NJW1190
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AUDIO PROCESSOR with Multipurpose Surround Sound System
and Input Selector

= GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJW1190 is a sound processor with Multipurpose
Surround Sound system includes all of functions processing
audio signal for Mini-Component and TV, such as input
selector, tone control, balance, volume, and mute functions. - ‘ﬁ, "'L
Also the NJW1190 includes the 5 types of surround B % ‘lﬂl
sound and Bass Boost function. Their combination e IE{E‘“EI:M]'
reproduces a number of sound effects.
NJW1190 performs low noise and low distortion
characteristics with resistance ladder type electrical volume.
All of internal status and variables are controlled by 1°Cc

BUS interface. NJW1190V NJW1190FP1
m FEATURES

e Operating Voltage 8 to 13V

e I°C BUS Interface

e Low Output Noise -100dBV typ

e Low Distortion 0.005% typ

® 5ch Input Selector

® Monaural Microphone Input

e Input Gain Setting 0 to +14dB

@ Tone Control Bass / Middle / Treble

e 5 types of Surround Sound

e Bi-CMOS Technology

e Package Outline SSOP44, QFP48-P1

= BLOCK DIAGRAM
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NJW1190

m PIN FUNCTION (SSOP44)

0000000000000000000000

O
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No. SYMBOL FUNCTION No. SYMBOL FUNCTION
1 MIC-IN Microphone Input 23 SDA SDA Data Input (|ZC BUS)
2 SRFil1 Surround Filter1 24 A Power Supply Pin

3 SREFil2 Surround Filter2 25 OUTb Bch Output

4 VEFil1 Voice Enhancement Filter1 26 VOL2INb | Bch Volume2 Input

5 VEFil2 Voice Enhancement Filter2 27 SROUTb | Bch Surround Output

6 IN1a Ach Input1 28 TONE-L2b | Bch Bass Filter2

7 IN2a Ach Input2 29 TONE-L1b | Bch Bass Filter1

8 IN3a Ach Input3 30 | TONE-M2b | Bch Middle Filter2

9 IN4a Ach Input4 31 TONE-M1b | Bch Middle Filter1

10 IN5a Ach Input5 32 TONE-Hb | Bch Treble Filter

11 | MONOUTa | Ach Monitor Output 33 | vOL1-DCb g‘;g!c?t'g;“m Switching Noise Rejection
12 | voL1-Dca ég;;é‘l’t'g:“m Switching Noise Rejection | 5, | \ioNOUTD | Beh Monitor Output

13 TONE-Ha | Ach Treble Filter 35 IN5b Bch Input5

14 | TONE-M1a | Ach Middle Filter1 36 IN4b Bch Input4

15 | TONE-M2a | Ach Middle Filter2 37 IN3b Bch Input3

16 TONE-L1a | Ach Bass Filter1 38 IN2b Bch Input2

17 TONE-L2a | Ach Bass Filter2 39 IN1b Bch Input1

18 SROUTa | Ach Surround Output 40 BBFil3 Bass Boost Filter3

19 VOL2INa | Ach Volume2 Input 41 BBFil2 Bass Boost Filter2

20 OUTa Ach Output 42 BBFil1 Bass Boost Filter1

21 GND GND 43 PSFil Phase Shifter Filter

22 SCL SCL Data Input (IZC BUS) 44 Vref Reference Voltage

New Japan Radio Co.Lid,




= PIN FUNCTION (QFP48-P1)

NJW1190
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THRBEREEeE,
1 14
No. SYMBOL FUNCTION No. SYMBOL FUNCTION
1 N.C. No Connection 25 N.C. No Connection
2 IN1a Ach Input1 26 TONE-L2b | Bch Bass Filter2
3 IN2a Ach Input2 27 TONE-L1b | Bch Bass Filter1
4 IN3a Ach Input3 28 | TONE-M2b | Bch Middle Filter2
5 IN4a Ach Input4 29 | TONE-M1b | Bch Middle Filter1
6 IN5a Ach Input5 30 TONE-Hb | Bch Treble Filter
7 | MONOUTa | Ach Monitor Output 31 | voL1-DCb g‘;gg’cﬂ’t'g;“m Switching Noise Rejection
8 | voL1-Dca é‘;g;é‘l’t'g;“m Switching Noise Rejection | 35 | \oNOUTD | Beh Monitor Output
9 TONE-Ha | Ach Treble Filter 33 INSb Bceh Input5
10 | TONE-M1a | Ach Middle Filter1 34 IN4b Bch Input4
11 TONE-M2a | Ach Middle Filter2 35 IN3b Bch Input3
12 TONE-L1a | Ach Bass Filter1 36 IN2b Bch Input2
13 TONE-L2a | Ach Bass Filter2 37 IN1b Bch Input1
14 N.C. No Connection 38 N.C. No Connection
15 SROUTa | Ach Surround Output 39 BBFil3 Bass Boost Filter3
16 VOL2INa | Ach Volume2 Input 40 BBFil2 Bass Boost Filter2
17 OUTa Ach Output 41 BBFil1 Bass Boost Filter1
18 GND GND 42 PSFil Phase Shifter Filter
19 SCL SCL Data Input (IZC BUS) 43 Vref Reference Voltage
20 SDA SDA Data Input (|ZC BUS) 44 MIC-IN Microphone Input
21 A Power Supply Pin 45 SRFil1 Surround Filter1
22 OUTb Bch Output 46 SREFil2 Surround Filter2
23 VOL2INb | Bch Volume2 Input 47 VEFil1 Voice Enhancement Filter1
24 SROUTb | Bch Surround Output 48 VEFil2 Voice Enhancement Filter2
New Japan Radio Co, Ltd.




