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GENERAL DESCRIPTION

The XRP7740EVB-HIC Demo board is a
complete, four channel, power system
measuring 3.25” x 5” capable of delivering
over 60 watts. It provides 1.5V, 1.0V 1.8V and
1.0V at a maximum of 8A, 30A, 5A and 12A
on channels 1 through 4 respectively. All
power supply operations can be controlled
over an I°C interface. The supplies can be
adjusted in 50mV increments for voltages up
to 2.5V and in 100mV increments for voltages
from 2.6V to 5.1V. The order and ramp rates
for each supply can be programmed to
accommodate any sequencing requirement.
Faults, output voltages and currents can also
be monitored. Four GPIOs are available and
can be programmed to provide status of power
good signals, faults, and warnings or as enable
inputs. Unused GPIO pins can be programmed
as I/O expansion for a microcontroller. The
board is supported by PowerArchitect™ 4.21
and plugs directly onto the Exar Configuration
Module (XRP77XXEVB-XCM).
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Figure 1: XRP7740EVB-HiC Demo Board

FEATURES

¢ XRP7740 Programmable Controller

¢ 4 Channel Power System

¢ Wide Input Voltage Range: 4.5V-20V
e Over 60W Capable

¢ Form Factor: 3.25"” x 5”

o Uses PowerArchitect™ 4.21

o I’C Interface
— Programming
— Monitoring
— Control
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Figure 2: XRP7740EVB-HIC Schematic
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PIN ASSIGNMENT
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Figure 3: XRP7740 Pin Assignment
Pin Description
Name Pin Number Description
Power source for the internal linear regulators to generate VCCA, VDD and the Standby
VIN1 39 LDO (LDOOUT). Place a decoupling capacitor close to the controller IC. Also used in
UVLO1 fault generation - if VIN1 falls below the user programmed limit, all channels are
shut down. The VIN1 pin needs to be tied to VIN2 on the board with a short trace.
VIN2 38 If the Vin2 pin voltage falls below the user programmed UVLO VIN2 level all channels are
shut down. The VIN2 pin needs to be tied to VIN1 on the board with a short trace.
VCCA 37 Output of the internal 5V LDO. This voltage is internally used to power analog blocks. This
pin should be bypassed with a minimum of 4.7uF to AGND
Gate Drive input voltage. This is not an output voltage. This pin can be connected to
VCeD 26 VCCA to provide power for the Gate Drive. VCCD should be connected to VCCA with the
shortest possible trace and decouple with a minimum 1pF capacitor. Alternatively, VCCD
could be connected to an external supply (not greater than 5V).
GL return connection. Ground connection for the low side gate driver. Connect at low side
PGND1- PGND4| 36,31,16,21 |FET source. Connecting to the ground plane at the chip will inject noise into the local
ground resulting in potential I>C communications problems and PWM jitter.
AVDD 1 Output of the internal 1.8V LDO. A decoupling capacitor should be placed between AVDD

and AGND close to the chip (with short traces).

© 2013 Exar Corporation
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Name Pin Number Description
DVvDD 2 Input for powering the internal digital logic. This pin should be connected to AVDD.
DGND 10 Digital Ground. This pin should be connected to the ground plane at the exposed pad with
a separate trace.
AGND 11 Analog Ground. This pin should be connected to the ground plane at the exposed pad with
a separate trace
_ Output pin of the low side gate driver. Connect directly to the respective gate of an
GL1-GL4 34,30,17,22 external N-channel MOSFET.
GH1-GH4 33,28,19,24 Output pin of the high side gate driver. Connect directly to the respective gate of an
external N-channel MOSFET.
Lower supply rail for the high-side gate driver (GHx). Connect this pin to the switching
LX1-LX4 34.29 23 18 node at the junction between the two external power MOSFETs and the inductor. These
e pins are also used to measure voltage drop across bottom MOSFETSs in order to provide
output current information to the control engine.
High side driver supply pin(s). Connect BST to an external boost diode and a capacitor as
BST1-BST4 32,27,20,25 |shown in the front page diagram.
The high side driver is connected between the BST pin and LX pin.
These pins can be configured as inputs or outputs to implement custom flags, power good
GPIO0-GPIO3 3456 signals and enable/disable controls. A GPIO pin can also be programmed as an input clock
P synchronizing IC to external clock. Refer to the “"GPIO Pins” Section and the “External
Clock Synchronization” Section for more information.
GPIO4_SDA, 78 I°C serial interface communication pins. These pins can be re-programmed to perform
GPIO5_SCL ! GPIO functions in applications when I2C bus is not used.
Voltage sense.
VOUT1-VOUT4 | 12,13,14,15 Connect to the output of the corresponding power stage.
Output of the Standby LDO. It can be configured as a 5V or 3.3V output. A compensation
LDOOUT 40 . D S
capacitor should be used on this pin [see Application Note].
If ENABLE is pulled high, the chip powers up (logic reset, registers configuration loaded,
ENABLE 9 etc.). If pulled low for longer than 100us, the XRP7708/40 is placed into shutdown. See
applications section for proper sequencing of this pin.
AGND Exposed Pad |Analog Ground. Connect to analog ground (as noted above for pin 11).

