NJM2180

TruSurround

whSRS (@)°

TruSurround™ 3D AUD IO PROCESSOR

B GENERAL DESCRIPTION

The NJM2180 is a TruSurround™ *" 3D audio processor. It
regenerates full surround sound field from two speakers by the
TruSurround Virtualizer when either 5.1 channels by Dolby
Digital®® or 4 channels by Dolby Pro Logic'® signal is input.

The NJM2180 also performs the SRS 3D-STEREQ. In this
mode, NJM2180 regenerates a 3D sound field from normal L/R input.

In addition, the NJM2180 includes 2-type BYPASS mode THROUGH
and MIX DOWN. In THRUOGH mode, +the NJM2180 output 5.1
channels (max.) without any processing and in MIX DOWN mode, the
NJM2180 output normal 2 channels stereo signal from 4 or 5.1
channels input

The NJM2180 is suitable for TV, mini component, CD radio
cassette, multimedia speaker systems and others.

For use in Virtual Dolby Surround (VDS) and/or Virtual Dolby Digita! (VDD) products, please
contact Dolby Laboratories fer licensing information.

B FEATURES
@0perating Voltage (4.7 to 13V)
@Maximum Input Voltage (2.1Vrms typ. at TRU_4 mode, VVZ11V)
@Low OQutput Noise (354 Vrms typ. at TRU_4 mode)
@SRS 3D-STEREO FUNCTION
@BYPASS FUNCTION (THROUGH/MIX DOWN)
@Bipolar Technology
@Package Outline SDIP30, SDMP30

#*1) The TruSurround technology rights incorporated in the NJN2180 is owned by SRS Labs, a US Corporation and licensed to New Japan Radio
Co., Ltd. The TruSurround technology is protected under United States Patent No. 4,748,669 with numerous additional pending domestic and

B PACKAGE QUTLINE

NJM2180L

NJM2180M

foreign patents. TruSurround is a trademark of SRS Labs, Inc. SRS and the SRS symbol are registered trademarks of SRS Labs, !Inc.

United States and selected foreign countries. Neither the purchase of the NJM2180, nor the corresponding sale of audio enhancement
equipment conveys the right to sell commercialized recordings made with the TruSurround technology. SRS Labs reguires that all users of
the NJM2180 must enter into a license agreement directly with SRS Labs and comply with all rules and regulations as outlined in the

TruSurround Trademark Usage Manual of SRS Labs, inc.

For further information, please contact:
*SRS lLabs, Inc.
2909 Daimler Strest. Santa Ana, CA 92705 USA
Tal:714-442-1070 Fax:714-852-1039 http://wew. srslabs. com

*2) Dalby and the double-D symbol are trademarks of Dolby Laberatories Licensing Corporation. Licensing and application information may be

ohtained fraom Dolby Lab.

New Japan Radio Lo, Ltd.
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P IN FUNCTION
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No. SYMBOL FUNCTION No. SYMBOL FUNCTION
1 MODE3 Mode Switch 16 |CENTER_IN2 |CENTER gain adjustment
2  [MODE2 Mode Switch 17 {CENTER_OUT2|CENTER gain ad justment
3 MODE1 Mode Switch 18 [SPACE_IN SPACE gain adjustment
4  {VREF vt/2 19 |SPACE_OUT [SPACE gain adjustment
5 |GND Ground 20 (FIL1_IN Perspective Network_1 input
6 vt Supply Voltage 4.5 to 13V 21 |FIL1_0uT Perspective Network_1 output
7 |suB OUT SUB output 22 |Front_L in |Front Lch input
8 CENTER OUT1 |CENTER output 23 |Front_R in |Front Rch input
9 |[Rear_R OUT [Rear Rch output 24 JRear_L in |Rear Lch input
10 |Rear_L OUT [Rear Lch output 25 |[Rear_R in |Rear Rch input
11 |Front_R OUT |Front Rch output 26 |CENTER int |CENTER input
12 |Front_L OUT|Front Lch output 27 |SUB in SUB input
13 |FiL2_IN2 Perspective Network_2 input 28 [FIL3_0UT Perspective Network_ 3 output
14 FIL2_IN Perspective Network_2 input 29 [FIL3_IN Perspective Network_3 input
15 |FIL2_0UuT Perspective Network_2 output 30 |FIL3_IN2 Perspective Network_3 input
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B ABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage : v* 15 )
Power Dissipation Po 700 mW
Operating Temperature Range opr ~20 to +75 °C
Storage Temperature Range L =40 to +125 °C

M ELECTRICAL CHARACTERISTICS(V*=12V, Ta=25°C, 0dBu=775mVrms)

