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8501 DMU Preliminary Service
PREFACE

INTRODUCTION
This Service Manual contains information required to repair an 8501 Data

Management Unit. This manual contains few operating instructions other
than those required to service the 8501.

Intended Use of this Manual

This manual is designed to be used by trained service technicians. This
manual 1is not designed as a training tool. The intent is to provide
sufficient information to allow a technician to locate a problem to a
particular block of circuitry on a circuit board.

ABOUT THIS MANUAL

This Manual gives you an introduction to the software and hardware
components of the 8501 Data Management Unit. 1In addition, this Manual
describes, on a block diagram level, the operation of the hardware
within the 8501. At the rear of this Manual are schematic diagrams and
parts lists. The Manual is divided into the following sections:

Section 1 This section provides an overview of the hardware and
software used with the 8501 Data Management Unit.

Section 2 Installation information is provided in this section, along
with strap and jumper options for each circuit board.

Section 3 This section contains information on the use and
interpretation of ROM-based diagnostics within the 8501.

Section 4 This section provides information on the use and
interpretation of disc-based diagnostics.

NOTE

Disc-based diagnostics are not available at this
printing. When they do become available, they
will be released on a separate diagnostics disc.

Section 5 The operation of the 8501 is discussed in this section.
Flow charts are wused, 1illustrating the communications
between elements within the 8501.

Section 6 The 8501 specifications are located in this section, along
with I/0 port descriptions.
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Section 7 This section describes the operation of the LSI-11/2
processor used in the 8501.

Section 8 The 32K RAM board is described in this section.
Section 9 This section describes the 8501 Utility board.
Section 10 This section describes the 8501 I/0 board.

Section 11 This section describes the 8501 Communications Adapter
, board. :

Section 12 This section describes the 8501 Flexible Disc Controller
board.

Section 13 This section describes the 8501 Power Supply

Section 14 This section contains the 8501 Replaceable Electrical Parts
List.

Section 15 This section contains the 8501 schematics.

Section 16 This section contains the 8501 Replaceable Mechanical Parts
List.

Nomenclature

NOTE

The terms DEC and LSI-11/2 are used throughout this manual.
DEC and LSI-11/2 are registered trademarks of the Digital
Equipment Corporation, Maynard, Massachusetts.

Octal Notation. Octal notation 1is wused throughout this manual in
reference to data and address information, unless otherwise noted.

‘Schematics

The schematics at the rear of this manual use a high/low convention to
describe the asserted state of any signal lines. Each line name is
followed in parentheses with its asserted state, I.E.:

HALT (L) -- indicates that the HALT line is asserted low

R/W (H/L) -- indicates that when high, R is asserted -- when
low, W is asserted.

ii
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Change Information

Change notices are issued by Tektronix, Inc., to document changes in the
manual after it has been published. Change information is located in
the back of this manual, following the yellow tab marked "CHANGE
INFORMATION". When you receive this manual, enter any change

information into the body of the manual, as indicated on the change
notice.

Revision History

As this manual is revised and reprinted, revision history information is
included 1in the text and diagrams. Original manual pages are indicated
by the "@" symbol at the bottom inside corner of the page. Existing
pages of manuals that have been revised are indicated by a revision code
and date (REV B SEP 1979) in place of the "@" symbol. New pages added
to an existing section, whether they contain old, new, or revised
information, contain the "@" symbol alongside the revision date (@ SEP

1979).

Related Manuals

The following manuals may contain information wuseful to the service
technician.

Title Source
Microcomputer Handbook Digital Equipment Corporation
Publication #EB-07948-53/77
Microcomputer User's Guide Digital Equipment Corporation
Publication #EK-LSI11-US-001
8301 MDU Service Manual Tektronix, Inc.
8550 MDL Installation Guide . Tektronix, Inc.

8550 MDL Users Manual Tektronix, Inc.
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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary
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
could result in damage to the equipment or other property.

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

As Marked on Equipment

CAUTION indicates a personal injury hazard not
immediately 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

c This symbol indicates where applicable cautionary or
other information is to be found.

As Marked on Equipment
[1 DANGER high voltage.

@ Protective ground (earth) terminal.

A ATTENTION—refer to manual.

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.

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
personnel.

Use the Proper Fuse

To avoid fire hazard, use only the fuse specified inthe 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
atmosphere 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.

SERVICING SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this
product unless another person capable of rendering first
aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product.
To avoid personal injury, do not touch exposed connections
and components while power is on.

Disconnect power before removing protective panels,
soldering, or replacing components.

Power Source

This product is intended to operate from a power source
that will 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.
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8501 DMU Preliminary Service
Section 1

GENERAL INFORMATION

INTRODUCTION

The 8501 Data Management Unit is a 16-bit bus orientated computer
designed to operate in conjunction with file management software. The
standard 8501 DMU includes a DEC LSI-11/2 CPU, two double density,
double sided flexible disc drives with DMA control, and a 32K by 16-bit
dynamic RAM memory.

SYSTEM OVERVIEW

Software Architecture

The 8501 operates under DOS/50 software control. At power-up DOS/50 1is
loaded from the system disc and takes up residence in the system memory
where it handles file routines.

A related software control system is the High-Speed Interface  (HSI).
This sub-system is also loaded into memory from the system disc, and is
the controlling software for 8501 communications over the High-Speed
Interface (HSI) port.

The operations controlled by D0OS/50 are detailed 1in separate user
manuals (See "Related Manuals" at the end of this section).

DMA. All normal data operations in the 8501 are carried out under DMA
(Direct Memory Access). This includes disc controller operations and
communications using the HSI.

Interrupts. Extensive use is made in the 8501 DMU of interrupts and
interrupt vectors. The interrupts can be grouped into three categories;
I/0 originating, CPU originating and software originating.

I/0 originating interrupts occur on both the I/0 and Utility boards.
CPU originating interrupts are designed into the LSI 11/2's operating
microcode. And, software interrupts are interrupts used to call service
routines which exist as separate major software elements, e.g. DOS/50
calls the HSI program as an interrupt service routine.

1-1
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Diagnostics. The 8501 has two types of diagnostics available, ROM-based
and disc-based: _

o0 power-up diagnostics are ROM-based, and execute automatically
each time power is applied to the instrument.

o ROM-based diagnostics are interactive, and require user input.

o Disc-based diagnostics support board 1level fault isolation.

This is the normal field verification level which may be wused
where the disc system is not at fault.

Hardware Architecture

An overall 8501 DMU block diagram is shown in Fig. 1-1. The following
descriptions provide a brief overview of the individual circuit boards.
A discussion of the 8501 internal bus is included in the description of
the LSI-11/2 processor.

Flexible <t——=| Disc Drive 0 | Memor
Processor Disc Y
Controller fes—a={ Disc Drive 1 | 32K

TS

Power Supply | Utility 170
Optional Printer |egg—g Communications Adapter
Port
1 Port Port
2 0
'I('):rtni'?i?\:: MDU or Equiv.

Fig. 1-1. 8501 System block diagram.
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Processor. The 8501 DMU wuses a Digital Equipment Corporation LSI-11/2
T6-bit microcomputer as its central processing unit. The LSI-11/2 card
contains a four-chip CPU, micro-instruction ROM's, control logic, bus
driver/receivers, and a 2.6 MHz internal clock. A block diagram of the
L3I-11/2 1is shown in Fig. 1-2. The board includes a 72 pin edge
connector physically arranged to prevent reversed card insertion.

The processor bus follows normal LSI-11/2 conventions. This includes 16
data/address lines, and a number of dedicated control lines. Section 6
contains a complete list of the LSI-11/2 bus signals and also includes a
DEC to 8501 pin designation chart.

Other features of the LSI-11/2 processor include 32K 16-bit memory
addressing (fully supported in the 8501), asynchronous operation, direct
memory access processing, and fast interrupt response capability. The
microcode also includes an Octal Debugging Technique (ODT) microprogram
which allows any 8501 bus addressable register to have its contents both
examined and changed in direct response to terminal requests (only
functions in the HALT mode). For more details on the 8501 DMU processor
hardware refer to Section 7. For more details on instruction processing
refer to DEC's Microprocessor Handbook (listed at the rear of this
Section).
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LSI-11/2 Processor block diagram.
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Memory Board. This board provides 32,768 16-bit words of dynamic RAM

memory. The memory has an average read cycle access time of 210 nS and
a memory cycle time of 410 nS.

