MOTOROLA
TECHNICAL DATA

Advance Information

Remote Control Encoder/Decoder
LSI CMOS

The MC145030 encodes and decodes nine bits of information, which allows 512
different codes.

The encoder section samples the 9-bit parallel address input, encodes the bits into
Manchester Code, and sends the serial information via the Encoder Out pin. The
address is issued twice per encoding sequence; initialization occurs with a rising
edge on Encode Enable.

The decoder accepts serial information at the Decoder In pin, and decodes the
Manchester information. The decoded address is compared with the local address.
If a match occurs, Decoder Out toggles once per sequence. The active-high De-
coder Reset input is used to clear Decoder Out.

The Status pin, when high, indicates the device is encoding. During decoding or
standby, Status is low.

® Applications: Cordless Phones and Half-Duplex Remote Control
® Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators
® Operating Temperature Range: — 40 to 85°C
@ Operating Voitage Range: 2to 6 V
@ Standby Supply Current: 20 xA Maximum @ 2.0 V
® Operating Supply Current: 700 gA Maximum @ 2.5 V
@ Address Inputs Have On-Chip Pull-Up Devices
® RC Oscillator, No Crystal Required
® On-Chip Amplifier in Decode Section
® Power-On Reset Forces Decoder Out Low and Initializes the Decoder and Encoder
Sections
® See Application Note AN1016 and Article Reprint AR255
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CORDERING INFORMATION

MC145030P
MC1450300W

Plastic DIP
SOG Package

PIN ASSIGNMENT

A1 e 20 [losc IN

asfll2 19 1 0sC OUT 1

affa 18 [l osc ouT 2

8204 17 flvgg

aills 16 [1 ENCODER QUT

a4l 6 15 [1 DECODER OUT

a5l 7 14 [lvgp

a6l 8 13 [] DECODER RESET

A7ll 9 12 {1 DECODER IN
ENCODE ENABLE [] 10 11 {1sTATUS

This document contains information on a new product. Specifications and information herein are subject to change without notice,
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MAXIMUM RATINGS* (Voltage Referenced to Vgg)

Symbol Parameter Value Unit This device contains protection circuitry 1o
Vpp DC Supply Voltage -05t0 +7.0 \Y guard against damage due to high static voltages
Vin DC Input Voltage ~0.5 to Vpp +0.5 v orkelectric fit?(ljds. Hlf)w‘e_ver, pfrecautic;:s m:fsthbe
taken to avoid applications of any voltage higher
Vout DC Output Voltage —0.5t Vpp+05 v than maximum rated voltages to this high-imped-
fin BC Input Current, per Pin +10 mA ance circuit. For proper operation, Vin and Vout
lout DC OQutput Current, per Pin +10 mA should be constrained to the range Vgg < (Vip
Ipp DC Supply Current, Vpp and Vgg Pins +30 mA or Vout) =VppD-
Pp Power Dissipation, per Packaget 500 mw Exce|p1 for ;he _A:dress inputs, Pnusled_inpults
must always be tied to an appropriate iogic volt-
Tstg Storage Temperature 65 to +150 ¢ age level (e.g., either Vgg or Vpp). The Address
TL Lead Temperature (10-Second Soldering) 260 °C inputs may be left open; see Pin Descriptions.
*Maximum Ratings are those values beyond which damage to the device may occur. Unused outputs must be left open.

tPower Dissipation Temperature Derating: — 12 mW/°C from 65°C to 85°C.

ELECTRICAL CHARACTERISTICS (T4 =25°C, Voltages Referenced to Vgg!

