NJW1173

_eala

AUDIO PROCESSOR

Bl GENERAL DESCRIPTION Bl PACKAGE OUTLINE
The NJW1173 is an audio processor which includes volume,
balance, tone control, surround, simulated stereo and AGC

function.
Also the NJW1173 features high precision characteristics about /\ﬂ
channel balance, it is less than £1.0dB at —70dB attenuation. %@»

All of internal status and variables are controlled by I°’C BUS.
It is suitable for any TV set.

NJW1173V
B FEATURES
@ Operating Voltage 8 to 13V
@ I°C BUS Interface
(Fast mode applicable, 3V I/F applicable)
@ Low Output Noise
@® AGC Circuit (Selectable 4-stage compression level via 1’c BUS)
@ "eala" (NJRC Surround)
@ Simulated Surround
@ Bi-CMOS Technology
@ Package Outline SSOP20
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NJW1173

l PIN CONFIGURATION

Ach Input
Ach Output
Ach Treble Filter

Ach Bass Filter

AGC Filter

Pop Noise Reduction for Surround
ON/OFF Control

Pop Noise Reduction for Volume Control
SDA Serial Data Input (I°C BUS)
SCL Serial Clock Input (I°C BUS)

Ground

Bch Input

Bch Output

Bch Treble Filter

Bch Bass Filter

Surround Filter

Pop Noise Reduction for Balance Control

Pop Noise Reduction for BASS Control

Pop Noise Reduction for Treble Control

Reference Voltage

Power Supply

[ —~—
1 [ IN1a IN1b |20
2 | OUTa OUTb |19
3 | TONE-Ha TONE-Hb | 18
4 | TONE-La TONE-Lb |17
5 | AGC SRFIL (16
6 | CSR CBA|15
7 |cvo CTL |14
8 | SDA CTH |13
9 | SCL Vref | 12
10 | GND V+ |11
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NJW1173

B ABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage v 15 \%
Power Dissipation Pp 350 mwW
Operating Temperature Range Topr -20 to +75 °C
Storage Temperature Range Tstg -40 to +125 °C

B ELECTRICAL CHARACTERISTICS (Ta=25°C, V+=9V, Rg=600Q, R =47kQ, Vin=100mVrms/1kHz,
AGC=0FF, TONE=0dB, Surround=OFF unless otherwise specified)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Voltage V' 8.0 9.0 13.0 V
Supply Current lcc No Signal - 13 25 mA
Reference Voltage VRer No Signal 4.0 4.5 5.0 \
Maximum Input Voltage Vim VOL=-20dB,THD=10% 2.8 3.0 - Vrms

. OUTPUT

Maximum Output Voltage Vowm VOL=0dB, THD=1% - 25 - Vrms

Channel Balance 1 Gea1 VOL=0dB -1.0 0.0 1.0 dB

Channel Balance 2 Gcer2 VOL=-70dB, Vin=1Vrms -1.0 0.0 1.0 dB

Balance Boost A BAgsTt CHS="0", BAL="11111" -2.0 0.0 2.0 dB
CHS="1", BAL="11111"

Balance CutA BAcut Vin = 1Vrms - - -70 dB

Balance Boost B BBgst CHS="1", BAL="11111" -2.0 0.0 2.0 dB
CHS="0", BAL="11111"

Balance Cut B BBcur Vin = 1Vims - - -70 dB

. . Vo=0.5Vrms o

Total Harmonic Distortion THD BW=400Hz to 30kHz - - 0.3 %

Maximum Gain Gymax VOL= 0dB -2.0 0.0 2.0 dB

Minimum Gain Gvmin VOL= MUTE, Vin=2Vrms - -100 -90 dB

Channel Separation cg | Vin=1Vims ; -80 .70 dB
A-weighting

. VOL = 0dB - -90 -85 dBvV
Output Noise 1 Vot | A weighting - 31.6) | (56.2) | (uvrms)
. VOL = MUTE - -106 -96 dBv
Output Noise 2 VNoz | A weighting - 5.0) | (15.8) | (uVrms)

BW: Band Width

New Japan Radio Co., Ltd.



