ROHIM Technical Note

SEMICONDUCTOR

Sound Processor Series for Car Audio ‘ Pb ;%,

Sound Processors with Built-in _.Tree RoHS
3-band Equalizer

BD37531FV,BD37532FV,BD37533FV,BD37534FV No.10085EAT06

@Description
BD37531FV, BD37532FV, BD37533FV, BD37534FV are sound processors built-in 3-band equalizer for car audio. The
functions are stereo input selector available to switch single end input and ground isolation input, input-gain control, main
volume, loudness, 5ch fader volume, LPF for subwoofer(except BD37531FV), mixing input(except BD37531FV,
BD37532FV). Moreover, “Advanced switch circuit”, that is ROHM original technology, can reduce various switching noise
(ex. No-signal, low frequency likes 20Hz & large signal inputs). “Advanced switch” makes control of microcomputer easier,
and can construct high quality car audio system.

@Features

1) Reduce switching noise of input gain control, mute, main volume, fader volume, bass, middle, treble, loudness
by using advanced switch circuit [Possible to control all steps]

2) Built-in differential input selector that can make various combination of single-ended / differential input.

3) Built-in ground isolation amplifier inputs, ideal for external stereo input.

4) Built-in input gain controller reduces switching noise for volume of a portable audio input.

5) Decrease the number of external components by built-in 3-band equalizer filter, LPF for subwoofer (except BD37531FV),
loudness filter. And, possible to control Q, Gy, fo of 3-band equalizer and fc of LPF, Gv of loudness by I°C BUS control
freely

6) It is possible for the bass, middle, treble to the gain adjustment quantity of £20dB and 1 dB step gain adjustment.

7) Terminals for the subwoofer outputs are equipped, and the audio signal outputs of front, back and subwoofer can be
chosen with the 12C BUS control.

8) Built-in mixing input, mixing attenuator. (except BD37531FV, BD37532FV)

9) Bi-CMOS process is suitable for the design of low current and low energy. And it provides more quality for small
scale regulator and heat in a set.

10) Package is SSOP-B28. Putting input-terminals together and output-terminals together can make PCB layout easier and
can makes area of PCB smaller.
11) It is possible to control by 3.3V / 5V for I°C BUS.

@Applications
It is the optimal for the car audio. Besides, it is possible to use for the audio equipment of mini Compo, micro Compo, TV
etc with all kinds.
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@® Line up matrix

Function | BD37531FV | BD37532FV | BD37533FV

BD37534FV

Specifications

Input
selector o O O

+ (Stereo input)

+ Single-End/Diff/Full-Diff

(Possible to set the number of single-end/diff/full-diff as
follows )

Single-End Differential Full-Differential

Mode 1 0 3 1

Mode 2

Mode 3

Mode 4

Mode 5

o|u|h|w|-
=R
o|o|r |k~

Mode 6 0

Table.1 Combination of input selector

Input o) o ')

gain

+ 0~20dB (1dB step)
- Possible to use “Advanced switch” for prevention of switching

noise.

Mute (@) O O

- Possible to use “Advanced switch” for prevention of switching

noise.

Volume O @) O

» +15dB~-79dB (1dB step) , -»
- Possible to use “Advanced switch” for prevention of switching

noise.

Bass O O @)

- -20~+20dB (1dB step)

- Q=05,1,15,2

- fo=60, 80, 100, 120Hz

- Possible to use “Advanced switch” at changing gain

Middle O O O

» -20~+20dB (1dB step)

- Q=0.75,1,1.25,1.5

- fo=500, 1k, 1.5k 2.5kHz

- Possible to use “Advanced switch” at changing gain

Treble O @) O

» -20~+20dB (1dB step)

- Q=0.75,1.25

- fo=7.5k, 10k, 12.5k, 15kHz

- Possible to use “Advanced switch” at changing gain

Fader @] O @)

+ +15dB~-79dB(1dB step), -~dB

(BD37531FV : 0dB~-79dB, -~dB)

- Possible to use “Advanced switch” for prevention of switching

noise.

Loudness (@) O @)

+ 0dB~20dB(1dB step)
+ fo=250/400/800Hz
- Possible to use “Advanced switch” for prevention of switching

noise.

LPF X O ©)

- fc=55/85/120/160Hz, pass
- Phase shift (0°/180°)

Mixing X X @)

= Monaural input
* +7dB~-79dB (1dB step) , -
- Possible to use “Advanced switch” for prevention of switching

noise.

Level
meter

* |2C BUS control
- DC Output
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@ Absolute maximum ratings (Ta=25°C)
Item Symbol Rating Unit
Power supply Voltage VCC 10.0 \%
Input voltage Vin VCC+0.3~GND-0.3 \%
Power Dissipation Pd 1063 X1 mw
Storage Temperature Tastg -55~+150 °Cc
¥ This value decreases 8.5mW/°C for Ta=25°C or more.
ROHM standard board shall be mounted.
Thermal resistance 6ja = 117.6(°C/W)
ROHM Standard board
Size : 70x70x1.6(mi)
Material : A FR4 grass epoxy board(3% or less of copper foil area)
@Operating conditions
Item Symbol MIN TYP MAX Unit
Power supply Voltage VCC 7.0 - 9.5 \%
Temperature Topr -40 — +85 °C
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Technical Note

@Electrical characteristics

(Unless specified particularly, Ta=25°C, VCC=8.5V, f=1kHz, Vin=1Vrms, Rg=600Q, R, =10kQ, A1 input, Input gain 0dB,
Mute off, Volume 0dB, Tone control 0dB, Loudness 0dB, LPF OFF(BD37532FV,BD37533FV,BD37534FV),
Mixing OFF(BD37533FV,BD37534FV), Fader 0dB)

S Limit ) B
; Item Symbol Min. Typ. Max. Unit Condition
Current upon no signal lo - 38 48 mA No signal
Voltage gain Gy -15 0 15 dB Gv=20log(VOUT/VIN)
Channel balance CB -1.5 0 15 dB CB = GV1-GV2
Total harmonic distortion 1 VOUT=1Vrms
(FRONT,REAR) THD+NL | — | 0.001 | 0.05 % | BW=400-30KHz
Total harmonic distortion 2 VOUT=1Vrms
(SUBWOOFER) THD#N2 | — 1 0.002 1 005 | 9% | g\y_400.30KHz
Output noise voltage 1 _ Rg = 0Q
_ | (FRONT,REAR) * Vo 38 15| Wms | g\ = 1HF-A
&5 | Output noise voltage 2 _ Rg = 0Q
T | (SUBWOOFER) * Vo 48 15| WS | g\ = 1HF-A
Fader = -~dB
Residual output noise voltage * VNoR - 1.8 10 pvrms | Rg = 0Q
BW = IHF-A
Rg =0Q
Cross-talk between channels * CTC - -100 -90 dB CTC=20log(VOUT/VIN)
BW = IHF-A
f=1kHz
Ripple rejection RR - -70 -40 dB VRR=100mVrms
RR=20log(VCC IN/VOUT)
Input impedance(A, B, C) Rin s 70 100 130 kQ
Input impedance (D, E) Rin b 175 250 325 kQ
. . _ VIM at THD+N(VOUT)=1%
'co_: Maximum input voltage Vim 2.1 2.3 Vrms BW=400-30KHz
D Rg = 0Q
g Cross-talk between selectors CTS - -100 -90 dB CTS=20log(VOUT/VIN)
—_ BW = IHF-A
= XP1 and XN input
| Common mode rejection ratio * CMRR 50 65 _ dB XP2 and XN input
(D, E) CMRR=20log(VIN/VOUT)
BW = IHF-A,[XX - - - D,E]
Input gain 0dB
— | Minimum input gain GinMIN -2 0 +2 dB VIN=100mVrms
= Gin=20log(VOUT/VIN)
S Input gain +20dB
z | Maximum input gain Gin MAX +18 +20 +22 dB VIN=100mVrms
= Gin=20log(VOUT/VIN)
Gain set error GiNERR -2 0 +2 dB GAIN=+20~+1dB
w Mute ON
5 | Mute attenuation * Gwmute - -105 -85 dB Gmute=20log(VOUT/VIN)
= BW = [HF-A
Volume = 15dB
Maximum gain Gv max 13 15 17 dB VIN=100mVrms
Gv=20log(VOUT/VIN)
w Volume = -~dB
= | Maximum attenuation * Gv MmN - -100 -85 dB Gv=20log(VOUT/VIN)
e BW = IHF-A
Attenuation set error 1 Gv ERR1L -2 0 2 dB GAIN & ATT=+15dB~-15dB
Attenuation set error 2 Gv err2 -3 0 3 dB ATT=-16dB~-47dB
Attenuation set error 3 Gv ERR3 -4 0 4 dB ATT=-48dB~-79dB
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§ Item Symbol Limit Unit Condition
= y Min. Typ. Max.
Gain=+20dB f=100Hz
Maximum boost gain Gg st 18 20 22 dB | VIN=100mVrms
i Gg=20log (VOUT/VIN)
g Gain=-20dB f=100Hz
Maximum cut gain Gk cut -22 -20 -18 dB VIN=2Vrms
Gg=20log (VOUT/VIN)
Gain set error GBERR -2 0 2 dB Gain=-20~+20dB f=100Hz
Gain=+20dB f=1kHz
Maximum boost gain GwmesT 18 20 22 dB | VIN=100mVrms
W Gn=20log (VOUT/VIN)
2 Gain=-20dB f=1kHz
= | Maximum cut gain Gmcut -22 -20 -18 dB | VIN=2Vrms
Gu=20log (VOUT/VIN)
Gain set error GMERR -2 0 2 dB | Gain=-20~+20dB f=1kHz
Gain=+20dB f=10kHz
Maximum boost gain Grast 17 20 23 dB | VIN=100mVrms
w G1=20log (VOUT/VIN)
8 Gain=-20dB f=10kHz
= | Maximum cut gain Greur | -23 -20 -17 dB | VIN=2Vrms
Gr=20log (VOUT/VIN)
Gain set error GrerR -2 0 2 dB | Gain=-20~+20dB f=10kHz
< Input impedance Rin_m 19 27 35 kQ
L =10
g Maximum input voltage Vim_m 2.0 2.2 - vrms \éw:itogiglﬁ(;/oun_lé
S MIX=OFF
=< - Maximum attenuation Gumx MIN — -100 -85 dB | Gux=20log(VOUT/VIN)
= § BW=INF-A
[Xe)
> . . ATT=+6dB
@ Maximum gain Gumx Max 5 7 9 dB Gux=20log(VOUT/VIN)
Maximum boost gain Fader=15dB
(BD37532FV,BD37533FV,BD37534Fy) | OrFest | 13 1 15 1 17 dB | Vin=100mVims
Gr=20log(VOUT/VIN)
o Fader = -«dB
i | Maximum attenuation * GEmIN — -100 -90 dB | Gg=20log(VOUT/VIN)
S BW = IHF-A
S | Gain set error .
? | (BD37532FV,BD37533FV,BD37534FY) | CFERR | 2 0 2 dB | Gain=+1~+15dB
e= | Attenuation set error 1 Gr err1 -2 0 2 dB | ATT=-1~-15dB
% Attenuation set error 2 GF ERR2 -3 0 3 dB | ATT=-16~-47dB
Attenuation set error 3 GF ERR3 -4 0 4 dB ATT=-48~-79dB
Output impedance Rout - — 50 Q VIN=100mvims
. THD+N=1%
Maximum output voltage Vowm 2 2.2 - Vrms BW=400-30KHz
9 Gain 20dB
& | Maximum gain GL max 17 20 23 dB | VIN=100mVrms
S GL=20log(VOUT/VIN)
—' | Gain set error GLErrR -2 0 2 dB | GAIN=+20~+1dB
g % Maximum output voltage VL max 2.8 3.1 3.5 \%
R
% é Output offset voltage VL orr - 0 100 mV

