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Preface

This manual contains information that is intended to guide
customers in planning the physical installation of terminals
and control units of the IBM 3270 Information Display
System. Included are scheduling information, floor-
planning information, electrical and environmental
requirements, and cabling information.

This manual is arranged in the following order:

Chapter 1. Introduction—Provides general information
about the various units that make up the 3270 Informa-
tion Display System. A preinstallation schedule and
customer floor-planning guide are also discussed.

Chapter 2. Operator Work-Space Considerations—
Contains information relating to work station design
layouts and the environmental considerations to be
observed when planning an installation.

Chapter 3. Site Preparation—Explains the requirements
for site preparation, including electrical requirements,
cabling, and the elimination of electrical/magnetic
interference.

Chapter 4. System Configuration and Cabling—Contains
cabling schematics for local aiid remoie configurations as
well as detailed information on cables required for each
configuration.

Chapter 5. Machine Specifications—Contains detailed
specifications of each unit in the 3270 Information
Display System.

Chapter 6. Communication System Cabling—Contains
information pertaining to coaxial cable installations,
including specifications for cables and connectors that
the customer may elect to fabricate.

This manual also includes the following appendixes:
Appendix A contains U.S. and Canada Power Cord Plug
Types; Appendix B contains Power Cable Lengths;
Appendix C contains WT Power Plug Requirements;
Appendix D contains Power Cord Specifications; Appen-
dix E contains the U.S. Lightning Damage Probability
Map; Appendix F contains Connector Specifications for
attaching Non-1BM Modems; Appendix G contains 3270
Specification Summary (Metric Units); Appendix H con-
tains 3270 Specification Summary (English Units);
Appendix J contains Cables and Connectors Attaching
Non-IBM Devices; Appendix K contains a Wire Conver-
sion Table; Appendix L contains an Inch-to-Centimetre
Conversion Table: Appendix M contains Voltage Limit-
ations; and Appendix N contains an Installation Check-
list.

In planning the installation, the customer should make any
arrangements deemed necessary for the services of profes-
sional consultants. The installation must meet local and
national code requirements.

The following publications should be used in conjunction
with this manual:

IBM 3270 Information Display System: Component
Description, GA27-2749

IBM 3270 Information Display System: Planning and
Setup Guide, GA27-2827

Assembly of Coaxial Cable and Accessories for Attach-
ment to IBM Products, GA27-2805

IBM System/370 Installation Manual —Physical Planning,
G(C22-7004 (WT19-0004)
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Abbreviations and Definitions

ambient environment

A/FE Americas/Far East

avg average

AWG American Wire Gauge

bps bits per second

BTU British thermal unit

C Celsius

CCITT Consultant Committee of International
Telephone and Telegraph

cfm cubic feet per minute

cm centimetre

cont continuous

DAA data-access arrangement

db decibel

dielectric nonconductor of direct electric current

EAS Extended Area Service

EIA Electronic Industry Association

E/ME/A Europe/Middle East/Africa

EPO Emergency Power Off

F Fahrenheit/front

ft feet

H height

Hz hertz, unit of frequency equal to one cycle per
second

ID identification

IDS Information Display System

in. inch

kcal/hr kilocalories per hour

kg kilogram

kVA kilovolt ampere

L left

b pound

lumens/m2  lumens per square metre

m metre
max maximum
MES Miscellaneous Equipment Specification

MHz
min
mm
modem

NEC
NEMA

No.
NTT

OD
ohm

pF
PTT

nT s
rveoe

Rel
rms
Rt

S
secs
service clearance

SF

UL
UsS.
WE

megahertz, one million cycles per second

minimum or minute

millimetre

modulator-demodulator, device that
modulates and demodulates signals
transmitted over communication
facilities

National Electrical Code

National Electrical Manufacturers’
Association

number

Nippon Telephone and Telegraph

outside diameter

the practical meter-kilogram-second unit
of electric resistance equal to the
resistance of a circuit in which a poten-
tial difference of 1 volt produces a
current of 1 ampere

picofarad
Postal Telephone and Telegraph
pulyvinyi chioride

rear

Rural Electrification Administration
relative

root-mean-square

right

side

second

minimum space required to allow
working room for the machine operator
and/or the customer engineer for
servicing the unit

special feature/specify feature

Underwriters Laboratory

United States
Western Electric
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Chapter 1. Introduction

The information presented in this manual is intended to
assist management personnel, system planners, installation
planners, and installation personnel in performing the
physical planning and installation procedures required to
install an IBM 3270 Information Display System at a
customer’s facility.

In general, the manual describes the site preparation
activities that should be performed at a customer’s facility
prior to, during, and after delivery of a 3270 Information
Display System to the customer. Further, the planning and
installation data presented in this manual covers the whole
spectrum of system configurations that are available to the
customer: large clusters, small clusters, or a mixture of both
types, operating in a local or remote environment.

Installation planning as described in this manual is divided
into the following phases of activity: preinstallation
planning, site preparation, work space and unit allocation,
overall system design layout, cabling layout for local or
remote system configurations, unit-to-unit cable routing,
and installation of the cabling attaching all units.

