NJW1152

w BBE.

PRELIMINARY

SOUND PROCESSOR with SOUND ENHANCEMENT

m GENERAL DESCRIPTION

The NJW1152 is a sound processor with sound
enhancement (BBE). It includes all of functions processing
audio signal for TV, such as tone control, balance, volume,
mute, and AGC functions.

Also the NJW1152 performs surround and sound
enhancement. The sound enhancement regenerates high
definitive and nearly real sound.

All of internal status and variables are controlled by 1°C
BUS Interface.

m FEATURES

e Operating Voltage 8 to 13V
I°C BUS Interface
Low Noise Master Volume

AGC circuit.

Original 3D Surround/Simulated Stereo
Bi-CMOS Technology

Package Outline SOP40
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NJW1152

m PIN FUNCTION

GND 1 O 40| Vcc
AGC | 2 39| VREF
BTC | 3 38 | ps2
INa 4 37| INb
PS1 5 36 | PS3
aHC1 6 35| bHC1
aHC2 7 34 | bHC2
aHC3 | 8 33| bHC3
aLCl E E bLC1
alc2 [qg| 31] bLc2
aLC3 E E bLC3
TONE-Ha |15 29 | TONE-Hb
TONE-Lal 13 28 TONE-Lb1
TONE-La2 E zl TONE-Lb2
TONE-La3 |15 o6 | TONE-Lb3
TONE-outa |16 25| TONE-outb
EVR-INa |17 24 | EVR-INb
OUTa |18 23| OUTb
AUXL [19 22 | SDA
AUX0 |20 21| SCL
No. Symbol Function No. Symbol Function
1 GND GND 21 SCL I°C BUS Clock Terminal
2 AGC AGC Response Control Terminal 22 SDA I°C BUS Data Terminal
3 BTC BBE Filter Terminal 23 OUTa Bch Output
4 INa Ach Input Terminal 24 EVR-INb Bch VOL2 Input Terminal
5 PS1 Surround Filter Terminal 25 TONE-outb | Bch Tone Control Output
6 aHC1 BBE Filter Terminal 26 TONE-Lb3 | Tone Control (Bass) Filter Terminal
7 aHC2 BBE Filter Terminal 27 TONE-Lb2 | Tone Control (Bass) Filter Terminal
8 aHC3 BBE Filter Terminal 28 TONE-Lb1 | Tone Control (Bass) Filter Terminal
9 aLCl BBE Filter Terminal 29 TONE-Hb | Tone Control (Treble) Filter Terminal
10 aLC2 BBE Filter Terminal 30 bLC3 BBE Filter Terminal
11 aLC3 BBE Filter Terminal 31 bLC2 BBE Filter Terminal
12 TONE-Ha Tone Control (Treble) Filter Terminal 32 bLC1 BBE Filter Terminal
13 TONE-Lal | Tone Control (Bass) Filter Terminal 33 bHC3 BBE Filter Terminal
14 TONE-La2 | Tone Control (Bass) Filter Terminal 34 bHC2 BBE Filter Terminal
15 TONE-La3 | Tone Control (Bass) Filter Terminal 35 bHC1 BBE Filter Terminal
16 TONE-outa | Ach Tone Control Output 36 PS3 Surround Filter Terminal
17 EVR-INa Ach VOL2 Input Terminal 37 INb Bch Input Terminal
18 OUTa Ach Output 38 PS2 Surround Filter Terminal
19 AUX1 Auxiliary Output Terminal 39 VREF Reference Voltage Terminal
20 AUXO0 Auxiliary Output Terminal 40 Vce Voltage Terminal
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NJW1152

m ABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage A 14 \Y
Power Dissipation Po 700 mw
Operating Temperature Range Topr -40 to +85 °C
Storage Temperature Range Tstg -40 to +125 °C
m ELECTRICAL CHARACTERISTICS
(Ta=25°C, V+=9V, Rg=600Q, R, =47kQ, Vin=100mVrms/1kHz,
Vol1/Vol2a/\Vol2b=0dB,AGC=0FF,BBE=0dB, TONE=0dB,Surround=0OFF unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Voltage V+ 8.0 9.0 13.0 \%
Supply Current lcc No Signal - 25 40 mA
Reference Voltage VRer No Signal 4.0 45 5.0 \%
Maximum Input Voltage Vim xg:;:/ggggaB,THDzl% 2.6 2.8 - vrms
Maximum Output Voltage Vomi OUTPUT THD=1% 2.2 25 - Vrms
Maximum Gain Gvmax -2.0 0.0 2.0 dB
Minimum Gain GvmiN Vol1/Vol2a/Vol2b= -40dB -84 -80 -76 dB
Channel Balance Ges -1.5 0.0 15 dB
Total Harmonic Distortion THD gsggéz\émsto 30KHzZ - 0.01 0.05 %
Mute Level MUTE Vol1/Vol2a/Vol2b= Mute - - -90 daB
Channel Separation CS Vin=2Vrms - -80 -70 dB
Output Noise 1 Vot BW=400Hz to 30kHz - ('11098) - (u?/?r::S)
Output Noise 2 Vio Vol1/Vol2a/Vol2b= Mute i -110 -100 dBv
BW=400Hz to 30kHz (3.2) (10.0) (MVrms)
e TONE CONTROL
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
High Frequency Boost HFgst TREBE=12dB, f=20kHz 10 12.0 14.0 dB
High Frequency Flat HFer TRBE=0dB,f=20kHz -2.0 0.0 2.0 dB
High Frequency Cut HFcut TREBLE=-12dB, f=20kHz -14 -12.0 -10.0 dB
Low Frequency Boost LFgst BASS=12dB, f=50Hz 10.0 12.0 14.0 dB
Low Frequency Flat LFer BASS=0dB, f=50Hz -2.0 0.0 2.0 dB
Low Frequency Cut LFcur BASS=-12dB, f=50Hz -14.0 -12.0 -10.0 dB
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NJW1152

e AGC CONTROL: AGC= H (AGC-ON)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
AGC BOOST AGCgsT Vin=50mVrms 2.0 3.0 4.0 dB
Vin=100mVrms
AGC FLAT L AGCrTL | Aocivie 1o 25 0.0 25 dB
Vin=200mVrms
AGC FLAT M AGCrTM | \coLyLer oo 25 0.0 25 dB
Vin=400mVrms
AGC FLAT H AGCHTH | nolyLer 3o 25 0.0 25 dB
Vin=2Vrms
AGC CUT 3 AGCcurs AGCLVL=" 3° -16 -12 -8.0 dB
e SURROUND CONTROL (SURROUND-ON)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
SURROUND Gain 1 Gusums | AN~ Aout, F=100Hz 6.5 8.5 105 dB
Surround="Surl “
. Ain - Bout, f=100Hz
SURROUND Gain 2 Gvsur2 Surround="Sur1 2.5 45 6.5 dB
SURROUND Gain 3 Gusurs | AN~ Aout, F=100Hz 10 12 14 dB
Surround="Sur2 “
SURROUND Gain 4 Gusure | AN~ Bout, f=100Hz 75 95 115 dB
Surround="Sur2 “
. . Ain+Bin - Aout,
Simulated Stereo Gainl GvssT1 Surround="SST* 1.0 3.0 5.0 dB
. . Ain+Bin - Bout,
Simulated Stereo Gain2 GyssT?2 Surround="SST* 1.0 3.0 5.0 dB
e BBE (BBE ON)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
BBE low Frequency BBE.ow | BBE-Low=12dB - 12.0 - dB
Boost Range
BBE High Frequency .
Boost Range BBEHicH BBE-High=12dB - 12.0 - dB
e AUXILIARY OUTPUT
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Low level Output Voltage Vou loL =1ImMA - 0.5 15 \%
High level Output Voltage VoH lon =1mA 3.5 45 - \%
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NJW1152

