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ELECTRONIC VOLUME.

The TC9153/54AP is an optimum C2MOS IC which has been
designed for electronization of volume control of

audio equipment, ect. with the following features.

. Attenuation can be controlled from OdB to -66dB by
2dB/step.

. 2 channels have been built in.

S Béth of dual power supplies of'(+) and (-) and a
single power supply can be used.

. The TC9153AP is capable of controlling attenuation
by means of the built-in oscillator and the up/down
terminals. _

. The TC9154AP is capable of optionally controlling
attenuation and channél balancé wﬁen specified 7
signals are externally applied to the data, clock -
and strobe input terminals.

. Being in C2-MOS structure, the operating voltage

range is wide and current consumption is low.
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Leud pitch is 254 and tolerance is
+0.25 against theoretical center of
each lead that is obtained on the

basis of No.,l and No.16 leads.

JEDEC

TOSHIBA

3D16A~P

Weight : 1.0g

B _PIN CONNECTION

Vss

Vpp=6 ~ 12(V) (Backup is possible up to 4V) 1-0UT; R-OUT;
I~IN; R-IN;
i A-GND A—GND
L~INg R—INg
1—-0UTg R-0UTy
. C\ INE u/D
) DCo 086
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC - SYMBOL RATING "UNIT
Supply Voltage Vop 13 v
Input Voltage VIN Vgs-0.3 ~Vpp+0.3 v Vss Vop
i - 1I~0UTy R-0UT;
Power Dissipation Pp 150 mW 11Ny R-IN;
Operating Temperature " Topr -30~75 °C A—GND A—GND
Stor T t T -55~12 °c L—INg R—INg
orage Temperature stg 5 5 1-ouT,, R-0UT,
3 . ST DATA
. - con @ND CK
 TO9154AP
*"TO S H iB A T ——
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T §§“ TCI19 AP

T09154AP

BLOCK DIAGRAM V
TCO153AP Vop Vas INH
i
§ | AUTO
U/DCIOI u/p 7 BITB e INT u/D 6 BITS INITIALIZE
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—C¥  SHIFT REGISTOR CK  gHTFT REGISTOR "
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osc(gb— osc CURRENT ‘<8> Dco
' CIRCUIT
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BLOCK DIAGRAM
TC9154AP
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ELECTRICAL CHARACTERISTICS
TC9153AP (Unless otherwise specified, Vpp=12V, Vgg=0V, Ta=25°C)
{ ITEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. TYP. MAX. UNIT
i CUIT
Operating Supply Voltage Vop - 6 - 12 v
Operating Supply Current Ipp - - 1 3 mA
Backup Current Ig - | Vpp=4v, INH="L" - - 10 rA
tryyit A
Input Voltage H'" Level| Vig - | v0, u/D Terminal 0.8 x Vpp Vppt0.3 v
“L" Levell VIL - Vgs-0.3 - Vppx0.2
Attenuator 1 R-IN] :
(10dB/step) Resistor RATT-1 ~ l(L-IND) —A-GND 25 °e 70 ka
Attenuator 2 R~-IN2
(2dB/step) Resistor RATT-2 5 (L -IN2) ~A-GND 10 2P 28 ko
Attenuation Error - - - - 2 dB
Max. Input Amplitude Vin - | Biase Vpp/2=6V - - 4.0 Vrms
Operating Oscillation .
Frequency fOSC - ? - i Hz,
DCO Output Current Ipco - | 1 Step 70 100 140 nA
ATT=-10dB
poral” Hammagic THD - | £in=1kHz - lo.00s| o.01 %
Distortion
Vin=1.0Vp-p
TC9154AP (Unless otherwise specified, Vpp=6V, Vgg=-6V, GND=0V, Ta=25°C)
: [TEST _
! CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. TYP. MAX. UNIT
- CUIT
Operating Supply Voltage VbD - 6 - 12 v
Operating Supply Current Ipp - - 1 3 mA
Static Supply Current IpD(s) - - - 300 uA
’ tyn ! - -
Input Voltage H" Levell Viy gK;m?AT?, ST Vppx0.8 Vpp+0.3 v
: "L" Levell Vpp, - Jna -0.3 - Vppx0.2
Attenuator 1 R-IN1
(10dB/step) Resistor RATT-1 - (L-IN1)- SA-CND 25 50 J€. ki
Attenuator 2 . ) R-IN2 -
(2dB/step) Resistor RATT-2 - (L—INz)_A-GND 10 20 8 ka
Attenuation Error - - - - 2 dB
Max. Input Amplitude Vin - | Biase OV - - 4.0 Vrms
Max. Clock Frequency fok - = - 100 kHz
Min. Clock Width Tek - 5 - - nsec
! ATT=-10dB
g‘.’t"‘l Harmppic THD - | £ip=1kHz - 0.005| o0.01 %
istortion .
Vip=1.0Vp-p
- -f“ R —285—
| .
| e e
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TC9153AP, "
TCO154AP

