Ordering number : EN4387|

Thick-film Hybrid Integrated Circuit (HIC)
STK301-060

No, 4387

—
———,

7-band, 2-channel Electronic Graphic Equalizer

Overview

The STK301-060 is a hybrid IC (HIC) for electronically
controlied graphic equalizer applications and is equipped with
on-chip electronic volume for 7-band, 2-channel graphic
equalization thereby permiting one-touch up-down contro) of
all band gains, The STK30:-060 is a hybrid IC which
combines SC system and photoresist techniques with folded
board construction while incorporating Sanyo’s unique
insulated metal substrate technology (IMST) to the base.

Applications
» Car stereps

» Portable radio-cassette players
* Home stereos

Features

* All bands are set for L/R simultaneous 2
incremental operation (typ).

+ All bands are eqmppcd with 13 positions and\

electronic graphic equahzer system whn‘:h incory
the 3-IC construction consisting of thé §TK3Q@
controller (LC7060 or universal miqfocontl: Tier
as LC6502) along with Ak

{LC?S60—+LCD LC?SGS——}FLI EED)

unit
16 v
36 (18) v
7 Y
Input voliage CLX, 21, IN], IN2 0to Vo2 +0.3 Y
: CLK, DI, IN1, [N2 Vig-0310Vpp+03 v
Allpwable power dissipation Pd max 920 m
Operating temperatune Topg ~20to +70 *C
Storage temperature Tetg -4 1o +100 °C

Specifications and information herein are subjéct to change without notice,
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STK301-050

Recommended Operational Voltage at Ta =25 °C, Vgg=0V

Supply voltage

Vou/Ver

Veel
Vo2

Allowable Operating Range at Ta = 25°C, Vgg = 0V

Supply voltage

Input “H™ Level voltage
Input “L" Level voltage
Input pwlse width

Setup time

Hold time

Operating frequency

Operating Characteristics

All bands flat, via specified Test Circuit

Current consumption

Voltage gain

Total harmonic distortion
Crosstalk

Qutput nojss voliage
Senting emmor

Prequency response

Vop-Vee

Vel
Vec?
Vi
Yo
tow
Litup
Chold
fons

Inp
Iec)
Iec2
vG
THD
CT.

¥no
OB
()
£
f{3)
f(4)
£(5)
£6)

Veel =17V, Vpp/Ver =17V, Vg
Vec2 =5V

Vin = ~10dBm
f=1kHz, Vo = 1V, 30kHZ EP.F
f = 20kHz, vmzmam'xg e 1k
Rg =00, 10Hz to 3kHz B.P.

f=60H2

{= 150Hz

CLK, DI
CLK, DI
CLK

DI

b}

CLK

+7(14)
7 (14)

+12
%12
12
12
12
+12

IC name 1(B) t{7)
STK301-0860 B8kHz tBkHz
STK3I01-060A 3.6kHz 10kHz
STK301-0608 3.5kHz | 12kHz
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d STK301-060B which differ in crossover frequency.
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STK301-060

Application Circult Example

H + Power Supply
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STK301-060

Pln Descriptions

Pin No. Pin name Functiona
3 +Verd Powar supply pin used for + power supply to 1IC2 and 1C3 graphlc equalizer. )
4, 18 DC Pln for 1/2 Vo2 decoupling capacitor of graphic equalizer iIC, Whe B ""hqgad. powar supply

becomes more sffective and ripples are vulnarable. -

5 OUTPUT 1 Cutput pin 1.

51 INPUT 1 Input Impedance for Input pin 1 rated at approximatety BOkL (1 k

8 Vgs Powar supply pin connected 1o ground (AND),

9 Vee Power supply pln used for audio signal power supply to slegtronic
power supply Is used, connect to Vgg.

10 CLK input pin for data from

19 DI D——M

12 +Vee2

13 GND (Vo)

14 Voo

i5 5

16 INPUT 2

17 QUTPUT 2

Note:

13
4
talch ] :g
1 i
1 Rnslonalncg
o™ i i N circult
CLK ; J j Shift Recistor ] ) NC
s . ]
STy & 1ol

Rexistor Network

Analog SW *~\-
e qt1

VDo ¥S5VEE Yoc2

Fig. 1 Equivalent Circuit Block Diagram

No. 4387459



STK301-060

Pins f(1) through f(7) are used as pin connections for the
LC7522 band filter. Supported frequencies and their pin
assignments are listed in the foliowing.

