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PREFACE

This document describes the installation, use, programming, and service requirements for the
DSV11 synchronous communications controller. It contains information for first-line service, field
service support, and for customer engineers and programmers.

The manual is organized into five chapters plus appendices.

Chapter 1 — Introduction

Chapter 2 - Installation

Chapter 3 - Programming

Chapter 4 — Technical Description

Chapter 5 - Maintenance

Appendix A~ IC Descriptions

Appendix B — The Q-bus Interface Chip (QIC)
Appendix C- Floating Addresses

Appendix D— Glossary

iX



CHAPTER 1
INTRODUCTION

1.1 SCOPE
This chapter is a general introduction to the DSV 11 synchronous communications controller. It has the
following sections:

®  Overview (Section 1.2). The DSV11 is a 2-line synchronous communications controller. It is a
quad-height Q22-bus option, available in three different system packages.

® Specifications (Section 1.3). This section lists the electrical, mechanical, and environmental
specifications of the DSV11, and also gives performance figures.

® Interfaces (Section 1.4). The DSV11 module interfaces with the system Q22-bus and the serial
data lines. This section includes a list of all the supported interface standards.

®  Functional Description (Section 1.5). The DSV11 supports a range of synchronous protocols
on the serial interface, and transfers data to and from the host by DMA transfer. This section
describes the way in which the DSV11 handles data.

1.2 OVERVIEW

1.2.1 General Description

The DSV11 is a 2-line synchronous communications controller for Q22-bus systems. It can handle two
lines simultaneously running at up to 64000 bits/s each, or one line running at up to 128000 bits/s
(HDLC only).

The DSV11:
® Can support different speeds, protocols, and standards independently on either line
® Is compatible with the following interface standards:
RS-232-C, RS-422, RS-423, RS-449
V.10, V.11, V.24, V.28, V.35, V.36
X.26, X.27

® Has full modem control, including the secondary test leads; Local Loop, Remote Loop, and
Test Indicate (CCITT 140, 141, and 142 respectively)

® Supports the following synchronous protocols:
DDCMP

HDLC (single and double byte addressing)
BISYNC

SDLC is a subset of HDLC single byte
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® Uses NRZ and NRZI data encoding
® Uses DMA transfer for all incoming and outgoing messages
® Performs 16-bit CRC generation and checking for HDLC, DDCMP, and BISYNC

The DSVI11 is contained on a single quad-height module, compatible with Q22-bus systems. Two
50-way connectors are provided on a distribution panel, one for each channel. All the signals needed to
support the different interface standards are taken to these connectors. Adapter cables are used to select
only those signals needed to implement a specific interface standard. An extension cable is then used to
connect the adapter cable to the modem or other DCE (Data Circuit-terminating/Communication
Equipment).

A microprocessor controls the internal operation of the DSVI1. ROM-based diagnostics, running on
the microprocessor, provide extensive testing of the module each time it is powered on or reset. An
MDM diagnostic program for MicroVAX 1I systems is also available.

Switches are provided on the module to set the Q22-bus base address. All other DSV11 functions and
configurations are programmable.

Data is transferred between the memory of the host system and the DSV11’s internal data buffers by
DMA transfer. Command blocks are used to send instructions to, and receive responses from, the
DSV11. Command blocks and responses are also read and written by DMA transfers. In addition the
DSVI11 has three registers in the Q22-bus I/O space which are used to initiate and monitor command
block processing.

1.2.2 Physical Description
The DSV11 consists of a module kit, DSV11-M, and one of three cabinet kits. The DSV11-M consists
of:

® A quad-height module (M3108)
® The DSVI11 Technical Manual (EK-DSV11-TM)

Figure 1-1 shows the major features of the module. Its dimensions are 21.4 cm x 26.5 cm (8.41 inches x
10.44 inches). The module is connected to the Q22-bus backplane by connectors A to D. J1 and J2 are
connected to the synchronous communications lines through the ribbon cables and the distribution
panel. Adapter cables are used to connect external equipment to the distribution panel, via standard
extension cables.



