MOTOROLA
ER SEMICONDUCTOR /5
TECHNICAL DATA

MC145026

Encoder and Decoder Pairs MC145027
CMOS MC145028

SC41342
These devices are designed to be used as encoder/decoder pairs in remote con-
trol applications. SC41 343
The MC145026 encodes nine lines of information and serially sends this informa-
tion upon receipt of a transmit enable (TE) signal. The nine lines may be encoded SC41 344
with trinary data (low, high, or open) or binary data (low or high). The words are
transmitted twice per encoding sequence 1o increase security.
The MC145027 dacoder receives the serial stream and interpets five of the trinary

digits as an address code. Thus, 243 addresses are possible. If binary data is used P SUFFIX
at the encoder, 32 addresses are possible. The remaining serial information is inter- \ PLASTIC DIP
peted as four bits of binary data. The valid transmission output (VT) goes high on CASE 648
the MC145027 when two conditions are met. First, two addresses must be consecu- 16

tively received (in one encoding sequence) which both match the local address. 1

Second, the 4-bits of data must match the last valid data received. The active VT D SUFFIX
indicates that the information at the data output pins has been updated. SOG

The MC 145028 decoder treats all nine trinary digits as an address which allows 16 CASE 751B
19,683 codes. If binary data is encoded, 512 codes are possible. The valid transmis-
sion output (VT) goes high on the MC145028 when two addresses are consecutively
received (in one encoding sequence) which both match the local address.

DW SUFFIX
* Operating Temperature Range: —40° to 85°C 16 S0G
¢ Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C CASE 751G
s Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators
¢ RC Oscillator, No Crystal Required 1
¢ High External Component Tolerance; Can Use 5% Components
¢ |nternal Power-O_n Rgset Forces AI! De_ooder Qutputs Low ORDERING INFORMATION
¢ For Infrared Applications, See Applications Note AN1016
¢ Operating Voltage Range: 4.5 to 18 V MC145026P, SC41342P Plastic DIP
o+ Low-Voltage Versions Available — MC145026D, SC41342D  SOG Package
SC41342: 2.5 10 18 V Version of the MC145026 .
SC41343: 2,810 10 V Version of the MC145027 MOC145027P, SC41343P Plastic DIP

SC41344: 2.8 10 10 V Version of the MC145028 MC1450270W, SC41343DW SOG Package

MC145028P, SC41344P Plastic DIP
MC145028DW, SC41344DW SOG Package

PIN ASSIGNMENTS
At Q1 16 {1 Vpp Al 1 161 Vop Al 161 Vpp
A2 ]2 15 [1 DATA OUT A2 2 153 D6 A2 2 151 A6
mf(s 14 TE A3 140107 A3f]a 141 A7
A4 131 Rrg a4 130108 M4 13 A8
ASES 12f1C1g As (s 12 o9 A5 12[1 A9
AB/D6 []6 11 Rg R1 Qs 1P VT Ry Q6 npwvr
ATD7 [I7 10[] A9DS ci g7 101 Ro/C; c gz 10 ] Ro/C2
Vss (I8 9l A8DS Vss 18 91 DATAIN Vgs {8 9[) DATAIN
MC145026 MC145027 MC145028
SC41342 SC41343 SC41344
ENCODERS DECODERS DECODERS
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MC145026°MC145027°MC145028¢
SC41342¢SC41343+SC41344
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Figure 1. MC145026 Encoder Block Diagram
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Figure 2. MC145027 Decoder Block Diagram
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MC145026°MC145027*MC145028+

SC41342¢SC41343+SC41344
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Figure 3. MC145028 Decocder Block Diagram

