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CODED LOCKING CIRCUIT FOR SECURITY SYSTEMS

(one-shot output; 6.5 k codes)

GENERAL DESCRIPTION

The TEA5501 is an encoder/decoder circuit, for security systems. In the system a complex code is
transmitted between an encoding and a decoding unit'by e.g. infrared radiation, RF or direct galvanic
contact. It can be used as an electronic lock or for {de}activating an alarm. The device can operate as
an encoder or decoder. The code (6661 combinations) is hardware programmable.

Features

e Universal encoder/decoder circuit

® 6561 hardware programmable combinations

® Error protection: transmitted code is repeated twice

® Scanning protection: after receiving three invalid codes, data input is disabled for a short time
® Low supply voltage

® High output current

QUICK REFERENCE DATA

parameter conditions | symbol min. | typ. | max. unit
Supply voltage {pin 14) Vp 3.0 4.5 6.5 Vv
Supply current (pin 14) Vp=45V | Ip 1.8 25 3.2 mA
Operating ambient temperature range Tamb —40 | — +85 | °C
Storage temperature range Tstg -50 | - +150 | °C
Total power dissipation Ptot - - 500 mwW
" Maximum voltage at output (pin 3) | Vo - — 16 Vv
PACKAGE OUTLINE

14-lead DIL; plastic (SOT27).
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Fig.1 Block diagram.
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Coded locking circuit for security systems TEA5501
{one-shot output; 6.5 k codes)

PINNING

Pin functions

pin mnemonic description
1 GND ground
2 Cosc oscillator capacitor
3 ) output GND II U E Ve
4 E code recognition
: E;ecogn . 9 Cosc [2] [13] DATA
6 E7 s[3] [12] et
7 E6 Erecogn [4] TEAsso1 [11] E2
8 E5 E8 |5 1
coding inputs ] 0] €3
9 E4 e7 [&] Al
10 E3
E6 |7 8| E5
1 E2 E :]
12 E1 ) MLA183 - 1
13 DATA data input Fig.2 Pinning diagram.
14 Vp positive supply voltage

FUNCTIONAL DESCRIPTION

The TEAB501 is an encoder/decoder circuit, for security systems. The system has the ability to transmit
a complex code between an encoding and decoding unit by e.g. infrared radiation, RF or galvanic contact.
The device can operate as an encoder or decoder depending on the external circuitry connected to the
data input. The code is made by the 8 input pins E1 to E8 by connecting them either to ground (LOW)
or to the positive supply (HIGH), or leaving them floating (=0). This allows 3% combinations.

Encoding

In encoding mode the data input is connected to Vp. The encoded signal (programmed code plus
recognition code) appears at the output S. After every start the encoder completes three coding runs
then stops automatically.

Decoding

In decoding mode the data input is open for data from the encoder. If the input data is recognized, the
data input of the decoder is temporarily closed (disregarding immediately following data) and the
output is activated for a predetermined time.

If the input data is not recognized, the output is not activated and after the third coding run is
completed the data input of the decoder is temporarily closed.

Output

The output is an open-collector configuration (npn), which is active LOW. It can handle a higher supply
voltage than Vp (i.e. 16 V max.).

Coding input (recognition code)
Pin 4 must either be at ground level or at a maximum level of 0.3 V.
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RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage (pin 14) Vp - 7 \
Supply current (pin 14) Ip 0 50 mA
Input voltage (pins 2 and 5 to 12) V) -0.3 Vp+0.3 Vv
Voltage at output (pin 3) Vo -0.3 16 Y
Total power dissipation Ptot - 500 mw
Storage temperature range Tstg —-50 +150 oC
Operating ambient temperature range Tamb -40 + 85 oC

THERMAL RESISTANCE
From junction to ambient
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Code locking circuit for security systems TEA5501
(one-shot output, 6.5 k codes)

CHARACTERISTICS
Tamb = 25 Oc; voltages with respect to pin 1; unless otherwise specified
parameter conditions symbol | min. typ. |max. unit
Supply
Supply voltage (pin 14) Vp 3 45 16.5 \
Supply current Vp=45V Ip 1.8 25 |3.2 mA
Zener diode voltage across '
supply note 1 V2 - - |8 \%
Inputs E1 to E8
Input voltage HIGH ViH Vp —-0.3 - |- \%
Input voltage LOW ViL — - (0.3 \
Input voltage floating ViFL 1 - |vp-—1 \
Input current HIGH hH 2 7 12 HA
Input current LOW hL -4 -9 |-15 MA
Input current floating hEL - - |2 A
Data input
Input voltage
for encoding mode Vde Vp —0.6 Vp |Vp+03 \'
for decoding mode HIGH VddH 08 - 05 VP \")
for decoding mode LOW VddL - — 105 \'%
Input current
in encoding mode Viz=Vp=
45V lde 8 16 (25 HA
in decoding mode HIGH Vig=2V;
Vp=45V lddH - - 12 HA
in decoding mode LOW Vi3=03V;
Vp=45V lddL -8 —16|—25 HA
Minimum pulse width of DATA
input signal fdp 2 - |- us
Output (pin 3)
Output sink current output active;
Vp=45V lo(sink) 25 - |- mA
Voltage at output Vo - - |16 \Y
Recognition code (pin 4)
Input voltage \7 — - 103 \")
Input current I —4 -9 (-15 RA