VP-9690A (Average value detection, effective value display) filter by Matsushita Communication is used for * measurement.
Phase between input / output is same.
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@CElectrical characteristic curves (Reference data)
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Output Noise[uVrms]

Output Noise[uVrms]
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Level Meter function is available only BD37534FV

Output Noise[uVrms]
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@Block diagram and pin configuration

[2s] [27] 6] 5] [l [e3] P2l Pl o]l [e] [e] [i7] [l [i9]
VCC/2 GND ‘\)_0_0)
2
[2C BUS LOGIC 00 00
i
M Fader
Gain:0dB~-79dB/1dB step o E o o E
% no pop noise % gf' % 5‘ gf'
M Loudness »* »* »* »* »*
Gain:20dB~0dB/1dB step
Y no pop noise _,_I
+f0=250/400/800Hz
*Hicut1/2/3/4
M 3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step
% no pop noise ._><_b<_‘.
*Bass:f0=60/80/100/120Hz
Q=0.5/1.0/15/2.0 "
-Meddle:f0=500/1k/1.5k/2.5kHz SCIERE
Q=0.75/1/1.25/1.5 | |
*Treble: f0=7.5k/10k/12.5k/15kHz
(Tone control)
MW Volume
Gain:+15dB~-79dB/1dB step | |
Y no pop noise | % Volume/Mute I
M Input Gain
Gain:+20dB~0dB/1dB step
% no pop noise
| * Input Gain |
| |
Input selector (3 single—end and 2 stereo ISO) |
GlluD GI\IID GlllD GlluD
ISO amp | ISO amp| ISO amp | ISO amp |
L, |
100k | 100k | 100k | 100k [ 100k | 100k | 250k ] 250k | 250k | 250k | 250k | 250k | 250k
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Fig.22 BD37531FV
Descriptions of terminal
Terminal | Terminal - Terminal | Terminal —
No. Name Description No. Narme Description
1 Al A input terminal of 1ch 15 MUTE External compulsory mute terminal
2 A2 A input terminal of 2ch 16 TEST2 Test Pin
3 B1 B input terminal of 1ch 17 TEST3 Test Pin
4 B2 B input terminal of 2ch 18 0uUTS2 Subwoofer output terminal of 2ch
5 C1 C input terminal of 1ch 19 0UTS1 Subwoofer output terminal of 1ch
6 G2 C input terminal of 2ch 20 OUTR2 Rear output terminal of 2ch
7 DP1 D positive input terminal of 1ch 21 OUTR1 Rear output terminal of 1ch
8 DN D negative input terminal 22 OUTF2 Front output terminal of 2ch
9 DP2 D positive input terminal of 2ch 23 OUTF1 Front output terminal of 1ch
10 EP1 E positive input terminal of 1ch 24 VGC Power supply terminal
11 EN1 E negative input terminal of 1ch 25 SCL 12G Communication clock terminal
12 EN2 E negative input terminal of 2ch 26 SDA I2C Communication data terminal
13 EP2 E positive input terminal of 2ch 27 GND GND terminal
14 TEST1 Test Pin 28 FIL VCC/2 terminal
vww.rohm.com 8/37 2010.03 - Rev.A
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mmmm

oo TNANANAN

VCC/2 GND
12C BUS LOGIC &_‘,_o/*
I—I °? T‘?

M Fader
Gain:+15dB~-79dB/1dB step

Y no pop noise I iyl I iyl iyl
HLPF & & & & &

fc=55/85/120/160Hz »* * * * *
M Loudness

-f0=250/400/800Hz

Gain:20dB~0dB/1dB step ’\:‘_,_I
Y no pop noise

“Hicut1/2/3/4 LPF
M 3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step p b
% no pop noise
*Bass:f0=60/80/100/120Hz
Q=05/1.0/15/2.0 PolLeuezes
*Meddle:f0=500/1k/1.5k/2.5kHz | |
Q=0.75/1/1.25/1.5
“Treble : f0=7.5k/10k/12.5k/15kHz *(‘T3or‘13:2'irf’t;5§’
Q=0.75/1.25
H Volume | |
Gain:+15dB~-79dB/1dB step | % Volume/Mute I
Y no pop noise
M Input Gain
Gain:+20dB~0dB/1dB step
% no pop noise | % Input Gain |
| |
Input selector (3 single—end and 2 stereo ISO) |
GlllD GI\IID GlllD GlllD
ISO amp | |ISO amp| ISO amp | ISO amp |

