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About This Guide

This guide provides installation, operation, and maintenance information on the PDP-
11/94-E computer system. Procedures for upgrading a PDP-11/84 to a PDP-11/94

and a detailed functional description of the standard PDP-11/94-E system are also
included. This guide is intended for Digital Customer Services personnel and qualified

self-maintenance customers.

»

This guide contains the following information:

Chapter 1, System Overview

Chapter 2, Unpacking and
Installing
Chapter 3, Operation

Chapter 4, Configuration

Chapter 5, Functional
Description

Chapter 8, Diagnostics and
Troubleshooting

Chapter 7, Removal and
Replacement Procedures

Chapter 8, Upgrading a PDP-
11/84 System

Appendix A,‘ Setup Parameters
Worksheet

Appendix B, Backplane Pin
Asgignments .

Appendix C, Optional Battery
Backup Unit

Appendix D, PDP-11/94
Hardware/Software Differences

Appendix E, Optional Expander
Cabinet

Includes a general description of the PDP-11/94-E system
and its components and explains the system features.
This chapter also lists the available system configurations,
system specifications, and related documentation.

Explains how to prepare the site for installation and how to
unpack, install, and check the system.

Describes the front panel controls and indicators and
explains how to modify the system using the menus.

Describes the location of the modules in the backplane.
Chapter 4 also provides the module switch and jumper
information you need to configure the modules for specific
requirements.

Describes each of the major logic elements of the PDP-
11/94-E systems.

Contains information on troubleshooting, interpreting
error codes and messages, and using the diagnostic LED
indicators on the modules.

Describes how to remove and replace the field replaceable
units (FRUs). At the beginning of this chapter there is a
list of FRUs for the PDP-11/94-E system.

Provides the removal and installation procedures required
to upgrade the PDP-11/84-A and PDP-11/84-E systems.

Contains a worksheet for you to record the setup
parameters selected in the EEPROM.

Contains diagrams of the backplane pin assignments.

Contains the installation information for the optional
H7231 battery backup unit used in the PDP-11X94-E and
PDP-11W94-E systems.

Describes the differences between the UNIBUS power-up
protocol for the PDP-11/94-E and other PDP-11 systems.

Contains installation information for the optional expansion
cabinet.

xvii



xvili About inis Guide

Appendix F, CPY Instruction Describes the method of calculating the execution time for
Timing CPU instructions.

Appendix G, Floating-Point Contains information necessary to calculate the floating-
Instruction Timing point instruction timing.

Conventions

The following conventions are used in this guide:

Convention Meaning

Warning Provides information to prevent personal injury.

Caution ’ Provides information to prevent damage to equipment or software.

Note Provides general information about the current topic.

Keyboard function keys Are enclosed in a box ( | | ). For example, the carriage return key
is represented as |{Return|

Screen display examples The text you enter is in boldface type.

Bits Are shown in angle brackets (<>). Two numbers separated by

a colon indicate a set of bits, or bit field. For example, <15:08>
stands for bits 15 through 8.

1] Refers to a number in a black circle within a screen display or
example.

Some functions may be labeled differently depending on your keyboard. If you have a
question, refer to your terminal user’s guide.
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System Overview

1.1

Introduction

The PDP-11/94-E system is a high-performance computer containing a KDJ11-E CPU
module with the following features:

DCJ-11 microprocessor

Two or four Mbyte parity memory

Time of year (TOY) clock

Seven asynchronous serial line units (SLUs)
Console/Serial Line Unit port

Floating point accelerator (FPJ11 )

The processor runs the PDP-11 instruction set. The system operates on Digital’s 18-bit
UNIBUS with a 22-bit memory addressing capability.

1.2 System Components

The system block diagram for the PDP-11/94-E products is shown in Figure 1-1. The
kernel system consists of:

[ ]

One KDJ11-E (M8981) processor module

One KTJ11-B (M8191) UNIBUS adapter module (UBA)
One UNIBUS terminal module (M9302)

One Minimum load module (M8713)

One power supply

One Console/serial line unit (SLU) panel

One Alternate power source (APS) module (M9714)
One CPU backplane assembly

One front panel assembly

One cabinet power controller

Three fans

The modules communicate through the high-speed private memory interconnect (PMI)
bus using 22-bit address and 16-bit data lines.

There are eight SLUs, one of which is the console SLU.

1-1



The KTJ1: P UBA interfaces wish the PMI bus and the UNIBUS. The UBA module
supports all address and data <o 1munications between the processor memory and all

UNIBUS perigherals (sptions). I addition,

the UBA serves as a terminator for the CPU

end of the UNIBIJS. Table 1- specifies the system variations.
e ’
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Figure 1-1

PDP-11/94-E Simplified Block Diagram

Table 1-1 PDP-11/94-E Product Variations

Variation ; Description
120 Vac Systems
PDP-11/94-EC le;liudes KDJ11-EA CPU module (two Mbytes) and KTJ11-B UBA
module.
PDP-11/94-EE Includes KDJ11-EB CPU module (four Mbytes) and KTJ11-B UBA
, module.
PDP-11X94-EC.EE PDP-11/94-EC or PDP-11/94-EE mounted in an H9642 (single-

PDP-11W94-EC.EE

width, 42-inch-high cabinet).

PDP-11/94-EC or PDP-1194-EE mounted in an H9645 (42-inch-
high wide-body cabinet).

240 Vac Systems

PDP-1V94-ED
PDP-11/94-EF
PDP-11X94-ED,EF

PDP-11W94-ED EF

In:};:ﬁes KDJ11-EA CPU module (two Mbytes) and KTJ11-B UBA
module. ,

ga:(liudes KDJ11-EB CPU module (four Mbytes) and KTJ11-B UBA
ule.

PDP-11/94-ED or PDP-11/94-EF mounted in an H9642 (single-
width, 42-inch-high cabinet).

PDP-11/94-ED or PDP-11/94-EF mounted in an H9645 (42-inch-
high wide-body cabinet).
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1.2.1 KDJ11-E Processor Module (M8981)

The KDJ11-E processor module (M8981) is a quad CPU module with the complete
functionality of a PDP-11 processor. The module features:

¢ DCJ-11 microprocessor

¢ Floating-point accelerator (FPJ11)

* 22-bit memory management

¢ Programmable line frequency clock

¢ Console serial line unit

¢ Seven SLUs

¢ Boot and diagnostic ROMs

* TOY clock

* Twaq or four Mbytes onboard parity memory
* Console programmable setup features
* Comprehensive self-test capability

¢ LED status indicator

1.2.2 KTJ11-B UNIBUS Adapter Module (M8191)

The KTJ11-B UNIBUS adapter (M8191) is a hex module that interfaces the KDJ11-E
processor with the UNIBUS. The module features:

¢ UNIBUS mapping
¢ Four M9312-compatible boot sockets

1.2.3 UNIBUS Terminator Module (M9302)

The UNIBUS terminator (M9302) is a resistive network with a characteristic impedance
of 120 ohms. The module terminates one end of the UNIBUS and provides the SACK
turnaround feature.

1.2.4 Minimum Load Module (M9713)

The minimum load module (MLM) provides a 2.75A load on +5V and a 750mA load on
-15V to ensure that the minimum load requirements of the power supply are met.
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1.2.8 CPU Backplane Assembly
The CPU backplane assembly is a 9-module slot backplane as shown in Figure 1-2.

ROWS
8 c D E F

KDJ11-E (M8981)

2] APS MODULE (M9714) E

NOT USED [ e | T

{KTJ11-B) M8181

SLOTS
5 HEX OR QUAD UNIBUS OPTION P1
8 HEX OR QUAD UNIBUS OPTION P2
7 MODIFIED UNIBUS HEX OR QUAD UNIBUS OPTION P3
3 MODIFIED UNIBUS HEX OR QUAD UNIBUS OPTION P4
- PRIORITY
s UNIBUS OUT QUAD UNIBUS OPTION | OR MLM (MS713) Ps
OR M$302 IN ROWS C-F : IN ROWS E+F

MA-0625-90.06

Figure 1-2 Backplane Aésembly
Table 1-2 describes the slot functions of the CPU backplane assembly.

Tabile 1-2 CPU Backplane

Assembly Slot Functions

Slots

Function

1 through 4
5 through 8
7 and 8

9

Dedicated to the system kernel.