Pin Name  Frequency

f(l) 60Hz
1(2) 150Hz
f(3) 400Hz
f(4) 1kHz
f(5) 2.5kHz
f(6) 6kHz
f(n 15kHz

In order to minimize the noise which occurs during
changeover, connections are made using 1 M{Q resistors
from pins f{1) through f(7) to 1/2 Vcl.

Principles of Operation

thereby effecting the oquwalcg"t apcranon'-
senes resonancc circuit. 'I‘h?e“’STKm”

Fig. 2 Resonance Circoit

R
eio—| o

c voﬁgme. Flg_ﬁfé 3 js presented to describe ]
it #Z represents the impedance of RNF

Z : Resonance circuit impedance
VR : Equivalent to LC7522

Fig. 3 Equivalent Circuit
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S5TK301-060

(3) Flat

When the volume is set to the midrange position and
Ri=Ry, the following relationships are established:

W__R2
£l = Ri=R?2 el

RNF+m
RS2

co=Ay-ei' =ei

Ay = in which

with no relation to the resonance circuit and frequency
characteristics become flat,

When VR is set to R, the resistance value using a VR
sector position becomes R/2,

{4) Boost

When the volume js set to the boost position, resonance cir
amplifier, Under these circumstances and when RoRi and Ry

RNF+Z
yA

is established and output voltage, is calculated a

RNF+Z
y

Av =

eo=Ayeti=

is boosted.
(5) Cut

H- Rj 'i'
eiO—i e
ANF
Gy
Gymax [---—----- - ™~
B i ) . ‘ [NB
quit-erest aemeness is determined b v mins JF boeee foo DN
ﬁ@ﬁé@cy wi S
i, 1 : I
S
(I
I f !
' ' '
H ] i
wl wl Wi w

As the value for Q becomes larger, the participating frequency bandwidth of the resonance circuit becomes
narrower. Although neighboring bands distinction is precise, the swell of frequency characteristics under total
boost is larger while the peak of the resultant frequency is lowered.
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STK301-060

With the STK301-060, few crossover bands exist with an increase in swell during total boost. Pass-band-ripple
(P.B.R.) width at this time is 4 dB with Q set at 3.5 fore and aft,

P.B.R. width
\

Gv

Data Code

(1) Turning on the power initiates a process which
transmits no data {0} for 60 clock cycles (initialization
clock). When data is stopped in rouote, the remainin
data is sent only efter the clock has been initialized.

(2) Using DI and CLK in conjunction with L.C756
equivalent) involves the transmission of the maximpiim
initialization clock to those devices involved.

—= Direction of data transmigsi

:><n biuXmuX ?

Key Code 1(7) 146
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Things to.Note
L. A IO@QEF\\n@led capagitor (or higher) should be installed between the current pin and Vgg.

it B
2. When the conyrolssignal on the microcontroller side onsets faster than STK301-060's Vpp, a resistor rated at

2Kk$2 or more should be placed on the DI and CLK line.

3. Since the STK301-060 is equipped with a built-in CMOS LS}, sufficient caution should be extended to damage
caused by static electricity.

4. Refer 1o the specification sheet for itemized details about the LC7522.
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STK301-060

$TK301-060 Frequency response
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STK301-060

-

[~ All bands boost <]

7 All bands fiat

o.1 d > 8] -
Cutput voltage, Vo -V

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production,

SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties,
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