100k 100k 100k 100k 100k 100k 250k 250k 250k 250k 250k 250k 250k

|1| |2| |3| |4| |5| |6| |7| |8| |9| |10| |11| 12 13 14

Fig.23 BD37532FV

Descriptions of terminal

Ter’\;nol.nal Te'lzlr;:]gal Description Ter,\l:;l.nal Te’:‘rgr:]gal Descr iption
1 Al A input terminal of 1ch 15 MUTE External compulsory mute terminal
2 A2 A input terminal of 2ch 16 TEST2 Test Pin
3 B1 B input terminal of 1ch 17 TEST3 Test Pin
4 B2 B input terminal of 2ch 18 0UTS2 Subwoofer output terminal of 2ch
5 C1 C input terminal of 1ch 19 0UTS1 Subwoofer output terminal of 1ch
6 C2 C input terminal of 2ch 20 OUTR2 Rear output terminal of 2ch
7 DP1 D positive input terminal of 1ch 21 OUTR1 Rear output terminal of 1ch
8 DN D negative input terminal 22 OUTF2 Front output terminal of 2ch
9 DP2 D positive input terminal of 2ch 23 OUTF1 Front output terminal of 1ch
10 EP1 E positive input terminal of 1ch 24 VGC Power supply terminal
11 EN1 E negative input terminal of 1ch 25 SCL 12C Communication clock terminal
12 EN2 E negative input terminal of 2ch 26 SDA 12C Communication data terminal
13 EP2 E positive input terminal of 2ch 21 GND GND terminal
14 TEST1 Test Pin 28 FIL VCC/2 terminal
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[25] IFI_H_H_I_I_H 2] [o] [0] [re] [is] [i7] [s] [rs]
LET - AAAAAA
2
12C BUS LOGIC O? T?
+
M Fader (‘P‘ d |
Gain:+15dB~-79dB/1dB step
% no pop noise Ay e Ay o e >
ELPF 8 e B = B 3
fc=55/85/120/160Hz * * * * * *
M Loudness
Gain:20dB~0dB/1dB step .
Y no pop noise ‘I:I_
+f0=250/400/800Hz
“Hicut1/2/3/4 LPF
M3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step p b
Y no pop noise H®<_
*Bass:f0=60/80/100/120Hz *
Q=0.5/1.0/1.5/2.0 eTEheEs
*Meddle:f0=500/1k/1.5k/2.5kHz | |
Q=0.75/1/1.25/15
-Treble: f0=7.5k/10k/12.5k/15kHz fﬁor?:f;‘irf’t;fl?
Q=0.75/1.25
H Volume | |
Gain:+15dB~-79dB/1dB step | * Volume/Mute i
% no pop noise
M Input Gain
Gain:+20dB~0dB/1dB step
% no pop noise | * Input Gain |
| |
Input selector (3 single—end and 2 stereo ISO) |
GND GND GﬁD
lSO amp | |ISO amp| ISO amp | ISO amp |
100k | 100k | 100k | 100k [ 100k | 100k | 250k ] 250k | 250k | 250k | 250k | 250k | 250k
U1 L B [ B ) [ ] ] bef [ 12 13 14
Fig.24 BD37533FV
Descriptions of terminal
Terminal | Terminal Lo Terminal | Terminal —
No. Name Description No. Narme Description
1 Al A input terminal of 1ch 15 MUTE External compulsory mute terminal
2 A2 A input terminal of 2ch 16 TEST1 Test Pin
3 B1 B input terminal of 1ch 17 TEST2 Test Pin
4 B2 B input terminal of 2ch 18 0uUTS2 Subwoofer output terminal of 2ch
5 C1 C input terminal of 1ch 19 0UTS1 Subwoofer output terminal of 1ch
6 G2 C input terminal of 2ch 20 OUTR2 Rear output terminal of 2ch
7 DP1 D positive input terminal of 1ch 21 OUTR1 Rear output terminal of 1ch
8 DN D negative input terminal 22 OUTF2 Front output terminal of 2ch
9 DP2 D positive input terminal of 2ch 23 OUTF1 Front output terminal of 1ch
10 EP1 E positive input terminal of 1ch 24 VGG Power supply terminal
11 EN1 E negative input terminal of 1ch 25 SCL 12C Communication clock terminal
12 EN2 E negative input terminal of 2ch 26 SDA 12C Communication data terminal
13 EP2 E positive input terminal of 2ch 27 GND GND terminal
14 MIN Mixing input terminal 28 FIL VCC/2 terminal
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VCC/2  GND
I2C BUS LOGIC L\J ,_j
I—I °9 ¢

|
@
M Fader (‘P_l |
Gain:+15dB~-79dB/1dB step
Y no pop noise o Ay o Ay Ay >
mLPF Sl E(| &8¢ & 3
fc=55/85/120/160Hz * * * * * *
M Loudness
Gain:20dB~0dB/1dB step L ]
Y no pop noise
-f0=250/400/800Hz
“Hicut1/2/3/4 LPF
M 3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step .,_>®4_4.
Y no pop noise
-Bass:f0=60/80/100/120Hz
Q=05/1.0/15/2.0 e Laudizss
-Meddle:f0=500/1k/1.5k/2.5kHz | |
Q=0.75/1/1.25/1.5
-Treble :f0=7.5k/10k/12.5k/15kHz TTSOESZ%EFEDQ
Q=0.75/1.25
HVolume | |
Gain: +15dB~-79dB/1dB step | * Volume/Mute i
Y no pop noise
M Input Gain Level meter
Gain:+20dB~0dB/1dB step
Y no pop noise | * Input Gain |
| |
Input selector (3 single—end and 2 stereo ISO) |
GlllD | | GI\IID | GI{ID | GI{ID |
ISO amp | [ISO amp ISO amp ISO amp
100k 100k 100k 100k 100k 100k 250k 250k 250k 250k 250k 250k 250k

[T T O 0 O O O B 0 O OT 07 O ]

Fig.25 BD37534FV
Descriptions of terminal

Ter’\;nol.nal Te'lzlr;:]gal Description Ter,\l:;l.nal Te’:‘rgégal Descr iption
1 Al A input terminal of 1ch 15 MUTE External compulsory mute terminal
2 A2 A input terminal of 2ch 16 LRST Level meter reset terminal
3 B1 B input terminal of 1ch 17 LOUT Qutput terminal for Level meter
4 B2 B input terminal of 2ch 18 0UTS2 Subwoofer output terminal of 2ch
5 C1 C input terminal of 1ch 19 0UTS1 Subwoofer output terminal of 1ch
6 C2 C input terminal of 2ch 20 OUTR2 Rear output terminal of 2ch
7 DP1 D positive input terminal of 1ch 21 OUTR1 Rear output terminal of 1ch
8 DN D negative input terminal 22 OUTF2 Front output terminal of 2ch
9 DP2 D positive input terminal of 2ch 23 OUTF1 Front output terminal of 1ch
10 EP1 E positive input terminal of 1ch 24 VGG Power supply terminal
11 EN1 E negative input terminal of 1ch 25 SCL 12C Communication clock terminal
12 EN2 E negative input terminal of 2ch 26 SDA 12C Communication data terminal
13 EP2 E positive input terminal of 2ch 21 GND GND terminal
14 MIN Mixing input terminal 28 FIL VCC/2 terminal
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@Timming Chart

CONTROL SIGNAL SPECIFICATION

(1) Electrical specifications and timing for bus lines and 1/0 stages

/K
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1

1

1

1

R ]

1
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1

1

1

1

I
1
1
]
1
4

SDA

SCL

IR

e

e SRR

e = — =
‘HD;STA ‘HD,DAT *HIGH ‘SUDAT 'SUSTA: Sr ‘SU.STO

| @
1o
| [

Fig.26  Definition of timing on the I°C-bus

Table 1 Characteristics of the SDA and SCL bus lines for 1°C-bus devices
(Unless specified particularly, Ta=25°C, VCC=8.5V)

Fast-mode 12C-bus

Parameter Symbol i, Wax. Unit
1 | SCL clock frequency f SCL 0] 400 kHz
2 | Bus free time between a STOP and START condition tBUF 1.3 — uS
3 Hold time (rqpeated) START condition. After this period, the first tHD: STA 0.6 _ us

clock pulse is generated

4 | LOW period of the SCL clock tLOW 1.3 — uSs
5 | HIGH period of the SCL clock tHIGH 0.6 — uSs
6 | Set-up time for a repeated START condition tSU; STA 0.6 — uSs
7 | Data hold time: tHD; DAT 0. 06+ — uSs
8 | Data set-up time tSU; DAT 120 - ns
9 | Set-up time for STOP condition tSU; STO 0.6 - uSs

All values referred to VIH min. and VIL max. Levels (see Table 2).

* A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the VIH min. of the SCL
signal) in order to bridge the undefined region of the falling edge of SCL.
About 7(tHD;DAT), 8(tSU;DAT), make it the setup which a margin is fully in .
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Table 2 Characteristics of the SDA and SCL /O stages for 1°C-bus devices
Parameter Symbol Fas.t—mode devices Unit
Min. Max.
10 | LOW level input voltage: VIL -0.3 1 v
11 | HIGH level input voltage: VIH 2.3 5 v
12 | Pulse width of spikes which must be suppressed by the input filter. tSP 0 50 ns
13 | LOW level output voltage: at 3mA sink current VOL1 0 0.4 v
14 Input current each 1/0 pin with an input voltage between 0.4V and [ 10 10 uA
4.5V,
tHD;STA tHD;DAT  tSU:DAT tSU:STO
:2us :1us :1us :2us
soL | [ [ LT T
tBUF tLOW tHIGH
:4us :3us :1us
SDA i [ ] L L

SCL clock frequency: 250kHz

Fig.27 A command timing example in the |2C data transmission
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(2) 12C BUS FORMAT

MSB LSB MSB LSB MSB LSB
| S | Slave Address | A | Select Address | A | Data [A]P]
1bit 8bit 1bit 8bit 1bit 8bit 1bit 1hit
S = Start conditions (Recognition of start bit)
Slave Address = Recognition of slave address. 7 bits in upper order are voluntary

The least significant bit is “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)

(8) 1%C BUS Interface Protocol

1) Basic form
| S | Slave Address | A | Select Address | A | Data [ A | P |
MSB LSB MSB LSB MSB LSB

2) Automatic increment (Select Address increases (+1) according to the number of data.
| S | Slave Address | A | Select Address | A | Datal | A | Data2 |[A[----| DataN [ A ] P |
MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB
(Example) (DDatal shall be set as data of address specified by Select Address
(@Data2 shall be set as data of address specified by Select Address +1
®@DataN shall be set as data of address specified by Select Address +N-1.