NJW1173

Bl ELECTRICAL CHARACTERISTICS (Ta=25°C, V+=9V, Rg=600Q, R =47kQ, Vin=100mVrms/1kHz,
AGC=0FF, TONE=0dB, Surround=OFF unless otherwise specified)
¢ TONE CONTROL

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
High Frequency Boost HFgst BCT="1", TREB="1111", f=10kHz 12.5 15.0 17.5 dB
High Frequency Flat HFrLr TREB="0000", f=10kHz -2.0 0.0 2.0 dB
High Frequency Cut HFcur | BCT="0", TREB="1111", f=10kHz -17.5 -15.0 -12.5 dB
Low Frequency Boost LFgst BCB="1", BASS="1111", f=100Hz 12.5 15.0 17.5 dB
Low Frequency Flat LFeLr BASS="0000", f=100Hz -2.0 0.0 2.0 dB
Low Frequency Cut LFcur BCB="0", BASS="1111", f=100Hz -17.5 -15.0 -12.5 dB

¢ AGC CONTROL (AGC-ON

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
AGC Boost AGCgst | Vin=50mVrms, f=1kHz 1.5 3.5 55 dB
AGC Flat1 AGCpgr1 | Vin=100mVrms, f=1kHz -2.5 0.0 25 dB
AGC Flat2 AGCri12 | Vin=200mVrms, f=1kHz -2.5 0.0 25 dB
AGC Flat3 AGCri13 | Vin=300mVrms, f=1kHz -2.5 0.0 25 dB
AGC Flat4 AGCri1s | Vin=400mVrms, f=1kHz -2.5 0.0 25 dB

¢ SURROUND (SURROUND-ON)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT

. Ain—Aout, f=100Hz
Surround Gain1 SRaeaN1 SUR0="1". SUR="1" 6.0 8.0 10.0 dB

. Ain—Bout, f=100Hz
Surround Gain2 SRagain2 SUR0="1", SUR="1" 1.6 3.6 5.6 dB

. Ain—Aout, f=100Hz
Surround Gain3 SRagaiN3 SUR0="0", SUR="1" 10.0 12.0 14.0 dB

. Ain—Bout, f=100Hz
Surround Gain4 SRGaIN4 SUR0="0", SUR="1" 7.5 9.5 11.5 dB

Ain+Bin—Aout, f=1kHz

Simulated Surround Gain1 SRsim1 SUR0="1", SUR="0"

1.0 3.0 5.0 dB

. . Ain+Bin—Bout, f=1kHz
Simulated Surround Gain2 SRsim2 SUR0="1". SUR="0" 1.0 3.0 5.0 dB
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NJW1173

ETIMING ON THE I°C BUS (SDA,SCL)

SDA
t
ts [ t | l—>»| > t _.>| tHp:sTa tsp t—p! BUF
SU:DAT |
SCL
tho:sTa «—> l— «—> tsu:sTa l— tsusto—p|  |e—
S tLOW tHD:DAT tHIGH Sr P S
BCHARACTERISTICS OF I/O 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)
FAST MODE : Pull up resistance 4kQ (Connected to +5V), Load capacitance 50pF (Connected to GND)
Standard mode Fast mode
PARAMETER SYMBOL UNIT
MIN. [ TYP. [ MAX. | MIN. | TYP. | MAX.

Low Level Input Voltage Vi 0.0 - 1.5 0.0 - 1.5 \%
High Level Input Voltage Vin 27 - 5.0 2.7 - 5.0 \Y
Low level output voltage (3mA at SDA pin) VoL 0 - 0.4 0 - 0.4 \Y,
Input current each I/O pin with an input voltage '

between 0.1Vop and 0.9Voomax : 10 10| -10 10 HA
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NJW1173

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

PARAMETER SYMBOL Standard mode Fast mode UNIT
MIN. | TYP. | MAX. [ MIN. [ TYP. | MAX.
SCL clock frequency fscL - - 100 - - 400 kHz
Hold time (repeated) START condition. tho:sTA 4.0 - - 0.6 - - us
Low period of the SCL clock tLow 4.7 - - 1.3 - - V&
High period of the SCL clock thicH 4.0 - - 0.6 - - V&
Set-up time for a repeated START condition tsu:sta 4.7 - - 0.6 - - us
Data hold time "°™®) tHD:DAT 0 - - 0 - - us
Data set-up time tsu-par 250 - - 100 - - ns
Rise time of both SDA and SCL signals tr - - 1000 - - 300 ns
Fall time of both SDA and SCL signals te - - 300 - - 300 ns
Set-up time for STOP condition tsu:sTo 4.0 - - 0.6 - - V&
Bus free time between a STOP and START condition tBur 4.7 - - 1.3 - - us
Capacitive load for each bus line Co - - 400 - - 400 pF
Noise margin at the Low level VoL 0.5 - - 0.5 - - Vv
Noise margin at the High level VoH 1 - - 1 - - \%

C, ; total capacitance of one bus line in pF.
NOTE). Data hold time : tip:pat
Please hold the Data Hold Time (tHp.pat) to 300ns or more to avoid status of unstable at SCL falling edge.

