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PREFACE

This manual provides the user with
configuration, system architecture and
programming information for the SBC-11/21.
The configuration requirements are described
in Chapter 2 and the system architecture is
presented in Chapter 5. The programming
techniques are described in Chapter 6 and
the instruction set is listed in Chapter 7.
The operational theory 1is presented in
Chapter 8 and the schematics are in Appendix
E. The Macro-ODT option is described in
Chapter 4 and the listing is in Appendix D.
Options for use on the LSI-11 bus are listed
in Chapter 3 and the module bus requirements
are described in Chapter 9. An example of
software development is covered by Appendix
C. Appendix A summarizes the instruction
timing and Appendix B compares the SBC-11/21
to other LSI-11 microprocessors.

NOTE

This manual is to be used only for the
SBC-11/21 module, M8063 Revision C. This
revision can be identified by the circuit
board #501448C located on the module as
described in Figure 1-1.






CHAPTER 1
INTRODUCTION

1.0 GENERAL

The KXT11-AA (M8063) module is shown in Figure 1-1 and designated
as the SBC-11/21 single board computer. It is a complete computer
system on an 8.5 X 5.2 inch printed circuit board that executes
the well known PDP-11 instruction set (see Appendix B). The
SBC-11/21 module contains 4 Kb of RAM, sockets for up to 32 Kb of
PROM or additional RAM, two serial I/O lines, 24 lines of parallel
1/0 and a 50 Hz, 60 Hz or 800 Hz real time clock. In addition, the
SBC-11/21 is equipped with a complete LSI-11 bus interface which
enables it to communicate with most of DIGITAL's large family of
modules (see Chapter 3) as described in the Microcomputer
Interfaces and Microcomputers and Memories handbooks.

The SBC-11/21 features the following:
o A powerful processor running the PDP-11 instruction set.

o] Direct addressing of 32K, 16-bit words, or 64K 8-bit
bytes (K = 1024).

o Efficient processing of 8-bit characters without the need
to rotate, swap or mask.

o On-board 4K bytes of static read/write memory.

o Sockets for up to 32K bytes of PROM, jumper configurable
for a wide range of memory types from several vendors.
Additional RAM can also be installed in these sockets.

o Hardware memory stack for handling structured data,
subroutines, and interrupts.

o] Direct-memory access for high-data-rate devices inherent
in the bus architecture.

o] Eight general-purpose registers that are available for
data storage, pointers and accumulators; two are
dedicated: SP and PC.

o) Fast on-board bus for high throughput when external
memory access is not required.

o LLSI-11 bus structure that provides position-dependent
priority as peripheral device interfaces are connected to
the 1/0 bus.

o Fast interrupt response without device polling.

o]

A powerful and convenient set of programming



instructions.

Two serial I/O interfaces, compatible with EIA RS-232C
and EIA RS-423, with software programmable baud rates
over the range of 300 to 38,400 baud.

One parallel I/O interface, with two bidirectional 8-bit
input/output ports, and one 8-bit control port.

Real-time clock which can be set by the user to 50 Hz, 60
Hz or 800 Hz.

Many jumper-configurable operating modes, including four
different memory maps, exception handling, start and
restart address, parallel 1I/0 configurations, and
real-time clock frequency.

Optional PROM resident Macro-ODT containing module
diagnostics, bootstrap programs for mass storage devices
(TU58, RX02 and RX02), console communications and on-line
debugging facility.

1.1 SPECIFICATIONS
The SBC-11/21 module specifications are described below:
1.1.1 Physical
Height 13.2 cm (5.2 in)
Length 22.8 cm (8.9 in)
(includes module handle)
Width 1.27 cm (0.5 in)
Weight 360 gm (12 oz) max
1.1.2 Power Requirements

Power Supply:

+5.0 V + 5% 2.5 A (Typical)
2.8 A (Maximum)

+12.0 V + 5% 60 mA (typical) used by on-board
circuitry

1.1 A (Maximum) includes current
supplied to outside world

through pin 10 of the serial I/0
connector

Battery Backup:
+5.0 V + 5% 170 mA (Typical)

260 mA (Maximum)

1-2
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NOTE
The +12.0 V typical current is measured
with no connections at pin 10 of the
serial I/0 connectors (fused line).

1.1.3 Bus Loading
A.C. Loads 2.4
D.C. Loads 1.0
1.1.4 Environmental
Temperature:
Storage -40° to gs° C (540 to 150° F)
Operating 5° to 60° C (417 to 140~ F)
NOTE

The module must be brought into the
operating temperature environment and
allowed to stabilize before operating.

Relative Humidity:

Storage 10% to 90% (no condensation)

Operating 10% to 90% (no condensation)
Altitude:

Storage Up to 15 Km (50,000 ft)

Operating Up to 15 Km (50,000 ft)

(90 mm mercury minimum)

NOTE
Dera%g the magimum operating temperature
by 1 C (1.8° F) for each 300 m (1000
ft) of altitude above 2.4 Km (8000 ft).

Environment: Air must be non-caustic.
Airflow: (operating)

Adequate airflow must be provided to limit the inlet to outlet
temperature rise across the module to 5° ¢ (9° F) when the inlet
temperature is 60° C (140° F). For operation below 55° c (131°
F), airflow must be provided to 1limit the 4inlet to outlet
temperature rise across the module to 10° C (18 F) maximum.

NOTE
These are design limits. Lower
temperature limits will serve to
increase the life of the product.



1.2 BACKPLANE PIN UTILIZATION

Backplane pin connections for the SBC-11/21 module are listed in
Table 1-1. The table also includes pin utilization and signal
names unique to the SBC-11/21 module and a list of standard LSI-11
bus backplane names associated with each pin. Note that although
the signal names may differ, the module is completely LSI-11 bus
compatible, with the exception of bus refresh transaction (BREF),
not performed by the SBC-11/21. Signals STOP L, SRUN L, and START
L are not used on the LSI-11 bus. These are TTL level signals
unique to the SBC-11/21.

