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PREFACE

This document describes the installation requirements and servicing procedures for the DHV11
asynchronous multiplexer. It contains information for first-line service, field service support, and for
customer engineers. A substantial programming chapter is included. Appendix C contains a glossary of
terms used in this manual.

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 -  Integrated Circuit Descriptions

Appendix B -  Modem Control

Appendix C -  Glossary of Terms

Appendix D -  Automatic Flow Control

Appendix E ~  Installation Guide for the DHV11 Remote Distribution Panel Cabinet Kit
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CHAPTER 1
INTRODUCTION

1.1 SCOPE
Chapter 1 provides general information and specifications. It describes how the module can be configured,
and how it interfaces with the system bus and the serial data lines. Physical and functional descriptions are
also included. '
1.2 OVERVIEW
The DHV11 is an LSI-11/Q-bus option. All future references to the bus will be by the global term Q-bus.
The specific terms Q16, Q18, or Q22 will be used where needed to identify versions with 16-,18-,0r22-
bit addresses.
1.2.1 - General Description '
The DHV11 option is an asynchronous multiplexer which provides eight full-duplex asynchronous serial
data channels on Q-bus systems. The option can be used in many applications. These include data
concentration, terminal interfacing, and cluster controlling.
The main features of the DHV11 are as follows:

e Eight full-duplex asyrichronous data channels

o Direct Memory Access (DMA) or single-character programmed transfers on transmit

o Large 256-entry First-In-First-Out (FIFO) buffer for received characters, dataset status
changes, and diagnostic information

e RS-423-A/V.10/X.26 and RS-232-C/V.28 compatible

e Full-duplex point-to-point-or auto-answer dial-up operation

e Programmable split speed per line

. Total module throughput of 15000 characters per second

e QIl6, Q18, and Q22 bus compatible

e Automatic flow control of transmitted and received data

e Self-test and background monitor diagnostics

e Programmable test facilities

e Single quad-height module (M3104)

e Allfunctions are programmable, except for device address and vector selection which are done

by hardware switches on the module.

1-1



Enough modem control is provided on all eight channels to allow auto-answer dial-up operation over the
Public Switched Telephone Network (PSTN). Suitable modems to use this facility are the Bell models
103,113,212, orequivalent. The DHV11 can also be used for point-to-point operation over prlvate lines.
Modem control is'implemented by software in the host.

The module provides DMA or single-character transfers from the host system to the serial lines. A 256-
character FIFO buffer is provided for data received from the serial lines.

By using microcombﬁters (referred to as PROC 1 and PROC 2 in this manual), the DHV11 releases the
host system from many of the data handling tasks.

One 8051 microcomputer controls DMA and single-character transmissions from the host system to the -
DHYV11. A second 8051 controls four SC2681 Dual Universal Asynchronous Receiver Transmitters
(DUARTs) which carry out the serial/parallel and parallel/serial conversion of data.

The DHV11 carries ROM-based diagnostics which are executed independently of the host. A full range of
dlagnostlc programs is also available.

A green LED gives the GO/NO-GO status of the module. More detailed diagnostic information is also
made available to the host system via the FIFO buffer. Loopback test connectors are available for use with
the system-based diagnostics.

1/O addresses and interrupt vectors for the module are selected on two Dual-In-Line (DIL) switchpacks.
All other DHV11 functions and configurations are programmable. «

To prevent data loss at high throughput levels, the DHV11 can be programmed for automatic X-ON and
X-OFF operation.

1.2.2 Physical Description ‘
The option is based on a standard quad-height module (M3104). The layout of this module is shown in
Figure 1-1. The dimensions are 21.6 cm x 26.5 cm (8.51 inches x 10.44 inches).

The module is connected to the Q-bus via connectors A and B. J1 and J2 are connected to the
communications lines via BCOSL-xx cables and H3173-A distribution panels.

On some backplanes jumpers W1 (BIAK) and W2 (BDMG) extend the bus grant signals to the next
module slot via connectors C and D.

DIL switchpacks E58 and E43 select the device address and vector address of the module.
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ADDRESS ADDRESS AND
SELECT  VECTOR SELECT
E58 “ €43
/a3
W2 Wi
D c B8 A

BACKPLANE CONNECTORS
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M3104 Module
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1.2.3 Versions of DHVI1

To facilitate installation in different system packages, and to allow installation in non-specified cabinets,
the DHV11 module (DHV11-M) can be supplied with one of three cabinet kits. Except for the length of
the flat ribbon cables, the cabinet kits are the same.

DHV11-M is made up of the following;

e The module M3104
e This technical manual EK-DHV11-TM
e  Packaging.

