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Programmable Encoder/Decoder

GENERAL DESCRIPTION

The ED series is a single monolithic chip using metal-gate
CMOS technology for low cost, low power, high yield and high
reliability. It is a dual purpose circuit, capable of working either
as an encader or as a decoder on its own transmissions in appli-
cations where exclusive recognition of a special code is required.
It wiil decode 1 of 32,768 codes. in the transmit mode each
circuit is capable of generating the possible codes by connecting
the Data Inputs to VDD or GRD fora “1” or a 0" in the re-
ceive made each circuit is capable of decoding the transmitted
signal and simulitaneously making a comparision to the local ad-
dress code for identification.

FEATURES
D Manchester Phase Encoding
O Encoder/Decoder in one circuit

D Schmidt Trigger Input for excellent
noise rejection

0O Built-in Oscillator using non-critical
RC components

O Zener Diode to regulate the power supply

O Low Power, High Noise Immunity ORDERING INFORMATION

CMos techno“’“ DEVICE PACKAGE ORDER NO
O Ability to Decode Original Signals ED45 28-Pin Plastic DIP ED-15P
28-Pin Plastic Chip Carrier ED-15PC
O Automatic Preamble Generation ED1 28-Pin Plastic DIP ED-1P
ED-9 18-Pin Plastic DIP ED-9P
ED-5 18-Pin Piastic DIP ED-5P

TYPICAL APPLICATIONS
O Smoke & Fire Alarm Control Systems

O Digital Paging Systems
O Pocket Pagers
PIN CONFIGURATION

O Security Systems
[0 Garage Door Openers

O Theft Alarm Systems

03 Digital Locks

O Systems that require a Special ldentification Code

0 Recognition or Transmission
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ED-5,9, 11,15

ABSOLUTE MAXIMUM RATINGS

Supply Voltage with respect 1o VSS . 6.4v
Operating Temperature . R . .. ... ...........0°Cw+0°C
Storage Temperature . . L . . L . ... .. ... ... ... ... =58°Crto+150°C
Zener Current . . . . . .. oo oo oo 100mA

NOTE: A!l Inputs except O! contain protection circuitry to prevent damage due to static charges. Care shouid be exercised to prevent applica-
tion of voltages outside of the specification range. The Ol has a special input protection circuit and special care should be taken with this input.

DC (STATIC) CHARACTERISTICS (Vpp = 5.0V X5%; GRD = 0.0V; Ta = 25°C)

SYMBOL PARAMETER MIN (DZT:” MAX. UNIT CONDITION
VIH Input High Voltage VoD -0.3 VDD +0.3 v "1 INPUT
ViL Input Low Voltage -0.3 03 v 0 INPUT
ILKC Input Leakage Current 0.1 20 pA VIN = 5.0V for pins T/R, SDI
ILe Input Load Current 20 6.0 20.0 nA VIN = 5.0V for pins RS, Dt—-D16
VOH Output High Voltage vpD -0.3 \% VDD =4.75V. ILOAD = — 100 uA
VoL Qutput Low Voltage 03 v VDD = 4.75V; ILOAD = 100 A
iOH Qutput High Current -1.0 -1.5 mA VOH = VDD -1.0V
{Sourcing)
1oL Qutput Low Current 1.0 3.0 mA VoL = t.0v
{Sinking)
vz Zener Voltage 55 6.4 7.0 \% 1Z=10 A (note 2)
6.0 6.7 7.5 \Y IZz=10mA (note 2)
CIN Input Capacitance 10 pfd (note 2)
CONT Qutput Capacitance 10 pfd {note 2]
DD Drain Current 10 pA Vpp = 5.0V, ail inputs = GRD
all ouputs floating

AC CHARACTERISTICS {(Vpp = 5.0V £5%; TA = 25°C)

SYMBOL PARAMETER MIN (nz“’:” MAX UNIT CONDITIONS
fe Ciock Frequency o} 25 KHz R = 150K; C = 100pF;
Clock Period {tc) = 1

1SD) Start Pulse Width 500 ns fe
1DDO DDO Delay from SDI 5 us
tDC Data Clock Puise Width Stc sec
tWORD Full Cycle Word Length 130tc sec
RR Receiver Oscillator *10 %

Resistor Tolerance

from Transmitter

Oscillator Resistor
cR Receiver Oscillator *10 %

Capacitor Tolterance

from Transmitter

Oscillator Capacitor

NOTES: 1. Typical values are those values measured in a production sample at VCC = 5.0V.

