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Electrical Characteristics at Ta = 25°C, VDD = 8 V, VSS = 0 V 

Parameter Symbol Conditions 
Ratings 

Unit 
min typ max 

Input block 

Input resistance Rin L1-L4, R1-R4  50  kΩ 

Minimum input gain Gin min L1-L4, R1-R4 1 0 +1 dB 

Maximum input gain Gin max  +18 +19 +20 dB 
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Continued from preceding page. 

Parameter Symbol Conditions 
Ratings 

Unit 
min typ max 

Fader block 

Input resistance Rfed   50  kΩ 

Inter-step setting error ATerr 0 dB to 40 dB 0.5  +0.5 dB 

Left/Right balance BAL 0 dB to 30 dB 0.5  +0.5 dB 

Fixed equalizer: 
LOW CUT 

Center frequency f01   40  Hz 

f02   50  Hz 

LOW 

Maximum gain setting Gb max max. boost/cut 10 12 14 dB 

Inter-step setting error ATerr 10 dB to +10 dB 1.0  +1.0 dB 

Center frequency f01 GAIN = 12 dB  60  Hz 

f02  80  Hz 

f03  125  Hz 

f04  160  Hz 

f05  250  Hz 

Quality Factor Q1 GAIN = 12 dB  0.5   

Q2  1.0   

Q3  2.0   

Q4  4.0   

MID 

Maximum gain setting Gb max max. boost/cut 10 12 14 dB 

Inter-step setting error ATerr 10 dB to +10 dB 1.0  +1.0 dB 

Center frequency f01 GAIN = 12 dB  500  Hz 
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Overall Characteristics at Ta = 25°C, VDD = 8 V, VSS = 0 V 

Parameter Symbol Conditions 
Ratings 

Unit 
min typ max 

A loss of insertion ATT  1.0  +1.0 dB 

Total harmonic distortion THD VIN = 1 Vrms, f = 1 kHz  0.01  % 

Inter-input crosstalk CT VIN = 1 Vrms, f = 1 kHz  80  dB 

Left/Right channel crosstalk CT VIN = 1 Vrms, f = 1 kHz  80  dB 

Maximum attenuation VO min VIN = 1 Vrms, f = 1 kHz  80  dB 

Output noise voltage VN all controls flat, IHF-A, Input 1 kΩ 
terminator 

 34  V 

Current drain IDD   30  mA 

Input high-level current IIH CL, DI, CE, VIN = 5.5 V   10 A 

Input low-level current IIL CL, DI, CE, VIN = 0 V 10   A 

Maximum input voltage VCL THD = 1% RL = 10 kΩ 
all controls flat, fIN = 1 kHz 

 2.2  Vrms 

Common-mode rejection ratio CMRR VIN = 0 dBV, f = 1 kHz  50  dB 
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Package Dimensions 

unit : mm 
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Pin Assignment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

33 32 31 30 29 28 27 26 25 24 23

1 2 3 4 5

28



LV3329PE 

www.onsemi.com 
8 

Block Diagram 
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Pin Functions 
Pin No. Pin name Function Equivalent Circuit 

35 

34 

33 

32 

43 

44 

1 

2 

L1 

L2 

L3 

L4 

R1 

R2 

R3 

R4 

Single end input pins. 
VDD

LVref
RVref

1kΩ

50kΩ
+
-

 

31 

30 

3 

4 

L5M 

L5P 

R5M 

R5P 

Differential input pins. 

M
22.62kΩ

22.65kΩ

25kΩ

25kΩ
P

VDD

LVref
RVref

+
-

VDD

 

29 

5 

LSELO 

RSELO 

Input selector output pins. 
VDD

200Ω+
-

 

28 

6 

LVRIN 

RVRIN 

Main volume input pins. 
VDD

LVref
RVref

+
-

 

27 

7 

LCT 

RCT 

Loudness function pins. 

500Ω

1MΩ LVref
RVref

VDD

 

26 

8 

LCOM 

RCOM 

Volume block common pins. VDD
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Continued from preceding page. 
Pin No. Pin name Function Equivalent Circuit 

23 

22 

11 

12 

LFOUT 

LROUT 

RFOUT 

RROUT 
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Control System Timing and Data Format 
The LV3329PE is controlled by applying the stipulated data to the CL, DI and CE pins.  
The data consists of 8 address bits, 12 data bits for each command, and 4 command register bits. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Send to data 
 
 
 
 
 
Address code 

B0 B1 B2 B3 A0 A1 A2 A3 
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Data setting 
 
REG0 (Command register  0000) 
 
Input switching control 

D0 D1 D2 Operation 

0 0 0 INIT 

1 0 0 L1 (R1) 

0 1 0 L2 (R2) 

1 1 0 L3 (R3) 

0 0 1 L4 (R4) 

1 0 1 L5 (R5) 