Figure 1-3 shows the general configuration of the 8501 DMU memory
organization. Note that this figure as well as all references to bus
addressable registers or devices follow the DEC convention of octal
notation.

Imbedded in DOS/50 is the High-Speed Interface (HSI) program consuming
approximately 1.5K-bytes of memory. This program handles communications
routed through the HSI port.

Above the file management program is an 8K area of free space designed
to hold open or active files. This area will hold from one to a maximum
of nine files arranged in blocks of 512 bytes.

At the top of the memory map is an 8K-byte area reserved for register
and device address. Both fixed device addresses and use selectable
device address ranges are discussed in the text as the need occurs.

Distributed refresh for the dynamic RAM's is provided by on-board
circuitry. A dynamic RAM refresh cycle occurs either with every bus
cycle (when the memory board is not selected), or after a 15 microsecond
period has elapsed since the 1last refresh cycle. The maximum delay
produced by a refresh cycle is 450 nS. All timing for the memory is
provided by an on-board 24.25 MHz crystal controlled clock.
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Reserved Vector Locations

4 Bus Error, Time Out

0 10 Reserved
i l 14 BPT Trap Instruction, T Bit

20 10T Executed
. 24 Power Fail/Restart
Device Interrupts 30 EMT Executed
19"d System 34 Trap Executed
rap Vectors 60 Console Input Device
64 Console Output Device
100 External Event Line Interrupt
244 FIS Trap
400
500 Note:

Device Vectors And Device

. Addresses Are Selected By

File Manager Jumpers Located On The
(DOS/50) Device Interface Modules
Memory Address
28K Locations f——— e = ——— =
HSI
32K Maximum
Word Locations
140000

Open File Area

i 160000

1/0 Reserved Space

_.'——— 177776

Fig. 1-3. Memory organization.
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Utility Board. This board contains two RS-232-C serial interface
circuits serving the AUXILIARY and PRINTER ports on the Communication
Adapter Dboard. In addition, the Utility board contains a number of
circuits providing general control functions for the DMU. These
circuits include a PROM-based bootstrap program for loading the disc
operating system into memory, and a diagnostic program for providing the
DMU with an internal self-test feature.

Other logic contained on the Utility board includes control circuits for
Line-Time clock generation, interrupt processing (for the two serial
interfaces), and a power-up circuit for establishing correct power
levels and for providing power up/down protocols. :

The two interface circuits serving the AUXILIARY and PRINTER ports are
identical. The baud rate for each interface may be strap selected,
provided by an external clock, or selected under program control. The
minimum and maximum baud rates using strap or program control are 50 and
9600 baud respectively. The maximum external clock frequency should not
exceed 350 KHz (20K baud).

A system level block diagram is provided in Fig. 1-4. The Utility
blocks are briefly described in the text which follows.

Serial I/0 and Line-Time Clock Interface Registers. There are a total of
nine 1interface registers wused on the Utility board: two sets of four
registers for the RS-232-C serial/parallel control, and one register for
providing Line-Time Clock (LTC) status. The serial interface registers
are shown in Fig. 1-5.

The serial/parallel control registers (RCSR, RBUF, XCSR and XBUF) are
associated with one Universal Asynchronous Receiver Transmitter (UART)
for each interface, and perform the necessary input/output control. The
LTC register controls the real time LSI-11/2 EVENT interrupt with input
obtained from the line frequency, selection of bootstrap or diagnostic
programs. The interrupt 1is output to the diagnostic status LED's
(mounted on the Utility board).



General Information—8501 DMU Preliminary Service

Interface
Registers
DMA
__: - Control
"'—: Baud Rate
lnterrupt Generator
Control

| Serial "
——C:l 0 |
] Drivers | . '
Receivers # HS Serial

I 1/0 Board ‘

mx. | wx |
fw

Front Interface Drivers - RS 232
Registers Receivers

Serial
> ] 170

Drivers

J
l—mr O Interrupt
\ Control

f” Serial

Control Bus
Data/Address Bus
pd o
o
Ss| |3
\ ] °
ﬂ h]

e——=8 RS 232

Receivers

Communications
Adapter

L LA

170

a Line

Data Selector

Clock
Bootstrap
And
Diagnostic
PROMS (2
il o
[ utility

Fig. 1-4. System block diagram showing Utility Board.



*814

"Gl

*499ST89Y 80BJJUI4U] TBRTJIS

{ ) Ext CLK

° o D Req To Send
Y P < ) Data Terminal Rdy
RCSR _D Clear To Send
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0 I
Yerm | Term Req Rec Rec
. Stat Rdy Send x x x X Done Intr x x x x X NCTS
() 2
n
fj_‘ Init InnJ z R O
BHALY _ Date
O—e
e G p~=—— RDL RBUF
8DCOK LLJ
v RBUF ‘ —
OR FR P
[E" Ere Ere Err X X X D17 D16 D15 D14 D13 D12 D11 D10
s UART
<
b
1 CLK
L Baud Rate G |
CLR pe@——— DCOK
._‘ﬂ Printer Mode  ,5g
—
I s z XRdy
L |
L ] NB2
[ [ ) [ ] [ ] o .—l
L] [ ] [ ] [ ] L] XCSR r‘—1 L NB1
per | per | peR | PBR | x x | Xmi | xmit | pBR | x x x | Rk b 1 NP
3 R 2 1 R o R Rdy Intr R En R R
t 1 Lt Init L——L— nit Init J 4 1 PEV
Transmitter
Interrupt
joe—— AD-Xx8UF
XBUF l
X X X X X X X D7 [»1] DS D4 03 D2 D1 Do

20In19g Aleuiwiiaid NING LOG8—UOIEeUIoU| [e1auar)



General Information—8501 DMU Preliminary Service

Front Panel and Power-Up Circuits. The power control logic can be
divided into two parts. The first part involves remote power control.
The second part of the power control ensures -an orderly power  up
sequence and voltage check-out from a cold start. This logic informs
the processor of a satisfactory power-up sequence in accordance with
pre-determined LSI-11/2 ground rules. The latter procedure also ensures
the least software destructive power-down sequence in the event of an
abrupt power failure.

Bootstrap and Diagnostic PROM Programs. The bootstrap and diagnostic
programs reside in two 1K-byte Programmable Read Only Memories (PROMs)
sharing identical address space (octal 173000-174776). The bootstrap
program performs the primary boot from disc following a normal power-up
or RESTART switch initialization. The diagnostic program performs a
number of basic system diagnostic checks as described in Section 3.

The selection of diagnostic or bootstrap programs is a function of bit 5
in the LTC register. In a normal power up operation the diagnostic
program will first run its diagnostic checks after which (assuming no
faults are found), it will change this bit in the LTCR, thereby allowing
the bootstrap program to run and boot the disc operating system into
memory.

Interrupt Control. The Utility board is designed to interrupt the
LSI-11/2 wunder two primary conditions: if either the AUXILIARY port or
PRINTER port receiver buffer is full, or if either transmit buffer is
empty. Each of these interrupts wutilize a strap selectable vector
address in the octal range 0 to 7T4.

Alternative vectors can be strap selected to provide interfacing of
either port with DEC LAV-11 or Centronics type printers. Refer to
Section 2 for all details on strapping options.

For more details on Utility board logic refer to Section 9.

I/0 Board. The I/0 board is used 'to enable high-speed serial
communications over the High-Speed Interface (HSI) port. The I/0 board
contains fast serial to parallel and parallel to serial conversion
logic, and includes Direct Memory Access (DMA) and vectored interrupt
control. ‘ ‘

The serial input/output of the I/0 board is routed to the High-Speed
Interface (HSI) connector at the HSI port via drivers and receivers
mounted on the Communications Adapter board.

A system level block diagram of the I/0 board is shown in Fig. 1-6.
The I/0 board blocks are briefly described in the following text.

