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OPERATORS SAFETY SUMMARY

This general safety information is for both operating and servicing personnel. Specific warnings and cautions will be found
throughout the manual where they apply, but may not appear in this summary.

TERMS

IN THIS MANUAL

CAUTION statements identify conditions or practices that
can result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
can result in personal injury or loss of life.

AS MARKED ON EQUIPMENT
CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the marking, or a hazard to

property including the equipment itself.

DANGER indicates a personal injury hazard immediately
accessible as one reads the marking.

SYMBOLS

IN THIS MANUAL
This symbol indicates where applicable cautionary or
other information is to be found.

As Marked on Equipment

; DANGER high voltage.

@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.

@ Refer to manual.

4170 INSTRUCTION

POWER SOURCE

This product is designed to operate from a power source
that does not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.

GROUNDING THE PRODUCT

This product is grounded through the grounding conductor
of the power cord. To avoid electrical shock, plug the power
cord into a properly wired receptacle before connecting to
the power input or output terminals. A protective ground
connection by way of the grounding conductor in the power
cord is essential for safe operation.

DANGER ARISING FROM
LOSS OF GROUND

Upon loss of the protective-ground connection, all accessi-

ble conductive parts (including knobs and controls that may
appear to be insulating) can render an electric shock.

USE THE PROPER POWER CORD

Use only the power cord and connector specified for your
product.

Use only a power cord that is in good condition.

Refer cord and connector changes to qualified service per-
sonnel.
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OPERATORS SAFETY SUMMARY

USE THE PROPER FUSE

To avoid fire hazard, use only the fuse specified in the parts
list for your product, and which is identical in type, voltage
rating, and current rating.

Refer fuse replacement to qualified service personnel.

DO NOT OPERATE IN
EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an atmo-
sphere of explosive gases unless it has been specifically
certified for such operation.

DO NOT REMOVE COVERS OR PANELS

To avoid personal injury, do not remove the product covers
or panels. Do not operate the product without the covers
and panels properly installed.

4170 INSTRUCTION
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Seoction 1
INTRODUCTION

DO YOU NEED TO READ THIS MANUAL?

Yes, you need to read this manual to install the 4170 and to
learn how to use it. But you probably don't need to read all of
this manual ~-- perhaps only certain parts of it. The Suggested
Reading Paths that follow will help to introduce you to the T
IT70 quickly, with as few problems as possible.

SUGGESTED READING PATHS
First Time Use

First, to install the 4170, use the instructions in BSection 4 of
this manual. Section 4 also contains procedures for connecting a
terminal to the 4170. After completing the procedures in Section
4, then go to Section 5, and follow the instructions there for
making a backup copy of the CP/M-86 Operating System diskette.
(It is a good idea to make a backup of the Operating System
diskette before you begin using the system; this way, if the
diskette is accidentally damaged, you'll still have a copy of
it.) In Section 5, you'll also learn how to get started using the
optional hard disk, host communications, and peripherals.

After Installing the 4170

After you have made a backup of the Operating System diskette,
you are ready to begin using your 4170. If you are new to the
CP/M-86 Operating System, read Section 6 and Digital Research's
CP/M-86 Operating System User's Guide to learn how to use

some othér CP/M=86 Operating System commands. (Knowing the
CP/M-86 commands will make it easier for you to run specific
applications programs later.) At this point, you are ready to
begin using a specific applications program, such as Wordstar or
SuperCalc. Follow the instructions that came with the application
program for getting started.

If you are an experienced CP/M-86 user, to refresh your memory
about CP/M-86 commands, refer to the CP/M-86 Operating System
User's Guide or the CP/M-86 Operating System Command

Summary. Then proceed with using a specific applications
program.
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If You Are An Experienced Programmer

After installing the 4170 and making backup copies of the
diskettes, experienced programmers may skip to Section 7, which
contains complete descriptions of the Tektronix-supplied
utilities that supplement the CP/M-86 commands. Section 7 also
gives further information on the host communications utility,
MODEM86. Finally, Section 7 describes the applications software
-— FORTRAN, IGL, GSX, and DTI -- supplied with the 4170.
Depending on your specific application, after reading Section 7
you may want to refer to other documentation supplied with the
4170 (see the 1list of manuals supplied with the 4170, later in
this section).

