ELECTRONIC VOLUME FOR GRAPHIC EQUALIZER

‘The TC9169/70AP is an optimum C2MOS IC which has
been deésigned for electronization of graphic
equalizer of audio equipment with the following

features.

. Allows 13-step variable control form -6 to 0 to
+6,

. 2 channels have been built in.

. The TC9169AP is capablé of control by means of
the built-in oscillator and the up/down terminals.

. The TC9170AP is capable of optionally setting
control position when specified daté are externqlly
supplied to the data, clock and storobe input
terminals. '

. Being in CZ-MOS structure, the operating voltage
range is wide and current conéumption is low.

Vpp=6 ~12V (Backup is possible down to 4V)
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Lead pitch is 254 and tolerance is
+0.25 againat theoretical center of
each lead that is obtained on the
bagis of No.l and No.l1l6 leads.
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CHARACTERISTIC SYMBOL RATING UNIT oy

"

Supply Voltage VDD 13 v rlele] P

Input Voltage - VIN Vgs-0.3~Vppt0.3 v TG
Power Dissipation - Pp 150 mW
Operating Temperature Topr : =30~75 °C
Storage Temperature Tstg -55~125 °c
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ELECTRICAL CHARACTERISTICS

TC9169AP  (Unless otherwise specified, Vpp=12V, Vgs=0V, Ta=25°C)
; _ TEST IR
CHARACTERISTIC SYMBOL . {CIR- TEST CONDITION MIN, TYP. MAX. UNIT
CUIT

Operating Supply Voltage VoD - 6 ~ 12 v
Operating Supply Current Ipp - - 3 mA
Backup Current o Ip - | Vpp=4v, INH="L" - 10 A
Input Voltage "H" Level - YIH __| INH, U/D Terminal 0-8xVpD| ~ Vpp+0.3 A

. "LY Level V1L - Vgs~0.3| ~ 0.2xVpp
Total Resistor RT - 50 100 140 kG
Resistance Ratio Error - - s =5 ~ +5 %
Max. Input Voltage Vin - | Bias Vpp/2=6V - - 4.0 Vrms
Operating 0SC Frequency fosc - 5 ~ 10k Hz
DCO Output Current Ipco - | 1 at/step 140 200 280 ﬂA-
potal Harmonic THD - sfep=+6’ Homlkliz ) lol00s| 0.0 %

in=1.0Vp-p -
TC9170AP  (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 Vpp-Vss| - 6 ~ 12 v
Operating Supply Current Inp - - 3 mA
Stafic Supply Current Ippes) | - | vop=4v, INH=OV - 10 | uA
Input Voltage "H" Level Vi 1 - g;t%T 0.8xVpp| =~ Vpp+0.3 v
"LY Level | V1L - ? -0.3 ~ 0.2xVpDp

Total Resistance RT - 50 [ 100 140 kQ
Resistance Relative Error| - - -5 ~ +5 %
Max. Input Voltage Vin - | Bias=QV"- - - 4.0 Vems
Max. Cleock Frequency fek - — - 100 kHz
Min. Clock Width Tek - 5 - - usec
Total Harmonic. . THD _ | Step=+6, fin=1kHz . _ 0.01 9

Distortion

Vip=1.0Vp-p

0.005
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T-77-21
FUNbTIONAL DESCRIPTION OF EACH TERMINAL
TERVINAL | sympor, FUNCTION - REMARKS
2 L-3 Input/Output terminal, for tone control resistor. |L and R Symmetrical
15 R-3 ' ’
L/R-3
3 L-1 |
14 R-1 L/R-1 O——
4 L-2 3
13 R-2 L/R~2 O—
TC9169AP
7 INH Inhibit pin. _ _
When this terminal is‘ét "L" level, all input/
output are cut off and the.T09169AP is placed in
the inhibit state..
When at "H" level, the TC9169AP operates normallyy
8 DCO DC current output for displaying step -6~0~+6
is divided into 7 steps and approx. ZOO#A/step R
is transmitted. | : Veg
- letep 8, 4 o Attenuation can be
2 converted to DC
o s weltage by attaciog
i the terminal and
Vgg.
-6, -b
779 0S¢ - |C, R connecting terminal for the oscillator. VDD
' |Up/down speed is decided by the up/down control !
oscillator for tone according to this time
constant. ' ' ves
10 u/D Tone up/down control input terminal. With pull-up
" |When this terminal is at "H" level, high or low | eSistance:
tone is increased synchroniiing with rise of the
oscillatoer. ‘ ‘ 7
Conversely, when this terminal is at "L" ievel, 43
high or. low tone is decreased. Vag'




