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Abstrac

This remote is controller from long distance by using radio
frequency in UHF range (Ultra high frequency) about 430 MHZ.The
transmitter is will be transmitted by signal data modulation,then
the receiver has demodulation to decader the data signal.The
decoder will decode data signal same as the data from transmitter.
The device ection is IC MC 145028 (Decoder).Advantqge of
trenemittion by modulate is can trinsmitt long distance.Expect,

this remote control will he used widely in the future.
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Advance Information : -
CMOS MSI
MC145028 ENCODER, {LOW-POWER COMPLEMENTARY MOS!
MC145027/MC145028/MC146029 DECODERS
3o REMOTE CONTROL

The MC145026 will encode nine tits of information and serially ENCODER/DECODER PAIRS
transmit this informauon uPON reCeipt of a tranamit enable, TE {sctive
low!) signal. Nine iputs may be encoded with lmuy dats (0, 1, open!
showing 39 (19,683) different codes.

Three decoders are presently avadsbie: ail use the same transmitter
— the MC145026. The decoders recenve the 8-bit word and interpret
some of the bits as address codes and some 83 data. The MC145027 in-
terprets the first five transmutted bits as sddress and the last four bits as SUFFX
data. The MC145029 interprets the first four transmitted bits as address w";‘c,m
and the last five bits as data. The MC145028 trests ait nine bits &3 ad- CASE €0
dress. If no errors are recerved, the MC146027 outputs fout data bits,
and the MC145029 outputs five data bits, when the transmitier sends
address codes that match that of the recerver. A valid transmussion out-
put will go high on the decoders when they recognize an address that
matches that of the decoder. Other recarvers can be produced with aif-
forent address/data ratios. ' = i P SUFFX
® May be Addressed in erther Binsry or Trinary . PLASTIC PACKAGE
® Tnnary Addressing Maximuzes Number of Codes Ccase o8
® interfaces with RF, Ultrasonic, or Infraced Transmission Medias )
® On-Chip R/C Oscrilator; No Crystal Required
® High Externsi Component Tolerance. Can Use + 5% Components
@ Stendard B-Senes Input and Output Charactenstics MCIRRR S
® 4.510 18 V Operation
® 2.9V Low-Voltage Version Also Avadable by Special Order E "; ch.m':amm

PIN ASSIGNMENTS

Thes GOCUMENnt CONMMINE »NIJIMELON DN § NIW ZIS0UCT SOWII IS 893 nionme:
hON NG 578 SUDICT 10 CRONGE WINDUL NOICe



MC145026, MC145027, MC145028, MC145029
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MC145026, MC145027, MC145028, MC145029 -

FIGURE 9 — MC146020 FLOWCHART
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FIGURE 2 ~ MC145027 DECODER BLOCK DIAGRAM
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MC145028, MC145027, MC145028, MC145029

FIGURE 10 — tpn,y ve
MC148027, MC145028, and M 746029
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Clayout 10F) on Ping 1.5 IMC145027); Ping 1.5 ang 12.15 ‘MC145028);
Pins 1-4 IMC145029)



MC145026, MC145027, MC145028, MC145029

SWITCHING CHARACTERISTICS (Ci =50 pF. Ta=25°C)

Charscterietic Symbol | Voo | Min | Tvp | Max Unit
Output Rise and Feiil Time " 60 | - 100 | 200
lTL“ w|-]s0fjwo]|. ™
HU | 5| - | 0| ®
Dats In Rese and Fall Tume (MC145027, MC145028, MC145029! 50 | - - 15
MM ) qg - | - | 8 "
THL e I TS
Encoder Clock Frequency 50| 0 - 2
tel wjof-1|68 MHz
16 0 - 10
Decoder Frequency 5.0 1 - | 240
{Relerenced to Encoder Clock) {See Figure 10} o 10 1 - | &0 kHz
15 1 - | 480
TE Puiss Width 60 |66 | - | —
WL 0} - - ns
% |20 -1 -
Syswem Propsgauon Delay = - N w| - Clock
(TE 10 Valid Transmission) Cycios
Tolerence on Tumng Components
(ARyc+ACTC+ ARt +4CY) - - - - 225 %
{aR2+aC2! - -4 - |25
f -OPERATING CHARACTERISTICS
MC146028 i bits and must be encoded to match the address input at the

