Audio ICs

The BH3532FS is a digital potentiometer designed for use in audio devices. Its built-in 22Q resistance systems can

be used to set the data from the microcomputer in 256 steps.

@Applications

Volume of recording and playing

@Features

1) Resistance can be setto any of 256 steps using

digital codes (serial data).

@Block diagram

Audio degital potentiometers
BH3532FS

2} Two built-in channels (Lch, Rch)
3) SS0P-A20 package
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Audio ICs BH3532FS
.,

@Absolute maximum ratings (Ta = 25C)

Parameter Symbol Lirits Unit
Supply voltage Veo 7 A
Power dissipation Pd 600* mw
Operating temperature Topr —25~75 T
Storage temperature Tstg —55~125 c

% When usad with Ta at greater than 25 'C moderate the power by 6 mW for every 1°C above 25 C.

@Recommended operating conditions (Ta = 25C)

Parameter Symbol Min. Typ. Manx. Unit
Supply voltage Voo 3 - 5.5 v
@Pin description
Pin No.| Pin Name Function Pin No,| Pin Name Function
1 GND GND 11 DIN Serial data input pin
2 NG NCpin 12 DOUT Serial data output pin
3 NC NCpin 13 NC NCpin
4 H1 Ch 1 high position resistance pin 14 LO Ch 0 low position resistance pin
5 L1 Ch 1 low position resistance pin 15 HO Ch 0 high position resistance pin
6 W1 Pin for ch 1 wiper 16 Wo Pin for Ch 0 wiper
7 NC NCpin 17 NC NCpin
8 EN Overwrite authorization input pin 18 NC NCpin
9 CLK Clock input pin 19 NC NCpin
10 GND GND 20 Voo Voo

Note 1: Do not connect anything to the NC pin.

@!nput/output circuit
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Audio ICs BH3532FS
#

®Electrical characteristics (Unless otherwise specified, Ta = 25, Vee = 3.5V)

Parameter Symbol Min. Typ. Max. Unit Conditions
< DC characteristics >
Quiescent current la 50 100 150 HA
Input leakage current It —1.0 — 1.0 KA *1
H input voltage i 3.0 — - A
L input voltage I — - 0.5 A
H output voltage lon 3.0 - - \ lon=—100 u A
L output voltage lou - - 0.5 \ loo=100 1 A
Total resistance Ar 17.6 22 26.4 kQ
Wiper resistance Rw 0.4 0.8 1.6 kG lop=500 u A
< AG characteristics >
Clock frequency FeoLk — - 1 MHz
Clock pulse width Tw 500 — - nS
Data setup time Tsu 300 - - nS
Data hold time T 100 - - ns
Transmission lag time Totn — — 500
CLK—DOUT Tor - — | s00 | "
Transmission lag time Tow 500} - -
EN—CLK Ten 500 — — nS

ONot deslgned for radiation resistence

%1 CLK Input and EN Input are pulled down when internal resistance is 17 [{*X

*2 Vpp=3.5V

*3  Input capacity (reference value): 5 pF (max.) Output capacity (reference value): 7 pF {max.}

@Measurement CITCUI The command during the Rw
VoD T © Ts00xa maasurement is 00+,
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Audio ICs BH3532FS

@Circuit operation

The BH3532FS has two 22k Q variable resistance sys- Input data is effective when the EN terminal is setto
tems which can be set in 256 steps (86Q intervals). “H", and is put on hold when the EN terminal is set to
Resistance can be set in 256 steps using the MSB first “L", Also, the reading of the data is performed when
8-bit data. ‘CLK rises.

Input data is 17-bit serial data. The first bit is always When input data is effective, the previous output data
"L". The next eight bits set the resistance for wiper 1. is output serially to the DOUT terminal.

The last eight bits set the resistance for wiper 0. See the figures below for more details.

Ve
N N
CLK

DIN m BIT2 £ BIT3 X BIT4 X BIT5 X\ ix X X

BIT15 A BAT16
Wipar 0 and wiper 1 ({Previous value) / / X {New value}

Fig. 2 Timing, figure 1

EN

CLK

DIN S

DoOuUT ;

Fig. 3 Timing, figure 2
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Audio ICs

BH3532FS

@CElectrical characteristic curve
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SUPPLY VOLTAGE : Vpp (V)

@External dimensicns (Unit: mm)
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in pan, is
permitted,

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. i, by ény chance, a detect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, Including, but not limited toc application circuit diagrams, information, and
various ¢lata, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absoclutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer’s right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The preducts in this manual are not of radiation resistant design.

The products listed in this catalogue are designed o be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation squipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, asrospace machinery, nuclear-reactor contrcllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

- Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




Audio ICs

Sound control IC
BH3852S / BH3852FS

The BH3852S and BH3B52FS are signal processing ICs designed for volume and tone contrel in CD radic cassettes
and other audio products. They can be used without a microcomputer because they use DC current for control.

@Applications
CD radio cassettes, micro components, car stereos,

televisions

®Features

1) Can control volume (main volume) and tone (bass, 3) Input amp can be used for gain adjustment, and
treble). matrix surround yields powerful sound.

2) Volume is produced by a low-distortion, low-noise
VCA, is controlled with DC current, and, due to an
internal refarence voltage with temperature com-
pensation, can control two channels with a single
variable resistor.

@Block diagram
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Audio ICs

@Absolute maximum ratings (Ta = 25C)

BH3852S / BH3852FS

Parameter Symbol Limits Unit
Supply voltage Vee 10.0 v
BH33525 1050*1
‘Fﬂ"z::raﬁm BH3852FS Fd 80D *2 W
Operating temperature Topr —40~+85 c
Storage temperature Tsig —55~+125 T
% 1 Reduced by 10.5mW for each increase In Ta of 1°C over 25TC.
* 2 Reduced by BmW for each increase in Ta of 1°C over 25C.
@®@Recommended operating conditions
Parameter Symbol Min, Typ. Max. Unit
Supply voltage Vee 5.4 — 9.5 v
@Pin description
PinNo.| Pin Name Function Pin No.| Pin Name Function
i GND Ground 13 BC Bass control pin
2 N1 Ch1 volume input pin 14 1C Treble control pin
3 NF1 Port for adjustment of input AMP gain 15 vC Volume control pin
4 BYN1 Port for connection o ch 1 low-band filter 16 ouT2 Part for ch 2 volume output
5 BIN1 Port for connection to ch 1 low-band filter 17 T™VO2 Port for connection la ¢h 2 high-band filter
] BVO1 Port for connection to ¢h 1 low-band filter 18 TIN2 Port for cennection to ch 2 high-band filter
7 TiN1 Port for connection o ¢h 1 high-band filter 19 BvVO?2 Port for connection to ch 2 low-band filter
8 ™VO1 Port for connection to ¢h 1 high-band filter 20 BIN2 Port for connection to ch 2 low-band filter
9 ouTt Part for ch 1 volume output 1l BYN2 Port tor connection to ch 2 low-band filter
10 Vee Power supply port 22 NF2 Port for adjustment of input AMP gain
1 sC Surround centrol pin 23 IN2 Port for ch 2 volume input
12 VREF Standard voltage outpul pin 24 FILTER Filter pin
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Audio ICs

@Input/output circuit

BH3852S / BH3852FS

Symbol Pin no. | Pin voltage| Equivalent circuit Description
N1 opin 4.3V Maip volume !nput Pin.
IN2 23pin 4.3V Designed for input impedance of
47 KQ (Typ).
4.3V (BIAS) '
Vee
20k0 Pin 1 . . .
NF1 Spin 4.3V in for gdluslment of |nput amp gain.
NE2 22pin 4.3V * Approximately +6 dB with connection
| of 20 k2 resistance.
GND
Veo
85KQ
gx”; 241':;?” 22& L ii Pin for low band filter connection.
GND
S::; 250%?” :g¥ Pin tor low band filter connection.
4.3V (BIAS}
Voo
gxg; 169%?” :gg Crs Pin for low band filter connection.
GKD
Vee —4 Filter input pin.Filter input pin
% 20k designed to operate at approximately
) 1/2 Vce.Please install a capacitor of a
FILTER 24pin 40v bout 10 »F to the fier pin.
r 20KD Has built-in precharge and discharge
circuits.
GND
$:m; 178p;;?n igb{ Pin for high band filter connection.
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Audio ICs BH3852S / BH3852FS
@Input/output circuit
Symbol Pin ne. | Pin voltage Equivalent circuit Description
Voo
$¥g; 18.{?;% 233 Pin for high band filter connection.
¥
GND
Vee
3 Main votume output pin.
ouT1 9pin 4.0v
ouT2 16pin 4.0V O;K OUT1 is the volume output for CH1.
v OUT2 is the volume output for CH2,
GND —
SC 11pin VC: Volume pin
.EIEC 13pin TC: Treble pin
Vg :49.'” BC: Bass pin
Spin SC: Surround pin
Regulator output pin.
Voo Qutput requires capacitor for stopping
4 oscillation.Quiput pin has built-in precharge
. and discharge circuits, so there is no problem
Vrer 12pin 38y O;i when turned on or off, even with a
_ large capacitor.
Ny 4
VCC 10pin av Power supply voltage pin.
GND 1pin OV | GND pin. Connected to IC board.

Note: All figures for pin voltage assume a power supply voltage (VCC) of BY.
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Audio ICs ) BH3852S / BH3852FS

@¢Electrical characteristics {Unless otherwise specified, Ta = 25'C, Vo = 8V, f = 1kHz, BW = 20 ~ 20kHz,
VOL = Max., TONE = ALL FLAT, Ry = 600Q, R = 10kQ, INPUT_AMP_GAIN = 0dB}

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current lo 8 17 25 mA | Nosignal
Max. input vim 1.8 20 - vms | THD=1%, VOL=—20dB{ATT)
Max. output Vom 1.8 20 - vrms | THD=1%
Voltage gain Gv =30 | —1.0 1.0 dB | Vin=1¥rms
Max. aftenuation ATT 90 110 - dB | Vo=1Vrms
Cross talk Ver 57 67 - dB Vo=1Vrms, BPF=400Hz~30kHz

VBmax 12 15 18 a8 75Hz, Vin=100mVrms
VBmin —18 —15 —12 dB 75Hz, Vin=100mVrms
VTmax 12 15 18 dB 10kHz, Vin=100mVrms

Low-band control width

High-band control width

VTmin —18 =15 —12 dB 10kHz, Vin=100mVrms
Mute attenuation Vit 90 110 - dB | Vo=1¥rms *
Total Harmonic distortion THD - 0.03 0.1 % Yo=0.3Vrms, BPF=400Hz~30kHz
Output noise voltage Vrot - 25 35 #Vms | No signal VOL=MAX, Rg=0 *
Qutput noise voltage during full boost Vho2 - 73 113 | pVrms | No signal TONE=ALL MAX, VOL=MAX, Rg=0 *
Residual output noise voltage VYMno - 2 10 pVrms [ No signal VOL=—0, Rg=0 *
Standard power supply output voltage Vrer 3.54 3.84 4.41 v Irer=3mA
Standard power supply output current power lrer 3.0 10 - mA | VREF voltage drop of 0.1V or less
Channel balance Ges —20 0 2.0 dB | CH1 taken as the standard for measurements.
Volume aftenuation (-10 dB) ATTI0 | —126 | —106 | —B86 dB | Vw=00BV VC=0.665XVrer
VC port discharge current Ve - 0.2 0.4 uA | Pin 15 discharge current
TC port discharge current ITC - 0.2 0.4 #A | Pin 14th discharge current
BC port discharge current IBC - 0.2 0.4 #A | Pin 13th discharge current
SC port discharge current ISC - 0.2 04 pA | Pin 11th discharge current

¥ Items marked with an asterisk (*) were measured with the VP-9690A (displays mean detection and effective value},
produced by Matsushita Communication Industrial.

ONot designed for radiation resistence.
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Audio ICs : BH3852S / BH3852FS

®Measurement circuit
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Audio ICs : BH3852S / BH3852FS

@Application example
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Audio ICs BH3852S / BH3852FS
e ]

@Operation notes

1. Operating power supply voltage range
As long as the operating power supply vollage and
ambient temperature are kept within the specified
range, the basic circuits are guaranteed to func-
tion, but be sure to check the constants as well as
the element settings, voltage settings, and temper-
ature settings. Also, volume curves sometimes de-
part from target values when there is a combina-
tion of low temperature and reduced power.

2. Primary amp
* The input impedance is 47k Q.

N + Yo + A buffer it R and C1 are not present.
G * The gain can be set by R and the 20k Q.
* I internal BIAS Gvo = (R + 20k Q2)/R
G ne Note: Set Cz {input coupling) and Ci (used to set the
+ gain) depending on the frequency band used.
¢l

R

3.. Bass filter
0. F
olsa;‘ BVO
| R2 .
kQ ;
BIN G2 BVN 85 H
O { |—o :
R 0.088 uF + :
11,5k :
IC Internal BIAS ! : Frequency F: (Hz)
IC internal BIAS P
Commmmes A
P

* The BPF is composed of a multifeedback active filter.
fo can be varied according to the value ot C. ‘
(theoretical equation)

_ 1 1% e ] B -
=2 X{ RiReC1Ca ] Q%[ TRcice | - X (GG
G= Re w!| 14 Ci) Note: Filter gain is calculated using the equation on the left. Total output gain is
- Bk Q Ca the surm of the gain for each of the internal circuits.
{(When Ri=11.5kQ, R:=85kQ, Ci=C.=C)
5.1X10-6
=" Q=136 G=85

ROHM ‘ 477
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Audio ICs BH3852S / BH3852FS

4. Treble filter
H.P.F. depends on whal is attached

ca —3iB

0.01uF VO
@,
TIN I —_ 6dB|,“OCT
20k <
IC Intornal BIAS \
IC internal BIAS

« Cutoff frequency (fc1) for the bypass filter can be
changed using the attached Cs.

e
2r KCsX2kQ

The fc1 for the recommended constant is
approximately 8 kHz.

fe1==

- fe2 is determined by the band of the built-in amp.
fc2 is approximately 100 kHz.

Tone control is designed to yield a variation of
*15dB (Typ.) when the frequency to be boosted
or cut is at the peak or bottom of the filter frequen-
cy characteristic, so please take the frequency
characteristic into consideration in designing the
filter.

5. S8ignal level setting
The following figure represents the standard set-

ting for the BH3852FS.
+60B +15dB
=3 B o o
g £E @ E
N £ c o
: 2| | T
Max. signal lovel Max. signal lovel
+6dBvV +6dBY

¥ As indicated above, if the front volurne and rear
volume input level are set so as nol to exceed
+6dBV (2Vrms), the pre-amp gain setting can be
used to improve the S/N ratio.

100kHz  Fregquency f: (Hz)
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Audio ICs

(dBY)
+8

——l

e
L

-2
Inputlpvel =21

<Pre mmg Sumound 0 Frowt 1 Tone . i Roa
bl \ .

Max. signal love!  Maw, signal lavel
+6dB +6dB

6. Matrix surround

LO > O
(AL—%A)
X%
—_——t
wi
RO - —0
FA-zL)

@ The structure of the matrix surround is as shown in
the figure above. Use the equations shown in the
figure to calculate gain.

In-phase gain 0dB

Negative-phase gain 3.5dB

{Negative-phase gain only occurs when
input is carried out at. a single Ch.)

BH3852S / BH3852FS

The figure on the left is a level diagram.
Solid line: Input level during tone boost
Dotted line: Input level during tone cut

DG control

Itis recommended that DC control of the VC, TC,
BC, and SC pins be performed by voltage deliv-
ered in variable volume from the VREF pin {12th
pin). When using variable volume, take the dis-
charge current of each pin into account in deter-
mining its settings.

Note:The voltage range for DC control is 0 {V) to
Vaee(V). Be sure not to apply voltage greater than
Vrer(V) to any pin.

GND .

If several capacitors with good high-frequency
characteristics are connected in parallsl to the
12th-pin capacitor, the characteristics will be im-
proved with respect to static electricity noise. (Rec-
ommended - ceramic capacitors of 0.001 F to
0.1 uF)
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Audio ICs BH3852S / BH3852FS

e —

@Electrical characteristic curves
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Fig. 3 Quiescent curve vs. Fig.4 Harmonic distortion vs. input Fig. 5 Output gain vs. Frequency
9 - on 9 g
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@External dimensions (Unit: mm)
BH38525 BH3BE2FS
28303 _teotoe
24 13
" RRRRARAAAARAR
b o|
u [~} (=]
c < ﬁ t‘ [e)
i| 762 ~| %
& '
(=]

162 v __ UAGAWARHHEDE
|' W 1 12

i| 0.15+0.1

—L

|| |ostos o -5 2. R
1.778 ;| 5 ind

34402 385403
r i
(=3
w
i
o
+0.1
0.11

SDIP24 SSOP-AZ24

480 ROHM



Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted. '

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer’s right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellactual property rights or other propristary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation rasistant design.

The products listed in this catalogue are designed to be used with ordinary slectronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, asrespace machinery, nuclear-reactor controllers, fuel controllers, or oth-
or safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

- It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic matsrial (or labor) as determined by foreign
exchange or foreign trade control iaws.

- Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




Audio ICs

Sound control IC
BH3852S / BH3852FS

The BH3852S and BH3B52FS are signal processing ICs designed for volume and tone contrel in CD radic cassettes
and other audio products. They can be used without a microcomputer because they use DC current for control.

@Applications
CD radio cassettes, micro components, car stereos,

televisions

®Features

1) Can control volume (main volume) and tone (bass, 3) Input amp can be used for gain adjustment, and
treble). matrix surround yields powerful sound.

2) Volume is produced by a low-distortion, low-noise
VCA, is controlled with DC current, and, due to an
internal refarence voltage with temperature com-
pensation, can control two channels with a single
variable resistor.

@Block diagram
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Audio ICs

@Absolute maximum ratings (Ta = 25C)

BH3852S / BH3852FS

Parameter Symbol Limits Unit
Supply voltage Vee 10.0 v
BH33525 1050*1
‘Fﬂ"z::raﬁm BH3852FS Fd 80D *2 W
Operating temperature Topr —40~+85 c
Storage temperature Tsig —55~+125 T
% 1 Reduced by 10.5mW for each increase In Ta of 1°C over 25TC.
* 2 Reduced by BmW for each increase in Ta of 1°C over 25C.
@®@Recommended operating conditions
Parameter Symbol Min, Typ. Max. Unit
Supply voltage Vee 5.4 — 9.5 v
@Pin description
PinNo.| Pin Name Function Pin No.| Pin Name Function
i GND Ground 13 BC Bass control pin
2 N1 Ch1 volume input pin 14 1C Treble control pin
3 NF1 Port for adjustment of input AMP gain 15 vC Volume control pin
4 BYN1 Port for connection o ch 1 low-band filter 16 ouT2 Part for ch 2 volume output
5 BIN1 Port for connection to ch 1 low-band filter 17 T™VO2 Port for connection la ¢h 2 high-band filter
] BVO1 Port for connection to ¢h 1 low-band filter 18 TIN2 Port for cennection to ch 2 high-band filter
7 TiN1 Port for connection o ¢h 1 high-band filter 19 BvVO?2 Port for connection to ch 2 low-band filter
8 ™VO1 Port for connection to ¢h 1 high-band filter 20 BIN2 Port for connection to ch 2 low-band filter
9 ouTt Part for ch 1 volume output 1l BYN2 Port tor connection to ch 2 low-band filter
10 Vee Power supply port 22 NF2 Port for adjustment of input AMP gain
1 sC Surround centrol pin 23 IN2 Port for ch 2 volume input
12 VREF Standard voltage outpul pin 24 FILTER Filter pin
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Audio ICs

@Input/output circuit

BH3852S / BH3852FS

Symbol Pin no. | Pin voltage| Equivalent circuit Description
N1 opin 4.3V Maip volume !nput Pin.
IN2 23pin 4.3V Designed for input impedance of
47 KQ (Typ).
4.3V (BIAS) '
Vee
20k0 Pin 1 . . .
NF1 Spin 4.3V in for gdluslment of |nput amp gain.
NE2 22pin 4.3V * Approximately +6 dB with connection
| of 20 k2 resistance.
GND
Veo
85KQ
gx”; 241':;?” 22& L ii Pin for low band filter connection.
GND
S::; 250%?” :g¥ Pin tor low band filter connection.
4.3V (BIAS}
Voo
gxg; 169%?” :gg Crs Pin for low band filter connection.
GKD
Vee —4 Filter input pin.Filter input pin
% 20k designed to operate at approximately
) 1/2 Vce.Please install a capacitor of a
FILTER 24pin 40v bout 10 »F to the fier pin.
r 20KD Has built-in precharge and discharge
circuits.
GND
$:m; 178p;;?n igb{ Pin for high band filter connection.
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Audio ICs BH3852S / BH3852FS
@Input/output circuit
Symbol Pin ne. | Pin voltage Equivalent circuit Description
Voo
$¥g; 18.{?;% 233 Pin for high band filter connection.
¥
GND
Vee
3 Main votume output pin.
ouT1 9pin 4.0v
ouT2 16pin 4.0V O;K OUT1 is the volume output for CH1.
v OUT2 is the volume output for CH2,
GND —
SC 11pin VC: Volume pin
.EIEC 13pin TC: Treble pin
Vg :49.'” BC: Bass pin
Spin SC: Surround pin
Regulator output pin.
Voo Qutput requires capacitor for stopping
4 oscillation.Quiput pin has built-in precharge
. and discharge circuits, so there is no problem
Vrer 12pin 38y O;i when turned on or off, even with a
_ large capacitor.
Ny 4
VCC 10pin av Power supply voltage pin.
GND 1pin OV | GND pin. Connected to IC board.

