TOSHIBA TC9290P/F

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC9290P, TC9290F

KEY SCAN IC

TC9290P, TC9290F is detected key input and transmitted TC9290P
serial data to controller which is suited for extension of
DTS or MPU.

Especially, this IC is available for “KEY DETACHABLE
SECURITY SYSTEM” of car audio.

FEATURES

® Wide range of operation supply voltage and low static
current.
: Vpp =3.0~5.5V
: IDQ=5.0A (at stand-by mode)

DIP20-P-300-2.54A
TC9290F

® Communicate with controller by one bus lines.
(DouyTt of Pin19)

® 32functions are basically available.
Up to 112commands (28 x4 =112) can be output by
double pushing.

® Serial data can be changed the remote control code

(Format of TC9243P, TC9243F) and the key data code SOP20-P-300-1.27
(Omission code) methods. Weight
® Packages in two types: DIP and FLAT types are available. DIP20-P-300-2.54A : 1.4g (Typ.)

P20-P-300-1.27 : 0.48g (Typ.
DIP20 : TC9290P SOP20-P-300 0.48g (Typ.)

SOP20 : TC9290F
PIN CONNECTION (TOP VIEW)
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TOSHIBA

TC9290P/F

BLOCK DIAGRAM

GND  Vpp Dout Kon
XT - Large current (7) cooe
Oscillation output ports
X7 (3 circuit T @ T3
Output port @ T2
4-bit microcontroller
Timing
RST (& " ® ROM : 768 x8bits " & T1
generator
® RAM : 16 x4bits
@3 7o
Input port (with built-in pull-down resistor)

liii

lli\i

TERMINAL FUNCTION

g

PIN No. SYMBOL PIN NAME FUNCTION & OPERATION
! GND P Terminal Applies suppl Itage. (V 3.0~5.5V)
r . =3.U~D.
20 VoD ower i ppli upply voltag DD
2 XT Oscillation Terminal Input/output terminals for the ceramic oscillators,
3 XT with built-in amplifier circuit and feedback resistor.
When this pin is set at “L” level, the inside is
4 RST Reset Input initialized.
With a built-in pull-up resistor.
The input terminals for key matrix.
>~12 Ko~K7 | Key Inputs Each of all the pins has a built-in pull-down resistor.
The key matrix scan output terminals.
13~16 To~T3 Key Scan Output C-MOS output.
The terminal for selected remote control code and
key data code mode.
17 CODE Code Scan Output At the remote control code mode, this terminal is
output system code scan signal.
P-ch open drain output.
This terminal is output “L” level when the key is
Key Input Detector . ' rm 1S outpu veLw v
18 KoN Outout input.
P CMOS output.
. Serial data output terminal. (“H" level output)
19 DouT Serial Data Output CMOS output.
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TC9290P/F

DESCRIPTION OF OPERATION

1. OUTPUT MODE OF REMOTE CONTROL CODE
The TC9290P, TC9290F enables the setting of maximum 32keys in combination of Kg~K7 and
Tp~T3 keys when code output terminal of pin17 connect to key input terminal of pin12 by the
diode jumper.
Further, system codes are stable in combination of Kg~Kg and code keys by the diode jumper.
Ko K1 K K3 Kg Ks Kg K7 shift key
(Ko1 —— K2 )— Koz r—— Koa )—— Koz —— Koe )—_ Koz ) ;r“‘_lzo_a“‘"i To
1 I = = = 2 = oo
/: Kog \i /: K10 \i /: K11 \: /: K12 \: /: K13 \i /: Kig \i W T
:K17i :Kmi :K19i :Kzoi :K21: :Kzzi :K23ii:K24ii T2
(K25 ) (K26 ) (K27 ) (K28 ) (K29 ) (K30 ) (K31 ) ;L__\_K_az ’_J T3
ISIoIISﬂIISIzIISIaIiSIaIISIsIISIsI | CODE
—_ \ : Key Switch —_— : System Code
’ Diode Jumper
® Kpg, 16, 24 and 32 (the shift key) keys can be pushed simultaneously with other keys (the
normal keys). However, the simultaneous keying of the shift keys and that of the normal keys
are prohibited.
® The system code setting is made by the diode jumper between “CODE” key and “Kg~Kg”
keys. With the diode jumper, data code will become “L".
Further, “S7” code is fixed at “1” and cannot be changed.
® Data format (32bit data)
system ctj)fie (8bit) system cgfle (8bit) key data)c\ode (8bit) key datajcede (8bit)
o | s ~ se |1 || so | s ~ s | 1" || po | D1 ~ Dg | b7 || Do | D1 ~ Dg | D7
LSB MSB

NOTE : At the remote control code mode, data format is same as TC9243P, TC9243F of

infrared remote control signal transmission IC.

