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(9 TC9132P is C-MOS LSI developed for remote . S
A - H Lo OO OgnTo
. QJ/ control transmission. _ 1 1
\ ) This unit may make up a 32-function remote E -
y ) 8.0MAX =t e
control system by using TC9133P or TC9134P, alf 280U = 115028
['s)
C-MOS LSI, in pairs. =
-+ L4
iy i
=l R v
g 05015 254-:0.25 0~15
@ 4 +Q.1
\ v 142015 025 -0.06
¢ Designed for a wide range of operating supply DA
; Lead pitch is 254 and tolerance is
voltage and permits operation at low voltage, —0.25 sgainst theoretical center Of
. each lead trat is obtained on the
(2.2v ~ 5.0V). . basis of No.l and No.,22 1leads.
* C-MOS configuration makes possible extremely JEDEC —
low power consumption. TOSHIBA 4D22A-P

* An oscillator may be composed simply by mak-
ing connection of LC or ceramic oscillator
owing to the built-in oscillation circuit.

* Built-in 3-bit code allows 7 kinds of equip-
ment to be operated.

* Provided with indicator output for transmission. PIN CONNECTIONS

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Von- 0 v +5 \
Input/Output Voltage V1IN, VouT|V%ss-03 ™~ Vpp+03 | V
IRout Current I-IRquT -1.0 mA
LEDout Current I1ED ~1.0 mA
Power Dissipation Pp 200 ity
Operating Temperature Topr -20 ~ 65 °c
Storage Temperature Tstg ~-55n 125 °C

5= TOSHIBA=:
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, VDD=3.0V , Ta=25°C.)

CHARACTERISTIC | smBoL Tg%gwﬁ TEST CONDITIONS MIN. | TYP.| MAX. |UNIT
#Operating Supply - All f ti 1
_Voltage VoD operations 2.213.0 {50 V
,Supply Operating Inp _ Kfy gN Output w1th0ut - (0,3 1.0 | mA
) Current |Quiescent | Ips _ A(l)éckeys OFF. Stop of| - |10 20 | uA
Siming | "H" Level Toi - Vpp=3.0V, Voy=2.0Vv  |-100 | - | - \
u
Garrent Iniv revel | 1oL - Vpp=3.0V, Vor=1.0v |20 | - | -
IR Output|"H" Level Ioy - Vpp=3.0V, Vou=2.0V -20 - -
Current F ', Vpp=3.0V, Vor=1.0v _ Jio0 | - | - |"*
L" Level | loL - pp=3.0V, Vor=1.
Thdicator| "™M" Level | Ton .- Vpp=3.0V, Voy=2.0V  |-20 | - i
Output - - = - - i
Current LY Lavel IOL VDD—3.0V, VOL—l.OV 100
Ifrelgut "H' Level I1g - Vpp=3.0V, ViN=3.0V 20 (50 [150
HA
Current — = - - -
X1~ K8 "L Level It - Vpp=3.0V, ViN=0 V - 10
gggﬁt "g" Level Ity - Vpp=3.0V, VIN=3.OY - - 4 1 A
Current g
Cl~n C3 "L" Level - IIL - VDD=3'0V’ Vin=0 v = = -1
0SC feadback Rf - - - 2 - | Mg
Resistance™ -
*Olsrgeglslgi(l:}lratable fosc - - - 455 [600 | kHz

% Ta = =20 ~ 60°C
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BLOCK DIAGRAM

Xp X C1 Gz C3
VoD
H—13—(6) j
_] ‘ IRouT
CARRIER o) CODE A
ERA MODULATION r__@
QENERATOR CIRCUIT
DIVIDER DATA ENCODER
} .
TIMING PULSE

GERERATOR

KEY INPUT DETECTOR CIRCUIT

* OUTPUT SYNTHESIZED
CIRCUIT

(**) Timing Output Signal

PIN DESCRIPTION (**%) Indicator output in transmission
[PIN KO.|SYMBOL | PIN NAME DESCRIPTION OF FUNCTION AND OPERATION
14 [Ty VT4 (*%) Timing digital output for key matrix. -
5 ~10 : Key input for key matrix. 32 instructions can be executed by
12,13 | K1 vK8| Key inpyt lem TZ x K] ~ KZ..
Code bit Code bit input. The unit may be available for 7kinds of equip
1416 | Cy vC3 input ment because it is an input for code agreement between trans-—
P mitting and recceiving sides.
17 TEST |Test termminal| Usually set to "H" level.
18 TROUT Transmitting| Transmitting signal output. Modulated by carrier wave of
output 38 kHz taking 16 bits for 1 cycle. .
19 TXON (#%%) Usually at "H" level, but changed to "L" level at time of
transmission of signal.
20,21 %= | Oscillator | Terminal for oscillator, A ceramic oscillator of 455kHz or
’ Xp,XT | terminal the like is used.

i
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_FUNCTIONAL DESCRIPTION

1. OSCILLATION CIRCUIT

Since TC9132P contains self-bias type amplifier by use of C-MOS
inverter, it can make up an oscillator circuilt by making connection of

LC or ceramic oscillator.

CERAMIC OSCILLATOR
KBR-455B OR
EQUIVALENT

Cy, Cg = IOOPF

IR o

The carrier wave of transmit signal may be set to 38 kHz by using 455 kHz
as standard oscillation frequency. It is possible to stop the oscillator

actuation except for key operating time for reducing power consumption.

