ELECTRONIC

T=-77-1]

TC9134P 32-FUNCTION REMOTE CONTROL , - Unit in mm
RECEIVING LSI - ;
’ 42 22 |
TC9134P 1is an LSI designed for use in a [foSamRensaasnoasnonans E :
receiver of an infrared ray remote control g
system, and a multifunction remote control i..........._.._....uu..._...u.......'.....uuugl -
system can be composed in combina_t:@on with E
TC9132P and LSI for a transmitter, o 5 3.8MAX = 15244025
et 4.3
: 1l | a
It 1s possible to control 32 functional ] #
- — 1
instructions through the remote control and = i A
(=] ~19
3 functional instructions directly by the key. 3 +of1 1
- * Jo.zs-o.os

* As decorder is built in and 30 fuﬂctional

instruction are transmitted in parallel, Lead pitch fs 254 and tolerance ig +0.25
againet theoretical center of each lead

external parts are minimized. that is obtained on the basis of No.1 and
. . No. 42 leads.
* D/A converter is built in.
: JEDEC -
* Code detection circuit provided for code TOSHIBA 6D42A-P

check with the transmitter prevents inter-

PIN CONNECTIONS

ferences from various types of machines

; and apparatus. X o, S}
E * LC (or ceramic) oscillation circuit is xr 2 SB
] c
i built in. R - 8P
. CZ 4 SP4
* Operating voltage: 4.0 n 6.0V. Cy 5 8B,
B . Heg He 8By
eyl S®
MAXIMUM RATINGS (Ta = 25°¢) up, R8 8k
mr; Ro SE,
CHARACTERISTIC SYMBOL RATING UNIT HP, #10 8Py
. HP, 8Py,
Supply Voltage Vpp 0n 7 v PW ON/OFF Sy,
——PP-Y Vo tage | Vpp |
Input Voltage VIN [-0.3 ~ vpp+0.3] V EX, SP,,
Output Voltage VouT | = 0 ~Vpp v D/AE::t SP1q
-] - v'bD
Power Dissipation Pp 600 mi - ::15
e 16
(t)gggating Tempera- Topr -30 ~ 70 °oc | | P, SP,,
Storage Temperature Tstg ~55 ~ 125 °C CPy 8P1g
’ _ 8Py, SPq
. - 8Py 8Py,
Vop GND
o TOS HIBA =z e
;
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42) SP1
: 41 |
=
c1 M w2 Go) |
cz (4 o o B <3 5 1
M2 % g =58 |
w9 Hoo P2
¢s (s o I Ao & I
a
- 37, i
36, |
o A . o - 3
RXIN i‘r SHIFT REGISTER D) !
33
) | l > ’
o Q) |
(&}
3] 30 |
] : DATA DECODER S !
. - : |
- PW e~
ON/OFF 3 2») |
. > i
. ] ]
HP1 v /J /) /’j}. 25 |
HP2 > l
HP, i 23) |
. R S |
HPg CONVERTER F/F F/F |
19) SPaz
HPs I D/A GONTROL
HPg 17) CPz
’ DA
13 24 ——\15/
EX1 EX2 D/A
‘ oUT
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ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vpp = 5.0 V and Ta = 25°C.)
TEST T NDITION  |MIN. {TYP. |MAX.
CHARACTERISTIC SYMBOL CIRCUIT EST CO. Y. UNIT
Operating Supply Voltage . V,DD = - 4.0 _ 6.0 | V
Supply Cufrent Ipp - Vpp =6.0V = = 8.0 | mA
Ci1GCs Tyt vV - -
H" Level I 3.5 ~ - \'
Eg(l Input i
EX, |Voltage LY Level| VIL - - - - 1.5 \'}
PW
@] N _
‘g" c Input H" Level IIH(C) - VIH-6'OV - - 1.0 A
5 CS:., Current - : A
"L" Level| Iy(C) - | Vip=0v 1.0 - - u
Vpp=6.0V
EX g M I D
51 Input H" Level IH - Vyy=6.0V - - 1.0 | pA
EX; Current| ,,
Py "L" Level| Ipy, - VIz=ov  f1000| - |-100]| pA
I g 5 "H" Level| I - Vou=4 .0V = | - [0.5]| mA
2 5%22 Output eve O OH=% .Y .
HP C t
§ ot T e feven| Top - Vor=1.0V 0.5 - | - |[mA
HP¢ .
oy .
L foueput |"B" Leved] Tow | = |voy=4.0v - |- Fo.s|ma
& 5 Current|, "
CP3 . L" Level] Igp - VorL=1.0V 5.0| - - mA
D/A Error - = - - - 1 |LBS
. Oscillator Frequency fose - - 400 | - 600 | kHz
2z T O G B A s s S i
: ’ : —100— e
I
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PIN DESCRIPTION