Servicing the 4170

If the 4170 requires service, contact your local Tektronix field
office. (This manual includes service and maintenance information
that the Tektronix service fechnician may use; see About This
Manual, which follows.) T
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ABOUT THIS MANUAL
This instruction manual contains:
o Section 1, Introduction (this section). Introduces the

4170, its features and options, and the manuals and
diskettes supplied with it.

o Section 2, Specifications. Provides specifications for
the 4170.

o Section %, Controls, Indicators, an@_Connectors.
Shows the locations of the controls, light indicators, and
connectors on the 4170's front and rear panels.

0o Section 4, Installation. Gives the procedures for
installing The 4170 and connecting a terminal to it.

o Section 5, Getting Started. Contains instructions for
the first-tIme users, and examples of using host
communications and peripherals.

o Section 6, Operating Information. Contains exercises
to help you become familiar with some of the CP/M-86 commands.

o Section 7, Programming Information. Contains reference
information on the applications software.

o Section 8, Self-Test. Describes how to run the

adjustment self-test.

o (Section 9 has been deleted. The information that it
previously contained now appears in other sections.)

manual .

o Section 11, Service Safety Summary. Safety
considerations for those performing service on this
instrument.
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Section 12, Theory of Operation. Describes how the
4170's circultry works.

Section 13, Checks and Adjustments. Contains service procedures
for qualified service technicians.

Section 14, Maintenance. Contains disassembly and
reassembly procedures and preventive maintenance procedures.

Section 15, Replaceable Electrical Parts; Section 16,
Diagrams; Section 17, Replaceable Mechanical Parts.
Parts Tists and schemafics for the 41770

Appendix A, Strap Information. Information on strap
settings.

Rev, Mar 1984 4170 INSTRUCTION
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SECTION 1
INTRODUCTION

DO YOU NEED TO READ OTHER MANUALS?

The 4170 comes with 11 manuals. Some are Digital Research manuals
and document the CP/M-86 Operating System; others are Intel
manuals and cover Intel utilities. Finally, Tektronix supplies
this manual, the 4170 Instruction Manual, as well as manuals

on IGL.

What other manuals do you need to read? That depends on what you
intend to do. If you'll be writing programs in FORTRAN, you'll
probably want to refer to the Intel FORTRAN-86 manuals;
otherwise, you may not need them.

Here's a list of the manuals that come with the 4170, with a
brief description of what each manual contains and an indication
of the manual's intended audience:

o Tektronix 4170 Instruction Manual (this manual). Contains
installation instructions and operating information for
users; describes the Tektronix commands that supplement
CP/M-86; provides introductory information on applications
software provided.

o Tektronix 4010C01 PLOT 10 Interactive Graphics Library
Users Manual and Reference Guide. The uUSers manual
documents the IGL library of graphics subroutines. (A subset
of IGL subroutines is included with the 4170; expanded IGL
capabilities are available as options.) The reference guide
is a quick-reference summary for experienced IGL
programmers.

0 4110 Series Direct Terminal Interface Programmers
Reference Manual. Documents the DTI routines Tor Local
Programmability.

o CP/M-86 Operating System User's Guide (1). A manual for
beginnlng users of CP/M-86. Describes in detail the
CP/M-86 Operating System, the CP/M-86 commands, and the
CP/M-86 line editor commands.

o CP/M-86 Operating System Command Summary (1). A
quick-reference card that summarizes tne purpose and syntax
of CP/M-86 commands. Intended as a refresher for those
familiar with CP/M-86.

