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Sound Processor for Car Audio

BU32105EFV-M

General Description

The BU32105EFV-M is a Sound Processor for Car Audio
Systems that includes DSP, Codec(ADC, DAC) and Fader

Volume. It achieves very low Output Noise Voltage,

2uVrms(Typ)(Fader Volume=-~dB). Therefore, low noise

Car Audio Systems can be realized easily by using
BU32105EFV-M.

Features

m AEC-Q100 Qualified™°?

m 2ch A% ADC: S/N=100dB

m 5¢ch A% DAC: S/IN=100dB

m 4ch Independent Analog Fader Volume

m Digital 5 Inputs(4 Outputs)

m Sampling Rate Converter(SRC)
fs: 8k/16k/24k/32k/44.1k/48k/88.2k/96kHz
(S/PDIF fs: 16k/24k/32k/44.1k/48k/88.2k/96kHZ)

m Analog Single-end: max 5 Inputs

m Analog Mixing Single-end: max 4 Inputs

m Hard Logic DSP
13-Band EQ + 3-Band Tone, Loudness, X'over Filter,
P’Bass, 16-Band Spectrum Analyzer, Noise Gen,

Key Specifications

4.75V to 6.00V
3.00V to 3.60V

m Analog Power Supply Voltage:
m Digital Power Supply Voltage:
m Operating Temperature: -40°C to +85°C
= Maximum Input/Output Voltage: 2Vrms(Typ)
m Output Noise Voltage(Fader Volume=-=dB):2uVrms(Typ)
m S/Nap(Input Selector-ADC-DOUT): 100dB(Typ)
m S/Npa(DIN-DAC-Fader Volume OUT): 99dB(Typ)

Package

Applications

Scaler, Time Alignment, DVol(Att/Boost/Output2), BEEP

m Time Alignment
2ch-input Mode: 21.3ms/ch,

4ch-input Mode: 10.6ms/ch
(Note 1): Grade3

Typical Application Circuit

W(Typ) x D(Typ) x H(Max)
18.50mm x 9.50mm x 1.00mm

HTSSOP-B54
(0.65mm pitch)

m Car Audio Systems
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Figure 1. Typical Application Circuit Diagram

OProduct structure : Silicon monolithic integrated circuit

QOThis product is not designed protection against radioactive rays
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Datasheet

Function

Function

Specifications

Input Selector
(Analog)

* Analog Single-end max 5 inputs
* Possible to select Single-end/GND ISO(Diff) 3 inputs

Input Selector
(Analog Mixing)

* Analog Single-end max 4 inputs
* Possible to select Single-end/GND 1SO(Diff) 2 inputs

Input Gain

» 36dB to 0dB/1dB step

Input/Output Selector
(Digital)

« Digital 4 inputs/outputs + 1 input
* SRC fs(input)=8k/16k/24k/32k/44.1k/48k/88.2k/96kHz(S/PDIF: fs: 16kHz to 96kHz)
« fs(output)=44.1k/48kHz

13-Band EQ + 3-Band Tone
(Bass/Middle/Treble)

DSP

[13-Band EQ)]

» +24dB to -24dB/2dB step
* fp=50Hz to 12.5kHz

< Q=2.2/4.7

(Note 1), (Note 3)

[3-Band Tone](Bass/Middle/Treble)

» +12dB to -12dB/2dB step

« fc=40/63/100/160Hz(Bass: 1* order shelf-type)

« f0=400/630/1k/1.6kHz(Middle: Q=0.2)

« fc=2.5k/4k/6.3k/10kHz(Treble: 1% order shelf-type)

(Note 1), (Note 3)

[3-Band EQ)]

* +24dB to -24dB/2dB step
* 0=20/31.5/20kHz

* Q=2.2/14.7

(Note 1), (Note 3)

Time Alignment
DSP

» 10.6ms/ch(4ch-input Mode)
» 21.3ms/ch(2ch-input Mode)

X'over Filter(Front/Rear)

DSP

[HPF(2"%/4™ order)]
« fc=25/31.5/40/50/63/80/100/125/160/200/250Hz, Through

* Phase=0°, 180° (Note 3)

X over Filter(Sub)

DSP

[LPF(2"/4™ order)]

« fc=25/31.5/40/50/63/80/100/125/160/200/250Hz, Through
* Phase=0°, 180°

[HPF(4™ order)]

« {c=20/25/31.5/40/50/63/80/100/125/160/200Hz, Through (Note 3)

Loudness

DSP

» 0dB to -15dB/1dB step

* LPF fc=30/40/50/63/80/100/125Hz

» HPF fc=3k/4k/5k/6.3k/8k/10k/12.5kHz
* HiBoost=0/0.2/0.55/1.0

(Note 2)

(Note 3)

PZBass(Bass Boost)
DSP

» 12dB to 0dB/1dB step

« fc=54/68/86/108/134/172/214Hz, Through (Note 2)

16-Band
Spectrum Analyzer

DSP

* fp=20Hz to 20kHz(16-point)

* Q=2.4/3.6/5.1/7.5

» Mode: Averaging/Peak Hold/Level Meter
» 36dB to 0dB/2dB step

Noise Gen DSP

* White Noise/Pink Noise

BEEP DSP

(Note 1)

* BEEP Level=0dB to -79dB/0.5dB step, -~dB

DVol(Att/Boost)
DSP

« Att: 0dB to -95.5dB/0.5dB step, -~dB
» Boost: 36dB to 0dB/0.5dB step, -~dB

(Note 1)

DVol(Output2) DSP

» 0dB to -79dB/0.5dB step, -~dB

Scaler
DSP

*» PreScaler: 0dB to -84dB/12dB step
* PostScaler: 84dB to 0dB/12dB step

Fader Volume

(Note 1)

» 0dB to -79dB/1dB step, -~dB

AVol(AMix/DMix)

» AVoI(AMix): +6dB to -63dB/1dB step, -~dB
» AVol(DMix): 0dB to -69dB/1dB step, -~dB

(Note 1)

(Note 1) Possible to use “Advanced Switch” to prevent pop noise.
(Note 2) Possible to use “Advanced Switch” to prevent pop noise. [Possible only for Gain switching.]

(Note 3) Possible to sets five coefficients of 2" order IIR Filter directly.
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Pin Configuration

(TOP VIEW)

54| 53][52[| 51 50] 40|48 47][ 46 45 || 44]{ 43| 42| 41 [{ 40| 39| 38][37][ 36 || 35| 34| 33| 32]{ 31 || 30| 29 || 28]

m X = w w w o o o N N o Z 4 O O «@ &N m m o < < <
= O 0O 8 ¥ ¥ Z ¥ ¥ O O O O 5 8 O ¥ ¥ O ¥ ¥ O Y O 0
nw oo v o O 0O 5 00 O /7 2 2 x s xx 2 00 0 o0 o0 o 75 o o 75U

0 o > O 0O > o @ g o o 0 =

| — o o s o - — |
N N - — o o~ N

[So B | _ 4 o zZ oz o L Z o Z2 o ¢ xr o X o
8 B ax i aod X %< o@mdms,=>oD 0% <05 Eexas g oob
Z Z W Qo k& E a2 49 9 9 3 9 35 Q E:f 8:’ 8:' E:' Z A E a w =z Z
© 0 >2 3 =293z 3333 32 Z 3z 2z 2z2z 9 >33 >c 909
[a] < > €« O 0O « €« £ £ £ £ £ £ £ £ £ £ £ g « O O « > <« 0O
[1]l2]3 4] s ]e] 78] 9rofs1]s2]13][14] 15][16][17] 18] 10] 20] 21 ] 22] 23] 24] 25 26|27 ]

Figure 2. Pin Configuration

Pin Descriptions

E?. Pin Description UB?::d Z'S Pin Description Ur;liﬁfd
1 DGND3 |Digital GND3 - 28 TEST |Test Input DGND
2 | AGNDL2 |Analog Lch GND2 - 29 DIOA |Digital Data I/O A DGND
3 VREFL |Lch Reference - 30 | LRCKA |Digital LR Clock I/O A DGND
4 | AVDDL2 |Analog Lch Power Supply2 - 31 BCKA |Digital Bit Clock I/O A DGND
5 OUTRL |Rear Lch Output Open 32 DIOB |Digital Data I/O B DGND
6 OUTFL |Front Lch Output Open 33 | LRCKB |Digital LR Clock /0 B DGND
7 | AVDDL1 |Analog Lch Power Supplyl - 34 BCKB |Digital Bit Clock I/O B DGND
8 | AGNDL1 |Analog Lch GND1 - 35 DIOC2 |Digital Data I/O C2 DGND
9 INL1AP |Selector Lch-Single1-DiffAP Input 36 | DIOC1 |Digital Data I/O C1 DGND
10 | INL2AN |Selector Lch-Single2-DiffAN Input 37 | LRCKC |Digital LR Clock /O C DGND
11 | INL3BP |Selector Lch-Single3/M1-DiffBP/MAP Input 38 BCKC |Digital Bit Clock I/O C DGND
12 | INL4ABN |Selector Lch-Single4/M2-DiffBN/MAN Input 39 | DVDD1 |Digital Power Supplyl -
13 | INL5MP |Selector Lch-Single5/M3-DiffCP/MBP Input O'lfp 40 REG |Regulator Output for internal Logic -
14 INMN  [Selector SingleM4-DiffCN/MBN Input % 41 MCKI |Master Clock Input -
15 | INR5MP |Selector Rch-Single5/M3-DiffCP/MBP Input AGND 42 | MCKOB |Master Clock invert signal Output Open
16 | INR4BN |Selector Rch-Single4/M2-DiffBN/MAN Input 43 | DGND2 |Digital GND2 -
17 | INR3BP |Selector Rch-Single3/M1-DiffBP/MAP Input 44 | DVDD2 |Digital Power Supply2 -
18 | INR2AN |Selector Rch-Single2-DiffAN Input 45 DIOD |Digital Data I/O D DGND
19 | INR1AP |Selector Rch-Singlel-DiffAP Input 46 | LRCKD |Digital LR Clock /O D DGND
20 | AGNDRL1 |Analog Rch GND1 - 47 BCKD |Digital Bit Clock I/O D DGND
21 | AVDDR1 |Analog Rch Power Supplyl - 48 DINE |Digital Data Input E DGND
22 | OUTFR |Front Rch Output Open 49 | LRCKE |Digital LR Clock Input E DGND
23 | OUTRR |Rear Rch Output Open 50 BCKE |Digital Bit Clock Input E DGND
24 | AVDDR2 |Analog Rch Power Supply2 - 51 SDO |Command Data Output Open
25 | VREFR |Rch Reference - 52 SDI Command Data Input -
26 | AGNDR2 |Analog Rch GND2 - 53 SCK |Command Clock Input -
27 | DGND1 |Digital GND1 - 54 STB |Command Strobe Input -
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Block Diagram
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m Digital Input/Output Format
* 64fs(2ch)
* SRC 64fs(2ch Inputs): 8kHz to 96kHz
* SRC S/PDIF: 16kHz to 96kHz
. fs(Output) 44.1kHz/48kHz
« I°S/Left- -Justified/Right-Justified
* 16/20/24bit
m DC Cut HPF
+1% order HPF: fc=1Hz, Through
m 16-Band Spectrum Analyzer
» Gain=36dB to 0dB/2dB step
* fp=20Hz to 20kHz(16-point)
* Q=2.4/3.6/5.1/7.5
Common setup for all bands
= Noise Gen
» White Noise/Pink Noise
m Loudness(1* order)
 0dB to -15dB/1dB step
» Advanced Switch
* HiBoost=0/0.2/0.55/1
* LPF fc=30/40/50/63/80/100/125Hz
* HPF fc=3k/4k/5k/6.3k/8k/10k/12.5kHz
« Coefficient setting
= Time Alignment Control
« 10.6ms/ch: 4ch-Independent Input
« 21.3ms/ch: 2ch-stereo Input
* FL/IFR/RL/RR/S/RL2/RR2
Independent control
= [IR A/IIR B(Surround)
» Advanced Switch
. Coefﬁuent setting
m P’Bass(Bass Boost)
« fc=54/68/86/108/134/172/214Hz,
Through
» Gain=12dB to 0dB/1dB step
» Advanced Switch
* Front/Rear Independent control

Figure 3. Block Diagram

m DVoI(Att/Boost)
« Att: 0dB to -95.5dB/0.5dB step, -~dB
* Boost: 36dB to 0dB/0.5dB step, -~dB
+ 6¢ch Independent control
» Advanced Switch
m Front/Rear HPF(4"/2™ order)
» HPF: fc=25/31.5/40/50/63/80/100/
125/160/200/250Hz, Through
* Coefficient setting
» Phase=0°/180°
m Scaler
* PreScaler: 0dB to -84dB/12dB step
* PostScaler: 84dB to 0dB/12dB step
m 13-Band EQ + 3-Band Tone(2 order)
[13-Band EQ]
» Gain=+24dB/2dB step
» Advanced Switch
« fo=fix, Q=2.2, 4.7
Common setup for all bands
* Coefficient setting
[3-Band Tone](Bass/Middle/Treble)
» Gain=t12dB/2dB step
» Advanced Switch
* fc=40/63/100/160Hz
(Bass: 1% order shelf-type)
* fo=400/630/1k/1.6kHz(Middle: Q=0.2)
* fc=2.5k/4k/6.3k/10kHz
(Treble: 1% order shelf-type)
* Coefficient setting
[3-Band EQ](Instead of 3-Band Tone)
» Gain=+24dB/2dB step
» Advanced Switch
» f6=20/31.5/20kHz, Q=2.2, 4.7
m BEEP
» ATT=0dB to -79dB/0.5dB step, -~>dB

m Sub LPF(4"/2™ order)/HPF(4" order)

* LPF: fc=25/31.5/40/50/63/80/100/
125/160/200/250Hz, Through

* Phase=0°/180°

* HPF: fc=20/25/31.5/40/50/63/80/
100/125/160/200Hz, Through

* Coefficient setting

m Sub IR

« Coefficient setting

= DVol(Output2)

» Gain=0dB to -79dB/0.5dB step

m Input Gain

» Gain=36dB to 0dB/1dB step

m AVOI(AMix)

» Gain=+6dB to -63dB/1dB step, -~dB
* Advanced Switch

* L/R Independent control

m Stereo Mix Gain

* Gain=+6dB, 0dB

m AVol(DMix)

» Gain=0dB to -69dB/1dB step, -«dB
* Advanced Switch

m Fader Volume

» Gain=0dB to -79dB/1dB step, -«dB
* Advanced Switch

* 4ch Independent control

= Mixing

* Advanced Switch

* 4ch Independent control
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Signal Flow
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Figure 4. Signal Flow
Select Select
No. Address Selector No. Address Selector
1 0203(hex)[7] |DSP Input Selector 16 | 0207(hex)[1:0] |Digital Outputl Front Selector
2 0203(hex)[5] |SpeAna Input Selector 17 | 0207(hex)[3:2] |Digital Outputl Rear Selector
3 0203(hex)[6] |Loudness Input Selector 18 | 0207(hex)[5:4] |Digital Outputl Sub Selector
4 0002(hex)[3] |Loudness 19 | 0208(hex)[1:0] |Digital Output2 Selector
5 0203(hex)[4] [Time Alignment Input Selector 20 0019(hex)[7] |Rear Input Selector(ExtlO)
6 0203(hex)[3] [Time Alignment Mode 21 0019(hex)[6] |Sub Input Selector(ExtlO)
7 0205(hex)[6] P’Bass Input Selector(Front) 22 | 0208(hex)[5:4] |Digital Output3 Selector
8 | 0205(hex)[5:4] P’Bass Input Selector(Rear) 23 | 0103(hex)[2:0] |Analog Input Selector
9 0002(hex)[6] P’Bass 24 | 0103(hex)[6:4] |Analog Mixing Input Selector
10 | 0002(hex)[7] |Xover/EQ 25 | 0104(hex)[7:0] |Analog Mixing Source(FL, FR, RL, RR)
11 | 0206(hex)[7:6] |SL X'over Input Selector 26 | 0200(hex)[1:0] |Digital ExtlO 10 Selector
12 | 0206(hex)[0] |Digital Mixing Input Selector 27 | 0201(hex)[2:0] |Digital Outputl IO Selector
13 | 0206(hex)[1] |Digital Mixing Stereo Mix 28 | 0201(hex)[6:4] |Digital Output3 IO Selector
14 | 0002(hex)[5] |SL Xover 29 | 0202(hex)[3:0] |Digital Inputl IO Selector
15 | 0206(hex)[5:4] |SR Volume Input Selector 30 | 0202(hex)[7:4] |Digital Input3 IO Selector
www.rohm.com
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BU32105EFV-M Datasheet

Description of Blocks

(1) MCK(Master Clock)

An internal inverter and an X'tal oscillation circuit are formed by connecting X'tal to the MCKI pin and the MCKOB pin, and a
Master Clock is generated by turning ON the DVDD power supply. The oscillation cannot be turned off by an external circuit.
When using the Master Clock in an external device, connect an inverter to the MCKOB pin. The inverter has to be connected

to the MCKOB pin in the shortest distance possible to ensure oscillation stability. Connect the external device to the output of
the inverter connected to the MCKOB pin.

Moreover, it is also possible to input a clock directly into the MCKI pin. In this case, since there is no function to stop the
inverter in the device during an oscillation, an inverted clock is being outputted to the MCKOB pin continuously.

Master Clock frequency can be set to 256fs/384fs/512fs(fs=44.1kHz/48kHz). Setup fs Selector(0001(hex)[3]) and MCK
Selector(0001(hex)[5:4]) to conform with the actual input frequency and fs.

m Master mode m Slave mode
3_|7IPF a1 MCKI Level PLL |» Master 41 MCKI Level L | pL |
! _L shift Clock shift
Xtal =2 1MQ
Master
42
ToF 3300 MCKOB Clock_B MCKOB
Master
Clock
Figure 5. The MCKI/MCKOB Pin Circuit Diagram
MCKI: Pulse wave MCKI: Sine wave
3.3V 3.3V /\
Threshold H Threshold H
Threshold L Threshold L
ov ov
MCKOB MCKOB
3.3V 3.3V
ov ov

Figure 6. MCKOB Output

When MCK input to the MCKI pin stops, PLL and all the logic circuits stop. The 4-Wire, 2-Wire data also cannot be received.
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BU32105EFV-M Datasheet

(2) SRC(Sampling Rate Converter)

There is a SRC(Sampling Rate Converter) function in Digital Input 1/3. Since audio data which is asynchronous with MCK
can be converted to audio data which is synchronized with MCK in SRC(fs=44.1 k/48kHz, 24bit), audio data which is
asynchronous MCK can be input as it is. Possible sampling frequencies for which audio data is inputted are 8k/16k/24k/
32k/44.1k/48k/88.2k/96kHz.

The S/PDIF input except for the characteristic of interface is also supported in fs=16k/24k/32k/44.1k/48k/88.2k/96kHz.
The characteristic of interface is compliant with the Electrical Characteristic of Digital System(See P.35).
The S/PDIF is supported in IEC60958-3: consumer applications.

When sampling frequency of input signal(period of LRCK) is changed, SRC detects the frequency change and mutes the
output signal. Once the SRC detects that the input signal is stable for at least 101.5ms, it un-mutes the output signal.

fs 44.1kHz 48kHz

o MMM AAAAACAAAAAARA
Sttt Ll

SRC
Output

101.5ms

Figure 7. Example of SRC(In case that sampling frequency of input signal is changed from 44.1kHz to 48kHz)
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BU32105EFV-M Datasheet

(3) Mixing
Advanced Switch dvanced Switch

Digital Stereo Digital 1/0O
(AtoE) = S%Iector 1 SRC :tSeIector:t DSP 3 DAC 3 Fader Volume Mixing Analog
Analog Stereo EIL//FRRI;’/ 4ch independent B 4ch independent F Output
(Single1/2, Diff A) =" Analog Input :t ADGC JT —
Main Source

Analog Stereo Selector
(Single3 to 5, Diff B/C)

(Single M1 to M3, Diff MA/MB) Advan
Analog Monaural Analog Mixing :t AVol(AMix) Analog Source Selector —
(Single M4) Input Selector L/R independent 4ch independent
Digital Stereo = Digital 1/O Advanced Switch
o BB T or B[SREf;&)[selector{ Dvol e
Digital Monaural = " P|AVol(DMix)
(AtoE) [BEEPPYBEEP Level SR/Mix

Mixing Source

Figure 8. Mixing Image Diagram

It is possible to mix 2 Mixing signal(Analog/Digital) to 4ch output independently. Since Advanced Switch is possible
in Mixing ON/OFF control, it is possible to reduce pop noise. There is no countermeasure against pop noise when the
selector is setup without Advanced Switch. Therefore, when changing the selector setting, take countermeasures,

such as setting Mixing=OFF, AVol=-~dB.

Digital IO Digital Input
I ] 1
orresponded to Coefficient Setting
I JCorresponded to Advanced Switch )
T
C'S . 1:0203(hex)[7]  20: 0019(hex)[7]
= i th 12:0206(hex)[0]  21: 0019(hex)[6]
It TTh 13: 0206(hex)[1] 25: 0104(hex)[7:0]
| Selector | |_Sﬁ£f_| 15: 0206(hex)[5:4]
¥ vy ¥ vy ¥ —
[ Digital Input2 (Exti0) | Digital Input3 —
— SRCIBRC De—®7 13 iy
12 |BEEP 1] BEEP Level
2L 2% 'bc cut HPF J_’I"E_‘ 15
N Y 3
[ oc cutHPF || b cut HPF | S 3
— R N * * Sub AN
1 DSP
L L4
1 Analog/Digital Mixing Analog Mixing Source Selector
(4ch independent) (4ch independent)
:
URch 4 0dB/+6dB
dependent
Vv \Vol(AM
-~ -
|
| Analog Input Selector | Analog Mixing | Analog Input Selector |
Z.3 3
Input Selector ——
GND ISO| £—=% £ [GND ISO jraderveleg DAC le—
Di Di - N N
O 1 |lenp 1solfen isol| LB - _@-o
Diff) (Diff)
Analog ( Analog
Input > > % Input
Selector Analog Mixing Selector
Input Selector
S 3 I -
ol [Z][a] v
mH<<H< IHIHXHo|
o [] [5] i | e | ) 2 *Analog Mixing Input :
L ] i i f
Analog Main — Analog Main Analog Output SingleM1(4BN), SingleM2(5MP), SingleM3(MN),
Inpu? a Analog Mixing Input* mpngch Diff M1(4BN, 5MP), Diff M2(5MP, MN)

Figure 9. Mixing Diagram

When Digital Mixing is used, set DAC Digital Mixing Mode 0109(hex)[6] ON at the same time.
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BU32105EFV-M Datasheet

(4) Analog Input Selector

Analog Input Selector of Main system and the Mixing system have the following configuration. Combination is possible for
either GND I1SO(Diff) or Single-end. Pin 11 to Pin 17 are pins that can be selected for both Main system and a Mixing system,
and can be used at the same time. However, combinations Main=GND ISO(Diff)/Mixing=Single-end, and Main=Single-end/
Mixing=GND ISO(Diff) cannot be used.

In Mixing system, it is possible to choose L and R and L+R. Therefore, monophonic conversion of the stereo source and
simultaneous Mixing of the two monophonic sources are possible.

Analog Input Selector daintieh : ’ HailiRe
Mixing
Pin Name INL INL INL INL INL IN INR INR INR INR INR
Select 1AP 2AN 3BP 4BN 5MP MN 5MP 4BN 3BP 2AN 1AP
Address Pin No.
Setting 9 10 11 12 13 14 15 16 17 18 19
Singlel S1 S1
Single2 S2 S2
AI?’IZIUOtg Single3 s3 s3
Selector SIngIe4 S4 S4
0103(hex) Single5 S5 S5
[2:0] Diff A AP AN AN AP
Diff B BP BN BN BP
Diff C CP CN CP
Analog Single M1 M1 M1
Mixing Single M2 M2 M2
Input Single M3 M3 M3
Selector Single M4 M4
0103(hex) Diff MA MAP | MAN MAN | MAP
[6:4] Diff MB MBP | MBN | MBP
*Pin 11 to Pin 17: Dual Source Selector
Main/Mixing : : Analog Mi).<ing Input Selectpr 0103(hex)[6:4]. .
Single M1 Single M2 Single M3 Single M4 Diff MA Diff MB
Singlel
Single2
Algzt)tg Single3 Prohibited
EeleE SIngIe4 Prohibited -
0103(hex) Single5 Prohibited
[2:0] Diff A
Diff B Prohibited Prohibited
Diff C Prohibited Prohibited

to Mixin
to Input Gain ¢ 6 f
*

‘

1

1

1

[} 1 T

: | Anéalog Itnput | KAV0|(AMIXL)\| [\AVOKAMIXR)J | Analcl)g Itnput |
elector

: | Analog M|X|ng ” Analog Mixing |

1 GND ISO Diff Input Selector Input Selector GND ISO Diff

1

s - -

1

1

1

1

1

1

1

1

Analog Input Analog Input
Selector Analog Mixing Analog Mixing Selector

_I II“‘“ Input Selector Input Selector “‘“II t_
PRA=
1

[ M M M S

Analog Main Input Lch Analog Mixing Input Analog Main Input Rch

Figure 10. Analog Input Selector Diagram
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BU32105EFV-M Datasheet

(5) Analog Mixing Input

Analog Mixing Input is freely possible in GND ISO(Diff)/Single-end. Moreover, it is possible to choose L and R and L+R.
Therefore, monophonic conversion of the stereo source and simultaneous Mixing of the two monophonic sources are
possible.

B Stereo Single x3, Monaural Single x1

Main Source ' advanced Switch

Main source don't Advan witch
use DiffB/DiffC. Fader Volume Mixing Analog
; Mixing Source DAC 4ch independent 3 4ch independent F Output

Single M1 stereo Single1 Lch—p{3BP] Analog e P
Single M2 stereo Single2 Lch—ﬂﬂ Input Advanced Switch Stereo singlelL
Single M3 stereo Single3 Lch—MEMPIHY Selector AVOIl(AMixL) L Analog Mixin Sleres SERSIS%&R
Single M4 Monaural Single4 S?ngtl)er M1 L/R independent| < o SourcegSeIect%r :ggggg 3:381355
Single M3 stereo Single3 Rch [5MP] S!ng(|)$ M2 AVOl(AMixR) R 4ch independent :ggggg §lﬂgl§§k+R
Single M2 stereo Single2 Reh—p[zBN]H) angé? M3 [ L/R independent LorRor L+R :gtggg §IHSI§§E+R
Single M1 stereo Single1 Reh—p{3BPPLSINgIe M4 | Aqvarced Switch -Monaural single4

B Stereo Diff x1, Stereo Single x1, Monaural Single x1
(or Monaural Diff x2, Monaural Single x3)

Main source don't
use Single3/4, DiffC.

Main Source  Advanced Switch. Advanced Switch

oo DAC 3 Fader VolumeB Mixing Analog
Diff M1 Stereo DiffL Lch B)[3Ep CNDISO Ixing Source 4ch independent B 4ch independent [ Output
l (or Monaural Diff1) NyZ=s (Diff) Analog . TTTT St Diff1L
: Input Advanced Switc -Stereo D
Single M3 stereo Single1 —»EMP] Select Stereo DIfIR
ereo Single i - -Stereo Di
Single M |sg' o1 7| >elector AVol(AMixL) L Analog Mixing | -Stereo singiell
ng onaural Single |:MN [ ?| Diff M1 L/R independent Source Selector | -Stereo singlelR
Single M3 stereo Singet. —HEVP  sing 3 ach ndepencen | Moraua B3
Diff M1, Stereo Diff1 Reh ~-MABNII GND ISO : “or B A\_/OI(AMiXR) R LorR gr L+R :Mgﬂgﬂ{gi B:ﬁ%z
I (or Monaural Diff2) -E)[3Bp Dj Single M4 | “|L/R independent -Monaural singiel

m Stereo Diff x2

(or Stereo Diff x1, Monaural Diff x2)

Main source don't

Advanced Switch

Main Source  Advanced Switch

-Monaural single2
-Monaural single3

Advanced Switch

use Single3/4/5. DAC Fader Volume Mixing Analog
Mixing Source i i
Diff M1 Stereo Diff1 Lch Py3EP CND SO - QI 4ch independent B 4ch independent B Output
(or Monaural BIfiL) ~H{4BN vl |233tg — i -Stereo Dff1L
; ; P ; - -Stereo DIffIR
D e o g outy P SE1o0r T, L en [ | Lanelog Mixing | e Bidon
. _ MN _ L+Ry| Source Selector | :2lSrSS Bii5R
Diff M2 Stereo Diff2 Rch =B GND ISOly! piff M1 . ereo D
! s L or AVolamixr) [$ g | 4chindependent | -Siered DISEAR
; Stereo Diff1 Lch 3BP GND 1SO Diff M2 L/R independent LorRorL+R Monaural Diff2
Diff M1 (or Monaural Diff2) My DIt D i -Monaural Diff1+2

Figure 11. Analog Mixing Input Image Diagram
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BU32105EFV-M Datasheet

(6) Digital 10 Selector

The combination of input and output can be selected from 4 systems BCK/LRCK from Ato D.

(BCKE, LRCKE, and DINE are input only.)

The input/output direction of BCK and LRCK can be selected by Select Address 0010(hex). The input/output direction of DIO
pins not selected is “Input”.