The three cabinet kits are:

e CK-DHVI11-AA (21-inch cables); example of use, PDP-11/23S
e CK-DHV11-AB (12-inch cables); example of use, Micro/PDP-11
e CK-DHV11-AC (30-inch cables); example of use, PDP-11/23 PLUS

Each kit is made up of:

Two BCOSL-xx cables (see NOTES)

H325 line loopback connector

H3277 staggered loopback connector

Two H3173-A distribution panels (see NOTES)
Mounting bolts and washers for H3173-A.
Adapter plate (contained in CK-DHV1 1-AC)

NOTES

The H3173-A distribution panels provide noise
filtering and static discharge protection on the
communications lines.

BCOSL-xx cables are supplied in different lengths
for each kit. The kits are specified in Section 2.2.

DIGITAL does not supply a cabinet kit for
installing the DHV11 in non-FCC-compliant
cabinets.

The hardware is connected as in Section 1.2.5.

1.2.4 Configurations

Figure 1-2 shows some possible DHVI11 configurations. The position of the module on the bus
(backplane) determines its DMA and interrupt priorities. A guide to positioning is given in Section 2.4,
Any or all of the data channels can be connected to a terminal or to a data communications line.
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Figure 1-2 Example of DHV11 Configuration
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1.2.5 Connections
Figure 1-3 shows the connections for the DHV11. These include normal operating connections and test
connections. More detail is shown in Figure 2-3 in Section 2.

40 PIN BERG
CONNECTORS
CHANNELS
0-3
7
=
[ve}
sl [D
-
NG STAGGERED H3173-A
y - LOOPBACK DISTRIBUTION
o1 [B , TEST PANEL
Z IE CONNECTOR
J1 LA =
<
S 25 PIN D TYPE
= CONNECTORS
BCO5L-xx
CABLE CHANNELS
4-7
= = NORMAL CONNECTION H325
=p = TEST CONNECTION LINE
LOOPBACK TEST
CONNECTOR

NOTE: BCO5L:01 = 30.48 CM (12 INCHES)
BCO5L-1K=53.34 CM (21 INCHES)
BCOS5L-2F = 76.2 CM (30 INCHES)

RD1143

Figure 1-3 DHV11 Connections

1.3 SPECIFICATION
1.3.1 Environment Conditions
o  Storage temperature: 0°C to 66°C (32°F to 151°F)

o  Operating temperature: 5°C to 60°C (41°F to 140°F)
o  Relative humidity: 10% to 95% non-condensing
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1.3.2 Electrical Requirements

+5 V dc + or — 5% at 4.25 A (typical)
+12 V dc + or — 20% at 520 mA (typical)

Negative 12 V dc is generated by a Switched Mode Power Supply (SMPS) circuit on the DHV11. It has
the following specification:

_11.85 V dc + or — 7.25% at 400 mA (maximum)
Output ripple is 200 mV peak to peak at 36.7 kHz

Loads applied to the Q-bus are as follows:

Q-bus ac loads - 2.9 ac loads
Q-bus dc loads - 1.0dc loads

1.3.3 Performance

1.3.3.1 Data Rates — Each channel can be programmed to operate at one of a number of speeds. If
needed, the transmission and reception rates can be different (split speed). Table 1-1 shows the data rates
which are possible. The maximum rate per channel is 38400 bits per second (bits/s).

The eight serial channels are implemented with four DUART ICs (Integrated Circuits). Channels are

paired as follows: 0/1, 2/3, 4/5, 6/7. Because of the method of data rate generation, all transmit and
receive rates for a DUART channel-pair must be in the same group (A or B).

Table 1-1 DHVI11 Data Rates

Speed (Bits/s) Groups

50 A
75 B.
110 Aand B
134.5 A and B
150 B
300 Aand B
600 A and B
1200 Aand B
1800 B
2000 B
2400 A and B
4800 A and B

7200 A
9600 Aand B
19200 B

38400 A

Data rate selection is covered in Chapter 3 (Programming).
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1.3.3.2 Throughput ~ Each channel is capable of full-duplex operation at data rates of up to 38400
bits/s. The DHV11, however, cannot handle eight channels operating at this rate at the same time. Total
maximum throughput is also dependent on the application and configuration.

Maximum throughput:
Per channel (send) - 1000 characters per second in single-character transfer mode
2000 characters per second in DMA mode
(receive) - 4000 characters per second.

On any channel, the DHV11 can send at one of the above transmit rates and receive at 4000 characters
_per second at the same time.

Total (8 channels) - 15000 characters per second
NOTES

The DMA firmware cannot handle transmit data
faster than 2000 characters per second (19200
bits/s). If the transmit data rate is increased to
38400 bits/s, the duration of each character will
be halved but there will be gaps in transmission.

15000 characters per second is the sum of both
transmitted and received characters on all
channels. This throughput could support all
channels transmitting or receiving at 19200 bits/s,
or all channels transmitting and receiving at 9600

. bits/s. The above figures are based on a 7-bit
character with start bit, parity bit, and one stop
bit.