(1) Published by Digital Research, Inc.
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CP/M-86 Operating System, System Guide (1). A system
programmers' manual that ¢larifies the differences between
CP/M-86 and CP/M~80.

CP/M~86 Operating System Programmer's Guide (1).
Explains ASN=86 operation for assembly Tanguage programmers.

FORTRAN-86 Users Guide and Pocket Reference (2).

Provides information on the language, the compiler, and the
execution of FORTRAN-86 programs. The Pocket Reference
summarizes the information for experienced FORTRAN-86
programmers.

iAPX86,88 Family Utilities Users Guide and Pocket
Reference (2). Describes the 1APX Family utilities used by
ASM-86 and FORTRAN-86 programmers.

GSX-86 Graphics Extension User's Guide (1). Describes

Fow To 56% Up your system to run GSX-86 programs (this is
the Graphics System Extension for the CP/M-86 operating
system); includes information on devices supported by GSX.

GSX Graphics Extension Programmer's Guide (1). Provides
The information necessary for programmers to adapt GSX for
other devices. ‘

If you purchase CP/M-86-compatible software, you'll probably get
additional manuals. For example, if you purchase Wordstar (a
text-editing applications program) from Tektronix, you'll receive
instructions on how to get the software running and also
instructions on how to use the text-editing commands.

e o i

g s '

(1) Published by Digital Research, Inc.

(2) Published by Intel, Inc.

Rev, Mar 1984 | 4170 INSTRUCTION

=



SECTION 1
INTRODUCTION

ABOUT THE 4170

With a TEKTRONIX 4170 Local Graphics Processing Unit, you can run
most applications software packages that are compatible with
CP/M~-86. The 4170 is often used with a Tektronix 4105, 4107,
4109, or 4014 terminal because it gives you the processing power
you need for writing, editing, compiling, linking, and debugging
graphics programs for those terminals. The 4170 provides this
graphics processing power locally; that is, when you connect

your terminal to the 4170, the 4170 acts as the host computer. If
you desire, you can also connect the 4170 to a host mainframe,

and run applications programs either from the host or from the
4170.

PRODUCT DESCRIPTION
The 4170 contains:
o A processing unit and local memory.

0 Two flexible-disk drive units, which provide additional
storage for data and programs.

o Interfaces for connecting the 4170 to a terminal, a
host, and peripherals. '

The operating system for the 4170 is the CP/M-86 Operating
System, which Is loaded from a diskette in one of the two
flexible disk drives or from the optional hard disk. The
operating system gives you a set of commands that allow you

To confrol the tTransfer of information between various parts of
the 4170 system; the operating system enables you to copy files,
for example, from a flexible disk drive to a printer.

An important feature of the 4170 is its simple design -- you, the
user, can install the 4170 and its options, and you can service
most of the instrument. Therefore, this manual contains the
information you'll need for installation and service, as well as
operating and programming information.
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4170 SYSTEM CONFIGURATIONS ' o (j

A terminal connects to one of the three peripheral ports on the
back of the 4170. The two remaining ports connect to peripherals
such as a plotter, a printer, or a graphics tablet. You can use
the Option 09 parallel interface to connect a printer that
requires a Centronix-style parallel interface.

The 4170 and its Terminal

The 4170 must be connected to an RS-2%2 terminal. This allows
you to control the 4170 systen.

The terminal's keyboard is the main input device for sending
information to the 4170; the terminal's display screen is the
main output device for receiving data from the 4170. Read your
terminal operator's manual for a complete description of its
controls and indicators.

When you connect a terminal to the 4170, you have a local
processing system. The 4170, with operating system and
applications software, performs the functions of a host computer.