Connect unused input pins to DGND.

When BCK/LRCK Direction of Outputl/Output3 is “Input”, BCK/LRCK should be synchronized with MCK.

ExtlO(Output2 & Input2) are set only to 44.1kHz/48kHz which is synchronized with MCK.

Digital 10 Digital Input
I 1 |
A ||B ||C ||D ||
DIOA DIOB DIOC?2 DIOD DINE H '
BCK/LRCK H H
CD/irecction(DINA-DlND)' 0010(hex)[3:0] LRCKA| |LRCKB EFIQOC?&: LRCKD| |LRCKE { "ExO(Output2 and Input2) are common setup. i
’ ’ BCKA ||BCKB ||gckc ||BCKD BCKE
—e ‘ —— & Outputl
] Outputl setting
Digital 10 Bit Width : 0013(hex)[1:0]
. Digital 10 Format : 0013(hex)[3:2]
Inputl setting )
Digital 10 Bit Width: 0011 (hex)[1:0] S/PDIF Channel status : 0014(hex), 0015(hex)
Digital 0 Format :0011(hex)[3:2] Digital Inputl BB
10 Selector —®
0202(hex)[3:0] >
e ExtlO(Output2) setting *
Digital 10 Bit Width : 0019(hex)[1:0]
o Digital IO Format : 0019(hex)[3:2]
e
ExtlO(Input2) setting *
Digital 10 Bit Width: 0019(hex)[1:0] Output3
Digital IO Format : 0019(hex)[3:2] Digital ExtIO Output3 setting
ozlcc?o%he(lei%grm L Digital 10 Bit Width ~ : 0016(hex)[1:0]
) L Digital 10 Format : 0016(hex)[3:2]
S/PDIF Channel status : 0017(hex), 0018(hex)
Input3 Digital Outputl 10 Selector : 0201(hex)[2:0]
Digital ExtlO IO Selector : 0200(hex)[1:0]
o - Input3 setting Digital Output3 10 Selector : 0201 (hex)[6:4]
Digital 10 Bit Width: 0012(hex)[1:0] BEEP I/F setting: 0010(hex)[5]

Digital 10 Format : 0012(hex)[3:2] Digital Input3
10 Selector BEEP
oS Seecio, cow—| J—————1 ee=P | .

Figure 12. Digital 10 Selector Image Diagram
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BU32105EFV-M

Datasheet

(6)Digital 10 Selector - Continued

About settings of each Digital 10 Selector, Digital IO and Digital Input pins(Pin 29 to Pin 38, Pin 45 to Pin 50) are assigned
as 3 Wires Serial Audio I/F, S/PDIF Data or BEEP Trigger by the following table.
Do not assign several pins which have different functions to same Digital 10 and Digital Input pins.
But Inputl and Input3 are possible to use same setting.

Example. Pin Assignment for Digital ExtlO(Output2 & Input2)(0200(hex)[1:0])=B-1

Pin 29=DINF, Pin 30=DINR, Pin 31=DINS, Pin 32=DOUT, Pin 33=LRCK, Pin 34=BCK

Symbols in the table:

BCK and LRCK: Pins selected are used as BCK and LRCK of 3 Wires Serial Audio I/F.
DIN or DINF/R/S: Pins selected are used as DIO(In) of 3 Wires Serial Audio I/F or S/PDIF Data.
DOUT or DOUTF/R/S: Pins selected are used as DIO(Out) of 3 Wires Serial Audio I/F or S/PDIF Data.
Above “F/R/S” shows “Front L/R”, “Rear L/R” or “Sub L/R” respectively.
BEEP: Pin selected is used as BEEP Trigger of BEEP function.

Digital 10 Selector

Pin Assignment Table

Digital 10

Digital Input

A

B

C

D

E

Select
Address

Pin Name

DIOA

LRCKA

BCKA

DIOB

LRCKB

BCKB

DIOC2

DIOC1 |LRCKC

BCKC

DIOD

LRCKD

BCKD

DINE

LRCKE | BCKE

in No.
Settin

29

30

31

32

33

34

35

36 37

38

45

46

47

48

49 50

BEEP IIF
0010(hex)[5]

Input3
0202(hex)

[7:4]

Disable

Enable

BEEP

Disable

A-1

DIN

LRCK

BCK

B-1

DIN

LRCK

BCK

B-2

DIN

LRCK

BCK

B-3

DIN

LRCK

BCK

B-4

DIN

LRCK

BCK

C-1

DIN | LRCK

BCK

C-2

DIN

LRCK

BCK

D-1

DIN

LRCK

BCK

D-2

LRCK

BCK

DIN

D-3

LRCK

BCK

DIN

D-4

LRCK

BCK

DIN

E-1

DIN

LRCK | BCK

Disable

C-1

DIN

DOUT | LRCK

BCK

B-1

DINF

DINR

DINS

DOUT

LRCK

BCK

C-2

DINF

DINR

DINS

DOUT | LRCK

BCK

Disable

A-1

DIN

LRCK

BCK

B-1

DIN

LRCK

BCK

B-2

DIN

LRCK

BCK

B-3

DIN

LRCK

BCK

B-4

DIN

LRCK

BCK

C-1

DIN | LRCK

BCK

C-2

DIN

LRCK

BCK

D-1

DIN

LRCK

BCK

D-2

LRCK

BCK

DIN

D-3

LRCK

BCK

DIN

D-4

LRCK

BCK

DIN

E-1

DIN

LRCK | BCK

Outputl
0201(hex)

[2:0]

Disable

A-1

DOUT

LRCK

BCK

B-1

DOUT

LRCK

BCK

C-1

DOUT | LRCK

BCK

D-1

DOUT

LRCK

BCK

B-2

DOUTF

DOUTR

DOUTS

LRCK

BCK

C-2

DOUTF

DOUTR

DOUTS

LRCK

BCK

C-3

DOUTF

DOUTR| LRCK

BCK

DOUTS

Output3
0201(hex)

[6:4]

Disable

A-1

DOUT

LRCK

BCK

B-1

DOUT

LRCK

BCK

C-1

DOUT | LRCK

BCK

D-1

DOUT

LRCK

BCK
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BU32105EFV-M Datasheet

(7) Digital 10 Format
[S/PDIF]
S/PDIF audio data can be outputted and inputted, using the DIN/DOUT pin chosen by 10 Selector(Except for the

characteristic of interface. The characteristic of interface is compliant with the Electrical Characteristic of Digital System
(See P.35).) ExtlO is incompatible. The S/PDIF is supported in IEC60958-3: consumer applications.

<Input>
The audio data of S/PDIF can be inputted into the pin chosen as DIN of Inputl/Input3 in Digital IO Format=S/PDIF
(0011(hex)[3:2], 0012(hex)[3:2]). Input data is only for 2ch linear PCM, and does not support other formats.
When it is input into SRC, the corresponding sampling frequency is fs=16k/24k/32k/44.1k/48k/88.2k/96kHz.
The channel status of S/PDIF inputted by Inputl/Input3 can be read-out by the Read command.
Read-out is possible after(1/fs x 192 x 2)ms(fs=48kHz: 8ms) has passed since the beginning of audio data.

<Output>
The audio data of S/PDIF can be outputted into the pin chosen as DOUT of Outputl/Output3 in Digital 10 Format
=S/PDIF(0013(hex)[3:2], 0016(hex)[3:2]). Output data is only for 2ch linear PCM, and does not support other formats.
It corresponds only to fs=44.1kHz/48kHz, and the status of output channel can be set arbitrarily by command.
When the condition 1 DOUT(Example. Output 1: A-1) is chosen in 10 Selector, “Front” 2ch is set as output and the
condition 3 DOUTF/DOUTR/DOUTS(Example. Output 1: B-2) is chosen, “Front” 2ch, “Rear” 2ch and “Sub” 2ch
are set as output 64fs format.
On any conditions, the data corresponding to “Front”, “Rear”, and “Sub” can be chosen by 0207 (hex).

Example. Outputl Format

Digital Outputl 10 Selector Digital 10 Format Output1(0013(hex)[3:2])
(0201(hex)[2:0]) %S, Left-Justified, Right-Justified SIPDIF
Condition Name
A-1 DOUT Front Front
DOUTF Front Front
B-2 DOUTR Rear Rear
DOUTS Sub Sub
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(8) Digital Extended 10(Digital Input2/Digital Output2)

Digital
Stereo:nDeC—Oderl:t%nl DSP | SoC or DSP
[ Digital Output2 || Digital Input2 |

Digital Digital
Stereo:t Sel Inputl SRC SpeAnay

> -4
Analog _Ié‘ Loud Time EQ/ Fader - Analog
Stares—3|Se!B|ADc B sel G sel G Lo Biseinyl, e B Do) {oac B Vame BMnoE} Sl

St
ereo =
|liqital Output2|| Digital Input2 |

Digital e oder] | SoC or DSP [ DSP |
I

Digital Digital
Stereo—$|>¢ :t Ingutl :tSRC

SpeAna
> ~

y
Analog Loud Time EQ/ Fader - Analog
Stereo—3| Sel BlADCHY sel B selg@y - :;|Se| A”gnmem§ ovol BICACEY vorume BRMixingER oo

Figure 13. Extended DSP Mode Image Diagram

ExtlO(Digital Input2/Di%itaI Output?2) can also be used as an input/output pin of external DSP.

Data format can be in I°S method, Left-Justified method or Right-Justified method. Also, input(or output) can be in 16bit,
20bit or 24bit. Digital Inputl are SRC correspondences and their fs can be in 8k/16k/24k/32k/44.1k/48k/88.2k/96kHz.
The S/PDIF input is also supported in fs=16k/24k/32k/44.1k/48k/88.2k/96kHz. ExtIO(Output2 & Input2) are set only to
44.1kHz/48kHz which is synchronized with MCK.

Digital 10 Digital Input
[ 11 1
Corresponded to Coefficient
I Setting and Advanced Switch
% " R Corresponded to Advanced Switch
% 1 1
11 1l
m 1T 111

Selector |__selector | I Selector 1:0203(hex)[7]  6: 0203(hex)[3]
— ¥ ¥ ¥ ¥ ¥ |5 0203(hex)[5] 19:0208(hex)[1:0]
Digital InputL [ Digital Output2(Exti0) | [ Digital Input2(Extio) || 3. 0203(hex)[6] 20: 0019(hex)[7]

*
L 4 4:0002(hex)[3] 21:0019(hex)[6]
ol
| 2 l?tﬁﬂta | LthV 0!21 oty +ild 1 l 5: 0203(hex)[4]
S utpu (Output2) 55 55
16-Band 19
DC Cut HPF SpeAna 20 21
fo) fo) had
ool [ T+ $11* | occuHpr |
i (7]
. 4 (SR/Mix)

<] T3
3 o DAC
3 § e [PLER
) 3
% 3 b=l 4 I:()F'zAR():
@ @
Al >
Elmu £
DC Cu
Figure 14. Extended 10 Diagram
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(9) Time Alignment Mode

B Time Alignment Mode ® Time Alignment Mode
: 2ch input mode : 4ch input mode
Delay(max: 21.3ms) RR2
R—{10.6ms P 10.6ms | i PRR
= z YER RR—| Delay(max: 10.6ms) |
RR FR—| Delay(max: 10.6ms) |
L RR2 T R
} »S S
———RL2 c—FL
RL FL—| Delay(max: 10.6ms) |
~ < FL RL—{ Delay(max: 10.6ms) |

Delay(max: 21.3ms)

L-#10.6ms P 10.6ms | ’Etz

Figure 15. Time Alignment Mode Image Diagram

S is the Mixing system from the Time Alignment of FL and FR, and Time Alignment value can be setup independently
from FL and FR.

* 21.3ms(fs=48kHz) or 23.0ms(fs=44.1kHz) is maximum in 2ch-input Mode. Setting data is: 3FF(hex)
+ 10.6ms(fs=48kHz) or 11.5ms(fs=44.1kHz) is maximum in 4ch-input Mode. Setting data is: 1FF(hex)
(Data from 200(hex) to 3FF(hex) is prohibited.)

The input signal level to the Time Alignment circuit must be 0dBFS or less. When the signal is bigger, a waveform is clipped
at a Time Alignment circuit. And it is not able to recover from clipping by the volumes after the Time Alignment
circuit(DVol, Fader Volume).

| Selector | | Selector |
Tt Y v v v ¥
Digital Output2 Digital Input2
f(ExtIO) = (ExtlO) 2 0002(hex)[3]
Svor 1 Dval ? 5: 0203(hex)[4]
Output2) |(Output2 6: 0203(hex)[3]
19: 0208(hex)[1:0]
20 21 20: 0019(hex)[7]
19 21: 0019(hex)[6]
T "+ [ obccuther |
M | | v v
5
Time Alignment RRZ RL2
Delay10.6ms
2 T 6 MFR
(%) : v
= 5 »RR
> —b N
Q 4 Delay10.6ms P e
Y [ % »S
kg)x § Delay10.6ms
S T 2o
b 8x TE i E RL
| p 4 | S‘ »FL
Delay10.6ms

Time Alignment

Figure 16. Time Alignment Mode Diagram
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(10) Surround Mode

Surround Mode consists of IIR A, IR B, Time Alignment RL2, and RR2 blocks.
RL2 and RR2 are the systems to which the Delay of RL and RR branch and Delay value can be setup independently from RL

and RR. Arbitrary filters are configured by specifying directly the coefficient of an IIR filter.

m [nitial Mode ] )
Time Alignment

R—{ Delay(max: 21.3ms)* |
I T [EQ] FR
RR_EEH{DVolh{HPFH{EQPDACH RR
&S RL ,\EEh{BVohEPEh{EQ RL
J: | EQ FL

L—¥ Delay(max: 21.3ms)* |
Time Alignment

m Surround Mode ] _
Time Alignment

R—{ Delay(max: 21.3ms)* |

T T EE (HPEH[EQHDACH FR
SRR A H@-EEH{DVob{HPFHEQHDACHRR

R IR B |

L IR B |
R IR A& EEPDVOH{HPEH{EQHDACHRL
[ & {EEHDVoPEPFHEQDDATH FL

Avd
L—¥ Delay(max: 21.3ms)* |
Time Alignment *Delay max: 21.3ms(fs=48kHz) or 23.0ms(fs=44.1kHz)

Figure 17. Surround Mode Image Diagram

| Selector |

Yy v v v v

Digital Input2 FRE Corresponded to Coefficient Setting and Advanced Switch
(Extl

’ ) R Corresponded to Advanced Switch
4:0002(hex)[3]  8:0205(hex)[5:4]
1 5:0203(hex)[4]  9: 0002(hex)[6]

20
SL 6: 0203(hex)[3] 20:0019(hex)[7]
| DC Cut HPE == 7:0205(hex)[6] 21:0019(hex)[6]
! _|| o SR”
l-l-lu_ ol o@ 7
&
B . _ > Bvol
Time Alignment ( (E\EX
} > Bass
- Delay B [FR
R ? 1 6 T | ,,,,,,,, 1
2 > =HRR gyl iR A @D —A] DVol
3 5 N [RR2 _T > sass RR
3 Delag L IR B (A,
E =i 4 10.6m N b < —
Y N (::)_’ 8 9
; Iy Delay o
S - RL2 Ly, RL
L3 ESTTRC aaes @
= ——
D —
o [ 21T
Time Alignment v oI Jf W)
Figure 18. Surround Mode Diagram
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BU32105EFV-M Datasheet

(11) Filter Coefficient Direct Setup
[13-Band EQ, 3-Band Tone(EQ), Front/Rear HPF, IR A/B(Surround), Sub HPF/LPF/IIR, Loudness HPF/LPF]

Each band is configured by 2" order IR filter and the coefficients can be specified directly to make arbitrary filter.

In the case of using coefficient direct setting, confirm the characteristics and transient response of the filter.

Each filter block is a cascade connection of 2™ order IIR filter.

The coefficients can be set by writing all coefficients b0, b1, b2, al and a2 to Coef registers after choosing a filter by Coef
Selector register. After least significant byte of a2 is written, the coefficients are transmitted into internal RAM.

In case a filter with Advanced Switch is used, change of coefficients is reflected by soft transition.

When the coefficients of 2 or more bands are changed, soft transition is performed sequentially, because there is only one
Advanced Switch circuit on each channel.

X[n] T Y[n] o
z*t z*t

X[n-1] Y[n-1]
z*t zt

X[n-2] | b2 azi ! Y[n-2]

Figure 19. 2" Order IIR Filter

The data formats of coefficients(b0, b1, b2, a1 and a2) for 2" IIR filter are as follows.

Filter Block Bit Width Fixed-point Format Range
13-Band EQ,
3-Band Tone(EQ) S4.27
Front/Rear HPF 32bits (1 sign bit and 4 integer -16 < Values < +16

IIR(A/B)(Surround) bits and 27 decimal bits)

Sub HPF/LPF/IIR

S2.21

Loudness HPF/LPF 24bits (1 sign bit and 2 integer -4 < Values < +4

bits and 21 decimal hits)

The coefficients of each filter can be set by the following registers.

Filter Block Coef Selector Coef Read back Setting Coef
13-Band EQ, 1000(hex) 1500(hex) 1001(hex) to 1014(hex)
3-Band Tone(EQ)
(Front/ReanHPF(A/B) 1100(hex) 1101(hex) to 1114(hex)
IIR(A/B)(Surround) 1501(hex)
Loudness HPF/LPF 1200(hex) 1201 (hex) to 120F(hex)
Sub HPF/LPF/IIR 1300(hex) 1301 (hex) to 1314(hex)

<The sequence to write coefficients>
1. Set Direct Coef Set(061F(hex)[7])=Coef.
2. Choose a filter and a channel by a Coef Selector register.
3. Write all 5 coefficients(b0, b1, b2, al and a2) into Coef registers. (Auto increment function is available)
After writing least significant byte of a2, the coefficients are automatically transmitted into internal RAM.

<The sequence to read coefficients>
1. Set Direct Coef Set(061F(hex)[7])=Coef.
2. Choose a filter and a channel by a Coef Read back Setting register.
3. Read Coef 10 Status(A053(hex)[3:0]) repeatedly, until it will be “0”(Done). (“1”(Busy) during writing)
4. Read all 5 coefficients from most significant byte of b0. (Auto increment function is available)
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BU32105EFV-M

Datasheet

(11) Filter Coefficient Direct Setup - Continued

[13-Band EQ and 3-Band Tone(EQ)]

13-Band EQ and 3-Band Toned(EQ) filters are connected in order from high frequency fo or fc to low frequency fo or fc.
Each band is configured by 2" order IIR filter. (Refer to Figure 19.)
It is recommended that the order of filter is same as Table Mode(from high frequency to low frequency) even when direct

coefficients setting Mode is used.

In table Mode, the coefficients of Front and Rear are common for L and R channels.
In direct coefficients setting Mode, the coefficients can be set independently.

Treble
/BandC

>

Band13

>

Band12

F» Bandll

F» Bandl0

»{ Band9

2" order IIR

2" order IIR

2™ order IIR

2™ order IIR

2™ order IIR

2™ order IR

F» Band8 ¥ Band7
2™ order IIR 2" order IIR

L Band6

—>

Band5

—>

Band4

» Band3

» Band2

» Bandl

Middle Bass
/BandB /BandA

2" order IIR

[Front/Rear HPF]

2™ order IIR

2" order IIR

2 order IIR

2 order IIR

Front/Rear HPF is cascade connection of two 2™ order IIR filters.
In table Mode, the filter can be used as 2™ or 4™ order HPF.
In direct coefficients setting Mode, coefficients of HPF A and HPF B can be set independently.

[IR A/B(Surround)]

2 order IIR

Front Front
» HPFA [ | HPFB >
2" order IIR 2" order IIR
Rear Rear
» HPFA [”| HPFB >
" 2" order IR " 2" order IIR

Figure 21. Front/Rear HPF

IIR A and IIR B are configured by 2" order IIR filter. (Refer to Figure 19.)

2 order IR 2" order IIR

Figure 20. 13-Band EQ and 3-Band Tone(EQ) Filters
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BU32105EFV-M Datasheet

(11) Filter Coefficient Direct Setup - Continued
[Loudness]

Loudness circuit consists of a LPF, HPF and gain circuit.

Each LPF and HPF is a 2™ order IIR filter and those coefficients can be specified directly to make an arbitrary filter.

At this time, the coefficients of HPF and LPF will reflect the changes made, while the gain coefficient will change through soft
transition. The values of the 5 coefficients of HPF/LPF can be -4 or more and less than +4. Data format of HPF/LPF is 24bits
fixed-point number “S2.21”. S2.21 represents a number with 1 sign bit and 2 integer bits and 21 decimal bits.

The values of coefficients of HiBoost/Gain can be -2 or more and less than +2. Data format of HiBoost/Gain is 16bits
fixed-point number “S1.14”. S1.14 represents a number with 1 sign bit and 1 integer bit and 14 decimal bits.

The output level of Loudness must be 0dBFS or less. If the output is over 0dBFS, clipping occurs at the next Time Alignment
circuit. In this case, the next Volume(DVol and Fader Volume) after the Delay circuit cannot recover the clipping.

+
g
+
+
» LPF »(+) 1-g
+ .
2" order IR Gain
» HPF
2™ order IIR HiBoost
Figure 22. Loudness
[Sub HPF/LPF/IIR]
Sub HPF and LPF are cascade connections of two 2" order IIR filters.
In Table Mode, the filter can be used as 2" or 4™ order HPF/LPF.
Sub IIR is configured by 2™ order IIR filter.
Sub HPF Sub LPF
Sub IIR
» HPFA —» HPFB » LPFA [(» LPFB o IR +—»
2" order IR 2" order IIR 2" order IR 2" order IIR 2" order IIR

Figure 23. Sub HPF/LPF/IIR

www.rohm.com

© 2016 ROHM Co., Ltd. All rights reserved. 20/115 TSZ02201-0C2COE500510-1-2
TSZz22111 + 15+ 001 29.Mar.2017 Rev.003



BU32105EFV-M Datasheet

(12) Spectrum Analyzer

* Input level can be adjusted in 2dB steps from 0dB to 36dB. Available operation modes are Averaging Mode, Peak Hold
Mode, Level Meter Mode and Signal Through Mode.

» With Averaging Mode, the value after LPF of each band in read-out timing is outputted.

» With Peak Hold Mode, the peak hold value of each band in read-out timing is outputted, and the peak value is reset.

» With Level Meter Mode, the peak hold value for 3 bands of Lch/Rch/LRmix is outputted bypassing the BPF, and the peak
value is reset. Band1/Band2/Band3 carries out fixed operation to LRmix/Lch/Rch, respectively. In Signal Through Mode,
ABS and peak hold circuits are bypassed.

Averaging Mode / Peak Hold Mode

;
BPFL B4 Output | (Band)
BPF2 pL_LPF(c: 10HZp2 | pg (Band?)
b P
—
BPF3 m Output (Band3)
;
00B to 36dB/2dB step BPF4 '—- B+ Output | | (Band4)
.
BPFS e (Bands)
;
BPF6 e (Bande)
;
BPF7 e (Band?)
-
BPF8 m Output (Band8)
;
BPF9 ; Output (Band9)
.
BPF10 e (Band10)
;
BPF11 e (Band11)
;
BPF12 e (Band12)
;
BPF1S  —earron £ (Band13)
-
BPF14 m Output (Band14)
.
BPF15 e (Band15)
;
BPF16 e (Band16)
Level Meter (with ABS & Peak Hold) / Signal Through (bypass ABS & Peak Hold) Mode
LR MIX Input 1
D | ABS |  Peak Hold I_I—E-|Output| (Band1)
Lch l
Input|_Gain | ABS |  Peak Hold Output | | (Band2)
0dB to 36dB/2dB step
Reh _l_{ ABS |— PeakHold I—LE'l Output | | (Band3) LBPF (for band split): 2" order
Input tLPF (for averaging): 1% order
| 0 I output | | (Band4) ;ABS=absolute circuit

Figure 24. Spectrum Analyzer Diagram
“fo” of each band is as follows.

16-Band
Band 1 2
fo[Hz] | 20 | 31.5

4 5 7 8 10 11 12 13 14 15 16
80 | 125 | 200 | 315 | 500 | 800 |1.25k| 2k |3.15k| 5k 8k ]12.5k| 20k

(o]
(o]

a
o|w

Spectrum Analyzer output value is read from “Spectrum Analyzer Status” (Select Address(A000(hex) to AO1F(hex))).
The output value is the fixed-point number format of “S0.15” (A 16bits sign, 15bits of decimal sections).
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(13) BEEP

BEEP output waveform can be chosen from sine wave or rectangular wave. The output level, frequency, ON/OFF time
and the number of repetitions for BEEP can be setup. Operation Mode also can be chosen from Auto or Manual.
Fade-In/Out function(1ms fixed) when output ON/OFF can also be selected.

[Auto Mode]: BEEP Mode(0801(hex)[7])=Auto

By BEEP Trigger(0803(hex)[0])=start(ON), BEEP is repeatedly set ON/OFF for a set number of times.

BEEP is outputted every time BEEP Trigger=Start is received. It doesn't need to set BEEP Trigger=Normal to make BEEP
out again. Trigger operation interruption during output operation is possible and output operation is restarted by the newest
setup received when the completion of output operation.

[Manual Mode]: BEEP Mode(0801(hex)[7])=Manual

The Manual Mode ON/OFF of a BEEP is performed by setting up BEEP Trigger(0803(hex)[0])=Start(ON)/Normal(OFF)
directly. ON/OFF time depends on the transmission time of the Trigger command. The transmission side needs to be
adjusted. The setup frequency by the Trigger Command ON is output continuously.

Moreover, if BEEP I/F(0010(hex)[5])=Enable is setup in the Mode of each Manual/Auto, BEEP Trigger ON/OFF control can
be performed by directly connecting the H/L input to Pin 50.

(H input over 4 audio cycles: Start(ON), L input over 4 audio cycles: Normal(OFF).)

Since a BEEP is outputted under the setup when ON control start, it is possible to change the setting during output
operation, but a BEEP setting is not created until the next ON control.

An audio cycle means the time of 1fs. 4 audio cycle=4/48kHz=83.3us(fs=48kHz)

Fade-In/Out(OFF) \ Fade-In/Out(ON: 1ms) \

¢
4

Repeat

|
ON/OFF ON time OFF time ON time OFF time | ON time | OFF time

-~

¢
e 00000 ¢ 4

Frequency 1ms 1ms
Trigger. I _|_|
i) T T
(BEEP Trigger)=Start (BEEP Trigger)—Normal (BEEP Trigger)=Start

| BEEP ON/OFF is outputted “n” times. |

Figure 25. BEEP Operation
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(13) BEEP - Continued
[Coefficient Direct Setup of BEEP]
The output frequency and ON/OFF time(when Auto Mode) of BEEP can also be setup directly by the coefficient.
» Output Frequency

Output frequency is setup by Sine Wave Coef bl and a1(1400(hex) to 1405(hex)). The coefficient, “b1 and al” are the
fixed-point number format of “S1.22” (1 sign bit and 1 integer bit and 22 decimal bits)

Sine Wave Coef
bl = sin(Z X T X (fout/fs)), al =2x cos(Z X 1T X (fout/fs)) +«« fout: Output frequency(20Hz to 20kHz)
Example. fout = 1kHz fs =44.1kHz

b1 = sin(2 x m X (1k/44.1k)) = 0.141994318 = 09166Fh
al =2 x cos(2 x w x (1k/44.1k)) = 1979734946 = 7EB3FAh

* ON/OFF Time
Set “ON/OFF Time” at set ON/OFF Time Coef(1406(hex) to 140B(hex)). Coefs are 18bit integers.
ON/OFF Time Coef
ON/OFF _time_threshold = set_time X f;—2 o o o set_time: Setting time [s]
Example. set_time = 600ms, f = 44.1kHz

ON/OFF _time_threshold = 0.6 X 44100 -2 = 26458 = 06754h

[Rectangular Wave]
After boosting “Sine wave” by 6dB, the wave clipped by 0dBFS is outputted as “Rectangular wave”. BEEP Level setup

becomes effective to “The wave clipped by 0dBFS”. Rectangular wave is broken with over than BEEP Frequency=4kHz.
Use with care about the characteristics.

.6dB Boost
Clip of “0dBFS”

»

mll | /
A TRIRTRRTRIA

Sine Wave Rectangular Wave

Figure 26. Rectangle Wave Generation
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Datasheet

(14) Fader Volume Advanced Switch

Advanced Switch is ROHM'’s original pop noise prevention technology which prevents discontinuous waveforms by gradually

changing the signal level.

Advanced Switch time for Fader Volume can be changed with respect to the value of Fader volume. “Fader Volume

threshold gain(off, -4dB to -18dB)” can be set in Select Address 0005(hex)[7:4], and “Advanced Switch time for Fader
Volume upper Gain” can be set in 0005(hex)[3:0]. When “Fader Volume threshold gain” is off or the switching gain is less

than “Fader Volume threshold gain”, Advanced Switch time is set in Select Address 0003(hex)[2:0]. Outline image of

“Advanced Switch time for Fader Volume” is below.

(Prohibitions)

Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]) during same channel Fader Volume Advanced

Switch operation. Pop noise may occur.
Do not send Fader Volume Gain setting data(0A00(hex) to 0A03(hex)[6:0]) during same channel Mixing/Mixing Fader

Advanced Switch operation. Fader Volume may malfunction.

