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13 VOL1l | ARy a—LAAEEF 1ch 29 GND | 5> Fif¥F
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16 TC1 kLTI T 1 ILAERF 1ch 32 Al AAAIHF 1ch
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BD3491FS
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-Gain = +14dB/2dB step
= Volume
+0dB~-87dB/1dB step, -o0, Independent control
= Input Gain
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~Gain = OFF, Low, Middle, High
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BRMFE
(BEICHEEDEVLR Y, Ta=25°C, VCC=9.0V, f=1kHz, Vin=1Vrms, Rg=600Q, RL=10kQ, A input, Input gain 0dB,

Volume 0dB, Bass 0dB, Treble 0dB, Surround Mode OFF, Surround Gain = OFF)

S Limit
@) Item Symbol Unit Condition
= Min. | Typ. | Max.
EESBHERER lo - 7 15 mA | No signal
EEFIE Gv -1.5 0 15 dB Gv=20log(Vout/Vin)
FroRIIINT R CB -1.5 0 1.5 dB CB = Gv1-Gv2
-
&
. Vout=1Vrms
L = S i S 3R —
= ERHAKER THD+N 0.002 | 0.1 % | BW=400-30kHz
)
E-X-=) _ Rg =0Q
HAMBERE Vo 5 20 Hvrms | ol e A
Rg =0Q
RERHEERE VNor — 5 20 pvrms | BW = [HF-A
Volume = -«
Rg =0Q
FrURILEYBOR =Y CTC — -100 | -80 dB CTC=20log(Vout2/Voutl)
BW = IHF-A
g | ANq VE—=HUXR Rin 35 50 65 kQ
|_
0
| = = _ Vim at THD+N(Vout)=1%
m RRKAHNEE Vim 2.1 2.4 vims | o 100-30kHz
|_
2 Rg = 0Q
Z | eLY2EYBR =Y CTS - -100 -84 dB CTS=20log(Vout/Vin)
BW = IHF-A
. _ Vin=2Vrms
g ay bo—)LEFH Gv max -90 -87 -84 dB Gv=20log(Vout/Vin)
)
o
= s o Volume = -«
> <F = —_— - -
BRERE Gy 100 80 ds Gv=20log(Vout/Vin)
Gain = 14dB, f = 100Hz
BRXIT—ARSFA Y Ge st 11.5 14 16.5 dB Vin=100mVrms
a2 Gv=20log(Vout/Vin)
= Gain = -14dB, f = 100Hz
KAV MTFAY Gecur | -165 | -14 | -115 dB Vin=2Vrms
Gv=20log(Vout/Vin)
) Gain = 14dB, f = 10kHz
W | BRIT—R T Grest 11.5 14 16.5 dB Vin=100mVrms
o Gv=20log(Vout/Vin)
o Gain = -14dB, f = 10kHz
R 5 R X Greur | -165 | -14 | -115 dB Vin=2Vrms
Gv=20log(Vout/Vin)

KA NESIHFHEOMEERERMETY .
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Table 1. I°C /SR M SDA R SCL /AR - 54 D45

ERE—F )
Parameter Symbol - Unit
Min Max
SCL 7 By AK#K fSCL 0 400 kHz
MELE] e TRE] FHEOBDNR-T)—- 54 L tBUF 1.3 - us
R—IL K2 A L(FE) TFE) &4, Cof0%E.
3 ) o tHD;STA 0.6 -
BHODY O - KLANERShET Hs
4 |SCLY/BOYY®DLOW REER—ILE -2 A L tLOW 1.3 — us
5 |SCLY B Y9 ®HIGH HREER—IL K- 52 A L tHIGH 0.6 — us
6 | B BAtRl &HOEY F7 v THH tSU;STA 0.6 - us
7 | T—=2 ERK—=ILE-SAL tHD;DAT 300* — ns
8 | T—% -ty b7y THM tSU;DAT 300* — ns
9 | TEiE] &HOEY b7y THEM tSU;STO 0.6 — us
LEROBIEET AT VIHmin. U VIL max. LAJVIZHIE LI-ETT, (Table 2.38)
*7(tHD;DAT), 8(tSU;DAT)ICBAL TIE., +9 X —C U0 HBH/EICL TS,
Table 2. I°C /AR M SDA RS SCL  1/0 R F— L Dk
EEE—F )
Parameter Symbol - Unit
Min Max
10 | LOW LARJLAHERE: VIL -0.3 1 \%
11 | HIGH LR JLA A EIE: VIH 2.3 5 \%
12 | AATALBITE->TMHIEN B R/81 J D/3LRIE tSP 0 50 ns
LOW LRIWHABEF—T> - FLA v FEREFF—T2-aLv4)
B o s @k amars VOL1 0 0.4 v
14 | AAAEE 0.4V~45V. BOE 10O EXDANER l -10 10 HA
tHOISTA tHD,DAT tSUDAT tSUSTO
SCL
SDA
SCLY D4 [ # : 250kHz
Figure 13. I°C T— 4 #EICHITHaAR U KR4 S V56
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BD3491FS Datasheet

