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MM57C200 ENCODER /DECODER

General Description

The MM57C200 is an ENCODER/DECQDER circuit with
MM53200 compatible functians. it requires few external
companents to operate as transmitter or as a receiver.
Three diffarent modes are provided with a maximum of
tM codes. The ENCODER/DECODER IC is designed in
M2CMQS technology.

Typical Applications

-

Burglar alarm systems
Remate control

Central locking systems
Valve control

-

-
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Features

Simple 3C oscillator with 1%
tolerance for R and 5% for C

Up to 1M encading passibilities

* Three cifferent modes

* Transmitter burst-mode for infrared
transmission

Few extiarmal components

* SO-20 Wide package available

T M2CMQOS-technology
Programmable output polarity

* Time delay after false code

Up to & outputs can be driven

* Latched and normal output mode
Receiver learn'mode -
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Figure 1: 20-Pin DIP - Top View

GENERAL

The device has three different aperating modes: Made |,
a simple MM53200 compatible moce, Mode Ii, a ennan-
ced MM353200 campatible made in which the receiver
cade can be gragrammed via the transmitter and Mcde
llt, a high feature mode with a 20 bit code and 8 additianal
outputs. After a task is executed the chip stans scanning
the made again. This precaution sliminates erroneously
detacted code from faulty or destroyed RAM data (enco-
ded data fram the code-select lines, or the mode warc)
which will be updated (recovered) if malfunctions occur.

MODE SELECT

Far medas XMIT |, XMIT Il and Receive |, made salect
achieved ty connecting pins MF1, MF2 and MF3 ¢
shown in :zble 1. For mades Receive Il, Receive Il ar
XMIT [ll, mcde select infarmation has to be programme
into the Z=2R0OM as shown in able 2.

To find cus which made is selected, the chip checks if
ESPACM is connected and reads in the EZPAOM ini;
maticn, 27 scans the mode 2ins MF1 to MF3 it no =t
PRCM Is zznnecied.
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[nthis mode cadeis selected via the code-selectlines SU1
ta SL1i2 giving a tatal of 4096 codes.

When selected as transmitter the chip reads the status of
code-salect lines SL1 to SL12, checks if burst transmis-
sion has been selected and if the receiver cutput toggles.
It transmits this information serially aver the TxD pin.

When selected as receiver, the chip looks for a valid
transmission (see section RECEIVE). In case of a valid
received cade, autput MF1 is activated as long as the
reception is acceptable. If the transmitter was in latched
made, the receiver autput taggles and remains unchan-
ged until a new received cade is valid.

MODE II

In this mode, cade is selected at the transmitter via the
cade-select lines SL1 to SL12 and the receiver code is
stared in the EEPROM, so there is also a total of 4096
codes. The EEZPAOM can contain two. codes, -a basic

cade which is used far first communication and a exten--
ded cade which can be programmed via the transmitter.

To cantrol the receiver put the code-select lines at the
transmiitter into the same status as the basic code in the

receiver EEPROM. Now you can either control the recei-
ver autout MF1 in the same way as in mode | or put the -

raceiver into learn made.

When selected as transmitter the chip acts in the same
way as in mode | and additionally scans pin MF3 for learn
infarmation.

When selected as receiver, the chip looks if MF3is pulled
low far longer than 2 secands which indicates that the
Basic cade shail be used as valid cade fram now on. By
reactivating the basic code the chip activates autput MF2
for 2 seconds to indicate that the basic code is now
reprogrammed. Hf the basic code was valid MF2 is not
activated. Funier, the chip scans for a valid transmission
(see saction RECEIVE). Incase of a valid reception autout
MF1 is either tied low as long as the reception is accept-
able or toggles if the transmitter requests the receiver
cuiputic tuggle. The third passibility is that the transmitted
infarmation puts the receiver into the learn mode. Nate
that the Receiver goes anly inta learn made if the trans-
mitiec cade is valid and the learn bit in the transmittad
cade is set. Now the receiver activates autput MF2 and
enters learm mece. In the following 45 secands (approxi-
mately) the receiver accepts each code which is received
twice as new cade which we will call the extended code.
The receiver exits the learn made and inactivates MF2
efther if an extended code is received or the time limit is
exceeced. Nate that the basic cade is nat destroyed and
yCU can switch Sack ta the basic code at any time by
pulling the receiver's MF2 pin law far langer than 2 se-
conds. This s useful if something went wrong when
programming the extended code.

