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Foreword

This handbook is a reference guide for board-level microcomputers, memories,
interfaces, and peripheral options that can be installed on the Q-bus. The book
is divided into ten parts (listed below) and three appendixes.

® Part I: Introduction

= Part I1: Microcomputers

s Part IT: Memories

® Part IV: Multifunction Modules

® Part V: Asynchronous Communications Interfaces

= Part VI: Synchronous Communications Interfaces

= Part VII: Analog Interfaces

#= Part VIIIL: Parallel Interfaces

= Part IX: Peripheral Interfaces

= Part X: Backplanes, Enclosures, and Expansion Cables

Within Parts II through IX each module is discussed separately in an individual
chapter. Following a brief description of the module, each chapter includes
specification, configuration, and (where appropriate) cabling and cabinet kit
information. The appendixes provide related information on configuration of a
Q-bus system, on modules that are no longer marketed, and on chip kits.

For more information on configuring Q-bus systems including summary charts
on all Q-bus module products and configuration rules, refer to the Microcorn:-
puter Products Configuration Guide (order number EB-27318-68).
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Chapter 1 = The Q-bus and Q-bus Modules

The Q-bus

System components, including the processor, memory, and peripherals, are
interconnected and communicate with each other via the Q-bus. The form of
communication is the same for all devices on the bus; instructions that commu-
nicate with memory can communicate with peripheral devices. Each device,
including memory locations and peripheral device registers, is assigned an indi-
vidual byte or word address on the bus.

Master/Slave Relationship

Communication between devices on the bus is asynchronous. A master/slave
relationship exists throughout each bus transaction. At any time, there is one
device that has control of the bus. This controlling device is known as the bus
master. The master device controls the bus while communicating with another
device, known as the slave. The bus master (typically the processor or.a direct
memory access [DMA] device) initiates a bus transaction. The slave device
responds by acknowledging the transaction in progtess and by receiving data
from, or transmitting data to, the bus master. Q-bus control signals transmitted
or received by the bus master or slave device must complete the sequence
according to bus protocol. Table 1-1 lists signals.

The processor controls bus arbitration, determining which device becomes bus
master at any given time. A typical example of this relationship is the processor,
as master, fetching an instruction from memory, which is always a slave. Com-
munication on the Q-bus is interlocked so that for certain control signals issued
by the master device, there must be a response from the slave in order to com-
plete the transfer. It is this mastet/slave signal protocol that makes the Q-bus
asynchronous. The asynchronous operation precludes the need for synchro-
nizing with, and waiting for, clock pulses.

Device Registers and Addresses

The Q-bus reserves the top 4 Kwords of its address space for /O and peripheral
devices. This area is known as the I/O page. Digital implements some control-
lers at fixed addresses within this space; other controller addresses “float,” based
on a particular system’s co tion.
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Peripheral device addresses within the I/O page are decoded by each device
itself. Each peripheral includes one or more device registers, accessible under
program control in exactly the same manner as memory locations. These regis-
ters (generally known as control and status registers, or CSRs) contain all the
necessary information to establish communications with the device. Additional
data buffer registers (DBRs) are used for temporary storage of data to be trans-
ferred into and out of the processor.

Interrupts and Device Priority

The interrupt capability of the Q-bus allows any I/O device to temporarily sus-
pend (or interrupt) current program execution and divert processor operation
to service the requesting device. Interrupts can be caused by devices connected
to the Q-bus or by actions within the CPU itself. Those interrupts that originate
within the CPU are called traps and are caused by programming errors, hard-
ware ertors, special instructions, or maintenance features.

When an interrupt request is received from the bus, the processor completes
execution of the present instruction, saves the program counter (PC) and
processor status (PS) words on the stack and acknowledges the interrupt. The
highest priority device requesting interrupt setvice responds by inputting its
interrupt vector address to the processor. The processor uses this vector
address as a pointer to two memory locations containing the starting address
(PC) and processor status (PS) of the device’s interrupt service routine. Program
control is transferred to the setvice routine. Qnce the setvice routine has com-
pleted execution, control is either returned to the previously interrupted pro-
gram or transferred to the service routine of the next device requesting
interrupt service.

The Q-bus supports the following two methods of establishing device priority:

= Distributed arbitration — priority levels are implemented on the hardware.
When devices of an equal priority level request an interrupt, priority is given
to the device electrically closest to the processor.

= Position-defined arbitration — priority is determined solely by electrical posi-
tion on the bus. The closer a device is to the processor, the higher its priority.

Q-bus Addressing

The Q-bus supports 16-, 18-, or 22-bit addresses. However, processors and per-
ipherals having 22-bit addressing capabilities are completely PDP-11 software-
and hardware-compatible within the 18-bit or 16-bit limitation. Similarly, 18-bit
addressing devices are compatible within the 16-bit limitation. This is true
because of the manner in which peripheral devices are addressed within a
Q-bus system.
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As mentioned above, all peripheral device addresses are located within the /O
page, regardless of the addressing mode of the bus. When the I/O page is
addressed, the processor must assert the “bank 7 select” (BBS7) bus signal. All
peripheral devices use this signal line during addressing rather than decoding
the upper address bits. An asserted BBS7 signal always indicates an address in
the I/O page, thereby enabling peripheral device addressing.

It should be noted, however, that memories or I/O devices that are not capable
of 22-bit addressing can generate or decode etroneous addresses if they are
used in systems that implement 22-bit addressing. Such devices can be usedina
22-bit system only if the size of the system is restricted to the address range of
the device.

For more detailed information on the Q-bus, refer to the PDP-11 Architecture
Handbook.

Q-bus Signal and Pin Identification

The Q-bus is based on the use of dual-height modules that plug into a 2-slot bus
connector. Each slot contains 36 lines— 18 each on the component and solder
sides of the circuit board — making a total of 72 contact pins carrying 72 individ-
ual signals. These contact pins are identified in the following fashion:

s The two slots are designated A or B— matching rows A and B on the module
(as shown in Figure 1-1).

= The component side of the module is designated side 1 and the solder side is
designated side 2.

= The 18 pins on each side of each slot (or row) are identified using letters A
through V (excluding G, I, O, and Q).

An actual pin identifier has the format “slot/pin/side.” For example, pin AA1 is
the first pin of slot A, side 1; pin BE2 is the fifth pin of slot B, side 2; and pin BV1
is the eighteenth pin of slot B, side 1.

Table 1-1 lists the bus pins, along with the mnemonic and description of their
associated signals.
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COMPONENT SIDE

ROWB

SOLDER SIDE

PIN BV1 PIN BV2

Figure 1-1 » Dual-Height Module Contact Pin Identification

Table 1-1 = Q-bus Signal and Pin Identifiers

Pin Mnemonic Description

AAl BIRQ5 Interrupt Request Priority Level 5

AB1 BIRQ6 Interrupt Request Priority Level 6

AC1 BDAL16 Extended address bit during addressing
protocol; memory error data line during
data transfer protocol

AD1 BDAL17 Extended address bit during addressing

protocol; memory error logic enable
during data transfer protocol

(continued on next page)
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Table 1-1 = Q-bus Signal and Pin Identifiers (Cont.)

Pin

Mnemonic

Description

AE1

SSPARE1
(Altérnate +5B)

Special Spare — not assigned or bused
in Digital cable or backplane assem-
blies; available for user connection.
Optionally, this pin can be used for +5
V battery (+ 5B) backup power to keep
critical circuits alive during power fail-
ures. A jumper is required on Q-bus
options to open (disconnect) the +5B
circuit in systems that use this line as
SSPAREL.

AF1

SSPARE2

Special Spare— not assigned or bused
in Digital cable or backplane assem-
blies; available for user connection. In
the highest-priority device slot, the
processor can use this pin for a signal to
indicate its RUN state.

SSPARE3 and SRUN
(simultaneously)

Special Spare— not assigned or bused
in Digital cable or backplane assem-
blies; available for user connection. An
alternate SRUN signal can be connected
in the highest-priority slot.

AJl

GND

Ground — System signal ground and dc
return

AK1
AL1

MSPAREA
MSPAREB

Maintenance Spares— normally con-
nected together on the backplane at
each option location (not a bused con-
nection)

AM1

GND

Ground — System signal ground and dc
return

(continued on next page)
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Table 1-1 » Q-bus Signal and Pin Identifiers (Cont.)
Pin Mnemonic Description

AN1 BDMR Direct Memory Access (DMA) Request
— A device asserts this signal to request
bus mastership. The processor arbi-
trates bus mastership between itself and
all DMA devices on the bus. If the
processor is not bus master (it has com-
pleted a bus cycle and BSYNC is not
being asserted by the processor), it
grants bus mastership to the requesting
device by asserting BDMGO. The device
responds by negating BDMR and
asserting BSACK.

AP1 BHALT Processor Halt— When BHALT is
asserted for at least 25 microseconds,
the processor services the halt interrupt
and responds by halting normal pro-
gram execution. External interrupts are
ignored but memory refresh interrupts
in the LSI-11 are enabled if W4 on the
M7264 and M7264-YA processor mod-
ules is removed and DMA request/grant
sequences are enabled. The processor
executes the ODT microcode and the
console device operation is invoked.

AR1 BREF Memory Refresh— Asserted by a DMA
device. This signal forces all dynamic
MOS memory units requiring bus
refresh signals to be activated for each
BSYNC/BDIN bus transaction. It is also
used as a control signal for block mode
DMA.

Note

The user must avoid multiple DMA data transfers (burst or “hog”
mode) that could delay refresh operation if using DMA refresh.
Complete refresh cycles must occur once every 1.6 milliseconds if
required.

(continued on next page)
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Table 1-1 » Q-bus Signal and Pin Identifiers (Cont.)

Pin

Mnemonic

Description

AS1

+12Bor +5B

+12 Vdcor +5 V Battery Backup
Power to keep critical circuits alive dut-
ing power failures. This signal is not
bused to BS1 in all Digital backplanes.
A jumper is required on all Q-bus
options to open (disconnect) the
backup circuit from the bus in systems
that use this line at the alternate voltage.

GND

Ground — System signal ground and dc
return

AUl

PSPARE1

Spare — not assigned; customer usage
not recommended. Prevents damage
when modules are inserted upside
down.

AVl

+5B

+5 V Battery Power— Secondary +5
V power connection. Battery power can
be used with certain devices.

BAl

BDCOK

dc Power OK — Power supply-generated
signal that is asserted when there is suf-
ficient dc voltage available to sustain
reliable system operation.

BB1

BPOK

Power OK — Asserted by the power sup-
ply 70 milliseconds after BDCOK is
negated when ac power drops below
the value required to sustain power
(approximately 75 percent of nominal).
When BPOK is negated during proces-
sor operation, a powerfail trap sequence
is initiated.

BC1
BD1
BE1
BF1

SSPARE4/BDAL18
SSPARE5/BDAL19
SSPAREG/BDAL20
SSPARE7/BDAL21

Special Spares (in 18-bit Q-bus)— Not
assigned. Bused in 22-bit cable and
backplane assemblies; available for user
connection, (Caution: These pins may
be used as test points by Digital in some
options.)

Address Lines <21:18> (in 22-bit Q-
bus). Currently not used during data
transfers.

(continued on next page)
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Table 1-1 = Q-bus Signal and Pin Identifiers (Cont.)

Pin

Mnemonic

Description

BH1

SSPARES8

Special Spare—Not assigned or bused
in Digital cable and backplane assem-
blies; available for user connection.

BJ1

GND

Ground — System signal ground and dc
return

BK1
BL1

MSPAREB
MSPAREB

Maintenance Spares— Normally con-
nected together on the backplane at
each option location (not a bused con-
nection).

BM1

GND

Ground — System signal ground and dc
return

BN1

BSACK

This signal is asserted by a DMA device
in response to the processor’s BDMGO
signal, indicating that the DMA is bus
master.

BP1

BIRQ7

Interrupt Request Priority Level 7

BR1

BEVNT

External Event Interrupt Request —
When this signal is asserted, the proces-
sor responds by entering a service rou-
tine via vector address 100. A typical
use of this signal is a linetime clock
interrupt.

BS1

+12B

+ 12 Vdc Battery Backup Power—not
bused to AS1 in all Digital backplanes

BT1

GND

Ground — System signal ground and dc
return

BU1

'PSPARE2

Spare— Not assigned; customer usage is
not recommended. If a module is using
—12 V (on pin AB2) and if the module
is accidentally inserted upside down in
the backplane, — 12 Vdc appears on
this pin.

BV1

+5V

+5 V Power— Normal +5 Vdc system
power

+5V

+5 V Power—Normal +5 Vdc system
power

(continued on next page)
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Table 1-1 = Q-bus Signal and Pin Identifiers (Cont.)

Pin

Mnemonic

Description

AB2

-12v

— 12 V Power—Optional — 12 Vdc
power for devices requiring this voltage

Note

LSI-11 modules that require negative voltages contain an inverter
circuit (on the module) which generates the required voltages.
Hence, — 12 V power is not required with Digital-supplied

options.

AC2

GND

Ground — System signal ground and dc
return

AD2

+12V

+12 V Power— 12 Vdc system power

AF2

BDOUT

Data Output— When asserted, BDOUT
implies that valid data is available on
BDAL <0:15> and that an output
transfer, from the bus master device, is
taking place. BDOUT is deskewed with
respect to data on the bus. The slave
device responding to the BDOUT signal
must assert BRPLY to complete the
transfer.

AF2

BRPLY

Reply — BRPLY is asserted in response to
BDIN or BDOUT and during IAK trans-
actions. It is generated by a slave device
to indicate that it has placed its data on
the BDAL bus or that it has accepted
output data from the bus.

BDIN

Data Input — Used for two types of bus
operations.

When asserted at the same time as
BSYNC, BDIN signals an input transfer
to the current bus master and requires a
response (BRPLY). The master device
must deskew input data from BRPLY.

‘When asserted without BSYNC, BDIN
signals an interrupt operation,

(continued on next page)
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Table 1-1 = Q-bus Signal and Pin Identifiers (Cont.)

Pin Mnemonic Description
AJ2 BSYNC Synchronize— BSYNC is asserted by the

bus master device to indicate that it has
placed an address on BDAL<(: 17>,
The transfer continues until BSYNC is
negated.

AK2 BWTBT Write/Byte— BWTBT is used in two
ways to control a bus cycle:

It is asserted at the leading edge of
BSYNC to indicate that an output
sequence (rather than an input
sequence) is to follow.

It is asserted during BDOUT (in a
DATOB bus cycle) for byte addressing.

AL2 BIRQ4 Interrupt Request Priority Level 4— A
level 4 device asserts this signal when its
interrupt enable and interrupt request
flip-flops are set. If PS<7> is 0, the
processor acknowledges the request by

asserting BDIN and BIAKO.
AM2 BIAKI Interrupt Acknowledge— In accor-
AN2 BIAKO dance with interrupt protocol, the

processor asserts BIAKO to acknowl-
edge receipt of an interrupt. The bus
transmits this to BIAKI of the device
electrically closest to the processor. This
device accepts the interrupt acknowl-
edge under two conditions:

(1) The device requested the bus by
asserting BIRQx, and (2) the device has
the highest-priority interrupt request on
the bus at that time.

If these conditions are not met, the
device asserts BIAKO to the next device
on the bus. This process continues in a
daisychain fashion until the device with
the highest interrupt priority receives
the interrupt acknowledge signal.

{continued on next page)
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Pin

Mnemonic

Description

AP2

BBS7

Bank 7 Select— The bus master asserts
this signal to reference the I/O page
(including that portion of the /O page
reserved for nonexistent memory). The
address in BDAL <0:12> is the address
within the /O page.

AS2

BDMGI
BDMGO

Direct Memory Access Grant— The
bus arbitrator asserts this signal to grant
bus mastership to a requesting device,
according to bus mastership protocol.
The signal is passed from the arbitrator
(as BDMGO), through the bus, to
BDMGI of the device electrically closest
to the processor. This device accepts the
grant only if it requested the bus by
asserting BDMR. If not, the device
passes the grant to the next device on
the bus. The process continues until the
requesting device acknowledges the
grant.

AT2

BINIT

Initialize — This signal is used for system
reset. When BINIT is asserted, all
devices on the bus are required to
return to a known, initial state (i.e., all
registers and logic are set to zero). Any
exceptions should be completely docu-
mented in programming and engineer-
ing specifications for the device.

AU2
AV2

BDALO
BDAL1

Data/Address Lines— These two lines
are part of the 16-line data/address bus
over which address and data informa-
tion are passed. (See BDAL2 through
BDALI15.)

BA2

+5V

+5 V Power— Normal +5 Vdc system
power

BB2

-12V

— 12 V Power—Optional —12 Vdc
power for devices requiring this voltage.

(continued on next page)
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Table 1-1 * Q-bus Signal and Pin Identifiers (Cont.)

Pin Mnemonic Description
BC2 GND Ground — System signal ground and dc
return

BD2 +12V +12 V Power — 12 Vdc system power
BE2 BDAL2 Data/Address Lines— These 14 lines
BF2 BDAL3 are part of the 16-line data/address bus
BH2 BDAL4 over which address and data informa-
BJ2 BDAL5 tion are passed. Address information is
BK2 BDAL6 first placed on the bus by the bus
BL2 BDAL7 master device. The same bus lines are
BM2 BDALS then used for the actual data transfer.
BN2 BDAL9
BP2 BDALI10
BR2 BDAL11
BS2 BDAL12
BT2 BDAL13
BU2 BDALI14
BV2 BDAL15

Note

All of the above signals are asserted LOW, with the exception of
BDCOK and BPOK that are asserted HIGH.
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= Specifications

Individual module specifications are included in each module chapter. These
specifications include (at least) the following characteristics:

= Identification

The module identification is the number assigned to each module. This num-
ber is printed on the module handle and can be used as a quick reference to
determine what specific options are installed in a given system.

= Size
Q-bus-compatible modules are standardized as either dual- or quad-height
modules. The standard dimensions for each size module (shown in Figure
1-2) are as follows:

Dual: 13.2 cm (5.2 in) high
22.8 cm (8.9 in) long
1.27 em (0.5 in) thick

Quad:  26.5 cm (10.5 in) high
22.8 cm (8.9 in) long
1.27 cm (0.5 in) thick

= Power Requirements

The power requirements specify the power used by the option when con-
nected to the Q-bus backplane. These requirements are used to determine
the total power supply loading within a single system.

= Bus Loads
The bus loads for ac and dc loading are provided so that the user can calculate
the total loading for the system. The dc load is a measure of the leakage cur-
rent a module’s bus signal lines draw when high (undriven). One dc load is

nominally 210 p.A. The ac load is 2a measure of the capacitance a module adds
to the bus signal lines. One ac load is 9.35 pE
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Figure 1-2 » Q-bus Module Dimensions
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Most Q-bus modules are designed to operate within the environmental
specifications listed in Table 1-2. Any module characteristics that do not
meer or that exceed this cet of specifications are listed in the individual mod-
ule chapters.

Table 1-2 * Q-bus Environmental Specifications

Temperature
Storage -40°C to 66°C (-40°F to 150°F)
Operating 5°C to 60°C (41°F to 140°F)

Note

The module must be brought into the operating environment and
be allow=d to stabilize at the operating temperature for a mini-
mum of 5 minutes before operating.

Relative Humidity
Storage 10% to 90%, noncondensing
Operating 10% to 90%, noncondensing
Wet bulb temperature 28°C (82°F) maximum
Dew point 2°C (36°F) minimum
Altitude
Storage Up to 15 km (50,000 ft)
Operating Up to 15 km (50,000 ft)

(90 mm mercury minimum)

Note

Lower the maximum operating temperature by one Celsius degree
(1.8 Fahrenheit degrees) for each 305 m (1,000 ft) of altitude
above 2.4 km (8,000 ft).

Air Quality Air must be noncaustic.

(continued on next page)
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Table 12 » Q-bus Environmental Specifications (Cont.)

Airflow (operating) There must be enough aitflow to limit
the input to output temperature rise
across the module to five Celsius
degrees (nine Fahrenheit degrees)
when the input temperature is 60°C
(140°F).

For operation below 55°C (131°F),
there must be enough airflow to limit
the input to output temperature rise
across the module to 10 Celsius
degrees (18 Fahrenheit degrees)
maximum.

Note

These are design limits. Lower temperature limits will help
increase the life of the module.

= Cabling and Cabinet Kits

Digital has implemented a design for shielding cabinets and cabling to reduce
the potential of electromagnetic intetference from computer devices. This new
system is made up of three parts:

= A shielded CPU enclosure and an internal cable that originates at the option
module or controller.

s A shielded I/O connection panel that joins the internal and external cables
and provides the transition between option modules and externally con-
nected devices.

= An external cable that attaches to the peripherals.

The I/O connection panel completes the shielding envelope and provides the
filtering necessary to contain potential radio frequency interference within the
cabinet. All cables entering or exiting the cabinet must do so via the I/O connec-
tion panel. (See Figure 1-3.)

Where appropriate, each module chapter contains information concerning
available cabinet kits and external cables for use with the module.



SHIELDED CABINET AND CABLING
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Figure 1-3 » Cabling and Cabinet Kits
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Chapter 2 = Introduction to Microcomputers

The Digital Q-bus microcomputer family consists of a set of compatible proces-
sors that use a common architecture and a common instruction set. These
processors are connected to the Q-bus backplane as a subsystem that executes
programs and arbitrates usage of the Q-bus for peripherals.

Note

The KXT11-CA is unique among the processors listed here. While
it implements the Q-bus specifications as a bus slave, it is incapa-
ble of arbitrating the bus. As a DMA device, however, it can
become bus master to transfer data when the arbiter grants the
bus. In this mode it serves as an intelligent peripheral or as an /O
processor module (IOP). It can also be used as a single-board com-
puter (SBC) in a stand-alone fashion.

Features common to all Q-bus microcomputers include the following:

« The PDP-11 instruction set, providing powerful and convenient
programming.

= Direct addressing of 16-bit words or 8-bit bytes, providing flexibility in defin-
ing data structures.

= Twwelve addressing modes for specifying operands, permitting absolute,
deferred, autoincrement, autodecrement, and index register references.

» Six general purpose and two special purpose internal registers for use as accu-

mulators and for operand addressing, providing flexible programming
techniques.

» Stack processing, providing convenient handling of structured data, subrou-
tines, and interrupts.

* Byte-oriented instructions, permitting efficient processing of 8-bit chatacters
without the need to rotate, swap, or mask.

= Q-bus interface, allowing communication with all Q-bus compatible
products.

= Direct memoty access (DMA), allowing petipherals to access memory with-
out interrupting processor operation.
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= Vectored interrupts, providing fast interrupt response without device polling.

= Powerfail/autorestart hardware that detects and protects against ac power
fluctuations.

» Compact, modular component design, providing versatile packaging and
allowing systems to be configured and upgraded easily.

= Asynchronous bus operation, allowing processor and system components
(memory and peripherals) to run at their highest possible speeds.

Additional features available on selected Q-bus microcomputers include the
following:
= ODT console emulator, providing ease of debugging.

» Recognition of memory parity errors during every data-in bus cycle providing
overall system integrity.

The extended integer instruction set (EIS) and the floating-point instruction
set (FP11 on processors such as the KDJ11-A or the KDF11 with KEF11), pro-
viding fixed and floating-point hardware arithmetic.

= Multilevel interrupt bus structure, allowing the priority of bus operation for
each level to be conveniently determined by their physical locations on the
bus.

Extended addressing to support more users per system and provide
increased system performance.

» Memory management, allowing relocation and protection needed in mul-
titask environments.

s Built-in expansion capability, eliminating the need for an expander box.

* Line-frequency clock, providing the system with timing information at fixed
intervals.

= Powerup self-test diagnostics to provide assurance of proper module
operation.

See the PDP-11 Architecture Handbook for a detailed discussion of these and
other features.

There are five board-level Q-bus microcomputers. Table 2-1 summarizes the
features of each of these processors.



Table 2-1 = Board-Level Microcomputer Summary/Comparison Chart

LSI-11/23 LSI-11/23 + LSI-11/73 FALCON + /O PROC
KDF11-AA KDF11-BA KDJ11-AA KXT11-AB KXT11-CA
Q-bus addressing 22-bit 22-bit 22-bit 16-bit 22-bit
Memory capacity 4 Mbytes 4 Mbytes 4 Mbytes 64 Kbytes 64 Kbytes
Memory management yes yes yes no no
Q-bus interrupts 4-level 4-level 4-level 1-level not applicable
FIS instruction set no no no no no
FP11 instruction set optional optional yes no no
EIS instructions yes yes yes no no
Memory parity check yes yes yes no no
Line-frequency clock no yes no yes yes
Self-test diagnostics no yes no no yes
Expansion capability yes yes yes yes no
Onboard serial /O no 2 ports no 2 ports 3 ports
Onboard parallel 170 no no no 24-line 20-line
Onboard memory no no no yes yes
Onboard cache no no yes no no
ODT microcode yes yes yes no no
ODT firmware no no no yes yes

€z
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The LSI-11/23 microcomputer (KDF11-AA) is capable of addressing up to four
megabytes of main memory. It offers memory management (the KTF11-AA), a
microcoded FP11 floating-point instruction set (the KEF11-AA), and a floating-
point accelerator module (the FPF11) as options. The KEF11-AA and the FPF11
options are mutually exclusive; only one can be installed at a time. Table 3-1 lists
the available LSI-11/23 configurations.

Table 3-1 = LSI-11/23 Configurations
Model Number Description
KDF11-AC LSI-11/23 CPU without memory management, one dual
module
KDF11-AA LSI-11/23 CPU with memory management, one dual mod-
ule; includes KDF11-AC, KTF11-AA
KDF11-HK LSI-11/23 CPU, 256-Kbyte RAM, five dual modules;
includes KDF11-AA, (4) MSV11-DD
KDF11-LK LSI-11/23 CPU, 256-Kbyte parity memory, two dual mod-
ules; includes KDF11-AA, MSV11-LK
KEF11-AA Floating-point option for KDF11-AA, one 40-pin package
KTF11-AA Memoty management option for LSI-11/23 CPU, one
40-pin package
Specifications
Identification M8186
Size Dual
Power Requirements +5V £5%,2.0 A (typical)
3.2 A (maximum)
+12V +£5%, 0.2 A (typical)
0.6 A (maximum)
Bus Loads

ac

dc

2.0
1.0
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Performance*
Worst Case 55.7 microseconds (for infrequently
used instructions); 10.8 microseconds
(for more frequently used group)
Typical 6.0 microseconds
Interrupt Service Time 8.2 microseconds
DMA Latency 3.49 microseconds (worst case)

*Timing (Based on 300-nanosecond CPU microcycle time)
Interrupt Latency (based on MSV11-D without parity, add 500 ns worst case with parity)

Related Documentation

Document Title Order Number
KDF11-AA User’s Guide EK-KDF11-UG
LSI-11/23 Processor Configuration Sheet EK-KDFAA-CG
LSI-11/23 Data Sheet July 1981 ED-2136-20
LSI-11/23 High Performance (KDF11-AA) ED-18325-53
LSI-11/23 (PDP-11/23) Reference Card EH-17898-20
Field Maintenance Print Set MP-00734-00
Configuration

Several jumpers on the processor module provide user-selectable features.
Table 3-2 lists the jumper configurations. Figure 3-1 shows the Rev A board
jumper locations, and Figure 3-2 shows the Rev C board jumper locations.
Jumpers not discussed are reserved for use by Digital and should not be used.

Table 3-2 = LSI-11/23 Jumper Configurations

Jumper Name In Out
W1 Master clock Enable internal Do not remove —
master clock manufacturing use
only
W2 Reserved for Factory-installed Do not remove
Digital use
W4 Event line enable Disabled Enabled
W5, W6  Powerup mode See text See text
selector
w7 Halt/trap option Trap to 10gon halt  Enter console ODT
on halt

(continued on next page)
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Table 3-2 = LSI-11/23 Jumper Configurations (Cont.)

Jumper Name In Out

w8 Conventional Powerup to boot- Powerup to boot-
bootstrap start strap address strap address
address, enable if 173000 selected by
powerup mode 2 is jumpers W9-W15
selected

W9-W15  User-selectable See text See text
bootstrap starting
address for power-
up mode 2

W16 Reserved for Must be installed Do not remove
Digital use

W17 Reserved for Must be installed Do not remove
Digital use

W18 Wakeup circuit |  Disabled Enabled
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Figure 3-1 » LSI-11/23 Jumper Locations (Rev. A)
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Figure 3-2 » LSI-11/23 Jumper Locations (Rev. C)

Master Clock — W1 ,

The internal 13.8 MHz oscillator is disconnected from the clock circuitry if W1
is removed. This jumper is used by Digital manufacturing and is not to be
removed by the user.

Event Line — W4

The bus signal BEVNT causes the event line flip-flop to be set. When the
processor enters the service state, the request will be honored if the PS
<07:05> is 5 or less. (BEVNT is a level 6 interrupt.) This causes the microcode
to clear the request flip-flop and trap to the line clock vector (location 100g). If
W4 is inserted, the request flip-flop is disabled and therefore the BEVNT signal
is disabled. In most cases, users would disable BEVNT, which is normally used
as a 60 Hz realtime clock, if they have a programmable clock on the Q-bus.
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Powerup Mode Selection— W5 and Wé
Four powerup modes are available for user selection. Selection is made by
removal or insertion of jumpers W5 and W6 as shown in the following table.

Mode Name W6 W5
0 PC @24, PS @26 R R

1 Console ODT R I

2 Bootstrap 1 R

3 Extended Microcode I I

I = jumper installed; R = jumper removed.

Only the powerup mode is affected — not the powerdown sequence. The fol-
lowing subsections describe the sequence of events after executing common
powerup, when selecting each of the four modes. The state of bus signal BHALT
is significant in powerup mode operation. Table 3-3 lists powerup mode console
printout.

Table 3-3 = LSI-11/23 Console Powerup Printout (or Display)

Mode BHALT Unasserted BHALT Asserted

0 Processor will execute program  Terminal will print out contents
using contents of location24as  of memory location 24.
the PC value.

1 Terminal will print out a ran- Terminal will print out a ran-
dom 6-digit number—the con-  dom 6-digit number — the con-
tents of the program counter. tents of the program counter.

2 Processor will execute program  Terminal will print out 173000.*
at location 1730005.*

3 No printout at terminal. No printout at terminal.}

* Normal mode for use with the MXV11 options.If jumpers W15 through W9 are used,
that address will be printed.

+ If mode 3 is selected and user microcode is not implemented, the processor will trap to
memory location 10 and start program execution using the contents of location 10 as
the PC value and the contents of location 12 as the PS value.

 The terminal printout will consist of six octal digits as specified in the table, followed by
a carriage return, line feed, and “@” prompt character in all cases.

POWERUP MODE 0 (PC @24, PS @26)

This mode causes the microcode to fetch the contents of memory locations
244 and 26g and loads their contents into the PC and PS, respectively. The
microcode then examines BHALT. If BHALT is asserted, the processor enters
console ODT mode. If BHALT is not asserted, the processor begins program
execution by fetching an instruction from the location pointed to by the PC.
This mode is useful when the power-fail/autorestart capability is desired.
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« POWERUP MODE 1 (CONSOLE ODT)
This mode causes the processor to enter console ODT mode immediately after
powerup, regardless of the state of any service signals. This mode is useful in a
program development or hardware debug environment, giving the user imme-
diate control over the system after powerup.

= POWERUP MODE 2 (USER BOOTSTRAP STARTING ADDRESS

SHOWN BY W8-W15)

This mode causes the processor to generate a bootstrap starting address inter-
nally by looking at jumpers W8 through W15. This address is loaded into the
PC. The processor sets the PS to 3-10g (PS <07:05> = 7;) to inhibit interrupts
before the processor is ready for them. If BHALT is asserted, the processor
enters console ODT mode. If not, the processor begins execution by fetching an
instruction from the location pointed to by the PC. This mode is useful for turn-
key applications where the system automatically begins operation without oper-
ator intervention.

* POWERUP MODE 3 (USER MICROCODE —FOR FUTURE USE)
This mode causes the microcode to jump to optional control chip 37g, location
763, and begin microcode execution. This mode is reserved for future Digital
use and is not recommended for customer use. If it is erroneously selected, the
processor will treat it as a reserved instruction trap to location 103,

Halt/Teap Option— W7

If the processor is in kernel mode and decodes a HALT instruction, BPOK is
tested. If BPOK is negated, the processor will continue to test for BPOK. The
processor will perform a normal powerup sequence if BPOK becomes asserted
sometime later. If BPOK is asserted after the HALT instruction decode, the halt/
trap jumper (W7) is tested. If the jumper is removed, the processor enters
console ODT mode. If the jumper is installed, a trap to location 10z will occur.

Note
In user mode, a HALT instruction execution always results in a
trap to location 103,

This feature is intended for situations, such as unattended operation, in which
recovery from erroneous HALT instructions is desirable.
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Starting Address 1730005 — W8

When powerup mode 2 is selected, the processor examines jumper W8 to
determine the starting address for program execution. If W8 and a compatible
bootstrap module are installed in the system, the microcode will begin execu-
tion at 173000z (the conventional starting address for Digital systems). If W8 is
removed, a trap to 4g (nonexistent address) will occur. If W8 is removed, the
processor looks at jumpers W9 through W15 for the starting address.

Selectable Starting Address— W9 through W15

If the user wishes to start execution from an address other than 1730003,
jumpers W9 through W15 can be used to specify the high byte <15:09> of the
starting address. Jumpers W15 through W9 correspond to address bits
<15:09>, respectively. Bits <08:00>> of the starting address are set to 0 by the
processor. Jumpers are installed for logic 1, removed for logic 0. The starting
address can reside on any 256-word boundary in the lower 32 Kbytes of mem-
ory address space.

Memory Modules

Several memory modules are available for use in LSI-11/23 systems. However,
modules such as MSV11 memory modules that perform memory refresh locally
are required, because the LSI-11/23 does not perform memory refresh itself.
Other memories will work if provision is made for refresh with some other bus
option. However, this will degrade system performance and is not
recommended.

Peripheral Options

DMA peripherals should be installed with the faster throughput devices physi-
cally closest to the processor and slower ones farther away. The user must
ensure that faster devices have adequate access to the bus; otherwise, data drop
errors may occur.

Interrupt-driven peripherals can be installed in one of the following ways. If all
peripherals use the single-level scheme, they must be installed with faster inter-
rupting devices physically closest to the processor. All current Digital Q-bus
peripheral devices use this method. Future peripheral devices, or customer-
designed devices, can take advantage of the new 4-level interrupt scheme. With
this scheme, peripherals that are designed to perform distributed interrupt
arbitration, and that are on different interrupt levels, can be installed in any
order. Multiple peripherals on the same request level and peripherals that do
not perform distributed arbitration must be installed with the highest priority,
or faster, devices closest to the processor.
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Two floating-point options are available, the KEF11-AA and the FPF11. These
are described below.

KEF11-AA Floating Point Option

The KEF11-AA is amicrocoded FP11 instruction set that resides in two chips on
one 40-pin package that mounts on the CPU board. This option provides the
same features as the FPF11 floating-point processor described below, but oper-
ates at a slower speed.

FPF11 Floating-Point Processor Option

The FPF11 floating-point processor is a hardware option designed to operate
with the LSI-11/23 or the LSI-11/23-PLUS central processor units to execute all
46 arithmetic operations of the FP11 floating-point instruction set. The FPF11,
contained in one quad-height module, executes instuctions six times faster than
the KEF11-AA. The KEF11-AA and the FPF11 options are mutually exclusive.

For a complete list of the 46 floating-point instructions implemented by the
floating-point processor, refer to the PDP-11 Architecture Handbook.

Specifications
Identification M8188
Size Quad
Power Requirements +5 Vdc, 5.5 A (typical)
7.5 A (maximum)
Bus Loads None
Related Documentation
Document Title Order Number
FPF11 Floating-Point Processor Technical Manual EK-FPF11-TM
FPF11 Field Maintenance Print Set MP-01285-00
Configuration

When installed in the backplane slot adjacent to the LSI-11/23 or LSI-11/23-
PLUS CPU (as illustrated in Figures 3-3 and 3-4), the FPF11 becomes an integral
part of the CPU. The module connects to the CPU by a ribbon cable that plugs
into the socket normally designated for the optional KEF11-AA floating-point
processor chip. The FPF11 receives only power, not signals, from the back-
plane. The module operates from a single + 5.0 Vdc source. The FPF11 also
receives + 12 Vdc over the ribbon cable that plugs into the floating-point chip
socket on the processor. This option is independent of the type of bus used by
the processor. The FPF11 does not connect to the system bus, and has no effect
on bus loading.
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Before installing the FPF11, run syster diagnostics to verify that the system
receiving the option is working propetly. Then, to ensure proper bus grant con-
tinuity, configure the jumpers as indicated in Table 3-4. Refer to Figure 3-5 for
the locations of the jumpers on the FPF11.

stota | siore || storc | siorp

ROW 1 CPU

ROW 2 FPF11 || m8188
ROW 3 OPTION 3 OPTION 4
ROW 4 OPTION 6 OPTION 5

VIEW IS FROM MODULE SIDE OF CONNECTORS

Figure 3-3 = FPF11 Module in LSI-11/23 System

RED

Figure 3-4 » FPF11 Cable Layout in LSI-11/23 System
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Figure 3-5 » FPF11 Jumper Locations
‘Table 34 » FPF11 Jumper Configurations

Wi W2 W3 W4 W5 W6 W7 W8 W9 Wi0 Wil W12
I I R 1 I I R R I I R R

I = jumper installed; R = jumper removed

Cabinet Kits

The following cabinet kits are available for use with the various models of the
LSI-11/23 microcomputer:

CK-KDF1B-KA For use with the BA23 enclosure (includes a selectable
baud switch)

CK-KDF1B-KB For use with the BA11-M enclosure (includes a selectable
baud switch)

CK-KDF1B-KC For use with the H349 distribution panel (includes a
selectable baud switch)

CK-KDF2B-KB For use with the BA11-M enclosure (does not include a
selectable baud switch)
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The LSI-11/23-PLUS microcomputer (KDF11-B) contains a BDV11-compatible
diagnostic and bootstrap ROM, a linetime clock (LTC), two asynchronous serial
lines, a memory management unit (the KTF11-AA), and three sockets for the
optional Commercial Instruction Set (KEF11-BB) and/or floating-point instruc-
tion set options (the KEF11-AA or FPF11). It can address up to four megabytes
of main memory.

There are three variations of the KDF11-B. Each variation contains a different
diagnostic/bootstrap ROM, supporting various bootable devices, as listed in
Table 4-1.

Table 4-1 = KDF11-B Variations

Supported

Devices KDF11-BA KDF11-BE KDF11-BF
RX01 yes yes yes
RX02 yes yes yes
TU58 yes yes yes
RLO1/2 yes yes yes
MRV11.C yes no no
RX50 no yes yes
RD51 no yes yes
RD52 no no yes
TSVO5 no no yes
TK25 no no yes
RC25 no no yes
DEQNA no no yes
DIVE1 yes no no
DLV11-F yes no no

DUV11 yes no no
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Specifications
Identification M8189
Size Quad
Power Requirements +5V £5%, 6.4 A maximum
(4.5 A typical)
+12V £5%, 0.7 A maximum
(0.3 A typical)
Bus Loads
ac 2
dc 1
Performance
Instruction Timing Based on 75 ns intervals
Interrupt Latency 5.7 microseconds (typical)
12.6 microseconds (maximum),
except EIS
54.225 microseconds (maximum),
including EIS
Interrupt Service Time 8.625 microseconds
(memory management off)
9.750 microseconds
(memory management on)
DMA Latency 1.35 microseconds (maximum)
Note

Interrupt and DMA latencies assume a KDF11-B with memory
management enabled and using MSV11-P Memory.

Nonstandard Environmental Specifications

Operating temperature 5°C to 50°C (41°F to 122°F)

Operating altitude Up to 2.44 km (8,000 )
Related Documentation
Document Title Order Number
KDF11-B CPU Module User’s Guide EK-KDFEB-UG
PDP-11/23B Mounting Box Technical Manual EK-23BMB-TM
PDP-11/23B Mounting Box User’s Guide EK-23BMB-UG
KDF11-BA Field Maintenance Print Set MP-01236-00
11/23-B Field Maintenance Print Set MP-01234-00

11T23-B Field Maintenance Print Set MP-01235-00
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= Configuration

Jumper and Switch Configuration

The LSI-11/23-PLUS contains two dual inline pack (DIP) switchpacks (E102
and E114) and several jumpers that allow the user to select the module features
desired. The location of the switchpacks and jumpers is shown in Figure 4-1.
The boot/diagnostic switchpack (E102) consists of eight switches that let the
user select boot and diagnostic programs. The second switchpack (E114)
selects the baud rate for the console SLU and the second SLU. The module con-
tains both wirewrap jumper pins and soldered-in jumpers. The jumpers are
divided into the following functional groups:

= Test jumpers

= CPU option jumpers

s. Device selection jumpers

= Boot and diagnostic ROM jumpers

® SLU character format jumpers

= Internal/external SLU clock jumpers
= Q-bus backplane jumpers
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Manufacturing Test Jumpers
Five jumpers are provided for manufacturing testing purposes. These jumpets
must be configured as shown in Table 4-2 for normal operation.

Table 4-2 » LSI-11/23-PLUS Manufacturing Test Jumpers

|

From To Status

J6 J7 Installed
J8 Jo Installed
J20 J21 Installed
J35 J34 Installed
J33 J34 Removed
J27 J26 Installed
J25 J26 Removed
CPU Option Jumpers

Four wirewrap pins provide user-selectable features associated with the opera-
tion of the CPU. The ground pin can be connected to any combination of the
other three pins to select the available features. Two powerup mode pins select
one of three powerup modes. The halt/trap pin selects the halt/trap options.

Powerup Mode Selection

Three powerup modes are available for user selection. Selection is made by
installing or removing wirewrap jumpers between jumper pins (J17, J19) and
the ground pin (J18) in various combinations. The jumper configurations for
the modes are described in Table 4-3 below.

Table 4-3 = LSI-11/23-PLUS Powerup Mode Jumpers

Mode Name J18t0J19 J18toJ17
0 PC @24, PS@26  Removed Removed
1 Console ODT Removed  Installed
2 Bootstrap Installed  Removed
3 Not Implemented  Installed  Installed

Only the powerup mode is affected — not the power-down sequence. The
following subsections describe the sequence of events after executing com-
mon powerup for each of the four modes. The state of bus signal BHALT is
signiftcant in powerup mode operation.
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POWERUP MODE 0 (PC @24, PS @26)

This mode causes the microcode to fetch the contents of memory locations 24
and 263 and loads their contents into the PC and PS, respectively. The
microcode then examines BHALT. If BHALT is asserted, the processor enters
console ODT mode. If BHALT is not asserted, the processor begins program
execution by fetching an instruction from the location pointed to by the PC.
This mode is useful when the power-fail/autorestart capability is desired.

POWERUP MODE 1 (CONSOLE ODT)

This mode causes the processor to enter console ODT mode immediately after
powerup regardless of the state of any service signals. This mode is useful in a
program development or hardware debug environment, giving the user imme-
diate control over the system after powerup.

POWERUP MODE 2 — START AT 773000

This mode causes the processor to generate internally a bootstrap starting
address of 7730003 in 16-bit mode with the memory management unit off, This
address is loaded into the PC. The processor sets the PS to 3405 (PS <07:05> =
7) to inhibit interrupts before the processor is ready for them. If BHALT is
asserted, the processor enters console ODT mode. If not, the processor begins
execution by fetching an instruction from the location pointed to by the PC.
This mode is useful for turnkey applications where the system automatically
begins operation without operator intervention.

Halt/Trap Option — J16

If the processor is in kernel mode and decodes a HALT instruction, BPOK is
tested. If BPOK is negated, the processor will continue to test for BPOK. The
processor will perform a normal powerup sequence if BPOK becomes asserted
sometime later. If BPOK is asserted after the HALT instruction decode, the halt/
trap jumper (J16) is tested. If the jumper is removed, the processor enters
console ODT mode. If the jumper is connected to J18 (ground), a trap to loca-
tion 10g will occur.

Note

In user mode, a HALT instruction execution always results in a
trap to location 10;.
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This feature is intended for situations, such as unattended operation, in
which recovery from erroneous HALT instructions is desirable. Table 4-4
describes the halt/trap jumper functions for kernel and user processor
modes.

Table 4-4 = LSI-11/23-PLUS Halt/Trap Jumpers
Jumper J18t0J16  Processor Mode  Function

Removed Kernel Processor enters console ODT
microcode when it executes a
HALT instruction.

Installed Kernel Processor traps to location 10g

when it executes a HALT instruc-
tion.

Installed/ User HALT instruction decode results in
Removed a trap to location 10z regardless of
the status of the halt/trap jumper.

Onboard Device Selection Jumpers

Six wirewrap pins on the LSI-11/23-PLUS module are used to select which
onboard peripheral devices are enabled or disabled. The ground pin can be
connected to any combination of the other five pins to obtain the desired con-
figuration. The jumper functions are described in Table 4-5.

Table 4-5 » LSI-11/23-PLUS Onboard Device Selection Jumpers

Wirewrap Pin

Number Function

J10 This wirewrap pin provides a ground source for the other
five wirewrap pins in this group.

Ju When grounded, this signal sets the line clock interrupt
enable flip-flop and allows the Q-bus BEVNT signal to
request program interrupts.

J15 When grounded, this signal disables the boot/diagnostic
registers, the boot/diagnostic ROMs, and the line clock reg-
ister.

(continued on next page)
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Table 4-5 = LSI-11/23-PLUS Onboard Device Selection Jumpers (Cont.)

Wirewrap Pin
Number Function
J12 When }12 is ungrounded, the second SLU device and vec-
tor addresses are as follows:
Device  Addresses  Interrupt Vectors
RCSR 776500 Receiver 300
RBUF 776502 Transmitter 304
XCSR 776504
XBUF 776506
When J12 is grounded, the device and vector addresses are
as follows:
Device Addresses Interrupt Vectors
RCSR 776540 Receiver 340
RBUF 776542 Transmitter 344
XCSR 776544
XBUF 776546
J13 When grounded, this signal disables the second serial line
registers. When ungrounded, the device and vector
addresses for the second SLU are determined by the status
of the J12 jumper.
J14 When grounded, this signal disables the console serial line

registers. When ungrounded, the device and vector
addresses for the console SLU are as follows:
Device  Addresses  Interrupt Vectors
RCSR 776500 Receiver 300
RBUF 776502 Transmitter 304
XCSR 776504
XBUF 776506
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Console SLU Switch and Jumper Configurations

Fourswitches of a 16-pin DIP switchpack (E114) and four jumpers provide
user-selectable features associated with the operation of the console serial line
unit. A jumper is available to disable the console SLU.

CONSOLE SLU BAUD RATES

Switches 1 through 4 of the S2 switchpack (E114) select one of 16 possible SLU
baud rates if the internal baud rate generator is used as the clock source. If the
module is configured to operate the SLU with an external clock, the positions of
these switches are meaningless. The SLU transmits and receives at the selected
baud rate. Split baud operation is not provided. The switch configurations to
select any one of the available baud rates are listed in Table 4-6.