3270 System Units

Listed below are the individual units that make up the 3270
Information Display System:

IBM 3271 Control Unit Models 1,2, 11, and 12
IBM 3272 Control Unit Models 1 and 2

IBM 3274 Control Unit Models 1A, 1B, 1C, 1D, and
51C

IBM 3275 Display Station Models 1, 2, 11, and 12

IBM 3276 Control Unit Display Station Models 1, 2, 3,
4,11,12,13,and 14

IBM 3277 Display Station Models 1 and 2
IBM 3278 Display Station Models 1, 2, 3, 4, and 5

IBM 3279 Color Display Station Models 2A, 2B, 3A,
and 3B

IBM 3284 Printer Models 1, 2, and 3

IBM 3286 Printer Models 1 and 2

IBM 3287 Printer Models 1,2, 1C, and 2C
IBM 3288 Line Printer Model 2

IBM 3289 Line Printer Models 1 and 2

Preinstallation Planning

The following general schedule is a guideline for customized
planning at individual locations. Adherence to this schedule
will ensure that the site is ready on the planned installation
date.

Since the IBM 3274 Models 1C, 51C, 3276, 3278, 3279,
3287, and 3289 machines are designated Customer Setup
(CSU) machines, additional information is provided to
enable both the customer and the IBM Marketing Repre-
sentative to develop a comprehensive plan for the setup of
customer setup machines. This information is contained
in the IBM 3270 Information Display System: 3274
Control Unit Planning, Setup, and Customizing Guide,
GA27-2827, and the IBM 3270 Information Display
System: 3276 Control Unit Display Station Planning and
Setup Guide, GA18-2041. Delays in the installation may
result if the information in these publications and the
schedule in the following paragraphs are not used.

Schedule of Customer Responsibilities

Six Months before Delivery

e Review specifications for cables that the customer must
supply and begin to gather procurement source informa-
tion if cables are not to be ordered from IBM.

e Determine which cables to be obtained from IBM are
available only in preassembled form and plan
accordingly.

e Complete all structural, mechanical, and electrical design
specifications.

e Verify that common carrier facilities can be installed and
operational by the planned installation date.

e Obtain review by the IBM Marketing Representative for
the final terminal installation plan.

e Submit invitations for bids to outside contractors as
required.

Four Months before Delivery

e Have a source for cables and accessories that the
customer must supply and ensure that they will be
supplied on schedule.

e Submit order for cables to be obtained from IBM.
(Remember that some cables are supplied with the unit
and no order is required.)

Chapter 1. Introduction 1-1



Three Months before Delivery
* Begin alterations to building.

One Month to One Week before Delivery
® Review checklist provided in Appendix N to ensure
adequate preparation.

At Time of Delivery
e Place units in proper locations.

® Place units in proper location before removing externai
packaging material, to prevent damage to the units.
Some machines are shipped on pallets which are slightly
larger than the machines. These units may not go
through openings (doors) to the final machine location
unless removed from such pallets. Should it be necessary
to remove the pallet, be careful not to damage the legs
or other supports of the machine while moving the
machine to its proper location.

* Remove external packaging material.
¢ Check order; report any discrepancies to IBM.

e Install any units designated for customer setup.

Product and Environmental Safety

Safety is a major consideration in the design of IBM
products. Environmental safety is the responsibility of the

customer. The following safety factors = should be"

considered:

Emergency disconnection of power to the branch
circuits serving the equipment.

Clearances for both operating and service personnel (see
the machine specification pages in Chapter 5 for
recommended clearances); access clearance for each
individual machine must also be considered (clearances
in back of a unit are of little value if an access path is
not provided).

Grounding of branch circuits as indicated under “Branch
Circuits and Grounding” in Chapter 3 of this manual.

Lightning protection as indicated in Chapter 3 for power
lines and in Chapter 6 for signal lines.

Customer Responsibility

The customer is responsible for all site preparation,
including:

Following the “Schedule of Customer Responsibilities™
cited above.

Doing floor planning, discussed below.

Obtaining, installing, and maintaining customer-supplied
cables.

12 3270 Installation Manual — Physical Planning

Providing on-site maintenance facilities when required.

Arranging to install any necessary communication facili-
ties (common carrier, Postal Telephone and Telegraph,
or private) and attaching IBM cabling to these facilities.

In addition, the customer must complete the setup installa-
tion, and checkout of all customer-setup 3270 units. For
the customer setup units (3274 Model 1C, 51C, 3276,
3278, 3279, 3287, and 3289) the customer must follow the
setup instructions in the IBM 3270 Information Display
System: 3274 Control Unit Planning, Setup, and Cus-
tomizing Guide, GA27-2827, and IBM 3270 Information
Display System: 3276 Control Unit Display Station
Planning and Setup Guide, GA18-2041. The procedures
must be followed whenever a unit is delivered or relocated.

IBM’s Marketing Representative will assist customer person-
nel in understanding the requirements in this manual and
will assist with the physical installation plans.

Data Security

The transmission of data between units is subject to
unauthorized access. The customer should take whatever
precautions are necessary to protect vital information.
Data encryption features or devices are available that can
protect data from being understood if it is received
accidentally or without authorization. These features or
devices are effective, but only between the transmitting
unit and the receiving unit. Because the encryption
features or devices are associated with the 3276 Control
Unit Display Station or the 3274 Control Unit, the
transmission of information between the attached displays
or printers and the control unit is unprotected and a
possible source of unauthorized access.

