TECHNOLOGY

, Ll” DEMO MANUAL DC2283A

LTC3884EUK

Polyphdse Single 160A Output Synchronous Buck
Converter with Power System Management

DESCRIPTION

Demonstration circuit 2283A is a high efficiency, high
density, single-output Buck converter with 7V to 14Vinput
range. The output voltage is adjustable from 0.5V t0 1.5V,
and cansupply upto 160A of load current witha 1V output.
The demo board offers the option to be configured as a
dual-output converter, contact factory for details. Voyro
can supply a 40A maximum load current and Vgyr1 can
supply a 120A maximum load current. The demo board
featuresthe LTC3884, a dual output poly phase step-down
controller for ultra-low DCR sensing with digital power
system management. Please see LTC®3884 data sheet
for more detailed information.

DC2283Apowers upto default settings and produces power
based on configuration resistors or with its non-volatile
memory withoutthe needforany serial bus communication.
This allows easy evaluation ofthe DG/DC converter. To fully

explore the extensive power system management features
of the part, download the GUI software LTpowerPlay™
on-to your PG and use LTC’s 12C/SMBus/PMBus dongle
DC1613A to connect to the board. LTpowerPlay allows
the user to reconfigure the part on the fly and store the
configuration in EEPROM, view telemetry of voltage,
current, temperature and fault status.

GUI Download
The software can be downloaded from:
http://www.linear.com/Itpowerplay

For more details and instructions of LTpowerPlay, please
refer to LTpowerPlay GUI for LTC3884 demo manual.

Design files for this circuit board are available at
hitp://www.linear.com/demo/DC2283A

ALY, LT, LTC, LTM, Linear Technology and the Linear logo are registered trademarks of Linear
Technology Corporation. All other trademarks are the property of their respective owners.

PEBFOMI'IHI'ICE Summﬂﬁ\' Specifications are at T = 25°C

PARAMETER CONDITIONS VALUE
Input Voltage Range 7V to 14V
Output Voltage, Vour1 Viy = 7V to 14V, Single Output, lgyt = 0A to 160A(1) Default; 1V
Maximum Output Current, loyt = louto + louTt Viy = 7V to 14V, Single Output, Voyry = 0.5V to 1.5V(2) 160A
Typical Efficiency Vin = 12V, Single Output, Vgyr1 = 1.0V, 160A Load 89.6%
Peak Efficiency Vin =12V, Single Output, Vgyr1 = 1.0V, 90A Load 90.7%
Default Switching Frequency 425kHz

Note 1: Both Vqyro and Voyr1 terminals need to be used when drawing > 100A output current.

Note 2: For Vgyrq < 0.75V, fgy needs to be reduced due to tongwiny limitation.
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DEMO MANUAL DC2283A
QUICK START PROCEDURE

Demonstration circuit 2283A is easy to set up to evaluate 7. Check for the proper output voltages from Voyri+ to
the performance of the LTC3884. Refer to Figure 1 for Vouti—

the proper measurement equipment setup and follow the
procedure below.

8. Once the proper output voltage is established, adjust
the loads within the operating range and observe the

1. With power off, connect the input power supply to VIN output voltage regulation, ripple voltage and other
(7V =14V) and GND (input return). parameters.
2. Connect the output loads between VOUTO/VOUT1and 9. Connectthe dongle and control the output voltage from
GND (Initial load: no load). Refer to Figure 1. the GUI. See “LTpowerPlay Quick Start Guide” session
3. Gonnect the DVMs to the input and output. for details.
4. Check the default jumper/switch position: JP1: OFF;  NOIES:
JP4: OFF; JP5: INT; SW1: OFF; SW2: OFF. 1. As stated in the Description section, demonstration
, - circuit 2283A provides an option to be configured as
2 BUI on the input power supply and adjust voltage to a dual-output converter. When the board is set up as a

_ single-output converter (the default setup), four 0Q shunt
NOTE. Make surethattheinputvoltage does notexceed 14V.  resistorsare populatedto short VOUTOand VOUT1. Please

6. Turn on the switches: SW1:0N: SW2:0N: follow Figure 1 to set up the connection of two loads to
the output terminals to avoid board damage.
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Figure 1. Proper Measurement Equipment Setup
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DEMO MANUAL DC2283A

QUICK START PROCEDURE

2. When measuring the output or input voltage ripple, do
not use the long ground lead on the oscilloscope probe.
See Figure 2 for the proper scope probe technique. Short,
stiff leads need to be soldered to the (+) and (=) terminals
of an output capacitor. The probe’s ground ring needs to
touch the (=) lead and the probe tip needs to touch the
(+) lead.

