
The value of the Status Pending indicator is the approximate length of the data to be sent to the host. For 
both the Write liO Buffer and the Read liO Buffer, the fl.rst 2 bytes of data in the buffer is the length of the 
data to be written or read. The length is a zero-origin value, with a maximum value of 20,479. 

The Write La Buffer, Read liO ButTer, and SNA Change Direction flag byte are at assigned addresses 
within the Data Transfer Passthru display, as summarized below. 

Data Area Address Lcn;:th 

Read to ButTer X'4000' 20.-'80 

\Vrite L 0 Butfer X'9000' 20A80 

S:" A Change Direction rIag X'FOOO' I 

Values: 

• X'OO' Device allowed to 
send data to host 

• X'O l' S~A session discon-
nected 

• X '02' Device not allowed to 
~cnd data to host 

Figure 139. Data Transfer Passthru display Data :\teas 
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, . The twinax interface to the Datu Transfer Passthru display is the same as the interface to the 5291·1 or 2 or 

3196 display stations (described in 2.0. "5251 Model 11 Interface!' on page 11 and 13.0, "3196 Interface" on 
page 221), with the following exceptions. 

• The response from the Data Transfer Passthru display to the Read Device 10 command issued to the 
base device address is X'CS'. See 2.4.S, "Read Device 10 Command (Code = 01lO0 and ·1100)" on 
page 52. 

• The installed user accessible storage for the Data Transfer Passthru display is 64K bytes. 

The second byte of the response from the Data Transfer Passthru display to the Poll command is not a 
Scan code, but is a Status Pending indicator as described below. 

Poll Response Byte 2 from Data Transfer Passthru display: 

Bit Purpose 

0.1.2 Fill bits; always zero. 

3 Parity bit: set for even parity in the frame 

~.5.6 End of :"vlessage (Ill) 

7·14 Status Pending indicator 

• X'OO' = No information to be sent 
• X'OI' = 2 • 64 b),1es to be sent 
• X'02' = 65· 128 b)'1es to be sent 
• X'03' = 129· 192 bytes to be sent 
• X '04' = 193· 256 b)'les to be sent 
• X'OS' = 257. 320 bytes to be sent 
• X'06' = 321 • 384 bytes to be sent 
• X'07' = 3S5· 4~8 b~1es to be sent 
• X'OS' = 449· 512 bytes to be sent 

.. • X'09' = 513· 576 b~1es to be sent 
• X'OA' = 577. 640 b}1es to be sent 
• X'OB' = 641 • 704 bytes to be sent 
• X'OC' = 705· 768 bytes to be sent 
• X'OO' = 769·832 bytes to be sent 
• X'OE' = 833· 896 bytes to be sent 
• X 'OF' = 897. 960 b)'1es to be sent 
• X'lO' = 961 • 1024 b),1es to be sent 
• X'11' = 1024 plus b~1es to be sent 
• X'FF' .. A passthru interface error was detected by the display 

Jl.. " 

Stop bit; always 1. 

Fi:- ~O. Poll Response h~1e 1 (Status Pending Frame) 

arne bits 7 through 14 contain the Status Pending indicator. A null (X'OO') Status Pending indicator 
::leans that th~Oata Transfer Passthru display does not have any information to be sent to the host. A 
non-zero Status Pending indicator means that the Data Transfer Passthru display wants to send data to 
the host. The value of the Status Pending indicator indicates the approximate length of the data to be 
sent to the host. An invalid Status Pending indic:l.tor value or a value of X'FF: will cause the Controller 
to send an etTor response to the host indicating a' Plissthru Interface etTor. 
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18.0 5259 l\'ligration Data Link 

The 5259 i\.lig:ration Data Link presents interfaces to host systems and attached devices the same as described 
elsewhere in this document. However, to facilitate the transfer of data from one system to another, the 
following special interfaces exist. 

• File migration 

• Read 10 

Note: These interfaces exist only for addresses configured in the 5259 for data transfer. 

18.1 File l\'Iigration Mode 

In the me migration mode, the data transfer between systems will take place as· follows: 

1. The source system initializes aU displays by clearing them and using the Read ID sequence described in 
18.2, "Read 10 Mode" on page 256. 

2. The source system writes data (in transparent mode) to the emulated display. The character at row 1, 
column 2 must be X'lO: to indicate to the 5259 that the data is tp be transferred. 

