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TruSurround™ 3D AUD I O PROCESSOR

B GENERAL DESCRIPTION Bl PACKAGE QUTLINE
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 NJM2180L
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 Digital (VDD) products, please NJM2180N
contact Dolby Laboratories for licensing information.

B FEATURES
@0perating Voltage (4.7 to 13V)
@Maximum Input Voltage (2. 1Vrms typ. at TRU_4 mode, VV=11V)
@Low Output Noise (35 uVrms 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 NJ¥2180 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 numsrous additional pending domestic and
foreign patents. TruSurround is a trademark of SRS Labs, Inc. SRS and the SRS symbol are registered trademarks of SRS Labs, Inc. in the
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 regquires that al! users of
the NJM2180 must enter into a license agreement directly with SRS Labs and comply with all rufes and regulations as outlined in the
TruSurround Trademark Usage Manual of SRS Labs, Inc.

For further information, please contact:
*SRS lLabs, Inc.
2909 Daimler Street. 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 Laboratories Licensing Corporation. Licensing and application information may be
ohtained from Dolby Lab.
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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 adjustment
3 |MODE1 Mode Switch 18 |[SPACE_IN SPACE gain adjustment
4 |VREF v*t/2 19 |SPACE_QUT [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_0uT 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 v
Power Dissipation Po 700 mW
Operating Temperature Range | T, . ~20 to +75 °C
Storage Temperature Range T, e -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 A
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,ymax |V, =front L, Rch f=1kHz 11.5 { 13.5 | 15.5
Voltage Vour=L,Roh at THD=3% BYPASST MODE (2.9 | 37| 4.8
V,  =front L,Rch f=1kHz 11.5 | 13.5 | 15.5
DE
Vour=L.Roh at THp=gx | BYPASS2 WO 2.9 | 6.7 | 4.6
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)
V, y=front L,Rch f=125Hz 9.3 | 11.3 | 13.3 | dBu
Vou,=L,Roh at THD=as | RS- T MODE 4 o) 5y | (2.9) | (3.6) | (Vrms)
V, y=Rear L,Rch f=125Hz 9.0 | 11.0 | 13.0
Vou+=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 HODE 2.9 37| @48
V, n=Rear Lch f=125Hz 6.5 8.5 10.5
Vour=L,Rch at THD=3% TRU_4 MODE (1.6) | 2.1 | 2.8)
Output Noise |[Vyg;se | CCIR-ARM -95.0 | -84.0
D —
V, w=GND V=L, Reh BYPASS1 MODE (17 | 63)
CCIR-ARM -98.0 | -84.0
V, y=6ND Vgy+=L, Rch BYPASS2 MODE (13) | (63)
CCIR-ARM -89.0 | ~84.0| dBV
V, (=GND Vg -=L, Roh SD-STEREO MODE @5 | 63 | Grme)
CCIR-ARM -89.0 | ~84.0
V, v=GND Vo =L, Reh TRU_S. 1 HODE (35 | (83)
CCIR-ARM . | -8s.0|-84.0
V, y=6BND Vy =L, Reh TRU_4 MODE (35) | (63)
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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, Vg ;=Loh BYPASS1 MODE 0.001 | 0.1 0.5
Distortion V,,=10dBu Front Lch
PN
$=1kHz, Vg r=Loh BYPASS2 MODE 0.001 | 0.01 0.5
V, y="10dBu Front Lch .
#=1kHz, Vo1 =L, Roh 3D-STEREO MODE | 0.01 0.1 0.5
V,y="10dBu Front Lch y
. .01 | 0. : %
#=1kHz, Vo £ =L, Reh TRU_5. 1 MODE 0.01 1 0.5
V,y="10dBu Rear Lch
. . 0. 0.
#=1kHz, Vo -=L, Roh TRU_5. 1 MODE 0.01 1 5
V, y="10dBu Front Lch
U 0.0 0. 0.
F=TkHz, Vo £ =L, Roh TRU_4 MODE 1 1 5
V, y==10dBu Rear Lch
] 0.0 0. .
$=1KHz, Vo =L, Roh TRU_4 MODE 1 1 0.5
BYPASST Gain | Gg,, V, y=0dBu Front Lch
2ee -4, -2. -0. dB
1 #=1kHz, Vg =L, Roh BYPASS1 MODE 4.9 2.9 9
BYPASS2 Gain | Ggypaes | Vin=0dBu Front Lch
S -2.0 . .
, #=1kHz, Vo r=L. Roh BYPASS2 MODE 2 0.0 2.0 dB
TRU Front Grru—r | V) n=0dBu Front Lch
. -0. . 3.8 B
Gain §2126Hz, Vg =Loh TRU_5. 1 MODE 0.2 | 1.8 d
TRU Rear Gain | Grryr |V, n=0dBu Rear Lch
U_5. E 0.8 .8 . 8 B
21250z, Vo =Loh TRU_5. 1 MOD 2 4 d
TRU Rear Gain | Gigy—r |V, n=0dBu Rear Lch
£=125Hz, Vg ;=L, Roh TRU_4 MODE 1.5 3.5 5.5 dB
CENTER Gain Geenter | Vi n=0dBu Center ch
-4, -2. -0. dB
#=1kHz, Vo ¢ =L, Roh TRU_4 MODE 4.9 2.9 9
SUB Gain Ggum V| N=0dBu Sub ch
U DE -2.0 | 0.0 | 2.0 dB
f=1kHz, Vo =L, Rch TRU_4 MO
Feed Through | Gryrous | Vi n=0dBu Front Lch
Gain | f=1kHz, Vo, t=Leh _ _ B _
SPACE VR Min 3D-STEREQ MODE 20.2}-18.2| -16.2 dB
CENTER VR Min
L+ R Gain G, . V, y=0dBu Front Lch
f=1kHz, Vo 1=Reh _ _ _ _ -
SPACE VR Min 3D-STEREO MODE 15.0 | -13.0{ -11.0 dB
CENTER VR Max
L—R Gain G V, x=0dBu Front Lch
f=125Hz, V5 r=Rch _ _
SPACE VR Max 3D-STEREQ MODE qu 0.0 2.0 dB
CENTER VR Min
MODE Sefect | Vyooe ' |V, =High Level 2.0 - vt
Control v
V,n=Low Level 0.0 - 0.7