Table 1-1 SBC-11/21 Module Backplane Pin Utilization

Side 1 (Component Side)

Backplane SBC-11/21 LSI-11 Bus
Pin Signal Function Signal Name
AAl Bus terminator BIRQS5 L
AB1l Bus terminator BIRQ6 L
ACl Bus terminator BDALl16 L
AD1 Bus terminator BDAL17 L
AE1l STOP L SSPARE1
AF1 SRUN L SSPARE?2
AH1 Not connected SSPARE3
AJl GND GND

AK1l Not connected MSPAREA
ALl GND MSPAREA
AM1 GND GND

AN1 BDMR L BDMR L
AP1 BHALT L BHALT L
AR1 Bus terminator BREF L
AS1 Not connected +12B

AT1 GND GND

AUl Not connected PSPARE1
AV1 +5 VB (battery) +5B

BAl BDCOK H BDCOK H
BB1 BPOK H BPOK H
BC1l Bus terminator SSPARE4
BD1 Bus terminator SSPARES
BE1l Bus terminator SSPAREG
BF1 Bus terminator SSPARE7
BH1 START L SSPARES
BJ1 GND

BK1 Not connected MSPAREB
BL1 Not connected MSPAREB
BM1 GND

BN1 BSACK L BSACK L
BP1 Bus terminator BIRQ7 L
BR1 BEVNT L BEVNT L
BS1 Not connected +12B

BT1 GND GND

BU1 Not connected PSPARE?2
BV1 +5 Vv +5 V



Table 1-1 SBC-11/21 Module Backplane Pin Utilization (Cont)

Side 2 (Solder Side)

Backplane SBC-11/21 LSI-11 Bus
Pin Signal Function Signal Name
AA2 +5 Vv +5 V
AB2 Not connected -12 Vv
AC2 GND GND
AD2 +12 V +12 V
AE2 BDOUT L BDOUT L
AF2 BRPLY L BRPLY L
AH2 BDIN L BDIN L
AJ2 BSYNC L BSYNC L
AK2 BWTBT L BWTBT L
AL?2 BIRQ4 L BIRQ4 L
AM2 Not connected BIRKI L
AN2 BIAKO L BIAKO L
AP2 BBS7 L BBS7 L
AR2 Not connected BDMGI L
AS2 BDMGO L BDMGO L
AT2 BINIT L BINIT L
AU2 BDALO L BDALO L
AV2 BDAL1 L BDALL1l L
BA2 +5 V +5 VvV
BB2 Not connected -12 Vv
BC2 GND GND
BD2 +12 V +12 V
BE2 BDAL2 L BDAL2 L
BF2 BDAL3 L BDAL3 L
BH2 BDAL4 L BDAL4 L
BJ2 BDALS L BDALS L
BK2 BDAL6 L BDAL6 L
BL2 BDAL7 L BDAL7 L
BM2 BDALS8 L BDAL8 L
BN 2 BDALY9 L BDALY9 L
BP2 BDAL10 L BDAL10 L
BR2 BDAL1l L BDAL11l L
BS2 BDAL12 L BDAL12 L
BT?2 BDAL13 L BDAL13 L
BU2 BDALl1l4 L BDALl14 L
BV2 BDAL1S L BDAL1S L
1.3 RELATED HARDWARE MANUALS

The primary reference document for the SBC-11/21 is this volume. A
considgrable amount of useful information about other LSI-11 bus
compatible products may be found in the following publications.



Title Document No.

Microcomputers and Memories Handbook, 1981 Edition EB-18451-20
Microcomputer Interfaces Handbook, 1980 Edition EB-20175-20
PDP-11 Bus Handbook, 1979 Edition EB-17525-20

These documents can be ordered from:

Digital Equipment Corporation
444 Whitney St.
Northboro, MA 01532

Attention: Printing and Circulation
Mail Station NR-2/W3






CHAPTER 2
INSTALLATION

2.0 GENERAL
The installation procedure for the SBC-11/21 single-board computer
module must include the following.

NOTE
1t is best to 1leave the factory
configuration undisturbed until module
performance has been verified.

o Install jumpers to select operational features.

o) Select and mount an LSI-11 bus-structured backplane and
add any required LSI-11 bus options.

o Select and connect an appropriate power supply.

0 Provide appropriate cables to connect external devices to
the serial and parallel I/O interfaces.

o Verify operation of the module.
These items are discussed in detail in this chapter.

2.1 SELECTING OPERATIONAL FEATURES

The module has 66 wirewrap pins for the users to configure the
module for the operating modes necessary to meet their
requirements., This is accomplished by either installing or
removing jumper wires between the wirewrap pins. The locations and
numerical identification of the wirewrap pins are shown in Figure
2-1. The wirewrap pins and their functions are listed in Table
2-1, by the features they support. The selectable features are
Battery Backup, Power Up, Starting Address, Interrupts, Parallel
1/0 Buffering and Memory maps. Detailed requirements for each of
these configurations are described in the following paragraphs.
The standard factory configuration is described in Table 2-2.

2.1.1 Battery Backup

The user can select the Battery Backup mode to maintain a +5 Vdc
battery supply to the 4KB of static RAM and, if desired, to the
two 28-pin sockets that are designated as socket set A. The +5 Vdc
battery supply is provided through the LSI-11 bus via pin AVl and
a maximum of 260 mA is required. This supply is connected to
wirewrap pin M3. To enable battery backup of 4KB of static RAM,
remove the jumper wire between M1 and M2, and install a jumper
wire between M3 and M2. To provide backup for socket set A, remove

the jumper wire between M4 and M1, and install a jumper wire
between M2 and M4.
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Pin

M1

M2

M3

M4

M5

M6

M7

M8

M9

M10

M1l

M12

M13

M14

M15

M16

Table 2-1 Configuration Pin Definitions

Function

Battery Backup

Nonmaskable Interrupt
and Trap to the Restart
Address

Serial Line Unit #1

Power Up

Description

System +5 V power

+5 vdc power distribution to support
static RAM

Battery backup +5 V power source

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

+5 Vdc voltage level

-CTMER interrupt request input (edge
sensitive)

Timeout error (TMER) output

-CTMER interrupt enable

Interrupt Acknowledge (-IAK) output
System GND

High logic level (43 Vdc)

System GND

Transmit side of BHALT line
transceiver

Serial Line unit #1 Break Detect,
Interrupt request output

System +5 V power, wake up circuit
diode, cathode side.

Wake up circuit diode, anode side.



Pin

M17

M18

M19

M20

M21
M22
M23

M24

M25
M26
M27

M28

M29

M30

M31

Table 2-1 Configuration Pin Definitions (Cont)

Function

Serial Line Unit 2

Memory Map Decoder

Start Address
(Mode Register)

BHALT Interrupt
(Level 7, maskable)

Description

Transmit side of BEVNT
transceiver

50 Hz real time clock output
60 Hz real time clock output

800 Hz real time clock output

High logic level (+3 vdc)
Memory map select (LSB)
Memory map select (MSB)

System GND

Start address control
Start address control
Start address control

High logic level (+3 Vvdc)

System GND

Receive side of BHALT
transceiver

BHALT interrupt request input
sensitive)

line

line

(edge



Pin

M32
M33
M34

M35

M36

M37

M38

M39
M40
M41
M42
M43

M4 4

M45

M46
M47

M48

M49
M50
M51

M52

Table 2-1

Function

Memory

Configuration Pin Definitions (Cont)

Description

Address line 11
High logic level, for PROMs
Socket set A, high byte, pin 23

Socket set B, high and low byte, pin
27

Socket set A, high and low byte, pin
20

Socket set B, high byte, pin 23

Socket set B, high and low byte, pin
20

Socket set B, high byte, pin 22
Socket set B, low byte, pin 22
Socket set A, low byte, pin 22
Socket set B, low byte, pin 23
Socket set A, low byte, pin 23