3. The source system causes the input inhibited indicator to be turned off for the emulated ili~play. The 
source system then repeats the process for the next display configured in the 5259 for data transfer, 
starting at step 2. 

4. The source system turning off the input inhibited indicator on the emulated display causes the 5259 to 
set the value of the character at row 1, column 2 to X'OO', and to send the Enter key sc:m code to the 
target system for the equivalent emulated display. 

The 5259 will send the Enter key scan code to the source system after both of the following conditions 
are satisfied: 

a. Data from previous operations on the target systems is complete. 
b. The input inhibited indicator is turned off on both systems. 

/Vote: In file migration mode. the 5259 Uses two buffersJor each emulated display. 

S. The received Enter key scan code causes the target system to tum on the input inhibited indicator for the 
emulated display. It also allows the target system to read the data (in transparent mode) from the 
display. The character at row 1. column 2 \\-111 be X'OO'. 
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6. When the data has been successfully read. the target system turns off the input inhibited indicator for the 
emulated display. This causes the 5259 to examine the character at row 1. column 2 and if X '00'. to 
send the Enter key scan code to the source system for the equivalent emulated display. At this poi.nt. 
the target system returns to step 4 to wait for the next Enter key scan code. If the character at row 1. 
column 2 is the transfer mode command X'IO'. (i.e .• written by the target system before the input inhib­
ited indicD.tor was turned of1). the 5259 will process the command in the same manner as if the 
command had been given from the source system. 

The received Enter scan code received CD.uses the source system work station controller to turn on the 
input inhibited indicator for the emulated display. This causes the source system to repeD.t the process, 
starting with step 2. 

18.2 Read ID lVlode 

The Read 10 mode .of data transfer allows either the source or the target system to verify that a 5259 is 
attached and configured for data transfer at a specific address. In this mode, the sequence will take place as 
follows: 

1. The system writes X'13' to row 1. column 2 of the emulated display, then causes the input inhibited 
indicator to be turned off. 

2. The system turning off the input inhibited indicator causes the 5259 to examine the row 1, column 2 
character and, determining that the value is X'13' writes X'F5F2FSF9' to the emulated screen starting at 
row 1. column 3. The 5259 will also set the value of the character at row 1, column 2 to X'OO' and send 
the Enter key scan code to the system. 

3. l'pon receipt of the Enter key, the system may read the model IO from the emulated screen. 

The Read 10 command is also used to stop any ongoing data transfer and setup the 5259 to accept new data 
transfer operations. It is therefore recommended that you use the Read 10 command before starting data 
transfer operations. 
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19.0 IBl.VI Enhanced Keyboard· 

The IBM Enhanced Keyboard is supported on the 3179-2 and the 3196. It comes in type",Titer (data prOc­
essing) and Katakana styles. The IBM Enhanced Keyboard does not have a data entry version. 
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75 80 85 
16 81 86 

-@­
~ 

90 95 
91 9S 
92 97 
93 98 

99 

-00 05 
01 OS 
02 07 
03 08 
04 

Figure 141. IBM Enhanced Keyboard - Layout with Associated Key Numbers (US). The numbers for the top row of 
keys are prefaced by a "I" (for keys l10 . 126). as are the numbers for the keys in the right hand two 
columns (keys 100 • 109). 

75 80 85J 
76 81 86] 

-@­
lI!lli.illJ 

90 95 00 05 
91 SS 01 06 
92 97 02 07 
93 98 03 

08J 99 04 

Figure 142. IB\I Enhanced Keyboard - Layout with Associated Key ~umbers (World Trade). The numbers for the 
top row of keys are prefaced by a "I" (for keys 11 0 • 126). as are the numbers for the keys in the right 
hand two columns (keys 100 • 109). 
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175 80 851 90 95 00 05 
76 81 86 91 95 01 06 

92 97 02 07 
93 98 03 08 99 04 

figure 143. IBM Enhanced Keyboard. Layout with Associated Key :"iumbers (KatakAna). The numbers for the top 
row of keys are prefaced by a "1" (for keys 11 0 - 126). as are lhe numbers for !.he keys in the righl hand 
lWO columns (keys 100 - 109). 