Gain
N
(070 |2 e
___________________________________ Fader Volume Threshold Gain
| | (Select Address 0005(hex)[7:4])
= | |
]
% %: :e
g Advanced Switch time for Fader Volume upper Gain
E, (Select Address 0005(hex)[3:0])
@
e}
©
LL
-79dB
-odB . : > Time
9: |<— Advanced Switch time
s
Advanced Switch time for Fader Volume
(Select Address 0003(hex)[2:0])
Figure 27. Outline image of Advanced Switch time for Fader Volume(-=dB to 0dB)
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BU32105EFV-M Datasheet

(14) Fader Volume Advanced Switch - Continued

<Fader Volume>

(14-1) Fader Volume Gain: S<7<E (14-2) Fader Volume Gain: S>7>E
A
Serial data command \ command
(SDI/SCK/STB)
|
S Start Gain [dB]
T Fader Volume Threshold Gain(0005(hex)[7:4] OFF, -4dB to -18dB)
A1: Advanced Switch time for Fader Volume(0003(hex)[2:0] 0.7ms to 5.3ms)
E: End Gain [dB]
A2 Advanced Switch time for Fader Volume upper Gain(0005(hex)[3:0] 0.7ms to 23.3ms)
Transition time = Timel + Time2 - Transition time = TimeZ+ Timel
- Lol
Timel = |S-T| X Aly . o Time2=|T-E| X A2, < Time2 = |S-T| XAZ>E< Timel = |T-E| XA]V
Transition ’ —
time Transition time Transition time ot
| L
Output
W >t
Example. Fader Volume Transition time
S:0dB T:-10dB, E:-INF(-80)dB, A2: 3.4ms, A1: 0.7ms
Time= |0-(-10)| x3.3+|(-10)-(-80)| x0.7ms = 82ms
A
Serial data command command
(SDI/SCK/STB) g
Pt
Example. Example.
to -10dB to -20dB
Transition ” -
Time T Transition Time -
H L
| It is in the middle of transition of the 1% command setup, and when the 2" command setup
is carried out, after continuing transition for 1dB, transition is continued toward the 2" setup.
A

-10dB
-15dB v

-60dB

Output | e L]
RN

Figure 28. Fader Volume Advanced Switch 1

(Prohibitions)

* Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]), Advanced Switch time for Fader Volume data
(0003(hex)[2:0]) and Advanced Switch time for Fader Volume upper Gain data(0005(hex)[3:0]), during same channel
Fader Volume Advanced Switch Transition time.

* Do not send Fader Volume Gain setting data(0A00(hex) to 0A03(hex)[6:0]) during same channel Mixing/Mixing Fader
Advanced Switch operation. Fader Volume may malfunction.
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BU32105EFV-M Datasheet

(14) Fader Volume Advanced Switch - Continued

(14-3) Fader Volume Gain: S<E<T (14-4) Fader Volume Gain: 7T<S<E
A
Serial data
(SDISCK/STB) \ command \ command
Pt
S Start Gain [dB]
T: Fader Volume Threshold Gain(0005(hex)[7:4] OFF, -4dB to -18dB)
A1 : Advanced Switch time for Fader Volume(0003(hex)[2:0] 0.7ms to 5.3ms)
F: End Gain [dB]
AZ2: Advanced Switch time for Fader Volume upper Gain(0005(hex)[3:0] 0.7ms to 23.3ms)
A Transition time Transition time
, 4 =is-pixar ™ < —spixaz ™
Transition
time Transition time Transition time >

[ I y
1

(14-5) Fader Volume Gain: T>S>F (14-6) Fader Volume Gain: S>E>T
A
Serial data
(SDI/SCK/STB) command command
>t
S Start Gain [dB]
T': Fader Volume Threshold Gain(0005(hex)[7:4] OFF, -4dB to -18dB)
A1 : Advanced Switch time for Fader Volume(0003(hex)[2:0] 0.7ms to 5.3ms)
FE: End Gain [dB]
AZ: Advanced Switch time for Fader Volume upper Gain(0005(hex)[3:0] 0.7ms to 23.3ms)
A Transition time Transition time
-} >
Transition - |S-E|x Az > = |S-E| x Al
time Transition time Transition time >
t
A

T 7 g
|1

Figure 29. Fader Volume Advanced Switch 2

(Prohibitions)
* Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]), Advanced Switch time for Fader Volume data
(0003(hex)[2:0]) and Advanced Switch time for Fader Volume upper Gain data(0005(hex)[3:0]), during same channel

Fader Volume Advanced Switch Transition time.
* Do not send Fader Volume Gain setting data(0A0O(hex) to 0A03(hex)[6:0]) during same channel Mixing/Mixing Fader
Advanced Switch operation. Fader Volume may malfunction.
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BU32105EFV-M Datasheet

(15) Mixing Advanced Switch

Outline image of Advanced Switch of Mixing ON/OFF is below.

Advanced Switch Advanced Switch Advanced Switch Advanced Switch
time for Mixing Fader time for Mixing time for Mixing time for Mixing Fader
_ 0003(hex)[6:4] _ = 0004(hex)[6:4] _0004(hex)[6:4] . 0003(hex)[6:4]
Serial data
(SDI/SCK/STB) Mixing OFF—ON Mixing ON—OFF ot
‘ »
Fader Volume 0dB—-3dB -3dB—0dB
Mixing Fader +3dB—+6dB +6dB—+3dB
AMix or DMix OFF—ON ON—OFF
A

ouput [\ VAN N} ATANANAVAVANATNS
VAVAVAVAVAVA VAVAVAVAVAVAVAY

*Advanced Switch time for Mixing Fader
: Main circuit mixing mode setting time.

Figure 30. The Mixing ON/OFF change of Fader Volume=0dB

The total switching time of Mixing ON/OFF is set to “(Advanced Switch time for Mixing(0004(hex)[6:4])) + (Advanced Switch
time for Mixing Fader(0003(hex)[6:4]))” Moreover, operation of an Advanced Switch when AMix and DMix turn ON/OFF
simultaneously is shown below. When the change command of AMix and DMix is transmitted almost simultaneous by the
auto increment etc., AMix and DMix do not operate simultaneously but operate one by one in order of DMix after AMix.

Advanced Switch Advanced Switch Advanced Switch Advanced Switch Advanced Switch  Advanced Switch
time for Mixing Fader time for Mixing  time for Mixing time for Mixing time for Mixing time for Mixing Fader
0003(hex)[6:4] 0004(hex)[6:4] . 0004(hex)[6:4 0004 (hex)[6:4] 0004(hex)[6:4] 0003(hex)[6:4]

Serial data
(SDI/SCK/STB)‘ AMix/DMix OFF—O AMix/DMix ON—OFF .t
Fader Volume 0dB—-3dB -3dB—0dB
Mixing Fader +3dB—+6dB +6dB—+3dB
AMix OFF—ON ON—OFF
DMix OFF—ON ON—OFF

ovou [T

AN
VAVAVAVAY,

VUUUUUY™

S

1

*Advanced Switch time for Mixing Fader
: Main circuit mixing mode setting time.

Figure 31. The Mixing ON/OFF change when simultaneous ON/OFF of AMix and DMix

(Prohibitions)

* Do not send Fader Volume Gain setting data(0A00(hex) to 0A03(hex)[6:0]) during same channel Mixing/Mixing Fader
Advanced Switch operation. Fader Volume may malfunction.

* Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]) during same channel Fader Volume Advanced Switch
operation. Pop noise may occur.

(Mute)
» Mute use DVoI(Att)=-~dB. In addition, use Fader Volume= -«dB when it is necessary to lower the noise level.
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(15) Mixing Advanced Switch - Continued

<Mixing ON/OFF>

4 Mixing: ON  Mixing: OFF Mixing: ON Mixing: OFF
Initial
Mixing: OFF ~ ’ \ ’ \ ’
Pt
ial
(S%?/g%ggtTaB) Same transition time, when Mixing: OFF Same transition time, when Mixing: OFF
command send this timing. command send this timing.
A: Advanced Switch time for Mixing Fader(0003(hex)[6:4] 2ms to 20msl)
B: Advanced Switch time for Mixing(0004(hex)[6:4] 2ms to 20ms)
A <Transition tinﬁe =A+4 »- - ‘i’ransition time = A+B+B+A >
Transition -« > o - > £ > U > 4 p
time Transition time Transition time >t
A
Output
T IAARAAAAAAADAAAANARR  ARAAANANN (\ A /\ (TR, |
EVARVAVEVAVAVAVAVAVAVAY RVAVRVAVAVRVATEVAVRRYAYEAVAVAVAVAVATAVY)! U U U GUVVUVVYUY
Initial 4 AMix: ON DMix: ON AMix: OFF DMix: OFF
AMix: OFF
DMix: OFF
Pt
(s%?/ré?;lgg%) Same transition time, when DMix: ON Same transition time, when DMix: OFF
command send this timing. command send this timing.
> L B
A : Advanced Switch time for Mixing Fader(0003(hex)[6:4] 2rﬁs to 20ms)
B: Advanced Switch time for Mixing(0004(hex)[6:4] 2ms to 20ms)
A < Transition time = A+ B+ B - < Transition time = B+ B+ A4 >
A ; B ; B B ; B ; A
Transition < > > > -t > > >
time Transition time Transition time >t
A
Output | T T
IRATEATATATATATATY BUVVUVVYYUY

Figure 32. Mixing Advanced Switch 1

(Prohibitions)

* Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]) during same channel Fader Volume Advanced Switch
operation. Pop noise may occur.

* Do not send Fader Volume Gain setting data(0A00(hex) to 0A03(hex)[6:0]), Advanced Switch time for Mixing Fader data
(0003(hex)[6:4]) and Advanced Switch time for Mixing data(0004(hex)[6:4]), during same channel Mixing/Mixing Fader
Advanced Switch Transition time.
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BU32105EFV-M Datasheet

(15) Mixing Advanced Switch - Continued

Initial A AMix: ON DMix: ON AMix: OFF DMix: OFF
AMix: OFF
DMix: OFF
Pt
Serial data
(SDI/SCK/STB)

A : Advanced Switch time for Mixing Fader(0003(hex)[6:4] 2ms to 20ms)
B: Advanced Switch time for Mixing(0004(hex)[6:4] 2ms to 20ms)

A < Transition time = A+ B > - Transition time = B +A >
-« 1 pa L » o » -« 7 » a 7 »pa 1 »
Transition * e —
: . : Transition Transition it i
time Transition time time time Transition time >
A

owewt TTARANANANT
AAVEVRVATAVAVATAY

—]

AMAAANGRADN o
TUTUIT ™

Figure 33. Mixing Advanced Switch 2

(Prohibitions)

* Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]) during same channel Fader Volume Advanced Switch
operation. Pop noise may occur.

« Do not send Fader Volume Gain setting data(0A00(hex) to 0A03(hex)[6:0]), Advanced Switch time for Mixing Fader data

(0003(hex)[6:4]) and Advanced Switch time for Mixing data(0004(hex)[6:4]), during same channel Mixing/Mixing Fader
Advanced Switch Transition time.
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BU32105EFV-M Datasheet

(16) Advanced Switch(Other than Fader Volume and Mixing)

Advanced Switching is different between each function. See below.

<AVol(AMix/DMix)>

A
Serial data command
(SDI/SCK/STB)
>t
A Start Gain [dB] (Setup time)
B End Gain [dB] fs=48kHz fs=44.1kHz
: - . . . . = =44,
C: Setup time: Advanced Switch time of AVol(AMix/DMix) 0 07ms/dB O 0.8ms/dB
Example. AVol(DMix) Transition time 1:1.3ms/dB  1:1.4ms/dB
A:-00(-70)dB, B: 0dB, C: 0.7ms %1 %-gmsjgg %1 %‘émsﬁg
ton time = | (- 70)-01 X 0. 7ms = :2.3ms :2.5ms
Transition time=| (-70)-0| X0.7ms = 49ms 2 5 7me/dB 4 2.oms/dB
i : —1 4. 5:3.3ms/dB  5: 3.6ms/dB
N Transiiontime =|4-B[x ¢, 6:40ms/dB 6 4.4ms/dB
Transition 7:5.3ms/dB  7:5.8ms/dB
time Transition time
L
|
A
Output
>t
A
Serial data command command
(SDI/SCKISTB)
> t
Example. E le.
[ a3 _
Transition s
time Transition time ot
‘ It is in the middle of transition of the 1% command setup, and
when the 2™ command setup is carried out, after continuing
transition for 1dB, transition is continued toward the 2" setup.
A
-15dB | -14dB -10dB
-60dB
Output l
>t

Figure 34. AVol(AMix/DMix) Advanced Switch

www.rohm.com

© 2016 ROHM Co., Ltd. All rights reserved. 30/115 TSZ02201-0C2COE500510-1-2
TSZz22111 + 15+ 001 29.Mar.2017 Rev.003



BU32105EFV-M

Datash

eet

(16) Advanced Switch(Other than Fader Volume and Mixing) - Continued

<DSP Gain(DVol(Att, Boost), P?Bass Gain, Loudness Gain)>

A
Serial data command
(SDI/SCK/STB)
>
A Start Gain [dB]
B: End Gain [dB] (Setup time)
C: Setup time (Advanced Switch time of DSP) [ms]
fs=48kHz fs=44.1kHz
Example 0: 3.6ms/FullScale 0: 3.9ms/FullScale
A _31[{5,'5,, 0dB. C: 28.4m 1. 7.1ms/FullScale 1: 7.7ms/FullScale
: » 51 0ab, L 20.4mS 2: 14.2ms/FullScale 2: 15.5ms/FullScale
Transition time =|10 320~ 1029 | x 28.4ms=27.6ms 3: 28.4ms/FullScale 3: 30.9ms/FullScale
4: 56.9ms/FullScale 4: 61.9ms/FullScale
4 _B 5:113.8ms/FullScale 5: 123.9ms/FullScale
Transition time =| 7020 - 10%° | X Cms 6: 227.6ms/FullScale 6: 247.7ms/FullScale
o 7: 455.1ms/FullScale 7: 495.3ms/FullScale
Transition
time Transition time
»
| »
4 T ] NN
T ‘ | NN
OTESV Ly TV ey Ty
Output AN A R AN AN AN AN
\“\\‘\“\\\\‘\\““\‘\\‘\\“\\“\\“\\‘ g
RIETRIRIRIRIRIRIRTRIRIRIRInIEY
\| Vo
A
Serial data command command
(SDI/SCK/STB)
> t
E le. E le.
oS ’ .
Transition s
time Transition time g
H >
‘ It is in the middle of transition of the 1% command setup, and
when the 2™ command setup is carried out, after continuing
transition for 1dB, transition is continued toward the 2" setup.
A
-15dB | -14dB -10dB
-60dB
Output l -
7
Figure 35. DVol Advanced Switch
(Mute)

Mute use DVol(Att)=-«dB. In addition, use Fader Volume= -~dB when it is necessary to lower the noise level.
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Datasheet

(16) Advanced Switch(Other than Fader Volume and Mixing) - Continued

<DSP Filter(13-Band EQ, 3-Band Tone, HPF(Coef), IR A, IIR B)>

A
Serial data command
(SDUSCKISTB) 13-Ban ddTEo%g-OW) 13-Band EQ(Middle)
HPF(Coef) H 13-Band EQ(High) >t
IRA IR B Time Alignment
(Setu'p time) (Setup time)
- - fs=48kHz fs=44.1kHz
Transition time=Setup time Bﬁéﬁ'ﬁ#sz 85:54_3}]14;"'2 0:2.8ms 0:3.0ms
(Advanced Switch time of DSP) ms 1:10.7ms 1: 11.6ms %: ié?ns] 1:5.9ms
: . :10.7ms 2:11.6ms
- p |2:21.4ms 2:23.3ms 3 21.4ms 3- 23.3ms
Transition 3:42.8ms 3: 46.6ms Cet s
time Transition time
| >t
\ N A
| NN N
Il | I I (B (B I (B i | (B
Output - i R INANANEEERENEEAY
AW AN L I O O AR O HENENENANREE >t
\_\/ \ \\\\\\\\‘\\“ \\\\“\\\\ g
x RIRIRIRIRTD RIRIRInt
‘ ay | o VooV
\ol) \/ \ Yo
iV \/ \/ \/ Vi
*13-Band EQ: (Low)=Band1-5, (Middle)=Band6-10, (High)=Band11-13
A
Serial data command command
(SDI/SCK/STB)
>t
Example. Example.
-10dB—+10dB -10dB
Transition .
time Transition time
| >
After completing transitiog of the 1% command
+10dB setup, transition of the 2" command setup starts.
A ‘
-10dB NV T -10dB
Il | Iniwimt
Output ” ‘\““““ ‘\‘ -
[\ LTV [\ ‘t
| WYY \\“ ‘\“ d
i
IR
Vo |\
| L

Figure 36. DSP Filter Advanced Switch

Advanced Switch of PEQ, 2" IR is executed for a filter per 1ch, if some filters are changed at same time.

Transition time is Setup time of Advanced Switch time(0007(hex)[7:0]) x numbers of changed filters. But it is not always
started from a filter changed at first. And it may become Setup time x (numbers of changed EQ/Tone/lIR Block+1) in case
that direct coefficient setting is used. Moreover, when same data is sent, it is regarded as changed.
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BU32105EFV-M

Datasheet
(16) Advanced Switch(Other than Fader Volume and Mixing) - Continued
<Time Alignment>
A
Serial data command
(SDI/SCK/STB)
Time Alignment >t
(Setup time)
Transition time=Setup time fs=48kHz  fs=44.1kHZ
Advanced switch time for Time Alignment) [ms 0:2.8ms  0:3.0ms
( g )L ] 1:5.4ms 1:5.9ms
~ g 2:10.7ms 2:11.6ms
Transition 3:21.4ms 3:23.3ms
time Transition time
| >!
A
Delay
Value
p t
A
Serial data command command
(SDI/SCK/STB)
>t
Example. Example.
0Oms—10ms 10ms—5ms
A - > >
Transition -
time Transition time
Pt
After completing transition of the 1% command
A setup, transition of the 2" command setup starts.
10ms
Delay
Value 5ms
Oms
>t

Figure 37. Time Alignment Advanced Switch
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Datasheet

(17) Sync Error Detection

[Digital Inputl/Input2/Input3]

Outline image of “Sync Error Detection” function for Digital Inputl/Input2/Input3 can be seen below.

21.3ms(1024/fs)

IRCK | | | L L

sc UL JUUUL.  JUUUL . JUUUL. . Juuye JUU -

E8GHer fo3o)2) Yeafssfo) 2} Yesfeao)x) " Jeafesf o)1) Jesfeafo) 1) Ye2feafo) 1)z || feolerfezfesyo) )
(64) (64) (64+1) (64+2) (64+1) (64) (64)

Oer 0 X 0 | 1 | 2 | 3 [ o o Jo

Sync_Error

(Example. Setting data 001A(hex)[3:0]=2)

-

Figure 38. Sync Error detection for Digital Inputl/Input2/Input3

The space between each edge of LRCK is counted by BCK(hormal=64counts). It is judged as Sync Error Detection when
abnormal frame continues for a time equal to or more than the value set in 001A(hex)[3:0] “001B(hex)[3:0], 001C(hex)[3:0]".
The output is then muted. MUTE state is automatically cleared if normal frame is continued for at least 21.3ms(1024/fs).

Status of Sync Error can be read back. (Select Address(A051(hex)), Sync Status)

0: Normal operation, 1: Sync Error is detected.

And the error detection is not available when Digital |0 Format=S/PDIF because of no BCK and LRCK.
Set MUTE during Sync Error=Disable. The setting conditions are shown below.

Setting

Digital 10 Format

Mute during Sync Error

Sync Error detection

2 . . . Disable Not Detectable
I°S/Left-Justified/Right-Justified Enable Detectable
Disable Not Detectable
S/PDIF Enable is Prohibited
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BU32105EFV-M Datasheet

Absolute Maximum Ratings(Ta=25°C)

Iltem Symbol Rating Unit
Supply Voltage™°® ¥ AVDD/DVDD +7.0 v
Input Voltage Vin (F?El\g?'gﬁ I;?O\./SDt2+fé.31) v
Operating Temperature™®? Topr -40 to +85 °C
Storage Temperature Tstg -55 to +125 °C
Maximum Junction Temperature Tjmax +125 °C

(Note 1) Prevent exceeding the maximum junction temperature rating. AVDD voltage is applied to AVvDDL1, AVDDL2, AVDDR1, AVDDR?2.
DVDD voltage is applied to DVDD1, DVDD2. DVDD is equal to supply voltage of the microcontroller.
(Note 2) If it is within operating voltage range, function operation is guaranteed within operating temperature. The conditions of the allowable dissipation also
have an effect on the temperature so caution is necessary. Conditions where electrical characteristics are not within range must be also avoided.
It cannot guarantee standard value of electrical characteristics but it retains its original function.
Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is
operated over the absolute maximum ratings.

Thermal Resistance

Parameter Symbol Thermal Resistance ™ 3)(Typ) Unit
15(Nete 9) ‘ zszp(Note 6)
HTSSOP-B54
Junction to Ambient 0sa 66.8 20.1 °C/W
Junction to Top Characterization Parameter™®% Wi 2 2 °C/W

(Note 3) Based on JESD51-2A(Still-Air)

(Note 4) The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the
outside surface of the component package.

(Note 5) Using a PCB board based on JESD51-3.

(Note 6) Using a PCB board based on JESD51-5, 7.

Layer Number of Material Board Size
Measurement Board
Single FR-4 114.3mm x 76.2mm x 1.57mmt
Top
Copper Pattern Thickness
Footprints and Traces 70um
Layer Number of . . Thermal Vvia®® "
Measurement Board Material Board Size Pitch Diameter
4 Layers FR-4 114.3mm x 76.2mm x 1.6mmt 1.20mm ®0.30mm
Top 2 Internal Layers Bottom
Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness
Footprints and Traces 70pm 74.2mm x 74.2mm 35um 74.2mm x 74.2mm 70um
(Note 7) This thermal via connects with the copper pattern of all layers.
Recommended Operating Condition
(Ta=-40°C to +85°C)
Item Symbol Ratings Unit
Analog Power Supply Voltage AVDD 4.75 to 6.00 \Y
Digital Power Supply Voltage DVDD 3.0t0 3.6 \Y
*AVDD voltage is applied to AVDDL1, AVDDL2, AVDDR1, AVDDR2.
*DVDD voltage is applied to DVDD1, DVDD2. DVDD is equal to supply voltage of the microcontroller.
Electrical Characteristics: Digital System®°*®®
Unless otherwise specified AvDD*""® 9=5 8v, DvDD*™* 29=3 3V, Ta=25°C
Limit . .
Item Symbol Min Typ Max Unit Condition
Input High-Level Voltage Viu 24 - - V
Voltage Low-Level Voltage Vi - - 0.8 \'
Input Current I -1 - +1 A Vin=0 to 3.3V
Input H Current to Pull-down Resistor I - - 100 MA Vin=1.0V
Output High -Level Voltage Von 2.75 - - V lo=-0.6mA
Voltage Low -Level Voltage VoL - - 0.55 V lo=+0.6mA

(Note 8) Digital System=DI*(DIOA, DIOB, DIOC1, DIOC2, DIOD, DINE), BCK*(BCKA, BCKB, BCKC, BCKD, BCKE),
LRCK*(LRCKA, LRCKB, LRCKC, LRCKD, LRCKE), MCKI, MCKOB, BEEP, STB, SCK, SDI, SDO

(Note 9) AVDD*=AVDDL1, AVDDL2, AVDDR1, AVDDR2

(Note 10) DVDD*=DVDD1, DVDD2
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BU32105EFV-M Datasheet

Electrical Characteristics: Analog System

Unless otherwise specified
AvDD*M® =5 gy DyDD*N®#=3 3V, Ta=25°C, Vi=1Vrms, Vi_f=1kHz, fs=48kHz, Input Point=Single1

Setting: Send data after System Reset command.

Analog Input Selector=Singlel, Analog Mixing Selector=SingleM1, Digital Outputl Selector=C-1, Digital Inputl Selector=B-1,
Digital Input3 Selector=B-1, Advanced Switch for P?Bass Gain(Front/Rear)=0OFF, DVol(Output2)=0dB,
DVol(Att/Boost)(FL/FR/RL/RR/SL/SR)=0dB, Fader Volume(FL/FR/RL/RR)=0dB, fs Selector=48kHz

Limit . -
Item Symbol Min ‘ Typ l Max Unit Condition
General
| - 72 95 mA AVDD+ "
¥ Analog Circuit Current - =5.8V Total current of AvDD*"M® 7,
d | ] 25 105 oA AvDD*M® | Input=AC short
QAMAX -6.0V
+(Note 8)
| ) 53 90 mA Total current of DVDD ,
QP Input=AC short
(Note 8) «(Note 8)
+ Digital Circuit Current | ) 56 95 mA DVDD* Total current of DVDD ,
QDMAX33V =3.3V Digital Input(1kHz, -6dBFS),
DvDD*N® 8 | ExtlO(C-1, I°S), Output3(A-1
| - 60 116 mA ' ' ’
QDMAX3.6V =3.6V 12S), Output1(I>S)
| ] 0 1 s | Total current of pvDD*MN0® 8
L eakage Current Lo DVDD=0V, AVDD=6.0V, Input=AC short
9 | ) 0 1 ma | Total current of AvDD*MNe 1)
HA DVDD=3.3V, AVDD=0V, Input=AC short
Input Selector - ADC — DOUT
VimaD 1.9 2.0 - Vrms DOUT=0dBFS
Full Scale Input Voltage
VimaDsv 1.60 1.73 - Vrms | DOUT=0dBFS, AVvDD=5V
Total Harmonic Distortion (Note 1), (Note 5)
+ Noise THD+Nap - 0.004 | 0.050 %
Signal-to-Noise Ratio S/Nap 920 100 - d | (Nored (Nored)
Dynamic Range DRap 90 100 - dB | @-60dBFS (ot (Nored)
Input Impedance R 70 100 130 kQ Analog Input
DIN - DAC - Fader Volume OUT (DSP Input Selector=DC Cut HPF)
Jowal Harmonic DIStOMON | ripiNgs | - 0.007 | 0.050 | % | DIN=-6dBFS Mo¢ 2 (e
Signal-to-Noise Ratio S/Npa 90 99 - dg | (Nete®
Dynamic Range DRpa 90 99 - dB @-60dBFS™®
Vowmpa 1.9 2.0 - Vrms | DIN=0dBFS
Full Scale Output Voltage
Vombpasy 1.60 1.73 - Vrms | DIN=0dBFS, AVDD=5V
Input Selector - ADC - DAC - Fader Volume OUT(DSP Input Selector=ADC)
Maximum Input Voltage Vim 19 | 20 - | vims | THD+N=19" 2: (Nered)
P 9 Vivsv 1.60 | 1.73 - vrms | THD+N=19%"""2 N9 Aypp=5v
_ Vom 1.9 2.0 - Vrms | THD+N=19{""® 2 (Nt 5)
Maximum Output Voltage (Note 2), (Note 5)
Vowmsv 1.60 1.73 - Vrms | THD+N=1% ' , AVDD=5V
Throuah Gain Gvi -1 0 +1 dB | Vi_f=1kHz, 20*log(Vo/Vi)
g Gvz 1.0 | 02 | +1.0 | dB | Vi_f=20kHz, 20*log(Vo/Vi)
Frequency Gain Balance BBG -0.7 -0.2 +0.3 dB Gv, - Gv
Output Noise Voltage VNg - 2 8 uVrms | Input=AC Short, Fader Volume=-«dB"*®

About measurement Filter

(Note 1) 20kHz LPF

(Note 2) 30kHz LPF

(Note 3) 80kHz LPF

(Note 4) fs/2 LPF

(Note 5) 400Hz HPF

(Note 6) A-weighted

(Note 7) AvDD*=AVDDL1, AVDDL2, AVDDR1, AVDDR2
(Note 8) DVDD*=DVDD1, DVDD2

www.rohm.com

© 2016 ROHM Co., Ltd. All rights reserved. 36/115 TSZ02201-0C2COE500510-1-2
TSZz22111 + 15+ 001 29.Mar.2017 Rev.003



BU32105EFV-M

Datasheet

Electrical Characteristics: Analog System - Continued

Limit . -
ltem Symbol Mn | Typ | Max Unit Condition
Input Selector - ADC - DAC - Fader Volume OUT(DSP Input Selector=ADC)
TotaI_Harmonlc Distortion THD+N ) 0.007 | 0.050 % (Note 2), (Note 5)
+ Noise
Signal-to-Noise Ratio SIN 90 97 - dB | S=VvoyNoe®
Dynamic Range DR 90 97 - dB | @-60dBFS™*®
Total Input-Output Characteristics
Input Pin Voltage Vg 2.6 29 3.2 Analog Input
Output Impedance Ro - 0.6 50.0 Analog Output
Output Pin Voltage Vbeo 2.6 29 3.2 Analog Output
L(R)ch Analog Input—R(L)ch monitor
Crosstalk between (opposite ch’s input=AC short),
CcH - -96 -80 dB .
Channels(Lch/Rch) Monitor=Fader Volume Front/Rear,
Digital Selector=ADC, Vi=1.9Vrms®"¢ "
AIN=AC short, Ripple=0.1Vrms"®* "
Ripple Rejection PRR - -55 -40 | dB | Input=AvDD™°®)
AVDD(Note 8) & DVDD(Note 9)’
Fader Volume Circuit Characteristics
GATrm | -815 | -79.0 | -765 | dg | Fader Volume=-79dB - 0dB,
. . Vi=1.9Vrms
Maximum Volume Attenuation -
GAT: ) 105 95 dB Fader VqurT'Let—%de - 0dB,
mx Vi=1.9vrms"©®
_ (Note 6)
Bus 05 0 +05 dB F.?Ejer Volume(0dB to -20dB) ,
Gain Balance between Channels Vi=1.9Vims (Note 6)
B 09 0 +0.9 dB Fader Volume(-20dB to -79dB) ,
V2 ' : Vi=1.9Vrms
Isolator Circuit Characteristics
Common Mode Rejection Ratio CMRR - -65 -50 dB | Input Selector=Diff A/Diff M1
Input Gain Circuit Characteristics
Input Gain Setting Value Giz4 23 24 25 dB | Gain=24dB - 0dB, Vi=0.1Vrms
Gain Balance between Channels B -0.5 0 +0.5 dB | Gain(24dB to 0dB), Vi=0.1Vrms
Mixing Volume Circuit Characteristics
AVol(AMix)= Analog Mixing=ON,
GAT -65.5 | -63.0 | -60.5 | dB
AL -63dB - 0dB Fader Volume
FN— -0 (Note 6)
GATa | - | -98 | 00 |ag | VoAM= =B
. . -dB - 0dB Vi=1.9Vrms
Maximum Volume Attenuation AVol(DMix)= Sub Selector=SL/SL
GAT -715 | -69.0 | -60.5 | dB N " :
oM -69dB - 0dB Digital Mixing=ON,
AVol(DMix)= Fader Volume
AT - - - B
GATow: 98 % 4B | g -odB =-odB™*® DIN=0dBFS
AVol(AMix)
Bva1 -0.5 0 +0.5 dB | (+6dB to -20dB), Analog Mixing=ON,
. Vi=0.9Vrms
Gain Balance between Channels - Fader Volume
AVoI(AMix) g0 ®)
Bvaz -0.9 0 +0.9 dB | (-20dB to -63dB), | ="
Vi=1.9Vrms
About measurement Filter
(Note 1) 20kHz LPF,
(Note 2) 30kHz LPF,
(Note 3) 80kHz LPF,
(Note 4) fs/2 LPF,
(Note 5) 400Hz HPF,
(Note 6) A-weighted,
(Note 7) BPF(fe=Vi_f)
(Note 8) AVDD*=AVDDL1, AVDDL2, AVDDR1, AVDDR2
(Note 9) DVDD*=DVDD1, DVDD2
www.rohm.com
© 2016 ROHM Co., Ltd. All rights reserved. 37/115 TSZ02201-0C2COE500510-1-2

TSZz22111 - 15« 001

29.Mar.2017 Rev.003




BU32105EFV-M Datasheet

Measurement Circuit
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Figure 39. Measurement Circuit Diagram

Measuring Circuit External Parts
* Resistor: +1% * Capacitor: +1%

About Digital Power Supply
DVDD1/DVDD?2 are equal to supply voltage(Recommended operating condition: 3.0V to 3.6V) of the microcontroller.

