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GENERAL DESCRIPTION

1.1 INTRODUCTION
The DMF32 is an intelligent VAX family DMA UNIBUS controller that supports a

combination of 1/O devices, including the following (see Figure 1-1):
— v

¢ Eight asynchronous lines

b ¢ One synchronous line

* One DMA tine printer interface or one enhanced DR11-C functional parallel

- 1O port
VAX DMF32
e SYSTEM
L UNIBUS
PRINTER
; ASYNC | SYNC |- — — -]
PARALLEL
INTERFACE
]
5 -]
' 8 ASYNC LINES
o B} EXTERNAL 1 E;EEST!%ER
B LINESO & 1 MODEM | BE‘;CE
FOR REMOTE
= TERMINALS
, J 1 EXTERNAL
MODEM
L
LP32
] LINE PRINTER
LINES 2.7
FORLOCAL | NETWORK
TERMINALS EXTERNAL — COMM
MODEM F
e ACILITY
[
TR-8584
o Figure 1-1 DMF32 Overview Block Diagram




2 GENERAL DESCRIPTION

1.1.1 Asynchronous Multiplexer

The asynchronous multiplexer supports eight transmit and eight receive lines.
Each pair of lines (one transmit and one receive) can be programmed to operate
at one of 16 baud rates ranging from 50 bps to 19.2 Kbps. Both line 0 and line 1
have split-speed capability and full modem control. The asynchronous multiple-
xer also supports the auto echo function.

Transmission can be selected for DMA or SILO operation. In SILO mode, each
line transmits characters from its own 32-character buffer. These buffers are
loaded under host software control. In DMA mode, a transmit line transmits
characters from the main memory location specified by the buffer address and
character count.

All eight lines share a 48-character receive silo. There is a programmabile silo
timeout period for the receive silo.

"~ An interrupt can be generated under one of the following conditions:
* Sixteen characters have entered the silo

s The silo has been non-empty for a time greater than a programmable
timeout period. This timeout period can be set to zero.

The asynchronous lines are connected either to data terminal equipment (DTE)
or data communications equipment (DCE) via standard EIA RS-232-C 25-pin
connectors. The signal levels of the asynchronous multiplexer are RS423 com-
patible (1 second rise time).

1.1.2 Synchronous Interface

The synchronous interface is a single-line DMA communications device with full
modem control (EIA RS-232-C/CCITT-V.28). The signal levels of the synchro-
nous interface are RS423 compatible (1u second rise time). The DMA transfers
are double buffered; that is, both the transmitter and receiver have two sets of
byte count and buffer address registers.

The synchronous interface supports various bit-oriented protocols (SDLC and
HDLC) and byte-oriented protocols (DDCMP). The synchronous line can frame
the messages, generate and check CRC, and DMA these messages to and from
host memory. The host-level software performs ali message acknowledgments
and higher level network functions. '

fro—
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Running the GEN BYTE protocol (general byte-oriented synchronous) allows
the synchronous interface to implement any byte-oriented protocol. The GEN
BYTE protocol uses a straight transfer of data between main memory and the
synchronous interface. The host-level software handles the protocol-specific
functions.

The synchronous interface has modem control. The modem fines conform to
EIA RS-232-C/CCITT-V.24 specifications for speeds up to 19,200 bits per sec-
ond. The synchronous interface is connected to DTE or DCE via the standard
25-pin Cinch connector. Direct connection to another synchronous interface
can be done via a null medem cable.

When using the DMF32 crystal-controlled baud rate generator, the synchro-
nous line can transmit at one of sixteen different programmabie speeds. With
external clocking, any transmit or receive bit rate up to 19.2 kbps can be used.
The receiver uses an external clock originating from the modem, except during
maintenance testing.

1.1.3 Line Printer Interface
The DMA line printer operates with the LP32 family of printers. This interface
also supports low-level formatting functions.

1.1.4 Parallel Interface

This 16-bit parallel interface is an enhanced DR11-C functional interface. It can
also support SILO mode (half-duplex) or double-buffered DMA (half-duplex).
Since the line printer interface and the parallel interface share hardware, both
interfaces cannot be used concurrently.

1.2 PHYSICAL DESCRIPTION

The DMF32 consists of a single hex-size peripheral controller (SPC) module, an
8.25-inch X 4-inch distribution panel, and three 40-pin shielded BCO6R flat
cables. The three BCO6R cables connect the singie hex module to the distribu-
tion panel via standard Berg connectors. Refer to Figure 1-2 for the DMF32
components.

The distribution panel has eleven Cinch connectors. Eight connectors are for
the eight asynchronous lines, one connector is for the synchronous line, and
two connectors are for the parallel port. The distribution panel also has three
10-position DIP switch packs.
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Figure 1-2 DMF32 Components

1.2.1 DMF32 Configurations
The DMF32 is available in three different options; each is designated by two
letters (AA, AB, or AC). These options are defined in the following paragraphs.