NJW1190

= ABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATING UNIT

Supply Voltage A 15 \Y;

L 800 (SSOP44)
Power Dissipation Pp 1500 (QFP48-P1) (Note) mwW
Operating Temperature Range Topr -20 to +75 °C
Storage Temperature Range Tstg -40 to +125 °C
(Note) At on a board of EIA/JEDEC specification. (76.2 x 114.3 x 1.6mm Two layers, FR-4)

m ELECTRICAL CHARACTERISTICS

( Ta=25°C, V+=9V, R =47kQ, Vin=100mVrms/1kHz, all controls flat(Gv=0dB) unless otherwise specified)

PARAMETER SYMBOL Condition MIN. TYP. MAX. UNIT
Operating Voltage V' 8.0 9.0 13.0 v
Supply Current lcc No Signal - 20 40 mA
Reference Voltage VRer No Signal 4.0 45 5.0 \%

VOL1=-20dB,
Maximum Input Voltage Vim VOL2A/VOL2B=0dB, 2.8 3.0 - Vrms
THD=10%
Maximum OUTPUT
Outout Voltage Vom VOL1/VOL2A/VOL2B=0dB, - 25 - Vrms
P 9 THD=1%
. . . MON OUT,
Maximum Monitor Output Gain Gvmomax GVIN="111" - 14.0 - dB
. . . MON OUT,
Minimum Monitor Output Gain GvymomIN GVIN="000" -1.0 0.0 1.0 dB
. o . MIC-IN, MON OUT,
Maximum Mic input Gain Gymicmax MICGY="11" - 14.0 - dB
- o . MIC-IN, MON OUT,
Minimum Mic input Gain GvicomIN MICGV="00" - 0.0 - dB
Channel Balance Ges VOL1/VOL2A/VOL2B=0dB -1.0 0.0 1.0 dB
N . Vo=0.5Vrms, o
Total Harmonic Distortion THD BW=400Hz to 30kHz - 0.005 0.05 )
Maximum Gain Gvmax VOL1/VOL2A/VOL2B=0dB -1.0 0.0 1.0 dB
Minimum Gain Gvmin VOL1/VOL2A/VOL2B=MUTE - - -90 dB
Vin=1Vrms
BW=400Hz to 30kHz
Cross Talk cT Selected Input : Rg=0Q ) ) -70 dB
Unselected Inputs : Signal
Channel Separation CS Vin = 1Vrms - - -70 dB
. VOL1/VOL2A/VOL2B=0dB - -100 - dBV
Output Noise Voltage 1 Vo1 A-weighted i (10) i (LVrms)
. VOL1/VOL2A/NVOL2B=MUTE - -106 -96 dBV
Output Noise Voltage 2 Vno2 A-weighted - (5.0) | (15.8) | (uVrms)
BW : Band Width
New Japan Radio Co.Lid,



NJW1190

m ELECTRICAL CHARACTERISTICS
(Ta=25°C, V+=9V, R.=47kQ, Vin=100mVrms/1kHz, all controls flat(Gv=0dB) unless otherwise specified)

# TONE

PARAMETER SYMBOL Condition MIN. TYP. MAX. UNIT
High Frequency Boost HFgsT BCT="1",TREB="111", f=10kHz 1.5 14.0 16.5 dB
High Frequency Flat HFeLT TREB="000",f=10kHz 2.0 0.0 2.0 dB
High Frequency Cut HFcut BCT="0",TREB="111", f=10kHz -16.5 -14.0 -11.5 dB
Middle Frequency Boost MFgst BCM="1" MIDD="111", f=1kHz 11.5 14.0 16.5 dB
Middle Frequency Flat MFeLT MIDD="000",f=1kHz -2.0 0.0 2.0 dB
Middle Frequency Cut MFcut BCM="0",MIDD="111", f=1kHz -16.5 -14.0 -11.5 dB
Low Frequency Boost LFgsT BCB="1",BASS="111", f=100Hz 1.5 14.0 16.5 dB
Low Frequency Flat LFeLr BASS="000",f=100Hz -2.0 0.0 2.0 dB
Low Frequency Cut LFcut BCB="0",BASS="111", f=100Hz -16.5 -14.0 -11.5 dB
OSURROUND
PARAMETER SYMBOL Condition MIN. TYP. MAX. UNIT
. SUR="001", f=100Hz,
Surround Gain1 SRGAIN1 Ain — Aout 6.3 8.3 10.3 dB
. SUR="001", f=100Hz,
Surround Gain2 SRean2 Ain _ Bout 2.1 41 6.1 dB
. SUR="010", f=100Hz,
Surround Gain3 SRGAIN3 Ain — Aout 10.7 12.7 14.7 dB
. SUR="010", f=100Hz,
Surround Gain4 SRGAINg Ain _ Bout 8.4 104 124 dB
. SUR="011", f=5kHz,
Surround Gain5 SRGAINS A+Bin  Aout 8.0 10.0 12.0 dB
(OBass Boost
PARAMETER SYMBOL Condition MIN. TYP. MAX. UNIT
. BB="01", f=60Hz,
Bass Boost Gain1 BBgaint A+Bin _ Aout - 18.0 - dB
. BB="10", f=60Hz,
Bass Boost Gain2 BBacanz A+Bin _ Aout - 24.0 - dB
. BB="11", f=60Hz,
Bass Boost Gain3 BBcainz A+Bin o Aout - 29.0 - dB
New Japan Radio Co, Ltd.



NJW1190

ETIMING ON THE I°C BUS (SDA,SCL)

SDA
. J L t
ts «— t «—> ts —->| thp:sTa ts t— o
SU:DAT |
SCL
thp:sTA «—> l— «—> tsu:sta l— tsu:sto_p, l—
s tLow thp.oaT trigH Sr p s
ECHARACTERISTICS OF I/0 STAGES FOR I°C BUS (SDA,SCL)
I°C BUS Load Conditions
STANDARD MODE : Pull up resistance 4kQ (Connected to +5V), Load capacitance 200pF (Connected to GND)

t:
PARAMETER sympoL |__Stendardmode |\,

MIN. | TYP. | MAX.

Low Level Input Voltage Vi 0.0 - 15 V
High Level Input Voltage ViH 2.5 - 5.0 V
Low level output voltage (3mA at SDA pin) VoL 0 - 0.4 V
Input current each 1/O pin with an input voltage ! 10 ) 10 uA
between 0.1Vpp and 0.9Vppmax

New Japan Radio Co.Lid,



NJW1190

BCHARACTERISTICS OF BUS LINES (SDA,SCL) FOR I°C-BUS DEVICES

PARAMETER symoL | _>@ndardmode |-\
MIN. | TYP. | MAX.
SCL clock frequency fscL - - 100 kHz
Hold time (repeated) START condition. tHD:sTA 4.0 - - V5]
Low period of the SCL clock tLow 4.7 - - us
High period of the SCL clock tHicH 4.0 - - V&
Set-up time for a repeated START condition tsu:sTa 4.7 - - us
Data hold time "°™® tHD:DAT 0 - - us
Data set-up time tsu:paT 250 - - ns
Rise time of both SDA and SCL signals tr - - 1000 ns
Fall time of both SDA and SCL signals tr - - 300 ns
Set-up time for STOP condition tsu:sto 4.0 - - us
Bus free time between a STOP and START condition taur 4.7 - - V]
Capacitive load for each bus line Co - - 400 pF
Noise margin at the Low level VL 0.5 - - \%
Noise margin at the High level VoH 1 - - Vv

C, ; total capacitance of one bus line in pF.