1.4 INTERFACES

1.4.1 System Bus Interface

The M3104 module will connect directly to the Q-bus via connectors A and B. To make the module
compatible with backplanes which have Q-bus on C and D also, two jumpers (W1 and W2) are provided.
The use of these jumpers is described in Section 2.3. Backplane signals, together with pin details, are listed
in Table 2-3. .
1.4.2 Serial Interfaces

1.4.2.1 Interface Standards — The DHV11 provides interface signals which conform to a subset of
the EIA/CCITT standard RS-232-C/V.24. The electrical characteristics conform to EIA/CCITT
standards RS-232-C/V.24 and RS-423-A/V .28 (unbalanced interface). The interface is compatible with
X.26/V.10 standards but does not comply with the slew rate requirements.

Connections to the external equipment are via 25-pin male subminiature D-type connectors, as specified
for RS-232-C.



By means of suitable cables and connectors (not supplied or supported by DIGITAL) the channels can be
made compatible with the following:

1. Subset of EIA interchange standard RS-449
2. EIA electrical standard RS-422 (balanced).

NOTE
Even when RS-422 is implemented; RS-423-A

cable length/data rate recommendations should
be followed.

' The distribution panel does not support split
grounds.

Table 1-2 shows RS-232-C/V.24/RS-449 signal relationships, and pin connections for the male
subminiature D-type connectors.

Table 1-2 EIA/CCITT Signal Relationships

Signal D-Type RS-232-C  Circuit Circuit
Name Pin CCITT V.24 RS-449
Protective Ground (GND) 1 AA
Signal Ground (SIG GND) 1 AB 102 SG
Transmitted Data (TXD) 2 BA 103 SD
Received Data (RXD) 3 BB - 104 RD
Request to Send (RTS) 4 CA\§ 105 RS
Clear to Send (CTS) 5 CB 106 CS
Data Set Ready (DSR) 6 cc 107 DM
Data Terminal Ready (DTR) 20 CD 108/2 TR
Ring Indicator (RI) 22 CE 125 IC
Data Carrier Detect (DCD) 8 CF 109 RR
NOTE N

¥
The backward channels listed below are not
supported. However, by using another channel
for this function, and by connecting a suitable
cable (H1200 or H1201 for example), backward
channel operation is possible.
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Circuit No. Function

118 Transmitted backward channel data

120 ‘Transmit backward channel line signal

119 Received backward channel data

121 Backward channel ready

122 Backward channel received line signal detector

1.4.2.2 Serial Data Format — Serial characters are made up of a coded sequence of bits which are
enclosed between a start and a stop signal. The start signal is always 1 bit long but the stop signal is
programmabile to 1, 1.5, or 2 bits. The duration of a bit is dependent on the selected data rate.

Character codes may be 5, 6, 7, or 8 bits long, optionally followed by a parity bit. Parity can be
programmed as even, odd, or no parity. ‘

'On serial data channels controlled viathe DHV11, the data line is held marking when inactive. Transfer of
~ each character begins with a start bit (space) and ends with one or more stop bits (mark).

Figure 1-4 shows the reception of an 8-bit character with parity. The Least-Significant Bit (LSB) of the
character code is transmitted first. If another character is not ready for transmission, the line will stay
marking. The figure shows 1, 1.5, and 2 stop bits.
NOTE

This description applies to signals at the DUART

pins. Signals measured on the interchange circuits

will have the opposite polarity to those shown.
The data rate clock which times the serial data, is 16 times the programmed data rate. Arrows show when
the bits are tested for polarity.

8 DATA BITS

MARK + )

SPACE —

T P BITS *
START BIT LSB FIRST MSB LAST PARITY BIT STO S

RD1144

Figure 1-4 Sgrial Character Format
The DHV11 allows the following serial character formats:

e Characters of 5, 6, 7, or 8 bits with or without parity and with 1 stop bit
Characters of 6, 7, or 8 bits with or without parity and with 2 stop bits
Characters of 5 bits with or without parity and with 1.5 stop bits.
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SYSTEM BUS (Q22 OR LSH 1)

1.4.2.3 Line Receivers — The serial line receivers used in this module are 9637AC or equivalent.
They convert the EIA input signals to TTL levels suitable for the DUARTS.

Signals are inverted by the receivers.

-

1.4.2.4 Line Transmitters — The serial line transmitters used in this module are 9636AC or
equivalent. They convert TTL level signals from the DUARTS to EIA levels on the data lines.

Signals are inverted by the transmitters.

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

bl el i

The characteristics of the line transmitters and receivers
The characteristics of the serial cable (or link)

The length of the cable
Noise (interference) which affects the line.

A ‘speed against distance’ table for typical conditions is provided in Section 2.6.6.
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1.5 FUNCTIONAL DESCRIPTION

1.5.1 Control Function
In the DHV11 ‘module (Figure 1-5), data is transferred by three methods:

1. By DMA. Blocks of data are transferred from system memory to the serial interface. DMA data
is routed via the bus receivers, PROCI1, the RAM, and PROC?2. :

2. Inthe non-DMA mode, single characters can be transferred from the host system to the serial

interface. The route for single characters is via the bus receivers, the RAM, PROCl the RAM,
and PROC?2.

