NJM2190

[PRERIMINARY |

(@HEADPHONE
| SRS Headphone 3D SURROUND PROCESSOR

MGENERAL DESCRIPTION MPACKAGE OUTLINE
The NJM2190 is a headphone surround processor based on SRS
technology. It provides a realistic and spacious listening
experience through standard headphones.
The features of low operating voltage, low output noise, and
low operating current are very suitable for portable audio NJM2190D
applications.

MFEATURES NJHZ190M
@0perating Voltage (1.8 to 6.0V)
@®Low Operating Current (1. 3mA typ. at SRS mode) %
®Low Output Noise (12.0uVrms typ. at SRS mode)
@WIDTH Control NJM2190V
@Bipolar Technology '
@®Package Outline DIP16, DMP16, SSOP16
MPIN CONFIGURATION MBLOCK D1AGRAM
Leh tnput [T Lin i 6] Roh Input kel sl fil il _Il:ril ﬁ-ﬂr i 5]
WIDTH Control Output  [2| Waut VREF [15] Roforence Voltage Output i_<lj T
WIDTH Control Output  [3§Win REFin [14] Reference Voltage lnput '—{>l %
Moda Switheh  [4] MODE ve/2 Ve/2 output _ >
Fitter  [5]C1 c4 g Filter I +CI} “Dl‘l-ﬁ;—l_’mm B'Ai__'
Fittr (802 €3 [71] Filter .—-{> s
Leh Qutput [ 7]bout Rout (iG] Reh Output "ﬁ{>—‘
tround ] GND v+ [3] 1.8 to 6.0V Sumnly oNTRoLLER —-—l_"'_|
0] [2] 2] [4] [s] [e] [ |EX}

SRS Headphone is a trademark of SRS Labs, inc. SRS and the SRS symbol are registered trademarks of SRS Labs,
Inc. SRS Headphone technology is incorporated under license from SRS Labs, Inc., and protected under patents
either issued or pending in selected countries wor!dwide.

For further information, please contact:

SRS Labs, Inc.

2909 Daimler Street. Santa Ana, CA 92705 USA
Tel:714-442-1070 Fax:714-852-1099 http://www. srslabs. com
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NJM2180

MABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage v+ 7 )
(DIP16) 500
Power Dissipation Po (DMP16) 300 mi
(8S0P16) 300
Operating Temperature Range Toot -20 to +75 °Cc
Storage Temperature Range T -40 to +125 °c

stg

MELECTRICAL CHARACTERISTICS (V+=3V,V,=-26dBV (50mVrms), Ta=25°C, unless otherwise specified.)

CONDITION
PARAMETER SYMBOL L| NPUTR ouTPUT | MoDE gé?jli;l MIN TYP MAX UNIT
Operating v+
Voltage - - - - - 1.8 3.0 6.0 v
- Operating lec 0| 0 - BYPASS | - - 0.7 | 1.0
Current .
No Signal 0 0 - SRS MIN - 1.3 1.8 mA
0 0 - ~ SRS MAX - 1.3 1.8
Reference Veer
Voltage Vt/2 - - - - - 1.3 1.5 1.7 v
Max imum Vim | f=1kHz Vin | 0 L 0.1
Input THD=1% BYPASS - - (1(')1 % -
Voltage 0 | Vi R
f=100Hz v 0 L _
THD=1% i SRS | MmN | - é\lﬁ? -
0 [ Voal| R
f=100Hz v 0 L _
THD=1% ™ SRS | WAX | - (}g'zf -
0 { Vin R dBV
V*=1.8V v 0 L _ ~ {rivirms)
F=1KkHz I pess | - | AT AT
V=18V v 0 L _
£=100Hz i SRS | mIN | - (}2-6)7 -
THD=1% 0 | Viu| R
V*t=1.8V v 0 L ~
£=100Hz ‘” RS | max | 7225|7205
4-106 WNew Japan Radio Co. LEd.



NJM2190

MELECTRICAL CHARACTERISTICS (V*=3V,V ,=-26dBV(50mVrms), Ta=25°C, unless otherwise specified.)

CONDITION
PARAMETER SYMBOL INPUT ouTPuT | MoDE Wi I()Ll-)l MIN TYP MAX UNIT
: L R VR
Max imum Vim | V=18V L _16.7
Input f=1kHz Vi | Vin SRS | MIN | - | g | -
Voltage THD=1% R
(*+2) V=1, 8V L 167
f=1kHz Viu | Vi S N A
THD=1% R dBV
V+=1.8V L 229 (wrms)
F=100Hz | Vi | Vin SRS | MIN | - | Tl -
THD=1% R
V=1, 8V L
-28.51-26.5
f=100Hz v -V SRS MAX . -
THD=1% IN In R (38) | 4N
Output Noise | Vo 0 o L oo | - _ -110 | -104
R 60| 6.0
Re=0Q L I dBv
Mieighted | 0 | O | SRS | MIN (12.0 (Vi)
o | o b——1 s | mx | - | %8| -9
R (12.00 | 4.0
Total THD Vi | © L
Harmonic BYPASS - - 0.02 -
Distortion 0 Vin R
V+=1. 8V Vin | O L
M o Tvo TR S| - et - %
Vo | © L
SRS MAX - 0.25 0.5
0 |Vw| R
BYPASS Gain | Gvare Vi | 0 L
f=1kHz BYPASS - -1.0 0.0 1.0 dB
0 [Vvy| R
L+ R Gain GLir L
Vi | Vo SRS | MIN | - | 00 | -
f=1kHz 3 dB
Vin | Vin R SRS MAX -1.0 0.0 1.0
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NJM2130

M ELECTRICAL CHARACTERISTICS (V*+=3V,V7-26dBV (50mVrms), Ta=25°C, unless otherwise specified.)