m I°C BUS BLOCK CHARACTERISTICS (SDA,SCL)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
High Level Input Voltage V4 3.0 - 5.0 V
Low Level Input Voltage Vi 0 - 15 V
High Level Input Current I - - 10 A
Low Level Input Current I - - 10 A
Low Level Output Voltage (3mA at SDA pin) VoL 0 - 0.4 dB
Maximum Output Current loL -3.0 - - mA
Maximum Clock Frequency fscL 0 - 100 kHz
Data Change Minimum Waiting Time taur 4.7 - - us
Data Transfer Start Minimum Waiting Time tip:sTA 4.0 - - us
Low Level Clock Pulse Width tLow 4.7 - - us
High Level Clock Pulse Width ThicH 4.0 - - us
Minimum Start Preparation Waiting Time tsu:sTa 4.7 - - us
Minimum Data Hold Time tHD:DAT 5.0 - - us
Minimum Data Preparation Time tsu-DAT 250 - - ns
Rise Time tr - - 1.0 us
Fall Time te - - 300 ns
Minimum Stop Preparation Waiting Time tsu:sto 4.7 - - us
I°C BUS Load Condition: Pull up resistance 4kQ (Connected to +5V)
Load capacitance 200pF (Connected to GND)
r _
SDA
tsu tr te ’47 thpisT
SCL
<« —» € toust tsust P [
tiost  flow tHo:pA thih tsu:pa
P S Sr P
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NJW1152

ETERMINAL DESCRIPTION

No. | SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
V+
1 GND }
20 Vee Power Supply -
L GND
i )
2 AGC AGC Response Control ] % 375 1.4V
iGN
V+
300
3 BTC Terminal for BBE Vccel2
— N — —
" GND B
l )
4 Ina a/b ch Input Terminal 300 |_ = Vcel/2
37 Inb
= MN—
GND 5.4K ¢ T
V+
A
31.6K
5 PS1 Filter for Surround Vce/2
30
= oD

New Japan Radio Co.,LId.




NJW1152

BTERMINAL DESCRIPTION

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
6 aHC1 .
35 bHCL Filter for BBE Vcc/2
12K 22k 24K
7 aHC2 .
34 bHC2 Filter for BBE Vcce/2
22k
V+
8 aHC3 12.6k
11 aLC3 .
30 bLC3 Filter for BBE 30 Vce/2
33 bHC3
=GND
V+ ;E
30
9 aLC1 .
32 bLC1 Filter for BBE _| Vcc/2
eeL G
V+
v,
22K
10 aLC2 .
31 bLC2 Filter for BBE % Vcc/2
= GND
New Japan Radio Co.,LId.



NJW1152

BTERMINAL DESCRIPTION

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
V+
12 TONE-Ha .
29 TONE-Hb Filter for TONE Control Vcc/2
RS
‘% 300
13 TONE-Lal . "-’W\r-—| |
o8 TONE-Lb1 Filter for TONE Control —| ‘% Vcc/2
GND
L
TONE-La2
TONE-Lb2 32K
H WA oL
14 TONE-La2 : CK:]
15 TONE-La3 Filter for TONE Control _GND 254K i T Veel2
26 TONE-Lb3
27 TONE-Lb2 TONE-La3
TONE-Lb3
V+ X
30
16 TONE-outa Outout _| |_ vee/2
25 TONE-outb P
22K
— W\—e 1
M G
30P
V+ A
o
1
5.4
17 EVR-INa .
24 EVR-INb Input terminal My Vcel/2
T
=GND
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ETERMINAL DESCRIPTION
No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
C kX
300
_| ""VV\I——D
18 OUTa
3 oUTH Output ‘ ‘% X veel2
GND
V+
19 AUX1 " L=0V
20 AUXO Auxiliary Output H=5V
= GND
] " {>o—
2 L=0V
21 SCL I°C Bus Clock Input % Lo H=5V
GND )
300
[—s W—]>0-
% ACK
22 SDA I°C Bus Data Input l L
GND
V+
v,
20K
36 PS3 Filter for Surround Vcece/2
30
= oD
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NJW1152

ETERMINAL DESCRIPTION

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
38 PS2 Filter for Surround -

50K

=GND =

V+

39 VREF Reference Voltage f 30 100K |\l Vcece/2

=GND T

-10 -
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NJW1152

m APPLICATION CIRCUIT

100 UF py+
N
N\
Bias
AGC <_‘ ‘
Volume 1 Volume 1 L
v | v
Surround
-

v 1, v

BBE BBE

Tone Tone
470 n :
[ (= :27 JaronF
TONE-La3
TONE -outa
4.7u
> Volume 2a Volume 2b <

