MOTOROLA

HR SEMICONDUCTOR s
TECHNICAL DATA

MC145026

Encoder and Decoder Pairs MC145027
CMOS MC145028

SC41342
These devices are designed to be used as encoder/deccder pairs in remote con-
trol applications. SC41 343
The MC145026 encodes nina 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 to increase security.
The MC145027 decoder receives the serial stream and interpets five of the trinary

digits as an address code. Thus, 243 addresses are poassible. If binary data is used P SUFFIX
at the encoder, 32 addresses are possible. The remaining serial information is inter- N PLASTIC DIP
peted as four bits of binary data. The valid transmission output (VT) goes high on CASE 648
the MC 145027 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 MC145028 decoder treats all nine trinary digits as an address which allows 16 CASE 751B
19,683 codas. If binary data is encoded, 512 codes are possible. The valid transmis-
sion output (VT) goes high on the MC145028 when two addresses are consacutively

received (in one encoding sequence) which both match the local address. DW SUFFIX

« Opeorating Tomperature Rangs: —40° to 85°C 16 sSOG

* Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C CASE 751G

¢ Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators

¢ RC Oscillator, No Crystal Required 1

+ High External Component Tolerance; Can Use 5% Compenents

* Internal Power-On Reset Forces All Decoder Outputs Low

» For Infrared Applications, See Applications Note AN1016 ORDERING INFORMATION

* Operating Voltage Range: 4510 18 V MC145026P, 5C41342P Plastic DIP

* L ow-Voltage Versions Available — MC145026D, SC41342D SOG Package
SC41342: 2.5 to 18 V Version of the MC 145026 .
$C41343: 2,810 10 V Varsion of the MC145027 MC145027P, SC41343P Plastic DIP

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

MC145028P, SC41344P Plastic DiP
MC145028DW, SC41344DW SOG Package

PIN ASSIGNMENTS
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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¢
SC413422SC41343+SC41344
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Figure 3. MC145028 Decoder Block Diagram
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MAXIMUM RATINGS* (Voltage Referenced to Vgg)

VoD DC Supply Voltage (except SC41343, SC41344) -0510 +18 v
Voo DC Supply Voltage (SC41343, SC41344 only) 0510 +10

This device contains protection cir-
Symbol Parameter Value Unit cuitry to guard against damage due
to high static voltages or electric
fields. However, precautions must
¥ be taken to avoid applications of any

voltage higher than maximum rated

Vin BC Input Voltage 05t Vpp+05 | V voltages to this high-impedance cir-
v cuit. For proper operation, Vi, and

Vout should be constrained to the

range Vgg < (Vip or Vout) S VDD-

Vout DC Output Voitage ~0.510 Vpp+0.5
kin DC Input Current, per Pin +10 mA
lout DC Output Current, per Pin +10 mA
Pp Power Dissipation, per Package 500 mw
Tstg Storage Temperature —651t0 +150 oG
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+
S$C41342¢SC41343+SC41344

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

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

VIL Low-Level Input Voltage v
(Vout=4.50r0.5V) 50 — 15 — 15 - 15
(Vout=900r1.0V) 10 — 3.0 — 3.0 —_ 3.0
(Vour=1350r1.5V) 15 - 40 | — 40 | — 40

VIH High-Level Input Voltage )
(Vout=0.50r45V) 5.0 3.5 — 35 — 3.5 —
(Vout=1.00r8.0V) 10 7.0 — 70 — 7.0 —
(Vout=1.50r13.5V) 15 1" _— 11 — 1 -

IoH High-Level Output Current mA
(Vout=25V) 5.0 -25 - =241 - -1.7 -
(Vout=46V) 5.0 -0.52 — -0.44 — -0.36 —
(Vout=9.5V) 10 -1.3 - 1.1 - 09 —
(Vout=13.5V) 15 -36 - -3.0 — -24 —

oL Low-Level Output Current mA
(Vout=04V) 5.0 052 1 — 0.44 — 0.36 —
(Vout=05V) 10 13 — 11 — 0.9 —
(Vout=15V) 15 38 — 30 — 24 —

lin Input Current — TE 5.0 - - 30 1] - - pA
(MC145026 and SC41342, Pullup Device) 10 — — 16 60 — —