NOTE). Data hold time : trp.pat
Please hold the Data Hold Time (tnp:.pat) to 300ns or more to avoid status of unstable at SCL falling edge.

The SDA block in the NJW1190 does not hold data. Add external data-delay-circuit of the SDA terminal, in case of not
providing a hold time of at least 300nsec for the SDA in the master device.
The time-consists of the data-delay-circuit of the SDA terminal are as follows.

(a) Low level > High level : T = Rp*Cp
(b) High level > Low level : ThL = Rp*Cp

In addition, Schottky barrier diode (SBD) influences a Low level at the Acknowledge. Therefore choose the low forward
voltage (Vf) as much as possible.

VDD
Rp Rp
SCL
. - =—==== M
SBD ! —
MASTER I 1 soa| NJW1190
1
1 |
| Ro Cnl
1 |
I e o o o o -

New Japan Radio Co, Ltd.



NJW1190

ETERMINAL DESCRIPTION

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
SSOP | QFP
20k
1 44 MIC-IN Microphone Input V2
20k
2 45 SRFil1 Surround Filter 1
3 46 SREFil2 Surround Filter 2 " V2
5 48 VEFil2 Voice Enhancement Filter2 8k (PIN.45.46%)
43 42 PSFil Phase Shifter Filter 36k (PIN.48%)
10k (PIN.42¥)
*: QFP PIN No.
40
‘g 12k
4 47 VEFil1 Voice Enhancement Filter1 FB < q O V2
Aﬁ 12k A
L Vref L
6 2 IN1a Ach Input 1
7 3 IN2a Ach Input 2
8 4 IN3a Ach Input 3
9 | 5 IN4a Ach Input 4 o =
10 6 IN5a Ach Input 5 ,*.,_| N
35 33 IN5b Bch Input 5 ¥
36 34 IN4b Bch Input 4 16k T
37 35 IN3b Bch Input 3
38 36 IN2b Bch Input 2
39 37 IN1b Bch Input 1 =
11 7 MONOUTa Ach Monitor Output
18 15 SROUTa Ach Surround Output
20 17 OUTa Ach Output - V2
25 22 OUTb Bch Output 5
27 24 SROUTDb Bch Surround Output V42
34 32 | MONOUTb Bch Monitor Output

New Japan Radio Co.Lid,




ETERMINAL DESCRIPTION

NJW1190

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
SSOP QFP

12 8 VOL1-DCa Ach Volume1 Switching

Noise Rejection Capacitor
13 9 TONE-Ha Ach Treble Filter
15 11 TONE-M2a Ach Middle Filter 2
17 13 TONE-L2a Ach Bass Filter 2 V2
28 26 TONE-L2b Bch Bass Filter 2 36k (PIN.8,31)
30 28 TONE-M2b Bch Middle Filter 2 26k (PIN.9.30)
32 30 TONE-Hb Bch Treble Filter 34k (PIN.11,28)
33 31 | VOL1-DCb Bch Volume1 Switching 36k (PN-13.20)

Noise Rejection Capacitor
14 10 TONE-M1a Ach Middle Filter 1
16 12 TONE-L1a Ach Bass Filter 1
29 27 TONE-L1b Bch Bass Filter 1 FB V2
31 29 TONE-M1b Bch Middle Filter 1
40 39 BBFil3 Bass Boost Filter 3
19 16 | VOL2INa Ach Volume2 Input " V2
26 23 VOL2INb Bch Volume2 Input L

v
36k —0#0—|
T
VREG 5V
22 19 ScL SCL Data Input (I°C BUS) “k ]
23 20 SDA SDA Data Input (I°C BUS)
_| 8k SCL:GND
SDA:ACK
41 40 BBFil2 Bass Boost Filter 2 FB V2
42 41 BBFil1 Bass Boost Filter 1 a8k 38k
PIN.41
= = PN40 T (QFP)
(QFP)

New Japan Radio Co, Ltd.




NJW1190

ETERMINAL DESCRIPTION

No.

SSOP

QFP

SYMBOL

FUNCTION

EQUIVALENT CIRCUIT

VOLTAGE

44

43

Vref

Reference Voltage

212k

212k

V2

—-10 -

New Japan Radio Co.Lid,




NJW1190

= APPLICATION CIRCUIT 1 (SSOP44)

° N
Cl 47F Raatlod
1 | mic-in vref| aa I
C2 4.7nF C43 33nF
i—1 2 |sRFin PSFil E’_“_u.
C3 4.7nF C42 4.7nF
i— 3 |sRFil2 BEFil1 E_“_u.
C4 4.7nF
i—1 a |verin BBFiI2E’—_L
C5 4.7nF o4 1F
i—] 5 |VEFil2 BBFiI3E’—T
o 47F, 039 4TF
Q_g_E INta INtb E—E—Q
C7 4TyF ,C38 47yF
7 |inea IN2b E—E—Q
C8 47yF +C37 4.7yF
8 |INga IN3b E—ﬁ—o
Co 4.7yF ,C36 4.7)F
9 |inda L INdb E’—E—Q
C10 47y ,C35 4.7yF
O—— 10 [insa sl a5 | —§—O
Cl1 47y £34 4TyF
O_g_E MONOUTa MONOUTb E_g_o
C12 104F, <33 10,F
.||_§_E VOL1-DCa A VOL1-DCb E’_g_u.
C13 4.7nF C32 4.7nF
i— |_E TONE-Ha TONEHb| 32 | i
Cl4 4.7F A C31 4.7nF
R14 4.7kQ I—E TONE-M1a TONE-M1b E—| R31 4.7kQ
1| 0
C15 33nF I—E TONE-M2a TONE-M2b E—| C30 33nF
C16 47nF €29 47nF
R16 4.7kQ I—E TONE-L1a O TONE-L1b E—| R29 4.7kQ
1| 0
|_E TONE-L2a TONE-L2b E_|
C17 4.7,F C28 4.7,F
18 |srouta SROUTb| 27
C18 4.7yF 4t C27 4.7yF
19 |voL2iNa VOL2INb| 26
C25 4.74F
C20 4.74F, . W
O—H—E ouTa outb| 25
.|—| 21 |GND V| 24 "
*zz C24
\_ J

(O)  Separate the I°C bus line and Signal line from the following terminals for avoiding digital noise problem and cross talk.
Pin No. Function
1,6-10,35-39 Input terminals
2-5,43 Surround, Voice Enhancement Filter terminals
13-17,28-32 Tone Control Filter terminals
40 - 42 Bass Boost Filter terminals

(O)  The input terminals (1, 6 -10, 35 - 39 pin) impedance is designed about 32k ohms.
The ground line should be inserted between each input lines to avoid cross talk.