1-10
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Fig. 1-6. 1I/0 Board block diagram.

Serial I/0. The serial part of the board consists of one UART and four
registers. The UART transmits and receives serial data to and from the
HSI port at a rate determined by a switch mounted on the Communications
Adapter board and accessible from the back panel.

1-11
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There are four registers (shown in Fig. 1-7) associated with the
serial/parallel transmission control. Two of these (XBUF and RBUF) are
input and output buffers for the parallel data. The other two (RCSR and
XCSR) are transmit and receive status registers.

15, 8 7 0
Reg 0 | DMA | Time- | Addr. | DMA | RBUF | Local | Not | RBUF | pma | Dma | xBA XBA | Swap
DMA | Err. Out Over | Abort | Err. Init. Used | Err. Done | Intr. 17 16 Byte | Pack |In/Out] Go

Err. Enable

?;g’ Counter Register (2’s Comp.)
Rea 2 Address Reg.ster
vea3l o o 0 o 0 o 0 0 vz | ve V5 va v3 v2 0 o
Reg 4 Rec Rec
Readl x b X bs X X X X bece | nee X X X X X cTS
Reg 5 OR FE p
Rear | Emor | En. Eor Err. X X X X D17 | p1s | Dis D14 | D13 | D12 | DM D10
Reg 6 Xmit Xmit
xesr| X X x x x x b3 X Rdy. | Intr b3 x X b3 x BRK

5;%2 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 [o]4]

Fig. 1-7. 1I/0 Board Registers.

DMA Control. The I/0 board DMA circuit consists of a DMA register, a DMA
state machine and related control logic. The DMA state machine performs
the basic bus arbitration protocol necessary to rout the DMA data.
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The DMA transfer is made using byte, packed, or byte-swapping-packed
mode. Mode selection is under program control and is reflected in the
DMA register (see Fig. 1-7).

In the byte mode, a high-order byte of memory is filled with =zeros and
the transferred data is placed in the low-order byte. When the packed
mode is used, the first byte of data is placed in the low-order memory
byte, and the second byte of data is placed in the high-order byte of
memory. Byte-swapping-packed operation reverses the 1location of the
first byte and second byte of data.

Interrupt Control. The I/0 board will interrupt the LSI-11/2 processor
under the following conditions.

1. Receiver buffer is full

2. Transmit buffer is empty
3. DMA operation is complete
y

. An error occurred during the DMA transfer

At system power-up the I/0 board interrupt vector is 060 octal. Once
the system is powered up the I/0 interrupt vector address may be changed
under program control to any octal address within the range 000-360.

Communications Adapater. The Communications Adapter board (Comm Adapter)
1s a small circuit board mounted directly to the rear panel of the 8501.
This wunit serves as an interface and serial adapter for peripheral
devices. Altogether, the Comm Adapter board has three communications
connectors mounted to it (appearing through a rear panel plate), forming
the HSI, PRINTER, and AUXILIARY ports.

The PRINTER and AUXILIARY ports perform driver and receiver functions
for RS-232-C compatible communications. The HSI port can be configured
to operate with RS-232-C, RS-422 or RS-423 communications protocols.
The HSI port is routed to the 8501 I/0 board. Strap-type options on the
board include changes in the minimum and maximum baud rates; and a strap
for selecting the number of stop bits. Primary baud rates for the HSI
port are selectable by means of a slide switch mounted on the rear
panel. Also included on the rear panel are two BNC connectors to
receive and transmit remote power control signals.

A system block diagram of the Comm Adapter board is provided in Fig.
1-8.
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For more detailed information on the Communications Adapter board refer

to Section 11.
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Flexible Disc Drive Units. There are two disc drives housed in each
8501. These drives are the Qume DataTrak 8 or equivalent.

For full details on the Qume DataTrak 8, refer to the DataTrak 8
Flexible Disc Drive Service Manual.

Flexible Disc Controller. The Flexible Disc Controller manages the
operation of the 8501 flexible disc drives. The controller formats,
reads, and writes in IBM compatible single or double density format and
on either single or double sided discs.

A block diagram of the Controller's hardware architecture is shown in
Fig. 1-9. The PROM is used by a ZB80A to reference disc format data and
Z80A task routines. The RAM is used for temporary storage of internal
program and register update material. The disc drive interface contains
drive interface logic and includes frequency modulation encoding, write
precompensation, data separation, data synchronization and CRC
generation and verification logic.

The Flexible Disc Controller contains a Z80A microprocessor device which
performs all data transfers under DMA control. It does this by reading
an eight-bit register control buffer located at 177160 (octal) in system
memory. This address is also the address of the first of ten registers
contained within the controller 1logic. These latter registers are
controlled by the Z80A and are used to record the status of, and direct
the operations of, the disc drives. The two sets of reigsters are shown
in Fig. 1-10 (Control Buffer) and Fig. 1-11 (Z80A addressable
registers).
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Fig. 1-9. Flexible Disc Controller block diagram.
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15 0
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Power Supply. The 8501 employes a high efficiency, half bridge,
switching power supply. Low line voltage protection is provided to shut
down the supply at input voltages below 90 VRMS (180 VRMS for 215 VRMS
line). Short circuit protection 1is provided by the internal current
fold-back circuit which will attempt to restart every 1 to 1.5 seconds
until:

1. the short is removed;

2. the AC line is disconnected;

3. the supply is turned off using the rear panel power switch;
or

4, the DC switch is turned "OFfF" on the front panel.

The +5 Vdc output is adjustable. The +12 Vdec and +24 Vdc supplies track
the +5 Vdc supply proportional to the ratio of their output voltages.
The output of the -12 Vdc supply is fixed.

A 415 Vdc line is also made available for DC power control. Note that
+15 V is the only dc voltage not controlled by either the front panel or
the rear panel mounted remote control connector, BNC 1. For more
details on remote control functions (involving BNC 1 and BNC 2) refer to
the "Communications Adapter Board" in Section 11. Further description

of the power supplies is provided in Section 13. Electrical
specifications for the 8501 are included in Section 6 of this volume.

OPTIONAL ACCESSORIES

o 8501 Data Management Unit Service Manual

o Extender card set, comprising:
a. DEC dual extender card (for LSI-11/2)
b. Card cage extender card

c. Power supply extender card

o Blank Flexible discs (double sided, box of 10)
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RELATED MANUALS

TITLE PUBLICATIONS NO.
Microcomputer Handbook (DEC) EB-07948-53/77
Microcomputer Users Guide (DEC) EK-LSI11-UG-001

8301 Microprocessor Development Unit Service Manual
8550 Microcomputer Development Lab Users Manual
8550 Microcomputer Development Lab Reference Booklet

8550 Microcomputer Development Lab Installation Guide
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Section 2

INSTALLATION

INTRODUCTION
This section describes installation for the 8501 Data Management Unit.
The material in this section includes:

o site preparation guidelines

0 recommended unpackaging and inspection procedures

o installation, describing the initial set-up

0 checkout which includes both initial power-up information and
an introduction to the diagnostics.

A brief guide to storage and re-shipping is also included.

SITE SELECTION

The area selected should be adequately 1lighted, air-conditioned, and
dust-free. The area should also be as low as possible in electrostatic
and electromagnetic interference 1in order not to degrade system
performance.

General requirements for operating space and access are shown in Fig.
2-1, and include:

o Allowance should be made for adequate air exhaust at the rear
(6" Min. recommended).

o Care should be exercised when swiveling the unit on the bench,
so that the air intake at the front is not drawing in hot
exhaust air from an adjacent unit.

o A convenient operating arrangement exists when the incoming
power cable is routed from the left side of the 8501 (looking
from the front) and terminals and related equipment on the
right. This arrangement avoids cross-over of power and signal
cables.

o Refer to the 8550 Microcomputer Development Lab Installation
Guide for total system planning.

