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ABSTRACT

- This report describes the operation of the
Bilevel Alarm Monitoring Multiplexer -used
in the Adaptive Intrusion Data System
(AIDS) to transfer and control alarm
'signals being sent to the Nova 2 computer,
the Memory Controlled Data Processor, and
its own integral Display Panel. The
multiplexer can handle 48 alarm channels ;
and format the alarms into binary formats
compatible with the destination of the
alarm data.
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T AL The Bileval Alarm Moﬁitoring Muliplexer is designed to interface the
. Adaptive Intruaion Data System (AIDS) to incoming alarms from intrusion

sensors being operational]y tested in the field, The chassis will accent
T up to 48 alarm channels, register their occurrence on its own display and
transmit thel to the Memory Controlled Data Processor (MCDP) for ineluston

in the data strean, and to the Nova 2 System Controller for sequence

‘ v initiation. The Nova 2 will type the alarm channel number and the time of
,'} ) : - the occurrence on the:Silent"700 teletype. The'multiplexer contains camera
» control and HlndOWlng circuitry to allow properly timed alarms connected to
that c1rcu1try to trigger a relay which in turn is used to open shutters on

film cameras. An audible tone generator 1s mounted on the rear of the

chassis. The tone generator 1is activated by the presence of a sensor alarm

- .signal and remains on until the Iatches are reset. The tone generator can

be disabled if the operator ooes not desire to use this feature.

. The frént panel of ﬁhe multiplexer: chassis is shown in Figure 1. The
panel dispT ys 48 light- emitting diodes (LED) which are activated whenever
an alarm triggers the circuitry. The LED's are arranged in groups of-six
‘glights which correspond to the manner in which the channels will be placed
into the output data stream of the’ HCDP. Groupings of twelve, 1ndicate the
way, the Nova 2 receives the data' A front panel SHltCh permits selection
fof either dibéét or latch modes. In the direct mode, the lights will be

' activated only by the presence ‘of a 31gaa1 on an input line. By utillZlng
'. the direct mode, the operator can scan the LED panel and determine 1f any
W line is being held high. He can also time the period .of an‘alarm sensor

‘ pulse, it tne pnlse ie long enough for this type of visual determination.
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o o . Figure 1. Front Panel

In the latch mode, whenever a hannel is actlvated the light will come on

and would utay lit unt11 thé reset button is pushed. The reset button
clears -all, latches and turns off all LED's.

hechanical Description

Lt The Bilevel Alarm Monitoring Multiplexer is built into & stendard 19"
chassis-with a 3~W}2" front panel. The arrangement of the electricial
componehts inside the chasszs can be seen in Flgure 2. The logic eircuitry
is buzlt on the one 180 integrated circuit (IC) socket Aupat board. The
board is a mu1t1~layer board with the top and bottom portions of the board
Abelng a ground plane. A power plane is sandwzched in the center of the
i board Plns 16 of the sockets are common to the power plane and Pins 8 are
-.' common to the ground planes. The sockets are arranged in groups of 30.

i When—an operator views the chasszs from the top,. standing at the front
:panel,sxde, he- Hlll see groups labeled A through E, proceeding from left to
‘Pléh ’ respettzvely.‘ Each socket ‘ing de the group is numbered from 1 to

,»30 ﬁesignatlon'of IC’'s thus can be 1dent fied by the nomenclature such as
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A20 or E30 indlcatihé the group and'socket where a given IC is installed.
Connect1ons to, the outside world are .made from the board via the 12
-connectors located at the rear of the board. Pcwer is suppl1ed separately
“via a tw1sted cable runnlng from a’ Lamda ABA—LOS-Y-5-1 power supply. A »

small nldular Sem1conductcr Circu1ts pover supply rurnlshes the voltage for .

The rear of- the ch3351s is shown in Flgure 3. It con%ains thp AC

power connector and five flat’ ripbon connectors laheled J1 through J4, J91,

SR an alarm 1nput oonnector. J2 is a. eonnector for the oable 301ng to the

i N
Nova 2 computer. J3 connector transfers signals Jotween the oh3551s
clrcuitry qnd the Memory Controlled Data Processor. JY4 connector proVides'

1nputs and outputs fqr the camera control 01r~u1try.v The swgnals ‘to the

lf‘ ' . electrical counters,for count:ng camera expOﬂures cotie out of the J5

_connector. The swi:cv present on the” rear pdnel disables” the Sona]ert that

. Figure 3. iFR_e.iva.'v"of‘ Chassis -

Ta




Nova 2 Interface

The Nové 2 computer.uses the information available in the Bilevel
Alarm Monitoring Multiplexer to determine when an alarm occurs. An alarm
signal on a line will set a flip-flop latch indicating the occurrence of a
particular alarm. The Nova 2 can read the latches to ascertain which alarn
has occured. The interface to accomplish this tésk is done Qia a MDB
computer interface board in ihe Nova 2 computer. This MDB board accepts
signals from the qua software and translates them to signals which will be
_ recognized and operated upon by the alarm monitoring chassis. Thg Nova 2
codes for the alarm monitoring multiplexer are summarized in Table T. The
device code is a 278 code for the Nova. '