3. Single characters can be transferred from the serial interface to the host system. The route for
received characters is via PROC2, the FIFO buffer, and the bus drivers.

At the center of the control section is a 1 K-word RAM. By writing control words to registers in the RAM,

the host can indirectly configure and command the module. The host can also write data bytes to registers
in the RAM.

Two microcomputers (PROC 1 and PROC 2), which contain their own programs in internal ROM, scan
the RAM in order to detect a new configuration, or data to be transferred. They also write status
information to the RAM, which can then be read by the host.

PROC 2 configures the DUARTS as instructed, and transfers transmit and receive data between the
RAM and the DUARTS. Received characters are written to FIFO addresses provided by FIFO control.

Among other functions, PROC 1 controls DMA actions. Using DMA information provided by the host, it
starts DMA circuits which control each DMA transfer. PROC 1 keeps track of DMA addresses and
character count, and reports to the host when the block has been transferred.

Both microcomputers execute background diagnostics when not busy with other tasks.

1.5.2 Q-Bus Interface v

The DHV11 module is considered by the host system as a number of I/O ports. The bus drivers and
receivers recognize DHV11 addresses and allow the host to access the FIFO buffer and the registers.
When the FIFO buffer is being read, FIFO control provides the read addresses.

Standard DIGITAL LSI protocol, interrupt, and DMA integrated circuits (ICs) control the interface.

Module address switches are connected to comparators in the bus driver/receiver ICs. When an I/O

address from the host is the same as the address on the switches, the DHV11 responds to the host. On’

receiving the response, the host proceeds with the transaction.

Vector address switches are also connected to the bus drivers. These allow the DHV11 to supply two
interrupt vectors (transmit and receive) to the host during an interrupt acknowledge sequence.

1.5.3 Serial Interfaces

Eight full-duplex serial interfaces are provided by four DUARTS. These ICs, controlled by PROC 2, are
configured as needed by the host system. They carry out the serial/parallel and parallel/serial conversion.
When a received character is assembled PROC 2 is interrupted.

The status of modem control lines for each channel is polled by PROC 2. If programmed to do so, the

DHV11 will report changes of modem status to the host. Such reports are made via the FIFO buffer and
the device registers.
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CHAPTER 2
INSTALLATION

2.1 SCOPE

This chapter contains information on how to prepare and install the DHV11 option. It contains sections
on the following:

Device and vector address selection
Rules for backplane positioning
Recommended cables

Test connectors

Floating address and vector assignment
Testing after installation.

2.2 UNPACKING AND INSPECTION

There are a number of versions of the DHV11, all of which are based on the module kit DHV11-M. This
may be ordered with one of the three cabinet kits listed below. Examine all parts for physical damage.
Report damaged or missing items to the shipper and the DIGITAL representative.

DHV11-M M3104 + EK-DHV11-TM .
(field upgrade base option)

DHV11-AP System integrated DHV11
(DHV1 I-M + appropriate cabinet kit)

Field Upgrade Cabinet Kits

CK-DHVI11-AA PDP-11/23S systems -

CK-DHVI11-AB MicroPDP-11 and MicroVAX systems

CK-DHVI11-AC PDP-11/23+ systems

Contents l :
H325 Single line loopback 1|11
H3277 Staggered loopback 11111
H3173A 4-line 25-way distribution panel 2 122
BCO5L-1K 40-way ribbon cable, 21 inch 2
BCO05L-01 40-way ribbon cable, 12 inch 2

BCO5L-2F 40-way ribbon cable, 30 inch
74-28684-01 Adapter plate

90-06021-01 Boit

90-06633-00 Washer

oo
co 00
o0 00
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2.3 INSTALLATION CHECKS

2.3.1 Address Switches

The device address for the DHV11 is set on switchpacks ES8 and E43. The location of these switchpacks

is shown in Figure 2-1. Figure 2-2 shows the method of setting the device address on the switchpacks. The
example shown is for a Q22-bus address of 17760440g.

From the information contained in Figure 2-2 it can be seen that switches 5 and 8 on switchpack E58 must
be set to ON for the example shown.

—% 5

[ 11 | L | ]
1 ]y —1
JUMPERS W1 AND W2 ARE REMOVED FOR TYPE H9276

AND H9273 BACKPLANES AND INSTALLED FOR TYPE
H8275 AND H9270 BACKPLANES

ES8[J[]E43

B R

RD2342

Figure 2-1 Location of Switchpacks

Use the following method to set the device address.

1. Define the octal address. This may or may not be the factory default, and will depend upon what
other devices are contained within this system configuration. Refer to Table 2-4 for information
on floating device address assignments.