The encoder senatly transmits nine bits of tnnary data as
defined by the state of the A1/D1-A9/D9 input pins. These
pins may be n either of three states (0, 1, open! allowing
9= 10,683 possible codes. The transmit sequence is in-
itisted by 8 low level on the TE input pin. Each time the TE in-
put is forced low the encoder outputs two identical data
words. Between the two data words no signat s sent for
three data bit umes. I the TE input 1s kept low, the encoder
continuously transmns the data word.

Each transtrutied data bit is encoded into two data puises
(See Figure 71. A logic zer0 1$ encoded as two consecutive
short puises. a logic one as two consacutive long pulses, and
an open as a long pulse followed by a short pulse. The input
state 1s deterrmned by using a wesk output device 10 iry 10
force each input first low, then hign It only a hugh state
results from the two tests, the input 15 assumed 1o be hard
wired 10 VPD. if only 8 low state 1s obtained. the inpul s
assumed to be hard wired 10 VS 1f both a high and a ‘ow
can be 101CE0 3t an (NOUL, 11 1S SSUMMeC {0 Oe open and 1S en-
coded as such.

The TE input hes an internal pullup device so that a simple
switch may be used to force the input low. Whie TE is tigh
the encoderis completely disabled, the oscillator 1s inhibited,
and the current drain 1s reduced 10 quiescent current. When
TE is brought low. the oscillator 1s started, and the transmit
sequence begins. The mputs are then sequentially sefected,
snd deterrmunations are made 8s to the input logc states.
This information 18 sansily transmitted via the Data Out
output pin.

Transmission must be initisted by using the TE pin rather
than by holdng TE iow and epplying power 10 the device
because an internal reset occury after the first transmit
sequence.

MC145027

This decoder recerves the senal data rom the encoder and
outputs the date, if it 15 vaid. The ransmuited data, con-
sising of two denticat dats words, 8 examined bit by tit as
it 13 received The first five bits are assumed to be sddress

recewver. It the address bits maich, the next fous (datal bits
are stored end compared to the Last vaiid data stored. As the
second encoded word is receved, the address must again
match, and if it does, the data bits are checked agsinst the
previously stored data bits. It the two words of data (four
bits each) match, the data is transferred to the output dste
latches by VT and will cemain untl new data repiaces it. At
the same ume, the Valid Transrmussion sutput pin 18 brought
high and will remain high unti an error 1S received or untit no
input signal is recsived for four data bit umes.

Although the address informauon s encoded n tnnary,
the dats information must be either a one of a zero. A trmary
{open) will be decoded as 8 logic one.

MC 145028

This decoder operates «n the same manner 3s the
MC 145027 except that nine addrass bits are used snd no aata
output s available. The Vahd Transmission output s used to
ingicate that a vahia adaress nas oeen recevea.

Although address information 8 normally encoded
tnnary, the designer should be awsre that, for the
MC 145028, the ninth address bit {A9) must be eithar 8 one of
» 2600, This part, therefore. can accept onty 2x B= 13,122
diiferent codes. A tnnary iopen) A9 will be interpreted as &
logic 1. However, if the encoder sends a tnnary tof logic 1}
and the decoder address 18 a logic 1 lor trinary} respectively,
the valid transmmussion output iength will be shortened to the
R/1x C! ume canstant.

MC145029

This decoder operates like the MC145027. but it sssumes
1he hest four received bits 1o be address bits and the remain-
ing Inve recerved bris to be data

DOUBLE TRANSMISSION DECODING

Although the encoder sends two words for error checking,
s decoder does not necessanly wait for twa transmuitied
words to be receved before 1ssuing 8 vaild transmission out-

put.