However, it does not include modulation by 38kHz of carrier frequency.

2. OUTPUT MODE OF KEY DATA CODE

When code output terminal of pin17 is set at open, it will become key data code (commission
mode) .

key data cgée (8bit)

key data )cgde (8bit)

a4

D4

De

D7

D1

Dg

LSB
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TOSHIBA TC9290P/F

3. KEY DATA CODE

Key No. | Tn | Kn Dg D1 Dy D3 Dy D5 Dg D7
Ko1 Ko| 1 0 0 0 0
Ko2 Ki|] o 1 0 0 0
Koa | . |K3 0 0 ! 0 0 8 Eggrta"kzc:attadual keyin
Kos 0 Ka 1 0 1 0 0 P ying
Kos Ks| 0 1 ! 0 0
Koz Ke | 1 1 L 0 0
Kog K7 [0 Normal key data O “00000" except dual keying 1 0 0
Koo Ko 1 0 0 1 0
K1o K1 0 1 0 ! 0
K11 Kol 1 ! 9 1 . Shift key d
Kig | [Ks| O 0 L ! 01 000" except dual keyin
Kiz | "[Ka| 1 0 1 1 0 P euat keying
K14 Ks 0 1 1 1 0
Kis Ke 1 1 1 1 0
K16 K7 [0 Normal key data © “00000” except dual keying 1 | 1 | 0
K17 KO 1 0 0 0 1
K19 K2 1 ! 0 0 L Shift key dat
K20 T K3 0 0 ! 0 ! g "0:)0" Z(ceatadual keyin
K21 2 Kq 1 0 1 0 1 P Ying
K22 Ks| O 1 ! 0 !
K23 Kg 1 1 1 0 1
Kaa K7 [0 Normal key data © “00000” except dual keying 1 | 0 | 1
K25 Ko| 1 0 0 ! !
K26 Ki| 0 1 0 ! !
K K 1 1 0 1 1

27 2 O Shift key data

Kg | .. 1K3 0 0 ! ! ! O “000” except dual keyin
o T3 e - : 1 1 p ying
K30 Ks| 0O 1 ! ! !
K31 Ke | 1 ! ! ! L
K32 K7 |0 Normal key data O “00000” except dual keying 1 1 | 1

Normal key : Kg1~Kp7, Kgg~K15, K17~K23, K35~K31
Shift key  : Kpg, K16, K24, K32
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TOSHIBA

TC9290P/F

4. SERIAL DATA (TXout) OUTPUT WAVEFORM (T =5/fosc : system clock)

(M

(2)

Remote Control Data Mode

Key ON (In case of fosc =455kHz)

_I about Data transmission waveform Continuous transmission waveform
. 38ms about 108ms L about 108ms N
|l T 1

| T L

Data transmission waveform

Reader Pulse System Code System Code Key Data Code Key Data Code
I

| 8201y | 2a | 2456Tm ]
~ i Ll 1
0 1 1 0 1
4107y, | a0ty 51T

e
820Tm 205Tpm

1
102Tm

Continuous transmission waveform

[l

410Tm | 4101y | 517m
1 L)
820Tp, 205Tpy

t In case of SO=0
(SO=1:102Tp,)

T

Key Data Mode

Key ON (In case of fosc =455kHz)

_I about Data transmission waveform

l._38ms . about 108ms about 108ms
I

X

ohe
L

Data transmission waveform

Reader Pulse Key Data Code Key Data Code
I

g

| s0Tm | 2456Try |
I 1 1
0 1 10
410Tm | a0ty 51Tm
e —
820Tm 205Tp
T
102Tm
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TOSHIBA

TC9290P/F

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VpD -0.3~6.0 \
Input Voltage VIN Vgs-0.3~Vpp+0.3V| V
Output Current louT -20 mA
Power Dissipation Pp 350 (300) * mwW
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -65~150 °C

* : The value shown in parenthesis applies to the TC9290F.