 
D3 

0 

 
Input gain control 

D4 D5 D6 D7 Operation 

0 0 0 0 0dB 

1 0 0 0 +1.25dB 

0 1 0 0 +2.5dB 

1 1 0 0 +3.75dB 

0 0 1 0 +5dB 

1 0 1 0 +6.5dB 

0 1 1 0 +8dB 

1 1 1 0 +9.5dB 

0 0 0 1 +11dB 

1 0 0 1 +13dB 

0 1 0 1 +15dB 

1 1 0 1 +17dB 

0 0 1 1 +19dB 

 
D8 D9 

0 0 
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REG3 (Command register  1100) 
 
Tone block 
 
Bass 

 GAIN D0 D1 D2 D3 Operation 

  1 1 1 1 +15dB 

  0 1 1 1 +12.25dB 

  1 0 1 1 +9.5dB 

  0 0 1 1 +7dB 

  1 1 0 1 +4.75dB 

  0 1 0 1 +2.75dB 

  1 0 0 1 +1.25dB 

  0 0 0 0 0dB 

  1 0 0 0 -1.25dB 

  0 1 0 0 -2.75dB 

  1 1 0 0 -4.75dB 

  0 0 1 0 -7dB 

  1 0 1 0 -9.5dB 

  0 1 1 0 -12.25dB 

  1 1 1 0 -15dB 

 
  D4 D5 

  0 0 

 
 f0 D6 D7 Operation 

  0 0 60Hz 

  1 0 80Hz 
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REG4 (Command register  0010) 
 
Tone block 
 
Mid 

 GAIN D0 D1 D2 D3 Operation 

  0 1 1 1 +12.25dB 

  1 0 1 1 +9.5dB 

  0 0 1 1 +7dB 

  1 1 0 1 +4.75dB 

  0 1 0 1 +2.75dB 

  1 0 0 1 +1.25dB 

  0 0 0 0 0dB 

  1 0 0 0 -1.25dB 

  0 1 0 0 -2.75dB 

  1 1 0 0 -4.75dB 

  0 0 1 0 -7dB 

  1 0 1 0 -9.5dB 

  0 1 1 0 -12.25dB 

 
  D4 D5 

  0 0 

 
 f0 D6 D7 Operation 

  0 0 600Hz 

  1 0 800Hz 

  0 1 1kHz 

  1 1 2kHz 

 
 Q D8 D9 Operation 

  0 0 1.00 

  1 0 1.25 

  0 1 1.50 

  1 1 2.00 

 
Lch/Rch switching 

  D10 D11 Operation 

  0 0 Lch/Rch active simultaneously. 

  1 0 Only Lch active. 

  0 1 Only Rch active. 
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REG5 (Command register  1010) 
 
Tone block 
 
Treble 

 GAIN D0 D1 D2 D3 Operation 

  0 1 1 1 +12.25dB 

  1 0 1 1 +9.5dB 

  0 0 1 1 +7dB 

  1 1 0 1 +4.75dB 

  0 1 0 1 +2.75dB 

  1 0 0 1 +1.25dB 

  0 0 0 0 0dB 

  1 0 0 0 -1.25dB 

  0 1 0 0 -2.75dB 

  1 1 0 0 -4.75dB 

  0 0 1 0 -7dB 

  1 0 1 0 -9.5dB 

  0 1 1 0 -12.25dB 

 
  D4 D5 

  0 0 

 
 f0 D6 D7 Operation 

  0 0 8kHz 

  1 0 10kHz 

  0 1 12.5kHz 

  1 1 15kHz 

 
 Q D8 D9 Operation 

  0 0 1.00 

  1 0 1.25 

  0 1 1.50 

  1 1 2.00 

 
Lch/Rch switching 

  D10 D11 Operation 

  0 0 Lch/Rch active simultaneously. 

  1 0 Only Lch active. 

  0 1 Only Rch active. 
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REG6 (Command register  0110) 
 
Fader block (0dB to -39dB) 
 

D0 D1 D2 D3 D4 D5 D6 Operation 

0 0 0 0 0 0 0 0dB 

1 0 0 0 0 0 0 -1dB 

0 1 0 0 0 0 0 -2dB 

1 1 0 0 0 0 0 -3dB 

0 0 1 0 0 0 0 -4dB 

1 0 1 0 0 0 0 -5dB 

0 1 1 0 0 0 0 -6dB 

1 1 1 0 0 0 0 -7dB 

0 0 0 1 0 0 0 -8dB 

1 0 0 1 0 0 0 -9dB 

0 1 0 1 0 0 0 -10dB 

1 1 0 1 0 0 0 -11dB 

0 0 1 1 0 0 0 -12dB 

1 0 1 1 0 0 0 -13dB 

0 1 1 1 0 0 0 -14dB 
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REG7 (Command register  1110) 
 