CONDITION
PARAMETER | SYMBOL INPUT ouTPuT | MoDE Wi !()LI-)I MIN | TYP | MAX UNIT
L | R VR
L—R Gain G L
(*2) v Vin | Vin o SRS | MIN | 3.7 | 6.7 | 117
f=100Hz i dB
Vin | Vin R SRS | MAX | 19.3 | 21.3 | 23.3
Channel s 0 | Vi L
Separation f=1kHz BYPASS | - 60.0 | 80.0 - dB
Vin | 0 R
MODE Select | Viu |[HighLevel | - | - - - - 1.3 - v+
Control m v
Voltage v | Low Level -1 - - - - 0.0 - 0.5

(¥1) Refer to application circuit 1.
(x2) The word -V, signifies opposite phase of V"

MMODE Switch

HODE
BYPASS NODE L
SRS HODE H
4-108
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~NJM2190

M TERMINAL DESCRIPTION

PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCGUIT VOLTAGE
v+
' X %
p Lin Audio Input O % LJW ';\IJ Hj V+/2
A 50k
777 VREF
V+ V+
20k
2 Wout WIDTH Contro! Output vV+/2
V+_ Vi
A A
3 Win WIDTH Control Input O——AA—4 V*/2
A
777
4 MODE Mode Switch -
777
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NJM2180

M TERMINAL DESCRIPTION

PIN NO. SYMBOL FUNCT{ON EQUIVALENT GIRCUIT VOLTAGE
\+
Capacitor Terminal 1 for "
5 ot Filter vi/2
V+
Capacitor Terminal 2 for 33K % +
6 c2 Filter vi/2
V+ V+
ou . "
10 Rout Audio Output V*+/2
400
8 GND Ground - ov
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NJM2190

B TERMINAL DESCRIPTION

PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
9 v+ Power Supply v+
- V+
10k
1 c3 Capacitor Termmal 3 for 10k V+/2
Filter
200
Vit
Capacitor Terminal 4 for g % ¥
12 Cc4 Filter V+*/2
V+ V+
' 80k
13 V+/2 V+/2 Qutput Vt+/2
80k

New Japan Radio Co. L.




NJM2190

M TERMINAL DESCRIPTION

PIN NO. | SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
Vi
X x
14 REFin Reference Voltage Input 0O A’f\‘}\ LJ‘ Vt/2
7y
777
V+ V+
50
15 VREF | Reference Voltage Output " v+/2
50
4-112 New Japan Radio Co. L1,



NJM2190

BIAPPLICATION CIRCUIT 1

Rin Rout y+

V412
m rE M

1,<}_T—_f__l

l SRS
- EXT.
+CT} —{>"[ FILTER IATRIX BIAS l

—|

‘v

—D>

SRS

BYPASS

=
ICONTROLLER

1 2 3] 5 8|
Max
Zrct 50k 44—
Min WIDTH
10k \Y/
R r

Lin MODE Lout’ GND
Parts No. Value Tolerance Parts No. Value Tolerance
R1 22k Q +5% C6 22 to 100uF -~
C1 10uF - c7 10uF -
C2 10uF - C3 4. TnF +5%
c3 3. 3nF 5% (H!] 1 to 10ufF -
c4 0.1uF +5% C10 10 to 7ufF -
c5 10uF - Cit 10uF -
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NJM2190

MIAPPLICATION CIRCUIT 2 (Without using internal V+/2.)

MODE
ONTROLLER

Rin Vref Rout V+
O —
ps +
c10 cs &ce
[re] 15 i fi3] |1zi i11| [io] [9]
[ |
BYPASS
~{>l o
I - EXT. '
$ O “{>“L FILTER ATRIX B'AE:I

1 E3 N T R 5 ] [
Max
50k 40— R1 Zrc2 —ca C4
Min WIDTH
10k
: v 5
Lin MODE Lout GND
Parts No. Value Tolerance Parts No. Value Tolerance
R1 22k @ +5% Hi] 22 to 100uF -
c2 10uF - c8 4, InF +b%
c3 3.3nF +5% c10 10 to 47 uF -
C4 0.1uF +5%
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NJM2190

MTYPICAL CHARACTERISTICS

GAIN STURUCTURE (WIDTH VR:MAX)

Conditions : SRS MODE , WIDTH VR=MAX , V+=3V
a:Vin=-26dBV(Lch.) VoutsLch. h:Vin=-26dBV(Rch.) Vout=Lch.

c:Vin=-26dBV(L+Rch.) Vout=L¢h.  d:Vin=-26dBV(L.-Rch.) Vout=Lch.
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GAIN STRUCTURE (WIDTH VR:MIN)
Conditions : SRS MODE , WIDTH VR=MIN , V+=3V
a:Vin=-26dBV(L.ch.) Vout=Lch. b:Vin=-26dBV(Rch.) Vout=Lch.
0 c¢:Vin=-26dBV(L+Rch.) Vout=Lch.  d:Vin=-26dBV(L-Rch.) Vout=Lch.
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NJM2190

MTYPICAL CHARACTERISTICS

Maximum Input Volitage vs. Supply Voltage

Maximum Input Voltage vs. Supply Voltage
conditions : SRS MODE , WIDTH VR=MAX , f=100Hz
aVin=Lch. Vout=Lch.(at THD=1%)
b.Vin=L-Rch. VoutzLch.{at THD=1%)
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=15 T T T T
' | | ¢
3
5, -20
@
o
=
K
>
E
a
£
E
3
E
]
=

4——— MN WIDTH VR [ohm} MAX  ————pp

4-116 New Japan Radio Co.Ltd.



NJM2190

MEMO

New Japan Radio Co.Ltd.

[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.