Socket set A, high and low byte, pin
2

Socket Set B, high and low byte, pin
2

Address line 13
Socket Set B Chip Select (—CSKTB)

Socket Set A, high and low byte, pin
27

Address line 12
System GND
Read Strobe (-Read)

Write low byte strobe (-WLB)



Table 2-1 Confiqguration Pin Definitions (Cont)

Pin Function Description

M53 Static RAM high byte Output Enable
(OE)

M54 Static RAM low byte Output Enable
(OE)

M55 High byte write strobe (-WHB)

M56 Socket set A Chip Select (-CSKTA)

M57 Socket set A, high byte, pin 22

M58 Socket set A and B, high and 1low

byte, pin 21

Parallel Input/Output

M59 Port B Buffer direction control

M60 System GND

M61 Port C buffered output, to J3 pin 5
M62 Port C buffered output, to J3 pin 7
M63 Port C PC4 output (8255A-5 pin 13)
M64 Port C PC6 output (8255A-5 pin 11)
M6 5 High logic level (43 Vvdc)

M66 Port A buffer direction control

2.1.2 Wake Up Circuit

The module has an on-board power wake up circuit designed to be
used in systems without the LSI-11 bus power sequencing protocol.
This circuit holds the BDCOK line negated until one second after
+5 V power is applied. When the module is being used in an LSI-11
backplane, which has a power sequencing routine, the module wake
up circuit must be disabled. This is accomplished by installing a
jumper wire between M15 and M16. The jumper wire is removed when
using power supplies without power sequencing. The user should
note that the module requires the +5 Vdc and +12 Vdc power
supplies to have a rise time of less than 50 ms.



Table 2-2 Standard Factory Configuration

Function Jumpers Installed Between

Standard LSI-11 Bus Power
(No Battery Backup)

Wake up Circuit Enabled
Start Address*

Start address 10000
Restart address 10004

Memories:

Memory Map O

2K X 8 INTEL EPROM

Interrupts:

Timeout traps to restart address
except during LSI-11 bus IAK.

SLU#1 Break asserts BHALT and BHALT
is received as level 7 interrupt
(vector 140)

SLU#2 60 Hz Real Time Clock
asserts LSI-11 BEVNT

Parallel I/0 in Mode 1:

Port A Receive data, with STROBEA
on PC4

Port B Transmit data

No Connection to pins

M3, M10, M11, M12, M15, Ml6, M18,

M20, M21, M33, M35, M44, M45, M46, MA4AS8,
M49, M50, M52, M53, M54, M55,

M62, M64

*Before using with Macro-ODT the start address must be changed to

172000, as described in Table 2-3.

M1l and M2
M1 and M4

No jumpers
M25 and M26

M26 and M24
M27 and M28

M22 and M23
M23 and M24

M34 and M43
M5 and M34

M41 and M57
M56 and M36
M51 and M57
M32 and M58
M37 and M42
M5 and M37

M41 and M39
M47 and M38
M51 and M40

M9 and M8
M7 and M6

M13 and M1l4
M30 and M31

M19 and M17

M59 and M60
M65 and M66
M61 and M63



2.1.3 Starting Address .
The starting address for the microprocessor is selected by the

user via wire wrap pins. When the module is powered up, the
microprocessor loads this value into R7 (program counter) as the
first fetch address. The wirewrap pins are M24, M25, MZG, M27, and
M28, defined in Table 2-1. The user has eight stértlng addresses
available to choose from. Table 2-3 lists the 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 2-1.

Table 2-3 Mode Register Configuration

Start Restart Connect Connect Connect
Address Address M27 to M26 to M25 to
000000 000004 M28 M24 M28
010000%* 010004 M28 M24 M24
020000 020004 M24 M28 M28
040000 040004 M24 M28 M24
100000 100004 M24 M24 M28
140000 140004 M24 M24 M24
172000 172004 M28 M28 M28
173000 173004 M28 M28 M24
*Factory setting. The start address should be selected in

conjunction with the memory map configuration. Figure 2-6 shows
how the available start addresses fit into the memory maps.

2.1.4 Interrupts

The SBC-11/21 implements a multilevel interrupt system that
consists of eleven separate interrupts. A complete listing of
system interrupts will be found in Table 5-3. Three of these
interrupts, CTMER, BKRQ, and REVNT, are user-configurable by means
of jumper wires as shown in Figure 2-2 and will be discussed here.

The CTMER interrupt is at the highest level (non-maskable). It is
caused by a timeout, that is, failure to detect RRPLY during a
FETCH/READ, WRITE, or IACK transaction. For the factory
configuration, -IAK is connected to the D input of flip-flop E4
via M9 to M8 jumper. This prevents setting that flip-flop and
inhibits CTMER for timeouts occurring during IACK transactions.
Such a condition could only occur if the peripheral which caused
the interrupt failed to return BRPLY during the vector reading
operation. Refer to Chapter 8 for a discussion of External
Interrupts. To help the user evaluate the advantages and
disadvantages of this jumper option, the sequence of events which
takes place during the IAK timeout is described in Figure 2-3.

Observe that a timeout during IAK causes a zero vector to be read
in by the microprocessor. This occurs in both cases described in
Figure 2-3., The difference is in the setting of CTMER, which

causes the second stacking of PC and PSW, followed by Jjump to
RESTART.
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Figure 2-2 Interrupt Configurations
LSI-11 BUS INTERRUPT
(BIRQ4)
PROCESSOR RETURNS IAK

M8 CONNECTED TO M9 (-IAK)
TIMEOUT DURING IAK
NO CTMER

PC AND PSW PUSHED ON THE STACK
PC AND PSW LOADED FROM VECTOR AND VECTOR +2
(VECTOR IS 0 BECAUSE NOTHING IS DRIVING TDAL)

JUMP TO NEW PC

Figure 2-3

M8 CONNECTED TO M11 (+3 VDC)
TIMEOUT DURING IAK
CTMER SET

PC AND PSW PUSHED ON THE STACK
PC AND PSW LOADED FROM VECTOR AND VECTOR +2
(VECTOR IS 0 BECAUSE NOTHING IS DRIVING TDAL)

NEW PC AND PSW PUSHED AGAIN

RESTART ADDRESS —+PC
340 —+PSW

JUMP TO NEW PC

MR-7202

Time-out During LSI-11 Bus Interrupt Acknowledge



The other two interrupts configurable by the user are BKRQ and
REVNT. Their vectors and priorities are described in Table 5-3.
All jumper combinations which are "electrically correct" as
described in Figure 2-2 are legal.

Some typical configurations are described below to familiarize the
user with the various combinations available.