67 6E 6F 
64 65 60 

_Cffi_ 
~ 

'76 77 
6C 75 
68 73 
69 72 

70 

7E 7F 
70 7C 
74 78 
7A 79 71 

Figure 144, 18\1 Enhanced Ke\'board • Lavc:iut with A'isociated Scan Codes (US Version). Scan codes are repres-
enled as hexadecimal. • 

® (ij7IOfD7@ @IiEI~® ®.4fillJID ®~!I62J 
67 6E 6F) 
64 65 @) 

-@­
~ 

17& 77 
BC 75 
SB 73 
69 72 

70 

7E 7f 
70 7C 
74 78 
7A 79 71 

figure 145. 18:\1 Enhanced Kc}board Layot.lt with Associated Scan Codes (World Trade). Scan codes are repres­
ented as hexadecimal. 
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67 6E SF J 

64 65 SO} 

_®­
~ 

76 77 
6e 75 
68 73 
69 72 

70 

7E 7F 
70 7C 
74 78 
7A 79 71 

. Figure 146. 18:\1 Enhanced Keyboard Layout with Associated Scan Codes (Katakana). Scan codes are represented 
as hexadecimal. 

• 
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Figure 147 on page 262 shows scan codes. graphics. and functions of the IBM Enhanced Keyboard by key 
number. 

In the table headers. 

• "unshift" refers to the key without shifting 
• "shift" refers to the key with shifting 
• "Alt" refers to the key with the ALT key pressed 

Scan codes are in hexadecimal notation. 

"·Pad" means that this key is part of the numeric pad. 

The functions in the table are for the U. S. keyboard only. 

The column labelled 'TS" shows the key "action" on U. S. keyboards. The column labelled "World 
Trade" gives the key action for World Trade keyboards. The column labelled "Katakana" gi\"es the key 
action for Katakana keyboards. 

The key action codes are as follows. 

T 

B 

BN 

L 

Typamatic key. Whcn typamatic keys are held down for more than 600 milliseconds, they 
repeats at 10 keys per second, except for horizontal cursor keys. which repeat at 20 keys per 
second. This is a function of the terminal; the controller sees only repeated keys, as if the 
user pressed the key repeatedly. 

:'vlakeiBreak key. These keys return the scan code shown in the table when they are 
pressed, and the same scan code with bit 0 (the high order bit) turned on when they are 
reJeased. 

:"vlake Only. lbese keys return their scan code when they are pressed. do not repeat (no 
matter how long they are held down), and do not return a scan code when released. 

So scan code generated. 

Blank key 

Blank key. No scan code generated. 

Whether this key is labelled or blank depends on the language that the keyboard is set up 
for. 

• 

21 Function supported by the display. :--;0 scan code is reported to the system when this key is pressed. 
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u. S. u. S. 
Scan World Function Function Function 

Key Code US Trade Katakana Vnsbift Shift ALT 

1 OE T L BN Accent Tllda 

2 16 T T T 1 f 

3 IE T T T 2 @ 
~ 26 T T T 3 ~ 

1'" 

2S T T T ~ $ 

2E T T T 5 % -.. 36 T T T 6 t ' I 

8 3D T T T ·7 & 

9 3E T T T 8 • 
10 46 T T T 9 ( 

11 45 T T T 0 ) 

12 4E T T T Dash -
13 55 T T T = + 
14 5D N N T 

15 66 T T T Back Spnce Back Space 
16 OD T T T Right Tab Left Tab 
l7 15 T T T q Q 
18 ID T T T w W 

19 24 T T T e E 

20 2D T T T r R 

21 2C T T T t T 
22 35 T T T y Y 
23 3C T T T u lJ 
24 43 T T T i I 
25 ~ T T T 0 0 
26 4D T T T p P 
27 54 T T T .... Left Brace 

28 5D T T T J Right 
Brace 

2Q 5C T ~ ~ \ I 
~. 

14 ),18 ;\IB :\1B Cap Lock Cap Lock 
~. 

: IC or T T a .'\ 

lB T T T s S 

.:3 23 T T T d D 

i>4 28 T T T f r 

. Figure 147 (part I of 4). 18:\1 Enhanced Keyboard - Key :'oiumbers and Associated Scan Codes 
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u.s. t;. S. 
Scan World Function Function Function 

Key Code US Trade Katakana. Unshift Shift ALT . 