The 4170 and a Host System : (‘

When connected to a host system, the 4170 acts as an interface
between the host and the terminal. An applications program may
run on the host while the 4170 performs the local processing
tasks as directed by the host software. The processing is then
"shared" by the host and the 4170. ;

Section 7 provides programming information that you may need to
interface your host to the 4170.
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4170 SOFTWARE
Your 4170 comes with 10 diskettes. The software on the 10
diskettes is organized to reduce the number of times that you
must change diskettes.
The 10 diskettes supplied with your 4170 are:

o 4100P01 CP/M-86 Operating System |

o 4100P01 MODEM-86 |

o 4100P0O1 FORTRAN (2 diskettes)v

o 4100P73 PLOT 10 Interactive Graphics Library Fundamental
Support for 4170 (2 diskettes)

o 4100P01 GSX Graphics System Extension (é diskettes)
o 4100P01 DTI and BIOS Sourcé
o 1IDD Progfam Exchange (unsupported software)
The following paragraphs introduce you to the opérating system

and the software. (For detailed descriptions about using the
software provided, see Section 7, Programming Information.)

The CP/M-86 Operating System

The operating system for the 4170 is CP/M-86. CP/M-86 is a
single-user, single-tasking operating system that is most useful
in interactive applications such as program development and
debugging, small business computing, and word processing. The
CP/M-86 operating system manages the system memory, the disk
drives, and peripheral devices (such as terminals, printers,
tablets, and plotters) connected to the 3PPI and Option 09 ports.
Refer to the CP/M-86 Operating System System Guide, a Digital
Research publication, for a more detailed description of the
operating system.

Experienced system programmers may want to modify the BIOS
portion (the Basic Input/Output System) of the 4170 operating
system. To do this, refer to the documentation file "readme.doc"
on the FDTI and BIOS operating system diskette for more
information.
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Additional Operating System Utilities

Tektronix has written and included seven operating system
utilities: AR, CONFIG, DEL, FORMAT, RUN, 8D, and SETDEV. The AR
utility makes archive copies of files. The CONFIG utility
defines the logical-to-physical device assignment and sets RS-232
communication parameters for the 4170 peripheral ports. DEL
erases a file. TFORMAT defines the physical and logical
organization of data located on the disk. The RUN utility loads
and executes load-time-locatable programs. The SD utility sorts a
directory alphabetically. The SETDEV utility is similar to CONFIG
but easier to use; SETDEV allows you to check and selectively change
logical-to-physical device assignments, device communications
parameters, and the default and boot drive specifications.

MODEM86

MODEM86 provides communications between the 4170 and the host
computer. A description of how to start host communications with
MODEM86 is given in Section 5; however, for a more complete
explanation, refer to Section 7, Programming Information.

FORTRAN-86

FORTRAN-86 is an extended version of the FORTRAN 77 subset as
defined by the American National Standards Institute (ANSI). It
is supplied to you on two diskettes. Refer to Bection 7 and the
Intel FORTRAN-86 User's Guide for details about using
FORTRAN-86.

IGL

The Interactive Graphics Library (IGL) provides a library of
FORTRAN-callable, device-independent subroutines that provide
high-level graphics functions. IGL should be used when working
with applications programs that require device and host
independence. IGL follows the SIGGRAPH CORE proposed standard.
Usually these programs will be uploaded and/or downloaded from a
host mainframe. The supplied routines include the IGL primary
command set and the device drivers for the 4105, 4014, and the
4662 Option %1. Refer to Section 7, Programming Information,
for more details about IGL. T
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GSX-86

GSX-86 is a device-independent graphics system for use with
CP/M-86. GSX-86 should be used when the applications program
will be transported to a non-Tektronix graphics device. The
GSX-86 Graphics Extension Programmer's Guide and the GSX- 86
G~_phlbs "Extension User's Guide, written by Digital Research,
are also supplied with the 4170. Additional information,
including information about Tektronix extensions, is in
Section 7.