15 — — 35 120 — -

lin Input Current 15 - | 03] — | 103 = | 10 | pA
Rg (MC145026 and SC41342),

Data In (MC145027, MC145028)

lin Input Current pA
A1-A5, AG/DE—A9/D9 (MC145026 and SC41342), 5.0 — —_ — +110 - -

A1-A5 (MC145027), 10 — — — — —
A1-A9 (MC145028) 18 —_— — — 1500 - —
+1000
Cin input Capacitance (Vi = 0) — — — — 75 — — pF
DD Quiescent Current — MC145026 and SC41342 5.0 — — — 0.1 — — A
10 —_ — — 0.2 — —
15 — — — 0.3 — —
DD Quiescent Current — MC 145027, MC145028 50 — - - 50 — - pA
10 — — — 100 - -
15 — - — 150 — —

lad Dynamic Supply Current — MC 145026 and SC41342 50 — — —_ 200 — — A

(fe = 20 kHz) 10 — — — 400 — —
15 — — — 600 - -

ldd Dynamic Supply Current — MC 145027, MC 145028 5.0 — — —_ 400 - - A

{tc = 20 kHz) 10 — - — 800 — —
15 — — — 1200 — —

*Also see next Electrical Charactsristics table for 2.5 V specifications.
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MC145026°MC145027°MC145028+
SCA41342¢S5C41343+SC41344

ELECTRICAL CHARACTERISTICS — SC41342 (Voltage Referenced to Vgg)

Guaranteed Limit
Symbol Characteristic voD —40°C 25°C +85°C Unit
v
Min Max Min Max Min Max
VoL Low-Level Output Voltage 25 — 0.05 — 0.05 — 0.05 v
{Vin =0 Vor Vpp)
VoH High-Level Qutput Voltage 25 245 — 2.45 — 245 — \'
{Vin=0VorVvpp)
ViL Low-Level Input Voltage 2.5 - 03 - 03 - 03 v
(Vout=0.5Vor2.oVv)
VIH High-Level Input Voltage 25 22 - 22 - 22 — v
{(Vout=05Vor20V)
loH 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 — — WA
lin Input Current (A1-AS, A6/D6-A9/D9) 25 — — - 425 — — A
ibD Quiescent Current 25 — — — 0.05 — — A
lad Dynamic Supply Current (fc = 20 kHz} 25 — — — 40 — — A
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MC145026°MC145027-MC145028+
S$C41342¢SC41343+5C41344

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

Guaranteed Limit
Symbol Characteristic VeD -40°C 25°C +85°C Unit
Min Max Min Max Min Max
VoL Low-Level Cutput Voltage 28 — 0.05 — 0.05 — 0.0 v
(Vin=0Vorvpp) F;g — gog - gg — gg:
—_ .0 — X — E
VOH High-Level Output Voltage 28 275 - 275 - 2.75 — v
{Vin=0V orVpp) 50 ;,gg — (485 | — | 495 | —
10 . — 9.95 — 9.95 —

ViL Low-Level Input Voltage v
(Vout=23VorosVv) 28 — 084 — 0.84 — 0.84
(Vout=45Voro5V) 50 — 15 — 1.5 — 15
(Vout=90VorioV) 10 - 3.0 - 3.0 - 3.0

VIH High-Level Input Voltage A
{Vout=05Vor2.3Vv) 28 196 | — 196 | — 1.96 —
(Vout=05VordsyV) 5.0 3.5 - 35 — 35 —
{(Vout=1.0Vor9.0Vv) 10 7.0 — 7.0 — 70 —

loH High-Lewvel Output Current mA
(Vout=14V) 28 -0.73 — -0.7 — -0.55 —
(Vout=45V) 50 -0.59 — 0.5 — -0.41 —
{(Vout=90V) 10 -1.3 — -1.1 — -0.9 —

loL Low-Level Output Current mA
(Vout =04 V) 28 035 | — 0.3 — jo2d4 | —
(Vout=0.5V) 50 08 — 06 — 0.4 -
(Vout=1.0V) 10 3.5 — 2.8 — 2.3 —

lin Input Current — Data In 10 — 03 — +0.3 — +1.0 pA

lin Input Current 28 — — — 430 — — HA
A1-A5 (SC41343), 50 — — — +140 — —

A1-A9 (SC41344) 10 — — — 600 — —
+
Cin Input Capacitance (Vi = C) — - - — 75 — - pF
DD Quiescent Current 28 — — — 60 — — HA
50 — — — 75 — —
10 —_ —_ _ 150 — —_