MC145026, MC145027, MC145028, MC145029

MAXIMUM RATINGS (Voltages Reterenced 1o vss)

Asting . Symbol Volue Unit
OC Supply Voitage Voo -0510 «18 v
Input Voltage, ANl inputs . Vin -0510 Vpp+0S v
OC Input Current, per Pin hn +10 mA
Operatng Temperature Range Ta -4010 +085 *C
Storage Temoersture Asnge 71_.9 ~85 10 +150 *C
ELECTRICAL CHARACTERISTICS
emay | YOO -40%C BC +05°C
) V | Min | Max | Min Typ Max | Min | Max Unk
Output Voltage 0 Level 50] - Joos| - 0 005| -~ [006
Vin=Vpp or 0 VoL W0l - loes] - 0 0.05 - [008) v
151 - [005] - 0 006 -~ {008
“1° Level 50 |495| - [ass. 5.0 - |495 | ~
Vin=0or Voo VoH 10 [995] - |99 10 - {985 | - v
R 15 [1485) ~ (1495 15 - || -
nput Vohiege U Level
Vo=4S5or 05 V) v, 50! ~ |15 | - 2.5 5] « J1s v
Vo=9.00r 1.0V “J1w|-{30] - 4.50 30| - {a0
Vo= 1350115V t. 5| - Jeo]| - 6.25 40 | - |40
1 Lovel
(Vo=0S5o0r 46 V) v $0] 38} - |35 2275 - 136§ - v
(VO=100r 9.0 VI M lwirzel| - |70 .50 - 170 -
Vo=150r 135V} % (o - no 8.5 - noy -
Qutput Onve Current Source 4
Vop=25W) 50 28] - [-21 ~-4.2 - |-uy] -
VoK =4.6 V) IoH 50|-052 - [-ca| -0s8 = [~036] ~ | mA
Vo =95 V) 10 }-13] - |[-11 -2.25 - {=-093] -
(VOou=135 V) 15 | -36f ~ |-30 -8.8 - |~24] -
(VoL =0.4V) Sink 50082 ~ Jo44 0.88 - 103 [ -
VoL =05 vi oy 0 [13]| - 1 2.2% - 109 - | ma
VoL=15vi 51361 - |30 88 - |24 | -
Input Cutrent ~ TE (MC145028, Putivp Dewcel sof = [ - [30 40 80 [~ [ -
hn 10 - - 16 20 x - - | uA
15 { - - 35 45 70 - -
Input Current .
Rg (MC145026) [ 15 - [$03] - 200000t | £03{ - J+10 nA
Oata 1n (MC145027, MC145028, MC 145029 .
input Current 2
A1/D1.A8/D0 (MC 145026} ' %0} - - - +55 zNQ| - = | sA
A1-AS (MC1450271 n 0] -1-1- £30 f2s00] - | -
AT-A9 (MC1450281 s -4-1- 650 [t1000] - | -
Al-Ad IMC145029)
Input Caoscitance (V,, =01 Cin - - - - 50 15 - - of
Quescent Current — MC 148026 SO0 - 1 = | ~ 0. 0wl - | =
oo 10 - - - 00100 020 ] -~ -1 sA
15 ~ - - 0.010 | 030 ~ ~
Quisscent Current - MC145027, MC 145028, MC 145029 50| ~ - - 0 0 | - -
oo 10 - - - 80 100 | -, - nA
. 5 - - - 90 180 | ~ -
Totsl Supply Current — MC 145026 o= 20 WMl 50| - - |- 100 20 | - -
ir 10| - - - 200 40 | - - | uA
% - - - 300 00 | - -
Totsl Suppty Current - MC 145027, MC 145008, MC 145029 50| - - - 200 “w | - -
e w 20 kK I 10 - - - 400 800 - nA
15 - - - 600 200 - -
Thvg device conteina CUCWUIIY 10 Drotect the npuUts agaMst Camage due 10 gh static vol Qges or heids, h ", 1L i 80 1hat
NOIMa! precautions be taken 1o avod 200RCRON Of any voitsge higher than raled voltages 10 this high Ce cvcwnt For pro-
per 0N 1t 1 that Vin 8nd Voyq b8 CONsraned 10 the anQe VSS £ Vin of Vo = vbo-