Table 4-6 * LSI-11/23-PLUS Console SLU Baud Rate Selection

Switch Position

S24 $2-3 $2-2 $2-1 Baud Rate
ON ON ON ON 50
ON ON ON OFF 75
ON ON OFF ON 110
ON ON OFF OFF 124.5
ON OFF ON ON 150
ON OFF ON OFF 300
ON OFF OFF ON 600
ON OFF OFF OFF 1200
OFF ON ON ON 1800
OFF ON ON OFF 2000
OFF ON OFF ON 2400
OFF ON OFF OFF 3600
OFF OFF ON ON 4800
OFF OFF ON OFF 7200
OFF OFF OFF ON 9600

OFF OFF OFF OFF 19200
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As stated previously, the UART can be configured to operate at a baud rate
that is generated externally. The baud rate is input to the module from the
external device through connector J1, pin 1. The jumper options are shown
below.

Internal External
Jumper Baud Rate Baud Rate  Function

J43t0J42  Installed Removed  Connects internal baud rate gener-
ator to console SLU UART (normal
configuration)

J41t0J42 Removed  Installed Connects external clock to SLU
UART

CONSOLE SLU CHARACTER FORMATS

Five wirewrap pins select options to establish the console SLU character format.
The ground pin can be connected to any combination of the other four pins to
configure the character format options. Table 4-7 describes how to configure
the character format.

Table 4-7 = LSI-11/23-PLUS Console SLU Character Jumpers

Jumper* Status Character Format Option
J39t0J38 Installed 7-bit characters

Removed 8-bit characterst
J37t0]38 Installed One stop bit

Removed Two stop bits
J361t0]38 Installed Parity check enabled

Removed Parity check disabledt
J40to J38% Installed Odd parity

Removed Even parity

* J38 is the ground source for these functions.
+ If 8-bit characters are selected, parity check must be disabled.
+ Jumper ]38-J40 is meaningful only if jumper J38-J36 is installed.

Break/Halt Jumpers

Two jumpers enable and disable the break/halt feature. If this feature is ena-
bled, the detection of a break condition by the console UART causes the proces-
sor to halt and enter the octal debugging technique (ODT) microcode. If this
feature is disabled, there is no response to the break condition. Table 4-8 lists
the break/halt jumper configurations.
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Table 4-8 = LSI-11/23-PLUS Break/Halt Jumpers
Break Break
Jumper [Enabled  Disabled Function

J5t0J4 Removed Installed  Connects ground to RQ HLT

J3t10J4 Installed Removed Connects DL1FE to RQ HLT

Second SLU Switch and Jumper Configurations

The second SLU is configured much the same as the console SLU, except that a
different set of switches and jumpers is used to select the available SLU features.
Also, the break/halt jumper is not present. Jumpers are also available to select
the second SLU, and to select the range of addresses and vectors to be used. The
switch positions for the second SLU baud rates are listed in Table 4-9.

Table 4-9 = LSI-11/23-PLUS Second SLU Baud Rate Selection

Switch Position

S2.8 $2-7 $2-6 $2-5 Baud Rate
ON ON ON ON 50
ON ON ON OFF 75
ON ON OFF ON 110
ON ON OFF OFF 124.5
ON OFF ON ON 150
ON OFF ON OFF 300
ON OFF OFF ON 600
ON OFF OFF OFF 1200
OFF ON ON ON 1800
OFF ON ON OFF 2000
OFF ON OFF ON 2400
OFF ON OFF OFF 3600
OFF OFF ON ON 4800
OFF OFF ON OFF 7200
OFF OFF OFF ON . 9600

OFF OFF OFF OFF 19200
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The second SLU may be configured to operate at an externally generated
baud rate. The baud rate is input to the module from the external device
through J2, pin 1. The jumper options are shown below.

Internal External
Jumper Baud Rate Baud Rate  Function
J46t0J45  Installed Removed Connects internal baud rate gener-
ator to the second SLU UART (nor-
mal configuration)
J44t0J45 Removed  Installed Connects external clock to the
second SLU UART

SECOND SLU CHARACTER FORMATS

Five wirewrap pins select options to establish the second SLU character format.
The ground pin can be connected to any combination of the other four pins to
configure the character format options. The jumper pin functions are shown in
Table 4-10.

Table 4-10 * LSI-11/23-PLUS Second SLU Character Jumpers

Jumper* Status Character Format Option
J31t0]30 Installed 7-bit characters

Removed 8-bit characterst
J29t0]J30 Installed One stop bit

Removed Two stop bits
J281t0]30 Installed Parity check enabled

Removed Parity check disabledt
J32t0]J30% Installed Odd parity

Removed Even parity

* J30 is the ground source for these functions.
t If 8-bit characters are selected, parity check must be disabled.
+ Jumper J32-J30 is meaningful only if jumper J28-J30 is installed.

Boot/Diagnostic Switches and Jumpers

A 16-pin DIP switchpack (E102) and two jumpers on the KDF11-B module pro-
vide switch-selectable bootstrap and diagnostic programs for hard and floppy
disks or the user’s own bootstrap program.
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* BOOTSTRAP/DIAGNOSTIC CONFIGURATION SWITCHES
Switches S1-1 through S1-4 are used to select a diagnostic and/or a bootstrap
program. Switches S1-5 through S1-8 are used in conjunction with switches
S1-3 and S1-4 to select the specific bootstrap program desired.

Note

The KDF11-B will have the functionality described below only if
BDV11-compatible diagnostic/bootstrap ROMs are installed in
sockets E126 and E127.

Table 4-11 = LSI-11/23-PLUS Bootstrap/Diagnostic Switches

Switch Status

Function{

S1-1 ON When on, execute CPU diagnostic upon powerup or
restart.

S1-2 ON When or’:, execute memory diagnostic upon powerup
or restart.

S1-3 OFF When on, select DECnet boot (S1-4 through S1-7 are
arguments; see Table 4-12).

S1-4 ON When on (and S1-3 off), select console test and dia-

logue. When off (and S1-3 off), select turnkey boot
(dispatched by S1-5 through S1-8; see Table 4-13).

Table 4-12 = LSI-11/23-PLUS DECnet Boot Arguments

Switch Positions
Boot Device CSR S14 S1-5 S1-6 S1.7
DUV11 760040% ON X X X
DIVE1 775610 OFF ON X OFF
DLV11-F 776500 OFF ON X ON

X = Don’t care

* DUV11 CSR = 760040 if there are no devices from 760010 to 760036.

All boots other than the DECnet boots listed in Table 4-12 are controlled by the
bit patterns in the switches S1-5 through S1-8 o, if the console test is selected,
by a mnemonic and unit number.
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"Table 4-13 = LSI-11/23-PLUS Turnkey Bootstrap Program Selection

Switch Positions
S15 S1-6 S1.7 S1-8 Program Selected Mnemonic*
OFF OFF OFF ON RKO05 Boot DKn n<8
OFF OFF ON OFF RLO1 or RLO2 Boot DLnn<4
OFF OFF ON ON TU58 Boott DDn n<2
OFF ON OFF OFF RX01 Boot DXn n<2
OFF ON ON OFF RX02 Boot DYnn<2

* All bootstraps assume Unit #0, if nor specified, and Digital- standard device addresses.
+ TU58 SLU at 776500.

BOOT AND DIAGNOSTIC ROM JUMPERS

Two 24-pin sockets (E126 and E127) are provided for the installation of 2K x 8
ROMs or EPROMs. When EPROMs are inserted in the two ROM sockets, +5
volts must be applied to pin 21 of each socket. For all other ROMs used in this
option, ROM address bit 13 (BTRA 13) must be applied to pin 21. Note that
Digital-supplied devices may be either ROM or EPROM type.

Jumper Status Memory Type
J2410]23 Installed ROM
Removed EPROM
J22t0]23 Removed ROM
Installed EPROM
Q-bus Backplane Jumpers

Two soldered jumpers must be installed when the KDF11-B is used in a Q/Q-
type backplane in which the Q-bus is connected to both the AB and CD connec-
tors (see Chapter 52). Digital-supplied backplanes of this type include the
H9270, H9275, and the DDV11-B. The jumpers provide continuity for the
interrupt acknowledge (BIAK) and direct memory access grant (BDMG) Q-bus
signals.

Jumper  Function When Installed

W1 Connects backplane pins CM2 and CN2 providing continuity for
BIAK
w2 Connects backplane pins CR2 and CS2 providing continuity for

BDMG
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Note

If the KDF11-B is installed in a Q/CD backplane, such as the
H9273-A, and the W1 and W2 jumpers are in, pin CM1 is shorted
to CN1 and pin CR1 is shorted to CS1 on slot 2. Therefore, do not
install peripherals in the slot immediately following the KDF11-B if
they use these lines.

Table 4-14 = LSI-11/23-PLUS Factory Jumper Configuration

Jumper Name Status  Function

W1 BIAK I Provides backplane continuity for BIAK
signal. Must be installed when 2 Q/Q
backplane is used.

w2 BDMG I Provides backplane continuity for
BDMG signal. Must be installed when a
Q/Q backplane is used.

J22J23  +5V R When EPROM:s are used, jumper J24 to
J23 is removed and jumper J22 to J23 is
installed.

J24-J23 BTRA 13 I Connects ROM address bit 13 to pin 21
of both ROM sockets (E126 and E127).

J3-J4 DL1FE R Enables break/halt feature. The detec-

tion of a break condition by the console
SLU causes the processor to halt and

enter ODT.

J5-J4 DL1FE R No halt on break.

J6J7 Masterclock 1 Enables internal master clock — do
not remove.

J8-Jo PHASE I Connects PHASE signal to F11 chip
clock drivers — do not remove.

J11.J10 LTCENBJ R Allows BEVNT signal to request inter-

rupts only if bit 6 in the line clock reg-
ister (7775406) is set.

(continued on next page)
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Table 4-14 = LSI-11/23-PLUS Factory Jumper Configuration (Cont.)

Jumper

Name

Status

Function

J12J10

DL2 ADRJ

R

Selects the following device and vector
addresses for the second SLU:

Device  CSRs: Vectors:

RCSR 776500  Receiver 300
RBUF 776502  Transmitter 304
XCSR 776504

XBUF 776506

J13J10

DL2 DISJ

Enables the DL2 ADRJ jumper to deter-
mine the device and vector addresses
for the second SLU.

J14-J10

DL1 DISJ

Selects the following device and vector
addresses for the console SLU:

Device  CSRs: Vectors:

RCSR 776560  Receiver 060
RBUF 776562  Transmitter 064
XCSR 776564

XBUF 776566

J15-J10

BDK DISJ

Enables boot/diagnostic registers,
boot/diagnostic ROMs and the line
clock register.

J16-J18

TRAP OP]

Enter console ODT if the processor is
in kernel mode and executes a HALT
instruction.

J17.J18

PUP CDOJ

Powerup code (bit 0) — Bootstrap
powerup

J19.J18

PUP CDIJ

Powerup code (bit 1) — Mode 2

J20-J21

XTL

Connects baud rate oscillator to the
baud rate generator. Removed for man-
ufacturing test only.

J25J26

RCVIN

Console loop-back test disabled.

J27J26

XMIT OUT

Connects console SLU output to the
console SLU connector.

128-J30

DL2 PAR]

Disable second SLU character parity
check.

(continued on next page)
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Table 4-14 = LSI-11/23-PLUS Factory Jumper Configuration (Cont.)

Jumper Name Status  Function

J29-J30 D12 STY) I Second SLU character contains one
stop-bit.

J31J30 DL2 CH7J R Second SLU character contains 8 bits.

J32-J30 DL2ODDJ R Second SLU parity check disabled by
DL2 ODDY.

J33-J34 DCOKC2B R Installed only during manufacturing
testing.

J35-J34  LINITF (1) I BINIT clears console SLU.

J36-J38 DLIPAR] R Disables console SLU character parity
check.

J37-J38  DLIST]J I Console SLU character contains one
stop-bit.

J39-J38 DLICH7] R Console SLU character contains 8 bits.

J40-J38  DLIODDJ R Console parity check disabled by DLI
PARJ.

J41-J42  EXTCLKI R Disconnects EXT CLK1 input from the
console SLU.

J43-J42 INTCLK1 I Connects baud rate clock to the
console SLU.

J44-J45  EXTCLK2 R Disconnects EXT CLK2 input from the
second SLU.

J46-J45 INTCLK2 I Connects baud rate clock to the second

SLU.
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‘Table 4-15 = LSI-11/23-PLUS Bootstrap/Diagnostic Factory Switch

Configuration
E102
Switch  Position  Function
S1-1 ON Execute CPU diagnostic upon powerup or restatt
$1-2 ON Execute memory diagnostic upon powerup or restart
S1-3 OFF DECnet boot disabled
S1-4 ON Console test and dialog enabled
S1-5 OFF
S1-6 OFF
S1-7 ON RLO1/RLO2 bootstrap program selected
S1-8 OFF

Note

With the switch configuration shown, the KDF11-B will (upon
powerup or restart) execute the CPU diagnostic, the memory diag-
nostic, and then enter the console test. If the operator wishes to
terminate the memory diagnostic and immediately enter the con-
sole test, the Control/C keys must be pressed on the console ter-
minal. If the memory test is terminated before completion, some
memory locations may have wrong parity written into them.

Table 4-16 = LSI-11/23-PLUS SLU Baud Rate Factory Switch Configuration

'El14
Switch  Position  Function
$2-1 ON
S22 OFF Console SLU set for 9600 baud (see Table 4-6)
S2-3 OFF
S2-4 OFF
S2-5 ON
S2-6 OFF

S2-7 OFF Second SLU set for 9600 baud (see Table 4-9)




4-19

= Cabinet Kits

The following cabinet kits are available for use with the KDF11-B
microcomputer:

CK-KDF1B-KA For use with the BA23 enclosure (includes a selectable

baud switch)

CK-KDF1B-KB For use with the BA11-M enclosure (includes a selectable
baud switch)

CK-KDF1B-KC For use with the H349 distribution panel (includes a
selectable baud switch)

CK-KDF2B-KB For use with the BA11-M enclosure (does not include a
selectable baud switch)
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The LSI-11/73 microcomputer (KDJ11-A) interfaces to the 22-bit Q-bus and
can address up to 4 megabytes of main memory. It offers full memory manage-
ment and supports block mode DMA transfers. Included with the LSI-11/73 is
the FP11 floating-point instruction set. The module also contains 8 Kbytes of
write-through direct map cache memory.

Specifications
Identification M8192
Size Dual
Power Requirements +5V *£5%, 4.5 A (maximum)
Bus Loads
ac 34
dc 1.0
Instruction Timing Based on 267-ns CPU microcycle time
DMA Latency DMA latency is defined as the time
between receiving a DMA request
(BDMR) and granting the request
(BDMG). The worst case DMA latency
is 2.2 microseconds.
Related Documentation
Document Title Otrder Number
KDJ]11-A CPU Module User's Guide EK-KDJ1A-UG

Configuration

The KDJ11-A has nine jumpers for user selection of features. The locations of
these jumpers are shown in Figure 5-1 and their functions are described in Table
5-1. A jumper is installed by pushing an insulated jumper wire onto the two
wirewrap pins provided on the module.
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The factory-installed configuration of the KDJ11-A module is shown in
Table 5-2.

Table 5-1 = LSI-11/73 Jumper Identification

Jumper Function

W1 Bootstrap address bit 15

W2 Bootstrap address bit 14

W3 Powerup option selection bit 02
W4 Bootstrap address bit 13

W5 Halt trap option bit 03

W6 Bootstrap address bit 12

w7 Powerup option selection bit 01
w8 Wakeup disable

W9 BEVNT recognition

"Table 5-2 = LSI-11/73 Factory Configuration

Jumper Status Feature Selected

w1 Installed Bootstrap address bit <15> =1
w2 Installed Bootstrap address bit <14> = 1
W3 Removed Powerup option 2

W4 Installed Bootstrap address bit <13> = 1
W5 Removed Halt trap to location 4

W6 Installed Bootstrap address bit <12> = 1
w7 Installed Powerup option 2

W8 Removed Whakeup circuit enabled

W9 Removed BEVNT register enabled
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Figure 5-1 » LSI-11/73 Jumper Locations

Powerup Options
There are four powerup options available for user selection. These options are
selected by configuring jumpers W7 and W3 as described in Table 5-3. Each

option is described below.

POWERUP OPTION 0

When this option is selected, the processor reads physical memory locations 24
and 26 and loads the data into the PC and PS, respectively. The processor then
either services pending interrupts with a higher priority level than the current
processor priority (as specified in the PS) or begins program execution, begin-
ning at the memory location pointed to by the PC.

POWERUP OPTION 1
When this option is selected, the processor unconditionally enters micro-ODT
with the PS cleared. Pending service conditions are ignored.
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POWERUP OPTION 2

When this option is selected, the processor sets the PC to 173000 and the PS to
340. The processor then starts program execution, beginning at the memory
location pointed to by the PC. This option is used to implement a standard
bootstrap.

POWERUP OPTION 3

When this option is selected, the processor reads the four bootstrap address
jumpers and loads the result into PC <15:12>. PC <11:00>> are set to 0. PS is
set to 340. The processor then starts program execution, beginning at the mem-
ory location pointed to by the PC.

Table 5-3 = LSI-11/73 Powerup Options
Option W3 w7 Powerup Mode

0 Installed Installed PCat 24, PSat 26

1 Installed Removed Micro-ODT, PS=0

2 Removed Installed PC = 173000, PS = 340
3 Removed Removed User’s bootstrap, PS= 340
Halt Option

The Halt option determines the action taken when a HALT instruction is exe-
cuted in kernel mode. Upon detecting a HALT instruction, the processor tests
the BPOK bit (bit <00>> of the maintenance register) before checking the Halt
option bit 03. IF BPOK is set, the processor recognizes the Halt option, con-
trolled by the W5 jumper. When the jumper is removed, bit 03 is set (1) and the
processor will trap to location 4 in kernel data space and set bit 07 of the CPU
error register. When the jumper is installed, bit 03 is clear (0) and the processor
will enter the micro-ODT mode.

If BPOK bit 00 is not set, the Halt option is not recognized and the processor
loops until BPOK is asserted and the powerup sequence is initiated.

Boot Address

The boot address jumpers select the starting address of the user’s bootstrap
program when powerup option 3 is selected. Jumpers W1, W2, W4, and W6
are used to select the four high-order address bits of the bootstrap address.
Installing a jumper creates a logical 1; removing a jumper creates a logical 0.
During the powerup sequence, the processor reads the four high-order address
bits from the jumpers and forces the remaining bits to zero. Thus, the user’s
bootstrap program can reside on any 4 Kbyte boundary.
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Wakeup Disable

The KDJ11-A module has an onboard wakeup circuit to properly sequence the
BDCOK signal. When jumper W8 is removed, the wakeup circuit is enabled
and the module will properly sequence the BDCOK signal. With W8 installed,
the wakeup circuit is disabled and external logic must be used to sequence the
BDCOK signal.

BEVNT Recognition

The Q-bus signal BEVNT provides an external event interrupt request to the
processor. When jumper W9 is installed, this feature is disabled, along with the
linetime clock register. When W9 is removed, the BEVNT input is recognized
and is under control of the linetime clock register. Specifically, the signal is rec-
ognized by the module when bit 06 of the linetime clock register is set (1) and is
disabled when bit 06 is clear (0). The linetime clock register is a read/write reg-
ister with an address of 177775464.






Chapter 6 - KXT11-AB FALCON-PLUS SBC-11/21-PLUS

Microcomputer

The FALCON-PLUS SBC-11/21-PLUS, KXT11-AB, is a single-board microcom-
puter. It offers the Digital-designed 16-bit Micro/T-11 microprocessor unit
{mpu), 16 Kbytes of RAM, up to 32 Kbytes of PROM, two asynchronous serial
line units with programmable baud rates, 24 lines of programmable parallel
/0, and a 50-Hz, 60-Hz, or 800-Hz realtime clock.

= Specifications

Identification M7676
Size Dual
Power Requirements
Power Supply
+5.0Vdc 5% 2.5 A (typical), 2.8 A (maximum)
+12.0Vde 5% 60 mA (typical) used by onboard cir-

cuitry, 1.1 A (maximum) includes cur-
rent provided to outside interface

through pin 10 of the serial /O con-
nector
Battery Backup
+50V £5% 170 mA (typical), 260 mA (maximum)
Note

The + 12.0 V typical current is measured with no connections at
pin 10 of the serial I/O connectors (fused line).

Bus Loads
ac 2.7
dc 0.5

» Related Documentation

Document Title Order Number
SBC-11/21-PLUS User’s Guide EK-SBC02-UG-001
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Configuration

The SBC-11/21-PLUS module has 61 wirewrap pins with which the user can
configure the module for the operating modes necessary to meet any require-
ments. This is done either by installing or removing jumper wires between the
wirewrap pins. The locations and identification numbers of the wirewrap pins
are illustrated in Figure 6-1. Table 6-1 lists the pin functions according to the
features they support. The standard factory configuration is described in Table
6-2. The following features are user-selectable:

= Battery backup

= Powerup

= Starting address

= Interrupts
= Parallel I/O buffers

= Memory maps
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Figure 6-1 = SBC-11/21-PLUS Module Layout
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Table 6-1 = SBC-11/21-PLUS Configuration Pin Functions

Pin Description

Battery Backup

Mi16 Battery backup +5 Vdc power source

M1i5 +5 Vdc power distribution to support static RAM

M1 System +5 V power (+5 VNCR)

M36 High logic level (+5 VNCR)

M41 High logic level (+5 VCR)

M34 High logic level (+5 VCR)

M4 Socket set A, high and low byte, pin 1

M13 Socket set B, high and low byte, pin 1

M7 Socket set A, high and low byte, pin 26

Mé66 Socket set B, high and low byte, pin 26

M59 Socket set B, high and low byte, pin 28

Mo4 RAM, high and low byte, pin 26

M4 Whakeup circuit diode, anode side

Powerup (wakeup circuitry)

M6 System +5 V power, wakeup circuit diode, cathode side
(+5 VNCR)

Serial Line unit (SLU 1)

M31 System GND

M20 Transmit side of BHALT line transceiver

Mi17 Serial line unit (SLU) 1 BREAK detect

Serial line unit (SLU 2)

M23 Transmit side of BEVNT line transceiver

M27 50-Hz realtime clock output

M19 60-Hz realtime clock output

M28 800-Hz realtime clock output

Mi1 System GND

M9 High logic level (+3 Vdc)

Memory map decoder

M3 High logic level (+ 3 Vdc)

M25 Memory map select (LSB)

M21 Memory map select (MSB)

M2 System GND

(continued on next page)
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Table 6-1 = SBC-11/21-PLUS Configuration Pin Functions (Cont.)

Pin Description

Start address (mode register)

M30 Start address control (TDAL 13)
M26 Start address control (TDAL 14)
M22 Start address control (TDAL 15)
Mi8 High logic level (+3 Vdc)

M29 System GND

Nonmaskable interrupt and trap to the restart address
M74 HALT request line '

M32 System GND

BHALT interrupt (level 7, maskable)

M20 Transmit side of BHALT line transceiver
M31 System GND

M24 System GND

M17 SLU 1 BREAK detect, interrupt request output
M5 Receive side of BHALT line transceiver
M8 BREAK request clock line

Memory

M14 Socket set A, high and low byte, pin 1
M13 Socket set B, high and low byte, pin 1
M7 Socket set A, high and low byte, pin 26
Mé6 Socket set B, high and low byte, pin 26
M59 Socket set B, high and low byte, pin 28
Mé4 RAM, high and low byte, pin 26

Mé1 Socket set A, high byte, pin 23

M40 Socket set A, low byte, pin 23

Mé63 Socket set B, high byte, pin 23

M35 Socket set B, low byte, pin 23

M39 Socket set A, high byte, pin 27

M37 Socket set A, low byte, pin 27

M33 Socket set B, high byte, pin 27

M48 Socket set B, low byte, pin 27

M44 Address line 12

(continued on next page)
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‘Table 6-1 = SBC-11/21-PLUS Configuration Pin Functions (Cont.)

Pin Description

Memory (Cont.)

M56 High byte write strobe (-WHB)
M57 Low byte write strobe (-WLB)

M1 High logic level (+5 VNCR)

Mé High logic level (+5 VNCR)

M36 High logic level (+5 VNCR)

MI12 High logic level (+5 VNCR)

M46 High logic level (+5 VNCR)

M34 High logic level (+5 VCR)

M15 High logic level (+5 VCR)

M41 High logic level (+5 VCR)
Parallel input/output

M49 Port B buffer direction control
M51 System GND

M55 System GND

Mé65 Port C buffered output, to J3 pin 5
M53 Port C buffered output, to J3 pin 7
M58 Port C PC4 output (8255A-5 pin 13)
M54 Port C PC6 output (8255A-5 pin 11)
M50 High logic level (+3 Vdc)

M52 Port A buffer direction control
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Table 6-2 » SBC-11/21-PLUS Standard Factory Configuration

Function Jumper Connection
Battery Backup/Power-Up:
No battery backup M1to M15
Wake-up circuit enabled —
Starting Address:
Start address 10000 M22 to M18
Restart address 10004 M26 to M29
M30 to M26
Memories:
Map 0 Mé64 to M7
M25 1o M21
M21 to M2
Socket A contains 2K X 8 EPROM M7 to M6
M61 to M12
M12 to M40
Socket B contains 8K X 8 SRAM M59 to M36
M33 1o M56
M48 to M57
Mé66 to M4
M63 to M44
M35 to M44
Interrupts:
SLU 1 BREAK asserts HALT and is received as M17 to M20
level 7 interrupt (vector 140) M5 to M8
M74 to M32
60 Hz realtime clock asserts BEVNT M19 to M23
Parallel I/O:
Port A receive M52 to M50
Port B transmit M49 to M51

M65 to M58
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Battery Backup
The user can select battery backup mode to maintain a + 5 Vdc battery supply
to the following:

= The 16 Kbytes of onboard static RAM

= 24-pin devices in socket set A

= 28-pin or 24-pin devices in socket set B

The +5 Vdc battery supply is provided through the Q-bus pin AV1. A maxi-
mum of 2 mA is required. This supply is connected to wirewrap pin M16.

To enable battery backup, the jumper wire between M1 and M15 is removed
and a jumper wire is installed between M16 and M15. This provides battery
backup power for the 16 Kbytes of onboard static RAM. To enable battery
backup of 24-pin devices in socket set A, a jumper wire is installed between M7
and M41. To enable battery backup of 28-pin devices in socket set B, a jumper
wire is installed between M59 and M41. To enable battery backup of 24-pin
devices in socket set B, a jumper wire is installed between M66 and M34.

If the battery backup option is enabled, the wakeup circuitry must also be ena-
bled for all RAMs on the board. The wakeup circuitry is enabled by ensuring
that no jumper is installed between M4 and Mé. (This is the standard factory
configuration.)

Wakeup Circuit

The module has an onboard power wakeup circuit designed for use in systems
without the Q-bus power sequencing: protocol or in systems with battery
backup. This circuit holds the BDCOK line negated until one second after +5V
power is applied. When the module is used in a Q-bus backplane that has a
power sequencing routine, the module wake-up circuit must be disabled. To do
this, a jumper wire is installed between M6 and M4. The jumper wire is
removed when using power supplies without power sequencing or when the
battery backup option is installed. The module requires the +5 Vdc and + 12
Vdc power supplies to have a rise time of less than 50 nanoseconds.

Starting Address

The user selects the starting address for the microcomputer via wirewrap pins.
When the module is powered up, the microcomputer loads this value into R7
(program countet) as the first fetch address. The wirewrap pins are M22, M26,
M29, M30, and M18, and are defined in Table 6-1. The user can select from
eight available starting addresses. Table 6-3 lists these available addresses and
the jumper connections required for each address. The restart address is always
the start address incremented by four. The wirewrap pin locations are shown in
Figure 6-1.
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Table 6-3 = SBC-11/21-PLUS Mode Register Configuration

Start Restart Connect Connect Connect
Address Address M22 to M26 to M30to
000000 000004 Mi8 M29 M18
010000~ 010004 Mi18 M29 M29
020000 020004 M29 Mi8 Mi8
040000 040004 M29 Mi18 M29
100000+ 100004 M29 M29 Mi18
140000 140004 M29 M29 M29
172000 172004 Mi8 M18 M18
173000 173004 Mi8 Mi18 M29

* Factory setting. The start address should be selected in conjunction with the memory
map configuration, Figure 6-5 shows how the available start addresses fit into the mem-
ory maps.

t When using the 27128 EPROM with memory map 3, strap the board for starting address
100000 for actual starting address 40000; strap the board for 40000 for actual address of
100000.

Interrupts

The SBC-11/21-PLUS implements a multilevel interrupt system that has eleven
separate intetrrupts. Three interrupts — CTMER, BKRQ, and REVNT — are
user-configurable by means of jumper wires, as shown in Figure 6-2.

The CTMER interrupt is at the highest level (nonmaskable). It is caused by a
timeout — that is, a failure to detect BRPLY during a fetch/read, write, or IAK
transaction. Such a condition could occur only if the peripheral that caused the
interrupt failed to return BRPLY during the vector reading operation. The other
two interrupts the user can select are BKRQ and REVNT. All jumper combina-
tions that are “electrically correct” are legal.

A description of some typical configurations follows to familiarize the user with
the different combinations available.
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Jumper

Connections Interrupt Condition

M7 to M74 Allows the SLU1 BREAK input to set the -CTMER nonmas-

M20 to M31 kable interrupt and trap to restart address. BHALT bus

M28 to M23 signal is ignored. The SLU2 800 Hz linetime clock and

M8 to M24 BEVNT bus signal enable the REVNT interrupt.

M5 to M74 Allows the BHALT bus signal to set the -CTMER non-

M17 to M8 maskable interrupt and trap to the restart address. SLU1

M20to M31 BREAK input sets the BKRQ level 7 maskable interrupt,

M23 to M71 and only the BEVNT bus signal enables the REVNT
interrupt.

M74 to M32 Allows the timeout (TMER) to set the -CTMER nonmask-

M17 to M20 able interrupt for all timeouts. SLU1 BREAK or BHALT

MS5 to M8 bus signal set the BKRQ level 7 maskable interrupt, and

M23 to M9 BEVNT bus line is clamped low; no interrupts can be gen-

erated by BEVNT.
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Figure 6-2 » SBC-11/21-PLUS lnterrupt Configurations
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Parallel 1/0

The parallel I/O is implemented with the 8255A-5 programmable peripheral
interface (PPI) and connects to the user’s interface through the J3 connector.
Figure 6-3 illustrates the wirewrap pins used for the configuration of the
parallel I/O. The directions of port A and port B transceivers are dependent on
the logic level connected to M49 and M52. Wirewrap pin 52 connects to port A
through a 200-ns minimum rise time edge delay circuit. When M50 (+3 Vdc)
is jumpered to pins M49 and M52, port A and port B buffers are inputs to the
PPI from the J3 connector. When M51 (GND) is jumpered to pins M49 and
M52, port A and port B buffers are outputs from the PPI to the J3 connector.

The direction of port A and port B can also be controlled by a user’s program.
To make this possible, M58 and M54 must be jumpered to M49 and M52. The
data outputs via port C will control the voltage levels at the direction control
inputs to ports A and B.

Wirewrap pins M65 and M53 can be jumpered to M49 and M52 to allow the
user to control the direction of the transceivers via J3 connector pins 5 and 7.
When not using wirewrap pins M58 and M65 or M54 and M53 to control the
direction of ports A and B, jumpers connected between M58 and M65 and
between M54 and M53 allow PC4 and PC6 to be used as inputs to the PPI from
the J3 connector.

Note
If pins M65, M53, M58, or M54 are used for program control off
port A or B, the user must ensure that the PPI and the buffer do
not contend as driver output to driver output. If this condition is
allowed to occur, damage to both drivers may result.

The programmable peripheral interface can function in three modes selected
by the software. The jumper configurations and the handshake signals or each
of these modes are shown in Tables 6-4, 6-5, and 6-6.
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Table 64 » SBC-11/21-PLUS Mode 0 Buffer Configuration (No Handshake)

PPII/O Input Status Output Status Port C Controlled
Port A M52 to M50 M52 1o M51 M52 to M54 or M58
Port B M49 to M50 M49 to M51 M49 to M54 or M58
PC7 n/a Output

PCé M54 to M53 Never external

PC5 n/a Output

PC4 M58 to M65 Never external

PC3 n/a Interrupt A

PC2 Input n/a

PC1 n/a Output

PCO n/a Interrupt B

Table 6-5 * SBC-11/21-PLUS Mode 1 Buffer Configuration (Strobed 1/0)

PPII/O Input Status Output Status Port C Controlled
Port A M52 to M50 M52 to M51 n/a
Port B M49 to M50 M49 to M51 M49 to M54 or
M58
PC7 n/a Buffer A full
PCé M54 to M53 Never external
(Acknowledge A)*
PC5 n/a Buffer A full
PC4 M58 to M65 Never external
(Strobe A)
PC3 n/a Interrupt A
PC2 Strobe B (input) n/a
Acknowledge B
(output)
PC1 n/a Buffer B full
PCo n/a Interrupt B

* User’s hardware acknowledges receipt of data output by port A.
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Table 6-6 * SBC-11/21-PLUS Mode 2 Buffer Configuration and Handshake

PPII/O Input Signal Output Signal

Port A Bidirectional bus I M52 to M54 or M53
Port B n/a n/a

PC7 n/a Output buffer A full
PC6 Acknowledge A n/a

PC5 n/a Input buffer A full
PC4 Strobe A (if M65 to M58) n/a

PC3 n/a Interrupt A

PC2 Input n/a

PC1 n/a Output

PCO n/a ‘ Output

Serial IY’O

The jumper options relating to the setial I/O determine the interrupt response
of the system. All responses to the BREAK detection by SLU1 are listed in Table
6-7.

Table 6-7 = SBC-11/21-PLUS SLU1 BREAK Detection
Jumper Connection = BREAK Response

M17 to M20 BHALT signal to the Q-bus and
M5 to M8 BKRQ interrupt (vector 140)
M20 to M31 No response

M5 to M8

M8 to M17 BKRQ interrupt (vector 140)
M20 to M31 (no BHALT to bus)

M17 to M74 CTMER interrupt

M20to M31 (HALT trap) through restart
M8 to M24

Memories

The memory system for the module is the Q-bus, 4 Kbytes of local RAM, and
four 28-pin sockets that accept either 24-pin or 28-pin industry-standard +5 V
memory chips. These chips are provided by the user and can be either
EEPROMs, EPROMs, PROMs, ROMs, or static RAMs. The sockets will accept
2K x 8, 4K x 8, 8K X 8, and 16K x 8 PROMs/EPROMs/EEPROMs, or 2K X 8
and 8K X 8 static RAMs.
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There are two socket sets: set A, controlled by -CSKTA and set B, controlled
by -CSKTB. Each set has a high-byte socket and a low-byte socket that are
interconnected as shown in Figure 6-4. The wirewrap pins used to configure
the memory are shown in Figure 6-5 and described in Table 6-1. The stand-
ard factory configuration of the installed jumper wires is represented by the
dashed lines in Figure 6-5. In addition to configuring the sockets, the user
must configure the decode memory address chip to select one of the four
memory maps available.

Note

The SBC-11/21-PLUS contains semiconductor devices that may be
susceptible to damage by electrostatic charges. When handling the
board and configuring the wirewrap pins, you should keep the
board on a grounded conductive plane. Also, use wrist straps in
contact with the skin to keep yourself at the same ground

potential.
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Figure 6-5 » SBC-11/21-PLUS Memory Configuration
= MEMORY MAPS

Figure 6-6 shows the four memory maps available. The module can be con-
figured to select the one that meets the user’s requirements. Wirewrap pins
M18, M21, M29, and M25 are used to select the memory map. The jumper
requirements are listed in Table 6-8.
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4. UNDERLINED ADDRESSES ARE JUMPER-SELECTABLE START ADDRESS.

Figure 6-6 » SBC-11/21-PLUS Memory Maps
Table 6-8 * SBC-11/21-PLUS Memory Map Jumpers

Map Selection Jumper M25 to Jumper M21 to
Map 0 M21 M29
Map 1 Mi8 M29
Map 2 _ M29 Mis8

Map 3 M21 Mi18
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= PROMs/EPROMs/EEPROMs

The 28-pin sockets accept 24-pin and 28-pin PROMs, EPROMs, or EEPROM:s. If
24-pin chips are selected, caution must be observed to ensure that pin 1 of the
chip is placed into socket hole 3. The configuration requirements of some
industry compatible PROMs/EPROM:s are described in Tables 6-9 and 6-10. The
user may select chips from other vendors; however, the pin configuration must
be compatible with the sockets provided. A 250-nanosecond maximum output
enable time is also required, and the maximum access time for compatible
PROMSs/EPROMs is 450 nanoseconds. The maximum output enable time is
defined as the time from the assertion of TDIN or TDOUT by a bus master to the
time the module asserts valid data onto the bus.

The user installs a jumper wire from the pin referenced by the chip type to the
socket pin described in the tables. Figure 6-5 provides a reference for all signals
and the socket pins associated with the wirewrap pins. These interconnections
are listed separately under socket set A and socket set B, and some jumper wires
are common to both socket sets. Some devices may not require a connection or
installation of a jumper wire and are designated by an “nc” (requires no connec-
tion) in the tables. The wirewrap pin locations are shown in Figure 6-1.

Table 6-9 » SBC-11/21-PLUS Socket Set A Configuration for

EEPROMs/EPROMs/PROM:s
Connect Referenced Pin to Socket A Pin
Part Pins Size M40 M37 M7 Mel Mi14 M39 Mo4
EEPROMs
Intel
2815 24 2Kx8 MI12 nc M6 MI2 nc nc M7
EPROMs
Intel
2716 24 2KxX8 MI12 nc M6 MI12 nc nc M7
2716-1 24 2Kx8 MI12 nc M6 MI12 nc nc M7
2716-2 24 2Kx8 MI12 nc M6 MI12 nc nc M7
2732 24 4Kx8 Md44 nc M6 M44 nc nc M7
2732A 24 4Kx8 M44 nc M6 M44 nc nc M7
2764 28 8Kx8 M44 M46 nc M44 M36 M36 M6
27128 28 16K x8 M44 M39 M10 M44 M39 M36 M6
T1

TMS2516 24 2Kx8 MI12 nc M6 MI2 nc nc M7
TMS2516-35 24 2Kx8 MI12 nc M6 MI2 nc nc M7

Mostek
MK2716 24 2Kx8 MI12 nc M6 MI12 nc nc M7
MK2764 28 8KxX8 M44 nc nc M44 M36 nc M6

(continued on next page)
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Table 6-9 * SBC-11/21-PLUS Socket Set A Configuration for
EEPROMs/EPROMs/PROMs (Cont.)

Connect Referenced Pin to Socket A Pin

Part Pins Size M40 M37 M7 Me6l Mi14 M39 Mo4
PROMs
Intel
3632 24 4Kx8 MI12 nc M6 MI2 nc nc M7
3632-1 24 4Kx8 MI12 nc M6 MI12 nc nc M7

nc = requires no connection

Table 6-10 = SBC-11/21-PLUS Socket Set B Configuration for

EEPROMs/EPROMs/PROMs
Connect Referenced Pin to Socket A Pin
Part Pins Size M35 M48 M13 Mé63 M59 M66 M33
EEPROMs
Intel
2815 24 2Kx8 MI2 nc nc MI12 nc M6 nc
EPROMs
Intel
2716 24 2Kx8 MI12 nc nc MI12 nc M6 nc
2716-1 24 2Kx8 MI12 nc nc MI2 nc M6 nc
2716-2 24 2Kx8 MI12 nc nc MI2 nc M6 nc
2732 24 4KxX8 Md44 nc nc M44 nc M6 nc
2732A 24 4KxX8 M44 nc nc M44 nc M6 nc
2764 28 B8KXxX8 M44 M46 M36 M44 M36 nc M36
27128 28 16Kx8 Md44 M33 M33 M44 M36 M10 M59
TI

TMS2516 24 2Kx8 MI12 nc nc MI2 nc M6 nc
TMS2516-35 24 2Kx8 MI12 nc nc MI2 nc M6 nc

Mostek
MK2716 24 2Kx8 MI2 nc nc MI12 nc M6 nc
MK2764 28 8Kx8 M44 nc M36 M44 M36 nc nc
PROM:s
Intel
3632 24 4Kx8 MI12 nc nc M2 nc M6 nc
3632-1 24 4Kx8 MI12 nc nc MI2 nc M6 nc

nc = requires no connection
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= RAMs

The 28-pin sockets can also accept 24-pin static RAM chips. Caution must be
observed to ensure that pin 1 of the chip is installed into socket hole 3. The
configuration requirements of some industry-compatible RAMs are described in
Tables 6-11 and 6-12. The user may select chips from other vendors; however,
the pin configuration must be compatible with the sockets provided. The
selected RAM:s are required to meet the maximum output enable time and the
maximum access time specified for the PROMs.

The user installs a jumper wire from the pin referenced by the chip type to the
socket pin described in the tables. Figure 6-5 provides a reference for all signals
and the socket pins associated with the wirewrap pins. These interconnections
are listed separately under socket set A and socket set B, and some jumper wires
are common to both socket sets. Some devices may not require a connection or
installation of a jumper wire and are designated by an “nc” in the tables. The
wirewrap pin locations are shown in Figure 6-1.

Table 6-11 = SBC-11/21-PLUS Socket Set A Configuration for RAM
Connect Referenced Pin to Socket A Pin

Part Pins Size M40 M37 M7 Mel Mi14 M39
Mostek

MK4802 24 2Kx8 M57 nc M34 M56 nc nc
Toshiba

TMM2016P 24 2Kx8 M57 nc M34 M56 nc nc

TMM2016P-1 24 2Kx8 M57 nc M34 M56 nc nc
TC5565P/P-1 28 8Kx8 M44 M57 M34 M44 nc M56
TC5565PL/PL-1

Hitachi
HM6116P 24 2Kx8 M57 nc M34 M56 nc nc
HM6264P 28 8Kx8 M44 M57 M34 M44 nc M56

nc = requires no connection
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Table 6-12 = SBC-11/21-PLUS Socket Set B Configuration for RAM
Connect Referenced Pin to Socket A Pin

Part Pins Size M35 M48 M13 M63 M59 Mé66 M33
Mostek

MK4802 24 2Kx8 M57 nc nc M56 nc M34 nc
Toshiba

TMM2016P 24 2Kx8 M57 nc nc M56 nc M34 nc
TMM2016P-1 24 2Kx8 M57 nc nc M56 nc M34 nc
TC5565P/P-1 28 8Kx8 M44 M57 nc M44 M41 M41 M56
TC5565PL/PL-1

Hitachi
HM6116P 24 2Kx8 M57 nc nc M56 nc  M34 nc

HM6264P 28 2Kx8 Md44 M57 nc M44 M36 M34 M56

nc = requires no connection

Cables and Connectors

The module has a 30-pin connector (J3) for an external interface with the
programmable /O interface and two 10-pin connectors (J1 and J2) for the
external interface of the serial line units (SLUs). The locations of these connec-
tors on the module are shown in Figure 6-1.

Parallel I/O Interface

The module connector is a 30-pin AMP MODU connectot. The 1/O signals are
buffered and are capable of driving up to 50 feet (maximum) of flat ribbon or
round cable with a 30-pin AMP contact housing at each end. The following list
of connectors is compatible with the module connector:

AMP MODU polarized or nonpolarized contact housings for crimp snap-in pin
and receptacle contacts:
Latching, polarized housings 2-87631-6 no strain relief

87733-6 strain relief

Nonlatching, polarized housings 1-87977-3 no strain relief
1-102184-3 strain relief

Nonlatching, nonpolarized 2-87456-6 no strain relief
housings ) 2-87832-7 strain relief
Receptacle contacts 87045-3 for 30 to 26 ANG

102098-3 for 32 to 27 AWG
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Mass termination connectors for flat cables:

Separate parts (nonpolarized) 1-88378-1 connector
1-86873-2 cover
1-88340-1 strain relief cover
Separate parts (polarized) 1-88392-1 connector

1-86373-2 cover
1-88340-1 strain relief cover

Connector and cover kits 1-88379-1 no strain relief
(nonpolarized) 1-88476-1 with strain relief
Connector and cover kits (polarized) 1-88393-1 no strain relief
1-88478-1-with strain relief
Separate parts 1-88392-1 connector

1-86873-2 cover
1-88340-1 strain relief cover

Latching connectors and covers 1-88423-1 no strain relief
(polarized) 1-88479-1 with strain relief
Mass modular connector system 1-102393-3 housing for 30-26 AWG
1-102396-3 cover
1-102392-3 kit
1-102398-3 housing for 26-22 AWG
1-102396-3 cover
1-102397-3 kit

Connectors can be terminated to discrete wire in sizes 30-26 AWG, 26-24 AWG,
as well as jacketed cable and bonded ribbon cable.

Serial Line Interfaces (J1 and J2)
Each serial line unit (SLU) is compatible with EIA RS-232C and EIA RS-423 serial
type interfaces. SLU1 interfaces through J1, and SLU2 interfaces through J2.

The user installs a slew rate resistor determined by the operating baud rate
defined in Table 6-13. The slew rate resistor is identified as R6 and its location
on the module is shown in Figure 6-1.
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The user provides the interconnecting cables. The following list describes some
standard Digital cables for use with the KXT11-AB:

BC20N-05  5-foot EIA RS-232C null modem cable to directly interface with
the EIA RS-232C terminal (2 X5 pin AMP female to RS-232C
female)

BC21B-05 5-foot EIA RS-232C modem cable to interface with modems and
acoustic couplers (2 X 5 pin AMP female to RS-232C male)

BC20M-50  50-foot EIA RS-422 or RS-423 cable for high throughput transmis-
sion (19.2 Kbaud) between two SBC-11/21-PLUS computers
(2 X5 pin AMP female to 2 X 5 pin AMP female)

Table 6-13 = EIA Slew Rate Resistor Values

Baud Rate Resistor R6 (ohms)
38400 22 kQ*
19200 51kQ
9600 120 kQt
4800 200kQ
2400 430 kQ)
1200 820 kO
600 1MQ
300 1MQ

* Factory-installed value
+ Maximum baud rate for SLU1
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The KXT11-CA is a single-board computer (SBC) that can operate as a
peripheral 1/0 processor or as a stand-alone computer.

= Specifications

Identification M8377
Size Quad
Power Requirements
Power supply
+5Vdc +5% 3.5 A (typical), 4 A (maximum)
+12Vdc +5% 60 milliampere (typical) used by

onboard circuity; 2 A (maximum)
includes current provided to outside
interface through pin 10 of the serial
/O connector for operating the
DIV11-KA EIA-20 milliampere
converter option.

The + 12 V typical current is mea-
sured with no connections at pin 10 of
the serial /O connector (fused line).

Battery Backup 12 milliampere (typical), 20 mil-
+5Vdc 5% liampere (maximum)
Bus Loads
ac 2.7
dc 1.0

* Related Documentation

Document Title Order Number
KXT11-CA Single-Board Computer User's Guide =~ EK-KXTCA-UG
PDP-11 Architecture Handbook EB-23657-18
Chipkit Users Manual EJ-17475
Micro/T11 User’s Guide EK-DCT11-UG
TUS58 Technical Manual EK-OTU58-TM

KXT11-CA ROM Listing EK-KXTCA-HR
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Configuration

The KXT11-CA is configured by means of 32 jumpers and two edge-mounted
switches. Jumper configurations are done by either installing, repositioning, or
removing jumpets between pins. The locations and identification numbers of
the pins are shown in Figure 7-1. Table 7-1 defines the pins by functional
groups, and the standard factory-shipped configuration is listed in Table 7-2.

PVO

CONSOLE

CHANNEL B

CHANNEL A

B .