idd Dynamic Supply Current 28 - — — 300 — - A

{fo = 20 kHz) 5.0 — — — 500 — —
10 — — — 1000 — —

MOTORCLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS

6-22




MC145026°MC145027°MC145028«
SC413420SC41343+5C41344

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

Guaranteed Limit
Symbol Characteristic VDb Min Max Unilt
tTLH. Output Transition Time 50 — 200 ns
tTHL (Figures 4 and 8) 10 — 100
15 — 80
tr Data In Rise Time (Decoders) 5.0 — 15 ps
(Figure 5) 10 —_— 15
15 — 15
tf Data In Fall Time (Decoders) 5.0 — 15 us
(Figure 5) 10 — 50
15 —_ 4.0
fosc Encoder Clack Frequency 50 0.001 20 MHz
(Figure 6) 10 0.001 50
15 0.001 10
f Deacoder 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 —
15 20 —
*Also see next Switching Characteristics table for 2.5 V specifications.
SWITCHING CHARACTERISTICS — SC41342 (C|_ = 50 pF, Tp = 25°C)
Guaranteed Limit
Symbol Characteristic Vpp Min Max Unit
TLH Cutput Transition Time 25 — 450 ns
tTHL (Figures 4 and 8)
fosc Encoder Clock Frequency 25 1.0 250 kHz
(Figure 6)
ty TE Pulse Width 25 - - ns
(Figure 7)
SWITCHING CHARACTERISTICS — $C41343 and SC41344 (C|_ = 50 pF, TA = 25°C)
Guaranteed Limit
Symbol Characteristic VoD Min Max Unlt
tTLH. Output Transition Time 28 — 320 ns
tTHL {Figures 4 and 8) 5.0 — 200
10 — 100
tr Data In Rise Time 28 — 15 us
(Figure 5) 50 - 15
10 — 15
tt Data In Fall Time 2.8 — 15 us
(Figure 5} 50 - 15
10 — 5.0
f Decoder Frequency (Referenced to Encoder Clock) 28 1.0 100 kHz
{Figure 14) 50 1.0 240
10 1.0 410
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Figure 8. Test Circuit
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MC145026°MC145027*MC145028¢
SC41342+SC41343+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/DS input
pins. These pins may be in either of three states (low, high, or
open) aliowing 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 encodad into pulses (See
Figure 11). A logic zero (low) is encoded as two consecutive
shortpulses, alogicona {high) as two consecutive long pulses,
and an open (high-impedance) as a long pulse followed by a
short 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 stateis obtained,
the input is assumedtobe hardwired to Vgs. Ifboth ahighand
alow can be forced at an input, an open is assumed and is en-
codad 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, 500 uA at 10 V,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. When TE is
brought low, the oscillator is started, and the transmit se-
quence begins. 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 recaives the serial data from the encoder and
outputs the data, if it is valid. The transmitted data, censisting
of two identical words, is examined bit by bit during raception.
Thefirstfive trinary digits are assumed tobe 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 datais transferredto
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.

Although the 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 outputis available. The VT output is used to indicate that
avalid address has been received. For transmission security,
two identical transmitted words must be consecutively re-
ceivaed before avalid transmission output (VT) signalisissued.

The MC145028 allows 19,683 addresses when trinary lev-
els are used. 512 addresses are possible 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/data inputs are encoded and the datais sent
sarially from the ancoder via the data out pin.

Rs, C1c, RTc (Pins 11,12, and 13)

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

i an external signal source is used instead ofthe internal os-
cillator, it should be connectedto the Rg input andthe Rt and
CT1e pins should be left open.

TE (Pin 14)

This active-low transmit enable input initiates transmission
when forced low. An internal pullup device keeps this input
normally high. The pulfup 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 AS (Pins 1 through 5) — MC145027
A1 through A8 (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 encoder inputs forthe VT pinto go
high. The local address may be encodad 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 lavel (logic 1).

R1,Cq1 (Pins6,7)

As shown in Figures 2 and 3, these pins accept a resistor
and capacitor that are used to determine whethar a narrow
pulse or wide pulse has been received. Thetime constant Rq x
C1 should be set to 1972 encoder clock periods:

Ry C1=3.95R1¢c C1C-

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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MC145026*MC145027*MC145028¢
S$C41342¢5C41343+SC41344

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 Ro x C2
should be 33.5 encoder clock periods (four data periods per
Figure 11): R2 C2 =77 RTC CT¢. Thistime contantis used to
determine whether the data in pin has remained low for four
data periods (end of transmission). A separate on-chip
comparator looks at the voltage-equivalent two data periods
(0.4 R2 C»2) to detect the dead time between received words
within a transmission.