An instruction signal with a carrier

signal eliminated is input.

“PIN NO. 'SYMBOL FUNCTIONAL DESCRIPTION INPUT/QUTPUT
_ CONFIGURATION
1,2 Xr, XT Timing oscillator terminal
v 455 kHz ceramic oscillator or L, C oscil- m
lation circuit is connected.
3n5 C¢1,C2,C3 Code designation input
| 1f the transmitter code and a code set at
this pin are identical when‘ compared,input %
is accepted. -
6v11 HPg v HP) Continuous signal output
While receiving signal is being input,this
output is kept at "L" level.
In transmission —| $ £ L )
T I
12 PWon/off External control input for cyclic output
CP1 .
CPj 'can be controlled not only from the %}i_po‘
transmitter but also from the receiver.
CP; is reversed at "L" level. .
13~15 EX; External control input for D/A converter .
EXy Operation is started at "L" level when EX)
D/A out is turned up and when EX; is turned down.
D/A converter output VpD/32
Vpp is divided into 32 )
‘portions and is output. ”E
16 Ry IN Receiving signal input

—101—-
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-TOSHIBAu ELECTRONIC 0z

INPUT/OUTPUT

PIN NO. SYMBOL FUNCTIONAL DESCRIPTION CONFIGURATION
17 CP2 Cyclic signal output
18 (5] When a signal is received, output is re-

versed. CPj can also be controlled from a

receiving IC.

19 ‘ Single~shot signal (single pulse) output
20 SP29VSPy When an instruction signal is received,
23742 : designated output of "L" level pulse only
About g
is t smitted.
e — S T
21,22 Vpp,GND Supply voltage applying terminal

OPERATIONAL DESCRIPTION
1. OSCILLATION CIRCUIT

All timingé, such as timing with the transmitter, D/A converter clock,
interval operating clock, are decided by frequencies generated by this

oscillator. 455 kHz is used as the standard frequency.

The oscillation circuit has the built-in linear amplifier
with a C-MOS inverter, and an oscillator can be easily constructed by
connecting a 455 kHz ceramic oscillator to Xy and i& pins. In addition,

an oscillation circuit using L, C circuit also can be composed.

i2

,l—cl J; Ca ) Cc1 C2

Example using ceramic oscillator Example using L, C circuit -
Ceramic KBR-455B (Kyoto Ceramics)
C1, €2 50 ~ 150pF

TOSHIBA
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2. RECEIVED SIGNAL INPUT CIRCUIT

A signal received by the light receiving element is amplifierd by
the linear amplifier and input after ‘a carrier signal has been eliminated.
In this case, care should be taken not to create change in duty and non-

linear waveform due to the demodulation circuit.

o T
Fr——— ———"————= _}
| .
T~~~ |
'"“"\,'JD’— AMPLIFIER[—I] %%‘E(ODULA' —f——ép—bo—
o |
it JLIr ]

i 3. CHECKING OF RECEIVED SIGNAL

Received signal is strictly checked to ascertain if it is a normal
signal or a code is correct. )
There are some differences in the methods of checking single pulse and

continuous signal.

3-1) Checking of single-shot signal

Transmission of single-shot signal will end after the same signal has

been transmitted in two cycles as illustrated below.