Support hex or quad small peripheral controllers (SPCs).
Modified UNIBUS device (MUD) slots.

Supports only quad SPC option modules.

Backplane NPG jumper functions for slots 5 through 9 are implemented by replaceable
links located on side two (bottom) of the backplane.

1.2.9 Front Panel Assembly
The front panel assembly includes:

¢ Switches and indicators

for status display and operator control of the system

* A keylock rotary switch that allows you to select one of four power states



* A toggle switch that allows you to select system restart, run, or halt modes
¢ Three LEDs display the system status
¢ A status display

1.2.10 Cabinet Power Controller

The PDP-11X94-E and PDP-11W94-E cabinet contains either an 877-DB power controller
for 120 Vac operation or an 877-F controller for 240 Vac operation.

The unit controls all ac power entering the cabinet. It provides primary power for all the
power supplies and the two ac outlets located in the top peripheral enclosure.

1.2.11 Cooling

Each product is cooled by three fans mounted behind the card cage. The fans draw air
through the front bezel, and a plenum directs the air horizontally through the card cage
and power supply, and out the rear of the box.

1.2.12 Additional Expansion Options

The system supports the following options:

e H7231-H, cabinet battery backup unit for PDP-11X94-E system

¢ H72314J, cabinet battery backup unit for PDP-11W94-E and PDP-11/94-E box systems
* DDI11-CK, 4-slot expansion backplane

¢ DDI11-DK, 9-slot ekpansion backplane

1.2.13 System Configuration
The system is available in three configurations:

* PDP-11/94-E—A kernel system box configuration packaged in a 26.7 centimeter (10.5
inch) rack mountable enclosure (Figure 1-3).
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MA-1582 87A

Figure 1-3 PDP-11/94-E Kernel System

* PDP-11X94-E—A kernel system configuration packaged in a 105.7 centimeter (42
inch) high cabinet (Figure 1-4). The top portion of the cabinet provides a 26.7
centimeter (10.5 inch) enclosure for installing peripherals.



MA-1575-87A

Figure 1-4 PDP-11X94-E Cabinet System
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¢ PDP-11W94-E—A kernel system configuration packaged in a 105.7 centimeter (42
inch) high, wide-body cabinet (Figure 1-5). The top and bottom portion of the cabinet
provides a 26.7 centimeter (10.5 inch) enclosure for installing peripherals.

%

Figure 1~5 PDP-11W94-E Wide-Body Cabinet System

MA-1578-37A

1.3 System Specifications

Tables 1-3 through 14 list the PDP-11/94-E system specifications. Supported peripheral
device specifications are included in the user’s guide for each device.

Table 1-3 lists the PDP-11/94-E environmental requirements.
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Tabie -3 POP-11/94-E Environmentai Requirements

Condition Operating Nonoperating
Temperature range’ 5° to 50°C -40° to 66°C
(41° to 122°F) (40° to 151°F)

Relative humidity 10% to 95% Less than 10% to 95%
Maximum altitude 2.4 km (8000 ft) 4.9 km (16,000 ft)
Maximum heat dissipation 3750 BTU N/A

Acoustics
—LNPE 638 N/A

—LPA 56 dB N/A

“Reduce the temperature specification by 1.8° C (1° F') for each 1000 m (3300 ft) above sea level.

Table 14 lists the PDP-11/94-E electrical requirements.

Table 1-4 PDP-11/94-E Electrical Requirements

Parameter 120V 240V

Voltage range 90 to 128 Vac 180 to 256 Vac
Power phase Single Single

Nominal frequency 60 Hz 50 Hz
Frequency range 47 to 63 Hz 47 to 63 Hz
Maximum current 15A 75A

Inrush current 270 A 150 A

Power factor Greater than 0.6 Greater than 0.6
Maximum power consumption 1100 W 1100 W

NEMA receptacle 5-20R 6-15R
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Table 1-5 lists the PDP-11/94-E environmental requirements.

Table 1-5 PDP-11X94-E and PDP-11W94-E Environmental Requirements

Condition Operating Nonoperating
Temperature range* 10° to 40°C -40° to 66°C
(50° to 104°F) (40° to 151°F)

Relative humidity ~ 10% to 90% Less than 10% to 95%
Maximum altitude 2.4 km (8000 ft) 4.9 km (16,000 ft)
Maximum Heat dissipation 3750 BTU N/A
Acoustics

LNPE 6.8 B N/A

LPA 56 dB N/A

“Reduce the temperature specification by 1.8° C (1° F) for each 1000 m (3300 ft) above sea level.

Table 1-6 lists the PDP-11/94-E electrical requirements.

Table 1-6 PDP-11X94-E and PDP-11W94-E Electrical Requirements

Parameter 120V 240V

Voltage range 90 to 128 Vac 180 to 256 Vac
Power phase Single Single

Nominal frequency 60 Hz 50 Hz
Frequency range 47 to 63 Hz 47 to 63 Hz
Nominal current 24 A 12A

In rush current 270 A 150 A

Power factor Greater than 0.6 Greater than 0.6
Maximum power consumption® 1728 W 1728 W

NEMA receptacle L5-30R 6-15R

*Based on a fully loaded power controller, may not represent a typical system.
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1.4 Related Documents

Table 1-7 lists documents that contain information related to the PDP-11/94-F or its

operating systems.

Table 1-7 Related Documents

Title Order Number
PDP-11/94-E Field Maintenance Print Set MP-02637-01
H7204-C Field Maintenance Print Set MP-01948-01
877 Field Maintenance Print Set MP-01598-01
PDP-11/94-E Illustrated Parts Breakdown EK-1194E-IP
PDP-11 UNIBUS Processor Handbook EB-26077-41
PDP-11 Architecture Handbook EB-23657-18
DCJ11 Microprocessor User Guide EK-DCJ11-UG
KDJ11-E CPU Module User Guide EK-KDJ11E-UG-001
Available 12/90
H7231-A Battery Backup Unit Users Guide EK-H7231-UG
Supermicrosystems Handbook EB-27713-41
Chipkit Handbook EK-01387-92
Communications Handbook EB-30066-42
Terminals and Printers Handbook EB-23909-54
PDP-11 Software Handbook EB-25398-41
RSX-11 Handbook EB-25742-41
RSTS/E Handbook EJ-23534-18
DD11-DK General Purpose UNIBUS Backplane Technical EK-DD11D-TM-001

Manual

1.4.1 Digital Personnel Ordering Information
Additional copies of this document and printed copies of the documents listed in Table 1-7

can be obtained from:

Digital Equipment Corporation
10 Forbes Road
Northboro, Massachusetts 01532

ATTN: Printing and Circulation Services (NR03/AW5)

Customer Services Section

1.5 Customer Ordering Information

Forward purchase orders for documentation and spare parts to:

Digital Equipment Corporation
Post Office Box CS2008
Nashua, New Hampshire 03061
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Unpacking and Installing

2.1 General

This chapter describes how to prepare the site for installation, how to unpack, install,
and check out the PDP-11/94-E system. Be sure the site conforms to the environmental,
electrical, and physical requirements described in this chapter.

If you are upgrading a PDP-11/84 system, go to Chapter 8.

2.2 Sité Considerations

The PDP-11/94-E, PDP-11X94-E, and PDP-11W94-E systems are designed for use
primarily in a computer room rather than in an office. The three factors you need to
consider when preparing the site are system location, environmental and electrical
requirements.

NOTE
Digital recommends that the system be installed by a Digital Customer Services
Engineer.

2.2.1 Physical Requirements

When selecting a location for the PDP-11/94-E, be sure there is enough room in the
area where the system is to be unpacked, then remove the system from its shipping
container. Allow adequate space around the cabinet for air circulation and servicing. Use
the following guidelines for spacing requirements:

* Leave a minimum of 2 meters (6.5 feet) at the front of the system so the system box
can be extended.

* Leave a minimum of 1 meter (3 feet) at the rear of the system so the rear door of the
cabinet can be opened or removed.

* Allow 1 meter (3 feet) on each side of the system to remove the side panels of the
cabinet or service the system box.

The PDP-11/94-E system comes with a 7.6 meters (25 feet) BC22D-25 EIA serial line unit
(SLU) cable for connecting the system to a terminal. There is also a 2.74 meters (9 feet)
power cord for connecting the system to an ac outlet.