(2)°C-BUS Z74+—< v b

MSB LSB MSB LSB MSB LSB
[ S| SlaveAddress | A | SelectAddress | A | Data AP |
1bit 8bit 1bit 8bit 1bit 8bit 1bit 1bit
S = Start conditions (Recognition of start bit)
Slave Address = Recognition of slave address. 7 bits in upper order are voluntary.
The least significant bitis “L” due to writing.
A = ACKNOWLEDGE bit (Recognition of acknowledgement)
Select Address = Select every of volume, bass and treble.
Data = Data on every volume and tone.
P = Stop condition (Recognition of stop bit)

(3)°C-BUS 41 >4 Jx—R - FO kL

DEXR
‘ S ‘ Slave Address ‘ A ‘ Select Address ‘ A ‘ Data ‘ A ‘ P ‘
MSB LSB MSB LSB MSB LSB

QA—FA VI VAVMEIYETTHDELY T RLRICHLT, T—2HIEFA VYA (+1) LEY)
| S | Slave Address | A | Select Address | A | Datal | A | Data2 | A | | DataN | A | P |
MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB
@Datal [F, £LY b7 FLRATHELL7Z FLADT—2ELTRELET.
@pata2 &, OTHEL:T7 FLRAORDELY F7 RLRAOT—2ELTHRELET.
QDataN &, DTHEEL=ELI F7 FLANSL N-LEAS VI YAV RLEZ7 FLRADT—4
ELTHRELFY,

F—bA D) A MERIZEDSELY 7 FLRADKEIKX, FERDOLSIZHEYES,

|—>O4—>06—>21—>22—>51—>57—>78 —

NEFETELVEH(CHFZRIE, FLI T FLALIDAELLERESINEY)

S| Slave Address | A| SelectAddress1 |A| Data |A | SelectAddress2 |A| Data |A|P
MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB

CER)T—BDORIZELYI F7FLR2ELTT—2E2£ELEA.
LY FT7RLR2ELTREES. T2 ELTRBLES,

HAL—TF7EKLR

MSB LSB
A6 A5 A4 A3 A2 Al AO RW
1 0 0 0 0 0 1 0
82H
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BD3491FS Datasheet

B)tELY P 7 ELRET—A

. Select | MmsSB Data LSB
HEIER Address
(hex) D7 D6 D5 D4 D3 p2 | DL | DO
Input Selector 04 0 0 0 0 0 Input Selector
Input Gain 06 0 0 0 Input Gain 0
Volume Gain 1ch 21 1 Volume Attenuation 1ch
Volume Gain 2ch 22 1 Volume Attenuation 2ch
. Bass .
Bass Gain 51 Boost/Cut 0 0 0 Bass Gain 0
. Treble .
Treble Gain 57 Boost/Cut 0 0 0 Treble Gain 0
Surround .
Surround 78 0 0 0 Surround Gain
Mode
Test Mode FO 0 0 0 0 0 0 0 0
System Reset FE 1 0 0 0 0 0 0 1

HEEEAEIY B THNTULWEWL YR A (EEERT. DO~D7 HV0"H L L (F1"ERE)ICONTIE, ERERDEEY I125%
LTTF&LY,

F—RIA+&—Ty FDEEEIE

BT —REERE, A=A AD MEBEICE Y EL Y T RLADNTROLS CKEILET,

|—>O4—>06—>21—>22—>51—>57—>78 —
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BD3491FS

Datasheet

Select Address 04 (hex)

d MSB INnput Selector LSB
Mode D7 D6 D5 D4 D3 D2 D1 DO
A 0 0 0
B 0 0 1
C 0 1 0
D 0 0 0 0 0 0 L L
E 1 0 0
F 1 1 0
INPUT SHORT 1 0 1
INPUT MUTE 1 1 1
INPUT MUTE : AAES(E. Input Selector T, MUTE shFEF,
Select Address 06 (hex)
Gain MSB Input Gain LSB
D7 D6 D5 D4 D3 D2 D1 DO
0dB 0 0 0 0
2dB 0 0 0 1
4dB 0 0 1 0
6dB 0 0 1 1
8dB 0 1 0 0
12dB 0 1 1 0
16dB 1 0 0 0
20dB 1 0 1 0
0 0 0 0 1 0 1 0
0 1 1 1
1 0 0 1
" 1 0 1 1
R 1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