Install jumpers between M7 and M31
M8 and M1l1
M6 and M14
M12 and M13
M17 and M20

This arrangment allows the SLU 1 BREAK input to set the -CTMER
nonmaskable interrupt and trap to the restart address. The timeout
(TMER) input sets the BKRQ level 7 maskable interrupt. The BHALT L
bus signal is ignored. The SLU 2 800 Hz line time clock and the
BEVNT L bus signal enable the REVNT interrupt.

Install jumpers between M6 and M30
M14 and M31
M8 and M1l1
M13 and M12
M17 and M24

This arrangment allows the BHALT L bus signal to set the -CTMER
nonmaskable interrupt and trap to the restart address. The SLU 1
BREAK input sets the BKRQ level 7 maskable interrupt and only the
BEVENT L bus signal enables the REVNT interrupt.

Install jumpers between M7 and M6
M8 and M1l
M14 and M13
M30 and M31
M17 and M21

This arrangement allows the timeout (TMER) to set the -CTMER
nonmaskable interrupt for all timeouts. The SLU 1 BREAK or the
BHALT bus signal set the BKRQ level 7 maskable interrupt and the
BEVNT L bus line is clamped low and therefore no interrupts can be
generated by BEVNT L.

2.1.5 Parallel 1I/0

The Parallel I/0 is implemented with the 8255A-5 Programmable
Peripheral Interface (PPI) and connects to the user's interface
through the J3 connector. Wirewrap pins used for the configuration
of the Parallel I/O are shown in Figure 2-4 and are defined in
Table 2-1. Dash lines in Figure 2-4 represent the factory
confiquration jumpers installed. The wirewrap pin locations are
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Figure 2-4 Parallel I/0 Configuration

shown in Figure 2-1. The directions of port A and port B
transceivers are dependent upon the logic level connected to M59
and M66. Wirewrap pin 66 connects to port A through a 200 ns
minimum rising edge time delay circuit. When M65 (+3 Vdc) is
Jumpered to pins M59 and M66, port A and port B buffers act as
inputs to the Programmable Peripheral Interface from the J3
connectors. When M60 (GND) is jumpered to pins M59 and M66, port A

and port B buffers act as outputs from the Programmable Peripheral
Interface to the J3 connector.

The direction of port A and port B can also be controlled by the
user's program. To make this possible, M63 and M64 must be
jumpered to M59 and M66. Then data outputs via port C will control
the voltage levels at the direction control inputs to ports A and
B. The software required to accomplish this control is discussed
in Chapter 6.

Wirewrap pins M61 and M62 can be jumpered to M59 and M66 to allow
the user to control the direction of the transceivers via J3
connector pins 5 and 7. When not using wirewrap pins M63 and M6l
or M64 and M62 to control the direction of ports A and B, Jjumpers
connected between M63 and M61 and between M64 and M62 allow PC4
and PC6 to be used as inputs to the PPI from the J3 connector.



NOTE

If pins M61, M62, M63 or M64 are used
for program control of ports 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 software.
signals for each of these modes are shown in Tables 2-4,

The jumper configurations and the handshake

2-5,

2-6. For programming information refer to Chapter 6.

Table

PPI
Element

Port A

Port B

PC3

pPC2
PC1

PCO

2-4

To Act
as Input

M66 to M65
M59 to M65
Never an Input

M64 to M62

Never an Input

M63 to M61

Never an Input

Always an Input

Never an Input

Never an Input

To Act
as Output

M66 to M60
M59 to M60
Always an Output

Never an external
Output

Always an Output

Never an External
Output

Interrupt A
(Vector 134)
Always an Output
Never an Output
Always an Output
Interrupt B

(Vector 130)
Always an Output

Mode 0 Buffer Configuration (No Handshake)

Program Control
via Port C

M66 to M64 or M63

M59 to M64 or M63

and



Table 2-5 Mode 1 Buffer Configuration (Strobed 1/0)

PPI To Act As To Act As Program Control
Element Input Output via Port C
Port A M66 to M65 M66 to M60 N/A
Port B M59 to MG5 M59 to M60 M59 to M64 or M63
pPC7 Never an Input Indicates
Buffer A
Full
PC6 M62 to M64 Never an
(Acknowledge A)* External Output
PC5 Never an Input Indicates
Buffer A
Full
PC4 M61 to M63 Never an
(Strobe A) External Output
PC3 Never an Input Interrupt A
PC2 Strobe B Never an Output

in Input Mode
Acknowledge B in
Output Mode

PC1 Never an Input Buffer B Full
on Input or Output

PCO Never an Input Interrupt B
(Vector 130)

*User's hardware acknowledges receipt of data output by port A.

2.1.6 Serial I/0
The Jjumper options relating to the serial I/0 determine the
interrupt response of the system, and have been thoroughly
explained in Paragraph 2.1.4., For the sake of completeness, a
tabulation of responses to the BREAK detection by the SLUl is
given in Table 2-7,.

2.1.7 Memories

The memory system for the module consists of the LSI-11 bus, 4K
bytes of local RAM and four 28-pin sockets that will accept either
24-pin or 28-pin industry standard +5 V memory chips. These chips
are provided by the user and can be either EPROMs, PROMs, ROMs or
static RAM. The sockets will accept 1K X 8, 2K X 8, 4K X 8, and 8K
X 8 PROMs/EPROM or 2K X 8 static RAMs.



Table 2-6 Mode 2 Buffer Configuration and Handshake

PPI Input Output

Element Signal Signal

Port A Bidirectional bus If M66 to M64 to M62
Port B Not used in Mode 2 Not used in Mode 2
PC7 Never an Input Output Buffer A Full
PC6 Acknowledge A Never an Output

PC5 Never an Input Input Buffer A Full
PC4 Strobe A (if M61 to M63) Never an Output

PC3 Never an Input Interrupt A

PC2 Always on Input Never an Output

PC1 Never an Input Always an Output

PCO Never an Input Always an Output

Table 2-7 SLU1 BREAK Detection

Jumper Connection BREAK Response
M14 to M13 BHALT L Signal to the LSI-11 Bus
M30 to M3l and BKRQ interrupt (vector 140)
M13 to M12 ho response
M30 to M31
M14 NC
M14 to M31 BKRQ interrupt (vector 140)
M13 to M12 (no BHALT L to bus)
M14 to M6 CTMER interrupt
M13 to M12 (HALT trap) through Restart
M8 to M1l
2-14



There are two socket sets, one designated as SET A which is
controlled by -CSKTA and the other designated as SET B which is
controlled by -CSKTB. Each set consists of a high byte socket and
a low byte socket which are interconnected as shown in Figure 2-5.
The wirewrap pins used to configure the memory are shown in Figure
2-6 and described in Table 2-1. The standard factory configuration
of the jumper wires installed is represented by the dash lines in
Figure 2-6. In addition to configuring the sockets, the user nmust
configure the Decode Memory Address chip to select one of the four
memory maps available.