The SDA block in the NJW1173 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.

(@) Low level > High level : T = Rp*Cp
(b) High level > Low level : The = 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
. === — |
MASTER :SBD I soa| NJW1173
! |
| Rp CDI
: T
L e o -
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B TERMINAL DESCRIPTION

NJW1173

AGC attack and recovery time setting

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
1 INa Ach Input terminal
V2
20 INb Bch Input terminal
100k
REF
2 OUTa Ach Output terminal
FB V2
19 OUTb Bch Output terminal 50
32k
3 TONE-Ha Ach Treble Filter terminal
V2
18 TONE-Hb Bch Treble Filter terminal sok
- -
{ 12k
4 TONE-La Ach Bass Filter terminal MWV
FB —e—wW\ V2
17 | TONE-Lb Bch Bass Filter terminal 12k
] ] ] 12k
5 AGC Capacitor connection terminal for 400 1.4V
400

A

New Japan Radio Co., Ltd.




NJW1173

B TERMINAL DESCRIPTION

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
Pop Noise Reduction for +
6 CSR Surround ON/OFF Control V2
32k
Pop Noise Reducti o
op Noise Reduction +
7 Cvo for Volume Control V2
4k
8 SDA SDA Serial Data Input (I°C BUS)
9 SCL SDA Serial Clock Input (1°C BUS) 12k
10 GND Ground terminal - -
11 V+ Power Supply terminal - -
12 Vref Reference Voltage V2
200k
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NJW1173

B TERMINAL DESCRIPTION

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
Pop Noise Reduction
13 CTH for Treble Control
Pop Noise Reduction +
14 CTL for Bass Control 36k vi2
Pop Noise Reduction
15 CBA for Balance Control
12k
A%
16 SRFIL Surround filter terminal FB My V2

New Japan Radio Co., Ltd.




NJW1173

B APPLICATION CIRCUIT

N —
0AF @ 01
o—R 1| INa INb | 20 —HR—o0
o—— 2 | OUTa OUTb |19 ——o0
2.2nF 2.2nF
$—— 3 | TONE-Ha TONE-Hb| 18 ——=F
100nF 100nF
$—— 4 | ToNE-La TONE-Lb| 17 1 —R

330nF
+—1— 5| Acc SRFIL| 16—+
THF §+ 1uF
+—8— 6 |cvo CBA | 15 —HF——%&
1pF
Y—F8— 7 |csr cTH [ 14 4
3.9kQ 1uF
8 | SDA cTL |13 —R—+
3.9kQ
o— \W\— 9 | scL Vref | 12 —ﬁL'S
S'— 10 | GND v+ | 11
+ | 22pF

(NOTE) Separate the I°C bus line from the following terminals for avoiding digital noise problem.

Pin No. | Symbol | PinNo. | Symbol | PinNo. | Symbol
3 TONE-Ha 16 SR FIL 18 TONE-Hb
4 TONE-La 17 TONE-Lb - -

New Japan Radio Co. LEd.
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NJW1173

B 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
MSB LSB
1 0 0 0 0 0 1 R/W
R/ﬂ=0: Write mode for register setting
R/W=1: Not available
@ CONTROL REGISTER TABLE
The select address sets each function (Volume, Balance, AGC, Tone Control, Surround etc.).
The auto-increment function cycles the select address as follows.
00H—01H—02H—03H—00H
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
00H VOL
01H CHS BAL SUR
02H BCB BASS AGC-SW AGC-FLAT
03H BCT TREB Don’t Care
@ CONTROL REGISTER DEFAULT VALUE
Control register default value is all “0”.
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
00H 0 0 0 0 0 0 0 0
01H 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
New Japan Radio Co., Ltd.
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NJW1173

M I°C CONTROL COMMAND DESCRIPTION
OMASTER VOLUME CONTROL

Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
OOH VOL

The volume controls both Ach and Bch by the 0.5dB step.
The volume is consisted of volume1 and volume2. The level is divided into half to each volume1 and

volume2.
@BALANCE, AGC AND INPUT SELECTOR SETTINGS
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
01H CHS BAL SUR

#CHS: Channel select for balance control
“0”: Ach “Bch is attenuated”
“1”: Bch “Ach is attenuated”
eBAL: Balance control for both Ach and Bch (1dB/Step)
The balance is consisted of volume2 alone. Volume1 does not operate on balance.
eSUR : Surround Setting