DTI

DTI is a library of FORTRAN-callable subroutines (written by
Tektronix) for the 4100 Series terminals. DTI controls or
emulates a 4100 Series terminal's graphics features to simplify
programming support for the terminal. Section 7 contains
information on using DTI with the 4170; it also highlights the
differences between using the 4170 DTI and the DTI supplied with
4100 Series Local Programmability. (Included at the end of this
manual is the 4100 Series DTI Programmers Reference Manual,
which describes the use of the DTl supplied with 4700 Series
Local Programmability.)
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INTRODUCTION
ACCESSORIES
The following accessories are standard equipment for the 4170:
o Manuals -- see the list of manuals earlier in this section.
o Cables and connectors:
4170 power cord ‘
4170-to~-terminal power cord
R5-2%2 host port cable
Self Test loop-back connector
o Box of 10 software diskettes
0 Box of 10 blank diskettes

Optional accessories include:

]
0]
o)

Alignment diskette
Bxtender board , :
Head cleaning kit (for flexible disk drive units)

In addition, you can order these manuals as optional

accessories:
o ECC (Error Correcting Code) RAM Service Manual
0 4110 Beries Mass Storage Service Manual
o 3PPI Instruction Manual
0 5-1/4 Inch Disk-Drive Service Manual (by Shugart

0]

Associates, Inc.)
Hard Disk Drive Service Manual (by Seagate, Inc.)

To order any of these items see Replaceable Mechanical Parts,

Section 1%, for part numbers.

1-12
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Section 2
SPECIFICATIONS

This section lists two different types of specifications: those
that cannot be verified by the user (environmental, physical, or
static) and those that can be verified as actual operational
parameters. The user-verifiable specifications can be verified
through the adjustment procedure located in Section 13.

(User-verifiable specifications are listed only in Table 2-11 and
parts of Tables 2-5 to 2-7.)

The folldwing tables contain specifications or characteristics
for the 4170. :

Table Description

2=1 Physical Characteristics

2=2 Environmental Characteristics

2-3 Electrical Characteristics

2=-4 Installation Requirements

2=5 General Functional Characteristics
2-6 Host Interface Specification

2= Peripheral Interface Specification
2-8 Software Specifications

2=9 Diskette Media .Characteristics
2-10 Diskette Drive Unit Characteristics
2-11

User-Verifiable Drive Unit Specifications

4170 INSTRUCTION 2=1



SECTION 2
SPECIFICATIONS

PERFORMANCE CONDITIONS (j

To ensure proper performance, the following conditions must be
met. The specifications are valid only under these conditions:

o The 4170 must be operating at an ambient temperature of 50
to 104<degrees> F (10 to 40<degrees> C).

o The 4170 must be operated from an AC line supply with:
o Frequency of 48 to 66 Hz
o Voltage of 87 to 128 V (or 174 to 250 V)
0 Volfage crest factor of betweén'1.20 and 1.414

o The maximum allowable line voltage is 250 VAC.

o The 4170 must operate on a single-phase power source with
its neutral conductor at or near ground potential.

Do not operate from two phases of
a multi-phase system.

PHYSICAL CHARACTERISTICS (‘

Physical characteristics pertain to the mechanical dimensions and
weight of the product. Table 2-1 lists these characteristics.
Figure 2-1 is a dimensional drawing of the product.

Table 2-1

PHYSICAL CHARACTERISTICS

e o s S S e G S D S D WS S A S R W S G S > G S 0 R A R D D W S O T G GO AP R N N G T GAID S AL SO S M S SO O PP D SO S0 28 2

! Weight ! 49 1bs |
! Width I 8.75 in |
—————————————————————————————— G . O 7D GRS D WD U S WP D W S O WU WD GO D W S W G G GO S T S A

. |
| Heigh | 23.50 in |
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SECTION 2
SPECIFICATIONS

o

=

4170 Physical Dimensions.

Figure 2-1.
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SECTION 2
SPECIFICATIONS