Notes on wiring

1. Decoupling capacitor of a power supply should be connected to VDD and GND in the shortest distance possible.
2. Lines of AGND should be connected to one point only.

3. Digital Wiring Pattern should be far from that of analog unit and see to it that there will be no crosstalk.
4. If possible, serial control lines should not be in parallel. If they are adjacent to each other, the lines have to be shielded.

5. If possible, lines of Analog Input should not be in parallel. If they are adjacent to each other, the lines have to be shielded.
6. Connect the TEST pin to the DGND1 pin.
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Pin Measurement Circuit

N . Connection Pin
ltem Test circuit Condition Pin No. Pin Name
J- J- s 4 24 | AVDDL2 AVDDR2
AVDD
0.1uF JloouF(B) 1@ 2504F. DVDD Rg=0Q
SPowelr ;_ ;_ + 00 VRRel00mvims | 7 21 | AVDDLL AVDDRL
upply VDD VRR f=1kHz
ReT” VDD 39 44 | DVDD1 DVDD2
9 19 | INL1IAP INR1AP
s ¢ 10 18 | INL2AN INR2AN
out _'VRW_° z 0 2:180';0 11 17 | INL3BP INR3BP
P R_—egoo 12 16 | INL4BN INR4BN
Vin Vi 9= 13 15 | INL5MP INRSMP
Rg 14 INMN
@D—ﬂc sw
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BU32105EFV-M

Datasheet

Typical Performance Curves

Unless otherwise specified : AvDD*** V=5 8v, DVDD*""*® ?=3.3V, Ta=25°C, fs=48kHz
(Note 1) AvDD*=AVDDL1, AVvDDL2, AVDDR1, AVDDR2

(Note 2) DVDD*=DVDD1, DVDD2
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Figure 40. Analog Circuit Current vs Figure 41. Digital Circuit Current vs
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Figure 42. Total Harmonic Distortion + Noise Figure 43. FFT vs Frequency
vs Analog Input Voltage (Analog Input Selector-ADC-DAC-
(Analog Input Selector-ADC-DAC- Fader Volume-Analog Output)
Fader Volume-Analog Output)
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Typical Performance Curves - Continued
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Figure 44. Total Harmonic Distortion + Noise Figure 45. FFT vs Frequency
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Typical Performance Curves - Continued

40 4
35 2
30 o fc=120kHz
S 0 \
_ 25 5 !\
o )
k=) 5 -2
c 20 g ‘
® iT
)
5 15 2 4
g <
10 <
< 6
5
-8
0
5 -10
10 100 1k 10k 100k 10 100 1k 10k 100k 1™
Frequency [Hz] Frequency [Hz]
Figure 48. Input Gain vs Frequency Figure 49. Anti Alias Filter Gain vs Frequency
(Gain=36dB to 0dB/1dB step)
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Typical Performance Curves - Continued
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Figure 52. Noise Gen FFT vs Frequency Figure 53. Loudness Gain vs Frequency
(Gain=0dB to -15dB/1dB step, LPF fc=100Hz,
HPF fc=10kHz, HiBoost=0.55)
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Figure 54. Loudness Gain vs Frequency Figure 55_. Loudness Gain vs Frequency
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LPF fc=40Hz, HPF fc=4kHz/
LPF fc=50Hz, HPF fc=5kHz/
LPF fc=63Hz, HPF fc=6.3kHz/
LPF fc=80Hz, HPF fc=8kHz/
LPF fc=100Hz, HPF fc=10kHz/
LPF fc=125Hz, HPF fc=12.5kHz)
www.rohm.com
© 2016 ROHM Co., Ltd. All rights reserved. 43/115 TSZ02201-0C2COE500510-1-2

TSZz22111 - 15« 001

29.Mar.2017 Rev.003



BU32105EFV-M

Datasheet

Typical Performance Curves - Continued
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Figure 56. P?Bass Gain vs Frequency Figure 57. P’Bass Gain vs Frequency
(Gain=12dB to 0dB/1dB step, fc=108Hz) (Gain=12dB, fc=54/68/86/108/134/172/214Hz)
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Figure 58. DVol(Att) Gain vs Frequency Figure 59. DVol(Att) Gain vs Frequency
(Gain=0dB to -19.5dB/0.5dB step) (Gain=-20dB to -39.5dB/0.5dB step)
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Typical Performance Curves - Continued
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Figure 60. DVol(Att) Gain vs Frequency Figure 61. DVoI(Att) Gain vs Frequency
(Gain=-40dB to -59.5dB/0.5dB step) (Gain=-60dB to -79.5dB/0.5dB step)
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Figure 62. DVol(Att) Gain vs Frequency Figure 63. Sub HPF Gain vs Frequency
(Gain=-80dB to -95.5dB/0.5dB step) (fc=20/25/31.5/40/50/63/80/100/125/160/200Hz)
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Typical Performance Curves - Continued
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Figure 64. Sub LPF Gain vs Frequency Figure 65. Sub LPF Gain vs Frequency
(fc=25/31.5/40/50/63/80/100/125/160/200/250Hz) (fc=25/31.5/40/50/63/80/100/125/160/200/250Hz)
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Figure 66. Front/Rear HPF Gain vs Frequency Figure 67. Front/Rear HPF Gain vs Frequency
(fc=25/31.5/40/50/63/80/100/125/160/200/250Hz) (fc=25/31.5/40/50/63/80/100/125/160/200/250Hz)
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Typical Performance Curves - Continued
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Figure 68. PreScaler Gain vs Frequency Figure 69. PostScaler Gain vs Frequency
(Gain=0dB to -84dB/12dB step) (Gain=84dB to 0dB/12dB step)
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Figure 70. 3-Band Tone Gain vs Frequency
(Gain=+12dB/-12dB, Bass fc=63Hz, Middle fo=630Hz, Treble fc=6.3kHz)
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Figure 71. Tone Bass Gain vs Frequency Figure 72. Tone Bass Gain vs Frequency
(Gain=+12dB to -12dB/2dB step, fc=63Hz) (Gain=+12dB/-12dB, fc=40/63/100/160Hz)
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Figure 73. Tone Middle Gain vs Frequency Figure 74. Tone Middle Gain vs Frequency
(Gain=+12dB to -12dB/2dB step, f;=630Hz) (Gain=+12dB/-12dB, f;=400/630/1k/1.6kHz)
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Typical Performance Curves - Continued
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Figure 75. Tone Treble Gain vs Frequency Figure 76. Tone Treble Gain vs Frequency
(Gain=+12dB to -12dB/2dB step, fc=6.3kHz) (Gain=+12dB/-12dB, fc=2.5k/4k/6.3k/10kHz)
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Figure 77. 13-Band EQ Gain vs Frequency Figure 78. 13-Band EQ Gain vs Frequency
(Gain=+24dB/-24dB, f,=50/80/125/200/315/ (Gain=+24dB/-24dB, f,=50/80/125/200/315/
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Typical Performance Curves - Continued
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Figure 79. EQ Gain vs Frequency Figure 80. EQ Gain vs Frequency
(EQ6, Gain=+24dB to -24dB/2dB step, fo=500Hz) (EQ6, Gain=+24dB to -24dB/2dB step, f;=500Hz)
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Figure 81. DVol(Boost) Gain vs Frequency Figure 82. DVol(Boost) Gain vs Frequency
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Typical Performance Curves - Continued
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Figure 83. Post Filter Gain vs Frequency Figure 84. Out-of-Band Noise Level vs Frequency
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Figure 85. AVol(DMix) Gain vs Frequency Figure 86. AVol(DMix) Gain vs Frequency
(Gain=0dB to -35dB/1dB step) (Gain=-36dB to -69dB/1dB step)
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Figure 87. Fader Volume Gain vs Frequency Figure 88. Fader Volume Gain vs Frequency
(Gain=0dB to -40dB/1dB step) (Gain=-41dB to -79dB/1dB step)
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Figure 89. Total Harmonic Distortion + Noise Figure 90. Output Noise Level vs Fader Volume setting
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(Analog Input Selector-ADC-DAC- Fader Volume-Analog Output)
Fader Volume-Analog Output)
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Typical Performance Curves - Continued
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Figure 91. AVol(AMix) Gain vs Frequency Figure 92. AVol(AMix) Gain vs Frequency
(Gain=+6dB to -29dB/1dB step) (Gain=-30dB to -63dB/1dB step)
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3 Wires Serial Audio Data Format & Master Clock Specification

Data format can be in I°S method, Left-Justified method or Right-Justified method. Also, input(or output) can be in 16bit,
20bit or 24bit. Digital Inputl and Digital Input3 are SRC correspondences and their fs can be in 8k/16k/24k/32k/44.1k/48k/
88.2k/96kHz. The S/PDIF input is also supported in fs=16kHz to 96kHz. (Except for the characteristic of interface. The
characteristic of interface is compliant with the Electrical Characteristic of Digital System.)

It is recommended that fs error is within 5% from 8k/16k/24k/32k/44.1k/48k/88.2k/96kHz.

Digital Outputl, Digital Output3 and Digital Extended 10(Output2 & Input2) are set only to 44.1kHz/48kHz which is
synchronized with MCK.

 tgir | lire |  tgir | tire |
LRCK Vi or Vo
....... VL or Vo,
tsar—>i = fe—toar Ve or V.
BCK : . \ H OH
VL or VoL
e : Vi
DIO(In) : :
= ——— ‘>< T L V|L
—» e tpp tos toH
e : v
DIO(Out) S on
T < VOL

Figure 93. Serial Audio Data Timing Chart

Unless otherwise noted AvDD*"® V=5 gv, DvDD*""*®?=3.3V, Ta=25°C, C,=20pF, MCK=384 x fs(fs=44.1kHz/48kHz)

fs Limit .
Parameter Symbol (kHZ) Min Typ Max Unit
44.1 10.8380 | 11.2896 | 11.7412
fmckess
48 11.7965 | 12.2880 | 12.7795
MCK(Master Clock) Frequency ¢ 44.1 16.2570 | 16.9344 | 17.6118 MHz
256fs or 384fs or 512fs MeKsss 48 | 17.6947 | 18.4320 | 19.1693
fucKsiz 44.1 21.6760 | 22.5792 | 23.4824
48 23.5930 | 24.5760 | 25.5590
MCK(Master Clock) Duty Rate Dutmck - 40 50 60 %
BCK Clock Frequency fack 44.1 2.7095 | 2.8224 | 2.9353 MHz
48 2.9491 | 3.0720 | 3.1949
BCK Duty Rat Dut Input 45 - 55 %
uty Rate Utsck Output - 50 - °
Edge of LRCK from Rise Time of BCK tBLR - 20 - -
Rise Time of BCK from Edge of LRCK tLre - 20 - -
Setup Time of DIO(In) tos - 20 - -
Hold Time of DIO(In) toH - 20 - - ns
Rise Time of LRCK, BCK and DIO(In) tsar - - - 10
Fall Time of LRCK, BCK and DIO(In) tsar - - - 10
Output Alignment Time of DIO(Out) top - - - 50
High Level ViH - 2.4 - -
Input Voltage Low Level Vi - - - 0.8 Vv
High Level Vou - 2.75 - -
Output Voltage Low Level VoL - - - 0.55

(Note 1) AVDD*=AVDDL1, AVvDDL2, AVDDR1, AVDDR2
(Note 2) DVDD*=DVDD1, DVDD2

www.rohm.com

© 2016 ROHM Co., Ltd. All rights reserved. 54/115 TSZ02201-0C2COE500510-1-2
TSZz22111 + 15+ 001 29.Mar.2017 Rev.003



BU32105EFV-M Datasheet

3 Wires Serial Audio Data Format & Master Clock Specification - Continued

64fs Right-Justified(16bit, 20bit, 24bit)

64fs
LRCK | \ B
sek | [1] [ [3] [l 5] [¢] [F] [e] [ 1% yl hz 13 14 1% e p7 g 9 2o p1f el 27 feel 2 (1] |2 |3] [4] [s]| [¢] |7] (8] |°| o Py P4 1% 1% 1% el 17 g fiof R4 fs [f] B o2
MSB LSB MSB LSB
pio STTTTTTTTTITTTTT] ST TTTTTTTTTTTTT]
16bit 16bit
20bit 20bit
24bit 24bit
Lch Rch

64fs Left-Justified(16bit, 20bit, 24bit) o

s
LRCK | \ B
sek | 1] [] [3] [o] 5] [¢] [F] [e] [ 1% a1l hz 3 1% 1% f ﬂ 1% hel o o 4 H z% 27 fesl 2% Eq H Ez f (2] || [4] [s] |e| |7| [¢] [o] po| 1% 1% 14 1% el [17 frgl fuof PW Ios| [esl 2;1 H ﬁ H B o2

MSB LSB MSB LSB
oo [STTTTTTTTTTTTTT] SITTTTTTTTITTTITT]
Bbit 16bit
20bit 20bit
24bit 24bit
Lch Rch

64fs 1°S(16bit, 20bit, 24bit) .

s
LRCK | [ L
8K | o] L L el [sL[eL L[l [o] bl Jed o o 4 F 7 Fd i B o B P P B P PR e BB B L T2 L e Jo Tl el el e i [ [ o fq P bd o b F{ F

MSB LSB MSB LSB
oo [sSTTTTTTTTITTTTTT] ST TTTTTTTTTTTTT]
16bit 16bit
20bit 20bit
24bit 24bit
Lch Rch

Figure 94. Serial Audio Data Format

m The data is read at rising edge of BCK.

S/PDIF Specification

Timing of S/PDIF Data

fan tal

2.4v
DIO 0.8V

Figure 95. S/PDIF Data Timing Chart

Unless otherwise noted AvDD*™* Y=5 g8y, DVDD*"*® ?=3.3V, Ta=25°C, UI=(1/fs)/128(162.72ns)

Limit .
Parameter Symbol Min Typ Max Unit
DIO High time tdn 0.8 - - Ul
DIO Low time tal 0.8 - -

(Note 1) AVDD*=AVDDL1, AvDDL2, AVDDR1, AVDDR2
(Note 2) DVDD*=DVDD1, DVDD2
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BU32105EFV-M

Datasheet

4 Wires(SPI) Control Signal Specification

(1) 4-Wire Serial Control Signal Line Timing

. tsta R ;[ckh> < tckl > < tend tsth
—_ ViH_aw
STB -
‘—’/ VIL74w
f— I\ 1 V w
SCK \ v IH_4
— — / i VIL_4w
tcr™ tcr
SDI \ \></ X/ \y/ V|H74W
«—bie > o ) ' t e ViLaw
lgas t Taan &) oty P
SDO X X VOH_4W
77X \. 7\ 7\ VOL_4W
Figure 96. Control Signal Timing Chart
Unless otherwise noted AVvDD*™* P=5 8v, DvDD*M"*?=3 3V, Ta=25°C, MCK=384 X fs(fs=44.1kHz/48kHz)
Limit )
Parameter Symbol - Unit
Min Max
SCK Clock Frequency fsck 10 800k Hz
Rise Time of SCK from Fall of STB tsta 400 -
Rise Time of SCK from Rise of STB tend 400 -
High Period of STB tsth 200 -
High Period of SCK tekh 200 -
Low Period of SCK tek 200 -
Setup Time of SDI tdas 100 - ns
Hold Time of SDI tdah 100 -
Rise Time of STB, SCK and SDI tcr - 100
Fall Time of STB, SCK and SDI tcr - 100
Input Filter Controlled Spike Pulse Width tsp 0 50
Output Delay Time of SDO tdad - (4/MCK)+60
High Level VIH_aw 2.4 -
Input Voltage -
Low Level ViL_aw - 0.8 v
High Level VoH_aw 2.75 -
Output Voltage =
Low Level VoL _aw - 0.55
(Note 1) AVDD*=AVDDL1, AVDDL2, AVDDR1, AVDDR2
(Note 2) DVDD*=DVDD1, DVDD2
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BU32105EFV-M

Datasheet

4 Wires(SPI) Control Signal Specification - Continued

(2) 4-Wires Serial Control Signal Format

[Write Mode]

Select Address(High: 8bit) Select Address(Low: 8bit) Data 1(8bit) Data, Data n(8bit)
STB() ~ | [
sckoy rUyruurpurryyyrr ey ey ey
S T TS T rTacooeaseannoanonsnant)onannnn o
SDO(0)
[Read Mode]

Select Address=D1(hex)(8bit) Select Address=00(hex)(8bit) Data 1(8bit) Data. Data n(8bit)
STB(l) _| l_
sckoy Uy pur iy g e gy Ly
soiy & L1 ]
sD0(0) N EEEEEEEEEEEEEEEDEE,

(1): to DUT, (O): from DUT

It will become read mode if Select Address=D100(hex) is specified. The address for read-out serves as a value written in Select Address=D000(hex) to D001(hex).

[Write Mode]

Figure 97. Control Signal Format

m The command data is written during the SCK rising edge.

m Be sure to set STB back to High after data transmission ends. Serial-Parallel Conversion is performed with 16bits from fall

of STB as a Select Address and bits following it as data.
m It is recommended that SCK and SDI are set to High after data transmission in order to avoid error caused by noise.
m The auto increment internal function is built-in. Auto increment is a transfer format in which data is set continuously to the
Address as described above. Every time data is transmitted by 8bits, the Select Address is incremented.

[Read Mode]

The following procedures perform read back of a register.

m The “read-out start Address” is sent to the Select Address D000(hex) to D001(hex) in Write Mode.

m By sending the Select Address D100(hex), the read-out is started from the “read-out start Address” written in the Select
Address D000(hex) to DO01(hex).

Example. When the user selects 0200(hex) and read back 5bytes, each byte is for the register value of Address 0200(hex)

to 0204 (hex).

m 2bytes data of the Read Only register(Address A000(hex) to AO1F(hex)) should be read 2bytes

continuously. It is recommended that 2bytes continuation read-out by the auto increment function is performed.
Example. When you read SpeAna Level of Band9 (first 8bit: A010(hex), last 8bit: AO11(hex)), Read Address A010(hex) at
first and then read AO011(hex).
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BU32105EFV-M Datasheet

2 Wires Control Signal Specification

(1) Electrical specifications and timing for bus lines and I/O stages

= / \ / / \ / \ VIH W
SDI // /X\ // /X\ \\ V §
VI 2w
tay)-
tr > 4 et et < lyp st BNV
f Low™> < 1 St ; - <isp t > <tgur>
f
I\ \ VIH 2W
SCK -
\TL SR L p—" \ I/ \\ / \\_ V||_72W
— | «lp;sTA > e >« tsu;sta™> - tsu;sTo > | '+
s thp; pAT thicH p s

S: Start condition(Recognition of start bit)
P: Stop condition(Recognition of stop bit)

*The STB pin connect to the DVDD?2 pin. The SDO pin always outputs Low level.

Figure 98. Control Signal Timing Chart

Unless otherwise noted AvDD*"® V=5 gv, DvDD*""*®?=3.3V, Ta=25°C, MCK=384 X fs(fs=44.1kHz/48kHz)

Parameter Symbol Min Limit Max Unit
SCK Clock Frequency fsck 10 400k Hz
Hold Time(Repeated)_ Start Condition. After This Period, fuo: sTa 06 i
the First Clock Pulse is Generated ’
Low Period of the SCK Clock tLow 1.3 -
High Period of the SCK Clock tHIGH 0.6 -
Setup Time for a Repeated Start Condition tsu; sTA 0.6 -
Data Hold Time: tHD: DAT 0 - us
Data Setup Time tsu; DAT 2/MCK -
SDI, SCK Rise Time tr - 100
SDI, SCK Fall Time tf - 100
Setup Time for Stop Condition tsu; sto 0.6 -
Bus Free Time Between a Stop and Start Condition tsur 1.3 -
Low Level Input Voltage: Fixed Input Levels Vi ow -0.5 +1
High Level Input Voltage: Fixed Input Levels ViH_ow 2.3 - \Y
Low Level Output Voltage(Open Drain): at 3mA Sink Current Vo1 0 0.4
Pulse width of spikes which must be suppressed
by the input filtes P tsp 0 1MCK ns

(Note 1) AVDD*=AVDDL1, AVvDDL2, AVDDR1, AVDDR2
(Note 2) DVDD*=DVDD1, DVDD2
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BU32105EFV-M

Datasheet
2 Wires Control Signal Specification - Continued
(2) BUS FORMAT
MSB LSB MSB LSB MSB LSB MSB LSB
| S | SlaveAddress | A | Select Address High | A [Select Address Low| A | Data Al P |
1bit 8bit 1bit 8bit 1bit 8bit 1bit 8bit 1bit 1bit
S = Start condition(Recognition of start bit)
Slave Address = Recognition of Slave Address(Writing: 80(hex), Reading: 81(hex))
A = ACKNOWLEDGE bit(Recognition of acknowledgement)
Select Address High/Low = Select Address of item
Data = Data of item
P = Stop condition(Recognition of stop bit)
(3) Slave Address
Writing: 80(hex), Reading: 81(hex)
MSB LSB
A6 A5 A4 A3 A2 Al A0 R/W
1 0 0 0 0 0 0 1/0
(4) Writing of data
1) Basic format
[S] 80(hex) |A]  SelectAddress High [A] SelectAddress Low [A] Data [A[P]
1bit 8bit 1bit 8bit 1hbit 8bit 1bit 8bit 1bit 1bit

|:| : Master to Slave, |:| : Slave to Master

2) Auto increment format(Normally, Select Address increases (+1) according to the number of data.)

[S] 80(hex) [ A]Select Address High| A [ Select Address Low] A | Datal [A| Data2 [A] <<+ [ DataN [A[P]
1bit 8bit 1bit 8bit 1bit 8hit 1bit  8bit 1bit 8bit 1bit 8bit  1bit 1bit

I:l : Master to Slave, I:l : Slave to Master

Example. 1. Datal shall be set as data of Address specified by Select Address.
2. Data2 shall be set as data of Address specified by Select Address +1.
3. DataN shall be set as data of Address specified by Select Address +N-1.

(5) Reading of data

Read Back Address: DO0O(hex)

First of all, the Select Address(0A00(hex) in the example) for reading is written in the register of the Read Back Address:

D000(hex) when reading. In the next stream, data is read after the slave Address. Do not return the Acknowledge when
you end the reception.