Floor Planning

For each location, a detailed floor plan, showing terminal
placement, should be prepared for efficient work flow,
operator comfort and safety, and adequate service
clearances.

When planning work-station display layouts, a review of
Chapter 2, “Operator Work Space Considerations,” is
recommended.

The floor plan should be reviewed by customer manage-
ment and, when required, by the IBM Installation Planning
Representative before cabling is ordered.

The following items should be considered:
Service clearances as shown in planned views.
Operator clearances.

Functional clearances.

Access clearances.



The lengths of power cords and the location of the
electrical outlets with proper phase, voltage, and
ampacity.

The lengths of the cables that connect units of the
system to the communication channel terminations; the
common carrier or PTT representative must be consulted
regarding the location of the communication channel
termination and the type of connection proposed.

Where a device may interface with more than one control
unit or vice versa, all cabling paths must be planned, that
is, 3278 and 3279 display units with Feature Code 1720
permit switching operational control of that display unit
between two different control units. Therefore, a separate
coaxial cable run is necessary between the display unit
and each control unit.

The path of the cables exiting from the unit:
e The protection of these cables

e The hazard these cables create by lying on the floor

The availability of telephones with outside lines near
control units, to aid problem determination.

Electrostatic discharge (see “Electrostatic Discharge” in
Chapter 3).

High electromagnetic field strength (see “Electromag-
netic Compatibility”” in Chapter 3).

Templates

To assist the customer’s installation planning team in
preparing a floor plan, IBM provides transparent templates
of the units. The IBM 3270 Information Display System
Physical Planning Template, GX27-2990, is in U.S.
customary units and is drawn to a scale of 1/4 inch = 1
foot (1:48). The IBM 3270 Information Display System
Physical Planning Template, GX27-2999, is in metric units
and is drawn to a scale of 2 centimetres = 1 metre (1:50).
The templates can be obtained from the IBM Marketing
Representative.
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Chapter 2. Operator Work Space Considerations

Work-station layout and environmental considerations have
an effect on work efficiency and employee comfort. This is
particularly true for tasks that require the operator to be at
the terminal for extended periods. This chapter is not a
complete work-environment design guide; it highlights
factors that affect accommodation of a 3270 IDS terminal
as part of a work station and performance of visual tasks.

Recommendations in this section are based on human body
measurements and extensive observations. The
recommended work-space dimensions are based on an adult
female height of 162.5 cm (64.8 inches) and an adult male
height of 178 cm (70.2 inches) and will accommodate the
great majority of users of approximately these heights. Of
course, some of these work-space dimensions are unsuitable
in other geographical areas, because population body
measurements differ significantly.

General Considerations

When an operator is at a work station more or less
continuously, work-space dimensions, equipment orienta-
tion, and conveniences become important.

Where possible, allowances should be considered for
individual differences, such as very tall or short operators,
those with bifocals, the left-handed, and the handicapped.
Adjustable chairs, keyboard wells, and footstools are some
of the common ways of obtaining adjustments. Also, the
operator should be able to customize the work station by
re-orienting the keyboard and display positioning the
source documents, reference items, and other job articles.
Storage space for personal items should also be considered.

Putting more space or sound baffles or both between work
stations is a common measure to control noise or voice
interference. Where work stations are quite close, it may be
desirable to reduce visual distractions with, for example,
low dividers between stations.

One objective in work-station design is to be able to
position the keyboard at a preferred height. Typically, the
height should be such that forearms are (or are nearly)
horizontal. '

The choice of a work-station arrangement depends upon
factors such as available space, facilities, traffic, and the
intended application. Depending upon customer require-
ments, standard furniture may be used; some modifications
to standard furniture may be warranted, or custom work
stations may be designed.

Two types of work stations commonly in use are discussed
in the following paragraphs: data or text entry stations and
interactive (inquiry/update) stations.

Data or Text Entry Work Stations

For data or text entry work stations, the major considera-
tion is that the operator’s primary task is to key in large
amounts of data from source documents. The operator
seldom needs to mark or alter the source documents.
Usually they are assembled in batches, or pages in the case
of text, and handled that way by the operator.

Visual attention is centered on the source document; the
keyboard is operated by touch rather than guided visually.
Typically, at the data entry work station the display is
secondary in importance to either the source document or
keyboard. Occasionally, the operator may look at the
display to verify an item or to inspect status indicators. The
same may apply to text entry.

A data or text entry work station is shown in Figure 2-1.
Recommended dimensions are given in Figure 2-2. The
work station shown is not provided by IBM. Some latitude
is provided for adjustments in positioning the items.

==

N

Keyboard may be located on the left side if so desired.
Provisions must be made for both signal and power cabling.
See plan view of applicable unit.

Figure 2-1. Data or Text Entry Work Station
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Figure 2-2. Dimensions of Data or Text Entry Work Station
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Fan-folded paper panels, 38 cm X 28 cm (15 inches X 11
inches), a common computer printer size, will fit alongside
the terminal when opened to 56 cm (22 inches). The
interactive work station (shown in Figure 2-3) may also be
used for data entry tasks, but it is not as efficient for this
purpose as the data or text entry work station.