New Japan Radio Co, Ltd.
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NJW1190

= APPLICATION CIRCUIT 2 (QFP48-P1)

1S} 1S}
S ~
$5 5 <
o<l @ ©
N © N
o N o
[V [V [V [V [V [V | ¥ — | ¥ — [V O [V [V
=5 =5 =5 =5 =5 =3 o B3 (= (=4 C 3
< < < < < < S ~ ~ ) <
| | | | | | * «I < © <
I~ © te} < © o P =3 o] N ©
(3] (33 (33 (3] (33 (3] (33 N N
O+ O+ O+ O+ O+ O+ ©+4 © [$) o $)
38| (37| |36| |35| |34| [33| |32| [31| [30| [20] |28| |27| |26 |25
O 2 ] ] ] 9 = 9 £ = = = = 5]
(02 = £ £ £ 8 5 & §F £ & 3 3 2 )
- 4 i} i
= = 4
_L_E BBFil3 § 2 & zZ z 3 & smourb|aal—,
C39 14F = > F F = F
T_E BBFil2 voL2ins | 23 23 4.1uF
CA1 4.7nF
+
i— |_E BBFil1 ouTh E—B—Q
c22 4.7
C42 33nF —
1 42 | PSFil V+] 21 Py
Hi—{« 1] O
C43 4.7yF, +1 C21
.||_§_E Vref SDA E—Q a7yF
44 4TYF, =
O_E_E MIC-IN SCL E—O
C45 4.7nF
i— |_E SRFil1 GND E—p.
C46 4.7nF .
i— |_E SRFil2 outal 17
C16 4.7,
CA7 4.7nF
.||_||_E VEFil1 VOL2INa| 16 C15 47,
C48 4.7nF © © < < © 3]
i— 48 | VEFil2 5 ¢ £ = £ 5 o SROUTa| 15 +
s § s g g 2 5 4% 4 4 4 4
- N ] < 0 o
g z g 2 £ £ g @ © B 5 © B ¢ )
1 23| |[a|]|s5]||6|]|7]||8]|]|9] [10]]|11] |12]]|13] |14
s T T T T T R I w w L
=% =5 =5 =5 3, =5 =5 [= N~ ~ N~
ST RT O RT RT RT R % =T < < ~
< < < < < < - VI o ~ o
80 30 30 80 80 5O 8= 3= o o o

R10 4.7kQ
C11 33nF

R12 4.7kQ

(O)  Separate the I°C bus line and Signal line from the following terminals for avoiding digital noise problem and cross talk.

Pin No. Function
44,2 -6,33-37 Input terminals
45 -48, 42 Surround, Voice Enhancement Filter terminals
9-13,26-30 Tone Control Filter terminals
39 -41 Bass Boost Filter terminals

(O)  The input terminals (44, 2 -6, 33 - 37 pin) impedance is designed about 32k ohms.
The ground line should be inserted between each input lines to avoid cross talk.

—12 —
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= APPLICATION NOTE

(1) TONE Control Application note

(a) Bass Control

NJW1190

(a-1)Boost (a-2)Cut
g ~ ouT IN ouT
i R2 R1 i R1 R2
Y U N N J
TONE-L2 TONE-L1 TONE-L1 TONE-L2
— — — —
C2 C1 C1 C2
R3 R3
_ 1
fo=
271/(R1+ R2)x R3x C1x C2
_ J(R1+R2)xR3xC1xC2
R2xC2+R3x(C1+C2)
+R2 + +
G, =+20Log (R1+ R2+ R3)x C2+ R3xCl
R2xC2+ R3x(C1+C2)
_ G,-1
271% f, x O X Rl
_ R1>x(C2xQ*?
(R1+R2)x{G, x(R1+2xR2)- G2 xR2 - (R1+ R2} - R1> X Q°
. (R1+R2)x{G, x(R1+2xR2)-G2 xR2 - (R1+ R2} - R1> x

(G, 1) x(R1+R2)

Table.1-a-1 : Gain vs. Internal resistance

Gain R1 R2
+14dB 34kQ 2kQ
+10dB 28.6kQ 7.4kQ
+6dB 20.8kQ 15.2kQ
+2dB 8.4kQ 27.6kQ

New Japan Radio Co, Ltd.
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NJW1190

Table.1-a-2 (fc : variable)
Gain=14dB, fc =variable

—14 —

Gain vs Frequency (ToneBass:14dB)

V+=9V, Vin=0.1Vrms, Rg=0Q, Ta=25°C
C1=changed, C2=4.7uF, R3=4.7kQ

C1 =changed, C2=4.7uF, R3=4.7kQ
fc C1
29Hz | 220nF 15 TRRO
63 Hz | 100nF \ NN TN oonF
130 Hz | 47nF = 10 NN e
285 Hz | 22nF S -\
100an \
'% 77220nF" A \ \
O SN \NHIIAN
AN N\
NC N
N N
0 R SRS SAS =S
-5
100 1000 10*
Frequency [HZ]
Gain vs Frequency (ToneBass:14dB)
Table.1-a-3 (Q : variable) V+=9V, Vin=0.1Vrms, Rg=0Q, Ta=25°C
f,=100Hz, Gain=14dB, Q =variable C1, C2, R3: Changed
C1, C2, R3=changed 20
Q C1 C2 R3
0.4 22nF | 470nF | 6.2kQ 15 HC1=22nF, C2=470nF, R3=6.2k Q
0.6 47nF | 330nF | 5.6kQ IR
y, L\ NI N R AR IR
0.9 82nF | 220nF | 4.7kQ) // W N[ Lc1=47nF, c2=330nF, R3=5.6k Q
1.3 150nF | 150nF | 3.3KQ m 10 /// \§\\\\ H— T
hes /7 \ [ [T T T
- /] \\ M [\ C1=82nF, C2=220nF, R3=4.7k Q
£ / \\\ AN
O 5 \\U'\
AN
/ AN
NN
0 7 =
[
C1=150nF, C2=150nF, R3=3.3k Q
5 | R AR
100 1000 10*
Frequency [Hz]
New Japan Radio Co.Lid,