[S] 80thex) [A] DOthex) [A]  00(hex) | A [Select Address High| A | Select Address Low [ A [ P |

Example. 80(hex) DO(hex) 00(hex) 0A(hex) 00(hex)
[S] 8ithex) [A] Datal A Data2 A A DataN A[P]
Example. 81(hex) **(hex) **(hex) **(hex)

|:| : Master to Slave, |:| : Slave to Master, A : With Acknowledge, A : Without Acknowledge
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Datasheet

Select Address & Data

Select
Address MSB Pata LSB Initial
ttem High | Low Data
9 D7 D6 D5 D4 D3 D2 D1 DO
(hex) | (hex)

Initial Setupl 00 01 |Data RAM Clear|Coef RAM Clear MCK Selector fs Selector 1 0 0 D4

Initial Setup2 00 02 Xover/EQ P’Bass SL X'over | 0 Loudness 0 0 0 00

Initial Setup3 00 03 0 Advanced Switch time for Mixing Fader 0 Advanced Switch time for Fader Volume 00

Initial Setup4 00 04 0 Advanced Switch time for Mixing 0 Advanced Switch time for AVol(AMix/DMix) 00

Initial Setup5 00 05 Fader Volume Threshold Gain Advanced Switch time for Fader Volume upper Gain 00

- ] . Advanced Switch time for DVol(Att)/
Initial Setup6 00 06 0 Advanced Switch time for DVol(Boost) 0 P?Bass Gain/Loudness Gain 33
Initial Setun? 00 07 Advanced Switch time for 3-Band | Advanced Switch time for Advanced Switch time for Advanced Switch time for FE
p Tone/HPF(Coef)/IIR A/IR B 13-Band EQ(High) 13-Band EQ(Middle) 13-Band EQ(Low)

Initial Setups 00 | o8 1 1 Advanced Switch time 0 0 1 1 F3

for Time Alignment

- BCK/LRCK BCK/LRCK BCK/LRCK BCK/LRCK

Pigital Format1 0o 10 0 0 BEEP I/F 0 direction(DIND) | direction(DINC) | direction(DINB) | direction(DINA) OF
Digital Format2 00 11 0 0 0 0 Digital IO Format(Inputl) Digital 10 Bit Width(Input1) 00
Digital Format3 00 12 0 0 0 0 Digital IO Format(Input3) Digital 10 Bit Width(Input3) 00
Digital Format4 00 13 0 0 0 0 Digital IO Format(Outputl) Digital |0 Bit Width(Output1) 00
S/IPDIF SIPDIF
Digital Format5 00 14 0 0 S/PDIF(SLOtcté)ccuracy 0 0 Copyright Emphasis 00
P (Outputl) (Outputl)
Digital Format6 00 15 S/PDIF Category(Outputl) 00
Digital Format7 00 16 0 0 0 \ 0 Digital IO Format(Output3) Digital |0 Bit Width(Output3) 00
S/IPDIF S/PDIF
Digital Format8 00 17 0 0 SlPDIF(chiCES;:curacy 0 0 Copyright Emphasis 00
P (Output3) (Output3)
Digital Format9 00 18 S/PDIF Category(Output3) 00
- Rear Input Sub Input - - -
Digital Format10 00 19 Selector(ExtO) | Selector(EtO) 0 0 Digital IO Format(ExtlO) Digital 10 Bit Width(ExtlO) 00
Sync Detectionl 00 1A MUTE during 0 0 0 Audio frame counts for sync detection(Inputl) 00
(Inputl) Sync Error
Sync Detection2 00 1B MUTE during 0 0 0 Audio frame counts for sync detection(Input3) 00
(Input3) Sync Error
Sync Detection3 MUTE during . .
(ExtIO) 00 1C Sync Error 0 0 0 Audio frame counts for sync detection(ExtlO) 00
Test A 00 1D 0 0 0 0 0 0 0 0 00
Test B 00 1E 1 1 0 0 0 0 0 0 Cco
TestC 00 1F 0 0 0 0 0 0 0 0 00
TestD 00 20 1 1 0 0 0 0 0 0 Co
Test E 00 21 0 0 1 1 0 1 0 0 34
TestF 00 22 0 0 0 0 0 1 0 1 05
Input Gain 01 01 0 0 Input Gain 00
Testl 01 | o2 0 0 0 \ 0 0 0 [ 0 [ 0 00
Ansetl)egcltr;;r)ut 01 03 Select Mode Analog Mixing Input Selector Analog Input Selector 80
Analog Mixing - L - .
Selectorl 01 04 Analog Mixing Source(FL) Analog Mixing Source(FR) Analog Mixing Source(RL) Analog Mixing Source(RR) 00
Analog Mixing 01 | 05 |Stereo Mix Gain 0 0 0 0 0 0 0 00
Selector2
Analog Mixing Analog Analog Analog Analog
Selector3 01 | 06 L 0 Mixing(FL) | Mixing(FR) | Mixing(RL) | Mixing(RR) 0 0 80
AVol(AMix)(Lch) 01 07 1 AVoI(AMix) Lch 80
AVol(AMix)(Rch) 01 08 1 AVoI(AMix) Rch 80
Digital Mixing o1 09 1 DAC Digital Digital Digital Digital Digital 0 0 80
Selector Mixing Mode Mixing(FL) | Mixing(FR) Mixing(RL) Mixing(RR)

AVol(DMix) 01 | oA 1 AVol(DMix) 80
Digital 10 Selectorl | 02 | 00 0 0 \ 0 \ 0 0 \ 0 | Digital ExtlO 10 Selector 00
Digital IO Selector2 | 02 01 0 Digital Output3 10 Selector 0 \ Digital Outputl 10 Selector 00
Digital IO Selector3 | 02 02 Digital Input3 10 Selector Digital Inputl 10 Selector 00

Time . .
DSP Selectorl 02 03 DSP Input Loudness SpeAna Input Alignment Time Alignment 0 0 0 00
Selector Input Selector Selector Mode
Input Selector
DSP Selector2 02 04 0 0 0 0 0 Noise Selector 0 Noise Gen 00
P?Bass Input P?Bass Input
DSP Selector3 02 05 0 Selector(Front) Selector(Rear) 0 ! 0 ! 0o
DSP Selector4 02 06 SL X'over Input Selector SR Volume Input Selector 0 0 Digital M|x!ng Digital Mixing 00
Stereo Mix Input Selector
DSP Selectorb 02 07 0 [ 0 Digital Outputl Sub Selector| Digital Outputl Rear Selector Digital Outputl Front Selector 00
DSP Selector6 02 | 08 0 | 0 Digital Output3 Selector 0 [ 0 Digital Output2 Selector 00

| | Advanced Switch available

Do not send the data that are not designated in above table.
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BU32105EFV-M

Datasheet

Select Address & Data - Continued

Select
o Address MSB pata LB nitial
High | Low D7 D6 D5 D4 D3 D2 D1 DO Data
(hex) | (hex)
Time Alignment1(FL) 04 00 0 0 0 0 0 0 Time Alignment Time FL[9:8] 00
Time Alignment2(FL) 04 01 Time Alignment Time FL[7:0] 00
Time Alignment3(FR) | 04 | 02 0 | 0 \ 0 \ 0 \ 0 \ 0 | Time Alignment Time FR[9:8] | 00
Time Alignment4(FR) 04 03 Time Alignment Time FR[7:0] 00
Time Alignment5(RL) | 04 | 04 0 \ 0 \ 0 \ 0 | 0 \ 0 | Time Alignment Time RL[9:8] | 00
Time Alignment6(RL) 04 05 Time Alignment Time RL[7:0] 00
Time Alignment7(RR) | 04 | 06 0 \ 0 \ 0 \ 0 | 0 | 0 [ Time Alignment Time RR[9:8] | 00
Time Alignment8(RR) 04 07 Time Alignment Time RR[7:0] 00
Time Alignmento(s) | 04 | 08 0 \ 0 | 0 | 0 | 0 | 0 | Time Alignment Time S[9:8] | 00
Time Alignment10(S) 04 09 Time Alignment Time S[7:0] 00
Time Alignment11(RL2) [ 04 | O0A 0 \ 0 \ 0 \ 0 | 0 \ 0 [ Time Alignment Time RL2[9:8] | 00
Time Alignment12(RL2) | 04 0B Time Alignment Time RL2[7:0] 00
Time Alignment13(RR2) | 04 | 0C 0 \ 0 \ 0 \ 0 | 0 \ 0 [Time Alignment Time RR2[9:8]| 00
Time Alignment14(RR2) | 04 0D Time Alignment Time RR2[7:0] 00
Spectrum Analyzer
Spectrum Analyzerl 05 00 Spectrum Analyzer Type Input Selector 0 1 BPF Q 04
Spectrum Analyzer2 05 01 0 0 0 \ Spectrum Analyzer Gain 00
EQ Mode/Scaler 06 00 EQ Mode PreScaler(Front/Rear) 0 ‘ PostScaler(Front/Rear) 00
. EQ Gain .
13-Band EQ(Front) 06 |10-1C| Direct Coef Set Ch Selector EQQ Boost/Cut EQ Gain 00
3-Band Tone . Bass Gain .
Bass(Front) 06 1D Direct Coef Set Ch Selector Bass fc Boost/Cut Bass Gain 00
3-Band Tone . . Middle Gain . X
Middle(Front) 06 1E Direct Coef Set Ch Selector Middle f, Boost/Cut Middle Gain 00
3-Band Tone . Treble Gain .
Treble(Front) 06 1F Direct Coef Set Ch Selector Treble fc Boost/Cut Treble Gain 00
3-Band EQ . EQ Gain .
Band A, B, C(Front) 06 |1D-1F| Direct Coef Set Ch Selector EQQ Boost/Cut EQ Gain 00
EQ Gain X
13-Band EQ(Rear) 06 |20-2C 0 0 EQQ Boost/Cut EQ Gain 00
3-Band Tone Bass Gain )
Bass(Rear) 06 2D 0 0 Bass fc Boost/Cut Bass Gain 00
3-Band Tone . Middle Gain . .
Middle(Rear) 06 2E 0 0 Middle f, Boost/Cut Middle Gain 00
3-Band Tone Treble Gain .
Treble(Rear) 06 2F 0 0 Treble fc Boost/Cut Treble Gain 00
3-Band EQ EQ Gain .
Band A, B, C(Rear) 06 |2D-2F 0 0 =© Boost/Cut = EE 0o
DC Cut HPF 07 00 De-emphasis 0 0 0 DC Cut HPF | DC Cut HPF | DC Cut HPF | DC Cut HPF 00
/De-emphasis Front/Rear(DAC) (ADC) (Input3) (Input2) (Inputl)
Loudness Filter 07 01 Direct Coef Set Loudness HPF fc 0 Loudness LPF f¢ 00
Loudness Gain 07 02 1 0 Loudness HiBoost Loudness Gain 80
Front HPF 07 03 Direct Coef Set Front HPF Front HPF 0 Front HPF fc 00
Phase Order
Rear HPF 07 | 04 0 Rear HPF Phase R%a: d';rPF 0 Rear HPF fc 00
P?Bass(Front) 07 05 1 P?Bass fo(Front) P?Bass Gain(Front) 80
P?Bass(Rear) 07 06 1 P?Bass fc(Rear P’Bass Gain(Rear) 80
Sub LPF 07 07 Direct Coef Set | Sub LPF Phase 0 Sub LPF order Sub LPF f¢ 00
Sub HPF 07 08 Direct Coef Set 0 0 0 Sub HPF f¢ 00
Direct Coef Set | Direct Coef Set
IR 07 09 (IR A/IIR B) (Sub IIR) 0 0 0 ‘ 0 ’ 0 0 00
BEEP1 08 00 BEEP Level 00
BEEP2 08 01 BEEP Mode \ BEEP Repeat BEEP Type \ BEEP Frequency 00
BEEP3 08 02 BEEP OFF time BEEP ON time 00
Direct Coef Direct Coef Direct Coef BEEP BEEP )
BEEP4 08 | 03 0 Set(OFF time) | Set(ON time) | Set(fc) Fade-IN | Fade-OUT 0 BEEP Trigger| 00
Test2 08 04 0 0 0 0 0 0 0 0 00
DVol(Output2)(L/R) 08 05 DVol(Output2)(L/R) 00
DVol(Att)
(FUFR/RLRRISL/SR) | 09 |00-05 DRI, 00
DVol(Boost)
(FUFRIRURRISLISR) 09 |06-0B DVol(Boost) 00
Fader Volume
(FLFRIRURR) 0A |00-03 1 Fader Volume 80
Test3/Test4 0A |04-05 0 0 \ 0 \ 0 | 0 \ 0 | 0 \ 0 80
EQ/Tone Coef Selector| 10 00 0 EQ/Tone Ch Selector \ EQ/Tone Band Selector 00
EQ/Tone Coef 10 |01-14 32bit-coefficients(b0, b1, b2, a1, a2) 00
(Front/Rear)HPF(A/B)
NNIR(A/B) Coef Selector 11 00 0 0 0 0 0 IIR Selector 00
(Front/Rear)HPF(A/B) : o .
NIR(A/B) Coet 11 |01-14 32bit-coefficients(b0, b1, b2, a1, a2) 00
Loudness Coef Selector] 12 | 00 0 \ 0 \ 0 \ 0 | 0 \ 0 | 0 [Filter Selector| 00
Loudness Coef 12 |01-OF LPF/HPF 24bit-coefficients(b0, b1, b2, a1, a2) 00
Loudness HiBoost Coef| 12 |11-12 HiBoost 16bit-coefficients(HiBoost) 00
Loudness Gain Coef 12 [13-14 Gain 16bit-coefficients(Gain) 00

] Advanced Switch available

Do not send the data that are not designated in above table.
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Datasheet

Select Address & Data - Continued

Select

o Address MSB Data LB initial
High | Low D7 D6 D5 D4 D3 D2 D1 DO Data
(hex) | (hex)

Sub IIR Coef Selector 13 00 0 0 0 0 0 IIR Selector 00
Sub IR Coef 13 |01-14 32bit-coefficients(b0, b1, b2, al, a2) 00
BEEP Coef 14 |00-05 24bit-coefficients(bl, al) 00
BEEP ON time Coefl 14 | 06 0 [ o [ 0 [ 0 I 0 0 | 18bit-coef ON time[17:16] 00
BEEP ON time Coef2 14 |07-08 18bit-coefficient ON time[15:0] 00
BEEP OFF time Coefl 14 | 09 0 [ o ] 0 [ 0 I 0 0 | 18bit-coef OFF time[17:16] | 00
BEEP OFF time Coef2 14 |0A-0B 18bit-coefficient OFF time[15:0] 00
R:;?jlgzglf gg:ifng 15 00 0 0 EQ/Tone Ch Selector EQ/Tone Band Selector 00
IIR Coef Read back Setting | 15 | 01 0 Sub IIR Selector L°”ggf;;;"‘er (Front/Rear)HPF/IIR(A/B) Selector 00
Spectrum Analyzer Status # A0 |00-1F Output Level #
SIPDIF Status1(Inputl) # A0 | 40 0 [ 0 [ 0 [ 0 | Applicaton [  Format | Copyright | Emphasis #
S/PDIF Status2(Inputl) # A0 41 Category #
S/PDIF Status3(Inputl) # A0 42 Original Sampling Frequency Sampling Frequency #
S/PDIF Status4(Inputl) # A0 43 0 | 0 Clock Accuracy Word Length #
S/PDIF Status1(Input3) # A0 44 0 | 0 0 | 0 Application | Format | Copyright \ Emphasis #
S/PDIF Status2(Input3) # A0 45 Category #
S/PDIF Status3(Input3) # A0 46 Original Sampling Frequency Sampling Frequency #
S/PDIF Status4(Input3) # A0 47 0 0 Clock Accuracy Word Length #
Sync Status # A0 51 0 0 0 0 0 Sync(Inputl) Sync(ExtlO) | Sync(Input3) | #
Coef 10 Status # A0 53 0 0 0 0 EQ Loudness Filter | Front/Rear/A/B Sub #
Read Back Address1, 2 DO |00, 01 Base Address(High), (Low) #
System Reset FE FE System Reset 00

@ Advanced Switch(Advanced Switch available)

#: Read-Only

Do not send the data that are not designated in above table.

Note

1. AnAdvanced Switch operation when switching functions is available in shaded region. Functions in which Advanced
Switch operation is not available have no countermeasure against pop noise. Therefore, when the setting in these is
changed, take countermeasures, such as setting sound MUTE in the product.

2. The data of each Select Address is supported for both read/write modes(Some addresses are Read Only).
When the data is continuously transferred, the Select Address circulates by auto increment function, as described below.

[Normal Addresses] (hex)

— 0001—-0002—0003— - - -

—0007—0008 — I—}lOOOHlOOlalOOZH cee

—1012—-1013—-1014 |

L3 0010001150012 « - -

—0020—0021—0022 —/ I—}llOOHllOlHllOZH s

—1112—-1113-1114 |

L5 0101501020103« - -

—0108—0109—010A —/ I—> 1200—1201—-1202— - - -

—)lZOD‘)lZOEHlZOF—I

L5 020002010202 - - -

—0206—0207—0208 —] r>1211—>1212—>1213—>1214 ]

> 040004010402 - - - 040B—040C—040D—) (130013011302 - - - 131213131314
Ly 05000501 I

L 0600 |

> 061006110612 - - - 061D —061E—~061F—) = 1400—1401—1402— - - - >1409—140A—140B —

Ly 062006210622 - - -

—>062D—>062E—>062F—| |—> 1500—1501 ]

L 070007010702 - - -

—0707—0708—0709 —] |—>D000—>D001—|

|—> 0800—0801—0802—0803—0804—0805 —

L5 0900-,0901-0902—> - -

- —0909—090A—090B —

|—> 0A00—0A01—0A02—0A03—0A04—0A05 —

(Select Address: 0001 to OA05, these addresses must be sent always.)

[Read Only Addresses] (hex)

> A000—A001—A002— - - - —~AOFD—AOFE—AOFF -
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BU32105EFV-M Datasheet

Select Address & Data - Continued

3. In DSP part, it is necessary to clear RAMs during initialization. RAM initialization is executed by “RAM Clear” command
(Address 0001 (hex)). Data RAM(ADC, DAC, SRC and DSP) are cleared by “Data RAM Clear(D7)” command.
Coefficient RAM(Loudness, EQ, X'over and IIR) are cleared by “Coef RAM Clear(D6)” command.

Furthermore, during the RAM clear process, there is no countermeasure against pop noise.

4. The logic circuit reset can be activated from the command(System Reset).
Furthermore, after the transmission of the “System Reset” command, reset will be cancelled automatically.

5. Below is recommended procedure for initialization and shutdown sequence.

<Initialization>
(1) Send RESET(“System Reset” command).
(2) Send Initial Setup.
Do not change the “Data/Coef RAM Clear’(Select Address 0001(hex)[7:6]) register value from “Clear”.
(3) Send “Data/Coef RAM Clear”.
Set the “Data/Coef RAM Clear”(Select Address 0001(hex)[7:6]) register value to “Normal”.
(4) Send all data without Fader Volume.
(5) Send all Fader Volume.

<Shutdown>
(1) Send Fader Volume -»dB data(Address 0A00(hex) to 0A03(hex)).
(2) Send RESET(After Fader Volume=-~dB).

At supply voltage on, send System Reset and data to all Address as initial data and sound MUTE at set side until this initial
data is sent.
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BU32105EFV-M Datasheet

Command Specification

- Initial Condition, 1/0 Fixed value Do not send the data not designated.

Select Address 0001 (hex)

. . MSB Initial Setupl LSB
Function Name Setting p D2 D1 Do
fs Selector 44 .1kHz
[3] 48kHz
256fs
MCK Selector 384fs
[5:4] 512fs
Prohibited e o 0
Coef RAM Clear Normal
[6] Clear
Data RAM Clear Normal
[7] Clear

D6: After executing RAM Clear, all filters have to be setup again.

D4/D3: Change the setting only at initial setup.

D3: Some items, such as soft transition time are changed by the fs setting. The changing item lists a value of fs=44.1kHz
and fs=48kHz. All values for time and fc settings are the values by typical MCK frequency. These values are influenced
by MCK frequency differences between typical and real.

Example. Real transition time=setup transition time x (typical MCK frequency/real MCK frequency)

Select Address 0002(hex)

. . MSB Initial Setup2 LSB
Function Name Setting P D2 D1 DO
Loudness Use
[3] Bypass
SL X'over Use
[5] Bypass
P’Bass Use 0 0 0
[6] Bypass
X'over/EQ Use
[7] Bypass
Select Address 0003(hex)
Setting MSB Initial Setup3 LSB

FunctionName " —/aifiz | fe=a4.1kHz | D7

0.7ms/dB 0.8ms/dB
1.3ms/dB 1.4ms/dB
Advanced Switch 2.0ms/dB 2.2ms/dB

time for 2.3ms/dB 2.5ms/dB
Fader Volume 2.7ms/dB 2.9ms/dB
[2:0] 3.3ms/dB 3.6ms/dB

4.0ms/dB 4.4ms/dB
5.3ms/dB 5.8ms/dB

2.0ms 2.2ms Y
4.0ms 4.4ms 0 0 1
Advanced Switch 8.0ms 8.7ms 0 1 0
time for 10.0ms 10.9ms 0 1 1
Mixing Fader 12.0ms 13.1ms 1 0 0
[6:4] 14.0ms 15.2ms 1 0 1
17.0ms 18.5ms 1 1 0
20.0ms 21.8ms 1 1 1

Refer to “Fader Volume Advanced Switch”, “Mixing Advanced Switch” about Advanced Switch.

Do not send Advanced Switch time for Fader Volume data during Fader Volume Advanced Switch operation.
Pop noise may occur.

Do not send Advanced Switch time for Mixing Fader data during Mixing Fader Advanced Switch operation.
Fader Volume may malfunction.
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 0004(hex)

. Setting MSB Initial Setup4 LSB
Function Name ¢ _jaiiz | fs=44.1kHz | D7
0.7ms/dB 0.8ms/dB
1.3ms/dB 1.4ms/dB
Advanced 2.0ms/dB 2.2ms/dB
Switch time for 2.3ms/dB 2.5ms/dB
AVol(AMix/DMix) 2.7ms/dB 2.9ms/dB
[2:0] 3.3ms/dB 3.6ms/dB
4.0ms/dB 4.4ms/dB
5.3ms/dB 5.8ms/dB 0
2.0ms 2.2ms
4.0ms 4.4ms
Advanced 8.0ms 8.7ms
Switch time for 10.0ms 10.9ms
Mixing 12.0ms 13.1ms
[6:4] 14.0ms 15.2ms
17.0ms 18.5ms
20.0ms 21.8ms

Refer to “Mixing Advanced Switch”, “Advanced Switch” about Advanced Switch.
Do not send Advanced Switch time for Mixing data during Mixing Advanced Switch operation.
Fader Volume may malfunction.

Select Address 0005(hex)

Function Name Setting MSB Initial Setup5 LSB
fs=48kHz fs=44.1kHz
0.7ms/dB 0.8ms/dB
1.3ms/dB 1.4ms/dB 0 0 0 1
2.0ms/dB 2.2ms/dB 0 0 1 0
2.3ms/dB 2.5ms/dB 0 0 1 1
2.7ms/dB 2.9ms/dB 0 1 0 0
. 3.3ms/dB 3.6ms/dB 0 1 0 1
Ad"at?r‘r’]‘zdf;""“c“ 4.0ms/dB 4.4ms/dB 0 1 1 0
Fader Volume 5.3ms/dB 5.8ms/dB 0 1 1 1
upper Gain 6.7ms/dB 7.3ms/dB 1 0 0 0
[3:0] 8.0ms/dB 8.7ms/dB 1 0 0 1
9.3ms/dB 10.1ms/dB 1 0 1 0
11.3ms/dB 12.3ms/dB 1 0 1 1
13.3ms/dB 14.5ms/dB 1 1 0 0
16.7ms/dB 18.2ms/dB 1 1 0 1
20.0ms/dB 21.8ms/dB 1 1 1 0
23.3ms/dB 25.4ms/dB 1 1 1 1
OFF
-4dB 0 0 0 1
-5dB 0 0 1 0
-6dB 0 0 1 1
-7dB 0 1 0 0
-8dB 0 1 0 1
-9dB 0 1 1 0
Fader Volume
- -10dB 0 1 1 1
Thres[r;tzn‘lg Gain 11dB 1 0 0 0
-12dB 1 0 0 1
-13dB 1 0 1 0
-14dB 1 0 1 1
-15dB 1 1 0 0
-16dB 1 1 0 1
-17dB 1 1 1 0
-18dB 1 1 1 1

Refer to “Fader Volume Advanced Switch” about Fader Volume upper Gain, Fader Volume Threshold Gain.
Do not send Advanced Switch time for Fader Volume upper Gain, Fader Volume Threshold Gain, during Fader Volume
Advanced Switch operation. Pop noise may occur.

www.rohm.com
© 2016 ROHM Co., Ltd. All rights reserved. 65/115 TSZ02201-0C2COE500510-1-2

TSZ22111 « 15 + 001 29.Mar.2017 Rev.003



BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 0006(hex)

P?Bass Gain/
Loudness Gain

56.9ms/FullScale

61.9ms/FullScale

113.8ms/FullScale

123.9ms/FullScale

(2:0] 227.6ms/FullScale | 247.7ms/FullScale
455.1ms/FullScale 495.3ms/FullScale

3.6ms/FullScale 3.9ms/FullScale

7.1ms/FullScale 7.7ms/FullScale

Advanced 14.2ms/FullScale 15.5ms/FullScale
Switch time for 28.4ms/FullScale 30.9ms/FullScale
DVol(Boost) 56.9ms/FullScale 61.9ms/FullScale
[6:4] 113.8ms/FullScale 123.9ms/FullScale

227.6ms/FullScale

247.7ms/FullScale

455.1ms/FullScale

495.3ms/FullScale

. Settin MSB Initial Setup6 LSB

Function Name fs=48kHz 2 fs=44.1kHz D7 | D6 | D5 | D4 D3p D2 | DI | DO

3.6ms/FullScale 3.9ms/FullScale 0 0 0

Advanced 7.1ms/FullScale 7.7ms/FullScale 0 0 1

Switch time for 14.2ms/FullScale 15.5ms/FullScale 0 1 0
DVol(Att)/ 28.4ms/FullScale 30.9ms/FullScale

Select Address 0007 (hex)

Refer to “Advanced Switch” about Advanced Switch.

PRk

RO |O
RO |O

. Setting MSB Initial Setup?7 LSB
Function Name fs=48kHz | fs=44.1kHz
Advanced Switch time for S-4ms 5.9ms
13-Band EQ(Low) 10.7ms 11.6ms
[1:0] 21.4ms 23.3ms
42.8ms 46.6ms
Advanced Switch time for 2.8ms 3.0ms
\% Wi i
. 5.4ms 5.9ms
13'Ba"d[3E§](M'dd'e) 10.7ms 11.6ms
21.4ms 23.3ms
Ad d Switch time f 2.8ms 3.0ms
vanced Switch time for
13-Band EQ(High) S-4ms 5.9ms
[5:4] 10.7ms 11.6ms
21.4ms 23.3ms
Advanced Switch time for 5.4ms 5.9ms
3-Band Tone/HPF(Coef)/IIR 10.7ms 11.6ms
A/lIR B 21.4ms 23.3ms
[7:6] 42.8ms 46.6ms

13-Band EQ(Low): Band1-Band5, 13-Band EQ(Middle): Band6-Band10, 13-Band EQ(High): Band11-Band13
Refer to “Advanced Switch” about Advanced Switch.

Select Address 0008(hex)

. Setting MSB Initial Setup8 LSB
Function Name |~ —jeiHz | fe=44.1kHz | D7 D6 D5 D4 D3 D2 D1 DO
Advanced 2.8ms 3.0ms 0 0
Switch time for 5.4ms 5.9ms 0 1
Time Alignment 10.7ms 11.6ms L 1 1 0 0 0 1 1
[5:4] 21.4ms 23.3ms e
Refer to “Advanced Switch” about Advanced Switch.
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 0010(hex)

. . MSB Digital Formatl LSB
Function Name Setting D7 D6
BCK/LRCK Output
direction(DINA)[O] Input
BCK/LRCK Output
direction(DINB)[1] Input
BCK/LRCK Output 0 0
direction(DINC)[2] Input
BCK/LRCK Output
direction(DIND)[3] Input
BEEP I/F[5] Disable
Enable

The input/output direction setting of BCK/LRCK when it is used as selector.
Refer to “Digital IO Selector”.

Select Address 0011(hex)

. . MSB Digital Format2 LSB
Function Name Setting D7 D6 D5 Y
24bits
Digital 10 20bits
Bit Width(Input1) -
[1:0] 16bits
Z‘I‘f;ts 0 0 0 0
Digital 10 et
Format(Inputl) L_eft Justlf_u_ad
13:2] Right-Justified
S/PDIF
Select Address 0012(hex)
. . MSB Digital Format3 LSB
Function Name Setting D7 D6 D5 D4
24bits
Digital 10 20bits
Bit Width(Input3) -
[1:0] 16bits
2‘:2?3 0 0 0 0
Digital 10 i ianifi
Format(Input3) L_Eﬁ Justlf_u_ed
13:2] Right-Justified
S/PDIF
Select Address 0013(hex)
. . MSB Digital Format4 LSB
Function Name Setting D7 D6 D5 D4
24bits
Digital 10 20bits
Bit Width(Outputl) -
[1:0] 16bits
Z?st'ts 0 0 0 0
Digital 10 1y iefifi
Format(Outputl) L_eft Just|f_|_ed
[3:2] Right-Justified
S/PDIF

When “Digital IO Format”=S/PDIF, output ch is only Front-2ch.
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BU32105EFV-M

Datasheet
Command Specification - Continued
Select Address 0014(hex)
. . MSB Digital Format5 LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
S/PDIF Emphasis No Emphasis
(Output1)[0] Pre Emphasis 1
S/PDIF Copyright Copyright
Outputl)[1 i
(Output1)[1] No Copyright : 0 . q 1
SIPDIF Clock Level I o o
Accuracy Level IlI 0 1
(Outputl) Level | 1 0
[5:4] Error 1 1
When “Digital IO Format”=S/PDIF, Channel Status Data is setup
The S/PDIF is supported in IEC60958-3: consumer applications.
Select Address 0015(hex)
. . MSB Digital Format6 LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
S/PDIF Category s
(Outputl)[7:0] Data 00(hex) to FF(hex)(Initial=00(hex))
When “Digital 10 Format’=S/PDIF, Channel Status Data is setup.
Select Address 0016(hex)
. . MSB Digital Format7 LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Digital 10 24bits
igita ; 0 1
Bit Width(Output3) 20bits
. 16bits 1 0
[1:0]
i 1 1
242b|ts 0 0 0 0
Digital 1O LS
igita : o 0 1
Format(Output3) L.eft JUStIf.I.ed 1
13:2] Right-Justified 0
S/PDIF 1 1
Select Address 0017(hex)
Function Name Settin MSB Digital Format8 LSB
9 D7 D6 D5 D4 D3 D2 D1 DO
S/PDIF Emphasis No Emphasis
(Output3)[0] Pre Emphasis 1
S/PDIF Copyright Copyright
Output3)[1 i
(Output3)[1] No Copyright ; 0 3 . 1
SIPDIF Clock Level Il o o
Accuracy Level llI 0 1
(Output3) Level | 1 0
[5:4] Error 1 1
When “Digital IO Format”=S/PDIF, Channel Status Data is setup.
Select Address 0018(hex)
. . MSB Digital Format9 LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
S/PDIF Category .
(Output3)[7:0] Data 00(hex) to FF(hex)(Initial=00(hex))

When “Digital 10 Format’=S/PDIF, Channel Status Data is setup.
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Datasheet
Command Specification - Continued
Select Address 0019(hex)
Function Name Setting MSB D5 D'Igzal Format10 LSB
Digital 10 24bits
igita :
Bit Width(ExtlO) 20bits
[1:0] 16bits
24bits
o I’s
Digital | 1 atif
Format(ExtlO) Left-Justified 0 0
13:2] Right-Justified
I’s
Sub Input Sub
Selector(ExtlO)[6] Front copy
Rear Input Rear
SeIector(ExtIO)[?] Front copy

Refer to “Digital Extended 10 (Digital Input2/Digital Output2)” about ExtlO.