MAXIMUM RATINGS* (Voltage Referenced to Vgg) This device contains protection cir-
Symbol Parameter Value Unit cuitry to guard against damage due
to high static voltages or electric
Vop DC Supply Voltage (except SC41343, SC41344) -0510 +18 v fields. However, precautions must
Vpp | DC Supply Voliage (SC41343, SC41344 only) -0.510 +10 v be taken to avoid applications of any
voltage higher than maximum rated
Vin DC Input Voltage 0.5t Vpp+.S | V voltages to this high-impedance cir-
Vout | DC Output Voltage 0510Vpp05 | V cuit. For proper operation, Vip and
- Vout should be constrained to the
lin DC Input Current, per Pin +10 mA range Vs < (Vin of Vout) S VOD.
lout DC Output Cumrent, per Pin +10 mA
Pp Power Dissipation, per Package 500 mw
Tstg Storage Temperature 6510 +150 °oC
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C

* Maximum Ratings are those values beyond which damage to the device may occur. Functional
operation should be restricted to the limits in the Electrical Characteristics tables or Pin Descrip-

tions section.
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MC145026°MC145027*MC145028+
SC41342¢SC41343+SC41344

ELECTRICAL CHARACTERISTICS — MC145026, MC145027, MC145028, and SC41342* (Voltage Referenced to Vgs)

Guaranteed Limit
Symbol Characteristic veo -40°C 25°C +85°C Unit
Min Max Min Max Min Max
VoL Low-Level Output Voltage 5.0 —_ 0.05 - 0.05 - 0.05 v
(Vin = Vpp or 0) 10 — 0.05 — 0.05 — 0.05
15 - 0.05 — 0.05 — 0.05
VoH High-Level Qutput Voltage 50 495 — 4.95 — 4.95 — A
(Vin=00r Vpp} 10 9.95 — 9.95 — 9.95 —
15 14.95 — 1495 —_ 14,95 -

ViL Low-Level Input Voltage v
(Vout=4.50r05V) 50 — 1.5 —_ 1.5 — 1.5
(Vout=9.0cr1.0V) 10 — 3.0 - 3.0 - 3.0
(Vout=1350r1.5V) 15 — 40 — 40 — 40

VIH High-Level Input Veltage \
(Vout=050r45V) 5.0 35 — as - 35 -
(Vout=100r9.0V) 10 7.0 - 7.0 - 70 —
(Vout=1.50r13.5V) 15 n — 11 — 1 —

IoH High-Level Output Current mA
(Vout=2.5V) 5.0 =25 - =2.1 - -1.7 -
(Vout=46V) 5.0 -0.52 — -0.44 — -0.36 —
(Vout=9.5V) 10 -13 — 1.1 — 09 —
(Vout=13.5V) 15 36| — | 8o | — | -24 ] —

oL Low-Level Output Current mA
(Vout=04V) 5.0 062 I — 0.44 — 0.36 —
(Vout=05V) 10 1.3 — 1.1 — 0.9 —
(Vout=15V) 15 36 — 30 — 24 —

lin Input Current — TE 5.0 - - 3.0 11 - - pA
(MG 145026 and SC41342, Pullup Device) 10 — — 16 60 — —

15 — — 35 120 - -

lin Input Current 15 - | 103 — | 203 = | #10 | pA
Rg (MC145026 and SC41342),

Data In (MC 145027, MC145028)

lin Input Current A
A1-A5, A6/D6—-A9/D9 (MC 145026 and SC41342), 5.0 — —_ - 110 - -

A1-A5 (MC145027), 10 - - - - —
A1-A9 (MC145028) 15 — — — 1500 | —
+1000
Cin Input Capacitance (Vi = 0) —_ —_ — — 75 — — pF
IbD Quiescent Current — MC 145026 and SC41342 50 — — — 01 — — WA
10 — — — 0.2 — —
15 - - - 0.3 — —
IDD Quiescent Current — MC 145027, MC145028 5.0 - - - 50 — — pA
10 — — — 100 — —
15 — — —_ 150 — —

ldd Dynamic Supply Current — MC 145026 and SC41342 50 — — — 200 — — A

(fe = 20 kHz) 10 — — — 400 — —
15 — — — 800 — —

ldd Dynamic Supply Current — MC 145027, MC 145028 50 — — — 400 — — HA

(fe = 20 kHz) 10 — — — 800 — —
15 — — — 1200 — —

*Also see next Electrical Characteristics table for 2.5 V specifications.
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MC145026°MC145027+*MC145028¢