FUNCTIONAL DESCRIPTION OF EACH TERMINAL /
TERMINAL | gYMBOL FUNCTION REMARKS

No,
2 1L-0UT1 {10dB/step attenuator outputs. L and R are
15 R-OUT A signal applied to IN is attenuated in 7 steps symmetrical.
: 1 lfrom 0dB to 60dB at 10dB/step.
. : L-1N 10dB/step attenuator inputs. 0UTy. O——
14 R-IN; )
4 . INy
A-GND Analog ground terminal
13
5 | L-IN A
=2 2dB/step attenuator inputs.
12 R-IN2 INg
6 L-0UT2 |2dB/step attenuator outputs.
11 R-OUT A signal applied to IN is attenuated in 5 steps OUTg O——
2 |from 0OdB to 8dB at 2dB/step.
TC9153AP ' . ' ;
|
7 - INH Inhibit terminal. :
' When this terminal is at "L" level, all input/
] output cut off and the TC9153AP is placed in the
; - ’ inhibit state. - i - :
: When at "H" level, the TC9153AP operates normally. i
i 8 DCO DC current output for displaying attenuation.
: : Attenuation 0~c ig divided into 13 steps and
) approx. 100#A/step is transmitted. N
i
: : - - 0dB : Vas '
10
J } o ~C ) 7 . *loooiA Attenuation can be
v . SHRRYO oL converted to DC
3 TT13X1step voltage by attach-
ing a resistor
between this termi-
N E nal and Vgs.
| oo
.9 . 0sc C, R connecting terminal for the oscillator. VoD
' _ Up/down speed of attenuation is decided by the 1
L \IN -~ attenuation up/down control oscillator according
- N to this time constant. .
‘10 u/D Attenuation up/down control input terminal. With pull-up
: ; When this terminal is at "H" level, sound volume |Fesistor.
I B is increased synchronizing with rise of the
oscillator. Conversely, when this pin is at
"L" level, sound volume is decreased. 4$
: Vgs
. - : e »;f;_ N AT
:::::n:TOSI-"BA'::‘.::::::.z.'u:r.'"..":.':m: e A A A e A o A o
e
i S —286— .
It_m o \ . .

B 4% # M 3 886-3-5753170
JE 5 77 WL T 5) 86-21-54151736
JEE J) HL (59 86-755-83298787

Http://www. 100y. com. tw

This Material Copyrighted By Its Respective Manufacturer


user
新建印章


e em e e e ST SIS T

TOSHIBA-. ELECTRONIC ae

TCI9154AP

HDH?EH?VDULBD?H 1

TC9153AP,
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T-77-21

TERMINAL
No.

SYMBOL

FUNCTION

REMARKS

10

DATA

Attenuation channel selection data input
terminal.

Data consists of 18 bits and inputted by CK
signal.

. CK

Clock input terminal.
Clock input terminal for taking data from DATA
terminal.

ST

Strobe input terminal.