2.2.2 System Dimensions

Figure 2—-1 shows the dimensions of the unpacked PDP-11/94-E system and the
dimensions of the shipping container.

61cm /\ /\ |
>
‘ 87 cm

‘

38.5kg (87 1b)

MA-1578-878

Figure 2-1 PDP-11/94-E Kernel System Dimensions

Figure 2-2 shows the dimensions of the PDP-11X94-E system. This system is enclosed
in a standard system cabinet. When additional units are included in the system
configuration, refer to the respective user’s guide for the space requirements of each
cabinet. The dimensions of the shipping container as well as the dimensions of an
unpacked system as shown in Figure 2-2.
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141 em
(55.5in)

N

/
7

69 cm
(27.25in)

108 em
41.7in)

MA-1575.378

Figure 2-2 PDP-11X94-E Cabinet System Dimensions



Figure 2-3 shows the dimensions of the PDP-11W94-E system. This system is enclosed
in a standard system cabinet. When additional units are included in the system
configuration, refer to the respective user’s guide for the space requirements of each
cabinet. The dimensions of the shipping container as well as the dimensions of an
unpacked system are shown in Figure 2-3.

131 cm
{51.5in)

(35 in)

188.7 kg (416 Ib)

152.7 kg

N\

80 om
{31.5in)

MA-1876-870

Figure 2-3 PDP-11W94-E Cabinet System Dimensions
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2.2.3 Temperature and Humidity

Temperature cycling and thermal gradients can cause changes in materials which affects
system performance. High temperatures also increase the rate of material deterioration.
An environment of high absolute humidity can cause dimensional changes in paper tapes
and line printer papers and cards. Low humidity can produce static electricity, resulting
in dust accumulation on magnetic tape and disk devices, which will adversely affect the
system operation.

The PDP-11/94-E systems are designed to operate in a temperature range of 5 to 50 °C
(41 to 122°F) at a relative humidity of 10 to 95 percent without condensation. PDP-
11X94-E and PDP-11W94-E system configurations require an operating temperature
range from 10 to 40 °C (50 to 104°F) at a relative humidity of 40 to 66 percent without
condensation. The nominal operating conditions for a system configuration are a
temperature of 20°C (70°F) and a relative humidity of 45 percent.

The computer equipment should be operated in an environment that is controlled by
an air conditioning system which provides temperature controlled, filtered air at the
specified levels of humidity. The air conditioning system should also increase the air
pressure in the computer area to prevent the infiltration of dust and other contaminants
from adjacent areas.

The air conditioning equipment should conform to the requirements of the Standard for
the Installation of Air Conditioning and Ventilating Systems (non-residential), N.F.PA.
No. 90A, as well as the requirements of the Standard for Electronic Computer Systems,
N.F.PA. No. 75. .

2.2.4 Acoustical Dampening

When operating, some peripheral devices such as character printers, line printers and
magnetic tape transports will generate noise. When many of these units are located
in an area, use sound absorbent materials to reduce the noise level. Sound absorbent
ceiling materials are available and antistatic carpets may be installed. In addition, the
wall areas may be covered with drapes or other suitable material which will reduce the
reflected noise.

2.2.5 Lighting

When video displays (CRTS) are used with the system, a reduced lighting level at the site
can prevent excessive reflection from the face of the CRT and let the operator view the
display with greater ease. The light levels may be controlled by dimmers or by installing
translucent materials between the light source and the surrounding areas.



2.2.6 Static Electricity

Static eleéiﬁé.ity is a common problem for compﬁtei- syst.ems. It can cause system failure
and loss of data. The most common source of static buildup is contact between people
and carpeting or clothing. Low humidity allows the greatest buildup of static charges.

To minimize static buildup:
* Maintain relative humidity of at least 40 percent.
* Locate the system away from busy office corridors.

* Awoid using carpeting in the computer area (if possible): If carpeting is to be installed,
use antistatic carpeting. If carpeting is already in place, place an antistatie mat
around the system.

* Follow the manufacturer’s recommendations if the site has antistatic carpeting or
mats. :

2.2.7 Electrical Interference

Several types of electrical interference may be caused by normal equipment operation at
the site. Special filtering may be necessary to prevent equipment malfunctions.

The interference transmitted through the air is electromagnetic interference (EMI)

and may be caused by TV and radio waves, radar transmissions, lightning discharges,
ignition systems, and power line transmissions. Interference may also be transmitted
through the ac power lines. If you suspect that interference is causing problems with
equipment operation, the equipment may require shielding, or filtering of the ac power to
the site. Contact your local Digital Sales office or Customer Services representative for
information related to interference problems.

2.2.8 AC Input Power Requirements

A separate power circuit dedicated only to the system should supply ac input power to
the PDP-11/94-E system.

Tables 1-4 and 1-6 list the power requirements for the three basic system configurations.
Refer to the respective user guide for the power requirements of the peripheral devices
supplied with the system.

2.2.9 Power Connections (AC)

The PDP-11/94-E units are supplied with a 2.74 meter (9 foot) line cord attached to the
rear of the unit. The line cord plug may be connected to an 877 power controller unit (or
equivalent) or may be connected directly to the ac power receptacle at the site location.
Figure 2—4 shows the type of connector plugs and receptacles used and the Digital part
numbers for the connectors. The NEMA 5-20 P plug is attached to the PDP-11/94-E (120
Vac) cable and the NEMA 6-15 P is attached to the PDP-11/94-E (240 Vac) cable. The
NEMA 5-20 R and 6-15 R are dual-receptacle outlets that can be installed within a wall
outlet box or in a power distribution unit.
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PIN SIDE PIN SIDE
GROUND GROUND
NEUTRA NEUTRAL
PHASE PHASE
120V, 20A 240V, 15A
MALE PLUG MALE PLUG
NEMA * POWER
DESIGNATION RATING DIGITAL PART NO.
5-20P 120V, 208 12-15183-00
5-20R ' 12-12265-00 * *
6-15P 900885300
6-15 R 240V, 154 12-11204-01 * *
* P = PLUG
R = RECEPTACLE
*  DUAL RECEPTACLE OUTLET
TK4380

Ma-1608-87

Figure 2-4 PDP-11/94-E Connector Specifications

A power controller unit that controls and distributes the ac power to the units within
the cabinet is mounted at the lower rear of the PDP-11X94-E and PDP-11W94-E cabinet.
The 120 Vac PDP-11X94-E and PDP-11W94-E systems contain an 877-DB (120 Vac)
power controller, and the 240 Vac PDP-11X94-E and PDP-11W94-E systems contain an
877-F (240 Vac) power controller. Each controller is supplied with a 4.57 meter (15 foot)
cord and plug that connects to a receptacle at the site location. Figure 25 shows the
connector configurations and Digital part number for the receptacles.

NEUTRAL \(_\ GROUND GROUND
( L / L
| -
/U
PHASE NEUTRAL N— PHASE
120V, 30A 240V, 15A
MALE PLUG MALE PLUG

USED WITH THE 877-D8 OR 877-F POWER CONTROLLER

CONNECTOR SPECIFICATIONS

MODEL PLUG RECEPTACLE [SUPPLIED BY CUSTOMER)
NUMBER POWER RATING | NEMA CODE NEMA CODE DEC PART NO.
§77.08 120v 0A Ls-30P L5-30R 12.11194
e7F 240v 18A g15p 6-15R 121120401
TK-4391
MA-1809-87

Figure 2-5 PDP-11X94-E and PDP-11W94-E Power and Connector Specifications



NOTE

The Digital part number for the PDP-11X94-E and PDP-11W94-E 120 Vac plug
(L5-30P) is 12:11198-00. The pari number for tire 246 Vac piug (8-15P) is 90-08853-
ml

2.2.10 System Grounding

The PDP-11/94-E, PDP-11X94-E, and PDP-11W94-E systems are commonly grounded to
the main power lines through the ac power cord. To ensure the integrity of the grounding
network, all units that are part of the system should be connected to a separate and
common ac power distribution source. If a grounding problem is evident, check the
potential of the cabinet or mounting box grounds by connecting a voltmeter between two
cabinet frames or between the cabinet frames and the PDP-11/94-E system box. Contact
your local Digital Customer Services office for information related to grounding problems.