BOOT/SELF-
TEST SWITCH

o M84
E m83
Mma2
E M81
mM80
o M79

M78[c_olM77
M76 00 M75
M74[colM73
M72[colm71

lM7°Ms7 o M6
M69M65I IM64
m63

M62[c] o M6t

M60 E M59

M58

M57 o
M56fc  olM55

Ms4[0ofms3
o M52

1 ]

M42 M41 M31 OM32 M17[c_o]m16
Ma3o [0 olm4o[oc o]m3g o Mi5[0 o|M14 SBC ID
M38o oM37  M30M29Mm13[o o|lM12 SWITCH
maefo_o|m3s m28 Mt1[oolM10
M34jo_o|Mm33 o Mglo olms
M27 M26 m7[0 o|Me
o O
M51 M5 M4
o |Veo
© M49
M48
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M45 E
Ma4
M25[o o|m24
m23 [o o] M22
M21[o o] M20
o M9 3 M1 2E]
oMi8_ o
M2

IJT

Figure 7-1 » KXT11-CA Jumper Layout
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Table 7-1 » KXT11-CA Jumper Pin Definitions

Function Jumpers

Base address M18 and M19

DMA requests M47, M48, M49, M50, M51
Realtime clock (60 Hz or 50 M84, M82, M83

Hz)

SLU1 break (nonmaskable) M81, M80

User memory socket sites

M57, Mé6, M61, M55, M60, M65, M63, M58,
M52, M67, M64, M59, M56, M53, M62

Memory map selection

M24, M25, M22, M23, M20, M21

Battery Backup:
Onboard RAM M1, M2, M3
User RAM Mé8, M69, M70
SLU1:
Programmable baud rate  M72, M74, M76, M78, M75, M73, M71, M77
Serial output M43, M41, M42
(RS-422, RS-423)
Serial input M5, M4
SLU2:
Channel A M13, M12, M17, M16, M11, M10, M9, M8,
Mi15, M14, M7, M6
Channel B M39, M40, M38, M37, M46, M45, M44, M34,

M33, M28, M26, M35, M36, M29, M32, M27,
M31, M30, M43
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Table 7-2 » KXT11-CA Factory-shipped Jumper Configuration

Function Jumpers Installed
Base address Low range (jumper out)
Interrupts:
Realtime clock RTC60 M82 1o M83
SLU1 (break) M81 to M80
DMA Requests:
SLU2 channel A M51 to M50
SLU2 channel B M47 to M48
Memories:
2K X 8 EPROM M53 to M55
Memory map 0 No jumpers installed
Battery backup (no) M1 to M2
User RAM (no) Mé69 to M70
SLUL:
Serial baud/bits rate (9600) M78 to M77
M76 to M75
M72 to M71
Receiver (RS-423) No jumpers installed
Transmitter M42 to M41
SLU2:
Channel A receiver {RS-422) M15 to M14
M13 o M12
M11to M10
M7 to M6
M8 to M9
Channel B receiver (RS-422) M36to M35
M34 to M33
Channel B transmitter (RS-422) M28 to M27
M32 to M30
M39 to M40
Boot/self-test switch Position 10

ID switch Position 2
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User EPROM, EEPROM, and RAM

The user can install EPROMs, EEPROMs, or RAMs into the two-user socket sites,
shown in Figure 7-2. Table 7-3 lists jumper configurations for several memory
chips. The user may select chips from other vendors; however, pin configura-
tions must be compatible. Selected EPROMs or RAMs must meet maximum
enable time of 250 nanoseconds and a maximum access time of 450
nanoseconds.

USER SOCKET SITES
CHIPS PIN 12 OF CHIP
PIN 14 OF SOCKET
LEFT EDGE OF
PC BOARD
COMPONENT
SIDE NOTE: PIN 12 OF THE USER'S CHIP, 24 PIN OR 28 PIN, IS

INSERTED INTO PIN 14 OF THE USER SOCKET SITES.
SHOWN INSERTED IS A 24 PIN CHIP.

Figure 7-2 » KXT11-CA User Socket Sites
Table 7-3 = KXT11-CA Memory Jumper Configurations

Part No. Pins Size Jumper Connection between Pins
56— 61- 55— 52— 61— 58 66— 66— 63—
Intel 55 62 53 53 59 59 67 64 64
2716 24 2kx8 R R'I R I R R I R
2732 24 4Kx8 R R I R R I R R I
2764 28 8Kx8 I I R R R I I R 1
27128 28 16Kx81 I R I R I 1 R 1
62— 53— 53— 59— 67— 64 59— 64 56—
Toshiba 60 54 55 60 65 65 58 63 55
TMM2016P-01 24 2Kx8 R R I I R I R R R
TMM5565P-1 28 8Kx8 I I R R I R I 1T 1

I = jumper installed; R = jumper removed
* When 28-pin RAM devices are installed, M57 is jumpered to either M56 ( +5 V source)
or M55 (+5 V battery backup source).
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Battery Backup

The KXT11-CA is factory-configured with no battery backup for the RAMs with
a jumper inserted between pins M1 and M2. By removing this jumper and rein-
stalling it between pins M2 and M3, the user can select the battery backup con-
figuration to maintain a +5 V battery supply to the 16-Kbyte static RAM after
the dc power is removed. The user must then supply battery backup voltage to
pin AV1.

User Sacket +5 V Power

If the 32-Kbyte static RAM is jumpered for battery backup, then the user socket
can also be jumpered for battery backup. This is done by removing the factory-
installed jumper from between pins M70 and M69 and reinstalling the jumper
between pins M69 and Mé8.

Memory Maps

The KXT11-CA can be configured for one of eight different memory maps,
numbered from 0 to 7, as shown in Figure 7-3. Table 7-4 lists the jumper con-
figurations required to select one of these memory maps.



32

1K /0 PAGE 1K 11O PAGE
173777 28
2K NATIVE FIRMWARE 2K NATIVE FIRMWARE
163777
157777 1K SELF TEST OVERLAY 1K SELF TEST OVERLAY
4K - aK . .
NATIVE NXM NATIVE
NXM FIRMWARE FIRMWARE
N EXTENSION | _, EXTENSION
8K 8K - LD
PROM/RAM | PROM/RAM RAM
117777 = 20
77| PROM/RAM
0000 PROMPAM 1 RAM RAM RAM
-~ 6 16K
PROM/RAM
12
8
RAM RAM RAM RAM 8K
NXM PROM/RAM
4
K
= PROM/RAM
0 o LPROM/RAM
KXTCSRB  MAP 0 MAP 1 MAP 2 MAP 3’ MAP 4 MAP 5 MAP 6 MAP 7
<3-1> 000 001 010 ot1 100 101 110 11

*NOT CURRENTLY SUPPORTED
**THE TOP 64 BYTES OF NATIVE RAM ARE RESERVED BY NATIVE FIRMWARE

Figure, 7-3 « KXT11-CA Memory Maps

1L
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Table 74 = KXT11-CA Memory Map Jumpers

Jumper Connections
Memory Map M24 to M5 M22 to M23 M20 1o M21
0 IN IN IN
1 ouT IN IN
2 IN ouT IN
3 OouT ouT IN
4 IN IN ouT
5 ouT IN ouT
6 IN ouT OouT
7 ouT ouT OouT
Boot/Self-test Option

The KXT11-CA has a 16-position switch used to configure the bootstrap and
self-test options. The location of this switch is shown in Figure 7-1. Table 7-5
lists the options which can be selected.

Table 7-5 » KXT11-CA Boot/Self-test Switch Options
Switch Position Option Description

Stand-alone Boot

0 Application code in user ROM is executed; no selftest is
performed.

1 Application code in user ROM is executed; self-test is
performed.

2 Application code in user ROM is executed; self-test and
ROM test are performed.

3 Boot application code from TU58 drive unit; self-test is
petformed.

4 No auto self-test; enter serial ODT.

(continued on next page)
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Table 7-5 * KXT11-CA Boot/Self-test Switch Options (Cont.)

Switch Position Option Description

System Boot

5 Self-test is performed; do not boot; wait for command
from arbiter.

6 No self-test is performed; do not boot; wait for boot
command from arbiter.

7 Reserved

Dedicated Test

8 Used for stand-alone testing. Self-test is performed;
loopback test is run; no application code is run; the
RAM is mapped low.

9 Used for stand-alone testing, Self-test and user ROM test
are performed; loopback test is run; no application code
is run; the RAM is mapped low.

10 Used when running XXDP+ diagnostics. Self-test is per-
formed; wait for additional test commands; the RAM is
mapped low.

11-15 Reserved

Base Address

The jumper between pins M18 and M19 enables the user to select either a high-
or a low-base address range. Within a particular range, the 16-position system
ID switch enables the user to select one of 14 base addresses. Figure 7-1 shows
the location of the system ID switch. Table 7-6 lists the jumper and switch con-
figurations required for various base addresses.

Note

Due to a conflict of CPU addressing, the high base address range
should be used if 2a FALCON SBC or more than eight KXT11-CAs
are on the Q-bus.
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Table 7-6 = KXT11-CA Base Address Configuration

SBC Base Address
ID Switch Low Range High Range
Position M18-M19 Out M18-M191n
0* - -
1* - -
2 17760100 17762100
3 17760140 17762140
4 17760200 17762200
5 17760240 17762240
6 17760300 17762300
7 17760340 17762340
8 17775400 , 17777400
9 17775440 177774407
10 17775500 17777500t
11 17775540 17777540t
12 17775600 17777600t
13 17775640 17777640t
14 17775700 17777700t
15 17775740 17777740t

* For these two switch positions, the Q-bus interface is disabled.
+ Caution: Using these base addresses may conflict with existing Q-bus devices.

Realtime Clock Interrupt

The realtime clock interrupt can be set for either 50-Hz or 60-Hz operation, as
determined by pins M82, M83, and M84. The factory-shipped co tion is
for 60-Hz operation, with a jumper installed between pins M82 and M83. To
select 50-Hz operation, the user must removed the factory-installed jumper and
reinstall it between pins M83 and M84.

Break Enable

The KXT11-CA is shipped with the console SLU1 BREAK key interrupt enabled.
This causes a nonmaskable T-11 trap to restart when the BREAK key is pressed
on the SLU1 console terminal. To disable this interrupt, the user must remove
the factory-installed jumper from between pins M80 and M81 and reinstall it
between pins M79 and M80.



SLU1 Teansmitter

SLU1 can be configured to transmit either single-ended (RS-423) or differential
(RS-422) asynchronous serial data out on connector J3. The factory-shipped
configuration is for RS-423 transmission, with a jumper installed between pins
M41 and M42. To select RS-422 transmission on SLU1, the user must remove
the factory-installed jumper and reinstall it between pins M42 and M43.

SLU1 Receiver

SLU1 can be configured to receive either single-ended (RS-423) or differential
(RS-422) asynchronous serial data in on connector J3. The factory-shipped con-
figuration is for RS-423 input, with no jumper installed between pins M4 and
MS5. To select RS-422 input on SLU1, the user must install a jumper between
pins M4 and M5.

SLU1 Baud Rate

The SLU1 output baud rate can be configured for either hardware or software
control. With a jumper installed between pins M77 and M78, the baud rate is
determined by the jumper configuration of pins M72 through M76, as shown in
Table 7-7. If no jumper is installed between pins M77 and M78, the baud rate is
under software control.

The KXT11-CA is factory-shipped with a hardwired SLU1 output baud rate of
9600.

Table 7-7 * KXT11-CA SLU1 Baud Rate Configuration

Baud Rate Jumper Connection
(Bits/S) M72 to M71 M74 to M73 M76 to M75
38400 IN IN IN
19200 IN IN ouT

9600 IN ouT IN

4800 IN ouT our

2400 ouT IN IN

1200 OouT IN our

600 OouT . OuT IN

300 ouT OuT ouT
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DMA Requests

There are three DMA request lines to the direct transfer controller (DTC). Two
request lines come from SLU2 channels A (transmit and receive). The third
request comes from the counter/timer (8036) chip. The user can select two of
these three requests by configuring jumper pins M47 through M51, as shown in
Table 7-8.

Table 7-8 * KXT11-CA DMA Request Configuration
Jumper Connection  Description

M50 to M51 DMA request from SLUZ2 channel A (transmit)

M48 to M49 DMA request from countet/timer chip

M47 to M48 DMA request from SLU2 channel A (receive)
Note

Do not install a jumper between pins M49 and M50. This config-
uration is not supported.

SLU2 Channel A Receiver
The SLU2 channel A receiver can be configured for either single-ended (RS-
423) operation or differential input (RS-422) operation, as shown in Table 7-9.

Table 7-9 = KXT11-CA SLU2 Channel A Receiver Configuration

Jumper Status Description

M17to M16 ouT SLU2 channel A single-ended (RS-423)
M15 to M14 ouT receiver operation

M13 to M12 ouT

M11to M10 ouT

M9 to M8 ouT

M7 to M6 ouTt

M17 to M16 IN SLU2 differential input (RS-422)
M15to M14 IN

M13 o M12 IN

M11to M10 IN

M9 to M8 IN

M7 to M6 IN
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SLU2 Channel B Operation

SLU2 channel B can be configured to receive either driver (differential or single-
ended) or party-line signals (CCITT R1360) on connector ]2, as shown in Table
7-10.

Table 7-10 = KXT11-CA SLU2 Channel B Configuration
Jumper Connection ~ Description

M45 to M6 R1360 party-line input signal
M44 to M45 TT104B input signal (RS-423)
SLU2 Channel B Receiver

The SLU2 channel B input can be configured for RS-422 (differential) or RS-423
(single-ended) receiver operation. Channel B output can be configured for
either RS-422 (differential), RS-423 (single-ended), or party line (CCITT R1360)
operation, as shown in Table 7-11.

Table 7-11 » KXT11-CA SLU2 Channel B Receiver Configuration

Jumper Status Description
M38 to M37 ouT RS-423 receiver operation
M36 to M35 ouT
M34to M33 ouT
M38 to M37 ouT RS-422 receiver operation
M36to M35 IN
M34to M33 IN
M38to M37 IN Party-line receiver operation
M36 to M35 ouT
M34 to M33 ouT
Note

When the SLU2 channel B receiver is configured for party-line
operation, a jumper must be installed between pins M39 and M40
for party-line termination.
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SLU2 Channel B Transmitter

The SLU2 channel B transmitter can be configured for either RS-423 (single-
ended), RS-422 (differential), or party-line (CCITT 1360) operation, as shown in
Table 7-12.

Table 7-12 = KXT11-CA SLU2 Channel B Transmitter Configuration
Jumper Connection  Description

M30to M31 RS-423 transmitter operation
M30 to M32 RS-422 transmitter operation
M27 to M28
M29 1o M30 CCITT 1360 party-line operation
M39 to M40

Note

When the SLU2 channel B transmitter is configured for party-line
operation, a jumper must be installed between pins M39 and M40
for party-line termination.

Cables and Connectors

The KXT11-CA has a 40-pin connector (J4) for an external interface with the
programmable I/O interface, a 40-pin connector for the full modem support
interface (J1), and two 10-pin connectors (J2 and J3) for the external interface
of the serial line units (SLUs). The locations of these connectors are shown in
Figure 7-1.

Parallel I/O Interface (J4)

The L/O signals are buffered and are capable of driving up to 50 feet (maxi-
mum) of flat ribbon or round cable with a 40-pin AMP contact housing at each
end. The following two cables are compatible with the module connector:

= BCO5L mitror-image cable
= BCO6R shielded-ribbon cable
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Serial I/0 Interfaces (J1, J2, and J3)

Each serial line unit (SLU) is compatible with EIA RS-232C and EIA RS-423 serial

type interfaces. SLU1 interfaces through J3, SLU2 channel A interfaces through

J1, while SLU2 channel B interfaces through J2.

The user provides the interconnecting cables. The following list describes some

standard Digital cables for use with the KXT11-CA. »

BC20N-05  5-foot EIA RS-232C null modem cable to directly interface with
the EIA terminal (2 X 5 pin AMP female to RS-232C female)

BC21B-05 5-foot EIA RS-232C modem cable to interface with modems and
acoustic couplers (2 X 5 pin AMP female to RS-232C male)

BC20M-50  50-foot EIA RS-422 or RS-423 cable for high throughput transmis-
sion (19.2 Kbaud) between two KXT11-CA computers (2 X 5 pin
AMP female to 2 X 5 pin AMP female)

Loopback Connectors

Three loopback connectors — part numbers H3021, H3022 and H3270 — are
used in testing the KXT11-CA single-board computer. Two 10-pin loopback
connectors (H3270) are used with

s SLU2 channel B sync/async /O connector J2
= SLU1 console I/O connector J3

The 40-pin loopback connector (H3022) is used with SLU2 channel A sync/
async I/O connector J1. Note that the J1 connector can be configured, with 10
switches, for RS-422 or RS-423 loopback operation. The 40-pin loopback con-
nector (H3021) is used with the parallel I/O connector J4.
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Chapter 8 = Introduction to Memories

Digital offers a wide range of microcomputer memory products, including
RAM (random-access memory) read/write modules, ROM (read-only memory)
modules, and PROM (programmable read-only memory) modules. The size of
the memory array on a single board can range from 4 Kbytes to 4 Mbytes.

All memory boards include Q-bus interface logic, along with timing and control
logic. In addition, each module’s starting memory address is jumper-selectable
to provide flexibility of memory layout within a system.

Additional features, described below, are available on selected memory boards.
Table 8-1 summarizes the features of the various memory boards available for
use with Q-bus microcomputers.

Parity Operation

Some memory modules contain parity control circuitry that generates parity
bits when data is written to memory, and tests parity bits when data is fetched
from memory. Parity errors are detected and flagged for processing by the CPU,

thereby eliminating the processing of faulty data and the execution of faulty
software.

Window Mapping

The MRV11-C and -D PROM/ROM modules can be configured to be accessed
in one of two modes — direct addressing mode or page (or window mapping)
mode. Direct addressing mode provides total access to all locations on the mod-
ule. Window-mapped mode, on the other hand, is a virtual addressing scheme
that uses two windows in the memory address space to access two segments of
the memory array. Using this mode, two virtually adjacent segments can actually
be located in nonadjacent physical address space.
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Refresh Circuitry

Dynamic metal oxide semiconductor (MOS) memoty requires petiodic refresh-
ing to retain stored data. Memory modules with onboard refresh circuitry pet-
form this function automatically, eliminating the need for control signals on the
bus and thereby improving overall system performance.

Battery Backup

The stored contents of MOS memoty is volatile; that is, when operating power is
lost, memoty data is lost. However, memory contents can be protected during
system power failures by supplying battery backup power. The MCV11-D RAM
memory module has onboard battery backup. Other memory medules can be
co ed to support user-supplied battery backup capabilities.

Bootstrap

Some PROM/ROM modules allow the user to install a bootstrap program in a
portion of the memory array, thereby eliminating the need for an additional
bootstrap board.

I/O Page

In keeping with the standard PDP-11 architecture, the upper 4 Kwords of
address space in all Q-bus systems is reserved for communications with periph-
eral devices. This area is known as the /O page. Some memory modules, how-
ever, can be configured to permit the use of the lower 2 Kwords of the I/O page
as actual memory locations. (Note that the system designer must exercise care
in assigning these memory locations to avoid conflicts with peripheral device
control and status registers.)
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» Control and Status Registers

Some memory modules contain a control and status register (CSR) used to
access certain module features under program control. In particular, the
MRV11-C and -D PROM/ROM modules use the control and status register to
control the window-mapping access mode, and the MSV11-L, -P and -Q RAM
modules use the control and status register to permit program control of certain
parity functions.
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Table 8-1 = Memory Board Summary/Comparison Chart

Feature MCV11-D MRV11-C MRV11-D
Memory type static uset-supplied uset-supplied
CMOS RAM ROM/PROM ROM/PROM
and static
RAM
Memory size 8 Kbytes and up to 64 upto512
32 Kbytes Kbytes Kbytes
Bus addressing selectable 18-bit selectable
Window mapping no selectable selectable
Bootstrap no yes yes
Onboard refresh n/a n/a n/a
Battery backup onboard n/a selectable
Start address boundary 4-Kbytes 8-Kbytes! 4-Kbytes!
Modifiable I/O page yes no no
Access time (DATI max) 250 selectable selectable
nanoseconds
Parity operation no no no
CSR register no yes? yes?
Notes

1. In direct addressing mode

2. In window mapping mode

3. 22-bit only on the MSV11-PL

4. Not supported by Digital

5. Except for the MSV11-QA Etch Revision A
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Table 8-1 * Memory Board Summary/Comparison Chart (Cont.)

MSV11-D MSV11.E MSVI1-L MSV11-P MSV11-Q
dynamic dynamic dynamic dynamic dynamic
MOS RAM MOS RAM MOS RAM MOS RAM MOS RAM
4 Kbytes to 4 Kbytes to 128 Kbytesor  256Kbytesor 1,2 0r4

32 Kbytes 32 Kbytes 256 Kbytes 512 Kbytes Mbytes
16-/18-bit 16-/18-bit selectable selectable3 22-bit

no no no no no

no no no no no

yes yes yes yes yes
selectable 4 selectable 4 selectable? selectablet selectable’
8-Kbytes 8-Kbytes 4-Kbytes 8-Kbytes 128-Kbytes
yes yes yes no no

225 265 230 260 358
nanoseconds nanoseconds nanoseconds nanoseconds nanoseconds
no yes selectable yes yes

no no selectable yes yes
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Battery Backup

The MCV11-D is a static CMOS read/write memory with battery backup. The
MCV11-D memory is available in two versions — the MCV11-DA and the
MCV11-DC, with storage capacities of 8 Kbytes and 32 Kbytes, respectively.

Specifications

Identification M8631
Size Dual
Bus Loads

ac 20

dc 1.0
Power Requirements

Data
Active Standby  Retention

MCV11-DC (32 Kbytes):

Current  +5 V Typical* 123A 122A 0

+5 V Maximum* 2.16A 2.15A 0

+5VBBU Typicalf  1mA  1mA  9mA
+5VBBUMaximum? 2mA  2mA  14mA

Power +5 V Typical 62W 6.1 W 0.045 W
+5 V Maximum 11.34W 11.29W 0.073 W
MCV11-DA (8 Kbytes):
Current  +5 V Typical* 120A 1.19A 0
+5 V Maximum™ 209A 2.08A 0

+5 V BBU Typicalt 1mA 1mA 9mA
+5 VBBU Maximumt 2 mA 2mA 14 mA

Power +5 V Typical 6.0W 595W  0.045W
+5 V Maximum 1097W 1092W 0073W

* +5V current is recorded with no +5 V BBU supply connected.

+ +5BBU current assumes + 5 V equals 4.75 V and + 5 BBU equals 5.25 V. In the active
and standby mode, a majority of current comes from the +5 V supply. Thus, it appears
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as though very little current is required by the +5 BBU supply. In the data retention
mode, the +5 V supply is assumed to be at 0 V. The current supplied by +5 BBU is
used to trickle charge the batteries. If the batteries were disconnected, + 5 BBU would
be typically 20 p.A.

Data Retention

MCV11-DC 1180 hr (typical); 100 hr (minimum)

MCVI11-DA 2647 hr (typical); 333 hr (minimum)
Access and Cycle Times

Access Time (ns) Cycle Time (ns)

BusCycle Typical Maximum Notes Typical Maximum Notes
DATT 225 250 (1) 520 570 “4)
DATOB) 50 55 ) 500 550 4)
DATIO(B) 590 620 3) 1010 1070 0)

Notes
1. RSYNCto T RPLY with minimum timing (25 ns) from R SYNC to R DIN and
typical ot maximum module propagation delays.

2. RSYNC to T RPLY with minimum timing (50 ns) from R SYNC to R DOUT
typical or maximum module propagation delays.

3. RSYNC to T RPLY (DATO portion of the bus cycle) with minimum timing
(25 ns) from R SYNC to R DIN and minimum timing (350 ns) from T RPLY
(DATT portion of cycle) to R DOUT.

4. RSYNC to TIM 130 negated.
5. R SYNC to TIM 130 negated (DATO).

Nonstandard Environmental Specifications
Storage Temperature -30°C to 60°C (-22°F to 140°F)
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« Related Documentation

Document Title Order Number
MCV11-D User’s Guide EK-MCV1D-UG
MCV11-D Reference Card EK-MCVID-RC

MCV11-D Field Maintenance Print Set MP-01309-00

= Configuration

The MCV11-D is configured by means of several wirewrap jumpers, as shown in
Figure 9-1. The user can configure the following MCV11-D features:

s Module starting address
= 16-, 18-, or 22-bit addressing
= Memory I/O page size

= Battery backup
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Module Starting Address (MSA)

The module starting address is equal to the number of decimal Kwords already
configured in the system. Jumpers L, M, N, P, and R select the first address in
the 128-Kword block of addresses that contains the module’s MSA. Jumpers A,
B, C, D, E, and F select the particular 4-Kword increment in that 128-Kword
block where the MSA begins. The 128-Kword block selected is called the FAR
(First Address Range). The 2-Kword increment is called the PSA (Partial Start-
ing Address). The following equation shows how the MSA, FAR, and PSA are
related:

PSA = MSA-FAR
Refer to Tables 9-1 and 9-2 for jumper locations for the FAR and PSA,
respectively.

Table 9-1 « MCV11-D FAR Jumper Configurations

First Address Range (FAR) Jumpers In (X) to Ground (R)
Decimal(K)  Octal L M N P
000-124 00000000-00760000
128-252 01000000-01760000 X
256-380 02000000-02760000 X
384-508 03000000-03760000 X X
512-636 04000000-04760000 X
640-764 05000000-05760000 X X
768-892 06000000-06760000 X X
896-1020 07000000-07760000 X X X
1024-1148 10000000-10760000 X
1152-1276 11000000-11760000 X X
1280-1404 12000000-12760000 X X
1408-1532 13000000-13760000 X X X
1536-1660 14000000-14760000 X X
1664-1788 15000000-15760000 X X X
1792-1916 16000000-16760000 X X X
1920-2044 17000000- 17760000 X X X X

Note

The MCV11-D is shipped for 18-bit systems. For applications in
which the module is configured outside this address space, the
module must be configured for 22-bit addressing by inserting a
jumper from pin J toR.
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Table 9-2 » MCV11-D PSA Jumper Configurations

Purtial Starting
Address (PSA) Jumpers in (X) to Ground (R)
Decimal(K) Octal A B C D E
0 00000000
4 00020000 X
8 00040000 X
12 00060000 X X
16 00100000 X
20 00120000 X X
24 00140000 X X
28 00160000 X X X
32 00200000 X
36 00220000 X X
40 00240000 X X
44 00260000 X X X
48 00300000 X X
52 00320000 X X X
56 00340000 X X X
60 00360000 X X X X
64 00400000 X
68 00420000 X X
72 00440000 X X
76 00460000 X X X
80 00500000 X X
84 00520000 X X X
88 00540000 X X X
92 00560000 X X X X
9% 00600000 X X
100 00620000 X X X
104 00640000 X X X

(continued on next page)
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Table 9-2 = MCV11-D PSA Jumper Configurations (Cont.)

Purtial Starting
Address (PSA) Jumpers in (X) to Ground (R)
Decimal(K) Octal A B C D E
108 00660000 X X X X
112 00700000 X X X
116 00720000 X X X X
120 00740000 X X X X
124 00760000 X X X X X

"Baking an MSA of 336 Kword as an example, find the FAR in Table 9-1 by locat-
ing the first address in the block with the 336th location. This is 256, the FAR
value. To find the PSA, subtract 256 from 336. This yields a PSA of 80. Jumper
the FAR of 256 by connecting pin N to pin R (ground). Jumper the PSA of 80 by
connecting pin A to pin C to pin F (ground).

Selecting 16-, 18-, or 22-bit Addressing

The MCV11-D will support either 16-, 18-, or 22-bit addressing. To select 16- or
18-bit addressing, remove the jumper at pin J. To select 22-bit addressing, con-
nect pin J to R (ground).

Modifying the I/O Page

The top 4 Kwords of address space are usually reserved to address /O devices.
The user may modify the I/O page by jumpering pin U to pin V. This will add
the bottom 2 Kwords of the /O page to memory.
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Enabling Battery Backup

The MCV11-D module comes with two batteries already installed. To enable the
battery backup function, remove the clip across pins Y and Z and connect it to
pins W and X.

The two batteries included with the module are rechargeable nickel cadmium
cylindrical cells. Each cell is size AAA, 1.2 V nominal, with a 180 mA hr capacity
at 25°C (77°F). The battety operating life is projected at over five years at nor-
mal operating temperatures. If the operating temperatures are continuously
high, battery life will be shortened substantially. Battery life is sustained for
approximately one year in a 60°C (140°F) environment. It is recommended that
the module be kept in operation until the battery fails to hold a charge sufficient
for the system’s application. Only in the most demanding situations, where a
data retention loss proves very costly, should a battery replacement schedule be
advised. In these situations, the use of an external remote monitored power
source on the BBU pin is recommended.

The charge rate for the batteries is approximately 12 mA as long as +5 V is

present. It takes 24 hours to totally charge a fully discharged battery. For every
hour of charging, approximately 1/24th of the total charge will be replaced.
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The MRV11-C module contains sixteen 24-pin sockets that accept a variety of
user-supplied ROM chips. It accepts masked ROMs, fusible link PROMs, and
ultraviolet erasable PROMs. It accepts several densities of ROM chips up to and
including 4K x 8 chips. Using these high-density chips gives the module a total
capacity of 64 Kbytes. The contents of the module can be accessed in either of
two ways — directly or window-mapped. A bootstrap capability allows the top
256 words of any 2-Kword page to contain a bootstrap program.

Specifications
Identification M8048
Size Dual
Power Requirements +5Vdc,08A
Bus Loads

ac 20

dc 1.0
ROM Specifications

Power +5V £5%

Pins 24-pin spacing

Access Time Up to 450 ns

Size 1K x 8, 2K x 8, or 4K x 8 bits

Type See tables below

UV PROMs
Chip Array Size Maximum Memory Size
Intel 2758 1Kx8 16 Kbytes
Intel 2716 2K x8 32 Kbytes
Intel 2732 4K x 8 64 Kbytes
Mostek MK2716 2K x8 32 Kbytes
TITMS 2516 2K x8 32 Kbytes
TI TMS 2532 4K x8 64 Kbytes
PROMs
Chip Array Size Maximum Memory Size

Intel 3628 1K x8 16 Kbytes
Signetics 825 2708 1K x8 16 Kbytes
Signetics 82S 181 1K x 8 16 Kbytes

Signetics 825 191 2K x8 32 Kbytes
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Related Documentation

Document Title Order Number
MRV11-C Field Maintenance Print Set MP-00871-00
Configuration

The MRV11-C read-only memory (ROM) contains 129 wirewrap pins and 16
ROM chip sockets. The user configures module features by installing jumper
wires between the wirewrap pins. The user can configure the following items:

» Memory size

* Direct addressing mode

» Window-mapping mode

= Bootstrap

= Use of multiple MRV11 boards
= ROM chips

= Chip access time

= DATIO bus cycle inhibit

The size of the memory array is determined by the size of the ROM chips
installed. The user provides these chips and inserts them into the sockets. All
the ROM chips must be the same array size; that is, either 1K X8, 2K X8, or
4K x 8 bits. The pin configuration of the chips must also be the same. The user
can populate the MRV11-C for any of the three maximum memory sizes —
16, 32, or 64 Kbytes. Subsets of these sizes can also be chosen as shown in
Table 10-1. In addition, the user can configure the MRV11-C to be part of a
system with more than one MRV11-C module,
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Table 10-1 = Storage Capacity per Board as a Function of Chip Array Size

and Number of Chips
Number of Chip Array Size
Chips 2758 (Typical) 2716 (Typical) 2732 (Typical)
Installed 1024 x 8 2048 x 8 40968
2 2 Kbytes 4 Kbytes 8 Kbytes
4 4 Kbytes 8 Kbytes 16 Kbytes
6 6 Kbytes 12 Kbytes 24 Kbytes
8 8 Kbytes 16 Kbytes 32 Kbytes
10 10 Kbytes 20 Kbytes 40 Kbytes
12 12 Kbytes 24 Kbytes 48 Kbytes
14 14 Kbytes 28 Kbytes 56 Kbytes
16 16 Kbytes 32 Kbytes 64 Kbytes

The MRV11-C ROM module operates in either the direct addressing mode or
the window mapping mode. In the direct addressing mode, the user’s program
addresses physical memory directly. In the window mapping mode, the user’s
program addresses a continuous virtual address space that the MRV11-C breaks
up into 2-Kbyte segments of physical address space. The 2-Kbyte segments
need not be physically adjacent to each other in memory.

The user can also select the starting address of a bootstrap on the module
(within the bootstrap address region: 1730005 to 173776g.) The bootstrap
option can be disabled or can be enabled for use in either addressing mode.

The chip access time must be selected to accommodate the chips with the
slowest access time. The user should also inhibit DATIO bus cycles to prevent
attempted writes to read-only memory.

The physical locations of the pins are detailed in Figure 10-1. The module is
shipped from the factory with no jumper wires installed.
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Figure 10-1 » MRV11-C Wirewrap Pin Locations
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Direct Addressing Mode

When in direct mode, the MRV11-C serves as a high-density replacement for the
MRV11-AA or MRV11-BA ROM modules. The base address of the direct mode
ROM area is assignable on any 8-Kbyte boundary from 0 to 248 Kbytes
(addresses 000000z to 760000g). When operated in this mode, the application
program executes directly from the MRV11-C physical memory.

In direct mode, address bits AD11 through AD15 are used to access data in the
ROM. Bits AD14 and AD15 are decoded to enable the memory chips. Bits AD11
and AD12 are used to determine which portion of the chip is being accessed.
Only address bits AD13, AD14, and AD15 are used in 64-Kbyte systems, but all
five address bits (AD13 through AD17) are used for 256-Kbyte systems. The
starting address must be configured to start on 8-Kbyte boundaries as detet-
mined by the user.

The range of the direct addresses required depends on the amount of memory
installed on the module. The minimum is 2 Kbytes and the maximum is
64 Kbytes. Once the address space is determined, the starting address is
configured by installing jumper wires. All the jumper wire configurations for
the 8-Kbyte (4-Kword) boundaries are listed in Table 10-2.

Table 10-2 * MRV11-C Jumper Configurations for 8-Kbyte Boundaries

Starting Bit 17 Bit 16 Bit 15 Bit 14 Bit 13
Address Bank 57t060 59t058 61t062 63to64 65 to66
000000 0 I I I 1 I
020000 1 I I I I R
040000 2 I I I R I
060000 3 I I I R R
100000 4 I I R I I
120000 5 I I R I R
140000 6 I I R R I
160000 7 I I R R R
200000 10 I R 1 I I
220000 11 I R I 1 R
240000 12 I R I R I
260000 13 I R I R R
300000 14 I R R I I
320000 15 I R R I R
340000 16 1 R R R I
360000 17 I R R R R

(continued on next page)
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Table 10-2 * MRV11-C Jumper Configurations

for 8-Kbyte Boundaries (Cont.)
Starting Bit 17 Bit 16 Bit 15 Bit 14 Bit 13
Address Bank 57t060 591058 61t062 63to64 65to 66
400000 20 R I I I 1
420000 21 R I I I R
440000 22 R I I R I
460000 23 R I I R R
500000 24 R I R I I
520000 25 R I R I R
540000 26 R 1 R R I
560000 27 R 1 R R R
600000 30 R R I I 1
620000 31 R R I I R
640000 32 R R I R I
660000 33 R R I R R
700000 34 R R R 1 1
720000 35 R R R 1 R
740000 36 R R R R 1
760000 37 R R R R R

I = Jumper installed; R = jumper removed

The starting address and the bank of addresses assigned determine the address-
ing sequence of the ROM chips. Figure 10-2 shows examples of 32- and
64-Kbyte memories and how the starting address determines which chip is
accessed. The user must insert the ROM chips according to the starting address
if the data is to be accessed in correct sequential order.
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Figure 10-2 = Typical MRV11-C Memory Mapping
For a 64-Kbyte memory the desired starting address is 200003, at the 8-Kbyte
boundary. For this size memory, address bits <13:15> are decoded to select
one of the eight pairs of ROM sockets. Expanding address 200005 in binary (i..,
€00 010 000 000 000 000) shows that with this starting address, the first chip set
selected is chip set 1.

The starting chip set can be determined similarly for a 32-Kbyte memory. In this
case, address bits <12:14> are the chip enable bits, with a starting address at
the 8-Kbyte boundary (address 2600003, or 010 110 000 000 000 000). Chip set
6 is the first set to be accessed. Likewise, a 16-Kbyte memory uses address bits
<11:13> as the chip select bits.

Tables 10-3, 104, and 10-5 respectively summarize the propet jumper locations
for 16-, 32-, and 64-Kbyte direct addressing modes.
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Table 10-3 = MRV11-C 16-Kbyte Direct Addressing Jumpers

Function Jumpers Installed
Enable low-byte MUX J70t0]J71

Disable window mode J6to]J7

Enable 16K direct mode J55 to J56
Address bit AD11 J2510]32
Address bit AD12 , J2810]35
Address bit AD13 J31t0]38

Table 10-4 » MRV11-C 32-Kbyte Direct Addressing Jumpers

Function Jumpers Installed
Enable low-byte MUX J70t0]71
Disable window mode J6to]J7

Enable 32K direct mode J54t0]55

Chip enable input, address bit AD11 J112 0 J113
Address bit AD11 125 t0 )26
Address bit AD12 J28 t0 J32
Address bit AD13 31 t0)35
Address bit AD14 J34t0]38
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Table 10-5 * MRV11-C 64-Kbyte Direct Addressing Jumpers

Function Jumpers Installed
Enable low-byte MUX J70t0]J71
Disable window mode J6to]J7
Enable 64K direct mode J53t0]55
Chip enable input, address bit AD11 J11210]J113
Chip enable input, address bit AD12 J115t0]J116
Address bit AD11 J25t0]26
Address bit AD12 J28t0]29
Address bit AD13 J31t0]32
Address bit AD14 J34t0]35
Address bit AD15 J37t0]38
Window-mapping Mode

When window-mapping mode is selected, the entire ROM is not visible to the
Q-bus address space at any particular point in time. Instead, any two 2-Kbyte
segments of the ROM can be addressed through two independent windows
defined by the system’s address space. The association of segments of the ROM
board with windows is controlled by a control and status register (CSR).

The window address function uses a comparator to monitor address bits A16,
A17, DAL 12, and DAL 15. The user wires the desired address to the compara-
tor and when the bus selects one of these addresses, the window function is
enabled.

WINDOW DEFINITION

Each MRV11-C board provides a pair of 2-Kbyte windows. These windows are
always contiguous with each other, and the base address of the window pair
may be set to any 4-Kbyte boundary in the Q-bus address space from 000000g
to 770000g. To maximize the amount of space left for system RAM, a default
window base of 1600005 (760000g for 18-bit systems) is suggested.

Each MRV11-C uses one 16-bit CSR located in the system I/O page to determine
mapping of ROM segments into windows. The default address for this CSR is
177000g (7770005 in 18-bit systems). The valid address range for CSRs is
1770005 to 1770365 (7770005 to 777036g in 18-bit systems). Figure 10-3 shows
the bit assignments for the MRV11-C control and status register. Table 10-6 lists
the control and status register addresses.
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Table 10-6 * MRV11-C Control and Status Register Addresses

CSR Bit4 Bit3 Bit2 Bit1
Address Jo0 to JO1 J96t0 J97 J94 to J95 J9210J93
177000 R R R R
177002 R R R I
177004 R R I R
177006 R R I I
177010 R I R R
177012 R I R I
177014 R I I R
177016 R I I I
177020 I R R R
177022 I R R I
177024 I R 1 R
177026 I R I 1
177030 I I R R
177032 I I R I
177034 I I I R
177036 I I I I

I = jumper installed; R = jumper removed
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WINDOW 1 WINDOW 0
DS e PAGE #1 ¢ o o PAGE #
ot 1l L 1 'l 1 1

Figure 10-3 » MRV11-C Control and Status Register Format

The CSR contains a 5-bit read/write field for each window. The number stored
in this field (0 to 31;p) selects the desired 2-Kbyte region from the MRV11-C
board to be associated with the window in question. CSR bits <0:4> control
the mapping of the low-address window, window 0. The low-otder five bits of
the upper byte (bits <8:12>>) control the mapping of window 1.

The MRV11-C optionally provides a window enable/disable capability. When
this option is selected, bit 15 of the CSR is used to enable or disable window
response under program control. When bit 15 is a 0, the board will respond to
references to the CSR or DATI or DATIO references to either of the windows.
When bit 15 is a 1, only the CSR will respond. If the enable/disable option is not
selected, bit 15 of the CSR will be read-only and will always be zero. The enable/
disable bit has no effect on direct-mode addressing or the bootstrap window
capability.

The remaining bits in the CSR (bits <5:7> and <13:14>) are reserved and
must always be zero.

Tables 10-7, 10-8, and 10-9 respectively summarize the proper jumper connec-
tions for 16-, 32-, and 64-Kbyte window-mapping modes.

Table 10-7 = MRV11-C 16-Kbyte Window-mode Jumpers

CSR Output Jumpers Installed
Low Byte
CSR bit 0 J27t0]32
CSRbit 1 J30t0]35
CSR bit 2 J33t0]38
High Byte
CSR bit 8 Joto]12
CSR bit 9 Ji1to]J14
CSR bit 10 J13to]J16

Enable low-byte MUX J69toJ71
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Table 10-8 * MRV11-C 32-Kbyte Window Mode Jumpers

CSR Output Jumpers Installed
Low Byte
CSR bit 0 J27t0]26
CSRbit 1 J30t0]32
CSRbit 2 J33t0]35
CSRbit 3 J3610]38
High Byte
CSRbit 8 J9t0J8
CSRbit 9 J11to]J12
CSR bit 10 J13t0]14
CSR bit 11 J15 t0 J16
Enable low-byte MUX J69t0J71
Address bit AD11 J112t0]J113

Table 10-9 * MRV11-C 64-Kbyte Window Mode Jumpers

CSR Output Jumpers Installed
Low Byte
CSRbit0 J27t0]26
CSR bit 1 13010 J29
CSR bit 2 J33t0]32
CSR bit 3 736 to J35
CSR bit 4 J39t0]38
High byte
CSR bit 8 Joto]8
CSRbit9 J11to]J10
CSR bit 10 J13t0]12
CSRbit 11 J15t0]14
CSR bit 12 J17t0]16
Enable low-byte MUX J6910]J71
Address bit AD11 J112t0]J113
Address bit AD12 J115 w0 J116

STARTING ADDRESS OF WINDOWS

Wirewrap pins J41 through J52 are used to configure the starting address of
windows. The user selects an address and installs the jumper wires as directed
in Figure 10-4. The recommended value of the window starting is 160000 (or
7600005 for 18-bit systems). This places the window at the bottom of the /O

page.



17 15 14 12 1 10 9 7 6 4 3 0
1 1 1 I 1 1 ]
l 1 l 1 l l [ 1 l 1 1 1 1 1 1 1 1
R R R R I 1 = R = JUMPER REMOVED
0=1 = JUMPER INSERTED
1 1 l RANGE: 000000 TO 770000
JA9 J47 J45 J43 J41 J51 SHOWN: 760000

T0 70 TO TO TO TO
J50 J48 J46 J44 J42 J52

Figure 10-4 » MRV11-C Window Starting Address Selection

Note

The MRV11-C does not select the /O page on the BBS7 (bank
select 7) signal for windows placed in the I/O page. Therefore, the
entire address for the window must be asserted by the processor
and decoded by the MRV11-C. An LSI-11/23 processor asserts an
address of 7600005 only in 18-bit mode, (i.e., when the memory
management unit is enabled) and bank 7 is mapped to the /O
page. :

Bootstrap

The MRV11-C allows the user to install a bootstrap program of up to 512 bytes.
The bootstrap starting address is hardwired for 16-bit systems at 1730005 and
for 18-bit systems at 773000g. The bootstrap program is normally enabled and
must be disabled if it is not being used. To disable the bootstrap, install a
jumper wire between wirewrap pins J88 and J89. The bootstrap program is
inserted as the top 512 bytes of any 2-Kbyte page of ROM. The user installs
jumper wires for the boot multiplexer to select the starting address for the par-
ticular page in which the bootstrap resides. The number of pages vary by the
array size of the ROM chips.
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Refer to Tables 10-10, 10-11, and 10-12 respectively to jumper the bootstrap
starting address of 16-, 32-, and 64-Kbyte ROM memory systems.

Table 10-10 = MRV11-C Bootstrap Starting Address (16-Kbyte ROM)

Starting Install Jumper Wire from

Address J22to J21t0 J20to
003000 J24 J24 J24
007000 J24 J24 J23
013000 J24 J23 J24
017000 J24 123 J23
023000 J23 124 J24
027000 ' J23 J24 J23
033000 723 J23 J24
037000 J23 J23 J23

Logic 1 = J23; logic 0 = J24
Bootstrap starting address is normalized to memory location 006000.

Fable 10-11 * MRV11-C Bootstrap Starting Address (32-Kbyte ROM)

Starting Install Jumper Wire from

Address J22to0 J21to J20 10 J18to
003000 J24 J24 J24 J24
007000 J24 J24 J24 J23
013000 J24 J24 J23 J24
017000 J24 J24 J23 J23
023000 J24 J23 J24 J24
027000 J24 J23 J24 J23
033000 J24 J23 J23 J24
037000 J24 J23 J23 J23
043000 J23 J24 J24 J24
047000 J23 J24 J24 J23
053000 J23 J24 J23 J24
057000 J23 J24 J23 J23

(continued on next page)
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Table 10-11 » MRV11-C Bootstrap Starting Address

(32-Kbyte ROM) (Cont.)
Starting Install Jumper Wire from
Address J22t0 J21to J20t0 J18+to
063000 J23 J23 J24 J24
067000 J23 J23 J24 J23
073000 J23 J23 J23 J24
077000 J23 J23 J23 J23

Logic 1 = J23; logic 0 = J24
Bootstrap starting address is normalized to memory location 000000.

Table 10-12 » MRV11-C Bootstrap Starting Address (64-Kbyte ROM)

Starting Install Jumper Wire from

Address J22 10 J21to0 J20to 1910 J18+to
003000 124 24 124 )24 124
007000 124 124 124 124 ]23
013000 124 124 124 123 )24
017000 J24 J24 J24 J23 J23
023000 J24 124 123 124 124
027000 24 J24 123 124 123
033000 124 124 123 ]23 J24
037000 124 124 123 ]23 123
043000 124 123 124 124 124
047000 124 123 124 124 123
053000 )24 123 124 123 124
057000 124 123 124 123 123
063000 )24 123 123 J24 124
067000 124 123 123 124 123
073000 J24 J23 123 123 124
077000  J24 123 J23 123 123
103000 ]23 124 124 124 )24

{continued on next page)
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Table 10-12 = MRV11-C Bootstrap Starting Address

(64-Kbyte ROM) Cont.)

