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Dynamic bass boost/Sound processor with BBE

(DESCRIPTION )
—(PACKAGE

Home Audio,Radio-Cassette, TV, etc.
(FEATURES )

<DYNAMIC BASS BOOST FUNCTION>

@It is adaptable to the input level and the maximum boost quantity change.

@It is possible to change five maximum boost quantity modes.
<+20dB,+15dB,+10dB,+5dB,flat>

<HIGH DEFINITION SOUND FUNCTION>

®Build-in BBE Sound (Low level=fixation/High level=3 steps can be changed.)
<INPUT SELECTOR>

®5¢h stereo input change.

<TONE CONTROL>
®BASS/TREBLE(+10dB,8dB,6dB,4dB,2dB, flat;2dB/Step)
<GAIN CONTROL>

®The passage profit variableness (0dB~+14dB:2dB step)
<FUNCTION MODE SELECTOR FUNCTION>
®\lonaural (L,R,L+R),Vocal cut

<ELECTRONIC VOLUME FUNCTION>

®0dB~ -87dB, -¥ ;1dB/step

<EXTENSION PORT OUTPUT FUNCTION>
®Eight output ports(Six pieces of NPN open collector output, Two pieces of three
state output)

(RECOMMENDED OPERATING CONDITIONS)

Analog VCC=3.5V(typ),VEE=-3.5V(typ)
Digital  VDD=5.0V(typ)

CSYSTEM CONFIGURATION )

64pinQFP
(Pitch:0.8mm)

*BBE is the registration brand of the BBE
Sound company.

As for this IC, only the brand of BBE and
the person who was permitted to use a
patent can do sale and supply.

Supply voltage range s« « »
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( PIN CONFIGURATION AND INTERNAL BLOCK DIAGRAM ’
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CABSOLUTE MAXIMUM RATINGS)

Symbol Parameter Conditions Limits Units
_____ VCC |  Analog positive supplyvoltage | | +40

VEE Analog nagative supply voltage -4.0 v
VDD Digital supply voltage 6.0 \%

Pd Power dissipation Tag25°C 1000 mw

_ Ta>25°C,
K Thermal derating (Note1)PC Board 10 mw/°C

Topr Operating temperature -20~+65 °C
Tstg Storage temperature -40~+125 °C

THERMAL DERATING

1.5
. (Notel)PC Board
=3
3 1.0W PC Board Size
70mmx70mm
(ZD 1.0 PC Board Thickness
= 1.6mm
E PC Board Material
% . 600mW Epoxy
o 03 Se Copper Film Thickness
% AN 18um
= S Copper Foil Size
8 \s 0.25mmx25mm
o Y
0 25 50 6575 100 125 150
AMBIENT TEMPERATURE Ta [°C]
AM"SI IBISHI (5 /19)
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RECOMMENDED OPERATING CONDITION '

(Ta=25°C,unless otherwise noted.)

- Limits .
Parameter Symbol |Conditions Units
MIN TYP MAX
Analog positive sup )IyVCC 3.95 35 3.75
voltage
e IR \%
Analog negative VEE 3.75 35 3.25
supply voltage
Digital supply voltage
VDD VDDEVCC 4.75 5.0 5.25 \%
Logic"H"level
input voltage VIH VDD-1 — VDD vV
!_oglc L"level VIL 0 L 08 Y
input voltage
( RELATIONSHIP BETWEEN DATA AND CLOCK '
E LATCH Signal
H yA
DATA DO D1 D16 D17 DO
o : :
CLOCK 1 I 1 ’ I
L I —— —— : ——
H :
A
LAYCH
L
Data signal is read at the rising edge of clock,and Signal is latched
at the rising edge of the latch signal.
(DATA and CLOCK are "H" setting,it doesn't accept LATCH.)
* MITSUBISHI (6 /19)
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( CLOCK AND DATA TIMING ’

>
CLOCK 75% Z
25%
tr > tf
twhc twie
DATA
tf
t wHe
tr - f
< tst  y, 75%
25%
LATCH
( DIGITAL BLOCK TIMING REGULATION '
Limits p
Symbol Parameter Min | typ | Max| Units
tor CLOCK cycle time 4 - -
twhc CLOCK pulse width ("H"level) 1.6 - -
twic CLOCK pulse width ("L"level) 1.6 - -
tr CLOCK,DATA,LATCH rise time - - 0.4 Hsec
tf CLOCK,DATA,LATCH fall time - - 0.4
tso DATA setup time 0.8 - -
tHD DATA hold time 0.8 - -
tst LATCH setup time 1 - -
fwhL LATCH pulse width 1.6 - -
Amrrsumsul (7/19)
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(INPUT DATA FORMAT )

Fore kinds of input format options are availably by address fixation bit of D15,D16 and D17.