2. Convert the octal address to a binary bit pattern. You can write this pattern on Figure 2-2, in the
blank character line left for this purpose.

3. Relate the binary address to the switches on the switchpacks, and set switches to ON where
they relate to binary 1.
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1 2 3 4 5 6 7 8 1
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—
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1 1 0O |=¢6
1 1 11=7

Figure 2-2 Setting the Device Address

2.3.2 Vector Switches

During an interrupt acknowledge sequence, the DHYV11 returns a 7-bit interrupt vector to the host. The six
high-order bits of this vector are derived from the settings of the last six switches of switchpack E43. The
location of this switchpack is shown in Figure 2-1. Figure 2-3 provides an example of these switches set to
an address of 300g. From the information in Figure 2-3 it can be seen that switches 4 and 5 must be set to
ON for the example shown.



You can use the following method to set up the vector address.

1. Define the octal address. This may or may not be the factory default. Refer to Table 2-5 for
information on ﬂoating vector address assignments.

2. Convert the octal address to a binary bit pattern. You can write this pattern on Flgure 2-3inthe
blank line left for thls purpose.

3. Relate the binary address to the switches on the switchpack, and set switches to ON where they
- relate to binary 1.

PART OF
LEGEND SWITCHPACK E43

D = SWITCH OFF (binary 0O)

EXAMPLE
. = SWITCH ON (binary 1) iES.Ig(I)NG

T 1 I I}
. INTERPRETED - | | | | | | DECODED
AS ALL ZEROES I | | 1 | | | BY DEVICE
| | [ | | r >
SEE NOTE
BIT No. 15|14 |13 |12 ] 11]10]|09]08|07|06]05]04]|03]02]01}00
— L )L ! J — J J L )
VECTOR 0 0 0 \ / 0
ADDRESS: \ ’
BOTH GROUPS IDENTICAL
\ /'
\
\N/
——
NOTE:
o] O oO|=0
USE THE BLANK ROW TO o]o 11=1
PENCIL-IN THE ADDRESS 0 1 0|=2
PATTERN YOU NEED 0 1 11=3
1 0 0 |=4
_ON SWITCHPACK E43 1 ] 11]1=5
SWITCH 2 IS NOT USED 1 1 0 |=6
1 1 11=7

RD2255

Figure 2-3 Setting the Vector Address

2.3.3 Backplane

2.3.3.1 Connection to the Q Bus-The DHV11 interfaces with the system via the Q-bus. The physical
connection is made via the A, B, C, and D edge connectors on the module.

Bus signals, their categories, functions, and pin designation are listed in Table 2-1.



Table 2-1 DHVI11 Bus Connections

Category Signal Function Pin Number
Data/Address BDALO.L - 1.L Data/Address Lines AU2 - AV2
o BDALIL.L - 15.L BE2 - BV2

BDAL16.L - 17.L ACl1 - AD1
BDALI18.L - 21.L BC1 - BF1

Data Control BDOUT.L Data Output Strobe AE2

' BRPLY.L Reply Handshake AF2
BDIN.L Data Input Strobe AH2
BSYNC.L Synchronize Strobe AJ2
BWTBT.L Write Byte Control AK2
BBS7.L I/O Page Select AP2

Interrupt Control BIRQ.L Int. Req. Level 4 AL2
BIAKIL Int. Ack. Input AM2
BIAKO.L Int. Ack. Output AN2

DMA Control BDMR.L DMA Request AN1
BDMGI.L DMA Grant Input AR2
BDMGO.L DMA Grant Output AS2
BSACK.L Bus Grant Acknowledge BNI1

System Control BINIT.L Initialization Strobe AT2

Power Supplies +5V DC Volts AA2 - DA2
+12V DC Volts BD2

Grounds GND Ground Connections AC2 -DC2
GND . Ground Connections ATl - DT1
GND Ground Connections AJl - BJ1
GND Ground Connections AM1 - BM1

2.3.3.2 Bus Grant Continuity Jumpers — Backplanes suitable for DHV11 fall into two groups:

Q/CD -
QQ -

In Q/CD backplanes, bus grant signals pass through each installed module via the A and B connectors of

each bus slot.

Q/Q backplanes are designed so that two dual-height options can be installed in a quad-height bus slot.

The Q-bus lines are routed as follows:

first slot
first slot
second slot
second slot

Q-bus on A and B connectors, user-defined signals on C and D
Q-bus on A and B, and C and D connectors.

and so on.