1 28 1 28
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Figure 2-5 Socket Sets A and B Interconnection

NOTE
When configuring pins M32 to M58 the RAM
chips in sockets E60 and E46 must be
removed. The RAM chips are replaced into

the sockets when the configuration is
completed.

2.1.7.1 Memory Maps -- There are four memory maps available as
shown in Figure 2-7 and the module can be configured to select one
that meets the user's requirements. Wirewrap pins M21, M22, M23,
and M24 are used to select the memory map and the Jjumper
requirements are listed in Table 2-8.

N
|

15



Map

Map
Map
Map
Map

Selection

WO

Table 2-8 Memory Map Configurations

Jumper M22 to

M23
M21
M24
M23
PIN 21 HIGH BYTE SET A
PIN 21 LOW BYTE SET A
apt1 M32@my M58
PIN 21 HIGH BYTE SET B
PIN 21 LOW BYTE SET B
AD12 M49 F=OM3% __ biN 23 HIGH BYTE SET A
M8 biN 23 LOWBYTESET A
————
wHg M8 ¢ F—-OM7 _ piN 23 HIGH BYTE SET B
WLB —MEU (R L - S PIN 23 LOW BYTE SET B
M46 M44 PIN 2 HIGH BYTE SET A
AD13 Md6
D—E PIN 2 LOW BYTE SET A
PIN 2 HIGH BYTE SET B
+avpe M3 M45

PIN 2 LOWBYTE SET B

|
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|
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|

|

I

|

!
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T M41
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M53 ! M39
-HBCE M23m b= -0~ PIN 22 HIGH BYTE SET B
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S ] M48 PIN 27 HIGH BYTE SET A
+5VDC —M2 o
PIN 27 LOW BYTE SET A
M50 M35 PIN 27 HIGH BYTE SET B
GND ——I ]
D'—[: PIN 27 LOW BYTE SET B
CSKTAMSS _ _DMI:PIN 20 HIGH BYTE SET A
PIN 20 LOW BYTE SET A
Ma7 M38 PIN 20 HIGH BYTE SET B
CSKTB— =~ —— — — = _u_{:
PIN 20 LOW BYTE SET B
Ma PIN 26 HIGH BYTE SET A
D{ PIN 26 LOW BYTE SET A
M21
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M4 IS USED TO PROVIDE BATTERY
BACKUP POWER TO SOCKET SET A
WHEN THIS OPTION IS INCORPORATED.

MR-6670

Figure 2-6 Memory Configuration

Jumper M23 to

M24
M24
M21
M21



MAP 0 MAP 1 MAP 2 MAP 3

64 KB 64 KB 64 KB 4 KB
(177776) (NOTE 3) o 64K
(173000) (NOTE 3) (NOTE 3) (NOTE 3)
(172000) 2 KB (NOTE 1)
(170000) 4 KB LOCAL RAM ?ng?r IéOCAL RAM 4 KB LOCAL RAM 4 KB LOCAL RAM
2
56KB(NOTaz) 56 KB ) 56 k) NOTE 2) 56 kel NOTE 2)
{160000)
48 KB+ 48 KB 48 KB 48 KB
(140000)
LS!1-11 BUS LSI-11 BUS LSI-11 BUS LSI-11 BUS
40 KB+ 40 KB 40 KB- 40 KB-
(120000)
32 KB~ 32 KB 32 KB KB
(100000) 32
24 KB 24 KB+ 24 KB 24 KB 16 KB SOCKET A
(60000)
16 KB+ 16 KB+ 16 KB 16 KB
(40000)
8 KB SOCKET A
0 8 KB 8 KB+ 8 KB 8 KB4 16 KB SOCKET B
(20000) 4 KB SOCKET A
(10000) 8 KB SOCKET B
NOTE4 4 KB SOCKET B
0KB 0 KB 0 KB: 0 KB
NOTES:
1. SOCKET SET A IS MAPPED OVER SOCKET SET B AND IS
THEREFORE LIMITED TO USING EITHER SOCKET A OR
SOCKET B, BUT NOT BOTH TOGETHER.
2. ADDRESSES 160000 THROUGH 160007 ARE ASSUMED TO
RESIDE ON THE LSI-11 BUS.
3. THIS SECTION CONTAINS THE LOCAL 1/0 ADDRESSES FOR
THE SLUs AND PPI. ALL UNASSIGNED ADDRESSES ARE
ASSUMED TO RESIDE ON THE LSI-11 BUS.
-4, UNDERLINED ADDRESSES ARE JUMPER-SELECTABLE START
ADDRESSES, ACCORDING TO TABLE 2-3.
Figure 2-7 Memory Maps MA.7243
2.1.7.2 PROMs/EPROMs -- The 28-pin sockets accept 24-pin and

28-pin PROMs or EPROMs, If 24-pin chips are selected, caution must
be observed to ensure pin 1 of the chip is placed into socket hole
3. The configuration requirements of some industry compatible
PROMS/EPROMs are described by Tables 2-9 and 2-10. The user may
select chips from other vendors but the pin configuration must be
compatible with the sockets provided. A 250 ns maximum output



Table 2-9 Socket Set A Configuration for EPROM/PROM
Vendor Part Pins Size Connect Referenced
Pin to Socket A Pin
M43 M48 M44 M34 M57 M36 M4l M58

EPROMS
INTEL 2758 24 1K X 8 M5 NC NC M5 M51 M56 M51 M50
INTEL 2716 24 2K X 8 M5 NC NC M5 M51 M56 M51 M32

2716-1 24 2K X 8

2716-2 24 2K X 8
INTEL 2732 24 4K X 8 M49 NC NC M49 M51 M56 M51 M32

2732A 24 4K X 8
INTEL 2764 28 8K X 8 M49 M33 M46 M49 M51 M56 MS1 M32
TI TMS2508 24 1K X 8 M5 NC NC M5 M51 M56 M51 M33
TI TMS2516 24 2K X 8 M5 NC NC M5 M51 M56 M51 M32

TMS2516-35 24 2K X 8
TI TMS2564 28 8K X 8 M46 M50 M51 M46 M56 M49 M51 M32
Mostek MK2716 24 2K X 8 M5 NC NC M5 M51 M56 M51 M32
Mostek MK2764 28 8K X 8 M49 NC M46 M49 M51 M56 M51 M32
PROMS
II:ITEL ) 3628 24 1K X 8 M56 NC NC M56 M51 M33 M51 M33
Signetics 82Ls181 24 1K X 8 M56 NC NC M56 M51 M33 M51 M33
NC requires NO connection.
enable time is also required and the maximum access time for

compatible PROMs/EPROMs is 450 ns.

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 2-6
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 a jumper wire installed and these are
designated by an "NC" in the tables. The wirewrap pin locations
are shown in Figure 2-1.