(When the IC powered up, the internal settings are not fixed.) Fixation bit
MSB <— Input direction (For addri%

Input selector Gain control Bass boost/Cut Treble boost/Cut
1) 010|010
0 (11 (I2 (|GO|G1|G2|B0|B1|B2|B3||TO|T1|T2| T3
Port output 1-4 Try stat tput5,6 e KARAOKE control
- ry state output5, 7.8
2) 0112/0(0
0001|0203 |Ss0|Ss1|St0 |St1 |08 09 ||KO | K1 [ K2 | K3
Lch volume control Rch volume control
(3) 1 0|11
LO|L1 {L2|L3 | L4 |L5 [L6 RO|R1 [R2 |R3|R4 [R5 [R6
VOL Amp. gain(L) || VOL Amp. gain(R) BBE T-Bass gain 'r?neu(ie
(4) 1 1 1 1111
VLO |VL1 |VL2 VRO |VR1 |VR2 BEO |BE1 TBO[TB1(TB2 MO

|DO |p1 | b2 | b3 | pa| 5| o6 | b7 ] b8 |pe | p10| p11| p12| p13| D14] D15| D16l D17|

(Note.)In data transmission setting of slot 4,put interval of 100msec.
(1)-2 SETTING CODE OF GAIN

(1)-1 SETTING CODE OF INPUT SELECTOR CONTROL
Selector 10 11 |2 |[selectorsw | swW 1,5 | SWMUTE Gain Go |c1 |G2
Input mute|| o 0 0 || Alloff off on 0dB 0 0 0
A 0 0 1 A on off 2 dB o |0 1
B 0 1 0 B 4dB 0o |1 0
c 0 1 1 C 6 dB 0 1 1
D 1 | o 0 D 8 dB 1 |o 0
E 1 o | E Y 10 dB 1 1o | 1
Prohibition 1 1 0 [|lunsettled [Unsettled |Unsettled 12 dB 1 1 0
Prohibition | 1 1 1 ||Unsettled |Unsettled |Unsettled 14 dB 1 1 1
(2)-3 SETTING CODE OF KARAOKE CONTROL (4)-4 SETTING CODE
KO | K1 K2 K3 |[swl|sw2 [sw3 | sw4 | sw5 |sw8,9 Rec OF REC MUTE
STEREO 1 1 0 0 on | off | off off on a output MO
MONO(L+R) | 1 1 1 1 ||Onjoff jon | on | off b Rec Mute || o
L MPX 1 0 1 1 oNn | off | off | ON | off b OFF
R MPX 0 1 1 1 off | off | ON | ON | off b Rec Mute || 4
Vocal cut (L-R)| 1 1 0 1 [[on]off [off | off [ON b ON
Note) Do not input other data than the above.
(There is not an operation guarantee except the specification data code.)
Amrrsumsm (8 /19)
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(2)-1  (Port output mode) Try state port output mode
Open collector output (2-2 (T P P )
DATAl O0 |01 |02 |03 |06 |O7 SsO | Ss1| Port5 St0 | Stl | Port6
0]10| Low 0| 0| Low
i Port |Port Port |Port Port |Port
Pin |1 |2 3 |4 |7 |s 11 0] open 1] 0| open
01| open ol 1| open
0 || Electric current suction OFF 1[1] Hi 1] 1] Hi
1 Electric current suction ON
(4-2  BBE CONTROL
BBE setting BEO | BE1
Bypass(BBE-->OFF) 0 0
BBE1 (High:+3dB) 0 1
BBE2 (High:+7dB) 1 0
BBE3 (High:+11dB) 1 1
(4)-3 SETTING CODE OF DYNAMIC BASS
BOOST
Gain TBO [TB1 [rB2 [[sw9.10
Output Mute 0 0 0 b
T-Bass OFF 11010 a
5dB 0 1 0
10dB 1 1 0
15dB 0 0 1
20dB 1 0 1
Prohibition |[[ O | 1 [ 1
Prohibition || 1 111 '
AMI‘I‘SUBISHI (9 /19)
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(3)-1 SETTING CODE OF MASTER VOLUME
ATTENUATION

Lch
Rch

-
w
—
IS

ATT

w
>

-0dB
2dB
“4dB
~6dB
“8dB

-10dB

-12dB

-14dB

-16dB

-18dB

-20dB

-22dB

-24dB

26dB

-28dB

-30dB

-32dB

-34dB

-36dB

-40dB

-44dB

-48dB

-52dB

-56dB

-60dB

-64dB

-68dB

-72dB

-76dB

-80dB

-84dB

¥

Note)The volume ATT quantity is a goal value.
By the equal to or less than -70dB setting,it sometimes shifts little.

