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DIGITAL EQUIPMENT CORPORATION

. on

LABORATORY AND SCIENTIFIC OPTION BULLETIN

MAY 1975

AR11, Analog Real-Time Module

FEATURES

o Low Cost

e Compact

e Convenient interfacing and mounting

e Capabilities include:
A/D converter—auto zeroing technique (patent
pending)
16-channel multiplexer, with sample and hold
Programmable clock
Scope display control with 2 D/A converters
UNIBUS interface logic

DESCRIPTION

The AR11 is a compact analog real-time subsystem for
use with the PDP-11 family of computers. Included in the
subsystem are a 10-bit analog/digital converter, two
10-bit digital/analog converters, a crystal controlled
clock, scope control, a 16-channel multiplexer, and a
sample and hold circuit. Operation and selection of

: dlilgliltlall

functions is under software control. Programming is
subset-compatibie with the LPS11, Laboratory
Peripheral System, which is a more comprehensive
analog processing system. The LPS11 is used for the
larger and more demanding laboratory applications.

A/D Converter System

The 10-bit A/D Converter samples analog data at
specified rates and allows the program to store the
equivalent digital value for subsequent processing.
Sample and hold circuitry ensures accurate conversions,
even on rapidly changing signals, by holding the input
voltage constant until the process is completed. The
maximum throughput rate for a single channel is
approximately 35 kHz. A 16-channel single-ended
multiplexer is included. The input voltage range is
program selectable for unipolar (OV to +5V), or bipolar
(—2.5V to +2.5V) operation.

Display Control
The display control displays data in the form of a 1024
by 1024 dot array. Under program control. a bright dot
may be produced at any point in this array. A series of
these dots may be programmed to produce graphical
output. The display control is primarily used with
DIGITAL's VR 14 display. However, it has the capabilities
to operate with the Tektronix 602 and 604 display
scopes and the 603, 611, and 613 storage scopes. It can
also drive an X-Y analog recorder. The display controt
offers four program-controlled modes in which the
scope can intensify a point. There are two 10-bit D/A
converters with either a =5V or a =0.5V full scale output
and all the necessary circuitry for scope control.

Programinable Clock
The programmable clock offers several methods for
accurately measuring and counting time intervals or
events. It can be used to synchronize the central
processor to external events, count external events,
measure intervals of time between events, or provide
interrupts at programmable intervals. It can be used to
start the A/D converter at predetermined intervals or
from an external logic input.

The clock operates in one of two program modes: single
interval or repeated interval. There are seven program-
mable frequencies: 1 MHz to 100 Hz, an external input,
and an auxiliary input {on the backplane wiring).

An 8-bit counter can be preset for a number of time
pulses or events to occur before an interrupt (or A/D
counter start) is initiated. This counter can be read from
the processor at any time to determine timing status.

PACKAGING
The complete AR11 subsystem electronics are
contained on one single hex module that can mount in
either of the two center slots of a DD11-B system-unit,
or within the CPU mainframe assembly. All external
connections are made via a Berg connector (supplied
with mating plug) which is mounted on an outside
corner of the module.

Two types of cables are optionally available, BC11L-20
and BCO8-R. The BC11L-20 is a 20-foot cable with a
Berg connector on one end, open on the other end. The
BCO08-R is a Berg-to-Berg cable which connects the
AR11 to the H322 Signal Panel, a general-purpose dis-
tribution panel with screw terminals. Signals from one or
more of the user's devices may be brought into the screw
terminals on the panel.

No external analog supply voltages are required. A
unigue DC to DC converter without transformer uses the
+5V logic power to generate the high-quality positive
and negative voltages needed by the AR11.

PROGRAMMING
There are 8 registers used for control and data. The
address of the first register is selectable in increments
of 20, between 770 000 and 777 760. With a starting
address of 770 400, the arrangement is:

Register Address
A/D Status 770400
A/D Buffer 770402
Clock Status 770404
Clock Buffer 770 406

Display Status

X Buffer
Y Buffer

Clock Counter

770410
770412
770414
770416

There are three interrupt vectors, with the address of
the first address vector selectable in increments of 20.
If the first vector is at 300, the arrangement is:

Vector Address Priority Level
A/D BR6
Clock BR6
Scope Control BR4

SPECIFICATIONS

A/D Converter System

Input voltage range: Oto +5V, or
—2.5Vto +2.5V,

Resolution:
Accuracy at 25°C:
Linearity:
Conversion time:

Number of input channels:

Input impedance:
Settling time; (MUX plus
S & H):

Scope Control

D/A Output voltage range:

Resolution:
Accuracy at 25°C:

Scopes controlled:

Programmable Clock
Clock rates:

Operating modes:

Counter size:
Preset register size:
Accuracy:

Cyutnrmal
LAwCiHal

Aux. freq. input:

HaYa il
iiou

Mechanical
Mounting:
User Interface:

Power
Environment
Operating temperature:

Relative humidity:

program selectable

10 bits (1 part in 1024}
+0.1% of full scale

% LSB

2210 24 usec

16

10M ohms, min.

8 usec, max. (5-volt step)

—5Vto +5V, or

—0.5V to + 0.5V, jumper
selectable (2 D/A’s)

10 bits

*+0.1% of 10V full scale, or
+=29% of 1V full scale
VR14, Tektronix scopes
including storage scopes

1MHz
100 kHz

10 kHz crystal
1 kHz controlled

100 Hz

external logic input
auxiliary frequency input
single interval

repeated interval

8 bits

8 bits

+0.005%

TTL logic

TTL logic, accessible on
backplane

1 hex module slot
Berg connector on the
module

4Aat +5V

15°Ct0 52°C, system
ambient

10% 10 90%

PRINTED IN USA ED 05061 75 05A/50 M 14 10 COPYRIGHT © 1974, 1975 DIGITAL EQUIPMENT CORPORATION
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