Multimedia ICs

Audio Digital Echo and Surround
Sound Processor
BU9262FS

The BU9262FS is a single chip that contains all the components needed for surround sound and echo systems :

digital delay, 1/O mixing amplifiers, MIC input selector, and feedback delay volume switches.

@Applications
Mini-component stereos, radio cassette recorders, televisions, karaoke and other audio devices

@Fecatures
1) 16 kbits of internal RAM. Internal 16 kbits RAM. 3) Internal power-up auto reset circuit.
2) Internal automatic muting function (activated dur- 4) No ADM hold capacitors required.

ing power-up and mode switching}.

@Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits Unit
Applied voltage Voo —0.3~7.0 v
Input voitage ViN Vss—0.3~Voo+0.3 A
Power dissipation Pd 800 mw
Operating temperature Topr —10~70
Storage temperature Tslg —55~125 C

¥ Reduced by 8.0 mW for each increase in Ta of 1°C over 25C.
© Not designed for radiation resistance.

@®@Recommended operating conditions {Ta=257C)

Parameter Symbol Limits Unit
Power supply voltage Voo 4.5~55 \
Oscillation frequency fCK 2 or 4Note? MHz

Note 1: The 4 MHz sefling is a mask option.
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Multimedia ICs BU9262FS
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. Multimedia ICs

@®Pin descriptions

Pin No. Pin name Function Type
1 NC No connected -
2 TESTB Negative logic test input (the high tevel is normally input) Le
3 SCK Serial clock input L
4 SLT Serial latch input LI
5 Sl Serial data input L
6 CLKO Oscillation output CLK
7 CLKI Oscillation input CLK
8 NC No connected -
9 DSOUT Directory source output SIGO
10 TESTOUT Test output pin (the low level is normally input) LO
11 LPF1I1 LPF1
12 LPF112 Attaching the external LPF capacitor LPF2
13 LPF1Q LPFO
14 ADI . i ADMI

Connecting the ADC capacitor —_—
15 ADO ADMO
16 GND Ground -
17 DAl ADMI
Connecting the DAC capacitor —

18 DAO ADMO
19 LPF2I LPF1
20 LPF212 Attaching the external LPF capacitor LPF2
21 LPF20 LPFO
22 VOIN Delay signalfvolume input ANA
23 DSIG Delay signal output ANA
24 VREF Analog reference voltage VRO
25 RCOUT Right channel cutput LINEO
26 LCOUT Left channel output LINEC
27 NC No connected -
28 RCIN Right channel input LINEI
29 LCIN Left channel input LINEI
30 Voo Power supply —
31 MICIN Microphone input (for connecting the microphone amplifier output) MIC
32 NC No connected -

BU9262FS
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]

@Input/output circuits
Pin type

Type : Logic input and output pins (LI, LO and LIP — LIP has pull-up)

PinNo. =2, 3, 4, and 5 (3, 4, and 5 are without all-up) Pin No.=10

f

25k

Type : ADM input and output pins (ADMI and ADMO)

Pin No.=14,17 Pin No.=15,18

o
30k

Type : Reference voltage pin (VRO)

Type : Clock pin {CLK)

Pin No.=24

Pin No.=7 Pin No.=6

off*
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Type : LPF input and output pins (LPF1, LPF2 and LPFO)

Pin No.=11,19 Pin No.=12,20 Pin No.=13,21
o O
RN
1
—Bg— |
;
i
6.5k 4.8k :
A ¢
AMP- |
-—
AMP+ |
|
.
|
% 1.
6.5k 4.8k
MW M

Type : Line amplifier input and output pins (LINEI and LINEO)

Pin No ==28,29

17 5k

17.5k §

Pin No.=25,26
Q

Type : Switch pin (ANA)

Type : Microphone pin (MIC)

Type :© Signal output pin (SIGO)

Pin No.=22,23 Pin No.=31 Pin No.=9
0 0 ?
] E i 10k E a ‘ E a
130k 4.8k 6.5k

i W

L

i
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®EKlectrical characteristics
(Unless otherwise noted, Ta=25C, Voo=5V, f=1kHz, Vin=200mVims, fuck=2MHz, Rg=600Q)

Parameter Symbol Min. Typ. Max. Unit Conditions

Circuit current loo - 20 40 mA No signal

< Dlgital delay >

Input/foutput gain AV1 —3 0 3 dB
THDA1 - 0.6 1.2 % tDL=~48ms, 30kHz LPF

Output distortion THD2 - 1.0 20 % IDL=96ms, 30kHz LPF
THD3 - 1.2 2.4 % tDL=144ms, 30kHz LPF
THD4 — 1.5 3.0 % | tDL=192ms, 30kHz LPF
VNO1 - —80 —75 dBV | tDl.=~48ms, DIN—AUDIO
VNO2 - —87 —72 dBvV tDL=96ms, DIN—AUDIC

Output noise voliage
VNO3 - —85 —70 dBv | tDL.=144ms, DIN—AUDIO
VNO4 - —83 —68 dBvV | tDL=192ms, DIN—AUDIO

Maximum oulput voltage VMX1 0.7 1.0 - Vems | THD=10%, 30kHz LPF

< Delay volume (DSIG output)>

Input/output gain AV5 0 3 6 dB DLYVOL=Max.