KEY pn _l ’ : I_

recerver —_ IOOMO000(L__NOONA00000NL ,

SIGNAL
fe— 15T DaATA ——=}=—— 2nC pATA —]

:AUDIO DIGITAL IC:=:=

oo s it o Ll el A O o 1 o et e oo e e T e
e I T L BT T et e A 1T  EE ob10e= e HO ot ot 1o -0 MO+ A et 1

—103—
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TOSHIBA-.

TC9134P -

| SR17

RECEIVED T o
DATA 16-BIT SHIFT REGISTER 17

SHIFT J—CKCu Q2 43 : . Q13 §i4 Q15Q1 [_cx

N

"—* 1ST DATA = 2ND DATA
recsrven oama — XS O0O00OML__ Moo

gorer — L LU LT L L]

First, the lst data is sf:ored in the 16-bit shift register by the shift.
sign'al. When the 2nd data is transferred to the shift register by the
shift signal, the 1st bit data of the 1st data is forced out to SR17.
Whenever the lst data and the 2nd data are the normal data, the lst bit
output Q1 of the shift register and the output from SR17 would be the

same data at all times.

I.— 2ND DATA ———I ’

SHIFT

o
CHECK - lllll'lll'ljllll

Accordingly, Q1 of the 16-bit shift register and output Qpy from SRpy

are compared by check; signal.

[

Since this check signal is transmitted 16 times, all the data (16 bits)
of the 1st and Vthé 2nd data are thoroughly checked.
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Code Comparison

Thus, the codes at C1s Cy and C3 terminals and the outputs from Q13 ~
Q14 are compared by Check 2 (16th Check 1) signal. |

With due consideration of frequency margins of the transmitter and

receiver oscillators, the shift signal is in such a timing as shown
below.

RECEIVED X
DATA ——l—— lms-—, r—~1ms
|
SHIFT 1
|
|

CHECK 3} JL

[
'L

=

When the comparison of all 16-bit data is completed, the code comparison
is executed. At the time when the comparison of all 16-bit data is com-
pleted, the 2nd data is kept stored in the shift register and the code
data are available at Q13 ~ Q15- '

SHIFT REGISTER
Q13 Qs Q15 Q16

Y

%
° Ce iJ'

CHECKp

T s at L e g1 e a4 e 1 e 1 0 T30 AP e e D505 R e e e DlGlTA Ic T
et e e ...3:'...»...._“ TN 1A et e et s 1 e e 1l i e L et e
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Error Signal and End Signal

When error is detected by either the 16-bit data check or code chek,
an error signal is generated at that point of time and the system is

reset,

On the.contrary, when everything is>0k, an end signal is generated.
Data receiving is validated by this end signal, and output from the

data decoder begins to operate.

3-2) Checking of continuous signal

Continuous signal is transmitted at intervals of 2-cycle output and

2-cycle pause as illustrated below.

TRANSMITTED |

:

KEY ON .
RECEIVED _JDOQJM%
SIGNAL e

' p——

; r

| PAUSE PAUSE X

RECEIVED l l | l _____
SIGNAL

Continuous signal is checked'as in single—shot signal. During the period
of pause, the check is also stopped and resumed when data is again

transferred.

* 3-3) Timing reset
Received signal is checked by a signal generated in the timing ciréuit
by frequency of the oscillation circuit, Shift Check; and Shift Checks,
~ etc. However, to give a margin to oscillation frequency, a reset signal
is generated at the rising and falling edges of the received data to
reset the timing circuit, thus constantly synchronizing with the re-

ceived signal.

“ﬂ-‘“TOSHIBA““ :
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T

AN P 5 <

 TC9134P

=17/

o

PRESET

S G—
osc |

START 2ND .
LEADER - LEADER END

TIMING CIRCUIT

SKIFT CHECK, CHECKp

b

RECEIVED SIGNAL ,

TIMING RESET

clczcso A B C D E BIT
1 T
.

(MIN,)

TIMING RESET I ' I
(MaX,)

I O Y Y Y Y 11
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4. INSTRUCTION DECODER

If no error is detected in the above checking of recieved signal,
an end signal is generated to actuate the decoder for execution of

instructions.