REAR VIEW

TK-BE4E

1.2.1.1 DMF32-AA Option ~ The DMF32-AA option is used in the VAX-11/730
system packages. Table 1-1 lists the contents of this option.
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Table 1-1 DMF32-AA Options

Quantity Part Number Description

1 M8396 Hex module

3 BCO6R-7 40-conductor cable

1 70-18754-00 Distribution panel assembly

1 H3248 ‘ Single-line loopback

1 EK-DMF32-UG DMF32 User’s Guide

1 MP01271 DMF32 Field Maintenance Print Set

1.2.1.2 DMF32-AB Option - The DMF32-AB option is used in the BA11-KW
expander cabinets. This option is identical to the DMF32-AA except that it has
three BCOBR-10 cables instead of three BCO6R-7, and contains the additional
items listed in Table 1-2.

Table 1-2 DWF32-AB Option Additional Contents

Quantity Part Number Description

1 74-27040-01  H9544-SJ frame, /O non-shielded

4 90-09700-00 Screws, Sems Truss Phillips

4 90-06664-00 Washer, flat 38T

4 80-07786-00 Nut, U-nut Retainer (.240 inside diameter)

1.2.1.3 DMF32-AC Option ~ This option is identical to the DMF32-AA except
that it has three BCO6R-12 cables instead of three BCO6R-7 cables.

1.2.2 Test Connectors

The H3248 and H3249 test connectors, shown in Figure 1-3, are used with the
DMF32. Only the H3248 test connector is included in the DMF32 options. The
H3248 plugs into the distribution panel to loop back data and modem signals on
a single line. The H3249 test connector connects to the M8386 module via the
three BCOBR cables. This arrangement provides staggered turnaround of the
data and modem lines, testing both the M8396 module and cables.
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Figure 1-3 DMF32 Test Connectors

1.3 GENERAL SPECIFICATIONS

This section provides the information on the necessary environment, power
specifications, device functional specifications, and performance parameters.

1.3.1 Environment

Table 1-3 lists the environment specifications for the DMF32.

Table 1-3 Environmental Specifications

Environment

Specification

Class B Eavironment

Operating Temperature

Relative Humidity

Cooling

Heat Dissipation

10C (50°F) to 40C (104°F)

Where maximum temperature is reduced 1.8°C per
1000 meters (1°F per 1000 feet) of altitude

10% to 90% with a maximum wet bulb of 28°C (82°F)
and a minimum dewpoint of 2°C (36°F)

11 cubic feet per minute

175 BTU per hour
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1.3.2 Power Specifications
The SPC slot the DMF32 is plugged into prowdes the power for the DMF32.
The electrical requirements are as follows:

8.0 amperes @ +5 Vdc
0.5 amperes @ +15 Vdc
0.5 amperes @ —15 Vdc

1.3.3 UNIBUS Loads
The DMF32 is equivalent to 1 dc UNIBUS load.

The DMF32 is equivalent to 6 ac UNIBUS loads broken down as follows:

MSYN 23  acloads
SSYN 22 ac loads
BBSYN 55 ac loads

1.3.4 DMF32 Functional Parameters ,
Tables 1-4 through 1-7 list the functional parameters for the devices of the
DMF32.

Table 1-4 = Synchronaus Fmﬁonat Parameters

Parameter mscﬁpﬁan

DMA Transfer Double-Buffered

Protocols Supported DDCMP, BI-SYNC, HDLC, GEN BYTE

Protocol Functions Bit stuffing, bit removal, cyclic redundancy
check generation and recognition, framing
messages

Modem Lines ElA RS-232-C/CCITT-V.24

Data Rates 800, 1200, 1760, 2152, 2400, 4800, 9600 and
19200 bits per second using internally generat-
ed transmit clock
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Table 1-5 Asynchronous Functional Parameters

Parameter Description

Operating Mode Full-duplex or half-duplex

Data Format Asynchronous, serial by bit, one start bit, and 1 or 2
stop bits provided by the hardware under program
control.

Character Size 5, 6, 7, or 8 bits, program-selectable. (Does not

include the parity bit.)

Parity Parity is program-selectable. There can be odd,
even, or no parity. If parity is selected, a parity bit is
added to the character in the MSB position.