Attenuation channel selection signals taken from
DATA and CK terminals are latched when this
terminal is placed at "H" level. ’

When no "H" level signal is applied to this
terminals, previous data is kept maintained.

1 2 3 & T 16 17 18

8T Jl—

16
(8)

Vss

Vpp
GND

(-) Power éupply terminal.
(+) Power supply terminal.

Earth terminal only for TC9154AP.

B 4% 5 # # 886-3-5753170
JUE 4% 77 HLF-( 1) 86-21-54151736
JPE 4% 17 L TR HI) 86-755-83298787
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T-77-21

‘ DESCRIPTION OF UPERAILUN

1. SEITING OF ATTENUATION

. In Case of TC9153AP

is applied.

data to the DATA, CK and ST terminals, respectively.

Setting of attenuation differs between the TCY9153AP and TC9154AP,

On the TC9153AP, attenuation can be increased/decreased according to the state

of U/D terminal ("H" or "L" level) by actuating the built-in oscillator.

On the TC9154AP, attenuation can be set at optional level by inputtlng specified

On the TC9153AP, attenuatlon is automatically set at the -40dB position when power

POWER SUPPLY l

uo |

08¢

—~304B

—32dB

—34dB I
~364B |
~38dB l

—404B ’

When the UP key is pressed after power
ON, the U/D terminal is placed in the
up state at "H" level, and the oscillator

) is actuated. _ ' )
When the DOWN key is pressed, the U/D
terminal is kept at "L" level as long as
the DOWN key is pressed, and the oscillator
is actuated in the down state and therefore,

attenuation is decreased.

. 1
fosc =gy eamr H2)  (Rs=3Ry)

v DD/])
—(

o |
2 -TCX
OSGH
$re
U/Iﬁ
L] e
&
IRRE:
UP 4 DOWN o 3

L . Oscillation frequency is decided by Cx and Rx.

Vss

*\D_, 0o8Cc |-

Rx=33kQ .
Cx=47 4F
Rg=100kQ

B % 4 # #) 886-3

JWE 45 ) WL (1) 86-21-54151736

JE 4% J) HLF- (3R 501) 86
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TOSHIBA-. ELECTRONIC O2

_ \\ TC9154AP

. In Case of TC9154AP T'77"21 o
On the TC9154P, optional attenuation data is inputted through the DATA, CK and

d | =1’u=1?eu? 001807k 5

TC9153AP,

ST terminals. Data consists of 18 bits as follows.

[ o [ [ [ [0 [0 @ == [ == [ @ [ = | * fonfmen[ o' [0 ['o]
nnpnnaongini nnnnninn

13 © 14
For 1nstance, when data of (000100001000011000)15 1nputted through ther DATA termlnal

attenuation is set at -32dB.

Bits 1~7 of the data are set at a unit of 10dB and 8~12 at a unit of 2dB.

Bit 13 can be at either "1" or "0". Bits 14 and 15 are for selecting the left

and right channels and "1", "O"=Lch, "0", "1"=Rch, and ", "1'"=L & Rch.

Bits 16~ 18 are fixed at "O0"..

Infinite attenuation is set by -68dB data and therefore, if attenuation is increased

from the infinite quantity by one step, it becomes -66dB.
NI\

-60 (000000110000)
—62 (000000101000) .
-64 (000000100100
—-66 (000000100010)
o (000000100001)

DATA l —16dB | | 1848 | ] —=0aB | [[—2zaB ]
oK 11111 1111 1 11T
8T | | | ]

—164B
—184B

’ —204B
Changes to data that has been taken in are all 2 TS
synchronized with ST signal.
TIMING OF DATA, CK AND ST
DATA, CK and ST should be inputted under the conditions shown below.
1 2 3 Semmmme—— - 12
\ -
DATA X )( X : X j{
ox T - 11
- <ST
AZ>>5pugec
A B L A B>10usec i A A’l-

B 4% H M # 886-3-5753170
JHE4% T WL (i) 86-21-54151736
ik 4% b oL (8 86-755-83298787
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© TCO1 93AP, -
TCQI 54AP’