VT (Pin 11)

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

(1)thereceived 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 no in-
put signal is received for four data periods.

Vgs (Pin 8)

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

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

-7 .

This oscillator operates at a frequency determined by the
external RC network; i.e.,

1

f= 23RT1c C1C’ (Hz)

for 1 kHz < f < 400 kHz
where: CTC’ = CTC + Clayout + 12 pF
Rg=2RTC
Rg =220k
RTc210k
400 pF < C1¢q < 15 uF

Thevaluefor Rg shouldbechosentobe>2times RTg. This
range ensures that current through Rg is insignificant com-
pared to currentthrough RTC. The upper limit for Rg must en-
sure that Rg x 5 pF (input capacitance) is small compared to
RTC x 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 MSQ.

Figure 9. Encoder Oscillator Information
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MC145026°MC145027°MC145028+
$C41342+SC41343+SC41344

ENCODER
je—e{ PWmin
2 WORD TRANSMISSION
TE
S CONTINUOUS TRANSMISSION
ENCODER “ - ® © 2R NYNIELESS BYIREB SR T 22 RN RENZI
T 1111 0 0 0 T 0 R T
PIN 12
(PN 12) 18T 9TH 1ST aTH
f+— DIGIT — [+ DIGIT —+{ — piGIT —~ *— DIGIT —~

DATA QUT
PN1S) w—y, U1 IJL‘_H_IL__Q\_I_H_UL‘UI_ﬂl_

f— HIGH —=t=— OPEN —=t=— LOW —{ 1

be——————— {STWORD s 2ND WORD |
L L.
X ENCODING SEQUENGE 1
{
DECODER I 1.1 (R2Ca)
|
VALID TRANSMISSION
{PIN11) 1] 1'__-L
|
|
|
DATA OUTPUTS X

Figure 10. Timing Diagram
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Figure 11. Encoder Data Waveforms
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MC145026°MC145027+*MC145028¢
S$C41342¢SC41343+SC41344
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Figure 12. MC145027 Flowchart
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MC145026°MC145027+MC145028+
S$C41342+SC41343+S5C41344
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Figure 13. MC145028 Flowchart
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MC145026°MC145027°MC145028+
S$C41342¢SC41343+5SC41344

g
(&3
T
£
E
e
w
w
==
200 -4
Vpp=5V
100 1
L " 1 4 [ M [l n L
T r T M T v L] v L)
10 2 0 40 50

Clayout (PF) ON PINS 1-5 (MC145027); PINS 1-5 AND 12-15 (MC145028)

Figure 14. fmayx vs Clayout — Decoders Only
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MC145026°MC145027°MC145028¢
S$C41342+SC41343+SC41344
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= i 16 = = 11
mw:mv & 1M 1 15 N 9 1 | r2t §
ADDRESSES .%’ A L2 & el ! TRRARY
) M 2 3—': e, ADDRESSES
Ju MC145026 R MC1a5027 | 4 —
L ¢ ) e 5] oR e 7] on 5 Ase
4 Ao 3 sca132 |13 IC1 SC41343 _}_3 o6 J
12 11C18 = — D7 -
4-BIT b D7 9 —I i
BINARY 'dﬁ " 10 S 0
DATA 208 1 7 D2
. ¢ D9 _La RC
= 8
1 ]
REPEAT OF
ABOVE
REPEAT OF
ABOVE
C1¢" =CTC + Clayout + 12 pF
. 100 pF s CTc S 15 uF
lose = RTc 2 10k; Rg = 2 RTe
23RT1cCTC R1210k
G4 2 400 pF
RiC1 =395 RTcC 1 P
1C1 TcCTC R 100k
R2C2 =77 RTcCTC Cp 2 700 pF

Example R/C Values
(All Resistors and Capacitors are +5%)

{CT¢" = CyC + 20 pF)

fosc (kH2) | RyC Cre Rs Rq Cq Rz C2
3852 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
426 10k | 1020pF | 20k 10k | 3900pF| 100k | 7500 pF
215 10k 2020 pF 20k 10k 8200 pF|{ 100k | 0.015pF
8.53 10k 5100 pF 20k 10k 0.02uF| 200k 0.02 uF
1.7 50k 5100pF | 100Kk 50 k 0.02pF | 200k 0.1yF