1.2.3 Versions
The DSV11 can be supplied in three different system packages. Each version consists of the DSV11-M
and a cabinet kit. The three cabinet kits are:

CK-DSV11-UA For BA123 cabinets
CK-DSV11-UB For BA23 cabinets
CK-DSV11-UF For H9642 cabinets

Details of the contents of these cabinet kits are given in Chapter 2, Installation.
1.2.4 Configurations

Figure 1-2 shows a possible DSV11 configuration. The two channels on the DSV11 are independent,
and can be used for different purposes.
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1.3 SPECIFICATION

1.3.1 Environment Conditions
® Storage temperature: —40°C to 66°C (—40°F to 151°F)
® Operating temperature: 5°C to 60°C (41°F to 140°F)
® Relative humidity: 10% to 95% non-condensing

DIGITAL normally defines the operating temperature range for a system as 5°C to 50°C (41°F to
122°F), the 10°C difference quoted above allows for the temperature gradient inside the system box.

1.3.2 Electrical Requirements

® +5Vdc £ 5% at4.0 A 20 W (typical)

® +12Vdc £ 5% at 430 mA 5.2 W (typical)
Loads applied to the Q22-bus are:

® Q22-bus ac loads: 3.3

® (Q22-bus dc loads: 1.0
1.3.3 Performance

1.3.3.1 Data Rates — The data rate of each channel can be controlled by an external or an internal
clock. The selection of internal or external clock is under program control.

Using an external clock, from the interface, either channel can operate at data rates up to 128000 bits/s
(HDLC only).

Using an internally generated clock, either channel can be programmed to operate at one of the
following data rates (bits/s):

600 19200
1200 38400
1800 48000
2000 56000
2400 64000
4800 76000
9600 96000

14400 128000
See Chapter 2, Table 2-3 for the maximum cable length that can be used for each bit rate.

1.3.3.2 Throughput — The overall throughput of the module gives the following constraint on the
operation of the DSVI11 at high speeds.

If both channels are being used simultaneously, neither channel can operate at speeds above 64000
bits/s.

1-6



If only one channel is being used, it. can operate at speeds up to the maximum allowed data rate of
128000 bits/s.

The following table (Table 1-1) shows the maximum supported spéeds for the supported protocols using
the specified interface v

Table 1-1 Table of Maximum Supported Speeds (K Bits/s)

ONE Line in Operation BOTH Lines in Operation
HDLC/ HDLC/
SDLC DDCMP  BISYNC SDLC DDCMP  BISYNC

RS-232/v.24 19K2 19K2 19K2 19K2 19K2 9K6
RS-449/RS-423 100K - 64K 19K2 64K 64K - 9Ké6
RS-449/RS-422 128K 64K 19K2 64K 64K ~9K6
V.35 48K 48K 19K2 48K 48K - 9K6

The CCITT V.35 recommendation specifies the V.35 interface line data rate to be 48000 bits/s. Users
may wish to attach the DSV11 to a DCE with a V.35-like interface with a faster line data rate. The
RS-449/RS-422 maximum line data rates apply in this case. ’ '

1.4 INTERFACES

1.4.1 System Bus Interface _
The M3108 module can be connected directly to any Q22-bus backplane.

1.4.2 Serial Interfaces

1.4.2.1 Interface Standards — The DSVI11 provides interchange circuits to allow operation of the
following data communications interfaces:

® EIA RS-232-C and CCITT V.24
® EIA RS-449 and CCITT V.36
e CCITT V.35
The electrical characteristics of the signals provided are as follows:

® Balanced receivers compatible with EIA RS-422-A, and CCITT V.11. These can be used as
unbalanced receivers compatible with EIA RS-423-A, RS-232-C, CCITT V.28, and V.10.

® Balanced receivers compatible with CCITT V.35 Appendix II.
® Balanced drivers compatible with EIA RS-422-A and CCITT V.11.

® Balanced drivers compatible with CCITT V.35 Appendix II.
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@ Unbalanced drivers compatible with EIA RS-423-A, RS-232-C, CCITT V.28, and V.10.
Connection to external equipment is via two 50-way connectors. Adapter cables are used to select only
those signals needed to implement a specific interface standard. Figure 1-3 shows the pin configuration
of the 50-way connectors.
1.4.2.2 Line Receivers — The serial line receivers used in this module are:

RS-232-C/RS-423-A/RS-422-A/V.10/V.11/V.28 261.S32-3
V.35 LM339

They convert the input signals to TTL levels.

1.4.2.3 Line Transmitters — The serial line transmitters used in this module are:

RS-232-C/RS-423-A/V.10/V.28 9636
RS-422-A/V.11 261831
V.35 75113

They convert TTL signals to output signals.

1.4.2.4 Speed/Distance Considerations — The maximum data rate which can be used on a line depends
on a number of factors. These are:

® The characteristics of the line transmitters and receivers
® The characteristics of the serial cable

® The length of the cable

® Noise (interference) which affects the line.