ORDERING INFORMATION

This board may be ordered from Exar as part XRP7740EVB-HIC. Refer www.exar.com for exact, up
to date ordering information.

© 2013 Exar Corporation
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USING THE EVALUATION BOARD

INPUT VOLTAGE CONFIGURATION

The XRP7740EVB-HIC demo board has several
different input voltage options. The power
components have been optimized for a 12V
input rail. When running the board at an input
voltage other than 12V, use PowerArchitect™
4.xx to evaluate the system performance.

Single Wide Range, Input Voltage Rail

The XRP7740EVB-HIC Board ships from the
factory configured for a single wide range
input. The normal input voltage range is from
7.0V to 20V. With the on board charge pump
enabled the input voltage range for the board
is 4.5V to 20V.

I2C INTERFACE

The XRP77XX family of controllers employs a
standard I2C interface. Pull-ups for the I2C
signals are included on the demo board and
may be selected by means of a configuration
jumper. If using the demo board with
something other than the XRP77xxEVB-XCM,
verify that the SDA and SCL lines are pulled
up, either by the external controller or with
the on board pull ups.

Channel Design and Limitations

Channel 1 is designed to provide an output
voltage from 0.9V to 5.0V. The default voltage
is 1.5V at 8A.

Channel 2 is designed to provide an output
voltage from 0.9V to 2.0V. The default voltage
is 1.0V at 30A. The limiting factors are the
output capacitors which has a 2.5V rating.

Channel 3 is designed to provide an output
voltage from 0.9V to 5.0V. The default
voltage is 1.8V at 5A.

Channel 4 is designed to provide an output
voltage from .9 to 5.0V. The default voltage is
1.0V at 12A.

ENABLE PIN

The ENABLE pin connects to an RC network
which delays turn on of the device. It is
connected to J3 pin 9 of the XCM connector
and J1 pin 15 with a 10K resistor and to
ground through a .1uF capacitor. These pins
can be used to turn on or turn off the device.

SPECIAL BOARD FEATURES

The board is comes from the factory wired for
7V to 20V operation. Input power can be
applied either through the Power Jack, J12, or
through the terminal block J13. The center
lead of the J12 connector is positive.

In addition to the four XRP7740 switching
power supplies. There are two other power
supplies on the board. One is an external 5V
LDO and the other is a charge pump tripler.

The external 5V LDO can be used to power the
gate drives for the switching FETs to decrease
the power dissipated by the internal chip 5V
LDO.

The charge pump runs off of the on board 5V
LDO and supplies a boosted voltage to the
XRP7740 Vin pin to allow for operation with
board input voltages down to 4.0V.

Configuring the Evaluation Board

The connections and test points on the board
are shown in Figure 5. Please observe the
correct voltage polarities for the inputs and
outputs.

As you go clockwise around the edge of the
board, the polarities are on the connectors are
negative first and then positive for all the
terminals. Also note that, again going
clockwise around the board, the channels are
Ch1, Ch2, Ch4, and then Ch3. This was done
to match the XRP7740 pin out sequence to
optimize layout of the board.

