SECURITY DETECTOR

DATA RECEIVER/TRANSMITTER

SERIAL-ADDRESSABLE RECEIVER/TRANSMITTER

INTRODUCTION

The S-ART is a 16 pin circuit designed for data transmission on a two-lead
cable. The circuil is specially developed for alarm systems where it is
desired to identify each detector individually. There can be up to 30 3-ART
circuits/detectors on the same 2-lead cable. This cable transmits boith DC
supply to the $5-ART and information to/from the S-ART.

SYSTEM BLOCK DIAGRAM

A method by which, in princi- ] e
pla. the system can be ex- LINE 3 ‘E:]
tended to an infinite number B

of 5-ART is shown on the  |cemestier
block diagram. Thecontroller | |
scans the infoutputs of a LINE M
number of lines, eact with a
maximum of 30 S-ARTs.
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DESCRIFTION
The §-ART works on the principle by which an address is sent on the line
cable and the S-ART which recagnizes the address then carries out the
oreder which can, in principie, be two things:

1. Transmit data from the line cable to the S-ART's two outputs OUT 0

and OUT 1.
2 Answer the S-ART controller with the condition of the 2 inputs INQ

and (N 1/IN 2-3.

The line signal is divided into 3 levels in order to give a time signal for
synchronizing and a data signal containing addresses, orders elc.

Typical signai fevels for the three levels would be 13¥, 7.5V and OV.
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FEATURES:

» Receives/transmits data
on only two leads

® Low current
consumption

¢ High noise immunity
* Sabetage surveilled

loop input

APPLICATIONS:
Security systems

Fire detection
Surveillance

Building automation
Local data transmission
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SERIAL-ADDRESSABLE RECEIVER TRANSMITTER S-ART

SPECIFICATIONS
ADDRESS CODING LIMITS
The circuit is coded on address inputs CHARACTERISTICS CONDITIONS +25°C UNITS
AD-A4, MIN. | TYR. | Max.
In order to reduce the power consumption Devi Qutputs unloaded
o ) ice Currenl | . *
1o the circuits they are in power down Not Agdr:;;ed - b'n§1\';%|1399-0-15\" A7 | 080 | mA
mode for most of the time. Only when a w”
circuit is addressed is the amount to that | Device Current lag IND, IN1 are open
particular circuit increased. Power-Up Mode IN2, 1N3 are active 3585 | 550 mA
{5 carr. addr. bits} Cpd-Cob | Vea=15V
READ Device Current lu INZ, N3 not active
. Addressed, Line Qutput ING, IN1 are open 624 | 954 A
When a S-ART has recognized an address | Transistor Active P Voa= 15V ? & m
with the correct parity and then receiveda . -
N Device Current las IN2, IN3 not active
HEA_D order the c_ontrolle_r bepomes Addressed (4 corr. addr. bits} IND, IN1 are open 184 | 286 mA
passive. The S-ART in question will then ' ;
: . Line Qutput Trangistor V=15V
send data bits to the controlier. These bits | Not active
are the condition on the INCand IN1/IN 2-
: ; ; Cutput Voliage Low Level Ydd=10-15V
3 and a parity bit derived from them. Outo, Out 1, DSR o= 1 MA 1.2 v
The current in inputs N Q and IN 1 only Tout 8l :
ftows when the S-ART is addressed. gﬂt%f 053“ ,CBE.'E" 1.0 mA
If the sabotage surveilled foop IN 2-3 I8  { Quiput Voltage High Level
used IN 1 should be open. N 2-3 isthen | Qut 0, Out 1, DSR 14 W
read instead of N 1. Leaka
ge Currant Vor =14V
The loop IN 2-3 is checked for both |Outd Out 1, DSR o 30| wA
shorting and breaking. Input Voltage Level Low | Va=10-15V 30 V| V
Al-A4, INQ, IN1 High | Wee=10-15Y 0%V v
WRITE inpul Current ING, IN1=GND
When a S-ART has recognized an address Pawer-Up Mode Vaa=18Y 150 B50 A
with carrect parity and a write order, the | {4 corr. addr. bits)
S-ART in question transmits data to the | input Current
utputs OUT 0 and QUT 1. This data AQ-A4, INO, IN1 Vaa= 1BY 0 uA
transmission lakes place after a check of | Not Addressed
the parity bit. It the parity bitis wrong, data Positive Trigger
transmission to QUT O and OUT ¥ is Threshoid Wy, © | Clock Comparatar 110 117 | 124 v
blocked and new data transmission can ] Voltage Vaa=15V vy, D | Data Comparator 46 | 57 66 v
only take place after a read order which . ) Vgg= 15V
resets the parity fault. Negalive Triggsr Voo | Glock Comparator 102|108 | M8V
The DSR signal can be used to strobe |1y eshald Vol Woa=10Y
OUT O and OUT 1 further on in the reshold Voltage Voo | Data Comparator 34 43 52 v
following logic. Hysteresis Voltage _
Clock/Data Comp. Vaa= 13V 0.7 08 v
Saturation Voltage For WVaa= 15 1 v
Line Qutput Driver 1.=50 mA
Saturation Voltage For Vao=15V
Ling Qutput Driver le=10 mA 04 v
Leakage Currenl Vine=0-18Y
For the Line Output V= 18 16 | wA
Line Signat Freq. Ve~ 1BVEIV 0 20 kHz
Rise/Fall-Time Line Signal Q.250 250 uS
Turn-On Time for
Lina Qutput Driver 10 5
Turn-QH Time for 10 o
Line Quiput Driver : H
sLine Voltage VL Q 28 Y
Loop Cutrent IN2, IN3 0.t 05 mA
Alarm Condition IN2-1N3
Loop Open 1 5 kid
Alarm Condition IN2-IN3
Loop Shorted 5 30 | K2
Temperature Ta | Operating -40 a5 G
Range Tug | Storage -65 150 e
o The circuit shall function in the correct way only between 0-18V.
Data driver must not furh on when hne voltage is above 18V,
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SERIAL-ADDRESSABLE RECEIVER TRANSMITTER S-ART continued