A ‘speed against distance’ table for typical conditions is provided in Section 2.5.4 of Chapter 2.
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50-WAY

SIGNAL

NAME

CODE GROUND

CODE O

CODE 1

CODE 2

CODE 3

TX DATA (A)

TX DATA (B)

TX DATA PIN 18
RTS/C (A)

RTS/C (B) PIN 34 PIN 1
RX DATA (A)

RX DATA (B)
LOCAL LOOP
TEST 4

TEST 1

REM.LOOP

R1

RX CLOCK {A)

RX CLOCK (B}

TX CLOCK (A)

TX CLOCK (B)
CLOCK

V.35 TX CLOCK {A)
V.35 TX CLOCK (B)
V.35 CLOCK (A)
V.35 CLOCK (B)
V.35 RX DATA (A)
V.35 'RX DATA (B)
V.35 TX DATA (A)
V.35 TX DATA (B)
V.35 RX CLOCK (A) PIN 50 PIN 17
V.35 RX CLOCK (B)

DTR PIN 33

DSR (A)

DSR (B)

RTS

DCD/I (A)
DCD/I (B)
CTS (A)

CTS (B)

DCE GROUND
TEST 1

TEST 2

DTE GROUND
DTR (A)

DTR (B)
CLOCK {A)
CLOCK (B)
TEST 3
SPEED

0000000000000 00
0000000000000 0
0000000000000 O0

50-WAY D-TYPE CONNECTOR
(MALE PLUG - MOUNTING SIDE)

(A).{B), WIRES A AND B OF A TWISTED PAIR

Figure 1-3  50-Way Sync Connector Pinout
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1.4.2.5 Interface Comparison — Table 1-2 gives a comparison of the signal names and pinouts for the
RS-449, RS-232-C, V.24 interfaces. The pin numbers given are those at the user-equipment end of the
adapter cables and extension cables (that is. the connector defined by the interface specification) not the
pins on the 50-way connector. '

Table 1-2 EIA/CCITT Signal Relationships

EIA RS-449 EIA RS-232-C CCITT V.24

Signal Name Pin  Signal Name Pin  Signal Name Pin

SG  Signal 19 AB  Signal 7 102 Signal 7
Ground Ground Ground

SC Send 37 - - - -
Common

RC Receive 20 - - - —
Common

IC Incoming 15 CE Ring 22 125 Calling 22
Call Indicator Indicator

TR  Terminal 12 CD Data 20 108/2 Data 20
Ready (+) Terminal Terminal

Line Ready

TR Terminal 30 - - - —
Ready (-)

DM Data 11 CC Data Set 6 107 Data Set 6
Mode (+) Ready Ready

DM Data 29 - - - -
Mode (-)

SD Send 4 BA Transmitted 2 103 Transmitted 2
Data (+) Data

SD Send 22 - - - -
Data (-)

RD  Received 6 BB Received 3 104  Received 3
Data (+) Data Data

RD  Received 24 - - - -
Data (-)
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Table 1-2 - EIA/CCITT Signal Relationships (Cont.)

EIA RS-449 ' EIA RS-232-C : CCITT V.24
Signal Name -Pin  Signal Name Pin  Signal Name Pin
TT  Terminal 17 DA  Transmitter 24 113 Transmitter - 24
Timing (+) Signal Signal
' Element Element
Timing Timing
(DTE Source) (DTE Source)
TT . Terminal - 35 - - - -
Timing (=)
ST.  Send 5 DB  Transmitter 15 114 Transmitter 15
Timing (+) Signal Signal
Element Element
Timing Timing
(DCE Source) (DCE Source)
ST  Terminal 23 - » - = ' -
“ Timing (-) ' ' '
RT  Receive 8 DD  Receiver 17 115  Receiver 17
Timing (+) Signal Signal
Element Element
Timing Timing
RT  Receive 26 - - - -
Timing (-)
RS Request To 7 CA  Request To 4 105  Request To 4
Send (+) Send Send
RS Request To 25 — - - -
Send (-)
CS Clear To 9 CB  Clear To 5 106  Clear To 5
Send (+) Send Send
CS Clear To 27 - - - -
Send (-)
RR  Receiver 13 CF  Received 8 109 Data 8
Ready (+) Line Channel
Signal Received
Detector Line Signal
Detector
RR  Receiver 31 - - - -

Ready (-)




Table 1-2 EIA/CCITT Signal Relationships (Cont.)

