KE E SEMICONDUCTOR KIC9459N/F

TECHNICAL DATA CMOS DIGITAL INTEGRATED CIRCUIT

ELECTRONIC VOLUME CONTROL
KIC9459N/F are electronic volume control ICs
developed for use in home stereos and other audio T’_r%,_"
equipment. Using serial data input from external ME. )
sources, it controls the sound volume, balance and J"‘._g
loudness circuits.
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FEATURES [ i R
+ Sound volume can be controlled in 91 steps from 0 to T [ e 14 L 3.0£0.3
-89dB or up to an infinite level in 1dB increments. - 0.25+1v:)-.717/870.05
+ Incorporating two channels of volume control circuits, o =
the device allows independent volume control :
therefore, it also provides the balancing function.
« A loudness circuit(20dB tap) is built in KIC9459N and
KICO459F. NDIP—28
+ Can operate with a single or dual power supplies.
+ Can control up to 4 chips on the same bus by uning
chip select input.
+ Thanks to its polysilicon resistor, the device allows you
to configure a low-distortion, high-performance volume
control system.
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PIN CONNECTION MFP—24(450)
KIC9459N KIC9459F
Vss W1 VDD Vss B1 VDD
NC 2 NC L-0UT 2 R-0OUT
L-our W3 R—OUT NC W3 NC
NC 4 NC L—ch L-IN 4 R-IN ch
L—ch L-IN W5 R-IN R—ch L-1D1 W5 R-LD1
L-LD1 6 R-1D1 L-LD2 6 R-LD2
L-1LD2 v R-LD2 L.A.GND ird R.A.GND
L.A.GND 8 R.A.GND NC 8 NC
NC Ho NC cst Mo cs2
CS1 10 CsS2 NC 10 NC
NC 11 NC GND 11 STB
NC 12 NC CK 12 DATA
GND 13 STB
CK 14 DATA
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KIC9459N/F
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KIC9459N/F

MAXIMUM RATINGS (Ta=25C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage (1) Von/Vss -0.3~36 \Y%
Supply Voltage (2) Vpp/GND -0.3~20 A%
GND Block Input Voltage Vin (1) -0.3~Vpp+0.3 \%
Vss Block Input Voltage Vin (2) Vss-0.3~Vpp+0.3 \%
Power Dissipation Pp 300 mW
Operating Temperature Range Topr -40~85 T
Storage Temperature Range Tsig -65~150 T

ELECTRICAL CHARACTERISTICS
(Referenced to Vpp=15V, Vss=-15V, GND=0V at Ta=25C unless otherwise noted)

CHARACTERISTIC SYMBOL CEQECSUFII‘I TEST CONDITION MIN. TYP. | MAX. | UNIT
Operating Supply Voo/Vee B Operating W'ith dual 12 _ U v
Voltage (1) power supplies
Operating Supply Vio/GND B Operating with single 6.0 _ 18 v
Voltage (2) power supply
Operating Supply Ton 1 | Non-loaded, no input - 05 20 | mA
Current

"H" Level Vi (1) : 4.0 ~ Vbp
Input Voltage B CK,_DATA, STB pins v
"L” Level | Vi (1) Vop=6.0~18V GND ~ 1.0
"H" Level Vi (2) Vpp X 0.7 ~ Vb
Input Voltage - CS1 and CS2 pins \%
"L" Level Vi (2) GND ~ Vop X 0.3
"H" Level I CK. DATA. STB V=15V -1.0 ~ 1.0
Input Current - e . ’ UA
"L" Level I CSl1, €S2 pins V=0V -1.0 ~ 1.0
Operating Frequency fop - 0 ~ 1.0 MHz
; : CK, DATA, STB pins
Min. Ope.ratmg Tek B 05 B B S
Clock Width
Volume Resistance Rvr - When loudness OFF 185 275 36.5 kQ
Step Deviation AVR ~ | Deviation between 12 ~ 12 B
volume steps
Analog Switch Ron (1) - Olny Analog SW LA2 - 350 - 0
ON Resistance Rox (2) - | All analog SW (without LA2)| - 750 | 1500
Analog Switch B . B _
Leakage Current Torr Internal analog switch 0.1 0.1 HA
Total Harmonic Distortion THD - 0.005 - %
fINzlkHZ
Maximum Attenuation ATTwvax Vin=1Vrms - 100 - dB
1
Output Noise Voltage VN Rg=600€2, Ri.=100k & - 1.0 - uvrms
BW=20Hz~20kHz
Crosstalk C-T - 100 - dB
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KIC9459N/F

TEST CIRCUIT (Ipp/THD/ATTwmax/V~/C+T)

Same as L—ch
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EXAMPLE OF APPLICATION CIRCUIT
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(Note) Since a high-frequency digital signal is input to the CK, DATA and STB pins, corrective
measures must be taken to prevent it from getting mixed in the analog circuit to generate
noise by, for example, guarding the above signal lines with ground patterns or using shielding
wire for these lines.
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KIC9459N/F