Figure 15. Typical Application
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APPLICATIONS INFORMATION

Infrared Transmitter

In Figure 16, the MC145026 enceder is set ta run at an oscil-
lator frequency of about 4 kHz to 9 kHz. Thus, the time re-
quired foracomplete two-word encoding sequence is about 20
ms 0 40 ms. The data output from the encoder gates an RC
oscillator running at 50 kHz; the oscillator shown starts rapidly
enough to be used in this application. When the "send” button
is not depressad, both the MC145026 and oscillator are in a
low-power 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
400KkHz. 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 be 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 V1o 18 V. A low-voltage system which operates
down to 2.5 V could be realized if the SC41342 (the low-volt-
age version of the MC145026)is used inlieu of the MGC145026.
The oscillator section of aMC74HC4060 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.

Informationonthe MC14011UB is inbook number DL131/D.
The MC74HCUO4 and MC74HC4060 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 B0 mVp-p. Tha 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 levels compatible with the MG145027/8 data input. The
datain pin of these decoders is a standard CMOS high-imped-
ance input which must NOT be allowed to float. Therefore, di-
rect coupling from A5 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 ba limitedto3 Vto 5 V. Thisis
accomplished via adding a zener diode in the negative
faedback path, thus avoiding excessive system noise. The
biasing resistor stack should be adjusted suchthat V3is 1.25V
to 1.5 V.

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 k{2 resistor feeding A2 may be altered if
different gain is required. In general, more gain does not nec-
essarily result in increased range. This is dus to noise floor
limitations. The designer should increase transmitter power
and/or increase receiver aperature with frasnal lensing to
greatly improve range. See applications note AN1016 for ad-
ditional information.

Information on the MC34074 is in data bock DL128/D.
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V+

SELECT FOR
200 mA TO 300 mA
USE OF 2 MLED81s
MLEDS! \:s OPTIONAL
MC14011UB
10k
SEND j)_{: MPSA13
| OR
5 MPSW13
= | MC14011UB
TE DATA OUT },
MC 145025
Rs C1e RTC 001 uF
.01
, L 4000 oF 220 k
94
20k 100 k FOR APPROX. 4 kHz ADJUST/SELECT FOR
SWITCHES 47k FOR APPROX. 9 kHz £ =50 kHz (APPROX. 100 K)
Figure 16. IRED Transmitter Using RC Osclllator
to Generate Carrier Frequency
V4
)
MC14011UB
MG14024 50 kHZ TO
}»——E:))——- CLOCK Q3f——= DRMVER
RESET TRANSISTOR
™
—MA————
P X1 =400kHz CERAMIC RESONATOR
PANASONIC EFD-A400K04B v
X1 OR EQUIVALENT N MC14011UB
—| D —¢
DATA OUT
FROM MC145026

Y
d
%
1
I

Figure 17. Using a Ceramic Resonator to Generate
Carrler Frequency
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Al

1 mH— TOKO TYPE 7PA OR 10PA

OR EQUIVALENT
4 -—
T -
= 0.01
2N5086 2N5088 . W |
001 WF 4
|
b 1 l_m_" - o
$ 68k 22k Vi—s
OPTICAL Yy MC34074
FILTER I o
1N914 = = =
) 47Kk O-“PF
1N914 —Wy i
—i——e
100k M
L2 S—
——ANN—S M
—MA—
10k
b AAA . Ng1d 1k 2k
— I
Y4 MC34074 V2 V3 — /
Yo MG34074 1000 pF I 47k '
4 MC34074
300 k FOR APPROX. 4 kHz
1000 pF 180 k FOR APPROX. 9 kHz | 750 % FOR APPROX_ & kHz 45V
} AMA I 0.0t uF 360 k FOR APPROX. 9 kHz
47%
e V227V
c R1 " _r“_‘_ 0
DATA IN MC145027/8 Via25V
‘b
¢ DATAOUT $ 22k
VoD Vss 4 MC145027 ONLY 10 F 9 Vae13V
1 =" _JtouF ' '
1 ' 9 FOR MC145027 — 10pF S 27k
YV — = ‘] srormciasos <
ADDRESS I
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Figure 18. Infrared Receiver
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