SCA41342¢SC41343+SC41344

ELECTRICAL CHARACTERISTICS — SC41342 (Voltage Referenced to Vgg)

Guaranteed Limit
Symboi Characteristic VED —40°C 25°C +85°C Unit
Min Max Min Max Min Max
VoL Low-Level Output Voltage 25 — 0.05 — 0.05 — 0.05 v
{Vin=0VorVpp)
VOH High-Level Cutput Voltage 25 245 — 245 — 245 — v
{Vin =0 Vor Vpp)
VIL Low-Level Input Voltage 25 — 03 — 03 — 0.3 v
(Vour=05Vor2oVv)
VIH High-Levet Input Voltage 25 22 — 22 — 22 — v
(Vout=05Vor20V)
IoH High-Level Output Current 25 0.28 - 0.25 — 0.2 - mA
(Vout=1.25V)
loL Low-Level Output Current 25 0.22 — 0.2 — 0.16 — mA
(Vout = 0.4 V)
lin Input Current (TE — Pullup Device} 25 —_ - 0.09 1.8 — - pA
lin Input Current (A1-AS, A6/D6-A9/D9) 25 — — — +25 — — A
IbD Quiescent Current 2.5 — — — 0.05 — — A
lad Dynamic Supply Current (fc = 20 kHz) 25 — — — 40 — — pA
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MC145026°MC145027+MC145028¢
SC41342¢SC41343+SC41344

ELECTRICAL CHARACTERISTICS — SC41343 and SC41344 (Voltage Referenced to Vgg)

Guaranteed Limit
Symbol Characteristic Vpo —40°C 25°C +85°C Unit
v
Min Max Min Max Min Max
VoL Low-Level Qutput Voltage 28 — 0.05 — 0.05 — 0.05 v
(Vin=0Vorvpp) 5.0 — 0.05 - 005 — 0.05
10 — 0.05 — 0.05 — 0.05
VOH High-Level Output Voltage 28 275 | — 275 | — 275 | — v
{Vin=0VorVpp) 50 495 | — | 495 | — | 495 | —
10 995 — 9.95 — 995 —

ViL Low-Lavel Input Voltage Vv
(Vour=23VorosV) 28 — | o084 ] — |osa | — | o084
{(Vout=4.5Voro.5V) 5.0 - 15 - 15 - 15
(Vout=9.0VorioVv 10 — 3.0 — 30 -~ 30

VIH High-Level Input Voltage \"
(Vour=0.5Vor23v) 28 196 | — 196 | — 196 | —
(Vout=05Vordasy 50 3.5 - 35 —_ a5 —
(Vout=10Vor9e.ov) 10 7.0 —_ 7.0 —_ 70 —

loH High-Level Output Current mA
(Vour=14V) 28 | o073 | — 0.7 — -0t —
(Vout=4.5V) 50 |o059| — 05| — |04} —

(Vout =9.0V) 10 -1.3 — ~1.1 — 0.9 —

loL Low-Level Output Current mA
(Vour=0.4 V) 28 [ 035 | — 03 | — | o024 | —
(Vout=05V) 50 08 — 06 — 04 —
Vout=1.0V) 10 a5 | — 29 | — 23 | —

lin Input Current — Data In 10 — 10.3 — 403 — +10 pA
lin Input Current 28 — — — 430 — — WA
A1-A5(5C41343), 50 — —_ — +140 —_ —_
A1-A9 (SC41344) 10 — — —_ —_ —
1600
Cin Input Capacitance (Vi = 0) — — — — 75 — — pF
IpD Quiescent Current 28 — — — 60 — — A
50 - —_ — 75 — —
10 — - — 150 — —

ldd Dynamic Supply Current 28 — — — 300 — —_ A

(fc = 20 kHz) 50 — — - 500 — —
10 — — — 1000 | — —_
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MC145026°MC145027*MC145028+
SC41342¢SC41343+SC41344