(4)-1 SETTING CODE OF VOL AMP. GAIN

L5 | L6
R5 | R6

-0dB 0 0
-1dB 1 0
-2dB 0 1
-3dB 1 1

ATT

The combination of L5,L6(R5,R6) works
when setting equal to or less than -36dB.
At equal to or more than -34dB,only
L5,R5 are effective.

-9 99 94HHHH 999 HHH I FHHHH I IR S

3 HaH dH dHd HadH d~d HaHJdHqHd- OHOl—‘OHog S

—
HHAO|IgH I JdHH QO O d O QJd -y I—‘OOI—"—‘OOE =

HH -~ HH HH Hd 9 999 d99 HHHHHH HHg a9 99 o8
HH - H HH HHH o - H A H 9999 a9 daaddgdg g

SWITCHING
] VLO VL1 VL2
VOL Amp.gain |"'vVRO | VRL | VR2
16dB 0 0 Y
1548 0 0 1
14dB 0 1 0
13dB 0 1 1
12dB 1 0 0
11dB 1 0 1
10dB 1 1 0
9dB 1 1 1
* MITSUBISHI (0/19)
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(1)-3 Tone control setting code

BASS GAIN TREBLE
BO | B1 |B2 |B3 TO| T1 |12 [T3
1l ol 1|1 ]+w0dB|2] 0] 2|1
0 1(12]+8B Jo]Oo]|1]1
1]11|o|1|+6dB [1|21[o0]f1
ol1]of21]*B Jo]1]o0]|1
1{o|lof1|+208 |2|O|] O] 1
ololo|1]|] odB |0of[o0]O]1
ololo|lo]| 0B |[0o|lO0O]O]O
1]0]o|ofoge [2]0O0]O]O
ol1]o|0| 4 |O]2f0]O
1]1]o]|0fege [2]2]0]0
ol ol 1|lo|-8B |Of 0|l 1]0
1| of2 |01 [1]o0of1]0

(Note)Above-mentioned Gain is setting code name. Depending on the fixed number
of putting outside,fixed gain doesn't sometimes output.

x MITSUBISHI 1719
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(MASTER VOLUME CIRCUIT)  [-RS, 6 | Apartaas ATt
- A ° + 108 | |LURS5 [LUR6 | ATT
o -2dB | O B
. 4B 0 0 }0.0dB
o -6dB L—MF— R(Vol) constant 1 O 110d8
. 8dB ? i \f\ (About 30KW) in 0 1 }2.0dB
| the control. 1 1 [3.0dB
o -10dB V
. VIO AV | VI2
o .12 dB Master volume VOL Amp. gain VRO Ve VRO
. _14dB setting code %ggg 2 2 ?
14dB
o -16dB 1308 2 11 (1)
. ] 12dB 1 Q 0
18 dB %335 - o 0
o -20dB oaE i 1 2
o -22dB
o4 - 24 dB AT IF_ach 10 | 11 |12 |13 [14
\V4 ch RO R1 R2 R3 R4
° -26d8B _0db 0 0 0 0 0
o -28dB -2dB 1 0 0 0 0
-4dB 0] 1 0] 0] 0]
o -30dB -6dB 1 1 0] [0] 0]
o . -8dB 0 0 1 0 0
32d8 0B 10 S IO
o -34dB -12dB 0 1 1 0] 0]
-14dB 1 1 1 0 0
o -36dB el 5 5 5 T 5
o -40dB -18dB 1 0 0 T 0
-20dB 0 1 0 1 0
° - 44dB 22dB T T 0 T 0
o 3 -24dB 0 0] 1 1 0
4808 ~6dB 1 0 T T 0
v o - 52dB 28dB 9] T T T U
, ] ~30dB T T T T D
°6dB 3208 0 0 0 0 T
o - 60 dB -34dB 1 0 0 0 1
-36dB 0 1 0 0] 1
° -64dB ~40dB T T 0 0 T
o - 68dB -44dB %L) 8 i 8 i
-480B
o -72dB 52dB 0 T T 0 T
o -76 dB -56dB 1 1 1 0 1
-60dB 0 0 0 1 1
o - 80dB _64dB 1 0 0 1 1
o . -68dB 9] 1 0 1 1
84dB —odn T T 0 T T
o v -76dB 0 0 1 1 1
-80dB L 0 T T T
\/ -84dB 0 1 1 1 1
Y T T T T T
* MITSUBISHI 13/19)
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(FUNCTION DESCRIPTION )