Starting Install Jumper Wire from

Address J22t0 J21to J20to J19te J181to
107000 123 124 724 724 123
113000 J23 J24 J24 J23 J24
117000 J23 J24 J24 J23 J23
123000 123 J24 123 124 J24
127000 J23 J24 J23 J24 23
133000 J23 J24 J23 J23 724
137000 723 124 )23 J23 723
143000 J23 J23 J24 124 J24
147000 23 723 J24 J24 J23
153000 J23 723 J24 123 J24
157000 123 123 124 723 J23
163000 J23 J23 J23 J24 J24
167000 123 123 123 124 123
173000 23 723 723 23 J24
177000 723 123 723 723 123

Logic 1 = J23; logic0 = J24

Use of Multiple MRV11-C Boards

Up to 16 MRV11-C boards can be configured in a single system. When multiple
boards are present, each board has a unique control and status register address
assigned in increasing order from location 177000 (7770003 in 18-bit systems).
Refer to Table 10-6 to configure CSR addresses. Each board can have a unique
4-Kbyte area of the physical address space set aside for its windows, but it is also
possible to share one 4-Kbyte area of the address space among all MRV11-C
boards installed in the system.
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The window enable bit of the CSR (bit 15) is used to provide the user software
control over the windows. Setting bit 15 to 1 disables both windows on the
respective MRV11-C. In order to use bit 15 of the CSR, a jumper must be
installed between pins J67 and J68 on all MRV11-C modules that must be dis-
abled under software control, such as modules configured with the same win-
dow starting addresses. With the jumper installed, bit 15 will also be set upon
system initialization so that module will be disabled on powerup.

When enable/disable is implemented, the disable bit in the CSR is set automati-
cally by BINIT on the bus or by execution of the RESET instruction. Therefore,
the initial state of the system will have all boards disabled. To access a particular
segment of ROM in this multiboard configuration, the programmer first enables
the desired board and maps the segment. When access to that segment is com-
pleted, the board is again disabled to allow another board to be selected at a
future time.

ROM Chips

There are 16 sockets on the MRV11-C module available for ROM chips. If the
module is not fully populated, then the chip-enable signals for the sockets
without ROMs should not be jumpered. This prevents the program from acci-
dentally addressing the sockets in which there are no ROMs. It is recommended
that the ROMs be installed in pairs of high and low bytes. When a complete set
of ROMs is installed, then all the chip-enable jumper wires are installed as listed
in Table 10-13.

Table 10-13 = MRV11-C Chip-enable Jumpers

Wirewrap Pins
Sockets Enabled Chip-enable Signal Jumpered
XE43, XE44 CE0 J86t0J87
XE37, XE38 CE1 J841t0 ]85
XE31, XE32 CE2 J82t0 )83
XE25, XE26 CE3 180 to )81
XE41, XE42 CE4 J78t0J79
XE35, XE36 CE5 J76t0J77
XE29, XE30 CE6 J74t0]75

XE23, XE24 CE7 172 10 J73
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The ROM is provided by the user and consists of up to 16 chips that are inserted
into prewired sockets. The chips will be either 1K x 8 bit, 2K x 8 bit, or 4K x 8
bit ROMs. When the MRV11-C is fully populated, the result will be either 16, 32,
or 64 Kbytes of memory. These ROMs can be supplied by a variety of vendors
and the basic configuration for many of the ROMs is standardized except for
pins 18, 19, 20, and 21. The configuration of these pins will vary depending
upon the size of the ROM and the vendor who supplies them. Therefore the
user should verify the vendor’s specifications in order to determine if a
particular ROM can be used on the MRV11-C.

The MRV11-C module is configured so that the user can select the signals that
are applicable to pins 18, 19, and 21. The board provides wirewrap pins for the
user to select Al1, A12, +5 Vdc or ground. There are three individual loops
that interconnect all chips and three wirewrap pins available for each individual
chip. Wirewrap pin J112 interconnects pin 19 of all the chips and pin J116
interconnects pin 21 of all the chips; these are normally designated as the A10
or A1l inputs to the chips. Wirewrap pin J 114 interconnects wirewrap pins that
are individually associated with each chip. Pin 18 of each chip is individually
wired to a wirewrap pin and chip pin 20 is wired to the chip-enable signal. Chip
pin 20 is also individually wired to a wirewrap pin. The user must determine
from the vendor’s specifications which signals apply to which pins and must
install jumper wires as needed to configure an operational module.

For example, in Figure 10-5 there are pin configurations for two types of chips,
a 2K X 8 ROM that is used for 32-Kbyte memories and a 4K X 8 ROM that is
used for 64-Kbyte memories. To configure the 32-Kbyte ROM memory, pin 19
is designated as A10 and, by inserting a jumper wire between pins J112 and
J113, pin 19 of all the chips is connected to A11 which is used as the A10 input.
The V,,; input, designated by pin 21, is specified that it must be connected to a
+5 Vdc source. This is accomplished by inserting a jumper wire between pins
J116 and J117, which will connect pin 21 of all the chips to +5 Vdc. The OE
(pin 20) and CE (pin 18) should be connected together to the chip enable.
Therefore each chip must be connected individually and jumper wites are
installed between the following pins to operate as a 32-Kbyte memory:

J118 to J120
J121 to J123
J124 to J126
J127 to J129
J101 to J103
798 to 7100
7104 to 7106

J107 to J109
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Using the 4K X 8 ROM to configure a 64-Kbyte memory, pin 19 is designated as
A10 and by inserting a jumper wire between pins J112 and J113, pin 19 of all
the chips is connected to A11 which is used as the A10 input. However, pin 21
is now designated as A11 and this must be connected to A12. This is accom-
plished by insetting a jumper wire between pins J116 and J115, that will con-
nect pin 21 of all the chips to A12. The OE/Vy,, (pin 20) and CE (pin 18) should
be connected together to the chip enable. Therefore each chip must be con-
nected individually and jumper wires installed between the following pins to

operate as a 64-Kbyte memory:
J118 to
J121 to
J124 to
J127 to
J101 to
Jo8 to
J104 to
J107 to
INTEL 2716
PIN CONFIGURATION
At N~ 2abve
As]2 234
AsC]3 227 A,
A]s 21 [ vpp—TO +5 VBC
AsC]s 20[joE—TOCE
a6 191 A, — TOATTH
A7 18 :|€E/T0°E
Aol 1730,
0p] 9 161 0g
0,10 15705
0, 11 14[Jo,
GND[ 12 13[] 0,
2K x 8 ROM

J120
7123
J126
J129
7103
J100
7106
J109

INTEL 2732
PIN CONFIGURATION
A e 24 Vee
As]2 23[Ag
As[]3 22 [ Ag
a4 21 :,A”/Tomzn
Aag 5 20 HWVPP/TOEE
A6 19 :lA1<>/Tmi1 "
A7 181 —TOCE
Aocl]8 1700,
0o 9 16[30¢
0,10 1505
o, [111 1470,
GND[J12 13 boa
4K x 8 ROM

Figure 10-5 » 2K X 8 and 4K X 8 Pin Configurations



10-20 » MRV11-C Read-Only Memory Module

Chip Access Time

The MRV11-C can normally interface with chips that have an access time of less
than 50 ns. The chip access time is determined by the slowest access time of any
individual chip installed on the MRV11-C. If the chip access time is greater than
50 ns and less than 200 ns, then an RC delay can be incorporated into the cir-
cuits. This is done by installing jumper wires between wirewrap pins J1 and J3
and pins J2 and J3. If the chip access time is greater than 200 ns and less than or
equal to 450 ns, the jumper wire between wirewrap pins J1 and J3 is removed
and the jumper wire between wirewrap pins J2 and J3 remains inserted.

DATIO Bus Cycle Inhibit

The processor may attempt to petform DATIO bus cycles to the MRV11-C.
These bus cycles are attempts to write the data into the memory (which is read-
only memory). This condition is allowed unless a jumper wire is installed
between wirewrap pins J4 and J5. With this jumper installed, the BDOUT is
inhibited except when the bus is addressing the CSR. This eliminates any writ-
ing attempts from the bus except those for the control/status register. The
MRV11-C normally responds to DATIO bus cycles and installing the jumper will
cause a timeout for a DATIO bus cycle to the ROM.

Wirewrap Pin Identification

The MRV11-C module provides the user with 129 wirewrap pins to configure
the module for many types of applications. These wirewrap pins are identified
and located on the module in Figure 10-1. In Table 10-14, the wirewrap pins are
numerically listed with descriptions of their functional use.

Table 10-14 » MRV11-C Wirewrap Pin Identification

Pin

Designation Function

n RXCX pull-up resistor

J2 RXCX optional capacitor

I3 RXCX signal

J4 LMATCH input for BDOUT control
5 LMATCH for BDOUT control

J6 Window address enable ground

J7 Window address enable

J8 High byte chip enable bit A11

Jo CSR high byte bit 8 chip enable output
J10 High byte chip enable bit A12

(continued on next page)
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Table 10-14 = MRV11-C Wirewrap Pin Identification (Cont.)

Pin

Designation Function

Ju CSR high byte bit 9 chip enable output

J12 High byte chip enable least significant bit
J13 CSR high byte bit 10 chip enable output
J14 High byte chip enable intermediate bit

J15 V CSR high byte bit 11 chip enable output
J16 High byte chip enable most significant bit
J17 CSR high byte bit 12 chip enable output
J18 Boot address chip enable bit A11

J19 Boot address chip enable bit A12

J20 Boot address chip enable least significant bit
J21 Boot address chip enable intermediate bit
J22 Boot address chip enable most significant bit
J23 Boot address chip enable logic 1

J24 Boot address chip enable logic 0

J25 Direct address bit 11 chip enable output
J26 Low byte chip enable A11 bit

J27 CSR low byte bit 0 chip enable output

J28 Direct address bit 12 chip enable output
J29 Low byte chip enable A12 bit

J30 CSR low byte bit 1 chip enable output

J31 Direct address bit 13 chip enable output
J32 Low byte chip enable least significant bit
J33 CSR low byte bit 2 chip enable output

J34 Direct address bit 14 chip enable output
I35 Low byte chip enable intermediate bit

J36 CSR low byte bit 3 chip enable output

J37 Direct address bit 15 chip enable output
J38 Low byte chip enable most significant bit output

(continued on next page)
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Table 10-14 = MRV11-C Wirewrap Pin Identification (Cont.)

Pin

Designation Function

J39 CSR low byte bit 4 chip enable output

J40 Not used (Reserved for future Digital use)
Ja Window address bit 15 compare ground

Ja2 Window address bit 13 compare input

J43 Window address bit 12 compare ground
J44 Window address bit 14 compare input

J45 Window address bit 14 compare ground
J46 Window address bit 15 compare input

Ja7 Window address bit 16 compare ground
J48 Window address bit 16 compare input

J49 Window address bit 13 compare ground
J50 Window address bit 17 compare input

J51 Window address bit 17 compare ground

J52 Window address bit 12 compare input

J53 Direct address 32-Kbyte memory limit output
J54 Direct address 16-Kbyte memory limit output
J55 Direct address memory limit input

J56 Direct address 8-Kbyte memory limit output
J57 Direct address bit 17 compare ground

J58 Direct address bit 16 compare input

J59 Direct address bit 16 compare ground

J60 Direct address bit 17 compare input

Jel Direct address bit 15 compare ground

J62 Direct address bit 15 compare input

Jo3 Direct address bit 14 compare ground

Jo4 Direct address bit 14 compare input

(continued on next page)
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Table 10-14 * MRV11-C Wirewrap Pin Identification (Cont.)

Pin

Designation Function

J65 Direct address bit 13 compare ground

Jo6 Direct address bit 13 compare input

Jo7 CSR high byte bit 15 enable ground

jes CSR high byte bit 15 enable input

J69 High byte chip enable window address function
J70 High byte chip enable direct address function
n High byte chip enable function select drivers
J72 Bit 7 chip select enable input

J73 Bit 7 chip enable decoder output

J74 Bit 6 chip select enable input

Ji5 Bit 6 chip enable decoder input

J76 Bit 5 chip select enable input

J77 Bit 5 chip enable decoder output

J78 Bit 4 chip select enable input

J79 Bit 4 chip enable decoder output

J80 Bit 3 chip select enable input

J81 Bit 3 chip enable decoder output

J82 Bit 2 chip select enable input

J83 Bit 2 chip enable decoder output

J84 Bit 1 chip select enable input

J8s Bit 1 chip enable decoder output

J86 Bit 0 chip select enable input

J87 Bit O chip enable decoder output

)88 Boot address enable ground

J89 Boot address enable

Joo DAL 4 CSR address select signal

(continued on next page)
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Table 10-14 » MRV11-C Wirewrap Pin Identification (Cont.)

Pin

Designation Function

Jo1 DAL 4 CSR address select ground

Jo2 DAL 1 CSR address select signal

Jo3 DAL 1 CSR address select ground

Jo4 DAL 2 CSR address select signal

Jo5 DAL 2 CSR address select ground

Jo6 DAL 3 CSR address select signal

Jo7 DAL 3 CSR address select ground

Jos Pin 18 input for chip set 5

Joo Chip wirewrap interconnection for chip set 5
J100 Pin 20 input for chip set 5 (Chip Enable 5)
J101 Pin 18 input for chip set 4

J102 Chip wirewrap interconnection for chip set 4
J103 Pin 20 input for chip set 4 (Chip Enable 4)
J104 Pin 18 input for chip set 6

J105 Chip wirewrap interconnection for chip set 6
J106 Pin 20 input for chip set 6 (Chip Enable 6)
Jio7 Pin 18 input for chip set 7

J108 Chip wirewrap interconnection for chip set 7
J109 Pin 20 input for chip set 7 (Chip Enable 7)
Ji10 Not used (Reserved for future Digital use)
i ROM interconnection, ground reference
J112 Chip enable bit bus input

J113 Address bit A11, used as chip input A10
J114 Chip interconnection loop (to wirewrap pins)
Ji15 Address bit A12, used as chip input A11
J116 Chip interconnection loop for chip pin 21

(continued on next page)
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Table 10-14 * MRV11-C Wirewrap Pin Identification (Cont.)

Pin

Designation Function

J117 ROM interconnection for chip set 0

Ji18 Pin 18 input for chip set 0

Ji19 Chip wirewrap interconnection for chip set 0
J120 Pin 20 input for chip set 0 (Chip Enable 0)
Ji21 Pin 18 input for chip set 1

J122 Chip witewrap interconnection for chip set 1
J123 Pin 20 input for chip set 1 (Chip Enable 1)
J124 Pin 18 input for chip set 2

J125 Chip wirewrap interconnection for chip set 2
J126 Pin 20 input for chip set 2 (Chip Enable 2)
J127 Pin 18 input for chip set 3

J128 Chip wirewrap interconnection for chip set 3

J129 Pin 20 input for chip set 3 (Chip Enable 3)







Chapter 11 - MRV11-D Universal Programmable Read-Only
Memory

The MRV11-D contains sixteen 28-pin sockets that accept static random-access
memory (RAM) and a variety of user-supplied ROMs, such as fusible link
PROM, ultraviolet erasable (UV E) PROMs, and masked ROMs. It accepts sev-
eral device densities up to and including 32K x 8 bits. With sixteen 32K X 8
devices, memory capacity is 512 Kbytes. The contents of the module can be
accessed in one of two modes: direct mode addressing or page mode

addressing.

Specifications

Identification M8578

Size Dual

Power Requirements

Voltage Tolerance Current Pins

+5Vdc *025V 16A AA2,BA2,BV1
Battery Backup Installed

+5VB *025V 280 mA AV1

+5Vdc +025V 13A AA2,BA2,BV1

Note

These values are measured for unpopulated modules. Add operat-
ing cutrent for each device installed. Only one pair of devices
operates at any given time; the rest are in standby mode.

Bus Loads
ac 3.0
dc 0.5
Nonstandard Environmental Specifications
Altitude
Storage Up to 9.1 km (5.65 mi)
Operating Up to 2.4 km (1.5 mi)

Lower the maximum operating temperature by 1.8 Celsius degrees (3.24 Fahr-
enheit degrees) for each 1,000 m (3,280 ft) above sea level.
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Related Documentation

Document Title Order Numkber
MRV11-D Universal PROM Module User’s Guide ~ EX-MRV1D-UG
MRV11-D Field Maintenance Print Set MP-01602-00
Configuration

The MRV11-D contains 41 jumper pins, two switchpacks, and 16 memory chip
sockets. Configuration is accomplished by setting a bank of PCR switches, set-
ting a bank of starting address switches, and connecting a series of jumper pins.
The required jumper pins are connected by means of jumper clips designated as
W3 through W16 (see Figure 11-1). These jumper clips allow two adjacent
jumper pins to be connected. Nonfunctional holder pins are provided in many
jumper groups to avoid the loss of jumper clips when not used. The following
features can be configured:

= Page/direct mode adddressing

» Location of PCR

* Bootstrap enable/disable

* Use of multiple MRV11-D modules

« Normal/high-performance timing

* Switch-selectable starting address

» Allow/inhibit DATO bus cycle

s Memory array size and response pattern

» System size (16-, 18-, or 22-bit addressing)
= Static RAM
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Figure 11-1 » MRV11-D Jumper and Switch Locations
Memoty Atray

The size of the memory array is determined by the size of the memory devices
installed. The MRV11-D is shipped with no memory devices installed, so the
user must provide and install them.

Digital supplies a standard array decoder on the module that is a prepro-
grammed fusible link PROM. In the basic configuration with this array decoder
installed, all memory chips must be the same size (2K x 8, 4K X 8, or 8K x 8).
The pin configuration of the chips must conform to the Joint Electron Device
Engineering Council JEDEC) standard pinout for bytewide devices. Table 11-1
shows the four patterns available with the standard array decoder supplied by
Digital.



11-4 w MRV11-D Universal Programmable Read-Only Memory

Table 11-1 * MRV11-D Standard Array Decoder Patterns

Jumper Connection
W15 W16
2K X 8 half-populated J1J2 J7J8
2K x 8 fully populated J2-)3 J7-J8
4K x 8 fully populated J1)2 J8-J9
8K X 8 fully populated J2-)3 J8-J9

Users can populate the module with many other combinations of devices by
programming their own array decoder. There are certain mixtures that are
restricted, however. See the MRV11-D User’s Guide for details on program-

ming the array decoder.

Users can also configure a system with more than one MRV11-D. Table 11-2
shows the storage capacity per module as a function of device size and number
of device chips. The table lists the capacities for configurations with similar
device sizes. It does not account for the configurations with mixed device sizes
that can be used if the customers programs their own array decoders.

Table 11-3 lists typical UV PROMs and PROMs that can be installed on the
MRV11-D. Other UV PROMs or PROM:s that conform to the JEDEC pinout can
also be used.

Table 11-2 = Storage Capacity per ROM Chip Size and Number of Chips

Number of Chips (Capacity Measured in Kbytes)
Installed 2Kx8 4K x8 8K x8 16Kx8  32Kx8
2 4 8 16 32 64
4 8 16 32 64 128
6 12 24 48 96 192
8 16 32 64 128 256
10 20 40 80 160 320
12 24 48 96 192 384
14 28 56 112 224 448
16 32 64 128 256 512
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Table 11-3 * Typical EPROMs

Maximum Memory Array
UV PROMs Chip Array Size Size (in Kbytes)
Intel 2716 2Kx8 32
Intel 2732 4K x 8 64
Intel 2764 8K x8 128
Intel 27128 16K x 8 256
Masked ROMs
Mostek MK3700 8K x 8 128
NCR23128 16K x 8 256
NEC 23256 32K x8 512
National 52364 8K x8 128
Signetics 23128 16K x8 256
Synertek 2365 8Kx8 128
Synertek 2365A 8K x 8 128
Synertek 2316B 2K x8 32
Synertek 2333-3 4K x8 64

The MRV11-D contains sixteen 28-pin memory chip sockets to house the
various PROMs and static RAM devices that can be used in the module. The
sockets are divided into eight chip sets, chip set 0 through chip set 7. Each chip
set is composed of a low byte and a high byte. This arrangement is shown in
Figure 11-2,
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[ . ]
f-L0BYTE+| |e-HiBYTES

6 7 6 7
4 5 4 5
2 3 2 3
0 1 0 1

1 i f

Figure 11-2 * MRV11-D Chip Set Locations
The sockets can house 2K % 8, 4K x 8, 8K X 8, 16K x 8, and 32K x 8 PROMs. Ir
addition, the bottom half of the socket array (chip sets 0 through 3) can accom
modate static RAM. The 2K X 8 and 4K X 8 PROMs contain 24 pins while the
others contain 28 pins.

Figure 11-3 shows the pin assignments for the 24- and 28-pin memories using
the JEDEC standard pinout. The 2K X 8 PROM is represented by the 2716 anc
the 4K x 8 PROM is represented by the 2732. The other PROM types (8K X 8
16K x 8, 32K X 8) are represented by the 2764, 27128, and 27256 respectively
The 8K X 8 static RAM is also shown. The basic differences on the 2764, 27128.
27256, and static RAM are in the functions of pins 26 and/or 27. Figure 11-3
shows these differences. For example, on the 16K X 8 PROM (27128), pin 26 is
used as an address pin (A13). On the 32K x 8 PROM (27256), pins 26 and 27
are used as address pins (A13 and A14, respectively).



INTEL 2716
PIN CONFIGURATION
2K BY 8 PROM
addr ~ 2abvee
As]2 23 Ag
As3 22[JAg
A4 213 Vep
AsOs 20{1GE
‘A6 190 A
A7 18{1CE
Aog]8 17307
0p9 16[10g
0,10 15105
o, [11 141100,
GNp]12 13[10,

27128 PIN CONFIGURATION
16K BY 8 PROM

Vep[]1
A1202
A3
A4
AsC]s
AsOe
Asl]7
Az[]8
Ao
AolJ10
Op[]11
Os12
0213
GND[14

\J

28
27
26
25
24
23
22
21
20
19
18
17
16
15

MVee
CPGM
(A3
[Ag
A9
1A
[1OE
(A0
[1CE
10,
[106
105
[J0,
(105

Figure 11-3 » PROM Sizes and Types

INTEL 2732A
PIN CONFIGURATION
4K BY 8 PROM
Ot~ 2afvee
As]2 23[0Ag
as3 22[A¢
A, 04 21JAy,
As[]5 20{1CE
A6 193A0
A7 18[OCE
Ao[]8 17307
Oo]o 16706
0,410 15105
0,1 1410,
GNDL12 1310,

27256 PIN CONFIGURATION
32K BY 8 PROM

Vec
[JA14
(A3
[Ag
[ Ag
(1A
[1OE
[1A10
(1CE
10,
[10g
05
10,
03

INTEL 2764
PIN CONFIGURATION
8K BY 8 PROM

Vep L
A2
A7
AsC
As}
AsC]
Asr]
A
A
Aol
0o
0.0
0.0
GND[]

STATIC RAM

Vpp 1 a8 MVee
A2 27 WE
ArYs 26120
As4 250 Ag
As]s 240Ag
Aqde 23JA¢
Az 22ACE
A8 2100Aq0
Ao 20[dCE
Ag10 19007
O 18[006
0,12 17005
0z[]13 16{10,

GND[]14 15103

L9 . METEL

48108
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When installing a 24-pin PROM (2K x 8, 4K x 8) in a 28-pin socket, install it
with the notch on top and bottom justified. Pin 1 of the PROM inserts into pin 3
of the socket (Figure 11-4). On 28-pin devices, pin 28 is the power pin. For 24-
pin devices, pin 28 of the socket must be strapped to pin 26 of the socket to
provide power to the device. The power jumpers strap these pins together, as
shown in Table 11-4. '

N
@
R
z
o
k]
o
<
o
o]
Q
x
m
=

157, -
1 A // j |28
2| f 78 |27
3| g1 24f] |26
4|2 23 |25
5|43 22f) |24
6| Ha 21f |23
7| fs 24PN 548 |2
PROM
8lfde cop 19f |2t
9 7 18 20
10| f8 174 |19
" 9 16 18
12 17
13 16
14 15

Figure 11-4 » Insertion of 24-Pin PROM Chips
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Table 11-4 = MRV11-D Power Jumper Connections
Row 4 Row 3 Row2 Row1

Device Size W12 W11 W10 w9

2K X 8 ROM J41J40  J35J34  J29J28  J26J25
4K X 8 ROM JA1J40  J35J34  J29J28  J26J25
8K x 8 ROM* n/a n/a n/a n/a

8K x 8 Static RAM J41J40  J35.34  J29J28  J26J25
16K %8 J40J39  J34J33  J28J27  J2524
32K x 8 J40J39  J34J33  J28J27  J2524

Configuration is done on a row-by-row basis.

*The power jumper can be in either position for 8K X 8 ROMs.

To install static RAM devices in the bottom half of the memory array (chip sets 0
to 3), the user must configure the ROM/RAM selection jumpers as shown in
Table 11-5.

The user must also configure the module for the size of the memory devices
installed. Table 11-6 shows the possible jumper configurations when using the
Digital-supplied array decoder. A new array decoder is required in the follow-
ing circumstances:

» Both 32K X 8 and 16K X 8 devices are installed.

* The number of devices installed is other than the number expected by the
standard decoder.

= A mix of 4K x 8, 8K X 8, or 16K X 8 devices is installed.

The power jumpers must be propetly configured for each row, and rows con-
taining 32K X 8 devices must be jumpered for address rather than for power.

Table 11-5 * MRV11-D ROM/RAM Selection Jumpers

Jumper Connection
Memory Type W5 W4
AllROM J38J37 J32J31
ROM/RAM* J37J36 J31J30

*RAM installed in chip sets 0 through 3
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Table 11-6 * MRV11-D Device Size Jumpers

Jumper Connection Jumper Connection

RevC Etch* RevD Etch*
Size Chosen W8 w7 w8 W7
2Kx8only t J11-J10 J13J12 J11J10
4K %8 J14J13 Ji1J10 J14-J13 J12-J11
8K x8 J14J13 Ji1J10 J14-J13 Ji2-J11
16K x 8 J14J13 . J11J10 J14J13 J12-J11
32K %8 J14J13 J12J11 J14J13 J11J10

*The board etch revision is located on the component side of the module along the left
side: Rev C Etch = 5015213C Rev D Etch = 5015213D

+When using 24-pin devices such as the 2716 (2K % 8 PROM) on a revision C etch
board, the user must wirewrap J13 (V,,;) to J40 (pin 26 of row 4). It is also necessary
to jumper J40 to J41 (+5 V). The jumper clip cannot be used, however, because a
wirewrap exists on J40. Therefore, the user must wirewrap rather than jumper J40 to
J41. This procedure ensures proper read mode operation. On a revision D etch board,
2K X 8 PROM:s can be installed without wirewrap.

Addressing Modes

The MRV11-D can be configured to operate in one of two addressing modes—
page mode and direct mode. Direct mode addressing provides immediate
access to all memory locations on the module. Page mode addressing, or win-
dow mapping, provides two 2-Kbyte windows in bus address space that each
map a 2-Kbyte page of the memory array. The page that is viewed or accessed
through each window (2 Kbytes per window) can be varied under program
control through a page control register (PCR). The PCR must be written with
the desired page number before the access.

The addressing mode is selected by setting switch 1 of the PCR switch bank and
is not variable under program control. With the module oriented so the handles
are on top, push the right side of the rocker switch down (switch on) to select
direct mode addressing. Push the left side of the rocker switch down (switch
off) to select page mode addressing.
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« DIRECT ADDRESS MODE

In direct address mode, each memory location on the MRV11-D has a corre-
sponding location on the system bus. The number of system bus address loca-
tions allocated to the module is equal to the module’s configured capacity. For
example, an MRV11-D that is fully populated (16 devices) with 4K x 8 PROMs
(64 Kbytes) corresponds to 64 Kbytes of the system bus. The starting address of
the module and the array decoder pattern determine the boundaries of the
module’s address range.

The starting address of the MRV11-D can be placed on any 4-Kbyte boundary
from address Og to 17770000g. This is accomplished by setting the rocker
switches in the starting address switch bank. The ten switches correspond to the
ten most significant bits of the starting address — address bits <12:21>. With
the module oriented so the handles are on top, pushing the right side of the
rocker switch down produces a logical 1 (switch on). Pushing the left side of the
switch down produces a logical 0 (switch off).

Note that the module’s main memory does not respond to any /O page
accesses, even if the address range overlaps the 1/O page. Only the bootstrap
areas and the bootstrap PCR, if enabled, respond in the I/O page under direct
mode addressing.

= PAGE MODE ADDRESSING
Page mode addressing is a virtual addressing scheme that extends the address-
ing capability of the system bus. A 4-Kbyte segment of the system bus and an I/
O register called the page control register (PCR) are assigned to the MRV11-D.
The MRV11-D’s starting address determines the beginning of the module’s por-
tion of the system bus. The user configures the PCR address to 1 of 16 locations
in the I/O section of the system bus, as shown in Table 11-7.
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Table 11-7 * MRV11-D Switch Settings for PCR Address Selection

PCR Address PCR4 PCR3 PCR2 PCR1
17770000 ON ON ON ON
17770002 ON ON ON OFF
17770004 ON ON OFF ON
17770006 ON ON OFF OFF
17770010 ON OFF ON ON
17770012 ON OFF ON OFF
17770014 ON OFF OFF ~ON
17770016 ON OFF OFF OFF
17770020 OFF ON ON ON
17770022 OFF ON ON OFF
17770024 OFF ON OFF ON
17770026 OFF ON OFF OFF
17770030 OFF OFF ON ON
17770032 OFF OFF ON OFF
17770034 OFF OFF OFF ON
17770036 OFF OFF OFF OFF

ON = logical 0; OFF = logical 1
Note

With the module oriented so that the handles are on top, pushing
down the right side of the rocker switch produces a logical 0
(switch on). Pushing down the left side produces a logical 1
(switch off).

The MRV11-D’s portion of the system bus is further divided into two sections
called windows. Each window is 2 Kbytes long and can contain any 2-Kbyte
page of data on the module. The two pages of data that are currently available
to the system have their page numbers stored, one in each byte of the PCR. To
move a different page into the window, simply change the contents of the
corresponding PCR byte to the number of the desired page.

Bits 7 and 15 are not part of the page numbers. Bit 7 is unused and bit 15 is the
window control bit. When bit 15 is asserted (1), the windows are open and the
pages in the windows can be accessed. When bit 15 is not asserted (0), the win-
dows are closed and attempted accesses through the windows produce a bus
timeout.
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Upon powerup and restart, the PCR bits are cleared to 0. Both windows con-
tain the data from page 0, but they are closed because bit 15 of the PCR is
also 0. Bit 15 must be set to open the windows.

Bootstrap

The MRV11-D bootstrap operation is similar to page mode addressing. It is
independent of the address mode chosen for the module, however. The boot-
strap windows are split. Window 0 begins at location 17773000 and runs
through 17773776. Window 1 begins at 17765000 and runs through 17765776
The bootstrap PCR is located at 17777520. There are, however, the following
important differences between page mode addressing and the bootstrap
feature:

* The bootstrap windows and pages are 512 bytes long. In page mode, the win-
dows and pages are 2 Kbytes long.

= Bit 15 of the bootstrap PCRis not a control bit. The windows are always open.
In page mode, the windows are open only when bit 15 is asserted (1).

# The bootstrap PCR address is fixed at 17777520. The page mode PCR address
is configured by the user between 17777000 and 17777036.

The bootstrap memory device must be physically installed in chip set 7.

The bootstrap program size is limited by the size of the memory devices
installed. A pair of 8K X 8 devices can contain a 16-Kbyte bootstrap progam.
Note, however, that like page mode addressing, only two 512-byte pages are
available to the system at a time. The program must be specifically written to
turn its own pages. The MXV11-B2 bootstrap PROM set is written this way and
will function if installed and properly configured on an MRV11-D,

If the bootstrap program is smaller than 512 bytes, it can be written on one
page, avoiding the need to change pages. In this case, the program should be in
the first 512 bytes of the bootstrap device. Because the bootstrap PCR clears on
powerup and restart, both windows contain page 0 of the bootstrap device.
The bootstrap feature is enabled by installing jumper clip W14 between pins J5
and J6. Installing W14 between pins J5 and J4 disables the feature.

Battery Backup Shunt

When static RAM is installed in the bottom half of the memory array, the user
can configure the MRV11-D module so that the memory and refresh logic are
disconnected from the normal bus power and are, instead, connected to a sepa-
rate battery backup system. This is accomplished by removing the factory-
installed 0-ohm shunt (W1) from the second and fourth holes in the printed
circuit board and installing another 0-ohm shunt (W2) between the first and
third holes.
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System Size Jumpers

To configure the MRV11-D for use in a 16- or 18-bit Q-bus system, jumper W3
is installed between posts J21 and J22. To configure the module for use in a 22-
bit Q-bus system, W3 is installed between J23 to J22.

DATO Bus Cycle

Ordinarily, when the MRV11-D is accessed by a DATO bus cycle, it does not
respond, generating a bus timeout. However, when static RAM is installed in the
bottom half of the memory array, the MRV11-D can be configured to respond to
DATO cycles. This is accomplished by removing the factory-installed jumper
(W6) from pins J15 and J16 and installing it between pins 16 and J17.

Note that the page mode PCR and the bootstrap PCR will not timeout in either
configuration when accessed by a DATO cycle.

Read Timing

The MRV11-D can normally interface with chips that have a read access time
greater than 450 ns. To obtain some speed advantage, the module can be con-
figured for a read access time of 200 ns. This is accomplished by removing the
factory-installed jumper (W13) from between pins J 18 and J19 and installing it
between pins J19 and J20. Note, however, that the slowest device installed on
the board must then meet this 200 ns access time requirement.

Installing the MXV11-B2 ROM
To install the MXV11-B2 PROM set on the MRV11-D, the user must perform the
following steps:

= Enable the bootstrap function.

= Set the row 4 power jumper for an 8K X 8 device,

» Set the device size jumper to 8K X 8.
s Install the read timing jumper W13 between J18 and J19.

Install the MXV11-B2 ROM chips in chip set 7. Insert the low-byte ROM (P/N
23-145E4-00) into the low byte 7 socket (XE50). Insert the high-byte ROM (P/N
* 23-146E4-00) into the high byte 7 socket (XE51). Position the ROMs so that pin
1 is in the upper left corner of the socket.

Note

MXV11-B2 bootstrap ROMs cannot be used if the device size jumper
is set for 2K x 8 or if the power jumper connection for row 4 is set
for 16K x 8 or 32K x 8 devices.

For additional information on the MXV11-B2 ROM, see Chapter 18 or refer to
the MXV11-B2 ROM Set User Guide (EK-MXVB2-UG).
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Memory

AlIMSV11-D and MSV11-E memory modules can be used in either 16- or 18-bit
systems. There are eight versions of this module, listed below. Memory storage
is provided by either 4K X 1-bit or 16K X 1-bit integrated circuits, depending
on model.

Model Memory Capacity Module Parity Bits
MSV11-DA 4K X 16 bits M8044-A No
MSV11-DB 8K x 16 bits M8044-B No
MSV11-DC 16K X 16 bits M8044-C No
MSV11-DD 32K x 16 bits M8044-D No
MSV11-EA 4K x 18 bits MB8045-A Yes
MSV11-EB 8K x 18 bits M8045-B Yes
MSV11-EC 16K x 18 bits M8045-C Yes
MSV11-ED 32K x 18 bits M8045-D Yes
Specifications
Identification
MSV11-DA,-DB,-DC,-DD M8044-A,-B,-C,-D
MSV11-EA,-EB,-EC,-ED M8045-A,-B,-C,-D
Size Dual
Power Requirements
Supply Voltage -DA/-DC -DB/-DD -EA/-EC -EB/-ED
+5 V system power:
Typical operating power 1.7A 1.7A 20A 20A
Typical standby power L7A 1.7A 20A 20A
+5 V battery backup:
Typical operating power 0.7A 0.7A 1.0A 1.0A
Typical standby power 07A 07A 1.0A 10A

+ 12 V system power or battery backup:
Typical operating power 034A 037A 038A 041A
Typical standby power 006A 008A 006A 009A
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Bus Loads
ac 2.0
dc 1.0
Performance
Access and Cycle Time
Access Time (ns) (1) Cycle Time (ns) (1)
Bus Cycle Typical Maximum Notes Typical Maximum Notes
MSV11-D:
DATI 210 225 (2) 500 520 (4)
DATO(B) 100 110 (2) 545 565 5)
DATIOB) 630 650 (3) 1075 1100 6)
MSV11-E:
DATI 250 265 (2) 500 520 (4)
DATO(B) 100 110 (2) 545 565 (5)
DATIO(B) 670 690 (3) 1115 1140 (6)
All Models:

Refresh cycle time = 575 ns typical, 600 ns maximum (7)

Notes

1. All operating speeds are in nanoseconds and are based on memory not busy
and no refresh arbitration. Refresh arbitration adds 100 ns typical (120 ns
maximum) to access and cycle times. Refresh conflicts add 575 ns typical
(600 ns maximum) to access and cycle times.

2. Access times are defined as internal SYNC to REPLY with minimum times
(25 or 50 ns) from SYNC to DIN or DOUT. The DATO(B) access and cycle
times assume a minimum 50 ns from SYNC to DOUT at bus receiver outputs.
For actual Q-bus measurements, 150 ns should be added to DATO(B) times;
that is, access time (typical) = 100 + 150 = 250 ns.

3. Access times are defined as internal SYNC to RPLY [DATO(B)] with mini-
mum time (25 ns) from SYNC to DIN, and minimum time (350 ns) from
RPLY (DATI) asserted to DOUT asserted.

4. Cycle times are defined as internal SYNC to LOCKOUT negated.

5. Cycle times are defined as internal SYNC to LOCKOUT negated with mini-
mum time (50 ns) from SYNC to DOUT.

6. Cycle times are defined as internal SYNC to LOCKOUT [DATO(B)] with min-
imum times (25 ns) from SYNC to DIN and minimum time (350 ns) from
RPLY (DATI) asserted to DOUT asserted.

7. Refresh cycle time is defined as internal REF REQ to LOCKOUT negated.
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= Related Documentation

Document Title Order Number
MSV11-D,-E User’s Manual EK-MSVI1-OP
MSV11-D Field Maintenance Print Set MP-00566-00
MSV11-E Field Maintenance Print Set MP-00567-00

= Configuration

The user can configure the MSV11-D or MSV11-E to alter its operation for a
specific system application. The following items can be configured:

= Memory starting address

= Battery backup power
= Enable/disable 2-Kword portion of bank 7

Note
Each MSV11-D or -E module contains two factory- installed
wirewrap jumpers that select memory size (4, 8, 16, or 32
Kwords); these jumper configurations normally should not be
changed.

Address Selection

The MSV11-D or MSV11-E address can start at any 4-Kword boundary. The
address configured is the starting address for the contiguous portion of memory
contained on the module. Set the switches, located as shown in Figure 12-1, to
the desired starting address as listed in Table 12-1. The upper 4-Kword address
space is normally reserved for peripheral device register addresses.

Factory-configured modules will not respond to bank 7 addresses. In special
applications that permit the use of the lower 2-Kword portion of bank 7 for
system memory, enable the lower 2-Kword portion of bank 7 by removing the
jumper from the wirewrap pins 1 and 3 and connecting a new jumper from 1
to 2.
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Battery Backup Power

The MSV11-D and MSV11-E modules are factory-configured with the power
jumpers installed for normal system power. In this configuration, the memory
and refresh logic are powered from the normal bus backplane power. The mod-
ules are designed so that the dc power required to support them during a
backup period is minimized. The jumpers are provided to allow the user to
disconnect the memoty and refresh logic from the normal bus power and con-
nect it to a separate battery source. The user can configure the jumpers, shown
in Figure 12-1, for battery backup operation as follows:

W2, W3 Remove to separate the module from the bus-powered
backplane.

W4, W5 Insert to connect the battery power to the memory and
refresh logic.

To use the MSV11-D or MSV11-E modules in a battery backup system, the bat-
tery or source must be capable of supplying the following:

MSV11-D MSV11-E

(1 module) (1 module)
+5Vdc +3% 07A 10A
+12Vdc 3% 037A 0.41 A max

These voltages must remain within *+ 3 percent of the bus voltage at all times
and not vary more than + 3 percent during the transition to or from the battery.

One MSV11-E module draws approximately 7 W when operating in the battery
backup mode. A typical backup system that is 30 percent efficient with a 2.5
ampere-hour battery will support each module for approximately two hours.
When used in a PDP-11/03 system, or equivalent, no additional cooling of the
module is required during the backup period, if the room temperature is main-
tained to less than 32°C (90°F).

Parity

One jumper is factory-installed for nonparity (MSV11-D) or parity (MSV11-E)
operation, depending on the model. Do not reconfigure this jumper. Standard
jumper configurations are listed below for reference purposes.

All MSV11-D models: Jumper installed from pin 7 to pin 5.
All MSV11-E models: Jumper installed from pin 6 to pin 5.
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Memory Size

Two jumpers are factory-installed to configure addressing logic for memory size
(number and type of memory integrated circuits). Do not reconfigure these
jumpers. Standard jumper configurations are listed below for reference
purposes.

Jumpers (Two Installed)
Model Memory Range Pins Memory Select Pins
MSV11-DA, -EA From 17 to 15 From 17to 14
MSV11-DB, -EB From 17 to 15 From 12 to 14
MSV11-DC, -EC From 16 to 15 From 16 to 14

MSV11-DD, -ED From 16to 15 From 10 to 14
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Figure 12-1 « MSV11-D, MSV11-E Switch and Jumper Locations
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Table 12-1 » MSV11-D, MSV11-E Addressing Summary

Switch Settings Memory Bank(s) Selected
Address S1-1 S12 S13 S14 S15 -DA,EA-DB,-EB-DC,ED-DD,-ED
0 ON ON ON ON ON o 0-1 03 0-7
20000 ON ON ON ON OFF 1 12 14 110
4000 ON ON ON OFF ON 2 23 25 211
60000 ON ON ON OFF OFF 3 34 3-6 3-12
100000 ON ON OFF ON ON 4 45 47 413
1200000 ON ON OFF ON OFF 5 5-6 5-10 5-14
140000 ON ON OFF OFF ON 6 6-7 6-11 6-15
160000 ON ON OFF OFF OFF 7 7-10 7-12  7-16
200000 ON OFF ON ON ON 10 10-11 10-13 10-17
220000 ON OFF ON ON OFF 11 11-12 11-14 11-20
240000 ON OFF ON OFF ON 12 12-13  12-15 1221
260000 ON OFF ON OFF OFF 13 13-14 13-16 13-22
300000 ON OFF OFF ON ON 14 14-15 14-17 1423
320000 ON OFF OFF ON OFF 15 15-16 1520 15-24
340000 ON OFF OFF OFF ON 16 16-17 1621 16-25
360000 ON OFF OFF OFF OFF 17 17-20 1722 17-26
400000 OFF ON ON ON ON 20 20-21 20-23 20-27
420000 OFF ON ON ON OFF 21 21-22 2124 21-30
440000 OFF ON ON OFF ON 22 2223 2225 2231
460000 OFF ON ON OFF OFF 23 2324 23-26 23-32
500000 OFF ON OFF ON ON 24 2425 24-27 2433
520000 OFF ON OFF ON OFF 25 2526 25-30 25-34
540000 OFF ON OFF OFF ON 26 2627 26-31 26-35
560000 OFF ON OFF OFF OFF 27 27-30 2732 27-36
600000 OFF OFF ON ON ON 30 3031 30-33 30-37
620000 OFF OFF ON ON OFF 31 3132 3134 X
6400000 OFF OFF ON OFF ON 32 3233 3235 X
660000 OFF OFF ON OFF OFF 33 3334 3336 X
700000 OFF OFF OFF ON ON 34 3435 3437 X
720000 OFF OFF OFF ON OFF 35 3536 X X
740000 OFF OFF OFF OFF ON 36 3637 X X
760000 OFF OFF OFF OFF OFF 37 X X X

X = donot use
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Notes

1. Bank 7 cannot be selected as factory-configured; however, the user can
enable the lower 2-Kword portion of bank 7 for use.

2. Rocker switch positions are defined by pressing the desired side of the
rocker, not by the red line on the opposite side of the rocker.
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Designed to be used with the Q-bus, MSV11-L dual-height memory modules
provide storage for 18-bit words (16 bits of data and 2 parity bits), contain par-
ity control circuitry, and a control and status register (CSR). There are presently
two members of the MSV11-L memory module family as shown below.

Specifications
Identification M8059
Size Dual
Bus Loads

ac 20

dec 05
Power Requirements
Supply Voltage MSVI11-LF MSV11-LK
+5 V +5% system power:

Typical operating power 28A 30A

Typical standby power 140 A 150A
+5 V battery backup:

Typical operating power 135A 140A

Typical standby power 09A 1.0A
Access and Cycle Times

Access Time (ns) Cycle Time (ns)

BusCycle  Typical Maximum Notes Typical Maximum Notes
DATI 210 230 2 560 590 4
DATO(B) 90 120 2 605 635 5
DATIO(B) 640 670 3 1140 1170 6
Refresh - - - 650 685 7

Parity-CSR configurations, refer to notes 1, 8, and 9.
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Notes
1. Assuming memory not busy and no arbitration.
2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DIN/DOUT).
The DATO(B) access and cycle times assume a minimum 50 ns from SYNC to
DOUT inside memory receivers. For actual Q-bus measurements, a constant

(K - 50 ns, where K = 200) should be added to DATO(B) times. That is,
access time (typical) = 90 + (200-50) = 240 ns.

3. SYNC to RPLY (DATO(B)) with minimum time (25 ns) from SYNC to DIN
and minimum (350 ns) from RPLY (DATT) asserted to DOUT asserted.

4. SYNC to DL220 negated.

5. SYNC to DL220 negated with minimum time (50 ns) from SYNC toc DOUT.

6. SYNC to DL220 (DATO(B)) with minimum times (25 ns) from SYNC to DIN
and minimum (350 ns) from RPLY (DATI) asserted to DOUT asserted.

7. REFREQ to DL220 negated.

8. Refresh arbitration adds 100 ns (typical) and 120 ns (maximum) to access
and cycle times.

9. Refresh conflict adds 650 ns (typical) and 685 ns (maximum) to access and
cycle times.

Related Documentation

Document Title Order Number
MSV11-L User’s Guide EK-MSVOL-UG
MSV11-L Memory Module Configuration Guide EK-MSVIL-CG
MSV11-L Field Maintenance Print Set MP-01238-00
MSV11 Diagnostic Documentation Kit ZJ246-RZ
Configuration

The MSV11-L module is configured by means of jumper wires, shown in Figure
13-1 and listed in Tables 13-1 through 13-5. The user can configure the follow-
ing features:

= Module starting address (MSA)

= Control status register (CSR) address

= Battery backup




13-3

Note

The jumpers listed in Table 13-1 should not be changed and are
listed only for reference.

Module Starting Address (MSA)

The MSA is equal to the number of decimal Kwords already configured in the
system. Jumpers L, M, N, P, and R select the first address in the 128-Kword
block of addresses that contains the module’s MSA. Jumpers A, B, C, D, E, and
F select the particular 2-Kword increment in that 128-Kword block where the
MSA begins. The 128-Kword block selected is called the FAR (First Address
Range). The 2-Kword increment is called the PSA (Partial Starting Address).
The following equation shows how the MSA, FAR, and PSA are related.

PSA = MSA-FAR.

Refer to Table 13-2 and Table 13-3 for jumper locations for the FAR and PSA
respectively.

Taking an MSA of 188-Kwords as an example, find the FAR on Table 13-2 by
locating the first address in the block with the 188th location. This is 128, the
FAR value. To find the PSA, subtract 128 from 188. This yields a PSA of 60.
Jumper the FAR of 128 by connecting pin L to pin K (ground). Jumper the PSA
of 60 by connecting pin V to pin W to pin X to pin Y to pin U (ground).

CSR Address Selection

Eight addresses are reserved for the CSR registers. Every MSV11-L module has
one CSR. By convention, the memory module with the lowest starting address
should be jumpered for the lowest CSR address. The remaining modules should
be jumpered in sequence.

To select a CSR address for a module, install jumpets according to Table 13-4.
Wirewrap the appropriate pins in daisychain fashion to pin E which is
grounded.