Table 2-10

Socket Set B

Configuration for EPROM/PROM

Vendor Part Pins Size Connect Referenced Pin
to Socket B Pin
M42 M35 M45 M37 M39 M38 M40 M58

EPROMS
INTEL 2758 24 1K X 8 M5 NC NC M5 M51 M47 M51 M50
INTEL 2716 24 2K X 8 M5 NC NC M5 M51 M47 M51 M32

2716-1 24 2K X 8

2716-2 24 2K X 8
INTEL 2732 24 4K X 8 M49 NC NC M49 M51 M47 M51 M32

2732A 24 4K X 8
INTEL 2764 28 8K X 8 M49 M33 M46 M49 M51 M47 M51 M32
TI T™S2508 24 1K X 8 M5 NC NC M5 M51 M47 M51 M33
TI TMS2516 24 2K X 8 M5 NC NC M5 M51 M47 M51 M32

TMS2516-35 24 2K X 8
TI T™™S2564 28 8K X 8 M46 M50 M51 M46 M47 M49 M51 M32
Mostek MK2716 24 2K X 8 M5 NC NC M5 M51 M47 M51 M32
Mostek MK2764 28 8K X 8 M49 NC M46 M49 M51 M47 M51 M32
PROMS
INTEL 3628 24 1K X 8 M47 NC NC M47 M51 M33 M51 M33
SIGNETICS 82Ls181 24 1K X 8 M47 NC NC M47 M51 M33 M51 M33
NC requires NO connection.
2.1.7.3 RAMs -- The 28-pin sockets can also accept 24-pin static

RAM chips and caution must be observed to ensure pin 1 of the chip
is installed into socket hole 3. The configuration requirements of
some industry compatible RAMs are described in Tables 2-11 and
2-12. The user may select chips from other vendors but the pin
configuration must be compatible with the sockets provided. The
selected RAMs 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 2-6
provides a reference for all signals and the socket pins
associated with the wirewrap pins. The interconnections are listed



separately under socket A and socket B,
common to both socket sets. Some

connection or a jumper wire installed
"NC" in the tables. The wirewrap 1loc

Table 2-11 Socket Set A Confiqguration for RAM

2—1 -

Vendor Part Pins Size

MOSTEK MK4802 24 2K X 8

TOSHIBA TMM2016P 24 2K X 8
TMM2016P-1 24 2K X 8

HITACHI HM6116P 24 2K X 8

NC requires NO connection.

Table 2-12 Socket Set B

Vendor Part Pins Size
MOSTEK MK4802 24 2K X 8
TOSHIBA TMM2016P 24 2K X 8
TMM2016P-1 24 2K X 8
HITACHI HM6116P 24 2K X 8

NC requires NO connection.

Connect Referenced Pin

to Socket A Pin
M43 M48 M44 M34

M52 NC NC M55

M52 NC NC M55

M52 NC NC M55

M57 M36
M53 M56

M53 M56

M53 M56

Configuration for RAM

Connect Referenced Pin

to Socket B Pin
M42 M35 M45 M37

M52 NC NC M55

M52 NC NC M55

M52 NC NC M55

2.2 SELECTING BACKPLANES AND OPTIONS
A number of different LSI-11 bus compatible backplanes and boxes
are available from Digital. The choice must be dictated by the
of options
(described in Chapter 3), environmental conditions and packagipg
considerations. A 1list of all available backplanes and boxes is
described in the Microcomputer Interfaces Handbook referenced in

system requirements such as the

Chapter 1,

number and type

M39 M38
M53 M47

M53 M47

M53 M47

require

M41
M54

M54

M54

M40
M54

M54

M54

and some jumper wires are
devices may not
and these are designated by
ations are shown

a

in Figure

M58
M32

M32

M32

M58
M32

M32

M32



2.3 POWER SUPPLY

The choice of power supply is governed by the size of the system
and packaging requirements. An important consideration is the
behavior of the supply during power up and power down. All Digital
power supplies listed in the Microcomputer Interfaces Handbook
(see Chapter 1) are compatible with the LSI-11 bus protocol. This
assures reliable operation with no loss of data when using
battery-supported memories. Any user-designed power supply must
conform to this protocol.

2.4 EXTERNAL CABLES

The module has a 30-pin connector (J3) for external interfacing
with the Programmable I/0 Interface and two 10-pin connectors (J1
and J2) for external interfacing with the Serial Line Units (SLU).
The location of these connectors on the module is shown in Figure
2-1. The user's requirements to interface with these connectors is
defined below.

2.4.1 Parallel I/0 Interface (J3)

The module connector is a 30-pin AMP MODU connector with the I/O
signals defined by Figure 2-8. The I/0O signals are buffered and
are capable of driving up to 50 feet (maximum) of unshielded flat
ribbon or round cable with a 30-pin AMP contact housing at each
end. The following 1list 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 2-87631-6 no strain relief
housings: 87733-6 strain relief
Nonlatching, polarized 1-87977-3 no strain relief
housings: 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 AWG

102098-3 for 32 to 27 AWG

Mass termination connectors for flat cables

Separate parts: 1-88378-1 connector
(nonpolarized) 1-86873-2 cover

1-88340-1 strain relief cover
Separate parts: 1-88392-1 connector
(polarized) 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: 1-88393-1 no strain relief
(polarized) 1-88478-1 with strain relief

2-21



PPI INTERFACE
CONNECTOR J3

LOOPBACK
PCO— 9 9 | TEST CONNECTOR
PC1 3 3 | JUMPER WIRES
PC2__} 4 4 | (USED ONLY WHEN PORT A BUFFERS
PC3 10 10 | ARE CONFIGURED AS INPUTS AND
PC4 PORT B BUFFERS ARE CONFIGURED
—5 5 | ASOUTPUTS.)
PCs | ¢ 6
Pce |, ;
Pc7___ g 8
PBO— 1 12 12
PBI — 14 14
PB2 1 18 18
PB3___1 20 20
PB4 1 19 19
PB5 — 117 17
PB6 ] 13 13
PB7 11 1
PA7—1 28 28 [ ]
PA6 1 26 26
PAS | 4 "
PAA__1 2 22
PA___{ 21 21
PA2_____{ 23 23
PAT_1 25 25
PAO ___{ 27 27
1 1
2 2
GND 15 15
= 16 16
29 29
30 30

VIEW INTO THE CONNECTOR FROM THE MODULE EDGE

GND

PAO

PA1|PA2|PA3

PB4

29 27 25 23 21 19 17 15 13 11 9 7 5 3 1

PB5 |GND

PB6 | PB7 | PCO | PC6 | PC4 | PC1|GND

GND

el L 1 1 |

30

Figure 2-8

PA7

28

PA6 | PA5| PA4

PB3

PB2 |GND

PB1|PBO |PC3 |PC7 | PC5 | PC2 |GND

26 24 22 20 18 16 14 12 10 8 6 4 2 \
PC

30 Pin Parallel I/0 Connector

BOARD

MR-6671



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.