Note: All figures for pin voltage assume a power supply voltage (VCC) of BY.
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Audio ICs ) BH3852S / BH3852FS

@¢Electrical characteristics {Unless otherwise specified, Ta = 25'C, Vo = 8V, f = 1kHz, BW = 20 ~ 20kHz,
VOL = Max., TONE = ALL FLAT, Ry = 600Q, R = 10kQ, INPUT_AMP_GAIN = 0dB}

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current lo 8 17 25 mA | Nosignal
Max. input vim 1.8 20 - vms | THD=1%, VOL=—20dB{ATT)
Max. output Vom 1.8 20 - vrms | THD=1%
Voltage gain Gv =30 | —1.0 1.0 dB | Vin=1¥rms
Max. aftenuation ATT 90 110 - dB | Vo=1Vrms
Cross talk Ver 57 67 - dB Vo=1Vrms, BPF=400Hz~30kHz

VBmax 12 15 18 a8 75Hz, Vin=100mVrms
VBmin —18 —15 —12 dB 75Hz, Vin=100mVrms
VTmax 12 15 18 dB 10kHz, Vin=100mVrms

Low-band control width

High-band control width

VTmin —18 =15 —12 dB 10kHz, Vin=100mVrms
Mute attenuation Vit 90 110 - dB | Vo=1¥rms *
Total Harmonic distortion THD - 0.03 0.1 % Yo=0.3Vrms, BPF=400Hz~30kHz
Output noise voltage Vrot - 25 35 #Vms | No signal VOL=MAX, Rg=0 *
Qutput noise voltage during full boost Vho2 - 73 113 | pVrms | No signal TONE=ALL MAX, VOL=MAX, Rg=0 *
Residual output noise voltage VYMno - 2 10 pVrms [ No signal VOL=—0, Rg=0 *
Standard power supply output voltage Vrer 3.54 3.84 4.41 v Irer=3mA
Standard power supply output current power lrer 3.0 10 - mA | VREF voltage drop of 0.1V or less
Channel balance Ges —20 0 2.0 dB | CH1 taken as the standard for measurements.
Volume aftenuation (-10 dB) ATTI0 | —126 | —106 | —B86 dB | Vw=00BV VC=0.665XVrer
VC port discharge current Ve - 0.2 0.4 uA | Pin 15 discharge current
TC port discharge current ITC - 0.2 0.4 #A | Pin 14th discharge current
BC port discharge current IBC - 0.2 0.4 #A | Pin 13th discharge current
SC port discharge current ISC - 0.2 04 pA | Pin 11th discharge current

¥ Items marked with an asterisk (*) were measured with the VP-9690A (displays mean detection and effective value},
produced by Matsushita Communication Industrial.

ONot designed for radiation resistence.
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Audio ICs : BH3852S / BH3852FS

®Measurement circuit
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Audio ICs : BH3852S / BH3852FS

@Application example

Q=136

fo=75Hz fe=BkHz
20
088 4F 0.
100F |10F 0.065 2F 0.088 4 F 0.0 uE 10 uF g
10 uF l_ e
+ + o1 c2 c3 + '
+
ve| 16| BC
24 a1 [22] [= 20 w| |18 F;I 16] J1s] f14] ]1a

I |

262
e IUMQ% 10M0% muué
(Bass) (Treble)
Tone
T
20k0 :
—] w
w :
HIE z
= o
gl g
4 ! >
47 (2 y
s H :
£ fe-eee Control
Erl— .
= : :
47H 0 pumno 1
w | w
= !
SH— E 5
| >
dll g
20k ; ‘
1
Tone
(Bass) {Treble)
2kQ
!
(2] Lo Lef [ [ef [z] [=] [of [w
+
vee
10 uF
10 4F ¢ c2 ci_ -EJTO F
2k 0.068 uF 0.088 4F 0.01 uF
G=1.36
{o=78Hz fos=BkHz O

10 adjustment (bass lilter)
fo= (5.1X107") /C1

{c adjustmant (trable filtar)
fe= {798X107°) C3

Fig. 2
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Audio ICs BH3852S / BH3852FS
e ]

@Operation notes

1. Operating power supply voltage range
As long as the operating power supply vollage and
ambient temperature are kept within the specified
range, the basic circuits are guaranteed to func-
tion, but be sure to check the constants as well as
the element settings, voltage settings, and temper-
ature settings. Also, volume curves sometimes de-
part from target values when there is a combina-
tion of low temperature and reduced power.

2. Primary amp
* The input impedance is 47k Q.

N + Yo + A buffer it R and C1 are not present.
G * The gain can be set by R and the 20k Q.
* I internal BIAS Gvo = (R + 20k Q2)/R
G ne Note: Set Cz {input coupling) and Ci (used to set the
+ gain) depending on the frequency band used.
¢l

R

3.. Bass filter
0. F
olsa;‘ BVO
| R2 .
kQ ;
BIN G2 BVN 85 H
O { |—o :
R 0.088 uF + :
11,5k :
IC Internal BIAS ! : Frequency F: (Hz)
IC internal BIAS P
Commmmes A
P

* The BPF is composed of a multifeedback active filter.
fo can be varied according to the value ot C. ‘
(theoretical equation)

_ 1 1% e ] B -
=2 X{ RiReC1Ca ] Q%[ TRcice | - X (GG
G= Re w!| 14 Ci) Note: Filter gain is calculated using the equation on the left. Total output gain is
- Bk Q Ca the surm of the gain for each of the internal circuits.
{(When Ri=11.5kQ, R:=85kQ, Ci=C.=C)
5.1X10-6
=" Q=136 G=85
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Audio ICs BH3852S / BH3852FS

4. Treble filter
H.P.F. depends on whal is attached

ca —3iB

0.01uF VO
@,
TIN I —_ 6dB|,“OCT
20k <
IC Intornal BIAS \
IC internal BIAS

« Cutoff frequency (fc1) for the bypass filter can be
changed using the attached Cs.

e
2r KCsX2kQ

The fc1 for the recommended constant is
approximately 8 kHz.

fe1==

- fe2 is determined by the band of the built-in amp.
fc2 is approximately 100 kHz.

Tone control is designed to yield a variation of
*15dB (Typ.) when the frequency to be boosted
or cut is at the peak or bottom of the filter frequen-
cy characteristic, so please take the frequency
characteristic into consideration in designing the
filter.

5. S8ignal level setting
The following figure represents the standard set-

ting for the BH3852FS.
+60B +15dB
=3 B o o
g £E @ E
N £ c o
: 2| | T
Max. signal lovel Max. signal lovel
+6dBvV +6dBY

¥ As indicated above, if the front volurne and rear
volume input level are set so as nol to exceed
+6dBV (2Vrms), the pre-amp gain setting can be
used to improve the S/N ratio.

100kHz  Fregquency f: (Hz)
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(dBY)
+8

——l

e
L

-2
Inputlpvel =21

<Pre mmg Sumound 0 Frowt 1 Tone . i Roa
bl \ .

Max. signal love!  Maw, signal lavel
+6dB +6dB

6. Matrix surround

LO > O
(AL—%A)
X%
—_——t
wi
RO - —0
FA-zL)

@ The structure of the matrix surround is as shown in
the figure above. Use the equations shown in the
figure to calculate gain.

In-phase gain 0dB

Negative-phase gain 3.5dB

{Negative-phase gain only occurs when
input is carried out at. a single Ch.)

BH3852S / BH3852FS

The figure on the left is a level diagram.
Solid line: Input level during tone boost
Dotted line: Input level during tone cut

DG control

Itis recommended that DC control of the VC, TC,
BC, and SC pins be performed by voltage deliv-
ered in variable volume from the VREF pin {12th
pin). When using variable volume, take the dis-
charge current of each pin into account in deter-
mining its settings.

Note:The voltage range for DC control is 0 {V) to
Vaee(V). Be sure not to apply voltage greater than
Vrer(V) to any pin.

GND .

If several capacitors with good high-frequency
characteristics are connected in parallsl to the
12th-pin capacitor, the characteristics will be im-
proved with respect to static electricity noise. (Rec-
ommended - ceramic capacitors of 0.001 F to
0.1 uF)
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Audio ICs BH3852S / BH3852FS

e —

@Electrical characteristic curves

24 F 25
N A=1ka] = Voe= BV T Veos= 8V
22 1 e f=1kHz 20 R=10kQ
g = ~1 ¢ = 15
E 18 ’/ E 0.4 e |~ L1 |
© W g N Vi L f
PP L1 = s 5
o 5 / d g Vi
& e / 2 Y N LA
£ g 2 o1 / g ¢ P
5 a = - ~ s N Zollin
o 10 o N =5
= z iy y & I
L]
z ’ g N E—m / {
8 g D15 Nl b a
d 4 I >
a 2 2 —20
oo —25
t 2 3 4 5 6 7 8 § 10 & -4 -3 —20 -—10 Q 10 10 100 1k 10k 100k
SUPPLY VOLTAGE : Vee (V) INPUT VOLTAGE : Vi {dBV) FREQUENCY : 1 (Hz)
Fig. 3 Quiescent curve vs. Fig.4 Harmonic distortion vs. input Fig. 5 Output gain vs. Frequency
9 - on 9 g
supply voltage characteristics voltage characterislics
@External dimensions (Unit: mm)
BH38525 BH3BE2FS
28303 _teotoe
24 13
" RRRRARAAAARAR
b o|
u [~} (=]
c < ﬁ t‘ [e)
i| 762 ~| %
& '
(=]

162 v __ UAGAWARHHEDE
|' W 1 12
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—L

|| |ostos o -5 2. R
1.778 ;| 5 ind

34402 385403
r i
(=3
w
i
o
+0.1
0.11
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted. '

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer’s right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellactual property rights or other propristary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation rasistant design.

The products listed in this catalogue are designed to be used with ordinary slectronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, asrespace machinery, nuclear-reactor controllers, fuel controllers, or oth-
or safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

- It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic matsrial (or labor) as determined by foreign
exchange or foreign trade control iaws.

- Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.







Audio ICs BH3854AS / BH3854AFS

@ Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit

Supply voltage Veo ] v
BH3854A8 1250*1

Power dissipation Pd mw
BH3B54AFS 1000%2

Operating temperature Topr —40~85 T
BH3854A8 —55~125 .

Storage temperature Tstg C

: BH3854AFS —55~150

#*1 When used with a Ta greater than 25°C, raduce the power dissipation by 12.5 mW
for every 1°C over 257C.

*2  When used with & Ta greater than 25°C, raduce the power dissipation by 8 mw
for every 1°C over 25°C,

@®Recommended operating conditions (Ta = 25C)

Parameter Symbol Min. Typ. Max. Unit
Supply voltage ' Voo 54 8.0 9.5 v
@Pin description
Pin No.|  Pin Name Function PinNo., Pin Name Function

1 AGND Analog system ground 17 VREF 3.8V standard voltage output pin
2 IN1 Pin for ch 1 volume input 18 LATCH Pin for receiving LATCH data

3 NF1 Pin for adjustment of input amp gain 19 |. DATA Pin for receiving DATA

4 BYN1 Pin for connection to ch 1 low-band fitier 20 CK Pin for receiving CLOCK data

5 BIN1 Pin for connection to ch 1 low-band filer 21 BC Time constant port for prevention of switching shack
6 BYO1 Pin for connection to ¢h 1 low-band filter 22 TC Time constant port for prevention of switching shock
7 TIN1 Pin for connection ta ch 1 high-band fifter 23 Ve Time constant port for prevention of switching shock
8 ™vO1 Pin for connaction to ch 1 high-band fitter 24 ouT2 Pin for ¢h 2 volume output

§ ouT Pin for ch 1 volume output 25 ™oz Pin for connection to ch 2 high-band filter

10 Ve Power supply pin 26 TIN2 Pin tor connection o ch 2 high-band filter

1 sC Time constant pin for prevention of switching shock 27 BvO2 Pin for connection to ch 2 low-band fitter

12 PORT1 Qutput pin 28 BIN2 Pin for connection to ¢h 2 low-band filter

13 PORT2 Output pin 29 BVN2 Pin for connection to ¢h 2 low-band filter

14 PORT3 Gutput pin 30 NF2 Pin for adjustment of input AMP gain

15 PORT4 Qutput pin 3 IN2 Pin for ch 2 volume input

18 D GND Digital system ground 32 FILTER Filter pin
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Audio ICs BH3854AS / BH3854AFS

@Electrical characteristics (Unless otherwise specified, Ta = 25C, Vee = 8V, f = 1kHz, BW =20 ~ 20kHz,
VOL = Max, TONE = ALL FLAT, Rg = 600Q, RL = 10k Q, INPUT AMP GAIN = 0dB)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Quiescent current la 8 17 25 mA | No signal
Max. input Vim 1.8 20 - Vrms | THD=1%, VOL=—20dB(ATT)
Max. output Vom 18 20 - Vrms | THD=1%
Voltage gain Gv =30 | —1.0 1.0 dB | Vin=1Vims
Max. atfenuation ATT 90 10 - dB | Vo=1Vims
Cross tak  Vor 64 70 - dB | Vo=1Vims, BPF=400Hz~30kHz

VBmax 12 15 18 dB 75Hz, Vin=100mVrms
VBmin | —18 | —15 | —12 dB | 75Hz, Vin=100mVrms
VTmax 12 15 18 dB | 10kHz, Vin=10mVrms
YTmin —18 15 =12 dB 10kHz, Vin=100mVrms

Low-band control wicth

High=band control width

Mute attenuation Vur 90 10 - dB | Vo=1Vrms *
Harmonic distertion THD - 0.03 0.1 % Vo=0.3Vrms, BPF=400Hz~30kHz

Oulput noise voltage Vol - 25 34 | pVms | No signal, VOL=MAX, Ag=0 *
Output noise voltage during full boost Vo2 - 80 120 | uVrms | No signal, TONE=ALL MAX, VOL=MAX, Rg=0"*
Residual output noise voltage Vidno - 2 10 | pVrms | No signal, VOL=—o0=, Rg=0 ¥
Standard power supply output voltage Vrer 35 a8 4.1 v lrer=3mA

Standard power supply output current power Iner 30 10 - mA | VRer 3.7V

Channel balance Gice —20 0 20 dB | CH1 taken as the standard for measurements.
Port output current lewax 5.0 - - mA

L output voltage Voo - 0.4 0.5 v lo.=5mA

H output disable current loz+ - - 10 uh | Vo=5V

Volume attenuation (+10 dB) ) ATTI0 [ —120 | —100 | —8.0 dB VIN =0 dBV s the gain when the conirol data (30101018) is entered,

* [tems marked with an asterisk { ) were measured with the VP-96904 (displays mean detection and effactive value), produced by Matsushita
Communication Industrial.
©ONot designed for radiation rasistence.

@Timing chart constants

Parmater - Symbol Min. Typ. Max. Unit
H input voltage Vin 4.0 5.0 6.0 v
L input voltage Vi - 0 1.0 v
Min. clock width . tw 2.0 — — us
Min. data width tw (DATA} 2.0 - - xS
Min. latch width tw (LATCH) 2.0 — = uS
Setup time {DATA—CLK) tsu 1.0 - - us
Hold time (CLK—DATA) th 1.0 - - »S
Setup time (CLK—LATCH) ts 1.0 - - uS

Note; About the output pins...
« Pins 1 through 4 (pins 12 through 15) are reset when the power is turned ON.
+ After the pins are reset, until the Vcc voltage setting for this IC (BH3854) is reached and the next
data is input, the pins only operate while the CK, DATA, and LATCH lines are all mantained
at LOw,
* Be sure that no mere than 9V is applied to any of the output pins.
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Audio ICs BH3854AS / BH3854AFS

®Measurement circuit
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Audio ICs

@Operation of measuring circuit switches

BH3854AS / BH3854AFS
L ]

Paramater 81 82 | 83 | S48 86 |87 |S8 |89 810|8N1

Quiescent current 2 2 |2A | 2B{ 2B | 2 2 1 1 1 1
Max. input ! I |28 | | | } | { i | }
Max. output i Lolea]| | + 4 | i i } i
Voltage gain i l + 1 i 4 l ¢ 1 l |
Max. attenuation | | |a—C| | ! } l ! i } |
Cross talk 12 | 21 | 2a | | ! } l l 14 |
Low-band control width Boost ! ! - ! eh i l ' ! ! !

Cut ! | + d[e2c | | | i i 1 |
High-band control width Boost : l i all M i ! ' : ! :

Cut | ! i jec| | } ! ! " | |
Mute attenuation } } |A=Cl 2B | | | } 1 l i !
Harmonic distortion | Volea |l ! ! ! | ! i }
Output noise voltage 2 2 " + l ! | l ! i 1
Output noise voltage during full boost } | I |2a |28 | | } l ! i 1
Residual output noise vollage } } |2c |28 ] 2B | | ! | | 4 i
Standard power supply output voltage ! Volea| 1 | } | ! i 4
Standard power supply output current power ! i | + ! i H 4 ! 4 i
Channel balance 1 1 | + | l } ! ! 1 i
Port output current 2 2 l + ! ! 1 } i 1 i
L output voltage 4 } ! + | ! L { ol
H output disable current } } | + i ! i 2 2 2 2

*A, B, and C in the lable represent the level of the variable voltage supply.

A =38V
B=19v
C=0v
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Audio ICs BH3854AS / BH3854AFS

@Pin description
Symbol Pin No | Pin voltage Equivalent circuit Description
Voo —#
1 Main vol input pi
INT 2pin 43y O ain volume inpul pin.
: D d f t d f 47 kQ(Typ).
IN2 31pin 43V 1 Zena esigned for input impedance o (Typ}
A GND _J 43V (BIAS) L
Voo
NE1 Bpin 4.3V Pin for adjustment of input amp gain.
NF2 30’:).“] 4.3V Approximately + 6 dB with connection of
' 1 20 kQ resistance.
A GHD
Voo
b x 5k
g\\m; ;g’r;::‘ 3g¥ Pin for low 'band filter connection.
’ A
A GND
E‘I:; 258ppi>?n :gv Pin for low band filter connection.
' & GND | 43V (B1AS)
Ve
Fy 1
BVO1 6pin 4.3v e '
BVO2 27Ppin 4‘3V o Pin for low band filter connection.
. %
A GND _J
vee —¢ Filter input pin.
% 20kQ Filter input pin designed to operate at
i approximately 1/2 Vee.
FILTER 32pin 4.0v Please install a capacitor of about 10 uF
£ 20x62 to the filter pin.
- Has built-in precharge and discharge circuits.
Voo
TIN1 7pin 4.3V o2 Pin for high band fill "
TiN2 26pin 4.3v in for high band filter connection.
A GND | 4.3V (BIAS)
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Audio ICs BH3854AS / BH3854AFS
Symbol Pin No- | Pin voltage Equivalent circuit Description
. Vee
H ¢’ * 1540
wg; ;5%::1 igg Pin for high band filter connection.
A
A GND
Voo
. k Main volume output pin..
ouT1 9pin 4.0V
ouT2 24pin 4.0V O;[ OUT1 is the volume output for CH1.
i OUT2 is the volume output for CH2,
A GND
Time constant pin for prevention of
sC 11pin switching shock noise
BC 21pin SC: 8 d pi
TC 22pin ; Surround pin
VG 230in BC : Bass pin
P TG : Treble pin
VC I Volume pin
PORT1 12pin Qutput pin.
PORT2 13pin Open collector output.
PORT3 14pin Can pull a maximum of 5 mA.
PORT4 15pin
v 3.8V regulator outplit pin.
% Output requires capacitor for stopping oscillation.
i Qutput pin has built-in precharge and discharge
) circuits, so there is no problem with start-up or
Vaee 17pin aev O;r shut-down even with a large capacitor.
A GND _
Vee Pin for receiving data from ucom.
LATCH 18pin L
D Apin O -M—g{>c LATCH: latch line
p F Y ¥ 3 DATA : dataline
- CK : clock line
VCC 10pin 8vy Power supply voltage pin.
A_GND 1pin ov Analog GND pin. Connected to IC board.
D_GND 16pin ov Digital GND pin. Separate from Analog GND pin.

Note: All figures for pin voltage assume a power supply. voltage (VCC) of 8V,

487

Audio accessory components - Sound control



Audio ICs : - BH3854AS / BH3854AFS

@Digital control specifications
@®Data format : total of 23 bits

MSB . LSB
Trebl B E E E E E
Volume - reble aSs E S S & S
@ a a a o
Bbit Sbit Shit 1bil 1bit 1hit 1bit Thit

@®Timing {recommended conditions)

MSB ; = |.:55;E

Wk W ———————
W \_/ 15

e \
: ; o
LATCH i wl

Y For timing chart constants, see the elactricat characteristics.

