MOSDESIGN SEMICONDUCTOR CORP.

IRTV/VCD TRANSMITTER

IR CONTROL IC

IR CONTROL

M 3014

GENERAL DESCRIPTION
The M3014is aremote control transmitter ASIC for TV, VTR, etc. It has atotal of 448 commandswhich are divided into 7

sub-system groups with 64 commands each. The sub-system code may be selected by a press button, a slider switch or hard

wired.

FEATURES

Flashed or modulated transmission (default modulated mask option )

Flashed pulsesrequire a wide band preamplifiers within the receiver

7 sub-system addresses

Up to 64 commands per sub-system address

Key release detect

ion by toggle bits

A 455K Hz ceramic resonator or crystal

APPLICATIONS
Audio equipment, TV, VTR, cassette desks etc..

BLOCK DIAGRAM

oscl [ Oscillator Timing G

0Co [ iming Generator
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REG i Key matrix Control logic

Control
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c6 i Pulse Distance Output Dout
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* All specs and applications shown above subject to change without prior notice.
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M 3014
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ABSOLUTE MAXIMUM RATING (TA=25 )
Parameter Rating Unit
Supply Voltage 6 \%
Input Voltage -0.3~Vpp \Y,
Operating Temperature 0to60
Storage Temperature -25t0 +125
ELECTRICAL CHARACTERISTICS ( Vpp=3V unless otherwise specified )
Characteristics Sym. Min. Typ. Max. Unit REMARKS
Operating Voltage Voo 2 3 5.5 \%
Quiescent Current lg - 0.25 1 bA
Operating Current lop - 0.3 1 mA  |Noload
Output Drive Current lo 1 15 — mA | @Vps=1V
Switch Input Current ls - - 100 bA
V, Vpp—0.2 V, V
Input \bltage - == — = \Y
V. Vs Vs Vg +0.2
Oscillator Freguency Fosc — 455 — KHz |[( Cer resonator)
PIN DESCRIPTION M 3014F
No. Pin name Description [ - :|
1 DOUT Serial dataoutput pin pourlyr aopfvep
2~8 C6~C0 Column control for keyboard matrix cs [ ] re
9 ADRM Address modeinput pin cs [| ] rs
10 VSS Negative power supply ca [ :| Ra
11 OSCO Oscillator output
Ll e [] o
12 OsCl Oscillator input
13~19 |RO~R6 Row control for keyboard matrix cz [| ] re
20 VDD Positive power supply c1 [] ] R
co |: :| RO
ADRM |: :| oscl
VSss |: 10 1 :lOSCO
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FUNCTION DESCRITION

Keyboard operation

In the stand-by mode RO to R6 are on (pull low). Whenever akey is pressed, one or more of the CO~C6 aretied to VSS.
Thiswill start the power-up sequence. First the oscillator is activated and after the debouncetimet,; ( seefigure 2),the

output drivers ( RO ~ R6 ) become active successively.

Within the first scan cycle the transmission mode, the applied sub-system address and the selected command code are sensed
and loaded into an internal datalatch.

In contrast to the command code, the sub-system is sensed only within the first scan cycle. If the applied sub-system addressis
changed while the command key is pressed, the transmitted sub-system addressis not altered.

Multiple key- stroke

There are two restriction caused by the special structure of the keyboard matrix:
The keys switching to VSS (code numbers 7, 15, 23, 31, 39, 47, 55 and 63) and the keys connected to C5 and C6 are not
covered completed by the multiple key protection. If one sense input is switched to VSS, fourth keys on the same sense
lineare ignored , i.e. the command code corresponding to“ key toVSS” istransmitted.
C5 and C6 are not protected against multiple key — stroke on the same row driver line, because this condition has been
used for the definition of additional code (code number 56 to 63).

Output Sequence

The output operation will start when the selected code isfound. A burst of pulses, including the latched address and command
codes, is generated at the output Dout as akey is pressed. The format of the output pulsetrainisgivenin Figure 1. The operation
isterminated by releasing the key or if more than one key is pressed at the same time. Once a sequence is started the transmitted
datawords will always be completed after the key isreleased.