Ob

MODE Il

This is the ultra high coding mode. Mcde szlect informa.
tion and a 20 &it code are stored in the transmitter ang
the receiver E=PR0OM, Sao there are over 1 million cadas.
Additional information from the transmitier code-selec
fines SL1 to SL8 is appended and transmittad with the
code. This acditional infarmation will be cogied to the
receiver pins SL1 to SL8 which are used as cutputs in this
maode.

When selected as transmitter the chip transmits the 25 ki
key from the Z=ZPROM and the status of the code-seler
lines SL1 ta SL8. This block is transmitted with latched bit
set or reset depending an the level of pin MF2, either in
narmal or in burst mode.

When selecied as receiver the chip laoks far a valic
transmission (see section RECEIVE). In case of 3 vaiid
reception output MF1 is either tied low as long as the
reception is acceptable aor toggles if the transmitter detar-
mines the receiver output ta taggle. Acditionally the pins

-SL1to SL8 are switched as outputs carresponding to the

information transmitted. Anather feature is that you can
determine if the 8 additional dedicated outputs are activa-
low or active-high and also if they are latched or uniat-
ched. For further information please refer to table 3.

RECEIVE

If the received code matches with the right format the
ENCODER/DECODER looks for a secand transmission
which must be equal to the first transmission to prevent a
receive errar. If bath transmissions are equal the receiver
returns if in the learn mode. If it was notin learn made the
chipreadsinits own code either from the code-selectlines
or from the EZPAOM depending on the selected mode
and comparas it with the received code. If both codes are
identical the transmission is valid atherwisa the transmis-
sionis invalid. If the transmission is invalid a timedelay aof
2secondsisinitiated and the chip cantinues with scanning
the mode again. This precaution is implemented in arcer
to avoid 'misusa’. This means, itis nat passible ta find aut
and send the right 'code cambination', (by successively
trying ditferant cades), in a realistic pericd of time. Nate
that there is a cifferance between a receive errar and an
invalid transmission which causes the receiver ta do a
time delay. A receive error happensif no cade is received,
the received csde has nat the right format or twa received
cades are naticentical. However, aninvalid transmissicn
will accur if the transmitted cade is nat identical ta the
receiver cade But in the right farmat.

TRANSMIT

When the circuit is selectad as a transmitter, it creatas a
PWM pulse sequence of the code it has identified aiar
scanning the ccde-select lines ar reacing the EZPAOM
and scanning the mode pins. See timing diagram.

USING A EEPROM

When using a ZZPAOM please refer to table 2, 3 and <.




PIN DESCRIPTION

SL1-SL8

SLse-SLi12

MF1

MF2

Table 1: Mode select depending on MF1, MF2and MF3

Code selectlines 1to0 8

These pins are dedicated for encading pur-
pases in mode XMIT | + Il and Receive L.
They are dedicated as infarmation inputsin
mode XMIT Iil, and as outputs far this infar-
mation in mode Receive [ll. They ares un-
used in mede Receive Il. Thesa pins are
pravided with imemal pull-ups and input
switchas should pull them to graund.

Code-select lines S to 12

These pins are dedicated for encoding pur-
pases in made XMIT | + I and Receive .
They are used as senal interface to a exter-
nal EEPROM in mode XMIT il and Receive
Il + {Il. Nate that only SL3 to SL11 have
internal pull-ups but nat SL12.

Multi-function pin 1
This pin serves as output in all receiver

modes and as input which determines if the -

key is ta be transmitted in normal or burst
format for all transmitter modes. It has an
on-chip pull- up.

Multi-function pin 2

In all transmit modes thesa pin determines
if the receiver output is latched or normal.
In mode Receive |, MF2 is used as maode-
select pin which must be left open circuited.
In mode Receive It, MF2 serves as LEARN-
INDICATE output. It has an on-chip pull-up
and is not used in maode Receive lll.

MF3

RxD/TxD

CKl

RS

GND

Vce

Multi-function pin 3

In moce XMIT | and Receive | this ginis a
mode-select pin. In mode XMIT Il it deter-
mines if the receiver shall initiate a learn
cycle. In mode Receive Il it is an input
which has to be grounded for longer than
2 secands to retrieve the basic-ccde. It is
not usad in mode XMIT Hl and Recaive |l1.
Note that this pin is not provided with an
intemal pull-up.

Receive/transmit pin

Configured as recsiverthis pinreceivesthe
pulse-wicth modulated signals fromthe ce-
tector. Selected as transmitter this pin
transmits the pulse-width modulated si-
gnals either in normal or in burst-format.