Note to the supply characteristics
1. Maximum Zener diode current 10 mA.
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TEAS501

parameter conditions symbol [ min. | typ. max. unit
Oscillator characteristics Vp=45V
Switching voltage thresholds

high level Vih 3.10 | 3.32 3.50 \

low level Vil 0.65 | 0.71 090 |V
Input current

after switching high level lth 27 36 45 MA

after switching low level It —-6.7 | -9 -11.3 | pA
Duration of oscillator pulse

in coding mode note 1 Tc 20 0.4:CqgclpF) | — us

in decoding mode 74 3:7¢ | 0.4:Cogc(PF) | B¢ | ms
Oscillator capacitor

in coding mode notes 1and 2 | Cogc |56 - - pF
Duration of

output active status To - 384-74 —

data input disabled status Tx - 57674 -
Influence of temperature on ArolT

duration of oscillator pulse ./:T L 0.002 - K—1
Influence of supply voltage on Are/T

duration of oscillator pulse ccei_ - 0.16 v—1

AVp

Notes to the oscillator characteristics

1. Minimum value encoder — capacitor must provide minimum pulse width of DATA pulse
Tdp (=0.2 Tc)' '
2. Ratio encoder/decoder capacitor 1 : 4.
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Coded locking circuit for security systems TEA5501
{one-shot output; 6.5 k codes)

Code

The code consists of 24 bits. Each bit is represented by presence or absence of a data pulse following
a clock pulse. The first 2 and last 6 bits form the recognition code. The intermediate 8 pairs of bits
are determined by the connections of the input pins (E1 to E8). For the corresponding code in decoding

mode the order of the input pins is reversed and connections “LOW’* (L) and ‘‘floating’’ (o) are
interchanged.

internal

coding E1 E2 E8 internal coding
— Mt —r—r A \
A B A B o ___ A B
encodingmode | R{ | R2 | Q1 | Q2 | Q3 { Q4 | Q5 Qi5]Qi6| R3 | R4 | Rs | Rg | R7 | Rg
clock pulse
data pulse
itted f L irnnpCnpOppeT T ~ -
Cerodngmoss” U U TR ISR IR RS Uy U
reogoggglon recognition code
MLA184
encoding E1 E2 E3 ---- E7 ES8 o L H
decoding E8 E7 E6 ---- E2 E1 L o H

example
encoding E1=L E2=H E3=w E4=H - E7=L E8 =oo
decoding E8 = E7=H E6=L EB=H - E2=e E1=L

Fig. 3 Coding diagram.
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Coded locking circuit for security systems
(one-shot output; 6.5 k codes)

APPLICATION INFORMATION

T 100 Q
o——1

-]-1 nF

Vp -|:3°sc|E1 |E2 |E3 IE4 |E5

I

14 2 12 .11 10 9 8
DATA L3 TEAS501 3l
+ 1 4 5 6 7
ATWF SR GND Erecogn |E8 |E7 IEG

E1-E8: code (H,L,e0)

..L3.9 nF

+
N/ =a7pr |Vp Tcosclm lez |E3 IE4 |E5

14 2 12 1 10 9 8

13 TEAS5501 3

1 4 5 6 7
GND Erecogn |Ea |E7 |Ee

E8 — E1: code (H, o=, L).

TEAS5501

i__ (open collector)

to load

MLA186 - 1

Fig.5 Application diagram; data transmission via direct galvanic contact.
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Fig.6 Application diagram; types of data transmission possible by using different interfaces.
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Coded locking circuit for security systems TEA5501
(one-shot output; 6.5 k codes)

14-LEAD DUAL IN-LINE; PLASTIC (SOT27)
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@ Positional accuracy.
(M Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the
nominal pcsition shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by
+0,254 mm.

H ! ! ! . ! (2) Lead spacing tolerances apply
from seating plane to the line
Dimensions in mm indicated.

top view

SOLDERING PLASTIC DUAL IN-LINE PACKAGES

1. By hand

Apply the soldering iron below the seating plane (or
not more than 2 mm above it). If its temperature is
below 300 °C it must not be in contact for more than
10 seconds; if between 300 and 400 °C, for not

more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder
is 260 °C; this temperature must not be in contact with
the joint for more than 5 seconds. The total contact
time of successive solder waves must not exceed

5 seconds.

The device may be mounted up to the seating plane,
but the temperature of the plastic body must not
exceed the specified storage maximum. If the printed-
circuit board has been pre-heated, forced cooling may
be necessary immediately after soldering to keep the
temperature within the permissible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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