SWITCHING CHARACTERISTICS — MC145026, MC145027, MC145028, and SC41342* (C|_ = 50 pF, Tp = 25°C)

Guaranteed Limit
Symbol Characteristic Vpp Min Max Unlit
tTLH. Output Transition Time 50 — 200 ns
THL (Figures 4 and B) 10 —_ 100
15 — 80
tr Data In Rise Time (Decoders) 50 — 15 s
(Figure 5) 10 —_ 15
15 — 15
t Data In Fall Time {Decoders) 50 — 15 ps
(Figure 5) 10 - 5.0
15 —_ 40
fosc Encoder Clack Frequency 50 0.001 20 MHz
(Figure 6) 10 0.001 5.0
15 0.001 10
f Decoder Frequency (Referenced to Encoder Clock) 50 1.0 240 kHz
(Figure 14) 10 1.0 410
15 1.0 450
tw TE Pulse Width (Encoders) 5.0 65 — ns
(Figure 7) 10 30 —_
t5 20 —

*Also see next Switching Characteristics table for 2.5 V specifications.

SWITCHING CHARACTERISTICS — SC41342 (G| = 50 pF, T = 25°C)

Guaranteed Limit
Symbol Characteristlc Vpp Min Max Unit
tTLH. Output Transition Time 25 — 450 ns
THL (Figures 4 and 8)
fosc Encoder Clock Frequency 25 1.0 250 kHz
(Figure 6)
tw TE Pulse Width 25 — - ns
(Figure 7)

SWITCHING CHARACTERISTICS — $C41343 and SC41344 (C = 50 pF, TA = 25°C)

Guaranteed Limit

Symbol Characteristic VDD Min Max Unlt
tTLH. Output Transition Time 28 — 320 ns
THL {Figures 4 and 8) 50 — 200

10 — 100

tr Data In Rise Time 2.8 — 15 us
(Figure 5) 5.0 — 18
10 —_ 15

1 Data In Fall Time 28 — 15 us
(Figure 5) 50 - 15
10 —_ 5.0

f Decoder Frequency (Referenced to Encoder Clock) 28 1.0 100 kHz
(Figure t4) 50 1.0 240
10 1.0 410
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MC145026*MC145027+MC145028+
SC41342¢SC41343+SC41344
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*INCLUDES ALL PROBE AND JIG CAPACITANCE.

Figure 8. Test Circuit
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MC145026°MC145027MC145028¢
S$C41342+5C41343+SC41344

OPERATING CHARACTERISTICS

MC145026

The encoder sarially transmits trinary data as defined by the
state of the A1 through A5 and A6/D6 through A9/D9 input
pins. These pins may be in either of three states {low, high, or
open) allowing 19,683 possible codes. Thetransmitsequence
is initiated by a low level on the TE input pin. Each time the TE
input is forced low, the encoder outputs two identical data
words. Between the two data words, no signal is sent for three
data periods. If the TE input is kept low, the encoder continu-
ously transmits the data word. See Figure 10.

Each transmitted trinary digit is encoded into pulses (See
Figure 11). A logic zero (low) is encodsed as two consecutive
shortpulses, alogiconae (high) as two consecutive long pulses,
and an open (high-impedance) as a long pulse foliowed by a
shont pulse. The input state is determined by using a weak
“output™ device to try to force each input first low, then high. If
only a high state results from the two tests, the input is as-
sumed to be hardwired to Vpp. If only alow state is obtained,
the inputis assumedtobe hardwired to Vgg. If both ahighand
alow can be forced at an input, an open is assumed and is en-
coded as such. The “high” and “low” levels are 70% and 30%
of the supply voltage as shown in the Electrical Characteristics
Table. The weak “output® device sinks/sources upto 110 pA at
a5 Vsupply level, 500pAat10V,and 1 mAat 15 V.

The TE input has an internal pullup device so that a simple
switch may be used to force the input low. While TE is high, the
encoder is completely disabled, the oscillator is inhibited, and
the current drain is reduced to quiescent current. WhenTE is
brought low, the oscillator is started, and the transmit se-
quencebegins. Theinputs are then sequentially selected, and
determinations are made as to the input logic states. This in-
formation is serially transmitted via the Data Out pin.