RC oscillator input
Allowed tolerances:
Delta A/IR=+/-1%
Delta C/IC = +/-5%

System reset input
An RC netwark is required with a dicce in
parailel to R. RC time constant S tmes
power supply rise time.

System ground

System power supply

MF1 MF2 MF3 MODE See Note 1
OUTPUT open GND Receive |
cpen GND Vce XMIT /1
latched
NORMAL
apen open Vee XMIT il TRANSFER
MM33200
GND GND Vec XMIT 111
latched
BURST
GND open Vce XMIT 11 TRANSFZR
MM353200
apen GND GND XMIT Il NORMAL
leam TRANSFER
GND GNO GND XMIT I BURST
' leam TRANSFEzAR
- |
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Table 2: Mode-selectinformationin

the EEPROM
bit 9 bit 8 ' mode
0 1 Receive Il
1 0 XMIT Il
0 0 Receive i

Additional mcde select information is stored in the
EEPROM in register 0D bit 8 and 9. Burs¥/normal-
Transfer and MM33200 compatible or latched out-
put are contralled with Transmitter-pins MF1 and
MF2 in the same way as shown in table 1. This
mode information is only accepted if the EE-
PROM-ID is correct. This ID is to be located in
register 0D bitQto 7 and MUST be setto 047 (hex).

Table 3: Additional output configurationin EEPROM Reg.""D"

CASE

BITB

BIT A

Comments

1

0

0

Receiver outp'uts SL1 - SL8 are logical "0" after power on and after

Reset.

It valid data is sent from a transmiiter, the open transmitter will cau-
se the corresponding output of the receiver to be switched high.
When transmission stops the outputs will return to "0" level.

Receiver output states are the invars of case 1.
Receiver outputs SL1 - SL8 are Icgical "1" after power on and after

Reset.

if valid data is sent from a trans
SL8 of the transmitter will cause the carresponding output of the re-
ceiver to be turned off.

When transmission stops, the output return to "1" level.

mission, the open switches at SL1 -

Same as Case 1, but outputs of receiver remain latched until new
combination of SL1 - SL8 data will be sent by transmitter.

Same as case 2, but outputs of receiver remain latched until new
combination on SL1 - SL8 data will be sent by transmitter.

~

Table 4: Code-datain EEPROM in mode Receive Il and XMIT/Receive il

mode register bit
i 00 00-08 learn-key 1tc 12
00 oC basic-code bit
If this bit is set to '1" the basic-code is used.
OF 00-08 basic-code kit 1 to 12
i 0E 00-0F key bit1to 18
OF 00-03 key bit 17 to 20




‘Transmit timings

Model and Il (compatible to MMS3200Q) .
11.52 ms

1 e

! 1 start bit_0.32 ms /

Modé | and Il in latched or learn mode
i 12.48 ms

ause time ig?cxék
%J"LF’U_LMLDLJIHHUHF”LD_IW" R
- tp=11.52ms

- for all mcdes

pause
" time

A
L—— 1 start bit

B :
ST IO U W g U U L UL U

|

additional Bit for
latched or learn

it output MF1 is latched
or in MMS53200 mcce.

burst Transmission

logical output: ' r——m—T
HHHIHIIHI

l
output signal: ,: {

=

s
6

3

Please note: all timings given here are typical and vary with the clock talerances
)—

infarmation
Mode lll
_ 27.84 ms .
B |
- pause
l 20 code bits 8 output bits \ time
1 ( : (for SL 1 - SL8) e
—‘} )] N A i
i o "latched" bit '
1 start bit determines

-




Figure 2: MM57C200 in MM53200 compatible
(Mode I)  transmit/ receive mode.
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Figure 3: MM57C200 in MM53200 compatible trans-
(Mode 1I) mit mode, receiver code in EEPROM
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| .‘-"i‘gure 4: Ultra high coding mode (transmitter
(Mode Ill) and receiver code in EEPROM)
+ 8 additional dedicated outputs.
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MM57C200
Absolute Maximum Ratings

X Miiltary / Aercspace specified devices are required,
plesse contact e Natlonal Semiconductor Sales

Ctfice / Distributors for avaliadiitty and specifications.