2-1
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UNPACKING

The 8501 is packaged and shipped in a heavy-duty cardboard container.
Before unpacking the 8501 DMU, an inspection should be made of the
outside of the carton. If any damage is evident:

1. Immediately notify the carrier who made delivery, and
request inspection.

2. Immediately notify the nearest Tektronix Field Service
Center.

3. Do not throw away the packing material.
4. DO NOT ATTEMPT TO REPAIR THE INSTRUMENT.

A recessed area within each container holds all cables and probes etc.,
which have been ordered or are standard with the unit. These items are
taped down and then overlayed with foam padding. Accompanying manuals
are normally shipped at the same time as the 8501, but in a separate
padded cardboard container.

The unit is easily removed by carefully cutting the masking tape and
laying the box on either of its two largest sides. The carton can then
be slid off exposing the inner packing. Care should be taken when
removing the packing material, since the recessed area containing the
cables etc may be beneath the unit. Do not discard the carton or
packing material. It will be required if you later have to transport
the 8501.

Once the 8501 is free of external packing material, check the front
openings of the two flexible disc drives for additional internal
packing. These drives are OEM items and shipping techniques may alter,
subject to the disc drive manufacturers recommendations and practices.

The 8501 is also supplied with an internal circuit board restrainer,
however the unit will function satisfactorily with the restrainer
continually in place. If the restrainer needs to be removed for any
reason, access may be made by removing the screws and plastic feet at
the rear of the top cover plate. Slide the cover plate to the rear (see
Fig. 2-1). The retainer can now be removed by undoing two screws and
lifting up one of the two fluted clamping plates at either end of the
restrainer panel. The rest of the restrainer can then be lifted
upwards, and clear of the circuit board edges.
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INSTALLATION PROCEDURES

Line Voltage Selection

After arriving at the site of operation, the following
procedures must be carried out before any connection to a
power supply is made. Refer to Fig. 2-2 while reading this
procedure.

o0 Ensure that both front and rear power switches are OFF.

o Check that the cover over the rear panel selector switch reads
the correct line value. The inside of each cover (115 and 230
V) 1is designed to defeat a switch setting which 1is not
compatible with the voltage range printed on the front.

NOTE

For line voltage changes, call your nearest Tektronix Service
Center. Changes from 115 V to 230 V and vice versa, entail
replacement of the fan and changes to the floppy disc drives,
in addition to fuse and selector switch adjustments.
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Fig. 2-2. 8501 front and rear panels.
0 Remove the fuse and check that the correct value fuse is

installed (250 V, 2A for 115V 60Hz

operation).
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Circuit Board Installation

Remove the top cover by removing the screws on the top rear corner
stops, and sliding the cover to the rear. Check that the proper
sequence of circuit boards are installed (refer to Fig. 2-3).

LS1-11 Processor Board

Flexible Disc Controller

Spare
Spare Disc
Drive

Memory Board
Spare
Spare
1/0 Board

Power Supply
Utility Board

Fig. 2-3. 8501 circuit board configuration.
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Bus Grant Jumpers are situated adjacent to all circuit board connectors
except the Processor and Utility board. Refer to Fig. 2-4 and verify
correct jumpering. Pass mode "A" is selected for all spare slots and
memory. All other <card slot positions should be jumpered for the
no-pass condition "B". If it becomes necessary to change jumper
positions, remove the adjacent board(s) and use needle nose pliers to
reposition the jumper.

S

——
-
S

)
-
e

)
)

-
u;J

— ()
—

(Pass) (Pass)
v .
EEn EEDN
—— o e
(No Pass) (No Pass)

\%s«mtative Jumper

Fig. 2-4. Grant Pass jumpers.
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The following steps should be made to insure proper installation.

0 Refer to "Strapping Options" at the end of this section to
determine circuit board strap selections.

0 Check that all circuit boards are firmly seated.
0 Replace top cover panel.

0 Set the HSI port baud rate to HSI.

POWER-UP PROCEDURE

1. Check that all installation procedures have been carried
out.

2. Connect the line cord to the 8501 power receptacle and the
power source.

3. Move the rear panel power switch to the "ON" position. The
front panel "STANDBY" indicator will now come on.

4, Move the front panel DC switch to the "ON" position. The
(DC) "ON" indicator will come on. If the Mode switch is in
the "RUN" position the "PROCESSOR BUSY" indicator will also
come on.

For operating information beyond this point, refer to the appropriate
system wuser's manual. For wunit verification information, see the
appropriate system installation guide.

See Sections 3 and 4 of this Manual for information concerning
diagnostic messages and routines.
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STORAGE AND RESHIPPING

The 8501 should be stored or reshipped in the original container. If
the container 1is not available the following considerations should be
taken into account.

Reshipping

If reshipment to the factory or service center becomes necessary the
following steps should be taken:

0 Note on the rear panel the serial number of the wunit and any
other relevant numbers or symbols applicable to identification.
(This information is required for fault notification
correspondence which should be sent separately.)

0 Wrap the unit in a durable waterproof material such as heavy
polyethylene, and tape securely. This step should only be
carried out in a dry atmosphere and with the unit cool to the
touch.

o Pack the unit in a sturdy box (heavy cardboard is OK for 1land
shipment), 1lined with 76 mm (three inches) of medium density
foam or expanded polystyrene.

o Cables and adapters, etc., should be wrapped separately and
attached by tape to the inner liner at a break in the foam, or
taped to a separate platform mounted above the foam or
polystyrene (i.e., as used in original shipment). In the
latter case a sheet of 25 mm (one inch) minimum thick foam
should be taped above the cable package.

o0 Seal the box with reinforced sealing tape and identify the
sender, the unit number, and the serial number, on the outside
of the carton.

o As a general rule, notification and acknowledgment should
precede dispatch of the unit.

Storage

The recommended maximum environmental conditions for unit storage:

o Temperature: -40 C to +66 C (=40 F to +151 F).
o Humidity: 10 to 90% (non-condensing).

While in storage the unit should be protected from settling dust.
Avoide stacking the 8501 with other units.
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STRAPPING OPTIONS

The figures contained in this sub-section illustrate the strapping
options available on 8501 boards. Most strapping options consist of
either a single two-pin jumper option specified in the tables as
installed (IN) or removed (OUT), or a selection between two or more
alternatives (typically A or B). Another strapping option used 1in the
8501 consists of a soldered wire strap that must be unsoldered and
repositioned.

Following each figure is a table that lists the default setting of each
jumper or strap on the board. A description of each jumper or strap's
function follows the default table.

The circuit boards are discussed in the following order:

1. LSI-11/2 Processor
2. 32K Memory

3. Utility Board

4 Communications Adapter
5. 1I/0 Board
6

Flexible Disc Controller
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LSI-11/2 Processor
(shown 1in Fig.

There are three straps on the LSI-11/2 processor board
2-5). Table 2-1 illustrates the default position for each strap.

Event
Interrupt
w3
——
ae
ae
e——
w1
Master
Clock

Power-Up
Mode

w5
s,

a
8
——

-]

Fig. 2-5. LSI-11/2 strap selections.
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Table 2-1
LSI-11/2 Default Strap Positions

i i | Default |
j Strep | _ Tunction | Positiont
§"v}i'"{"»]QQE;F'HB&?" OUT
% W3 E‘Event Interrupt é OuT i
i W5 E Power-Up Mode E ouT g
g W6 E Power-Up Mode E IN é
i i

Master Clock Enable. Strap W1 enables the LSI-11/2 Master Clock. The
strap is removed only when testing the LSI-11/2 clock circuitry.

Event Interrupt. Strap W3 enables or disables the LSI-11/2 event
interrupt circuitry. When W3 1is installed, the EVNT interrupt is
assigned as the highest priority external interrupt.

Power-Up Mode . Straps W5 and W6 control the LSI-11/2 power-up sequence.
There are four power-up modes available with the LSI-11/2. See the
Microcomputer Handbook published by Digital Equipment Corporation for
more information. '
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32K Memory

The 32K Memory board contains eight jumpers
Table 2-2 illustrates the default position for each jumper.
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as shown in Fig. 2-6.