SHIFT REGISTER - TIMING CIRCUIT

& &7 Qg Qg9 Qo Q16

——=1]| =]

CHECK; SHIFT CHECKjp

B -
B
° LATCH c : INSTRUCTION DECODER
> D
E E
1z 20 21 22 UP/DOWN 1 2'\:5

ui-----m 1 11 HHH

SINGL"I‘-SHOT SIGNAL D/A CONTINUOUS CYCLIC
CONTROL SIGNAL

The instruction decoder decodes data bits A ~ E into.

o For single-shot signal ) 32 instructions
o For continuous signai 6 instructions
o For D/A control- (up/dowh) 2 instructions
o For.cyclic signal ' 2 instructions

e T T e b b g e L oo
et e i M 344 i £ e e P

b To s H l BAwumu»--u"-"uw
S Lo et it ool

T Tty »wum-m e
ST A A TR A e ot - o 1
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DATA BIT INSTRUCTION DATA BI? _ INSTRUCTION DATA BIT INSTRUCTION
AlB{C|[DJE| ryuncTION A|B|{C|DI|E FUNCTION A|B|CID|E FUNCTION
Single-shot Single-shot ’
0101010701 Gonaisp g |1]21]0[1]0 signal sp 12 0011011 D/A up
1|{ojojofo " 2 l0j0j1|1]0| " n 13/1|0[1[0|1| D/A down
" - " Continuous
oj1{ofofo 3(1)o0f1]|1]0 4iot1f1]{of2 signal HP 1
1{1fofo]o " 4 lof1]11lo " 15(1f1]1]0]1 " 2
ojof1fo]o " 5 11f1|1|1]o0 " 16]0/0]0]1]1 " 3
1{ol1{o]o0 " 6 |ojofoflo|1 " 17|1]ofloj{1]2 "y,
o|1]1f0]o0 " 7 [1]o0fofo]1 " 18(0|1fofj1]1 "5 !
- 1l1]1]0]o " g [of1fofof1 " 19|l|1]o]1]1 "6
1" " Cyclic
ojojof1]o 9 {1|1]o0fo0]1 2010{0f1}1]1 signal CP 1 !
ofo|1]o0 " 10 {oj1f1f1f1]| = 21|1(of1|1]1 L !
of1fo|1]o0 "1 (11111 " 22

5. SINGLE-SHOT SIGNALS SP] " SP22

Single-shot éignal is a single pulse output, falls at the end signal

and rises after approx. 140ms.

KEY ON [ ~
| : srvote ssor MO\ MOODOONL___MOOn mooonaL_
DATA
: END SIGNAL i

SINGLE~SHOT
SIOGNAL

P
]

6-1) TC9134P has a built-in 3~circuit, 5-bit, D/A converter.

6. D/A CONVERTER CIRCUIT

wemsrnze AUDIO DIGITAL IC=::
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T 71/

Ak

x

53

*

£

o T *
=

—* 5 BITS =
UB/DOWN UE/DOWN GOUNTER :

Q1 Qz 9 Q@ Q5

SR S| 3IW IW IRW g

AM— AW~ ( P /A OUT =

[ R R R R Y g

SR 4

; LADDER NETWORK 83

T =

6-2) The clock from the up/down counter is approx. 280 msec when the fre-

quency generated from the oscillator is 455 kHz,

S T e T B B B
=

Vpn/32(V)

6-3) The up/down control of this D/A converter is as shown below according

to the above-mentioned instruction decoder output:

w o o 1 o] 1 up

. . DA -
1.0 1 0 1 DOWN

6-4) The D/A converter 1s capable of controlling up/down directly by the key.
The external input pins EXj and EXy are the up/down controllers of the

D/A converter.

e
.......TOSI-"BA L o A e

- 110
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TCI134P
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ELECTRONIC 0d

DE

IS e e i i

R ——————

e b e 2 211 1 11 I
e e e L T T it S e st

INSTRUCTION DECODER I

—

u/D
X
S5BIT UE/DOWN COUNTER

D/A CLOCK

LADDER NETWORK J f

The chattering prevention circuit is provided in the EX input unit to

prevent malfunction due to noise and switch chattering.