Not® me“‘c\

(1) TONE CONTROLLER (BASS) EQUIVALENT CIRCUIT

1-1. Bass Equivalent circuit (Boost setting)
4 | )
ouT

Resonance Frequency fo

1
2p { R1+(R2+R3)+C1:C2

Resonance park Q

Q= 1 ’ CleC2-R2
Cl1+C2 R1

Fll |C|2 Boost quantity Gv
I |1

fo =

[Hz]

Then
C1=C2 R2+R3

+
Gv=201log | —RL | [dB]
N Y RL ¢
1-2. Bass Equivalent circuit (Cut setting)

(| )
Resonance Frequency fo
ouT
— _ 1
T@ fo = [Hz]

R1

2p { R1+(R2+R3)+C1:C2

Resonance park Q

&—w ) o=_1 / C1-C2:R2
C1+C2 R1

Boost quantity Gv

C2 C1l

ii i i Then
Ci1=C2 R3 5

R1 Gv=20log [ —R: )} [dB]
R2+R3 |,
\_ ) R1
(Ex.) Bass band setting [f=100HZ]
R1=6.8KW,C1=C2=0.068u F
* MITSUBISHI 14 /19)
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BLOCK FUNCTION OF
DYNAMIC BASS BOOST PART

SW OP AMP

ouT2

Leh OUTPUT MUTE (WITH SOFT MUTE) (( ch)
O :\ —O
OUTPUT MUTE | J
CONNECTED ..~ \V
o~ Posmve  BPF ASPECT WX
$44 SPEQT Cl '
v ——= C
R1 &

A-BASS v A
LEVEL

Center frequency

f0=1/ 2pA/C1.C2:R1:R2 [HZ]

Q= /\/(C1°C2'R2)/Rl / (C1+C2)

‘g (EX.) BASS BAND setting f=60Hz
NSGAg'VE R1=2.6KW, R2=120KW
ASPECT C1=0.15y, C2=0.15y
ALC ALL =17
CIRCUIT _|RECTIFICATION p2
;»
18Pin

S

HHrO

3

ALC attack,Release time
setting pin

Rch

o— Lch and the identical block

<SOFT MUTE CIRCUIT EXPLANATION>

3.7V

/ Control timing

i Control voltage

1.85Vv

The fixed number is fixed in putting
condenser C1 out of 32Pin at shock
prevention operation, It became about
0.1sec at 0.33uF setting,
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c\\a“ge SOUND CONTROLLER WITH T-BASS and BBE

(ouTPUT PORT CIRCUIT )

1) Output port circuit
19,20,24,25,26,27Pin 10=10mA,Vc=0.2V(typ)

7 O
4
D GND

With output pin voltage being the inside of the range of D
GND~9V and using.

2) Output port:Try state 21.22Pin
VDD=5.0V
\é 3 value output
4. 7K example
Hi_ 4.80V
Mid 2.50V
Low 0.25V
= 4.7K

With output pin voltage being the inside of the range of D GND~D
VDD and using.

x MITSUBISHI 16 /19)
ELECTRIC
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cre® SOUND CONTROLLER WITH T-BASS and BBE
( BBEBLOCK )

This system brings a replay sound close to the field sound boundlessly.

Low boost (f=20HZ)=+3dB fixation
High boost (f=10KHZ)=+11dB/+7dB/+3dB possible variably

vCA }'% W

s ! | L! o
— o
"
AIIE‘ILIIII.ECSUT?IFE:HI 17 119)
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onend® SOUND CONTROLLER WITH T-BASS and BBE

C ELECTRICAL CHARACTERISTICS )

(Ta=25°C,VCC=+3.5V,VEE=-3.5V,VDD=5.0V,f=1kHz,unless otherwise noted.
GAIN Cont.=8dB,VOL=0dB,TONE Cont.=0dB(Flat), T-Bass=0dB(OFF),BBE=0dB(OFF))