Symbol Parameter Test Condition Vop Gual:an_tead Unit
v Limit
Vpp | Power Supply Voltage Range - 2010 6.0 \
ViL Maximum Low-Level Input Voltage Except Decoder In 2.5 0.3 \
6.0 1.2
VIH Minimum High-Level input Voltage Except Decoder In 2.5 1.9 A
6.0 4.5
Vsig Minimum Qutput Voltage of Signal Source Driving Decoder In Square-Wave Source 2.5 200 mvVp-p
See Figure 1 6.0 200
VoL | Maximum Low-Level Output Voltage lout=0 nA 25 0.15 v
lout= 0.4 mA 0.4
lout=0 pA 6.0 0.15
lout=1.0 mA 0.4
VoH | Minimum High-Level Output Voltage lout=0 pA 2.5 2.35 \Y
lout= —0.4 mA 2.0
lout=0 pA 6.0 5.85
lout= —1.0 mA 5.5
lin Maximum Input Current Deceder In | Vih, =Vpp or Vs 6.0 + 60 A
Encode Enable, Decoder Reset, Osc In +0.3
IIH Maximum High-Level Input Leakage Current A0-AB | Vin=VDD 6.0 0.3 uA
TN Maximum Low-Level Pull-Up Current AQ-A8 | Vin=Vgs 6.0 - 100 A
10z Maximum 3-State Leakage Current Encoder Out | Vout= VDD of Vss 6.0 + 500 nA
iDD Maximum Quiescent Supply Current Device in Standby Mode 2.0 20 uA
(per Package) Vin=Vsgs or Vpp for 6.0 100
Encode Enable,
Decoder In,
Decoder Reset, Osc In
Vin=Vss, Vpp. or
Open for AQ-A8
loyt=0 ¢A
ldd Maximum RMS Operating Supply Current Oscillator Frequency =500 kHz 25 700 uA
{per Package} Vin=Vsgg or Vpp for 6.0 2500
Encode Enable,
Decoder In,
Decoder Reset, Osc In
Vin=Vss. Vpp. o
Open for A0-A8
lout =0 sA
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AC ELECTRICAL CHARACTERISTICS (Tp=25°C, C_ =50 pF, Vpp =2.5 to 6 V unless otherwise stated)

Symbol Parameter VDD | Guarantsed Unit
v Limit
fosc Maximum Oscillator Frequency ( ~50% Duty Cycle) {Figure 2)* — 500 kHz
tPLH- System Propagation Delay, Encode Enable (of an encoding device) to Decoder Qut - 384 to 608 Osc Cycles
TPHL {of a decoding device) Figures 3 and 5
tq Debounce Time, Encode Enable {guarantees 1 encoding sequence) - 608 Osc Cycles
tw Minimum Input Pulse Width, Encode Enable or Decoder Reset (Figure 4} 25 200 ns
6.0 80
Cin Maximum Input Capacitance - 10 pF
*See Pin Descriptions and Application Example for component tolerances.
Tgse
5k ‘ 12|  DEVICE v
UNDER H
0T wF 1 TesT 05C 0UT 2 50%
Vsig
- W
Figure 1. Decoder In Sensitivity Test igure 2. Switching Waveform
Yoo
ENCODE ENABLE 50%
E | H
(ENCODING CHIPI — Vs ENCODE ENABLE — Voo
. - OR 50%
PLH- PHL DECODER RESET Vs
VH
DECODER OUT 50% ly
(DECODING CHIP)
¥ . . .
t Figure 4. Switching Waveform
Figure 3. Switching Waveforms
TEST POINT
ouTPUT
DEVICE
UNDER
TEST I O

*Includes alt probe and jig capacitance.

Figure 5. Test Circuit
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PIN DESCRIPTIONS

INPUTS
A0Q through A8 {Pins 1, 3-9, 2)

Local Address Inputs. These binary inputs provide the ad-
dress for both the encoder and decoder; 512 addresses are
possible. The local address is sent serially from Encoder Out
with 2 sync bits appearing first, followed by AQ. The decoder
compares the local address with the received address stream.

On-chip pullup devices are provided on the address inputs
to facilitate interface to SPST switches or jumpers to V§S.
During standby, A0 through A8 are in the high-impedance
state. That is, the pullup devices are inactive to minimize
standby power consumption.

The inputs are left open {or tied to Vpp! for a high level
and tied to Vgg for a low level.