* Surround is ON when the bit datais 0, and OFF
when the bit data is 1. -

* Pins 1 through 4 are set so that the output transis-
tors will turn OFF if data is not input when the pow-
er is turned ON. They turn ON when the bit data is
1, and OFF when the bit data is 0.

= “H" level is 4V or greater. “L" level is 1V or less.

+ Make the end of each control command LOW.

VC Pin (23pin)

* The MUTE function can be controlled externaily if
the VC (volume control} pin is configured as
shown in the diagram above. Attenuation is equal
to the figure for attenuation when volume is at MIN.

@Volume data settings (reference values)

MSB LSB
HEX Notation | Volume Gain Va Vs Ve Vs Vs Va Ve Vy
FF 0dB 1 1 1 1 1 1 1 1
ES —tdB 1 1 1 0 0 1 0 1
DB —2dB 1 1 0 1 1 0 1 1
D3 —3dB 1 1 0 1 0 0 1 1
CC —4dB 1 1 0 0 1 1 0 0
ceé —5dB 1 1 0 0 0 1 1 0
Co —6dB 1 1 0 0 0 0 0 0
BA —7dB 1 0 1 1 1 0 1 0
B5 —B8dB 1 0 1 1 0 1 0 1
BO -—9dB 1 0 1 1 0 0 0 0
AB —10dB 1 0 1 0 1 0 1 1
A7 —11dB 1 Q0 1 0 0 1 1 1
A3 —12dB 1 0 1 0 0 0 1 1
9F —13dB 1 0 Q 1 1 1 1 1
oC —14dB 1 0 0 1 1 1 0 0
98 —15¢B8 1 0 0 1 1 0 0 0
85 —16dB 1 0 0 1 0 1 0 1
81 —17dB 1 0 0 1 8] 0 0 1
8E —16dB 1 0 0 0 1 1 1 0
BA —19dB. 1 0 1] 0 1 0 1 0
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Audio ICs . BH3854AS / BH3854AFS
m

MSB LSB
HEX Notation | Velume gain Vs vz Ve Vs Ve Va Ve Vi
87 —20dB 1 0 0 0 0 1 1 1
81 —22dB 1 0 0 0 0 0 0 1
7B —24dB 0 1 1 1 1 0 1 1
75 —26d8 0 1 1 1 0 1 i 1
70 —28dB 0 1 1 1 0 0 0 o
6B —30dB | 0 1 1 0 1 0 1 1
66 —32dB 0 1 1 0 0 1 1 0
62 —34dB 0 1 1 0 0 0 1 0.
5D —36dB 0 1 o 1 1 1 G 1
59 —38dB Q 1 o 1 1 0 0 1
65 —40dB 0 1 o 1 o 1 o 1
51 —42dB o 1 o 1 0 o 0 1
4D —44dB 0 1 0 c 1 1 o 1
LY —46dB o 1 o o 1 0 1 0
47 —48dB o 1 0 0 0 1 1 1
43 —E&0dB 0 1 0 0 0 o 1 1
40 —52dB 4 1 0 Q o g 0 0
3D —54dB 0 0 1 1 1 1 0 1
3A —56dB 0 0 1 1 1 0 1 0
37 —58dB 0 0 1 1 0 1 1 1
34 —60dB 0 0 1 1 0 1 0 Q
32 —62dB 0 0 1 1 0 0 1 0
2F —64dB 0 0 1 Q 1 1 1 1
2D —66dB 0 0 1 0 1 1 0 1
2B —68dB 0 0 1 0 1 0 1 1
28 —70dB 0 0 1 0 1 0 0 0
26 —72dB 0 0 1 0 0 1 1 0
24 —74d8 0 0 1 0 0 1 0 0
23 —76dB 0 0 1 0 0 0 1 1
21 —78dB 0 0 1 0 0 0 0 1
1F —80dB 0 0 0 1 1 1 1 1
1E —82dB 0 0 0 1 1 1 1 0
iC —84dB 0 0 0 1 1 1 0 0
) —oe 0 0 0 0 0 0 0 0

Note: All figures in this table are refgrence values. When using this IC, check this table carefully and perform the
appropriate setting.
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Audio ICs BH3854AS / BH3854AFS

@Treble settings ({reference values)

Treble data Bass data

use Settings - Treble SIIEB HEX Notation veE Settings Lse BaSS(dGl;)'" HEX Notation
0 0 0 0 0 —15 00 0 0 0 0 o] —15 00
0 0 1 0 0 —14 04 0 0 1 0 1 —14 05
0 0 1 1 0 —12 06 0 0 1 1 1 —~12 07
0 1 0 0 0 =10 08 0 1 0 0 1 —10 09
0 1 Q 0 q —8 09 0 1 0 1 0 —8 QA
0 1 Q 1 0 ) 0A 0 1 0 1 1 —6 0B
0 1 0 1 1 —4 0B 0 1 1 0 0 —4 oC
0 1 1 0 0 —2 0c 0 1 1 0 1 —2 0D
0 1 1 1 1 +0 OF 0 1 1 1 1 +0 OF
1 0 1 0 0 +2 14 1 0 0 1 1 +2 13
1 0 1 0 1 +4 15 1 0 1 0 0 —+4 14
1 0 1 1 0 +8 16 1 0 1 0 1 +6 15
1 0 1 1 1 +8 17 1 0 1 1 0 +a 16
1 1 0|0 ]o +10 18 1 0|1 1 1 +10 17
1 1 o] 1 0 +12 1A 1 1 0 0 1 +12 19
1 1 1 0 0 +14 1C 1 ] 0 1 1 +14 18
1 1 1 1 1 415 1F 1 1 1 1 1 +15 1F

Notes:1. The gain values in the treble and bass data setting tables above are based on the assumption thal the filler constants
have been set so that maximum and minimum gain are equal to the peak and bottom values listed in the frequency
characteristics drawings. .

. All figures in this table are reference values. When using this IC, check this table carefully and perform the appropriate
satting.

[a+]
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Q=1.268
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fo adjustmant (bass filter)

fo= (81X107% /C1

0.01 uF
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=+ [0.022 uF

% 100kQ ?oom% 1000

fc adjustment (trable filter)
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Audio ICs BH3854AS / BH3854AFS
@Application example
Y Q=136 . A
fo=7BHz  fo=BkHz @) #—COM
%0 ‘
: 0.088 xF 0.088 uF 0.01 »F
10uF [10xF 10uF |014F | o2pF [22uF 10 uF
x e AT H oy e e o
+ ¢ ot ce + « +
ol x| £| B
BC a 3
Fsz-l BIREIRE rza-l 27| |28 FJ.:;I r'z 23 21 20| |18 Fs_l r17-|
l—z*\';\}%-l WO T KD ko
{Bass) {Trabtle)
Tone |
20kQ
[ | <
gl g
g 5
z ||8 ® asv
20k 0 % ........
47K : gD E?
i
8 - Contro! "‘E
2 : %
s 47k0 peeeen 3
— g g
= =]
IE] E
20kQ
- 1
Tong _
(Bass) {Treble) J—\'/ §
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Audio ICs

BH3854AS / BH3854AFS

@Operation notes
-1.  Operating power supply voltage range
As long as the operating power supply voltage and
ambient temperature are kept within the specified
range, the basic circuits are guaranteed to function,
but be sure to check the constants as well as the ele-
ment settings, voltage settings, and temperature set-
tings. Also, please take into consideration internal IC
resistance dispersion (approx. £20%) and tempera-
ture fluctuation when making settings for |C internal re-
sistance, attachment resistance, capacitor gain, or fre-
guency.

2. Primary amp

* The input impedance is 47k Q.
+ A buffer if R and C1 are not present.
- The gain can be set by R and the 20k Q.

Gve = (R + 20kQ)/R

Note: Set Cz {input coupling) and €1 (used 1o set the gain) depending on
the frequency band used.

3. Bassfilter

c1
0.068 uF
; |" BYO
I R2
B5k
BIN ICZ BVN
1
R 0.068 4 F
11.5k0G
IC internal BIAS
IC internal BIAS

H : + Frequency f: (Hz)

« The BPF is composed of a multifeedback active fil-
ter.
fo can be varied according to the value of C.

(thearetical equation)
1

1 [ 1 F_‘
fo=
2 RiRC1C2

—1

R c

G=—0os x[1+—1]
5kQ Ce

(When Ri = 11.5kQ, Re = 85kQ, G = Cz = C)
51X1076

fom——C—— Q=136 G—85

—1

i
o‘=.[[ R ]2 X (C1+Cz)]
R:CiC2

Note:; Filter gain is calculated using the equation above. Total out-
put gain is the sum of the gain for each of the internal cir-
cuits.

4. Treble filter

H.P.F. dapends on what is attached

1

001 uF  Tvo

TIN
2.0kQ

IC internal BIAS
IC internal BIAS
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BH3854AS / BH3854AFS

h..

fcg

608,/ QCT

8ki-|z 1og)kHz Frequency f: (Hz)
- Cutoff frequency (fc1} for the bypass filter can be
changed using the attached C-.

1
fo= ————
2 XCi1X2kQ

The fe1 for the recommended

constant is approximately

8kHz.

* fcz is determined by the band of the built-in amp.
' fcz is approximately 100kHz.

The tone control is designed for a fluctuation of
15dB {Typ.) when the frequency that you want to boost
or cut is a peak or valley of the frequency characteris-
tics for the filter. So be sure to design the filter while
taking into consideration its frequency characteristics.

5. Tone boost

When volume attenuation increases, tone control width
will change. Reference values are listed below, but be
aware that actual values vary for different products.
(Reference values)

At attenuation of 0dB, tone control width is +15.0dB.
At attenuation of —40dB, tone control width is +
13.5dB.

6. Signal level setting

The following figure represents the standard setting for
the BH3854A.

+6dB

+15dB

Max. signal level  Max. signal level
+6dBV +6dBV

As indicated above, if the front volume and rear vol-
ume input level are set $0 as not to exceed +6dBV (2
Vrms), the pre-amp gain setting can be used to im-
prove the S/N ratio.
The figure on the left is a level diagram.
Solid line: Input level during tone boost,
(dBV)  Dotted line: Input level during tone cut.

AN N
) N
V1
| VAL
[ /R
! Lo
i —
[
!

Max, signal feval
+6dB

May. gignaf ievel
+608
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BH3854AS / BH3854AFS

_#

7. Serial control

High-frequency digital signals are input into the CK,
DATA, and LATCH pins. Configure the wiring for these
pins in such a manner that it does not create interfer-
ence for lines carrying analog signals. When measur-
ing for step switching noise caused by interference,
connect in serial format resistance of approximately 2
k Q right next to the microcomputer output pin (CK,
DATA, LATCH) for each line.

8.  Step switching noise

In the circuit of the sample application, a constant is
given, as an example, to each of the VC (pin 23), TC
{pin 22), BC (pin 21), and 8C {pin 11) pins. These
constants vary depending upon signal level settings,
wiring patterns in the device to which they are
mounted, etc. Consider each constant carefully. The
following diagram depicts an internal equivalent cir-
cuit. (It is equipped with a primary integration circuit 5o
that changes will occur slowly.)

R Each pin
c

R value (kQ)

VG, BC, TC 10
SC 200

9. Setting the volume and tone levels

These specifications include, as reference values, fig-
ures for attenuation or gain for control serial data. The
internal D/ A converter features an R-2R structure, thus
when there is no change between consecutive data,
data exists. This can be used when very fine settings
must be made, provided that volume is 8 bits (256
steps) or fewer, and tone is 5 bits (32 steps) or fewer,

10. D/Aseparation

With this IC {BH3854), the analog and digital systems
are completely separated in the power supply and
GND. Within the digital system, there is a stable built-in
standard voltage supply, all of which is supplied via
the VREF (pin 17, 3.8V}, so this IC can be used without
any worry abeut timing being off or digital noise inter-
ference occurting.

11. Qutput pins

PORT 1 through 4 (pins 12 through 15) are reset when

the power is turned ON, and remain reset until the next

serial data is input. '

Note: From the time the power is turned ON until the
next data is input, data in the CK, DATA, and
LATCH lines are all maintained at LOW.

* Be sure that no more than 9V is applied to any of the
output pins.

12. Matrix surround

Ly ‘ G —0

FL—3R

RO

©The structure of the matrix surround is as shown in
the figure above. Use the equations shown in the fig-
ure to calculate gain.

In-phase gain 0dB

Negative-phase gain 3.5d8

(Negative-phase gain only occurs when
input is carried out on single Ch.)

494 ROHM



Audio ICs

BH3854AS / BH3854AFS

m

13. DC control
There is internal impedance of 10k Q at the VC (pin
23}, TC {pin 22}, and BC (pin 21) pins, and internal im-
pedance of 200k Q at the SC pin (pin 11). For this rea-
son, it is recommended that DC control of these pins
be performed by voltage delivered directly from the
voltage source. When using variable volume, take the
impedance into account in determining the settings.
Note: The voltage range for DC control is OV to 3.8V.
Be sure not to apply greater than 3.8V to any pin.

14. GND

+ Gonnect the GND of the attached element, which is
shown in the circuit of the sample application, to the
analog GND.

* Connect the GND of the capacitor that is connected
to pin 17 to the digital GND.

* If several capacitors with good high-frequency char-

@Electrical characteristic curves

24

acteristics are connected in parallel to the 17th-pin
capacitor, the characteristics will be improved with"
respect to static electricity noise. (Recommended :
ceramic capacitors of 0.001 x«F to 0,1 u F) If the wir-
ing to the analog GND and digital GND is long,
make sure that no potential ditference arises be-
tween the two GNDs. )

15. BH38545 — BH3854AS : Differences

* The bass filter R= constant changes from 100 kQ —
85 kQ . Accordingly, bass filter fo changes from 70Hz
— 758Hz, which means bass filter G changes from
1.47 — 1.36.

- The resistance at the treble filter’s TIN pin changes
from20 k2 — 2 kQ. Accordingly, the value for the
attached capacitor changes from 470pF — 0.01 uF,
which means that cutoff frequency (f:1) changes
trom 17kHz — 8kHz.