Interactive Work Stations

When a task primarily involves an interaction between the
operator, display, and keyboard, the interactive station
shown in Figure 2-3 is preferable. Recommended dimen-
sions are given in Figure 2-4. In this class of applications,
keying rates may be slow and are often visually guided. The
operator, typically, is interested in information that is
called up by a few key strokes. That information may be
modified by a few more key strokes, orally transferred to a
requesting party, or responded to by some decision-making
process.

Other than width, the dimensions for this type of work
station should not change much from those for data or text
entry. At an interactive station, the minimum width

depends on the amount of other equipment, reference
material, forms, etc., required for performing a specific set

N

Figure 2-3. Interactive Work Station

/A

[/

of tasks. In any case, the width of this type of work station
should not be less than 71 c¢m (28 inches), particularly if
work stations are to be placed side by side. Fan-fold
computer printer paper can be accommodated here too.

Multiple Work Stations

If the amount of floor space is particularly critical,
structures that support more than one work station should
be considered. Maximum compactness, with some loss of
flexibility, may be obtained by designing a continuous
structure that can support several individual work stations.
No less than 71 cm (28 inches) of width should be allotted
each work position. Figure 2-5 shows a dual work station
arrangement on a 76-cm X 152-cm (30-inch X 60-inch)
surface, a commonly available size.

Selected Dimensions

The following are recommended dimensions or positions
for planning work station layouts.
Keyboard home row height from floor:

74 c¢cm (29 inches) maximum for sustained professional
keying

81 cm (32 inches) maximum for other keying
(intermittent, hunt-and-peck)

Operator spacing:

71 c¢m (28 inches) minimum center-to-center between
stations

122 ¢cm to 152 cm (48 inches to 60 inches) preferred

Leg clearance, minimum:
Width: 61 cm (24 inches)
Depth: 46 cm (18 inches)
Height: 64 c¢m (25 inches)

Toe clearance for standing:

10 cm (4 inches) minimum

See-over height (top of display unit to floor):
Standing operator: 140 ¢cm (55 inches) maximum

Seated operator: 112 cm (44 inches) maximum

Writing surface:
41 cm (16 inches) deep by 30 cm (12 inches) wide,
minimum
Allow 2.5 c¢m (1 inch) spacing between multiple sets of
documents
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Figure 2-5. Dual Work Station Arrangement

Source and reference material:
To left of keyboard for data or text entry tasks
To right of keyboard for tasks that require writing
Telephone equipment to be left of keyboard, usually

Desk-to-desk, desk-to-wall: see Figure 2-6.

Visual Considerations

The system displays can be viewed comfortably by most
persons over a range of distances, typically 33 cm to 51 cm
(13 inches to 20 inches). The limits in any given case
depend on the individual’s eyesight, his visual environment,
the work station layout, and features of the reference or
source material. Viewing distances greater than 61 cm (24
inches) should not be used without careful consideration.

Ambient Lighting

Filters are provided for the 3270 IDS display screens to
enhance contrast and to reduce reflections from ambient
lighting. The 3277 display filter is a customer option at no
cost; the 3276 Control Unit/Display Station, 3278, and
3279 displays have a built-in reflective filter.

Moderate lighting of only 540-810 lumens/metre? (50-75
footcandles) is indicated for most tasks requiring displays.
It is usually helpful if lighting is reasonably balanced.

Although there are positive aspects to having windows in
the display area, natural lighting may pose problems with
almost any display because of its variability from less than
“room ambient” to well over 100,000 lumens/metre?
(10,000 footcandles). It is often helpful to orient the
display screen at right angles to windows to avoid direct
sunlight on the screen and to avoid sunlight in the
operator’s field of view when using the display.

Eye Fatigue

Eye discomfort has any number of causes which are often
difficult to isolate. Discomfort may be symptomatic of
bodily fatigue, a stressful visual environment, or a specific
eye defect. Causes of eye discomfort and complaints are the
same as in other clerical situations. Broadly speaking, the
primary causes are found in attitudes, state of health, work
organization factors, postural factors, the visual environ-
ment, and eye deficiencies. Often these factors interact.
Those planning an installation of display terminals ought to
be mindful of the common checkpoints for minimizing
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visual fatigue where a display is used. Stated as qualitative
rules, these points are:

Provide adequate illumination for any visual task.

Minimize differences in the viewing distances to the
several objects, including the display, that are to be
focused upon during the task.

Provide objects that are well defined (having minimum
blur, good contrast, and medium, legible size and shape).

Minimize wide differences in brightness among work
station areas; for example, desk top and walls or
windows, documents, and desk tops.

Eliminate glare sources.

Reduce wide differences in brightness among objects; for
example, document and display, documents used
concurrently.

Keep display brightness as low as possible while
providing good legibility.

76 cm (30 in.) min desk-to-desk

91 cm (36 in.) to wall or desk to use desk drawer
107 cm (42 in.) to wall or desk to use file drawer
117 cm (46 in.) for passageway

41 cm
™ (16in) [

t File

71 cm
(28 in.)

