TOSHIBA

TC9184AP

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC9184AP

HIGH PERFORMANCE ELECTRONIC TONE CONTROL

TC9184AP is electronic tone control ICs developed for
audio equipment. These ICs can control bass and treble
with serial data externally.

FEATURES

Allows 13-step variable control 12~0~ - 12dB by 2dB
step.
Bass and treble of 2 channels are built in.
Being in CMOS structure, wide dynamic ranges and low
distortion rate are obtained.
A dual power supply of (+) and (-) is applicable, and
then the serial input data operates in a logic level of 0
to 5V, so the interface with a micro computer is easily
available.
Package type.

TC9184AP DIP-16pin

PIN CONNECTION

TC9184AP
Vss VbD
BASS + BASS +
BASS - BASS -
comM CcoM
TREBLE - TREBLE -
TREBLE + TREBLE +
GND STB
K DATA

DIP16-P-300-2.54A

Weight : 1.00g (Typ.)

961001EBA1

@ TOSHIBA is continually working to improve the quality and the 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 observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product 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 products specifications. Also, please keep in mind the precautions

and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control 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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TOSHIBA TC9184AP
PIN FUNCTION
PIN No. SYMBOL FUNCTION DESCRIPTION REMARKS
1 Vgg . .
Power supply voltage terminals (Analog section) —
16 VDD
2/15 BASS + Volume terminal
BASS +
3/14 BASS -
BASS -
5/12 TREBLE - com —_
TREBLE -
6/11 TREBLE +
4(/ 1)3 COM TREBLE +
7 GND GND terminal (Digital section) —
8 cK Clock input terminal.
Clock input for receiving data from DATA terminal.
Data input terminal.
9 DATA Input 20bit tone control data by synchronizing to the rise of ® CMOS input
CK signals. ® Level shift
Strobe input terminal. circuit is
The tone control data received from DATA and CK terminals built in.
10 STB are transferred into IC by turning this terminal to “H” level.
Previous data are kept stored so long as “H” level is not
applied to this terminal.
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TOSHIBA TC9184AP

DESCRIPTION ON OPERATION
1. Setting of tone control position

The tone control position can optionally be set by inputting specified data to DATA, CK, and STB
terminals.
Input data are composed of 20 bits in the following manner :

® Serial data format

o ]| -] e ] ] ]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

DATA | B | T I”O" +12 +1OI +8] +6 +4|+2

} TONE CONTROL DATA }
CHIP
TREBLE VOLUME } seiect coe }

BASS VOLUME

® The 4th to the 16th DATA are tone control data and can be used for setting in 13 steps for the
range of 12~0~ - 12dB.

® The 1st and the 2nd DATA are for selecting data of BASS VOLUME /TREBLE VOLUME.
When B =1, BASS VOLUME is set, T=1, TREBLE VOLUME, and B=T =1, BASS + TREBLE VOLUME.

® Two channels of BASS/TREBLE VOLUME and change simultaneously.
(Note) The two channels of each BASS/TREBLE VOLUME can not be set independently.

® The received data are transffered into each volume synchronously to the rise of STB signals.

DATA | -2 | | -4 ] B [
o | ket | I | il | [t---1l | i ||

STB

]

(VOLUME LEVEL)

-8
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TOSHIBA TC9184AP

2. Input to DATA, CK, and STB

Although TC9184AP is usually used in a dual power supply of (+) and (-), DATA CK, and STB
terminals are operated only by the single power supply of (+) by means of a built-in level shift
circuit.

Furthermore, the threshold level of the input to these three terminals is designed to low, they can
be operated at a logical level of 5V.

Vpp (9V)
ViH (4V)
ViL (1v)
GND (0V)
Vgg (-9V) C ) N J
h R
DIGITAL SIGNAL ANALOG SIGNAL

Input data to DATA, CK, and STB in the following timing.

G

35 f1

]

» 1

STB ‘

| b | b

a=1.0us (fck=500kHz) b=2us

DATA X

)

I

® DATA signals are read at the rise of CK.

® The input data are latched inside at the rise of STB and change the volume values.
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TOSHIBA TC9184AP

3. Power supply and correlations

Although TC9184P is usually used in dual power supply, they can be operated even in a single
power supply, where it should be noted that when Vpp - GND>9.0V, the threshold input voltage
level (Vi /V|L) at DATA, CK, and STB terminals becomes as follows :

VIH ZVppx0.5(V) 18V= Vpp - GND>9V

VIL =Vppx0.1(V) GND =Vgg =0V

® Use of dual power supply

STB DATA CK

Vbp

STB DATA

GND  CK I—l I—l I—l
GND

VSS A ~ J A ~ J
DIGITAL SIGNALS ANALOG SIGNALS

® Use of single power supply

STB DATA (K

Vpp STB DATA
Vss

GND CK
(1/2 Vpp) -"=+==r=mrmrmemimem e e

¥

vss JLITLTL

N J o\ J
GND v Y
DIGITAL SIGNALS ANALOG SIGNALS
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4. Variable resistance
The tone control volume consists of diffused resistors and analog switches.
Two sets of BASS/TREBLE VOLUME, in total four volumes, are built-in.
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TOSHIBA

TC9184AP

TREBLE Volume
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TOSHIBA

TC9184AP

MAXIMUM RATINGS (Ta =25°C)

o 60082

OSCILLATOR

A

STB DATA CK

Y yyoy gl

+
1

S

TC9184AP

Vss

TIITITTL

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage (1) VDD-Vss -0.3~36 Vv
Power Supply Voltage (2) Vpp-GND -0.3~20 Vv
GND Block Input Voltage VIN (1) -0.3~Vpp+0.3 \
Vsg Block Input Voltage VIN (2) Vgg-0.3~Vpp +0.3 \Y
Power Dissipation Pp 300 mwW
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -65~150 °C
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp = 15V. Vgg= - 15V, Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Operating Supply _ . . -
Voltage (1) VDD - Vss 12 34 Vv
Operating Supply _ _ _ _
Voltage (2) Vpp - GND 6.0 18 \
Operating Supply . .
Current DD 1 [No input, No load 0.5 1.0 | mA
Input “H" Level ViH __|cK, DATA, sTB 40| — |Vpp |
Voltage "L" Level VL Vpp =6.0~18V GND | — 1.0
Input "H" Level iy CK, DATA VIH=VDD -1.0| — 1.0 A
Current  ["L" Level m STB Vi =0V 10| — [0 ] #
Volume Resistance R — — 70 100 [ 130 | kQ
Relative Resistance AR . . 50| — 50 %
Error
Max. Input Amplitude VIN — — — — 10 | Vims
Max. Clock Frequency fck — — — 500 | kHz
Min. Clock Pitch Tck — — 20| — — S
T(_)tal Harmomc THD 1 STEP = 12dB, f|Ny=1kHz — looos!| 0.01 %
Distortion VIN=1.0Vpp
TEST CIRCUIT
VbD

DISTORTION
ANALYZER
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TOSHIBA TC9184AP

APPLICATION CIRCUIT (Dual power supply)

INPUT-1 OUTBUT-1
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OP AMP : TA75558P, TA75559P or equivalent
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TOSHIBA TC9184AP

APPLICATION CIRCUIT (Single power supply)
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INPUT-2

OP AMP : TA75558P, TA75559P or equivalent
Vz (Zener voltage) =1/2 Vpp
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TOSHIBA TC9184AP

OUTLINE DRAWING
DIP16-P-300-2.54A Unit : mm
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Weight : 1.00g (Typ.)
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