_A=10kQ £ Veo= 8V 1 Ver= 8V
22 P o f=1kHz - 20 Ru=10k
: A1 £ & "SrT .
= g 1 z 04 z N l
h yd 2 ol
T e & L .l ;H
£ 3 / 9 s
g & )4 =z AN
e 12 5 o1 y g o g
2 " \
(& 10 o \\ 7 w =5 \
E 8 % \\ /I g —10 ——\ ’
o = [Paenert 5 / o
8 ° T 0_15 o Hae 4
% 4 S S
&5 2 i —20
o
5001 —25
1 2 83 4 5 6 7 8 9 10 F —40 -3 -2 —10 [} 10 1o 100 Tk 10k 00k
SUPPLY VOLTAGE :Vec (V) INPUT  VOLTAGE ; Vi (dBV) FREQUENCY [ 1 (Hz)
Fig. 3 Quiescent curve/Supply Fig. 4 Harmonic distortion/Input Fig. 5 Output gain/Frequency
voltage characteristics voltage characteristics
@External dimensions (Unit: mm)
BH3B54A5 BH3854AFS
280403 Ja6k02
L"jzh e 17
- 3z 17
= AARRRRRREAARAAAR
© el B 2 3
~~~~~~~~~~ . i O
e 1 16 DT (o]
£ 1016 HHHHHHHHHBHBHBHE -
n B i i
[~] [=] s 3
',ﬂ ) g { a ‘,’_—\ a3
- =z Il Il )
o \——o‘atm = 08 046301 0.3Min
b .
o 1.778 o501 0O 1S
SDIP32 S80P-A32
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by ény chance, a detect should arise in
the equipment as a result of use without verification of the specifications, ROMM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay caretul attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO,, LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, ar arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially expleit any intellectual property rights or other propristary rights
owned or controlied by ROHM CO.,, LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremaly high level of reliabllity and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

@ Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material {or labor) as determined by foreign
exchange or forsign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




Audio ICs

Serial sound control IC
BH3854AS / BH3854AFS

The BH3B54AS and BH3854AFS are signal processing ICs designed for volume and tone control in CD radio cas-
settes and other audio products. Their three-line serial control enables them to control volume and tone on the basis
of signals from a microcomputer, etc.

@Applications

CD radio cassettes, mini component stereo systems,

car stereos

@Features

1) They facilitate direct serial control from a micro- 5) Open collector has four outputs, which makes log-
computer of volume {main volume) and tone ic control possible.
(bass, treble}. DC controf is also possible. 6) Excellent for volume and tone control devices in

2) Volume is produced by a low-distortion, low-noise CD radio cassettes, micro components, car ste-
VCA. Designed to minimize step noise. reos, televisions, etc.

3} Inputamp can be used for gain adjustment, and 7) Digital GND pin and analog GND pin are separated
matrix surround yields powerful sound. with an impedence of more than 1M,

4) Stable standard voltage supply and built-in |/ O
buffer mean that few attachments are needed.
SS0P32 package demgned to save space.

@Block diagram
& ' = &
Boxg 2 g8 2 8L e x5 B op
2 51 5o 5] [ [ev] [26] el [oe] (3] FPR] 3] [2o] [Fe] [fel [
204 k0 Br0ec 3 1003
(Bass) {Trable) ‘
Tone
/T“;
2002 :
! g
=]
]
470 T ki
1 " Gontrol
47kQ st e
:‘ g
: H
200
o
=
(Bass) l:"‘E;Treible) l"
)
P 0@ f
L [2] [=] [ Ls] L6l [2] 8] [o] [tof [ Tl Toa] Tref Tes [el
e = ¢ £ ¥ 5 z B E B ® E E o2
5 = = E @ g E = o
d §FES EEEE S

* Supply of DC voltage from the VC (volume), BC (bass), TC (treble), and SC (surround) pinns facilitates external control of volume,
bass, treble, and surround.

* Impedance at the VC, TC, and BG pins is 10 ko (Typ.).

* Impedance at the SC pin is 200 ko (Typ.).
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Audio ICs BH3854AS / BH3854AFS

@ Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit

Supply voltage Veo ] v
BH3854A8 1250*1

Power dissipation Pd mw
BH3B54AFS 1000%2

Operating temperature Topr —40~85 T
BH3854A8 —55~125 .

Storage temperature Tstg C

: BH3854AFS —55~150

#*1 When used with a Ta greater than 25°C, raduce the power dissipation by 12.5 mW
for every 1°C over 257C.

*2  When used with & Ta greater than 25°C, raduce the power dissipation by 8 mw
for every 1°C over 25°C,

@®Recommended operating conditions (Ta = 25C)

Parameter Symbol Min. Typ. Max. Unit
Supply voltage ' Voo 54 8.0 9.5 v
@Pin description
Pin No.|  Pin Name Function PinNo., Pin Name Function

1 AGND Analog system ground 17 VREF 3.8V standard voltage output pin
2 IN1 Pin for ch 1 volume input 18 LATCH Pin for receiving LATCH data

3 NF1 Pin for adjustment of input amp gain 19 |. DATA Pin for receiving DATA

4 BYN1 Pin for connection to ch 1 low-band fitier 20 CK Pin for receiving CLOCK data

5 BIN1 Pin for connection to ch 1 low-band filer 21 BC Time constant port for prevention of switching shack
6 BYO1 Pin for connection to ¢h 1 low-band filter 22 TC Time constant port for prevention of switching shock
7 TIN1 Pin for connection ta ch 1 high-band fifter 23 Ve Time constant port for prevention of switching shock
8 ™vO1 Pin for connaction to ch 1 high-band fitter 24 ouT2 Pin for ¢h 2 volume output

§ ouT Pin for ch 1 volume output 25 ™oz Pin for connection to ch 2 high-band filter

10 Ve Power supply pin 26 TIN2 Pin tor connection o ch 2 high-band filter

1 sC Time constant pin for prevention of switching shock 27 BvO2 Pin for connection to ch 2 low-band fitter

12 PORT1 Qutput pin 28 BIN2 Pin for connection to ¢h 2 low-band filter

13 PORT2 Output pin 29 BVN2 Pin for connection to ¢h 2 low-band filter

14 PORT3 Gutput pin 30 NF2 Pin for adjustment of input AMP gain

15 PORT4 Qutput pin 3 IN2 Pin for ch 2 volume input

18 D GND Digital system ground 32 FILTER Filter pin
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Audio ICs BH3854AS / BH3854AFS

@Electrical characteristics (Unless otherwise specified, Ta = 25C, Vee = 8V, f = 1kHz, BW =20 ~ 20kHz,
VOL = Max, TONE = ALL FLAT, Rg = 600Q, RL = 10k Q, INPUT AMP GAIN = 0dB)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Quiescent current la 8 17 25 mA | No signal
Max. input Vim 1.8 20 - Vrms | THD=1%, VOL=—20dB(ATT)
Max. output Vom 18 20 - Vrms | THD=1%
Voltage gain Gv =30 | —1.0 1.0 dB | Vin=1Vims
Max. atfenuation ATT 90 10 - dB | Vo=1Vims
Cross tak  Vor 64 70 - dB | Vo=1Vims, BPF=400Hz~30kHz

VBmax 12 15 18 dB 75Hz, Vin=100mVrms
VBmin | —18 | —15 | —12 dB | 75Hz, Vin=100mVrms
VTmax 12 15 18 dB | 10kHz, Vin=10mVrms
YTmin —18 15 =12 dB 10kHz, Vin=100mVrms

Low-band control wicth

High=band control width

Mute attenuation Vur 90 10 - dB | Vo=1Vrms *
Harmonic distertion THD - 0.03 0.1 % Vo=0.3Vrms, BPF=400Hz~30kHz

Oulput noise voltage Vol - 25 34 | pVms | No signal, VOL=MAX, Ag=0 *
Output noise voltage during full boost Vo2 - 80 120 | uVrms | No signal, TONE=ALL MAX, VOL=MAX, Rg=0"*
Residual output noise voltage Vidno - 2 10 | pVrms | No signal, VOL=—o0=, Rg=0 ¥
Standard power supply output voltage Vrer 35 a8 4.1 v lrer=3mA

Standard power supply output current power Iner 30 10 - mA | VRer 3.7V

Channel balance Gice —20 0 20 dB | CH1 taken as the standard for measurements.
Port output current lewax 5.0 - - mA

L output voltage Voo - 0.4 0.5 v lo.=5mA

H output disable current loz+ - - 10 uh | Vo=5V

Volume attenuation (+10 dB) ) ATTI0 [ —120 | —100 | —8.0 dB VIN =0 dBV s the gain when the conirol data (30101018) is entered,

* [tems marked with an asterisk { ) were measured with the VP-96904 (displays mean detection and effactive value), produced by Matsushita
Communication Industrial.
©ONot designed for radiation rasistence.

@Timing chart constants

Parmater - Symbol Min. Typ. Max. Unit
H input voltage Vin 4.0 5.0 6.0 v
L input voltage Vi - 0 1.0 v
Min. clock width . tw 2.0 — — us
Min. data width tw (DATA} 2.0 - - xS
Min. latch width tw (LATCH) 2.0 — = uS
Setup time {DATA—CLK) tsu 1.0 - - us
Hold time (CLK—DATA) th 1.0 - - »S
Setup time (CLK—LATCH) ts 1.0 - - uS

Note; About the output pins...
« Pins 1 through 4 (pins 12 through 15) are reset when the power is turned ON.
+ After the pins are reset, until the Vcc voltage setting for this IC (BH3854) is reached and the next
data is input, the pins only operate while the CK, DATA, and LATCH lines are all mantained
at LOw,
* Be sure that no mere than 9V is applied to any of the output pins.
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Audio ICs BH3854AS / BH3854AFS

®Measurement circuit

10k
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Audio ICs

@Operation of measuring circuit switches

BH3854AS / BH3854AFS
L ]

Paramater 81 82 | 83 | S48 86 |87 |S8 |89 810|8N1

Quiescent current 2 2 |2A | 2B{ 2B | 2 2 1 1 1 1
Max. input ! I |28 | | | } | { i | }
Max. output i Lolea]| | + 4 | i i } i
Voltage gain i l + 1 i 4 l ¢ 1 l |
Max. attenuation | | |a—C| | ! } l ! i } |
Cross talk 12 | 21 | 2a | | ! } l l 14 |
Low-band control width Boost ! ! - ! eh i l ' ! ! !

Cut ! | + d[e2c | | | i i 1 |
High-band control width Boost : l i all M i ! ' : ! :

Cut | ! i jec| | } ! ! " | |
Mute attenuation } } |A=Cl 2B | | | } 1 l i !
Harmonic distortion | Volea |l ! ! ! | ! i }
Output noise voltage 2 2 " + l ! | l ! i 1
Output noise voltage during full boost } | I |2a |28 | | } l ! i 1
Residual output noise vollage } } |2c |28 ] 2B | | ! | | 4 i
Standard power supply output voltage ! Volea| 1 | } | ! i 4
Standard power supply output current power ! i | + ! i H 4 ! 4 i
Channel balance 1 1 | + | l } ! ! 1 i
Port output current 2 2 l + ! ! 1 } i 1 i
L output voltage 4 } ! + | ! L { ol
H output disable current } } | + i ! i 2 2 2 2

*A, B, and C in the lable represent the level of the variable voltage supply.

A =38V
B=19v
C=0v
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Audio ICs BH3854AS / BH3854AFS

@Pin description
Symbol Pin No | Pin voltage Equivalent circuit Description
Voo —#
1 Main vol input pi
INT 2pin 43y O ain volume inpul pin.
: D d f t d f 47 kQ(Typ).
IN2 31pin 43V 1 Zena esigned for input impedance o (Typ}
A GND _J 43V (BIAS) L
Voo
NE1 Bpin 4.3V Pin for adjustment of input amp gain.
NF2 30’:).“] 4.3V Approximately + 6 dB with connection of
' 1 20 kQ resistance.
A GHD
Voo
b x 5k
g\\m; ;g’r;::‘ 3g¥ Pin for low 'band filter connection.
’ A
A GND
E‘I:; 258ppi>?n :gv Pin for low band filter connection.
' & GND | 43V (B1AS)
Ve
Fy 1
BVO1 6pin 4.3v e '
BVO2 27Ppin 4‘3V o Pin for low band filter connection.
. %
A GND _J
vee —¢ Filter input pin.
% 20kQ Filter input pin designed to operate at
i approximately 1/2 Vee.
FILTER 32pin 4.0v Please install a capacitor of about 10 uF
£ 20x62 to the filter pin.
- Has built-in precharge and discharge circuits.
Voo
TIN1 7pin 4.3V o2 Pin for high band fill "
TiN2 26pin 4.3v in for high band filter connection.
A GND | 4.3V (BIAS)
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Audio ICs BH3854AS / BH3854AFS
Symbol Pin No- | Pin voltage Equivalent circuit Description
. Vee
H ¢’ * 1540
wg; ;5%::1 igg Pin for high band filter connection.
A
A GND
Voo
. k Main volume output pin..
ouT1 9pin 4.0V
ouT2 24pin 4.0V O;[ OUT1 is the volume output for CH1.
i OUT2 is the volume output for CH2,
A GND
Time constant pin for prevention of
sC 11pin switching shock noise
BC 21pin SC: 8 d pi
TC 22pin ; Surround pin
VG 230in BC : Bass pin
P TG : Treble pin
VC I Volume pin
PORT1 12pin Qutput pin.
PORT2 13pin Open collector output.
PORT3 14pin Can pull a maximum of 5 mA.
PORT4 15pin
v 3.8V regulator outplit pin.
% Output requires capacitor for stopping oscillation.
i Qutput pin has built-in precharge and discharge
) circuits, so there is no problem with start-up or
Vaee 17pin aev O;r shut-down even with a large capacitor.
A GND _
Vee Pin for receiving data from ucom.
LATCH 18pin L
D Apin O -M—g{>c LATCH: latch line
p F Y ¥ 3 DATA : dataline
- CK : clock line
VCC 10pin 8vy Power supply voltage pin.
A_GND 1pin ov Analog GND pin. Connected to IC board.
D_GND 16pin ov Digital GND pin. Separate from Analog GND pin.

Note: All figures for pin voltage assume a power supply. voltage (VCC) of 8V,
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Audio ICs : - BH3854AS / BH3854AFS

@Digital control specifications
@®Data format : total of 23 bits

MSB . LSB
Trebl B E E E E E
Volume - reble aSs E S S & S
@ a a a o
Bbit Sbit Shit 1bil 1bit 1hit 1bit Thit

@®Timing {recommended conditions)

MSB ; = |.:55;E

Wk W ———————
W \_/ 15

e \
: ; o
LATCH i wl

Y For timing chart constants, see the elactricat characteristics.

* Surround is ON when the bit datais 0, and OFF
when the bit data is 1. -

* Pins 1 through 4 are set so that the output transis-
tors will turn OFF if data is not input when the pow-
er is turned ON. They turn ON when the bit data is
1, and OFF when the bit data is 0.

= “H" level is 4V or greater. “L" level is 1V or less.

+ Make the end of each control command LOW.

VC Pin (23pin)

* The MUTE function can be controlled externaily if
the VC (volume control} pin is configured as
shown in the diagram above. Attenuation is equal
to the figure for attenuation when volume is at MIN.

@Volume data settings (reference values)

MSB LSB
HEX Notation | Volume Gain Va Vs Ve Vs Vs Va Ve Vy
FF 0dB 1 1 1 1 1 1 1 1
ES —tdB 1 1 1 0 0 1 0 1
DB —2dB 1 1 0 1 1 0 1 1
D3 —3dB 1 1 0 1 0 0 1 1
CC —4dB 1 1 0 0 1 1 0 0
ceé —5dB 1 1 0 0 0 1 1 0
Co —6dB 1 1 0 0 0 0 0 0
BA —7dB 1 0 1 1 1 0 1 0
B5 —B8dB 1 0 1 1 0 1 0 1
BO -—9dB 1 0 1 1 0 0 0 0
AB —10dB 1 0 1 0 1 0 1 1
A7 —11dB 1 Q0 1 0 0 1 1 1
A3 —12dB 1 0 1 0 0 0 1 1
9F —13dB 1 0 Q 1 1 1 1 1
oC —14dB 1 0 0 1 1 1 0 0
98 —15¢B8 1 0 0 1 1 0 0 0
85 —16dB 1 0 0 1 0 1 0 1
81 —17dB 1 0 0 1 8] 0 0 1
8E —16dB 1 0 0 0 1 1 1 0
BA —19dB. 1 0 1] 0 1 0 1 0
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Audio ICs . BH3854AS / BH3854AFS
m

MSB LSB
HEX Notation | Velume gain Vs vz Ve Vs Ve Va Ve Vi
87 —20dB 1 0 0 0 0 1 1 1
81 —22dB 1 0 0 0 0 0 0 1
7B —24dB 0 1 1 1 1 0 1 1
75 —26d8 0 1 1 1 0 1 i 1
70 —28dB 0 1 1 1 0 0 0 o
6B —30dB | 0 1 1 0 1 0 1 1
66 —32dB 0 1 1 0 0 1 1 0
62 —34dB 0 1 1 0 0 0 1 0.
5D —36dB 0 1 o 1 1 1 G 1
59 —38dB Q 1 o 1 1 0 0 1
65 —40dB 0 1 o 1 o 1 o 1
51 —42dB o 1 o 1 0 o 0 1
4D —44dB 0 1 0 c 1 1 o 1
LY —46dB o 1 o o 1 0 1 0
47 —48dB o 1 0 0 0 1 1 1
43 —E&0dB 0 1 0 0 0 o 1 1
40 —52dB 4 1 0 Q o g 0 0
3D —54dB 0 0 1 1 1 1 0 1
3A —56dB 0 0 1 1 1 0 1 0
37 —58dB 0 0 1 1 0 1 1 1
34 —60dB 0 0 1 1 0 1 0 Q
32 —62dB 0 0 1 1 0 0 1 0
2F —64dB 0 0 1 Q 1 1 1 1
2D —66dB 0 0 1 0 1 1 0 1
2B —68dB 0 0 1 0 1 0 1 1
28 —70dB 0 0 1 0 1 0 0 0
26 —72dB 0 0 1 0 0 1 1 0
24 —74d8 0 0 1 0 0 1 0 0
23 —76dB 0 0 1 0 0 0 1 1
21 —78dB 0 0 1 0 0 0 0 1
1F —80dB 0 0 0 1 1 1 1 1
1E —82dB 0 0 0 1 1 1 1 0
iC —84dB 0 0 0 1 1 1 0 0
) —oe 0 0 0 0 0 0 0 0

Note: All figures in this table are refgrence values. When using this IC, check this table carefully and perform the
appropriate setting.
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Audio ICs BH3854AS / BH3854AFS

@Treble settings ({reference values)

Treble data Bass data

use Settings - Treble SIIEB HEX Notation veE Settings Lse BaSS(dGl;)'" HEX Notation
0 0 0 0 0 —15 00 0 0 0 0 o] —15 00
0 0 1 0 0 —14 04 0 0 1 0 1 —14 05
0 0 1 1 0 —12 06 0 0 1 1 1 —~12 07
0 1 0 0 0 =10 08 0 1 0 0 1 —10 09
0 1 Q 0 q —8 09 0 1 0 1 0 —8 QA
0 1 Q 1 0 ) 0A 0 1 0 1 1 —6 0B
0 1 0 1 1 —4 0B 0 1 1 0 0 —4 oC
0 1 1 0 0 —2 0c 0 1 1 0 1 —2 0D
0 1 1 1 1 +0 OF 0 1 1 1 1 +0 OF
1 0 1 0 0 +2 14 1 0 0 1 1 +2 13
1 0 1 0 1 +4 15 1 0 1 0 0 —+4 14
1 0 1 1 0 +8 16 1 0 1 0 1 +6 15
1 0 1 1 1 +8 17 1 0 1 1 0 +a 16
1 1 0|0 ]o +10 18 1 0|1 1 1 +10 17
1 1 o] 1 0 +12 1A 1 1 0 0 1 +12 19
1 1 1 0 0 +14 1C 1 ] 0 1 1 +14 18
1 1 1 1 1 415 1F 1 1 1 1 1 +15 1F

Notes:1. The gain values in the treble and bass data setting tables above are based on the assumption thal the filler constants
have been set so that maximum and minimum gain are equal to the peak and bottom values listed in the frequency
characteristics drawings. .

. All figures in this table are reference values. When using this IC, check this table carefully and perform the appropriate
satting.

[a+]
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Audio ICs BH3854AS / BH3854AFS
@Application example
Y Q=136 . A
fo=7BHz  fo=BkHz @) #—COM
%0 ‘
: 0.088 xF 0.088 uF 0.01 »F
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BH3854AS / BH3854AFS

@Operation notes
-1.  Operating power supply voltage range
As long as the operating power supply voltage and
ambient temperature are kept within the specified
range, the basic circuits are guaranteed to function,
but be sure to check the constants as well as the ele-
ment settings, voltage settings, and temperature set-
tings. Also, please take into consideration internal IC
resistance dispersion (approx. £20%) and tempera-
ture fluctuation when making settings for |C internal re-
sistance, attachment resistance, capacitor gain, or fre-
guency.

2. Primary amp

* The input impedance is 47k Q.
+ A buffer if R and C1 are not present.
- The gain can be set by R and the 20k Q.

Gve = (R + 20kQ)/R

Note: Set Cz {input coupling) and €1 (used 1o set the gain) depending on
the frequency band used.

3. Bassfilter

c1
0.068 uF
; |" BYO
I R2
B5k
BIN ICZ BVN
1
R 0.068 4 F
11.5k0G
IC internal BIAS
IC internal BIAS

H : + Frequency f: (Hz)

« The BPF is composed of a multifeedback active fil-
ter.
fo can be varied according to the value of C.

(thearetical equation)
1

1 [ 1 F_‘
fo=
2 RiRC1C2

—1

R c

G=—0os x[1+—1]
5kQ Ce

(When Ri = 11.5kQ, Re = 85kQ, G = Cz = C)
51X1076

fom——C—— Q=136 G—85

—1

i
o‘=.[[ R ]2 X (C1+Cz)]
R:CiC2

Note:; Filter gain is calculated using the equation above. Total out-
put gain is the sum of the gain for each of the internal cir-
cuits.

4. Treble filter

H.P.F. dapends on what is attached

1

001 uF  Tvo

TIN
2.0kQ

IC internal BIAS
IC internal BIAS
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BH3854AS / BH3854AFS

h..

fcg

608,/ QCT

8ki-|z 1og)kHz Frequency f: (Hz)
- Cutoff frequency (fc1} for the bypass filter can be
changed using the attached C-.

1
fo= ————
2 XCi1X2kQ

The fe1 for the recommended

constant is approximately

8kHz.

* fcz is determined by the band of the built-in amp.
' fcz is approximately 100kHz.

The tone control is designed for a fluctuation of
15dB {Typ.) when the frequency that you want to boost
or cut is a peak or valley of the frequency characteris-
tics for the filter. So be sure to design the filter while
taking into consideration its frequency characteristics.

5. Tone boost

When volume attenuation increases, tone control width
will change. Reference values are listed below, but be
aware that actual values vary for different products.
(Reference values)

At attenuation of 0dB, tone control width is +15.0dB.
At attenuation of —40dB, tone control width is +
13.5dB.

6. Signal level setting

The following figure represents the standard setting for
the BH3854A.

+6dB

+15dB

Max. signal level  Max. signal level
+6dBV +6dBV

As indicated above, if the front volume and rear vol-
ume input level are set $0 as not to exceed +6dBV (2
Vrms), the pre-amp gain setting can be used to im-
prove the S/N ratio.
The figure on the left is a level diagram.
Solid line: Input level during tone boost,
(dBV)  Dotted line: Input level during tone cut.

AN N
) N
V1
| VAL
[ /R
! Lo
i —
[
!

Max, signal feval
+6dB

May. gignaf ievel
+608
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Audio ICs

BH3854AS / BH3854AFS

_#

7. Serial control

High-frequency digital signals are input into the CK,
DATA, and LATCH pins. Configure the wiring for these
pins in such a manner that it does not create interfer-
ence for lines carrying analog signals. When measur-
ing for step switching noise caused by interference,
connect in serial format resistance of approximately 2
k Q right next to the microcomputer output pin (CK,
DATA, LATCH) for each line.

8.  Step switching noise

In the circuit of the sample application, a constant is
given, as an example, to each of the VC (pin 23), TC
{pin 22), BC (pin 21), and 8C {pin 11) pins. These
constants vary depending upon signal level settings,
wiring patterns in the device to which they are
mounted, etc. Consider each constant carefully. The
following diagram depicts an internal equivalent cir-
cuit. (It is equipped with a primary integration circuit 5o
that changes will occur slowly.)

R Each pin
c

R value (kQ)

VG, BC, TC 10
SC 200

9. Setting the volume and tone levels

These specifications include, as reference values, fig-
ures for attenuation or gain for control serial data. The
internal D/ A converter features an R-2R structure, thus
when there is no change between consecutive data,
data exists. This can be used when very fine settings
must be made, provided that volume is 8 bits (256
steps) or fewer, and tone is 5 bits (32 steps) or fewer,

10. D/Aseparation

With this IC {BH3854), the analog and digital systems
are completely separated in the power supply and
GND. Within the digital system, there is a stable built-in
standard voltage supply, all of which is supplied via
the VREF (pin 17, 3.8V}, so this IC can be used without
any worry abeut timing being off or digital noise inter-
ference occurting.

11. Qutput pins

PORT 1 through 4 (pins 12 through 15) are reset when

the power is turned ON, and remain reset until the next

serial data is input. '

Note: From the time the power is turned ON until the
next data is input, data in the CK, DATA, and
LATCH lines are all maintained at LOW.

* Be sure that no more than 9V is applied to any of the
output pins.

12. Matrix surround

Ly ‘ G —0

FL—3R

RO

©The structure of the matrix surround is as shown in
the figure above. Use the equations shown in the fig-
ure to calculate gain.

In-phase gain 0dB

Negative-phase gain 3.5d8

(Negative-phase gain only occurs when
input is carried out on single Ch.)
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BH3854AS / BH3854AFS

m

13. DC control
There is internal impedance of 10k Q at the VC (pin
23}, TC {pin 22}, and BC (pin 21) pins, and internal im-
pedance of 200k Q at the SC pin (pin 11). For this rea-
son, it is recommended that DC control of these pins
be performed by voltage delivered directly from the
voltage source. When using variable volume, take the
impedance into account in determining the settings.
Note: The voltage range for DC control is OV to 3.8V.
Be sure not to apply greater than 3.8V to any pin.

14. GND

+ Gonnect the GND of the attached element, which is
shown in the circuit of the sample application, to the
analog GND.

* Connect the GND of the capacitor that is connected
to pin 17 to the digital GND.

* If several capacitors with good high-frequency char-

@Electrical characteristic curves

24

acteristics are connected in parallel to the 17th-pin
capacitor, the characteristics will be improved with"
respect to static electricity noise. (Recommended :
ceramic capacitors of 0.001 x«F to 0,1 u F) If the wir-
ing to the analog GND and digital GND is long,
make sure that no potential ditference arises be-
tween the two GNDs. )

15. BH38545 — BH3854AS : Differences

* The bass filter R= constant changes from 100 kQ —
85 kQ . Accordingly, bass filter fo changes from 70Hz
— 758Hz, which means bass filter G changes from
1.47 — 1.36.

- The resistance at the treble filter’s TIN pin changes
from20 k2 — 2 kQ. Accordingly, the value for the
attached capacitor changes from 470pF — 0.01 uF,
which means that cutoff frequency (f:1) changes
trom 17kHz — 8kHz.

_A=10kQ £ Veo= 8V 1 Ver= 8V
22 P o f=1kHz - 20 Ru=10k
: A1 £ & "SrT .
= g 1 z 04 z N l
h yd 2 ol
T e & L .l ;H
£ 3 / 9 s
g & )4 =z AN
e 12 5 o1 y g o g
2 " \
(& 10 o \\ 7 w =5 \
E 8 % \\ /I g —10 ——\ ’
o = [Paenert 5 / o
8 ° T 0_15 o Hae 4
% 4 S S
&5 2 i —20
o
5001 —25
1 2 83 4 5 6 7 8 9 10 F —40 -3 -2 —10 [} 10 1o 100 Tk 10k 00k
SUPPLY VOLTAGE :Vec (V) INPUT  VOLTAGE ; Vi (dBV) FREQUENCY [ 1 (Hz)
Fig. 3 Quiescent curve/Supply Fig. 4 Harmonic distortion/Input Fig. 5 Output gain/Frequency
voltage characteristics voltage characteristics
@External dimensions (Unit: mm)
BH3B54A5 BH3854AFS
280403 Ja6k02
L"jzh e 17
- 3z 17
= AARRRRRREAARAAAR
© el B 2 3
~~~~~~~~~~ . i O
e 1 16 DT (o]
£ 1016 HHHHHHHHHBHBHBHE -
n B i i
[~] [=] s 3
',ﬂ ) g { a ‘,’_—\ a3
- =z Il Il )
o \——o‘atm = 08 046301 0.3Min
b .
o 1.778 o501 0O 1S
SDIP32 S80P-A32
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by ény chance, a detect should arise in
the equipment as a result of use without verification of the specifications, ROMM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay caretul attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO,, LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, ar arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially expleit any intellectual property rights or other propristary rights
owned or controlied by ROHM CO.,, LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremaly high level of reliabllity and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

@ Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material {or labor) as determined by foreign
exchange or forsign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




Audio ICs

2-wire serial sound control IC
BH3856$ / BH3856FS

The BH3856S and BH3856F S are signal processing ICs designed for volume and tone centrol in televisions, mini
component stereo systems, and other audio products. Their two-line serial control {I2C-BUS) enables them to con-
trol volurhe and tone on the basis of signals from a microcomputer, etc.