PIN DESCRIPTION

Numeral in ( ) means the pin No. of KIC9459F

Pin No. SYMBOL PIN NAME FUNCTION REMARK
1) Vss Negeitwe. POWET 1 Yhen using dual r VDD=6.0~17V
SUPRLY. bl power supplies £ GND=0V
13 (11) GND Digital GND pin VSS=-6.0~-17V -
Posit When using a [\/DD:6.0~18V
28 (24) Vb ositive bower single power supply & GND=VSS=0V
supply pin
3 (2) L-0UT
volume output
iI] ouT
26 (23) rR-ouT | P
N VR
5 (4) L-IN r
volume input pin o1 sakq A 29210
24 (21) R-IN
6 (5) L-LD1 LD2
23 (20) R-LD1 Loudness tap A-GND
7 (6) L-Lpz | outeutpmn
LAl | LA2
22 (19) R-LD2
Loudness "ON” ON OFF
8 (M L-A-GND Loudness "OFF” OFF | ON
Analog GND pin
21 (18) R-A-GND
10 ) 51 Chip select Up to 4 chips on the same bus can be B
19 (16) Cs2 input pin used by switching over chip select code
14 (12) CK clock input pin Data transfer clock input L
OW
15 (13) DATA Data input pin Volume setup serial data input il;rlizhold
hoUt DI
16 (14) STB Strobe input pin Data write strobe input fnput b
2,49,11,12,17,
18,20,25,27 . . B
(3) (8) (10) (15) NC | No connection
(17) (22)
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KIC9459N/F

DEVICE OPERATION
1. Setting up volume value (amount of attenuation)
Serial data consisiting of 24 bits is used to set a volume value.

- Data format

(LSB) » (MSB)
pATA  |D01|D02 D03 D05 |DO6 |DO7 [ \\ [0 [0 |0 [CifC2]ca]ca|
2]

( M
)

LSB 1 2 3 4 5 6 7 8
[po1|poz [po3 |po4 [Do5 [D06 |DO7[70" | :  L-ch VOLUME DATA

9 10 11 12 13 14 15 16
[p11]|pi2[p13|p14 D15 |D16|D17[70"| : R-ch VOLUME DATA

17 18 19 =20
[tp [70]70] 0] . LOUDNESS DATA

21 22 23 24
[cifca]cs]cal . CHIP SELECTOR DATA

1) Chip select code is constructed 4bit of "C1”, "C2", "C3", "C4".
"C3", "C4" are fixed bit "01”
"C1”, "C2" are variable bit, seting by "C1”, "C2" input level.

Cs1 CS2 C1 C2 C3 C4
L L 0 0 0 1
H L 1 0 0 1
L H 0 1 0 1
H H 1 1 0 1

2) The bit "LD” is the loudness setup data. Loudness is turned on when LD=1.
"LD” bit = "1”  Loudness ON.
"LD"” bit = "0” Loudness OFF.

1998. 2. 7 Revision No : 0 KEE 6/8



KIC9459N/F

3) The bits "D01” through "D07” are the L-ch volume step data and the bit "D11” through "D17”

are R-ch volume step data. For details, see the tables below.

DOZ | DO3 | D04 | D05 | DO6 | DO7
D12 | D13 | D14 | D15 | D16 | D17

D11
0

VOLUME | DO1

VALUE

-46dB

47
-48
-49
-50
-51
-52
-53
-54
-55
-56
-57
-58
-59
-60
-61

62
-63
-64
—-65
-66
-67
68
-69
-70
-71
-72
-73
-74
-75
-76
=77

-78
-79
-80
-81

-82
-83
-84
-85
-86
-87
-88
-89

D02 | DO3 | D04 | D05 | DO6 | DO7
D12 | D13 | D14 | D15 | D16 | D17

D11

VOLUME | D01

VALUE

0dB

-10
-11
-12
-13
-14
-15
-16
-17
-18
-19
-20
-21
-22

-23
-24
-25
-26
-27
-28
-29
-30
-31

-32
-33
-34
-35
-36
-37
-38
-39

-40
-41

-42
-43
-44
-45
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KIC9459N/F

2. Serial data timing

Make sure tat CK, DATA and STB are input to the device at the timings shown below.

h )}
C

bl

w S >:< X D<_> L N4
« I . M

b a>0.5us, b >1.0us

3. Operating with a single or dual power supplies
The KIC9459N/F can operated with eith a single power supply or dual power supplies.
and serial data logic level is 0~5V.

+ Operation with single power supply « Operation with dual power supplies
VoD VoD
JUL
(Al_/gNgDD) e GND/A-GND ~—d—— -\ —
JUL
GND/Vss Analog Signal Logic Signal Vss Analog Signal  Logic Signal

1998. 2. 7 Revision No : 0 KELC 8/8