© 2013 Exar Corporation
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EVALUATION BOARD CONNECTIONS:

Channel 4

Figure 4: Board Connections

Jumper Pins to Select
Conn. | Function 1-2 2-3
J4 Power Source for Drivers External 5V LDO Internal 5V LDO
J5 12C Pull Up Resistors On Board Pull Ups No Pull Ups
J6 External 5V LDO Supply Enable Ext. 5V LDO Disable Ext. 5V LDO
J7 7740 Pin 15 Connection Vo4 Output Do No Use
J8 Charge Pump Enable Enable Charge Pump Disable Charge Pump

Board Jumper Configurations

There are five, three pin configuration
connectors on the board. The configuration
options are selected by adding a jumper to
either pins 1 and 2 or pins 2 and 3.

Figure 5 shows the factory jumper positions
and the above table describes the function of
each of the jumpers. The items that are
shown in bold are the default factory settings.

=~ EB s XRPT740-HIC-EVB-01
3 g 146-6705-01

-
—_—

Figure 5: Factory Jumpers Setting

© 2013 Exar Corporation 6/18 Rev. 1.0.0
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Operating the Evaluation Board

Make sure that all the jumpers on the board
are properly configured. For the first start up it
is recommended that the default jumper
settings be used.

Bring up Procedure

Connect the flat cable from J3 on the board to
XCM board. Pin 1 on 13 is next to J13 and is
also marked on the board. Since the board is
configured to pull up the I2C lines make sure
that all jumpers on the XCM board are
removed.

Connect a USB cable from the XCM board to
the host computer that will be running
PowerArchitect™

On the USM memory stick that came with the
board is the "XRP7740 HiC, Default Config File,
rev 130723.cfg” file. This is the design file that
PowerArchitect™ uses to program and modify
the XRP7740 device settings to configure the
board to the particular application. Place this
file in a directory that you can browse to later
when you run PowerArchitect™

Once the above is completed run the
PowerArchitect™ 4.xx software on the host
computer. A configuration start-up window
opens up as shown in Figure 6. Select the
“Load Existing Configuration” option at the
bottom of the window and browse to the
directory that contains the “7740 HiC, Default
Config File, rev 130723.cfg” file and select it.

This will bring you to the Overview tab of the
main window.

If the XCM board is recognized, there will be
an "XCM” tab. If not, “Ctrl-b” should initiate a
board search and find it. Also make sure that
power is applied to the board and the XCM as
outlined in the XRP77XXEVB-XCM manual.

Configuration Lﬂ_hj

Create New Configuration Based on Template

Configuration Template Description
XRF7714 Evaluation Board
XRPTT40EVB-Version A e

@ XRPTT14EVB

Input Voltage: 12V
XRPTT40EVB-Version B

Channel Output Voltage Max. Current

XRPTT04EVE
1 3.307 3.008
2 2.50V 3.008
3 1.80V 3.008
4 1.007 3.008

XRPTTOSEVE

XRPTT13EVB-DEMO-1
Create Configuration...

‘] Load Existing Configuration... ‘ [ Cancel
————————— |

Figure 6: PowerArchitectTM Start-Up Window

Apply Power to the board. Connect the input
supply by means of the power jack J12 or
between the VIN pin and the GND pin of J13.
Set the input voltage to 12V and turn on the
Power supply. The “DEMO” page should now
become live indicating communication with the
XRP7740. Click “Program Chip” and a window
should pop up indicating “"Success”.

Refer to the Exar PowerArchitect™ Quick Start
Guide and release notes for information on
how to run the software.

Note: PowerArchitect™ 4.21 is the current
version as of the publication of this evaluation
board manual. This version only allows output
currents up to 20Amps to be entered. The
only effect on the design is that the current
limit register is set to a value that may limit
the output current to below 30Amps.

A short term work around is to use the
“Peek/Poke” function and write a new value
into the current limit register.

To raise the Io Limit to allow for 30A
operation, poke the value 0x52h into register
0x45. This is being addressed in the next
revision.

Now click on the box at the middle right
“Enable All".