@Applications
Televisions, [VCRs] personal computer televisions,
mini component stereo systems, car stereos

@Features

1) 12C-BUS facilitates direct serial control from a mi- 3) Stable standard voltage supply and built-in 1/ O
crocomputer of volume (main volume), balance buffer mean that few attachments are needed.
(left /right), and tone (bass, treble). DC control is SS0P32 package designed to save space.
also possibie. 4) Matrix surround yields powerful sound.

2) Volume is produced by a low-distortion, low-noise
VCA. Designed to minimize step noise.

@Block diagram
BH3856S BH3856FS
AGND[T] F— FILTER
3] FILTER
N1 [2] a1] IN2
25] vz
BN [3] .o BVNZ
BVN2
BiN1 [1] 2 N- G
27] BINZ
n-c[E] 0] BIN2
26| BVO2
Bvo1 [£] BVO2
25| TYNZ .
VN1 [7] . 28] TVN2
24] TIN2
TNt [] ) 25] TIn
23] TVO2
o1 [o] ™02
22] OUT2
our1 [ 23] ouT2
[21] vo! sl
Vee [i] a0k 2] vt
[2d] Vo2 i3 41—;’3”_
j scE o w—nj ve2
19 TC
SDA E—] [ B
EIBC 30k
N-cla 9] BC
SCLE EVHEF
o.ano [T supply T SLAVE ADDRESS supply
_ SELECT Sw 1 SLAYE ADDRESS
D_GND [ig] 17] geiEeT sw
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@Absolute maximum ratings (Ta = 25C)

BH3856S / BH3856FS

Parameter Symbol Limits Unit
Supply voltage Vee 10.0 v
®1
Powaer disslpation ::gggg:s Pd 1{;250;) Y mw
Operating temperature Topr —40~+85 T
Storage temperature Tsig —55~+150 c
*1 Reduced by 12 mW for each increass in Ta of 1T over 25°C.
* 2 Reduced by 6.8 mW for each Increase in Ta of 1°C over 25°C,
®Recommended operating conditions {Ta = 25%C)
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vce 6.0 9 9.5 v
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‘Audio ICs ' BH3856S / BH3856FS

o

@Pin description
Pin No.

P E— Symbol Description
1 1 A_GND Analog system ground
2 2 IN1 Pin for ch 1 volume input
3 3 BVYN1 Pin for connection to ch 1 low-band filter
4 4 BIN1 Pin for connaction to ch 1 low-band filter
5 6 BVO1 Pin for connection to ¢h 1 low-band filter
6 7 TVN1 Pin for connection to ¢h 1 high-band filter
7 8 TIN1 Pin for connection to ch 1 high-band filter
8 9 TVO1 Pin for connaction to ch 1 high-band filter
9 10 ouT1 Pin for ch 1 volume output
10 1" Vee Power supply pin
11 12 SC Time constant pin for prevention of switching shock
13 13 SDA SDA data input pin
14 15 SCL SCL data input pin
15 16 D_GND Digital system ground
16 17 SASS Slave: address selection pin
17 18 VREF Standard voltage output pin
18 19 BC Time constant pin for prevention of switching shock
19 20 TC Time constant pin for prevention of switching shock
20 21 vCc2 "Time constant pin for prevention of switching shock
21 22 vCi Time constant pin for prevention of switching shock
22 23 ouTz Pin for ch 2 volume output
23 24 T™VO2 Pin for connection to ch 2 high-band fifter
24 25 TINZ Pin for connection to ch 2 high-band filter
25 26 TVN2 Pin for connection to ch 2 high-band filter
28 27 BvO2 Pin for connection to ch 2 low-band filter
27 29 BIN2 Pin for connection to ch 2 low-band filter
28 30 BVN2 Pin for connection to ch 2 low-band filter
29 3 IN2 Pin for ch 2 volume input
30 3z FILTER Filter pin
12 5,14,28 NC Not connected internally.
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BH3856S / BH3856FS
e |

@®Input/ cutput circult
Symbol Pin Voltage Equivalent circuit Description
IN A5V Main volumne input pin.
INZ 4:5\, Designed for input impedance of 47 kQ Typ).
33“12 :gg Pin for low band filter connection.
gm; :g\vf Pin for low band filter connection.
B PV Pin for low band fiter connection.
Vs
x o Filter input pin.
FILTER B2V Please install a capacitor of about 10 10
’ the filter pin.
% Has bulit-in precharge and discharge clrcuits.
A_an .
F 3
_I-[\‘m; igg 18 Pin for high band filter connection.
| &
Tpin
D on
TIN1 4.8V i
TiNZ 4.5V PFin for high band fliter conmaction.

% The pin numbers are for the BHIA56S,
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Symbol Pin Voltage Equivalent Circuit Description
:Pég; igx Pin for high band filter connection.
Vo
x Main volume output pin
10pin .
83% 15¥ el - OUT1 is the volume output for CH1.
5 QUT2 is the volume output for CH2,
x |
A_GHD +
For prevention of shock noise during
SC step switching.
BC SC: Surround pin
TC BC: Bass pin
Vi TC: Treble pin
Vg2 VC1: Volume pin (CH1)
VC2: Volume pin (CH2)
Voo B
3.8V regulator output pin.
%= Output requires capacitor for stopping
oscillation. Output pin has built-in precharge
VREF 38v LU and discharge circuits, so there is no prablem
with start-up or shut-down even with a large
x capacitor. This pin is for connection to the
A.OND high-band filter.
Voo
%= A * 12C bass input pin
SDA " SDA: serlal data line
scL o i [0 SCL.: serial clock line
SASS ) i
i i + Slave address selection pin
A_GND SASS: slave address selection switch
VCC ) Power supply voltage pin.
A_GND Analog GND pin. Connected to |C board.
D_GND Digital GND pin. Separate from Analog GND pin.

* The pin numbers are for the BH38563.
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BH3856S / BH3856FS

@Electrical characteristics (Unless otherwise specified, Ta = 257, Ve = 9V, f = 1kHz, BW = 20 ~ 20kHz,

VOL = Max., TONE = ALL FLAT, Rq = 600Q, R. = 10k Q)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current o - 20 27 mA | No signal
Max. input Vim 2.3 25 - vims | THD=1%, VOL=—20dB {ATT)
Max. output Vom 23 25 - Vimg | THD=1%
Voltage gain Gv —15 0 +15 | dB | Vin=1Vrms
Max. altenuation ATT 80 110 - dB | Vo=1Vrms
Cross talk Ver 0 80 - dB | Yo=1Vims
Low-band sontrol width VB Max. | +12 +i5 +18 dB 100Hz, Vin=100mVrms

VBMin. | —18 =15 =12 dB 100Hz, Vin=100mVrms
High-band control width VT Max. | +12 +15 +18 dB 100kHz, Vin=100mVrms
VTMin. | —18B —15 =12 dB 100kHz, Vin=100mYms

Matrix surround single-channel gain Gsn 4 8 8 dB VYo=1Vrms *
Total Harmonic distortion THD - 0.01 01 % Vo=0.5Vrms, BPF=400Hz~30kHz
Output noise voltage Viot - 45 65 | pVrms | No signal, VOL=MAX, Rg=0 *
Residual output noise vollage VMo - 2 10 | gVrms | Nosignal, VOL=—2, Rg=0 *
Standard power supply output voltage Vrer 35 38 43 v IReF=3mA
Standard power supply output current capability |  Irer 30 10 - mA | VRer>3.7V
Charnel balance G -1.5 ] +15 | dB | CH1taken as the standard for measuremants.
Input impedance Rw 33 47 81 kQ | f=1kHz
Output impedance Rour - - 10 Q f=1kHz
Ripple rejection RR 40 - - dB | t=100Hz, Vrr=1Vrms
Input voltage H VH 4 - - v 8CL, SDA
Input voltage L Y - - 1 v SCL, SDA

Itams marked with an asterisk (%) were measured with the VP-96904 {displays mean detection and effective value), produced by Matsushita Communication Industrial.

@ Not designed for radiation resisiance.
© Signat input accurs in equiphase.
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@®Measurement circuit

30k 1000 :F
E—J’—J’
047 uF - 0.47 4F
+ i 29 M
s1 84 52
3, 2\ ’7}23 . 1 o2 1/2 3
AV
i EI—I 4.7k
@, 5.1k A uF .
ZGI——-] 10 1F:
z z 2 g g
S g & E 1 g S
2200pF 5 . - 2200pF
il D - e I = [ | RS 1 s
G4z 2200pF }z.ik e o e E 2.1k§ 2zoap|=.[.
10xF 10uF
- I 2] -
; A< | | =Y | *
- |- wel
- 10k._ _| Volume Valume a0k 21 el 10k N
2 5 veo B wez g 5 @)
5] 2 30K
§ 9 - A € |—'\Mr— 20 —e 9 9 N
™ 200k 8 YTC > T2
30K
Veo(&) vw—]1e] -
255 1 vec | :
y - s7
10 4FZZ 10uFS 14 17 2 1o \2
# K3 Standard vollage — 10xF
[
Yeg F = < BH38565 E_,]” S
beed
Unit: R [Q]
C [F)

Fig. 1

Note: Diagram depicts the BH3856S.
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@Performing data settings
(1) I2C BUS timing

BH3856S / BH3856FS

Parameter Symbol Min. Typ. Max. Unit
SCL clock frequency faeL 0 — 100 kHz
SCL clock hold time, HIGH state tHiGH 4 - - u“s
SCL clock hold time, LOW state fow 4.7 - - E:]
SDA and SDL signal start-up time ir - - i uS
SDA and SDL signal shut-down time tf - - 0.3 HS
Set-up time for re-send [start] conditions tsu;STA 4.7 - — Ms
Hold time (re-send) [start] conditions
(After hold time ends, initial clock tHo;STA 4 - - £
pulse is generated.}
Set time for [stop] conditions. 1su;STO 4.7 - - us
Bus free time bt.etlween [stop] condition taur 4.7 — _ P
and [start] condition
Data set-up time 1suDAT | 250 - - ns
1 |ﬂ.
SLC : : E
tHiGH __

SDA stan conditio

SDA etop conditi

D tsusto Gl

faur

SDA 8 |

15U DAT !

isu :STA=start code eat-up time.
HD; STA=start code hold time.
15U : STO=s510p code set-up fime.

12C-BUS timing rules

tBUF=bus frea time.

SU ;DAT==data set-up time.

IHD ; DAT=data hold time.
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L __________________________________________________
{2) 12C BUS data format
MSB LsB MSB LSB MSB LSB

S Slave address A Select address A Data | A P

1bit 8bit 1bit 8hit 1bit Bbit 1bit  1bit

- S = start condition (start bit recognition)

- Slave address = IC recognition. Upper 7 bits are random. Bottom bit is ".” for the sake of overwrite.
+ A = acknowledge bit (recognition of acknowledgment)

+ Select address = selection between volume, bass, treble, and matrix surround

* Data = volume and tone data

* P = stop condition (stop bit recognition)

{3) BH3856S/BH3856FS slave addresses
MSB LSB

AB AS Ad A3 A2 Al A0 | RW
1 0 0 0 0 0 A 0

+ Slave address selection
MDA = 1 (10000010} [SASS pin HI]
@A = 0 (10000000) [SASS pin LOW]

(4) Interface protocol
1) Basic protocol

S Slave address A Select address A Data | A p

MSB LsSB MSB LsSB MSB LSB

2} Auto increment (Select address increases {+1) by the value of the data.)

S | Slave address A | Selectaddress | A Data 1, data 2,...data N AP

MSB Lsg MSB LSB MSB LsSB

(Examples) (I'The address data specified by select address is taken as data 1.
(2The address data specified by select address +1 is taken as data 2.
(3The address data specified by select address +N is taken as data N.

3) Structure with which transmission is not possible (In this case, only select address 1 is set.)

S | Slave address A | Selectaddress1 | A | Data | A éSeIect address2! A | Data | A | P

MSB LsB MSB LSB MSB LSB MSB LSE MSB LSB

Note: Following transmission of data, data transmitted as select

address 2 will not be recognized as select address 2, but as data.
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“
(5) Specification of select address and data '

Function wea Select address | D7 [ 06 [ 05 DtllD . s 102 [ o1 [ Do
@ Volume CH1 (L) o[o]ololo 0|00 |V7|Vie]| vis]| V4 | Vi | Vi2 | vi1 | vio
@ Volume CH2 (R) olo|lo|o|o|o|o|1|vR7 |vRe| VRs | VRa | vR3 | VR2 | VR1 | VRO
(® Bass olofolololo]1]0 BAS | BA4 | BAS | BA2 | BA1 | BAO
@Treble olofoflo|lo|lo[1]1] o [ o |[TRs|TRa | TR3 | TR2 | TR1 | TRO
@ Surround olofo|ofo|1]olo] o | o | o o] o] o osro

- The auto increment function cycles the select address in the manner shown in Figure A.
(Figure AY@ - @ - @ :
! )
@@
* The cycle commences from the initially specified select address.

(6) Surround data

Function M5B Data Ls8
D7 D6 D5 D4 D3 D2 52 DO
Matrix surround OFF 0 0 0 0 0 0 0 0
Matrix surround ON 0 0 0
(7} Matrix surround
L— +
nput () + + Output
t (2L—R)
+
+
R— X X
Input ) * &P () Output
{(2R—L)
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(8) Volume attenuation (reference values)

ATT DATA ATT DATA ATT DATA

{dB) (HEX) (dB) (HEX) (dB) (HEX)
v} FF —19 a5 —56 a2
—1 E4 —20 8z —s8 3F
—2 De —22 7C —60 3C
-3 CF —24 76 —62 a9
—4 ca —26 74 —64 36
—5 cz —za 70 —66 34
—6 BD —30 6D —6a 3z
—7 B8 —az 6A =70 2F
—8 B2 —34 68 —72 2D
—9 AD —36 65 —74 24
—10 AQ —as 61 —76 28
—11 A5 —40 5C —78 26
—12 AD —42 59 —80 24
—13 a9 —44 55 ’ —82 22
—14 213 —486 52 —84 20
—15 94 —48 4E —86 1E
—16 90 —50 4B —80 1A
—17 8C —52 48 100 13
—18 89 —54 45 —112 00

Note: All figures in this table are refersnce values. When using this IC, check this table carefully and periorm the appropriate setting.

{9) Bass/Treble gain settings (reference values)

ATT DATA ATT DATA

(dB) {HEX) (aB) {HEX)
15 3F 0 1F
14 38 —1 1C
13 35 —2 1B
12 33 —3 19
11 31 —4 18
10 2F —5 17
2E B 16
8 2D -7 15
7 2c —8 13
6 2B —9 12
5 2A —10 11
4 29 ' —11 OF
3 27 —12 oD
2 26 —13 0B
1 25 —14 08
0 1F | —15 05

Notes: (1) The gain values in the trebte and bass data setting tables above are based on the assumption that the filter constants have been set so that

maximum and minimum gain are equal to the peak and bottom values listed in the frequency characleristics drawings.
(2) Allfigures in this table are reference values. When using this IC, check this table carefully and perform the appropriate setting.
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@®Application example
30k 30k 1BuF
I {7 20]—
047 F = AGND 047 xF
L] =2
CI1==04xF L — C1'L0.1,uF
e i
C2==0.1 uF ém & & |51k C2== 01 4F
T 5 =1
g s | B
o0l B o
222 2200pF < = C4 == 2200pF
E——lv % | g 24|——}
Ca== 2200pF }2-1k = — -1 & |2k G4 == 2200pF
T n =] T
10 uF — — 19 wF
Vol 1ol ve 082 uF
e m olume J+ 53’ | Volume i
334F g a0k 0.22F
+ 11 AAA E_I
DGND 200k -——I 0.033 uF
[2] s
30K 33uF
MICRO Ew o] H i
COMPUTER — 19uF
ﬂ 17 1+
- supp! AGND
* LLE-. 16
BH3B565 oo

Note: Diagram depicts the BH3856S,

Fig. 2
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@0Operation notes

1. Operating power supply voltage range
Aslong as the operating power supply voltage
and ambient temperature are kept within the spe-
cified range, the basic circuits are guaranteed to
function, but be sure to check the constants as
well as the element settings, voltage settings, and
temperature settings.

2. DBassfilter
BIN
* L/
A1
5.1kQ
IC intarnal BIAS IC internal BIAS ; H
{Fvee) (Fvee) : f! | Frequenoy 1: (Hz)
. ) '
e >
oAt

* B.P.F. composed of multiple feedback active fo can be varied according to the value of C.
{theoretical equation)

1 1 = R )+ -1
= —_—| 2 Z||———— | ¢
fo 2r X [ R1R=C1C2 ] Q= [[ RzC1Ce } X {CrtCa)
Note: Filter gain is calculated using the equation on the left. Total output
Ra Ci 1 1 gain is the sum of the gain for each of the internal circuils.
G="5xa X[ +7¢ }

{When Ri1=5.1k{?, Rz=50k 22, C1=C.=C)

1.0X10-5
fo= e Q=157 G=5.0
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“
3. About the treble filter '

c3 ™G

|
2200pF

A 2200pF
2.1k
IC internal BIAS IC internal BIAS }
(Fvoc} (Fvee) ' : | Freguency 1: (Hz)

+ The band—pass filter is constructed using a multiple-feedback active filter.
fa can be varied by changing the value of the capacitors.
(Theoretical formulas)

f —1><[—1J$ : AL %><(C+)_1

"~ on R1R=CaC: o= RzCsCa A

Note: The filter gain is given by the formula on the lefi, but the total output
gain is datermined by the this in combination with tha internal circwit.

_ R:
T B5kQ

=1

G x{1+%]

(When Ri = 2.1k 2, Rz = 25k, Ca = G4 = C)

_ 22X10-s

fo C

Q=173 G=25

4, 12CBUS control

High-frequency digital signals are input on the If you are not using [2CBUS control (i.e. you are using
SCL and SDA terminals, so ensure that the wiring DC control), connect the SCL, SDA and SASS termi-
and PCB pattern is designed in such a way as to nals to GND (do not leave them disconnected).

ensure that these signals do not interfere with the
analog signal system.

5. Step switching noise

The VC1, VG2, TC, BC and SC terminals have Investigate carefully before deciding on the values of
components connected to them the application the various circuit constants. ‘
example circuit. The values of these components The equivalent circuit for these terminals is given be-
may need to be changed depending on the sig- low (an integrator circuit is set at the first stage to slow
nal level setting and PCB pattern. the variation).
R EachFin Rvalue (kQ)
. VC1,VC2,BC, TC 30
]

I SC 200

ROHM 509

Audio accessory components - Sound control



Audic ICs

6.

' B.

nput () L= . _:_CP

input

Volume and tone level settings

This specification sheet gives reference values for
the amount of attenuation and gain with respect
to the serial control data. The internal D/ A con-
vartor is an R-2R circuit, and data exists for the
places where continuous variation dees not oc-
cur between data. Use this when fine setting is re-
quired. The setting limits are up to 8 bits for vol-
ume (256 steps) and 6 bits (64 steps) for tone.

Digital /analog separation

The digital and analog power supplies and
grounds for this IC (BH3856) are completely sep-
arate. The digital circuits are supplied from a
stable reference source that is on the chip (VREF
(3.8V)). For this reason, there is no need to worry
about timing shifts, or interference due to digital
noise.

Matrix surround

(" Output
(2L—R)

X

X1

O R . * () Output

{2R—L)

©The matrix surround circuit construction is as
shown in the diagram above. The gain is ob-
tained from the formulas in the diagram.