Thetoggle bits TO and T1 are incremented if the key isreleased for aminimum time T, . The toggle bit remain unchanged within
a multiple key-stroke sequence.
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Tablel PulseTrainTiming

Mode To(ms) tp( M s) ty(Hus) [ty (Bs)| tyy(HS) ty (Ms)
Flashed 253 8.8 — — — 121
Modulated 2,53 — 264 17.6 8.8 121
Fosc 455KHz toe=2.2U S
tp AX tose Flashed pulse width
tu 12 X toee Modulation period
ta 8X tose Modulation period low
iy 4X tose Modulation period high
tw 55296 X tog Word distance
T, 1152 X tooc Basic unit of pulse distance

The following number of pulses may be selected by Metal option N =8, 12, 16.

Note Thedifferent dividing ratio for To andt,, between flash mode and carrier mode is obtained by changing the module of a
particular divider by 3 during flash mode to divide by 4 during carrier mode. This allows the use of a 600KHz ceramic
resonator during carrier mode to obtain a better noise immunity for the receiver without a significant change in To andt,,.

For first samples, the correct divider ration is obtained by a metal mask option. For final parts, thisis automatically done
together with the selection of flash- / carrier mode.

Table2 PulseTrain Separation (th)

Code th
Logic“ 0“ 2x To
Logic“ 1*“ 3xTo
Toggle hit time 2x Toor3x To
Reference time 3xTo

Table 3 Transmission mode and sub-system address sel ection. The sub-system address and the transmission mode are defined by
connecting the ADRM input to one or more driver outputs ( RO to R6 ) of the key matrix. If more than one driver is
connected to ADRM, they must be decoupled by diodes.

Mode Sub-system addr ess Driver RO~ R6

# S2 S1 S0 0 1 2 3 4 5 6
0 1 1 1 o]
1 0 0 0 0] o]
2 0 0 1 @] o]

Flashed 3 0 1 0 O o]
4 0 1 1 o] o]
5 1 0 0 @] (0]
6 1 0 1 O O
0 1 1 1
1 0 0 0 o]
2 0 0 1 @]

Modulated 3 0 1 0 @]

4 0 1 1 o]
5 1 0 0 @]
6 1 0 1 O

O = Connected to ADRM
Blank = not Connected to ADRM
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OUTPUT WAVEFORMS

Figurel Dataformatof Dout output ; REF = Referencetime ; TO and T1 = Toggle bits; SO, Sland S2 = System address ;
A,B,C,D, EandF=Command bits.

(a) Flash mode transmission with 2 toggle bits and 3 address bits, followed by 6 command bits ( pulses are flashed ).

|1 tw \l

[ 7

H

L [
] [}

bit | T1; TO 7 SIS0 F E D c B A T1
] [}

data | oi 1 0 10 1 0 o0 0 0 0
[}
] [}
] [}
i
I tb

Flashed pulse

( b ) Modulated mode transmission with referencetime, 1 toggle bit and 3 address bits, followed by 6 command
bits (pulses are modulated ).

| |
< tw rq
I I

H

L A B R BN RNEN REDN i 0
[} [}

bit | Ref! TO ® ST F E D C B A Ref
| |

data | 1 | 1 0 1 0 1 0 0 0 1
| |
I [}
[}

Modulated pulse t,,=(5Xt,) +tyy,

tow
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Figure2 Single key — Stroke sequence.
Debouncetime tp,g=4t09 XTO
Start time t;=5t010 XTO
Mininum releasetime te; =TO
KEY BOUNCING [€— trm NEW KEY
ey OFP lLU Il j “““““““““ |
SCAN
OFF
ON (—tDB—)| SCAN
NEW WORD
DOUT H_
ety o » I
<o V/ITTTTTTTT7TT7 77777777777 7 wsomsand [ 77 777777777777 777777777
Figure3 Multiple key-stroke sequence.

CLOSED
KEY A

RELEASED

CLOSED
KEY B

RELEASED

OFF
Rn
ON

DOUT

0OsCo

Scanrate multiple key-stroke tg,=8TO 10 X TO
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APPLICATION DIAGRAM
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* All specs and applications shown above subject to change without prior notice.
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