Select Address 001A(hex)

. . MSB Sync Detection1(Inputl) LSB
Function Name Setting D7 D6 D5 D4 D3
A rame couns oo o 3
y(ln 0(hex) to F(hex) : : : :
putl)
[3:0] 0 0 0 1 1 1 0
1 1 1 1
MUTE during Disable
Sync Error({7] Enable 1
Refer to “Sync Error Detection” about sync detection.
Select Address 001B(hex)
. . MSB Sync Detection2(Input3) LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
fudi vame couns oo o
y 0(hex) to F(hex) : : : :
(Input3)
[3:0] 0 0 0 1 1 1 0
1 1 1 1
MUTE during Disable
Sync Error[7] Enable 1
Refer to “Sync Error Detection” about sync detection.
Select Address 001C(hex)
. . MSB Sync Detection3(ExtlO) LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Audio frame counts
for sync detection 0 0 O 1
(ExtlO) 0(hex) to F(hex) : : : :
[3:0] 0 0 0 1 1 1 0
) 1 1 1 1
MUTE during Disable
Sync Error[7] Enable 1
Refer to “Sync Error Detection” about sync detection.
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Datasheet

Command Specification - Continued

Select Address 001D(hex)

. . MSB TestA LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Test A[7:0] -
Select Address 001E(hex)
. . MSB Test B LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Test B[7:0] -
Select Address 001F(hex)
Function Name Settin MSB TestC LSB
9 D7 D6 D5 D4 D3 D2 D1 DO
Test C[7:0] -
Select Address 0020(hex)
. . MSB Test D LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Test D[7:0] -
Select Address 0021 (hex)
. . MSB Test E LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Test E[7:0] -
Select Address 0022(hex)
Function Name Settin MSB TestF LSB
9 D7 D6 D5 D4 D3 D2 D1 DO
Test F[7:0] -
Do not send the data that are not designated in table of Test A to Test F.
Select Address 0101(hex)
. . MSB Input Gain LSB
Function Name Setting D7 D6 D5 Da D3 D2 D1 DO
0dB
1dB 0 0 0 0 0 1
2dB 0 0 0 0 1 0
20dB 0 1 0 1 0 0
21dB 0 1 0 1 0 1
. 22dB 0 1 0 1 1 0
Input Gain : . . . . . .
[5:0] : 0 0 : : : : :
’ 35dB 1 0 0 0 1 1
36dB 1 0 0 1 0 0
1 0 0 1 0 1
1 0 0 1 1 0
Prohibited : : : : : :
1 1 1 1 1 0
1 1 1 1 1
Send data(hex)=Input Gain
Example. Input Gain=12dB, Send data(hex)=12—0C(hex)
Select Address 0102(hex)
Function Name Settin MSB Testl LSB
9 D7 D6 D5 D4 D3 D2 D1 DO
Test1[7:0] -
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Datasheet

Command Specification - Continued

Select Address 0103(hex)

Function Name

Setting

Analog Input Selector

LSB

Singlel

Single2

Single3

Analog Input

Single4

Selector

Single5

[2:0]

Diff A

Diff B

Diff C

Single M1

Single M2

Single M3

Analog Mixing

Single M4

Input Selector
[6:4]

Diff MA

Diff MB

Prohibited

Select Mode

Normal Mode

[7]

Short Mode

D5

r|k/k |k oololold

r|rlolo|k klool9

[l il ol i [l el o] ]

[l lellel] o] le]

=l el el ]

r|ojk|olk o/r|o8

Short Mode is the command which reduces input impedance of all pins (Analog Input Selector and VREFL, VREFR).
The charge time of external coupling capacitors become short with this command. Use this command at power up/power
down. Cancel the setup of Selector from Short Mode (Select Mode: Normal Mode), after power is supplied.
If Selector is not used, it is recommended to setup Selector to Single2/M4.

Refer to “Analog Input Selector”, “Analog Mixing Input” about Analog (Mixing) Input Selector.

Select Address 0104(hex)

Analog Mixing Selectorl

LSB

D2

Function Name Setting MSB
Analog Mixing l\l\//llili(lli
Source(RR) Stereo Mix
[1:0] Prohibited
Analog Mixing ll\\/l/li?((lli
Source(RL) Stereo Mix
(3:2] Prohibited
Analog Mixing |'\\/|/Ii|>)<(lli
Source(FR) Stereo Mix
[5:4] Prohibited
Analog Mixing ll\\/l/l;))((IIi
Source(FL) Stereo Mix
[7:6] Prohibited

Refer to “Mixing”, “Analog Mixing Input” about Analog Mixing Source.

Select Address 0105(hex)

. . MSB Analog Mixing Selector2 LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Stereo Mix Gain 0dB

[7] +60B 1 0 0 0 0 0 0 0
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BU32105EFV-M

Datasheet

Select Address 0106(hex)

Command Specification - Continued

. . MSB Analog Mixing Selector3 LSB
Function Name Setting D7 D6 D5 Da D3 D2 D1 DO
Analog Mixing(RR) OFF
[2] ON 1
Analog Mixing(RL) OFF
[3] ON 1
Analog Mixing(FR) OFF . v Y Y
[4] ON 1
Analog Mixing(FL) OFF
[5] ON 1
Refer to “Mixing” about Analog Mixing, Refer to “Mixing Advanced Switch” about Mixing Advanced Switch.
Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]) during same channel Fader Volume Advanced
Switch operation. Pop noise may occur.
Select Address 0107(Lch), 0108(Rch)(hex)
. . MSB AVol(AMix)(Lch/Rch) LSB
Function Name Setting D7 D6 D5 Da D3 D2 D1 DO
-odB
0 0 0 0 0 0 1
0 0 0 0 0 1 0
Prohibited : : : : : : :
0 0 1 1 0 0 0
0 0 1 1 0 0 1
+6dB 0 0 1 1 0 1 0
+5dB 0 0 1 1 0 1 1
+4dB 0 0 1 1 1 0 0
+3dB 0 0 1 1 1 0 1
+2dB 0 0 1 1 1 1 0
AVOI(AMix) +1dB 1 0 0 1 1 1 1 1
[6:0] 0dB 0 1 0 0 0 0 0
-1dB 0 1 0 0 0 0 1
-2dB 0 1 0 0 0 1 0
-3dB 0 1 0 0 0 1 1
-62dB 1 0 1 1 1 1 0
-63dB 1 0 1 1 1 1 1
1 1 1 0 0 0 0
1 1 1 0 0 0 1
Prohibited : : : : : :
1 1 1 1 1 1 0
1 1 1 1 1 1

Send data(hex)="32" - “AVol(AMix)”
Example. AVol(AMix)=-23dB, Send data(hex)=(32) - (-23)=55—37(hex)

Refer to “Mixing”.
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Datasheet

Select Address 0109(hex)

Command Specification - Continued

. . MSB Digital Mixing Selector LSB
Function Name Setting D7 D5 D1 DO
Digital Mixing(RR) OFF
[2] ON
Digital Mixing(RL) OFF
[3] ON
Digital Mixing(FR) OFF
[4] ON 1 0 0
Digital Mixing(FL) OFF
[5] ON
DAC Digital Mixing OFF
Mode[6] ON

When Digital Mixing is used, set DAC Digital Mixing Mode 0109(hex)[6] as ON simultaneously. Refer to “Mixing”.
Do not send Mixing ON/OFF data(0106(hex)[5:2], 0109(hex)[5:2]) during same channel Fader Volume Advanced

Switch operation. Pop noise may occur.

Select Address 010A(hex)

Function Name Setting MDS78 D6 D5 DA“,PVOKDM'S):S D2 D1 LDS(?

-0dB

0 0 0 0 0 0 1

0 0 0 0 0 1 0

Prohibited : : : : : : :

0 0 1 1 1 1 0

0 0 1 1 1 1 1

0dB 0 1 0 0 0 0 0

-1dB 0 1 0 0 0 0 1

AVol(DMix) -2dB 1 0 1 0 0 0 1 0

[6:0] -3dB 0 1 0 0 0 1 1

-68dB 1 1 0 0 1 0 0

-69dB 1 1 0 0 1 0 1

1 1 0 0 1 1 0

1 1 0 0 1 1 1

Prohibited : : : : : :

1 1 1 1 1 1 0

1 1 1 1 1 1

Send data(hex)="32" - “AVol(DMix)”

Example. AVol(DMix)=-23dB, Send data(hex)=(32) - (-23)=55—37(hex)

Refer to “Mixing”.
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Datasheet

Command Specification - Continued

Select Address 0200(hex)

Function Name Settin MSB Digital 10 Selectorl LSB
9 D7 D6 D5 D4 D3 D2 D1 DO
Digital ExtIO Disable
10 Selector c1 0 0 0 0 0 0 0 1
. B-1 1 0
[1:0]
C-2 1 1
Refer to “Digital 1O Selector” about the usage of a selector and Setting.
Select Address 0201(hex)
Function Name Setting MDSYB Digital 10 Selector2 LSB
Disable
A-1
Digital Outputl (B:i
10 Selector
[2:0] D-1
) B-2
C-2
C-3
Disable Y
A-1
Digital Output3 B-1
C-1
IO Selector D-1
[6:4]
Prohibited

Refer to “Digital 10 Selector” about the usage of a selector and Setting.

Select Address 0202(hex)

Function Name

MSB

Digital 10 Selector3

LSB

Setting

Digital Inputl
10 Selector
[3:0]

Disable

A-1

B-1

B-2

B-3

B-4

C-1

C-2

D-1

D-2

D-3

D-4

E-1

Prohibited

Digital Input3
10 Selector
[7:4]

Disable

A-1

R Rk R,k k- o|o|ojojojo|o

B-1

B-2

B-3

B-4

C-1

C-2

D-1

D-2

D-3

D-4

E-1

Prohibited

RlRRRRk Rk kolooloololo

Rk |ojo|oo|k|k|k|k|lojojo

Rk ook |k ookl lolokiklo

Rlolk|o|k ok lok|lokr|lokr|lokr

Refer to “Digital 1O Selector” about the usage of a selector and Setting.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 0203(hex)

. . MSB DSP Selectorl LSB
Function Name Setting D2 D1 DO
2ch-input Mode
(21.3ms/ch fs=48kHz)
Time Alignment (23.0ms/ch fs=44.1kHz)
Mode[3] 4ch-input Mode
(10.6ms/ch fs=48kHz)
(11.5ms/ch fs=44.1kHz)
Time Alignment Loudness
Input Selector[4] DC Cut HPF(Input2) 0 0 0
SpeAna Input DSP Input
Selector[5] DC Cut HPF(Input2)
Loudness SpeAna Input
Input Selector[6] Noise Gen
DSP Input DC Cut HPF(ADC)
Selector[7] DC Cut HPF(Inputl)
Refer to “Signal Flow” about selector. Refer to “Time Alignment Mode” about Time Alignment Mode.
Select Address 0204(hex)
. . MSB DSP Selector2 LSB
Function Name Setting D7 D6 D5 D4 D3
Noise Gen OFF
[0] ON
Noise Selector Pink Noise 0 0 0 v L
[2] White Noise

When setup Noise

Select Address 0205(hex)

Gen=0ON, each Noise(Noise Selector=Pink Noise or White Noise) is generating continuously.

Refer to “Signal Flow” about selector.

Function Name Setting MDS78 DSP Selecg)srs D2 D1 LDSOB
g Input Time Alignment
ass Inpu
Selector(Rear) 2 C;tuizsr(]:]pmz)
[5:4] 0 0 1 0 1
Prohibited
P?Bass Input Time Alignment
Selector(Front)[6] | DC Cut HPF(Input2)
Refer to “Signal Flow” about selector.
Select Address 0206(hex)
Function Name Setting DSP Selecg)? D2 LSB
. L DC Cut HPF
Dlgltalsglllg(é?gr Input (Input3-L/R)
[0] DC Cut HPF
(Input2-SL/-SR)
Digital Mixing Monaural(L)
Stereo Mix[1] Stereo Mix(L+R)
SL X'over
DC Cut HPF
™ | (mpuzs® S
[5:4] DC Cut HPF
(Input3-R)
Digital Mixing
Time Alignment
SL xover | DC Cut HPF
S (mu2sy
[7:6] DC Cut HPF
’ (Input3-L)
Prohibited
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 0207 (hex)

. . MSB DSP Selectorb LSB
Function Name Setting D7 D6 D5 Da D3 D2 D1 DO
Digital Outputl Etﬁ;‘; 0 1
Front Selector

[1:0] SL/SR 1 0
) Prohibited 1 1
Digital Outputl RL/RR o0 0 |
Rear Selector 2'[/;? 0 0 (1) (1)
[3:2] =
Prohibited 1 1
Digital Outputy SLISR Lo | o
RL/RR 0 1
Sub Selector hibited
[5:4] Prohibite 1 0
SL/SL 1 1
Refer to “Signal Flow” about selector.
Select Address 0208(hex)
. . MSB DSP Selector6 LSB
Function Name Setting D7 D6 D5 Da D3 D2 D1 DO
- SpeAna Input
Digital Output2 Loudness 0 1
Selector . -
[1:0] Time Alignment 1 0
DSP Input 1 1
0 0 0 0
Digital Output3 SLISR o o
Iglsae octor Prohibited 0 1
[5:4] DC Cut HPF(Input3) 1 0
) SL/SL 1 1
Refer to “Signal Flow” about selector.
Select Address 0400(FL), 0402(FR), 0404(RL), 0406(RR), 0408(S), 040A(RL2), 040C(RR2)(hex)
. . MSB Time Alignment LSB
Function Name Setting D7 D6 D5 D4 D3 D2 DI | DO
Time Alignment Time ) . . .
Time Alignment [9:8] High-2bit
(FL/FR/RL/IEQlR(/)]S/RLZIRRZ) Time[9:8] 0 0 0 0 0 0 Initial: 00
Select Address 0401(FL), 0403(FR), 0405(RL), 0407(RR), 0409(S), 040B(RL2), 040D(RR2)(hex)
Function Name Settin MSB Time Alignment LSB
9 D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO
Time Alignment Time ' . . . L ap
(FLIFR/RL/RR/S/RL2/RR?) Tlmg Allgn.ment [7:0]00(hex) to FF(h_e_x)(.10b|t-Coeﬁ|C|ent. Low-8bit)
[7:0] Time[7:0] Initial: 00(hex)

Send data(hex)=“Time Alignment Time” x “48”
Example. Time Alignment Time=2.5ms, Send data(hex)=2.5 x 48=120—78(hex)

S is the Mixing system from the Time Alignment of FL and FR, and Time Alignment value can be setup independently
from FL and FR.

* 21.3ms(fs=48kHz) or 23.0ms(fs=44.1kHz) is maximum in 2ch-input Mode. Setting data is: 3FF(hex).
* 10.6ms(fs=48kHz) or 11.5ms(fs=44.1kHz) is maximum in 4ch-input Mode. Setting data is: 1FF(hex).
(Data from 200(hex) to 3FF(hex) is Prohibited.)

Time Alignment setting is reflected after writing in a coefficient Time Alignment Time[7:0].
Refer to “Time Alignment Mode”.
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 0500(hex)

Function Name Setting s T Anaé)gzerl D2 D1 LDS(?
7.5
BPF Q 51
[1:0] 3.6
2.4
LR MIX
Spectrum Analyzer Lch
Input Selector ° '
> Rch
[5:4] e
Prohibited
Averaging
Spectrum Analyzer Peak Hold
B’%‘]a Level Meter
Signal Through

When Spectrum Analyzer Type=Level Meter/Signal Through, a setup of D1-DO is invalid, since BPF is bypassed.
In addition, a setup of D5-D4 is invalid since Bandl: LR MIX, Band2: Lch and Band3: Rch are fixed.
Refer to “Spectrum Analyzer”.

Select Address 0501 (hex)

Function Name Setting MDS78 D6 D5 Spelgt;rum AnalljyézerZ D2 D1 I_DS(I)B

0dB

2dB 0 0 0 0 1

4dB 0 0 0 1 0

32dB 1 0 0 0 0

Spectrum Analyzer 34dB 1 0 0 0 1

([i"?‘(')r]‘ 36dB 0 0 0 1 0 0 1 0

’ 1 0 0 1 1

1 0 1 0 0

Prohibited : ' ' :
1 1 1 1 0
1 1 1 1 1

Send data(hex)="Spectrum Analyzer Gain”/2

Example. Spectrum Analyzer Gain=24dB, Send data(hex)=24/2=12—0C(hex)
Refer to “Spectrum Analyzer”.

Select Address 0600(hex)

Function Name Setting MSB EQ Mode/Scaler LSB
0dB
12dB
PostScaler 24dB
(Front/Rear) 36dB
2:0] 48dB
60dB
72dB
84dB
0dB
-12dB
PreScaler -24dB
(Front/Rear) jggg
[6:4] -
-60dB
-72dB
-84dB
EQ Mode 13-Band EQ+Tone
[7] 16-Band EQ

3-Band EQ become effective instead of 3-Band Tone (Bass(061D(hex), 062D(hex)), Middle(061E(hex), 062E(hex)),
Treble(061F(hex), 062F(hex)))during EQ Mode=16-Band EQ.
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BU32105EFV-M

Datasheet

Command Specification - Continued

13-Band + 3-Band EQ(Front) Select Address “Band” and “fp”
Select Select Select Select
Band fo Address | Band fo Address | Band fo Address | B2nd fo Address
1 50Hz | 0610(hex) 5 315Hz | 0614(hex) 9 2kHz 0618(hex) 13 12.5kHz | 061C(hex)
2 80Hz | 0611(hex) 6 500Hz | 0615(hex) 10 | 3.15kHz | 0619(hex) A 20Hz 061D(hex)
3 125Hz | 0612(hex) 7 800Hz | 0616(hex) 11 5kHz 061A(hex) B 31.5Hz | 061E(hex)
4 200Hz | 0613(hex) 8 1.25kHz | 0617(hex) 12 8kHz 061B(hex) C 20kHz | 061F(hex)
Select Address 0610(hex) to 061C(hex)
Function Name Setting MSB 13-Band EQ(Front) LSB
0dB
2dB 0 0 0 1
4dB 0 0 1 0
6dB 0 0 1 1
8dB 0 1 0 0
10dB 0 1 0 1
12dB 0 1 1 0
EQ Gain 14dB 0 1 1 1
[3:0] 16dB 1 0 0 0
18dB 1 0 0 1
20dB 1 0 1 0
22dB 1 0 1 1
24dB 1 1 0 0
1 1 0 1
Prohibited 1 1 1 0
1 1 1 1
EQ Gain Boost/Cut Boost
[4] Cut
EQQ 4.7
[5] 2.2
Ch Selector Front Only
[6] Front/Rear
Direct Coef Set Table
[7] Coef

When Ch Selector=Front/Rear, the setup of Rear(0620(hex) to 062C(hex)) is as same setup as setup of Front. When
Front/Rear common setup is canceled, make Rear and Front have the same setup in advance. When the setup of the Rear
and Front are different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is automatically
updated to the original setup, but switching of Rear setup is Done momentarily.)
When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to

Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is
Done momentarily, pop noise may occur.
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BU32105EFV-M Datasheet

Command Specification - Continued
Select Address 061D(hex)

[Tone Bass: Front] EQ Mode(0600(hex)[7])=13-Band EQ+Tone

Function Name Setting MSB 3-Band Tone Bass(Front) LSB
0dB
2dB
4dB

Bass Gain 6dB
[2:0] 8dB
10dB
12dB
Prohibited
Bass Gain Boost
Boost/Cut[3] Cut
40Hz
Bass fc 63Hz
[5:4] 100Hz
160Hz
Ch Selector Front Only
[6] Front/Rear
Direct Coef Set Table
[7] Coef

It becomes a coefficient direct setup when Direct Coef Set=Coef.

[Band A: Front(fo: 20HZz)] EQ Mode(0600(hex)[7])=16-Band EQ

Function Name Setting MSB 3-Band EQ Band A(Front) LSB
0dB
2dB 0 0 0 1
4dB 0 0 1 0
6dB 0 0 1 1
8dB 0 1 0 0
10dB 0 1 0 1
12dB 0 1 1 0
EQ Gain 14dB 0 1 1 1
[3:0] 16dB 1 0 0 0
18dB 1 0 0 1
20dB 1 0 1 0
22dB 1 0 1 1
24dB 1 1 0 0
1 1 0 1
Prohibited 1 1 1 0
1 1 1 1
EQ Gain Boost/Cut Boost
[4] Cut
EQQ 4.7
[5] 2.2
Ch Selector Front Only
[6] Front/Rear
Direct Coef Set Table
[7] Coef

When Ch Selector=Front/Rear, the setup of Rear(062D(hex)) is as same setup as setup of Front. When Front/Rear common
setup is canceled, make Rear and Front have the same setup in advance. When the setup of the Rear and Front are
different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is automatically updated to the
original setup, but switching of Rear setup is Done momentarily.)

When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to
Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is
Done momentarily, pop noise may occur.
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 061E(hex)

[Tone Middle: Front] EQ Mode(0600(hex)[7])=13-Band EQ+Tone
MSB

Function Name Setting 3-Band Tone Middle(Front) LSB
0dB
2dB
4dB

Middle Gain 6dB
[2:0] 8dB
10dB
12dB
Prohibited
Middle Gain Boost
Boost/Cut[3] Cut
400Hz
Middle fo 630Hz
[5:4] 1kHz
1.6kHz
Ch Selector Front Only
[6] Front/Rear
Direct Coef Set Table
[7] Coef

It becomes a coefficient direct setup when Direct Coef Set=Coef.

[Band B: Front(fo: 31.5Hz)] EQ Mode(0600(hex)[7])=16-Band EQ

Function Name Setting MSB 3-Band EQ Band B(Front) LSB
0dB
2dB 0 0 0 1
4dB 0 0 1 0
6dB 0 0 1 1
8dB 0 1 0 0
10dB 0 1 0 1
12dB 0 1 1 0
EQ Gain 14dB 0 1 1 1
[3:0] 16dB 1 0 0 0
18dB 1 0 0 1
20dB 1 0 1 0
22dB 1 0 1 1
24dB 1 1 0 0
1 1 0 1
Prohibited 1 1 1 0
1 1 1 1
EQ Gain Boost/Cut Boost
[4] Cut
EQQ 4.7
[5] 2.2
Ch Selector Front Only
[6] Front/Rear
Direct Coef Set Table
[7] Coef

When Ch Selector=Front/Rear, the setup of Rear(062E(hex)) is as same setup as setup of Front. When Front/Rear common
setup is canceled, make Rear and Front have the same setup in advance. When the setup of the Rear and Front are
different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is automatically updated to the
original setup, but switching of Rear setup is Done momentarily.)

When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to
Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is
Done momentarily, pop noise may occur.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 061F(hex)

[Tone Treble: Front] EQ Mode(0600(hex)[7])=13-Band EQ+Tone
MSB

3-Band Tone Treble(Front)

Function Name Setting
0dB
2dB
4dB

Treble Gain 6dB
[2:0] 8dB
10dB
12dB
Prohibited
Treble Gain Boost
Boost/Cut[3] Cut
2.5kHz
Treble fc 4kHz
[5:4] 6.3kHz
10kHz
Ch Selector Front Only
[6] Front/Rear
Direct Coef Set Table
[7] Coef

D7

Direct Coef Set=Coef It becomes a coefficient direct setup when Direct Coef Set=Coef.

D6

Function Name

Setting

[Band C: Front(fo: 20kHz)] EQ Mode(0600(hex)[7])=16-Band EQ
MSB

3-Band EQ Band C(Front)

LSB

EQ Gain
[3:0]

0dB

2dB

4dB

6dB

8dB

10dB

12dB

14dB

16dB

18dB

20dB

22dB

24dB

Prohibited

EQ Gain Boost/Cut
[4]

Boost

Cut

EQQ
[5]

2.2

Ch Selector
[6]

Front Only

Front/Rear

Direct Coef Set
[7]

Table

Coef

D5

D2

0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

R R|kk|olo|lololk|k|kk|ololo

R|k|olo|k|k|lolo|k|k|olo|k|k|o

ROk ok ok ok ok ok ok

When Ch Selector=Front/Rear, the setup of Rear(062F(hex)) is as same setup as setup of Front. When Front/Rear common
setup is canceled, make Rear and Front have the same setup in advance. When the setup of the Rear and Front are
different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is automatically updated to the
original setup, but switching of Rear setup is Done momentarily.)
When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to
Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is

Done momentarily, pop noise may occur.
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BU32105EFV-M

Datasheet

Command Specification - Continued

13-Band + 3-Band EQ(Rear) Select Address “Band” and “fp”

Select Select Select Select
Band fo Address | Band fo Address | Band fo Address | Band fo Address
1 50Hz | 0620(hex) 5 315Hz | 0624(hex) 9 2kHz 0628(hex) 13 12.5kHz | 062C(hex)
2 80Hz | 0621(hex) | 6 500Hz | 0625(hex) | 10 | 3.15kHz | 0629(hex) | A 20Hz | 062D(hex)
3 | 125Hz | 0622(hex) | 7 800Hz | 0626(hex) | 11 5kHz | 062A(hex) | B 31.5Hz | 062E(hex)
4 | 200Hz | 0623(hex) | 8 | 1.25kHz | 0627(hex) | 12 8kHz | 062B(hex) | C 20kHz | 062F(hex)
Select Address 0620(hex) to 062C(hex)
. . MSB 13-Band EQ(Rear) LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
0dB
2dB 0 0 0 1
4dB 0 0 1 0
6dB 0 0 1 1
8dB 0 1 0 0
10dB 0 1 0 1
12dB 0 1 1 0
EQ Gain 14dB 0 1 1 1
[3:0] 16dB 1 0 0 0
18dB 0 0 1 0 0 1
20dB 1 0 1 0
22dB 1 0 1 1
24dB 1 1 0 0
1 1 0 1
Prohibited 1 1 1 0
1 1 1 1
EQ Gain Boost/Cut Boost
[4] Cut 1
EQQ 4.7
[5] 2.2 1

When Ch Selector=Front/Rear by Front(0610(hex) to 061C(hex)), a setup of Rear becomes invalid.
When Front/Rear common setup is canceled, make Rear and Front have the same setup in advance. When the setup of the
Rear and Front are different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is
automatically updated to the original setup, but switching of Rear setup is Done momentarily.)
When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to
Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is
Done momentarily, pop noise may occur.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 062D(hex)

[Tone Bass: Rear] EQ Mode(0600(hex)[7])=13-Band EQ+Tone

[Band A: Rear(fo: 20Hz)

EQ Mode(0600(hex)[7])=16-Band EQ

Function Name Setting MD57'3 = 3-Band Tone Bass(Rear) LSB
0dB
2dB
4dB
Bass Gain 6dB
[2:0] 8dB
10dB
12dB
Prohibited 0 0
Bass Gain Boost
Boost/Cut[3] Cut
40Hz
Bass fc 63Hz
[5:4] 100Hz
160Hz

Function Name

Setting

MSB

3-Band EQ Band A(Rear)

D7

D6

EQ Gain
[3:0]

0dB

2dB

4dB

6dB

8dB

10dB

12dB

14dB

16dB

18dB

20dB

22dB

24dB

Prohibited

EQ Gain Boost/Cut
[4]

Boost

Cut

EQQ
[5]

4.7

2.2

D2

0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

When Ch Selector=Front/Rear by Front(061D(hex)), a setup of Rear becomes invalid.
When Front/Rear common setup is canceled, make Rear and Front have the same setup in advance. When the setup of the
Rear and Front are different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is

automatically updated to the original setup, but switching of Rear setup is Done momentarily.)

Rk kk|olo|oo|k|k|kk|lolo|lo

== == = =1}

ROk |o|k|lo|k|o|k|lok|lo|k|lolr

When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to
Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is

Done momentarily, pop noise may occur.
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BU32105EFV-M Datasheet

Command Specification - Continued
Select Address 062E(hex)

[Tone Middle: Rear] EQ Mode(0600(hex)[7])=13-Band EQ+Tone
MSB 3-Band Tone Middle(Rear)
D7 D6

Function Name Setting

0dB
2dB
4dB
Middle Gain 6dB
[2:0] 8dB
10dB
12dB
Prohibited
Middle Gain Boost
Boost/Cut[3] Cut
400Hz
Middle fo 630Hz
[5:4] 1kHz
1.6kHz

[Band B: Rear (fo: 31.5H2z)] EQ Mode(0600(hex)[7])=16-Band EQ
MSB 3-Band EQ Band B(Rear) LSB
D7 D6 D5 D2

Function Name Setting

0dB
2dB
4dB
6dB
8dB
10dB
12dB
EQ Gain 14dB

[3:0] 16dB
18dB
20dB
22dB
24dB

Prohibited

Rk kPR k| ik k|olololo|olo|o

RlRlo|o|k |k |ook|k|ook|k|o
ROk ok ok lok|ok|ok|o|-

Rk kk|olo|oo|k|k|kk|lolo|lo

EQ Gain Boost/Cut Boost
[4] Cut

EQQ 4.7
5] 2.2

When Ch Selector=Front/Rear by Front(061E(hex)), a setup of Rear becomes invalid.

When Front/Rear common setup is canceled, make Rear and Front have the same setup in advance. When the setup of the
Rear and Front are different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is
automatically updated to the original setup, but switching of Rear setup is Done momentarily.)

When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to
Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is
Done momentarily, pop noise may occur.
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BU32105EFV-M Datasheet

Command Specification - Continued
Select Address 062F(hex)

[Tone Treble: Rear] EQ Mode(0600(hex)[7])=13-Band EQ+Tone

Function Name Setting MDS78 o 3-Band Tone Treble(Rear) LSB
0dB
2dB
4dB
Treble Gain 6dB
[2:0] 8dB
10dB
12dB
Prohibited 0 0
Treble Gain Boost
Boost/Cut[3] Cut
2.5kHz
Treble fc 4kHz
[5:4] 6.3kHz
10kHz

[Band C: Rear(fo: 20kHz)] EQ Mode(0600(hex)[7])=16-Band EQ
MSB 3-Band EQ Band C(Rear) LSB
D7 D6

Function Name Setting

0dB
2dB
4dB
6dB
8dB
10dB
12dB
EQ Gain 14dB

[3:0] 16dB
18dB
20dB 0 0
22dB
24dB

Prohibited

PRk k Rk k ik kolojolojolo|o

Rk kolojook|k|ikiklololo

Rk |o|o|k |k |look |k ook ko

ROk |lo|k|lok|lokr|lokr lokrlor

EQ Gain Boost/Cut Boost
[4] Cut
EQQ 4.7
[5] 2.2
When Ch Selector=Front/Rear by Front(061F(hex)), a setup of Rear becomes invalid.
When Front/Rear common setup is canceled, make Rear and Front have the same setup in advance. When the setup of the
Rear and Front are different, pop noise may occur. (When Front/Rear common setup is canceled, Rear setup is
automatically updated to the original setup, but switching of Rear setup is Done momentarily.)
When Direct Coef Set=Coef, It becomes a coefficient direct setup. Direct Coef Set can be set only by Front, and serves as
common setup for both Front/Rear. When the setup of Direct Coef Set is changed from Coef to Table, set Ch Selector to
Front/Rear, in advance. When the setup of Ch Selector is Front only, because switching of Rear EQ setup Coef to Table is
Done momentarily, pop noise may occur.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 0700(hex)

When Direct Coef Set=Coef, it becomes a coefficient direct setup.