PARAMETER | SYMBOL TEST CONDITION MIN. | TYp. | MAX. | UNIT
. +
Operat ing v 47 {120 | 130 v
Voltage
Supply I, | No Signal BYPASS1,2 MODE | 10.0 | 20.0 | 30.0 \
Current No Signal TRU_5. 1 MODE 10.0 | 20.0 | 30.0 "
v .
Reference REF | y+/p 55 | 6.0 | 65 v
Voltage
Maximum Input |V yyuax |V, =front L, Rch f=1kHz 11.5 { 13.5 | 15.5
Voltage Vour=L.Rch at THD=3% BYPASS1 MODE (2.9 | @7 48
V,y=front L,Rch f=1kHz 11.5 | 13.5 | 15.5
DE
Vour=L,Roh at THD=3% | DY Assz MO 29| @D | *e
V,y=front L,Rch f=125Hz | . 9.3 | 11.3 | 13.3
Vour=L, Reh at THD=3% 3D~STEREQ MODE (2.3) | (2.9) | (3.6)
. — dBu
V, y=front L,Rch f=125Hz 9.3 | 11.3 | 13.3
Vou,=L,Rch at THD=a% | > THMODE o 5 | (2.9) | (3.6) | Vrms)
V,y=Rear L,Rch f=125Hz 9.0 | 11.0 | 13.0
Vour=L,Rch at THD=3% TRU_S. 1 MODE (2.2) | (2.8) | (3.5)
V, y=Center, Sub f=1kHz 11.5 | 13.5 | 15.5
U_s.
Vour=Lch at THD=3% TRU_S. 1 MODE 2.9 3.7 458
V, n=Rear Lch f=125Hz 6.5 8.5 10.5
Vour=L,Rch at THD=3% TRU_4 MODE (1.6) | @.1) | (2.8)
Output Noise |Vyo,se | CCIR-ARM -95.0 | -84.0
D -—
V, (TOND Voupmb Roh | Drorost MODE an | 63
CCIR-ARM -98.0 | -84.0
V, y=6ND Vg <=L, Rch BYPASS2 HODE (13) | (63)
CCIR-ARM -89.0 | ~84.0| dBV
V, =GND Vg -=L, Roh SD-STEREO MODE @) | 63 | (rms)
CCIR-ARM -89.0 | ~84.0
V, y=6ND Vg =L, Reh TRU_S. 1 HODE (35 | (63)
CCIR-ARM | -8s.0]-8a.0
V, y=6BND Vy,;=L,Rch TRU_4 HODE (35) | (63)

New Japan Radio Co. LHd, 4-55
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M ELECTRICAL CHARACTERISTICS (V*=12V, Ta=25°C, 0dBu=775mVrms)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. UNIT
Total THD V,y=—10dBu Front Lch ;
Harmonic £=1kHz, Vo r=Loh BYPASS1 MODE 0.001 | 0.1 0.5
Distortion V,=-10dBu Front Lch
PN
f=1kHz, Vg r=Loh BYPASS2 MODE 0.001 | 0.01 0.5
V,n="10dBu Front Lch .
F=1kHz, Vo r=L, Roh 3D-STEREO MODE | 0.01 0.1 0.5
V,n="10dBu Front Lch %
#=1kHz, Vo £ =L, Reh TRU_5. 1 MODE 0.01 0.1 0.5
V, y="10dBu Rear Lch
. . . 0.
#=1kHz, Vo +=L, Roh TRU_5. 1 MODE 0.01 0.1 5
V, y=—10dBu Front Lch
0. 0. 0.
F=TkHz, Vo £ =L, Roh TRU_4 MODE 01 1 5
V, y==10dBu Rear Lch
$=1KHz, V=L, Roh TRU_4 MODE 0.01 0.1 0.5
BYPASST Gain | Ggy,ace | Vin=0dBu Front Lch
° -4, -2. -0. d
1 #=1kHz, Vg =L, Roh BYPASS1 MODE 4.9 2.9 9 B
BYPASS2 Gain | Ggypaes | Vin=0dBu Front Lch
S -2.0 . .
, F=1kHz, Vo r=L. Reh BYPASS2 MODE 2 0.0 2.0 dB
TRU Front Grru—r | V) n=0dBu Front Lch
. -0. . 3.
Gain §=125Hz, Vg ; =Loh TRU_5. 1 MODE 0.2 | 1.8 8 dB
TRU Rear Gain | Gryr |V, n=0dBu Rear Lch
U_5. E 0.8 .8 . 8 B
$2125Hz, Vo - =Loh TRU_5.1 MOD 2 4 d
TRU Rear Gain | Grgu—r |V, n=0dBu Rear Lch
#=125Hz, V., ;=L, Roh TRU_4 MODE 1.5 3.5 5.5 dB
CENTER Gain Gcenter | Vi n=0dBu Center ch _ _ .
#=1kHz, Vo u ¢ =L, Roh TRU_4 MODE 4.9 2.9 0.9 dB
SUB Gain Gsyp V| N=0dBu Sub ch
] DE -2.0 | 0. -2.0 dB
f=1kHz, Vo ¢ =L, Rch TRU_4 MO 2 0
Feed Through | Gryroug | Vi n=0dBu Front Lch
Gain | y f=1kHz, Vo, r=Leh . _ _ _
SPACE VR Min 3D~STEREQ MODE 20.2 | -18.2 | -16.2 dB
CENTER VR Min
L+ R Gain G 1 V, y=0dBu Front Lch
f=1kHz, Vo 1=Rech _ _ _ B -
SPACE VR Min 3D-STEREO MODE 15.0 | —-13.0{ -11.0 dB
CENTER VR Max
L—R Gain G r V, x=0dBu Front Lch
f=125Hz, V4 r=Rch _ _
SPACE VR Max 3D—-STEREQ MODE 2. »0 0.0 2.0 dB
CENTER VR Min
MODE Sefect | Vyooe ' |V,  =High Level 2.0 - vt
Control v
Voltage V, n=Low Level 0.0 - 0.7
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B MODE SELECT FUNCTION