Figure 2-6. Clearances for Seated Operator
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Chapter 3. Site Preparation

Temperature and Humidity

Hardware environmental requirements for temperature and
humidity are as shown in Figure 3-1. Some individual units
require special consideration and may have restrictive
requirements. Refer to the machine specification pages in
Chapter 5 for individual requirements. Humidity limits may
not be the same for the machine as for various supply
products such as forms and cards. The limits of the supplies
should be known, because they are usually more restrictive.
High or low humidity levels may cause improper feeding of
paper. Before use, forms should be preconditioned not less
than 48 hours in the environment of the printer. In some
locations, airborne particles, vapors, or gases may subject
units to contamination. If local conditions exist where
contamination is suspected, contact the IBM Installation
Planning Representative during the early planning stages, or
before relocating units.

Environment Operating:

Temperature 10.0° to 40.6°C* (50° to 105°F)
Rel Humidity 8% to 80%
Max Wet Bulb 26.7°C** (80°F)

Environment Non-Operating:

Temperature 10.0° to 51.7°C* (50° to 125°F)
Rel Humidity 8% to 80%
Max Wet Bulb 26.7°C** (80°F)

Environment Storage:

Temperature 0.6° t0 60.0°C (33° to 140°F)
Rel Humidity 5% to 80%
Max Wet Bulb 29.4°C (85°F)

Environment Shipping:

Temperature -40.0° to 60.0°C (-40° to 140° F)

Rel Humidity 5% to 100% (including condensation,
excluding rain)

Max Wet Bulb 29.4°C (85°F)

* The upper limit of air temperature should be derated
0.6°C (1°F) per 76 m (250 feet) of elevation above 914 m
(3000 feet).

** The upper limit of wet bulb temperature should be derated
0.6°C (1°F) per 30.5 m (100 feet) of elevation above
305 m (1000 feet).

Figure 3-1. Temperature and Humidity Requirements

Electrical Requirements

Volrage and Frequency

The units of the 3270 Information Display System operate
at 50 or 60 Hz. The allowable frequency variation is +0.5
Hz. The machine specification pages in Chapter 5 of this
manual list the single-phase voltage at which the individual
units operate. The allowable voltage variations are shown in
Appendix M.

Maximum Continuous Load = kVA X 1000
in Amperes \%

Power Cords and Receptacles

Each unit has a three-wire power cord that includes an
equipment ground wire (green or green and yellow). For
use in the U.S., Canada, and Japan, the power cords have
plugs attached. Appendix A identifies the plugs supplied in
the U.S. and Canada. Appendix C identifies the plugs
supplied in Japan. For each E/ME/A or A/FE country,
except Canada and Japan, units are shipped without power
plugs except for the 3274, 3276, 3287, and 3289 units
{customer setup units). The power cords for these units are
supplied with a plug as indicated in Appendix C.

For each E/ME/A or A/FE country (except Canada) units
are shipped without power plugs since plugs that are
standard for each country are required. For IBM 3274,
3276, 3278, 3279, 3287, and 3289 units, the power cords
are supplied with a plug as indicated in Appendix C.

Branch Circuits and Grounding

The individual branch circuits should have a suitable circuit
protector properly derated in accordance with the manu-
facturer’s specifications and with applicable codes. FEach
protector should be labeled to identify the branch circuit
it is controlling.

The power cords are equipped with a green or green and
yellow wire. This conductor must be carried back to earth
or another suitable building ground. A dedicated insulated
wire conductor is recommended for this purpose, however,
a continuous metal conductor may be used provided that
it has a permanent and continuous low impedance path to
ground to ensure electrical continuity.
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Lightning Protection

Power Lines
The customer should install lightning protection on his
secondary power source when:

The utility company installs lightning protectors on the
primary power source.

The area is subject to electrical storms or equivalent type
power surges.

Communication Lines
It is also recommended that the customer ensure that light-
ning protection be provided on the common carrier lines.

Signal Lines
Refer to “Lightning Protection” in Chapter 6.

Selecting the lightning protector and installing it properly is
a customer responsibility.

Electromagnetic Compatibility

In some instances, the site chosen for an installation may
have ambient electromagnetic fields. These fields can result
from nearby radio-frequency sources, such as transmitting
antennas (AM, FM, television and two-way radios), radar
installations, industrial equipment (radio-frequency
induction heaters, arc welders, and insulation testers).
Three-phase power distribution lines can generate magnetic
fields that may cause display problems. As a precautionary
measure, keep displays as far away as possible from such
power distribution lines, preferably never closer than 1 m

(3.3 feet), and from other sources of magnetic interference. .

Other magnetic sources include transformers (including
those installed within other units), distributions panel,
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rotating machinery, and electric floor heating. To identify
the location of such magnetic sources, a check with your
building engineer should be made.

Before positioning units or cabling, an installation planning
review may be appropriate to assess the environment and to
determine whether any special installation or product
considerations are required to assure normal system opera-
tion and maintenance. Consult with your IBM Installation
Planning Representative.

Electrostatic Discharge

Electrostatic charges can be built up on people and
furniture as a result of:

People, carts, or furniture in contact with floor covering

People in contact with furniture coverings, like seat
covers

Discharge of these static charges to the metal of the unit or
to the furniture on which it is situated may cause
interference with the operation of the electronic equip-
ment. It may also cause discomfort if discharged to other
people.

Some major factors that contribute to this problem are:
High-resistance floor surface material
Carpeting without anti-static properties
Plastic seat covering
Very low humidity

Metal frame furniture

If any of the above factors apply, review the facility with
your IBM Installation Planning Representative.