2.3 Unpacking

The PDP-11/94-E is shipped in reinforced cartons on a skid and is protected by foam
inserts and polyethylene bags. Accessories and supplies such as documentation,
connecting cables, and hardware are packed in the container also. Before unpacking
any carton, remove the packing list from the container and check that the items ordered
are listed. When the items are unpacked, use the list to check that all the items are in
the package. The unpacking information for consoles, printers, disk drives, and magnetic
tape is contained in the user’s guide supplied with each device.

NOTE

Keep the packing materials and shipping containers in case reshipping is
required. :
2.3.1 PDP-11/94-E Unpacking Instructions

CAUTION
Read the warning labels on the outside of the container to avoid injury during
unpacking.

To open and remove the PDP-11/94-E system from the shipping container:
1. Cut and remove the plastic strapping.

2. Carefully cut the sealing tape.

3. Open the folded top of the container.

4. Remove the PDP-11/94-E system box, as shown in Figure 2—6.
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L PDP-11/94E

HARDWARE _
RAILS AND HARDWARE
~

2

uRIGIRe
Ma.161087
MA-1810.874

Figure 2-6 PDP-11/94-E System Box Unpacking

2.3.2 PDP-11X94-E and PDP-11W94-E Unpacking

CAUTION
Read the warning labels on the outside of the container to avoid injury during
unpacking.

To open the shipping container:

1. Cut and remove the plastic strapping.



2. Remove the top cover.

3. Remove the PDP-11X94-E or PDP-11W94-E system cabinet from its shipping
container by following the step-by-step procedure illustrated in Figure 2-7.

1. 2.

Ma. 161187

Figure 2-7 PDP-11X94-E and PDP-11W94-E Cabinet System Unpacking
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2.4 Installation
To install a PDP-11/94-E system box refer to Section 2.4.1.
To install a PDP-11X94-E or PDP-11W94-E systems, refer to Section 2.4.2.

NOTE
These sections do not cover option installation. For option installation, refer to
the manual that is supplied with the option.

2.4.1 PDP-11/94-E Installation

The PDP-11/94-E system box is designed to be installed in a standard NEMA 48.26
centimeter (19 inch) customer supplied rack or cabinet on slide-mounting assemblies.

2.4.1.1 Slide Assembly Mounting

A double-channel slide assembly kit is supplied with the PDP-11/94-E system. The slide
kit includes the following items: left and right slide assembly and mounting hardware.
The mounting location of the slides varies depending on the type of customer supplied
cabinet. Figure 2-8 shows a double-channel slides assembly.

LEFT REAR

CABINET RAIL
LEFT FRONT
CABINET RAIL

=)
-
"“.

o]
o
0 0
of |]ol]o
of | 0
0 ]
0 0
LOCK
WASHER 0
]
SCREWS —
{10732} Lla
4 PLACES
FRONT AND )% 0
REAR ) 'Y !
/6// : | CABINET SLIDE
(.4

TK-4395
MA-1815-37

Figure 2-8 Cabinet Slide Installation



Tob ingtall the slide:
1

Use the screws provided and attach two of the slide brackets to the left cabinet slide
(one at each end of the slide).

Do not fully tighten the four slide bracket screws.

Repeat steps 1 and 2 to attach the remaining two slide brackets to the right cabinet
slide.

4. Position the left slide against the left front and left rear cabinet rail as shown in
Figure 2-8.

5. Insert one 10/32 screw and washer through the bottom hole of the left front rail, the
slide bracket, and the nut plate. Do not fully tighten the screw (Figure 2-8).

Repeat step 5 for the left rear rail of the cabinet.

Insert one 10/32 screw and washer through the top hole of the left front rail, the slide
bracket, and the nut plate. Do not fully tighten the screw (Figure 2-8).

8. Repeat step 7 for the left rear rail of the cabinet.

Insert one 10/32 screw and washer through the hole under the top screw of the left
front rail, the slide bracket, and the nut plate. Tighten the three screws in the front
rail (Figure 2-8).

10. Repeat step 9 for the left rear rail of the cabinet.
11. Fully tighten the four slide bracket screws.

12. Repeat steps 4 through 11 to install the remaining slide on the right side of the
cabinet. 4

@ »

2.4.1.2 Mounting the System Box to the Slide Assembly
Figure 2-9 shows the method and hardware used to install the system box on the slide
mounting bracket.



Unpacking and Insfalling 2-13

8-32 SCREWS
{3 PLACES)

‘ = INDEX
‘ PLATE
ALIGNMENT
SLIDE e
MOUNTING
BRACKET

TX-34868
MA.1618.87

Figure 2-9 Mounting Box to Slide Installation



WARNING
Extend the cabinet stabilizer bar (if one is present) before placing the bex on
the slide assemblies (Figure 2-10).

W

MA.17885-87

STABILIZER BAR

Figure 2-10 Stabillzer Bar Installation
To install the system box onto the slide mounting bracket:

1. Extend the left and right double-channel slides to their maximum position at the
front of the cabinet.

When fully extended, the channels will be held in place by the slide hold lever shown
in Figure 2-11.
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Figure 2-11 Double Channel Slide Assembly

2. Carefully lift the mounting box over and above the extended slides and set the index
plate over the slide mounting bracket on each slide of the box. The index plate
alignment tabs will engage the sides of the slide mounting bracket (Figure 2-9).

NOTE ’
When the slides are fully extended, it may be necessary to force the ends of
the slides inward toward the sides of the mounting box.

3. Insert the three 8/32 screws through the left index plate tab and into the threaded
holes of the slide mounting bracket.

4. Repeat step 3 for the right index plate.

2.4.1.3 Mounting the Console/Serial Line Unit Panel

To mount the console/SLU panel:

1. Remove four screws from the top cover of the system box. Remove the cover.

2. Remove the console/SLU from the polyethylene bag inside the system box.



3. Attach the two CPU signai cables to the connector on x‘;he back of the console/SLU
panel (Figure 2-12). Cables are keyed for ease of installation.
4. Mount the console/SLU panel to the bulkhead on the cabinet.

MA.0327-90

Figure 2-12 Mounting the Console/SLU Panel

5. Replace the system cover.

6. Press in the slide hold lever (Figure 2-11) on both sides of the system box.
7. Slide the system box into the cabinet until the system box latches.

NOTE

To pull the system box forward, release the latch that locks the system box into
the cabinet. To operate the release lever, insert a small screwdriver blade into
the hole behind the slot located at the top, right side of the front bezel and slide
the screwdriver to the left as shown in Figure 2-13.

Once the latch is released, pull the front of the system box forward until it is
fully extended and the slide levers are engaged.
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Figure 2-13 Release Lever Operation

2.4.1.4 Console/SLU Terminal Connection
To connect the console terminal:

1. Locate and connect one end of the 7.6 meter (25 foot) BC22D-25 EIA serial line cable
(shipped with each system) to the customer supplied console terminal. Connect the
other end to the console/SLU connector on the back of the system (Figure 2-14).

MA-0603-90

Figure 2-14 BC22D-25 Cable Connection



2. Set the baud rate switches to match the baud rate on the consoie terminai
(Figure 2-15 and Table 2-1).

Table 2-1 Baud Rate Chart

SLU Baud Rate 6 7 8
300 OFF OFF OFF
600 OFF OFF ON
1200 OFF ON OFF
2400 OFF ON ON
4800 ON OFF OFF
9600 ON OFF ON
19200 ON ON OFF
38400 ON ON ON

3. Set the console terminal to eight data bits, no parity, and one stop bit.

4. Set the forced dialog switch (on the console/SLU panel) to the enable position (S5 on)
(Figure 2-15).

LED DISPLAY

e

©00O0O00DOO0OOO

0O 0O 0C00O0O0COOOLO

ot

CONSOLE

SWITCH PACK wA.0920.99.00

Figure 2-15 Console/SLU Panel Switches
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2.4.1.5 AC Power Cord Connection
To connect the AC power cord:

1. Set the circuit breaker on the back of the system box to the off position
(Figure 2-16).

CIRCUIT
BREAKER

OFF ON

MA-1645.87

Figure 2-16 Circuit Breaker and AC Power Cord Location



2. Locate the red key in the hardware polyethylene bag. Insert the key in the front
' panel keylock switch and turn it to the off position, if it is not already in the off

position (Figure 2-17).