' ’Li\’\nes AM2, AN2, CM2, and CN2 (BIAK) and AR2, AS2, CR2, and CS2 (BDMG) carry the bus grant
signals. Figure 2-4 uses BIAK as an example of bus grant routing. The same method is used for continuity
of BDMG. ’

Q/Q BACKPLANE Q/CD BACKPLANE
—_—————— - ———n W1 EXTENDS : = |
| DUAL ! | BIAK | |
MODULE CN2 CN2
l CNzT_—'—- ) f
| | l‘/SHORT-CIRCUIT
F INSTALLED
oD | |INTERRUPT oD | wi |
CONTROL l
| : I |
| |
M2 cm2 I cM2 |
L} -— | | :
I | |
e e
| | | M e | | AN2 |
| AN2 | T_l'_ T_-_'_
! !
INTERRUPT # I | nTermuPT INTERRUPT{ | INTERRUPT| |
AB | | conTroL : | |conTroL : Y AB I |conTroL | Y | |controL | Y
: | | | : | | I I
BIAK AMz | amz b= BIAK AM2 | AM2 | o
" buaL QUAD AM2 | DUAL | QUAD { AM2
L _Mobue | | _Mooue _| L _Mooute | L _MODULE |
sLoT sLoT SLOT SLOT

e— B AC KPLAN E
——— MODULE WIRING
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Figure 2-4 Bus Grant Continuity

Each dual-height module will extend the continuity of bus grant signals BIAK and BDMG to the next
module.

If a quad-height option is installed, jumpers perform the grant continuity function of a dual option installed
on C and D. '

Therefore, with a Q/Q backplane, W1 and W2 should be installed. H9275 and H9270 are examples of
this type of backplane. '

In a Q/CD backplane, pins CM2, CN2, CR2, and CS2 are available for user-defined signals. Therefore
W1 and W2 must be removed. H9276 and H9273 are examples of this type of backplane.

24 PRIORITY SELECTION }
The DHV11 uses the BIRQ4 line to request interrupt service. It does not monitor any of the higher-level
interrupt request lines. Because of this, both the interrupt request and DMA (non-processor request)
priorities of the DHV11, are selected by the position of the DHV11 on the bus.

The bus (backplane) position may be a compromise between DMA and interrupt priority requirements.
As a general rule, DMA request priorities should be considered first, and then interrupt (bus) requests.
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2 4.1 DMA Request

DMA request priority is usually selected on a basis of throughput. The faster devices (higher throughput)
will usually have priority over slower DMA devices; for example, disk, tape, and then communications
devices. This is because a fast device will usually reach an overrun/underrun condition sooner than a
slower device. -

The simple approach can be further complicated by hardware buffering in the device. For example, a disk
controller may read a full sector of information into a hardware buffer. It may then raise a DM A request to
_ move the data to system memory. If the request is not serviced immediately, there is no danger of data loss.
However, a magnetic tape unit or a communications device without buffering may need to be serviced
quickly. In this case the slower unit might be serviced first. This method of priority selection could, of
course, reduce disk throughput.

The system designer should consider the following four factors in determining DMA priorities:

Device average service time

Maximum wait time to be allowed (before loss of data)
Average time between DMA requests

Slack time.

b=

Using the above parameters, the system designer should assume that all DMA requests are made at the
same time. He should then check that his selected priority sequence does not violate the parameters of any
DMA device.

If there is only one DMA device in the system there is no DMA contention. The device’s position on the
bus will be determined by its interrupt (BIRQ) priority.

NOTE

If the system memory needs refresh cycles via the
- bus, these should be considered as DMA requests.

2.4.2 Interrupt Request

Interrupt requests have four levels of priority. The lowest is Level 4 and the highest is Level 7. Requests-
are made on bus interrupt request lines BIRQ4 to BIRQ7 To avoid. contentlon, lower-prlorlty devices
usually monitor the higher request lines.

Within any priority group, priority is decided by backplane position. The most time-critical interrupts
must be nearer the CPU.

There are two common types of configuration for devices which need interrupt service:

1. The position-independent configuration
2. The position-dependent configuration.

In the position-independent configuration, devices of different priority groups can be placed anywhere in
the backplane.

In the position-dependent configuration, devices of different priority groups are positioned in descending
order of priority from the CPU.

Because the DHV11 is a Level 4 device which does not monitor higher request lines, it must be positioned
after all devices that do. Therefore DHV11 priority is position dependent in either configuration.
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By assuming that all interrupts are raised at the same time, the system designer can check his priority
sequence as for DMA requests.

2.5 MODULE INSTALLATION
Once the backplane position of the DHV11 has been defined, the module can be installed and the

backplane checked with a testmeter.
CAUTION
Switch off power before inserting or removing

modules. Be careful not to snag module components
on the card guides or adjacent modules.

PIN A
40 PIN BERG
CONNECTORS

B DF
A CE -

S~ 7

CHANNELS
/// Ny !%/ 0-3
/ Al A, PRINTED
RED LINE \"‘]l ON PCB
_ — — TOA
8
@ N
- —~
= NN RepLine
g H3277 N oA
R STAGGERED =3 H3173-A
N LOOPBACK DISTRIBUTION
< TEST =3 |[J2 PANEL
= CONNECTOR 7178
g / ﬂ/
% ~ //
2 \\ - / 25 PIN D TYPE
@ W _ 7 RED LINE CONNECTORS
\\\ - TO A
\§\<\ SH7ANNELS
NS /.
_ SES——
= = NORMAL CONNECTION Se== H325
= = TEST CONNECTION LINE
LOOPBACK TEST
CONNECTOR

NOTE: BCO5L-01 = 30.48 CM (12 INCHES)
BCO5L-1K=53.34 CM {21 INCHES}
BCO5L-2F = 76.2 CM (30 INCHES)

RD1540

Figure 2-5 DHVI11 Installation
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3.
4.