1) Power supply characteristics
. Limits .
Parameter Symbol Test condition Min | Typ | Max Units
Circuit current of analog _ _
positive Supply V0|tage ICC No Slgnal Settlng. - 35 mA
Circuit current of negative No sianal setii 35| — mA
positive supply voltage IEE 0 sighal setling. )
Circult current of No sianal setti
digital supply voltage IDD 0 signal setting. - mA
(2) Input/Output characteristics
o Limits .
Parameter Symbol Test condition Min | Typ | Max Units
Input resistance Rin — | 51| — KW
Cross talk between .
Vi=0.04Vrms , RL=10KWJIS-A | _
Se|eCt0r ST Rg=1OKV\I,lp|n=GND '80 '60 dB
Input mute Vi=0.04Vrms , JIS-A,1Pin=GND | dB
attenuation MTATTIN (Input Selector-->Mute) -90 | -80
* Maximum output B 10 Vi
8 voltage VOM RL =10KW,THD=1% 20|24 — rms
@
% Pass gain Gv Vi=0.04Vrms,FLAT 27 | 30| 33 dB
©
T THD BVll=400~30kHZ _ — l0.02|0.05
S| Distortion factor Vo=1.0Vrms , RL=10KW %
_ BW=400~30kHz
© THD(REC) | vo=0.16Vrms , RL=10kW | — [0.01[0.05
[}
c Rg=0W,JIS-A, —
S utoLt oice vol Vol | vol=0dB.Gain Cont.=0dB 60 |100
utput noise voltage Rg=0W,JIS-A
. . Vno2 ’ ’ I Vrms
(Remaining noise VOL= -¥dB,Gain Cont.=0dB 12 |24 | H
voltage) _
Rg=0W,JIS-A —
VNO(REC) ' ' 1 2
Gain Cont.=0dB 0 0
Crosstalk between cT V0=004vrms , RL=10KWIIS-A | — | o4 | 0| 4
channels Rg=10KW,1pin=GND
Vol
olume step VOLSTEP — |1 |—
@ resolution ability
€ dB
S Profit deviati
~ rotit deviation DvoL Gv deviation of volume part -151 0 |15
between volume
Amrrsumsul 18/ 19)
ELECTRIC
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o Limits .
Parameter Symbol Test condition Min [Typ | Max| UNits
GAIN CONTROL G V0=0.04Vrms , RL=10KW,JIS-A
S |MAXIMUM PROFIT OF GAIN SEMAX 1 o 1 oW Gain: 14dB~0dB 12| 14 | 16
§ | GAIN CONTROL _ L
o |RESOLUTION ABILITY | GCSTEP . 2 dB
‘= Logic control reference
& | BALANCE BETWEEN
CHANNEL BALT -1.5| 0 [+1.5
V0=0.04Vrms
T -10dB -13| -10| -7
TONE CONTROL 0d Treble (f=10KHz)
5 VOLTAGE GAIN T+10dB | Bass (f=150Hz) 131 -10! -7
ey
o
© ITONE CONTROL Logic control reference dB
Q TCSTEP — 2 —
S |RESOLUTION ABILITY
'_
BALANCE BETWEEN
CHANNEL BALT -1.5| 0 |[+1.5
_ | T-BASS VOLTAGE f=60Hz,Vi=0.01Vrms
£ | cAINMAX. LANGE | TBB20dB 15| 20| 25
§ T-BASS RESOLUTION _ _ i
é ABILITY TBSTEP Logic control reference 3
F | BALANCE BETWEEN
CHANNEL BALT -2.0| 0 [+2.0
BYPASS GAIN BBE-BP | f=20t020KHz,Vi=0.02vims | — | o | —
w LOW BOOST ,
m (f=20Hz) BBE-Lo f=20Hz,Vi=0.02Vrms — 3 — dB
m
HIGH BOOST - .
BBE-Hi = = —_ —_
(f=10kH2) f=10KHz,Vi=0.02Vrms 11
(4) PORT OUTPUT (VDD=5.0V setting)
. Limits .
Parameter Symbol| Test condition Yy v Units
PORT OUTPUT REMAINDER RL=450W(10mA)
VOLTAGE 19,20,24,25,26,27Pin VpOC — 10.2(0.6
(Open collector output)
R(GND):4.7KW
VpTH — v
THREE STATE HIGH OUTPUT p R(Vdd):5.6KW 45 |4.8
R(GND):4.7KW _
THREE STATE LOW OUTPUT VpTL
P R(Vdd):5.6KW 02105
Amrrsumsul 4o/ 19)
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