Court

Connecting a PC to DC2283A

You can use a PC to reconfigure the power management
features of the LTC3884 such as: nominal Vqyt, margin
setpoints, OV/UV limits, temperature fault limits, sequenc-
ing parameters, the fault log, fault responses and other
functionality. The DC1613A dongle may be plugged when
Vi is present.

Vout

GND

Figure 2. Measuring Qutput Voltage Ripple

USB CABLE

12-PIN (J14)

CONNECTOR
USB TO I2C/PMBus

DONGLE DC1613A

INPUT POWER
SUPPLY

LTC3884 DEMO
BOARD DC2283A

LOAD
(UP TO 160A)

Figure 3. Demo Setup with PC
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DEMO MANUAL DC2283A
QUICK START PROCEDURE
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Figure 4. Efficiency vs Load Current at Figure 5. Output Voltage Ripple at V;y = 12V,
Vin =12V, Vgyr1 = 1V, fgw = 425kHz Vout1 =1V, lgur = 160A (lgyto = 40A, lgyT1 = 120A)
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Figure 6. Transient Response at Vjy = 12V, Figure 7. Current Sharing vs Load Current
Vour1 = 1V at Wy = 12V, Vgyr1 = 1V, fsy = 425kHz

Figure 8. Thermal Performance at Vjy = 12V, Vgyr1 = 1V,
lour = 160A, Ty = 23°C, No Airflow
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DEMO MANUAL DC2283A

LTpowerPlay SOFTWARE GUI

LTpowerPlay is a powerful Windows based develop-
ment environment that supports Linear Technology
power system management ICs, including the LTM4676,
LTC3880, LTC3883, LTC3884, LTC2974 and LTC2978.
The software supports a variety of different tasks. You
can use LTpowerPlay to evaluate Linear Technology ICs
by connecting to a demo board system. LTpowerPlay can
also be used in an offline mode (with no hardware pres-
ent) in order to build a multichip configuration file that
can be saved and reloaded at a later time. LTpowerPlay
provides unprecedented diagnostic and debug features. It
becomes a valuable diagnostic tool during board bring-up
to program or tweak the power management scheme in
a system, or to diagnose power issues when bringing up

LTpowerPlay™ ¥1.2.2.0 () [Licensee: YiSun]

rails. LTpowerPlay utilizes the DC1613A USB-to-SMBus
controller to communicate with one of many potential
targets, including the LTM4676, the LTC3880, LTC3884
and the LTC3883’s demo system, or a customer board.
The software also provides an automatic update feature
to keep the software current with the latest set of device
drivers and documentation. The LTpowerPlay software
can be downloaded from:

http://linear.com/Iltpowerplay

To access technical support documents for LTC Digital
Power Products visit Help. View online help on the
LTpowerPlay menu.

File  wiw  Configuration  Utlities  Custom Scripts  Help

BloeBe

< T4 i35 | ||| O ey B [ | aEL
i e Tl Qs nE

All [Edit Graups.

L & Telemetry | - X

P Config | e
Config: UD (7h41) -LTC3084
Lookup: v[a
5 W System P (&)