TCI9170AP
TER:(I)NAL SYMBOL FUNCTION REMARKS
- 10 DATA |Equalizer channel selection data input terminal,
Data consists of 18 bits and inputted by CK
signal, ‘ ;
9 CK Clock input terminal. _
Clock input terminal for taking dapa from DATA
terminal.
11 ST Strobe input terminal. 7
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
: - I
terminals, previous data is kept maintained. C-MOS Input
_ 1 2 85 & 6 1w 18
mata _A_ XXX X
ek JL M N M | VO | N ) B
BT i N
5 C1 Cord bit input terminals. )
Only when the states ("8" or "L") of those [:
6 Cz terminals are the same as those (Cl=16th bit, _
7 C3 C2=17th bit, C3=18th bit) of the transmitted C-MOS Input
: tone control data, the 16th to 18th bit, the
TC9170AP operates. ("H"=Vpp, "L"=Vgg)
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DESCRIPTION OF OPERATION

l.

- T1-71- 21

SETTING OF TONE CONTROL POSITION

Setting of tone control position differs between the TC9169AP and TC9170AP.

On the TC9169AP, position can be increased/decreased according to the state of
U/D terminal ("H" or "L" 1evel) by actuatlng the built-in oscillator.

On the T09170AP, position can be set at optional 1eve1 by 1nputting spec1fied
data to the DATA, CK and ST termlnal resPectively.

In Case of TCY169AP
On the TC9169AP, control position is automatically set at the 0dB (center)

position when power is applied.

FOWER S8UPPLY l
v/D [ - ' |
08¢ | |||||||||| ]l||||||

5 I .
. ]
. i
X ]
o ]
When the UP key i$ presged after power B B Yop
ON, the U/D terminal is placed in the : 495
up state at "H'" level, and the oscillator 1Rs :
is actuated. IT
When the DOWN key is pressed, the u/D OSQC) 080
terminal is lept at "L" level as long | T 3R,
as the DOWN key is pressed ‘and the . 7 .
oscillator is actuated in the down state | { —4%) : E>n
and therefore, position is decreased,. UP4() DOWN F ;F§ EXAMPLE
Oscillation frequency is dgéided_bY"' T T na Ry =585kQ
Cx and Rx. i : Cx =4.7 uF

Rg = 100k0

 fosc* gageme (B2)  ®Re23) . Vs
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. In Case of TC9170AP )
On the TC9170AP, optional position data is inputted throuth the DATA, CK and ST.

Data consists of 18 bits as follows.

& 4 3 2 1

-1 | -2 -3 -4 =5 -6 [L-ch|R-ch| Gl | C2 Cc3

- T e

nnnnannnannninnininnnn

For instance, when data of (000100000000011000) is inputted through the DATA
terminal, position is set at +3.
The 1st ‘to 13th bit of the data are tone control data, allowing 13 steps of

+6 ~ 0~——6 be set up.

The l4th and 15th bit are for selecting the left and right channels, and ''1",
"0"=Lch’ TIO!I’ Illll__.Rch, l|1|l’ "1"=L & Rch. . "

The 16th to 18th bit are code bits. '

~

_ 1 ~ 13 bit

-2 (0000000010000)

-3 (0000000001000) ___—1———-
-4 (0000000000100) -

-5 (0000000000010) H___]-——-

-6 (0000000000001)

DATA =3 -4 -5 -6

SN 17 e M,

8T _ | | ] |

I ' - - ) ) -6
Changes to data that has been taken in are all synchronized’with ST signal.
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TIMING OF DATA, CK AND ST
DATA, CK and ST should be inputted under the conditions shown below.

1 2 3 18

m [ T
ox M . T

8T

A B A A ' A |a

A> 5pus
B> 1048
CODE BITS
Terminals 5,6 and 7 are code bit terminals. ]
When the code bit data among transmitted data are compared with these terminals,
if their codes are the same, the data are accepted. These code bit terminals are

used for selecting two ICs or more.