ATTENUATION DISPLAY OUTPUT

The TC9153AP is prov1ded with the DC current output terminal for displaying attenuation.
With 0dB~co d1v1ded into 13 steps, current of approx. 100zA/step is transmitted.
STEP plee} ’ ATTENUATION
0 0 ~64dB~ oo '
1 I=100£A%304A ~60dB~ -62dB
2 2x1 -54dB~ ~58dB
3 IxI -50dB~ -52dB
4 4x1 -44dB~ ~48dB
5 5xI -40dB~ -42dB
6 6xI -34dB~ -38dB
7 7x1I . =30dB~ ~32dB
8 8x1 ~24dB~ -28dB
9 9XI -20dB% -2248B
10 10x1 -14dB~ -18dB
) 1 11 xI -10dB~ -12dB - O ' '
12 12x1I ~4dB ~ -8dB
13 13x1I 0dB ~ ~-2dB

1xQ

ABOUT L

Vsg

*[ ABOUT 100mV£30mv

N AN PY, STEP 0 Vgg

* Current value may fluctuate depending upon IC,

When hlgh precision is required, use a varlable re51stot as a load resistor.

~290— 7 ' I

B 4% 51 # # 886-3-5753170
JHE 4 07 WL (1 ifg) 86-21-54151736
JE 4% ) L - (B 86-755-83298787
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- TC9153AP,
TC9154AP

ATTENUATOR

at 2dB/step, a total of 0~66dB at 2dB/step.

T-r7-21

The attenuator unit consist of diffused resistors and analog switches.

Attenuator-l attenuates O~ 60dB at 10dB/step while Attenuator-2 attenuates 2~ 8dB

—-—+-
' T —]OdB BUFFER
mw, O e AMP 0 .
1 i ouT IN ouT
r L T+ | 1 2r 4 . 2
< I ="— 3 -
-10 -2
2 2
-20 -4
|4
Rl < R24 -
-30 -6
> -
2 s
-40 -8
i 5; 2
-50 00
i ATTENUATOR 2
-60
\ T ATTENUATOR 1

A-GND i
R1 =50kQ (TYPR.)

Rg = 20 k() (TYP.)

B 4 A5 # # 886-3-5753170

4 ) L (L) 86-21-54151736

! ’ ' ' —291—
}

If there is the possibility for excessive voltage being to the attenuator, it is

recommended to insert a protective diode as illustrated below.

Vop

Vgg ——— - Vas

45 1) LTG5 86-755-83298787
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- TC9154AP

L eI

T-77-21

POWER SUPPLY

TC9153AP

. IN CASE OF DUAL POWER SUPPLIES

o 0% LV

D¢ | UP DOWN

. IN CASE OF SINGLE POWER SUPPLY

% +VDD

1 H A
A—GND % VoD
Vgs INH DCO { [

T j)* ov (.VSS)

—jih—
5
=] b
(=]
c -
S
o
(o]
Q

. B 4% 5 # # 886-3-5753170
e B JE4S 1) WL F(LifP) 86-21-54151736
(K JPE 4% 1) HL (1) 86-755-83298787
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T09154AL

T-77-21

TC9154AP 7
As the TCY9154AP has a built-in level shifter, DATA, CK and ST inputs can be operated
by a single power supply (Vpp-GND) even when Dual power supplies are used. As a
result, it has become easy to comnnect to a microcomputer, other controller.
. IN CASE OF DUAL POWER SUPPLY
+Vpp
*
DATA CK o
ov
ST GND
~Vas
. IN CASE OF SINGLE POWER SUPPLY |
+Vpp-
DATA
L DATA CK CK
x=4 %Vpp
is 8T GND J U l- \/
v
v

B 4% 5 # # 886-3-5753170
JHEA4% 7 ML (1 if8) 86-21-54151736
JHE4% T WL (551 86-755-83298787
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TC154AP

BACKUP WHEN POWER OFF

1-77-21

On the TC9153AP, when the INH terminal is set at "L (-V8s) level, all input/output

reduced to the minimum,

The backup by means of a capacitor becomes possible in this condition, An exmaple '

terminal are shut off and current consumption is

of application when a backup capacitor is used is shown below.