MODE MODE? | MODE2 | MODE3 NOTE
BYPASS_1 L L L MiX DOWN MODE - (2—Channel Output)
BYPASS_2 L L H INPUT THROUGH MODE (Multi—Channel Output)
TruSurround MODE (Dolby Digital Decoded Source)
TSV.5.1 L H L Variable effects by SPACE and CENTER VR
. TruSurround MODE (Dolby Pro Logic Decoded Source)
TSV_4 L H H Variable effects by SPACE and CENTER VR
SRS 3D~STEREQO MODE (Normal STEREQ Source)
3D~STEREO H L Variable effects by SPACE and CENTER VR
TruSurround MODE (Dolby Digital Decoded Source)
TRU.S. 1 H H L Standard effects
TRU 4 H H H TruSurround MODE (Dolby Pro Logic Decoded Source)
Standard effects

New Japar Radio Co. Ltd.
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I BLOCK DIAGRAM
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HPIN DESCRIPTION

1,2,3 PIN - 4,7,8,9,10,11,12,15,17, 21,28 PIN

V+

»l
L

p:
150k| ax

13,19,30 PIN ' 22,23, 24, 25, 26,27 PIN
v+

F 3

x

50k
VREF
14,20,29 PIN 16,18 PIN
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EEAPPLICATION CIRCUIT
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input the mono signal of surround channel from Dolby

L IN terminal or both of Rear_L IN and Rear_R IN terminals.

In case of TRU_4 or TSV_4 MODE
Logic decoder into Rear

Note:

WNew Japan Radio Co, Lid.
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MTYPICAL CHARACTERISTICS

TruSurround GAIN STRUCTURE

BYPASSt Mode (V=12V)
a:Vin=0dBu(Front Lch) — Vout=Lch

5 b:Vin=0dBu(Front Reh) — Vout=Rch
0
ab
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i0 100 1k 10k 100k
Frequency f (Hz)
TruSurround GAIN STRUCTURE
BYPASS2 Mode (V'=12V)
aVin=0dBu(Front Lch) — Vout=Lch
5 b:Vin=0dBu(Front Rech) — Vout=Rech
0 ab
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Z ~10
T
£
S -15
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-25 ‘
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10 100 1k 10k 100k

Frequency f (Hz)
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IRTYPICAL CHARACTERISTICS

TruSurround GAIN STRUCTURE
Tru5.1 Mode (V'=12V)
a:Vin=0dBu(Front Lch) — Vout=Lch
b:Vin=0dBu{Front Lch) — Vout=Reh
¢:Vin=0dBu(Front Rch) — Vout=Lch
d:Vin=0dBu(Front Rch) — Vout=Rech
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TruSurround GAIN STRUCTURE
Tru5.1 Mode (V'=12V)
a:Vin=0dBu(Rear Lch) — Vout=Lch
b:Vin=0dBu(Rear Loh) — Vout=Rch
¢:Vin=0dBu(Rear Rch) — Vout=Lch
5 d:Vin=0dBu(Rear Rch) — Vout=Rch
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IBTYPICAL CHARACTERISTICS

Gain (dBu)

Gain (dBu)

TruSurround GAIN STRUCTURE

Trud Mode (V'=12V)
aVin=0dBu(Rear Lch) — Vout=Lch

NJM2180

b:Vin=0dBu(Rear Lch) — Vout=Rch
Mt

"N p ab

V

\ B
10 100 1k 10k 100k
Frequency f (Hz)
TruSurround GAIN STRUCTURE
3D-STEREO Mode (V=12V)
aVin=0dBu(Lch) — Vout=Lch, SPACE VR max, CENTER VR max
b:Vin=0dBu(Lch) — Vout=Rch, SPACE VR max, CENTER VR min
c:Vin=0dBu(Lch) — Vout=Rch, SPACE VR min, CENTER VR max
d:Vin=0dBu(lch) — Vout=Lch, SPACE VR min, CENTER VR min
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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.
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