© 2013 Exar Corporation
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Evaluation Board Schematics
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BILL OF MATERIAL

Ref Qty Part Number Manufacturer Size Description

u2 1 SPX2951ACS-L-5-0 EXAR CORP. 8-50IC ;esgourmol;ow Propout Voltage

U3 1 SPE661EN-L EXAR CORP. NSOICS PT%T) Frequency 200mA Charge
U4 1 SPX431LM1-L EXAR CORP. SOT89-3 ;;gﬁ'lzg‘r Adjustable Shunt
QL,Q6 2 FDML7610S FAIRCHILD MLP 3X4.5 Dual N-Ch. PowerTrench MOSFET
Q2 1 FDMS7692 FAIRCHILD Powers6 N-Ch. powerTrench MOSFET
Q3,Q4 2 FDMC7660S FAIRCHILD Power 33 N-Ch. PowerTrench SyncFET
Q5,Q5 11 FDMC8200 FAIRCHILD Power 33 Dual N-Ch. PowerTrench MOSFET
Q7 1 MMBT3906 FAIRCHILD SoT-23 PNP General Purpose Amplifier
D1 1 BATS54C FAIRCHILD soT-23 Schottky Diode

D2,D4,D6,D7,D8 5 MBRS130L FAIRCHILD SMB/DO-214AA Schottky Rectifier

D3 1 BAT54A FAIRCHILD SoT-23 Schottky Diode

D5 1 MMSZ5221B Diode Inc. SOD-123 500mW SMT Zener Diode

D9 1 BATS54S FAIRCHILD SoT-23 Schottky Diode

L1 1 744323100 Wurth Elektronik 10.6x10.6mm E-HCE SMD Plat Wire High

L2 1 744301025 Wurth Elektronik 11.3x11.0mm POWER-CHOKE WE-HCM 1190

L3 1 74437349012 Wurth Elektronik 7.3x6.6mm WE-LHMI SMD Power Inductor

L4 1 744373680045 Wurth Elektronik 11x10mm WE-LHMI SMD Power Inductor
C1,c38 2 GRM32ER71E226KE15L Murata Corp. 1210 CAP CER 22uF, 25V, 10%, X7R
€2,C3,C4,C11,C12,C15,C16,C3

9,C42,C44,C45,C55,C57,C58,C | 17 GRM32ER7YAL06KA12L Murata Corp. 1210 CAP CER 10uF, 35V, 10%, X7R
67,C68,C69

C5,C23,C46,C60 4 GRM188R71H472KA01D Murata Corp. 0603 CAP CER 4700pF, 50V, 10%, X7R
2‘61,9(3(7:%(;6’;&(:692,!((::2693,’((::36(3{C31,C32, 13 GRM31CR60J107ME39L Murata Corp. 1206 CAP CER 100UF, 6.3V, 20%, X5R
€10,c17 2 GRM21BR71C475KA73L Murata Corp. 00805 CAP CER 4.7UF, 16V, 10%, X7R
c13 1 GRM31CR71E106KA12L Murata Corp. 1206 CAP CER 10uF, 25V, 10%, X7R
€14,C22,C26,C27,C35,C41 6 GRM188R71C105KA12D Murata Corp. 0603 CAP CER 1uF, 16V, 10%, X7R
©18,C21,C24,C23C18,C21,C24, | 44 2RSTPF68OMBL2RSTPF68OM6L | Panasonic D3LD3L AP POSCAP 680U, 2.5V,