/

P3089
Bank Swap
e s SELH
8 ® SELL
Memory
Size
PA072mm 8 P4°8T 4127
P4073m ® a Bank Select Refresh
170 Size Bank Select Disable
P4068 & [ ]
.s Alss
Memory nd
Size B
P4088
A B
D
asa
Bus Driver
Enable/Disable
1 P5066 [
Fig. 2-6. 32K Memory jumper positions.
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Table 2-2
32K Memory Default Jumper/Strap Positions

i i i Default |
|_Jumper | ___ Fumetion | _Position |
E’E%Béé"::""'séﬁi'é&éé ''''' “sm
} P4072 { Memory Size g Don't Care€
% P4088 { Memory Size € ouT i
i PL083 i Bank Select E ouT i
E P4073 { Bank Select g ouT i
E PL068 E I/0 Space é IN g
§ PL4127 g Refresh Enable { B g
é P5066 ; Bus Drive Enable ; A E
[ i

Bank Swap. The 32K Memory board contains two banks of memory: 0 -- 77776
(low bank) and 100000 -- 177776 (high bank). Jumper P3089 matches the
physical memory devices to the address banks. If P3089 is in the SELL
position, devices U2010 through U2160 act as the low bank, and devices
U1010 through U1160 act -as the high bank. If P3089 is in the SELH
position, devices U2010 through U2160 act as the high bank, and devices
U1010 through U1160 act as the low bank. The default position for P3089
is SELL.

Memory Size. Jumpers P4072 and PY4O88 select memory size. The 32K Memory
board can be configured to exist as 32K-words, or as a low-order or
high-order 16K-word memory. Table 2-3 1illustrates the positions of
PU0T72 and P4088 for each circumstance.

Table 2-3 :
Memory Size Configuration

PL40O88 | P40T2 | Memory Size

T

[}

i

i our | X i 32K-Words E
i I i |
i IN i OUT | Lower 16K |
] ] [} ]
1 | ] ]
i IN ] IN i Upper 16K |
] 1
[} !
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Bank Select. Jumpers PU0OT73 and PU4083 select the memory address range of
the 32K Memory board. Table 2-U42-T7 gives the address ranges you can
select with P4073 and PuU083.

Table 2-4
Memory Size

E PUO73 ? PL083 E Starting/Endifg-égétfff-i
our r:(:)lj;:: " oo0000/17TTTT
i OUT : N : 2000007377777 :
i IV ; OUT : T00000/5 77777 ;
i NI §00000/777777 5
| |

I/0 Space. Jumper PUO68 selects the 8501 I/0 address size and location.
If P4068 is OUT, 4K-words of I/O space are assigned, from 160000 --
177777. If PU4068 is IN, 2K-words of I/0 space are assigned, from 170000

Refresh Enable. Jumper PU4127 enables or disables memory refresh. If
P4127 is in position A, memory refresh is disabled. If P4127 1is 1in
position B, memory refresh is enabled. If P4127 is removed entirely,
memory is contantly refreshed (jumper P5066 must be in position B before
P4127 can be removed).

Bus Driver Enable. Jumper P5066 enables or disables the transfer of
information from or to the 32K Memory board. In position A, the bus
drivers are enabled. 1In position B, the bus drivers are disabled.
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Utility Board

The Utility board contains a number of jumpers and wire straps that
control interrupt vectors, RS-232 port baud rates, parity, line printer
control, front panel power control, and diagnostic and boot ROM control.
Figure 2-7 illustrates the Utility board. Table 2-5 shows all the
Jjumpers and straps and their default positions.

¢ N

J1o36m & w1o71|I I}ww?z
Maeintenance {;vtetrrupt
Jumper Be;: ors ‘ Baud Rate
sma@J2052 W1073 W1074 @—A-¢ W1098 Enable
s @®8J2053 ®-B-® W103S  ,  iliary
s e @J2054 ® ®W2091 Port
s 88 J2055 [ ] : w2092
=8 ®J2056 . $ w2093
Parlty_ W2094 Baud Rate
and Bits/ ® © W2095 Selection
Framing Errors 88®J3052 Char. ® @ W2096
®®®J3053 ® @ \W2097
W4045/46 g mmJ3054 ® ©® W2098 Baud Rate
W4043/44 8 @ 8J3055 ::A—o W3091 Enable
wa4041/42 | ameJ3056 W3071 w3073 B—® W3092 Printer
}
W4031/32 ma—=aa Port
o-B-¢ P900090
o-A-e ABABA f w3072 W3074
[YYY Y
62} wao16/17
o Ae}wao1s/19 .
W5°5‘I[:] ROM/LTC :
Disable 1/F Address
W6101/02
o-A-0® Printer  Auxiliary
o-B-o B AB A
Front Panel
Line P ¢ e trol 6111 nGS @88 6131
Printer J7061 L
Mode B
samme
B¢ A D 7111 ass sas 7131
58} wro11/12 {- :}{Cl -} 7112ana g@® 7132
o 59| w7013/14 7113sse mem 7133
& B3} wr015/16 7114 uuw mam 7134
ol 7115u88 sua 7135
o2 e W7017/18 J7079 7116snn ssm 7136
o[‘nf]o an
Power Up/Down
Control
Fig. 2-7. Utility board strap and jumper locations.
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Table 2-5
Utility Board Default Jumper/Strap Positions

| Strap or | i Default |
i\ Jumper | Function |  Position |
::::::::::: ::::::::::::::::: :::::::::::: :
i P1036 i  Maintenance i IN d
] | ] [}
} ] [} |
| W4031/32 | Framing Error | A |
[} 1 ] |
[} 1 ] |
| W4O41/42 | Framing Error | A i
] ] 1 )
] ] 1 1
| W40ou3/44 | Framing Error | A |
] ] ] 1
] ] 1 |
| W4oUs/L46 | Framing Error | B i
1 1 ] ]
[} | [} [}
i W5061 | Framing Error | IN '
] ] ] ]
| ] [} I
i J2052 | AUXILIARY Port | i
i | Int. Vector | B i
1 1 ] 1
I [} 1 I
i J2053 | AUXILIARY Port | i
i ' Int. Vector | A !
[} ] 1 1
I 1 | ]
i J2054 | AUXILIARY Port | |
i ' Int. Vector | A !
| ] ] 1
i ] [} |
i J2055 i AUXILIARY Port | i
i ' Int. Vector | A !
1 ] ] ]
[} [} [} 1
i J2056 ! AUXILIARY Port | i
i ' Int. Vector | A !
1 1 1 [}
| [} 1 |
i J3052 i PRINTER Port | i
i I Int. Vector ! B !
] 1 ] 1
[} [} 1 [}
i J3053 i PRINTER Port | i
i i Int. Vector ! A !
i i i i
i J3054 | PRINTER Port | g
i i Int. Vector ! B !
I 1 1 ]
| 1 ) [}
i J3055 I” PRINTER Port | i
i i Int. Vector ! A !
| i | i
i J3056 i PRINTER Port | i
i ! Int. Vector | B !
] [}
! [}
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Table 2-5 (Cont.)
Utility Board Default Jumper/Strap Positions

i Strap or | i. Default |
| Jumper | Function | Position |
j====z=zz=z=z|sz==z===z===z=====|zs=z=z=====|
I W30T1 i PRINTER Port | i
i i 8 Bits/Char. | ouT E
i i | i
i W3072 i PRINTER Port | i
| I No Parity | ouT |
1 | 1 1
1 | | [}
i W3073 i PRINTER Port | |
i I No Parity ! OuUT !
| ] ] 1
| i | |
i W30T74 i  PRINTER Port | i
| i 8 Bits/Char. | ouT d
| [} | 1
] [} ] [}
i W10T1 i AUXILIARY Port | |
i i 8 Bits/Char. | OuT E
| ' | i i
I w1072 i AUXILIARY Port | |
I i No Parity | ouT i
| i i i
i W1073 { AUXILIARY Port | i
i i No Parity : ouT !
i | | i
I~ w1078 { AUXILIARY Port | |
i i 8 Bits/Char. | ouT H
] | | 1
1 } ! [} i
i W1091 i PRINTER Port | i
i | Prg Baud Enbl | ouT !
i i i i
i W1092 i  PRINTER Port | i
i | Prg Baud Enbl | IN !
] ] | |
| ] | !
i W1098 i AUXILIARY Port | i
i i Prg Baud Enbl | IN i
[} ] | 1
[} | | |
i W1099 i AUXILIARY Port | i
i | Prg Baud Enbl | OUT !
[} [}
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Table 2-5 (Cont.)
Utility Board Default Jumper/Strap Positions