ENVIRONMENTAL CONDITIONS
Table 2-2 lists the operating environment characteristics
that are required for proper operation. The electriczl
requirements listed under Performance Conditions (at the
beginning of this section) must also be met.
Table 2-2

ENVIRONMENTAL CHARACTERISTICS

. D D (0 O D GRS R S SR I NS D O WS el UGS RO SRR WA VD GO GOES e M D MM G GRS WM S R W WD W) WM ) DM SN LS WIS WD SUR WA AR VR S N WO AR R W G D WOGH N W O Vi

| Condition | Specification |
Temperature |
Operating 50 to 105<degrees> F

|
:
|
(10 to 40<degrees> C)(a) 1
5
|
i
i

Nonoperating -40 to +125<degrees> F

(=40 to +50<degrees> C)
| Humidity ! i
} Operating | 20 to 80% relative humidity {
E E (noncondensing) i
| | |
| Nonoperating i 8 to 80% relative humidity |
{ | (noncondensing) |
I Altitude } !
| Operating | To 15,000 £t (4572 m) (b) ;
i § g
! Nonoperating { To 30,000 ft (9144 m) |

A (I G WK G AN WD CIND SR GO SN WU WAL OGN IO GFED MWD N WD) GO STHN LIS S WA WA D G WSS QAN GG WD GO WSS GILSI G0 ST Y NSDH SIS G0N WG BN SR WA WD) WS UM WAL GNP OGN WO WO U WD SIS RO WP AT G W

Vibration --type, sine
wave --duration, 15

| | |
| | ]
| | |
booS . 1 |
| min/axis | |
| i i
i Operating ] {
| 5-20 Hz ! 0.01 in p-p l
: 20-55 Hz i 0.25 g (peak) :
i 55-20 Hz s 0.25 g (peak) E
: 20-5 Hz | 0.01 in p-p !
| | |
i Nonoperating ! !
| 5-20 Hz i 0.04 in p-p |
} 20-55 Hz I 1.0 g (peak) }
: 55-20 Hz i 1.0 g (peak }
| 20-5 Hz | 0.04 in p-p i

T GO G I WO D G LTS D G (D G S W A D WEIR AP GRS AT GO S MR I WA e MO WS AR G WIS I SHD WD SHW END W G M WS QUMD SEED (N W SR TS S WD WO S AR D A WY S WO
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» SECTION 2
SPECIFICATIONS

‘Table 2-2 (cont)
ENVIRONMENTAL CHARACTERISTICS

T R D O o D i 0 O S M e T 4 s S 0 i S ) i G e o s o o o e i RS D W Vi b e s o w0 S D o i w2 A S Y A D . S

Shock (half sine wave,
once in either
direction of three
orthogonal axes)

|
|
|
|
i
1}
i
|
|
Operating, with no | 10 g, 11 ms, half sine
physical damage } . :
|
|
Operating, with '
no irrecoverable !
hard errors !
|
|
|

4 g, 11 ms, half sine

Nonoperating 20 g, 11 ms, half sine
Desk handling | The 4170 will continue operating |
Operating i under these conditions: Tilt |

i 4170 on one bottom edge |

| 10<degrees> from upright, then !

| drop to supporting surface. |

| Repeat using all four bottom |

; edges of the 4170 cabinet. i
- ‘ |
| |
| |
1 |
| |
| |
| |
| |
| |

The 4170 sustains no damage, its
operation is not interrupted, it
loses no data, and does not
change its operatlng mode as a
result of this test.

T R i o i i i i e (S S i v o S D G W S Ve €O S B S S O S, S o i S AR PR D RO S S D e e D S S S S S S
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SECTION 2

SPECIFICATIOND
Table 2-2 (cont) (/

ENVIRONMENTAL CHARACTERISTICS
! Condition | Specification i
! Electrostatic Hl’ mvi o |
| immunity | t |
{ Operating ' 15 kV, 500 pF in series ‘
E E with 1000 <ohms> E
| | . |
} Nonoperati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>