Phase Gain 0dB
Negative Phase Gain | 6dB

(However, reverse-phase gain is for input to one
Ch only)

BH3856S / BH3856FS

DC control
An internal impedance of 30k Q is seen from the
VC1,VC2, TC, and BC terminals, and 200k Q is
seen fromthe SC (pin 11} terminal, so with re-
gard to DC control, we recommend direct control
with the voltage source. When using variable vol-
ume, take the impedance into consideration
when making the setting.
Note: The DC control voltage range is OV to
VREF.
Do not apply voltages above VREF to the
terminals.

10. GND

+ As shown in the application example circuit,
connect the external compenent GND to the
analog GND.

- However, the GND for the capacitor connected
to the VREF term inal should be connected to
the digital GND.

« if a capacitor with goof high-frequency charac-
teristics is connected in parallel with the capac-
itor connected to VREF, the performance of the
circuit with respect to static noise will improve

{we recommend a ceramic capacitor of be-
tween 0.001 uFand 0.1 i£F)

+ When using long digital and analog ground
lines, take care to ensure that there is no po-
tential difference between the two ground lines.
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@Electrical characteristic curves

. BH3856S / BH3856FS
L _________________________________________ e

24 1 — 25 —
o2 AL=10kg F v ] ‘" || Voo=9V | -
= oe o 20 R.=10k0)
T g K ok | AT
E 11 F0aRy H g " ‘ ‘
T e AT g I < 10 d{m\\
5 E D s TN
£ ; T %1 %0 A
5 12 & a1 1 2 O H
X, 'h & N A R 1
5 2 S f D
o 10 ~ w -5 A4 4
: g ~ : i 7
g 8 & AN Z g 1
0 0.4 N 7 ]
g 9 2 \ g N/
3 4| Z I
2 5] -20
ol " om -25 “l ||\
5 [ ] 10 40 30 20 10 0 10 0 100 K 10k 100k
SUPPLY VOLTAGE : Ve (V) INPUT VOLTAGE ! Vi (dBV) FREQUENCY : f (Hz}
Fig. 3 Quiescent curve - Fig.4 Total harmonic distortion - Fig. 5 Output gain - Fraquency
Supply voltage characteristics Input voltage characteristics
@External dimensions (Unit: mm)
BH3856S BH3856FS
28.040.3
‘ 13.8102
30 . 16
o e 17
# O O 2 o RARAR AAA
o [~2 -1
. 4| H
§ ! 15 1018 L O
@ @ THBEE
- \ [ —) - 1 15
;’*\L: Il | J&‘ﬂm-‘ R e R
o — -t I
§ 1778 P T z LR 0.36£01 _ || 0.3Min
SDIP30 S80P-A32
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2-wire serial sound control IC
BH3856$ / BH3856FS

The BH3856S and BH3856F S are signal processing ICs designed for volume and tone centrol in televisions, mini
component stereo systems, and other audio products. Their two-line serial control {I2C-BUS) enables them to con-
trol volurhe and tone on the basis of signals from a microcomputer, etc.

@Applications
Televisions, [VCRs] personal computer televisions,
mini component stereo systems, car stereos

@Features

1) 12C-BUS facilitates direct serial control from a mi- 3) Stable standard voltage supply and built-in 1/ O
crocomputer of volume (main volume), balance buffer mean that few attachments are needed.
(left /right), and tone (bass, treble). DC control is SS0P32 package designed to save space.
also possibie. 4) Matrix surround yields powerful sound.

2) Volume is produced by a low-distortion, low-noise
VCA. Designed to minimize step noise.

@Block diagram
BH3856S BH3856FS
AGND[T] F— FILTER
3] FILTER
N1 [2] a1] IN2
25] vz
BN [3] .o BVNZ
BVN2
BiN1 [1] 2 N- G
27] BINZ
n-c[E] 0] BIN2
26| BVO2
Bvo1 [£] BVO2
25| TYNZ .
VN1 [7] . 28] TVN2
24] TIN2
TNt [] ) 25] TIn
23] TVO2
o1 [o] ™02
22] OUT2
our1 [ 23] ouT2
[21] vo! sl
Vee [i] a0k 2] vt
[2d] Vo2 i3 41—;’3”_
j scE o w—nj ve2
19 TC
SDA E—] [ B
EIBC 30k
N-cla 9] BC
SCLE EVHEF
o.ano [T supply T SLAVE ADDRESS supply
_ SELECT Sw 1 SLAYE ADDRESS
D_GND [ig] 17] geiEeT sw
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m

@Absolute maximum ratings (Ta = 25C)

BH3856S / BH3856FS

Parameter Symbol Limits Unit
Supply voltage Vee 10.0 v
®1
Powaer disslpation ::gggg:s Pd 1{;250;) Y mw
Operating temperature Topr —40~+85 T
Storage temperature Tsig —55~+150 c
*1 Reduced by 12 mW for each increass in Ta of 1T over 25°C.
* 2 Reduced by 6.8 mW for each Increase in Ta of 1°C over 25°C,
®Recommended operating conditions {Ta = 25%C)
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vce 6.0 9 9.5 v
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o

@Pin description
Pin No.

P E— Symbol Description
1 1 A_GND Analog system ground
2 2 IN1 Pin for ch 1 volume input
3 3 BVYN1 Pin for connection to ch 1 low-band filter
4 4 BIN1 Pin for connaction to ch 1 low-band filter
5 6 BVO1 Pin for connection to ¢h 1 low-band filter
6 7 TVN1 Pin for connection to ¢h 1 high-band filter
7 8 TIN1 Pin for connection to ch 1 high-band filter
8 9 TVO1 Pin for connaction to ch 1 high-band filter
9 10 ouT1 Pin for ch 1 volume output
10 1" Vee Power supply pin
11 12 SC Time constant pin for prevention of switching shock
13 13 SDA SDA data input pin
14 15 SCL SCL data input pin
15 16 D_GND Digital system ground
16 17 SASS Slave: address selection pin
17 18 VREF Standard voltage output pin
18 19 BC Time constant pin for prevention of switching shock
19 20 TC Time constant pin for prevention of switching shock
20 21 vCc2 "Time constant pin for prevention of switching shock
21 22 vCi Time constant pin for prevention of switching shock
22 23 ouTz Pin for ch 2 volume output
23 24 T™VO2 Pin for connection to ch 2 high-band fifter
24 25 TINZ Pin for connection to ch 2 high-band filter
25 26 TVN2 Pin for connection to ch 2 high-band filter
28 27 BvO2 Pin for connection to ch 2 low-band filter
27 29 BIN2 Pin for connection to ch 2 low-band filter
28 30 BVN2 Pin for connection to ch 2 low-band filter
29 3 IN2 Pin for ch 2 volume input
30 3z FILTER Filter pin
12 5,14,28 NC Not connected internally.
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BH3856S / BH3856FS
e |

@®Input/ cutput circult
Symbol Pin Voltage Equivalent circuit Description
IN A5V Main volumne input pin.
INZ 4:5\, Designed for input impedance of 47 kQ Typ).
33“12 :gg Pin for low band filter connection.
gm; :g\vf Pin for low band filter connection.
B PV Pin for low band fiter connection.
Vs
x o Filter input pin.
FILTER B2V Please install a capacitor of about 10 10
’ the filter pin.
% Has bulit-in precharge and discharge clrcuits.
A_an .
F 3
_I-[\‘m; igg 18 Pin for high band filter connection.
| &
Tpin
D on
TIN1 4.8V i
TiNZ 4.5V PFin for high band fliter conmaction.

% The pin numbers are for the BHIA56S,

499

Sound control

Audio accessory components



Audio ICs ' BH3856S / BH3856FS

Symbol Pin Voltage Equivalent Circuit Description
:Pég; igx Pin for high band filter connection.
Vo
x Main volume output pin
10pin .
83% 15¥ el - OUT1 is the volume output for CH1.
5 QUT2 is the volume output for CH2,
x |
A_GHD +
For prevention of shock noise during
SC step switching.
BC SC: Surround pin
TC BC: Bass pin
Vi TC: Treble pin
Vg2 VC1: Volume pin (CH1)
VC2: Volume pin (CH2)
Voo B
3.8V regulator output pin.
%= Output requires capacitor for stopping
oscillation. Output pin has built-in precharge
VREF 38v LU and discharge circuits, so there is no prablem
with start-up or shut-down even with a large
x capacitor. This pin is for connection to the
A.OND high-band filter.
Voo
%= A * 12C bass input pin
SDA " SDA: serlal data line
scL o i [0 SCL.: serial clock line
SASS ) i
i i + Slave address selection pin
A_GND SASS: slave address selection switch
VCC ) Power supply voltage pin.
A_GND Analog GND pin. Connected to |C board.
D_GND Digital GND pin. Separate from Analog GND pin.

* The pin numbers are for the BH38563.

500 -~ RONM



Audio ICs

BH3856S / BH3856FS

@Electrical characteristics (Unless otherwise specified, Ta = 257, Ve = 9V, f = 1kHz, BW = 20 ~ 20kHz,

VOL = Max., TONE = ALL FLAT, Rq = 600Q, R. = 10k Q)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current o - 20 27 mA | No signal
Max. input Vim 2.3 25 - vims | THD=1%, VOL=—20dB {ATT)
Max. output Vom 23 25 - Vimg | THD=1%
Voltage gain Gv —15 0 +15 | dB | Vin=1Vrms
Max. altenuation ATT 80 110 - dB | Vo=1Vrms
Cross talk Ver 0 80 - dB | Yo=1Vims
Low-band sontrol width VB Max. | +12 +i5 +18 dB 100Hz, Vin=100mVrms

VBMin. | —18 =15 =12 dB 100Hz, Vin=100mVrms
High-band control width VT Max. | +12 +15 +18 dB 100kHz, Vin=100mVrms
VTMin. | —18B —15 =12 dB 100kHz, Vin=100mYms

Matrix surround single-channel gain Gsn 4 8 8 dB VYo=1Vrms *
Total Harmonic distortion THD - 0.01 01 % Vo=0.5Vrms, BPF=400Hz~30kHz
Output noise voltage Viot - 45 65 | pVrms | No signal, VOL=MAX, Rg=0 *
Residual output noise vollage VMo - 2 10 | gVrms | Nosignal, VOL=—2, Rg=0 *
Standard power supply output voltage Vrer 35 38 43 v IReF=3mA
Standard power supply output current capability |  Irer 30 10 - mA | VRer>3.7V
Charnel balance G -1.5 ] +15 | dB | CH1taken as the standard for measuremants.
Input impedance Rw 33 47 81 kQ | f=1kHz
Output impedance Rour - - 10 Q f=1kHz
Ripple rejection RR 40 - - dB | t=100Hz, Vrr=1Vrms
Input voltage H VH 4 - - v 8CL, SDA
Input voltage L Y - - 1 v SCL, SDA

Itams marked with an asterisk (%) were measured with the VP-96904 {displays mean detection and effective value), produced by Matsushita Communication Industrial.

@ Not designed for radiation resisiance.
© Signat input accurs in equiphase.
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@®Measurement circuit

30k 1000 :F
E—J’—J’
047 uF - 0.47 4F
+ i 29 M
s1 84 52
3, 2\ ’7}23 . 1 o2 1/2 3
AV
i EI—I 4.7k
@, 5.1k A uF .
ZGI——-] 10 1F:
z z 2 g g
S g & E 1 g S
2200pF 5 . - 2200pF
il D - e I = [ | RS 1 s
G4z 2200pF }z.ik e o e E 2.1k§ 2zoap|=.[.
10xF 10uF
- I 2] -
; A< | | =Y | *
- |- wel
- 10k._ _| Volume Valume a0k 21 el 10k N
2 5 veo B wez g 5 @)
5] 2 30K
§ 9 - A € |—'\Mr— 20 —e 9 9 N
™ 200k 8 YTC > T2
30K
Veo(&) vw—]1e] -
255 1 vec | :
y - s7
10 4FZZ 10uFS 14 17 2 1o \2
# K3 Standard vollage — 10xF
[
Yeg F = < BH38565 E_,]” S
beed
Unit: R [Q]
C [F)

Fig. 1

Note: Diagram depicts the BH3856S.
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@Performing data settings
(1) I2C BUS timing

BH3856S / BH3856FS

Parameter Symbol Min. Typ. Max. Unit
SCL clock frequency faeL 0 — 100 kHz
SCL clock hold time, HIGH state tHiGH 4 - - u“s
SCL clock hold time, LOW state fow 4.7 - - E:]
SDA and SDL signal start-up time ir - - i uS
SDA and SDL signal shut-down time tf - - 0.3 HS
Set-up time for re-send [start] conditions tsu;STA 4.7 - — Ms
Hold time (re-send) [start] conditions
(After hold time ends, initial clock tHo;STA 4 - - £
pulse is generated.}
Set time for [stop] conditions. 1su;STO 4.7 - - us
Bus free time bt.etlween [stop] condition taur 4.7 — _ P
and [start] condition
Data set-up time 1suDAT | 250 - - ns
1 |ﬂ.
SLC : : E
tHiGH __

SDA stan conditio

SDA etop conditi

D tsusto Gl

faur

SDA 8 |

15U DAT !

isu :STA=start code eat-up time.
HD; STA=start code hold time.
15U : STO=s510p code set-up fime.

12C-BUS timing rules

tBUF=bus frea time.

SU ;DAT==data set-up time.

IHD ; DAT=data hold time.
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L __________________________________________________
{2) 12C BUS data format
MSB LsB MSB LSB MSB LSB

S Slave address A Select address A Data | A P

1bit 8bit 1bit 8hit 1bit Bbit 1bit  1bit

- S = start condition (start bit recognition)

- Slave address = IC recognition. Upper 7 bits are random. Bottom bit is ".” for the sake of overwrite.
+ A = acknowledge bit (recognition of acknowledgment)

+ Select address = selection between volume, bass, treble, and matrix surround

* Data = volume and tone data

* P = stop condition (stop bit recognition)

{3) BH3856S/BH3856FS slave addresses
MSB LSB

AB AS Ad A3 A2 Al A0 | RW
1 0 0 0 0 0 A 0

+ Slave address selection
MDA = 1 (10000010} [SASS pin HI]
@A = 0 (10000000) [SASS pin LOW]

(4) Interface protocol
1) Basic protocol

S Slave address A Select address A Data | A p

MSB LsSB MSB LsSB MSB LSB

2} Auto increment (Select address increases {+1) by the value of the data.)

S | Slave address A | Selectaddress | A Data 1, data 2,...data N AP

MSB Lsg MSB LSB MSB LsSB

(Examples) (I'The address data specified by select address is taken as data 1.
(2The address data specified by select address +1 is taken as data 2.
(3The address data specified by select address +N is taken as data N.

3) Structure with which transmission is not possible (In this case, only select address 1 is set.)

S | Slave address A | Selectaddress1 | A | Data | A éSeIect address2! A | Data | A | P

MSB LsB MSB LSB MSB LSB MSB LSE MSB LSB

Note: Following transmission of data, data transmitted as select

address 2 will not be recognized as select address 2, but as data.
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“
(5) Specification of select address and data '

Function wea Select address | D7 [ 06 [ 05 DtllD . s 102 [ o1 [ Do
@ Volume CH1 (L) o[o]ololo 0|00 |V7|Vie]| vis]| V4 | Vi | Vi2 | vi1 | vio
@ Volume CH2 (R) olo|lo|o|o|o|o|1|vR7 |vRe| VRs | VRa | vR3 | VR2 | VR1 | VRO
(® Bass olofolololo]1]0 BAS | BA4 | BAS | BA2 | BA1 | BAO
@Treble olofoflo|lo|lo[1]1] o [ o |[TRs|TRa | TR3 | TR2 | TR1 | TRO
@ Surround olofo|ofo|1]olo] o | o | o o] o] o osro

- The auto increment function cycles the select address in the manner shown in Figure A.
(Figure AY@ - @ - @ :
! )
@@
* The cycle commences from the initially specified select address.

(6) Surround data

Function M5B Data Ls8
D7 D6 D5 D4 D3 D2 52 DO
Matrix surround OFF 0 0 0 0 0 0 0 0
Matrix surround ON 0 0 0
(7} Matrix surround
L— +
nput () + + Output
t (2L—R)
+
+
R— X X
Input ) * &P () Output
{(2R—L)

RAOHM 505

Audio accessory componenis - Sound control



Audio ICs BH3856S / BH3856FS

(8) Volume attenuation (reference values)

ATT DATA ATT DATA ATT DATA

{dB) (HEX) (dB) (HEX) (dB) (HEX)
v} FF —19 a5 —56 a2
—1 E4 —20 8z —s8 3F
—2 De —22 7C —60 3C
-3 CF —24 76 —62 a9
—4 ca —26 74 —64 36
—5 cz —za 70 —66 34
—6 BD —30 6D —6a 3z
—7 B8 —az 6A =70 2F
—8 B2 —34 68 —72 2D
—9 AD —36 65 —74 24
—10 AQ —as 61 —76 28
—11 A5 —40 5C —78 26
—12 AD —42 59 —80 24
—13 a9 —44 55 ’ —82 22
—14 213 —486 52 —84 20
—15 94 —48 4E —86 1E
—16 90 —50 4B —80 1A
—17 8C —52 48 100 13
—18 89 —54 45 —112 00

Note: All figures in this table are refersnce values. When using this IC, check this table carefully and periorm the appropriate setting.

{9) Bass/Treble gain settings (reference values)

ATT DATA ATT DATA

(dB) {HEX) (aB) {HEX)
15 3F 0 1F
14 38 —1 1C
13 35 —2 1B
12 33 —3 19
11 31 —4 18
10 2F —5 17
2E B 16
8 2D -7 15
7 2c —8 13
6 2B —9 12
5 2A —10 11
4 29 ' —11 OF
3 27 —12 oD
2 26 —13 0B
1 25 —14 08
0 1F | —15 05

Notes: (1) The gain values in the trebte and bass data setting tables above are based on the assumption that the filter constants have been set so that

maximum and minimum gain are equal to the peak and bottom values listed in the frequency characleristics drawings.
(2) Allfigures in this table are reference values. When using this IC, check this table carefully and perform the appropriate setting.
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@®Application example
30k 30k 1BuF
I {7 20]—
047 F = AGND 047 xF
L] =2
CI1==04xF L — C1'L0.1,uF
e i
C2==0.1 uF ém & & |51k C2== 01 4F
T 5 =1
g s | B
o0l B o
222 2200pF < = C4 == 2200pF
E——lv % | g 24|——}
Ca== 2200pF }2-1k = — -1 & |2k G4 == 2200pF
T n =] T
10 uF — — 19 wF
Vol 1ol ve 082 uF
e m olume J+ 53’ | Volume i
334F g a0k 0.22F
+ 11 AAA E_I
DGND 200k -——I 0.033 uF
[2] s
30K 33uF
MICRO Ew o] H i
COMPUTER — 19uF
ﬂ 17 1+
- supp! AGND
* LLE-. 16
BH3B565 oo

Note: Diagram depicts the BH3856S,

Fig. 2
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@0Operation notes

1. Operating power supply voltage range
Aslong as the operating power supply voltage
and ambient temperature are kept within the spe-
cified range, the basic circuits are guaranteed to
function, but be sure to check the constants as
well as the element settings, voltage settings, and
temperature settings.

2. DBassfilter
BIN
* L/
A1
5.1kQ
IC intarnal BIAS IC internal BIAS ; H
{Fvee) (Fvee) : f! | Frequenoy 1: (Hz)
. ) '
e >
oAt

* B.P.F. composed of multiple feedback active fo can be varied according to the value of C.
{theoretical equation)

1 1 = R )+ -1
= —_—| 2 Z||———— | ¢
fo 2r X [ R1R=C1C2 ] Q= [[ RzC1Ce } X {CrtCa)
Note: Filter gain is calculated using the equation on the left. Total output
Ra Ci 1 1 gain is the sum of the gain for each of the internal circuils.
G="5xa X[ +7¢ }

{When Ri1=5.1k{?, Rz=50k 22, C1=C.=C)

1.0X10-5
fo= e Q=157 G=5.0
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“
3. About the treble filter '

c3 ™G

|
2200pF

A 2200pF
2.1k
IC internal BIAS IC internal BIAS }
(Fvoc} (Fvee) ' : | Freguency 1: (Hz)

+ The band—pass filter is constructed using a multiple-feedback active filter.
fa can be varied by changing the value of the capacitors.
(Theoretical formulas)

f —1><[—1J$ : AL %><(C+)_1

"~ on R1R=CaC: o= RzCsCa A

Note: The filter gain is given by the formula on the lefi, but the total output
gain is datermined by the this in combination with tha internal circwit.

_ R:
T B5kQ

=1

G x{1+%]

(When Ri = 2.1k 2, Rz = 25k, Ca = G4 = C)

_ 22X10-s

fo C

Q=173 G=25

4, 12CBUS control

High-frequency digital signals are input on the If you are not using [2CBUS control (i.e. you are using
SCL and SDA terminals, so ensure that the wiring DC control), connect the SCL, SDA and SASS termi-
and PCB pattern is designed in such a way as to nals to GND (do not leave them disconnected).

ensure that these signals do not interfere with the
analog signal system.