2.4.2 Serial Line Interfaces (J1 and J2)

Each of the Serial Line Units is compabible with EIA RS-232 C and
EIA RS-423 serial type interfaces. Serial line unit #1 interfaces
through J1 and serial line unit #2 interfaces through J2. When a
20 mA current loop device is desired, then the DLV11-KA option
must be used. The option has an EIA cable (BC21A-03) that connects
the converter box to the module and the box mates with the
standard 20 mA cable using the 8-pin Mate-N-Lock connector. Note
that the option does not support the Reader Run strobe and the 110
baud rate so that LA-33 or similar devices cannot be used.

The user is required to install a slew rate resistor determined by
the operating baud rate as defined in Table 2-13. The slew rate
resistor is designated as R6 and its location on the module is
shown in Figure 2-1,

Table 2-13 EIA Slew Rate Resistor Values

Baud Rate Resistor R6 (ohms)
38400 22K*

19200 51K

9600 120K

4800 200K

2400 430K

1200 820K

600 im

300 1M

* Factory Installed Value.



The serial line unit connectors showing the signals assigned to
the connector pins are shown in Figure 2-9. The user is required
to provide the interconnecting cables. The following 1list
describes some standard DIGITAL cables and also some information
to assist the user in designing cables.

SLU

CONNECTOR
BAUD RATE LOOPBACK
CLOCK OUTPUT  _| , 4 TEST CONNECTOR
(16 X BAUD) JUMPER WIRES
TRANSMIT DATA + — 3 3
INDEXING KEY —] 6 6
RECEIVE DATA+ —] 8 8 —
RECEIVE DATA- — 7 7 |
+12VDC FUSED —] 10 10

2 2

4 4

GND
= 5 5
9 9

VIEW INTO THE CONNECTOR FROM THE MODULE EDGE
9 7 5 3 1

Ojlo|Oo|O]|O
0|]OC|®@]|O]|O

10 8 6 4 2

PC BOARD
INDEX (NO PIN)

MR-6669

Figure 2-9 10 Pin Serial Line Unit Connector

DIGITAL cables for the SBC-11/21

BC20N-05 5 foot EIA RS-232C null modem cable to directly
interface with the EIA RS-232C terminal (2 X 5 pin
Amp female to RS-232C female; see Figure 2-10).

BC21B-05 5 foot EIA RS-232C modem cable to interface with
modems and acoustic couplers (2 X 5 pin Amp female to
RS-232 C male; see Figure 2-11).

BC20M-50 50 foot EIA RS-422 or RS-423 cable for highspeed
transmission (19.2K baud) between two SBC-11/21's (2
X 5 pin Amp female to 2 X 5 pin Amp female).



SBC-11/21
EIA RS-232C

3
XMT DATA +)=

-~

SLRCV DATA

8
RCV DATA +)- 2( XMT DATA

RCV DATA - HLoem

Pl SN I

F\..__.___-____-...__ L

]
GRD > I
[}
2 I

GRD) L 4 7 GRD

» 1¢
» SHIELD
IMPORTANT:

ATTACH TO CHASSIS
AT ENTRY POINT.

MR-6672

Figure 2-10 BC20N-05 "Null Modem" Cable

SBC-11/21 EIA RS-232C

{5¢€- o CLEAR TO SEND (CB)

GRD 0 ( 4 €~ = REQUEST TO SEND (CA)
RCV DATAD 7 > <6€- ) DATA SET READY (CC)
P +::2U\S/EDC 10 25801/2W | o1 ¢20¢— - DATA TERMINAL READY (CD)
RCV DATA D 8 { 3 {RECEIVED DATA (BB)
XMIT DATA +) 3 )= {2 { TRANSMITTED DATA (BA)
GRD D> 2 ) < 7€ SIGNAL GROUND (AB)
coﬁ?\j:EcToRCABLE <1< IF\’AI?)CI))'I;EEMCTIVE GROUND (AA)

MR-6673

Figure 2-11 BC21B-05 Modem Cable

When designing a cable for the SBC-11/21, here are several points
to consider:

1.

The receivers on the SBC-11/21 have differential inputs.
Therefore, when designing an RS-232C or RS-423 cable,
RECEIVE DATA- (pin 7 on the 2 X 5 pin Amp connector) must
be tied to signal ground (pins 2, 5, or 9) in order to
maintain proper EIA levels. RS-422 is balanced and uses
both RECEIVE DATA+ and RECEIVE DATA-.



2. To directly connect to a local EIA RS-232C terminal, it
is necessary to use a null modem. To design the null
modem into the cable, one must switch RECEIVE DATA (pin
2) with TRANSMITTED DATA (pin 3) on the RS-232C male
connector as shown in Figure 2-10.

3. To mate to the 2 X 5 pin connector block, the following
parts are needed.

Cable Receptacle AMP PN 87133-5
DEC PN 12-14268-02

Locking Clip Contacts AMP PN 87124-1
DEC PN 12-14267-00

Key Pin (pin 6) AMP PN 87179-1
DEC PN 12-15418-00

2.5 VERIFYING OPERATION

The SBC-11/21 can be field tested to verify 1its functional
operation. The Macro-ODT option and the loopback connectors are
used to support the testing of the module.

2.5.1 Macro-ODT Option .
The Macro-ODT option (part # KXT11l-A2) consists of two, 24 pin, 2K
X 8 PROM chips that contain the Macro-ODT code and modgle
diagnostic programs. The Macro-ODT code 1is used to establish
communication between the module and the user via console
commands. The use of ODT commands is detailed in Chapter 4. The
module diagnostic programs verify that the Parallel I/0 and Serial
Line Unit interfaces will function with commands from the

microprocessor,

2.5.2 Loopback Connectors

The loopback connectors can be fabricated by the user for the
module diagnostic tests. The 30-pin connector with the loopback
Jumper wires installed is shown in Figure 2-8, and is used with
the Parallel I/0 connector J3. The Serial Line Unit connector
with the loopback jumper wires installed is shown in Figure 2-9,
and is used with the serial line unit #2 connector J2.

2.5.3 Verification Procedure

The module must be restored to the standard factory configuration
for the test to be valid, except that the start address must be
172000 instead of 10000. The module can be verified by using the
following procedure.
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Set the start address to 172000 as shown in Table 2-3.

Insert the high byte ODT ROM into socket set A, high byte
socket E61., Ensure pin 1 is inserted into socket hole 3.

Insert the low byte ODT ROM into socket set A, low byte
socket E47. Ensure pin 1 is inserted into socket hole 3.

Insert_the 30-pin loopback connector (see Paragraph
2.5.2) into the module Parallel I/0 connector J3.