Encode Enable (Pin 10)

Edge-Sensitive Encode Enable. A low-to-high transition on
this pin aborts any decoding sequence in progress and initiates
an encoding sequence. This input is debounced 608 oscillator
cycles. See Figures 8 and 9.

Decoder In {Pin 12)

Decoder In is the input to the on-chip amplifier. The incom-
ing signal is usually capacitively-coupled to this pin. Direct
coupling may be used if the signal level is rail-to-rait (Vgg to
Vopl.

Decoder Reset (Pin 13)
Level-Sensitive Decoder Reset. When this input is taken

high, Decoder Out is cleared to a low level. This pin may be
used to override a response from a Decoder In data stream.

OQUTPUTS
Status (Pin 11)

Encode/Decode Status. This pinis high during the encoding
sequence and low during decoding or idle.

When Status is low, the Encoder Out pin is in the high-
impedance state.

Decoder Out (Pin 15)

Toggle Flip-Flop Decoder Output. The encoder sends the
same address twice to complete a sequence. If one or both
of the decoded addresses matches the local address, Decoder
Out toggles once per sequence (unless overridden by Decoder
Reset). See Figures 6 and 7.

Encoder Out (Pin 16}

Three-State Encoder Output. This is the serial output of the
Manchester-encoded local address. AQ appears before A8 in
the bit stream. The local address is sent twice to complete a
sequence which is initialized by Encode Enable. When a se-
quence is complete, Encoder Out returns to the high-imped-
ance state. See Figures 8 and 9.

OSCILLATOR
Osc In, Osc Qut 1, Osc Out 2 (Pins 20, 19, 18}

As shown in Figure 10, these pins are used in conjunction
with external resistors and a capacitor to form an oscillator.
Polystyrene or mylar capacitors are recommended. Suscep-
tibility to externally induced noise signals may occur if resistors
utilized are greater than 1 megohm. See Figure 10 for com-
ponent tolerances.

When the on-chip oscillator is used, the frequency may be
up to 500 kHz. The oscillator is active only during encoding
or decoding.

When an external frequency source is used to drive Osc In,
Osc Out 1, and Osc Qut 2 may be left floating. The signal
applied to Osc In should swing rail-to-rail and may be dc to
500 kHz.

POWER
Vsg (Pin 17)

This pin is the negative supply potential and is usually
ground.

Vpp (Pin 14)

This pin is the positive supply potential and may range from
+2 to +6 volts with respect to Vgs.

1—;— COMPLETE DECODING SEQUENCE —D‘

SYNC TRAIING  SYNC
BITS INITIAL BIT BITS
N ADDRESS TR

DECODER

REPEATED
ADDRESS

TRAILING
BIT

i

’
Fm————— £ ———— -
N | l I AC THROUGH AB ¢ t  AD THROUGH A8 1
———————— 4 - ———— -

INITIAL ADDRESS = MATCH, REPEATED ADDRESS = DON'T CARE

DECODER

ot S

|
L
|
}
|
i
X INITIAL ADDRESS = UNMATCHED, REPEATED ADDRESS = MATCH

BOTH ADDRESS UNMATCHED

Figure 6. Decoder Timing Diagram
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Conditions;
Encode Enable = Low, High, or l
Decoder Reset = Low

Figure 7. Decoder Flowchart
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STATUS
PIN
LOw?

YES

Y

ENCODE
ENABLE?

DISABLE DECODER, SET STATUS PIN HIGH,
ENCODER OUT PIN: HIGH Z — LOW LEVEL,
START OSCILLATOR, IGNORE ENCODE ENABLE INPUT

12-BIT-FRAME

DELAY

SAMPLE ADDRESS
INPUTS,
ISSUE ENCODED
ADDRESS

2-BIT-FRAME
PAUSE

RE-ISSUE
ENCODED
ADDRESS

1.5-BIT-FRAME

PAUSE

STOP OSCILLATOR, RESET STATUS PIN LOW,
ENCODER DUT PIN: LOW LEVEL — HIGH Z,
DECODER READY. ENCODER READY

Figure 8. Encoder Flowchart
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