1 2 7
i - -~ L - T "
' nr s 12 0o Jds 12 ' JJs 12
o' 46 NF— "' —s nf— 7T MY qs N
o Lty 100 — | Yo' 47 10| ' 4y 10
8 9] 8 91 8 91
CK ¢ : .
DATA
8T

Code bits can be used up-to the following seven codes.

. Cl1 c2 c3 :7* The TC9169AP IC for electronic volume is internélly )

set up to C1=C2=C3=0. Therefore, when the codes

are used at the same time, note that the codes
"0"M0"MO" of the TC9170AP should not be used.

HlolRlo|lr|lo|m
Flrlolo|m|r]|o
Hlmi=|=|lo|lo|e
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STEP POSITION DISPLAY QUTPUT

The TC9169AP is provided with the DC current output terminal for +6~ 0~ -6 steps.

STEP DCO POSITION
0 - 0 -6, -5
1 | 200uAt60uA -4, -3
2 2 x STEP 1 -2, -1
3 3 X STEP 1 0
4 4% STEP 1 +1, +2
5 5% STEP 1 +3, +4
6 6 X STEP 1 +5, +6

é
g
o 6XVgtep
® -2,-1,
Ves - @ -4,-3
I \'d =| 2000mvV+60mv
@ -6, -5 8tep VSS

* Output current maf fluctuate depending upon IC.

When high precision is required, use a variable resistor.
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VARIABLE RESISTANCE

The variable resistance consist of diffused resistors and analog switches.
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POWER SUPPLY

TCS169AP

. IN CASE OF DUAL POWER SUPPLY

I

1

o

INH DCo '| ‘l.
j —D0 .UP DOWN

Cx
100xQ >
v U/pogc| s A
oD 2 o X .
ot
l »—
Vas

Vpp j/

. IN CASE OF SINGLE POWER SUPPLY

100k}
—W—

. .
l . . f —Pl—
Vop o U/D 08C i
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INH DOO o

s
[

i

Voo A
£

'l

Vop

osc
U/D

ov

~Vasg

Vop

VOV(VSB) —



- TCY163AP,
TCS170AP

Jar-a

TCO170AP

As the TC9170AP 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 connect to a mierocomputer, other controller.

. IN CASE OF DUAL POWER SUPPLY

. Vpp —
e DATA
OK

DATA CK ST
oV -

— Vag 8T GND

T O f—O—(J')— ~Vgs

IN CASE OF DUAL POWER SUPPLY

VoD
1) — DATA
' CK

DATA CK 8T
- 1/2 Vpp

~ 1|1}

Vag 8T GND '
.

_T——aﬁ?q— ov (;538)=

il
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BACKUP WHEN POWER OFF

On the TC9169AP, when the INH terminal is set at "L" (-Vgs) level, all input/output
terminals are shut off and current consumption is reduced to the minimum.
The backup by means of a capacitor becomes possible in this conditiom.

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

: - : ) ' VoD _
B —0 00— P} o .
- llr'll_}I"IIJ‘I[—IF'II’_I
ﬁ:g 3 ) TCY9169AP
o9 -
~
"f-.: | W A N O
51k()
~Vgg

* If Vpp-Vss drops below 4.0V, the backup becomes impossible.

The TC9170AP is of such type that position data is supplied'extérnally and
therefo;e, is not suited for the backup. It is recommended to perform the backup

at the controller side and to input holding data when power is ON.
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INITIALIZATION WHEN POWER ON e T

The TC9169AP has the auto—initlallzing function bu11t-in for inltlallzatlon at time

of power ON.
As the 1nit1allzlng system through detectlon of supply voltage level 1is adopted,

if rise of power supply is too fast, the 1nit1alizat10n may not be fully effected.
(No external initlallzation is necessary.) In additions for effective initialization
it is necessary that the INH termlnal is raised simultaneously with supply vlotage.
Further, the initializing level is "O" position.

It is recommended to rise supply voltage and the INH terminal as 111ustrated below.

VpD ~ VBB - e ¥ Vpp — Vgg = 40V -
AND INH PIN VOLTAGE - .

LT—'

% On the TC9169AP, if Vpp-Vgs drops below 4.0V, the auto—initialiging function is

1

T = 1lms

actuated.

The TCQlTOAP is of such type that position data is supplied externally, it has no
bu11t—in auto-initializing function. It is recommended to send data after power

to the TCIL70AP is raised.
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