(b) Middle Control

(b-

NJW1190

1)Boost (b-2)Cut
IN ouT IN ouT
R2 R1 i R1 R2
_______________________________ [ S ) VA g W—
TONE-M2 TONE-M1 TONE-M1 TONE-M2
— — — —
C2 C1 C1 C2
R3 R3
_ 1
Jo=
271J(R1+ R2)x R3x C1x C2
_ J(R1+R2)xR3xC1xC2
R2xC2+R3x(C1+C2)
G, =+20Log (R1+ R2+ R3)xC2+R3xCl
R2xC2+R3x(C1+C2)
_ Gy -1
27 fyx Q% RI
R’ xC2xQ*

Cl=
(R1+R2)x{G, x(R1+2xR2)- G2 x R2 - (R1+ R2} - RI* xQ*

R3 =

(R1 + R2)x{G, x(R1+2xR2)-G2 x R2 — (R1+ R2} - R1> x

(G, —1) x(R1+R2)

Table.1-b-1 : Gain vs. Internal resistance

Gain R1 R2
+14dB 31.5kQ | 2.5k0
+6dB 27kQ 7kQ
+6dB 19.6kQ_| 14.4kQ
£2dB 82kQ | 25.8k0
New Japan Radio Co, Ltd.
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NJW1190

Table.1-b-2  (Q : variable)

fo=1kHz, Gain=14dB, Q =variable

Gain vs Frequency (ToneMiddle:14dB)

V+=9V, Vin=0.1Vrms, Rg=0Q, Ta=25°C
C1, C2, R3: Changed

C1, C2, R3=changed 20 — T T
Q C1 C2 R3 C1=3.3nF, C2=47nF, R3=5k Q
0.44 3.3nF 47nF 5kQ C1=4.7nF, C2=33nF, R3=4.7k Q
0.6 4.7nF | 33nF | 4.7kQ 15 ‘
1 O 10nF 22nF 36kQ C1=10nF, C2=22nF, R3=3.6k Q’%‘?#N
1.3 22nF 15nF | 2.2KQ _ /7] \}\\}\
g 10 [\
= L/ AN
- /AL \AAR
© /// / \\\ \
O 5 7/ 7/ NN\
77/
7 AN
I < N N
0 i \
C1=22nF, C2=15nF, R3=2.2k Q:
T
5 O
100 1000 10*
Frequency [HZz]
Gain vs Frequency (ToneMiddle:14dB)
Table.1-b-3 (f, : variable) _ . _ oo
Q=0.6, Gain=14dB, f, =variable Gr=, vin-0.1Vime, Ro=0 Tam25'c
C1, C2 =changed, R3=4.7kQ 20 ;o ‘9‘ ' '
fo C1 C2 R3 C1=6.8nF, C2=47nF
700Hz | 6.8nF | 47nF [ 4.7kQ Ciaane Catienr
1kHz | 4.7nF | 33nF | 4.7kQ 15 [
2.2kHz | 2.2nF 15nF | 4.7kQ ~‘>. “‘VV N
3.2kHz | 1.5nF | 10nF | 4.7kQ C1=47nF, C2=33nF — AN
m 10 /7 /AN N
5, AVIAN
/ \ NI\
= // i NN
O 5 /] 1/ MAVIAR
y AW A N \
/ N Y
/A NN
0 . ~
C1=1.5nF, C2=10nF
-5
100 1000 10*
Frequency [Hz]
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(c) Treble Control

(c-1) Boost

G, =+20Log 1+£><
R2 1+ (1/wxC1xR2)

Table.1-c-1 : Gain vs. Internal resistance

1

Gain R1 R2
+14dB 22kQ 4kQ
16dB 18.4kQ 7.6kQ
16dB 13.3kQ 12.7kQ
+2dB 5.5kQ 20.5kQ
Gain vs Frequency (ToneTreble:14dB)
V+=9V, Vin=0.1Vrms, Rg=0Q, Ta=25°C
Table.1-c-2 (fc : variable) 20 C1 = Changed
Gain=14dB, fc =variable
C1 =changed
fc C1 15 T A
1.8kHz | 22nF 7
4kHz_|__10nF T A A A
8.5kHz | 4.7nF m 10 frol
18kHz | 2.2nF = AR,
.% ,/ / 2nF
(_') 5 / /r
/ y A4
/ /
0 LA A A
-5
100 1000 10*
Frequency [HZz]
New Japan Radio Co, Ltd.
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(2) Surround Application note

(a) eala

Surround-Intput Ach Surround-Output Ach
(1)
O—¢ (+—o0

: O—o
Surround-Intput Bch Surround-Output Bch

< eala '
—_ . —eo '
Filter !

e e e e e

The eala effect depends on the external capacitor C2.
It becomes larger as the capacity smaller. (refer to the following figure)

Gain vs Frequency (eala)

V+=9V, Vin=0.1Vrms, Rg=0Q, Ta=25°C
SRFil1(C2)=changed

15
| Ain-Aout
10
_ ——
% ™N Q ™
— 5 \ N 2.2nF
£ \ 10 |\E“‘-7“\F N\
8 220F | Moty \\
N \‘ N
0 — \in
-5 y
100 1000 10
Frequency [HZz]
New Japan Radio Co.Lid,
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(b) Surround

Surround-Intput Ach Surround-Output Ach
O—t (+)—o0
U/

Surround
— . —‘
< ) Filter

S e e e e, e, e, e, ———————————

: O—o
Surround-Intput Beh Surround-Output Bch

The surround effect depends on the external capacitor C3.
It becomes larger as the capacity smaller. (refer to the following figure)

Gain vs Frequency (Surround)

V+=9V, Vin=0.1Vrms, Rg=0, Ta=25°C
SRFil2(C3) = changed

15
NN ™\
10 FAin-Aout N N
ANEAVENAN
= NONFENTE N
< \10nF \
= 5 22nF\_| T\ TIN
.% \ \\
©) ( \
\\
0 D
5 .
100 1000 10
Frequency [Hz]
New Japan Radio Co, Ltd.
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(c) Surround + PS  (PS: Phase Shift)