MC145027

This decoder receives the serial data from the encoder and
outputs the data, if it is valid. The transmitted data, consisting
of two identical words, is examinad bit by bit during reception.
Thaefirst five trinary digits are assumedtc be the address. lfthe
received address matches the local address, next four {data)
bits are internally stored, but are not transferred to the output
data latch. As the second encoded word is received, the ad-
dress must again match. If a match occurs, the new data bits
are checked against the previously stored data bits. If the two
nibblas of data {four bits each) match, the dataistransferred to
the output data latch by VT and remains until new data re-
places it. Atthe same time, the VT output pin is brought high
and remains high until an error is received or until no input sig-
nal is received for four data periods. See Figure 10.

Althoughthe address information may be encoded in trinary,
the data information must be either a one or a zero. A trinary
(open) data line is decoded as a logic one.

MC145028

This decoder operates in the same manner as the
MC145027 except that nine address lines are used and no
data cutput is available. The VT output is used to indicate that
avalid address has been received. Fortransmission security,
two identical transmitted words must be consecutively re-
ceived before a valid transmission output {VT) signal is issuad.

The MC145028 allows 19,683 addresses when trinary lev-
els are usad. 512 addresses are pessible when binary levels
are used.

PIN DESCRIPTIONS
MC145026 ENCODER

A1 through A5, A6/D6 through A9/D9 (Pins 1 through 7,
9,and 10)

These address/datainputs are encoded and the datais sent
serially from the encoder via the data out pin.

Rs, Ctc, RTc (Pins 11, 12, and 13)

These pins are part of the oscillator section of the encoder.
See Figure 9.

if an external signal source is used instead of the internal os-
cillator, it should be connectedto the Rg input and the RT¢ and
CT1C pins should be left open.

TE (Pin 14)
This active-low transmit enable input initiates transmission
when forced low. An internal pullup device keaps this input

normally high. The pullup current is specified in the Electrical
Characteristics table.

Data Out (Pin 15)

This is the output of the encoder that serially presents the
encoded data word.

Vgs (Pin 8)

The most-negative supply potential. This pin is usually
ground.

Vpp (Pin 16)
The most-positive power supply pin.

MC145027 AND MC145028 DECODERS

A1 through A5 (Pins 1 through 5) — MC145027
A1 through A9 (Pins 1 through 5, 15, 14, 13, and 12) —
MC145028

These are the local address inputs. The states of these pins
must match the appropriate ancoder inputs forthe VT pintogo
high. The local address may be encoded with trinary or binary
data.

D6 through D9 (Pins 15, 14, 13, and 12) - MC145027
ONLY

These outputs present the binary information that is on en-
coder inputs A6/D6 through A9/D9. Only binary data is ac-
knowledged; a trinary open at the MC145026 encoder is de-
coded as a high level (logic 1).

Ry, Cq (Pins6,7)

As shown in Figures 2 and 3, these pins accept a resistor
and capacitor that are used to determine whether a narrow
pulse or wide pulse has been received. Thetime constantR{ x
C+ should be set to 1972 encoder clock periods:

Ry C1 = 3.95 RT¢ C1C-
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MC145026°MC145027+MC145028+
SC41342¢5C41343SC41344

Ro/C2 (Pin 10)

As shown in Figures 2 and 3, this pin accepts a resistor and
capacitor that are used to detect both the end of a received
word and the end of atransmission. The time contant Rz x Co
should be 33.5 encoder clock periods (four data periods per
Figure 11): R2 C2 = 77 RTc C1C. Thistime contant is used to
determine whether the data in pin has remained low for four
data periods (end of fransmission). A separate on-chip
comparator looks at the voltage-equivalent two data pericds
(0.4 R2 Cp) to detect the dead time between recsived words
within a transmission.