EIA RS-449 EIA RS-232-C CCITT V.24
Signal Name Pin  Signal Name Pin  Signal Name Pin
SR Signaling 16 - 23 111 Data 23
Rate Signaling
Selector Rate
Selector

(DTE Source)

LL Local 10 - - 141 Local 18
Loopback Loopback

RL Remote 14 - — 140 Remote 21
Loopback Loopback

TM  Test Mode 18 -~ - 142 Test Indicator 25

1.5 FUNCTIONAL DESCRIPTION
Figure 1-4 is a block diagram of the DSV11 module. It shows the main functional components. It is split
into three broad sections; the control section, the Q22-bus interface, and the serial interface.
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The DSV11 module is controlled by a 68000 microprocessor. The microprocessor, with ROM-based
firmware, implements the following synchronous data communications protocols:

e DDCMP
® HDLC (single and double byte addressing)
® BISYNC

At the center of the control section is the buffer RAM. All data passes through this buffer. The buffer
RAM, the Q22-bus interface, and the microprocessor are connected together by the backport bus.

The serial interface is not directly connected to the backport bus. The backport bus is a 16-bit bus, but
the serial interface works on 8-bit data. A word/byte multiplexer is placed between the two. The
multiplexer is controlled by a DMA controller, which transfers the data between the serial interface and
the buffer RAM.

Three components need to access the buffer RAM (the microprocessor, the Q22-bus interface, and the
serial interface DMA controller) across the backport bus. The backport is controlled by a sequencer that
arbitrates all accesses to the backport bus by these components, to avoid any contentions.

The hardware components of the DSV11 are described in detail in Chapter 4, Technical Detail.

1.5.1 Data Transfer
All data is transferred between memory buffers in the host and the DSV11 by DMA transfer. Each
command is given to the DSV11 in a command block which is also in host memory.

Transmit data buffers may start on a byte boundary (that is, an odd or even address), but receive data
buffers must start and end on a word boundary (that is, an even address).

The host links all command blocks together to make a single command list. When the host adds a new
block to the list, it indicates this to the DSV11 by setting a bit in the Flag register. The DSV11 scans the
list to find the new block, and queues it to the appropriate data channel within the DSV11. The DSV11
uses the response link field of the command block to make this channel-specific queue, so that the
original command list is not altered.

After a message has been transmitted or received, the DSV1I converts the command block into a
response block. This is done by altering some of the fields in the command block. The DSV11 now uses
the response link field to place the response block onto the response list. The DSV11 can, if needed,
interrupt the host to signal that a block has been added to the response list (this is controlled by a bit in
the Flag register).

The host can reuse any response block as a new command block, except for the last response block. The
response queue link in this last block is needed to link onto the next response block returned by the
DSVII.

Modem status changes are reported by queueing a response block, then generating an interrupt. This
implies that the host has previously given the DSV11 a command block to convert into a response block
for this purpose. The host can cause changes in the modem control lines by issuing a command block
with the appropriate function code, or by issuing a modem status change request with a data transfer
request.



1.5.2 Q22-bus Interface ,

Data to be transmitted is routed through the Q22-bus interface onto the DSV11’s internal backport bus,
and into the buffer RAM. From the buffer it is sent via the SCC (serial communications controller) to
the serial data lines.

The Q22-bus interface is implemented with a QIC (Q-bus interface chip). This IC handles all the
protocol needed to transfer data by DMA from host memory, across the Q22-bus, and into the buffer
RAM.

Data received on the serial lines is similarly placed into the buffer RAM, and then transferred to host
memory.

The DSV11 has only three registers in the Q22-bus floating address space (it occupies four words, but
one of these is not used). These registers allow the host to reset the DSV11 and to start, monitor, and
control its progress in processing the command blocks.

Switches are provided on the DSV11 to select the Q22-bus base address. The Q22-bus interrupt vector
address is not switch-selectable; it is under program control and is set when the DSV11 is initialized.

1.5.3 Serial Interfaces

The two synchronous serial data lines are provided by a single SCC (serial communications controller).
This IC does all the serial-to-parallel and parallel-to-serial conversion. It is able to handle much of the
work necessary to support the different protocols, including generating and checking CRC codes.

The output from the SCC goes to the line drivers, and the output of the line receivers goes to the SCC
inputs.