i Strap or | i Default |
| Jumper | Function | Position |
l==zzz==z==cz|z==z=z=====z=====|zz==z2z===== |
i W2095 i PRINTER Port | i
H ! 2400 Baud d IN i
H H i i
i W2096 i PRINTER Port | |
i ! 2400 Baud ! ouT !
| ] ] 1
I ] ) ]
i W2097 i PRINTER Port | i
i | 2400 Baud i ouT |
i i i i
I~ W2098 " PRINTER Port | |
| | 2400 Baud i ouT i
[] 1 ] [}
1 | i 1
i W2091 ! AUXILIARY Port | i
1 H 2800 Baud | ouT !
) 1 ] ]
] ] | 1
i W2092 i AUXILIARY Port | i
i | 2400 Baud H ouT H
[] ] ] ]
] | | 1
i W2093 ! AUXILIARY Port | i
i ' 2400 Baud ! ouT ]
i | | i
|~ W209% i AUXILIARY Port | i
i ' 2400 Baud H IN 1
] 1 1 [}
] ] i [}
| W7011/12 | PRINTER Port | i
i i Non LAV-11 | B i
i i i i
i W7013/14 | PRINTER Port | i
| i Non LAV-11 i A i
] ] | ]
1 | I |
| W4016/17 | PRINTER Port | i
H i Non LAV-11 i B i
1 ] ] 1
] ] 1 ]
i W7015/16 | AUXILIARY Port | i
i i LAV-11 | A i
i i i i
\"W7017/78 |  AUXILIARY Port | |
i i LAV-11 i B i
i i i i
i WL018/19 | AUXILIARY Port | i
i | LAV-11 i A i
i ] ]

] | !
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Table 2-5 (Cont.)
Utility Board Default Jumper/Strap Positions

1 Strap or | i Default |
i Jumper ' Function | Position |
::::::::::::::::::::::::::V:'::::::::::::::
i J7061 | Front Panel OR | d
i | Remt Pwr Cntrl | D '
i i i i
i W6101/02 | ROM and LTC | i
i ! Enable ! A d
1 ] I ]
] 1 i 1
| W6112 —— | PRINTER Port | i
| Wé114 | Interface Addr | A d
1 ] 1 ]
| | ] [}
P WT7111 i PRINTER Port | i
i ! Interface Addr | A !
1 1 1 )
1 ] ] ]
1 WT7112 i PRINTER Port | i
' i Interface Addr | B d
i i i i
T W7113 ! PRINTER Port | i
! | Interface Addr | A i
[} 1 I ]
] ] ] ]
! W71143 — | PRINTER Port | i
i WT7115 | Interface Addr | B i
i i i i
1 W7116 ! PRINTER Port | i
| ! Interface Addr | A !
] ] f 1 ]
| ] . 1 |
| W6131 -- | AUXILIARY Port | i
I W6134 ! Interface Addr | A !
[} ] ] ]
I 1 ] ]
T WT7131 i AUXILIARY Port | i
i ! Interface Addr | A !
] ] ] ]
1 1 1 |
i WT7132 | AUXILIARY Port | i
' i Interface Addr | B d
i i i i
| W7133 == | AUXILIARY Port | i
I WT7135 ! Interface Addr | A !
1 ] 1 ]
} | ] [}
I WT7136 | AUXILIARY Port | i
| i Interface Addr | B '
i i i i
1V J7079 | Power Control | H
f | Enabled i IN i
1 |
] |

2-20
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Maintenance. When jumper P1036 is installed, the 8501 runs through its
normal power-up sequence. If P1036 1is removed, the 8501 enters the
ROM-based diagnostics mode, and all communication with the 8501 will be

through the AUXILIARY port.

Framing Error. The framing error straps (.bold W4031/32,
WOOLT/B2/43/04/45/46, and W5061 ) determine what the LSI-11/2 will do if
a framing error is detected at one of the 8501 I/0 ports. Table 2-6
lists the possible actions.

Table 2-6
Framing Error Straps

i i WHO31/ | WHOB1/ | WHOL3/ | WHOHS/ | i i
i Port I 4032 | L4Oo42 | LOW4 | 4Oou6 | W5061 | |
| o e e e e |, |, |, | [ |, 1 [
=== |=——————- | === | —————- |- | ==————= |TmEm———————— |
i i A i B ! A i A 1IN | RESTART €|
: : : : : : | 173000 |
: | : : : : | |
i HSI i B i B i A i A P X i HALT i
] 1 | | ! 1 | |
| | | | | [ | 1
i i A | B i A i A i OUT | HALT @ i
: : : : | : | 173000 |
: | : : | | | |
i ! A i A ' B i A i IN i RESTART @}
: : : : | : | 173000 |
: : : : : : : :
i PRINTER | B ! A | B ' A ' X i HALT i
! | | ] | | | |
| ] | 1 | | | |
| i A | A f B | A i OUT | HALT € |
: : : | : : | 173000 |
i i i i i i i I
i | A | A | A | B 1IN " RESTART €|
| i P i i | i 173000 |
i i i | | i i i
| AUXILIARY | B : A i A i B i X i HALT i
] | | | | | 1 |
| | | 1 | | [ |
i i A | A i A i B i OUT | HALT € i
i i i i | i | 173000 |
| 1
| |

Port Interrupt Vectors. The AUXILIARY and PRINTER port interrupt vectors
are strap selectable. The upper five bits of each eight-bit vector can
be selected using J2052 through J2056 for the AUXILIARY port, and J3052
through J3056 for the PRINTER port. The "A" position for each jumper
equals 0, and the "B" position equals 1. J2052 and J3052 set the most
significant bits (bit 7), and J2056 and J3056 set the least significant
bits (bit 3).

f
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Parity and Bits/Character. Wire straps allow you to configure the parity
and bits/character for the AUXILIARY and PRINTER ports. Table 2-7 lists
the settings for each port.

Table 2-7
Parity and Bits/Character

E PRINTER i W3071 | W3072 | W3073 | w3074 5
L FUILIRRY | 07T 1 WROTZ WO § WO |
AT e e R e  w
i 7 Bits/Character{ IN ; X ; X E ouT §
E 6 Bits/Character{ ouT E X E X E IN ;
i 5 Bits/Character{ IN E X i X E IN E
i Even Parity E X i OouT % IN E X 3
E 0dd Parity i X % IN 3 IN % X }
i No Parity E X E X E ouT E X E
i i

Programmable Baud Rate. The' baud rate of both the PRINTER and AUXILIARY
ports can be set be software, or by wire straps on the Utility board.
The software programmable feature can be disabled by W1098/W1099
(AUXILIARY) and W1091/W1092 (PRINTER). To disable the programmable
feature of the AUXILIARY port, remove W1098 and install W1099. To
disable the programmable feature of the PRINTER port, remove W1092 and
install W1091. See the appropriate system Users Manual for more
information on programming the AUXILIARY and PRINTER ports.

Port Baud Rate Selection. The PRINTER and AUXILIARY port baud rates can
be selected by wire straps on the Utility board. Table 2-8 lists the
settings for each port.
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Table 2-8
Baud Rate Selection Straps

1 W2097

| W2096

W2095

|
|

PRINTER Port

IN

50 Baud

OouT

110 Baud

IN

134.5 Baud

IN

200 Baud

OouT

300 Baud

IN

600 Baud

1200 Baud

1800 Baud

IN

2400 Baud

4800 Baud

IN

OuT

9600 Baud

work
and

Or, the ports can
the various modes

The AUXILIARY and PRINTER ports can be set to
Table 2-9 1lists

in Digital Equipment Corporation's four LAV-11 modes.

be set to a non-LAV-11 mode.