VT (Pin 11)

This valid transmission output goes high after the second
word of an encoding sequence when the following conditions
are satisfied:

(1) the received addresses of both words match the local de-
coder address, and

{2) the received data bits of both words match.

VT remains high until either a mismatch is recaived or noin-
put signal is received for four data periods.

Vgg (Pin 8)
The most-negative supply potential. This pin is usually
ground.

Vpp (Pin 16)
The most-positive powser supply pin.

This oscillator operates at a frequency determined by the

extarnal RC network; i.e.,

1

f= 23RT1c C1C (Hz)

for 1 kHz < f < 400 kHz
where: GTC" = CTG + Clayout + 12 pF
Rg =2 RTC
Rg 220k
Rtc210k
400 pF < CTC < 15 0F

The valuefor Rg should be chesentobe22times RTc. This
range ensures that current through Rg is insignificant com-
pared to currentthrough RTC. The upper limit for Rg must en-
sure that Bg x 5 pF (input capacitance) is small compared to
RTCx CTC.

For frequencies outside the indicated range, the formula is
less accurate. The minimum recommended oscillation fre-
quency of this circuit is 1 kHz. Susceptibility to externally in-
duced noise signals may occur for frequencies below 1 kHz

and/or when resistors utilized are greater than 1 MQ.

Figure 9. Encoder Osclllator Information
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MC145026°MC145027°MC145028¢
SC41342+5C41343+SC41344
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Figure 10. Timing Diagram
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Figure 11. Encoder Data Waveforms

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS

6-27




MC145026°MC145027+MC145028¢
SC41342+SC41343+SC41344
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Figure 12. MC145027 Flowchart
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MC145026°MC145027°MC145028+
SC41342+SC413435C41344
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Figure 13. MC145028 Fiowchart
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MC145026°MC145027+MC145028+
SC413420SC41343+SC41344
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Ciayout (PF) ON PINS 1-6 {MC145027). PINS 1-5 AND 12-15 (MC145028)

Figure 14. imay v8 Clayout — Decoders Only
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MC145026°MC145027°MC145028¢
SC41342+SC41343SC41344

. Vob i Voo V[-)D Vo
L I
o L7 | T " T mts, § )
= 14 6= = 1
TRINARY o | 1 15 N 9 1 | A% §
ADDRESSES A3 2 8 2_| _me 5
u L3 [2 [, ADDRESSES
1 4] MC145026 R1 MC145027 [ 4 ,—5-
L ¢4 ¢ 5] on e d s asé §
o SC4134
e el IO | o B L
12 TC = — D7
4-BIT D7 9 _l I_ 1
BINARY o m " 10 -1-2 D8
DATA 9 D8 A\ = D9
Rg "y
. ¢ D9 ] R ZC2
1 - ¢
REPEAT OF
ABOVE
REPEAT OF
ABOVE
C1¢"=C1C + Clayout + 12 pF
1 100 pF < Crc S 15 uF
fosg=——— RTc 2 10k; Rg = 2R1C
2.3 RtcCre’ Ri210k
Cy 2 400 pF
R1C1 =3.95 RTGC 1 P
1C1 TcC1C R 2 100k
R2C2 =77 RTcC1C C2 2700 pF
Example R/C Values
(All Resistors and Capacitors are +5%)
{C7G" = C1C + 20 pF)
fosc (kH2) | R1c Cre Rg Rq Cq ] C2
362 10k 120 pF 20k 10k 470 pF | 100k 910 pF
181 10k 240 pF 20k 10k 910pF | 100k | 1800 pF
88.7 10k 490 pF 20k 10K 2000 pF| 100k | 3900 pF
42.6 10k 1020 pF 20k 10k 3900 pF| 100k 7500 pF
215 10k 2020 pF 20k 10k 8200 pF| 100k | 0.015uF
853 10k 5100 pF 20k 10k 0.02uF| 200k 0.02 uF
17 50k 5100pF | 100k 50 k 002uF| 200k 0.1 uF

Figure 15. Typical Appiication
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APPLICATIONS INFORMATION