Modem control is not done through the SCC, but is handled directly by the microprocessor.
1.5.4 Protocol Details

1.5.4.1 SDLC/HDLC - SDLC and HDLC are similar in most respects. These protocols are
bit-oriented, and a frame is composed of several parts:

® An opening flag which is a unique bit sequence (01111110, 7E (hexadecimal))
® A data field
® A block-check sequence (16 bits derived using the CRC-CCITT polynomial)
® A closing flag
The closing flag of one frame may be considered to be the opening flag of the following frame.

Bit stuffing is used to achieve data transparency. This comprises inserting a 0 after every sequence of five
consecutive 1s, and removing this 0 in the receiver.

The first field in the data section is an address field. This is one byte long in SDLC or basic HDLC. In
extended HDLC the least significant bit of each address byte indicates, if it is clear, that there is a
continuation byte for the address. The DSV11 supports a maximum of 2-byte address matching.



In secondary stations this address field is compared to the station address. If it matches (or is the
broadcast address ~ all 1s) the message i1s processed, otherwise it is ignored.

Transmission can be aborted by sending a sequence of at least seven 1s without any ‘stuffed’ 0. Any
message terminated with this sequence is discarded.

As the protocol is ‘bit-oriented’ there is no restriction on the number of bits in the messages. There is no
need for the data field to contain an exact number of character-size units. However, if character-size
units are not used, the processing of the received data stream at the end of messages becomes complex.
Therefore the restriction is enforced by the DSVII.

To use the DSV11 in SDLC or HDLC protocol modes, the initialization parameters should be set up as
follows:

® Protocol field set to HDLC (or extended HDLC if 2-byte address matching is to be used)
® Error check field set to CRC-CCITT, preset to 1s

® Idle with sync

@ Address characters and secondary station bit set as needed

® Receiver enabled

The only character size supported is eight bits; other character sizes will not be rejected, but the address
and control fields will not comply with the HDLC specification.

Receive buffers should be queued to the board. They will be filled by the incoming messages if the
address matches (or the station is primary).

Transmit buffers can be provided. They will be sent with the necessary message framing and block
checking performed by the board.

1.54.2 DDCMP - DDCMP is a DIGITAL proprietary protocol. This protocol is byte-oriented, and
data transparency is maintained by the use of a count field. All hexadecimal values quoted in this
description of DDCMP are 7-bit ASCII plus parity, giving an 8-bit (1-byte) code.

The message starts with a synchronizing sequence, consisting of several SYN characters (96
hexadecimal). The number of SYN characters sent depends on the content of the previous message.
Messages can be sent with no intervening SYN characters, as synchronization can be maintained at the
end of a message; or a sequence of four or eight SYNs can be sent, depending on the state of the QSYNC
flag in the preceding message.

The synchronizing sequence is followed by a message-type byte. This can take three values: a control
message is indicated by an ENQ byte (05 hexadecimal), a maintenance message is indicated by a DLE
byte (90 hexadecimal), and a-data message is indicated by an SOH byte (81 hexadecimal). Any other
value is illegal — false synchronization is assumed, and the receiver searches for the next synchronization
sequence.

In maintenance and data messages, the next field is the count field. In control messages, it is the
type/subtype field.



In data messages, this is followed by a response number and a transmit number for acknowledgement
purposes. In other types of message, it is two equivalent-sized information fields.

An address field follows, and the header block is completed by a block-check sequence generated using
the CRC-16 polynomial.

In data and maintenance messages, a data field follows immediately after the block-check sequence. Its
length is as specified in the count field of the header. Control messages have no such data field. When
present, the data field is followed by a second block check, performed on the data field by using the
CRC-16 polynomial again.

If the next message cannot follow immediately then the message sequence is terminated by DEL bytes
(FF hexadecimal).

To use the DSV11 in DDCMP protocol mode, the initialization parameters should be set up as follows:
® Protocol field set to DDCMP
® The first address character and the secondary station bit set as needed
® Receiver enabled

Receive buffers should be queued to the DSV11. They will be filled by the incoming messages if the
address matches (or the station is primary), regardless of whether the CRC is correct.

Transmit buffers will be sent with the necessary message-framing and block-check characters added by
the DSV11. The transmit buffer should consist of a single block containing the DDCMP header (with an
unused word for the CRC) and the data field (if provided).

Receive buffers will be formatted in the same way; that is, the CRCs will be included and the header and
data provided in one buffer. If the header CRC on the incoming data is ir .alid, the data field is not
transferred. The operation status is set to indicate an error, if any, and the host can determine from the
operation status whether the header or the data failed.

1.5.4.3 Bisync — Bisync is IBM’s binary synchronous communications protocol. A bisync message
can, optionally, start with a header. If present, the header starts with an SOH character.