3) Configuration unavailable for transmission (In this case, only Select Addressl is set
| S | Slave Address | A | Select Address1 |A| Data | A | Select Address 2 |A| Data [A]P |
MSB LSB  MSB LSB  MSB LSB  MSB LSB MSB LSB
(Note) If any data is transmitted as Select Address 2 next to data, it is
recognized as data, not as Select Address 2.

(4) Slave address

MSB LSB
A6 A5 A4 A3 A2 Al A0 RW
1 0 0 0 0 0 0 0 80H
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(5) Select Address & Data

BD37531FV
Select MSB Data LSB
| tems Address
(hex) D7 D6 D5 ‘ D4 D3 D2 D1 DO
nitial st 1 | 01 | swteh | 0 | of input cainolume| o j | Advanced switch time
ON/OFF Tone/Fader/Loudness
Initial setup 2 | 02 0 0 Subwoofer Output 0 0 0 0
Select
Initial setup 3 03 0 0 0 Loudness fo 0 0 1
Input Selector 05 Ful I-diff 0 0 Input selector
Type
Input gain 06 ONEBEF 0 0 Input Gain
Volume gain 20 Volume Gain / Attenuation
Fader 1ch Front 28 Fader Attenuation
Fader 2ch Front 29 Fader Attenuation
Fader 1ch Rear 2A Fader Attenuation
Fader 2ch Rear 2B Fader Attenuation
Fader Subwoofer 20 Fader Attenuation
Test Mode 30 1 1 T ] 1 1 1 1|
Bass setup 4 0 0 Bass fo 0 0 Bass Q
Middle setup 44 0 0 Middle fo 0 0 Middle Q
Treble setup 47 0 0 Treble fo 0 0 0 | Treble Q
Bass
Bass gain 51 Boost/ 0 0 Bass Gain
Cut
Middle
Middle gain 54 Boost/ 0 0 Middle Gain
Cut
Treble
Treble gain 57 Boost/ 0 0 Treble Gain
Cut
Loudness Gain 75 0 Loudness Hicut Loudness Gain
System Reset FE 1 0o | o o | o | o | o | 1

Note

1. In function changing of the hatching part, it works Advanced switch.

|:| Advanced switch

2. Upon continuous data transfer, the Select Address is circulated by the automatic increment function, as

shown below.

01 —>02—>03—>O5—>06—>20—>28—>29—>2A—>ZB—>20—|

I»—>3O——>41—->44——>47—->51——>54—->57——>75
_|

3. For the function of input selector and subwoofer output select etc, it is not corresponded for advanced switch.
Therefore, please apply mute on the side of a set when changes these setting.

4 . When using mute function of this IC at the time of changing input selector, please switch mute ON/OFF for waiting

advanced-mute time.

WWW.r

ohm.com
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BD37532FV
select | msB Data LSB
| tems Address
(hex) D7 D6 D5 | D4 D3 D2 D1 DO
nitial setup 1 | 01 | switen | 0 |of input Gainolume| o g | Advanced switch time
ON/OFF Tone/Fader/Loudness
Initial setup 2 | 02 LPF 0 Subwoofer Output 0 Subwoofer LPF o
Phase Select
Initial setup 3 03 0 0 0 Loudness fo o | o | 1
Input Selector 05 Full-diff 0 0 Input selector
Type
Input gain 06 OmEEEF 0 0 Input Gain
Volume gain 20 Volume Gain / Attenuation
Fader 1ch Front 28 Fader Gain / Attenuation
Fader 2ch Front 29 Fader Gain / Attenuation
Fader 1ch Rear 2A Fader Gain / Attenuation
Fader 2ch Rear 2B Fader Gain / Attenuation
Fader Subwoofer 20 Fader Gain / Attenuation
Test Mode 30 1 1 1 |1 T ] 1 1 | 1
Bass setup 41 0 0 Bass fo 0 0 Bass Q
Middle setup 44 0 0 Middle fo 0 0 Middle Q
Treble setup 47 0 0 Treble fo 0 0 0 | Treble Q
Bass
Bass gain 51 Boost/ 0 0 Bass Gain
Cut
Middle
Middle gain 54 Boost/ 0 0 Middle Gain
Cut
Treble
Treble gain 57 Boost/ 0 0 Treble Gain
Cut
Loudness Gain 75 0 Loudness Hicut Loudness Gain
System Reset FE 1 o | o 0 o [ o [ o | 1

Note

1. In function changing of the hatching part, it works Advanced switch.

|:| Advanced switch

2. Upon continuous data transfer, the Select Address is circulated by the automatic increment function, as
shown below.

o1 —>02—>03—>O5—>06—>20—>28—>29—>2A—>ZB—>20—|

I—>30—>41 —44—47—51—54—57—75
_|

3. For the function of input selector and subwoofer output select etc, it is not corresponded for advanced switch.

Therefore, please apply mute on the side of a set when changes these setting.

4 . When using mute function of this IC at the time of changing input selector, please switch mute ON/OFF for waiting

advanced-mute time.

www.rohm.com
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BD37533FV
select | msB Data LSB
Items Address
(hex) D7 D6 D5 ‘ D4 D3 D2 D1 DO
Advanced Advanced switch time . ‘
Initial setup 1 01 ga}ggp 0 $2n27¥2323}féx§gggg 0 1 Advancﬁg 3ﬂh§fh time
/Mixing
Initial setup 2 | 02 LPF 0 Subwoofer Output 0 Subwoofer LPF fo
Phase Select
Initial setup 3 03 0 0 0 Loudness fo o [ o | 1
Input Selector 05 Ful I=diff 0 0 Input selector
Type
Input gain 06 OKEBEF 0 0 Input Gain
Volume gain 20 Volume Gain / Attenuation
Fader 1ch Front 28 Fader Gain / Attenuation
Fader 2ch Front 29 Fader Gain / Attenuation
Fader 1ch Rear 2A Fader Gain / Attenuation
Fader 2ch Rear 2B Fader Gain / Attenuation
Fader Subwoofer 20 Fader Gain / Attenuation
Mixing 30 Mixing Gain / Attenuation
Bass setup 4 0 0 Bass fo 0 0 Bass Q
Middle setup 44 0 0 Middle fo 0 0 Middle Q
Treble setup 47 0 0 Treble fo 0 0 0 | Treble Q
Bass
Bass gain 51 Boost/ 0 0 Bass Gain
Cut
Middle
Middle gain 54 Boost/ 0 0 Middle Gain
Cut
Treble
Treble gain 57 Boost/ 0 0 Treble Gain
Cut
Loudness Gain 75 0 Loudness Hicut Loudness Gain
System Reset FE 1 0 | o o | o | o | o | 1

Note

1. In function changing of the hatching part, it works Advanced switch.

I:l Advanced switch

2. Upon continuous data transfer, the Select Address is circulated by the automatic increment function, as
shown below.

01 —>02—>03—>O5—>06—>20—>28—>29—>2A—>ZB—>20—|

I—»30—>41 —44—47—51—54—57—75
_|

3. For the function of input selector and subwoofer output select etc, it is not corresponded for advanced switch.

Therefore, please apply mute on the side of a set when changes these setting.

4 . When using mute function of this IC at the time of changing input selector, please switch mute ON/OFF for waiting

advanced-mute time.
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BD37534FV
select | msB Data LSB
[ tems Address
(hex) D7 D6 D5 ‘ D4 D3 D2 D1 DO
Advanced Advanced switch time . .
Initial setup 1 01 ga}ggp 0 $EngyﬁgaS?}EéXgAggg 0 1 Advancg% ?ﬁh&fh time
/Mixing
Level
Initial setup 2 02 LPF Meter Subwoofer Output 0 Subwoofer LPF fc
Phase Select
RESET
Initial setup 3 03 0 0 0 Loudness fo 0 | 0 | 1
Input Selector 05 Ful I=diff 0 0 Input selector
Type
Input gain 06 Om;SEF 0 0 Input Gain
Volume gain 20 Volume Gain / Attenuation
Fader 1ch Front 28 Fader Gain / Attenuation
Fader 2ch Front 29 Fader Gain / Attenuation
Fader 1ch Rear 2A Fader Gain / Attenuation
Fader 2ch Rear 2B Fader Gain / Attenuation
Fader Subwoofer 20 Fader Gain / Attenuation
Mixing 30 Mixing Gain / Attenuation
Bass setup 41 0 0 Bass fo 0 0 Bass @
Middle setup 44 0 0 Middle fo 0 0 Middle Q
Treble setup 47 0 0 Treble fo 0 0 0 | Treble Q
Bass
Bass gain 51 Boost/ 0 0 Bass Gain
Cut
Middle
Middle gain 54 Boost/ 0 0 Middle Gain
Cut
Treble
Treble gain 57 Boost/ 0 0 Treble Gain
Cut
Loudness Gain 75 0 Loudness Hicut Loudness Gain
System Reset FE 1 0 0 0 o | o | o [ 1

Note

1. In function changing of the hatching part, it works Advanced switch.

[:::::] Advanced switch

2. Upon continuous data transfer, the Select Address is circulated by the automatic increment function, as
shown below.

01—»02—903—»05—»06—»20—»28—»29—+2A—»ZB—+ZC—7

I»—>3O——>41—->44——>47—->51——>54—->57——>75
_|

3. For the function of input selector and subwoofer output select etc, it is not corresponded for advanced switch.

Therefore, please apply mute on the side of a set when changes these setting.