Order of Bits Transmission/reception low-order bit first

Data Rates 50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 2000,
2400, 3600, 4800, 7200, 9600, and 19200 bits per
second

Split Speed Line 0 and line 1 only

Full Modem Control Line 0 and line 1 only

Asynchronous Lines RS-232-C compatible

Table 1-6 Parallel interface Functional Parameters

Parameter Description

Data Input 16 bits parallel in
Data Qutput 16 bits paraliet out
Electrical Signals Similar to the DR11-C

Table 1-7 Printer Controller Functionai Parameters

Parameter Description
Printer Supported LP25, LP26, LP27, LPO7
Formatting Capabilities Tab expansion, lower case to upper case con-

version, line wrap, ff to If conversion

1.3.5 DMF32 Performance Parameters

Each of the eight asynchronous lines may transmit and receive at a maximum
speed of 19,200 bits per second. The synchronous line may transmit and
receive at a maximum speed of 19,200 bits per second. However, all of these
lines may not operate at their maximum speed concurrently.

sy,
s
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1.3.6 installation Distances

The recommended distance from the DMF32 to the RS-232-C/CCITT-V.24
terminal or modem is 15 meters (50 feet) at up to 9600 bps with a BC22 or
similar cable. Operation which exceeds 50 feet does not meet the distances
recommended in RS-232-C/CCITT-V.24. Operation is often possible at longer
distances, depending on the terminal equipment, type of cable, speed of opera-
tion, and electrical environment. For these reasons, DIGITAL ¢annot guarantee
error-free operation at distances greater than 15 meters (50 feet).

The DMF32 can be connected to local DIGITAL terminals (and most other termi-
nals) at distances greater than 50 feet with acceptable results if the terminal and
computer are in the same building, in a modern office environment. A shielded

twisted pair cable (Belden 8777 or equivalent) is recommended and used in the
BC22D null modem cable.

NOTE
The ground potential difference between the DMF32 and the terminal
must not exceed two volts. This condition limits operation to within a sin-
gle building served by one ac power service.
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INSTALLATION

2.1 SCOPE

This chapter describes the procedures for unpackmg, installing, and checking
out the DMF32.

NOTE
Unless otherwise indicated, all numbers in this manual that refer to addresses
or data are in hexadecimal format.

2.2 UNPACKING AND INSPECTION

The DMF32 is packed according to commercial packing practices. Remove all
packing materials and check the equipment against the shipping list. Table 1-1
lists the items contained in the DMF32 options. Inspect all items and carefully
check the module for cracks, loose components, and breaks in the etched

paths. Report damages or missing items to the shipper immediately and inform
the DIGITAL representative.

2.3 DEVICE AND VECTOR ADDRESS &s&mmms

The DMF32’s device addresses are selected from the floating address space of
the UNIBUS input/output (1/O) page. The E75 switch pack on the DMF32
selects the first DMF32 CSR address. The DMF32 calculates the other DMF32
CSR addresses from the first address.

When there are no fioating devices before the DMF32, the first floating address
space for a DMF32 is 760840 (FEOEO hex). The second floating address space
for a DMF32 is 760400 (FE100 hex). The third floating address space for a
DMF32 is 760440 (FE120 hex). When operating under VMS, the actual
address(es) can be determined by using the SYSGEN utility. Refer to the VAX/
VMS Guide to Writing a Device Driver (AA-H499B-TE) for the procedure to
determine CSR address assignments.

There are no switches on the DMF32 for interrupt vectors. At autoconfigure
time, the operating system loads the value of the base vector into the DMF32.
The DMF32 calculates the other DMF32 vectors from this base vector.
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Figure 2-1 DMF32 Switch Settings and Jumper Locations
by . -
2.4 INSTALLATION PROCEDURE ™
2.4.1 M8396 Module Instaliation ol
To install the M8396, perform the following steps. -

1. Set the switches on the E77 switch pack to the correct priority level; also —
set switch 1 (E77) to ON and switch 10 (E77) to OFF. Refer to Figure 2-1 od
for the switch settings. Also confirm that all eight jumpers are installed on -
the DMF32. Table 2-1 lists the DMF32 jumper functions, and Figure 2-1 o
shows the jumper locations.

2. Set the switches on E75 for the DMF32 CSR address. Refer to Section R
2.3 and Figure 2-1 for the correct E75 switch settings. o




Table 2-1 DMF32 Jumper Functions

INSTALLATION

Jumper Name Function
w1 UNIBUS INIT Out - Disabtes UNIBUS init
. in ~ Enables UNIBUS Init

w2 SYNC DSR Always installed

W3 RXDRTN Always instalied

w4 DSR RTN Always installed

w5 DCE TX CLKRTN Always instalied

w6 DCERXCLK RTN Always installed

w7 ASYNC 0 DSR Always installed
i ~
Bost wa ASYNC 1 DSR Always installed
4 3. Set switch 1, the three-position toggle switch on the M8396 module, to
= the CENTER position. Refer to Figure 2-1 for the location of S1.
- 4. The DMF32 can be installed into any slot that provides 8 amperes at +5V
and 0.5 amperes at +15V and —15V. It is recommended that no more than
e three DMF32 units be installed per DD11-DK backplane and that 2-foot