35 34 T T T g G 

36 33 T T T h H 

37 3B T T T 1 j 

38 42 T T T k K 

39 48 T T T I L 

40 4C T T T 
41 52 T T T 

, H 

42 53 ~ T T 
43 5A \1 \1 :vt Field Exit ~ew Line 

44 12 \18 \tB ~18 Left Shift Left Shift 
45 13 ~ T T 

46 1,\ T T T z Z 
47 22 T T T x X 

48 21 T T T c C 

49 2A T T T v V 

50 32 T T T b B 
51 31 T T T n :-..; 

52 3A T T T m \1 

53 41 T T T . < 

54 49 T T T > 

55 4A T T T / ? 

56 51 ~ ;-.; T 
57 59 \18 \IB \18 Right Shift Right Shift 

58 11 \1 M ;\1 Resct Re~ct 

60 19 :"v1B ;\18 \18 J\LT ALT 

61 29 T T T Sp::tce Bar Sp::tce Dar 

62 39 \18 \1B :vI ALT :\LT 

64 58 M \1 :"vI Enter Enter 

75 67 T T T Insert DCP 
76 64 T T T Ddete 

79 61 T T T Cursor Cursor F:lst Curso, Left 
Left Left 

80 6E :"vI ' \1 \,1 Ilome Text On, orr :1 

81 65 \1 \1 \1 Emsc Input 

83 63 T T T Cursor Lp Cursor Lp 

Figure 147 (Part 2 of 4). 18;\1 Enhanced Keyboard· Key :"tumbcrs and Associated Scan Codes 
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u. S. U.S. 
SCM World Function Function Function 

Key Code US Trade Katakana CnshiCt Shift ALT 

84 60 T T T Cursor Cursor 
Down Down 

8S 6F T T T Page Up 

86 6D T T T Page 
Down 

89 6A T T T Cursor Cursor Fast Cursor Right 
Right Right 

.90 76 B B B 

91 6C T T T i-Pad 7-Pad 

92 68 T T T 4-Pad 4-Pad 

93 69 T T T I-Pad I-Pad 

9S i7 B B B 

96 is T T T 8-Pad 8-Pad 

9i i3 T T T 5-Pad 5-Pad 

98 72 T T T 2-Pad 2-Pad 

99 70 T T T O-Pad O-Pad 

100 iE T T T ,-Pad ,-Pad 

101 7D T T T 9-Pad 9-Pad 

102 74 T T T 6-Pad 6· Pad 

103 7A T T T 3-Pad 3-Pad 

104 71 T T T ,-Pad ,-Pad 

105 7F ;\1 :".1 M field· field· 

106 7C T T T Right Right 
Tab-Pad Tab-Pad 

107 '713 \1 :".1 \1 Field Field 

108 79 \1 M ;\1 Enter-Pad Enter-Pad 

110 08 ;\1 :".1 :".1 ATTN Set Cp 21 

112 f)7 ;\1 \1 M FI F13 
113 OF :".1 \1 \1 F2 f14 

II..! Ii ;\1 ;\1 :".1 f3 flS 
I--~ .<" 

Jl IF :"1 \1 :"1 F4 fl6 Record 21 
r--

FI7 , 
27 \1 ;\1 \1 FS Play 21 , 

I-
:".1 . I :!F :".1 \1 F6 fiB 

37 :".1 \1 ;\1 f7 F19 Hex 

:i 3F \1 \1 \1 f8 F20 

i ~;O 47 \1 :".1 \1 F9 f21 

figure 14~ (Part 3 of 4). IB~ Enhanced Keyboard· Key :"umbcrs and Associated Scan ·Codes 
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u. s. u. S. 
Scan World Function Function Function 

Key Code US Trade Katakana l:nshift Shift ALT 
1~1 4F :'.1 \t M no F22 
122 56 ;'vi \1 M Fil F23 

123 5E ;\1 M \1 FI2 F24 

124 57 \t \1 \1 Print Sys Req 

125 SF :'.1 \1 :VI Help Test 

126 62 \-1 :'.1 \-1 Clear 

Figure 147 (Part 4 of 4). IBM Enhanced Keyboard - Key Numbers and Associated Scan Codes 
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Appendix A. Device Error Codes 

Several hardware related errors which are directly related to 5250 display stations and printers are given in 
this section. Some of the errors are detected by the attached device and some by the Workstation Con­
troller. 