Battery Backup
To select either battery backup or no battery backup, jumper the module as
shown in Table 13-5.
Note
Digital does not support battery backup for the MSV11-L.
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Figure 13-1 = MSV11-L Memory Module Jumpers
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Table 13-1 » MSV11-L Jumpers and Functions (Group 1)

Normal

Function Jumper Status
Type of Memory

Nonparity 91010 OouT

With parity 11t010 IN

Parity nonCSR 18t019 OUT

Parity with CSR 20019 IN
Parity Error Report

Reported BDAL 16 nonCSR 3t02 ouT

Reported BDAL 16 and BADL 17 with CSR 1to2 IN
Write Wrong Parity

Diagnostic bit for tester use:

Disable 8to7 ouT
Enable 6to7 IN

CSR Selection

NonCSR JtoH ouT

With CSR FtoH IN
Peripheral Page Selection

2-Kword peripheral page 291028 OUT

4-Kword peripheral page 271028 IN
Full or One-Half Memory Selection

Half-memory selection 32t033 OUT

Full-memory selection 341033 IN
Removal of Lower or Upper Bank (with a Fault)

Lower bank has failed 171016 OUT

Normal operation or upper bank has failed 15t016 IN
Extended or Normal Memory Selection

Normal operation (128-Kword system) RtoT ouT

Extended operation (2-Mword system) Rto T IN
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Table 13-2 = MSV11-L Starting Address Jumpers (Group 2)

Starting Address Range (FAR) Jumpers in (X) to Ground (K)
DAL 21 20 19 18

Decimal(K)  Octal Pins P N M L

000-124 00000000-00760000

128-252 01000000-01760000 X

256-380 02000000-02760000 X

384-508 03000000-03760000 X X

512-636 04000000-04760000 X

640-764 05000000-05760000 X X

768-892 06000000-06760000 X X

896-1020 07000000-07760000 X X X

1024-1148  10000000-10760000 X

1152-1276  11000000-11760000 X X

1280-1404 12000000-12760000 X X

1408-1532 13000000-13760000 X X X

1536-1660  14000000-14760000 X X

1664-1788  15000000-15760000 X X X

1792-1916  16000000-16760000 X X X

1920-2044  17000000-17760000 X X X X

Table 13-3 = MSV11-L Partial Starting Address Jumpers (Group 2)

Partial Starting Address (PSA) Jumpers in (X) to Ground (U)
DAL 17 16 15 14 13

Decimal(K) Octal Pms Z Y X W V
00000000
00020000 X
00040000 X

12 00060000 X X

16 00100000 X

20 00120000 X X

(continued on next page)
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Table 13-3 » MSV11-L Partial Starting Address Jumpers

(Group 2) (Cont.)

Partial Starting Address (PSA) Jumpers in (X) to Ground (U)
DAL 17 16 15 14 13

Decimal(K) Octal Pins Z Y X W V
24 00140000 X X
28 00160000 X X X
32 00200000 X
36 00220000 X X
40 00240000 X X
44 00260000 X X X
48 003000Q0 X X
52 00320000 X X X
56 00340000 X X X
60 00360000 X X X X
64 00400000 X
68 00420000 X X
72 00440000 X X
76 00460000 X X X
80 00500000 X X
84 00520000 X X X
88 00540000 X X X
92 00560000 X X X X
96 00600000 X X
100 00620000 X X X
104 00640000 X X X
108 00660000 X X X X
112 00700000 X X X
116 00720000 X X X X
120 00740000 X X X X
124 00760000 X X X X X
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Table 13-4 = MSV11-L CSR Address Jumpers (Group 3)

22-Bit CSR 18-Bit CSR Jumpers in (X) to Ground (E)
Address Address C B A
17772100 772100

17772102 772102 X
17772104 772104 X

17772106 772106 X X
17772110 772110 X

17772112 772112 X X
17772114 772114 X X

17772116 772116 X X X

Table 13-5 = MSV11-L Power Jumpers (Group 4)

Voltage Connection Jumper Configuration
+5 V Nonbattery backup 26to 25 (W1)
+5 V Battery backup 251025 (W2)

14 to 13 (W3)*
or

12 to0 13 (W4)*

* Availability for the +5 V battery backup
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There are two MSV11-P memory modules — the MSV11-PL and the MSV11-PK.
Because its capacity exceeds the capabilities of an 18-bit Q-bus system, the
MSV11-PL can be used only in a 22-bit Q-bus system. The MSV11-PK can be
used in either type of system, as long as it is the only memory being used. The

two MSV11-P memory modules are listed below.

Model Identification 'MOS Chips Capacity
MSV11-PK M8067-KA 128K x 18 bits 256 Kbytes
MSV11-PL M8067-LA 256K x 18 bits 512 Kbytes
Specifications
Identification M8067
Size Quad
Bus Loads
ac 2.0
de 1.0
Power Requirements
Supply Voltage MSV11-PK MSV11-PL
+5 V +5% total system power:
Typical operating power 345A 3.60A
Typical standby power 3.00A 3.10A
+5 V Battery backup:
Typical operating power 1L75A 185 A
Typical standby power 1.35A 145A
Note

These current values represent measured typical values, not maxi-

mum values.

Voltages are partitioned; however, battery backup is not

supported.
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Access and Cycle Times

Access Times (ns) + Cycle Times (ns) +
BusCycles Typical Maximum Notes Typical Maximum Notes
DATI 240 260 2 560 590 4
DATO(B) 90 120 2 610 640 5
DATIO(B) 660 690 3 1175 1210 6
Refresh - - - 640 690 7

Parity — CSR configurations, refer to notes 1, 8, and 9.

Notes

1. Assuming memory not busy and no arbitration.

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DIN/DOUT).
The DATO(B) access and cycle times assume a minimum 50 ns from SYNC to
DOUT inside memory receivers. For actual Q-bus measurements, a constant
(K - 50 ns, where K = 200) should be added to DATO(B) times. That is,
access time (typical) = 90 + (200-50) = 240 ns.

3. SYNC to RPLY (DATO(B)) with minimum time (25 ns) from SYNC to DIN
and minimum (350 ns) from RPLY (DATT) asserted to DOUT asserted.

4. SYNC to TIM250 negated.
5. SYNC to TIM250 negated with minimum time (50 ns) from SYNC to DOUT.

6. SYNC to TIM250 (DATO(B)) with minimum times (25 ns) from SYNC to DIN
and minimum (350 ns) from RPLY (DATI) asserted to DOUT asserted.

7. REF REQ to TIM250 negated.
8. Refresh arbitration adds 90 ns (typical) and 110 ns (maximum) to access.

9. Refresh conflict adds 640 ns (typical) and 690 ns (maximum) to access and
cycle times.

Related Documentation

Document Title Order Number
MSV11-P User’s Guide EK-MSVOP-UG
MSV11-P Field Maintenance Print Set MP-01239-00

MSV11 Diagnostic Documentation Kit ZJ246-RZ
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= Configuration

The jumpers on the MSV11-P memory module (shbwn in Figure 14-1) are
divided into five functional groups:

= Starting address jumpers

» CSR address jumpers

= Power jumpers

= Bus gi-ant continuity jumpers

= Miscellaneous jumpers

Module Starting Address (MSA)

Each MSV11-P memory module installed in a system is jumpered for its own
starting address by the use of wirewrapped pins. The memory module starting
address is equal to the amount of memory already configured in the system,
expressed as Kwords.

Module starting address jumpers consist of two groups. The First Address of
the Range (FAR) selects the first 256-Kword range address in which the starting
address falls. (See Table 14-1, Part 1). The Partial Starting Address (PSA) selects
the 8-Kword boundary within a specific multiple of 256 Kwords in which the
starting address falls. (See Table 14-1, Part 2).

After you have determined your module starting address (MSA), you should
determine the FAR and PSA values.

1. Find the FAR value. This is done by referring to Table 14-1, Part 1, and locat-
ing the address range of the MSA. The FAR value is the first address of the
selected address range. Associated with the FAR value is a specific configura-
tion of jumper pins X, W, and V that use jumper pin Y, a ground pin.

2. Find the PSA value. This is done by inserting the MSA and FAR values into
the equation: PSA = MSA-FAR. First, perform the necessary subtraction
operation, Then, in Table 14-1, Part 2, locate the proper PSA value. Associ-
ated with the PSA is a specific configuration of jumper pins P, N, M, L, and
T, all of which use jumper pin R, a ground pin.
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Table 14-1 » MSV11-P Starting Address Configurations (Part 1)

First Address Ranges (FAR) Jumpers In (X) to Ground (Pin Y)
PinX Pin W PinV

Decimal(K)  Octal A21 A20 A19

000-248 00000000-01740000

256-504 02000000-03740000 X

512-760 04000000-05740000 X

768-1016 06000000-07740000 X X

1024-1272 10000000-11740000 X

1280-1528 12000000-13740000 X X

1526-1784 14000000-15740000 X X

1742-2040 16000000-17740000 X X X

Table 14-1 » MSV11-P Starting Address Configurations (Part 2)

Partial Starting Address (PSA)  Jumpers in (X) to Ground (Pin R)
PinP PinN PinM PinL PinT

Decimal(X)  Octal A18 Al17 Alé Al5 Al4
0 00000000

8 00040000 X
16 00100000 X

24 00140000 X X
32 00200000 X

40 00240000 X X
48 00300000 X X

56 00340000 X X X
64 00400000 X

72 00440000 X X
80 00500000 X X

88 00540000 X X X
96 00600000 X X

104 00640000 X X X

(continued on next page)
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Table 14-1 = MSV11-P Starting Address Configurations (Part 2) (Cont.)

Partial Starting Address (PSA) Jumpers in (X) to Ground (Pin R)
PinP PinN PinM PinL PinT

Decimal(K})  Octal A18 A17 Al6 A1l5 Al4
112 00700000 X X X

120 00740000 X X X X
128 01000000 X

136 01040000 X X
144 01100000 X X

152 01140000 X X X
160 01200000 X X

168 01240000 X X X
176 01300000 X X X

184 01340000 X X X X
192 01400000 X X

200 01440000 X X X
208 01500000 X X X

216 01540000 X X X X
224 01600000 X X X

232 01640000 X X X X
240 01700000 X X X X

248 01740000 X X X X X
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Control and Status Register (CSR) Jumpers

Each MSV11-P memory module contains a control and status register. The bus
master can read or write the CSR via the Q-bus. The CSR is a 16-bit register with
an address that starts in the top 4 Kwords of system address space.

The CSR is assigned to one of the 16 addresses shown in Table 14-2, CSR

addresses are assigned as follows.

1. Determine how many memory modules in your system have CSR registers.

2. List the memory modules’ sequential position from the CPU.

3. The memory modules closest to the CPU should have the lower module
starting address (MSA).

4. The memory module with the lowest MSA is assigned to the lowest CSR
address and jumpered according to Table 14-2.

5. The next sequential CSR memory module is assigned the next highest CSR
address.

Each memory module has four CSR jumper pins (A, B, C, and D) which can be

daisy-chained to pin E, the ground pin. The jumpers allow logic to detect a

specific CSR address that has been assigned to a CSR memory module.

For example, assume the system has two memory modules with CSR registers.

You are installing the third CSR memory. Refer to Table 14-2 and find the row

for the third module. The CSR jumper pin configuration is pin B wirewrapped

to pin E. The memory module’s CSR address is 17772104 for 22-bit systems or

772104 for 18-bit systems.
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Table 14-2 » MSV11-P CSR Address Selection

Jumperin (X) to
Module 22-Bit System 18-Bit System Ground (Pin E)
Number  Q-bus Address Q-bus Address D C B A
1 17772100 772100
2 17772102 772102 X
3 17772104 772104 X
4 17772106 772106 X X
5 17772110 772110 X
6 17772112 772112 X X
7 17772114 772114 X X
8 17772116 772116 X X X
9 17772120 772120 X
10 17772122 772122 X X
11 17772124 772124 X X
12 17772126 772126 X X I X
13 17772130 772130 X X .
14 17772132 772132 X X X
15 17772134 772134 X X X
16 17772136 772136 X X X X
Power Jumpers

The power jumpers for the MSV11-P are configured as follows:

= W3, W10, W11 —always out
= W4, W5, W9, W13, W15 — in for nonbattery backup
= W4, W5, W12, W14 —in for battery backup

For an illustration of these power jumpers, see Figure 14-1.

Note
Digital does not support battery backup.
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Bus Grant Continuity Jumpers

Jumpers W1 and W2 are installed only when the module is installed in a Q/Q-
type backplane, with Q-bus signals on both sets of connectors. Digital back-
planes of this type are the H9270 and the H9275. When the module is installed
in a Q/CD-type backplane that uses the CD interconnect on the CD connectors
(such as the H9273 and H9276), W1 and W2 are removed. (See Chapter 52 for
a discussion of Q/Q and Q/CD backplanes.)

Miscellaneous Jumpers

The miscellaneous jumpers are always configured as follows, and cannot be
altered by the user:

Always In: 3-9,4-10, 6-7, 13-15, 14-16, 43-44

Always Out:  8-7, F-H, 22-23, 44-45

System Size Jumpers

A wirewrap pin is provided to configure the module for the proper addressing
mode of the system. Pin 2 is connected to pin Y (ground) when the MSV11-Pis
used in an 18-bit Q-bus system. In 22-bit systems, this jumper is removed.
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The MSV11-Q memory modules each consist of a single, quad-height module
containing the Q-bus interface, timing and control logic, refresh circuitry, and
up to 4 Mbytes of MOS random-access memory.

There are four variations of the MSV11-Q memory module, as listed in Table
15-1.

Table 15-1 = MSV11-Q Variations

MSV11-QA 64K RAM:; fully populated for a total of 1 Mbyte of
(EtchRev A) memory; cannot be configured for battery backup
MSV11-QA 64K RAM:s fully populated for a total of 1 Mbyte of
(EtchRev C or later)  memory; can be configured for battery backup
MSV11-QB 256K RAM:s half populated for a total of 2 Mbytes of

memory; can be configured for battery backup
MSV11-QC 256K RAM: fully populated for a total of 4 Mbytes of

memory; can be configured for battery backup

Note

The MSV11-QA (Etch Revision C or later), MSV11-QB, and the

MSV11-QC all use the same etch. Hereafter in this chapter, these
three variations will be collectively referred to as the MSV11-Q to
differentiate them from the earlier MSV11-QA (Etch Revision A).

Specifications
Identification M7551
Size Quad
Power Requirements
Bus Loads

ac 24

de 1.0
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Supply Voltage MSV11-QA* MSV1L.QB MSV11.QC
+5 V system power:
Typical operating power 2.8 A 23A 25A
Typical standby power 1.0A 10A 1.0A
+5 V battery backup:
Typical operating power 14A 13A 15A
Typical standby power 1.28A 1.18A 1.34A
* All etch revisions
Access and Cycle Times
Access Time (ns) (1) Cycle Time (ns) (1)
Bus Cycle Typical Maximum Notes Typical Maximum Notes
MSV11-QA (Etch Rev A)
DATI 320 358 2 520 578 4
DATO(B) 350 376 2 550 597 5
DATIO(B) 1000 1045 3 1220 1255 6
MSV11-Q
DATI 320 358 2 510 563 4
DATO(B) 160 189 2 550 592 5
DATIO(B) 780 847 3 1220 1250 6
All variations
Refresh — - - 535 616 7

Parity— CSR configurations, refer to notes 1, 8, and 9.

Notes
1. Assuming memory not busy and no arbitration.

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DIN/DOUT).
The DATO(B) access and cycle times assume a minimum of 50 ns from SYNC
to DOUT inside memory receivers. For actual Q-bus measurements, a con-
stant (K - 50 ns, where K = 200 ns) should be added to DATI(B) times. That
is, access time (typical) = 100 + (200-50) = 250 ns.

3. SYNC to RPLY DATIO(B), with minimum time (25 ns) from SYNC to DIN
and minimum 350 ns from RPLY (DATI) asserted to DOUT asserted.

4. SYNC to MBSY negated.

5. SYNC to MBSY negated with minimum time (50 ns) from SYNC to DOUT.
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6. SYNC to MBSY (DATIO(B)) with minimum times (25 ns) from SYNC to DIN
and minimum 350 ns from RPLY (DATT) asserted to DOUT asserted.

7. REFREQ to MBSY negated.
8. The MSV11-Q does not lose any time due to refresh arbitration.

9. Refresh conflict adds 250 ns typical and 542 ns maximum to access and cycle
time.

Related Documentation

Document Title Order Number
MSV11-QA Memory User’s Guide EK-MSV1Q-UG
MSV11-Q Field Maintenance Print Set MP-01931-00
MSV11 Diagnostic Documentation Kit ZJ246-RZ

Configuration of the MSV11-QA (Etch Rev A)

The MSV11-QA (Etch Rev A) module has several jumpers and two dual inline
package (DIP) switchpacks used to configure the module. Memory starting and
ending addresses and the CSR register address are user-configurable.

Figure 15-1 shows the locations of these jumpers and switches. To jumper two
pins, a 0-ohm connector block is used.
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Memoty Starting and Ending Addresses
The two switchpacks on the MSV11-QA memory module are used to configure
the memory starting and ending address. The module’s starting address is
determined by the amount of memory already configured in the system. The
ending address is always some number higher than the starting address.

The memory starting address is configured using switches 1 through 5 of
switchpack SW1 and switch 6 of switchpack SW2, as shown in Table 15-2. The
ending address is configured using switches 1 through 5 of switchpack SW2, as
shown in Table 15-3. Note that switch 6 of SW2 is set to the ON position for a
starting address of 0 and set to the OFF position for all other starting addresses.
Switch 6 of switchpack SW1 is not used.

155

Table 15-2 » MSV11-QA (Eich Rev A) Starting Address Switches

Starting Switch Settings
Address SWi1-1 SWi12 SWi3 SWi4 SWi5 SW2-6
0 Kbyte ON ON ON ON ON ON
128 Kbytes OFF OFF OFF OFF OFF OFF
256 Kbytes ON OFF OFF OFF OFF OFF
384 Kbytes OFF ON OFF OFF OFF OFF
512 Kbytes ON ON OFF OFF OFF OFF
640 Kbytes OFF OFF ON OFF OFF OFF
768 Kbytes ON OFF ON OFF OFF OFF
896 Kbytes OFF ON ON OFF OFF OFF
1024 Kbytes ON ON ON OFF OFF OFF
(1 Mbyte)
1152Kbytes OFF OFF OFF ON OFF  OFF
1280 Kbytes ON OFF OFF ON OFF  OFF
1408 Kbytess OFF  ON OFF ON OFF  OFF
1536 Kbytess ON ON OFF ON OFF  OFF
1664Kbytess OFF OFF ON ON OFF  OFF
1792Kbytes ON OFF ON ON OFF  OFF
1920Kbytes OFF .ON ON ON OFF OFF
2048 Kbytes ON ON ON ON OFF  OFF
(2 Mbytes)

(continued on next page)
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Table 15-2 = MSV11-QA (Etch Rev A) Starting Address Switches (Cont.)

Starting Switch Settings

Address SWi-1 SWi1-2 SWi3 SWi4 SWi15 SW26
2176Kbytess OFF OFF OFF OFF ON  OFF
2304Kbytes ON OFF OFF OFF ON  OFF
2432Kbytes OFF ON OFF OFF ON  OFF
2560Kbytes ON ON OFF OFF ON  OFF
2688Kbytes OFF OFF ON OFF ON  OFF
2816Kbytes ON OFF ON OFF ON  OFF
2944Kbytes OFF ON ON  OFF ON  OFF
3072Kbyes ON ON ON OFF ON  OFF
(3 Mbytes)

3200Kbytes OFF OFF OFF ON ON  OFF
3328Kbytes ON OFF OFF ON ON  OFF
3456Kbytes OFF ON OFF ON ON  OFF
3584Kbytes ON ON OFF ON ON  OFF
3712Kbytes OFF OFF ON ON ON  OFF
3840Kbytes ON OFF ON ON ON  OFF
3968Kbytes OFF ON ON ON ON  OFF

Note

Note that for a starting address of 0, switch 6 of switchpack SW2
should be set to the ON position; for all other starting addresses,
this switch should be set to the OFF position.

Table 15-3 »* MSV11-QA (Etch Rev A) Ending Address Switches

Ending Switch Settings
Address SW2.1 SW22 SW23 SW24 SW25
128 Kbytes OFF OFF OFF OFF OFF
256 Kbytes ON OFF OFF OFF OFF
384 Kbytes OFF ON OFF OFF OFF
512 Kbytes ON ON OFF OFF OFF

(continued on next page)
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Table 15-3 = MSV11-QA (Eich Rev A) Ending Address Switches (Cont.)

Ending Switch Settings

Address SW2-1 SW22 SW23 SW24 SW25
640 Kbytes OFF OFF ON OFF OFF
768 Kbytes ON OFF ON OFF OFF
896 Kbytes OFF ON ON OFF OFF
1024Kbytes(1Mbyte) ON ON ON  OFF  OFF
1152 Kbytes OFF OFF OFF ON  OFF
1280 Kbytes ON OFF OFF ON OFF
1408 Kbytes OFF ON OFF ON OFF
1536 Kbytes ON ON OFF ON OFF
1664 Kbytes OFF OFF ON ON  OFF
1792 Kbytes ON OFF ON ON OFF
1920 Kbytes OFF ON ON ON OFF
2048Kbytes2Mbytesy ON ON ON ON  OFF
2176 Kbytes OFF OFF OFF OFF ON

2304 Kbytes ON OFF OFF OFF ON

2432 Kbytes OFF ON OFF OFF ON

2560 Kbytes ON ON OFF OFF ON

2688 Kbytes OFF OFF ON OFF ON

2816 Kbytes ON OFF ON OFF ON

2944 Kbytes OFF ON ON OFF ON

3072Kbytes3Mbytessy ON ON ON  OFF ON

3200 Kbytes OFF OFF OFF ON ON

3328 Kbytes ON OFF OFF ON ON

3456 Kbytes OFF ON OFF ON ON

3584 Kbytes ON ON OFF ON ON

3712 Kbytes OFF OFF ON ON ON

3840 Kbytes ON OFF ON ON ON

3968 Kbytes OFF ON ON ON ON

4096 Kbytes (4 Mbytes) ON ON ON ON ON
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Control and Status Register Address

The MSV11-QA has a control and status register (CSR) that can be used for pro-
gram control of certain parity functions and contains diagnostic information
when a parity error occurs. Up to 16 different CSR addresses can be selected
using jumpers R, P, N, and M, as shown in Table 15-4.

Table 15-4 = MSV11-QA (Etch Rev A) CSR Address Jumpers

Jumper Position

CSR Address R P N M
17772100 IN IN IN IN
17772102 ouT IN IN IN
17772104 IN ouT IN IN
17772106 ouT OuT IN IN
17772110 IN IN ouT IN
17772112 ouT IN ouT IN
17772114 IN OouT ouT IN
17772116 ouT ouT OouT IN
17772120 IN IN IN ouT
17772122 OouT IN IN | ouT
17772124 IN ouT IN ouT
17772126 ouT ouT IN OouT
17772130 IN IN OouT ouT
17772132 ouT IN OuT ouT
17772134 IN ouT ouT ouT
17772136 ouT ouT ouT ouT
Miscellaneous Jumpers

The following jumpers are configured at the factory and generally should not be
changed:

TEST JUMPERS
Jumpers C, D, W5, and W6 are used by manufacturing for test purposes and
should not be changed. C and W6 should remain installed; D and W5 should
remain removed.
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CSR SELECTION JUMPER

Jumper B is used to control CSR selection when nonparity memory is used.
Since the MSV11-QA is a parity memory, jumper B should remain installed to
enable CSR selection.

BLOCK MODE JUMPER
Jumper W1 is used to control block mode operation. The jumper should
remain installed to enable block mode.

EXTENDED ADDRESSING JUMPER
Jumper L is used to select either 18- or 22-bit addressing. The jumper should
remain installed to select 22-bit addressing.

PARITY JUMPER
Jumper H is used to control parity error detection. The jumper should remain
installed to enable parity error detection.

Configuration of the MSV11-Q

The MSV11-Q module has several jumpers and two dual in-line package (DIP)
switchpacks used to configure the module. The following features are user-
selectable:

» Memory starting and ending addresses
= CSRregister address
» Battery backup
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Figure 15-2 shows the locations of these jumpers and switches.
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OFF ON (S6 NOT USED)

=1

=2

=3 | — ENDING ADDRESS
= § SWITCHES

TEST JUMPERS BATTERY BACKUP
(USED BY MANUFACTURING— JUMPERS
DO NOT REMOVE)

Figure 15-2 » MSV11-Q Switches and Jumpers

Memoty Starting and Ending Addresses

The two switchpacks on the MSV11-Q memory module are used to configure
the memory starting and ending address. The module’s starting address is
determined by the amount of memory alteady configured in the system. The
ending address is always some number higher than the starting address.

The memory starting address is configured using switches 1 through 5 of
switchpack SW2 and switch 6 of switchpack SW1, as shown in Table 15-5. The
ending address is configured using switches 1 through 5 of switchpack SW1, as
shown in Table 15-6. Note that switch 6 of SW1 is set to the ON position for a
starting address of 0 and set to the OFF position for all other starting addresses.
Switch 6 of switchpack SW2 is not used.
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Table 15-5 = MSV11-Q Starting Address Switches

Starting Switch Settings
Address SW2-1 SW2-2 SW23 SW24 SW25 SWi6
0 Kbytes ON ON ON ON ON ON
128 Kbytes OFF OFF OFF OFF OFF OFF
256 Kbytes ON OFF OFF OFF OFF OFF
384 Kbytes OFF ON OFF OFF OFF OFF
512 Kbytes ON ON OFF OFF OFF OFF
640 Kbytes OFF OFF ON OFF OFF OFF
768 Kbytes ON OFF ON OFF OFF OFF
896 Kbytes OFF ON ON OFF OFF OFF
1024 Kbytes ON ON ON OFF OFF OFF
(1 Mbyte)
1152 Kbytes ~ OFF OFF OFF ON OFF OFF
1280 Kbytes ON OFF OFF ON OFF OFF
1408 Kbytes OFF  ON OFF ON OFF  OFF
1536 Kbytess ON ON OFF ON OFF  OFF
1664 Kbytes ~ OFF OFF ON ON OFF OFF
1792 Kbytes ON OFF ON ON OFF OFF
1920Kbytess OFF  ON ON ON OFF  OFF
2048 Kbytes ON ON ON ON OFF  OFF
(2 Mbytes)
2176Kbytess OFF OFF OFF OFF ON OFF
2304Kbytess ON OFF OFF OFF ON OFF
2432Kbytes OFF ON OFF OFF ON OFF
2560 Kbytes ON ON OFF OFF ON OFF
2688Kbytess OFF OFF ON OFF ON OFF
2816 Kbytes ON OFF ON OFF ON OFF
2944Kbytess OFF  ON ON OFF ON OFF
3072 Kbytess ON ON ON OFF ON OFF
(3 Mbytes)

(continued on next page)
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Table 15-5 = MSV11-Q Starting Address Switches (Cont.)

Starting Switch Settings

Address SW2.1 SW22 SW23 SW24 SW2-5 SWi6
3200 Kbytes  OFF OFF OFF ON ON OFF
3328 Kbytes ON OFF OFF ON ON OFF
3456Kbytes OFF ON OFF ON ON OFF
3584 Kbytess ON ON OFF ON ON OFF
3712Kbytess OFF OFF ON ON ON OFF
3840 Kbytess ON OFF ON ON ON OFF
3968 Kbytess OFF ON ON ON ON OFF

Note

Note that for a starting address of 0, switch 6 of switchpack SW1
should be set to the ON position; for all other starting addresses,
this switch should be set to the OFF position.

Table 15-6 ~ MSV11-Q Ending Address Switches

Ending Switch Settings

Address SWi1 SWi12 SWi3 SWi4 SW15
128 Kbytes OFF OFF OFF OFF OFF
256 Kbytes ON OFF OFF OFF OFF
384 Kbytes OFF ON OFF OFF OFF
512 Kbytes ON ON OFF OFF OFF
640 Kbytes OFF OFF ON OFF OFF
768 Kbytes ON OFF ON OFF OFF
896 Kbytes OFF ON ON OFF OFF
1024 Kbytes(IMbyte) ON ON ON  OFF OFF
1152 Kbytes OFF OFF OFF ON OFF
1280 Kbytes ON OFF OFF ON OFF
1408 Kbytes OFF ON OFF ON OFF
1536 Kbytes ON ON OFF ON OFF
1664 Kbytes OFF OFF ON ON OFF

(continued on next page)
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‘Table 15-6 * MSV11-Q Ending Address Switches (Cont.)

Ending Switch Settings

Address SW11 SW12 SWi3 SWi4 SW15
1792 Kbytes ON OFF ON ON OFF
1920 Kbytes " OFF ON ON ON OFF
2048 Kbytes(2Mbytes) ON ON ON ON  OFF
2176 Kbytes OFF OFF OFF OFF ON
2304 Kbytes ON OFF OFF OFF ON
2432 Kbytes OFF ON OFF OFF ON
2560 Kbytes ON ON OFF OFF ON
2688 Kbytes OFF OFF ON OFF ON
2816 Kbytes ON OFF ON OFF ON
2944 Kbytes OFF ON ON OFF ON
3072Kbytes 3Mbyts) ON ON ON  OFF ON
3200 Kbytes OFF OFF OFF ON ON
3328 Kbytes ON OFF OFF ON ON
3456 Kbytes OFF ON OFF ON ON
3584 Kbytes ON ON OFF ON ON
3712 Kbytes OFF OFF ON ON ON
3840 Kbytes ON OFF ON ON ON
3968 Kbytes OFF ON ON ON ON

409Kbytes(4Mbytesy ON ON ON ON  ON

Control and Status Register Address

The MSV11-Q has a control and status register (CSR) that can be used for pro-
gram control of certain parity functions and contains diagnostic information
when a parity error occurs. Up to 16 different CSR addresses can be selected
using jumpers J4 through J11, as shown in Table 15-7.
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Table 15-7 = MSV11-Q CSR Address Jumpers

Jumper Connections

CSR Address J4to]5 Joto)7 J8to ]9 J10to J11
17772100 IN IN IN IN
17772102 ouT IN IN IN
17772104 IN ouT IN IN
17772106 OouT ouT IN IN
17772110 IN IN ouT IN
17772112 ouT IN OouT IN
17772114 IN ouT OouT IN
17772116 ouT ouT OouT IN
17772120 IN IN IN ouT
17772122 ouT IN IN ouT
17772124 IN OuT IN ouT
17772126 OouT ouT IN ouT
17772130 IN IN OouT ouT
17772132 ouT IN OouT ouT
17772134 IN ouT ouT OouT
17772136 OouT OuT ouT OuT

Battery Backup

The MSV11-Q can be configured for battery backup by connecting the 0-ohm
jumpers W1 and W3. To configure the module without battery backup, con-
nect the 0-ohm jumpers W2 and W4. All other configurations of jumpers W1
through W4 are illegal.

Note

On systems using backpanel pin <AE1> SSPARE] for signals
other than +5 V BBU, jumper W1 can be omitted when the mod-
ule is strapped for battery backup operation. However, Digital rec-
ommends that backpanel pin <AE1>> be used as +5 V battery
backup power in this application.
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Miscellaneous Jumpers
The following jumpers are configured at the factory and should not be changed.

= CHIP SELECT JUMPERS
Jumpers J12 through J17 are used to select the RAM chip size appropriate for
the module variation. They are factory-configured as listed below and should

not be changed.

Jumper Connections  Chip Size Module Variation
J13t0]14 64 Kbytes MSV11-QA (Etch Rev C
Ji5t0]16 or later)
J12toJ13 256 Kbytes MSV11-QB or MSV11-QC
J16t0J17

« TEST JUMPERS

Jumpers J1 through J3 are used by manufacturing for test purposes and should
not be changed. Jumper J1 should always be connected to J2.
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Chapter 16 = Introduction to Multifunction Modules

Digital provides two multifunction modules for use with Q-bus systems: the
MXV11-A and the MXV11-B. These dual-height modules contain read/write
memory, provisions for user-supplied read-only memory, two asynchronous
serial line interfaces, and linetime clock signal capabilities. The primary differ-
ence between the two modules is that whereas the MXV11-A will operate in 16-
and 18-bit systems only, the MXV11-B also is designed for use in 22-bit systems.

Table 16-1 compares the various features of the two modules. Refer to Chapter
8 and Chapter 19 for descriptions of the features listed.

Table 16-1 * Multifunction Module Comparison/Summary Chart

Feature MXVI11-A MXVii-B
Bus addressing 16- or 18-bit 16-, 18- or 22-bit
Read/write memory
Memoty size 8 or 32 Kbytes 128 Kbytes
Onboard refresh yes yes
Battery backup no selectable
Start address 8-Kbyte boundary 8-Kbyte boundary
Read-only memory
Sockets (2) 24-pin (2) 28-pin
Chip sizes 1K x8,2K x8,0r 4K X8 2K x8,4K X 8, or 8K X 8
Bootstrap ROM MXV11-A2 MXV11-B2
Window-map access no yes
Serial line units
Interface RS-232 EIA-423 or RS-232
Baud rates 150, 300, 1200, 2400, 300, 1200, 9600, or 38.4K
4800, 9600, 19.2K, or
38.4K
Console port SLU1 SLU 1
Linetime clock 60 Hz 50, 60, or 800 Hz







Chapter 17 - MXV11-A Memory and Asynchronous Serial
Line Interface

The MXV11-A is a dual-height multifunction option module for use in 16- or

18-bit Q-bus systems.
Model Options
MXV11-AA Q-bus multifunction module, 8 Kbytes of random-
access memory
MXV11-AC Q-bus multifunction module, 32 Kbytes of random-
access memory
Specifications
Identification
MXV11-AA MB8047-AA
MXV11-AC M8047-AC
Size Dual
Power Requirements +5 Vdc, 12 A (typical)
+12 Vdc, 0.1 A (typical)
Bus Loads
ac 20
de 20
RAM Performance
Access Time—T acc (ns)
Bus Cycle Typical Maximum
DATI 280 300
DATO(B) 395 410
Notes

1. Access time (T acc) is from SYNC to RPLY.

2. Assumes memory is not busy and there is no arbitration.

3. Refresh arbitration adds 100 ns typical and 120 ns maximum to access time.
4. Refresh conflict adds 575 ns typical and 600 ns maximum 10 access time.
5. Assumes that SYNC to DOUT time = 285 ns.
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ROMS

Power +5Vdc 5%

Pins 24-pin spacing

Access Time Up to 450 ns

Array Size 1K % 8, 2K X 8, or 4K X 8 bits

Types See table below

Chip Array Size Memory Size

UV PROMS
Intel 2758 1K x 8 bits 1 Kwords
Intel 2716 2K x 8 bits 2 Kwords
Intel 2732 4K X 8 bits 4 Kwords
Mostek MK2716 2K X 8 bits 2 Kwords
TITMS 2516 2K x 8 bits 2 Kwords
TI TMS 2532 4K x 8 bits 4 Kwords
Bipolar PROMS
Intel 3628 1K x 8 bits 1 Kwords
Signetics 825 2708 1K x 8 bits 1 Kwords
Signetics 82S 181 1K x 8 bits 1 Kwords
Signetics 82S 191 2K x 8 bits 2 Kwords
Related Documentation
Document Title Order Number
MXV11-A Field Maintenance Print Set MP-00730-00
Configuration

The user can configure the MXV11-A features by using the jumpers provided on
the board. The jumpers on this module are of two types. Two jumpers consist of
insulated wires soldered to plated-through holes, and the remaining jumpers
are wirewrap pins to which connections are made. Figure 17-1 illustrates the
MXV11-A jumper locations. The soldered jumpers are factory-configured and
should not be changed. When installing jumpers, the wire runs must be
arranged so that no more than two wites are on each pin and there is no level
jumping between pins. Table 17-1 lists the factory-configured wiring scheme.
Table 17-2 lists and describes the function of each jumper on the MXV11-A
board.
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The ROM and RAM memories should not be configured to cover the same
area of memory. There is no overlay protection logic to prevent conflicts in
this case. The RAM memory will not respond to addresses in the I/O page
area (bank 7 in 16-bit address systems). This prevents conflicts when per-

ipherals (including the onboard SLUs) are addressed.

Table 17-1 = MXV11-A Factory Configuration Guide

Wirewrap Pins
Function From To
RAM Bank 0 J30 31
J32 )33
31 )32
SLU Channel 0 Address 176500 J23 J18
J24  J19
SLU Channel 1 Address 177560 J28 J19
J26 J15
5 Ju4
J21 J13
ROM Bootstrap (TU58) 37 J38
21 J2
J34 J37
J33 J39
29 J15
SLU Vectors CHO (300) J53  J57
CHL1 (60) J54 J52
J55  J54
56 J51
SLU Parameters (eight data bits, J59  J6l
no parity, one stop bit) Je2 Jo4
Jeo  J63
Jo1 Jo2
J59  Jeb
j&3  J65
Baud Rates CHO (38400) J45  J50
CH1 (9600) Ja6  J48
Break Generation (Halt option) Jo J7
Crystal Clock Je8 Jé7
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Figure 17-1 » MXV11-A Jumper Locations



Table 17-2 = MXV11-A Jumper Locations

Pin

Option

Function

73

60 Hz

Clock. Open collector output of the clock. Con-
nected to Pin AF1 (SSpare 2). Wirewrap to J4 to
implement the clock option.

J4

60 Hz

BEVNT. Event interrupt (Pin BR1) used for the
clock option.

J5

BOOT

BDCOK. DCOK (Pin BA1) when HIGH allows
the processor to operate; when LOW initializes
the system. Connected to J6 to implement the
boot option.

J6

BREAK

Framing etror. Open collector output of framing
error from serial line one. Connected to Pin AE1
(SSpare 1). Wirewrap to J5 to implement the boot
option or to J7 for the halt option. Reset by bus
initialize or reception of a valid character.

J7

HALT

BHALT. Halt (Pin AP1) when LOW will stop
program execution and cause the processor to
enter ODT microcode. Connected to J6 to imple-
ment the halt option.

18

ROM

GND. A ground signal that can be used to disable
ROM by wirewrapping to J21 or to disable a serial
line by wirewrapping to an address input pin (J23
or J24 for serial line 0; or J25, J26, J27, or J28 for
serial line 1).

jo

ROM

A13 L. Address bit 13 asserted LOW. Wirewrap
toJ11 to select Bank 1 with the ROM address
decoder.

J10

ROM

A13 H. Address bit 13 asserted HIGH. Wirewrap
to J11 to select Bank 0 with the ROM address
decoder.

Ji1

ROM

A13 M. Address bit 13 input to the ROM address
decoder. See J9 and J10. Used only if J20 is
wirewrapped to J21.

(continued on next page)
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Table 17-2 = MXV11-A Jumper Locations (Cont.)

Pin

Option Function

J12

SLU A03 H. Address bit 03 asserted HIGH.
Wirewrapped to the serial line address decoders
(J23 or J24 for serial line 0; J25, J26, J27 or J28 for
serial line 1) when address bit 03 is to be decoded

asal.

J13

SLU A04 H. Address bit 04 asserted HIGH.
Wirewrapped to the serial line address decoders
when address bit 04 is to be decoded as a 1.

J14

SLU A05 H. Address bit 05 asserted HIGH.
Wirewrapped to the serial line 1 address decoder
when address bit 05 is to be decoded as a 1.

J15

SLU A09 H. Address bit 09 asserted HIGH.
Wirewrapped to the serial line 1 address decoder
when address bit 09 is to be decoded as a 1.

J16

SLU A09 L. Address bit 09 asserted LOW. Wirewrap-
ped to the serial line 1 address decoder when
address bit 09 is to be decoded as a 0.

J17

SLU AO05 L. Address bit 05 asserted LOW. Wirewrap-
ped to the serial line 1 address decoder when
address bit 05 is to be decoded as a 0.

J18

SLU A04 L. Address bit 04 asserted LOW. Wirewrap-
ped to the serial line address decoders when
address bit 04 is to be decoded as a 0.

J19

SLU A03 L. Address bit 03 asserted LOW. Wirewrap-
ped to the serial line address decoders when
address bit 03 is to be decoded as a 0.

J20

ROM ROM address. Output of the ROM address
decoder. Connected to J21 when ROM is to be
used in Bank 0 or Bank 1.

J21

ROM ROM select. ROM address selection enable
asserted HIGH. Wirewrapped to J8 (GND) to
disable ROM, to J20 for Bank 0 or Bank 1, or to
J22 for bootstrap.

(continued on next page)
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Pin Option Function
J22 BOOT Boot address. Output of the bootstrap address
decoder. Connected to J21 when ROM is to be

used in the bootstrap range from 173000-173776
(773000-773776 for 18-bit systems).

J23 SLU Serial line 0 address decoder input asserted
HIGH. May be wirewrapped to A03 H (J12),
A03 L (J19), A04 H (J13) or A04 L (J18).

J24 SLU Serial line 0 address decoder input asserted
HIGH. May be wirewrapped to A03 or AG4,
whichever bit is not wired to J23. May be
wirewrapped to GND (J8) to disable serial line
zero.

J25J28 SLU Serial line 1 address decoder input asserted
HIGH. Four address decoder inputs to be con-
nected to address bits A03, A04, A0S, and A09.
Whether the HIGH or LOW assertion state of a
bit is wirewrapped to an input determines if that
bit is decoded as a 1 or a 0. See J12 through J19.
May be wirewrapped to GND (J8) to disable
serial line one.

J29 ROM ROM address bit 09 input. Wirewrapped to AG9
H (J15) for normal ROM addressing and also for
the MXV11-A2 option when the TU58 bootstrap
is desired. Wirewrapped to A09 L (J16) for the
MXV11-A2 option when the disk bootstrap is
desired.

(continued on next page)
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Table 17-2 * MXV11-A Jumper Locations (Cont.)

Pin

Option

Function

73032

RAM

RAM starting address selection. These pins are
wirewrapped to J33 (logic 0) or J34 (logic 1) to
select the RAM starting address. (See below)

J32  J31 J30 Address
0 0 000000
020000
040000
060000
100000
120000
140000
1 160000

1

—— O OO
_—_m OO = OO
QO O = O =
~N oM bAWN=O©

133

RAM,ROM

GND. Logic 0 level signal used for selecting the
RAM starting address and for enabling some
ROM ICs in the ROM sockets.

J34

RAM,ROM

3V. Logic 1 level signal used for selecting the
RAM starting address and for enabling some
ROM ICs in the ROM sockets.

J35

ROM

A12 H. Address bit 12 asserted HIGH. Used for
addressing 4K X 8 bit ROMs. Wirewrapped to
J37,]38, or J39, depending on the ROM used.

J36

ROM

A11 H. Address bit 11 asserted HIGH. Used for
addressing 2K x 8 and 4K X bit ROMs.
Wirewrapped to 37, J38 or J39, depending on the
ROM.

)37

ROM

Pin 18 on both ROM sockets. Used for addressing
or enabling ROM. Wirewrapped to J33 for
ground, to J34 for + 3V, toJ35 for A12 or to J36
for A11.

J38

ROM

Pin 19 on both ROM sockets. Used for addressing
or enabling ROM. Wirewrapped to J33 for
ground, to J34 for + 3V, to J35 for A12 or to J36
for All.

(continued on next page)
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Table 17-2 » MXV11-A Jumper Locations (Cont.)

Pin Option Function

J39 ROM Pin 21 on both ROM sockets. Used for addressing
ot enabling ROM. Wirewrapped to J33 for
ground, to J34 for + 3V, to J35 for A12, to J36 for
A1l orto J40 for +5V.

Jao ROM +5V. Used to power some ROMs on pin 21,

Ja1 SLU Used for 150 baud. Wirewrapped to J45 for serial
line 0, to J46 for serial line 1 (see Table 17-9).

J42 SLU Used for 1200 baud.

J43 SLU Used for 300 baud.

J44 SLU Used for 2400 baud.

J45 SLU Clock 0. The clock input for serial line O transmit
and receive, 16 times the baud rate. Wirewrapped
to either J41, J42, J43, J44, J47, J48, J49, or J50.

Ja6 SLU Clock 1. The clock input for serial line 1 transmit
and receive, 16 times the baud rate. Wirewrapped
to either J41, J42, J43, J44, J47, J48, J49, or J50.

Ja7 SLU Used for 4800 baud.

J48 SLU Used for 9600 baud.

J49 SLU Used for 19200 baud.

J50 SLU Used for 38400 baud.

J51 SLU VEC 0. Vector enable for channel 0. Used to drive
vector bits that pass the test: logic 1 for channel 0
and logic 0 for channel 1. Wirewrapped to J53 for
bit 03, to J54 for bit 04, to J55 for bit 05, to J56
for bits 06 and 07.

J52 SLU VEC 1. Vector enable for channel 1. Used to drive

vector bits that pass the test: logic 0 for channel 0
and logic 1 for channel 1. Wirewrapped to J53 for
bit 03, to J54 for bit 04, to J55 for bit 05, to J56
for bits 06 and 07.

(continued on next page)
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Table 17-2 * MXV11-A Jumper Locations (Cont.)

Pin Option Function

53 SLU Vector bit 03. Selects how bit 03 is to be driven for
interrupt vectors. Wirewrapped to J51 if a logic 1
for channel 0 and a logic 0 for channel 1, to J52 if
a logic 0 for channel 0 and a logic 1 for channel 1,
to J57 if a logic O for both channel 0 and channel
1, or to J58 if a logic 1 for both channel 0 and
channel 1.

J54 SLU Vector bit 04. Selects how bit 04 is to be driven for
interrupt vectors. Wirewrapped the same as J53.

I35 SLU Vector bit 05. Selects how bit 05 is to be driven for
interrupt vectors. Wirewrapped the same as J53.

J56 SLU Vector bits 06 and 07. Selects how bits 06 and 07
are to be driven for interrupt vectors. Wire
wrapped the same as J53.

J57 SLU GND. Logic 0 signal for configuring vector bits.
Wirewrapped to J53, J54, ]55, and/or J56 when
the corresponding vector bit(s) will be logical 0
for both serial line channels.

J58 SLU + 3V. Logic 1 signal for configuring vector bits.
Wirewrapped to J53, J54 ]55, and/or J56 when
the corresponding vector bit(s) will be a logical 1
for both serial line channels.

J59 SLU 7 bits with parity/8 bits with no parity, Channel 1.
Wirewrapped to ground (J65) for seven bits with
parity or to + 3V (J66) for eight bits with no par-
ity.

J60 SLU Two stop bits. Selects one or two stop bits for
channel 1. Wirewrapped to ground (J65) for one
stop bit or to + 3V (J66) for two stop bits.

Jé1 SLU Even parity. Selects odd or even parity for channel
1 when seven bits with parity (J59 wirewrapped to
ground) is selected. Wirewrapped to ground (J65)
for.odd parity or to + 3 V (J66) for even parity.

Jo2 SLU 7 bits parity/8 bits no parity, channel 0. Wirewrap-
ped to ground (J65) for seven bits with parity or
to +3 V (J66) for eight bits with no parity.

(continued on next page)
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Table 17-2 * MXV11-A Jumper Locations (Cont.)
Pin Option Function
J63 SLU 2 stop bits. Selects one or two stop bits for chan-

nel 0. Wirewrapped to ground (J65) for one stop
bit or to +3 V (J66) for two stop bits.

Jo4 SLU Even parity. Selects odd or even parity for channel
0 when seven bits with parity (J59 wirewrapped to
ground) is selected. Wirewrapped to Logic 0 (J65)
for odd parity or to Logic 1 (J66) for even parity.

J65 SLU Logic zero. Ground signal used for configuring
serial line interfaces.