Connect the BCO5L cables to J1 and J2. Figure 2-5 shows how the parts of the option connect

together.

Install the module in its correct backplane position as defined in Section 2.4.

Check that +5 V is present between AA2 and ground.

Check that +12 V is present between BD2 and ground.

2.6 CABLES AND CONNECTORS

2.6.1

Distribution Panel

Each H3173-A distribution panel adapts one of the DHV11’s berg connectors to four subminiature D-
type RS-232-C connectors. Noise filtering is provided on each pin of the RS-232-C connectors. This
reduces electromagnetic radiation from the cables. It also provides the logic with some protection against

static discharge.

Figure 2-6 shows the layout and Figure 2-7 shows the circuit. There is no CCITT equivalent of EIA
circuit AA (protective ground). The 0-ohm link W1 can be removed to disconnect this circuit as needed.

Table 2-2 is for two distribution panels. Information in parentheses applies to channels 4 to 7.

8.38cm (3.30in)

nL_'l‘

—_—
§if | of
<lS !

!\ _
<
2
~
o p(

y

r

R ——

_ 2.62cm |

(1.031in)

5.24cm (2.062in)

6.60cm (2.60in)

METAL PLATE

FILTERED D-TYPE (x4)

| SCREWLOCK (x8) bCB
i ./
)) J1 [: _ THREADED

Y S—

. INSERT (x4)
— || ——FOR6-32
- - - BOLT -
[ 90-06021-01
2]
.
FO W1
[ iy |
J3 [
E ™

- - *J

R

NOT DRAWN TO SCALE

Figure 2-6 H3173-A Layout
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The following is an example of the use of Table 2-2.

Signal TXDO is the Transmitted Data line for channel 0. Its CCITT circuit number is 103. Itis connected
to J5 pin B on the H3173-A for channels O to 3.

Signal TXD4 is the Transmitted Data line for channel 4. Its CCITT circuit number is 103. Itis connected
to J5 pin B on the H3173-A for channels 4 to 7.

Jb J1 Jb J3
KA\ SIGNAL GROUND 7 ™ 1

- ) *
5 TRANSMIT DATA 0/4 g Y | DATA CARRIER DETECT 2/6 g
g RECEIVE DATA 0/4 2 | DATA SET READY 2/6 g

2 DATA TERMINAL READY 0/4 2.0 7'
5 RING INDICATOR 0/4 2'2 B-.B REQUEST TO SEND 2/6 g
; CLEAR TO SEND 0/4 45 C.C CLEAR TO SEND 2/6 2
g REQUEST TO SEND 0/4 g D.D RING INDICATOR 2/6 2'2
% £ _| DATA TERMINAL READY 2/6 2’0
K| DATA SET READY 0/4 g | RECEIVE DATA 2/6 3
g DATA CARRIER DETECT 0/4 f H.H TRANSMIT DATA 2/6 g
; J.J SIGNAL GROUND z
J2 J4
M SIGNAL GROUND 7 ;
Q TRANSMIT DATA 1/5 % K‘K DATA CARRIER DETECT 3/7 g
i RECEIVE DATA 1/5 3 L’L DATA SET READY 3/7 g

g DATA TERMINAL READY 1/5 2} M.M
i RING INDICATOR 1/5 2.2 N& REQUEST TO SEND 3/7 i
I CLEAR 7O SEND 1/5 '5 lf CLEAR TO SEND 3/7 g
2 REQUEST TO SEND 1/5 g Fﬁ RING INDICATOR 3/7 2'2
\./ S=S DATA TERMINAL READY 3/7 2'0
Vé/ DATA SET READY 1/5 g TeT RECEIVE DATA 3/7 g
>'< DATA CARRIER DETECT 1/5 g Ug TRANSMIT DATA 3/7 %
'1 Vo/| SIGNAL GROUND z

NSy N\

-0—o—
il w1
— PROTECTIVE GROUND

RD1147

Figure 2-7 H3173-A Circuit Diagram
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Table 2-2 H3173-A Connections