Insert.the 10-pin loopback connector (see Paragraph
2.5.2) into the serial line unit #2 connector J2.

Install the module into the LSI-11 backplane with the
power turned off. An external power supply may be used to
provide +5 Vdc to finger pins BV1, BA2, and AA2, +12 Vdc
to finger pin BD2 and Ground to finger pins BJ1, AJl,
AT1, AC2, BC2, AM1l, and BMl.

Connect an external terminal (printer or video). The
terminal must be capable of generating a 7-bit ASCII code
with odd parity or 8-bit ASCII code with no parity, and
baud rates of 300, 600, 1200, 2400, 4800, or 9600. The
terminal is connected to the serial 1line wunit #1
connector J1 wusing a Digital BC20N-05 cable or
equivalent. Turn the terminal on and on line.

Turn on the backplane power or enable the +5 Vdc and +12
Vdc sources. Monitor the module LED. The LED should
illuminate and then return to the normal OFF state. 1f
the LED remains illuminated, there is a fault in the
serial line unit #1 circuits or the on-board RAM memory.

After the backplane power is turned on, press the
"RETURN" key (carriage return) on the terminal in order
for the module to synchronize its baud rate to that of
the terminal. The module responds with the prompt
character "@".

To initiate the module diagnostic programs press the "X"
key. The diagnostic test will exercise the module
including the Parallel I/O and Serial line unit #2. The
results of the test are printed out on the terminal. The
error results are listed in Table 2-14 and indicate what
area of the module contains a fault. The error code
"000000" indicates a good module.



Table 2-14 Diagnostic Fault Indicators

Parallel I/0 Internal Serial%* External Serial**
Printout Loopback Test I/0 Loopback Test I/0 Loopback Test
000000 Passed Passed Passed
000001 Failed Passed Passed
000010 Passed Failed Not Performed
000011 Failed Failed Not Performed
000100 Passed Passed Failed
000101 Failed Passed Failed
000110 Not Used Not Used Not Used
000111 Not Used Not Used Not Used

*The Internal Serial I/O Loopback Test exercises the parallel-
to-serial conversion, the serial-to-parallel conversion, and the
baud rate. This test can be performed without the 1loopback
connector.

**The External Serial 1I/0 Loopback Test exercises the above
functions as well as the drivers, receivers, and the external
signal paths.



CHAPTER 3
OPTIONS

3.0 GENERAL

The SBC-11/21 is a complete single board microcomputer that will
operate on the LSI-11 bus or in a standalone configuration. In
some applications it could be advantageous to add optional modules
to the SBC-11/21 to extend its functionality beyond that provided
by the module itself. A listing of all such options is given in
the following sections. More information may be found in hardware
manuals listed in Chapter 1 of this manual.

3.1 SUPPORTED OPTIONS

The following options are functionally compatible with the
SBC-11/21. Software diagnostics for these options will run on the
SBC-11/21 equipped with a mass storage device (TU58, RX0l or RX02)
and the Macro-ODT option. To order diagnostics, contact your DEC
sales representative.

TUS8 This low cost mass memory device can be used with the
SBC-11/21 by attaching it to one of the serial I/O
lines., TU58 offers random access to block formatted
data on pocket-size cartridge media. It is ideal as a
small computer systems device, as inexpensive archive
mass storage, or as a software update distribution
medium. A dual drive TU58 offers 512 Kb of storage
space, making it one of the lowest cost complete mass
storage subsystems available. For mounting
flexibility, the TU58 is offered both as a component
level subsystem and as a fully powered 5-1/2 inch
rack-mount subsystem. The TUS58 interfaces with the
microprocessor over an RS-423 serial line interface.

DLV11-E The DLV11-E is an asynchronous 1line interface module
that interconnects the LSI-11 bus to standard serial
communications lines. The module receives serial data,
converts it to parallel data, and transfers it to the
LSI-11 bus. Also, it accepts parallel data from the
LSI-11 bus, converts it to serial data, and transmits
it to the peripheral device. The module has
jumper-selectable or software-selectable baud rates
(50-19,200), and Jjumper-selectable data bit formats.
The DLV1l1-E offers full modem control for EIA/CCITT
interfaces.

DLV11-F The DLV11-F is an asynchronous line interface module
that interconnects the LSI-11 bus to several types of
standard serial communications lines. The module
receives serial data, converts it to parallel data,
and transfers it to the LSI-1l1 bus. It also accepts
parallel data from the LSI-11 bus, converts it to
serial data, and transmits it to the peripheral



DLV11-J

DPV11-DA

DRV11

DRV11-B

device. The module has jumper-selectable or
software-selectable baud rates (50-19,200) and
jumper-selectable data bits. THe DLV11-F supports
either 20 mA current loop or EIA standard 1lines, but
does not include modem control.

The DLV11-J contains four independent asynchronous
serial 1line channels used to interface peripheral
devices to the LSI-11 bus. Each channel transmits and
receives data from the peripheral device over EIA data
leads (lines that do not use a control 1line). The
module can be used with 20 mA current loop devices if
a DLV11-KA adapter 1is used. The DLV11-J has
jumper-selectable baud rates from 150 to 39.4 K baud.

The DPV11-DA is a single-line program~-controlled,
double-buffered communication device designed to
interface the LSI-11 Bus to a serial synchronous line.
This self-contained unit is capable of handling a wide
variety of protocols including bit-oriented protocols
such as SDLC, HDLC, ADCCP, and X.25, and byte-oriented
protocols such as DDCMP and BISYNC.

The module 1is used for high speed synchronous 1lines
such as remote batch, remote data collection, remote
concentration, and communication networking. In
addition to being compatible with EIA RS-232 and CCITT
V.28 interface standards, the module is compatible
with EIA RS-423 and 422 electrical standards,
permitting low cost, local communications capability.

The DRV11l is a parallel interface module that is used
to interconnect the LSI-11 bus with general-purpose
parallel 1line TTL or DTL devices. It allows
program—controlled data transfers at rates up to 40K
words per second and uses LSI-11 bus interface and
control 1logic to generate interrupts and process
vector handling. The data 1is handled by 16
diode-clamped input lines and 16 latched output lines.
There are two 40-pin connectors on the module for user
interface applications.

The DRV11-B is an interface module that uses direct
memory access (DMA) to transfer data directly between
the system memory and an I/O device. The interface is
programmed by the processor to move variable length
blocks of 8- or 16-bit data words to or from specified
locations in the system memory. Once programmed,
there is no processor intervention required. The
module can transfer up to 250K 16-bit words per second
in the single-cycle mode and up to 500K 16-bit words
per second in the burst mode. It also allows
read-modify-restore operations.



DRV11-J

DUV11-DA

DZV11-B

IBV11-A

MRV11-C

The DRV11-J provides sixty-four input/outut data lines
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