Jé6 SLU Logic one. + 3 V signal used for configuring serial
line interfaces.

Jo7 SLU Clock in. Clock input for baud rates, memory

refresh and negative voltage generator. Wire
wrapped to J68. Not a user option.

Jo8 SLU Clock out. Crystal oscillator output at 19.6608
MHez. Wirewrapped to J67. Not a user option.

Configuring the RAM

The RAM can be configured to start on any 8-Kbyte boundary below 64 Kbytes.
Because of this restriction, the 8-Kbyte version of the MXV11-A cannot be used
for memory above 56 Kbytes. The MXV11-A can be used in 18-bit memory
address systems, but it is restricted to being assigned to the memory area below
56 Kbytes.

Five wirewrap terminals, J30 through J34, select the starting address. Figure
17-2 shows the jumper configurations required to obtain the desired starting
addresses.

17 15 14 12 1 9 8 6 5 3 2 0
| 0 0 |J32 J31 J30| | I I I
L 1 1 1 1 X 1 1 1

1T

0o 0 o <«———— FACTORY CONFIGURED

1 = CONNECT JUMPER TO J34
0 = CONNECT JUMPER TO J33

Figure 17-2 « MXV11-A RAM Starting Address Selection
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Configuring the ROM

Depending on the ROM type, the module’s capacity is 1, 2, or 4 Kwords using a
pair of 1024 X 8, 2048 X 8, or 4096 X 8-bit ROMs, respectively. The user con-
figures jumpers on the module for the ROM type being used. The actual proce-
dure for loading data into EPROMs, PROMs (or writing specifications for
masked ROMs) will vary depending on the manufacturer, and are beyond the
scope of this section. The user must refer to the manufacturer’s data sheets. The
user must be aware of the relationship of the EPROM, PROM, or ROM pins to
the Q-bus data bits, and the relationship of the pins to the memory address bits.
Refer to Figure 17-3 for ROM socket pin assignments. All ROMs used on the
MXV11-A must conform to these pin assignments.

The factory configuration allows for using the MXV11-A2 bootstrap ROMs.

CONFIGURING THE BOOTSTRAP ROM

The ROM can be configured to operate in the IO page to support bootstrap
programs. The address area contains 256 words from 173000 to 173776
(773000 to 773776 for 18-bit systems).

The MXV11-A is configured at the factory to allow for using the MXV11-A2
TU58 bootstrap. To reconfigure to use the disk bootstrap of the MXV11-A2,
remove jumper J29 to J15 and install jumper J29 to J 16.

ROM BANK SELECTION

If the MXV11-A sockets are used for a program ROM instead of a bootstrap
ROM, the memory must be selected by a jumper connecting J20 to J21. When
main ROM memory is selected, the entire 4-Kword bank is enabled. If a 1 or 2
Kword ROM is used, it will “wrap around” and give invalid data depending on
how the address lines are configured when the nonexisting ROM area is
addressed. Main ROM memory can be positioned in bank 0 or bank 1 only. To
position the ROM in bank 0, jumper J10 to J11. To position the ROM in bank 1,
jumper J9 to J11. These jumper functions are described in Table 17-3.

CONFIGURING FOR SPECIFIC ROM TYPES

Additional jumpers must be connected depending on the type of ROM used.
Table 17-3 describes the jumper configuration when using typical ROMs such as
the Intel 2716 (2K % 8) or 2732 (4K X 8) EPROM:s. The user must refer to the
manufacturer’s data sheets when configuring jumpers for other ROM types.
The function of wirewrap pins J29,J38,]37, and J39 are shown in the accompa-
nying figure. These pins are to be connected as required to pins J33 through
J40.
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Table 17-3 = MXV11-A EPROM Address Jumpers

2716 ROM 2732 ROM
Function Bank 0 Bank 1 Bank 0 Bank 1
Bank Enable J20J21 J20-)21 J20-)21 J20J21
Bit 09 Input J29J15 J29J15 J29J15 J29J15
Address or Enable J38-J36 J38-]36 J38-J36 J38-J36
Address or Enable J37-J33 J37-J33 J37J35 J37-J35
Address or Enable J39-J40 J39-J40 J39J33 J39-J34
AoBH[] 1 o M Voo
AOTH[] 2 23 [}————{X J29
A0 H [] 3 22 [] A10H
A0S H []4 21 [F———X J39
A04H []5 20 [JROM L
AO3H []6 19 [J—{X J38
ARRH[]7 18 [F—IX J37
ADTH []8 17 [1 D07 H (D15 H)
(D08 H) DOOH [] 9 16 [1 D06 H (D14 H)
(D09 H) DO1.H []10 15 [JDOS H (D13 H)
(D10H) DO2 H [] 11 14 [J DO4H (D12 H)
GND [ 12 13 [J D03 H (D11 H)
NOTE:

DATA OUT PINS SHOWN IN PARENTHESES
REFER TO THE HIGH BYTE SOCKET XE67.
DATA OUT PINS D00 H THROUGH D07 H
REFER TO THE LOW BYTE SOCKET XE57.

Figure 17-3 « MXV11-A ROM Socket Pin Assignment
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Serial Line Register Address Selection

Four device registers (RCSR, RBUF, XCSR and XBUF) are provided for each of
the two serial lines. Jumpers are configured to establish separate base addresses
for each serial line as shown.

= Serial port 0 may be assigned to one of four starting addresses: 176500,
176510, 176520, or 176530.

= Serial port 1 may be assigned addresses in two ranges. The first range starts at
176500 and covers the eight starting addresses from 176500 to 176570. The
second range starts at 177500 and also contains eight possible starting
addresses, including the standard console address, 177560. Because several
other standard Digital devices use addresses in this second range, it is recom-
mended that only the console address be used.

The format of an SLU address is shown in Figure 17-4. Note that bits <13:17>
are not configured on or decoded by the MXV11-A module. These bits are
decoded by the bus master module as the bank 7 select (BBS7) bus signal. This
signal becomes active only when the I/O page is accessed. Bit 0 is used as the
byte pointer. Bits 1 and 2 select one of the four device registers within the
addressed serial line. Bits 3 and 4 are used to select one of four possible device
addresses for serial line 0. Bits 3, 4, 5 and 9 are used to select the device
addresses in two ranges for serial line 1 (console). Table 17-4 describes the
jumper combinations to select one of four device addresses for serial line 0
(I/O).

Table 17-4 » MXV11-A Serial Line 0 Address Jumpers

Address Jumper Posts
(Octal) 23 to J24 10

176500 J18 (Logic 0) J19 (Logic 0)*
176510 J18 (Logic 0) J12 (Logic 1)
176520 J13 (Logic 1) J19 (Logic 0)
176530 J13 (Logic 1) J12 (Logic 1)
Logic 1 Logic 0

J13 (A04H)  J18 (A04L)
J12(A03H)  J19(A03L)

* Factory configuration

Serial line 1 can have 16 possible device addresses in two ranges. Table 17-5
describes the jumper combinations to select the eight device registers available
in range 1. Only one device address is used in range 2.
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) —

1 = RANGE 2
0 = RANGE 1
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00 RCSR
01 RBUF
10 XCSR
11 XBUF

=

17 16 15 14 13 12 11 10 09 08 07 06 05 ©4 03 02 01 00
1 LI} LI LI LI L

1

NOTE:

SERIAL LINE 0

J23 J24

J26 SERIAL LINE 1 J25 J27 J28

JUMPER POSTS ARE WIRED TO A HIGH
ADDRESS LINE FOR A 1 AND TO A LOW
ADDRESS LINE FOR A 0.

Figure 17-4 » MXV11-A SLU Address Format

1 = HIGH BYTE
0 = LOW BYTE

Table 17-5 * MXV11-A Serial Line 1 Address Jumpers

Address Jumper Pins

(Octal) J26 J25 J27 J28
Range 1 to to to to
176500 J16 J17 J18 J19
176510 J16 nz J18 J12
176520 J16 J17 J13 J19
176530 J16 J17 J13 J12
176540 J16 J14 J18 J19
176550 J16 J14 J18 J12
176560 J16 J14 J13 J19
176570 J16 J14 J13 J12
Range 2

177560* Ji5 J14 J13 J19
Logic 1 Logic 0

J15(A09H) J16(A09L)

J14(AOSH) J17(AOSL)

J13(A04H) J18(A04L)

J12(A03H) J19(A03L)

* Factory configurations use only one address in range 2 to avoid possible device conflicts.
The remaining addresses are preassigned to other devices.
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Interrupt Vector Selection

Two consecutive interrupt vectors (one for receive and one for transmit) are
provided for each of the two serial lines. The interrupt vector format is shown in
Figure 17-5. Each SLU pott can be independently configured to operate in one
of two ranges: 000 to 074, or 300 to 376. Table 17-6 lists the vector addresses
that can be assigned to the serial lines. Note that all vector addresses in the 000
to 074 range, except 060, are reserved vector locations. The jumper-selectable
bits are bits <3:7>. Bits <6:7> are wired together.

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
1 T T T T T T T T T | T T

T
siiiR

BITS 3 THROUGH 7 MAY BE WIRED J56 J55 J54 J53 1 =TX
TO ONE OF FOUR WIREWRAP POSTS 0 = RCV
J51 (VEC 0), J52 (VEC 1), J57 (GND)

OR J58 (+3 V).

Figure 17-5 = MXV11-A Interrupt Vector Format
Table 17-6 * MXV11-A Serial Line Vector Addresses

Serial Line 1 (Console) Serial line 0 (1/0)
000 300
010 310
020  Digital-reserved 320
030 Do not use 330
040 340
050 350
060  Console 360

070  Digital-reserved 370
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The following example illustrates the procedure to configure the vector
addresses. Assume that 60 is the address for serial line 1 (console) and 310 is the
address for serial line 0 (/0). Table 17-7 describes the relationship between the
vector bases, vector address bits, and the jumper pins. The jumpers are con-

figured using the following four rules.

= If abit = 1 in both vector bases, it is tied to J58 (Logic 1).

= If abit = 0 in both vector bases, it is tied to J57 (Logic 0).

» If a bit = 1 for serial line 1 and a O for serial line 0, it is tied to J52 (VEC 1).
= If abit = O for serial line 1 and a 1 for serial line 0, it is tied to J51 (VEC 0).

Table 17-7 = MXV11-A SLU Vector Addresses Example

Serial Vector Vector Address Bits

Line Number Base 7 6 5 4 3

1 (Console) 060 0 0 1 1 0

0(1/0) 310 1 1 0 0 1

Jumpers From J56  J56  J55  J54  J53
To J5s1 J51 J52 J52 )5t

Serial Line Parameter Jumpers

Each MXV11-A serial line has three options that are selected by wirewrap
jumpers. The two serial lines can be configured for one or two stop bits, seven
data bits plus odd or even parity, or eight data bits without parity.

The parameters are selected by installing jumpers between the appropriate
parameter pin and J65 (Logic 0) or J66 (Logic 1). Table 17-8 describes the
jumper configurations required for the desired serial line parameters.
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Table 17-8 * MXV11-A Serial Line Parameter Jumpers

SLUO SLU1 Function

From To* From To*

J62 0 J59 0 7 bits with parity

J62 1 J59 1 8 bits with no parityt
Jo4 0 Jol 0 odd parity

Jo4 1 Jo1 1 even parityt

Jo3 0 Jeo 0 1 stop bitt

Je3 1 Jeo 1 2 stop bits

J45  J50 38400 baudt

J46  J48 9600 baudt

* Logic 1 = J66; Logic 0 = J65
t Factory configuration

Bootstrap Jumpers

The MXV11-A2 is a pair of 24-pin ROM chips containing two bootstrap pro-
grams. Choosing which bootstrap to use is done with a wirewrap jumper. To
bootstrap from the TU58, wire the jumper from J29 to J15. To bootstrap from
disk, wire the jumper from J29 to J16. To install the option, place the ROM
marked 039D1 in socket XE57, and place 040D1 in socket XE67.

MXV11 TU58 BOOTSTRAP

The MXV11 TU58 bootstrap is a 256-word diagnostic and bootstrap program
for Q-bus systems using the TU58 DECtape II tape cartridge drives. On power
up, the bootstrap sizes and tests memory (up to 60 Kbytes), and then bootstraps
the TU58 cartridge disk.

The TU58 bootstrap contains a feature unique among Digital-standard boot-
straps. If the first word read contains a value of 260; (rather than the standard
2403), the bootstrap ROM knows that it must do a “standalone” program load,
rather than a normal system load. The bootstrap ROM also provides a MACRO
or FORTRAN-callable entry point, which can be used to “chain” from one
standalone program to another.

MXV11 DISK BOOTSTRAP

This is a 256-word bootstrap program designed to handle most of the disks that
are available for the Q-bus. It automatically searches for controllers for the vari-
ous disks (in a predefined order) and bootstraps the first such device that is
found and is operable.
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Baud Rate Jumpers

Each serial line can be configured for internal baud rates from 150 to 38400
baud. Both transmitter and receiver for a given serial line operate at the same
baud rate; split baud operation is not provided. One baud rate clock input
wirewrap pin is provided for each serial line. J46 is the clock input pin for serial
line 1 and J45 is the clock input pin for serial line 0. The baud rate generator
outputs are applied to jumper pins J41 through J44 and J47 through J50. The
baud rates available at these pins are described in Table 17-9. Configure baud
rates (except 110 baud) by connecting a jumper from the desired baud rate
generator output pin to the serial line clock input pin.

v Table 17-9 = MXV11-A Baud Rate Jumpers
From To Function

J45 SLUO

J46 SLU1
Ja1 150 baud clock
J43 300 baud clock
J42 1200 baud clock
J44 2400 baud clock
Ja7 4800 baud clock
J48 9600 baud clock
J49 19200 baud clock
J50 38400 baud clock

External baud clock
Halt/Reboot on Break

A break signal is a continuous spacing condition on the serial data line that
occurs either when an operator presses the BREAK key on the associated termi-
nal or when the line is opened. The MXV11-A detects this condition as a fram-
ing error. Serial line 1 (console) may be configured for the break responses
described in Table 17-10.
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Table 17-10 = MXV11-A Serial Line 1 Break Response Jumpers

Break Response, Jumper Posts
Operation From To
Reboot J6 J5
Halt* J6 J7
No Response No Jumper installed

* Factory configuration

60-Hz Clock

A 60-Hz clock is derived from the crystal on the MXV11-A. It can be jumpered
to the BEVNT line to provide the equivalent of a linetime clock for a system that
otherwise does not have one. In the factory configuration, this signal is discon-
nected. It should not be connected if there is any other source in the system,
such as when there is more than one MXV11-A module in a system,

This clock can be used with the BDV11 clock status and control register feature.
The BDV11 can still be used to turn the clock off under program control, since
it accomplishes this by pulling the BEVNT line to ground on the bus. If this
control feature is to be used, the MXV11-A should be installed in the same
expansion box as the BDV11.

To select this option, jumper J3 to J4 or wire backplane pin AF1 to BRI.

Cables and Connectors

Table 17-11 lists the part numbers, applications and lengths of cabling and
options available for the MXV11-A module. Digital offers the BC20M-50 cable
for MXV11-A to DLV]J1 operation. Because longer cables usually require routing
without connectors attached, it is recommended the user make cables for
lengths greater than 15 meters (50 feet). Cable material must adhere to EIA RS-
423 specifications. The connectors on the MXV11-A module are AMP-87272-8
(2 X5 pins on 0.1-inch centers). These connectors can mate with a wide variety
of low-cost cables including 10-conductor flat cable. Note that pin 1 supplies
the SLU clock TTL output, when the module’s internal clock is selected, but is
used as the SLU clock input when an external baud rate is desired. Pin 10 sup-
plies + 12 Vdc power for use by external options. Cable retention in the mod-
ule is provided by locking clip contacts (AMP PN87124-1).
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Table 17-11 » Cables Available for the MXV11-A

Cable Length Application

BC21B05 15m(5ft) EIA RS-232C modem cable to interface with
modems and acoustic couplers (2 X 5 pin amp
female to RS-232C male)

BC20N-05 1.5m (5 ft) EIA RS-232C null modem cable to interface
directly with a local EIA RS-232C terminal
(2 X5 pin amp female to RS-232C female)

BC20M-50 15m (50ft)  EIA RS-422 or RS-423 cable for high-speed
transmission (19200 baud) (2 X 5 pin amp
female to 2 X 5 amp female)

BC05D-10 3 m(10ft) Extension cable used in conjunction with
BC21B-05

BC05D-25 7.6m(25ft) Extension cable used in conjunction with
BC21B-05

BCO3M-25 7.6m(25ft) Null modem extension cable used in conjunc-

tion with BC21B-05

Note

Strapped logic levels are provided on data terminal ready (DTR)
and request to send (RTS) to all operation of modems with manual
provisions (such as Bell 103A data set with 804B auxiliary set).

The MXV11-A can operate with several peripheral device cables and options for
flexibility when configuring systems.
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The MXV11-B is a dual-height, multifunction option module for use in 16-,
18-, or 22-bit Q-bus systems.

Specifications
Identification M7195
Size Dual
Bus Loads
ac 23
de 0.5
Power Requirements +5V +£5%, 3.45 A (typical)

+12V £5%, 60mA (typical)

Power dissipation is as follows:

Voltage Typical Maximum
No battery backup
+5V 17.25W 24.57W
+12V 0.67W 071 W
Battery backup configuration
+5V 12.90 W 195W
+5VB 435W 8.60 W
+12V 0.67W 071 W
Data Retention Mode
(VCC = 0V, + 12V supply = 0)
+5VB 435W 5.54 W
Nonstandard Environmental Specifications
Altitude
Storage Upto9km
Operating Upto3 km
Lower the maximum operating tem-
perature by 1.8 Celsius degrees (3.24

Fahrenheit degrees) for each 1,000 m
(3,280 ft) above sea level
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Related Documentation

Document Title Order Number
MXV11-B Multifunction Option Module User’s Guide EK-MXV1B-UG
MXV11-B2 ROM Set User Guide EK-MXVB2-UG
Configuration

The user can configure the MXV11-B features by using the jumpers provided on
the board. The jumpers used with this module are of two types— push-on con-
nectors and wirewrap. The push-on connectors are associated with those
groupings of pins with one pin open. These connectors allow two adjacent pins
to be jumpered. If the jumper relating to a function is to remain disconnected,
one end of the push-on connector is placed on the pin associated with that func-
tion, and the other end of the connector is placed on the open pin. The open
pin is not connected to ground, +5 V, or any logic function, and merely serves
as a holder for the connector. If a push-on connector is missing, a wirewrap
jumper can be substituted. When installing jumpers, arrange the wire runs so
that no more than two wires are on each pin and there is no level jumping
between pins.

Figure 18-1 shows the jumper locations on the MXV11-B.

MXV11-B modules shipped from the factory have a 0-ohm resistor supplying
the MOS RAMs with nonbattery backup power of +5 V, eight push-on connec-
tors in the open position, and no wirewrap jumpers connected.
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J23 J25 J27
922\ y24 | 426 | u28

g2 1
\\ \ AL \ \

J46
Jas
J4a 3
XE28
pROM | LOBYTE 3
SOCKETS) g0
HI BYTE
(=]
J63
J62
Js1
rl.ﬂ

jﬁ%

J39

J38 ]

J34 J35 JSB J37 430 J31 J32 J33

Figure 18-1 * MXV11-B Jumper Locations
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Configuring the RAM

The MXV11-B read/write memory consists of 128 Kbytes of dynamic MOSRAM
without parity. The RAM can be configured to start on any 4-Kbyte boundary
up to 252 Kwords. Note, however, to configure the RAM above 64 Kwords, the
MXV11-B must be installed in a 22-bit Q-bus backplane and the module must
be configured as a 22-bit system, with a wirewrap jumper installed between pins
J37 and J36 (SM/LG to GND).

Seven wirewrap pins, J54 through J60, are used to select the RAM starting
address. Table 18-1 shows the jumper configurations required to obtain the
desired start address.

Table 18-1 » MXV11-B RAM Starting Addresses

Jumper Connection to GND (J57)

Start AJ18 AJ17 AJl6 AJ15 AJ14 AJ13
Address  (J60) (59  (58) (560 (55  (J54)
0Kw R R R R R R
4Kw R R R R R I
8 Kw R R R R I R
12 Kw R R R R 1 I
16 Kw R R R I R R
20 Kw R R R I R I
24 Kw R R R I I R
28 Kw R R R I I I
32 Kw R R I R R R
36 Kw R R I R R I
40 Kw R R I R I R
44 Kw R R I R I I
48 Kw R R I I R R
52 Kw R R I I R I
56 Kw R R I I I R
60 Kw R R I I I I
64 Kw* R I R R R R
68 Kw* R I R R R I
72 Kw* R I R R I R

(continued on next page)
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Table 18-1 » MXV11-B RAM Starting Addresses (Cont.)

Jumper Connection to GND (J57)

Start AJI8  Aj1l7 Ajl6  AJ15  AJl4  AJ13
Address (Jo0) J59 (J58) (Js6) Js5) J54)
76 Kw* R I R R I 1
80 Kw* R I R I R R
84 Kw* R 1 R 1 R I
88 Kw* R I R I I R
92 Kw* R I R I I I
96 Kw* R 1 I R R R
100 Kw* R 1 1 R R 1
104 Kw* R I I R I R
108 Kw* R I 1 R I I
112 Kw* R I 1 I R R
116 Kw* R I I I R I
120 Kw* R 1 I I I R
124 Kw* R I I 1 I I
128 Kw* I R R R R R
132 Kw* I R R R R I
136 Kw* I R R R I R
140 Kw* I R R R 1 1
144 Kw* I R R 1 R R
148 Kw* I R R I R I
152 Kw* 1 R R I 1 R
156 Kw* I . R R I I I
160 Kw* I R I R R R
164 Kw* 1 R 1 R R 1
168 Kw* I R I R I R
172 Kw* I R I R I 1
176 Kw* I R I I R R
180 Kw* I R I I R I

(continued on next page)
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Table 18-1 * MXV11-B RAM Starting Addresses (Cont.)

Jumper Connection to GND (J57)

Start AlI8 A7 AJle  AJ15  Ajl4  AJ13
Address (Je60) J59 (J58) Js6) (J55) J54)
184 Kw* I R I I I R
188 Kw* I R I I I I
192 Kw* I I R R R R
196 Kw* I I R R R I
200 Kw* I I R R I R
204 Kw* I I R R I I
208 Kw* I I R I R R
212 Kw* I I R I R I
216 Kw* I I R I I R
220 Kw* I I R I I I
224 Kw* I I I R R R
228 Kw* I I I R R I
232 Kw* I I I R I R
236 Kw* I I I R I I
240 Kw* I I I I R R
244 Kw* I I I I R I
248 Kw* I I I I I R
252 Kw* I I I I I I

R = jumper removed; I = jumper installed, (Where multiple connections are made,
they are daisychained.)

* To use addresses above 64 Kwords, a wirewrap jumper must be installed between pins
J37 and J36 (SM/LG to GND).

Note

Be careful while configuring the MXV11-B RAM when ROM is
used in the USER ROM address space. USER ROM address space
is defined as bus addresses 0 to 16 Kwords, (00000-100000) on
4-Kword boundaries. The RAM start address must be higher
than the last location of the ROM or dual responses from both
the RAM and ROM will occur,
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= BATTERY BACKUP

MXV11-B modules shipped from the factory have a 0-ohm resistor (W2)
installed to supply the RAM with nonbattery backup power of +5 V. In this
configuration, the memory and refresh logic are powered from the normal bus
backplane power. Removing W2 and installing W1 removes normal system
power from the RAM memory circuits, permitting the user to install a separate
battery source. Figure 18-1 shows the locations of the W1 and W2 0-ohm
resistors.

Note

Digital systems do not supply battery backup voltages to the back-
plane, and battery backup is not supported by Digital.

ROM Configurations

The MXV11-B contains two 28-pin sockets to house ROMs containing bootstrap
code, diagnostic code, or user routines. Wirewrap pins allow the insertion of
2K x 8, 4K x 8, or 8K X8 PROMs/ROM:s in these sockets. The PROM/ROM
devices used can be ultraviolet erasable PROMs, fusible link PROMs, or masked
ROM:s.

The 2K X 8 and 4K X 8 PROM:s each contain 24 pins; the 8K X 8 PROM contains
28 pins. Figure 18-2 shows the Intel configuration for each size PROM. Use this
configuration or equivalent. For example, the Intel 2716 PROM chip is 2K X 8
UVPROM. A similar PROM chip, compatible with the 2716, can be used as a
2K X 8 PROM.

Note

The MXV11-B supports Intel 2716, 2732, 2732A, and 2764
UVPROMS.

When installing a 2K X 8 or 4K X 8 PROM in the 28-pin PROM sockets (XE28
for low byte or XE19 for high byte), the 24-pin PROM must be installed in the
28-pin socket with the notch on top, pin side down, and bottom justified. This
means that pin 1 of the PROM chip must be inserted in pin 3 of the PROM
socket (Figure 18-3).

For the 28-pin PROM chip, pin 1 of the chip is plugged into pin 1 of the socket
with the notch on the top and pin side down.
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INTEL 2716
PIN CONFIGURATION

2K BY 8 ROM
Az [ ~ (1 Vee
As 2 231 A
As[]3 22 A,
As 4 21 Vpp
As3]s 200 GE
A6 19 Ao
AO7 18[QCE
AgOs 1700y
009 16[10¢
0,10 15[1 05
0,11 1430,

GND [12 13104

Figure 18-3 » Insertion of 24-Pin PROM Chips

INTEL 2732A INTEL 2764
PIN CONFIGURATION PIN CONFIGURATION
4K BY 8 ROM 8K BY 8 ROM
At~ 2afvee veedt ~ 28Pvee
Ag2 23[0As A2 270 PGM
As3 2[0As Ary[Q3 26 [1NC
A4 210 Ay Ag4 257 Ag
Ass 20CE As[5 247 Ag
A6 19[A,p As06 230 Aq4
A )7 18[AOCE A;[Q7 220G
Ao]8 1700, A8 210 Ay
0o 9 16[10g Ao 20[1CE
0,10 15005 Agd10 190,
0,011 1400, O 181 O
GND []12 13J0; 0,12 1705
0,13 1610,
GND ] 14 15[7 04
Figure 18-2 « PROM Chips

28 PIN PROM SOCKET
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PROM SIZE JUMPERS

Jumper configurations for the various PROM sizes are shown in Table 18-2.
Additional jumpers may be required depending on the selected access and
addressing modes, as discussed below.

Table 18-2 * MXV11-B PROM Size Jumpers

Jumper Connection to GND (J51)
PROM Size PROM 2 (J50) PROM 1 (J49)
No ROMs R R
2K x8 R I
4K x8 I R
8K x 8* I I

I = jumper installed; R = jumper removed
* If the MXV11-B2 Boot Diagnostic ROM set is installed, install PROM 2 to
PROM 1 to GND (J50 to J49 to J51).

BOOT VERSUS USER MODE

The 28-pin sockets can house user PROMs or the MXV11-B2 ROM set. If user
PROMs are installed, they can be located in either the user area of main memory
(000000 through 077776) or in the bootstrap area (a 256-word block from
773000 to 773776). If the MXV11-B2 ROM set is installed, it can reside only in

" the bootstrap area. When installing a ROM device, the user must configure

push-on connector W9 in accordance with the location of the device, as shown
in Table 18-3.

Table 18-3 = MXV11-B PROM Mode Jumpers

W9 Connect W5 Connect Wire-Wrap Connect
Mode J44J45  JasJa6  J17J18  J16J17  J34J35  J34P3e
User R I I R I R
Boot/direct I R I R R I
Boot/page I R R I I R
J44 = BOOT L/PROMH J16 = GND J34 = DIR MODE BOOT
J45 = GND J17 = PGL/DIRH J35 = OPEN
J46 = OPEN J18 = OPEN J36 = GND

I = jumper installed; R = jumper removed
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PROM ADDRESSING

When ROM devices are installed in the user area, they are addressed directly,
with starting addresses on any 4 K-word boundary under 16 Kwords. If that
word bank is selected, only the space containing ROM is enabled, preventing
“wrap-around.” Any read request to ROM where no ROM exists results in no
response from the module. Table 18-4 shows the jumper configurations for
permissible ROM starting addresses.

Table 184 »* MXV11-B PROM Starting Address Jumpers

User PROM Jumper Connection to GND (J51)

Start Address BSK2 (J53) BSK1 (J52)
000000 R R

020000 R I

040000 I R

060000 I I

I = jumper installed; R = jumper removed

Note

These addresses are for user-supplied ROM:s only. Jumpers J44 to
J45 (BOOT L/PROM H to GND) and J17 t0 J16 (PG L/DIR H to
GND) must be removed.

Devices that reside in the boot area can be accessed directly (as described
above) or indirectly, using 2 window-mapping technique.

The ROM in the MXV11-B uses two windows in the I/O page. Each window
points to one of 32 256-word blocks in ROM. This method of pointing prevents
the whole I/O page from containing ROM code. Using this technique, any
256-word block of ROM can be transferred to the appropriate window area in
the I/O page. This window map is used when the MXV11-B is conigured for
bootstrap mode. Table 18-5 shows the window addresses used in 16-, 18-, and
22-bit Q-bus systems.

A page control register (PCR) in the MXV11-B is used for the mapping feature.
The PCR is a read/write register that supports DATIOB and DATOB gperations.
It resides at location 177520 in the /O page and is two bytes in length. Each
of the window maps is pointed to by a five-bit address in the PCR (see
Figure 18-4).
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Table 18-5 = MXV11-B ROM Window Addresses

Q-bus Window 1 Addresses Window 0 Addresses
16-bit 165000-165777 173000-173377
18-bit 765000-765777 773000-773377
22-bit 17765000-17765777 17773000-17773377
15 13 12 08 07 05 04 00
UNUSED WINDOW #1 UNUSED WINDOW #0

Figure 18-4 » MXV11-B Puge Control Register

Table 18-3 shows the jumper configurations for the various combinations of
user/boot and direct/page modes. Additional required sizing jumpers are
shown in Table 18-6.

Table 18-6 = Additional MXV11-B Size Jumpers for ROM Devices

W6 Connection Description

J20t0]J21 Specifies 2K x 8 user UVROM:s (2716) installed and
(NA12H to +5V) direct mode addressing

J20t0]J19 Specifies 4K X 8 or 8K X 8 user- supplied ROM in

(NA12H to BA12H) direct mode addressing

Note

In some cases none of these jumpers (J19, J20 or J21) should be
connected. In these cases, the push-on connector must be com-
pletely removed or must be connected to one of the outside pins to
hold the connector. There is no open pin associated with these
jumpers. For example, if 2K non-UV PROMs or the MXV11-B2
ROM is to be installed, these jumpers are all disconnected.

Configuring the Serial Line Units

Data between the CPU and a peripheral device is serialized by an asynchronous
serial line unit (SLU). The MXV11-B uses two such lines, SLU 0 and SLU 1. Each
SLU contains a DLART which is a universal asynchronous receiver/transmitter
(UART) that has been modified by Digital. SLU 1 can be used as a console termi-
nal port but SLU 0 cannot.

The SLUs transmit and receive EIA-423 or RS-232 signal levels at 300, 1200,
9600, or 38400 baud.
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SLU REGISTER ADDRESSING

Four device registers are provided for each of the two serial line units. These
four registers are as follows:

RCSR Receiver control/status register

RBUF Receiver data buffer

XCSR Transmitter control/status register

XBUF Transmitter data buffer

The starting address (within the IO page) of the SLU 0 register set is jumper-
selected to any of eight locations in the address range of 776500 to 776570, as
shown in Table 18-7. Except when console mode is enabled, the SLU 1 register
set is assigned automatically the next starting address after that selected for SLU
0. When console mode is enabled, assigning SLU 1 as the console port, the start-
ing address of SLU 1 is assumed to be 777560.

Table 18-7 * MXV11-B SLU Starting Address Jumpers

Jumper Connection to GND (J31)
Starting Address SLUA3 SLUA2 SLUA1
SLUO SLU 1* (J30) (J32) J33)
776500 776510 R R R
776510 776520 R R I
776520 776530 R I R
776530 776540 R I I
776540 776550 I R R
776550 776560 I R I
776560 776570 I I R
776570 776600 I I 1

I = jumper installed; R = jumper removed
* If the J62 to J61 jumper is installed (console enabled), the SLU 1 address is fixed at the
standard console address of 777560 and this column does not apply.

INTERRUPT VECTOR SELECTION

Two consecutive interrupt vectors (one for the transmitter and one for the
receiver) are provided for each of the two serial line units. The starting vector
address for SLU 0 is jumper-selectable in the address range of 010-376, as
shown in Table 18-8. Except when console mode is enabled, the vector address
for SLU 1 is assigned automatically to the next address after those selected for
SLU 0. When console mode is enabled, assigning SLU 1 as the console terminal
port, SLU 1 is assumed to have a vector address of 60 for the transmitter and 64
for the receiver.
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Table 18-8 » MXV11-B SLU Vector Address Jumpers

L2 Ju
(J43) (J42) J41)

Jui
(38)

Jumper Connection to GND (J40)
Ju2
J39

SLU1*
310
020
030
040
050

Vector Address
SLUO
300

010
020

030

060

050

070

100

110

070

100

120

110

120

130

140

150

130

140

160
170
200
210

220

150

160
170
200
210
220
230
240
250
260
270
300

310

230
240
250
260
270
300
310
320

(continued on next page)
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Table 18-8 » MXV11-B SLU Vector Address Jumpers (Cont.)

Jumper Connection to GND (J40)
Vector Address Jo2 Ju1 JL3 2 JL1
SLUO  SLU1* g3 (@38 (43 (42 (41
320 330 I I R I R
330 340 I I R I
340 350 I I I R R
350 360 I I I R I
360 370 I I I I R
370 Undefined I I I I I

R = jumper removed; I = jumper installed. (Where multiple connections are made,
they are daisychained.)

* If jumper J62 to J61 is installed (console enabled), SLU 1 vector address is fixed at 60
and this column does not apply.

CONSOLE MODE

The MXV11-B can be jumpered to interface to the system console. This is done
by installing push-on connector W8 between pins J62 (GND) and J61 (OPEN).
With console mode enabled in this fashion, the console terminal must be con-
nected to SLU 1. The register set starting address is then fixed at 777560 and the
vector address is fixed at 60.

When console mode is disabled by installing W8 between pins J63 (CONSOLE)
and J62 (GND), the following features cannot be selected:

» Halt on break condition from SLU 1 (never available with SLU 0)

= Reboot on break condition from SLU 1 (never available with SLU 0)

= Console address (773000)

s MXV11-B2 ROMs or user ROMs addressed at 773000 and 765000

= Software control of the LTC (BEVNT) (address 777546 does not exist)
= Page control register (address 777520 does not exist)

= Diagnostic display register (address 777524 does not exist)
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= HALT/REBOOT ON BREAK
A break signal is a continuous spacing condition on the serial data line that
occurs either when an operator presses the break key on the associated terminal
or when the line is opened. The MXV11-B detects this condition as a framing
error. Serial line unit 1 can be configured to respond to such an error in one of
three ways, as shown in Table 18-9.

If the Halt response is selected, a break character halts program execution and
the processor enters the console ODT microcode. If the Boot response is
selected, a break character initializes the system, then restarts the processor
with the selected powerup mode.

Table 18-9 » MXV11-B SLU 1 Break Response Jumpers

Response W3 Connection to GND (J4)
Halt J3 (HALT)
Reboot J5 (RBOOT)
No response J6 (OPEN)
Note

To select either the halt or reboot response, console mode must be

enabled.

= BAUD RATE SELECTION
The baud rates for each SLU can be software-programmable or can be jumpet-
selected to one of four baud rates (300, 1200, 9600, and 38.4K). The baud rates
are the same for both transmit and receive.

To enable software-programmable baud rates, push-on connector W4 must be
installed between pins J14 (SOFT EN) and J13 (GND). When W4 is installed
between pins J14 (SOFT EN) and J15 (OPEN), the SLU baud rates are selected
using witewrap pins J7 to J11, as shown in Table 18-10.

Table 18-10 » MXV11-B SLU Baud Rate Jumpers

Jumper Connection to GND (J9)
SLU o SLU1
Baud Rate  J10 (JOB) J11 (JoA) J8 (J1A) J7 J1B)
300 R R R R
1200 R I R I
9600 I R I R
38400 I I I I

I = jumper installed; R = jumper removed
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Note

SOFT EN to GND jumper (J14 to J13) must be removed; otherwise,
these jumpers have no effect. If the SOFT EN to GND jumper is
installed and PBRE (bit 1) is set in the transmitter control/status reg-
ister, baud rates are software controlled.

Linetime Clock

The linetime clock (LTC) is a one-bit register (bit 06). When bit 06 is set, the
clamp is removed from BEVNT, which enables the LTC. The LTC is derived
from a 20-MHz crystal oscillator on the MXV11-Bboard. The ctystal oscillator is
also used for memory refresh.

Note
If the LTC feature of the MXV11-B module is used, the module and
the processor should be mounted in the same backplane.

A frequency divider connected to the oscillator provides a frequency of 617.4
kHz, which is applied to the DLARTs of SLU 1 and SLU 0. The SLU 1 DLART
provides selectable linetime clock frequencies of 50, 60, or 800 Hz. The desired
frequency is selected by wirewrapping the frequency to a common wirewrap
pin, as shown in Table 18-11.

Table 18-11 » MXV11-B Linetime Clock Frequency Jumpers
Jumper Connection to LTC COMM  Frequency

§22)

J23 50 Hz
J24 60 Hz
J25 800 Hz

The LTC can be enabled or disabled from driving the BEVNT line on the Q-bus
by appropriate wirewrap. When push-on connector W7 is installed between
pins J27 and J28 (LTC EN IN and LTC EN OUT), the LTC can be software-con-
trolled, enabling control of BEVNT on the bus via bit 06 of the LTC register.
When bit 06 of the LTC register is 0, BEVNT will be asserted constantly low.
This inhibits LTC interrupts in the system. Note that to address the LTC register
(777546), the MXV11-B must be in boot mode (BOOT L/PROM H to GND
inserted) and SLU 1 must be the console port (CONSOLE to GND removed)..
When push-on connector W7 is installed between pins J27 and J26 (LTCEN IN
to OPEN), bit 06 of the LTC register is prevented from controlling the BEVNT
line.
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Note

There should be only one source driver on the BEVNT line in any
system. In most systems, the system power supply supplies the
BEVNT signal. This source must be disabled if the MXV11-B is
used to drive the line clock.

Master Clock

A wirewrap jumper is installed between pins J47 and J48 (CLOCK IN and
CLOCK OUT). This is the master clock and provides onboard refresh and the
charge pump to generate -12V. Do not remove this jumper.

MXV11-B2 ROM Set

The MXV11-B2 bootstrap/diagnostic ROM set is a plug-in option for the
MXV11-B multifunction module and the MRV11-D universal PROM module.
The MXV11-B2 performs bootstrap program loading from mass storage devices
and also performs diagnostic tests on the processot, memory and I/O devices
during powerup or when manually invoked.

The bootstrap function is automatic at powerup. An operator, however, can
enter manual mode and use the console terminal to boot devices at
nonstandard I/O page addresses, select a secondary system device, or invoke a
diagnostic utility.
Note
Do not use the MXV11-B2 if you are using the battery backup
option because the MXV11-B2 will alter the contents of memory.

Select a CPU powerup option other than the MXV11-B2. Refer to
the specific CPU manual.

The MXV11-B2 can support turnkey operation, so operator intervention is not
required to initiate the bootstrap function. Some of the MXV11-B2 features are
as follows:

* Loads and runs special stand-alone RT-11 volumes

* Permits configuring a system to downline load via a DECnet link without
operator intervention

= Supports all system devices currently available on the Q-bus

= Includes full 22-bit mapping support

Refer to the section above on configuring the ROM for information concerning
the installation and use of the MXV11-B2 ROM set.
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Cables and Connectors

Table 18-12 lists the part numbers, applications, and lengths of cabling and
options available for the MXV11-B module. Digital offers the BC20M-50 cable
for MXV11-B to DLV] 1 operation. Because longer cables usually require routing
without connectors attached, it is recommended the user make cables for
lengths greater than 15 meters (50 feet). Cable material must adhere to EIA RS-
423 specifications. The connectors on the MXV11-B module are AMP-87272-8
(2 X5 pin on 0.1-inch centers). These connectors can mate with a wide variety
of low-cost cables including 10-conductor flat cable. Note that a pin 1 baud rate
clock is not used on this module.

Pin 10 carries + 12 Vdc power for use by the external options. Cable retention
in the module is provided by locking clip contacts (AMP PN87124-1).

Table 18-12 = Cables Available for the MXV11-B
Cable Length Application

BC21B05 15m(5ft) EIA RS-232C modem cable to interface with
modems and acoustic couplers (2 X 5 pin amp
female to RS-232C male)

BC20N-05 15m(5f)  EIARS-232C null modem cable to directly
interface with a local EIA RS-232C terminal
(2 X5 pin amp female to RS-232C female)

BC20M-50 15m(50ft)  EIA RS-422 or RS-423 cable for high-speed
transmission (19200 baud) (2 X 5 pin amp
female to 2 X 5 amp female)

BCOSD-10 3m(10f) Extension cable used in conjunction with
BC21B-05

BCOSD-25 7.6m(25ft) Extension cable used in conjunction with
BC21B-05

BCO3M-25 7.6m(25ft) Null modem extension cable used in conjunc-
tion with BC21B-05

Note

Strapped logic levels are provided on data terminal ready (DTR)
and request to send (RTS) to all operation of modems with manual
provisions (such as Bell 103A data set with 804B auxiliary set).

The MXV11-B can operate with several peripheral device cables and options for
flexibility when configuring systems.
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Chapter 19 = Introduction to Asynchronous Communications
Interfaces

The Q-bus asynchronous communications interfaces connect the Q-bus with
any of several standard types of serial communications lines. They accept serial
data from an external device and assemble it into parallel data for transfer to the
bus. They also accept parallel data from the Q-bus, convert it to serial data, and
transfer it back to the external device.

All Q-bus asynchronous interfaces provide full-duplex local and remote inter-
connection between Q-bus systems and EIA RS-232C terminals and other
devices. They are also compatible with Digital’s family of modems and with Bell
100 and 200 series modems and their equivalents. Additional features available
on selected interfaces are listed below. Table 19-1 provides a summary of the
available Q-bus asynchronous interfaces and their features.

= Compatibility with EIA RS-423A and RS-422 devices.

= 20 mA cutrent loop operation.

= Generation of reader-run signals for use with ASR-type terminals.

= Full or limited modem control.

= Split speed operation providing different baud rates for input and output.

» Provisions for user-supplied external clock input for baud rate control.

* Direct memory access data transfers.

= SILO buffering of received data.

* Independent (nonmultiplexed) multiple channels.
» Support of 16-, 18-, or 22-bit Q-bus addressing.
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Table 19-1 * Q-bus Asynchronous Interface Comparison/Summary Chart
Feature DHVi11 DLV11 DLVEL DLV]J1 DZQi1 DZVil KMVI11*

Number of lines 8 1 1 4 4 4 1
Multiplexed  yes n/a  n/a no yes yes n/a
Bus addressing 16, 18, 16,18, 16,18, 16,18, 16,18, 16,18, 16,18,

22 22 22 22 22 22 22

Interface
EIA RS-232C yes yes yes yes yes yes yes
EIARS-422 yest no no yes no no yes
EIA RS-423A yes no no yes yes no yes

20 mA currentno yes no no no no no
Modem control lim lim full lim lim lim full
Reader-run no yes yes no no no no
Baud rates

Program- yes no yes no yes yes yes
mable

Jumper-select yes yes yes yes no no no
Splitspeed  yes no yes no no yes yes
External no yes yes yes no no yes
DMA operation yes no no no no no yes

Data buffering  yes no no no yes yes yes

* The KMV11 is a single-line programmable communications controller that utilizes a
Micro/T11 processor to perform user-defined communications functions. It can be
programmed for either synchronous or asynchronous operations.

t By means of cables and connectors not supported by Digital.
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Table 19-2 = Q-bus Asynchronous Interface Baud Rate Chart
BaudRate DHVI11 DLVi11 DLVE1 DLVJ1 DZQil1 DZVil KMVii*

50 X X X X X
75 X X X X X
110 X X X X X
1345 X X X X X
150 X X X X X X
200 X
300 X X X X X X
600 X X X X X X
1200 X X X X X X X
1800 X X X X X
2000 X X X X X
2400 X X X X X X X
3600 X X X
4800 X X X X X X X
7200 X X X X
9600 X X X X X X X
19200 X X X X X
19800+ X
38400t X X X
External X X X X

* These baud rates are applicable when the KMV11 is programmed in asynchronous
mode. In synchronous mode, the KMV11 can operate at speed up to 64000 baud.

t These baud rates are not usually supported by Digital software.






Chapter 20 - DHV11 Asynchronous Multiplexer

The DHV11 option is an asynchronous multiplexer that provides eight full-
duplex asynchronous serial data channels for Q-bus systems.

= Specifications
Identification M3104
Size Quad
Power Requirements +5 Vdc 5%, 4.3 A (typical),

6.6 A (maximum)
+ 12 Vdc *+ 3%, 480 mA (typical),
980 mA (maximum)

Note

Negative 12 Vdc is generated by a Switch Mode Power Supply
(SMPS) circuit on the DHV11. It has the following specification:
—11.85 Vdc +7.25% at 400 mA (maximum)

Output ripple is 200 mV peak to peak at 33.3 kHz

Bus Loads
ac 29
dc 1.0
Performance
Data Rates (per channel) 50 to 38,400 bits/second
Maximum throughput
Per channel (transmit) 1,000 characters/second in
single-character transfer mode;
2,000 characters/second in DMA mode
Per channel (receive) 4,000 characters/second
Total (8 channels) 15,000 characters/second
Interface EIA standard RS-423A, RS-232C
Nonstandard Environmental
Specifications

Storage Temperature 0°C to 66°C (32°F to 151°F)
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Related Documentation

Document Title

Communications Mini-Reference Guide
DHV11 Field Maintenance Print Set
DHV11 Maintenance Card

DHV11 Technical Manual

DHV11 Diagnostic Documentation Kit

Configuration

Order Number
EK-CMINI-RM
MP-01783-00
EK-DHV11-MC
EK-DHV11-TM
7J362-RZ

The physical layout of the DHV11 module is shown in Figure 20-1. The module
is connected to the Q-bus via connectors A and B. J1 and J2 are connected to
the communications lines via BCO5SL-xx cables and H3173-A distribution
panels. (The H3173-A distribution panels provide noise filtering and static dis-

charge protection on the communications lines.)

LOW CHANNELS (0-3) HIGH CHANNELS (4-7)

J DIAGNOSTIC LED J2
BERG CONNECTOR BERG CONNECTOR
DUART SC2681 | |DUART sc2e81 DUART SC2681 DUART SC2681
(CHANNELS 2/3) |(CHANNELS 0/1) (CHANNELS 6/7)] |(CHANNELS 4/5)
PROC 2 24MHz PROC 1
8051 osc 8051
3.6864
MHz OSC
ADDRESS ADDRESS AND
SELECT  VECTOR SELECT
e f e |
w2 Wi
-l D | I c | | B [ | A
BACKPLANE CONNECTORS

IN FOR H9270 AND H9275 BACKPLANES

W1 — INTERRUPT ACK GRANT
W2 — DMA GRANT

Figure 20-1 = DHV11 Module Layout

OUT FOR H9273 AND H9276 BACKPLANES
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Address Switches

The device address for the DHV11 is set on switchpacks E58 and E43, shown in
Figure 20-1. Figure 20-2 shows the relationship between device addresses and
switch positions. The 22-bit Q-bus address is given for each entry. The
equivalent 16- and 18-bit addresses will be 16xxxx and 76xxxx, respectively.