Select Address 0702(hex)

Function Name Setting MDS78 o == DC CuBI;IfPF/De-empha&s LSB
DC Cut HPF ON
(Inputl)[O] OFF
DC Cut HPF ON
(Input2)[1] OFF
DC Cut HPF ON
(Input3)[2] OFF 0 0 e
DC Cut HPF ON
(ADQC)[3] OFF
De-emphasis OFF
Front/Rear(DAC)[7] ON 1
Select Address 0701(hex)
Function Name Setting MSB Loudness Filter LSB
30Hz
40Hz
50Hz
Loudness LPF fc 63Hz
[2:0] 80Hz
100Hz
125Hz
Prohibited
3kHz
4kHz
5kHz
Loudness HPF fc 6.3kHz
[6:4] 8kHz
10kHz
12.5kHz
Prohibited
Direct Coef Set Table
[7] Coef

Function Name

Setting

MSB

Loudness Gain LSB

D7

D6

Loudness
Gain
[3:0]

0dB

-1dB

-2dB

-3dB

-4dB

-5dB

-6dB

-7dB

-8dB

-9dB

-10dB

-11dB

-12dB

-13dB

-14dB

-15dB

Loudness HiBoost
[5:4]

0

0.2

0.55

1

RlRk Rk (k| kolojlolo|lolo|o
Rk Rk o|o|ook|k|kikojolo
N == == == =]
R olk|olk|okr|lok|lok okokr

Loudness Gain means “f=1kHz Gain” in a setup of LPF fc=100Hz and HPF fc=10kHz.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 0703(hex)

Function Name

Setting

MSB Front HPF

LSB

Through

25Hz

31.5Hz

40Hz

50Hz

63Hz

80Hz

Front HPF fc

100Hz

[3:0]

125Hz

160Hz

200Hz

250Hz

Prohibited

Front HPF Order

2" order

(5]

4™ order

Front HPF Phase

00

(6]

180°

Direct Coef Set

Table

(7]

Coef

Rk lk(k|k |k |k|lojojo|o|o|o|o

Direct Coef Set can be setup only by Front and serves as a Front/Rear common setup.

Moreover, it becomes a coefficient direct setup when Direct Coef Set=Coef.

Select Address 0704(hex)

A N == == == =)
Rroolkr|kr|o|lo|kr|k|lo|o|k|k| O
Rlolrolkr|o|r|lo|lkr|lo|lr|OR|OR

Function Name

Setting

MSB Rear HPF

LSB

D7

Through

25Hz

31.5Hz

40Hz

50Hz

63Hz

80Hz

Rear HPF fc

100Hz

[3:0]

125Hz

160Hz

200Hz

250Hz

Prohibited

Rear HPF Order

2" order

(5]

4™ order

Rear HPF Phase

00

(6]

180°

PRk Rk PPk~ |lolojlolo|o|o|o

N I == == R =1 = =)
RRlololk|kr|lo|lo|Rr|k|O|O|k kO
Rolr|lolk|lo|r|o|rkr|O|R|O|FR Ok
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 0705(Front), 0706(Rear)(hex)

MSB P?Bass(Front/Rear)
D7 D2

Function Name Setting

0dB
1dB
2dB
3dB
4dB
5dB
6dB
P?Bass Gain 7dB

[3:0] 8dB
9dB
10dB
11dB
12dB

Prohibited

Rk PR R Rk R ololoooolo
S ===l ==l
R R |o|oR|k| ook ik o|okik|lo
==l ==l =1 =l =]

Through
54Hz
68Hz

P?Bass fc 86Hz

[6:4] 108Hz
134Hz
172Hz
214Hz
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 0707 (hex)
Function Name Setting MSB Sub LPF LSB
Through
25Hz 0 0 1
31.5Hz 0 1 0
40Hz 0 1 1
50Hz 1 0 0
63Hz 1 0 1
80Hz 1 1 0
Sub LPF fc 100Hz 1 1 1
(3:0] 125Hz 0 0 0
160Hz 0 0 1
200Hz 0 1 0
250Hz 0 1 1
1 0 0
" 1 0 1
Prohibited 1 1 0
1 1 1
Sub LPF Order 2" order
[4] 4" order
Sub LPF Phase 0°
[6] 180°
Direct Coef Set Table
[7] Coef

It becomes a coefficient direct setup when Direct Coef Set=Coef.

Select Address 0708(hex)
. . MSB Sub HPF LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Through
20Hz 0 0 0 1
25Hz 0 0 1 0
31.5Hz 0 0 1 1
40Hz 0 1 0 0
50Hz 0 1 0 1
63Hz 0 1 1 0
Sub HPF fc 80Hz 0 1 1 1
[3:0] 100Hz g 0 g 1 0 0 0
125Hz 1 0 0 1
160Hz 1 0 1 0
200Hz 1 0 1 1
1 1 0 0
Prohibited 1 i 2 (1)
1 1 1 1
Direct Coef Set Table

It becomes a coefficient direct setup when Direct Coef Set=Coef.
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 0709(hex)

. . MSB IIR LSB
Function Name Setting D5 D4 D3 D2 D1 DO
Direct Coef Set Through

_(SUb lIR)[6] Coef i i . g 0 g
Direct Coef Set Through
(IR A/IR B)[7] Coef 1
It becomes a coefficient direct setup when Direct Coef Set=Coef.
Select Address 0800(hex)
Function Name Setting MSB BEEP1 LSB
D7 D6 D5 D4 D3 D2 D1 DO
-odBFS
0 0 0 0 0 1
0 0 0 0 0 0 1 0
Prohibited : : : : : : : :
0 0 1 1 1 1 1 0
0 0 1 1 1 1 1 1
0dBFS 0 1 0 0 0 0 0 0
-0.5dBFS 0 1 0 0 0 0 0 1
BEEP Level -1.0dBFS 0 1 0 0 0 0 1 0
[7:0] -1.5dBFS 0 1 0 0 0 0 1 1
-78.5dBFS 1 1 0 1 1 1 0 1
-79.0dBFS 1 1 0 1 1 1 1 0
1 1 0 1 1 1 1 1
1 1 1 0 0 0 0 0
Prohibited : : : :
1 1 1 1 1 1 1 0
1 1 1 1 1 1 1
Setting data(hex)="64" - “BEEP Level”’ x 2
Example. BEEP Level=-23.5dBFS, Send data(hex)=(64) - (-23.5 x 2)=111—6F(hex)
Select Address 0801 (hex)
Function Name Setting MSB BEEP2 LSB
50Hz
500Hz
1kHz
BEEP Frequency 2kHz
[2:0] 3KkHz
Prohibited
BEEP Type Sine wave
[3] Rectangular wave
1
2
3
BEEP Repeat 4
[6:4] 5
6
7
8
BEEP Mode Auto
[7] Manual

When BEEP Mode=Manual, BEEP ON/OFF is performed by BEEP Trigger.
The signal of frequency setup by BEEP is continuously being outputted between Trigger=ON.
Refer to “BEEP”.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 0802(hex)

Function Name Setting MSB BEEP3 LSB
32ms
50ms 0 0 0 1
100ms 0 0 1 0
200ms 0 0 1 1
250ms 0 1 0 0
. 500ms 0 1 0 1
BEEFEsc:)Ol]‘ tme 600ms 0 1 1 0
750ms 0 1 1 1
1000ms 1 0 0 0
3000ms 1 0 0 1
1 0 1 0
Prohibited : : : :
1 1 1 1
32ms
50ms 0 0 0 1
100ms 0 0 1 0
200ms 0 0 1 1
250ms 0 1 0 0
500ms 0 1 0 1
BEEP OFF time 600ms 0 1 1 0
[7:4] 750ms 0 1 1 1
1000ms 1 0 0 0
3000ms 1 0 0 1
1 0 1 0
Prohibited : : : :
1 1 1 0
Ooms 1 1 1
Refer to “BEEP”.
Select Address 0803(hex)
Function Name Setting MDS78 BEEP4 LSB
BEEP Trigger Normal/OFF
[0] Start/ON
BEEP Fade-OUT OFF
[2] 1ms
BEEP Fade-IN OFF
(3] 1ms .
Direct Coef Set(fc) Table
[4] Coef
Direct Coef Set Table
(ON time)[5] Coef
Direct Coef Set Table
(OFF time)[6] Coef

When BEEP Trigger=start is received while BEEP Mode=Auto, according to the setup of BEEP1(0800(hex))/BEEP2
(0801(hex)), the repetition of ON/OFF of BEEP is performed automatically. BEEP is outputted every time BEEP Trigger

=start is received. It doesn't need to return to BEEP Trigger=Normal to make BEEP out again.

Arising edge of the BEEP pin(Pin 50) can also make BEEP ON when BEEP I/F(0010(hex)[5])=Enable.

When BEEP Mode=Manual, ON/OFF of BEEP is performed by BEEP Trigger.

The signal of frequency setup in Trigger=ON is continuously being outputted. Moreover, when BEEP I/F(0010(hex)[5])
=Enable, BEEP Trigger setup becomes invalid and changing the BEEP ON/OFF is done by the BEEP pin(Pin 50).

Refer to “BEEP”.

It becomes a coefficient direct setup when Direct Coef Set=Coef.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 0804 (hex)

. . MSB Test2 LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Test2[7:0] -
Select Address 0805(hex)
. . MSB DVol(Output2)(L/R) LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
-odB
0 0 0 0 0 0 0 1
0 0 0 0 0 0 1 0
Prohibited : : : : : : : :
0 0 1 1 1 1 1 0
0 0 1 1 1 1 1 1
0dB 0 1 0 0 0 0 0 0
-0.5dB 0 1 0 0 0 0 0 1
DVO'((S‘;;)F’“Q) -1.0dB 0 1 0 0 0 0 1 0
o Lsde --"—_S"
-78.5dB 1 1 0 1 1 1 0 1
-79.0dB 1 1 0 1 1 1 1 0
1 1 0 1 1 1 1 1
1 1 1 0 0 0 0 0
Prohibited : : : : : :
1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
Setting data(hex)="64"-"DVol(Output2)” x 2
Example. DVol(Output2)=-23.5dB, Send data(hex)=(64) - (-23.5 x 2)=111—6F (hex)
Select Address 0900(FL), 0901(FR), 0902(RL), 0903(RR), 0904(SL), 0905(SR)(hex)
Function Name Setting MSB DVol(Att)(FL/FR/RL/RR/SL/SR) LSB
D7 D6 D5 D4 D3 D2 D1 DO
-odB
0 0 0 0 0 0 0 1
Prohibited : : : : : : :
0 0 1 1 1 1 1 1
0dB 0 1 0 0 0 0 0 0
-0.5dB 0 1 0 0 0 0 0 1
-1.0dB 0 1 0 0 0 0 1 0
-1.5dB 0 1 0 0 0 0 1 1
DVol(Att) : : : : : : : : :
[7:0] -78.5dB 1 1 0 1 1 1 0 1
-79.0dB 1 1 0 1 1 1 1 0
-79.5dB 1 1 0 1 1 1 1 1
-80.0dB 1 1 1 0 0 0 0 0
-80.5dB 1 1 1 0 0 0 0 1
-94.5dB 1 1 1 1 1 1 0 1
-95.0dB 1 1 1 1 1 1 1 0
-95.5dB 1 1 1 1 1 1 1 1

Setting data(hex)="64"-"DVol(Att)” x 2
Example. DVol(Att)=-23.5dB, Send data(hex)=(64) - (-23.5 x 2)=111—6F(hex)
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 0906(FL), 0907(FR), 0908(RL), 0909(RR), 090A(SL), 090B(SR)(hex)

Function Name Setting MDS78 . Dl;/gl(Boost%(AIfZL/FR/Rs_éRR/SL/SZR) o LDS(;B

-dB

0 0 0 0 0 0 0 1

Prohibited : : : : : :

0 0 1 1 0 1 1 1

+36.0dB 0 0 1 1 1 0 0 0

+35.5dB 0 0 1 1 1 0 0 1

DVol(Boost) +3520d8 O 0 1 1 1 O : 0

[7:0] +1.5dB 0 1 1 1 1 1 0 1

+1.0dB 0 1 1 1 1 1 1 0

+0.5dB 0 1 1 1 1 1 1 1

0dB 1 0 0 0 0 0 0 0

1 0 0 0 0 0 0 1

Prohibited : ; : : ' '

1 1 1 1 1 1 1 1

Setting data(hex)=128"-“DVol(Boost)” x 2
Example. DVol(Boost)=36dB, Send data(hex)=(128) - (36 x 2)=56—38(hex)

Select Address 0AQ0(FL), OA01(FR), 0A02(RL), 0A03(RR)(hex)

. . MSB Fader Volume(FL/FR/RL/RR) LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
-odB
0 0 0 0 1
0 0 0 0 0 1 0
Prohibited 0 0 1 1 1 0 1
0 0 1 1 1 1 0
0 0 1 1 1 1 1
0dB 0 1 0 0 0 0 0
Fader Volume -1dB 0 L 0 0 0 0 L
[6:0] -2dB 1 0 1 0 0 0 1 0
-3dB 0 1 0 0 0 1 1
-78dB 1 1 0 1 1 1 0
-79dB 1 1 0 1 1 1 1
1 1 1 0 0 0 0
1 1 1 0 0 0 1
Prohibited : :
1 1 1 1 1 1 0
1 1 1 1 1

Setting data(hex)="32" - “Fader Volume”
Example. Fader Volume=-39dB, Send data(hex)=(32) - (-39)=71—47(hex)

Do not send Fader Volume setting data(0A0O(hex) to 0A03(hex)[6:0]) during same channel Mixing/Fader Volume Mixing
Advanced Switch operation. Fader Volume may malfunction.
Select Address 0A04(Test3), 0A05(Test4)(hex)
Function Name Setting
Test3/Test4[7:0] -

MSB Test3/Test4 LSB
D7 D6 D5 D4 D3 D2 D1 DO
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 1000(hex)

Function Name Setting MDS%B D6 D5 EQ/T%T Coef SD(;Iector D2 D1 ng’
Band1
Band2 0 0 0 1
Band3 0 0 1 0
Band4 0 0 1 1
Band5 0 1 0 0
Band6 0 1 0 1
Band7 0 1 1 0
Balzrglg(é?:ctor Band8 0 1 L 1
[3:0] Band9 1 0 0 0
' Band10 1 0 0 1
Band1l 1 0 1 0
Band12 0 1 0 1 1
Band13 1 1 0 0
Bass(Band A) 1 1 0 1
Middle(Band B) 1 1 1 0
Treble(Band C) 1 1 1 1
Front o0 0 | 0
Rear 0 0 1
EQ/Tone Front/Rear 0 1 0
FL 0 1 1
Ch Selector
[6:4] FR 1 0 0
RL 1 0 1
RR 1 1 0
Prohibited 1 1 1
Select Address 1001 (hex)
. . MSB EQ/Tone Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Coefficient b0[7:0] Coefficient[31:24] 00(hex) to FF(hex)(32bit-Coefficient: High-8bit)(Initial=00(hex))
Select Address 1002(hex)
. . MSB EQ/Tone Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Coefficient b0[7:0] Coefficient[23:16] 00(hex) to FF(hex)(32bit-Coefficient: MiddleH-8bit)(Initial=00(hex))
Select Address 1003(hex)
. . MSB EQ/Tone Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Coefficient b0[7:0] Coefficient[15:8] 00(hex) to FF(hex)(32bit-Coefficient: MiddleL-8bit)(Initial=00(hex))
Select Address 1004(hex)
. . MSB EQ/Tone Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Coefficient b0[7:0] Coefficient[7:0] 00(hex) to FF(hex)(32bit-Coefficient: Low-8bit)(Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.

Coefficients b1, b2, al, and a2 are setup similarly.

Coef. bl: Select Address: 1005(hex)-Coef[31:24], 1006(hex)-Coef[23:16], 1007 (hex)-Coef[15:8], 1008(hex)-Coef[7:0]
Coef. b2: Select Address: 1009(hex)-Coef[31:24], 100A(hex)-Coef[23:16], 100B(hex)-Coef[15:8], 100C(hex)-Coef[7:0]
Coef. al: Select Address: 100D(hex)-Coef[31:24], 100E(hex)-Coef[23:16], 100F(hex)-Coef[15:8], 1010(hex)-Coef[7:0]
Coef. a2: Select Address: 1011(hex)-Coef[31:24], 1012(hex)-Coef[23:16], 1013(hex)-Coef[15:8], 1014(hex)-Coef[7:0]

Select Address Auto Increment: 1000(hex)— ¢ * —1014(hex)—1000(hex)— «*—1014(hex)— -

The DSP filter will reflect the changes after writing in a coefficient a2. (Advanced Switch correspondence)
In case of changing coefficients, five coefficients(b0, b1, b2, al, a2) have to be setup by sequential order of Select Address.

Though Select Address(1001(hex) to 1014(hex)) are available for both read/write modes, the user cannot read back the
selected filter’s coefficients through normal procedures since these are common for each band/channel.
These are available with EQ/Tone Coef Read back Setting. (1500(hex))
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 1100(hex)

Function Name Setting MDS78 = (Frontg{sear)HPIg,:\/B)/IIR(S/SB) CoefDSZeIector = LDS(;3

Front HPF A

Front HPF B 0 0 1

Rear HPF A 0 1 0

IIR Selector Rear HPF B 0 1 1

[2:0] Front/Rear HPF A 0 0 0 ° ° 1 0 0

Front/Rear HPF B 1 0 1

IIR A(Surround) 1 1 0

IIR B(Surround) 1 1 1

Front/Rear HPF are 4™ order filters. These are treated as two 2™ order bi-quad filters on direct coef settings, called HPF A

and HPF B.

Select Address 1101(hex)

Function Name

Setting

MSB (Front/Rear)HPF(A/B)/1IR(A/B) Coef LSB

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Coefficient b0[7:0]

Coefficient[31:24]

00(hex) to FF(hex)(32bit-Coefficient: High-8hit) (Initial=00(hex))

Select Address 1102(hex)

Function Name

Setting

MSB (Front/Rear)HPF(A/B)/IIR(A/B) Coef LSB

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Coefficient b0[7:0]

Coefficient[23:16]

00(hex) to FF(hex)(32bit-Coefficient: MiddleH-8bit) (Initial=00(hex))

Select Address 1103(hex)

. . MSB (Front/Rear)HPF(A/B)/IIR(A/B) Coef LSB

Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | Di | DO

Coefficient b0[7:0] Coefficient[15:8] 00(hex) to FF(hex)(32bit-Coefficient: MiddleL-8bit) (Initial=00(hex))
Select Address 1104(hex)

Function Name Setting MSB (Front/Rear)HPF(A/B)/IIR(A/B) Coef LSB

D7 [ b6 | D5 | D4 | D3 | D2 [ D1 [ DO

Coefficient b0[7:0]

Coefficient[7:0]

00(hex) to FF(hex)(32bit-Coefficient: Low-8bit) (Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.

Coefficients b1, b2, a1, and a2 are setup similarly.

Coef. bl: Select Address: 1105(hex)-Coef[31:24], 1106(hex)-Coef[23:16], 1107 (hex)-Coef[15:8], 1108(hex)-Coef[7:0]
Coef. b2: Select Address: 1109(hex)-Coef[31:24], 110A(hex)-Coef[23:16], 110B(hex)-Coef[15:8], 110C(hex)-Coef[7:0]
Coef. al: Select Address: 110D(hex)-Coef[31:24], 110E(hex)-Coef[23:16], 110F(hex)-Coef[15:8], 1110(hex)-Coef[7:0]
Coef. a2: Select Address: 1111 (hex)-Coef[31:24], 1112(hex)-Coef[23:16], 1113(hex)-Coef[15:8], 1114(hex)-Coef[7:0]

Select Address Auto Increment: 1100(hex)— « * —1114(hex)—1100(hex)— ** —1114(hex)— « = *

The DSP filter will reflect the changes after writing in a coefficient a2. (Advanced Switch correspondence)
In case of changing coefficients, five coefficients(b0, b1, b2, al, a2) have to be setup by sequential order of Select Address.

Though Select Address(1101(hex) to 1114(hex)) are available for both read/write modes, the user cannot read back the
selected filter’s coefficients through normal procedures since these are common for each band/channel.
These are available with [IR Coef Read back Setting. (1501 (hex))
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 1200(hex)

Function Name Setting “I/IDS?B D6 D5 LOUdSiSS CerS?)elector D2 D1 IE)%B
. LPF
Filter Selector[0] HPE 0 0 0 0 0 0 0 H
Select Address 1201 (hex)
. . MSB Loudness Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Coefficient b0[7:0] Coefficient[23:16] 00(hex) to FF(hex)(24hit-Coefficient: High-8bit)(Initial=00(hex))
Select Address 1202(hex)
Function Name Settin MSB Loudness Coef LSB
9 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Coefficient b0[7:0] Coefficient[15:8] 00(hex) to FF(hex)(24bit-Coefficient: Middle-8bit)(Initial=00(hex))
Select Address 1203(hex)
Function Name Setting '\I/I;’B D6 D5 I_Do4udness ggmc D2 DI | E%B
Coefficient b0[7:0] Coefficient[7:0] 00(hex) to FF(hex)(24bit-Coefficient: Low-8bit)(Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.

Coefficients b1, b2, a1, and a2 are setup similarly.

Coef. bl: Select Address: 1204(hex)-Coef[23:16], 1205(hex)-Coef[15:8], 1206(hex)-Coef[7:0]
Coef. b2: Select Address: 1207(hex)-Coef[23:16], 1208(hex)-Coef[15:8], 1209(hex)-Coef[7:0]

Coef. al: Select Address: 120A(hex)-Coef[23:16], 120B(hex)-Coef[15:8], 120C(hex)-Coef{7:0]

Coef. a2: Select Address: 120D(hex)-Coef[23:16], 120E(hex)-Coef[15:8], 120F(hex)-Coef[7:0]

The DSP filter will reflect the changes after writing in a coefficient a2. (Advanced Switch correspondence only Gain

switching)

In case of changing coefficients, five coefficients(b0, b1, b2, al, a2) have to be setup by sequential order of Select Address.

Though Select Address(1201(hex) to 120F(hex)) are available for both read/write modes, the user cannot read back the
selected filter’s coefficients through normal procedures since these are common for each band/channel.

These are available with IIR Coef Read back Setting. (1501(hex))

Select Address 1211(hex)

. : MSB Loudness HiBoost Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 D2 bi | DO
Coefficient h[7:0] Coefficient[15:8] 00(hex) to FF(hex)(16bit-Coefficient: High-8bit)(Initial=00(hex))
Select Address 1212(hex)
Function Name Setting MSB Loudness HiBoost Coef LSB
D7 | D6 | D5 | D4 | D3 D2 D1 [ DO
Coefficient h[7:0] Coefficient[7:0] 00(hex) to FF(hex)(16bit-Coefficient: Low-8bit)(Initial=00(hex))
It is reflected to DSP filter after writing in a Low-8bit.
Select Address 1213(hex)
Function Name Setting MSB Loudness Gain Coef LSB
D7 | D6 | D5 | D4 | D3 D2 D1 [ DO
Coefficient g[7:0] Coefficient[15:8] 00(hex) to FF(hex)(16bit-Coefficient: High-8bit)(Initial=00(hex))
Select Address 1214(hex)
Function Name Setting MSB Loudness Gain Coef LSB
D7 | D6 | D5 | D4 | D3 D2 D1 | DO
Coefficient g[7:0] Coefficient[7:0] 00(hex) to FF(hex)(16bit-Coefficient: Low-8bit)(Initial=00(hex))

Select Address Auto increment: 1211(hex)— ** —1214(hex)—1211(hex)—
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 1300(hex

Function Name Setting MSB Sub IR Coef Selector LSB
D7 D6 D5 D4 D3 D2 D1 DO
Sub HPF A

Sub HPF B 0 0 1

Sub LPF A 0 1 0

IIR Selector Sub LPF B 0 1 1

[2:0] Sub IR ¢ 2 L L ¢ 1 0 0

1 0 1

Prohibited 1 1 0

1 1 1

Sub HPF/LPF are 4™ order filters. These are treated as two 2" order bi-quad filters on direct coef settings, called A and B.

Select Address 1301 (hex)

Function Name Setting

MSB Sub IIR Coef LSB

D7 | D6 | D5 | D4 | D3 [ D2 | D1 | DO

Coefficient b0[7:0] Coefficient[31:24]

00(hex) to FF(hex)(32bit-Coefficient: High-8bit)(Initial=00(hex))

Select Address 1302(hex)

Function Name Setting

MSB Sub IIR Coef LSB

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Coefficient b0[7:0] Coefficient[23:16]

00(hex) to FF(hex)(32bit-Coefficient: MiddleH-8bit)(Initial=00(hex))

Select Address 1303(hex)

Function Name Setting

MSB Sub IIR Coef LSB

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Coefficient b0[7:0] Coefficient[15:8]

00(hex) to FF(hex)(32bit-Coefficient: MiddleL-8bit)(Initial=00(hex))

Select Address 1304(hex)

Function Name Settin MSB Sub IIR Coef LSB
’ D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Coefficient b0[7:0] Coefficient[7:0] 00(hex) to FF(hex) (32bit-Coefficient: Low-8bit)(Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.

Coefficients b1, b2, al, and a2 are setup similarly.

Coef. bl: Select Address: 1305(hex)-Coef[31:24], 1306(hex)-Coef[23:16], 1307 (hex)-Coef[15:8], 1308(hex)-Coef[7:0]

Coef. b2: Select Address: 1309(hex)-Coef[31:24], 130A(hex)-Coef[23:16], 130B(hex)-Coef[15:8], 130C(hex)-Coef[7:0]
Coef. al: Select Address: 130D(hex)-Coef[31:24], 130E(hex)-Coef[23:16], 130F(hex)-Coef[15:8], 1310(hex)-Coef[7:0]
Coef. a2: Select Address: 1311(hex)-Coef[31:24], 1312(hex)-Coef[23:16], 1313(hex)-Coef[15:8], 1314(hex)-Coef[7:0]

Select Address Auto increment: 1300(hex)—-e *+ —1314(hex)—1300(hex)— ¢+ —1314(hex)— =

The DSP filter will reflect the changes after writing in a coefficient a2. (Advanced Switch correspondence)
In case of changing coefficients, five coefficients(b0, b1, b2, al, a2) have to be setup by sequential order of Select Address.

Though Select Address(1301(hex) to 1314(hex)) are available for both read/write modes, the user cannot read back the
selected filter’s coefficients through normal procedures since these are common for each band/channel.
These are available with [IR Coef Read back Setting. (1501 (hex))
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 1400(hex)

. . MSB BEEP Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DL | DO
Sine Wave Coef b1[7:0] Coefficient[23:16] 00(hex) to FF(hex)(24bit-Coefficient: High-8bit)(Initial=00(hex))
Select Address 1401 (hex)
Function Name Setting MSB BEEP Coef LSB
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Sine Wave Coef b1[7:0] Coefficient[15:8] 00(hex) to FF(hex)(24bit-Coefficient: Middle-8bit)(Initial=00(hex))
Select Address 1402(hex)
. . MSB BEEP Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Sine Wave Coef b1[7:0] Coefficient[7:0] 00(hex) to FF(hex)(24hit-Coefficient: Low-8bit)(Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.

Select Address 1403(hex)

. . MSB BEEP Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Sine Wave Coef al[7:0] Coefficient[23:16] 00(hex) to FF(hex)(24bit-Coefficient: High-8bit)(Initial=00(hex))
Select Address 1404(hex)
. . MSB BEEP Coef LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | bL | DO
Sine Wave Coef al[7:0] Coefficient[15:8] 00(hex) to FF(hex)(24bit-Coefficient: Middle-8bit)(Initial=00(hex))
Select Address 1405(hex)
Function Name Settin MSB BEEP Coef LSB
9 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Sine Wave Coef al[7:0] Coefficient[7:0] 00(hex) to FF(hex)(24bit-Coefficient: Low-8bit)(Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address 1406(hex)

. . MSB BEEP ON time Coefl LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 | DO
00(hex) to 03(hex)
ON time Coef[1:0] Coefficient[17:16] 0 0 0 0 0 0 (18bit-Coefficient:High-2bit)
(Initial=00(hex))

Select Address 1407 (hex)

Function Name Setting MSB BEEP ON time Coef2 LSB
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
ON time Coef{7:0] Coefficient[15:8] 00(hex) to FF(hex)(18bit-Coefficient: Middle-8bit)(Initial=00(hex))
Select Address 1408(hex)
Function Name Setting MSB BEEP ON time Coef2 LSB
D7 | D6 | D5 | D4 | D3 D2 | D1 | DO
ON time Coef[7:0] Coefficient[7:0] 00(hex) to FF(hex)(18bit-Coefficient: Low-8bit)(Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.