Output distortion THDS - 017 0.34 % 30kHz LPF

Output noise voltage VNOS5 - —100 —90 dBV | DELAY OFF, DIN—AUDIO

Maximum output voltage VMX5 1.1 1.4 - Vims | THD=10%, 30kHz LPF

Maximum attenuation ATTS - —90 —60 dB DLYVOL=Min. DIN—AUDIO

< Feedback volume >

Input/output gain AVE —6 —3 o] dB FBVOL=Max.

Maximum attenuation ATTS - —90 —60 dB FBVOL=Min. DIN—-AUDIO

< Line amplifier>

Input/output gain AV7 —3 0 3 dB

Oultput distortion THD6 - 0.01 0.03 % 30kHz LPF

Output noise voltage VNOB - ~100 —80 dBV | DELAY OFF, DIN—AUDIO

Maximum output voltage VMX6 1.2 1.8 - Vims | THD=10%, 30kHz LPF

Channel separation AVCS - —90 —65 dB =400Hz, DIN—AUDIO

Input impedance ¥d] 24 35 - kQ

< Digltal block >

Input voltage High level VIH 3.8 - - \Y

Input voltage Low level VIL — — 1.2 \

Pull-up resistance Rd 12 25 50 kQ

< Serial data>

Clock pulse width twCK 2.0 - - ©S

Latch pulse width twlLT 2.0 ~ - uS

Data setup tdsu 1.0 - - uS

Data hold th 1.0 - - uS

Latch setup tisu 1.0 - — usS
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@Application circuit
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@Operation notes

Serial transmission

|

E

12

:

a
Q
=
*®

15

18

Fig.1

Serial data are 16-bit data used to control the settings.
The signal Is input with the rise of SCK. Input data are latched with the fall of SLT.
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(1) Serial timing

twCK twCK
SCK
tdsu <Alh,,, . - _tl»s__u__’;
sl
SLT wiT
(2) Serial data
No. Mode Notes
Do
D1 Delay time Delay time setting: Refer to other table
D2
D3 {D3,D4) = (L,L) : L+R
1 Ul (H L) : L_R
I )
" Input select "ISEL (L. H & MIC
(H,H) : CLK OFF
D5 (D5, D6) = (L ,L) : FWD (L and R are same phase)
" " (H,L) : REV (Ris reverse phase)
—Ds Output select "OSEL (L 'H © MIC MIX
(H,H) : NORMAL
D7 Delay out "DOSW" H: output ON; L: output OFF
D8
D9 Delay volume "DLYVOL" Delay signal volume setting: Refer to other table
D10
D11
D12 Feedback volume "FBVOL" Feedback volume setting: Refer to other table
D13
D14 (D14,D15) = (L ,H) : Latches
D15 Latch control Other than above: Does not latch

©Caution regarding on/off operation of the CLK pin
When turning the CLK pin on and off, begin with the output selector at NORMAL in order to prevent noise.
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1)

Delay time setting

Do

D1

S

Delay time (sampling freq.)

LPF cut-off freq.

9.2msec  (2MHz6) Note

15.4msec  (2MHz,/6) Note 1

21.1msec (2MHz/6) Note!

30.0msec (2MHz,/6)

48.0msec (2MHz./6)

7kHz

96.0msec (2MHz/12)

L
H
L
H
L
H
L

Ilrr|Fr T |||

144.0msec (2MHz./18)

H

H

T|x|z|x|r{r ||~

192.0msec (2MHz,24)

3kHz

Note 1: Alsp possible with mask option (4 MHz/6).

2)

Delay signaf and volume setting

D8

Q
©

D10

DLYVOL
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—12dB

—15dB
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Izl |x|rir ||~
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3)

Feedback volume setting

4
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4} Switch setting

LCIN
ACIN @
-
MICIN \-+
ADC
DELAY
VOIN DAC S — -
t |
i DLYVOL { psia
Switching the input/output LPF’s internal resistance
The internal resistance is switched by changing the length of the delay.
Delay Switch Resistance
4B.0msec Max. 81 4.8k
96.0msec Min. 52 11.3k
14,18 pin 12,20 pin 13,21 pin
Q o) o
R1
O—A\MA——+
O— A2
O— A —4
51 A1 1
—O— R2 }—‘—*O—- R2 }—‘

Note: With pin 11, external capacity coupling
The IC's internal resistance is accurate up to £30%.
Auto muting

Delay output is muted :
1. when the power is turned on, and
2. when the delay time setting is changed.

LCOUT

RCOUT
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@External dimensions (Units: 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 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 shouid 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 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 electronic equip-
ment or devices (such as audio-visual squipment, 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, 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 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.