Chapter 4. System Configurations and Cabling

Local Attachment

Local (direct) attachment (Figure 4-1) of an IBM 3272
Control Unit or IBM 3274 Control Unit Model 1A, 1B, or
¢ 1D to a host system is through a selector, multiplexer, or
-block multiplexer channel; the control units attach via one
of the eight control unit positions on the channel interface.

A 3272 can attach to IBM S/360 Models 25, 30, 40, 50, 65,
67 (in 65 mode), 75, 85, and 195 or IBM S/370 Models 115
through 195 or 3031, 3032, and 3033 Processors.

At least one display
station of the same
model as the control
unit with a keyboard
special feature must be
attached in each display

A 3274 Model 1A (SNA version) can attach to IBM S/370
Models 115 through 168MP and 3031, 3032, and 3033
Processors.

A 3274 Model 1B (3272 version) can attach to IBM S/360
Models 30, 40, 50, 65, 75, and 195 or IBM $/370 Models

115 through 195 or 3031, 3032, and 3033 Processors.

A 3274 Model 1D (3272 version) can only attach to IBM
S/370 Models 115 through 195 or to 3031, 3032, and 3033
Processors.

system.
3277 3284 or 3286 ‘
Display Prinier 3287 Printer
o o
Station Model 1 or 2 Model 1 or 2
Model 1 or 2

3288 Printer

Model 2 *See Page 4-3

* %

IBM System/360
or System/370

3272 Control Unit
Model 1 or 2

Selector,

-~
~T

Multiplexer,
or Block

3274 Control Unit
Models 1A, 1B, or 1D |

*See Page 4-4

Multiplexer
Channel

*Up to 32 devices can be attached to one control unit. A Model 1 control unit can only
have these device models attached: 3284-1, 3286-1, 3277-1, 3287-1, and 3287-2. A
Model 2 control unit can have any model device attached. However, the 3288-2 printer

can only be attached to a Model 2 control unit.

**Contact your IBM Sales Representative for possible systems that these control units

can attach to.

Figure 4-1. Locally Attached 3270 Information Displdy System
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Host System Channel Priority

Input/Output Priority Sequence

Channel capabilities are affected by the sequence in which
I/O devices are attached to the channel. This sequence is
called priority. This is most pronounced on the byte
multiplexer channel. For assigning priorities, the devices are
divided into three groups:

Class 1: Devices subject to overrun

Class 2: Devices that require channel service in synchro-
nization with their mechanical operations

Class 3: Devices that do not require channel service to
be in synchronization with their operations

The 3272 and 3274 control units do not require channel
service in synchronization with their operation. Figure 4-2
shows the device priority considerations.

Byte Multiplexer
Channel Critical
Device |Class| Time

Block Multiplexer and
Selector Channel Burst
Mode Date Rate (per second)

3272 3 70 microseconds 650,000 characters
3274-1A| 3 No critical time 100,000 characters
instantaneous
3274-1B| 3 No critical time 400,000 characters
instantaneous read
3274-1B| 3 No critical time 650,000 characters

instantaneous write

Figure 4-2. 3272 and 3274 Priority Considerations
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Device Wait (Critical) Time

After a multiplex-mode device requests channel service, it
has a fixed length of time that it can wait for service. If the
channel provides service within this length of time, the
device operates satisfactorily. If, however, the channel does
not service the device within the device’s wait time, one of
two things happens: If the device is not subject to overrun,
it continues waiting; if it is subject to overrun, it loses data
and subsequently causes an I/O interruption condition.
Neither unit (3272 or 3274) is subject to overrun; both:
continue to wait. However, the 3272 unit must have a
response within 70 microseconds, or approximately 2
milliseconds of the data byte used in the read/write
operation is lost. The time lost does not affect channel time
out (32 microseconds), but it does have a major impact on
data throughput.



3270 Information Display System Cabling
Schematics (Local)

3272 Control Unit
» 3201 Selector Channel
» 3202 Byte Multiplexer Channel
» 3203 Block Multiplexer Channel
» 3204 Control Unit
3205 Channel-to-Channel Adapter
l—————> 3206 Sequence and Control (EPO)
3272-1,2
A \ L
3284-1,2 horl } horl 3286-1,2
horl
horl horl
3288-2 3287-1,2
l 327712 I
Seloctor P (Note 1) * \ f (Note 3)
elector Pen
(Note 2) Keyboard
ID Card Reader
Cable
Group No. of Max Length
No. Cables From To m (ft.) Notes
hor! 1 2277,3284, 328¢, 3287, 3288 3272 610 {2,000) 4
3201 2 3272 Selector Channel - 5
3202 2 3272 Byte Multiplexer Channel - 5
3203 2 3272 Block Multiplexer Channel - 5
3204 2 3272 Control Unit - 5
3205 2 3272 Channel-to-Channel Adapter - 5,7
3206 1 3272 Channel 46 (150) 6
Notes:

1. Fixed cable length of 122 cm (4 feet) supplied with Selector Pen: 46 cm (1-1/2 feet) to holder; 76 cm (2-1/2 feet) from holder to Selector
Pen

2. Fixed cable length of 76 cm (2-1/2 feet) supplied with ID card reader
3. Fixed cable length of 76 cm (2-1/2 feet) supplied with keyboard

4. Customer-supplied, -installed, and -maintained; maximum length not to exceed 610 m (2,000 feet). See "'Coaxial Cables’ in Chapter 6 for

ordering information and specifications.