There are four main funétions accomplished through the Nova
interface. The first-one is a DOA output command with an indicated code on
the 16~-bit output bus asking for a designated 12-bit group of bilevel
information. The chassis receives this command, deccdes the request, and
places the 12-bits on the data bus which is in turn latched into the input
registers on the MDBAboard. Next, the Nova may output a DIA command which -
will cause ;ne data to be shiftea from the storage latches in the MDB board
onto the Nova bus. A complete transfer of all the bilevels‘canAbe
accomplished in four DOA,’DIA commands with the proper bilevel word
indicaticn. The Nova issues two other commands to the alarm monitoring
chassis. These éonﬁands are an IOPLS pulse which wili clear all of the
data laches that have received alarm sigrals from the outside world. The
second is a "Clear" pulse issued to clear the interrupt circuitry in fhe

alarm monitoring chassis. |

Functional Electrical Diagram

‘The bilevel alarm monitoring chas3sis contains two sets of latches .‘
which are used to indicate the presence or occurrence of an intrusiqﬁ‘a]arm
(Fig. 4). The signal from the alerm aystem is buffered from the ‘outside

world through a 10 K resistor into the input of a C-MOS inverter gate. The

C-MOS inverter gate is protected.by a 12 volt zener and referenced to
'ground through a 2.2 megohm reslster. This gives the bilevel aldarm
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monitoring signal lines a nominal 2.2 megohm input impedance until the
input voltage exceeds the threshold of the 12 volt zener. The output of
the C-MOS gate 7UC901 is fed to two separate latching systems. One output
goes to a 9314 lateh. Whenever the input signal on the alarm lines goes
high, it will be translated to a low going signal by the first inve;ter and
applied to the 9314. This will set the latch in the 9314 to a permanent
high condition if the enable lines are pulled high for the 9314. The
output from the 9314 is fed to a "NOR" gate which upon having a high going
logic signal appled to it will cause its output to gc low and furnish a
ground for a front panel LED. The data contained on the alarm inforration
will remain in the 9314 latch until the lateh is reset. Al! lateches are
simultaneously reset by the reset button on the front panel. If the latch
is disabled by grounding the énable line ard the system is put into the
direct mode, then a signal on the input of the 9314 will not be stored.

The LED will be lit unly by the input signal passing through a Schmitt gate
to the "NOR™ gate LED driver. In the mode labeled "direct," the LED will
remain 1lit only as long as an alarm signal remains high on the input to the
bilevel alarm monitoring chassis. The latching system is used by the
operator to determine whether an alarm has occurred momentarily when he wa:u
not present. By using the direct mode, an alarm line can be directly

observed.

The second set of latches consists of a group of SN7474 flip-flops.
The incoming signal that has been shaped up by Schmitt inverter gate is
applied to the clock input of the flip-flop. With the "D" input tied high
the edge of the alarm signal will clock ¢ "1" into the output. Any
additional transitions on the flip-tlop lines will be ignored until the
flip-flop is reset. If, by chance, the flip-flop input signal goes high
and stays high, it will not present a permanent "1" to the output zince the
input requires a trangition in order to clock a "1" into the "Q" output
even after it has been cleared. Tais arrangement provides a lock-out
feature for any alarm lines that go high and remain high. The output of
the flip-fiops is fed to a group of multiplex gates which may be
interrogated by a signal from the Nova 2 computer. The "g" output of tgé
flip-flops is tied through a capacitor resistor network to the input of a
large -"OR" gate, The transition of the "Q" output of the flip-flop causes
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) a pulse to be gen.er'at‘ed and sent tﬁr‘ough the large "OR" gate to zet a
'ﬁiip—flop. This flip-flob*sends an interrupt that can be recognized by the
Nova computer. The cogputer in turn can issue a clear command to remove
this interrupt at any time. This feature was originally designed into the
systen to generaté an ‘interrupt signal to be fed to the Nova 2 Qheneve. .n
alarm occurred. ‘ However, it is not utilized in the "run" mode of the
program since some software constraints made it difficult to Implement in
the real-time "run" situation. Instead the Wova 2 continuzlly sam;les'h]]
of the outputs of the gates in the bilevel alarm monitoriné chagsis and

_with this information decid~+ when an alarm has occurei.

The Nova 2 interrogates the stored latches consisting ol the TYTU
flip-flops from a decode network through the multinlexer. Twelve bits of
information are strobed into the Nova at each request for-date. After the
latches have been read, the Nova 2 will issue an IOPLS pulse to clear the
latches. The interrogation routine occurs about every 50 milliseconds so
that the Nova 2 is constantly looking for the occurrence of new slarms in
the bilevel alarm monitoring chassis. After an alarm has occurred, the
Nové 2 becomes busy performlhé'a multitude of tasks associated with the
data collection; - It will now :tretch its interrogation time to
approximately 1 second when it will determine if any new alarms have
- occurred in- the prev;ous second. If they have, it will take action to
cnntinge to collect data fgr an additional time periodﬁ' If no new alarms

have -occurred it witl sample again in one second. The Nova continues its

6ne se~ . iaterrogation routine until the time period of collecting and

recéret “+.. .n tape has been completed when it will revert to the 50
o . ¢

mitlio . .aterrggotion cycle.

The outputs of the #u1ﬁ Schmitt gates are routed to the Memory
Controlled bgta‘Processor'(MCDP) multiplexeé. Upon romn.~ i from the MCDP,
the‘$;atus of the alérm lineé will be vransferred to the MCDP for inclusion
,iﬁto the MCDP data cutpufﬁ Groups cf 4 six bit words are tranaferred to

the MCDP: Line status.is not dependent upon any transitions, and the data

. f«ﬁhénsferred fsithe*actUal "hiéh*'or "low" condition of the alarm signai

"Iines.' Table II shows the organization of the biievel words and the order
in which‘théy are’ transferred Srem the Bilevel Mulﬁiplex to the MCLP.




Channel Code
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1st word
end ~ . d
3rd word
hth word

Channel Code

1st word
2nd word
3rd word

4th word

TABLE II
Channel Organization of AIDS
Bilevel Words

MSB

bg
1 0 0

Channel Numbers

1 2 3

7 8 9

13 L] 15

19 20 21
bg

Channel Numbers

25 26 27
N 32 33
37 38 39
43 uy is

28
34
4o

46

LSB

12

24

30
36
42
48
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