EXp ON m”

_"iT = ) T=1l0msec

D/A DOWN ,

vacox [ 1L

D/A OUT™ . ﬁi‘_‘—

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6149593/tc9134p.html

TOSHIBAq,FELE:T"'RONIC ’jjﬁ?.au? DD]J;E'FI”I of
TC9134P \\ [

- 7.

CYCLIC SIGNALS (CP1, CPp)

Cyclic signal is a signal by which output is inverted when it is

3 received. Data from the instruction decoder is inverted by the T-type
flip-flop. S .
PW ON/OFF
CPy
o & E
CP:
‘Drcoven . cp Eel ] X '
BCOTER 2 N :
CPy

Further, CP] can be inverted through
and is used for the power ON/OFF.

e e st e e o a9 o A B S T D4 SO LR 13148 5 T8 S AT B LTSS ST M A M SO A
o) Qoo i el s Mot - T T A - e e e e et NS R i T

the external input key PW ON/OFF,

118011 PS4 ELS TSI LS S L AL S0 e
ST R T SR TNt e A e A S
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8. confmuous SIGNAL

Continuous signal is kept at "L" level during the period when it is

_being transmitted from the transmitter.

IN TRANS-
MISSION “—-—DATA —j~— PAUSE _—_J. _ DATA ~—~}— PAUSE — 1
DATA m | | I | I_L

HP 1 . ,_

Similar to the single-shot signal,.output timing of the ;:ontinuous signal
is such that it is inverted to "L" level when an end signal is generated
after the checking of 16 bits of the 2nd data of the 1st data has been
completed, and it becomes error when the first Checky signal for the

E . second data of next data is generated after the transmission has stopped,

and then, it is inverted to "H" level.

IN TRANSMISSION ¢
| DATA e L [ B R U O

CHECK; — THINHTTI] T}

f
ERROR SIGNAL — ]
HP - J

—113—
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INITIALIZATION AT TIMER OF POWER ON

When power is turned on, it 1s necessary to initialize the system for

initialization of the internal state and presetting of the D/A converter.

This initialization can be executed by simultaneously setting 3 terminals
of 12 Pin, 13 Pin and 14 Pin at time of the power ON.

That is, the initialization is executed when capacitors are connected to 12
Pin, 13 Pin and 14 Pin.

W
ON/OFF

c
r“.. Rup=35kQ (TYP)
’_1 C C=1000pF
c
EX; RUP
Lo .
-
INITIALIZATION
POWER SUPPLY 1
o —
{
= R
12 FIN i * For the duration of initialization,
{ 0.5 msec or above i uired afte
13 PIN = — 5 msec or above is required after
— . rising of the supply voltage (Vpp).
) - r
14 PIN 7
{
BRREA
INITIALIZATION
OUTPU *
——l [~——DURATION OF INITIALIZATION
‘
=xTOSHIBA: = T S S S S
—114—

e
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EXAMPLE IF APPLIED CIRCUIT AT RECEIVING UNIT

. 7~ 10V
= 3
TP3601 ——O Excur
G
~
4 +
S

28K117  28C1815%x3 (GR ) - .
. coll Dat
- : Coty Data Toko K.K.
©, > ®|1~3; s3sor,q : 35
OT < S 4 ~ 6 100T
e fo—38kHz=39
0, (&) ¢ =3300,F

Contrcl Signal

TR

1011 12 13 14 15 16 17 18 19 SPR0
GND

P TCQ9134P
Rx VDD

XrX[ C1Cg C3 HP6 5 4 3 7 HPIPW EX) EXgD/A IN CPjCPaSPaoSPe,

31131 L=

R

=~ Recelving T O
~ Amplifier -
- Detection - R
. . “ . N “ v
i ) - Ccontrol Signal - Control Signal

00 e 1 M ELLET YT B9 A 19 e 1 ¢ b e S g T e A
HIry et 1 s art s 08 HEHENe Mt TN et e e TETAPHE A il

~115— .

s I g5 Mt s T g e A e
R TR T e oste 4 S P e oot o et ol

| -
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