5. Step switching noise

The VC1, VG2, TC, BC and SC terminals have Investigate carefully before deciding on the values of
components connected to them the application the various circuit constants. ‘
example circuit. The values of these components The equivalent circuit for these terminals is given be-
may need to be changed depending on the sig- low (an integrator circuit is set at the first stage to slow
nal level setting and PCB pattern. the variation).
R EachFin Rvalue (kQ)
. VC1,VC2,BC, TC 30
]

I SC 200
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6.

' B.

nput () L= . _:_CP

input

Volume and tone level settings

This specification sheet gives reference values for
the amount of attenuation and gain with respect
to the serial control data. The internal D/ A con-
vartor is an R-2R circuit, and data exists for the
places where continuous variation dees not oc-
cur between data. Use this when fine setting is re-
quired. The setting limits are up to 8 bits for vol-
ume (256 steps) and 6 bits (64 steps) for tone.

Digital /analog separation

The digital and analog power supplies and
grounds for this IC (BH3856) are completely sep-
arate. The digital circuits are supplied from a
stable reference source that is on the chip (VREF
(3.8V)). For this reason, there is no need to worry
about timing shifts, or interference due to digital
noise.

Matrix surround

(" Output
(2L—R)

X

X1

O R . * () Output

{2R—L)

©The matrix surround circuit construction is as
shown in the diagram above. The gain is ob-
tained from the formulas in the diagram.

Phase Gain 0dB
Negative Phase Gain | 6dB

(However, reverse-phase gain is for input to one
Ch only)

BH3856S / BH3856FS

DC control
An internal impedance of 30k Q is seen from the
VC1,VC2, TC, and BC terminals, and 200k Q is
seen fromthe SC (pin 11} terminal, so with re-
gard to DC control, we recommend direct control
with the voltage source. When using variable vol-
ume, take the impedance into consideration
when making the setting.
Note: The DC control voltage range is OV to
VREF.
Do not apply voltages above VREF to the
terminals.

10. GND

+ As shown in the application example circuit,
connect the external compenent GND to the
analog GND.

- However, the GND for the capacitor connected
to the VREF term inal should be connected to
the digital GND.

« if a capacitor with goof high-frequency charac-
teristics is connected in parallel with the capac-
itor connected to VREF, the performance of the
circuit with respect to static noise will improve

{we recommend a ceramic capacitor of be-
tween 0.001 uFand 0.1 i£F)

+ When using long digital and analog ground
lines, take care to ensure that there is no po-
tential difference between the two ground lines.
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@Electrical characteristic curves

. BH3856S / BH3856FS
L _________________________________________ e

24 1 — 25 —
o2 AL=10kg F v ] ‘" || Voo=9V | -
= oe o 20 R.=10k0)
T g K ok | AT
E 11 F0aRy H g " ‘ ‘
T e AT g I < 10 d{m\\
5 E D s TN
£ ; T %1 %0 A
5 12 & a1 1 2 O H
X, 'h & N A R 1
5 2 S f D
o 10 ~ w -5 A4 4
: g ~ : i 7
g 8 & AN Z g 1
0 0.4 N 7 ]
g 9 2 \ g N/
3 4| Z I
2 5] -20
ol " om -25 “l ||\
5 [ ] 10 40 30 20 10 0 10 0 100 K 10k 100k
SUPPLY VOLTAGE : Ve (V) INPUT VOLTAGE ! Vi (dBV) FREQUENCY : f (Hz}
Fig. 3 Quiescent curve - Fig.4 Total harmonic distortion - Fig. 5 Output gain - Fraquency
Supply voltage characteristics Input voltage characteristics
@External dimensions (Unit: mm)
BH3856S BH3856FS
28.040.3
‘ 13.8102
30 . 16
o e 17
# O O 2 o RARAR AAA
o [~2 -1
. 4| H
§ ! 15 1018 L O
@ @ THBEE
- \ [ —) - 1 15
;’*\L: Il | J&‘ﬂm-‘ R e R
o — -t I
§ 1778 P T z LR 0.36£01 _ || 0.3Min
SDIP30 S80P-A32
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Audio sound controller
BH3857FV

The BH3857FV is a sighal-processing IC for controlling audio quality in CD radio-cassette players and mini-compo-
nent stereo systems. Three-line serial control is available making it easy to adjust tone and volume using a micro-
processor.

" @Applications
Mini-component stereo systems, CD radio cassette
players, car audio systems and TVs.

@®Features
1) Volume (main volume) and tone (bass and treble) 4) The IC includes a stable reference voltage source
control possible by direct serial link to a micropro- and input buffer to reduce external compenent re-
cessor. DC control is also possible. guirements, and comes in a compact 40-pin SSOP
2) Volume control is done with a low-distortion, low- package that is perfect for compact designs.
noise VCA, and step noise is suppressed. 5) Four open-collector outputs are provided to make
3} The gain of the input amplifier can be adjusted, logic control possible.
and two surround matrixes are available to expand
" the sound.

@Absolute maximum ratings {Ta = 25C)

Parameter Symbol Limits Unit
Applied voltage Vee 10.0 . v
Power dissipation Pd 1000 mw
Operating temperature Topr —40~185 C
Storage lemperature Tslg —55~+150 [
Port terminal voltage PORT1~PORT4 15.0 v
Control terminal voltage \é(c: gg VREr v

* Reduced by 8mW for each increase In Ta of 1°C over 25°C.

@Recommended operating conditions (Ta = 25TC)

Parameter Symbol Min. Typ. Max. Unit
Supply voltage Veo 54 8.0 9.5 v
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@®Block diagram

olaloicioicioioiziaicicinicioicizicicia

TREBLE . TREBLE
VOLUME VOLUME

] 1
V ] | ]
TONE LOLUME I—v—|: MATRIX SURROUND2 I—v—l: VOLUME TONE
\ ]
T

b e i
MATRIX [T T maTRIX

SURROQUNDA SURRQUNE
BASS % BASS

Ll Lel Lol lel el (o] [r] L] ToT Lol Tof Tl Tl Toof T Toef ] [ie]
z B

o

[+>3
SINT E
BN E
5]

[~3

8 2
« 7]

BvVO2
BIN2
BVN2

i
&

©Control of volume, bass, treble and surround 2 can also be done by external application of a DC voltage to the VC
{volume), BC (bass), TC (treble) and SC {surround 2} terminals.

QThe impedance of the VG, TC, and BC terminals is 10k (typ.).

©The impedance of the SC terminal is 200k Q (typ.).

Audic accessory components - Sound control
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BH3857FV

®Pin descriptions
Pin No] Symbol Function Pin No.| Symbol Function
1 BvO2 | Channel 2 bass filter 21 TIN1 Channel 1 trable filter
2 BIN2 | Ghannel 2 bass filter 22 TvO1 | Channel 1 treble filter
3 BVYN2 | Channel 2 bass filter 23 QUT1 | Channel 1 volume output
4 502 Channe! 2 surround constant setting 24 Vee Power supply
5 SNF2 | Channel 2 surround constant setting 25 SC Time constant sefting terminal to prevent switching shock
6 8IN2 | Channel 2 surround input 26 | PORT1 | Portoutput
7 | BUQUTZ | Input-stage amplifier output 27 | PORT2 | Port output
8 NF2 Input-stage amplifier gain setting 28 | PORT3 | Port output
9 IN2 Channel 2 volume input 29 | PORT4 | Port output
10 | FILTER | Filter terminal 30 | D_GND | Digital ground
11 | A_GND | Analog ground i VREF | Reference voltage output
12 IN1 Channel 1 volume input 32 | LATCH | Latch input
13 NF1 Input-stage amplifier gain setting 33 DATA | Data input
14 | BUOUT1 | Input-stage amplifier output 34 CK | Clock input
15 SIN1 Channel 1 surround input 35 BC Time constant setting terminal to prevent switching shock
16 SNF1 | Channel 1 surround constant setting 36 TC Tima constant setting terminal to prevent switching shock
17 s Channel 1 surround constant setting 37 vC Time constant setting terminal to prevent switching shock
18 BVN1 | Channel 1 bass filter 38 0UT2 | Channel 2 volume output
19 BiN1 [ Channel 1 bass filter 33 | TVO2 | Channel 2 treble fiter
20 BVO1 | Channel 1 bass filter 40 TINZ2 | Channel 2 treble fitter
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BH3857FV

@Electrical characteristics iUnIess otherwise specified, Ta = 25°C, Vce = BV, f = 1kHz, BW = 20Hz to 20kHz,
VOL = MAX, Tone = ALL FLAT, R; = 600Q, RL = 10k Q, INPUT_AMP_GAIN = 0dB)

Parameter Symbol | Min. Typ. Max. Unit Conditions
Quiescent current le 9 19 26 mA No signal
Maximum input voltage Vim 1.7 19 — vims | THD=1%, Vo.=—20dB (ATT)
Maximum output vollage Vom 1.8 2.0 - Vims | THD=1%
Voltage gain Gv —20 0.0 +2.0 dB Vin=1Vrms
Maximum attenuation ATT 90 110 - dB Yo=1Vrms
Crosstalk Ver 64 70 - dB Vo=1Vrms, BPF=400Hz ~30kHz
Bass control range VBmax | +12 +15 +18 dB 75Hz, Vin=100mVrms
VBmin —18 —15 —12 dB 75Hz, Vin=100mVrms
Treble control range VTmax +12 +15 +18 dB 10kHz, Vin=100mVrms
VTmin —18 —15 —-12 dB 10kHz, Vin=100mVrms
Mute attenuation Vmr 90 110 - dB Vo=1Vrms %
Total harmonic distortion -THD - 0.03 0.1 % Vo=0.3Vrms, BFF=400Hz~30kHz
Residual cutput noise vollage Vot - 25 34 #Vrms | No signal, Vo.=MAX, Rg=0 *
E?luittflrltxr:)ssitdual noise voltaga Vo2 _ 80 120 | wVrms cg fign;k;?ggE:oALL MAX, *
Residual output noise voltage VMo - 2 10 g Vrms | No signal, VOL = -infinity, Rg=0 %
Reference voltage supply output Vrer 3.5 3.8 4.1 v lrer=3mA
Reference voltage supply output Irer 3.0 10 - mA | VRer>3.7V
current capacity
Channel balance Ger —2.0 0 +2.0 dB Measured with respect to CH1
Port output current lpasax 5.0 - - mA
L output voltage VoL - 0.4 0.5 v loL=5mA
H output disable current lozn - - 1.0 uA | Vo=5V
Volume attenuation {-10dB) ATT10 | —120 | —100 | —80 | dB 1‘3:“07001%5i:'i§:f:t'_‘""°" control data
SC terminal (on voltage) SCon - 0 0.5 v
VC terminal impedance Rvc 8.0 10 12 kQ
BC terminal impedance Rec 8.0 10 12 kQ
TG terminal impedance Rrc 8.0 10 12 kQ
SC terminal impedance Rsc 160 200 240 kQ

* Measured using a Matsushita Communication Industral VP-9600A {average value detector, effective value disptay).
Operating specifications: same phase for the input and output signals.

© Not designed for radiation rasistance.
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®Measurement circuit

Micraprocassor

BH3857FV

= T
10k i By == 10k
o0
0.01 4 10, ' 10, 00k
+ +
40| |29] e8| |a7] |36l |as I_eﬂ Fs_l Faz-l 31 Fu_l 200 |28| |27] |28 Es_l 24| 23] fez] [=
|—_|—] 1
10k <10k <10k VREF 200k Voo
i N
TREBLE — TREBLE
VOLUME VOLUME
:::::::::::1 CONTROL |::::::::::::
1 T 1
i aiaetaldiatale - L] et ! ¥
| i
TONE | VOLUME H MATRIX SURROUND2 I—:—l VOLUME | TONE
i | | i
. T
R e ; e — —
' Vee !
MATRIX |7 o MATRIX
SURROUND1 SURARQUND1
BASS BASS
I1||2||a||4||5, 8 7 |a| |14F !15"16"17"15!!19? !zol
0,086 4 0,068 4 0.068 4 0.068 »

Fig. 1
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@Circuit operation

(1) About the data format
As shown in Fig. 2, there are 32 bits of data.
When the power is applied, a reset is applied to

" switch ports 1 to 4 off, but the reset is not applied

{o the other ports, so they are-unstable. For this
reason, it is necessary to input the data at least
once while the set mute circuit is on.

M5B

DATA D00 D01 Do2 D03

LATCH

LsB

D30

D31

BH3857FV

Data Function
DO0~DO7 Volume control
D0g~D12 Treble control

D13~D17 Bass control
D18~D19 Surround control
D20~D23 Port control
D24~D31 Chip select + parity

+ Surround is on when the bit data is 0, and off when it
is1.

* With regard to the port 1 to 4 outputs, when the
power is on, if no data is input the transistors for
each output are set to off. The outputs are on when
the hit datais 1, and off when it is 0.

#Apply the following data for chip select and parity.

D24 - - - - - - D31
01010111

Fig. 2

#* D18 . Surround matrix 1 control
D19 @ Surround matrix 2 control

D20

b21

D22

D23

Port 1

Port 2

Port 3

Port 4

Audio accessory components - Sound control .
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. ________________________________________________________________________________________ |
(2) Logicinput terminals
Logic input terminals have a bipolar construction,
s0 take care with regard to source current.

(3) Timing chart
The timing chart is shown in Fig. 3.

Timing (recommended conditions)

LS |

O

tw (LATCH)

-

LATCH

i i
________ : 10%

Fig.3
Timing chart constants
Parameter Symbol Min. Typ. Max. Unit

H input voltage Vin 4.0 5.0 6.0 v
L input voltage Vi - 0 1.0 \)
Minimum clock width tw 20 — — uS
Minimum data width tw (DATA) 20 - - uS
Minimum latch width tw (LATCH) | 2.0 - - uS
Setup time (DATA to CLK) tsu 1.0 - - 1S
Hold time (CLK to DATA) th 1.0 — — #S
Selup time (CLK to LATCH) ts 1.0 — — us

* Hold the loglc terminal inputs at a "L" voltage untll the voltage on the Vec terminal reaches the
minimum operating voltage (5.4V). The pont terminals {pins 26 to 29) are off (open) at this time.
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(4) Datatable

The transmission data is given in the table below.

Volume data settings (reference values)

LSB
Vi

MSB

10

20

[01}UOD pUNOS 'E.._mccanu Aossanoe ophy

30

40

Ve

Vs

Va4

Vs

Ve

A

Va

Volume gain

0dB
—1dB
—2dB
—3dB
—4dB
—5dB
—6dB
—7dB
—8dB
—odB
—10dB
—11dB
—1i2dB
—13dB
—14dB
—15dB
—16dB
—17dB
—18dB
—19dB
—20dB
—22dB
—24dB
—26dB
—28dB
—30dB
—320B
—34dB
—26dB
—asdB
—4008
—42d8
—a44dB
—46dB
—48d8
—50d8
—52d8
—54dB
—56dB
—58dB
—a0dB
—62dB

Hex display

FF
ES5

DB

D3

cC

Cce

co

BA
B5

BO

AB

AT

A3

gF

9C
o8
95

a1

BE
BA
a7
81

7B
75
70
6B
66
62
50
50
85
ap
aA
47
43

51

40
3D

A
37

34
az
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e ]

MSB LSB

Hex display Volume gain Ve Vs Vs Vs Vi Va Ve Vi

2F -64dB 0 0 1 0 1 1 1 1

2D —66dB 0 0 1 o 1 1 0 1

2B —68dB 0 0 1 o 1 0 1 1

28 —70dB 0 0 1 0 1 0 o 0

26 —72d8 o 0 1 0 0 1 1 0

24 —74dB 1} 0 1 0 0 1 0 0

23 —76dB 0 0 1 0 0 0 1 1

21 —78dB o 0 1 0 o 0 0 1 50

1F —80dB 0 0 0 1 1 1 1 1

1E —82dB 0 0 0 1 1 1 1 0

1C —84dB 0 0 0 1 1 1 0 0

00 —oo 0 0 o] 0 0 0 0 0

Note: The values given in this table are for reference only. 138 sure to check them carefully in actual use.

Bass and treble settings (reference values)

Treble data Bass data

vsE Setting data . Tre?cli% g;ain Hex display B Setting data s Tret:::l;aB g);ain Hex display
0 0 0 4] 0 ~15 00 0 0 0 0 0 —15 00
0 0 0 0 —14 04 0 0 1 0 1 —14 05
0 0 1 1 0 —12 06 0 0 1 1 1 -12 07
0 1 0 0 0 —10 o8 0 1 0 0 1 —10 09
0 1 0 0 1 —8 09 0 1 0 1 D —8 DA
0 1 0 1 0 —6 0A 0 1 0 1 1 —8 oB
0 1 0 1 1 —4 0B 0 1 1 0 0 —4 oC
0 1 1 0 0 —2 ocC 0 1 1 ¢ 1 —2 oD
0 1 1 1 1 +0 OF 0 1 1 1 1 +0 oF
1 0 1 0 0 +2 14 1 0 0 1 1 +2 13
1 0 1 0 1 +4 15 1 0 1 0 0 +4 14
10|11 ]o0 +6 16 10 (1] 0|1 +6 15
1o 1 [1]1 +8 17 1701 ]1]0 +8 16
1 1 0 0 0 +10 18 1 0 1 1 1 +10 17
1 1 0 1 0 +i2 1A 1 1 0 0 1 +12 19
1 1 1 0 0 +14 1C 1 1 0 1 1 +14 iB
1 1 1 1 1 +15 1F 1 1 1 1 1 +15 1F

Note: 1.The gain values given in the bass data setting table above are for when the filter constants are set so that the peak or bottom values in the
frequency characteristic graph become the maximum or minlmurm gain values,
2, The values given in this table are for referance only. Be sure to check them cargfully in aclual use,
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®Application example

o .
I Microprocesser | ? ? T ? 5 (V) I

100k
100k
100k
100k

0.0 u

il
10ux J1op lop o 10 4 10 4 o 0914
= =
ce + [+ R + + + c2 .
nioioicinicicioicicicioinoicioicioloiole

1
10K 10k <10k VREF 200k

1
TREELE TREBLE
VOLUME VOLUME

[ - CONTROL I:

e

L] ] .
I |
| i
TONE | VOLUME I—v—l} MATRIX SURROUND2 I—l—l: VOLUME ' TONE

I 1
‘"“} Voo :L
MATRIX Tl maTRIX
SURROUND1 20k SURRDUND1
BASS BASS
7k a7
20k
il Lz |2l |a4]]s ﬂ al L] J1s] |is] |17] [1e] [1e] [2o
¢ | ¢t 4700P + |+ 4700P ¢ o
=
0.068 41 0,088 W |04 + 0.068 4 0.088
2% 10z
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@External components
(1) Input buffer

+ The input impedance is 47k Q.
+ A buffer if R and C1 are not present.
* The gain can be set by R and the 20k .

Gvc = {R + 20kQ)/R

Note: Set C: (input coupling) and Ci (used to set the
gain) depending on the frequency band used.

(2) Bass filter
€1
I F
OOIBB;x BVO
1 | R2
BIN G2 BVN 85k
b I I - R oo
R 0.068 uF + h : :
11.5k02 H ! : Fraguency [: (Hz)
. s .
Internal blas Commmnnns >‘
Cooat
Internal bias

+ A band-pass filter is constructed using a multiple-feedback type active filter.
Fo can be changed using the C valve.

(Theoretical formula)
1

1
=1 (.1 )% = _ 1 7 -
o= 57 X[Fh HaC1Cz] Q= [[ RzC1Cs ] X (Cr+Ca)

G= Ra X [1+ Cr ]_‘ Note: The filter galn is calculated using these formulas,

bk Ce but the internal circuit must be added to give the total culput gain.
{(When Ri=11.5k2, Rz==85kQ, and C1= C2=C}
—6
o= 212107 gs136 G=85
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(3) Treblefilter

H.P.F. set by external component

S
001 xF  T1yo
TIN
2.0k2
Internal blag

Intemal bigs

* The bypass filter cutoff frequency (fc1) can be al-
tered by changing the value of the external capacitor
Ca.

-1
1= 5 XCaxak

The recommended value for fc1 is about 8kHz.

* The bandwidth of the internal amplifier is determined
by fc2 (about 100kHz),

The tone control provides gain boost or cut over a fre-
quency range that you decide. At the peak and bottom
of the frequency characteristic the boost is 15dB, and
the cutis —15dB (Typ.). Take the frequency character-
istic into consideration when designing the filter.

1} Amount of tone boost

When the amount of volume attenuation is large, the
tone control width will change. Reference values are
given below,

Note, however, that the actual values will vary due to
differences in individual components.