. SUR
Surround Setting D1 Do Remarks
Surround OFF 0 0 Input through
Simulated Stereo mode 0 1 For monaural signal input only
"eala" High mode 1 0 Surround Effect Small ( 8.0dB typ. )
"eala" Low mode 1 1 Surround Effect Large (12.0dB typ. )

@TONE CONTROL (Bass) and AGC SETTINGS

Select BIT
Address D7 D6 | D5 D4 D3 D2 D1 \ DO

02H BCB BASS AGC-SW AGC-FLAT

«BCB : Bass Boost or Cut

“0” : Cut

“1” . Boost
eBASS : BASS Level

Cut Level :-15to 0dB(1dB/Step)

Boost Level : 0 to +15dB(1dB/Step)
eAGC-SW : AGC ON/OFF Switch

“0” : AGC OFF

“1” : AGC ON (Default : 100mVrms)
eAGC-FLAT : AGC Flat Level

AGC Flat Level

AGC-FLAT
D1 DO

100mVrms 0 0
200mVrms 0 1
1 0
1 1

300mVrms
400mVrms

New Japan Radio Co. LEd.
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NJW1173

@TONE CONTROL (Treble) SETTINGS

Select BIT
Address D7 D6 | D5 D4 D3 D2 D1 DO
03H BCT TREB Don't Care
oBCT : Treble Boost or Cut
“0” : Cut
“1” : Boost

oTREB : Treble Level
Cut Level :-15to 0dB(1dB/Step)

New Japan Radio Co., Ltd.
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NJW1173

VOL

DO

D1

D2

D3

D4

D5

D6

D7

H Master Volume (Select Address: 00H)

HEX

FF
FD
FB
F9
F7
F5
F3
F1

EF

ED
EB
E9

E7

ES

E3

E1

DF

DD
DB

D9

D7

D5

D3

D1

CF

CD

CB

C9

C7

C5

C3

C1

BF

BD
BB
B9

B7

B5

B3

B1

AF

AD

AB

Gain(dB)

-2

4

-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
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NJW1173

VOL

DO

D1

D2

D3

D4

D5

D6

D7

BEMASTER VOLUME (Cont'd)

HEX

A9

A7

A5

A3

A1

9F
9D
9B
99
97
95
93
9

8F
8D
8B
89
87
85

83
81

7F
7D
7B
79
77
75
73
71

6F
6D
6B
69
67
65
63
61

5F

4B

37
00

Gain(dB)

-43

-44

-45

-46

47

-48

-49

-50
-51

-52

-53

-54
-55

-56

-57

-58

-59

-60

-61

-62

-63

-64

-65

-66

-67

-68

-69

-70

-71

-72

73
74
75
-76

-77

-78

-79

-80

-90

-100
Mute
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NJW1173

B Balance (Select Address: 01H)
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H Tone Control Bass (Select Address: 02H)

NJW1173

Bass BCB
Cut or Boost D7
Cut 0
Boost 1
BASS
Cut Gain(dB) Boost Gain(dB) D6 D5 D4 D3
-15 15 1 1 1 1
-14 14 1 1 1 0
-13 13 1 1 0 1
-12 12 1 1 0 0
-11 11 1 0 1 1
-10 10 1 0 1 0
-9 9 1 0 0 1
-8 8 1 0 0 0
-7 7 0 1 1 1
-6 6 0 1 1 0
-5 5 0 1 0 1
-4 4 0 1 0 0
-3 3 0 0 1 1
-2 2 0 0 1 0
-1 1 0 0 0 1
0 0 0 0 0 0
H Tone Control Treble (Select Address: 03H)
Treble BCT
Cut or Boost D7
Cut 0
Boost 1
TREB
Cut Gain(dB) Boost Gain(dB) D6 D5 D4 D3
-15 15 1 1 1 1
-14 14 1 1 1 0
-13 13 1 1 0 1
-12 12 1 1 0 0
-11 11 1 0 1 1
-10 10 1 0 1 0
-9 9 1 0 0 1
-8 8 1 0 0 0
-7 7 0 1 1 1
-6 6 0 1 1 0
-5 5 0 1 0 1
-4 4 0 1 0 0
-3 3 0 0 1 1
-2 2 0 0 1 0
-1 1 0 0 0 1
0 0 0 0 0 0
New Japan Radio Co.Lld.
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NJW1173
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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.




Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

NJR:
NJW1173V-TEL



http://www.mouser.com/njr
http://www.mouser.com/access/?pn=NJW1173V-TE1

OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