Port Mode Selection.
straps for each port.
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Table 2-9
Port Mode Straps

i PRINTER Port | WHO16/L017 | 1 W7013/7014 |
] ] 1 ] ]
| ] i 1 i
i AUXILIARY Port | WLO18/4019 | W7015/7016 | W7017/7018 |
| o e . o e e o o - o | e e e s o o om o - - | o e e e o o o o - | e e e o e o - - - — !
j===== ===z==z=z==== j============ j====== s===== |============ i
! LAV-11 Mode: no | ' i i
i TBMT hold-off f A ! A E A :
] ] ] 1
] | | | ) i
! LAV-11 Mode: i i i |
i hold-off TBMT | i i i
! while CTS i A ' B i A i
] ! 1 1 1
] ) | | [} i
I LAV=-11 Mode: i i i i
i hold-off TBMT | i i i
! while DSR ! A | A | B i
] ] ] 1 ]
] | ] 1 [}
I " LAV=-11 Mode: i i i i
i hold-off TBMT ' i i i
i while CTS OR DSR| A i B | B i
1 ] ] [} ]
I 1 ] i ]
Non LAV-11 Mode | B i X i X i
]
i

Front Panel Power Control. Jumper J7061 enables and controls the remote
power control facility of the 8501. The 8501 dc power supply can be
controlled by a remote device through the rear panel, or by the front
panel switch, or by a combination of the two. The following is a 1list
of options that can be selected by jumper J7061:

J7061 Control Condition

A Remote power control only.

B Front panel AND remote power control.

C Front panel power control only.

D Front panel OR remote power control.
ROM and LTC Enable. The power-up diagnostic ROM, boot-up ROM, and
Line-Time Clock functions of the Utility board can be disabled for
troubleshooting purposes. Straps W6101 and W6102 enable or disable the

ROMs and LTC. Placing both straps in the "B" position disables the ROMs
and LTC. Placing the straps in the "A" position enables both.
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Port Interface Addresses. The interface addresses for the AUXILIARY and

PRINTER ports can be selected by wire straps. Table 2-10 lists the
straps and their address values.

Table 2-10
Port Interface Address Straps

PRINTER {W6111'6112'6113'6114'7111'7112'7113'7114'7115'7116'
I I l l I I

AUXILIARY .W6131 6132 6133;6134.7131.7132.7133|7134.7135:7136'

To select a high or a low on a particular bit, set the corresponding
strap to: A (= 1), or B (= 0). Bits 13 through 15 are always held high
(in the A position), and are equivalent to bank 7 of I/0 memory space
(160000 =-- 177770). Bits 1 and 2 of the address are under program
control, and select one of four Utility board interface registers (see
the description of the Utility board in Section 9 of this manual). Bit
0 is not used.

Power Control Enable. Jumper J7079 is used during troubleshooting to
. disable the power control facility of the Utility board. To disable the
- power control facility, remove J7079.
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Communications Adapter

The Communications Adapter-contains jumpers to select the interface

standard, alternate baud rates, stop bits for the HSI port. Figure 2-8
illustrates the Communications Adapter board. Table 2-11 1lists the
default position of all jumpers.
II.I.IIIIIII\
Interface S D EREOREERERED
Select L les-C J1040
B
A
e\C
) Ié\ltecr’nate . u's
Stop Bit Select-P1 J820:1
:}B B A
A{. Alternate g g'm
g:ﬁif J3046
J2038

Fig. 2-8.

Communications Adapter Default Jumper Positions

Table 2-11

Communications Adapter jumper locations.

0 i I Default
{  Jumper | Function i Position
l:::::::::: :::::::::::::::::::::::: ::::::::::::
i J1040 i HSI Interface Type i A

] 1 [}

[} l} [}

i J2038 | HSI Stop Bit Select | A

] | [}

] ] |

i J2041 | HSI Alternate Baud @ |

| ! 150 setting | A

| 1 |

] [} ]

i J3046 i HSI Alternate Baud € |

i | HSI setting ! A

[]

[}

2-26




Installation—8501 DMU Preliminary Service

Interface Type. The HSI port normally communicates as an RS-422
standard, but can be reconfigured to use RS-423 or RS-232. Jumper J1040
selects the standard. Set J1040 to the "B" position to select RS-L23,
or to the "C" position to select RS-232.

Stop Bit Select. The number of stop bits used by the HSI port can be
changed from the default number (1 stop bit) to 2 stop bits by moving
J2038 to the "B" position.

Alternate Baud Rates. Jumpers J2041 and J3046 alter the default baud
rate of the HSI port when it is set to the 150 baud position or the HSI
position. To change the default 150 baud rate to 110 baud, move J2041
to the "B" position. To change the default 150 baud rate to External
Clock, move J2041 to the "C" position. To change the default HSI baud
rate to 19.2K-baud, move J3046 to the "B" position.
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I/0 Board

Jumpers on the I/0 board set the HSI port parity
transmit ready characteristics, and I/0 address.
Table 2-12 lists the default position of all jumpers.

the I/0 board.

and bits/character,
Figure 2-9 1illustrates

/

UART Parity J2080
and Bits/ J2081
Character J2082
'J2083
Transmit J2084
Ready J2085
J2086
A B
1/0 J6060 g m @ (A12)
Address 6061 8 @ @ (A11)
J6062 & B ® (A10)
J6o63 m m@ (A9)
J6064 8 B @ (A8)
J6065 @ B @ (A7)
J6066 @ B @ (A6)
aes

AB

as e (PEV)
ss e (NB1)
=8 8 (NB2)
s88s (NP)

asa (H3)
ses® (H1)
88 m (H2)
A B

N

Fig. 2-9.
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Table 2-12
I/0 Board Default Jumper Positions

i i | Default |
| dmeer | Fution | Position |
§"356§6—":: """" Even Parity B
i J2083 é Even Parity E A §
E J2081 E 8 Bits/Character i B i
E J2082 E 8 Bits/Character { B €
E J2084 E Transmit Ready { A §
E J2085 E Transmit Ready { A E
i J2086 g Transmit Ready { A E
E J6060 E Address Select { B i
E J6061 E Address Select i B E
E J6062 i Address Select { B i
g J6063 i Address Select i A g
E J60oo4 E Address Select E B E
E J6065 { Address Select { A i
E J6066 € Address Select i B ?
g J6067 ; ‘Address Select ; A g
i |

Parity and Bits/Character. A universal asynchronous receiver/transmitter
(UART) on the I/0 board controls communications over the HSI port. The
parity and number of bits per character is controlled by jumpers within
on the I/0 board. The parity and bits/character options are shown in
Table 2-13.
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Table 2-13
UART Parity and Bits/Character

Characteristic E J2080 E J2081 E J2082 E J2083 E
'===§:§;§§7§§;§Z:ZZ;====€===;===§===E===§=:=E:==§===§=:=E
7T Bits/Character é X g A i B g X E

6 Bits/Character E X E B § A € X ;

5 Bits/Character i X E A i A i X 5
0dd Parity { A { X E X E A i

Even Parity E B E X E X 5 A E

No Parity ; X E X E X ; B %

|

Transmit Ready Straps. The transmit ready straps alter the HSI RS-422

control line protocol. There are five possible protocol configurations:

10

Transmit a BREAK. When the GO bit is set, reading the
UART's XMIT RDY bit will cause the serial data out line to
be asserted for 220 ns. This causes the UART to set its
"framing error" flag, which is interpreted as a BREAK. To
enter this mode, set: J2084 = B, J2085 = A, J2086 = A.

This configuration inhibits the CONSOLE MODE until the
current DMA operation is complete. When the DMA operation
is complete, CONSOLE MODE is entered in a normal fashion.
To enter this mode, set: J2084 = A, J2085 = B, J2086 = A.

Abort DMA. When the GO bit is set, reading the XMIT RDY
bit will cause the GO bit to be cleared and DMA ABORT to be
set. To enter this mode, set: J2084 = A, J2085 = A, J2086
= B.

This configuration transmits a BREAK when the XMIT RDY bit
is read. The CONSOLE MODE is entered in the normal manner
when the DMA operation aborts and BREAK is complete. To
enter this mode, set: J2084 = B, J2085 = A, J2086 = B.