Surround-Intput Ach

Surround-Output Ach N
Phase

O ®

o—

() O
\+J Shifter |

Surround

Filter

L
Surround-Intput Bch

© O

Surround-Output Bch .:

The PS effect depends on the external capacitor C43.
It becomes larger as the capacity larger. (refer to the following figure)

Phase [deg]

100

-100

-200

Phase vs Frequency (PS)

V+=9V, Vin=0.1Vrms, Rg=0Q, Ta=25°C
0 PSFil(C43)=changed
(A+B)IN-BOUT __|
-§==""\
™S ~\:\\ 10nF
NN N L |
N R20F] (A+B)IN-AOUT |
LA \\ ™N
AN \\ ™ \
100nF NS NUITR. N
NN ‘\Q\ N
“—\?:ﬁﬁk
100 1000 10*

Frequency [Hz]
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(d) Voice Enhancement (VE)

P e ~

Surround-Intput Ach Surr/auqd-Output Ach
O ® \+j O

® (F)
Surround-Intput Bch Suer—Output Bch

i VE E

i <+> Filter | ? i

Toommmmemmeoemmeeooooe- vaﬁiﬁi) “““ Y\/_E_F_ilz_ ““““““““““ ’
C4 =c5

The Voice Enhancement (VE) mode amplifies the same phase signal such as vocal signal.
The VE (Voice Enhancement) effect depends on the external capacitor C4, C5.
(refer to the following figure)

Gain vs Frequency (VE)

V+=9V, Vin=0.1Vrms, Rg=Q, Ta=25"C
VEFil1(C4), VEFil2(C5) = changed

20 T T e T
|_[VEFi1=10nF, VEFiz=2.2nR [ (A+B)in-Aout ]
—VEFil1=6.80F, VEFil2-3.3nF

15 [ TTTTT RN 1
[ |VEFIIT=4.7nF, VEFi224 70&] N
—|VEFil1=3.3nF, VEFil2=6.6nE | X/Q .

@ 10 [ —|VEFin=2.20F, VEFi2=10nF AL \\
e p,
= £/ N\ \
c PSS — \
s //\ N \\
CEE /7 AN
/ pd N
oA
0
5 :
100 1000 10

Frequency [HZz]

New Japan Radio Co, Ltd.
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(3) BassBoost Application note

Surround-Intput Ach

LR R R R R R R N

Surround-Output Ach

O ®

(+

38k | 38k % B’

AR
+)— 0

N
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

~

Surround-Intput Bch

“““““““““““““ BeFin h‘s‘ﬁ%““““(
C42
T

T
Surrouhd-Output Beh'!

BFil3

The BassBoost frequency characteristics depend on external capacitor C41 ,C42.
The value of A (*gain) is selectable via I°C bus. (Refer to Table.3-1)

Table.3-1 : Bass Boost Gain vs. A (*gain)

Bass Boost Gain | 05H | 05H A (*qai
Setting D4 | D3 (gain)
18dB 0 1 1 (0dB)
24dB 1 0 2 (6dB)
29dB 1 1 4 (12dB)

1

f =
O 2xxRxAJC41%xC42

1 Cc41
=—X_ [—
Q 2 Cc42

2
G, (dB) = 20x LOG\[1+ A? xQ* =20x LOG, |1+ A<C41

— 22—

New Japan Radio Co.Lid,
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Table.3-2-(a)

fo=60Hz, A=1, Q&Gy=variable
Q Go C41 C42
0.7 1.9dB | 100nF | 47nF
1.6 5.4dB | 220nF | 15nF
3.5 11.6dB | 470nF | 10nF
73 |17.3dB| 1uF | 4.7nF

Table.3-2-(b) (C41, C42 : Sweep)
Q=7.3, Gy=17.3dB, A=1, f,=variable

fo C41 Cc42
60Hz 1uF 4.7nF
89Hz 680nF 3.3nF
130Hz 470nF 2.2nF
282Hz 220nF 1uF

Table.3-2-(c) (C41 : Sweep)
fo=60Hz, A=1, C41=variable

fo Q G, | Ca4i
60Hz | 7.3 |17.3dB| 14F
89Hz | 5 | 14.1dB | 470nF
130Hz | 3.4 | 11.0dB | 220nF
193Hz | 2.3 | 8.0dB_| 100nF

Gain vs Frequency (BassBoost)

V+=9V, V(A+B)in=0.05Vrms, Rg=(, Ta=25°C
Boost Gain 1, C41,C42 = changed

NJW1190

20 Emma
(A+B)In-Aout—]
15 i
C41=1uF, C41=4.7nF
10 i (R [
— C41=470nF, C41=10nF
o [T T 1T [T TT1
Ko 5 Ll C41=220nF, c41 =22nF
£ CA1TA00NE Cat=TnF
O]
0  —|
-5
I
Vi
]
0@ .
100 1000 10
Frequency [HZz]
Gain vs Frequency (BassBoost)
V+=9V, V(A+B)in=0.05Vrms, Rg=(Q, Ta=25°C
Boost Gain 1, C41,C42 = changed
20 O
- ﬂ ib41 1uF c41 47nF
15 A [C41=680nF, C41=3.3nF
‘ L | P |
{ 1C41=470nF, C41=2.20F
L
10 M’\\‘ C41=220nF, CA1=1nF
= 11
m
J A\
< 5 \
@®©
o FHHPNS
0 H
|
I
5 A
| [
1 / (A+B)In-Aout
-10 T N
100 1000 10*
Frequency [HZz]
Gain vs Frequency (BassBoost)
V+=9V, V(A+B)in=0.05Vrms, Rg=0Q, Ta=25°C
Boost Gain 1, C41=changed, C42=4.7nF
20 01 11}
11— (A+B)In-Aout
15 i
1uF
= 470nF
I e /A e
S, Y 220nF
5 AWLIR Tt
c Y 100nF
s .
& AN
0 |
]
]
I
N CJJ I 7 1
I
1
1
-10 I
100 1000 10*
Frequency [HZ]
New Japan Radio Co, Ltd.
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= DEFINITION OF I°C REGISTER
« 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 1bit  1bit
S: Starting Term
A: Acknowledge Bit
P: Ending Term
# SLAVE ADDRESS
Slave Address Hex
MSB LSB -
1 ] ol o] ol 1] o o] o | sn

# CONTROL REGISTER TABLE

The select address sets each function (Volume, Microphone Input Gain, Tone Control, Input Gain, Surround,

Bass Boost, Input Selector).