'*B-———O\\\TF———~

o e e B o o W e

10kQ

TC91534P

OO

51kQ
—Vag | : AAA

L4

* If Vpp-Vgg drops below 4,0V, the backup becomes impossible. I

no INH pin and therefore,
perform the backup at the

is not suited for the backup. It is recommended to

controller side and to input holding data when power is ON.

B 4% 4 # 4 886-3-5753170
JPE 45 ) WL (1i) 86-21-54151736
JPE 45 17 L - (1) 86-755-83298787
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INITIALIZATION WHEN POWER ON

T-77-21

The TC9153AP has the auto-intializing function built-in for initializationm at time

of power ON.

As the initializing system through detection of supply voltage level is adopted,

if rise of power supply is too fast, the initialization may not be fully effected.

(No external initialization is necessary.) In additions for effective initialization
it is necessary that the INH terminal is raised simultaneously with supply voltage.
Further, the initializing level is -40dB.

Tt is recommended to rise supply voltage and the INH terminal as illustrated below.

Vpp—Vgg or % Vpp—Vgg=40V

INH TERMINAL VOLTAGE

T=1msec

% On the TC9153AP, if Vpp-Vss drops below 4.0V, the auto-initializing function is

actuated.

The TC9154AP is of such type that.attenuation data is supplied externally, it has
no built-in aufo—initializing_function. It is recommended to send data after power

to the TC9154AP is raised._

B 4% 5 # #F 886-3-5753170
JH: 4% 77 WL (i) 86-21-54151736
JUk 457y L (5 HI) 86-755-83298787

Http://www. 100y. com. tw
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TC9133AP, T-77-21
TC9153/55AP APPLICATION CIRCUIT
(L-ch only) =
Vgg, -6V +6V Vop
_ 3IN\_| TA75558P
g g TN 10aF )
rg R « gl 8 =1 f_,
Sl as 27 pF -
Nd Shn 4]8 8 o Al
=L \ -:g 3
g; g ’]g adtar |
16 ” 1 16 © FT§ 1 16
15 ‘ = 15 15
Lam 3 3 3
o———+# 14 14 .
INFUT * " l % p. g *
. 13 g R 13 > = 13 ;
o <H
= 2 12 ﬁid 5 12— 5 12 J
A 1uF
i 03 n 6 6 11
i OUTPUT E
H 0—1 ] o 10 k4 10 v 10 1
r 8 9 8 9 8 9 ﬂ
+ ﬁ +§ ) * g
TCO153AP 3 B3 TCYL55AP o TCO156AP 3 Ta
fo ¢ o b
+ = + -
T
VOLUME TREBLE BASS
B 4% 5 # #| 886-3-5753170
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T091 54AP

1-77-21
TC9154/56AP APPLICATION CIRCUIT T 7, o
(L-ch only)
Vggy -6V : W +6V, Vpp
a , 8N\ Ta75558P :
Q4 g 104F 27k
@2 3 Ty A
B |uk A 2
+ i 7 F
=] - ‘ ) P. ﬁ( - g _1§ A rg
He gi & 2 _Iﬁ T
T3 woxn = g © 1o
Ly 16 &

INPUT

QORR 4P
il
5 OB &
- - L__J

5
1

4.7kQ
F—wW—

INH

6 11

OUTPUT

7 10

8 9
TCO156AP;

STO
DATAOC -
CKO
VOLUME TREBLE : BASS
g T rLcs-46
: . TOSHIBA )
SR . MICRO COMPUTER

A\ Bass N7 A vou N7 Z\ TREBL W/

B 4% 5 # #| 886-3-5753170
. JVE%F ) (ki) 86-21-54151736
JEHF ) HL (541 86-755-83298787
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