Infrared Transmitter

in Figure 16, tha MC145026 encoder is set to run atan oscil-
lator trequency of about 4 kHz to 9 kHz. Thus, the time re-
quired foracomplete two-word encoding sequence is about 20
ms to 40 ms. The data output from the encoder gates an RC
oscillator running at 50 kHz; the oscillator shown starts rapidly
encugh to be used in this application. When the "send” button
is not depressad, both the MC145026 and oscillator are in a
low-powaer standby state. The RC oscillator has to be trimmed
for 50 kHz and has some drawbacks for frequency stability. A
superior system uses a ceramic resonator oscillator running at
400 kHz. This oscillator feeds a divider as shown in Figure 17.
The unused inputs of the MC14011UB must be grounded.

The MLED81 IRED is driven with the 50 kHz square wave at
about 200 mA to 300 mA to generate the carrier. If desired, 2
IREDs wired in series can ba used. (See Application Note
AN 1016 for more information.) The bipolar IRED switch shown
in Figure 16 offers two advantages over a FET. First, a logic
FET has too much gate capacitance for the MC14011UB to
drive without waveform distortion. Second, the bipolar drive
permits lower supply voltages, which are an advantage in por-
table battery-powered applications.

The configuration shown in Figure 16 operates over asupply
range of 4.5 Vio 18 V. A low-voltage system which operates
down to 2.5 V could be realized if tha SC41342 (the low-volt-
age version of the MC 145026 is used in lieu of the MC145026.
The oscillator section of a MC74HC4060 is used in place of the
MC14011UB. The data output of the SC41342 is inverted and
fed to the reset pin of the MC74HC4060. Alternately, the
MC74HCU04 could be used for the oscillator.

Information onthe MC14011UBis in book number DL131/D.
The MC74HCU04 and MC74HC4080 are found in book num-
ber DL129/D.

Infrared Receiver

The receiver in Figure 18 couples an IR-sensitive diode to
input preamp A1, followed by bandpass amplifier A2 with a
gain of about 10. Limiting stage A3 follows, with an output of
about 800 mVp-p. The limited 50 kHz burst is detected by
comparator A4 that passes only positive pulses, and peak-de-
tected and filtered by a diode/RC network to extract the data
envelope from the burst. Comparator A5 boosts the signal to
logic lavels compatible with the MG145027/8 data input. The
datain pin of these decoders is a standard CMOS high-imped-
ancs input which must NOT be allowed to float. Thersfore, di-
rect coupling from AS to the decoder input is utilized.

Shielding should be used on at least A1 and A2, with good
ground and high-sensitivity circuit layout techniques applied.

For operation with supplies higher than +5 V, limiter Ad’s
positive output swing needs to be limitedto 3Vto 5 V. Thisis
accomplished via adding a zener diode in the negative
feedback path, thus avoiding excessive system noise. The
biasing resistor stack shouid be adjusted suchthat V3is 1.25V
to15V.

This system works up to a range of about 10 meters. The
gains of the system may be adjusted to suit the individual de-
sign needs. The 100 Q resistor in the emitter of the first
2N5088 and the 1 kQQ resistor feeding A2 may be altered if
differant gain is required. In general, more gain does not nec-
essarily rasult in increased range. This is due to noise floor
limitations. The designer should increase transmitter power
and/or increase receiver aperature with fresnal lensing to
greatly improve range. See applications note AN1016 for ad-
ditional information.

Information on the MC34074 is in data book DL128/D.
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MC14011UB

\C

MLEDS1

SELECT FOR
200 mA TO 300 mA

USE OF 2 MLEDSts
IS OPTIONAL

AN

MPSA13
OR
MPSW13

10k
SEND D)—{i
= | MC14011UB
TE DATA OUT ‘ :))_“
MC145026
8 i L 0.01 pF
01
lr L 1000 pF Azzo k
94
220k 100 k FOR APPROX. 4 kHz ADJUST/SELECT FOR
SWITCHES 47k FOR APPROX. 8 kHz

= 50 kHz (APPROX. 100 k)