5. Total cable length of 61 m (200 feet) is available to attach all control units, unless modified by cabling schematics of individual processing
units or control units. Refer to |BM System/370 Installation Manual—Physical Planning, GC22-7004, or 1BM System/370 World Trade
Installation Manual—Physical Planning, GC79-0004, for specific channel cabling information.

6. Sequence and control (EPO).

7. To channel-to-channel adapter

Chapter 4. System Configuration and Cabling 4-3




3274 Control Unit Models 1A, 1B, and 1D (Local) (Notes 57,51

Cabling Schematic )
—Pp- 3201 Selector Channel
—3 3202 Byte Multiplexer Channel
$=- 3203 Block Multiplexer Channel
P 3204 Control Unit
r—.- 3205 Channel-to-Channel Adapter
——— 3206 Sequence and Control (EPO)
Type A 3274 1A, 1B, Type B
Terminal Adapters 1D Terminal Adapters
N F =
3 o o =] pay
[} 0 [Ted o] S
= s = s sl o
s| 2| £| £ NEEE
¥ o =}
3287 =] 3] 8] B |8 Sl | hor 3284
1,2,1C, 2C horl g g -E— S 1,2
S
R
3289 horl ) / ol& horl 3286
1,2 horl horl © 1,2
(Note 4)
(Note 11)
(Note 3) horl
3279 h orl 3288
Keyboard P oa3A2838 (Note 4) 2
Selector (Note 1) I horl 3287
Light Pen 1,2
Magnetic Hand (Note 9)
Scanner (Note 10)
3278 3277
Magnetic Slot (Note 6) 1,2,3,4,5 1,2
Reader A A ‘
{Note 3) (Note 3)
Keyboard Keyboard
Selector {(Note 1) (Note 1) Selector
Light Pen Light Pen
Magnetic (Note 9)
Hand Scanner
(Note 6) (Note 2)
Magnetic Slot ID Card
Reader Reader

Refer to notes on following page.
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Cable

Group | No. of Max Length .
No. Cables From To m (ft) Notes
horl 1 3277, 3284, 3286, 3288. 3287 (Type B) 3274 610 (2000) 4
horl 1 3278, 3279, 3287, 3289 (Type A) 3274 1500 (4920) 4
3201 2 3274 Selector Channel 61 (200) 5,7
3202 2 3274 Byte Multiplexer Channel 61 (200) 5,7
3203 2 3274 Block Multiplexer Channel 61 (200) 57
3204 2 3274 Control Unit 61 (200) 5,7
3205 2 3274 Channel-to-Channel Adapter 61 (200) 5,7
3206 1 3274 Channel 46 (150) 8
Notes:

1. Fixed cable length of 122 cm (4 feet) supplied with selector light pen

2. Fixed cable length of 76 cm (2-1/2 feet) supplied with ID card reader

3. Fixed cable length of 91 cm (3 feet) supplied with keyboard; optional feature: 154 cm (5-1/2 feet)

4. Customer-supplied, -installed, and -maintained. See "'Coaxial Cables'’ in Chapter 6 for ordering information and specifications.

5. Total cable length of 61 m (200 feet) is available to attach all control units, unless modified by cabling schematics of individual processing
units or control units. Refer to IBM System/370 Installation Manual—Physical Planning, GC22-7004, or 1BM System/370 World Trade
Installation Manual—Physical Planning, GC19-0004, for specific channel cabling information.

6. A free-standing magnetic slot reader may be plugged into a 3278 or 3279 unit: The units are equipped with a 1.5 m (59 inches) cable
for attachment to a stub cable in the 3278. To extend the distance at which the slot reader may be used, two extension cables may be
ordered via MES. They are:
® 6 m (19.7 feet) extension cable P/N 4832986
® 12m (39.4 feet) extension cable P/N 4832987
The maximum distance the slot reader may be extended is 13.5 m (44.3 feet), thus, both extension cables may not be used together.
In addition, no cables other than those described above may be used.

7. The local attachment for the 3274 Control Unit must be ordered by cable order. The same cables used for the 3272 Control Unit are

used for the 3274 Control Unit.

8. Sequence and Control

10.
11.

. A magnetic hand scanner is available for use with a 3278 Display Station or a 3279 Color Display Station when they are attached to a

3274 Control Unit. The scanners are equipped with a 1.5 m (59 inches) cable for attachment to a stub cable in the 3278. To extend
the distance at which the scanner may be used, two extension cables may be ordered via MES. They are:

® 6m (19.7 feet) extension cable P/N 4832986
® 72m (39.4 feet) extension cable P/N 4832987

The maximum distance the scanner may be extended is 13.5 m (44.3 feet), thus, both extension cables may not be used together.
In addition, no cables other than those described above may be used.

A 3278 Model 5 attaches to a 3274 Model 1A or 1D.