4 . When using mute function of this IC at the time of changing input selector, please switch mute ON/OFF for waiting

advanced-mute time.
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Select address 01 (hex)

Time MSB Advanced switch time of Mute LSB
D7 D6 D5 | D4 D3 D2 D1 DO
0. 6msec Advanced switch time 0 0
Advanced .
1. Omsec . of Input gain/Volume 0 1
Switch 0 0 1
1. 4msec ON/OFF Tone/Fader/Loudness 1 0
3. 2msec /Mixing 1 1
(Mixing is available only BD37533FV, BD37534FV)
Advanced switch time of Input
Time MSB gain/Volume/Tone/Fader /Loudness/Mixing LSB
D7 D6 D5 D4 D3 D2 D1 | DO
4.7 msec 0 0
7.1 msec Advgnced 0 1 Advanced switch
Switch 0 0 1 .
11.2 msec ON/OFF 1 0 Time of Mute
14. 4 msec 1 1
(Mixing is available only BD37533FV, BD37534FV)
Mode MSB Advanced switch ON/OFF LSB
D7 D6 D5 | D4 D3 D2 DI | DO
Advanced switch time
OFF 0 X .
0 of Input gain/Volume 0 : Advanced switch
Tone/Fader/Loudness Time of Mute
ON 1 o
/Mixing
(Mixing is available only BD37533FV, BD37534FV)
Select address 02 (hex)
fo MSB Subwoofer LPF fc LSB
D7 D6 D5 | D4 D3 D2 D1 DO
OFF 0 0 0
55Hz Level 0 0 1
85Hz LPF Phase Meter Subwoofer Output 0 0 1 0
120Hz RESET Select 0 1 1
160Hz 1 0 0
Prohibition Other setting
(Available only BD37532FV, BD37533FV, BD37534FV)
Mode MSB Subwoofer Output Select LSB
D7 D6 D5 D4 D3 D2 D1 DO
LPF Level 0 0
eve
Front LPF Phase | Meter 0 L 0 Subwoofer LPF fc
Rear RESET 1 0
Prohibition 1 1
Mode MSB Level Meter RESET LSB
D7 D6 D5 | D4 D3 D2 | DI | DO
HOLD 0
LPF Phase Subwoofer output 0 Subwoofer LPF fc
RESET 1 select
(Available only BD37534FV)
Phase MSB LPF Phase LSB
D7 D6 D5 | D4 D3 D2 | D | DO
0° 0 Level
. Meter SUbWOZ:TQGEUtDUt 0 Subwoofer LPF fc
180 1 RESET
(Available only BD37532FV, BD37533FV, BD37534FV) [0 : Initial Condition
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Select address 03 (hex)

£0 MSB Loudness fTo LSB
D7 D6 D5 D4 D3 D2 D1 DO
250Hz 0 0
400Hz 0 1
800Hz 0 0 0 1 0 0 0 1
Prohibition 1 1
Select address 05 (hex)
Mode MSB Ilnput Selector LSB
OUTF1 OUTF2 D7 D6 D5 D4 D3 D2 D1 DO
A Al A2 0 0 0 0 0
B B1 B2 0 0 0 0 1
C C1 C2 0 0 0 1 0
D single DP1 DP2 0 0 0 1 1
E1 single EP1 EN1 Ful I-di 0 1 0 1 0
E2 single EN2 EP2 ff bias 0 0 0 1 0 1 1
A diff Al B1 type 0 1 1 1 1
C diff B2 C2 select 1 0 0 0 0
D diff DP1 DP2 0 0 1 1 0
Efull diff EP1 EP2 0 1 0 0 0
Input SHORT 0 1 0 0 1
Prohibition Other setting

Input SHORT : The input impedance of each input terminal is lowered from 100k Q@ (TYP) to 6 kQ (TYP).
(For quick charge of coupling capacitor)

Mode MSB Full—diff Bias Type Select LSB
D7 D6 D5 D4 D3 D2 D1 DO
Negative Input 0 Input
Bias 1 0 0 0 Selector

[C_"1: Initial condition

m
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5

Negative input type 1ch signal input m@

For Ground - isolation type)

1ch
Differential

m
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2ch
Differential

N
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For differential amplifier type Differential
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Select address 06 (hex)

Gain MSB Ilnput Gain LSB
D7 D6 D5 D4 D3 D2 D1 DO
0dB 0 0 0 0 0
1dB 0 0 0 0 1
2dB 0 0 0 1 0
3dB 0 0 0 1 1
4dB 0 0 1 0 0
5dB 0 0 1 0 1
6dB 0 0 1 1 0
7dB 0 0 1 1 1
8dB 0 1 0 0 0
9dB 0 1 0 0 1
10dB 0 1 0 1 0
11dB Mute 0 0 0 1 0 1 1
12dB ON/OFF 0 1 1 0 0
13dB 0 1 1 0 1
14dB 0 1 1 1 0
15dB 0 1 1 1 1
16dB 1 0 0 0 0
17dB 1 0 0 0 1
18dB 1 0 0 1 0
19dB 1 0 0 1 1
20dB 1 0 1 0 0
1 1 0 1 1
Prohibition : : : :
1 1 1 1 1

Node MSB Mute ON/OFF LSB
D7 D6 D5 D4 | 03 | D2 [ D1 | DO

ﬂ;f ? 0 0 Input Gain

1 : Initial condition
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Select address 20, 28, 29, 2A, 2B, 2C (hex)

Gain & ATT MSB Vol, Fader Gain / Attenuation LSB
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0
Prohibition 0 0 0 0 O O 0 1
0 1 1 1 0 0 0 0
15dB 0 1 1 1 0 0 0 1
14dB 0 1 1 1 0 0 1 0
13dB 0 1 1 1 0 0 1 1
-77dB 1 1 0 0 1 1 0 1
-78dB 1 1 0 0 1 1 1 0
-79dB 1 1 0 0 1 1 1 1
1 1 0 1 0 0 0 0
Prohibition : : : : : : : :
1 1 1 1 1 1 1 0
-oodB 1 1 1 1 1 1 1

(About BD37531FV, only 0dB~-codB are available)

Select address 30 (hex)

Gain & ATT MSB Mixing Gain / Attenuation LSB
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0
Prohibition 0 0 0 0 O O 0 1
0 1 1 1 1 0 0 0
7dB 0 1 1 1 1 0 0 1
6dB 0 1 1 1 1 0 1 0
5dB 0 1 1 1 1 0 1 1
-77dB 1 1 0 0 1 1 0 1
-78dB 1 1 0 0 1 1 1 0
-79dB 1 1 0 0 1 1 1 1
1 1 0 1 0 0 0 0
Prohibition : : : : : : : :
1 1 1 1 1 1 1 0
MIX OFF 1 1 1 1 1 1 1
(Available only BD37533FV, BD37534FV)
[—1: Initial condition
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Select address 41 (hex)

Q factor MSB Bass Q factor LSB
D7 D6 D5 | D4 D3 D2 D1 DO
0.5 0 0
1.0 0 1
15 0 0 Bass fo 0 0 1 0
2.0 1 1
fo MSB Bass fo LSB
D7 D6 D5 D4 D3 D2 D1 | DO
60Hz 0 0
80Hz 0 1 Bass
100Hz 0 0 1 0 0 0 Q factor
120Hz 1 1
Select address 44 (hex)
0 factor MSB Middle Q factor LSB
D7 D6 D5 | D4 D3 D2 D1 DO
0.75 0 0
1.0 . 0 1
195 0 0 Middle fo 0 0 1 0
1.5 1 1
fo MSB Middle fo LSB
D7 D6 D5 D4 D3 D2 D1 | DO
500Hz 0 0
1kHz 0 1 Middle
1. bkHz 0 0 1 0 0 0 Q factor
2. 5kHz 1 1
Select address 47 (hex)
Q factor MSB Treble Q factor LSB
D7 D6 D5 | D4 D3 D2 D1 DO
0.75 0
15 0 0 Treble fo 0 0 0 i
fo MSB Treble fo LSB
D7 D6 D5 D4 D3 D2 D1 DO
7. 5kHz 0 0
10kHz 0 1 Treble
12. 5kHz 0 0 1 0 0 0 0 Q factor
15kHz 1 1
[ : Initial condition
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Select address 51, 54, 57 (hex)