The text field starts with an STX character, and ends with an ETX or an ETB character.
The trailer is composed of an error check code. This is either an LRC or a CRC, depending on the
character format being used. The check is calculated on the complete message from the SOH, if present,

to the ETX/ETB. SYNs are not included, neither are stuffed DLEs included in transparent mode.

Transparent data is delimited by a 2-character sequence: DLE STX at the start, and DLE ETB or DLE
ETX at the end. These replace the STX and ETX/ETB used in normal data.

Bisync also uses character sequences for link control:

ENQ -  used to bid for the line and request retransmission of the last acknowledgement
NAK -~  used to indicate that the previous transmission was in error and should be
repeated
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ACKO

used as acknowledgement for multipoint selection, line bid, and even-numbered

blocks

ACK1 -  used as an acknowledgement for odd-numbered blocks

WACK -  is a positive acknowledgement, but requests the transmitter to pause before
sending the next message

RVI — is also a positive acknowledgement, but requests the transmitter to release the
line temporarily, to allow the station currently receiving to send a high-priority
message

TTD -  used by a transmitting station to hold the line until it is ready to send the next
message :

ITB —  used to split the block up for block-check purposes only. It is followed

immediately by the block check.

The DSV11 supports EBCDIC character coding. The codes for these control signals are given in Table
1-3.

The DSV11 supports bisync framing and block checking. It does not support the line control messages,

but it does pass them to the host for inspection and use. It supports transparent data mode, but does not
perform DLE stuffing.

Table 1-3 BISYNC Control Sequence Coding

Sequence EBCDIC Sequence EBCDIC
Title Hexadecimal Title Hexadecimal
SOH 01 SYN 32
STX 02 ETB(also called 26

EOB)
ETX 03 | ITB IF
EOT 37 ACKO 10,70
ENQ 2D ACK1. 10,61
ACK 2E WACK 10,7B
BEL 2F RV1 10,7C
DLE 10 TTD 02,2D
NAK 3D

The DSV 11 requires that CRC-16 is used for the block check and a character size of eight bits is selected.
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The DSV11 terminates receive commands when any of the following control sequences is recognized:
ENQ, ACKO0, ACK1, NAK, WACK, RVL, TTD, EOT, ETB + block check, or ETX + block check. If
the end of a data message is detected, the block-check characters are checked by using the appropriate
error-detection method. The response field indicates the validity of the buffer. The whole message is
transferred, whether the block check was correct or not.

On transmission, the DSV11 inserts the block-check characters (CRC-16 or VRC/LRC) calculated from
the first STX or SOH (the STX or SOH is not included) after any of ETX, ETB, or ITB. Block-check
characters, for both transmission and reception, are only supported for 7-bit characters for VRC/LRC,
and 8-bit characters for CRC-16.

Transparent mode is supported on the DSV11, but stuffed DLE characters are transferred into the
receive buffer. They are not inserted into the transmit buffer; this is the responsibility of the host.
Transparency requirements for block-check calculations and synchronizing sequences are met by the
DSVII.

SYN sequences are not included in the block check on reception. They are inserted on transmission, if
the period between SYN sequences exceeds one second.

PAD sequences are ignored on reception. At least one PAD is added to each transmitted message, to
allow the data to get out before modem turnaround is initiated.

To use the DSV11 in BISYNC mode, the initialization parameters should be set up as follows.
® Protocol field set to BISYNC, using EBCDIC character coding
® Character size set to eight bits
® Block-check type set to CRC-16 or no error control, as required
@ Idle with sync/mark set as required
® Receiver enabled
Receive buffers should be queued to the board. They will be filled by the incoming messages.

Properly formatted transmit buffers can be queued to the board. Space must be left in the transmit buffer
for block-check characters to be inserted, even at the end of the frame.
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CHAPTER 2
INSTALLATION

2.1 SCOPE
The procedures for the installation and acceptance of the DSV11 option consist of a number of steps
which have been developed for use by DIGITAL field service and by OEM engineers.

Unpacking and inspection (Section 2.2) gives a list of all items delivered with the option. You
should check this, and follow the reporting procedure.

Installation checks (Section 2.3) consist of checking the settings of the address and the grant
continuity switches.

Installing the module (Section 2.4) consists of plugging the module into the backplane.

To install the cables and connectors (Section 2.5) you must configure and mount the
distribution panel, and install the interconnecting cable.