Voltage
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B MODE SELECT FUNCTION

MODE MODE1 | 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)
TSV.5. 1 L H L TruSurround MODE (Dolby Digital Decoded Source)

Variable effects by SPACE and CENTER VR

Tov 4 L H H TruSurround MODE (Dolby Pro Logic Decoded Source)

Variable effects by SPACE and CENTER VR

SRS 3D-STEREO MODE (Normal STEREQ Source)
3D~STEREO H L Variable effects by SPACE and CENTER WR

TruSurround MODE (Dolby Digital Decoded Source)
TRUS. 1 H H L Standard effects
TRU_4 H H H TruSurround MODE (Dolby Pro Logic Decoded Source)

Standard effects
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I BLOCK DIAGRAM
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NJM2180

P IN DESCRIPTION

1,2,3 PIN - 4,7,8,9,10,11,12,15,17, 21,28 PIN
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13,19,30 PIN : 22,23, 24,25, 26,27 PIN
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BAPPLICATION CIRCUIT

s ®
M m a o~
N Lol
BW SW
a .
. s% 2| B35 |4ngooo
®2 ©S  Mngz 'o . N 2
" ) b o< vpv“
8w 1f & =g
R...M 5 A1 > * v
s AWW— 8| mdw |¥TY
¥ Y] ol 4>%
ol oo c%nRWS into *
CO.I.RW! T
[«] 0.
% X
o Iwece 2= mwm
i A _ _ o
ol 28 pvorlzun L [enruginad 1007z 114
=0 MOT
© S mn_ﬁ_o.o ﬁlnwk30|xmpzmu NIT211d{ }—
1 -
10 pworftua b—  [Inr1~movds ZNI"Z1Id }—
- *18 —AMN—y _ _ A0S /4101
23S - W [Jino~aovds 1lao 1 3uoxg Hzz5
< €y . A0S/dn0T
NITT1Id lno ¥ rwoxy[ }——HB-—="0
r_l_l om\n—_.-o.J 1280
1noTT11d lno 1T IBey[ 1 H#H ()
A0S /:R0T . R0S/angt 027
O Hogrp [N TTavexs roo whwmed[]o T Hoo- O
A0g/anott 919 ROG/andT 00
O——f—e75 NI ¥73uoxs 1100 ¥IINIO[ }—-Hars—0
ADg/danott STO Q A0S /andt 52
O——Hf-—<751L NI 17x®ey ino gas| F——-—-H575—(ONs2/4700T o
A0S/dnott ¥10 _ o0 Loet? Hrzol
O——Rgrg NI ¥ ==eu +A HHII#I;
ADS/4n0T T ABTL +A GASZ/4100T »
O——Rz75LJrNT ¥aLNED ano I'&—~Hszall &
ADG/dn0T 2 L e
O—Hrss5 Nz ans 43¥A [} Vm
———————f]ino7e114d M TIAOR | }J————— d
NI~€1Id Tllu 2IAON [ }— 1MM6>&MM|||AU
v Z NI~ E£1Id N €IAON [ }— VAL =0
wbE| L% ) MOT P2d
ZW. as® WA O
Eom | B0 n,| ¥ 0| 0T S2Y
Nertre N oo O
CHﬁChuCHh a
4n1o o i} L 13
60 o O (=]
5 22 R
IR S [ N
b > 2 3 =
¥ ®BSn MG T ©c © o©
Q E ] -
o o AN
MMW . 8Ty
Ne~ @ |—ans¥00 "0
o 80 o
= ]
» £
>

R16
75K—VW

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:
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MTYPICAL CHARACTERISTICS

TruSurround GAIN STRUCTURE

BYPASS1 Mode (V'=12V)
a:Vin=0dBu(Front Lch) — Vout=Lch

5 b:Vin=0dBu(Front Rch) — Vout=Rch
0
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TruSurround GAIN STRUCTURE
BYPASS2 Mode (V'=12V)
aVin=0dBu(Front Lch) = Vout=Lch
5 b:Vin=0dBu(Front Rch) — Vout=Rch
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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=Rech
¢: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 Lch) — Vout=Rch
¢:Vin=0dBu(Rear Reh) — Vout=Lch
5 d:Vin=0dBu(Rear Rch) — Vout=Rch
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IBTYPICAL CHARACTERISTICS

TruSurround GAIN STRUCTURE

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

5 b:Vin=0dBu(Rear Lch) — Vout=Rch
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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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[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.