FRONT PANEL

K/EYLOCK SWITCH

ool
PDP11/94 @

7 off /
Enabie

Secure

Standby

1 ocon
2 Run =
1 Battery

[— Restart
|— Run

=~ Hait

&S«m-w Test

N

J

MA-1795-87A

Figure 2-17 Front Panel Keylock Switch Location
3. Plug the system ac line cord into the wall receptacle or into an unswitched receptacle

on the power controller.

4. Set the circuit breaker on the system box and the power controller (where applicable)

to the on positions.
5. Go to Section 2.4.4.

2.4.2 PDP-11X94-E and PDP-11W94-E Cabinet System Installation
To install a PDP-11X94-E cabinet or a PDP-11W94-E cabinet system:
1. Roll and position the system cabinet where there is ample space for servicing the

system.

2. Level the system cabinet by adjusting the leveling feet at each corner of the cabinet

base, as shown in Figures 2-18 and 2-19.
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Figure 2-18 PDP-11X94-E Rear View
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Remove the rear panel using a 5/32 allen wrench (not supplied) (Figure 2-20).

1/0 ACCESS

HEX KEY
LOCKS

PDP-11X94-€ PDP-11WO4-E

MA.1840-87 i

MA. 1840 87A

Figure 2-20 PDP-11X94-E and PDP-11W94-E System Rear Panels

4.

10.
11.

Remove the eight screws holding the two red shipping brackets on the back of the
system box. Replace the four screws (two on each side) removed on the system box.

NOTE

To remove the right shipping bracket, you must remove the two bottom
cable covers at the right rear (viewing the system from the rear). To remove
the shipping bracket screws, insert the screwdriver through the two holes.

Remove the red key from the hardware polyethylene bag. Insert the key in the front
panel keylock switch and turn it to the off position, if it is not already in the off
position (Figure 2-17).

Set the circuit breakers at the rear of the power supply and power controller unit to
their off positions (Figures 2-18 and 2-19).

Set the Remote/Off/Local switch on the front of the power controller unit to the
Remote position.

Set the forced dialog switch (on the console/SLU panel) to the enable position (S5 on)
(Figure 2-15).

Set the baud rate switches to match the baud rate on the customer-supplied console
terminal (Figure 2-15).

Set the console terminal to eight data bits, no parity, and one stop bit.

Connect the 7.6 meter (25 foot) BC22D-25 EIA serial line cable (shipped with the
system) to the customer-supplied console terminal and to the console/SLU connector
on the back of the system (Figures 2-18 and 2-19).

. Insert the system ac power cord into the wall receptacle.
13.

Set the circuit breaker at the rear of the power supply and the power controller unit
to their on positions.



2.4.3 Cable Management

CAUTION
The system cahles must be routed and dressed properly in the system cabinet to
avoid cable damage.

Ensure that:
s All cables are routed so that they do not touch any sharp edges.
e All cables are secured (latched) with the plastic cable fasteners in the cabinet.

¢ There is enou.gh slack in the cables (connected to the CPU box) to extend the CPU
box to its service and maintenance positions. This also applies to cables connected to
disk drives installed in the system cabinet.

* The system cables are dressed so that they do not become crimped or pmched when
the cabinet panels are removed or installed.

o All flat signal cables making connections in the CPU box are secured (latched) with
the metal cable clamps at the top of the box. The flat signal cable may be folded at a
45 degree angle to make connections to modules installed in the box.

¢ All round cables exiting the module area below the module retainer bar are secured
with the metal cable clamps on top of the box.

2.4.4 Operation Check

To ensure that the PDP-11/94-E is operating correctly:

1. Set the Restart/Run/Halt switch to the Run position.

2. Ensure that the forced dialog switch is set to the Enable position (S5 on).
3. Turn the front panel keylock switch to the Enable position.

This powers up the system. At this time, the Setup Menu displays on the console
terminal.

. 4. Execute Self-test. Refer to Section 6.3.1 and run Test 30, All Selected Tests.
The results of this test are shown in a digital display in the Start-Up Test display
area of the front panel. If the test is successful, the digital display shows number 4.

Also, as each test is running, the number and name of the test is displayed on the
screen.

If the test fails, an error code is displayed. For an explana\;:ion of the error codes, see
Tables 6—3 and 6-2.

After installing the system, refer to Chapter 3 which explains how to use the setup
commands to list, change, and store the setup features. Record the setup feature
selections on the worksheet in Appendix A.

5. Replace the rear panel.
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Operation

3.1 General

This chapter describes the system controls and indicators. It also explains the menus
and how to use them. The addresses assigned to the internal registers and detailed
descriptions of the register bit functions are in Chapter 5, Functional Description.

You can develop user boot programs for the PDP-11/94-E using the information in this
chapter.

3.2 Front Panel

- The front panel consists of a keylock power switch, a Restart/Run/Halt switch, a Status
display, and power and Run LED indicators. Figure 3-1 shows the front panel controls
and indicators.

FRONT PANEL
KEYLOCK SWITCH
: 7
(munan“ i
PDP11/94 - Secure
Standby
- R
T—J ocon estart
I Aue =11}~ Run
T aattery ~ Halt
\_ StartUp Test J

MA.1795-87A

Figure 3-1 Front Panel Controis and Indicators

The keylock switch is a four-position rotary switch used to select one of four power states.
Table 3—1 describes the keylock switch selections.

3~1
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Table 3-1 Keylock Switch

Position Function

Off The power supply is turned off. DC power to the logic and fan assemblies is off:
however, AC power to the power supply is present. Battery backup voltages are
disabled.

Enable The on position. Power supply voltages are present to the logic and fan
assemblies.

Secure Same as the Enable position except that the console terminal halt-on-break
feature and the Restart/Run/Halt switch are disabled.

Standby Power is supplied to the CPU module and fans, but other voltages are turned
off. The optional battery back-up unit (if present) is not utilized in the Standby
position.

The Restart/Run/Halt switch functions are enabled only when the keylock switch is in
the enable position. Table 3—2 describes the Restart/Run/Halt switch functions.

Table 3-2 Restart/Run/Halt Switch
Position Function

Halt The CPU program is stopped and the incremented content of the program
coDu'rlx‘ter is displayed on the console terminal. The CPU enters DCJ-11 micro
ODT.

Run Entering Run from Restart enables CPU operations to run. Entering Run from
Halt causes the processor to remain in micro ODT awaiting a command from the
console terminal.

Restart This momentary switch position initiates processor execution of bootstrap
program instructions, located in the boot ROM, according to the setup
configuration in the EEPROM.

The two-digit Status display provides the self-test and system startup messages. The
codes are described in Chapter 6.
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Three LED indicators are located on the front panel. Table 33 describes the functions of

the LEDs.

Table 3-3 Front Panel Indicators

LED Status Function
Run On The DCJ-11 processor is fetching and executing instructions.
This is the normal condition.

Ooff The processor is halted or waiting for an interrupt. When the
processor is in micro ODT, the Run indicator blinks for each
console keystroke. The Run LED also turns off during extended
DMA activity.

DC On COn . The DC power is available to the logic, and all voltages are
within specified levels.

Off The DC voltages are not available to the logic, or voltages are
present but not within tolerances.

Battery On The battery is present and charged to 80% or greater capacity.

Slow blink The battery is at less than 80% capacity and is charging.

Fast blink The AC power has failed; the battery is discharging, but the
memory content remains vaiid.

Off The battery is either fully discharged or is not present in the

system. Memory content will not be preserved if AC power fails.




3-4 Operation

3.3 Console/Serial Line Unit Panel Switches

The console/serial line unit (SLU) panel has one switch pack which contains eight DIP
switches (Figure 3-2). Table 3— describes the switches on the switch pack.
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Figure 3-2 Console SLU Panel Switches



Table 3-4 SLU Switches - ROM Mode Only

Operation 3-5

Description Switch Number

Boot 2 4

1 ON ON OFF
2 ON OFF ON
3 ON OFF OFF
4 OFF ON ON
5 OFF ON OFF
6 OFF OFF ON
SLU Baud Rate 8 8
300 OFF OFF . OFF
600 OFF OFF ON
1200 OFF ON OFF
2400 OFF ON ON
4800 ON OFF OFF
9600 ON OFF ON
19200 ON ON OFF
38400 ON ON ON
Console SLU 1

Disable SLU ' ON

Enable SLU .~ OFF

Force Dialog 5

Enable (on) force e ON

dialog

Disable (off) force OFF

dialog
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3.4 Operation Overview
The CPU contains EEPROMs which store the programs (ROM code) that

comprehensively test the CPU, UBA and memory at power-up. The ROM code also
provides:

* Starting of the user’s software on various devices
¢ Memory size display
* Time and date of TOY clock
¢ Booi device selection
¢ The ability to define parameters for SLUs
*  Self-test selection
¢ User boot area on EEPROM
¢ Support for:
— Hard copy terminals
— Video display terminals

The CPU automatically starts the ROM code each time you power up the system or
restart it with the Restart/Run/Halt switch on the front panel. The action the ROM
code takes is determined by the parameters stored in the EEPROM.