Select Address 1409(hex)

Function Name Setting MSB BEEP OFF time Coefl LSB
D7 D6 D5 D4 D3 D2 D1 \ DO
00(hex) to 03(hex)
OFF time Coef[1:0] | Coefficient[17:16] 0 0 0 0 0 0 (18bit-Coefficient:High-2bit)
(Initial=00(hex))

Select Address 140A(hex)

Function Name Setting MSDB; D6 | D5 ?EE%‘?FF‘tlmeDgoef‘z b2 | DI | ng
OFF time Coef[7:0] Coefficient[15:8] 00(hex) to FF(hex)(18bit-Coefficient: Middle-8bit)(Initial=00(hex))
Select Address 140B(hex)
Function Name Setting MSB BEEP OFF time Coef2 LSB
D7 | D6 | D5 | D4 | D3 D2 | D1 | DO
OFF time Coef[7:0] Coefficient[7:0] 00(hex) to FF(hex)(18bit-Coefficient: Low-8bit)(Initial=00(hex))

Refer to “Filter Coefficient Direct Setup” about the usage of a coefficient.
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address 1500(hex)

Function Name

Setting

MSB

EQ/Tone Coef Read back Setting

LSB

D7

D6

EQ/Tone
Band Selector
[3:0]

Bandl

Band2

Band3

Band4

Band5

Band6

Band7

Band8

Band9

Band10

Band1l

Band12

Band13

Bass(Band A)

Middle(Band B)

Treble(Band C)

EQ/Tone
Ch Selector
[5:4]

FL

FR

RL

RR

R = === ==}

Rk |lolololo|k|k|kk|lololo

Rk |olo|k|k|lolo|k|k|lolo|k|klo

R|o|k|o|k|o|k|o|k|o|k|o|k|o|r

When the command is sent, the coefficients of selected band are loaded to registers(Select Address 1001(hex) to 1014(hex))
from Coef RAM. When the data is written to each band and also during the data is being loaded to registers, Coef IO Status

(EQ)(A053(hex)[3])=Busy. After Coef 10 Status (EQ) becomes “Done”, coefficients can be read from registers(Select Address
1001(hex) to 1014(hex)).

Select Address 1501 (hex)

1
1

When the command is sent, coefficients of selected filters are loaded to registers
(Select Address 1101(hex) to 1114(hex)/1201(hex) to 120F(hex)/1301(hex) to 1314(hex)) from Coef RAM. When the data is
written to each band and also during the data is being loaded to registers, Coef 10 Status(Front/Rear/A/B, Loudness, Sub)
(A053(hex)[2:0])=Busy. After Coef IO Status (Front/Rear/A/B, Loudness, Sub)(A053(hex)[2:0]) become “Done”, coefficients
can be read from registers (Select Address 1101(hex) to 1114(hex)/1201(hex) to 120F(hex)/1301(hex) to 1314(hex)).

Function Name Setting MDS78 IIR Coef Read back Setting SB
Front HPF A
Front HPF B
(Front/Rear)HPF/ Rear HPF A
Rear HPF B
[IR(A/B) Selector T ;
[2:0] (Surround)
IIR B(Surround)
Prohibited
Loudness Filter LPF 0
Selector(3] HPE
Sub HPF A
Sub HPF B
Sub LPF A
Sub IIR Selector Sub LPF B
[6:4] Sub IIR
Prohibited
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BU32105EFV-M Datasheet

Command Specification - Continued

Select Address A000(hex), Read ONLY

Function Name Setting MDS%B D6 | D5 Sp‘ectrlérz An‘alyzgg Sta‘tus D2 | D1 | LDSOB
Hig#(tggala%l[?ﬁ] Output Level 16bit: High-8bit[15:8]
Select Address A001(hex), Read ONLY
Function Name Setting MDS%B D6 | D5 Sp‘ectrlérz An‘alyzgg Sta‘tus D2 | DI | LDSOB
] Oev‘étsp;rg de)‘ﬁfo] Output Level 16bit: Low-8bit[7:0]

The Spectrum Analyzer Output (16bits data) from Band1 to Band16 can be read in AO00(hex) to AO1F(hex).
When peak hold operated, the peak value of each band is reset after read-out.

Spectrum Analyzer Select Address(hex)

SpeAna level SpeAna level SpeAna level SpeAna level
Band Band Band Band
an [15:8] | [7:0] e Trsg | 7o) | oY | s8] | [7:0] an [15:8] [7:0]
1 A000 A001 5 A008 A009 9 A010 A011 13 A018 A019
2 A002 A003 6 AOQOA A00B 10 A012 A013 14 AO01A AO01B
3 A004 A005 7 A00C AO00D 11 A014 A015 15 AO01C A01D
4 A006 A007 8 AOOE AOOF 12 A016 A017 16 AOQlE AO1F
Select Address A040(Inputl), A044(Input3)(hex), Read ONLY
. . MSB S/PDIF Status1(Inputl/Input3) LSB
Function Name Setting D7 D6 D5 Da D3 D2 D1 DO
Emphasis No Emphasis 0
[0] Pre Emphasis 1
Copyright Copyright 0
[1] No Copyright 1
Format Linear PCM L L v Y 0
[2] Other 1
Application Consumer 0
[3] Professional 1
S/PDIF Status setup time=(1/fs x 192 x 2)ms
Select Address A041(Inputl), A045(Input3)(hex), Read ONLY
Function Name Settin MSB S/PDIF Status2(Inputl/Input3) LSB
9 D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO
Ca[t7e.g?ry 00(hex) to FF(hex) Category[7:0]

S/PDIF Status setup time=(1/fs x 192 x 2)ms
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address A042(Inputl), A046(Input3)(hex), Read ONLY

Original Sampling
Frequency
[7:4]

Not indicated

Function Name Setting MSB S/PDIF Status3(ln;|33u;1/lnput382 = LDS(|)3
44,1kHz 0 0 0 0
88.2kHz 0 0 0 1
22.05kHz 0 0 1 0
176.4kHz 0 0 1 1
48kHz 0 1 0 0
96kHz 0 1 0 1
Sampling 24kHz 0 1 1 0
Frequency 192kHz 2 é é é
[3:0] o 1 0 0 1
Not indicated 1 0 1 0
1 0 1 1
32kHz 1 1 0 0
1 1 0 1
Not indicated 1 1 1 0
1 1 1 1

16kHz

Reserved

32kHz

12kHz

11.025kHz

8kHz

Reserved

192kHz

24kHz

96kHz

48kHz

176.4kHz

22.05kHz

88.2kHz

44.1kHz

N N N N N N N == ==[=]l=)=)=}

R PP P OOOOR R RFRFLOOOCOO

PR OORFOORRFOOREKFOO
R ORORORORORORORrO

Select Address A043(In

S/PDIF Status setup time=(1/fsx 192 x 2)ms

putl), A047(Input3)(hex), Read ONLY

Function Name

Setting

MSB

S/PDIF Status4(Inputl/Input3) LSB

D7

D6

Word Length
[3:0]

Not Indicated

19bits

18bits

17bits

16bits

20bits

Reserved

Not Indicated

23bits

22bits

21bits

20bits

24bits

Reserved

Clock Accuracy
[5:4]

Level Il

Level Il

Level |

Not Indicated

D3
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

Pk k|k|olo|o|olk ki o|o|o|o|Q

r|~|o/o|k |k ook klolo|r|rlolo|8

r|o/k|ojk|olk|o|r ook ojr|o8

S/PDIF Status setup time=(1/fsx 192 x 2)ms
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BU32105EFV-M

Datasheet

Command Specification - Continued

Select Address A051(hex), Read ONLY

. . MSB Sync Status LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Sync(Input3) Normal 0

[0] Sync Error 1
Sync(ExtlO) Normal 0
[1] Sync Error Y v Y v Y 1
Sync(Inputl) Normal 0
[2] Sync Error 1
Select Address A053(hex), Read ONLY
. . MSB Coef 10 Status LSB
Function Name Setting D7 D6 D5 D4 D3 D2 D1 DO
Sub Done 0
[0] Busy 1
Front/Rear/A/B Done 0
[1] Busy 1
Loudness Filter Done Y Y v Y 0
[2] Busy 1
EQ Done 0
[3] Busy 1

Coef 10 Status is set to Busy when the coefficients are written to RAM, and the coefficients are load from RAM to a register.

Select Address DO00(hex)

Function Name Settin MSB Read Back Address1 LSB
9 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Base A"['g,rg]s's(H'gh) Address Initial=00(hex)
Read start Address when reading the register(upper byte).
Select Address D001(hex)
. . MSB Read Back Address2 LSB
Function Name Setting D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Base A?%roe]ss("o"") Address Initial=00(hex)
Read start Address when reading the register(lower byte).
Select Address FEFE(hex)
Function Name Setting MDS78 D6 D5 SDyjtem Reggt D2 D1 LDS(;B
System Reset Normal
[7:0] Reset 1 0 0 0 0 0 0 1

By 81(hex) setup, the logic sections other than Command IF are reset.

www.rohm.com
© 2016 ROHM Co., Ltd. All rights reserved.

TSZ22111 « 15 » 001 103/115

TSZ02201-0C2COE500510-1-2
29.Mar.2017 Rev.003



BU32105EFV-M Datasheet

Application Example

3.3V
) 100uF¥
m ¥ _ O Digitaélnput DigitDal 10 E_J- é 2'% ;lé;a_ Digital 10 Digital 10 Digital 10
b B B B A A A S P G S -
SEFE PR TR T PR TR PR |
m X — (@) L L L [a) [a)] [a)] N N m vz (O] b O (©] - N om m om < < < =
— — O Qo s [a] - — -
sdgdppddciase 3583388 beks
g ¢E:33z:%8zz2F2F:££2££58082335¢62¢83
— t][2][3][4]/s ]l 789 10]11][12][13]14]15]16]17]18]19]20] 21] 22] 23][24] 25| 26|27 |—
T3 33 E bbb d [Es 5
) ;1 Analog S Analog Main/Mixing Input — |2 Analog ;1 °
Output -©-58v Output
=1 00uF

J:_ Digital GND ﬂT Analog GND

Figure 99. Application Example

External Parts sCapacitor: +5%

About Digital Power Supply
DVDD1/DVDD2 are equal to supply voltage(Recommended operating condition: 3.0V to 3.6V) of the microcontroller.

Notes on wiring
.Decoupling capacitor of a power supply has to be connected to VDD and GND in the shortest distance possible.

. Lines of AGND should be connected in one point only.
. Digital Wiring Pattern of Digital shall be far from that of analog unit and see to it that there will be no crosstalk.
. If possible, serial control lines should not be parallel. If they are adjacent to each other, the lines have to be shielded.

. If possible, Lines of Analog Input should not be parallel. If they are adjacent to each other, the lines have to be shielded.
. Connect the TEST pin to the DGND1 pin.
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BU32105EFV-M

Datasheet

I/0O Equivalence Circuit

. . Pin . N . -
Pin No. Pin Name Voltage Equivalent Circuit Pin Description
AVDD
9 19 INLIAP INRIAP 5v°P
10 18 INL2AN INR2AN
117 INL3BP  INR3BP 2.9v b- Analog Input Pin
12 16 INL4BN INR4BN
13 15 INL5SMP  INR5MP
14 INMN
AVDD AVDD
6 22 OUTFL OUTFR % b- .
2.9V D Analog Output Pin
5 23 OUTRL OUTRR 46kQ
[
AGND AGND
4 24 AVDDL2 AVDDR2 5.8V
7 21 AVDDL1 AVDDR1 '
AGND
Power Supply Pin
39 44 DVDD1 DVDD2 3.3V %
DGND
2 26 AGNDL2 AGNDR2 AGND*
8 20 AGNDL1 AGNDR1 |:| .
ov Ground Pin
27 43 DGND1 DGND2 [
1 DGND3 DGND* 3;
GND
AVDD AYDD AVDD AVDD
-
20kQ
3 VREFL 2 9V D |°: b Analog Reference
o5 VREFR 9 Voltage Output Pin
20kQ F
AGND AGND AGND
DVDD DVDD
DVDD
El" Built-in Regulator
40 REG 1.5V Output Pin

The figures in the pin explanation and input/output equivalent circuit is reference value, it doesn’t guarantee the value.
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BU32105EFV-M

Datasheet

I/0 Equivalence Circuit - Continued

. . Pin . N . -
Pin No. Pin Name Voltage Equivalent Circuit Pin Description
28 TEST
48 DINE 0v/3.3V Digital Input Pin
49 LRCKE
50 BCKE
DGND DGND
|:,‘ {b—o
MCKI DVDDi
41 MCKI
Master Clock
0v/3.3v DGND : ;
42 MCKOB Input Pin/Output Pin
MCKOB
DGND
29 DIOA
3031 LRCKA BCKA
32 DIOB
3334 LRCKB BCKB 0V/3.3V Digital _
35 36 DIOC2 DIOC1 Input/Output Pin
3738 LRCKC BCKC
45 DIOD
46 47 LRCKD BCKD
DVDD
51 SDO 0V/3.3V # Y <a Digital Output Pin
DGND
Control Signal
52 SDI ov/3.3v Input/Output Pin
53 SCK .
0V/3.3V Colrrlltrcl)JIt?Dlignnal
54 STB p
DGND

The figures in the pin explanation and input/output equivalent circuit is reference value, it doesn’t guarantee the value.
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BU32105EFV-M Datasheet

Application Information
(1) Absolute Maximum Rating Voltage

If you apply voltage to AVDD*™®Y) or DVDD*™**®2) heyond the absolute maximum rating voltage, the circuit current rapidly
increases. This may lead to characteristics deterioration or destruction of the device. When surge is expected to be applied
to AvDD*M® Y or DVDD*N*® 2 jike in a surge test, precautions must be taken so that the absolute maximum rating voltage
will not be exceeded, even by the combined operating voltage and surge pulse level.

(Note 1) AVDD*=AVDDL1, AVDDL2, AVDDR1, AVDDR2

(Note 2) DVDD*=DVDD1, DVDD2

(2) About the Signal Input Pins

About the constant setting of input coupling capacitor

In the signal input pin, the value for the input coupling capacitor C has to be sufficient enough for the input impedance.
Rininside the IC. This will determine the primary HPF characteristics of the RC.

C [F]

I+

—
L

G 7
+ Rin

%7 > f[Hz]
_ (27Tf‘ C- R]N)Z
A N1+(2rf - C - Rp)?

Figure 100. The primary HPF characteristics of the RC

About the Input Selector SHORT

SHORT Mode is the command which reduces input impedance of all pins Analog Input Selector VREFL and VREFR.
The charge time of external coupling capacitors become short with this command.
Use this command at power up/power down.

(3) The REG Pin External Capacitor

The charging current flows to an external capacitor of the REG pin during power-up.
The recommended value of an external capacitor is 10uF to 47uF for preventing large current.

(4) Circuit Current

Maximum Analog/Digital Circuit Current must have a margin of over 10% from Electrical Characteristic Limit, considering
operation supply voltage range and operation temperature range. For Maximum Digital Circuit Current, the charging current
to an external capacitor of the REG pin should be considered.

(5) Mixing(Bias Circuit for Mixing)

All amplifier bias for Mixing is connected from the buffer amplifier of the VREFR pin(Pin 25) voltage.

Since AVol(DMix) is connected from the Rch side DAC, bias of mixing circuit comes from VREFR by the Rch side.
Therefore, although DC offset potential difference between VREFL-VREFR occurs, if the external short-circuit of both pins is
carried out, DC offset difference is reduced.
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BU32105EFV-M Datasheet

Application Information - Continued

(6) Power Supply Sequence for Start-up and Shut Down

Power supply start-up sequence
MUTE-ON — DVDD-ON — Input MCK — AVDD-ON — System Reset — Input serial data and audio data — MUTE-OFF

Power supply shut down sequence
MUTE Analog Output — MUTE-ON — Stop serial data and audio data — Stop MCK — AVDD-OFF — DVDD-OFF

Sound MUTE is needed to prevent pop noise.

<<Power [ rt- nce>>
ower Supply Start-up Sequence Recommended Power On order

4 Power Suppl 1?; DVDD*
2" AVDD*
AVDD*
AVDD £4'_7§\£t9 §90_V)_ ________________

pvpp (=== 222 |
|
VREE* (AVDD/2) x 0.95
|
: (AVDD/2)
ov sy ; >t

VREFL(R) voltage curve is depended on a time
constant of an external capacitor(47pF) and a
internal impedance (about 2kQ on short mode)
of the VREFL(R) pin.

56mV/us
Need 36us or over

4 MCKI > After AVDD Power ON

A |11 j|||l|||l|l|l|l|l|l|||l|||l[ I

“Low” is recommended
|

|| >t

| |

4 Serial Data(SDI/SCK) !
1 |

|

|

|

|

(- I

I
| I

I I I

I I I

I I I

! I I

i I S
il | ! | Need 100ms or over I
| | !

| | !

| | !

| | !

| I

| I

pr—

:Need 10 MCK pulse or over,

_, Start data transmission after rising up VREFL(R)
Voltage send “System Reset” command.
4 3wire Digital Audio

| /\// LTI

| “Low” is recommended —» Start audio data

AVDD* shows AVDDL1, AvDDL2, AVDDR1, AVDDR2.
DVDD* shows DVDD1, DVDD2.
VREF* shows VREFL, VREFR.

Figure 101. Power Supply start-up sequence

Send “System Reset” and “data to all Select Address(as initial data)” when power supply starts up from lower than the
recommended supply voltage(AVDD=4.75V to 6.0V, DVDD=3.0V to 3.6V).
Sound MUTE is needed to prevent pop noise until the initial data has been sent.

<Initialization>
(1) Send RESET(“System Reset” command)
(2) Send Initial Setup
(3) Send all data without Fader Volume
(4) Send all Fader Volume
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Application Information - Continued

<<Power Supply Shut Down Sequence>>

4 Power Supply AVDD* Recommended Power Off order

AVDD (4.75V to 6.00V) 1S;AVDD*

| n *

AVDD x 0.95 ! 2_DVDD
DVDD ! DVDD*

(3.0V t0 3.6V) !
! :
|
| |
ov ; >t

| |
| |
|
| |
+ MCK : |
! !

T [0 NN

A

3wire Digital Audio M
Low” is recommended

NN

Audio Data

U
i 4
I Fader Volume: -=dB | | Need 10 MCK | Low"is recomrlnended
4 Serial Data(SDI/SCK) | Transition Time | ! pulse or over | !
| | | |
|
H | | | : :
| |
|
L : : >t
Send Mute Data Send Reset Data | |
(Fader Volume=-=dB) (SystemReset) ! :
! |
|
|
|
|
|
|
|

-

>t

AVDD* shows AVDDL1, AvDDL2, AVDDR1, AVDDR2.
DVDD* shows DVDD1, DVDD2.

Figure 102. Power Supply shut down sequence

Send the data(first Fader Volume=-«dB, then System Reset) when power supply is reduced to lower than the
recommended supply voltage(AVDD=4.75V to 6.0V, DVDD=3.0V to 3.6V).
Sound MUTE is needed to prevent pop noise.

<Shut down>
(1) Send Fader Volume-«dB data(Select Address 0A00(hex) to 0A03(hex))
(2) Send RESET After Fader Volume=-~dB.

(7) RAM Clear

The processing time of “RAM clear” is 15us. Set the register value to “Normal” before using the DSP functions.
Data RAMs must be cleared when audio data format changed in addition to the time of DSP initialization.
After executing RAM Clear, all filters have to be setup again.

(8) Input-and-Output Delay

The Time Alignment time(fs=48kHz) in each signal path is the following.
ExtlO is not to be used. The Time Alignment value is set to Oms.

Analog Input — Analog Output: (Input Selector_ADC) + (DAC_Fader OUT) = 0.41 4+ 0.96 = 1.37 [ms]
Digital Input — Analog Output: (SRC) + (DAC_Fader OUT) = 0.86 + 0.96 = 1.82 [ms]

Analog Input — Digital Output: (Input Selector_ADC) = 0.41 [ms]

Digital Input — Digital Output: (SRC) = 0.86 [ms]
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Operational Notes

1. Reverse Connection of Power Supply
Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power
supply pins.

2. Power Supply Lines
Design the PCB layout pattern to provide low impedance supply lines. Separate the ground and supply lines of the
digital and analog blocks to prevent noise in the ground and supply lines of the digital block from affecting the analog
block. Furthermore, connect a capacitor to ground at all power supply pins. Consider the effect of temperature and
aging on the capacitance value when using electrolytic capacitors.

3. Ground Voltage
Ensure that no pins are at a voltage below that of the ground pin at any time, even during transient condition.

4. Ground Wiring Pattern
When using both small-signal and large-current ground traces, the two ground traces should be routed separately but
connected to a single ground at the reference point of the application board to avoid fluctuations in the small-signal
ground caused by large currents. Also ensure that the ground traces of external components do not cause variations
on the ground voltage. The ground lines must be as short and thick as possible to reduce line impedance.

5. Thermal Consideration
Should by any chance the maximum junction temperature rating be exceeded the rise in temperature of the chip may
result in deterioration of the properties of the chip. In case of exceeding this absolute maximum rating, increase the
board size and copper area to prevent exceeding the maximum junction temperature rating.

6. Recommended Operating Conditions
These conditions represent a range within which the expected characteristics of the IC can be approximately obtained.
The electrical characteristics are guaranteed under the conditions of each parameter.

7. Inrush Current
When power is first supplied to the IC, it is possible that the internal logic may be unstable and inrush current may flow
instantaneously due to the internal powering sequence and delays, especially if the IC has more than one power
supply. Therefore, give special consideration to power coupling capacitance, power wiring, width of ground wiring, and
routing of connections.

8. Operation Under Strong Electromagnetic Field
Operating the IC in the presence of a strong electromagnetic field may cause the IC to malfunction.

9. Testing on Application Boards
When testing the IC on an application board, connecting a capacitor directly to a low-impedance output pin may
subject the IC to stress. Always discharge capacitors completely after each process or step. The IC’s power supply
should always be turned off completely before connecting or removing it from the test setup during the inspection
process. To prevent damage from static discharge, ground the IC during assembly and use similar precautions during
transport and storage.

10. Inter-pin Short and Mounting Errors
Ensure that the direction and position are correct when mounting the IC on the PCB. Incorrect mounting may result in
damaging the IC. Avoid nearby pins being shorted to each other especially to ground, power supply and output pin.
Inter-pin shorts could be due to many reasons such as metal particles, water droplets (in very humid environment) and
unintentional solder bridge deposited in between pins during assembly to nhame a few.

11. Unused Input Pins
Input pins of an IC are often connected to the gate of a MOS transistor. The gate has extremely high impedance and
extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small
charge acquired in this way is enough to produce a significant effect on the conduction through the transistor and
cause unexpected operation of the IC. So unless otherwise specified, unused input pins should be connected to the
power supply or ground line.
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Operational Notes - Continued

12. Regarding the Input Pin of the IC
In the construction of this IC, P-N junctions are inevitably formed creating parasitic diodes or transistors. The operation
of these parasitic elements can result in mutual interference among circuits, operational faults, or physical damage.
Therefore, conditions which cause these parasitic elements to operate, such as applying a voltage to an input pin
lower than the ground voltage should be avoided. Furthermore, do not apply a voltage to the input pins when no power
supply voltage is applied to the IC. Even if the power supply voltage is applied, make sure that the input pins have
voltages within the values specified in the electrical characteristics of this IC.

13. Ceramic Capacitor
When using a ceramic capacitor, determine the dielectric constant considering the change of capacitance with
temperature and the decrease in nominal capacitance due to DC bias and others.
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Abbreviations

Acronym Description

ADC Analog-to-Digital Converter
Att Attenuation

AMix Analog Mixing

Avol Analog Volume

BPF Band-Pass Filter

CD Compact Disc

Coef Coefficient

DAC Digital-to-Analog Converter
Diff Differential

DMix Digital Mixing

DSP Digital Sound Processor
DVol Digital Volume

EQ Equalizer

fo Center Frequency

fc Cut-off Frequency

FL Front Lch

FR Front Rch

fs Sampling Frequency

GND ISO Ground Isolation

HPF High-Pass Filter

110 Input/Output

I’s Inter-IC Sound bus

IC Integrated Circuit

IIR Infinite Impulse Response
LPF Low-Pass Filter

LSB Least Significant Bit

MSB Most Significant Bit

Noise Gen Noise Generator

P?Bass Perfect Pure Bass(ROHM original Bass Boost)
PLL Phase-Locked Loop

RL Rear Lch

RMS Root Mean Square

RR Rear Rch

SL Sub Lch

SIN Signal to Noise Ratio
S/PDIF Sony/Philips Digital Interface
SpeAna Spectrum Analyzer

SPI Serial Peripheral Interface
SR Sub Rch

SRC Sampling Rate Converter
THD+N Total Harmonic Distortion + Noise
X'over Cross Over

X'tal Crystal
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Ordering Information

B U 3 2 1 0 5 E F V|-ME 2
|
Part Number Package Product Rank
EFV: HTSSOP-B54 M: for Automotive
Packaging Specification
E2: Embossed tape and reel

Marking Diagram

HTSSOP-B54 (TOP VIEW)

Part Number Marking
L

]
BU32105EFV LOT Number

O

\

1PIN MARK

Figure 103. HTSSOP-B54
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Physical Dimension Tape and Reel Information

Package Name

HTSSOP-B54

18. 5£0.

1

(6. 0)

U IRAARAAREAAAAAR

(MAX18. 85 (include. BURR) )

TETEITEITE J

|o
m Sl
¥V | o

(5. 0)

0. 8 \_ \ 1PIN MARK

LR L L

Lolx_o‘l
o|lo
olo
|+
el el | 0. 65
®| o
o|lo

+0. 05

~0. 04 [BJo. 08M)

{20, 08[§]
(UNIT :mm)
PKG:HTSSOP—B54
Drawing No. EX196—5002

<Tape and Reel information>

Tape Embossed carrier tape (with dry pack)
Quantity 1500pcs
E2
Direction
of feed (

The direction is the 1pin of product is at the upper left when you hold
reel on the left hand and you pull out the tape on the right hand )

B

J
O o0 o0 o O O O

© O O

o O

O O O O

A
Wi
Wk

Wk
Wk

Wk
Wk
|

\
) \ 1pin/

Reel * Order quantity needs to be multiple of the minimum quantity.

Direction of feed \
—_—
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Revision History

Date

Revision

Changes

6.Apr.2016

001

New Release

27.Apr.2016

002

P32.Add comment
P34.Change Copper Pattern

29.Mar.2017

003

P1. Add Key Specifications

P4. Change Unused pins(Pin 9 to Pin 19)
P7. Add comment

P12. Change comment

P13. Change comment

P16. Add fs=44.1kHz

P18. Change Coef Address

P21. Change Spectrum Analyzer Status Address
P24. Add comment

P25. Add comment

P26. Add comment

P27. Delete comment

P28. Add comment

P29. Add comment

P32. Delete comment

P33. Add Time Alignment Advanced Switch
P38. Change comment

P51. Change comment

P53. Change comment

P63. Add comment

P64. Add comment. Add fs=44.1kHz
P65. Add fs=44.1kHz

P66. Add fs=44.1kHz

P75. Add fs=44.1kHz

P76. Add fs=44.1kHz

P90. Change unit dB — dBFS

P94. Add comment

P95. Add comment

P96. Add comment

P97. Add comment

P104. Add comment

P107. Change comment

P109. Add comment

P112. Add Acronym, Delete Acronym
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Notice

Precaution on using ROHM Products
1. If you intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1)
aircraft/spacecraft, nuclear power controllers, etc.) and whose malfunction or failure may cause loss of human life,
bodily injury or serious damage to property (“Specific Applications”), please consult with the ROHM sales
representative in advance. Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses incurred by you or third parties arising from the use of any
ROHM'’s Products for Specific Applications.

(Notel) Medical Equipment Classification of the Specific Applications

JAPAN USA EU CHINA
CLASSII CLASSIb
CLASSIV CLASSII CLASSII CLASSII

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are not designed under any special or extraordinary environments or conditions, as exemplified below.
Accordingly, ROHM shall not be in any way responsible or liable for any damages, expenses or losses arising from the
use of any ROHM'’s Products under any special or extraordinary environments or conditions. If you intend to use our
Products under any special or extraordinary environments or conditions (as exemplified below), your independent
verification and confirmation of product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Clz,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.
5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation depending on ambient temperature. When used in sealed area, confirm that it is the use in
the range that does not exceed the maximum junction temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design

1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used on a surface-mount products, the flow soldering method must
be used on a through hole mount products. If the flow soldering method is preferred on a surface-mount products,
please consult with the ROHM representative in advance.

For details, please refer to ROHM Mounting specification
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
A two-dimensional barcode printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since concerned goods might be fallen under listed items of export control prescribed by Foreign exchange and Foreign
trade act, please consult with ROHM in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data.

2. ROHM shall not have any obligations where the claims, actions or demands arising from the combination of the
Products with other articles such as components, circuits, systems or external equipment (including software).

3. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the Products or the information contained in this document. Provided, however, that ROHM
will not assert its intellectual property rights or other rights against you or your customers to the extent necessary to
manufacture or sell products containing the Products, subject to the terms and conditions herein.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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