The auto increment function cycles the select address as follows.

00H -01H -02H -03H -04H ~05H -00H

<Write Mode>

Select
Address

BIT

D7

D6

D5 D4

D3

D2

D1

DO

00H

VOL1

01H
02H
03H
04H
05H

VOL2A
VOL2B
BASS
MID
SUR |

BCB GVIN

BCM

BCT

BB

O : Don’t Care

# CONTROL REGISTER DEFAULT VALUE
Control register default value is all “0”.

Select

Address
00H
01H
02H
03H
04H
05H

D7 D6 D5

o oo |o|o|o
o oo |o|o|o
o oo |o|o|o
o oo |o|o|o
o oo |o|o|o
o oo |o|o|o
o oo |o|o|o
o oo |o|o|o

New Japan Radio Co.Lid,
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HINSTRUCTION CODE

a) MASTER VOLUME1 SETTING

NJW1190

Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
O00H VOL1 O
O : Don’t Care
*Volume1 Level : 0 to -44dB (1dB/Step) , MUTE
b) MASTER VOLUME2A SETTING
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
01H VOL2A O
O : Don’t Care
*Volume2A Level : 0 to -44dB (1dB/Step) , MUTE
c) MASTER VOLUME2B, Microphone Gain SETTING
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
02H VOL2B MICGV
*Volume2B Level : 0 to -44dB (1dB/Step) , MUTE
<MICGV : Microphone Input Gain Setting>
Mic Input Gain Setting D1 DO
0dB 0 0
6dB 0 1
10dB 1 0
14dB 1 1
New Japan Radio Co, Ltd.
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d) TONE CONTROL BASS, Microphone SW SETTING

Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
03H BCB BASS GVIN MICSW
O : Don’t Care
*BCB : Boost cut select for Bass control
“0”: Cut
“1” : Boost
*BASS : BASS Level Setting
Cut Level :-14 to 0dB(2dB/Step)
Boost Level : 0 to +14dB(2dB/Step)
<GVIN : Input Gain Setting>
Input Gain Setting D3 D2 D1
0dB 0 0 0
2dB 0 0 1
4dB 0 1 0
6dB 0 1 1
8dB 1 0 0
10dB 1 0 1
12dB 1 1 0
14dB 1 1 1
<MICSW : Microphone SW Setting>
Microphone SW Setting DO
MUTE 0
ON 1
d) TONE CONTROL MIDDLE, TREBLE SETTING
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
04H BCM MID BCT TREB
«BCM : Boost cut select for Middle control
“0”: Cut
“1” : Boost
*MID : Middle Level Setting
Cut Level :-14 to 0dB(2dB/Step)
Boost Level : 0 to +14dB(2dB/Step)
*BCT : Boost cut select for Treble control
“0”: Cut
“1” : Boost
*TREB : Treble Level Setting
Cut Level :-14 to 0dB(2dB/Step)
Boost Level : 0 to +14dB(2dB/Step)
New Japan Radio Co.Lid,
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e) Surround, Bass Boost, Input Selector SETTING

Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
05H SUR BB SEL

<SUR : Surround Level Setting>

Surround Setting D7 D6 D5 Remarks
Bypass 0 0 0 Bypass
SUR1 0 0 1 eala

SUR2 0 1 0 eala+VE *'
SUR3 0 1 1 Surround+VE
SUR4 1 0 0 Surround
SUR5 1 0 1 Surround+PS **

VE *' : Voice Enhancement
PS *2 : Phase Shifter

<BB : Bass Boost Gain Setting>

Bass Boost Gain Setting D4 D3
OFF 0 0
18dB 0 1
24dB 1 0
29dB 1 1
< SEL : Input Selector Setting >
Input Selector Setting D2 D1 DO
INPUT1 0 0 0
INPUT2 0 0 1
INPUT3 0 1 0
INPUT4 0 1 1
INPUT5S 1 0 0

New Japan Radio Co, Ltd.
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VOLA1

D2

D3

D4

D5

D6

D7

BMASTER VOLUME1 (Select Address : 00H)

Gain(dB)

-2

-7

-10

-11

-12
-13
-14
-15
-16
-17
-18
-19
-20
-21

-22

-23

24

-25

-26

-27

-28

-29

-30
-31

-32

-33

-34

-35

-36

-37

-38

-39

-40

-41

-42

-43

-44
Mute

New Japan Radio Co.Lid,

— 28 —




NJW1190

VOL2A

D2

D3

D4

D5

D6

D7

BMASTER VOLUME2A (Select Address : 01H)

Gain(dB)

-2

-7

-10

-11

-12
-13
-14
-15
-16
-17
-18
-19
-20
-21

-22

-23

24

-25

-26

-27

-28

-29

-30
-31

-32

-33

-34

-35

-36

-37

-38

-39

-40

-41

-42

-43

-44
Mute

— 29—
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VOL2B

D2

D3

D4

D5

D6

D7

BEMASTER VOLUME2B (Select Address : 02H)

Gain(dB)

-2

-7

-10

-11

-12
-13
-14
-15
-16
-17
-18
-19
-20
-21

-22

-23

24

-25

-26

-27

-28

-29

-30
-31

-32

-33

-34

-35

-36

-37

-38

-39

-40

-41

-42

-43

-44
Mute

New Japan Radio Co.Lid,

—-30-




BTONE CONTROL BASS (Select Address : 03H)

NJW1190

Bass BCB
Cut or Boost D7
Cut 0
Boost
BASS
Cut Gain(dB) Boost Gain(dB) D6 D5 D4
-14 14 1 1 1
-12 12 1 1 0
-10 10 1 0 1
-8 8 1 0 0
-6 6 0 1 1
-4 4 0 1 0
-2 2 0 0 1
0 0 0 0 0
BTONE CONTROL MIDDLE (Select Address : 04H)
Middle BCM
Cut or Boost D7
Cut 0
Boost 1
MIDD
Cut Gain(dB) Boost Gain(dB) D6 D5 D4
-14 14 1 1 1
-12 12 1 1 0
-10 10 1 0 1
-8 8 1 0 0
-6 6 0 1 1
-4 4 0 1 0
-2 2 0 0 1
0 0 0 0 0
New Japan Radio Co, Ltd.
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ETONE CONTROL TREBLE (Select Address : 04H)