Input Gain Tl&. D4/D3/D2/D1 DEY HTHATEHRTIT DT, THEHET S,

[ : Initial condition
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BD3491FS Datasheet
Select Address 21, 22 (hex)
Attenuation MSB Volume Attenuation LSB

D7 D6 D5 D4 D3 D2 D1 DO
0dB 0 0 0 0 0 0 0
-1dB 0 0 0 0 0 0 1
-2dB 0 0 0 0 0 1 0
-3dB 0 0 0 0 0 1 1
-4dB 0 0 0 0 1 0 0
-5dB 0 0 0 0 1 0 1
-6dB 0 0 0 0 1 1 0
-7dB 0 0 0 0 1 1 1
-8dB 0 0 0 1 0 0 0
-9dB 0 0 0 1 0 0 1
-10dB 0 0 0 1 0 1 0
-11dB 0 0 0 1 0 1 1
-12dB 0 0 0 1 1 0 0
-13dB 0 0 0 1 1 0 1
-14dB 0 0 0 1 1 1 0
-15dB 0 0 0 1 1 1 1
-16dB 1 0 0 1 0 0 0 0
-17dB 0 0 1 0 0 0 1
-18dB 0 0 1 0 0 1 0
-19dB 0 0 1 0 0 1 1
-20dB 0 0 1 0 1 0 0
-21dB 0 0 1 0 1 0 1
-22dB 0 0 1 0 1 1 0
-83dB 1 0 1 0 0 1 1
-84dB 1 0 1 0 1 0 0
-85dB 1 0 1 0 1 0 1
-86dB 1 0 1 0 1 1 0
-87dB 1 0 1 0 1 1 1
1 0 1 1 0 0 0
21k . . . : : . :
1 1 1 1 1 1 0

-dB 1 1 1

[ : Initial condition
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Select Address 51(hex)

Gai MSB Bass Gain LSB
ain
D7 D6 D5 D4 D3 D2 D1 DO
0dB 0 0 0
2dB 0 0 1
4dB 0 1 0
6dB Bass 0 1 1
Boost 0 0 0 0
8dB /Cut 1 0 0
10dB 1 0 1
12dB 1 1 0
14dB 1 1 1
Mod MSB Bass Boost/Cut LSB
ode
D7 D6 D5 D4 D3 D2 D1 DO
Boost 0
0 0 0 Bass Gain 0
Cut 1
Select Address 57(hex)
Gai MSB Treble Gain LSB
ain
D7 D6 D5 D4 D3 D2 D1 DO
0dB 0 0 0
2dB 0 0 1
4dB 0 1 0
6dB Treble 0 1 1
Boost 0 0 0 0
8dB /Cut 1 0 0
10dB 1 0 1
12dB 1 1 0
14dB 1 1 1
Mod MSB Treble Boost/Cut LSB
ode
D7 D6 D5 D4 p3 | D2 | D1 DO
Boost 0
0 0 0 Treble Gain 0
Cut 1
[ : Initial condition
www.rohm.co.jp
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BD3491FS
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Select Address 78(hex)

Gain MSB Surround Gain LSB
D7 D6 D5 D4 D3 D2 D1 DO
OFF 0 0 0 0
Low 0 1 0 1
Middle 1 0 1 0
High 1 1 1 1
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
MNode | O | 0 |0 0
. 0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
Surround Gain Tl, D3/D2/D1/D0 OE|Y HTATEHRTI DT, TEBET SN,
Mode MSB Surround Mode LSB
D7 D6 D5 D4 D3 p2 | DL | DO
Mode OFF
Surround SW 2
I\/l(ﬁ()j:eo(;\lN 0 0 0 Surround Gain
Surround SW L
(B)=ON

Surround SW [ZD U\ TI&., Figure22,25,28,30,32,36 (P22~P27)% ZSHB 2 &L,

(B)EBIRA B QHEAIREEIC DLV T

[ : Initial condition

BRONBICEVLWTICHBTHELEZTSEREABLTEYET, LML, &y FEFITEMELTEA,—
DFEEEZAT. BRON BICBITPIHMT -2 ELTIRTOT FLRICT—2EREL. FLI0NHT 4%
EETHFETORESa—rEMNTEHEEHENELET,

Limit ) -
Item Symbol - Unit Condition
Min. Typ. Max.