DATA FORMAT

The signals are sent out on the line in words organized as shown in the
figure. IN1:

The S-ART information consists of two parity bits - an address parity bit Input 1o S-ART.

and a data parity bit. Both the address and data are checked foreven  IN 2—IN 3

parity. The address parity bit must always be generated by the Sabotage surveilled boop (shorting and breaking}.
controlier. The data parity bit during the AEAD-made is generated by quT

the S-ART, During the WRITE-mode the data parity bit is generated by 0utpuf {open collector) from S-ART.

the controller. OUT 1:

Qulput {open colleclor) Trom 5-ART.

IN 0:
frput to S-ART.

Ad:dréss inputs. Must be connectad to VYoo or GND according to the
relevant address code. DSR: o .
LINE: Dala set ready. Cutput {open collector) fram the S-ART, which is active
Signal lead in the line cable. during WRITE-mede, when OUT 0 and QUT 1 ghange.

GND: DATA OUT:
o . - ich i active i READ- . m
Zero lead in the line cable. %L:gahtofrogn_;rﬁ_st:ﬁr'{é.wmch is active in the READ-mode. Transmus

Won!
Supply voltage to the S-ART. The voltage is derived from theline signal.

v T Typicat S-ART spplications
]m:m.mv[w]m:mmm[
+ 1) Alarm datsctor
SRR m— I8 0
f— 5 i =~ TAWDAT CoRLACE
Line from controlles 1 Datwetor
e & —-vsalarm contact
» ™1
Address cﬁllngﬁ T
Transmivsinh Line
1) Window foil
LImE
"1 oxqa D O——— oo — . “’r Foll—m
orr iy ip—— an Line from contrallier ) f— -
e A Tarminsl lasd—i-
X [ —
v Addrann coding T L] :l.‘
oo -,
* w2 The foil 18 chacked both far shuete anc broakage,
L] End of LOOT
edpeuike 3) Alare indicator/Dakta transeissicn
He *1m 3|
e
— ——y 5
i, - Lins from comtrolisr '
_]» 4+ Short cables ] & - meils
Addrass E"‘_‘L"..’E'LI-EJ L] Legic
codr . AT Mlnﬁ T ———Lamps #tc./ clrouit
Indicatas I8 1 and LOOP I8 2, IN 3,
oannot ba Gead mt the same time. naes Winin

CS-212 FUNCTIONAL DESCRIPTION

_"— N - I
GENERAL S:;ﬂ?‘ | zlij 212 5 i 22 5 :‘
The 0S-212 is a peripheral addressable orcuit which 15 used as a .. - R
communication link between Dectectors/Sensors and a Central -
Cantrol Lini.