= {Ungrouped) Setup | AllGlobal || Al Paged  AddressingfP | General Config

=858 UO[7ha1]-LTC3834

Rail & §2 Timing | Fault Respon: Sharing | Scratchpad | Identfication |
- o U1 I7hid) LiCasas = General Configuration Registers
35 Rail 4 43 % MFR_CHAN_CONFIG_LTGCA8,, (0x10} DisableRunLow, Short,
55 Raila gt =i Addressing and Write Protect
MFR_RAIL_ADDRESS_LTC 0x80
= on/o1f Control and Maraining
# ON_OFF_CONFIG {Ox1E) controlled_on, use_pm,,,
OPERATION & (0x00) ImmediateOff
© (00} Softof
® (0x80) On/Naminal Yollage
> (0x38) MarginLow
© (0x48) MarginHigh
= PWM Related Configuration
& MFR_PWM_MODE_LTC3884  {DxC7) IUIM Hi Range, Servo E,,
i MFR_PWM_COMP {0x19) GM_1P0, R_ITH_24P0
= Fault Responses — Input Voltage
[ VIN_OY_FAULT_RESPONS... (0x80) Immediate Off,No_Retry
- Output vaoltage
VOUT_OV_FAULT_LIMIT +10.0% aboverbelow YOUT
VOUT_OV_WARN_LIMIT +7,5% above/below VOUT
VOUT_MARGIN_HIGH +5,0% above/below ¥OUT
1.0000 ¥
VOUT_MARGIN_LOW -5,0% above/belaw VOUT
VOUT_UY_WARN_LIMIT ~7.5% above/below YOUT
VOUT_UY_FAULT_LIMIT 10,0 % above/below VOUT
= Faull Responses — Output Vollage
E TON_MAX_FAULT RESPON.. (0:B8) Immediate Offinfinite ..
# VOUT_UY_FAULT_RESPON,., {0xB8) Immediate Offinfinite_,,
[ VOUT_OY_FAULT RESPO.. {0xB8) Immediate Offinfinite ..
= Output Vollage — Miscellaneous
VOUT_MAX 20000 v
]
VOUT_TRANSITION_RATE 0.250 W/ms
= Output Current Calibration
10UT_CAL_GAIN 0,340 mOhms ¥
Pk YOUT_COMMAND
(Press F1 for More Detailed Information on this Register)
Advanced Mode Nominal DC/DC converter ouiput voliage seipoint.
DC1613

= Telemetry — PWM

= Telemetry — Input Voltage

- Telemetry — Output ¥olage (V)

- Telemetry — Oulput Yolage (%}

=/ Telemetry — Input Power

G READ_PIN -0,473 W
= Telemetry — Input Current
G FESDIN -0,0392 A

- Telemetry — Output Current

= Telemetry — Temperature

- Telemetry — Output Pawer

Telemetry: Rail A ¢1
G READ_FREQUENCY  424.0 kHz

G MFR_VIN_PEAK L. 12.0781 ¥
G READ_YIN

12,0625 ¥

1.0007 ¥
0,9998 V

_PEAK_LTC
=

MFR_VOUT_PEAK_LT,. +0,07 % /bel...
READ_WOUT_PERCENT -0.0Z % above/bel...

1 7-- [4rals] READ_YOUT -X

= READ_VOUT {All Pages in System}

G MFR_READ_IINP.. 0.0054 A
G MFA_READ_ICHIP,. 0.1050 A

MFR_IOUT_PEAK_LTC
RE&D_OUT 139,648 mA
FMBUS RAIL_CU,, 1,105 A
TOTAL_RAIL_CUR,, 1.105 A
FHASE_CURRENT... —49.438 %

268,066 mA

/&= Telemetry Plot - X
8Hz

MFR_TEMPERATURE_.. 28.5 "C

READ_TEMPERATURE... 28.3 "C
READ_TEMPERAT,, 40,3 "C

& FHASE_TEMF_DE,. —-1.203 %

READ_POUT 0140 W
[R TOTAL RAIL POUT 1.105 W el

LT 1dealized OnJOFf Waveforms

Rail A ¢1

Figure 9. LTpowerPlay Main Interface
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DEMO MANUAL DC2283A

LTpowerPlay QUICK START PROCEDURE

Thefollowing procedure describes howto use LTpowerPlay
to monitor and change the settings of LTC3884.

1. Download and install the LTpowerPlay GUI:
http://linear.com/Itpowerplay
2. Launch the LTpowerPlay GUI.

a. The GUI should automatically identify the DC2283A.
The system tree on the left hand side should look
like this:

LTpowerPlay™ v1.2.2.0 {) [Licensee:

File  Miew  Configuration  Liklities  Cuske

I || (),
= | = & ‘ o=
All Edit Groups. .