VCC 3L L IFE5MH Trise 20 - - usec | VCC 0—3V O3L L IFH DB

RO—Foyty k

fZBREFD VCC BIE Vor 3.0 v
www.rohm.co.|
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BD3491FS

ki)

R a—LBES(

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

ATT(dB)

-46

-47

-48

-49

-50
-51

-52

-53

-54
-55

-56

-57

-58

-59

-60

-61

-62

-63

-64
-65

-66

-67

-68

-69

-70

-71

-72

-73
-74
-75

-76

77

-78

-79

-80
-81

-82

-83
-84

-85

-86

-87

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

ATT(dB)

-10
-11

-12
-13
-14
-15

-16

-17

-18
-19
-20
-21

-22

-23

-24
-25

-26

-27

-28

-29

-30

-31

-32

-33

-34

-35

-36

-37

-38

-39

-40

-41

-42

-43

-44

-45

. Initial condition

[
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BD3491FS Datasheet

5 PR [E] B8 451

1 A2 FIL SDA V/ele’ OUT1 ouT2
I 10 4 , 22k 0.0047 f4 iy %4.7k %4.7k
1u 1u u 10yl | Jo.1u K 0.1u 0'8.‘1[;1 0.1u
32 31 30 29 28 27 26 25 24 23 22 21 |%| l_?s_ﬂ |%| |%|
A1 BCA1 BCA2 BCB2
M-
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7.BassBoost {& B4l

7-1.BassBoost {i# F B5 0 it A [E #5451
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20

Gain [dB]
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No. et WFl | [uF] | kO]
@ fo=60Hz,Q=1.8,Gain=16.8dB 0.15 0.1 5.6
®@ fo=72Hz,Q=1.7,Gain=15.0dB 0.15 | 0.068 5.6
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8.BassBoost & Surround {& 1l
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9.f§ % Surround {3 Al
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11.Output Gain {5 F 4l

11-1.Output Gain {3 F B 0D i A [ 28451

OouT1 OuT2
A A
1uF
470 77 1F ¥ 470F 777
+ + +
R
Rout<<"18k =18k
25 24

_______ *R1, R2 DZEE(SEE)IE
Table 5 #8HB LT,

Surround SW : (A)=ON

Figure 32. Output Gain {5 F3 B 0 it F [=] #& 451

11-2.0utput Gain DETERX R VKRR

. R1+ R2 + RouTt
Gain = 20log —[dB]
R2 + Rout
20
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15 |
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3 \
= 10 ‘
3
< Low
5 ?
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0 |
10 100 1k 10k 100k
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Figure 33. Output Gain M T4
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12.85 % 3band {& A5l

12-1.75% 3 /3> R {ERARO G A
- BassBoost, Bass, Treble #ELNTH S 3 /N REERTEES,
- BassBoost # Bass i, Bass % Middle #1. Treble (IZDFEFE Treble #tdi & LTITHEALC IS,
- Middle #i. Treble #i8il&. Gain=+14dB/2dB step TJ A%, Bass #ig(d Gain=OFF/Low/Middle/High ®
4 ERREDIRZ LY ET,
- fHhn#saEsRE AL, Surround Gain=OFF, Surround SW : (A)=ON TR FF &Ly,
* Surround SW: (B)=ON & LTLZES &. A (25pin, 21pin) Y a—kEHY, HiEEBRETOTITIELE

éll\o

ouT1 OUT2

47uf 6.3k 6.3 27

e 01y 01u 0.034

001# 0.03 0.014

0.22

i e
OUT1  [SB1 SR SB2 OUT2 BCB1 |BCA1 |BCA2 |BCB2
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awnjop
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13]  [14] [15] |16
0002y 000224

L 224 |2.2u I :l:

Figure 34. 55 3 /3> K{EREO G ARG

6-2.855 3/ 2 FORKREFMHE
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5 / \A

N
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Gain [dB]

-5 o~

/ \
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//

Figure 35. fi5 3/\> FORKREFH
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13 15 AN BE R {58 FA % 0D I A 51 BR 1
- fFhntsRERE AL, Surround Gain=OFF, Surround SW : (A)=ON TZ{EA =&y,
- Surround SW : (B)=ON & LTLFE> &. A (25pin, 21pin) a— k&Y,
BHEEZBERETOTITEECLEIL,

OuUT1 ouT2
4.7uF 4.7uF
+
25 24 21
*R1, R2 DIZEE(SEE)I
R1 R2 R1 Table 5 E’%E.E\ L/—C< Tfél:‘o