The communicalion between the C5-212 and a controd unil takes place
via a simple 2-wire cable which alse pravides power to the IC

L Ao
1
'
_@ JLa.
R s

On each 2-wire cable, a maximum of 30 C3-212's can be controlled or
interrogated with the address binary 0-29. This permils survelllance of
up ta 30 window protections, door contacts, movemenl detectors, etc.,
within the same 2-wire group Each 212 can monitor the stalus of two
external surveillance devices and communicate the status back o the
control unit. Two outputs are also available far contralling bels, lights.
Led's, daot locks, etc. These gulputs are controlled from the control
umit via the 2-wire cabie.

The CS-212 is a 14,000 sguaremill FL/Linear 1G consisting of
approximately 275 FiL Gates, 100 BiPolar Transistors and 40 Resistars

MOTES.
1 - ndicates, IN 1 & loop IN 21N 3 canncl be used al the same hime
2 Thas diagram shawn C5-212 aircuit coded 1o 24
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CS-212 FUNCTIONAL DESCRIPTION continued

2-WIRE THANSMISSION CABLE (The Line}

The 2-wire bidwectional transmission cable called “The Line” provides
power and data to the C5-212 and also provides data back to the
control circuit.

The line signal is rectified and filtered at each C3-212 and is used for
the power supply to the chip. The C3-212 also decodes the {ine signal
into clock and data signats used inside the 1C.

A typical line signal from the control unit would look fike the following:

| L) a I |

The C8-212 would decode this into clock and data.

CLOCK:
PONTIVL LUSE STAORES

DATR aNTD AN INTERMAL
HIFT RERISTER

L

1 [ [+ t 1

DATA

The C8-212 accepls addresses and commands in 10-bit word farmats
Three types of words must be generated: Sync. Read and Write.

SYNC |READ | |PEAD ; | READy i“mnls‘ﬂf [WRITE | TWRITE 2[}!
Ll

SYNC WORD

Synchronization is obtained by providing the CS-212 with Bormora 1's
followed by a "0". To prevent afalse sync., itis bestto send ¢ before the 8
1's. This word insures all circuits on the same line see the commands at
the proper time

READ WORD

To check the slatus of a £5-212's inputs; 1., IND and IN1 or INZ/IN3, a
read word must be sent. The first 3 bits must correspond to the address
of the C5-212 to be interrogated. Bit #6 is the address panty bit. It must
insure that the first 6 bits are an even number of “1"'s. If the parity is
even and the $5-212 to be interepgated has not previously received a
parity arrgr {odd parity), it will tfransmit its status along with an
inlernalty generated parity bit. G corresponds to IMg, D1 corresponds
to INT or INZ/INQ. After the address parity has been transmitted, the
controller must allow the CS-212 to transmit. The controller must pull
the line down to approximately 7.5V, then the C5-212 will trangmit. if a
“1"is 1o be transmitted, no change will occur on the line. It a ™0™ is to be
transmitted, the CS-212 will then pull the lineg down. In gither case, the
controller must pull the fine back up ko 15V in order to continue. It the
CS-212 has received a panty fault, i will transmit 3 one's
{DO-D1=pD=1}. This will aliow the controtler to detect a parity error. Ifa
parily arror is detected by the controller, the read word must be
repeated.

TYPICAL READ WORD

Assume that Device #24 is 10 be interrogated and the status of IND=1
and iNT-0.

Mg a4, &, &, B, BA" Do oD,
Lo s VIR T TrTE T
TRANSMITTED TRAMEMT TED
HY  CONTROLLER B C5 217

j |— |— J_\_I_L[ VU u’"l ;
o I I o 9 L

1 f ¢ ’ 4 L-mu FARITY
H i . INI STATUE
| : ! - 10 STATUS
l +-——=0" FDR READ
i ADD. PRRETY
—— A a2
by |28
e
e mk 20
e wngmeEn
DsaRT - 24

WRITE WORD

In grder 1o update Out B and Qut 1, & wiite word must be sentto the C8-
212, The firsl 5 bits must correspond to the 212 you wish to update. Bit
#6 is and address parity bit, It must insure even parity. DO corresponds
to Qul 0 and D1 corresponds to Out 1. An even data panty bit must be
received by the $5-212. If the address and data parity are even and the
CS-212 has not previously received a parity error, it will update Out 0

‘and Out 1. If a parily error was received, the 212 will not be updated. In

this case, a read ward must be sent 1o clear the parity fault.