Installation testing (Section 2.6) consists of installing the diagnostic system, if necessary, and
then running the diagnostic tests.

WARNING

The procedures described in this chapter involve the
removal of the system covers, and should be
performed only by trained personnel.

ATTENTION

Les procédures décrites dans ce chapitre nécessitent
Penlévement des capots du systéme. Elles ne pourront
étre effectuées que par du personnel qualifié.

VORSICHT!

Bei der Ausfuhrung der in diesem Kapitel
beschriebenen Anweisungen mussen die
Systemabdeckungen entfernt werden. Dies sollte nur
von geschultem Personal ausgefuhrt werden.
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'ATENCION!

Los procedimientos descritos en este capitulo
incluyen el desmontaje de las cubiertas del sistema y
debe ser realizado solamente por personal entrenado.

ADVARSEL!

Ifelge de procedurer, som er beskrevet i dette kapitel,
skal systemets beskyttelsesplader fjernes; dette ber
kun udferes af personer der ved hvordan dette skal
gores.

WAARSCHUWING

Bij de procedures die in dit hoofdstuk worden
beschreven dienen bepaalde delen van de
systeemomhulling te worden verwijderd; dit mag
uitsluitend worden gedaan door opgeleid personeel.

VAROITUS!

Tassd  luvussa kuvatut toimenpiteet  liittyviit
jarjestelmén suojakansien irrottamiseen. Ainoastaan
koulutettu henkilokunta saa suorittaa nima
toimenpiteet.

ATTENZIONE

La procedura descritta in questo capitolo comporta la
rimozione delle coperture e deve essere eseguita solo
da personale specializzato.

ADVARSEL

I dette kapitlet beskrives bl. a. hvordan man fjerner
dekslene rundt systemet. Dette arbeidet ma bare
utferes av fagfolk.



AVISO

Os procedimentos descritos neste capitulo respeitam
a forma como se retiram as proteccdes do sistema.
Dada a sua especificidade, recomendamos que seja
executado por pessoal especializado.

VARNING

I detta kapitel beskrivs hur systemkaapan tas bort.
Detta faar endast utfoeras av utbildad personal.
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NOTE

The M3108 module is supplied in a protective sleeve.
Do not remove the sleeve until you are about to install
the module. Take normal anti-static measures to
protect the module when handling it.

The complete equipment, documentation and
software should be present before installation begins.
Any missing items must be identified and the
discrepancy corrected. It is difficult to collect on
damages once the equipment has been unpacked.



2.2 UNPACKING AND INSPECTION

The DSV11 comprises a base option in one of three kits, depending on the system box used to house the
option. The base option consists of the M3108 module, this manual (EK-DSV11-TM), and appropriate
packaging material. This base option is designated the DSVI11-M.

The three kits available are:
® CK-DSVI11-UA for installation into a BA123 system box
® CK-DSVI11-UB for installation into a BA23 system box
® CK-DSVI1I-UF for installation into an H9642 system box
Table 2-1 shows the items supplied with each option kit.
NOTE
The DSV11 option is designed to comply with
FCC/VDE-specified limits of RFI/EMI emission
when installed in BA23, BA123, or H9642 system
boxes. In any other configuration, the RFI/EMI
emission may not be within FCC/VDE-specified

limits.

Table 2-1 DSV11 Installation Kit Details

Part Number Description CK-DSV11-UA -UB -UF
DSV11-M Basic option 1 1 1
H3174 Distribution panel 1 1 1
17-01243-01 12-inch ribbon cable 0 2 0
17-01243-02 21-inch ribbon cable 2 0 0
17-01243-03 36-inch ribbon cable 0 0 2
H3199 Loopback test connector 1 1 1
90-06021-01 Screw 4 4 4
90-06633-00 Washer 4 4 4

Before beginning the installation:

1. Check that every item listed in Table 2-1 is present for the appropriate kit, and matches the
shipping list provided. Inform DIGITAL Customer Services of any missing or incorrect
item(s).

2. Examine all hardware items and make sure that none are damaged. Notify the customer of
any damage and report it to DIGITAL Customer Services. If the damage is serious, ask
DIGITAL Customer Services for instructions on how to proceed.



2.3 INSTALLATION CHECKS
The following steps describe the checks that you must make before installing the module into the system
box backplane.