ELECTRICAL CHARACTERISTICS

Recommended operating conditions
(Unless otherwise specified, Vpp =5.0V, Ta=25°C, For items with an asterisk (*), Ta= - 40~85°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Operating Supply Voltage * VDD — — 3.0 5.0 5.5 Y
Oscillation Frequency * fosc — — 400 | 455 800 | kHz
Input High Voltage VIH — |(except RST) Z%% — | Vpp | V
— \Y
Input High Voltage VIH — | (RS x%‘% — |vpp | Vv
Input Low Voltage VL — | (except RST) 0| — Z%D3 v
Input Low Voltage VIL — [(RST) 0 _ | Voo v
x0.2
DC CHARACTERISTICS (Unless otherwise specified, Vpp =5.0V, Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CUIT
Operating Supply Voltage IDD — | fosc =455kHz — 0.5 1.2 mA
Static Supply Current QD — | Hold Mode — — 5.0 HA
Pull-Down Resistor RD — [(Kg~K7) 100 200 400 kQ
Pull-Up Resistor Ry — | (RST) 25 50 | 100 | kQ
Output High Current lOH — [(M™out) VOH = 1.5V -10]-20] — [ mA
Output Low Current loL — [(™on) VoL=1.5V 5] 0] — [ ma
Input Leak Current I — |VIN=VDD. GND -1.0 — 1.0 HA
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TOSHIBA TC9290P/F

APPLICATION CIRCUIT
1. COMMONLY USE WITH INFRARED REMOTE CONTROL IC (TC9243P, TC9243F)

VOLUME TUNER j

O KEY DETACHABLE

LCD
r
DTS.
or
MPU + PLL
==L
’ \  FRONT PANEL
/ V- Bl
! AN 1
T Ry K 1 TC9290P, | 1
X XY T _TCo290F | |
N /
REMOTE CONTROLLER]. &7 47 N A i
~— '
| i
1 I
1 1
1 1
1 1
1 1
1 KEY 1
.
VbD
Infrared Receiving Unit ?"
o~
“ o DTS or MPU
12kQ) l) Remote Controller Input
12k() ')7

Vbp —4
;zo) (9 18 17 16 15 12 13 12 (11;

VDD Dout KonN CODE T3 T, T To K7 Ke

) TC9290P, TCI290F

47 uF
)

RST

Ko
(O) 5
01
09
17
25
0

¥ Ceramic Oscillator CSB455B (Murata Sesakusho) or Equivalent.
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For System Code Setting
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Key Switch
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TOSHIBA TC9290P/F

2. EXTENSION FOR INPUT KEY

TO DTS or MPU Input
(19; G () 5 JAD 13 AD (11;
To K7

VbD —
;20) 16, 1
VDD Dout Kon CODE T3 T2 T Ke
w
g ) TC9290P, TC9290F
< 1
GND XT X7 RST Ko K1 K K3 Ka Ks

L.,
S
2w
%0
-0
0@
30
S
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8\
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3
o>—<
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100pF 5 gk(d
R

DG
A
o)
N A
(=) N
N
S
w N —_ (=)
-B©-0-®GC
DG
) U1
A
(23)

;Q-/I 17, ;

¥ Ceramic Oscillator CSB455B (Murata Seisakusho) or Equivalent.
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PACKAGE DIMENSIONS
DIP20-P-300-2.54A Unit : mm

20 11
O rM Ml 113 O
o
D) %
«©
I1_I L LI T 11 1T LT LTI }rﬁj
. 25.1MAX
24.610.2
0.95+0.1
‘\! Y co-j;'
%y F
r 3 r ]
= i
wn ™
|1 o
0.877YP 1.4+0.1 +0.1 <
0 0.540.1 510 55 G}

Weight : 1.4g (Typ.)
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PACKAGE DIMENSIONS
SOP20-P-300-1.27

»

20 11
HHHHHHHHAHHE 1

N
<

EEEEEELLEY
1 10

0.685TYP | | — 4 1,0.4310.1 @@
l1.27|

L
L &

5.340.2
7.840.

L 11

13.3MAX

[

12.820.2

0.2
1.8MAX

.

iininininininisisinly

LEIMI

+0.1
0.1_092’” 1.530.

Weight : 0.48g (Typ.)

Unit : mm
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RESTRICTIONS ON PRODUCT USE

000707EBA

@ TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook"” etc..

@® The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade
laws.

@® The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA CORPORATION for any infringements of
intellectual property or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any intellectual property or other rights of
TOSHIBA CORPORATION or others.

@® The information contained herein is subject to change without notice.
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