EVR-I

a-ch OUT b-ch OUT

4.7uF OUTa 4} OUTb  4.7uF
O - I°C Interface < >
AUX1 Internal Switch SDA O SDA
O 20 [« Control < ﬁ'
AUXO J sa
SCL
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NJW1152

m DEFINITION OF I°C REGISTER

e I°C BUS FORMAT

MSB LSB MSB LSB MSB LSB
S Slave Address A Select Address A Data A|P
1bit 8bit 1bit 8bit 1bit 8bit bit  1bit
S: Starting Term
A: Acknowledge Bit
P: Ending Term
e SLAVE ADDRESS
MSB LSB
1 0 0 0 0 0 1 RIW
R/\E:O: Receive Only
R/W=1: No Output Data
o CONTROL REGISTER TABLE
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
OOH Volume 1
O1H O Volume 2a
02H Volume 2b
O3H TONE (Treble) TONE(Bass)
04H BBE-Low BBE-High
O5H 0 AUX1 AUXO0 Surround AGC Gain AGC
O6H TEST mode (Normally not available. Set 00H.)
O : Don't Care
Auto Increment : The selected Address is incremented with the number of Data.
CAJ\H ~1H - 2H - 3H - 4H - 5H —.G‘H
o CONTROL REGISTER DEFAULT VALUE
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
OOH 0 0 0 0 0 0 0 0
O1H 0 0 0 0 0 0 0 0
02H 0 0 0 0 0 0 0 0
03H 0 0 0 0 0 0 0 0
04H 0 0 0 0 0 0 0 0
O5H 0 0 0 0 0 0 0 0
06H 0 0 0 0 0 0 0 0
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NJW1152

m Volumel/2a/2b (Select Address = 00H,01H,02H)

2 - o A0 A0 d 0 dO0O dO0 A0 A0 40 A0 A0 d 0O 40 40 40 < O «d O
a o o OO0 dd0 o0 ddo0o o ddo o dd OO0 ddo o ddo o dd o o « o
N o o A4 0000 ddd doOo 0 00 dd 4 4 0 0 0 OO0 ddod d 0 O 0 O « o
Qo
MaDo — - OO0 0000 ddiddddid d 00 00 00 00 dod ddid d did o o
N
~
o
O
mm - A ddddd0 0 00000000 000000 dododdoudoudoddd o
A ) - AdAdd ddddddddd dd dd A4 d d 4 4 4 0 0 0 oo o o oo o
©
o
[
N~
o
~~
m
Z © N~ OdaN M owoOo~NoOdo dNmMTBWON~NDOODOAN®MTOLON®OOD o 2
c T 1__1__1__4_1__1__4_1__1__1__?__2?__?__2?__222288888888884%
‘T
O]

O : Don’t Care
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NJW1152

BASS
D2

DO

D1

D3

Lo Contour

D2

DO

D1

D3

TREBLE

D6

D4

D5

D7

Process

D6

D4

D5

D7

m TONE Control(Treble / Bass ,Select Address = 03H)

Boost/Cut
Gain(dB)

12
10

-10
-12

m BBE Lo Contour / Process , Select Address = 04H)

Boost
Gain(dB)

12

11
10

D5

AUXO

D6
AUX1

DO

m Auxiliary Port Control

High
Low

m AGC Function Control

ON

OFF
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NJW1152

m Surround Control

D4 D3
OFF 0 0
Simulated STEREO 0 1
Surround 1 1 0
Surround 2 1 1

m AGC Level Control
D2 D1
Level 1 0 0
Level 2

Level 3 1 0

mNOTE
The NJW1152 is manufactured by New Japan Radio Co., Ltd. under license from BBE Sound Inc.
BBE is a registered trademark of BBE Sound Inc.

A license from BBE Sound Inc. is required before the NJW1152 can be purchased from New Japan Radio
Co.,Ltd.

BBE Sound, Inc.

5381 Production Drive
Huntington Beach, CA 92649
Tel:(714)897-6766
Fax:(714)896-0736

Purchase of 1°C components of New Japan Radio Co., Ltd or one of its sublicensed Associated Companies
conveys a license under the Philips I°C Patent Rights to use these components in an I°C system, provided that
the system conforms to the I°C Standard Specification as defined by Philips.

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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