Surround SW : (A)=ON

Figure 36. AN &ER {5 FA 65 O it FA B B& 451

14.85 % INPUT SHORT & Fa45l

* INPUT SHORT #gtlx. AHhA VE—F 2R RIN R A v F#HMIZTHEL L,
M¥Fhy T TarTFod CERERELET,

- BRI B EIFERIC I°C-BUS &4 (Select Address=04(hex), Data=05(hex))[Z & > T.
COWEEEEMESE B ETAANBFODC AN/ TREET X2 FICEEIRE (1/2VCC) ~

EILSEBENTEET,
* INPUT SHORT ##E[X b TERIESIRETHFELC LY,

AhtLo%

> BIAS

Q 32 g 1 g 3
S 8 8
Swv + Ovw + Owv +
yasA 7
Q (@)
Al B1 Ci1 D1

Figure 37. INPUT SHORT #£E(Z DLV T (1ch DAHDER)
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15.% 4 9 ARERHI

- VOLUME DHRERMEEZLETILSETH. VOLI(A3pin). VOL2(14pin)iiF DA NS Y E—F 2V X Zin N—%F
(50KQ(TYP)) D=, CDHFICHEEFIEETEMETEET, VIV ANHFELTITHERAWELETET,

* VOL1, VOL2 i FADIEMMETH S =6, MEEIZL > TIDIHF (VOLL VOL2) DIEELARILNREY . D
EBLALIZH LT VOLUME EIESEZE T,

Zin Zin
SEL2 SEL1 VOL1 VOL2
11 12 13 14
+ R1 *Zin=50kQ(TYP.) —3
H AL *R2IINDBEFEFTDEFTRA VE—
H+ '\F/zvl\/ 2.2y FUoREYBZFTHRRELLTLIESLY,
H *RLR2ZARELETLEHAHTER
2.2y R2 § R2 ZEESEIRALEGYFET,
+ +
Zz2.2 7z 2.2
& S
Y
NEBERES

Figure 38. ¥4 2 A J1{E FAEF O i FA[E] 2R 451
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IR LAIER
B D 3 4 9 1 F S E 2
| »
Part Number Nyr—o |, Jr—I TR
FS: SSOP-A32 E2: Y—ILRRIVvARRF—ELY
(SSOP-A32)
NETEREaE - Jr—S U5
SSOP-A32
<BEAHE>
(MAX 13;35.?:.:?@; BURR) ARFE | TPRRT-EZS
TEHE | 2000pcs

BrgAARRARARARARY|

o O

JRYLEEEEEEEEEEEEE S

E2

VRAA ( Y- EEFICHE AETT—TE3IEHLEEEIC )
BWEDIBEVNELIC B2HA

5.4+0.2

0.3MIN

i

3

]
O 0O 0O O O OO O O o o o o o o o

: / BlEmim
- \I 18EY L}
(Unit : mm) )= MOREDRIE AERBOEECTEEVERLET,

0.15+0.1

0.1

2 [ \

N
| (A

—
b
=}

18

Wk
|
Wi
Wk
Wk
Wk

1=EN

SSOP-A32(TOP VIEW)

Part Number Marking

BD3491FS

O

LOT Number
/

\ A

1PIN MARK
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O—LHSRFNEDIEER

1. AERIEI—BRUGTEFHI (AV #3235, OA H35. BERSB. FEER. 7I2—XA AV MERE) ~OFEA%
ERLTRHR - AESAhTHBYES, HVFELT, BOTEELEEENERSh, TORECRBENAADLESR.
BERADRRELZBE. REZOMOBATIBEOFHEICHL S LS BB ITEE (Bl s@ikiss,
RS, MEFEHMES, FFAHMEE, MEHE, h—77 9 ) 285CEEHHEB, SERLEESE) UT E
ERE] EVV3) ~OAREED CHERAZRA SN IEEENCO—LABEROFEFTCHRCLEIVET LIS SELEHL
FT, O—LDXEBICLDBHDREEZB/DIELHL . BEARICKERZHEALEZ LK Y BEHRITE=SICE
CH-EEZICEL., O—LR—UIZ0EXZEVEEA.

(Note 1) BHERBRELRIEREBNE
SE:N USA EU hE
CLASSII CLASSIb o
CLASSIV CLASSIL CLASSII M

2. FEKRHUIFI—TFEOHETEIEOCRENELDIBENHYET., ALN—. MO IBRBEORENELCLEBET
HoTH, KEGDOFRERIZEY ., ADESR. BiK, HEADBRIIFBENELHVESIZ, BEHOEEFIZBNT
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