= W3R Svstem
= 858 [Ungrouped)
=B ) U0 [Phd1] -LTC3854
5| Rail Al
457 Railb 2
= % 11 [Fh42] -LTC3884

W38 Rl 43
W58 Rail s g

b. A green message box shows for a few seconds in
the lower left hand corner, confirming that LTC3884
iS communicating:

c. In the Toolbar, click the “R” (RAM to PC) icon to
read the RAM from the LTC3884. This reads the
configuration from the RAM of LTC3884 and loads
it into the GUI.

ki

PC RAM

d. If you want to change the output voltage to a different
value, like 1.2V. In the Config tab, type in 1.2 in the
VOUT_COMMAND box, like this:

" P|config * X

Config: Rail A §1
Lookup: w2

Setup | all Global| All Paged| Addressing,l'WP| General Config|

OnfOFFMargin | PY¢M Configuration | Yolkage  Current | Temperature |

Timing | Fault Responses | Fault Sharing | Scratchpad | Identification |

= PWM Related Configuration
# MFR_P'WM_MODE_LTC3884 {0xC 7Y ILIM Hi Range, Servo En..,

[# MFR_P'WH_COMP {0:19) GM_1P0, R_ITH_24P0
= Input ¥oltage

G VIN_OY_FAULT_LIMIT 15,5000 %

G SN _US W ARN_LIMIT B, 2969 %

G vIN_ON £,5000 %

G vIN_OFF £,0000 %

G MFR_RYIH 000,000 mohms
= Fault Responses — Input Yoltage

H WIN_OY _FAULT_RESFONSE_.,, (0x80) Immediate OffiNo_Retry
=l Output Yoltage

WOUT_O% _FAULT _LIMIT +10,0 % above/below YOUT

WOUT_OW _WARN_LIMIT +7.5 % above/below VOUT

YOUT_MARGIN_HIGH +5,0 % above/below VOUT
1.2000 ¥

WOUT_MARGIN _LOW -5.0% abovesbelow WOUT

WOUT_UY W ARN_LIMIT -7.5% above/below VOUT

WOUT_UY _FAULT_LIMIT -10,0 % above/below WOUT

= Fault Rezsponses — Output Yoltage
H TON_MAX_FAULT_RESPONSE  (0xB&) Immediate OffInfinite_R,.,
E VOUT_UW_FAULT_RESPONSE  (0xB8) Immediate Offinfinite _R..,
HNVOUT_OW_FAULT_RESFONSE  (0xB8) Immediate OffInfinite _R..,
= Output ¥Yoltage — Miscellaneous

WOUT_kax 20000 %
I+ 3
YOUT_TRANSITION_RATE 0,250 %/mz
= Fault Responses — ALERTB Masking
# MASK_STATUS_INPUT {0x00) 0
H MASK_STATUS _WOUT {0x00) 0
I=' Timing — On Sequence/Ramp
TON_MAX_FALLT _LIMIT 10,000 ms
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DEMO MANUAL DC2283A

LTpowerPlay QUICK START PROCEDURE

Then, click the “W” (PC to RAM) icon to write these
register values to the LTC3884. After finishing this
step, you will see the output voltage will change to

e. You can save the changes into the NVM. In the tool
bar, click “RAM to NVM” button, as following

1.2V.
FEAM 1M
e f. Save the demo board configuration to a (*.proj)
— file. Click the Save icon and save the file with a user
If the write is successful, you will see the following filename.
message:
\i}) Successfully Yerified Registers For 2 of 2 chips
ITEM | aTY | REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER

Required Circuit Components

1 16 | CIN1, CIN2, CIN3, CIN4, CIN5, CING, CIN7, CINS, CAP 1210 22pF 10% 25V X7R MURATA, GRM32ER71E226KE15L
CIN9, CIN10, CIN11, CIN12, CIN13, CIN14, CIN15,
CIN16
2 | 16 [COUT1, COUT2, COUTS, COUT6, COUT10, COUT11, | CAP 1210 100pF 20% 6.3V X5R TDK, C3225X5R0J107M
C0UT12, COUT16, COUT19, COUT20, COUT24,
C0UT25, COUT27, COUT28, C34, C35
3 | 12 |COUT3, COUT4, COUT7, COUTS, COUTY, COUT13, CAPR 7343 470yF 20% 2.5V PANASONIC, ETPF470M5H
C0UT14, COUT15, COUT17, COUT18, COUT22,
couT23
4 6 |C7,C0UT21, COUT26, C36, C41, C42 CAP 0603 1pF 20% 25V X5R AVX, 06033D105MAT2A
5 2 |C1,C47 CAP 0603 2.2uF 20% 6.3V X5R TDK, G1608X5R0J225M
6 2 |(2,C32 CAR 270pF 20% 16V OSCON PANASONIC, 16SVPG270M
7 2 |C3,023 CAP 0805 2.2uF 10% 16V X5R TDK, C2012X5R1C225K125AC
8 4 | C4,C6, C24, C29 CAP 0603 4.7uF 10% 10V X5R AVX, 0603ZD475KAT2A
9 4 |C8,C15,C37, C46 CAP 0603 0.1uF 10% 25V X7R AVX, 06033C104KAT2A
10 | 4 |[GC9,C16,C21,C33 CAPR 0603 220nF 10% 25V X7R TDK, C1608X7R1E224K080AC
11 2 |C10,C40 CAP, 0603 150pF 5% 50V NPO AVX, 06035A151JAT2A
12 | 1 (C11 CAP 0603 3.3nF 5% 50V C0G MURATA, GRM1885C1H332JA01D
13 | 6 |[C14,C17,C18,C27,C28, C38 CAP 0603 10nF 10% 25V X7R AVX, 06033C103KAT2A
14 | 1 [C20 CAP 0603 47pF 5% 50V NP0 AVX, 06035A470JAT2A
15 | 2 |C30,C44 CAPR 1210 100yF 20% 10V X5R MURATA, GRM32ER61A107ME20L
16 | 1 [C31 CAP 1210 10pF 10% 16V X7R MURATA, GRM32DR71C106KA01L
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DEMO MANUAL DC2283A

PARTS LIST

ITEM | QTY | REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER
17 | 2 |G39,C50 CAP 0603 100nF 20% 16V X7R AVX, 0603YC104MAT2A
18 1 |C43 CAP 0603 220pF 10% 50V X7R AVX, 06035C221KAT2A
19 1 |C49 CAP 0603 47nF 10% 25V X7R AVX, 06033C473KAT2A
20 | 2 |R1,R129 RES, 2010 0.002€2 1% 1W VISHAY, WSL20102L000FEA
21 2 |R2,R60 RES, 0603 1€2 1% 1/10W VISHAY, CRCW06031R00FKEA
22 | 25 |R3, R4, R15, R19, R39, R40, R42, R43, R45, R46, RES, 0603 02 JUMPER VISHAY, CRCW06030000Z0EA