Reference values :
Tone control width at 0dB volume attenuation : +
15.0dBTone control width at —40dB volume atten-
uation : *13.5dBTone control width at —60dB
volume attenuation : +12.0dB

BH3857FV

Bz

100kiz

Frequency I {Hz)

523
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BH3857FV

{4) Surround matrix
1} Surround 1
Circuit example

() 4pin

—_—

To internal To internal

17pin () () 16pin

i 104 External circult
; | 1 ¢/
E Cz R: i
| a S
» Gain setting
Same-phase gain ;— X w {1ch, 2ch)
: ; 1 (R1//R=) +4.7k
le-ph . e TR
Single-phase gain 5 pre B/Re {1ch)
e (26h)
{* Channel 1 input, channel 2 AC ground)
a1 (Ri//Ra) /2+44.7k
R -ph € L TLS
everse-phase gain — * Ri//Ra) /2 (1ch, 2ch)
* Mixing signal frequency characteristic settings
BdB/oct
2
3
EdBroct
o1 fe2
—_—-
fraguency
-1
o= 5oz (Hz)
_ 1
fee= orgxamk (7
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BH3857FV

2) Surround 2

Lo ‘ + —O
(a/2L—1/2R)
x5
x4
RO——d &= O
(3/2R—1/2L)

@Operation notes

We guarantee the application circuit design, but rec-
ommend that you thoroughly check its characteristics
and pay attention to the points of caution given be-
low.)f you change any of the external component val-
ues, check both the static and transient characteristics
of the circuit, and allow sufficient margin in your selec-
tions to take into account variations in the components
and ICs.

(1) Supply voltage range

The basic circuit functions are guaranteed to operate If
the circuit is operated within the recommended tem-
perature and supply voltage ranges. Please confirm

the values of the circuit constants, voltage setting, and

temperature in actual use.

(2) Step switching noise

The VC (pin 37}, TC (pin 36), BC {(pin 35), and SC {pin
25) terminals have components connected to them in
the application example circuit. The values of these
components may need to be changed depending on
the signal level setting and PCB pattern. Investigate
caretfully before deciding on the values of the various
circuit constants.

The equivalent circuit for these terminals is given be-
low (an integrator circuit is set at the first stage to slow
the variation).

Each
terminel

!

R

R value (kQ))
VC, BC, TC 10
SC 200

©The surround matrix construction is shown in the
diagram on the left.

The gain calculations are given by the formulas in the
diagram.

Same-phase gain 0dB

Reverse-phase gain 3.5d8

(However, the reverse-phase gain is input
1o one channel only)

(3) Volume and tone level settings

This specification sheet gives reference values for the
amount of attenuation and gain with respect to the se-
tial control data.

The internal D/A convertor is an R-2R circuit, and data
exists for the places where continuous variation does
not occur between data.

Use this when fine setting is required. The setting limits
are up to 8 bits for volume (256 steps) and 5 bits (32
steps) for tone.

(4) Digital/analog separation

The digital and analog power supplies and grounds
are completely separate. The digital circuits are sup-
plied from a stable reference source that is on the chip
(VREF (pin 31)). For this reason, there is no need to
waorry about timing shifts, or interference due to digital
noise.

(5) Output ports

Ports 1 to 4 (pins 26 to 29), are reset when the power

‘is applied. The reset state continues until the next seri-

al data is input.

Note: The CK, DATA and LATCH line data must be
held low up until the next data is input after pow-
er is applied,

* Do not apply more than 15V to the output ports.

{6) DC control

Aninternal impedance of 10k Q is seen from the VC

(pin 37), TC (pin 386}, and BC (pin 35) terminals, and

200k Q2 is seen from the SC (pin 25) terminal, so with

regard to DC control, we recommend direct control
with the voltage source.

When using variable volume, take the impedance into

consideration when making the setting.

Note: The DC control voltage range is OV 10 Vrer.

Do not apply voltages above Veer to the termi-
nals.

525
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@¢Electrical characteristic curves

24 % 1 25
RL=10kQ £ Veo= 8V Voo= 8V
22 a I=1kHz 1 20 P=10kQ
i e F o 15
E 3 2 S o4 @ N je
. 7 g N / 2 4o 4
- 16 P 4 3
A £ / 3 /
By ] 4 -8 N
] / = z 1/
[N @ Vi © 0
i P a 01 - 5 N |
=] N . Y
[&] 10 [3) A - yd g -5 \
8 z N1 _
g & N 10 7
@ - 215 N I3
] 4 T >
g @ 2 —20
5o0.01 —25
1 2 8 4 6§ 6 7 8 9 10 © —a -3 -2 -0 0 10 10 100 1k 10K 100k
SUPPLY VOLTAGE : Voo (V) INPUT VOLTAGE : Vi (0BV) FREQUENCY : f (Hz)
Fig. 5 Quisscent current vs. Fig. 6 Total harmonic distortion vs. Fig. 7 Output gain vs. frequency
supply voltage input voltage
@External dimensions (Unit; mm)
13.6£0.2

1
ST L

| 1|t_i'—"‘




Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, sither in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by ény chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Appiication circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electranic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to uss these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human lifs (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
or safaty devices) please be sure to consult with our sales representatives in advance.

Notes when expoarting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material {or labor) as determined by foreign
exchange or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material,




Audio ICs

Audio sound controller
BH3864F

The BH3864F has been developed for use in mini-component stereo systems. Switching is done using a resistor
ladder to suppress DC offset at switching. Two-line serial control is available, and external threa-line serial control is
also possible. The package is a compact 24-pin SOP.

@Applications
Mini- and micro-component stereo systems, CD radio
cassette players and Tvs.

@Features ‘

1) Volume, tone, and dynamic bass boost control 3) Resistor-ladder type volume control uses BiCMOS
possible by a serial link to a microprocessor. process for low distortion and noise.

2) Left and right channel volume can be controlled in- 4) Dynamic bass and linked ALC are provided on
dependently. chip.

@Absolute maximum ratings (Ta = 25T)

Parameter Symbol Limits Unit
Applied voltage Vee ~0.3~10.0 v
Power dissipation Pd 550 * mw
Operating temperature Topr --40~+185 c
Storage temperature Tsig —55~+125 <

* Reduced by 5.5mW for each increase In Ta of 1°C over 25°C when mounted on a 50mm x 50mm x
1.8mm hoard,

@®Recommended operating conditions (Ta = 257C)

Parameter Symbol Min. Typ. Max. Unit
Supply voltage Voo 7.0 9.0 8.5 v

NnoNM 527
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BH3864F

@Block diagram

c
-5 - -
209 = = 5
= o z
5o £ E B
PO G
1 Dynamic |
+11d8 gA 55 Filter
+14dB
variable --6dB fixed
i @— vou BASS TRE 1) ouT1
a0k 0) SI
Ve T 1
1/2Vce g 8CK
FILTER DIGITAL CONTROL ALC % oBC
GND l 17} CAP
30k
ALCC
IN2 BASS TRE 19 ourz
+11d8 +Bd8 fixed
+14dB
DINAMIC
variable BASS FILTER
10, 12 1 14
2 E 9 ] 2 B
3% E 8 7
583 8
&
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BH3864F

@Pin descriptions

Pin No| Symbol Function Pin No. Symbol Function
1 BASS1 | Channel 1 bass filter setting terminal 13 TREZ2 | Channel 2 treble filter setting terminal
2 | SIMOUT1 | Channel 1 bass filter setting terminal 14 BIN2 [ Channel 2 dynamic bass filter setting terminal
3 SIMIN1 | Channel 1 bass filter selting terminal 15 | BOUTZ2 | Channel 2 dynamic bass filter setting terminal
4 IN1 Channel 1 signal input terminal 18 CUT2 | Channel 2 signal output terminal
5 Vee Power supply terminal 17 CAP ALC trap frequency setting terminal
6 FILTER | Filter terminal 18 DBC Dynamic bass switch retiming setting terminal
7 GND Ground terminal 19 SCK Serial clock input tarminal
8 ALCC | ALC attack and release time setting terminal 20 L] Serial data input terminal
9 IN2 Channel 2 signal input terminal 21 OUT1 | Channel 1 signal cutput terminal
10 | SIMIN2 | Channel 2 bass filter setting terminal 22 | BOUT1 | Channel 1 dynamic bass filter setting terminal
11 | SIMOUT2 | Channel 2 hass filler setting terminal 23 BIN1 Channel 1 dynamic bass filter setting terminal
12 | BASS2 | Channel 2 bass filter setting terminal 24 TRE1 | Channel 1 treble filter setting terminal

@Electrical characteristics (Unless otherwise spacified, Ta = 25, Vec = 9V, f = 1kHz, Rg = 6000, R = 10k(2,
BW = 20Hz to 20kHz, VIN = 200mVrms, volume = OdB, tone = 0dB, dynamic bass = 0dB, and gain select = 14dB)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current la - 11 22 mA | Vn=0Vrms
Maximum input voltage ViM 2.2 2.5 - Vrms | ATT = —30dB, output THD = 1%
Maximum output voltage Vom 2.2 2.5 - vrms | Output THD = 1%, BW = 400Hz to 30kHz
Voltage gain Gv 18 20 22 dB
Total harmonic distortion THD - 0.01 0.05 - % Vo=1Vrms
Output noise conversion voltage Vno — 25 40 pVrms | Rg=00Q *
Residual noise voltage Vo - 25 40 p\Vrms | Volume = —infinity *
Crosstalk CcT - 94 80 dB
Channel balance cB —1.5 0 1.5 dB CH1 standard measuring
Input impedance Rin 75 9.4 11.3 kQ
{input impedance Rinz 10.6 13.3 16.0 kQ ATT=—3dB {—45dB)
Ripple rejection RR — —40 —35 dB fen=100Hz, Vern=100mVrms
VYolume step resolution ATstep - 1 - dB
Maximum volume attenuation AT —B0 —84 - dB
Volume step error ATerna - 0 - dB
Bass control range VB +8.5 | £105 | X125 dB
Treble control range vT +8 +10 +12 dB
Tone step resolution Vgree - 2 - dB
Dynamic bass control range vDB 18 20 22 dB f=60Hz, Vin=10mVrms
Dynamic bass step resolution VDstep - 5 - dB
Current from logic terminals when "L" Io - 1 10 pA

% Measured using a Matsushita Comminucation Industry VP-9690A {average value detactor, effective value display) IHF-A filfer.

Operating specifications: same phase for tha input and output signals.

@Circult not designed for radiation resistance.
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BH3864F

®Measurement circuit

Controller

10k < 5.6k

IOJF o1 I I 01 T
0,033 4
130k 10u 01p |81p (104 | 130k
24| (23] |22] |2 17| |16 13

BINT ouT BOUT2 TREZ
TRE1 BOUTY ouTz BINZ
BH3864F
SIMOUT INT FILTER ALCC SIMINZ BASS2
BASS1 SIMINT Ve GND1 IN2 SIMOUT2
|1||z||31 4 IwF !11!!12'
0.47 4 0.022 i 00225 0.47p

600

Fig. 1
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@®Circuit operation

{1) Aboutthe data format
As shown in Fig. 2, there are 28 bits of data.
There are twa chip select bits, but multiple units
cannot be controlled by a single controller.

Do 28bit_{otal

BH3864F

D27

Ms8 LSB
) . CHz2 CH1 Chip
Gain D{)TSTC Treble Bass CH2volume A |volume | CH1volumeA wolume B salect
B
1bit 3ol apit abit 5bit 2nit Sbit 20 2
(2) SCKand Sl signal timing

The SCK and Sl signal timing are shown in Fig. 3.
‘The Sl signal potential level decision is made in-
ternally. A Schmitt trigger circuit on the chip is
used to provide noise margin. The internal cir-
cuits are bipolar, so take care with regard to
source current.
The data is read in on the rising edge of the clock.

SCK

sl D23 X D24 X D25 X D28 X D27 \

Fig. 3
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(3) Timing chart :
The timing chart is shown in Fig. 4.

Serial data timing

SCK
{CLOCK signal)

tsu th tse tw (LATCH)

ot e . bt e e e ot ==

F oot
w (DATA) ted

St 20%
DATA signal ) D25 D27
LATCH signal 4 0% ] 10%

* When Sl is "H", the DATA signal is forced "L" intarnally, and data is not accopted.

Fig. 4
Timing chart constants (Ta = 25°C, Voc = 9V)
Parameter Symbol Min. Typ. Max. Unit
H input voltage ViH 4.0 5.0 6.0 v
M input voltage Vim 2.0 25 3.0 Y
L input voltage Vi —-0.3 0 1.0 Ay
Minimum clock width tw 2.0 - - »S
Minimum data width tw (DATA} 4.0 — - xS
Minimum latch width tw(LATCH) 2.0 - - 3]
Setup time {DATA to CLK}) tsu 1.0 — - usS
Hold time (CLK 1o DATA) th 1.0 - - %S
Setup time (CLK to LATCH) tsc 1.0 —- - usS
Setup time (DATA to LATCH) tsd 1.0 - - »S
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(4) Datatable

The transmission data is given in the table below.

VOLUME ATTENUATION
Volume A
GAIN CH1 D19 D20 D21 D22 D23
CH2 D12 D13 D14 D15 Di6

0dB 0 0 0 0 0
--2dB 0 0 0 0 1
—4dB 0 0 0 1 0
—6dB 0 0 0 1 1
—8dB 0 0 1 0 0
-—10dB 0 0 1 0 1
—12dB 0 0 1 1 0
—14dB 0 0 t 1 1
—16dB 0 1 0 0 0
—18dB 0 1 0 0 1
—20dB 0 1 0 1 0
—22dB 0 1 0 1 1
—24dB 1] 1 1 0 0
—26dB 0 1 1 0 1
—28dB 0 1 1 1 0
—30dB 0 1 1 1 1
—32dB 1 0 0 0 0
~—34dB 1 0 o] 0 1
—36dB 1 0 0 1 0
—38dB 1 0 8] 1 1
—40dB 1 0 1 0 0
—42dB 1 0 1 0 1
—46dB 1 0 1 1 0
—50dB 1 0 1 1 1
—54dB 1 1 0 0 0
—58dB 1 1 0 0 1
—62dB 1 1 0 1 0
—66dB 1 1 0 1 1
—70de 1 1 1 D 0
—74dB 1 1 1 0 1
—78dB 1 1 1 1 0
—co 1 1 1 1 1

BH3864F
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Volume B
CH1 D24 D25 The —2dB and —3dB  settings
GAIN operate when the setting is
CH2 D17 D18 —42dB or lower.
0dB 0 0
—1dB 0 1
—2dB 1 0
—3dB 1 1

By combining volume A and B, itis possible to provide control from 0dB to —81dB in 1dB steps.

BASS AND TREELE (TONE CONTROL)

GAIN BASS GAIN TREBLE
D4 D5 D6 D7 Da D9 D10 D11

+10.5dB 1 1 1 +10dB 1 1 0 1
+8dB 1 1 0 +8dB 1 1 0 0
+6dB 1 0 1 1 +6dB 1 0 1 1
+4dB 1 0 1 0 “+4dB 1 0 1 0
+2dB 1 0 0 1 +2dB 1 0 0 1
0dB 1 0 0 0 0dB 1 0 0 0

0dB 0 0 0 0 0dB 0 0 0 0
—2dB 0 0 0 1 —2dB 0 0 0 - 1
—4dB 0 0 1 0 ~4dB 0 0 1 0
—6aB 0 0 1 1 —6&dB 0 0 1 1
—8adB 0 1 0 —8dB 0 i 0
—10.5dB 0 1 1 —10dB 0 1 1

Note: Gain is the name given to the transfer data. Depending on the values of the external components, the speci-

fied gain may not be output.

DYNAMIC BASS BOOST
GAIN D1 b2 D3 Note: Gain is the name given to the transfer data. Depending
0dB 0 0 an the values of the external components, the speci-
5dB o] 1 fied gain may not be output.
10dB 0 0
15dB 0 1 1
20d8 1 0 0
CHIF SELECT
D26 D27

1 1

Note: For all other data, the previous data are maintained.
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GAIN SELECT
INPUT AMP GAIN Do
11dB 1
14dB Y

@Application example
0,022 u G 47 1

Abik T

=4
BASS1 TRE1

5

g

- namic i

1148 o Dybass [— Filier
+14dB
N1 variable +608 fixed 04 ou
O_HTC“)_ voL —D—‘ Bass — TRE . ‘ D DATA
10
Y
Voo 0% 10k
v 79 5CK 10k LATCH
FILTER
Digital control AL 1 c
22 u T 0.1
1
1 . 30k§ CAP ;I,-,
’ i) 01
+
100K ¥ e ourz J;)
o—+H-(2) VoL HI)—— BAss |—1 TRE ' ' I}——(1s)—|§|—o+
104 +60B fixed 104
Dyamic | 1 gy
bass
| Bass2 L TRER

3 13
4 'I BiNZ ﬁ@ BOUTZ

|.4 0.023 i
0022 0.47 ; 01 p A ¥

5.6k

Fig. 5
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@External components
{1) Tene control filter constants

Bass region
1
27 4/ 110kX2.26kXC1XC2  (Hz)-

Q= A/ _110KXCo
2.25kXC

fo=

_ 2.25k+-R+-6.5k
G= 20log ( 2.25kFR ] (@8)
G .
G
fo Equiv‘alent circuit diagram

Note: The variables 1, Gz and R in the formulas are

the compeonents in the equivalent circuit. '
Bass control data R{kQ)
+10.5dB 0
*adB 1.95
*6dB 4.5
+4dB 9.0
+2dB 23.0
+0dB o0

The actual gain may vary somewhat.

R

Treble
fc= ¢1 T T ‘1
27 X2.84kXC (Hz) = 3
_ 2.84k+R-+6.5k 3
G= 20log [ 2.84k+R j (dB) |

284k

IC
G adB 24pin,13pin

G o}

Equivalent circuit diagram
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Note: The variables C and R in the formulas are the
components in the equivalent circuit. The inter-
nally-fixed settings for R are as follows.

Treble control data | R(kQ)
+10dB 0
t8dB 1.34
+6dB 3.6
+4dB 8.22
+20B 22
+0dB oo

The actual gain may vary somewhat,

(2) Dynamic bass filter constants

fo

1 e eeem

fo= v 1
7 2 JRIXR2XCiXCe (Hz) | |
55 i 23pin A2 22pin i

G= 20log (14— ngﬁj (4B) | raon oo |
H (o3} c2 \

@ f i i

o i R1 i

I Lmmmmcmm e mmmmm————————— 4

Note: Ry, Rz, Ci and C: are the recommended values
for the filter. g is fixed internally {see the table be-

low).
Dynamic bass
control data g
20dB 1
15dB 0.5
10dB 0.25
5dB 0.085
0dB 0

ROHM | 537
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Constants in formulas
The variable “t" in the formula depends on the filter.
For the recommended filter, the relationship Is as fol-
lows.
1
1 1
1+ % (1+ %{]
For the application circuit example, t = 0.079.
Auxiliary

t= 1—

1.0
60Hz

0.079

— (Hz)

Recommended filter characteristics

The actual gain may vary slightly.

{3) ALC (automatic ievel control)
1) Trap frequency Ti
The trap frequency Ty is obtained from the following
formula.
. 1
T= S xaexe. H2
Note: C is the value of the capacitance between pin 17
and GND.

@Operation notes

We guarantee the application circuit design, but rec-
ommend that you thoroughly check its characteristics
and pay attention to the points of caution given below.
If you change any of the external component values,
check both the static and transient characteristics of
the circuit, and allow sufficient margin in your selec-
tions to take into account variations in the components
and ICs.

(1) Supply voltage range

The basic circuit functions are guaranteed to operate if
the circuit is operated within the recommended tem-
perature and supply voltage ranges. Please confirm
the values of the circuit constants, voltage sstting, and
temperature in actual use.

{2) Serial control

High-frequency digital signals are input to the Sl and

2} Trap level
The signal level at which the ALC begins to operate
depends on Vec. The relationship is given below (T =
trap level).

T= Vee
9 (vrms)  (same phase input)
Note: It is possible to switch ALC off permanently by
connecting pin 8 to GND.

SCK pins. Ensure that the wiring is done in such a way
as to prevent interference with the analog signal lines.
If noise is measured during step switching, connect re-
sistors of about 2k Q in series with and close to the mi-
croprocessor outputs.

If you plan to use the conventional three-line serial

~ method, we recemmend that you used the following

circuit (as shown in the application example circuit).
DATA
10k
Sl LATCH

(20pin)
10k

5CK Q0 CLOCK
(19pin}
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The diode shouid have as low a Vr as possible.

(3) Dynamic bass step switching noise

Adjust the value of the resistors depending on the A capagcitor is shown connected to DBC (pin 18) in the

drive capacity of the microprocessor.

@Electrical characteristic curves
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Fig. 6 Dynamic bass frequency
characteristics
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Fig. 8 Treble frequency
characteristics

application circuit example. The vatue of this compao-
nent varies with the signal level setting and PCB pat-
tern. Investigate carefully before deciding on the val-
ues of the various circuit constants.
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Fig. 7 Bass frequency
characteristics
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Fig. 9 ALC characteristics
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@ Application example circuit component layout
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@External dimensions (Unit: .mm)
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Notes

The contents described in this catalogue are corract as of March 1997.

No unauthorized transmission or repreduction of this book, either in whele or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by ény chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever,

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the spacifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectuat
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be ussed with ordinary slectronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions davices, slectrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, asrospace machinery, nuclear-reactor controllers, fusl controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchangs or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