The 3274 Model 1B does not support the 3279 Color Display Station Models 2B or 3B.
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Remote Attachment

Remote attachment (Figure 4-3) of an IBM 3271, 3274, or
3276 Control Unit or 3275 Display Station to a host
system is through communication lines and modems to a
transmission control unit, an integrated communications
adapter, or a communications controller cabled locally to a

system channel.

I1BM
System/370

Modem

Multiplexer
Channel or
Integrated
Communications
Adapter

Signal
Converter

T

Nonswitched Lines

Modem

3271 Control Unit,
3275 Display Station,
3274 Control Unit
3276 Control Unit
Display Station

Transmission
Control Unit***

Modem*

T

Nonswitched Lines

Signal
Converter

3274 Control Unit
3276 Control Unit
Display Station

Adapter

Integrated
Modem

DAA**

1T

Switched Lines

Modem*

3275 Display Station.
3276 Control Unit
Display Station

T

Switched Lines

DAA**

3275 Display
Stations and

3276 Control Unit
Display Station

Integrated
Modem

3275 Display
Stations and

3276 Control Unit
. Display Station

Note: The 3270 IDS meets the voltage signal and impedance levels of EIA standard RS/232-C and CCITT V-28

T

Nonswitched Lines

and is designed to function with devices that comply with both standards.

*IBM modems on switched lines require data couplers or FCC-certified equivalents.

**DAA = Data-access arrangement. Data coupler type CDT or CBS, or FCC-certified equivalent required.
***Contact your IBM Sales Representative for other control units that may be applicable.

Figure 4-3. Remotely Attached 3270 Information Display System
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Communication Facilities

Major Elements

The major elements of each data communication link
between remotely located sites (see Figure 4-3) are as
follows:

e A communication channel
® Modems or signal converters

e Interconnecting cables

The customer must arrange for installation of communica-
tion equipment and services. These facilities must be
available at the time the IBM equipment is scheduled to be
installed.

Communication Channel: A communication channel is
usually supplied by a common carrier, or in World Trade
countries by the Postal Telephone and Telegraph (PTT).
A channel can consist of wire, radio waves, or both. At
each site, the common carrier provides the connector that
terminates the channel.

Modems and Signal Converters: A modem or signal con-
verter is installed at each end of each communication
channel, for example, at the transmission control unit and
the 3270 system. The modem or signal converter is the
interface between the communication channel and the data
terminal equipment.

Modems: A modem modulates and demodulates the signals
carried on the communication channel. At a transmitting

*Trademark of American Telephone & Telegraph Co.

site, the modem modulates the communication channel
signal with data bits. At a receiving site, the modem
demodulates the transmitted signals back to data bits.

A modem can be a stand-alone (external) unit or it can be
integrated. An integrated modem device is incorporated as
a feature within a unit. In some countries, communication
regulations mandate the use of PTT modems for certain
types of communication services. In these cases, consult
your IBM Sales Representative to determine which modems
are compatible.

Signal Converters: A signal converter is similar to a modem
in that it converts data bits to signals suitable for trans-
mission over the communication channel. However, data
is transmitted over the communication channel as digital
signals. An adapter is required in the 3270 system for
proper interface to the signal converter. The applicable
networks for signal converters are:

e AT&T non-switched Dataphone™
network (US only)

e NTT DDC non-switched X.21 network (Japan only)

digital data service

Cables: The cables are used to connect the following pieces
of equipment:

e The system unit that interfaces with the communica-
tion channel

e The modem or signal converter

e The connector that terminates the communication
channel
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3270 Information Display System Cabling

Schematics (Remote)

. 3213
3271 Control Unit 3271121112 Non-1BM Modem
horl A 1 3 4 f 4 3207 =
3284-1,2 * Non-1BM Modem
horl 3212
3286-1,2 I1BM Modem
horl horl
horl =
3288-2 nor jﬁ 3287-1,2
3277-1,2
(Note 1) f (Note 3)
Selector Pen (Note 2) Keyboard
ID Card Reader
3275 Display Station 3213
pay 3275-1,2,11,12 Non-I1BM Modem
(Note 3) A i ? l_J 3208
Keyboard Non-1BM Modem
N X
Selector Pen (Note 1) 3209 or 3211 [7,200:6ps
| ntegrated Modem
(Note 2) 3210 1,200 bps
ID Card Reader Integrated Modem
with Auto-Answer
(Note 4) 3212
3284-3 L IBM Modem
3213
IBM Modem
Cable
Group No. of Max Length
No. Cables { From To m (ft) Notes
hor1 1 3277, 3284, 3286, 3287, 3288 3271 610 (2,000) 5
3207 1 External Modem 3271 12 (40) 6,7,14
3208 1 External Modem 3275 12 (40) 6,7, 14
3209 1 Nonswitched or Switched Lines 3275 12 (40) 6,8,9
3210 1 Switched Lines 3275 12 (40) 6,10, 11
3211* | 1 Switched or Nonswitched Lines 3275 12 (40) 6,8
3212 1 External Modem 3271,3275 12 (40) 12
3213 1 External Modem 3275 12 (40) 13, 15

*World Trade countries only except Japan.
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Notes:

13.
14.

15,

. Fixed cable length of 46 cm ( 7-1)2 feet) supplied with selector pen

. Fixed cable length of 76 cm (2-1/2 feet) supplied with ID card reader
. Fixed cable lengt