Figure 16. IRED Transmitter Using RC Oscillator
to Generate Carrier Frequency

V4
)
MC14011UB
] MC14024 50 KHZ TO
b_‘ —{ :}——- CLOCK Q3t——= DRIVER
‘ RESET TRANSISTOR
1M
AA
vy X1 =400 kHz CERAMIC RESONATOR
PANASONIC EFD-A400K04B
X1 OR EQUIVALENT Vi MC14011UB
DATA OUT
470pF':'E 470 pF == FROM MC145026

Figure 17. Using a Ceramic Resonator io Generate

Carrler Frequency
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1 mH— YOKO TYPE 7PA OR 10PA

10k Al
—Wv | 1 OR EQUIVALENT
L et
S :D 10k 10 l-lF Pa’aal
prF 2k 5:1?&,( :> I
= 0.01
L L 2N5085 2N5088 ' HF |
= - ! 2N5088
10k YT
I
AAA _
E & MRD821 vy ||_‘VVV—" ~
Z S V1
V4 100 S 68k 22k +
OPTICAL h Y4 MC34074
FILTER — I o
1Nat4 = = =
bt 47k °-¢:1th
1NG14 —WWy i
[ )
100k M
— N—9 Wy M
—MWAv—
- 10k
A3 v + INg14 1k 2k
Vi + A \— \
V2 et AS
Y MC34074 va /
Yu MC34074 1000 pF 47k
I s MC34074
390 k FOR APPROX. 4 kHz - 5y
1000 gF 180 k FOR APPROX. 9 kHz 750 k FOR APPROX. 4 kHz +
l AAA 001 uF 360 k FOR APPROX. 9 kHz
vy
r I 1
V2= 27V
cl R1 R2/C2 " _I'”'L %0
DATAIN MC1450278 Viw25V
S o 22k
DATA OUT 2
v
VoD _s]i 4 MC145027 ONLY Jiowr o V3m13V
3 FOR MC145027 = <
45V —— = 1 srormciasos 10w 2 27k
ADDRESS I
SWITCHES = T F =

Figure 18. Infrared Raceiver
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Remote Control Functions

Page
No.
MC14469 Addressable Asynchronous Receiver/Transmitter .. ....... ...t 6-3
MC14497 PCM Romote Control Transmittar . .. .. ... .. ... iieiurrernaetnsratrronasonrnoseunnns 6-11
MC145026 Remote Comtrol Encoder . .......co ot i i et 6-17
MGC145027 Remote Control Decoger . ... ..vcueitn it et ain et ininrarisraaaaeaneaaannnens 6-17
MC145028 Remote Control Dacoder .. ... ... .ottt it e i e e 6-17
MC145030 Remote Control Encoder/Decoder ..........cciririiieiii it ia e 6-35
MC145031 Remote Control ENCOABr . ... . ..ovt i it iiiie i ieirian i anraaan e eeanns 6-43
MC145032 Remota Comtrol Decoder . . .. .. ..o ittt ittt it i e e s 6-43
MC145033 Remote Control EncoderDecoder ..........c. it i i e i i 6-43
MC145034 Remote Comtrol Encoder .. ... ...ttt int et int e ininnencaranennanenaens 6-43
MC145035 Romote ComtrolDecodar . ... . ...t i i e it i e 6-43
SELECTOR GUIDE
Number of Maximum Number Number of Device
Function Address Lines of Address Codes Data Bits Operation Number
Addressable UART 7 128 7/8 Full Duplex MC14469
Transmitter 0 o] 6 Simplex MC14497
Encoder Depends on Depends on Depends on Simplex MC145026
Decoder Decoder Decoder
Decoder 5 243 4 Simplex MC145027
Decoder 9 19,683 [} Simplex MC145028
Encoder/Decoder 9 512 0 Half Duplex MC145030
Encoder 130r 17 131,072 4 Simplex MC145031
MC145034
Decoder 13o0r17 131,072 4 Simplax MC145032
MC145035
Encoder/Decoder 15 32,768 0 Half Duplex MC145033

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS

6-2