2. This parameter is periodically sampted and is not 100% tested.
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ED-5,9, 11,15

OPERATION
General

The ED-15 series mode of operation is controlled by the Transmit/Receive control input {T/R), when switched from VDD to GND, the

circuit will automatically change the oscillator, Start/Data Input, and Data/Decode Qutput from Transmit to Receive mode.

The circuit contains an on-chip zener diode to clamp the power supply to around 6.7 volts. The circuit will operate from 4.0 volts to the

zener voltage, but operation is recommended at 5 volts + 5% in order to stabilize the time constants of the oscillator circuit. In order to use
the on-chip zener diode, a current iimiting resistor of 1K ohm or greater is required. If pull up resistors are used for the D1 —D 15 drivers, the

resistors should be tied to a valtage no higher than that on Pin 28 or 6 volts, whichever is lower.

Output drivers are capable of sinking or sourcing 1.0mA minimum at 1.0 voits VOS. All inputs are gate protected to both power supplies
by interna!l diodes. The Data Inputs each have pull down resistors to ground sa that only a **1* will have to be programmed. This allows the in-
puts to be programmed by using SPST switches or jumpers to VDD only. The Transmit/Receive input does not have a pull up or pull down
resistor. The Start/Data Input also does not have 3 pull up or pull down resistor, but is applied to a Schmidt Trigger Input circuit to improve

noise rejection.
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TRANSMITTER RECEIVER

= DATA YALID

e et oo ceng o s
Res cen ATA GENERATOR ose
05C CAP R o ® oscear

—
|

ouTPUT |—e DATA/DECODE

OATA STANDBY
CONTROL LOGIC
R DATA COMPARATGR

AESET ResET
CONTROL LOGIC NRZTO
START/DATA MANCHESTER ENCODER STARV/OATA
INPUT l Y INPUT

TPUT

DATA CLOCK

SERIAL DATA OUT
DATA RESET

DATA/DECODE
outruT

R c
TIMING GENERATOR PARALLEL DATA BIT TIMING GENERATOR

TO NRZ CONVERTOR PARALLEL DATA

TO NRZ CONVERTOR

TTTTTITITIIIL] TITTTITITTITIO]

o

01 THAL 078 o1 THAU OIS

Encoder Function

axmasrts oaraerrs

This function is selected by connecting the Transmit/Receive control input to VDD. This enables the Transmit mode and the circuit will
function as an encoder— sampling the 15 Data Input pins digital information and encoding this parallel data in NRZ format, combining it with
the clock in Manchester Code (Phase Encoded) and presented to the D/DO pin for transmission. {Usually to another ED device used as the de-

coder circuit). The encoder will transmit the serial data each time the Start/Data input is activated.

This encoded Data word is transmitted in 2 parts. The first partis the preamble information which is a series of 12 "1°'s then a space indi-
cating that the encoded Data is to follow. This preamble information is intended to be used to synchronize a phase locked loop at the receiver

or used as'a settling time for receivers that have automatic gain control. The second part contains the 15 bits of addresses and/or controls,

Decoder Function

The receive mode is selected by connecting the Transmit/Receive control input to ground. In this mode the circuit will work as a
decoder, receiving the serial data in Manchester Coded format and recover the clock. The incoming data is converted to a 15-bit serial

word. Compare it with the local data word by sampling the Data Inputs (15-bits}. These bits are usually programmed to the expected Data
that will be decoded. If the two data words match, the decoded output will become logic “'1" state, but if the two words do not match the
decoded output will stay low. Alsa if the words do not match but the bit stream was valid {i.e. 15-bits of proper timing) then only the output
valid signal will go high. If at any time the bit sequence has the wrong timing, the local oscillator and internal comparison circuits will be
reset and any new input pulses will be recognized as a new bit stream. Therefore, as with the receiver processing of the preamble informa-

tion, the 12 bits will be recognized but during the 13th interval where no bit transition occurs, the circuit times—out and awaits the

start bit of the data sequence.