2. INPUT KEY

32 instructions may be input by 8 X 4 matrix based on key inputs Kj
v Kg and timing signal Ti ~ T4. A chattering preventive circuit is built
in the key input, being designed to reject chattering of less than about

10 msee.
Key Matrix .

¢ Single-shot key -
1 pulse output

00

: Continuous key -
Output with it
pressed.
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DATA CODES

32 instructions are executed by 5-bit codes (A ~ E).

KEY DATA KEY DATA
No. A B CDE KO.. | A B C D E
0/ 00000 jlfgﬁlkee; 16 | 000 01

0 " 17 -0 1
2] 01000 " 18 | 0 1 01
3/ 11000 " 19 100 1
4100100 " 20 [ 00101 gz’s‘f:;‘
5| 101 00 m 21 |1 0 1 0 1 "
6 {01100 " 22 011 0 1 "
711110 0 " 23 111 01 "
800010 " 26 {000 1 1 "
9 | 1101 0 " 25 [ 100 1 1 "
10 ] 01010 " 26 |01 0 1 1 n
11 {11010 L 27 1101 1 "
12 | o011 o0 " 28 {0011 1 :ﬁgﬁlﬁgy
1310110 " 29 |10 1 1 1 "
14 {0111 0 " 30 {0111 1 "
15 | 1 11 1 1 " 31 |11 1 1 1 "

CODE BITS (C1, C2, C3)
In addition to data bits, this unit has 3-bit code bits and may be

used for

........ Lo e 1o At el e LA O a0 o o Tl TR T 1
TR A ool T P T v M- LY S 00 N 0 T T A T O A b

7 kinds of equipment by code agreement with the receiving side.

Code Bits

Ci C2 C3

~N L W N e

MO - O H O

*

H =2 O O K~ O

[ T T TR S T

*

—92T

AOOO code cannot be used.
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5. TRANSMITTING WAVEFORM
5-1) Basic transmitting waveform

CODE BITS ' DATA BITS

r—— e
START 28D, 7 > END

BIT C1 . LEADER 2 B B prr

e o € 202 e i S - RO
L+++¢$++¢+¢++LLLJ

16a

The basic trans.mitting waveform 1is 16-bit serial data, and is configu-
rated as follows: The time'I)f each bit, a, is determined by oscillation
frequency based on XT and iT as mentioned below.

= 1/fx x 1024 (sec)

5-2) Single-shot signal
J

SINGLE-SHOT | 1 }j
KEY _ . )

- |
Txon L ]
SING LE-SHOT l-w 8a -}— 16a —'r—_ 162 _——q_‘
SIGNAL

When any one of single-shot signal keys is pressed, the basic waveform of

40a

5-1) is transmitted in 2 cycles, and the transmitting output ends.

5-3) Continuous signai

CONTINUOUS I , -

KEY . o

,Txou l : —
. i PAUSE

CONTINUOUS - I’Ba j:‘ 16a - +— :I‘—“ 32a I‘ 16a '{' 16a :l_;

SIGNAL

Basic waveform repeats output of 2 cycles - pause ("L" level) 2 cycles -

while any one of continuous signal keys is being pressed.
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5-4) ‘Carrier wave

For transmittion, the single-shot or continuous signal is output after
the carrier wave is pulse—modqlated. The frequency fc of carrier wave
is determined by the oscillation frequency fx based on Xt and i&.

- _fx
fc = 15 (Hz)

For example, in case where single-shot signal is "18" and code is 010,

the carrier wave is as follows:

START 2ND END

BIT €3G Cs BITA 'B'C DIE'BIT ' l ' SAME AS LEFT

1010010100110000,1010010100110000|
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CIRCUIT APPLICATIONS

28A1015Y X 2
[
I 4, 5V

3
10k | ]

<
o
X &
3
Qs 2801959-Y

A1

=S

& d 10Q
ilfogf,l? ’F-ﬁ—! I.,Li‘ % ;

22 21 20 L9 18 17 16 15 14 13 12

:) TC9132P

1 2 3 & 5 6 7 8 9 10 11

1
1

C C=220pF OR ABOVE

—-a
c—ﬂ—{n
™y

KEY MATRIX
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PRECAUTIONS ON APPLIED CIRCUIT

1. MULTIPLE PRESS PROHIBIT OF KEY

For multiple press of key, TC9132P makes it possible not to transmit
output. TXgy terminal is usually at “H" level, but it is changed to "L"
level when there is key input; it maintains "L" level until the trans-
mitting output ends. However, it is so designed as not to become "L" level,

when 2 keys or more is input.

It is possible to configure multiple press prohibit eircuit by produc-
ing output circuit as shown in the following figure utilizing this

pProperty.

+B

AAA INFRARED RAY

VVy —D MLE
AAA

Voo Txon IRoyt

TC9132P

2.  MALFUNCTION PROHIBIT OF KEY INPUT

The key input is of extremely high impedence; therefore, if wiring
" of key input line is long, there may be malfunction at float capacity
between wires. It is recommended that capacitors be connected to

K1 v Kg.

= TOSHIBA:=




097247 oouzaay A -

TC9132P

TOSHIBA. ELECTRONIC

e |

T77-11

! Eg Ky
USE A CAPACITOR 109152
OF 220,F OR OVER
IN CAPACITY. K1 Kz KzgK4 K5Kg

hh ittty
—JTET T
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