-—— MsB LsB

16 115 | 14 | 13 12]11]10'9'8]7'6'5]4 3] 2 1 0

1 1 1 1 SWITCHES 0] o0 oo

SWITCH ES8 | E58 | E58 | ES8 | ES8 | E58 | £58 | ES8 | E43 DEVICE
NUMBER 1 2|3 415 6 | 7 8 1 ADDRESS

ON 17760020
ON 17760040
ON |oN 17760060
ON 17760100
ON 17760200
on | OoN 17760300
ON 17760400
ON ON 17760500
oN [ oN 17760600
ON|ON| oN 17760700
ON 17761000
ON 17762000
ON [ on 17763000
ON 17764000
ON 17770000
ON = SWITCH CLOSED TO RESPOND TO A LOGICAL 1 ON THE BUS

Figure 20-2 « DHV11 Device Address Selection

Vector Switches

During an interrupt acknowledge sequence, the DHV11 returns a 9-bit inter-
rupt vector to the host. The six high-order bits of this vector are derived from
switches S3 through S8 of switchpack E43. Figure 20-3 shows how switch posi-
tions relate to vector addresses.
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mMsB LSB

1514 (1312 | 11 1093[7|6|5|4|32 1 0

ofojojlojJo]joOo]|oO SWITCHES 0] 010

SWITCH E43 | E43 | E43 | E43 | E43 | E43| VECTOR
NUMBER 3145|6178 ADDRESS

ON | ON 300
ON | ON ON 310
ON | ON ON 320
ON | ON ON | ON 330
ON | ON | ON 340
ON | ON | ON ON 350
ON|ON | ON | ON 360
ON |ON | ON | ON | ON 370
ON 400
ON ON 500
ON | ON 600
ON | ON | ON 700

ON = SWITCH CLOSED TO PRODUCE A LOGICAL 1 ON THE BUS

Figure 20-3 » DHV11 Vector Address Selection

Bus Grant Continuity Jumpers

If the DHV11 is installed in a2 Q/Q-type backplane {such as the H9275 or
H9270), jumpers W1 and W2 should be installed to provide continuity to the
BIAK and BDMG bus grant signals. If the module is installed in a Q/CD-type
backplane (such as the H9276 or H9273) where bus grant signals pass through
each module via the AB connectors of each slot, W1 and W2 should be
removed. (See Chapter 52 for a discussion of Q/Q and Q/CD backplanes.)

Cables and Cabinet Kits

Each H3173-A distribution panel adapts one of the DHV11’s Berg connectors
to four subminiature D-type RS-232C connectors. Noise filtering is provided on
each pin of the RS-232C connectors. This reduces electromagnetic radiation
from the cables. It also provides the logic with some protection against static
discharge. Figure 20-4 shows this layout. There is no CCITT equivalent of EIA
circuit AA (protective ground). The 0-ohm link (W1) on the H3173-A can be
removed to disconnect this circuit as needed.
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Null modem cables are used for local RS-232C connections. Recommended null
modem cables are as follows.
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1. BC22D (for EMC/RFI shielded cabinets):
« Round 6-conductor fully shielded cable to FCC specification

» Subminiature 25-pin D-type female connector on each end

* Lengths available:
BC22D-10 -3.1m (10 ft)
BC22D-25 -7.62m (25 ft)
BC22D-35 —10.72 m (35 ft)
BC22D-50 - 15.24 m (50 ft)
BC22D-75 -229m (75 f1)
BC22D-A0 - 30.48 m (100 ft)
BC22D-B5 - 76.2 m (250 ft)

2. BCO3M
= Round 6-conductor (three twisted pairs), each pair shielded

= Cables over 30.48 m (100 ft) have a 25-pin subminiature D-type female con-
nector at one end. The other end is unterminated for passing through
conduit.

= Cables 30.48 m (100 ft) and less have a similar connector at each end.

s Lengths available:
BCO3M-25 - 7.62 m (25 ft)
BCO3M-AOQ — 30.48 m (100 ft)
BCO3M-B5 - 76.2 m (250 ft)
BCO3M-E0Q — 152.4 m (500 ft)
BCO3M-LO - 304.8 m (1000 ft)

3.BC22A

= Round 6-conductor cable

= Subminiature 25-pin D-type female connector at each end

= Lengths available:
BC22A-10-3.1m (10 ft)
BC22A-25 —7.62 m (25 ft)

These null modem cables are all connected as in Figure 20-5. The cables are not
polarized. Thus, either end can be used at the H3173-A panel.
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PIN PIN
NUMBERS NUMBERS
10 PROTECTIVE GROUND PROTECTIVE GROUN% 1
2 CJRANSMITTED DATA RECEIVED DATA o3
3 c);RECEIVED DATA TRANSMITTED DATA o2
7 O;SIGNAL GROUND SIGNAL GROUND o7
6 O DATA SET READY DATA TERMINAL F!EADY‘O 20

2 O DATA TERMINAL READY DATA SET READY o6

Figure 20-5 » Null Modem Cable Connections

Full Modem Cables
Full modem cables are required for connection to modems and other terminal
interface equipment. Recommended full modem cables are as follows.

1. BC22F (for EMC/RFI shielded cabinets)
= Round 25-conductor fully shielded cable

= Subminiature 25-pin D-type female connector on one end, male connector
on the other

» Lengths available:
BC22F-10-3.1m (10 ft)
BC22F-25-7.62 m (25 ft)
BC22F-35-10.72 m (35 ft)
BC22F-50 - 15.24 m (50 ft)
BC22F-75-229m (75 ft)

2. BCO5D

» Round 25-conductor cable

* Subminiature 25-pin D-type female connector on one end, male connector
on the other

= Lengths available:
BC05D-10-3.1 m (10 ft)
BCO5D-25 - 7.62 m (25 ft)
BCO5D-50 - 15.24 m (50 ft)
BC05D-60 — 18.6 m (60 ft)
BC05D-A0 - 30.48 m (100 ft)

These cables are polarized and can be connected only with the female connec-
tor at the H3173-A panel.
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Note

In some countries, protective hardware may be needed when con-
necting to certain lines. Refer to the national regulations before
making a connection.

Data Rate to Cable Length Relationships
All the recommended cables have data rate/cable length characteristics as listed
in Table 20-1.

Table 20-1 = Data Rate/Cable Length Relationships

Data Rate Cable Length Cable Length
(Bits/s) (Meters) (Feet)
110 914 3000
200 914 3000
1200 152 500
2400 152 500
4800 76 250
9600 76 250
Cabinet Kits

When ordered at the same time as the system in which it is to be installed, the
DHV11 option (model number DHV11-AP) includes the base module (M3104),
internal cables, and the /O connection panel insert.

When ordered as a system upgrade, the DHV11 option (model number
DHV11-M) includes the base module only. One of the following cabinet kits
should be chosen for system installation:

CK-DHV11-AA For use with the BA11-MA(MB) enclosure
CK-DHV11-AB For use with the BA23 enclosure
CK-DHV11-AC For use with the H349 distribution panel
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The DLV11 is an asynchronous line interface module that interfaces the Q-bus
to any of several types of serial communications lines.

Specifications

Identification M7940
Size Dual
Power +5Vdc 5% at1.0A
+12Vdc +3% at 0.18 A

Bus loads

ac 25

dc 1.0
Related Documentation
Document Title Order Number
Field Maintenance Print Set MP-00055-00
Commaunications Mini-reference Guide EK-CMINI-RM
Configuration

Using the wirewrap jumpers on the module, the user can select the register
address, parity, number of data bits, number of stop bits, baud rate, and type of
serial interface. Figure 21-1 shows the locations of the DIV11 jumpers, and
Table 21-1 lists the jumper functions, along with their factory configuration.
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Figure 21-1 » DLV11 Jumper Locations
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Table 21-1 = DLV11 Factory Jumper Configuration

Jumper State Function

A3 I This arrangement of jumpers A3 through A12

A4 R implements the octal device address 17756X, the

A5 R assigned address for the console device SLU. The

A6 R least significant digit is hardwired on the module to

A7 I address the four SLU device registers, as follows:

A8 R X = 0, RCSR address

A9 R X = 2, RBUF address

A10 R X = 4, XCSR address

All R X = 6, XBUF address

A12 R

V3 I This arrangement of jumpers V3 through V7 imple-

V4 R ments an interrupt vector address of 60 for the

V5 R receiver and 64 for the transmitter.

Vé I

V7 I

NP R No parity

2SB R o stop bits

NB2 R Eight data bits

NB1 R

PEV R Even parity if NP installed

FEH I Halt on framing error (allows halt on break
operation)

EIA I 12 V EIA operation enabled

FRO R 110 baud rate selected

FR1 R

FR2 R

FR3 R

CL1 1 20 mA current loop active receiver and transmitter

CL2 I selected (jumpered with 180 ohm resistors)

CL3 I

CL4 I

I = jumper installed; R = jumper removed
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Register Addresses

The DIV11 uses four program-controlled registers, as listed in Table 21-2 Thus,
each DIV11 module requires four contiguous register addresses. Addresses for
the DIV11 can range from 160000 through 177770. The least-significant three
bits address the desired register, as described in Tables 21-1 and 21-2, Address
bits <3:12> are jumper-selected, as shown in Figure 21-2.

Addresses 177560 through 177566 are reserved for the DIV11 used with the
console peripheral device. Additional DLV11 modules should be assigned
addresses from 176500 through 176670, allowing up to 30 additional DIV11
modules to be addressed.

Table 21-2 » DLV11 Standard Address Assignments

Description Mnemonic  Console 2nd Module
Address Address

Registers:
Receiver Control/Status ~ RCSR (R/W) 177560 176500
Receiver Data Buffer RBUF (RO) 177562 176502
Transmitter Control/Status XCSR (R/'W) 177564 176504
Transmitter Data Buffer  XBUF (RO) 177566 176506
Interrupt Vectors:
Receiver 060 300
Transmitter 064 304
BDAL
BITS 15 8 7 0
1 1 1 X
1 1 1 1 1 1 L 1 1 1
e [T Lo s
"W T f2z2xeee 0 - RECENER };ggggm)
N— — 1 = TRANSMITTER
ADDRESS JUMPERS:
INSTALLED = 0 -
REMOVED, = | RANGE = 160000g-177776g

Figure 21-2 » DLV11 Address Selection
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Vector Addresses

The DLV11 can generate two interrupts — one for the transmitter and one for
the receiver. Thus, each DIV11 requires two consecutive interrupt vectors. Vec-
tor addresses can range from 0 to 374. Address bits <3:7> are jumper-selected,
as shown in Figure 21-3. Vector addresses 60 and 64 are reserved for the console
device.

BDAL

BITS 15 8 7 0
0Jo o oJo o o]o 0 o
—t 1 . ] ) — A 1
| | | 0 = RECEIVER
V7 V6 V5 V4 V3 1 = TRANSMITTER
VECTOR JUMPERS:
INSTALLED = 0
REMOVED = 1 RANGE = 0-3744

Figure 21-3 = DLV11 Interrupt Vector Address Selection

UART Operation
The UART operation is programmed by using jumpers NP, 2SB, NB1, NB2, and
PEV, as shown below.

Parity Transmitted
NP removed no parity bit
NP and PEV installed odd parity
NP installed and PEV removed even parity
Number of Stop Bits Transmitted
25B installed one stop bit
25B removed two stop bits
Number of Data Bits Transmitted
Bits NB1 NB2
5 Installed Installed
6 Removed Installed
7 Installed Removed
8 Removed Removed
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Baud Rate Selection
Baud rate is programmed via jumpers FRO through FR3, as shown in Table
213.

Table 21-3 = DLV11 Baud Rate Selection

BaudRate  FR3 FR2 FR1 FRO
50 I I R I
75 I I R R
110 R R R R
1345 I R I I
150 R R R I
200 I R I R
300 R R I R
600 I R R I
1200 R I R R
1800 R I R I
2400 I R R R
3600 R R I I
4800 R I I R
9600 R I I I
External* I I I X
I = jumper installed; R = jumper removed; X = irrelevant

* via pin BH1

EIA Interface

EIA drivers are enabled when jumper EIA is installed. It should be removed
during 20 mA current loop operation.

20 mA Current Loop Interface
Jumpers CL1 through CL4 are associated with 20 mA current loop interface
operation. CL2 and CL3 are 180-ohm resistors.
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Active Current Loop
Transmit CL4 jumper installed
CL3 resistor installed
Receive CL4 jumper installed
CL3 resistor installed
Passive Current Loop
Transmit CL4 jumper removed
CL3 resistor removed
Receive CL4 jumper removed
CL3 resistor removed
« Cables
The following cables ate recommended for use with the DLV11 module:
BCO5M Round, 2-conductor cable with shielded leads for use
during 20 mA current loop operation
BCO5C Round, 25-conductor cable for use with a Bell 103

modem and an EIA interface

When used with either an H312A or H305 connector, for
use with an EIA interface terminal
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The DLVE1 is an asynchronous line interface module that interfaces the Q-bus
to any of several types of serial communications lines. It was previously known
as the DLV11.E.

Specifications

Identification M8017
Size Dual
Power Requirements +5.0 Vdc £5% at 1.0 A (typical)
+12.0 Vdc +3% at 0.15 A (typical)
Bus Loads
ac 1.6
dc 1.0
Related Documentation
Document Title "Order Number

DLV11-E and DIV11-F Asynchronous Line Interface User’s ~ EK-DIV11-OP
Manual

Field Maintenance Print Set MP-00460-00
DIV11-E Diagnostic Documentation Kit ZJ243-RZ
Communications Mini-reference Guide EK-CMINI-RM

Configuration

The following items are user-selectable on the DLVE1 asynchronous line
interface:

® Register addresses
= Interrupt vector address

= Data format

= Baud rate
= Interface mode
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The user configures these items by installing and/or removing jumper wires
between the wirewrap pins. Figure 22-1 shows the Revision D board jumper
locations. A complete listing of the jumpers, their functions, and their factory
configurations is given in Table 22-1.
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Table 22-1 » DLVE1 Jumper Definitions

Note

Jumpers are inserted to enable the function they control except for
those jumpers that indicate negation (such as -B and E). Negated
jumpers are removed to enable the functions they control.

Jumper

Function

A3-A12

These jumpers correspond to bits <3:12> of the address
word. When inserted, they will cause the bus interface to
check for a true condition on the corresponding address bit.
Factory-configured for an address of 175610.

V3-V8

These jumpers are used to generate the vector during an
interrupt transaction. Each inserted jumper will assert the
corresponding vector bit on the Q-bus. Factory-configured
for a receiver vector address of 300 and a transmitter vector
address of 304.

RO-R3

These jumpers are used to select receiver and transmitter
baud rates during common-speed operation. They are used
for receiver-only baud-rate-select during split-speed opera-
tion, as defined in Table 22-3. They are factory-configured
for a baud rate of 110.

TO-T3

These jumpers are used to select transmitter baud rates dur-
ing split-speed operation. They are used for both receiver
and transmitter baud rates if maintenance mode is entered
during split-speed operation, as defined in Table 22-3. They
are factory-configured for a baud rate of 9600.

BG

Jumper is inserted to enable break generation. Factory-
inserted.

Jumper is inserted for operation with parity. Factory-
removed.

Jumper is removed for even patrity; inserted for odd parity.
Factory-removed.

1,2

These jumpers select the desired number of data bits, as
defined in Table 22-4. Factory-configured for eight data bits/
character.

PB

Jumper is inserted to enable the programmable baud rate
capability. Factory-removed.

(continued on next page)
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Table 22-1 » DLVE1 Jumper Definitions (Cont.)

Function

CC1

These jumpers are inserted for common speed operation.
(Note that S and S1 must be removed when C and C1 are
inserted.) Both jumpers are factory-inserted.

S, 81

Inserted for split speed operation. (Note that C and C1 must
be removed when S and S1 are inserted.) Both jumpers are
factory-removed.

This jumper is inserted to assert BHALT when a framing

 error is received, except when the maintenance bit is set.
This places the processor in the halt mode. The jumper is
factory-removed.

Jumper B is inserted to negate BDCOK when a break signal
or framing error is received, except when the maintenance
bit is set. This causes the processor to reboot. (Jumper — B
must be removed when B is inserted.) Jumper B is factory-
removed; jumper — B is factory-inserted.

Jumper is removed to force data terminal ready signal on.
Factory-inserted.

Jumper is removed to force request to send signal on. Fac-
tory-inserted.

This jumper is inserted to enable normal transmission of the
request to send signal. Factory-inserted.

Jumper is inserted to enable transmission of the force busy
signal (for Bell model 103E data sets). Factory-removed.

M, M1

These are test jumpers used during the manufacture of the
module. They are not defined for field use.

Register Addresses

Register addresses for the DLVE1 can range from 160000 through 177770. Since
each module has four registers, each requires four addresses. Table 22-2 lists the
registers along with their standard factory-configured addresses.

The low-order three bits of each address indicate the individual register within
the register set. Bits <3:12> are jumper-selected as illustrated in Figure 22-2,
using jumpers A3 through A12.

Addresses 177560 through 177566 are reserved for the module used with the
console peripheral device. Additional modules should be assigned addresses in
accordance with the standard Digital floating-address assignment algorithm.
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‘Table 22-2 » DLVE1 Standard Address Assignments

Description Mnemonic  Console Module Second Module
Registers:
Receiver Control/Status RCSR (R/W) 177560 175610
Receiver Data Buffer RBUF (R-O) 177562 175612
Transmit Control/Status XCSR (R/'W) 177564 175614
Transmit Data Buffer ~ XBUF (R-O) 177566 175616
Interrupts:
Receiver 60 300
Transmitter 64 304
BDAL
BITS 15 08 07 00
1t 1
1 1 1 1 1 1 1 1 1 1
~—
~aBRERERR
=W T T T ¥ 2 T € 2 T 2
AN —
ADDRESS JUMPERS:
INSTALLED = 1
REMOVED = 0
0 = RECEIVER }
1 = TRANSMITTER
0=CsR }
1 = DATA BUFFER
0 = LOW BYTE }
1 = HIGH BYTE

RANGE = 160000-177776¢

Figure 22-2 = DLVEI1 Addyess Selection
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Interrupt Vectors

The interrupt vectors are selected by using jumpers V3 through V8. The stand-
ard configuration is shown in Figure 22-3 and Table 22-2. The vectors can range
from 001 through 774. Note that vectors 60 and 64 are reserved for the console
device. Additional DIVE1 modules should be assigned vectors in accordance
with the standard Digital floating vector assignment algorithm.

BDAL
BITS 15 08 00
o|lo|oflo|o]ofo olo
SELECTED BY USER. | | \ ’ l I l_ 0 = RECEIVER
ASSERTEDBY INTERRUPT 2 § € @ 3 2 1 = TRANSMITTER
LOGIC CIRCUIT.
SN———  ————— CONTROLLED BY INTERRUPT
VECTOR JUMPERS: LOGIC CIRCUIT
INSTALLED = 1
REMOVED =0
RANGE = 0-774g
Figure 22-3 » DIVEI Interrupt Vector Selection
Baud Rate Selection

The DLVE! allows the user to configure jumpers T0-T3 and RO-R3 for the
transmit baud rate and the receiver baud rate, as shown in Table 22-3.

Data Bit Selection

The number of data bits being transmitted or received by the DIVEL is user-
selectable by installing or removing jumpers 1 and 2. The specific number of
data bits, as controlled by the configuration of jumpers 1 and 2, is shown in
Table 22-4.
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Table 22-3 « DLVE1 Baud Rate Selection

R3 R2 R1 RO

T3 T2 T1 T0 Baud Rate
I I I I 50

I I I R 5

I I R I 110
I I R R 1345
I R I I 150

I R I R 300

I R R I 600

I R R R 1200
R I I I 1800
R I I R 2000
R I R I 2400
R I R R 3600
R R I I 4800
R R I R 7200
R R R I 9600
R R R R 19200

I = jumper installed; R = jumper removed

Table 224 * DLVE1 Data Bit Selection

Jumper 2 Jumper 1 Number of Data Bits

I I 5

I R 6
R I 7
R R 8
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= Cables and Cabinet Kits

Connection to the peripheral device is via an optional BCO5C-X* modem cable
for EIA interface applications. The BCO5C cable provides the correct connec-
tion to the 40-pin connector on the DLVEL. The peripheral device end of the
cable is terminated with a Cinch DB25P connector that is pin-compatible with
Bell 103, 113, 202C, 202D, and 212 modems. Connector pinning and signal
levels conform to EIA specification RS-232C.

* X = Length in feet. Standard length is 25 feet.

When ordered at the same time as the system in which it is to be installed, the
DLVE1 option (model number DLVE1-DP) includes the base module (M8017),
internal cables, and the /O connection panel insert.

When ordered as a system upgrade, the DIVE1 option (model number

DIVE1-M) includes the base module only. One of the following cabinet kits
should be chosen for system installation:

CK-DIVE1-DA For use with the BA11-MA(MB) enclosure

CK-DLVE1-DB For use with the BA23 enclosure

CK-DILVE1-DC  For use with the H349 distribution panel

CK-DLVE1-D3 For use with CPUs that do not have an /O connection
panel. Kit contains a 25-foot cable that connects the
DILVE1-M module to the RS-232 device.
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Interface

The DIV]1 is a four-channel asynchronous serial line unit used to interface
peripheral equipment to a Q-bus. The DLVJ1 was previously known as the
DLV11J.

Specifications

Identification M8043

Size Dual

Power Requirements +5V £5% at 1.0 A (typical)
+12V £3% at 0.25 A (typical)

Bus Loads

ac 1.0

dc 1.0

Related Documentation

Document Title Order Number

DLV11-] User’s Guide EK-DLV1J-UG

DLV11-J Print Set MP-00586-00

DLV11-] User’s Guide EK-DIVJ-UG

DILV11-] Diagnostic Documentation Kit ZJ269-RZ

Communications Mini-reference Guide EK-CMINI-RM
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Configuration

The DIV]1 device and vector addressing, serial word formats, baud rates, and
interface type ate selected by installing and/or removing jumpers. Wirewrap
posts are provided on the module for this purpose. The module is factory-con-
figured and ready to use in most user applications. If a system requires different
device register addresses and interrupt vectors or operations, however, the
module can be reconfigured. The DIVJ1 module is factory-configured for the
following operations:

= Base address = 176500
= Base vector address = 300

= Channel 3 enabled as the console device (device addresses 177560 to 177566
and vector addresses 60 and 64).

® Channel 3 halt on break enabled

= Baud rates (transmit and receive are identical): Channels 0, 1, and 2 = 9600
baud; Channel 3 = 300 baud

s Data/parity/stop bit format (all channels): Eight data bits One stop bit No
parity

= Serial line signal interface levels (all channels) compatible with both EIA
RS-232C and RS-423, simultaneously (slew rate = 2 ps)

Figure 23-1 gives jumper and pad locations on the DIVJ1 module and Table
23-1 gives a summary of the module’s factory co tion.
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Table 23-1 = DLV]1 Factory Configuration

Standard

Label Configuration Function Implemented

A12 Xto1l This arrangement of jumpers A5-A12

All Xtol implements the octal base device

A10 Xtol address 1765XX, which is the assigned

A9 Xto0 address for channel 0 RCSR. The least

A8 Xtol significant digit is decoded on the

A7 R module during operation to address

A6 I one of four SLU device registers as

A5 Xto0 follows:

X = 0,RCSR
X = 2,RBUF
X = 4,XCSR
X = 6,XBUF

C1 Xtol These jumpers are used to enable

C2 Xtol channel 3 for console operation. The
base address must be 176500, 176540,
or 177500 for the console.

(Break response) XtoH This jumper determines channel 3
break response. The board is con-
figured for halt (console emulator
mode) on break condition.

V7 I This arrangement of jumpers V5-V7

V6 I implements the octal base vector of

V5 Xto0* 300 with channel 3 at 60 and 64.

E Xto0 Odd parity

D Xtol 8 data bits

S Xto0 1 stop bit

P Xtol Parity inhibited

These jumpers determine the word
format used by the channel. All chan-
nels are configured the same at the
factory.

(continued on next page)
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Table 23-1 = DLV]1 Factory Configuration (Cont.)

Standard

Label Configuration  Function Implemented

0 0toN 9600 baud

1 1toN 9600 baud

2 2toN 9600 baud

3 3t0T 300 baud
These jumpers determine the baud
rate of the serial line channel for same
baud rate daisychain wirewraps.

NO-3 Xto3 These jumpers determine the EIA

MO-3 Xto3 standard compatibility of the channel.
All channels are set at the factory to be
compatible to both EIA RS-423 and RS-
232C simultaneously.

R10 22KQ Channels 0 and 1, slew rate of 2 ps
(used when configured for EIA RS-
423/RS-232C).

R23 22KQ Channels 2 and 3, slew rate of 2 ps
(used when configured for EIA RS-
423/RS-232C).

* See interrupt vector format figure.

Device Registers

The DIVJ1 contains 16 device registers that can be addressed individually by
the program. The four device registers provided for each of the SLU channels (0

through 3) are

Receive Control/Status Registers
Receive Data Buffer

Transmit Control/Status Register
Transmit Data Buffer

(RCSR)
(RBUF)
(XCSR)
(XBUF)
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Wirewrap jumpers are configured to establish the base address (BA) for the
module. This base address is the channel 0 RCSR address. The device address
format is shown in Figure 23-2. The remaining device addresses follow through
16 (decimal) contiguous word addresses, as shown in Table 23-2. Note, how-
ever, that it is possible to independently dedicate the last four addresses (chan-
nel 3) to a console device. When configured for console device operation, the
channel’s device register addresses will be 177560 to 177566. For console oper-
ation, the board’s base address must be one of the following:

176500 (factory-configured)
176540
177500
17_16_15 14 _13 12 11 10 09 08 07 06 05 04 03 02 01 00
|1 1| 1|1 1 A12IA11 A10 AQ]AB A7 A6|A5 I 1
L 1 i 1 1 1 1 L 1 [l 1
BANK 7 CHANNEL REGISTER I
SELECTED (1) (DEVICE) SELECT gyrp
SELECT | POINTER
FACTORY —
CONFIGURED , 00 = RCSR
BASEADDRESS —» 1 1 1 0 1 0 1 0 01 = RBUF
= 176500 e 10 = XCSR
| | 11 = XBUF
b
3 WIRE WRAP POSTS 2 WIRE WRAP 00 = CHANNEL 0
(X, 1, 0) ARE POSTSARE 01 = CHANNEL 1
PROVIDED FOR PROVIDED FOR 10 = CHANNEL 2
EACH BIT. EACH BIT. 11 = CHANNEL 3

JUMPERXTO 1 =1 JUMPER IN = 1
JUMPERXTO0 =0 JUMPEROUT =0

NOTE:
RANGE 1600005-177770g NONEXTENDED ADDRESS
760000g~777770g EXTENDED ADDRESS

Figure 23-2 = DIV]1 Channel 0 RCSR Address Format
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Table 23-2 * DLV]J1 Address Assignments (with Console Selected)

Address Device Register Associated Vector
Channel 0
Module Base Address (BA) RCSR Module Base Vector (BV)
BA+2 RBUF
BA+4 XCSR BV+4
BA+6 XBUF
Channel 1
BA+10 RCSR BV+10
BA+12 RBUF
BA+14 XCSR BV+14
BA+16 XBUF
Channel 2
BA+20 RCSR BV+20
BA+22 RBUF
BA+24 XCSR BV+24
BA+26 XBUF
Channel 3 (Console Device)
177560 RCSR
177562 RBUF 60
177564 XCSR
177566 XBUF &4
Interrupt Vectors

Two interrupt vectors are provided for each of the four SLU channels (eight
vectors total). The procedure for configuring the vectors is similar to that for
configuring the base device register address; the configured base vector is the
channel 0 receiver interrupt vector. Each interrupt vector references two word
locations in memory. Hence, sequential vectors appear in increments of four.

The module is factory-configured with an interrupt vector base of 300. In addi-
tion, since the module is configured for channel 3 operation as the console
device, channel 3 will automatically have interrupt vectors of 60 and 64. The
vector format is shown in Figure 23-3 and a summaty of vector jumper configu-
rations is provided in Table 23-3. Table 23-4 gives a list of the factory-configured
vector assignments.
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Interrupt priority within the DIV]1 module is structured as follows:
Interrupt Priority Requesting Function

1 (highest) Channel 0, receiver

2 Channel 1, receiver

3 Channel 2, receiver

4 Channel 3, receiver

5 Channel 0, transmitter

6 Channel 1, transmitter

7 Channel 2, transmitter

8 (lowest) Channel 3, transmitter

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 O1 00

[o o|o|ooolooo|o v7vs|v5 l ool
1 1 1 1 1 1 1 1 L 1 1
N N —
CHANNEL 0 = RECEIVER
REQUESTING  INTERRUPT
INTERRUPT 1 = TRANSMITTER
(0-3) INTERRUPT
FACTORY-CONFIGURED
BASE INTERRUPT VECTOR »>—=1 1 0
ADDRESS = 300 N/
TWO WIREWRAP
POSTS ARE PROVIDED
FOR EACH BIT.
JUMPER IN = 1
JUMPER OUT = 0
THREE WIREWRAP
POSTS ARE PROVIDED
FOR BIT V5, <

JUMPERXTO 1 =1
JUMPER X TO 0 = 0 WITH CONSOLE
NO JUMPER = 0 WITHOUT CONSOLE

NOTE:
RANGE 0-377g (040 NOT ALLOWED IN CONSOLE MODE)

Figure 23-3 » DLV]1 Interrupt Vector Format
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Table 23-3 » Summary of DLV]1 Vector Jumper Configurations

Label Logical 1 Logical 0

V7 Jumper installed Jumper removed

Vé Jumper installed Jumper removed

V5 Jumper installed between Console not selected: jumper

pins X and 1 removed.

Console selected: jumper
installed between pins X
and 0.

‘Table 23-4 * DLV]1 Factory-Configured Vector Assignments

(with Console Selected)

Standard Address Interrupt Vector

300 [Module Base Vector (BV)] Channel 0, receiver
304 (BV+4) Channel 0, transmitter
310 (BV+10) Channel 1, receiver
314 (BV+14) Channel 1, transmitter
320 (BV+20) Channel 2, receiver
324 (BV+24) Channel 2, transmitter
60 Channel 3, receiver

64 Console Selected Channel 3, transmitter

Character Formats

Each of the four channels can be configured independently for various charac-
ter formats. When a character format is configured (by wirewrap jumpers) for a
channel, both the transmitter and receiver use the same format. The character
can contain

7 or 8 data bits

1 or 2 stop bits

Parity or no parity

Even or odd parity
Configuration instructions for determining the character formats of each chan-
nel are shown in Table 23-5.
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Baud Rates

Each channel can be configured for baud rates ranging from 150 to 38,400 bits
per second. One baud rate clock input wirewrap pin is provided for each chan-
nel (0 through 3). Both the transmitter and receiver for a given channel must
operate at the same baud rate; split baud rate operation cannot be configured.
Configure baud rates by connecting a jumper from the appropriate baud rate
generator output wirewrap pin to the clock input pin of the channel. One
jumper is required for each channel. When configuring the same baud rate for
more than one channel, the wirewrap pins can be daisychained. Table 23-6 lists
the possible baud rates for each channel and their associated labels.

Table 23-5 * DLV]J1 Character Format Jumpers

Label Channel Wirewrap Connection ~ Comments
Parameter Xto0 Xtol

D Number of 7 bits 8 bits LSB trans-
data bits mitted first

S Number of 1bit 2 bits
stop bits

P Parity inhibit ~ Parity genera-  Parity bit

tion and detec- deleted; parity
tion enabled  error = 0

E Even parity Odd parity Even parity Only when P
enabled expected expected =0

‘Table 23-6 * DLV]J1 Baud Rate Generator Outputs

Baud Rate (Bits/Second)
150
300
600
1200
2400
4800
9600
19200
38400

Yy
£

NI®|Z|E| =gl <3| C
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Console Device Selection

Channel 3 of the DIVJ1 module can be dedicated independently for console
device operation. To accomplish this, the console-select jumpers must be con-
figured properly. Table 23-7 gives channel 3 configuration instructions. When
configured for console operation, the device addresses are 177560 to 177566
and the interrupt vectors are 60 and 64.

Table 23-7 » Summary of DLV]J1 Console Selection Jumper Configurations

Label Console Selected Console Not Selected

C1 Install jumper from Xto1.  Install jumper from X to 0.
(07 Install jumper from X to 1. Install jumper from X t0 0.
Break Response

Channel 3 may be configured to either bootstrap, halt (console emulator
mode), or have no response to a receive break condition. A bootstrap response
causes the processor to execute the bootstrap program starting at the memory
location defined by the powerup mode jumpers of the processor. A halt
response causes the processor to halt and the console octal debugging tech-
nique (ODT) microcode to be invoked. Configuration instructions are give't i1
Table 23-8.

‘Table 23-8 * Summary of DLV]J1 Channel 3 Break Operation Jumpers

Break Response Jumper Connection
Boot* Install jumper between X and B.
Halt Install jumper between X and H.
No Response No jumper installed.

* Do not send continual breaks to a system so configured because it will cause continued
reinitialization of any device on the bus.
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Peripheral Interface Co tion

Each of the channels can be independently configured for serial line signal com-
patibility with EIA RS-423 (simultaneously RS-232C), RS-422, or 20 mA current
loop devices. Configuration instructions for each of the standards are listed in
Table 23-9. Table 23-10 is used in conjunction with Table 23-9 when configuring
EIA RS-423 (RS-232C-compatible) slew rates.

Table 23-9 » Summary of DLV]1 Serial Channel Signal Level Co: tions

Serial Channel
Signal Level EIA RS-232C
Modifiers EIA RS422 and R$-423 20 mA Current Loop

MO-3 Jumper  Connect Xand2 Connect X and3 Connect X and 3
NO-3 Jumper  Connect Xand2 Connect X and3 Connect X and R

for program-
controlled paper
tape reader
Termination Install a 100-Q), No resistor No resistor
Resistor (one per  %-W, nonwire  installed installed
channel) wound,
fusible resistor
Whave-Shaping ~ Not required Install resistor ~ Install 22-KQ
Resistor (one per from Table 23-10 nonwire wound
channel pair; (4-W nonwire  resistor
channel pair 0 and wound)
1;2 and 3)

Fuse F1 Not required Not required Install 2.0 A pico fuse
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Table 23-10 = EIA RS-423 and RS-232C Slew Rate Resistor Values

Baud Rate R10 or R23
38400 2 KQ
19200 51KQ
9600 120KQ
4800 200K
2400 430 KQ
1200 820KQ
600 1MQ
300 1MQ
150 1MQ
110 1MQ
Cables and Cabinet Kits

Cables cutrently available to mate with the 2 X5 pin amp connector on the
DIV]1 are listed below.

BC20N-05 5-ft EIA RS-232C null modem cable to interface directly
with an EIA RS-232C terminal (2 X 5 pin amp female to RS-
232C female)

BC21B-05 5-ft EIA RS-232C modem cable to interface with modems
and acoustic couplers (2 X 5 pin amp female to RS-232C
male)

BC20M-50 50-ft EIA RS-422 or RS-423 cable for high-speed transmis-
sion (19.2 Kbaud) between two DIV]1s (2 X 5 pin amp
female to 2 X 5 pin amp female)

When ordered at the same time as the system in which it is to be installed, the

DLV]1 option (model number DIV]J1-LP) includes the base module (M8043),

internal cables and the I/O connection panel insett.

When ordered as a system upgrade, the DIVJ1 option (model number DIVJ1-

M) includes the base module only. One of the following cabinet kits should be

chosen for system installation:

CK-DIVJ1-LA For use with the BA11-MA(MB) enclosure

CK-DLVJ1-LB For use with the BA23 enclosure

CK-DLV]J1-LC For use with the H349 distribution panel
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The DZQ11 is an asynchronous multiplexer that provides an interface between
a Q-bus processor and four asynchronous serial data communication lines. It is
functionally equivalent to and software-compatible with the DZV11 option.

Specifications

Identification M3106
Size Dual
Power Requirements +5 Vdc, 1.1 A (typical)
+12 Vdc, 024 A (typical)

Bus Loads

ac 1.5

dc 1.0
Nonstandard Environmental Specifications
Storage temperature 0°C to 66°C (32°F to 151°F)
Related Documentation
Document Title Order Number
DZQ11 Asynchronous Multiplexer User’s Guide EK-DZQ11-UG
DZQ11 Asynchronous Multiplexer Maintenance Card EK-DZQ11-MC
DZQ11 Asynchronous Multiplexer Technical Manual EK-DZQ11-TM
Field Maintenance Print Set MP-01795-00
DZV11 Diagnostic Documentation Kit ZJ251-RZ
Communications Mini-reference Guide EK-CMINI-RM
Configuration

The DZQ11 is configured by means of 13 jumpers and two 10-position
switchpacks. Figure 24-1 shows the locations of these jumpers and switches.
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w2

ADDRESS
SWITCH-PACK

~

| 2
XTAL
L2

Y1
XTAL

wi3

—Jwi2
w11
w10

VECTOR
SWITCH-PACK

BY DIGITAL

|

we

OTHER CONFIGURATIONS
NOT SUPPORTED

BAUD RATE
RANGE-SELECT

Figure 24-1 » DZQ11 Jumper and Switch Locations
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Device Address
The DZQ11 contains six addressable registers. Table 24-1 lists these registers
and their related DZQ11 addresses. The device address of the DZQ11 is that

address assigned to the control and status register.
Table 24-1 = DZQ11 Standard Address Assignments

Register Mnemonic Address*
Control and Status Register CSR (R/'W) 76XXX0
Receiver Data Buffer RBUR (R-O) 76XXX2
Line Parameter Register LPR (W-O) 76XXX2
Transmitter Control Register TCR (R/'W) 76XXX4
Modem Status Register MSR (R-O) 76XXX6
Transmit Data Register TDR (W-O) 76XXX6

* XXX is selected in agreement with the floating device address system.

The DZQ11 device address is selected from the floating address space (from
760010 to 763776). The 10-position switchpack, E28, is used to configure the
module to its assigned address, as shown in Figure 24-2. Note that when a
switch is closed (ON), a binary 1 is encoded for the corresponding address bit;
when a switch is open (OFF), a binary 0 is encoded.
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-—— MSB LsSB
16 {15 | 14 | 13 12|11|10|9|8I7|6l5|4|3 2 1 0
1 ] 1|1 [¢e————————— SWITCHES ————————{ g [ 0 | 0O

|

SWITCH E28| E28 | E28 | E28 | E28| E28 | E28 | E28 | E28| E28| DEVICE
NUMBER 1 2 3 4 5 6 7 8 9 |10 ADDRESS
17760000
ON 17760010
ON 17760020
ON | ON 17760030
ON 17760040
ON ON 17760050
ON | ON 17760060
ON | ON | ON 17760070
ON 17760100
ON 17760200
ON | ON 17760300
ON 17760400
ON ON 17760500
ON [ON 17760600
ON |ON | ON 17760700
ON |ON JON |ON | ON | ON | ON 17763760
ON |ON |ON {ON | ON | ON [ ON [ ON 17763770

ON = SWITCH CLOSED TO RESPOND TO A LOGICAL 1 ON THE BUS

Vector Address

The DZQ11 is assigned a vector address in the floating vector space (from 300
to 774). The first six switches of the 10-position switchpack, E13, are used to
configure the module to its assigned vector address, as shown in Figure 24-3,
Note that when a switch is closed (ON), a binary 1 is encoded for the corre-

Figure 24-2 » DZQ11 Device Address Selection

sponding address bit; when a switch is open (OFF), a binary 0 is encoded.




MSB LsB
15 |14 [13 |12 {11 | 10 a|7L6L5|4la 2|10
olofo]o]o]|o e SWITCHES———{ 10| 0 | ©
SWITCH | E13| E13| E13| E13 |E13 |E13| VECTOR
NUMBER | 1 12| 3| 4|5 | 6| ADDRESS
ON | ON 300
ON | ON ON 310
ON | ON ON 320
ON | ON ON | ON 330
ON | ON } OoN 340
ON [ON | ON ON 350
ON{ON [ Oon | ON 360
on{on|[on|ON]|oN 370
on 400
ON ON 500
ON | ON 600
ON | ON | ON 700
oN [onjonfon|on 760
on [oNjon[on|on]|oN 770
ON = SWITCH CLOSED TO PRODUCE A LOGICAL 1 ON THE BUS
Figure 24-3 » DZQ11 Vector Address Selection
Test Switch (E13-8)

245

Switch 8 of the vector selection switchpack, E13, is a test switch used to discon-
nect the DZQ11 oscillator from all circuitry. This switch must be in the ON
position before installation.

Break Character Response
Switches 9 and 10 of the vector selection switchpack, E13, control the DZQ11’s
response to a BREAK character received on line 3. There are three valid
responses — halt, boot, and no response. See Table 24-2.
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Table 24-2 = DZQ11 Break Character Response Options
E139 E13-10 Response to BREAK
OFF OFF No response
ON OFF Causes processor to halt
OFF ON Causes processor to reboot
ON ON (Illegal configuration)

Modem Control

There are eight jumpers used for modem control on the DZQ11 The jumpers
labeled W1 to W4 connect the Data Terminal Ready (DTR) circuit to the
Request to Send (RTS) circuit. This allows the DZQ11 to assert both DTR and
RTS when using modems that need control of RTS. These jumpers must be
installed for running the cable and external diagnostic programs.

The four jumpers W5 to W8 connect the Forced Busy (FB) circuits to the RTS
circuits. When these jumpers are installed, asserting an RTS circuit also places
an ON or BUSY level on the corresponding FB circuit. Jumpers W5 to W8 are
normally cut out unless they are needed by the modems used. Table 24-3 shows
the jumper line assignments.

Table 24-3 = DZQ11 Modem Control Jumper Configuration

Jumper Connection Line
W1 DTRto RTS 3
w2 DTRto RTS 2
W3 DTR to RTS 1
W4 DTR to RTS 0
W5 RTSto FB 3
Wé RTSto FB 2
w7 RTSto FB 1
w8 RTSto FB 0
Baud Rate Jumpers

The DZQ11 is factory-configured for software selection of standard baud rates
up to 9600 baud. Using jumpers W9 through W13, the user can configure the
module for software selection of other, nonstandard baud rates. Refer to the
DZQ11 Asynchronous Multiplexer User’s Guide for more information.
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= Cables, Connectors, and Cabinet Kits
The basic DZQ11 option (DZQ11-M) can be supplied with one of five cabinet
kits for installation into different systems:
1. CK-DZQ11-DA (21-inch cable) — for use in PDP-11/23S
2. CK-DZQ11-DB (12-inch cable)— for use in Micro/PDP-11
3. CK-DZQ11-DC (30-inch cable) — for use in PDP-11/23-PLUS
4. CK-DZQ11-DF (36-inch cable)—for use in PDP-11/73
5. CK-DZQ11-D3 unshielded option (BC11U-25 cable)

The first four cabinet kits are almost identical except for the length of the flat
ribbon cables, and the addition of an adapter plate in the CK-DZQ11-DC. They
are made up of the following:

» BCOSL-xx cable

» H325 line-loopback connector

= The distribution panel — 70-19964-00

= Mounting bolts and washers for the distribution panel.

Note
The distribution panels provide noise filtering and static dis-
charge protection on the communications lines. The -DC version
has an adapter plate that allows the panel to be mounted in the
PDP-11/23-PLUS.
BCO5L-xx cables are supplied in different lengths for each kit as pre-
viously specified.

The CK-DZQ11-D3 cabinet kit is a cable assembly made up of four cables, with
D-type connectors at one end, and the other end connected to a socket that fits
in the module connector. This kit does not provide noise filtering or static dis-
charge protection on the communications lines.

The connections from the DZQ11 use 25-pin, male, subminiature, D-type con-
nectors as specified for RS-232C.






Chapter 25 » DZV11 Asynchronous Multiplexer

The DZV11 is an asynchronous multiplexer interface module that connects the
Q-bus with up to four asynchronous serial data communications channels.

Specifications
Identification M7957
Size Quad
Power Requirements +5 Vdc +5% at 1.15 A (typical)
+12 Vdc *+3% at 0.39 A (typical)
Bus Loads
ac 39
dc 1.0
Interface EIA standard RS-232C
Related Documentation
Document Title Order Number

DZV11 QMA Asynchronous Multiplexer Technical ~EK-DZVQM-TM
Manual

DZV11 QMA Asynchronous Multiplexer User’s EK-DZVQM-UG
Guide

DZV11 QMA Field Maintenance Print Set MP-00462-00
DZV11 Diagnostic Documentation Kit ZJ251-RZ
Communications Mini-reference Guide EK-CMINI-RM

Configuration

The DZV11 is configured by means of 16 wirewrap jumpers and two
switchpacks, as shown in Figure 25-1.
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N~ n nl =7

w| L]

" —SEER 5]
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“FEEE. [ TTIX

W13" W14* W15" wWie*

A12 A3 v8 v
wio* Wiy+ ADDRESS SWITCHES VECTOR SWITCHES

*NOTES

JUMPERS W9, W12, W13, W14, W15, AND W16 ARE REMOVED ONLY FOR MANUFAC-
TURING TESTS. THEY SHOULD NOT BE REMOVED IN THE FIELD.

JUMPERS W10 AND W11 MUST REMAIN INSTALLED WHEN THE MODULE IS USED IN
A BACKPLANE THAT SUPPLIES Q-BUS SIGNALS TO THE C AND D CONNECTORS

OF THE DZV11 (SUCH AS THE H9270). WHEN THE MODULE IS USED IN A BACK-
PLANE THAT INTERCONNECTS THE C AND D SECTIONS TO AN ADJACENT MODULE,
JUMPERS W10 AND W11 MUST BE REMOVED.

Figure 25-1 = DZV11 Module Layout

Device Address Selection

The DZV11 is software-controlled by six device registers, listed in Table 25-1.
The device address is the address assigned to the control and status register
(CSR). The DZV11 device address must be selected from the floating address
space (760010 to 763776) and is configured by setting the rocker switches of
switchpack E30. The switch to address bit assignments are shown in Figure
25-2. The DZV11 is factory-configured for a device address of 760010.
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Table 25-1 = DZV11 Register Address Assignments

Register Mnemonic Address*
Control and Status Register CSR (R/W) 76XXX0
Receiver Data Buffer RBUF (R-O) 76XXX2
Line Parameter Register LPR (W-O) 76XXX2
Transmitter Control Register TCR (R/'W) 76XXX4
Modem Status Register MSR (R-O) 76XXX6
Transmit Data Register TDR (W-O) 76XXX6

* XXX = Selected in accordance with floating-device address scheme.

BITS 15 14 13 12 11 10 9 8

W%mﬂljlﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂil1

o Pl
FACTORY SELECTED) © 6 0 0 0 0 O
CONFIGURATION l l l 1 1 l 1 l l
CSR 160010
1 2 3 4 5 6 7 8 9 1o SWITCH

1 = SWITCH ON
0 = SWITCH OFF SWITCHES E30

Figure 25-2 » DZV11 Device Address Selection

Interrupt Vector Selection

The DZV11 interrupt vector address must be selected from the floating vector
space (300 to 774) and is configured by setting the rocker switches of
switchpack E2. The switch to address bit assignments are shown in Figure 25-3.
The DZV11 is factory-configured for an interrupt vector of 300.