Gain MSB Bass/Middle/Treble Gain LSB
D7 D6 D5 D4 D3 D2 D1 DO
0dB 0 0 0 0 0
1dB 0 0 0 0 1
2dB 0 0 0 1 0
3dB 0 0 0 1 1
4dB 0 0 1 0 0
5dB 0 0 1 0 1
6dB 0 0 1 1 0
7dB 0 0 1 1 1
8dB 0 1 0 0 0
9dB 0 1 0 0 1
10dB Bass/ 0 1 0 1 0
11dB Middle/ 0 1 0 1 1
12dB Treble 0 0 0 1 1 0 0
13dB Boost 0 1 1 0 1
14dB /out 0 1 1 1 0
15dB 0 1 1 1 1
16dB 1 0 0 0 0
17dB 1 0 0 0 1
18dB 1 0 0 1 0
19dB 1 0 0 1 1
20dB 1 0 1 0 0
1 0 1 0 1
Prohibition i i 1 1 0
1 1 1 1 1
Mode MSB Bass/Middle/Treble Boost,/Cut LSB
D7 D6 D5 D4 | D3 | D2 [ D1 | DO

Boost 0 0 0 Bass/Middle/Treble Gain

Cut 1

1 : Initial condition
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Select address 75 (hex)

Mode MSB Loudness Hicut LSB
D7 D6 D5 D4 | D3 | D2 [ D1 | DO
Hicut1 0 0
::23% 0 ? 2) Loudness Gain
Hicut4 1 1
Gai MSB Loudness Gain LSB
ain D7 D6 | D5 D4 D3 D2 D1 DO
0dB 0 0 0 0 0
1dB 0 0 0 0 1
2dB 0 0 0 1 0
3dB 0 0 0 1 1
4dB 0 0 1 0 0
5dB 0 0 1 0 1
6dB 0 0 1 1 0
7dB 0 0 1 1 1
8dB 0 1 0 0 0
9dB 0 1 0 0 1
10dB 0 1 0 1 0
1;32 0 Loudness Hicut 8 : (1) (1) (1)
13dB 0 1 1 0 1
14dB 0 1 1 1 0
15dB 0 1 1 1 1
16dB 1 0 0 0 0
17dB 1 0 0 0 1
18dB 1 0 0 1 0
19dB 1 0 0 1 1
20dB 1 0 1 0 0
1 0 1 0 1
Prohibition : : : : :
1 1 1 1 1

1 : Initial condition

(6) About power on reset
At on of supply voltage circuit made initialization inside IC is built-in. Please send data to al| address
as initial data at supply voltage on. And please supply mute at set side until this initial data is sent.

Limit i L
| tem Symbo - Unit Condition
Min. Typ. Max.
Rise time of VCC Trise 33 — - usec VCC rise time from OV to 5V
VCG voltage of release Vpor _ 41 _ v
power on reset

(7)) About external compulsory mute terminal

Mute is possible forcibly than the outside after input again department, by the setting of the MUTE terminal.

Mute Voltage Condition Mode
GND~1.0V MUTE ON
2. 3V~\V(CC MUTE OFF

Establish the voltage of MUTE in the condition to have been defined.
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BD37531FV,BD37532FV,BD37533FV,BD37534FV

Volume / Fader volume / Mixing attenuation of the details

m]01010]01010]01010]010.|0.|0.|010]01010]01010]01011
Slel—|—lolo—|—|lo|lo|—|—|o|lo|—|—|o|lo|—|—|olo|—|—|olo|—|—|o|o|—|—|o|lo|—|—|o|o|—|—|o|o|—|—|o|o|—|—|—
Nlolo|lo|—|—|—|—|o|o|o|lo|—|—|—|—|o|lo|o|o|—|—|—|—|c|o|e|o|—|—|—|—|o|o|lo|o|—|—|—|—|o|o|o|o|—|—|—|—|—

D3

D4

D5

D6

D7

@ 2zgigsIgi2iIizIdIITIRIITIRIZIRIsIveIziIsInIs2IglsIRIgITIsigIsIgIglez e T ie|e ||| 8
Bl |o (oo @S <t (ST TS0 |10 |10 LD 16 |1 |1 [LO (L6 |1 | D [© [© |© |© [© [© |© | [© [~ |~ P~ M= = |~ |~ [~ = |’
N2 1 A T T T T A A A
Ql—lo|—|ol—|lo|—|o|—lo|—|o|—|o|—lc|—|o|—|o|—|lo|—|o|—|o|—|o|—|o|—|c|—|o|—|o|—|o|—|o|—|o|—|o|—|o|—|o

D1

D2

Rlolo|o|o|elo|o|—|—|—|—|—|—|—|— o|lolo|lo|o|lo|o|o|—|—|—|—|—|—|—]|— olo|lo|lo|o|lo|lo|o|—|—|—|—|—|—|—|— o
e e e R R e R e R R R e e P o|lo|lo|lo|o|lo|o|o|lo|o|o|o|o|o|lo|lo|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|— o
Rl—=|=|—= = === == |=|=|—|— ololo|lo|o|lo|o|o|lo|o|o|o|o|jo|lo|o|o|o|o|lo|o|o|o|o|o|lo|o|lo|o|o|lo|o|—
Ll=l=|==|=|= == === |=|=|=|— ololo|lo|o|lo|o|o|lo|o|o|o|o|o|o|o|o|o|o|lo|o|o|o|o|o|lo|o|lo|o|o|lo|o|o
Slolo|lo|lololo|o|o|o|olo|o|o|o|o|—|—|—|—|—|—|—|—|—|—|—|—|—|—~|—|—|—|—|—|—|—|— |~ |~ |—|—|—|—|—|—|—|—|—

(dB)

——|—|—|—|—

+8
+7
+6
+5
+4
+3
+2
+1

1

1

1

1

2
-21
=22
-23
-24
-25
-26
=21
-28
-29
-30
-31

-32
About BD37531FV, Fader Volume only 0dB~-codB are available.

range is +/dB~-codB.

Mixing is available only BD37533FV, BD37534FV. Adjustable

. Initial condition
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BD37531FV,BD37532FV,BD37533FV,BD37534FV Technical Note

About Level meter (available only BD37534FV)

(1) The operation of circuit
Level meter is a function which gives DC voltage proportional to the size of signal of sound. It detects
the peak level of signal and keeps the peak level, so that it is possible to monitor the size of signal by
resetting DC voltage kept with suitable interval.

(2) The way to reset level meter output
Please send reset data through 12C BUS
When reset output of level meter : Send D6 = “ 1 “ of select address 02 (hex).
When cancel of output reset of level meter (HOLD):-- — Send D6 = “ 0 “ of select address 02 (hex).

(8) The settings about period of reset
Peak hold operation will start after HOLD data is transmitted. Set the WAIT time after HOLD data transmission
according to the frequency bandwidth detected.
WAIT time must be set to a minimum of one cycle over the detected frequency bandwidth.
Ex) Detected frequency bandwidth is above 40Hz, [40Hz = 25ms = WAIT timel

Transmission Example by 1%C BUS

(RESET) (HOLD)

I’CBUS  [so$]o2 Fa0 Flso o2 Floo

RESET HOLD Wait time
START L START ~ _(25msec) >
LOUT[V] Xfin=40Hz
A
detect ;t
www.rohm.com
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@Application circuit

FIL GND SDA SCL VCC OUTF1 OUTF2 OUTR1 OUTR2 OUTS1 OUTS2 MUTE
0.1u

TEST3 TEST2

VCC/2 GND
12C BUS LOGIC g_‘ {/
I—I 29 <|?<P

B Fader
Gain:0dB~-79dB/1dB step
Y no pop noise

M Loudness
Gain:20dB~0dB/1dB step

Y no pop noise I_ J
L B

dape
Jape4
dspe
dape
¥dspe4

+f0=250/400/800Hz
~Hicut1/2/3/4
M 3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step
Y no pop noise
*Bass:f0=60/80/100/120Hz

Q=0.5/1.0/15/2.0 * Loud
-Meddle:f0=500/1k/1.5k/2.5kHz oudness
Q=0.75/1/1.25/1.5 | |
=Treble :f0=7.5k/10k/12.5k/15kHz

Q=0.75/1.25 * 3 Band P-EQ

IVqumé : (Tone control)
Gain:+15dB~-79dB/1dB step
Y no pop noise % Volume/Mute |

M Input Gain
Gain:+20dB~0dB/1dB step

Y no pop noise
% Input Gain

Input selector (3 single—end and 2 stereo ISO) |

I I
GND GND GND GND
ISO amp | |ISO amp ISO amp ISO amp

100k 100k 100k 100k 100k 100k 250k 250k 250k 250k 250k 250k 250k
> WD FWD> > >

1 2 3 4 5 6 7 8 9 10 11 12 13 14
TEST1
224 T-M Tz.zu 224 T.zu Tz,zu 224 Tou 224 T.zu Tou 10u T.zu
L ] L ] L ] L ] L ]
Singlel Single2 Single3 GND Isolation1 or Full Differential or
L ! L | Single4 Singleb, Single6
GND Isolation2 GND Isolation3 i
Unit
X About single input 1~3, it is possible to change X About GND Isolation1 and Full Differential, it is possible R:[Q]
from single input to GND Isolation input 2,3. to change from differential input to single input 4~6. C:[F]

Fig. 28 BD37531FV

Notes on wiring

(D Please connect the decoup!ing capacitor of a power supply in the shortest distance as much as possible to GND.