c19 1 GRM188R71A225KE15D Murata Corp. 0603 CAP CER 2.2uF, 10V, 10%, X7R
%701'&8'(:36'@7'C43'C54'C7° 8 GRM21BR71H104KA01L Murata Corp. 0805 CAP CER 0.1UF, 50V, 105, X7R
€33,C34,C52,C53,C66 5 GRM21BR61C106KE15L Murata Corp. 0805 CAP CER 10UF, 16V, 10%, X5R
c40 1 EEE-FK1E471P Panasonic 10x10.5mm CAP ALUM 470UF, 25V, 20%, SMD
c47,c48 2 GRM31CR601476ME19L Murata Corp. 1206 CAP CER 47uF, 6.3V, 20%, X5R
C€50,C51,C56,C59,C65 5 GRM188R71H102KAO1D Murata Corp. 0603 CAP CER 1000pF, 50V, 10%, X7R
R1,R4,R19,R27 4 CRCWO0'080510ROFKEA Vishay/Dale 0805 RES 10.0 OHM, 1/8W,1%, SMD
R2,R7,R21,R28 4 CRCWO0'08051R00FKEA Vishay/Dale 0805 RES 1.00 OHM, 1/8W, 1%, SMD
R3,R8 2 CRCWO6031RO0FKEA Vishay/Dale 0603 RES 1.00 OHM, 1/10W, 1%, SMD
R5,R6,R9,R10,R14,R16 6 CRCWO06030000Z0EA Vishay/Dale 0603 RES 0.0 OHM, 1/10W,JUMP SMD
© 2013 Exar Corporation 9/18 Rev. 1.0.0
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R11,R12,R35 3 CRCWO60334K75FKEA Vishay/Dale 0603 sﬁg 4.75K OHM, 1/10W, 1%,
R13,R22,R32 3 CRCWO60310KOFKEA Vishay/Dale 0603 sﬁg 10.0K OHM, 1/10W, 1%,
R24,R25,R36,R37 4 CRCWO6031KO0OFKEA Vishay/Dale 0603 ;,.Eg 1.00K OHM, 1/10W, 1%,
Eig:E;;:E;g'RZO'Rzg'RIS'R”' 55 CRCWO603100RFKEA Vishay/Dale 0603 RES 100 OHM, 1/10W, 1%, SMD
R23 1 CRCWO06033K74FKEA Vishay/Dale 0603 RES 3.74K OHM, 1/10W, 1%, SMD
R26 1 CRCWO6031K24FKEA Vishay/Dale 0603 ;,.Eg 1.24K OHM, 1/10W, 1%,
R30 1 CRCWO603301RFKEA Vishay/Dale 0603 RES 301 OHM, 1/10W, 1%, SMD
R31 1 CRCWO6039K53FKEA Vishay/Dale 0603 sﬁg 9.53K OHM, 1/10W, 1%,
R33 1 CRCWO60347K5FKEA Vishay/Dale 0603 ;,.Eg 47.5K OHM, 1/10W, 1%,
R34 1 CRCWO6032K49FKEA Vishay/Dale 0603 sﬁg 2.49K OHM, 1/10W, 1%,
12 1 RAPC722X Switchcraft Inc. 2.1mm D, 5.5mm | ~onN POWERIACK MINI R/A T/H
J1,32 2 61304011121 Wurth Elektronik 2.54mm Pin Header WR-PHD, 15Pins

13 1 61301021021 Wurth Elektronik 2.54mm Lot¥ Angled Dual Pin Header,
14,35,36,37,38 5 61304011121 Wurth Elektronik 2.54mm Pin Header WR-PHD, 3Pins
P1,P2,P3,P4,P5 5 609 002 115121 Wurth Elektronik 2.54mm Pin Jumper w/Test Point

13 1 691 218 410 002 Wurth Elektronik 12.0X7.62mm CONN. TERM. BLOCK 2POS
19,314,315 3 691 216 510 002 Wurth Elektronik 9.5x5.08mm CONN. TERM. BLOCK 2POS
310,311 2 1202 KEYSTONE 10/32, 0.62" BTr‘:rs”s”i”a' Screw 10/32, .062"
TP1,TP3,TP5,TP7,TP9, TP10 6 5010 KEYSTONE 0.38X0.81mm Test Point PC Multi Purpose, RED
TP11,TP12,TP13,TP14,TP15 5 5011 KEYSTONE 0.38X0.81mm Test Point PC Multi Purpose, BLK
TP2,TP4 TP6,TP8 4 5014 KEYSTONE 0.38X0.81mm Test Point PC Multi Purpose, YEL
© 2013 Exar Corporation 10/18 Rev. 1.0.0
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EVALUATION BOARD LAYOUT
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Figure 10: Layer 2, Power Ground
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Figure 11: Layer 3, Internal
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Figure 12: Layer 4, Internal
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Figure 13:

Layer 5, Analog Ground
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Figure 14: Layer 6, Bottom
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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> (ocHosaH 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