UNIBUS cables (M9202) be used to interconnect backplanes within the
same box. Refer to the appropriate VAX-11 installation manual for the
location of SPC slots into which the DMF32 can be installed. Table 2-2

™ , lists the VAX family installation manuals.
g 5. Foreach siot in the backplane where a DMF32 is to be installed, remove
- the NPR jumper from pins CA1 to CB1 on the backplane.
CAUTION
i Do not insert or remove the M8396 module with power ON. Insert and
- remove the module slowly and carefully to avoid catching components
on the card guides or changing the switch settings.
Table 2-2 VAX Family Installation Manuals
n VAX System  Title | Document

Number
) VAX-11/780  VAX-11/780 Instaliation Manual EK-SI780-IN
VAX-11/750  VAX-11/750 Installation and EK-SI750-IN

Acceptance Manual
VAX-11/730 VAX-11/730 installation Guide EK-S1730-IN
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2.4.2 DMF32 Distribution Panel Installation
The DMF32 distribution panel is mounted in either a H9544-5J mounting frame g
or a shielded bulkhead panel. To mount the distribution panel into the frame
opening, position the distribution panel at an angle so that the lip of the distribu-
tion panel is behind the frame. The distribution panel is secured to the frame by
eight screws.

The BCOBR-XX cables are connected from M8396 J1 to distribution panel J1, J2
to J2, and J3 to J3. To connect the cables in this way, the cables for J1 and J3 o
are crossed over. When connecting each cable, make sure that the cable’s rib 3
side is facing up and the red strip is on the correct side. ' —

2.4.3 Distribution Panel Installation Procedure —

1. Determine if the system/expander cabinet has a shielded bulkhead type -
panel included as part of the cabinet. If the system/expander cabinet
DOES contain a shielded bulkhead type panel, continue with Step 2. If
system/expander cabinet DOES NOT contain a shielded bulkhead type
panel, proceed to Step 4.

2. Remove the four 2 inch plates from the bulkhead panel to enable mounting
the DMF32 distribution panel (refer to Figure 2-2). .

SHIELDED BULKHEAD TYPE PANEL e

< o) o) S) ) s} e o 5 | i
\ z i @ o
| \ 1/ NOAL | =
O Y © O o) o N o o) / o ! @"’) e

X\ / NS N |
REMOVE 4?LATES >¥ECDND DMF32 »~=

TK-8647

Figure 2-2 Shielded Bulkhead Type Panel
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- 3. Discard the H9544-8J “picture frame”' (see Figure 2-3) from the DMF32-

- AB option package, since the frame is not used with the system/expander

cabinets that contain the shielded bulkhead type frame. Now proceed to
Step 7.

4. Remove the H9544-8J picture frame from the DMF32-AB option package.
Refer to Figure 2-3 to identify the frame.

5. Align the H8544-SJ frame on the cabinet vertical rails in the desired loca-
tion. Mark the rail holes for reference, then install the U-nuts supplied with
‘the option {see F“:gura 2-3).

6. Mount the H9544-8J frame to the vertical rails of the cabinet with the
screws and washers supplied.

CABINET

PR VERTICAL

LA | RAIL

TK-9833

Figure 2-3 H9544-SJ Frame installation
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7. Install the BCOBR-XX cables, if these cables have not yet been installed.
The BCOBR-XX cabiles are connected from the M8396 module to the
DMF32 distribution panel: J1 to J1, J2 to J2, and J3 to J3. To make these
connections, cables from J1 and J3 must be crossed (see Figure 2-4).
Refer to the proper VAX-11 instaliation manual for the proper cable rout-
ing. Table 2-2 list the VAX-11 installation manuals.

8. Connect the BCOBR-XX cables to J1, J2, and J3 of the M8396 module.

9. Pull the ends of the three BCO6R-XX cables through the HS544-SJ/
shielded frame bulkhead opening that the DMF32 distribution panel is to
be mounted in.

CAUTION
Connecting the BCO6R-XX cables incorrectly can cause damage to the
parallel port on the M8396.

M8386 MODULE

DISTRIBUTION

- RIB SIDE UP PANEL

R "

J3

Jz

J1

J34

RED STRIPE RED STRIPE

TK-B58%

Figure 2-4 BCO6R Cable Connections

10. Connect the three BCOBR-XX cables to the distribution panel, making sure
that the cable’s rib side is up and the red strip is on the correct side (see
Figure 2-4).

11. ‘Position the distribution panel at an angle so that the lip of the distribution
panel is behind the frame (see Figure 2-5).

12. Secure the distribution panel to the frame with the eight capmre screws
(part of the distribution panel).

Pasions: 4

ot
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2.4.4 BCO6R Cable Routing
Refer to the appropriate VAX-11 instaliation manual for the BCOBR cable rout-
ing. Table 2-2 lists the appropriate VAX family installation manuals.
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