ED-11 Option

The ED-11 differs from the ED-15 in that in the receive mode the ED-11 will only compare the first 11 bits and ignore the state of the

last 4 bits — that is 2048 distinct address codes with 4 bits of that may be used for contral data transmission.

ED-9 Option

The ED-O is essentially an 1B-pin packaging of the ED-15 die. The operation and function of this circuit is the same as the ED-15; the on-
ly difference being in the available pins. In the transmit mode the circuit is onty capable of encoding 9 bits of data, the other 6 bits are not pro-
grammable and remain zero’s. The pin configuration also drops DV, DC, DRS, and SDO such that the circuit can now only respond to a data
match condition on the only output D/DO. In the receive mode the circuit can decode the same 9 bits of data, enabling up to 512 possible addresses.

ED-5 Option

The 18 pin packaging option of the ED-11 die is calied the ED-5. In the transmit mode it is only capable of & bits of programmabie code.
All the other bits are held at zero. But in the receive mode, the circuit has the five (32) untock code bits plus the last four transparent bits of

the ED-11. The ED-5 also supplies the necessary output signals to process the 4 bits of control data.
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ED-5, 9, 11, 15

PIN DEFINITION

LABEL PIN NAME FUNCTION

GND Ground Supply Potential negative side.

[¢]] Oscillator This input is to drive the oscillator and is the tie point of the timing resistor (Rr), and the timing
Input capacitor (Cy). it also is connected through a diode to an open drain P-channel device that turns on

10 Vpp when the oscillator is being reset. This input can exceed the power supplies and does during
normal oscillator operation.

OR Oscillator Provides phase feedback to the RC timing circuit through the connected timing resistor. Note this pin
Resistor is driven high during oscillator reset.
ocC Oscillg(or Capacitor connection of RC timing circuit provides phased feedback from the osciitator. This pin is
Capacitor driven low during oscillator reset.
RS Reset This input pin may be used to overide the data transmission cycle or inhibiting 8 SDI input. it clears
Input the D/DO 1o a low stats and resets ths internsl oscillator and data comparisan circuits. This pin may

be left opan {(No Connection) when not used, or driven as an input, or an external capscitor {100pf)
ta VDD may be added for power-up reset. The Reset function is activated when this input is connec-

ted to VDD.
S/DI Start/Data Start/Data input is a dual function pin. It is used to start the oscillator which enables the transmission
Input of the encoded word in the transmit mode. And in the receive mode, this input receives the serial

coded information for processing and comparision.

D/DO Data/Decode Another dual purpose pin, this pin is the encoded sequence data output in the transmit mode and be-
Output comes the decode true autput in the receive mode. It indicates that the incoming code has matched
the local bit data input address.

D1-D15 Data Bit These inputs provide parallel input data to be sequentially transmitted. 18 pin package options have
Inputs some pins omitted and hence these data positions will have logical zeros transmitted. In the receive
mode these inputs become the parallel local address code for comparison with the incoming data.
Note that with the ED-11 and ED-5 options, the data bits 11-15 are not used in the comparison
when in the receive mode.

SDO Serial Data This output signal is a butfered S/D) signal after going through the input Schmidt Trigger — a delay
Output circuit, and is the same polarity as the input and can be used to chain a number of receivers together.
This output can be connected to the input of a 16 bit shift register {clocked by the DC pin) in a re-
ceiver system where data is to be recovered regardless of its comparison to a pre-set address word.

ORS Data Reset Data Reset can be used in the receive mode to reset an external data shift register since this signal
Qutput pulse indicates that a new word has just begun processing.

DC Data Clack The Data Clock output may be used in a receive system since it is the recovered data sync pulses,
Output also this output can be used to clock an external shift register where data is to be recovered.

bv Data Valid This output is triggered low at the start of any input and will remain low until a complete word has
Qutput been processed. Note that this output simply signais that a valid word has been received and not that

the code received has matched the local address code.

T/R Transmit/ This is a control input to determine the operating made. A logic high applied to this input puts it in
Receive the transmit mode, a logic low puts it in the receive mode.