Display Printer Error 
... 

Error Code Error Code D(.'Scription 
0100 0200 ;-';0 response (SCROES) timeout 
0101 0201 Transmit (driver) activit v check 
0103 0203 Receive parity error . 
0104 0204 Line parity error 
0105 0205 Workstation not accessible 
0106 0206 Receive len!Ith check 
0107 0207 Wrong station responded 
0108 0208 Power-on transition 
0109 0209 Activate command failure 
Dill .... Invalid keYboard scan code 
---- 021x Printcr machine chcck 
0120 0~20 Invalid command or device 10 
0121 •... - Invalid register \'alue 
-_ .. 0221 Invalid exception status 
0122 0222 Input queue or storage overrun 
0123 _.-. ~ ull or attribute exception error 
--.. 0223 Activate lost 
0124 0224 Invalid activate 
0125 0225 Invalid exception status 
0126 .. -. Passthru interface error 
..... 0226 Graphics check 
.•.. O~28 Invalid SCS command 
---- 0229 Invalid SCS parameter 
---- 023x Print check 
... - 024x Forms check 
0149 0249 t; ndcfUlcd error 
_ ... 02S0 End of forms 
_.-. 0251 l'rnt not available or not ready 
.... 02S8 End of rihbon for 5219-0 
.. -. 026:< Printcr datastream error 
-.... 028:< Printcr machine. print. or ribbon check 
0181 ... - :Ylagnctic Stripe Readcr error 
0182 -... Invalid device type (Base 10 response) 
0133 _ ... Incorrect display size 

Figure 148 (part 1 of 2). Error Codes for Oe\ice Ilardware Errors 
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Display Printer Error 
Error Code Error Code Description 
0184 .... Incorrect keyboard 10 
0185 .. - Keyboard • tr:mslate table mismatch 
0186 .-.- Feature not installed or loadt.'f1 
0189 .... F ruse outstanding status 
0190 0290 E\'eniodd status timeout 
0191 0291 Busy timeout 
.... 0292 Clear comm:md timeout 

igure 148 (Part 2 of 2). Error Codes for Device Hardware Errors 

.. 
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Appendix B. Operator Error Codes 

Errors .. vhich are the result of an operator action are given in this section. 

Error Code 
0000 
0001 
0002 
0003 
0004 
0005 

0006 
0007 
0008 
0009 
0010 

001 I 

0012 

0013 
0014 
0015 
0016 

0017 

0018 
0019 
0020 

0021 

0022 
0023 
0024 
0026 

Description 
IIeip Key not allowed 
Keyboard overrun 
Invalid scan code received from keyboard 
Key not valid following depression of C:VID key 
Keyboard data entered in :'ISR data input field 
Keystroke valid only in an input field; cursor not pres­
ently positioned in an input field 
Key not valid following depression of SYS REO key 
Data not entered into :Vlandatory Enter field 
Non-alpha character attempted in Alpha Only field 
:-':on-numeric character attempted in Numeric Only field 
Character other than 0-9 or DUP attempted in Signed 
:-':umeric field 
,\ttempt to enter a character in the sign position of 
Sismed Numeric field 
Attempt to insert character in last position of field or last 
position of field is not null 
Ficld may not be exited before Insert :'vtode is re'set 
:'landatorv Fill field contai.ns a null 
Check di~t error (:'vlodulus 10/11) 
Field minus key pressed in field which is not Signed 
:-':umeric, Numeric Only, or Digits Only 
Field ex.it. field minus, or field plus key pressed in :.tan· 
datory Fill field and cursor is not in first or last position 
offield 
Field exit, field minus, or field plus required to leave field 
Dl'P key not allowed in field 
AID request key pressed in Right Adjust field after data 
entered. but before right adjust has occurred (field exit, 
field minus, or field plus required to contirlue) 
Field exit, field mirlus. or field plus are not allowed in 
:'landatory Enter field from ftrst position or any position 
if no data keved ftrst 
P:uity check 'on Insert or Ddete operation 
Invalid character entered in Hex :'lode 
:-':on-numeric character attempted in Digits Only field' 
Field minus key pressed in :-';umeric Only field which has 
other than 0-9 or a nuU in units position 