@ Lines of GND shall be one-point connected.
@ Wiring pattern of Digital shall be away from that of analog unit and cross-talk shall not be acceptable.

@ Lines of SCL and SDA of 12C BUS shall not be parallel if possible.
The lines shall be shielded, if they are adjacent to each other.

® Lines of analog input shall not be parallel if possible. The lines shall be shielded, if they are adjacent
to each other.

® About TEST pin(14,16,17pin), please use with OPEN.
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FIL GND SDA SCL VCC OUTF1 OUTF2 OUTR1 OUTR2 OUTS1 OUTS2 MUTE
0.1y

VCG/2  GND
12C BUS LOGIC 09’\:
]

M Fader
Gain:+15dB~-79dB/1dB step
% no pop noise

HLPF
fc=55/85/120/160Hz

M Loudness
Gain:20dB~0dB/1dB step .l:I—J

ydapey
ydopey
dspe4
y.dope
y.dope

% no pop noise
+f0=250/400/800Hz

-Hicut1/2/3/4 LPF
M 3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step
% no pop noise
*Bass:f0=60/80/100/120Hz
Q=0.5/1.0/15/2.0 rilkerdisse
*Meddle:f0=500/1k/1.5k/2.5kHz | |
Q=0.75/1/1.25/1.5
- Treble : f0=7.5k/10k/12.5k/15kHz ’2‘%5:2‘(‘)5;5‘)3
Q=0.75/1.25
HVolume
Gain:+15dB~-79dB/1dB step % Volume/Mute |
Y no pop noise
M Input Gain
Gain:+20dB~0dB/1dB step
% no pop noise % Input Gain
Input selector (3 single—end and 2 stereo ISO) |
GlllD GI\IID GlllD GlllD
ISO amp | |ISO amp | ISO amp | ISO amp |

100k 100k 100k 100k 100k 100k 250k 250k 250k 250k 250k 250k 250k
D> 1w+ D> 1w D> >

1 2 3 4 5 6 7 8 9 10 11 12 13 14
TEST1
T-Z# 224 2241 T.Zu T.Zu 221 2241 TOH 224 221 Tou Tou 221
L ] L ] L ] L ] L ]
Singlel Single2 Single3 GND Isolation1 or Full Differential or Uni
L 1L ! Single4 Single5, Single6 nit
GND Isolation2 GND Isolation3 R: [Q]
S About single input 1~3, it is possible to change 3 About GND Isolation1 and Full Differential, it is possible C:IA
from single input to GND Isolation input 2,3. to change from differential input to single input 4~6.

Fig. 29 BD37532FV

Notes on wiring

(D Please connect the decoup!ing capacitor of a power supply in the shortest distance as much as possible to GND.

@ Lines of GND shall be one-point connected.
@ Wiring pattern of Digital shall be away from that of analog unit and cross-talk shall not be acceptable.

@ Lines of SCL and SDA of 12C BUS shall not be parallel if possible.
The lines shall be shielded, if they are adjacent to each other.

® Lines of analog input shall not be parallel if possible. The lines shall be shielded,
to each other.

® About TEST pin(14,15,16pin), please use with OPEN.

if they are adjacent
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Technical Note

VCC

SCL
10u

GND SDA

0.1u

OUTF1 OUTF2 OUTR1

OUTR2 OUTS1

ouTs2

TEST1

MUTE

23 22 21 20 19
VCC/2 GND
12C BUS LOGIC ‘S)_‘
e s o] et
(_|_),_j
HMFader @ |
Gain:+15dB~-79dB/1dB step
% no pop noise o o o o o >
mLPF & & & 5 g 3
fc=55/85/120/160Hz * * * »* * *
M Loudness
Gain:20dB~0dB/1dB step
Y no pop noise
-f0=250/400/800Hz
“Hicut1/2/3/4 LPF
M 3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step ,_>®4_,
% no pop noise
*Bass:f0=60/80/100/120Hz *Loud
Q=0.5/1.0/15/2.0 oudness
*Meddle:f0=500/1k/1.5k/2.5kHz | |
Q=0.75/1/1.25/1.5
- Treble : f0=7.5k/10k/12.5k/15kHz *{ﬁﬁ:’;ﬂﬁfﬁ
Q=0.75/1.25
HVolume
Gain:+15dB~-79dB/1dB step % Volume/Mute |
% no pop noise
M Input Gain
Gain:+20dB~0dB/1dB step
% no pop noise % Input Gain
Input selector (3 single—end and 2 stereo ISO) |
I I I I
GND GND GND GND
ISO amp | [ISO amp ISO amp ISO amp
100k 100k 100k 100k 100k 100k 250k 250k 250k 250k 250k 250k 250k
D> WD D> > >
6 7 8 9 10 11 12 13 14

IT.zu T.quIT_M T.quIT.zu TZ:‘ITM TOu T.quIT.zu Tou Tﬂu Tzlu T

22u
MIN

Single2

Single1

GND Isolationt1 or
! Single4

Single3

GND Isolation2

M About single input 1~3, it is possible to change
from single input to GND Isolation input 2,3.

Notes on wiring

GND Isolation3

Fig. 30 BD37533FV

Full Differential or
Singleb, Single6

S About GND Isolation1 and Full Differential, it is possible

to change from differential input to single input 4~6.

Unit
R:[Q]
C:[F]

@ Please connect the decoupling capacitor of a power supply in the shortest distance as much as possible to GND.

@ Lines of GND shall be one-point connected.
@ Wiring pattern of Digital shall be away from that of analog unit and cross-talk shall not be acceptable.

@ Lines of SCL and SDA of 1%C BUS shall not be parallel if possible.

The lines shall be shielded,

to each other.

® About TEST pin(16,17pin), please use with OPEN.

if they are adjacent to each other.
® Lines of analog input shall not be parallel if possible. The lines shall be shielded,

if they are adjacent
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© 2010 ROHM Cao., Ltd. All rights reserved.

30/37

2010.03 - Rev.A



BD37531FV,BD37532FV,BD37533FV,BD37534FV Technical Note

OUTF1 OUTF2 OUTR1 OUTR2 OUTS1 OUTS2 LOUT LRST MUTE

fiiiﬂf% Efite
AARARR

VCC/Z GND
I2C BUS LOGIC Yo—e—d
L___________J °? T?

o
M Fader (‘p_l |
Gain:+15dB~-79dB/1dB step
% no pop noise o o o o o >
WLPF 2 (e (e (e & 3
fc=55/85/120/160Hz * [ * || * || * * *
M Loudness
Gain:20dB~0dB/1dB step |_ ]
Yno pop noise
+f0=250/400/800Hz
“Hicut1/2/3/4 LPF
M3 Band P-EQ (Tone control)
Gain:+20dB~-20dB/1dB step ,_><_b<_
% no pop noise
*Bass :f0=60/80/100/120Hz
Q=0.5/1.0/15/2.0 rileuliog
*Meddle:f0=500/1k/1.5k/2.5kHz | |
Q=0.75/1/1.25/15
- Treble : f0=7.5k/10k/12.5k/15kHz ’(\'T?;E:';‘i :;5?
Q=0.75/1.25
HVolume
Gain:+15dB~-79dB/1dB step % Volume/Mute |
Yno pop noise
HMInput Gain Level meter
Gain:+20dB~0dB/1dB step
%no pop noise % Input Gain
Input selector (3 single—end and 2 stereo ISO) |
GlllD GlllD GND GlllD
ISO amp| ISO amp| | ISO amp | ISO amp |
100k 100k 100k 100k 100k 100k 250k 250k 250k 250k 250k 250k 250k
W > WD WD WD WD D> —wwD>

1 2 3 4 5 6 7 8 % !10! !11! !12! !13! %

T T T T T T
Unit

R:[Q]

3 About GND Isolation1 and Full Differential, it is possible
C:[F]

to change from differential input to single input 4~6.

X About single input 1~3, it is possible to change
from single input to GND Isolation input 2,3.

Fig. 31 BD37534FV

Notes on wiring
@ Please connect the decoupling capacitor of a power supply in the shortest distance as much as possible to GND.