VoD VDD Positive Supply Potential — This circuit contains an on-chip zener of approximately 6.7 volts across

the supply terminals.
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ED-5,9, 11,15

TRANSMIT AND RECEIVE DATA PATTERNS OF ED-SERIES DEVICES

NOTE: 8it Sequence Code Format
X = Programmable
0 = Hardwired Internally Zero
1 = Hardwired Internally One
D = Don’‘t Care in Receive Mode

ED-15 to ED-15

1 28 1 28
2 o 27HA8 GNDr ol - 10 27_ILﬂ_.1
Jmfi e R 75 . O
T o], = T _ocl, w | —oc
START SIGNAL ——SDite 7 R0 —SPlle 7 |—0o/00
Transmitted Bit Sequence Received Address Code
ORI XXX XXX XXX X [XIX]X
D1 D15 D1 D15

ED-11 to ED-11

VDD VDD
o]} /8 ol
GND 2 - 27 GND' 2 = 2 .Ilﬂ___‘
CTHLHT*_QB_ 3 4 CﬂFRTbﬂ" 3 Q2 ov ¥enp
ocl, w oct, w ZFDC
sTART signaL —LH 6 7 |Ree SRl 6 7b—o/m0
Transmitted Bit Sequence Recsived Address Code
AT XXX XX D] XXX XIXTX]X]x X[ x o[ o] [D]
D1 D15 D1 01§

Note: When unused, the DV, DC, DRS and SDO pins should be left floating and must not be tied to either a power supply or to ground.
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ED-5,9, 11, 156

ED-9to ED-9
voo VfD
17 16 {————d 17 16
T/R
GND{ 9 _{is . 1spLE GND 2418 o 15 !
RT3 oR a RT $0R ; ;
CTT - crr LI ~] GND
[o]] 2 w oc w
1 o/D0 SDI
START SIGNAL —=Di, 5 =4 § — D/DO

Transmitted Bit Sequence
(lofo]o]x] x] x| x]o[x]o[o] x| x| x] X |

[1oJoTolx] xTx[x]o[x]o]of X[ x| x] X |

D1s D1 D15
ED9 to EDS
VDD VDD
i | T
‘ 18 17 8 17
o] TR [o]]
GND "o 8 GND L. 15‘—‘45—1
Cr==RT{%—2 a crx"TleR], A sb—ov ¥ ono
oc |, W ocl: W 1o
START SIGNAL e [ 6 R0 [ 6 |—omo
Transmitted Bit Sequence Received Address Code
[1]o]ojolx| x| x[x]o]x]|ofox|x[X]xX] [1[o]o]o[ x| x[x]x[o[x]ojo|D[D{D]| D]
Yl D15 D1 D1s
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ED-5,9,11, 15
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ED-5,9, 11,15

TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted)

|0L vs VDD Vs VOL lOH vs VDD vs VOH
0 ?
] + s }—8s5v
7 ,sﬁ‘\ 7 8.0V \\
. % —
s q 1 ¢ [voo-
5 . .69 g
35 NS 3 s sV N
4 - A0V F ¢
!8 s P LA Voo~ il 35 \ st\:\
= s 7 & ) 4.ov\\ \
\ - \ NA
© 1 2 3 45 6 7 8 9 10 ° T 2 3 4 5 8 7
Vou (VOLTS) Vor (VOLTS}
RESISTANCE OPERATING\:REOUENCY
vs
OSCILLATOR FREQUENCY Vop
= :
60>
400 \ ® << /
T SOM. E s0 Q@“}/
E e By é P . ‘ﬂ\\r\y
§ 100 [ § QP‘\'\' . ,/
- ez o037 e BV R0
¢ w \\ g 5 A 258
M ECAXY s
8 S, < 500,F 10 —
B L \I\ °
0O 10 20 30 4 50 6 70 35 40 45 50 65 60 65
FREQUENCY (KHz) Vpp (VOLTS}
SDI INPUT
ViLMiH v Vpp Ipp vs Vpp
50 10ma ‘}E
40 = ‘"
g W tmA ~
S a0 ] @ 7571
3 ~d § 100un |20 TRANSMIT Vo]
E“ 20 ] :é T T ™ < '.
3 - I tpp RECEIVE
2 - ' ™ o
10 Lt 10uA F icray TRANSMIT ]
- IsTBY RECEIVE
[] - L1. Ll
35 40 45 S0 55 60 85 WA 3 [ °
Vpp (VOLTS) Vpp (VOLTS)

4-8

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