You must make sure that the M3108 module is correctly configured before plugging it into the
backplane. You need to consider the following items:

@ The device address (Section 2.3.1)

® The interrupt vector address — set by software (Section 2.3.2)

® DMA Grant and Interrupt Acknowledge continuity (Section 2.3.3)
® Interrupt and DMA priority (Section 2.3.4)

2.3.1 Address Switches
Figure 2-1 shows the position of the switchpacks on the M3108 module. The module is factory-set for a
device address of 17760640 octal (3FE1A0 hexadecimal).

NOTE

This address is within the floating address space and
must follow the floating device address rules. The
factory-set address is correct only when no other
floating address option is present on the system.
Otherwise the proper rules for address assignment
must be applied (see Appendix C for further details).

Decide on the correct address that you need and make sure the switches are correctly set. Refer to Figure
2-2 for guidance on setting the switches (use the blank row in the figure to pencil in the address that you
need).
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2.3.2 Floating Vector Address

The interrupt vector address for the DSV11 option is selected by program and not by switches (see
Chapter 3, Programming). Standard rules still apply. For details refer to Appendix C. Addresses
between 300 (octal) and 774 (octal) are designated as the floating vector space.

2.3.3 Bus Grant Continuity
Two switches, SW2-9 and SW2-10 (E64), on the M3108 module provide Bus Grant continuity and
DMA continuity. These switches must be ON (closed) when the M3108 module is installed in a Q/Q slot
in the system backplane. They should be OFF (open) when placed in a Q/CD slot in the backplane.
® In a BA23 system box, slots 1 to 3 are Q/CD format, and slots 4 to 8 are Q/Q format.
® Ina BAI123 system box, slots 1 to 4 are Q/CD format, and slots 5 to 12 are Q/Q format.

® Inan H9642 system cabinet, slots 1 to 3 in both the upper and lower BA23 frames are Q/CD
format, and slots 4 to 8 in both the upper and lower BA23 frames are Q/Q format.



2.3.4 Priority Selection

The DSV11 option is assigned to interrupt priority level 4, that is, the DSV11 hardware uses the BIRQ4
line to request interrupt service. The DSV11 option monitors the other interrupt request levels, and
. therefore there is no restriction as to where it may be placed in relation to other devices with higher
priority level. Within a particular priority group, priority is decided by the backplane position. The
device nearest the processor has the highest priority.

The DSV11 option uses block mode DMA over the Q-bus. DMA request priority is determined by the
backplane position. The device nearest the processor has the highest priority.

As a general rule, DMA request priorities should be considered first, and then interrupt request priority.
The DSV11 option may be used at any position in the backplane. DSV11 would normally be placed at a
higher priority than a mass-storage controller, and grouped with other DMA communications devices.
The system designer needs to examine the throughput of the various devices and select the priorities
according to the desired system performance.

NOTE

Switches SW2-2 and SW2-3 define the size of
firmware ROM. They are factory set and must not be
altered by the user. They MUST ALWAYS be set to
ON (closed). Also, switches SW2-5 to SW2-8 must
be set to ON (closed). Switches SW2-1 and SW2-4
are not used.

2.4 INSTALLING THE MODULE
WARNING
The procedures described in this chapter involve the
removal of the system covers, and should be
performed only by trained personnel.

1. Check the +5V and + 12 V supply voltages at the relevant test points for your system box to
ensure the correct levels. See your Maintenance Information Guide for the location of these
test points.

2. Turn the system power off.

NOTE

Take anti-static measures to protect the M3108
module when handling it.

3. Fit the two ribbon cables to sockets J1 and J2 on the M3108 module now. The cables are
keyed to prevent incorrect installation.

NOTE

It will be difficult to fit these cables after the module is
installed in the backplane.
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4.  Install the M3108 module into the slot previously selected. Do this with great care so as not to
damage any components.

5. Turn the power on and check the two supply voltages again. Correct any problems before
proceeding further with the installation.

6. Check that the self-test LED is lit (it will flash during power-up) to indicate a successful
self-test.

7. Turn the power off and proceed with the installation.
NOTE

Pin 21 in the RS-232/V.24 adapter cable is used for
Remote Loop (to set a modem into remote loop).
However, some modems and modem eliminators use
this pin for Signal Quality (driven by the modem).
Check your modem specifications and if they provide
Signal Quality on pin 21 refer to Section 2.5.3 for the
correct method of connection.

2.5 CABLES AND CONNECTORS

2.5.1 Distribution Panel

The H3174 distribution panel is connected to the M3108 module by the two ribbon cables, and provides
two external interfaces through two 50-way connectors. The distribution panel also contains RFI/EMI
filtering, so that interference emission is kept within FCC/VDE-spe