TYPICAL WRITE WORD
Assume 05-212 #2 is to be updated 50 that Out 01 and Out 1-0.

Bo By Az A A
[TV Tege o]

1

i
i
I
|
i

Fe TRIE Dy oG, EN

L 1eTr]
EREREEERNY

i L
a1
L
[ ]
! ~ T o
' - ——e"1" FOR WRITE
AR TaMTY
v .
—— a2t
TR
_ CY T T
-——m b 20
BANART =i E

-
-
R
-
—

——




CS-212 FUNCTIONAL DESCRIPTION continued

OUTPUTS

1. Qut 0 and Out 1: Pin #3 1, 16
These outpuls are updated according to the infrmation present
during the write word.

2. DSA: Pin $15
The DSR pin is a manitor of the clock signal far the On Chip O type
Flip Flops. corresponding to Qut 0 and Out 1.1t can be usedtostrobe
data from Qut © and Qut 1 inte external circuitry connected to the
cs-212,

These three outputs can sink up to TmA at 1.2¥. They are Darlington
type open collector guiputs.

QUT O, OUT |, DSR

L e ﬁ_rmr

OsR

& _THS EDGE © FAESENT WHEN DUT O & CUT |
ARE UPDATED.

3. Data Out: Pin #11:
The Daia Qut is used to transmil the status of In0 and In 1 to thedine.
For Data=1, the ling driver is off. For Data=0, the line driver is turmed
on. This output is a salurated swilch capable of sinking 10mA DC at
4V and 50mA at 1% on a transients basis. The 50mA is needed to
discharge the line capacitance. A 150 Resistor from the line to Pin 11
lirmits the current into Pin 11 when the line driver is on.

INPUTS

1. Address Inputs: Pin #'s 2, 3, 4, 5, 6,
The 212 has 5 address inputs which decide what address code it will
respond to. Their thresholds are approximately 1/2 Voo and draw
less than 20uA. The inputs should be grounded for Legic 0 and tied
10 Voo (Pin 12) thraugh a 10K Resistor. The resistor is necessary for
non-destruction of the 1G with 28V applied to the line.

2. Data Inputs: Fin #'s 7, 8
1ND and IN1 (Pins 8 and 7} are digital inputs and are similar o the
address inpuls in that they have a threshold of approximately /2
Voo. When the C5-212 is unaddressed, these inputs draw less than
20uA. When the gircuit powers up, INO and IN1 source typically
400uA.

3. Detector Loop: Pin #'s 13, 14.
INZ and IN2 can be used together to form a detectar loop. When
used, the outputs are connecied togethsr through 2 window foil and
a diode. These inputs will generate 8 1 at D1 on the line when the pins
are shorted or opaned.

When using IN2 and IN3, IN1 musl be tarminated o Woo through the
10K Resislar used for the address inputs. When using IN1. IN2 and
IN3 must be shorted or opened,

l
H | WHEN IN I=1

NI Q‘-—]_.. ¢

iNz

TO D) ONLINE
DURING READ

™ | wHEN LOOP
T IS OPEN OR SHORTED

IN3

4, Line Input: Pin #9
The line input is internzlly connected la two comparatars. These
comparators separate the line signal into clock and data. The line
input wilt draw less than 16uA of inpul current.

5. Voo Pin #12
The Voo Pin provides power 10 the CS-212 circuitry, Thelinesignal is
externally rectified and fillered, then applied t6 Yoo. The Voo pin
draws varying amounts of current, depending upan the state of the
212 (See specification), The unaddressed current in less than BmA.

The aperating voltage range is 10V to 18V on Pin 12 of the 1C. This
wide range 15 necessary because of losses in the line and ripple on
Yoo

The circuit is designed to wilhstand 28¥ applied to 1he line. This is to
pravent the destruction of the 1C and ils external componenis if the
2-wire cable is miswired.

ORDERING INFORMATION

CS-212N

PARTNUMBER | DESCRIPTION |

16 Lead PO
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Our Sales Representative in Your Ared is!
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