Suooty Vomage (V<)

Verage at any Pin

ESO Suscegtbrity (Nate 3)

Towl Current it Ve Pin (Sourcs)

DC Electrical Characteristics

Total Currant out ot GNO Pn (Sink)
Stworage Temperature RAange

iy

60 mA

£5°C w ~140°C

™v Nots: Absoluts maxcmum rEings ndicate fimits beyond which
03V o Ve - 0.3V damage b the devks may occur. OC and AC slectical
2000V specficagons are not ersured, when operating the device at

50 mA absolyts maxxnum rENGS-

40%C<=T r<=+85 % unless otherwise specified

Parameter Conditian Min Typ I Max Units
Operating Vcltage Rcik = 3.3kOhm 45 6.0 V'
Cclk = 100pF
Rclk = 6.8k0Ohm 2.5 6.0 \
Cclk = 100pF
Power Suoply Rioole (Naote 1) Peak tg Peak 0.1 Vec Vv
Supply Current (Note4)
Rcaik = 3.3xOhm, Cclk = 100pF
Tc - 5.33 usec 5V . mA
Ack = 6.8kChm, Cak = 100pF 3V Q.68 mA
Tc ~ 11 usec 5V 1.74 mA
Input Levels
RS, CKI
Logic High 0.9 Vec \
Lagic Low 0.1 Vee \
All Other Inputs
Logic High 0.7 Vec \%
Logic Low 0.2 Vcc \
Hi-Z Input Leakage Vee=6.0V, Vin=QV -2 +2 uA
Ingut Pullup Current Vee=6.0V, Vin=0V 40 250 UA
Input Hysteresis
MF1.2.3. SL9-12.RxD 0.05 Vec \
Qutput Current Levels
Source (Weak Pull-Up) Vce=4.5V, Voh=3.2V 10 110 uA
Vce=2.5V, Voh=1.8V 2.5 33 uA
Source (Push-Pull Made) Vce=4.3V, Voh=3.8Y 0.4 mA
Vee=2.5V, Voh=1.8V 0.2 mA
Sink (Push-Pull Mcde) Vee=4.5V, Val=0.4V '~ 1.6 mA
Vee=2.5VY, Val=0.4V 0.7 mA
TRI-STATE Leakaqge -2.0 +2.0 uA
Allowable Sink/Saource
Current Per Pin 3 mA
Maximum Input Current
Without Latchuo (Nate 2) Room Temo +/- 100 mA
RAM Retention Voltage, Vr 500 ns Risa and
: Fall Time (Min) 2.0 1
Incut Capacitance 7 oF

Note 1:
Note 2:

Nate 3.
Note 4:

Aats of vaitage crange must ba less nan 0.5V/ms

Excaot oins SL12. MF3, RS
pns SL12, AS

pin MF3

Samoied but nat 10C™% tested.

+80mA, -100mA
+1Q0mMA,-25mA

Human body mocel, 100oF Mrougn 15CC Qnm
RS ued o men. al otrer in- and SUTDUTS ooen.
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AC Electrical Characteristics 40°C<=T ,<=+83 °C unless otherwise specified
Parameter | Condition | Min | Typ | Max Units
Inputs
Useree Veo>=4.5V - 200 ns
2.5V<=Vce<d 5V 500 ns
ticn Vees=4.5V 50 ns
2.5V<=Vcc<4.5VY 150 ns
Output Propagation Delay C =100pF R = 22xChm
t PO ’ tPOO
SLia, Sttt _ Vee>=4.5V Q.7 us
2.5V<=Vcc<4.5V 1.75 us
All Others Vee>=4.5V 1 us
2.5V<=Vcec<4.5V ‘ 2.5 us
MICRQOWIRE Setup Time Lws 20. ns
MICROWIRE Hold Time {wu 58 : ns
MICROWIRE OQutput
Prapagation Delay typo ] 290 ns
Reset Pulse Width | ' 1.0 | us

LIFE SUPPORT POLICY

NATIONAL'S PRCOUCTS ARE NOT AUTHORIZED FOR USE AS CAITICAL CCMPONENTS IN UFE SUPPCRT
CEVICES OR SYSTEMS WITHOUT THE EXPAESS WRITTEN APPAQOVAL OF THE PAESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As usad hersin:

1. Life support devices or systams arg devices or 2. A criical compcneant is any ccmponent of a life

systams which, (a) are intended for surgical implant support devica or systam whaose failure o perform can
o the body, cr (b) suppart or sustain lifa, and whose be reasonatly axgeciad to causa the failura of the life
failure ta perfcrm, when property used in accordancs supgpert device or system, or to affect its safsty or
with instructicns faor use pravided in the labeling, can affectiveness.
be reasonably exgected o rasult in a significant injury
to the user.
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‘Physical Dimensions
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NS Package Numger M2CS
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