The parameters in the EEPROM determine the tests to be run, the general mode entered
after testing is complete, and the final configuration of certain registers on the CPU
and UBA module before the system software is started. Parameters in the EEPROM
can easily be changed through a program in the ROM code called Setup Mode without
removing the CPU or UBA modules. The EEPROM can also store customer bootstrap
programs.

The ROM code runs tests selected by parameters in the EEPROM. After testing is
complete, parameters in the EEPROM determine what action is to be taken next by the
ROM code. Typically, the ROM code will automatically load and start a program from the

user’s disk or tape. This is commonly referred to as booting a program or automatic boot
mode.

After the software is started, the ROM code is not entered again until the system is
powered up or restarted. In some cases, after testing is complete, the ROM code enters
Dialog Mode which allows you to select the actions entered through keyboard commands
via the console terminal.

Dialog mode allows you to do the following:

* Boot a device

¢ List boot programs available

* Run ROM resident tests

¢ List a map of the I/O page locations

¢ Enter setup mode to list or change all parameters in the EEPROM.
* Enter time and date for TOY clock.
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Hard copy terminal support is described in Section 3.5.
Video terminal support is described in Section 3.6.

3.5 Hard Copy Terminal Support
This section describes the hard copy ROM commands.

When dialog mode is entered, the ROM code prints out the Main Menu at the console
terminal and waits for you to select a command.

An example of the Main Menu is provided in Example 3-1.

o
KDJ1l1-E Monitor Version 1.06 23-May-1990
(C) Digital Equipment Corporation 1990
Unibus System

Memory 2048 Kw@®

EEprom 4 KW@
Time 15:44:37 30-May-90 Wed@®
15 ]

Commands are: (Boot, Diagnostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key:

Example 3-1 Main Menu

The ROM code heading contains:

Version number of the ROM code and date created.
Memory size in Kilowords.

EEPROM area for USERBOOT programs.

Time and date from TOY Clock.

Command line for selecting the 7 hard copy ROM commands:
Boot Map

Diagnostic Setup

Help TOY

List

These commands are described in the following sections.
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3.5:1 Boot Command

The Boot Command allows a device to be booted. The primary boot program normally
reads 256 words from the device into memory starting at location 0. If the secondary
bootstrap "block 0"is loaded without any errors, the ROM code transfers control to
location 0 with the MMU off, RO equal to the unit number of the device booted and R1
equal to the base address of the device CSR. For some devices, R1 is the base address
plus an offset.

The format for the Boot Command is:

B XN

Where:

B Is the Boot Command.

XX Is the two letter mnemonic representing the device to be booted. The device
name must be letters from A to Z.

N Is the unit number to be booted.

When the ROM code has a device name, it searches for the first boot program with the
same device name. The ROM code looks for matches from these sources in the following
sequence:

1. EEPROM

2. CPUROM

3. UBA module

4. M9312 module (if present)

There are two optional switches that can be used with the boot command:

Switch Description

U Tells the ROM code to search for the boot program in the UBA ROMs
first, then the M9312 (if present). This overrides the standard sequence
of searching first in the EEPROM, then the CPU ROM.

/A Overrides the default address allowing you to enter a new address.
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Table 3-5 provides examples of how the ROM code interprets user input.

Table 3-5° ROM Code Interpretation of User Input

User Input ROM Code Action

BDL1 Boots DL1.

B DU? Boots DU unit 7.

B DU/U Boots DU3 using UBA or M9312. ROM boot instead of CPU ROM code.

BDUTU Boots DU unit number 7 using UBA or M9312 ROM boot instead of CPU
ROM.

BB Transfers control to an external boot module.

B/A 160100 DKO Boots RK05 with a CSR address of 160100.

BDUO Invalid format. No space allowed in the device name DU.

BDUO Invalid format. There must be a space between the Boot command and

the device name. .,

A list of the default boot programs is provided in Table 3—6.
NOTE

For a complete list of all the boot programs, execute the List Command on the
Main Menu.

Table 3-6 Defauit Boot Programs

Device Unit

Name Numbers Source Device Type

DU 0-255 ROM MSCP (RAxx, RDxx, RX50, RC25, ...)
DL 0-3 ROM RLOL/RLO02

DX 0-1 ROM RX01

DY 0-3 ROM RX02

MS 0-1 ROM TK25, TS04/05/11, TUSO

MT 0-1 ROM TU10, TE10, TS03

MU 0-255 ROM TMSCP (TK50, TUSL, ...)

3.5.1.1 Transferring Control to Non-Digital Boot Moduies
The single-letter device name B implements a method of supporting non-Digital boot
devices on the UNIBUS.

B causes the ROM code to transfer control to the address contained in location 17773024
of a ROM on the UNIBUS (if any) as long as the value in location 17773024 is not odd.

When the CPU ROM passes control:

* The CPU ROMs and the UBA ROMs are disabled.
* RO contains a unit number.

¢ R1 contains 0.
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The ROM cude types out an invalid device message if:
¢ The address in location 17773024 on the UNIBUS is odd.
* - The boot module does not respond to all addresses from 17773000 to 17773776.

Typically the single-letter device name B is used when you have a module which has a
switch pack that responds at address 17773024 similar to a M9312 module. Usually the
start address of the program desired is set in the switch pack on the module.

3.5.1.2 Error Detection During the Boot Command

The ROM code boot programs attemnt to detect errors during the bost process and take
the appropriate action. Table 3-7 lists the possible errors that the ROM code tries to
detect. Not all errors are applicable for all boot programs.

Table 3-7 Boot Command Errors

LED Code Description

21 " Drive error.

20 Controller error.

17 Boot device selection was invalid.
16 Invalid unit number selected.

15 Non-existent drive.

14 Non-existent controller.

13 No tape.

12 No disk.

11 Invalid boot block.

10 Drive not ready.

07 . No bootable device found while in Auto Boot Mode.
NOTE

After successful completion of the loading of a secondary bootstrap, the display
is set to 00. Before transferring control to the secondary boot, the ROM code
prints out Starting System. At this time, parameters saved in the ROMs are
loaded into the CPU registers.
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The following is an example of a Boot Command:

KDJ11-E Monitor Version 1.06 08-May-1990
(C) Digital Equipment Corporation 1990
Unibus System

Memory 2048 Kw

EEprom 4 KW

Time 15:41:52 16~-May~90 Wed

Commands are: [Boot, Diagnostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key: B DLO

Trying
Starting System

Exampie 3-2 Boot Command

3.5.2 Diagnostic Command

The Diagnostic Command allows you to test the CPU, on-board memory and the KTJ11-
B. Tests can be run individually or as a group (Test 30, All Selected Tests).

You are prompted for the following information:

Prompt Action

Test Number Select a test from the list displayed on the terminal

Test 30, All Selected Tests, runs all tests selected in Setup Mode
Command 3. See Section 3.5.6.3 for more information.

Test 32, Serial line Unit Loopback Test requires that loopback connectors
be installed on all SLUs on the console/SLU panel.

Repeat Counter Type the number of desired iterations in decimal, or type O to run the
test(s) continuously.

After selecting the test number and number of iterations, testing starts. The ROM code
displays the test number, description of the test, error count and iteration number.