Treble BCT
Cut or Boost D3
Cut 0
Boost
TREB
Cut Gain(dB) Boost Gain(dB) D2 D1 DO
-14 14 1 1 1
-12 12 1 1 0
-10 10 1 0 1
-8 8 1 0 0
-6 6 0 1 1
-4 4 0 1 0
-2 2 0 0 1
0 0 0 0 0
New Japan Radio Co.Lid,
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ETYPICAL CHARACTERISTICS

Supply Current vs Supply Voltage

NJW1190

Supply Current vs Temparature

Ta=25°C V+=9V
20 20
15 s 8 - -
< ! <
E ; E A
< ! = 16
e [ o
> . > 1
Q. 1 [o%
[} N Q
> >
w 5 " [7p]
" 12
oLk 10
0 5 10 15 0 50 100
Supply Voltage [V] Temparature [C]
Reference Voltage vs Supply Voltage Reference Voltage vs Temparature
Ta=25°C V+=9V
8 5
, ’
— _ 438
= 6 =
S 5
S 8 4.6
s : s L
[0]
2 - 8 44
o o
2 ‘ o
g 2 - 2
o 4.2
4
0 i 4
0 5 10 15 0 50 100
Supply Voltage [V] Temparature [°C]
Gain vs Volume Control (1st Volume) Gain vs Volume Control (2nd Volume)
V+=9V, Vin=1Vrms, f=1kHz, Ta=25C V+=9V, Vin=1Vrms, f=1kHz, Ta=25C
0 0
-20 -20
o -40 m  -40
© e
k=3 \ =}
£ | <
8 60 “ 8§ -0
-80 -80
-100 -100
0 10 20 -30 40 1st_MUTE 0 10 20 -30 -40 2nd_MUTE
Volume Control [dB] Volume Control [dB]
New Japan Radio Co, Ltd.
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ETYPICAL CHARACTERISTICS

Gain vs Volume Control (TOTAL) Output Noise vs Temperature

V+=9V, Vin(ACh)=1VrmS,f=1 kHz, V+=9V Rgon BW=A'We|ght
OUTPUT,Rg=0Q ' '

0 -80
-20 %
5 Vol=0dB
k=2
m 40
= 3 2 —t-k-T
c ? 5 -100 r-
8§ -60 A E
75,25,-20°C AN 5_
g g g e P
O 110 Ly
-80
Vol=MUTE
L]
-100 -120
0 -10 -20 -30 40 -50 -60 -70 -80 MUTE 0 50 100
Volume Control [dB] Temparature [°C]
THD+N vs Input Voltage (1st VOL) THD+N vs Input Voltage (2nd VOL)
V+=9V, Vin(Ach), f=1kHz, Vo(Ach)OUTPUT V+=9V, Vin(Ach), f=1kHz, Vo(Ach)OUTPUT
Rg=0Q, BW=400Hz-30kHz, Ta=25°C Rg=0Q, BW=400Hz-30kHz, Ta=25°C
10 T 7 10 = 7
] HHHH ]
-30dB I -30dB I
~N
HERN | 1 DN
o N = N N o \\
X NN AN = ~ N
=z 0.1 5 ™ \‘\ \\ =z 01 \}\ ™ —
+ N SN, + N
2 I 2 N
— \‘?\ N i ‘\ — ~\>\\\\ N ~
\~\ “ N \~~ \\~\ . \\ Tl
001 = Z0dB =5 = 00T = H0dp > —
-10dB ] -10dB SN
0.001 LI ®0dB 0.001 LLLLL ¥.0dB
0.01 0.1 1 0.01 0.1 1
Input Voltage [Vrms] Input Voltage [Vrms]
THD+N vs Output Voltage (1st VOL) THD+N vs Output Voltage (2nd VOL)
V+=9V, Vin(Ach), f=1kHz, Vo(Ach)OUTPUT V+=9V, Vin(Ach), f=1kHz, Vo(Ach)OUTPUT
BW=400Hz-30kHz, Rg=0Q, Ta=25°C BW=400Hz-30kHz, Rg=0Q, Ta=25°C
10 T 7 10 F T & |
f f —— f f —
| I I | | | |
| | | | |
1 1 ,
O\T ——-30dB i o\'_o' —-30dB i
z 0NN = z 0 e —
a -20dB a ™~ -20dB
I I = I
= < N ] ~ N | h []
TN
0.01 N -10dB 0.01 N~ | -10dB
L~ "-0dB N~ "~FodB
0.001 0.001 |
0.01 0.1 1 0.01 0.1 1
Output Voltage [Vrms] Output Voltage [Vrms]
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ETYPICAL CHARACTERISTICS

THD+N vs Input Voltage THD+N vs Output Voltage
V+=9V, Vin(Ach), f=1kHz, Vo(Ach)OUTPUT V+=9V, Vin(Ach), f=1kHz, Vo(Ach)OUTPUT
Rg=0Q, BW=400Hz-30kHz, Vol=-20dB Rg=0Q, BW=400Hz-30kHz, Vol=0dB
10 4 10
7
J
1N 1
i X = C
=z 041 N z 0.1
+ N +
o [m] N
I T N
~ ] = N I
O,
0.01 ™A | 0.01 ) 75°C
75, 25, -20°C -
il 28, ST
0.001 0.001 LI
0.01 0.1 1 0.01 0.1 1
Input Voltage [Vrms] Output Voltage [Vrms]
MUTE Level vs Frequency Channel Separation vs Frequency
V+=9V, Vin(Ach)=1Vrms, Vol=MUTE V+=9V, Vin=1Vrms,Vo=OUTPUT
Vo(Ach)OUTPUT, Rg=(, Ta=25°C Rg=0Q, Vol=0dB, Ta=25C
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CrossTalk vs Frequency
V+=9V, V(1ch)in=0Vrms, V(2ch-5ch)in=1Vrms
Vo=OUTPUT, Rg=0Q, Vol=0dB, Ta=25C
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ETYPICAL CHARACTERISTICS

Gain vs Frequency (TONE Bass)

V+=9V, VOL=0dB, Vin=0.1Vrms, Ta=25C

— 36 —

Gain vs Frequency (TONE Bass)
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ETYPICAL CHARACTERISTICS
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Gain vs Frequency (eala)
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Gain vs Frequency (Surround)
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Gain vs Frequency (eala)
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Gain vs Frequency (Surround+VE)
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ETYPICAL CHARACTERISTICS
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Gain vs Frequency (VoiceEnhance)
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Gain vs Frequency (BassBoost)
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Phase vs Frequency (Surround+PS)
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[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.