Signal Name Circuit No. JS Pin No.
SIG GND 0(4) 102 1-A (2-A)
TXD0(4) Transmitted Data 103 1-B (2-B)
RXDO0(4) Received Data 104 1-C (2-C)
DTRO(4) Data Terminal Ready 108/2 1-D (2-D)
RIO(4) Ringing Indicator 125 1-E (2-E)
CTS0(4) Clear to Send 106 1-F (2-F)
RTS0(4) Request to Send 105 1-H (2-H)
DSRO0(4) Data Set Ready 107 1-K (2-K)
DCDO0(4) Data Carrier Detected 109 1-L (2-L)
SIGGND 1(5) 102 1-M (2-M)
TXDI(5) 103 I-N (2-N)
RXDI1(5) 104 1-P (2-P)
DTRI1(5) 108/2 1-R (2-R)
RIL(5) 125 1-S (2-S)
CTS1(5) 106 1-T (2-T)
RTS1(5) 105 1-U (2-U)
DSRI(5) 107 1-W (2-W)
DCDI1(5) 109 1-X (2-X)
DCD2(6) 109 1-Y (2-Y)
DSR2(6) 107 1-Z (2-2)
RTS2(6) 105 1-BB (2-BB)
CTS2(6) 106 1-CC (2-CC)
RI2(6) 125 1-DD (2-DD)
DTR2(6) 108/2 1-EE (2-EE)
RXD2(6) 104 1-FF (2-FF)
TXD2(6) 103 1-HH (2-HH)
SIG GND 2(6) 102 1-JJ (2-17)
DCD3(7) 109 1-KK (2-KK)
DSR3(7) 107 1-LL (2-LL)
RTS3(7) 105 1-NN (2-NN)
CTS3(7) 106 1-PP (2-PP)
RI3(7) 125 1-RR (2-RR)
DTR3(7) 108/2 1-SS (2-SS)
RXD3(7) 104 I-TT (2-TT)
TXD3(7) 103 1-UU (2-UU)
SIG GND 3(7) 102 1-VV (2-VV)
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2.6.2 Staggered Loopback Test Connector H3277
(See Figure 2-8.) The H3277 test connector is used during diagnostic tests. It allows all channels to be
tested. Using this connector, you can trace a channel fault to one of two channels.

J J2
8 TXDO j * TXD4 5
- RXD2 RXD6 -
HH TXD2 + { TXD6 i
c RXDO RXD4 c
o DTRO DTR4 o
Y
o0 RI2 RIG .
7 DSR2 DSR6 .
- DTR2 DTR6 -
. RIO RI4 .
« DSRO DSR4 K
H RTSO RTS4 .
cc CTS2 CTS6 cc
v DCD2 DCD6 v ———
BB RTS2 RTS6 -
S 5
. CTSO CTS4 . g 2
DCDO DCD4 S 2
L L = =
@] o
N TXD1 TXDS N S o
(&) (&)
] & i
- RXD3 RXD7 T e u
z z
uU TXD3 + + TXD7 uU = z
< <
> RXD1 RXDS b
R DTR1 DTR5 R ~— L
| J1 J2
AR RI3 RI7 AR
DSR3 DSR7 PHYSICAL ARRANGEMENT
LL LL
ss DTR3 DTR7 ss
S RN RIS S
W DSR1 DSR5 W
U RTS1 RTS5 U
op CTS3 CTS7 op
KK DCD3 DCD7 KK
NN RTS3 RTS7 NN
T CTS1 CTS5 T
x DCD1 DCD5 x
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Figure 2-8 Staggered Loopback Test Connector
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2.6.3 Line Loopback Test Connector H325 '
This connector is shown in Figure 2-9. It can be used during diagnostic tests to trace a fault to a single
channel.

CCITT No. NAME PIN

24
NOT USED —— ™

15
NOT USED

17
NOT USED

NOT USED — ™

NOT USED —————
Wi
103 TXD > L

104 RXD ) [O@D Cj

105 RTS — ™

106 CTS

109 pcb ———— H325

NOT USED 14 PHYSICAL ARRANGEMENT

107 DSR jv\” W1 IS PERMANENTLY IN

108.2 oTR 22 . FOR DHV11 TESTING

125 RI 22 |

CONNECTIONS

RD1149

Figure 2-9 Line Loopback Test Connector

2.6.4 Null Modem Cables

Null modem cables are used for local RS-232-C connection. Because of Federal Communications
Commission (FCC) regulations, the cable specifications for the United States and Canada are different
from those for non-FCC countries. Other countries may also have similar ElectroMagnetic Interference
(EMI) control regulations. EMC/RFI shielded cabinets (see glossary) are now available for systems
which conform to FCC requirements.



Recommended null modem cables are as follows:

1. BC22D (for EMC/RFI shielded cabinets)

e Round 6-conductor fully shielded cable to FCC specification
e Subminiature 25-pin D-type female connector moulded on each end

e Lengths available:

BC22D-10
BC22D-25
BC22D-35
BC22D-50
BC22D-75
BC22D-A0
BC22D-B5

2. BCO3M

!

{

3.1 m (10 ft)
7.62 m (25 ft)
10.72 m (35 ft)
15.24 m (50 ft)
22.9 m (75 ft)
30.48 