If continuous testing is selected, no information is printed except errors. This allows the
Diagnostic Command to run for extended periods of time without requiring additional -
printer paper. :

To terminate testing, type [Ctrl [Clor[CUl [P |

To execute the Diagnostic Command:

1. At the command line on the Main Menu, type D.
2. Press

In the following example, test 67 is selected to be run once.
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KDJ11-E Monitor Version 1.06 23-May-1990
(C) Digital Equipment Corporation 1990
Unibus System

Memory 2048 KW

EEprom 4 KW

Time 15:44:37 30-May~90 Wed

Commands are: [Boot, Diagnostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key: D

KDJ11-E Monitor Version 1.06 08-May-1990
(C) Digital Equipment Corporation 1990

Single diagnostic test repeat

67 CPU Test

66 MMU Test

65 Pre-Console Test

64 MSER Test

63 CCR r/w Test

62 HIT/MISS-Reg Test

61 LTC Speed Test

60 Add-Stat-Reg Test -
57 CPU-Err-Reg Test

55 UBA reg. resp. Test

54 Addzress 0 Test -
53 Pre-Memory (0-4KW) Test
52 FPA Register Test

S1 FPA Function Test

50 Int Mem Address Test

47 Int Mem Data Test

46 PIRQ-Reg Test

45 LTC Int Test

44 Lines Config. Test

43 Serial Lines Test

40 Memory parity Test

37 UBA map reg Test

36 UBA NPR Cycle Test

32 Loopback SLU Test

31 Extended Memory Test

30 All Selected Tests

Type CTRL 2 to exit

Test number = 67 New = 67
Type 0 for endless loop; break loop with CTRL C

Repeat counter = 000001 New = 1
67 CPU Test No Errors found

Example 3-3 Diagnostic Command

NOTE
If the repeat counter is set to 0 to run continuously, only errors are printed.
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The Help Command prints out a brief description of all the commands. At the end of this

command, you are returned to the Main Menu.
To execute the Help Command:
1. At the command line on the Main Menu, type H.

2. Press

The following is an example of the Help Command:

KDJ11-E Monitor Version 1.06 23-May-1990
(C) Digital Equipment Corporation 1990
Unibus System

Memory 2048 KW

EEprom 4 KW

Time 15:44:37 30-May-90 Wed

Commands are: [Boot, Diagnostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key: H

KDJ11-E Monitor Version 1.06 08-May-1990
(C) Digital Equipment Corporation 1990

Command Description

Help Type this message .
Boot Load and start a program from a device
Diagnostic Execute a self-test single or repetitive
List List boot programs

Map Map memory and I/0 page

Setup Enter Setup mode

Toy Set time and date

Commands are: [Boot, Diagneostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key:

Example 34 Help Command

3.5.4 List Command

The List Command prints out a list of all available boot programs found in the CPU
ROM, the CPU EEPROM (User Boot), ROM sockets on the UNIBUS adapter, or an

M9312 (if present).
To execute the List Command:
1. At the command line on the Main Menu, type L.

2. Press
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The following is an example of the List Command:

KDJ11-E Monitor Version 1.06 23-May-19%90
(C) Digital Equipment Corporation 1990
Unibus System

Memory 2048 KW

EEprom 4 KW

Time 15:44:37 30-May~-90 Wed

Commands are: [Boot, Diagnostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key: L

RDJ11-E Menitor Version 1.06 18-May-1990
(C) Digital Equipment Corporation 1990

Device Unit o o

Name Numbers Source Device Type

AB 0 USR

TT 0 USR

DU 0-255 ROM MSCP (RAxx, RDxx, RX50, RC25, ...)
DL 0- 3 ROM RLO1/RLO2

DX 0- 1 ROM RX01

DY 0- 3 ROM RX02

MS 0o- 1 ROM TK2S, TS04/05/11, TU8O
MT 0- 1 ROM TU10, TE1lO0, TS03

MU 0-255 ROM TMSCP (TKSO, TUS81, ...)
DL 0- 3 ©Uma RLO1/RLO2

Press RETURN key when ready to continue

Exampie 3-5 Llist Command

© The device name is a two-letter mnemonic. The device name must be the letters from
A to Z. At input, the ROM code converts all lower case letters to upper case.

® The unit number range is the allowable range of unit numbers that is valid for a
particular boot program.

© The source lists where the actual boot program is located:

Physical Location of Boot ROM Source

CPU ROM ) ROM
ROM Sockets on the UNIBUS UBA
adapter module

M9312 M93
User Boot Area USR

© The Device Type is a description of the device to be booted.

NOTE
There is no description (Device Type) provided for M9312-type ROMs.

At the completion of the List Command, you are returned to the Main Menu.
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3.5.5 Map Command

The Map Command prints out all addresses in the I/O page that respond. The I/O page
starts at address 17760000.

In addition, all addresses that are on the CPU or on the UBA that respond, are briefly
described. There is no description for optional device addresses that respond. At
completion of the Map Command, you are returned to the Main Menu.

To execute the Map Command: _
1. At the command line on the Main Menu, type M.
2. Press :

The following is an example of the Map Command:

KDJ11-E Monitor Version 1.06 23-May-1990
(C) Digital Equipment Corporation 13990
Unibus System

Memory 2048 KW

EEprom 4 KW

Time 15:44:37 30-May-90 Wed

Commands are: [Boot, Diagnostic, Help, List, Map, Setup, Toyl]
Type a command then press the RETURN key: M

KDJ11-E Meonitor Version 1.06 18-May-1990
(C) Digital Equipment Corporation 1990

I/0 page Map
Starting Ending

Address address
17765000 17765776 CPU ROM or EEPROM
17772100 Memory CSR

17772200 17772276 Supervisor I and D PDR/PAR’s
17772300 17772376 Kernel I and D PDR/PAR’s
17772518 MMR3

17773000 17773776 CPU ROM

17776500 - 17776566 SLU’s

17777200 17777376 UBA map REG's

17777520 17777526 - CSR, PCR, BCR/BDR ASR
17777548 Clock CSR

17777560 17777566 Console SLU

17777572 17777576 MMRO, 1,2

17777600 17777676 User I and D PDR/PAR’Ss

Press RETURN key when ready to continue

Example 3-8 Map Command

3.5.6 Setup Command

The Setup Command has fourteen commands as shown in Example 3—7. These
commands allow you to list and/or change all parameters in the EEPROM. Setup also
allows you to create or edit USERBOOT programs stored in the EEPROM.

The EEPROM contains information needed by the ROM code to configure the KDJ11-E
(CPU) and the KTJ11-B (UBA) and to determine the boot device, diagnostic test selections
and restart modes.
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NOTE
Changes made under Setup Mode are ignored unless they are saved in EEPROM
using Setup Mode Command 8.

To execute the Setup Command:
1. At the command line on the Main Menu, type S.

2. Press

The following is an example of the Setup Command:

KDJ11-E Monitor Version 1.06 23-May-1990
(C) Digital Equipment Corporation 1990
Unibus System

Memory 2048 KW

EEprom 4 KW

Time 15:44:37 30-May-90 Wed

Commands are: [Boot, Diagnostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key: S

KDJ11-E Monitor Version 1.06 08-May-1990
(C) Digital Equipment Corporation 1990
Setup Mcde Commands

Exit ~

Select configuration parameters
Select diagnostic configquration
Select serial line parameters

Select boot parameters

List available boot programs

Factory setting

Save the setup table in the EEPROM
Load EEPROM data into the setup table
10 Load EEPROM boot program into memory
11 Edit or create EEPROM boot program

12 Save a boot program in the EEPROM

13 Delete a saved EEPROM boot program

14 Enter ROM ODT

Commands are: (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14]
Type a command then press the RETURN key:

WO davawNne

Example 3-7 Setup Command
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3.5.6.1 Setup Mode Command 1 - Exit
Setup Mode Command 1 exits Setup Mode and returns to the Main Menu. You can also
‘return to the Main Menu by pressing [ Ctrl [ C |

To execute the Setup Mode Command 1:
1. At the command line on the Setup Menu, type 1.

2. Press

The following is an example of Setup Mode Command 1:

KDJ11-E Monitor Version 1.06 08-May-1990
(C) Digital Equipment Corporation 1990
Unibus System

Memory 2048 KW

EEprom 4 KW

Time 15:44:37 16-May-90 Wed

Commands are: (Boot, Diagnostic, Help, List, Map, Setup, Toy]
Type a command then press the RETURN key:

Exampie 3-8 Setup Mode Command 1

3.5.6.2 Setup Mode Command 2 - Select Configuration Parameters
The Setup Mode Command 2 prints out the current status of various parameters and
allows you to change them.

When Setup Mode Command 2 is executed, the ROM code prints out the current status
of all parameters, repeats the first parameter, and then waits for your input.