BITS 15 14 13 12 11 10 9 5 4 3 0

VECTOR ADDRESS
iz =[o[ o [e [s[o [+ [wo [T [o o]
[ ]
4 5

-]
<.o<—-<—J
o) —— O —i

FACTORY 1
CONFIGURATION l 1
- 300
12
= SWITCH ON
= SWITCH OFF SWITCHES E2

Figure 25-3 » DZV11 Interrupt Vector Selection
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MODEM CONTROL

There are eight jumpers on the DZV11 used for modem control. Jumpers W1
and W4 connect Data Terminal Ready (DTR) to Request To Send (RTS). This
allows the DZV11 to assert both DTR and RTS when using a modem that
requires the control of RTS. These jumpers must be installed to run the external
cable and test diagnostic programs. Jumpers W5 through W8 connect the
forced-busy (FB) leads to the request-to-send (RTS) leads. When these jumpers
are installed, the assertion of an RTS signal places an ON or BUSY signal on the
corresponding forced-busy lead. Forced-busy jumpers W5-W8 are normally
removed unless they are required for the modem. These modem control
jumpers are listed in Table 25-2.

Table 25-2 * DZV11 Modem Control Jumpers

Jumper Connection Line
w1 DTR to RTS 3
W2 DTRtoRTS 2
w3 DTRtoRTS 1
W4 DTRto RTS 0
W5 RTS to FB 3
We RTSto FB 2
w7 RTSto FB 1
w8 RTS to FB 0
BUS SIGNALS

Jumpers W10 and W11 must remain installed when the module is used in a
Q/Q-type backplane (such as the H9270) that supplies Q-bus signals to the CD
connectors. When the module is used in a Q/CD-type backplane (such as the
H9273) that uses the CD interconnect scheme, jumpers W10 and W11 must be
removed. (See Chapter 52 for a discussion of Q/Q and Q/CD backplanes.)

TESTING
Jumper W9 and jumpers W12 through. W16 are only removed for manufactur-
ing test purposes. These jumpers should not be removed by the user.
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« Cables, Connectors, and Cabinet Kits

The DZV11 interface module comes with a BC11U-25 interface cable and two
accessory test connectors (H329 and H325). The H320 connector permits a
staggered loopback. The H325 connector is used with the BC11U cable to pro-
vide the single-line loopback.

When ordered at the same time as the system in which it is to be installed, the
DZV11 interface option (model number DZV11-DP) includes the base module
(M7957), internal cables, and the I/O connection panel insert.

When ordered as a system upgrade, the DZV11 interface option (model
number DZV11-M) includes the base module only. One of the following cabinet
kits should be chosen for system installation:

CK-DZV11-DA  For use with the BA11-MA(MB) enclosure

CK-DZV11-DB  For use with the BA23 enclosure

CK-DZV11-DC  For use with the H349 distribution panel

CK-DZV11-D3  For use with CPUs that do not have an I/O connection
panel. Kit contains a 25-ft cable that connects the
DZV11-M module to four RS-232 devices.






Chapter 26  KMV11-A Programmable Communications
Controller

The KMV11-A is 2 medium-speed programmable data communications inter-
face for Q-bus based systems. It is available in three options, as listed below.

KMV11-AA Single communications line with an RS-232C (V.23)
compatible interface

KMV11-AE Single communications line with an RS-422A (V.11)
interface

KMV11-AF Single communications line with an RS-423A (V.10)
interface

Specifications

Identification M7500
Size Quad
Power Requirements +5Vdcat2.6 A
+12Vdcat02 A
Bus Loads
ac 3.0
dc 1.0

Related Documentation

Document Title Order Number
KMV11 Programmable Communications Controller EK-KMV11-TM
Technical Manual

KMV11 Programmable Communications Controller EK-KMV11-UG
User’s Guide

KMV11 Field Maintenance Print Set MP-01173-00
RX01 Diagnostic Kit ZJ360-PY
Commaunications Mini-reference Guide EK-CMINI-RM

Configuration

The KMV11-A base module is configured with fourteen wirewrap jumpers and
three switchpacks. The locations of these jumpers and switchpacks are shown
in Figure 26-1; Table 26-1 lists their functions and factory configurations.
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Figure 26-1 » KMV11-A Jumper and Switch Locations

Table 26-1 * KMV11-A Jumper and Switch Functions

Jumpers/Switches Function

E29 (S1-S9) These switches are used to configure the device
address. The module is factory-configured for a
device address of 776020.

E13 (S1-S7) These switches are used to configure the vector
address. The module is factory-configured for a
vector address of 320.

E29 (S10) These two switches are used to enable or disable

E13 (S8) the module self-test feature. They are factory-con-

figured for one-pass self-test at powerup.

(continued on next page)
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Table 26-1 = KMV11-A Jumper and Switch Functions (Cont.)

Jumpers/Switches

Function

W3, W4, W7-W10

These jumpers are used to enable or disable the
extended address lines <16:21> on the Q-bus.
They are all factory-installed, thereby enabling the
address lines.

W6

This jumper is used to connect or disconnect the
BDCOK signal from the Q-bus. It is factory-
removed, thereby disconnecting the signal.

W11 and W13

These two jumpers are installed to provide bus
grant continuity signals in the C and D connectors

of the backplane. They are factory-installed.

W2

This jumper is used to enable or disable the DMA
clock. It is factory-installed to enable the clock.

W12

This jumper is used to enable or disable the
microprocessor clock. It is factory-installed to

enable the clock.

E85 (51-S10)

These switches are used to select the type of inter-
face. They are factory-configured according to the
KMV11 option chosen.

W15

This jumper is used to enable or disable permanent
assertion of the carrier detect signal. It is factory-
removed to disable this feature.

W14

This jumper is used to connect the terminal-in-serv-
ice signal to the turn-around connector during
loopback testing. It is factory-removed for normal
operation.

Device Address Switches

The KMV11-A is controlled via eight contiguous control and status registers.
The device address of the module is the address assigned to the first of these
eight registers. The KMV11-A device should be selected from the floating
address space and configured on the module using switches S1 through S9 of
switchpack E29, as shown in Figure 26-2. A switch in the ON position encodes
a logical 1 in the corresponding address bit; a switch in the OFF position
encodes a logical 0. The KMV11-A is factory-configured with a device address

of 760020.
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SWITCH PACK E29 SWITCHES 1 TO 9

MSB LSB
15|14|13 12|11l10|9|6|7|6—15|4 3|2|1|0
1 1 1 SWITCH PACK E29 0O 0 o0 o

SWITCH SQISB]S7]SGT$5184IS3|SZJ S1 '

Figure 26-2 « KMV11-A Device Address Selection

Interrupt Vector Address Switches

The KMV11-A can generate one intetrupt and therefore requires one interrupt
vector. The vector address should be assigned within the floating vector space
and configured on the module using switches S1 through S7 of switchpack E13,
as shown in Figure 26-3. A switch in the ON position encodes a logical 1 in the
corresponding address bit; a switch in the OFF position encodes a logical 0. The
KMV11-A is factory-configured with a vector address of 320.

SWITCH PACK E13  SWITCHES 1 TO 7

MSB LSB
15 {14 | 13 f 12 | 11 | 10 9|817|6|514['3 2 1 0

ol o oo 0 0 SWITCH PACK E13 o] o| o0

SWITCH S7|SGISSIS4183|S2,51

Figure 26-3 » KMV11-A Vector Address Selection

Self-test Switches

The remaining switches in switchpacks E13 and E29 are used to select the
desired type of self-test to be used by the KMV11-A. The configuration of these
switches is listed in Table 26-2.

Table 26-2 = KMV11-A Self-Test Switch Configuration

E13 (S8) E29 (S10) Self-test Option

ON ON Self-test disabled

ON OFF Self-test started via CSR command or
at power-up; one pass

OFF OFF Self-test started manually; endless loop

OFF ON Extended self-test; endless loop
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Extended Address Jumpers

Jumpers W3, W4, and W7 through W10 are normally installed to allow
extended addressing on Q-bus lines BDAL <16:21>. They should only be
removed when the extended address lines (SPARE lines in older Q-bus configu-
rations) are in conflict with existing signals on those lines.

BDCOK Jumper

Jumper W6 is used to connect or disconnect the BDCOK signal from the Q-bus.
This jumper should not be installed since the use of the BDCOK signal is not
supported by the KMV11-A

Bus Continuity Jumpers

Jumpers W11 and W13 are used to provide bus grant signal (BIAK and BDMG)
continuity across the C and D connectors. They should be installed when the
KMV11-A module is installed in a Q/Q-type backplane, and removed when the
module is installed in a Q/CD-type backplane (see Chapter 52).

Factory Test Jumpers
Jumper W2 (DMA clock) and jumper W12 (microprocessor clock) are factory
test jumpers and should remain installed for normal KMV11-A operation.

Modem Signal Switches and Jumpers

Switches S1 through S8 of switchpack E85 are used to select the desired com-
munications interface. Table 26-3 lists the configurations of these switches; all
other configurations are illegal.

Setting switch S9 of E85 to the ON position connects pin 29 of the connector
assemblies to CCITT 107-. It should be set to the OFF position only when the
modem connects a different signal to this pin.

Setting switch $10 of E85 to the ON position connects pin 2 of the connector
assemblies to CCITT 112. It should be set to the OFF position only when the
modem connects a different signal to this pin.

Installing jumper W15 permanently asserts CCITT 109 (Carrier Detect). This
jumper should normally be removed.

Installing jumper W14 connects pin 28 of the connector assemblies to the Ter-
minal in Service modem signal. This signal is not used by most modems, but is
required for loopback testing using the H3251 turn-around connector. It
should be removed only when the modem connects a different signal to pin 28.
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Table 26-3 * KMV11-A Interface Switches

Interface S1 82 83 S S5 S S7 S8

RS-422A ON ON ON ON OFF OFF OFF OFF

RS-423 OFF OFF OFF OFF ON ON ON ON

RS-232 OFF OFF OFF OFF ON ON ON ON
Note

All other switch configurations are illegal.

Cables and Connectors

To install modem cable assemblies propetly, the H349 bulkhead connector
panel with unoccupied slots J12, J13, J14, or J15 should be available. Other-
wise, the cable assembly may be screwed directly to the vertical cabinet mount-
ing rails, selecting a proper location where the EIA spaced holes of the
mounting rails match the holes of the connector assembly.

The KMV11 options come with the following cables and connectors:

KMV11-AA BC55H RS-232 cable assembly

H325 Cable turn-around connector RS-232
KMV11-AE BC55U RS-422 cable assembly

H3251 Cable turn-around connector RS-449
KMV11-AF BC55P RS-423 cable assembly

H3251 Cable turn-around connector RS-449

Before installing the BC55H, BC55U, or BC55P, verify and configure the appro-
priate modem lead jumpers, as listed in Table 26-4.
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FUTURE D

SISV EJEJE LSS5/
§/5/8/5/3, $/5/5/5/8/8/8/ 5 /& /S
IN INJINFIN]ININ CH SR 111
IN CG SQ 110
IN SF 126
Cl SF 112
IN IN|IN|JIN|JIN|]IN|IN| SBB | SRD | 119
IN INJINJIN|JIN]IN|IN| SBA | SSD 118
IN IN|{IN|IN|INJIN|]IN]SCF | SRR | 122
IN | IN RL 140
IN | IN IN IN[INJIN[IN[IN|]IN| CA RS 105
IN | IN INJINJIN]IN|IN DB ST 114
IN | IN INJINJIN]IN]IN DD RT 115
IN | IN LL 141
IN _LIN IN|]IN|[IN]IN|[IN]|SCA | SRS 121
OT NORMALLY INSTALLED
IN{IN ™ 142
IN | IN iN|IN IN|IN ] DA 1T 113
S8 117
SS 116
IN IN|]INJINJIN|[IN]IN| SCB | SCS 121
MAKE BUSY
1 IN | IN IN IN AA 101
2 BA SD 103
3 BB RD 104
5 CB CS 106
6 cC DM 107
7 AB SG 102
8 CF RR 109
20 CD TR 108
22 CE IC 125

BC55D-33

BC55D-33

Once the module has been tested successfully, install modem or null modem
cables as required by the application. Standard modem cables for use with the
KMV11-A are listed below.

Cable
BC05D-25

Description

7.5 meters (25 feet); connects the
modem to 25-pin cinch connector on
the BC55H cable assembly

10 meters (33 feet); connects the
modem to 37-pin cinch connector on
the BC55P cable assembly

10 meters (33 feet); connects the
modem to 37-pin cinch connector on
the BC55U cable assembly
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Chapter 27 = Introduction to Synchronous Communications
Interfaces

Digital offers five different synchronous communications interfaces for inter-
connecting Q-bus systems with other local or remote computer systems.

DEQNA Ethernet Q-bus Network Controller

The DEQNA is a high-performance synchronous communications controller
that connects Q-bus systems to Ethernet local area networks (LANs). It is sup-
ported under DECnet Phase IV software and provides Ethernet data link layer
functions, as well as a portion of the physical channel functions. The DEQNA
allows communications with up to 1,023 addressable devices using direct mem-
ory access (DMA) data transfers at a rate of up to 10 Mbits per second. The
DEQNA supports both 18- and 22-bit Q-bus addressing.

DMV11 Synchronous Controller

The DMV11 is an intelligent synchronous line controller that provides high-
speed communications for Q-bus systems in distributed networks. There are
four DMV11 options supporting four different interfaces — EIA RS-232C, EIA
RS-423A/449, CCITT V.35, and integral modem. Using DMA transfers, the
DMV11 can operate at speeds up to 56 Kbits per second. It implements the
Digital Data Communications Message Protocol (DDCMP) in either point-to-
point or multipoint mode. In multipoint mode, it supports up to 12 tributaries
and one control station. The DMV11 is compatible with Digital’s family of
modems and with Bell 200 series modems or their equivalents.

DPV11 Serial Synchronous Line Interface

The DPV11 is a single-line programmable synchronous interface that provides
local or remote interconnection between Q-bus systems and other computer
systems using either the EIA RS-232C/CCITT V.28 or V.11 intetface. It operates
at speeds of up to 56 Kbits per second at half- or full-duplex with full modem
control. The DPV11 is programmable for either byte-oriented protocols
(DDCMP or BISYNC) or bit-oriented protocols (SDLC or HDLC). It is compati-
ble with Digital’s family of modems and with the Bell 200 series modems or
their equivalents.
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DUV11 Synchronous Line Interface

The DUV11 line interface is a buffered, program-controlled, single-line com-
munications interface used to establish a data communications line between
any Q-bus system and a Bell 200 series synchronous modem or equivalent. The
DUV11 is fully programmable with respect to sync characters, character length,
and parity selection. It provides serial-to-parallel and parallel-to-serial data
communications, buffers TTL-to-EIA and EIA-to-TTL voltage levels, and pro-
vides half- or full-duplex modem control.

KMV11-A Programmable Communications Controller

The KMV11-A is a high-performance direct memory access single-line
programmable communications controller that provides interconnection
between Q-bus systems and other computer systems or devices. It supports the
EIA RS-232C/CCITT V.28, EIARS-422/CCITT V.11, and EIA RS-423/CCITT V.10
interfaces. The KMV11-A uses the Micro/T11 processor to perform user-
defined communications functions and can be programmed to operate in either
synchronous or asynchronous modes. In synchronous mode it is capable of
communications speeds up to 64 Kbits per second. The KMV11-A also provides
full modem support of Digital’s family of modems, the Bell 200 series or
equivalent, and European PPT-approved modems.
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The DEQNA Q-bus data communications controller interfaces Q-bus proces-
sors to the Ethernet local area network.

Specifications
Identification M7504
Size Dual
Power Requirements
DEQNA +5Vdc, 3.5 A (typical)
H4000 Transceiver +12 Vdc, 0.5 A (typical)
Bus Loads
ac 22
dc 0.5
Operating Mode Half-duplex (nonloopback)
Data Format Manchester encoded, serial
Ethernet Data Rate 10 Mbits per second

Note

In addition to the above, the DEQNA meets Ethernet Specifica-
tion, version 2.0, requirements.

Nonstandard Environmental Specifications
Operating Temperature 5°C to 50°C (41°F to 122°F)

Related Documentation

Document Title Order Number
H4000 Ethernet Transceiver Field Maintenance Print Set MP-01369

H4000 Ethernet Transceiver Technical Manual EK-H4000-TM-PRE
The ETHERNET, A Local Area Network, Data Link AAK759A-TK
Layer, and Physical Layer Specifications

Introduction to Local Area Networkes EB-22714-18
DEQNA User’s Guide EK-DEQNA-UG
Ethernet Installation Guide EK-ETHER-IN
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« Configuration

The DEQNA module is configured with three jumpers, W1 through W3. The
location of these jumpers is shown in Figure 28-1.
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Figure 28-1 » DEQNA Jumper Locations
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Device Address Assignment (W1)

Each DEQNA is assigned a block of eight words on the I/O page, used as regis-
ters, and available for user program control. The base address of this 8-word
block is the device address. The DEQNA is factory-contfigured with jumper W1
in the first position, assighing the module a device address of 17774440. If the
module being installed is the second of two DEQNAs installed in the system,
jumper W1 must be removed, thereby assigning the module a device address of
17774460.

Bus Request Hold-off Timer (W2)

With jumper W2 removed the bus request hold-off timer is enabled. This pro-
vides “fair” access to all DMA devices using the Q-bus. The module is shipped
with this jumper removed; it should not be installed except in unusual
circumstances.

Sanity Timer (W3)

Jumper W3 controls the module’s “sanity” timer. The timer is enabled and peri-
odically reset by the host software. If the host fails to reset the timer, causing the
timer to time out, a system reboot is triggered.

The DEQNA is factory-configured with jumper W3 installed, disabling the san-
ity timer. To enable the timer, remove jumper W3.

Cables and Cabinet Kits

The DEQNA physically and electrically connects to the Ethernet Coaxial Cable
via Ethernet transceiver cables (BNE3C or BNEJA series) and an H4000
Ethernet Transceiver or a Local Network Interconnect (DELNI). The trans-
ceiver cable can be a maximum of 45 meters (148 feet) in length for the BNE3x
series cable or 11.25 meters for the BNE4x series cable.

When ordered at the same time as the system in which it is to be installed, the

DEQNA option (model number DEQNA-KP) includes the base module
(M7504), internal cables and the I/O connection panel insert.

When ordered as a system upgrade, the DEQNA option (model number
DEQNA-M) includes the base module only. One of the following cabinet kits
should be chosen for system installation:

CK-DEQNA-KA For use with the BA11-MA(MB) enclosure
CK-DEQNA-KB For use with the BA23 enclosure
CK-DEQNA-KC  For use with the H349 distribution panel
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The multipoint DDCMP-DMV11 Intelligent Communications Synchronous
Line Controller is an interface device which provides high-speed synchronous
communications for distributed networks.

There are four available DMV11 options, as listed in Table 29-1.

Table 29-1 = Available DMV11 Options
Option Interface Line Speed
DMV11-AP EIA RS-232C/CCITT V.28 Up to 19.2 Kbits/s
DMV11-BP CCITT V.35/DDS$ Up to 56 Kbits/s
DMV11-CP Integral modem 56 Kbits/s only

DMV11-FP EIA RS-423A/CCITT V.24 Up to 56 Kbits/s

= Specifications

Identification
-AP, -BP, -FP M8053
-CP M8064

Size Quad

Power Requirements
-AP, -BP, -FP +5 Vdc, at 4.7 A (typical)

+12 Vdc, at 0.380 A (typical)

-CP +5 Vdc, at 4.4 A (typical)

+ 12 Vdc, at 0.260 A (typical)

Note

-12 V (at 250 mA), required by the level conversion logic of both
modules, is generated off the + 12 V by a switching inverter.

Bus Loads
ac 2.0
dc 1.0
Performance
Operating Mode Full- or half-duplex
Data Format Synchronous DDCMP
Data Rates Up to 56 Kbits/s

Tributaries Supported Upto 12
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Nonstandard Environmental
Specifications
Operating Temperature 5°C to 50°C (41°F to 122°F)

Related Documentation

Document Title Order Number
QOMA DMV11 Synchronous Controller User’s Guide EK-DMVQM-UG
QMA DMV11 Synchronous Controller Technical EK-DMVQM-TM
Manual

DMV11 Field Maintenance Print Set MP-00942-00
DMV11 Diagnostic Documentation Kit < ZJ328-RZ
Configuration

The DMV11 is configured by means of four switchpacks on each module.
Figures 29-1 and 29-2 show the locations of these switchpacks for the M8053
and the M8064 modules, respectively.

N~ 1 g ==

e

M8053

E54

M

Figure 29-1 » DMV11 Switch Locations (M8053 Module)
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Figure 29-2 « DMV'11 Switch Locations (M8064 Module)

Device Address

Four contiguous 16-bit control and status registers are used for software control
of the DMV11. The device address is the address assigned to the first of these
registers. The DMV11 device address should be selected from the floating
address space (160010 through 163776) and is configured by means of the
address-selection switchpacks on the module, as shown in Figure 29-3. The
M8053 device address is configured using switches E53-S1 through E53-S8,
E54-S1, and E54-S2; the M8064 device address is configured using switches
E58-S1 through E58-S8, E59-S1, and E59-S2.

A switch in the ON position encodes a logical 1 in the corresponding address
bit; a switch in the OFF position encodes a logical 0.
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MSB LSB
15|14 ] 13 12|11|10|9|8l7l6l5 4|32 1 0

1] 1] 1 fe——MB053 E53 MBOS4 E 58— \gosa | 0| 0 | ©

E54
T MBos4
b 0] Tese |

SWITCH
NUMBER

DEVICE
ADDRESS
ON 760020

ON 760040

ON | ON 760060
ON 760100
ON 760;00
ON | ON 760300
ON 76(;;00
ON ON 766;‘;00
ON | ON 76(.’;500
ON| ON{ ON 76(';;00
ON 761;00
ON 762‘(;00

ON | ON 763000

ON 764000

NOTE: SWITCH ON RESPONDS TO LOGICAL ONE ON THE BUS

Figure 29-3 * DMV11 Device Address Selection

Interrupt Vector Address

The DMV11 interrupt vector address should be selected from the floating vec-
tor space (300 through 774), and is configured by means of the address selec-
tion switchpack on the module, as shown in Figure 29-4. The M8053 vector
address is configured using switches E54-S3 through E54-S8; the M8064 vector
address is configured using switches E59-S3 through E59-S8.

A switch in the ON position encodes a logical 1 in the corresponding address
bit; a switch in the OFF position encodes a logical 0.
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MSB LSB

15|14 1131211 ]|10] 9 B|7l6|5|4|3 2 {1 0

MB8053 E54
' M8064 E59 ’ |

SWITCH VECTOR
NumpeR | S8 S7[S6 S5 S4| S8 ADDRESS
oN | on 300

ON | ON ON 310

ON | oN ON 320

oN | oN on | on 330

oN | ON | oN 340

on | on | on ON as0

on | on|on {on 360
on{on]oN|on|on 370

ON 400

ON ON 500

on | on 600

on | on | oN 700

NOTE: SWITCH ON PRODUCES LOGICAL ONE ON BUS
Figure 29-4 » DMV11 Vector Address Selection

Tributary Address

The DMV11 can be used in either point-to-point or multipoint applications. In
multipoint applications, each tributary has a unique address that is either
assigned by the software or set in the hardware using the address register
switchpack. On the M8053 module, this is switchpack E113; on the M8064, it
is switchpack E119 (see Figure 29-1).

A switch in the OFF position encodes a 1 in the corresponding bit position of
the address register. Any nonzero 8-bit number can be selected as long as it is
unique within the network. If the tributary address is to be assigned by the soft-
ware, the address register switchpack should be set to 0.

Switch-Selectable Features

Switchpacks E107 (on the M8053) and E101 (on the M8064) are used to select
other optional features, as shown in Figure 29-5 and discussed in the following
subsections.
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AUTO  UNIT
HIGH MODE REMOTE ANSWER NUMBER
SPEED LOAD FOR
DETECT  pOWER BOOTING
ENABLE ON
BOOT
ENABLE
E107 (M8064)
E101 (M8053)
ZERO = "ON

*NOT USED ON M8064

MODE
ENABLE

Figure 29-5 « DMV11 Switch-selectable Features

= MODE OF OPERATION
If switch 1 is set to the OFF position, the DMV11’s mode of operation is estab-
lished from switches 6 through 8 (as shown in Table 29-2) when the device is
initialized. If switch 1 is set to ON, the mode of operation must be selected by

the software.
Table 29-2 = DMV11 Mode Switch Settings

Switch Settings DMCl11Line Network

6 7 8 Line Mode = Compatible Configuration

ON ON ON  Halfduplex Yes Point-to-point

OFF ON ON Fullduplex Yes Point-to-point

ON OFF ON Half-duplex No Point-to-point

OFF OFF ON  Full-duplex No Point-to-point

ON ON OFF Halfduplex n/a Multipoint control
station

OFF ON OFF Fullduplex n/a Multipoint control
station

ON OFF OFF Half-duplex n/a Multipoint tribu-
tary station

OFF OFF OFF Full-duplex n/a Multipoint tribu-

tary station
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= BOOT UNIT NUMBER

If two DMV11s are installed on the same Q-bus, switch 2 selects which of the
two units is to perform a remote boot. When the switch is in the ON position,
unit 0 is selected; when it is in the OFF position, unit 1 is selected.

AUTOANSWER

When switch 3 is in the OFF position, the autoanswer feature of the DMV11 is
enabled. This causes the DMV11 to assert DTR and wait for the modem ready
signal (DSR). DSR is the indication that a call has been established. If a valid
DDCMP message is not received within 30 seconds after a connection is
established, DTR is dropped and the phone line is hung up. This sequence pet-
mits the DMV11 to automatically answer all incoming calls to the computer.

POWERON BOOT ENABLE

When switch 4 is in the OFF position, the poweron boot feature is enabled at
the remote/tributary station. The node that is to receive the boot requests the
host station to start the primary MOP boot procedure. The boot request is sent
out when the first poll message is complete following the remote station’s
powerup sequence.

REMOTE LOAD DETECT ENABLE

When switch 5 is in the OFF position, the remote load detect boot feature is
enabled at the remote/tributary station. The host node starts the booting
sequence by sending the primary MOP boot procedures.

HIGH-SPEED SWITCH

When switch 9 is in the OFF position, the baud rate of the DMV11 is set to “high
speed” — 19,200 bits per second or greater. When the switch is in the ON posi-
tion, the baud rate must be lower than 19,200 bits per second.

Note
Switch 9 is always in the OFF position on the M8064 module.

INTERFACE SELECT SWITCH

When switch 10 is in the ON position, the CCITT V.35 modem intetface is
selected. When the switch is in the OFF position, the EIA RS-232C or RS-423A
modem interfaces are selected.

Note
Switch 10 is not used on the M8064 module.
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Cables and Cabinet Kits

The following external cables are recommended for use with the various
DMV11 options:
DMV11-AP BC22E fully shielded 16-connector asynchronous modem

cable with one male and one female RS-232 connector

or
BC22F fully shielded 25-conductor EIA cable with one
male and one female RS-232 connector

DMV11-BP BCI17E 26-conductor, fully shielded V.35 modem cable
assembly with one 34-position male and one 37-position
female D-subminiature connector®

DMV11-CP BC55S integral modem interface cable
or
BC55T integral modem interface cablet
DMV11-FP BC55D external cable

* The BC17E external cable is included with the DMV11-BP option.

+ To connect the BC55S or BC55T to the older BC55M or BC55N cables, BC56A/B/C/D
adapter cables are available.

When ordered at the same time as the system in which they are to be installed,

the DMV11 options include the base module (M8053 or M8064), internal

cables, and the I/O connection panel insert.

When ordered as a system upgrade, the various options include the base mod-

ule only. One of the following cabinet kits should be chosen for system

installation:

DMV11-AP (Upgrade model number DMV11-M)

CK-DMV11-AA  For use with the BA11-MA(MB) enclosure

CK-DMV11-AB  For use with the BA23 enclosure

CK-DMV11-AC  For use with the H349 distribution panel

CK-DMV11-A2  For use with CPUs that do not have an I/O connection
panel. Kit contains a 25-ft cable that connects the
DMV11-M module to an external device.

DMV11-BP (Upgrade model number DMV11-N)

CK-DMV11-BA  For use with the BA11-MA(MB) enclosure®

CK-DMV11-BB  For use with the BA23 enclosure*

CK-DMV11-BC  For use with the H349 distribution panel*

CK-DMV11-B3 For use with CPUs that do not have an /O connection
panel. Kit contains a 25-ft cable that connects the
DMV11-M module to an external device.
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DMV11-CP (Upgrade model number DMV11-N)

CK-DMV11-CA  For use with the BA11-MA(MB) enclosure

CK-DMV11-CB  For use with the BA23 enclosure

CK-DMV11-CC  For use with the H349 distribution panel

CK-DMV11-C3  For use with CPUs that do not have an I/O connection
panel. Kit contains a 25-ft cable that connects the
DMV11-M module to an external device.

DMV11-FP (Upgrade model number DMV11-M)

CK-DMV11-FA For use with the BA11-MA(MB) enclosure

CK-DMV11-FB  For use with the BA23 enclosure

CK-DMV11-FC  For use with the H349 distribution panel

CK-DMV11-F3 For use with CPUs that do not have an 1/O connection
panel. Kit contains a 25-ft cable that connects the
DMV11-M module to an external device.

* These cabinet kits include the BC17E V.35 modem cable.
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The DPV11 is a serial synchronous line interface for connecting a Q-bus to a
serial synchronous modem that is compatible with EIA RS-232C interface stand-
ards, as well as EIA RS-423A and EIA RS-422A electrical standards.

Specifications
Identification M8020
Size Dual
Power Requirements +5V, 1.2 A (maximum),
0.92 A (typical)
+12V,0.30 A (maximum),
0.15 A (typical)
Bus Loads
ac 1.0
dc 1.0
Performance
Operating Mode Full- or half-duplex
Data format Synchronous BISYNC, DDCMP, and
SDLC
Character size ' Program-selectable (5-8 bits with char-
acter-oriented protocols and 108 bits
with bit-oriented protocols)
Maximum configuration 16 DPV11 modules per Q-bus
Maximum distance 15 m (50 ft) for RS-232C; 61 m (200 ft)
for RS-423A/RS-422A. (Distance is
directly dependent on speed, and 200
ft is a suggested average. See RS-449
specifications for details.)
Maximum serial data rates 56 Kbits per second. (Can be less

due to software and memory refresh
limitations.)
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Related Documentation

Document Title Order Number
DPV11-DA Configuration Guide EK-DPV11-CG
DPV11 Synchronous Interface User’s Guide EK-DPV11-UG
DPV11 Technical Manual EK-DPVI11-TM
DPV11 Field Maintenance Print Set MP-00919-00
DPV11 Diagnostic Documentation Kit ZJ314-RZ
Commaunications Mint-reference Guide EK-CMINI-RM
Configuration

The DPV11 is configured by inserting or removing jumpers so that the module
will function properly within the system. The locations of the jumpers are
shown in Figure 30-1. The standard factory configuration is RS-423A-compati-
ble, while the alternate configuration suggested throughout the text is typically
RS-422A-compatible.
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Figure 30-1 ® DPV11 Jumper Locations
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Device Address

The five registers used in the DPV11 are listed in Table 30-1. The device address
is that address assigned to the receiver control and status register. The DPV11
device address should be selected from the range between 160000 and 177770,
and is configured using jumper pins W29 through W39. Any jumper connected
to pin W29 (ground) is decoded as a logical 1 in the corresponding address bit.
The bit assignments for the jumpers are shown in Figure 30-2.

The DPV11 is factory-configured with a device address of 160010.

Table 30-1 = DPV11 Standard Addresses

Description Mnemonic Status Address
Registers:
Receive Control and Status RXCSR R/W 160010
Receive Data and Status RDSR RO 160012

Parameter Control Sync/Address RCSAR WO 160012
Parameter Control/Char Length PCSCR R/W 160014

Transmit Data and Status TDSR R/W 160016
Interrupt Vectors:
Break 300

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 BDAL
BIT
1I‘|‘| I | | l [ I I I | |°I°I°|Posmons

moom 4L b b

CONFIGURATION ©0 0 0 0 0 0 0 0

e P

W31 W30 W36 W33 W32 W33 W38 W37 W34 W35

TO DECODE A 1, CONNECT THE DESIGNATED PIN TO PIN 29 (GND)

Figure 30-2 » DPV11 Device Address Selection

Interrupt Vector Address

The DPV11 interrupt vector address can be selected in the range of 300 to 760,
and is configured using jumper pins W40 through W46. Any jumper connected
to pin W46 (ground) is decoded as a logical 1 in the corresponding address bit.
The bit assignments for the jumpers are shown in Figure 30-3.



305

The DPV11 is factory-configured for a vector address of 300.

15 14 13 1211 10 09 08 07 06 05 04- 03 02 01 00 BDAL

Lefefelefofefof T T T 1§ folofolomons
b

FACTORY o 1 1 0 0 O
CONFIGURATION
. W43 W42 WAT1W40 W44 W45

TO DECODE A 1, CONNECT THE DESIGNATED PIN TO PIN W46 (GND)
Figure 30-3 » DPV11 Vector Address Selection

Driver Attenuation Jumper

The DPV11 is shipped with a jumper installed between pins W1 and W2. This
bypasses the attenuation resistor of the terminal timing driver. This jumper
must be removed for certain modems to operate propetly.

Interface Selection Jumpers

Jumpers W3 through W11 are the interface selection jumpers. They are used to
alter certain input signals according to the interface used. The configuration of
these jumpers is listed in Table 30-2.

Table 30-2 » DPV11 Interface Selection Jumpers

Jumper Connection  Input Signals Description

W5 to W6* SQ/TM (PCSCRbit 5)  Signal quality

W7 to W6 SQ/TM (PCSCRbit 5) Test mode

W10 to W9 DM (DSR) Data mode return (RS-4224)
W3 to W4* SF/RL (RXCSRbit 0)  Select frequency

W5 to W3 SF/RL (RXCSRbit 0)  Remote loopback

W8 to W9* Local loopback Local loopback

W8 to W11 Local loopback Local loopback (alternate pin)

* Factory configuration
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Receiver Termination Jumpers

Jumpers W12 through W17 are used to connect terminating resistors for RS-
422A compatibility, as listed in Table 30-3. The DPV11 is factory-configured
with none of these jumpers installed.

Table 30-3 = DPV11 Receiver Termination Jumpers

Jumper Connection  Description

W12 to W13 Receive data
W14 to W15 Send timing
W16 to W17 Receive timing
Clock Jumpers

Jumpers W18 through W23 are used to configure the clock, as shown in Table
304.

‘Table 30-4 = DPV11 Clock Jumpers
Jumper Connection  Description
W20 to W18* Sets the NULL MODEM CILK to 2 kHz
W21 to W18 Sets the NULL MODEM CLK to 50 kHz
W19 to W21 Enable clock (always installed except for factory
W22 to W23 testing)
* Factory configuration
Data Set Jumpers

Jumpers W24 to W28 are used to connect the data set change (DSCNG) flip-
flop to the respective modem status signal for transition detection, as shown in
Table 30-5. W26 is input to the DSCNG flip-flop.

Table 30-5 * DPV11 Data Set Jumpers
Jumper Connection = Modem Status Signal

W26 to W24* Data Mode (DSR)

W26 to W25* Clear to Send

W26 to W27* Incoming Call

W26 to W28* Receiver Read (Carrier Detect)

* Factory configuration
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= Cables and Cabinet Kits

The following external cable is recommended for use with the DPV11 module:

BC26L Modem cable with 40-pin Berg connector on one end and
a male RS-232 connector on the other end; available in
25-ft (7.62-m) and 50-ft (15.24-m) lengths

When ordered at the same time as the system in which it is to be installed, the
DPV11 option (model number DPV11-AP) includes the base module (M8020),
internal cables, and the /O connection panel insert.

When ordered as a system upgrade, the DPV11 option (model number DPV11-
M) includes the base module only. One of the following cabinet kits should be
chosen for system installation:

CK-DPV11-AA  For use with the BA11-MA(MB) enclosure

CK-DPV11-AB For use with the BA23 enclosure

CK-DPV11-AC  For use with the H349 distribution panel

CK-DPV11-A3 For use with CPUs that do not have an I/O connection
panel. Kit contains a 25-ft cable that connects the
DPV11-M module to an external device.
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The DUV11 line interface is a program-controlled communications interface
that provides a single synchronous, asynchronous, or isochronous serial data
channel for Q-bus systems.

Specifications
Identification M7951
Size Quad
Power Requirements +5 Vdc 5% at 1.2 A (typical)
+12 Vdc =3% at 0.45 A (typical)

Bus Loads

ac 39

dc 1.0
Related Documentation
Document Title Order Number
DUV11 Line Interface User’s Manual EK-DUV11-OP
DUV11 Line Interface Technical Manual EK-DUV11-TM
DUV11 Field Maintenance Print Set MP-00297-00
DUV11-DA Diagnostic Documentation Kit ZJ237-RZ
Communications Mini-reference Guide EK-CMINI-RM
Configuration

The DUV11 module contains four sets of switches used to select the device
address, interrupt vector address, and various special control functions. The
locations of these switches are shown in Figure 31-1.
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CARRIER DATA SET RDY

SERIAL DATA OUT CLR TO SEND
SERIAL DATA IN RING
OPTION
SWITCHES
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[~~~ TRANSMITTER

CHIP

\ RECEIVER
E39
E38

1 e r
/7

ADDRESS/VECTOR
ROCKER SWITCHES

Figure 31-1 » DUV11 Switch Locations

Device Address

The DUV11 is software-controlled by means of five device registers, listed in
Table 31-1. The device address is the address assigned to the first of these regis-
ters. Electrically, the DUV11 can have any device address in the range 160000 to
177760. However, Digital software requires that the device address fall within
the floating address space of 160010 to 163776. If an address is selected that
falls outside the floating address range, the software must be modified
accordingly.

The DUV11 device address is configured with switches 1 through 8 of
switchpack E38 and switches 1 and 2 of switchpack E39, as shown in Figure
31-2, The device address is factory-configured to 160010 to facilitate manufac-

turing testing.
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Table 31-1 » DUV11 Factory-Configured Addresses

Description Mnemonic  Status Address
Registers:
Receiver Status RXCSR R/W 160010
Receiver Data Buffer* RXDBUF R-O 160013
Parameter Status*® PARCSR W0 160012
Transmitter Status TXCSR R/W 160014
Transmitter Data Buffer =~ TXDBUF W-0O 160016
Interrupt Vectors:
Done DONE 440

* Dual-purpose read or write register (byte-addressable)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 0O

[T T To o o oo o o o o] ] | |x
B
1 RXD BUF
OFF OFF OFF OFF OFF OFF OFF OFF OFF ON PAR CSR
TXD BUF
O O O O O
SWITCHNO. 1 2 3 4 5 6 7 8 1 1 TXCSR
TXDBUF
N v A R
E38 SWITCH E39
LOGICAL 1 = ON SWITCH

LOGICAL 0 = OFF
FACTORY ADDRESS 1600

Figure 31-2 = Device Address Selection
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Interrupt Vector Address

The DUV11 interrupt vector address is configured using switches 3 through 8 of
switchpack E39, as shown in Figure 31-3. Vectors can be assigned anywhere in
the range of 000 to 774. Digital software, however, requires the vector address
to be in the floating vector space, from 300 to 774. If an address is selected that
falls outside this range, the software must be modified accordingly.

The DUV11 is factory-configured for a vector address of 440.

15 14 13 12 11 10 09 08 07 06 05 04 03 02 Ot 00
|0|0|0JOLOIOIOII|0|0|1IOIO|X-|70JOI
I—ORCVR

ON OFF OFF ON OFF OFF

l 1 XMTR
SWITCHNO. 3 4 5 6 7 8
LOGICAL 1 = ON N P
LOGICAL 0 = OFF M
FACTORY ADDRESS 440 E39 SWITCH

Figure 31-3 ® DUV11 Interrupt Vector Selection

Option Switches

The DUV11 can be configured for vatious optional control functions by using
switches 1 through 8 of ES5. The detailed operation of these switches is listed in
Table 31-2.
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Table 31-2 = DUV11 Option Switch Assignments

Switch Function

E55-1 Optional Clear — Switch ON enables CLR OPT, which is
used to clear RXCSR bits 3, 2, and 1.

E55-2 Secondary Transmit — Switch ON enables secondary data
channel between the modem and DUV11.

E55-3 Secondary Receive— Switch ON enables secondary data
channel between the modem and DUV11.

E55-4 Sync Characters— Switch ON enables the receiver to syn-

chronize internally upon receiving one sync character. Two
sync characters are required when the switch is OFF (the

normal condition).

E55-5 Special Feature— Switch ON allows external clock to be
internally generated; used when a modem is not being uti-
lized.

E55-6 Special Feature —Optional feature is switched ON for
program control of data rate selection.

E55-7 Maintenance Clock — Switch ON enables the clock that is
used for maintenance purposes only.

E55-8 Not used.

Cables

The following external cable is recommended for use with the DUV11 module:

BCO5C Round, 25-conductor cable with a male RS-232 connector

on one end and a H856 mating connector on the other
end
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Chapter 32 = Introduction to Analog Interfaces

Digital offers three options for interfacing analog instrumentation to Q-bus
systems.

* AAV11-C digital-to-analog output board, with four individually addressable
digital-to-analog converters (DACs).

» ADV11-C analog-to-digital input board, with 16 single-ended or 8 differential
analog input channels.

* AXV11-C analog input/output board with 16 single-ended or 8 differential
input channels and two digital-to-analog output converters.

These three options have the following features in common:

= 12-bit digital resolution

= Selectable unipolar or bipolar I/O, with unipolar voltages ranging from 0 Vdc
to 10 Vdc and bipolar voltages ranging from — 10 Vdc to + 10 Vdc

* Selectable output data notation of binary, offset binaty, or 2’s complement
format

» Programmable input gain of 1, 2, 4, or 8

* 16-bit Q-bus addressing support

= Ability to start analog-to-digital conversions either under program control, by
an external trigger, or by a realtime clock (such as the KWV11-C)

The KWV11-Cis a realtime clock that can be programmed to count from one of
five crystal-controlled frequencies, from an external input frequency or event,
or from a line frequency clock on the Q-bus. It also has two Schmitt triggers
that can be set to operate at any level between = 12 V on either the positive or
negative slope of an external input signal. In response to external events, the
Schmitt triggers can be used to start the clock, start analog-to-digital conver-
sions in one of the analog input boards, or generate program interrupts to the
processor.
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The AAV11-C is a dual-height, multichannel analog output board designed to
interface analog instrumentation to the Q-bus.

Specifications

Identification A6006

Size Dual

Power Requirements +50V 5% at25A

Bus Loads

ac 09
dec 1.0

D/A Resolution 12-bit

Number of D/A Converters 4

Digital Input 12-bits (binary encoded for unipolar
output; offset binary for bipolar mode)

Digital Storage Four separate read/write DAC registers
for word or byte storage

Analog Output Voltage +10V@ 10mA
0Vto10V@ 10 mA

Gain Accuracy Adjustable to (-) full-scale value

Gain Drift +30 PPM per °C, maximum

Offset Drift + 15 PPM per °C, maximum

Offset Error Adjustable to zero

Linearity (0-10 V) +Y%; LSB; = 1.2 mV at full-scale range

Differential Linearity + 1%, LSB

Output Impedance 05Q

Output Current 10 mA @ 10 V minimum

Settling Time 6 us to 0.1% for a 20 V p-p output
change

I/O Connector 20 pins; 3M no. 3421-7020
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Related Documentation

Document Title Order Number
LSI-11 Analog System User’s Guide EK-AXV11-UG
AAV11-C Field Maintenance Print Set MP-01294-00
AAV11 Diagnostic Documentation Kit ZJ248-RZ
Configuration

The physical layout of the AAV11-C is shown in Figure 33-1. The AAV11-C has
switches and two jumpers to configure the device address. The board also has
jumpers to select the output voltage range for unipolar and bipolar operation.

Device Address

The AAV11-C has four addressable read/write registers. Each register is used by
one of four digital-to-analog converters and can be addressed as one word or
two bytes. The AAV11-C device address is the /O address assigned to the first of
four DAC registers. The user configures the device address via a switchpack (for
address bits DAL <3:10>>) and two jumpers (for bits <11:12>). A switch in
the ON position (or a jumper installed) encodes a logical 0 in the corresponding
address bit; a switch in the OFF position (or a jumper removed) encodes a logi-
cal 1.

The device address can range from 160000 to 177770 in increments of 10. The
device address is factory-configured at 170440, as shown in Figure 33-2.
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Figure 33-1 = AAV11-C Physical Layout
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16 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 BDAL
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Figure 33-2 = Selecting AAV11-C Device Address
Output Voltage Range Selection

Each DAC on the AAV11-C has separate voltage range jumpers. These jumpers
are found above their corresponding D/A converter IC on the printed circuit
board (see Figure 33-1). When sent from the factory, the AAV11-C has a voltage
range selected for all four DACs of bipolar =10 V. Table 33-1 shows which
jumpers to install to select the output voltage range. The output of the board
can be configured for either straight binary notation for unipolar operation or
offset binary notation for bipolar operation. The expected output values are
shown in Table 33-1.

Table 33-1 = AAV11-C Output Voltage Range Jumpers

Output Input
Voltage Install Code Output
Polarity =~ Range Jumpers  Notation (Octal) Value

Unipolar 0to +10V AtoC Binary 000000 + full scale

007777 oV
Bipolar +10V  AtoB; Offset 000000 + full scale
D binary 004000 OV

007777 —full scale
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= Interfacing to the AAV11-C

Figure 33-1 shows the location of the connectors on the AAV11-C. DAC inputs
and control signal inputs enter the board via the Q-bus connectors. Analog out-
put voltages and digital control signals leave the board via the top edge connec-
tor J1. Each DAC has one output and a corresponding analog ground pin. The
four least significant bits of DAC D (D00, D01, D02, and D03) are used for
control signals to an analog device. These four bits are TTL-compatible.

Figure 33-3 shows how the AAV11-C is connected to a device that uses differen-
tial analog inputs and one control input. Both the AAV11-C and the analog
device must be set up for electrical compatibility. The device manual should
define which pins to attach to the AAV11-C control bits. The software enables or
disables the control bits.

Note

The AAV11-C is available as an add-on option for installation by
technically experienced customers. It is compatible with the sys-
tem backplane but is not installed in a Digital manufacturing facil-
ity. The AAV11-C option does not include an I/0 Connection panel
insert, not does it qualify for use in an FCC Class A system.

AAVI1-C ANALOG INSTRUMENT
— | pacaout N9 o XIN| s
ANALOG GROUND (PIN20) ! | < XRETURN| | Xo
| \l,’ Ay
DIFFERENTIAL
INPUTS
DAC B (PIN 17) o YIN
26-PIN ANALOG GROUND PIN18) | | o<’y reTurn| 1* Y
CONNECTOR ) - °
DAC D DOO H (PIN 1
N D ZINI  \NTENSITY CONTROL
DGND (PIN 2)
| FH— 1 [ ZRETURN

Figure 33-3 » Connecting AAV11-C to a Differential Input Device
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The ADV11-C is a Q-bus analog input printed circuit board that performs ana-

log-to-digital conversions.

Specifications
Identification A8000
Size Dual
Power Requirements +50V 5% at2.0A
Bus Loads
ac 1.3
dc 1.0
1/0 Connector 26 pins; 3M no. 3399-7026
Inputs
Number of Analog Inputs Eight channels using differential
inputs