@ Lines of GND shall be one-point connected.
@ Wiring pattern of Digital shall be away from that of analog unit and cross-talk shall not be acceptable.

@ Lines of SCL and SDA of 1%C BUS shall not be parallel if possible.
The lines shall be shielded, if they are adjacent to each other.
® Lines of analog input shall not be parallel if possible. The lines shall be shielded,

to each other.

if they are adjacent
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@ Interfaces

Ter’\r‘nol.nal Te’zr:rilzal Tveorlnltlan:el Equivalent Circuit Terminal Description
Vee A terminal for signal input.
: Al & _[ The input impedance is 100k Q (typ).
2 A2 v
DY
100k
5 C1
6 C2 l ﬁi
th .
Vee Input terminal available to
DP1 O—v » single/Differential mode.
DN v The input impedance is 250k Q (typ).
DP2
10 EP1 4.25
" EN1 250K
12 EN2 ﬁ‘g
13 EP2 GND
O—e
A terminal for external compulsory mute.
|f terminal voltage is High level, the
mute is off. And if the terminal voltage
is Low level, the mute is on.
15 MUTE —
Voo A terminal for fader and Subwoofer output.
18 0UTS?2 y
19 OUTST
20 OUTR2 495
21 OUTR1
22 OUTF2
23 OUTF1 GND y
O—s ¢
A terminal for level meter output
e (BD37534FV)
i i Output impedance is 10kQ (typ).
17 Lout 0~3.3
10k
GND
o

The figure in the pin explanation and input/output equivalent circuit is reference value, it doesn’t guarantee the value.
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Technical Note

Terminal | Terminal | Terminal , . . . L
No. Name Vol tage Equivalent Circuit Terminal Description
Power supply terminal.
24 VGG 8.5
Vee A terminal for clock input of [%C BUS
o T communication.
v
25 SCL -
1.65V
GND
O . !
Vee A terminal for data input of 1%C BUS
O communication.
N
26 SDA —
l_ 1.65V
GND
O—e—es !
Ground terminal.
27 GND 0
Vee Voltage for reference bias of analog
signal system. The simple precharge
circuit and simple discharge circuit for
an external capacitor are built in.
28 FIL 4.25
GND
O—e
Vee A terminal for signal input
» (BD37533FV, BD37534FV)
V The input impedance is 27k Q (typ).
14 MIN 4.25
27k
GND
O—e
TEST terminal
14 (BD37531FV, BD37532FV, BD37533FV)
16 TEST - About BD37531FV and BD37532FV,
17 14,16, 17pin are TEST Pin.
About BD37533FV, 16, 17pin are TEST Pin.

The figure in the pin explanation and input/output equivalent circuit is reference value, it doesn’t guarantee the value.
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@®Notes for use

1. Absolute maximum rating voltage

When it impressed the voltage on VCC more than the absolute maximum rating voltage, circuit currents increase
rapidly, and there is absolutely a case to reach characteristic deterioration and destruction of a device
In particular in a serge examination of a set, when it is expected the impressing serge at VCC terminal (24pin),

please do not impress the large and over the absolute maximum rating voltage (including a operating voltage
+ serge ingredient (around 14V))

2. About a signal input part

1) About constant set up of input coupling capacitor

In the signal input terminal, the constant setting of input coupling capacitor C(F) be sufficient input
impedance R, (R) inside IC and please decide. The first HPF characteristic of RC is composed

G (dB]
C [F)
—o—1—F
+ RIN -
(Q)
_ LL
INPUT f (Hz)
2
A = (2 7t fCRIN) :
1+ (2 7t fCRIN)

2) About the input selector SHORT

SHORT mode is the command which makes switch Sy =ON an input selector part and input impedance RIN of all
terminals, and makes resistance small. Switch Sy, is OFF when not choosing a SHORT command

A constant time becomes small at the time of this command twisting to the resistance inside the capacitor
connected outside and LS|. The charge time of a capacitor becomes short. Since SHORT mode turns ON the switch
of Sy and makes it low impedance, please use it at the time of a non-signal.

3. About Mute terminal (15pin) when power supply is off

Any voltage shall not be supplied to Mute terminal (15pin) when power-supply is off

Please insert a resistor (about 2. 2kQ@) to Mute terminal in series, if voltage is supplied to mute terminal
in case. (Please refer Application Circuit Diagram.)

4. About TEST Pin

About TEST Pin, please use with OPEN

About BD37531FV and BD37532FV, 14,16, 17pin are TEST Pin. About BD37533FV, 16, 17pin are TEST Pin
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5. About Mixing (BD3753FV, BD37534FV)

= About specification of Fader —oo at Mixing ON.

Mixed signal is added to Main signal after Fader Gain(+15~-79dB) |ike the following figure. When Fader is made
a set up in —oo, the signal after a Mixing signal is added is done with MUTE. Because the —co circuit of Fader
is in the step after the addition circuit.

OUTF
< Fader >
~ca
+—
< Fader > < MIX >
+15 ~ -79dB +7 ~ -79dB

Fig. 32 About Front Fader and Mixing

- About advanced switching of Mixing Gain/ATT
When advanced switching of Mixing Gain/ATT works, Mixing becomes the switching movement that it passed through
state of Mixing OFF like B (A present setup of Mixing Gain/ATT — Mixing OFF — A target setup of Mixing

Gain/ATT).
CHI=IV | CH2=5v 7 : T Sms/div CHI=IV | CH2=5V | ; T Ems7div
Ac 11 pc 101 3 y £ ac 11 DC 101 ¢ : :
3 E : £ MORM:200kS /5 2 ; 3 5 NORM:200KS /5
n| £
ir ; ; i : i : ar ] ] i : : :
Giatias S LOSETIERR FRGE ‘. SR SRR At MDE 0dB — —6idB ..
OUTF i : : : 7&@“ Od.B e : : : i :

S
- B

M.D{.[IdB J MIX OFF 1“]}( —GdB

2 I S S

P ;
Fader 0dB|

Fader —6dB
[coter —oas] A B
Fader Gain/ATT 0dB — -6dB advanced switching Mixing Gain/ATT 0dB — —6dB advanced switching

Fig. 33 Advanced switching movement when Mixing Gain/ATT is changed
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@®Thermal Derating Curve

About the thermal design by the IC
Characteristics of an IC have a great deal to do with the temperature at which it is used, and exceeding absolute
maximum ratings may degrade and destroy elements. Careful consideration must be given to the heat of the IC from the
two standpoints of immediate damage and long-term reliability of operation.

Reference data

Measurement condition: ROHM Standard board
; board Size : 70 x 70 x 1. 6 (i)
= material : A FR4 grass epoxy board
1.063W o .
- b or less of copper foil area)
& 10 ¢ :
C 1
o |
+ |
o |
2 : fja=117.6°C/W
w 1
7] ' .
S 05 | !
(- : \\
[<b] | ~
; 1 \\
o ' AN
o ' N
!
1 \\
0.0 ] ] ] ] ] hN|
85
0 25 50 75 100 125 150

Ambient Temperature Ta (°C)

Fig.34 Temperature Derating Curve

Note) Values are actual measurements and are not guaranteed.

Power dissipation values vary according to the board on which the IC is mounted.
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@® Ordering part number

B | D 317153 |1 F|V]|-|E]|?2
T | 1 R
Part No. Part No. Package Packaging and forming specification
37531 FV : SSOP-B28 E2: Embossed tape and reel
37532
37533
37534
SSOP-B28
10200 <Tape and Reel information>
(MAX 10.35 include BURR) Tape Embossed carrier tape
28 15 tit, 2000
NEIEIELTEIEY Quantly P
~ O Direction E2
a3 3 of feed The direction is the 1pin of product is at the upper left when you hold
Lf © o ( reel on the left hand and you pull out the tape on the right hand )
" 0 O 3
+  BOOBEEHEEOGEER Y l A
' “ 5201 O O OO O O O O O O O O O O O O
P Al AL B AL A A AL B
0.65
0.22+0.1 \ ! 1pin Direction of feed \
(Unit : mm) Reel #Order quantity needs to be multiple of the minimum quantity.
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Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein
illustrate the standard usage and operations of the Products. The peripheral conditions must
be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document.
However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or
implicitly, any license to use or exercise intellectual property or other rights held by ROHM and
other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the
use of such technical information.

The Products specified in this document are intended to be used with general-use electronic
equipment or devices (such as audio visual equipment, office-automation equipment, commu-
nication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard
against the possibility of physical injury, fire or any other damage caused in the event of the
failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM
shall bear no responsibility whatsoever for your use of any Product outside of the prescribed
scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or
system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical
instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-
controller or other safety device). ROHM shall bear no responsibility in any way for use of any
of the Products for the above special purposes. If a Product is intended to be used for any
such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/

www.rohm.com

© 2010 ROHM Co., Ltd. All rights reserved. R1010A
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O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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