There are two methods you can use to position the program at the parameter you want
to change:

® Press until positioned at the parameter to be changed.

* To go directly to the parameter to be changed, enter the letter to the left of the
parameter.,

To change a parameter, enter the new value and press The ROM code proceeds
to the next parameter.

NOTE
Changes made under Setup Mode are ignored unless they are saved in the
EEPROM using Setup Mode Command 8 (see Section 3.5.6.8).

To execute Setup Mode Command 2:
1. At the command line on the Setup Menu, type 2.

2. Press
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The foliowing is an exampie of Setup Mode Command 2:

KDJl1l-E Monitor Version 1.06 18-May-1990
(C) Digital Equipment Corporation 1990

A Memory Intern (0) = 2MB (1) = 4MB =1
B Rom on 173000 (0) = No (1) = Yes =1
C Rom on 165000 (0) = No (1) = Yes = 0
D Power-up Mode (0) = Dialog
(1) = odt
{2) = Tzapli
(3) = Auto = Q
E Restart Mode (0) = Dialog
: (1) = odt
(2) = Trap24
(3) = Auto = Q
F Power-on Self-tests (0) = No (1) = Yes =1
G Alternate Boot Block (0) = No (1) = Yes =0
H LTC Register (0) = No (1) = Yes =1
I Force Clock Interrupt (0) = No (1) = Yes = 0
J Clock Frequency (0) = P/S
(1) = 50Hz
(2) = 60HZz
(3) = 800Hz = 2
K Halt on Break (0) = No (1) = Yes =0
L Trap on Halt (0) = No (1) = Yes = 0
M Ignore Battery (0) = No (1) = Yes =0
N Lines on (0) = DIS
(1) = 176500
(2) = 176600 =1
O Disable UBA ROM (0) = No (1) = Yes =1
P Enable UBA 18-Bit Mcode (0) = No (1) = Yes = Q

Type CTRL Z to exit or press Return key to proceed

Exampie 3-9 Setup Mode Command 2
The following describes each parameter that can be changed using Setup Mode Command
2.

A - Memory Intern
The KDJ11-E CPU module contains the following on-board memory:

KDJ11-EA Contains 2MB of on-board memory.
KDJ11-EB Contains 4 MB of on-board memory.

If the amount of memory selected does not match the memory on-board, the message
Mem mismatch prints. This parameter has no effect on the KDJ11-EA.

The KDJ11-EB contains 4MB of on-board memory. For some applications it may be
desirable to disable the top 2MB of memory.
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Table 3-8 describes the variations of this parameter.

Table 3-8 Memory Intern Parameter Variations

Setting Description
0 2MB
4MB. Factory setting.

B - Rom on 173000
This parameter sets/resets bit 7 of the CSR at address 17777520 just before transferring
control to another boot program.

The KDJ11-E ROM code responds to the addresses from 17773000 to 17773777. This
address can be disabled after a successful boot to allow another device on the UBA or
UNIBUS to respond to this address range. This address range is automatically enabled
at power up or after the restart switch is enabled regardless of this parameter.

Table 3-9 describes the variations of this parameter.

Table 3-9 ROM on 173000 Parameter Variations

Value Description
0 KDJ11-E ROM code disabled.
1 KDJ11-E responds to addresses 17773000 - 17773777. Factory setting.

C - Rom on 165000 ;
This parameter allows you to disable the ROM. It sets/resets bit 6 of the CSR at address
17777520 just before transferring control to another boot program.

Table 3—10 describes the variations of this parameter.

Table 3-10 ROM on 165000 Parameter Variations

Value Description

0 The KDJ11-E does not respond to address 17765000-17765777. Factory
setting.

1 Enables internal EEPROM or the BOOT EPROM to respond to addresses
17765000-17765777.

D - Power-up Mode and E - Restart Mode
There are four mode choices for either the Power-up Mode or the Restart Mode:

¢ Dialog Mode

*  ODT Mode

* 24 Mode

* Automatic Boot Mode
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When the ROM code is started, it checks a status bit to determine if the unit is powering-
up or if the restart switch was activated. The ROM code then uses the appropriate mode
selected. You can define the action taken by the ROM code at power-up or restart to be
the same or different.

Dialog Mode

In Dialog Mode, all selected tests are executed at power-up unless power-up Self-tests
are disabled. Dialog Mode allows you to:

— Boot a device

—~ List boot programs available

- Run ROM resident tests

-~ Print a map of all /O page locations

— Enter Setup Mode to list and change all parameters in the EEPROM.
— Enter time and date for TOY clock.

ODT Mode

At completion of a very limited set of tests, the ROM code executes a halt instruction
and passes control to J11 micro ODT. This mode is used in debug environments. The
ROM code does not change any locations in memory before entering ODT mode. See
Section 3.7.

24 Mode

At completion of a limited set of tests, the ROM code loads the PSW with the contents
of location 26 and then transfers control to the address located in location 24. This
mode is used when power fail recovery is desired.

Power fail recovery is possible if the battery backup option is present or the standby
position of the front panel key switch is being used.

Automatic Boot Mode

In Automatic Boot Mode, all selected tests are executed at power-up unless power-up
Self-tests are disabled.

NOTE

If the force dialog switch (S5 on the console/SLU panel assembly) is on,
the ROM code enters Dialog Mode at power-up or restart regardless of the
selections in the EEPROM.

The ROM code enters an automatic boot routine that tries to boot a previously
selected device or devices. The list of devices can be from 1 to 6 devices long. Each
device is tried sequentially until a successful boot occurs or the end of the boot table
is reached.

ROM Mode is a special Automatic Boot Mode that is entered as a power-up/ restart
option to boot specific devices when one or more of switches 2-4 on the console/SLU
panel are set.

When switches 2-4 of the console/SLU panel are set to one of the six combinations
shown in Table 3-11 and force dialog mode is not selected, ROM mode is entered.
The mode attempts to boot only the one device selected by this command. If the boot
is unsuccessful, the ROM code prints out the normal error message and enters dialog
mode.
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Table 3-11 ROM Mode Switch Settings

Switches Settings Description

2 3 4 off off off Normal Automatic Boot Mode.

2 3 4 on on off . Devicel in list/change boot parameters.
2 3 4 on off on Device 2 in list/change boot parameters.
2 3 4 on off off Device 3 in list/change boot parameters.
2 3 4 off on on Device 4 in list/change boot parameters.
2 3 4 off on off Device 5 in list/change boot parameters.
2 3 4 off off on Device 6 in list/change boot parameters.

NOTE

See Section 3.5.8.5 to add or delete devices from the boot device block.

F - Power-on Seif-tests

After a power-up sequence, the diagnostic tests contained in the ROM code are executed.
Control is passed to the ROM code and a comprehensive set of diagnostic tests check the
KDJ11-E and UNIBUS Adapter. Upon completion of the on-board diagnostics, control is
passed to the previously selected power-up mode option.

NOTE
The force dialog switch (S5) on the console/SLU panel must be off.

Table 3-12 describes the variations of this parameter.

Tabie 3-12 Power-on Self-tests Parameter Variations

Value Description

0 No Self-tests performed after a power-up.

1 Self-testing performed after a power-up. Factory setting.
NOTE

Power-on Self-tests are not executed if:

* If the Power-up Mode is set to Trap-24.

* If the Power-up Mode is set to ODT,

* If the ROM code is entered via the RESTART switch on the front panel.
G - Alternate Boot Block

When you attempt to boot a device, the ROM code does not transfer control to the booted
device unless the device looks bootable. :

Some poking around is done by the ROM code to ensure control is never passed to
unbootable media. For example, a blank pack may have been mounted in a disk drive by
mistake.

The boot block on all'bootable PDP-11 software distributed by Digital Equipment
Corporation has the following format:

¢ Location 0 can range from 240 to 277. Normally this locatlon contains a no operation
commangd (240).



¢ Location 2 can range from 400 to 777. This is an unconditional branch instruction.
Table 3—13 describes the variations of this parameter.

Table 3-13 Alternate Boot Block Parameter Variations

Value ‘ Description

0 Standard format bootblock. Factory setting. If this parameter is set to 0,
the ROM code looks for memory location 0 to be a value of 240 to 277 and for
memory location 2 to be 400 to 777. If the data found is within the the preceding
ranges, the ROM code assum