Figure 149 (Part I of 2). Error Codes for Operator Errors 
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Error Code 
0027 
0029 
0031 
0032 
0033 
0034 
0035 
1)036 

i)37 
'38 
j-'O 

uO~l 
0042 
0043 
0044 
0045 
0046 
0047 
0050 
0051 
0052 
0053 
0054 
0055 
0070 
0071 

0072 
0073 
0074 
0075 
0076 
0077 
0078 
0097 
0099 

Description 
Blank key pressed 
Invalid character entered in Diacritic :'vtode 
Fonnat Table overtlow 
Une pnrity check on read MSR command 
Secure MSR data sent to non-secure field 
MSR data too larlre for field 
Error associated With ;\lSR data transmitted 
Selector Li21lt Pen usa2e is not allowed 
Selector Uiht Pen tip switch operation error 
~ISR data not allowed in this field or mode 
DCE not ready 
Received line idle 
Receive clock failed 
Data Set ready line active . ". ". .. . .. 
30 second timeout 
Data Set will not activate 
Frame reject received 
DMiDISC received 
Clear to send error 
Transmit clock failed 
Transmit hardware error 
TI timer retry count expired 
Command reject sent 
XLCA card error 
Word spill failure 
Attempt to start Copy, Move, or Delete operation when 
onc has already been started 
Key not valid in current area of screen 
Attempt to delete or replace protected character 
Invalid key during General Prompt 
Locate failed to ftnd character . 
Continuous Insert failed - waiting on host to read screen 
Function key undeftned in present mode 
Scale line not defmed to Workstation ControUer 
Test Request function not supported by host system 
Key not allowed in Free Key Mode 

Figure 149 Wart 2 of 2). Error Codes fQr Operator Errors 
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Glossary 

controller. The processor ,,t;bat.' jr)terl'r~tsscan: .. codes •. 
writes the graphic resuitifoF1keys to:tlie iem1inal~ reads 
and writes terminal screens.' sellds' data to workstation 
printers. and controls all aspects of the operation of 
workstations and workstati9n printers. 

cpi. characters per inch 

data entry keyboard. A :~orKstatib~ 'keyboard that is" 
similar to a model 029.card punch-keyboard. On some' 
workst.1tions •. this means that ~Je (;keyboard is,.qlmost 
identical to dIe 029 keyboard:, oo'otJlerwoi'kstations it 
means that the keyb9ard \<):Oks like the data processing 
keyboaPd . for the workstation. but has the keys. rear­
ranged·like the 029' keypunch. 

data processing keyboard. A' workstation keyboard 
similar to n typewriter keyboard .. Lised interchangeably 
with "typewriter keyboard". '. ' 

keypress. The act ofpt~sing a key •. 

Ipi. lines per .inch 

Ipe. link protocol converter A device that converts one 
communil:ation protocol into another. 

·ma.'(i~~~·'~f;~';:posi;~.l The nutnber of ptln(~dchirac~:""" 
ters that will .fiton,a line for a particular printer with a 
particular cpi .value. 

, . proof option. On a data entry keyboard. this means that 
the numeric pad keY5 'af'e';inver(cd~ They send the same 
sC:lOcodes as the nott-proof keyboard. the controller 
must translale. 

pad.' (1) On terminals with a set of numeric keys to the 
right of the main portion of the keyhoard. thilt ,et \)f 
numeric keys. (2) On data emry keyboards, the set of 
keys thq~ produce numeric characters when the numeric 

. shift: is pressed. 

scan code. The code returned by a workstation in tile 
response to II Poll command when a key is pressed. 
This coue haS:" no relationship to the graphic (ifany) that 
is to be. enJered. qrdisplayed on the terminal ·as".:l ,nsult .~ 

of the ''key.prcss it r~presents. It must be tr:.mslined·and 
'. aCled'(;ri!by ttie workstation controller. 

typewriter keyboard. A workstation keyboa,.d similar tQ 
a 'ypewriterkeyboard. Used inlerchangcnbly with "dat~ 

'. p~oce'Ssing.,k.eyboard". 

workstAtion. A display tcrminal. 
. applicd to workstation prinlers. 

Somctimes. also 

workstation printer. 
cable. 

A printer attached to twinaxial 
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