This 1is the default mode. DMA and Transmit Ready are

enabled. To enter this mode, set: J2084 = A, J2085 = A,
J2086 = A.
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I/0 Board Port Address. The I/O board's port address can be altered with

Jumpers J6060 through J6067. Table 2-14 lists the jumpers and their
corresponding address values.

Table 2-14
I/0 Address Jumpers

e e

To set a high or low on a particular bit, set the corresponding jumper
to: A (= 0), or B (= 1). Bits 13 through 15 are always held high (in
the B position). This corresponds to bank 7 of the 8501's I/0 space
(160000 -- 177770). Bits 1 through 3 are under program control, and
select one of eight I/0 board interface registers (see Section 10 of

this manual). Bits O and 4 are software control bits, and are
independent of the address selection.
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Flexible Disc Controller

The Flexiblé Disc Controller boafd uses Jjumpers to control data busy
access, diagnostics, drive control, and several troubleshooting
features. Figure 2-10 illustrates the jumper positions on the Flexible

Disc Controller board. Table 2-15 lists the default positions for all
Jumpers. :

/ Diagnostic 1/P’s \

B A
Data Bus b DD 56 seeJ11N
. Enable 2ocoe se®Ji112
29999 8881113
..A.J2011 asses
sseJ2012 sssss Write Precomp
88 8J2013
888 J2014 Ti o
- [l -Out
sesu30nr N2 Disable.
ses J301§ {. B ™
888 J301 A J3021 J3061
sme301s 8 J30 .
[
L
8 J3022
Wait State
Wle Inhibit
[ ]
af
® J4011
Address
Decoder
Disable

Driver
Controls
Disable

a
® -J7101

Fig. 2-10. Flexible Disc Controller Jumper Locations.
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Table 2-13
Flexible Disc Controller Default Jumper Positions

i H | Default |
| Jumper | Function | Position |
:::::::::::::::::::::::::::::::::::::::::::::
i J2011 - | i i
| J2014 ! Data Bus Enable ' B |
] ] ] ]
] | ] 1
i 3017 -} i i
i J3014 i Data Bus Enable i B i
] | | ]
} | | 1
i J1051 - | i |
i J1055 i Diagnostic Input | ouT i
[} 1 1 [}
| | | |
I — ; :
i J1113 i Write Pre-Comp i B i

] 1 1
1 | [} i
I J3061 i Time-Out Disable i ouT i
] [} ] 1
| | I [}
i J3021 i Hi-Z | B i
] ] 1 ]
1 | - 1 |
1 d3022 ! Wait-State Inhibit | A i
] ] ] ]
] ] | [}
i J4011 | Addr Decode Disable | A i
[} ] ] |
i ] ] [}
v JT7101 i Driver Cntrl Disbl | ouT |
] |
[} 1

Data Bus Enable. If Jjumpers J2011 through J2014 and J3011 through J3014
are move to the A position, the Controller's Z80 no longer has access to
the 8501 bus.

Diagnostic Input. To force the Controller's register inputs to a 1low
state, place jumpers in positions J1051 through J1055.

Write Precompensation. Jumpers J1111, J1112, and J1113 control the write
pre-compensation time of the Controller. Moving J1111 through J1113 to
the A position changes pre-compensation time to 250 ns. In the default
position (B), write pre-compensation time is 188 ns.

Time-Out Disable. Placing a jumper in position J3061 disables the Disc
Drive Controllers data time-out function.
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Hi-Z. Jumper J3021 controls the Controller's Z80. When J3021 is placed
in the A position, the Z80's address, data, and control lines are placed
in a high-impedence state.

Wait-State Inhibit. When jumper J3022 is placed in the B position,
wait-states are inhibited, and the Z80 will continue execution even if
it's out of sync with the disc data transfer rate.

Address Decoder Disable. Jumper J4011 , when in the B position, disables
the Disc Drive Controller's address decoder. ‘

Drive Control Disable. When jumper J7101 is installed on the board, the
Controller's drive control lines are disabled.
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Section 3

ROM-BASED DIAGNOSTICS

INTRODUCTION

This section describes the selftesting diagnostics that are executed
within the 8501 Data Management Unit during power-up or RESTART
conditions. The diagnostics consist of five power-up tests, two
verification routines, and three utility routines.

The power-up tests check the ROM, RAM, CPU, Line-Time Clock (LTC), and
the Flexible Disc Controller (FDC). The verification routines verify
the high-speed interface (HSI) port and the disc-track/sector alignment.
The wutility routines check the head alignment of the flexible disc
drives, provide boot-up capability via the RS-232-C port.

Section 3 is organized into four parts:

o An introduction to the 8501 ROM-based diagnostics and some
general background information. This part of the section
includes test the summary.

o Detailed descriptions of the automatic power-up tests This part
also describes the diagnostic diagrams and the five utility
board LEDs. '

o A description of the Debugging Mode including verification and
utility routines.

o A troubleshooting section including descriptions of the Octal

Debugging Technique (ODT), the ODT terminal, instructions for
manual system boot-up, and the ODT command summary.

The Firmware

The 8501 power-up diagnostics are contained on two 1K X 8-bit ROMs. One
ROM stores the high byte and the other stores the low byte of the 16-bit
LSI-11/2 word. The diagnostics share the ROMs with the verification
routines and wutility routines, as shown in Fig. 3-1. The power-up
tests reside in bank 0 and the verification and utility routines reside
in bank 1.

The power-up tests are described under Test Descriptions. The

verification and utility routines are covered with the Debugging Mode
later in this section.
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177776
1/0 Hardware Registers
174776 N
Bank 1 --
: verification
High byte | Low byte and utility
) — — |—— —— ———{ routines } ROM
Bank § --
Power-up tests
173000 /
1/0 Hardware
Reqisters
167776
General
Purpose
- RAM
FDC registers | 1000 - 1017
376
interrupt vectors
]

Fig. 3-1. 8501 system memory map.

Note: All addresses are shown in octal notation.

3-2



ROM-Based Diagnostics—8501 DMU Preliminary Service

Hardware Restrictions

The power-up tests use the 8501 as the test instrument. The diagnostic
firmware assumes that the LSI-11/2 processor and support circuits (power
supplies, clock, and reset circuits) are operational.

The Utility Board LEDs

The Utility board contains five LEDs that represent octal numbers during
the power-up sequence. You view the five LEDs with the cabinet 1lid
removed (see the appropiate system installation guide). The LEDs are
mounted along the Utility board's top edge with the least significant
bit closest to the rear panel.

The power-up sequence lights the appropriate LED as the tests execute,
thus allowing you to identify the last executed test or function before
the sequence was HALTed. For example --¥¥- = 06 (where the dash
represents an unlit LED, and the asterisk represents a 1lit LED. The LED
display for the power-up sequence is as follows:

37 unable to execute firmware

16 initialization error

00 RAM test error

01 PROM error (low byte)

02 ROM error (high byte)

03 CPU error

oy Line-Time clock error

05 FDC dead or missing

06 FDC interrupt error

07 FDC returned error status

11 monitor mode

12 bank switching error

10 trying to boot from flexible disc
13 starting an operator-selected test
14 8501 COMM mode ’

30 waiting for a bootable disc

31 executing secondary boot from flexible disc
37 operating system running

EXECUTING THE POWER-UP TESTS

The five power-up tests execute automatically every time you power up or
RESTART the system. You can, however, execute any power-up test
individually from the 8501 ODT terminal with the appropriate RE command.
The RE commands are described in the Debugging Mode later in this
section. ‘ ’
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Operation

The five power-up tests execute every time you power up the system or
toggle the front panel RESTART switch. The tests execute sequentially
under control of the LSI-11/2 processor. The power-up sequence executes
in about two seconds and gives reasonable assurance that the system is
operational. Once all power-up tests have passed, the system boots
automatically. If any power-up test fails, the diagnostics give control
to the Debugging Mode. You can then use the LED readout to identify the
failed circuit or run a verification or utility routine to determine the
cause of the failure. You can also connect a terminal directly to the
AUXILIARY p<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>