Zero cross control 
 

D0 D1 D2 D3 Operation 

0 0 0 0 Zero cross detection off 

1 0 0 0 Zero cross detection on 

 
Zero cross detection 

D4 D5 D6 D7 Operation 

0 0 0 0 Input gain (LSELO) 

0 1 0 0 Input gain (RSELO) 

0 0 1 0 Main volume (LVROUT) 

0 1 1 0 Main volume (RVROUT) 

0 0 0 1 Fader (LFOUT) 

0 1 0 1 Fader (RFOUT) 

0 0 1 1 Fader (LROUT) 

0 1 1 1 Fader (RROUT) 

 
D8 D9 D10 D11 

0 0 0 0 

 
REG8 (Command register  0001) 
 

FIXED EQ block 
LOW_CUT 

D0 D1 D2 D3 Operation 

0 0 0 0 OFF 

1 0 0 0 ON 

 
D4 D5 D6 D7 D8 D9 Operation 

0 0 0 0 0 0 40Hz 

0 1 0 0 0 0 50Hz 

 
Channel select 

D10 D11 Operation 
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REG11 (Command register  1101) 
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REG12 (Command register  0011) 
 

Soft step/Soft mute control 
 

D0 Operation 

0 Soft mute off 

1 Soft mute on 

 
D1 D2 D3 

0 0 0 

 
 

Soft step/Soft mute settling time select control 
 

D4 D5 Operation 

0 0 mute time 0.64ms 

1 0 mute time 5.12ms 

0 1 mute time 40ms 

1 1 mute time 80ms 

 
D6 D7 Operation 

0 0 Bass block/Mid block Soft step time 10ms 

1 0 Bass block/Mid block Soft step time 20ms 

 
D8 D9 D10 D11 

0 0 0 0 

 
 
REG13 (Command register  1011) 
 

Soft step on/off select 
 

D0 D1 D2 D3 Contents 

0 0 0 0 - 

1 0 0 0 - 

0 1 0 0 - 

1 1 0 0 - 

0 0 1 0 - 

1 0 1 0 - 

0 1 1 0 - 

1 1 1 0 - 

0 0 0 1 - 

1 0 0 1 - 

0 1 0 1 - 

1 1 0 1 - 

0 0 1 1 - 

1 0 1 1 - 
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Usage Cautions 
(1) Data Transmission at power on 

 The status of internal analog switches is unstable at power on. Therefore, perform muting or some other 
countermeasure until the data has been set. 

 At power on, initial setting data must be sent once in order to stabilize the bias of each block in a short time. 
 
(2) Description of zero cross switching circuit operation 

 The LV3329PE have a function to switch zero cross comparator signal detection locations, enabling the selection of 
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T = -Ct × (R1 + Rt) × 1n 
Vs - Vcrt

Vs × ( 1 - 
Rt

R1 + Rt )
 • • • [1] 

 
Calculation example) 

 VDD = 8V, Vs = 4V 
 Vctr = 1.75V 
 R1 = 930k (TIM pin internal resistance) 
 Ct = 0.022F (External Ct) 
 Rt = 150k (External Rt) 

 
The timer time “T” is obtained by formula [1] above. 
 
In this example, T = 10.1ms. 

 
(5) Bass/mid-range block soft step operation 

The LV3329PE has a soft step function at bass and mid-range blocks to minimize switching noise.  
The soft step time for the bass and mid-range blocks is 10ms or 20ms and can be selected using serial data.  
When set to soft step on, a soft step function for the bass or mid-range block can be implemented at the minimum 
resolution step intervals. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(6) Soft mute operation 

The LV3329PE have a soft mute function for low switching noise, when this mute function set operation. 
(mute/unmute function select) 
The Soft mute time can be selected by send to CCB control. (0.6ms, 5ms, 40ms, 80ms) 
A soft mute function can be implemented by set to soft mute on. (Set to mute on/off) 

 
 
 
 
 
 
 
 
 
 

CE "H" → "L"
soft step start

soft step time

Soft mute time Soft mute time
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(7) Step mode operation 
In step mode, when the main volume is switched between 0dB and -32dB in 2-dB steps, the volume is first set to the 
midpoint level of before and after the setting, and then to the final value. 
The volume is set at the zero cross operation timing. 
(Condition: Set to zero cross mode.) 
This operation further reduces the switching noise, in addition to the effects of countermeasures against switching 
noise due to zero cross operation. 
 

(8) Notes during data control 
1) Notes when transmitting data continuously 

(1) Transmit the initial data once at power ON. (REG0, D0 to D11 = ALL “0”) 
Set each register thereafter, but be sure 
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Application Circuit Example 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

33 32 31 30 29 28 27 26 25 24 23

1 2 3 4 5 6 7 8 9 10 11

44

43

42

41

40

39

38

37

36

34

35

12

13

14

15

16

17

18

19

20

21

22
LROUT

CE

DI

CL

OSC

TEST4

TEST5

RROUT

L2

L1

VREG

VDD
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