R53, R91, R109, R113, R114, R116, R117, R127,
R132, R137, R140, R147, R148, R149, R156

23 | 14 |R6, R7, R8, R10, R29, R30, R33, R34, R49, R50, R98, | RES, 0603 10kQ 5% 1/10W VISHAY, CRCW060310K0JNEA
R123, R124, R131
24 | 4 |R9,R11,R12,R13 RES, 0603 2k 5% 1/10W VISHAY, CRCW06032K00JNEA
25 4 |R14, R20, R135, R143 RES, 0603 7152 1% 1/10W VISHAY, CRCW0603715RFKEA
26 | 2 |R18,R21 RES, 0603 10Q 1% 1/10W VISHAY, CRCW060310ROFKEA
27 | 2 |R22,R108 RES, 0603 30.1ke2 1% 1/10W VISHAY, CRCW060330K1FKEA
28 1 |R23 RES, 0603 1.96kQ 1% 1/10W VISHAY, CRCW06031K96FKEA
29 | 6 |R41,R44, R47, R48, R88, R0 RES, 2010 02 JUMPER VISHAY, CRCW20100000Z0EF
30 | 2 |R69,R70 RES, 0603 10Q 5% 1/10W VISHAY, CRCW060310R0JNEA
31 4 | R79, R80, R125, R130 RES, 0603 200Q 5% 1/10W VISHAY, CRCW0603200RJNEA
32 1 |R81 RES, 0603 127Q 1% 1/10W VISHAY, CRCW0603127RFKEA
33 1 |R89 RES, 0603 2€2 5% 1/10W VISHAY, CRCWO06032R00JNEA
34 1 |R92 RES, 0603 3.3Q 1% 1/10W VISHAY, CRCW06033R30FKEA
35 1 |R93 RES, 0603 154kQ 1% 1/10W VISHAY, CRCW0603154KFKEA
36 1 |R94 RES, 0603 1M 5% 1/10W VISHAY, CRCW06031MO0JNEA
37 | 3 |R95,R96, R107 RES, 0603 20kQ 5% 1/10W VISHAY, CRCW060320K0JNEA
38 1 |R97 RES, 0603 681kQ 1% 1/10W VISHAY, CRCW0603681KFKEA
39 1 |R99 RES, 0603 3012 1% 1/10W VISHAY, CRCW0603301RFKEA
40 1 |R100 RES, 0603 82.5Q 5% 1/10W VISHAY, CRCW060382R5FKEA
4 1 |R102 RES, 2512 0.01Q 1% 1W VISHAY, WSL2512R0100FEA
42 1 |R103 RES, VARIABLE 5k BOURNS, 3386P-1-502-LF
43 1 |R104 RES, 0603 1k 1% 1/10W VISHAY, CRCW06031K00FKEA
44 1 |R105 RES, 0603 118kQ 1% 1/10W VISHAY, CRCW0603118KFKEA
45 1 |R106 RES, 0603 80.6kQ 1% 1/10W VISHAY, CRCW060380K6FKEA
46 | 2 |R128,R150 RES, 0603 4.99kQ 1% 1/10W VISHAY, CRCW06034K99FKEA
47 | 2 |R144,R155 RES, 0603 15.8kQ 1% 1/10W VISHAY, CRCW060315K8FKEA
48 1 |R153 RES, 0603 3.57kQ 1% 1/10W VISHAY, CRCW06033K57FKEA
49 | 4 |D1,D2, D3, D4 DIODE, SCHOTTKY 30V, 100mA CENTRAL SEMI, CMDSH-3 TR
50 | 4 |D5,D6,D8,D9 LED, 0603 GREEN WURTH ELEKTRONIK, 150060GS75000
51 1 |D7 LED, 0603 RED WURTH ELEKTRONIK, 1500605575000
52 | 2 |D12,D13 DIODE, ULTRA LOW SCHOTTKY NXP SEMI., PMEG2005AEL, 315
RECTIFIER
53 | 4 |[L1,L2,L3,L4 IND, 0.25pH WURTH ELEKTRONIK, 744301025
54 1 |L5 IND, 68pH SUMIDA, CDRH105RNP-680NC
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DEMO MANUAL DC2283A

ITEM | QTY | REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER
55 8 |0Q1,02,Q3, 04, Q5,Q6, Q7,08 XSTR, DUAL CHANNEL OptiMOS INFINEON, BSGO811ND

MOSFET

56 4 1Q9,Q10,Q11, Q28 XSTR, PNP GENERAL PURPOSE DIODES INC., MMST3906-7-F
57 3 1020, Q29, Q30 XSTR, P-CHANNEL DMOS FET DIODES INC., DMP3130L-7
58 4 1021, Q22, Q25, Q26 XSTR, N-CHANNEL DMOS FET FAIRCHILD, 2N7002
59 2 1023, 024 XSTR, MOSFET, N-CHANNEL 40V | VISHAY, SUD50N04-8M8P-4GE3
60 1 | U1 IC, LTC3884 LINEAR TECH., LTC3884IUK#10EE-1PBF-ES
61 1 U2 IC, LTC3884 LINEAR TECH., LTC3884IUK#10EF-1PBF-ES
62 1 U4 IC, SYNCHRONOUS STEP-DOWN | LINEAR TECH., LTC3630EMSE#PBF
CONVERTER
63 1 (U5 IC, LTC69921S6-1 LINEAR TECH., LTC6992IS6-1#PBF
64 1 |U6 IC, SINGLE OP AMP LINEAR TECH., LT1803IS5#PBF
65 1 |U7 IC, 2k EEPROM MICROCHIR, 24LC024-1/ST
Additional Demo Board Circuit Components
1 0 |[CIN17, CIN18, CIN19, CIN20, CIN21, CIN22, CIN23, | CAR 1210 OPTION OPTION
CIN24
G5, C12, C13, C45, C48 CAR 0603 OPTION OPTION
C19 (OPTION) CAP, 0603 1500pF 5% 50V C0G MURATA, GRM1885C1H152JA01D
R5, R16, R17, R24, R25, R26, R27, R28, R31, R32, |RES, 0603 OPTION OPTION
R35, R36, R37, R38, R51, R56, R57, R59, R82, R83,
R84, R87,R110, R111, R112, R115, R118, R119,
R120, R121, R122, R126, R133, R134, R136, R138,
R139, R141, R142, R145, R146, R151, R152, R154
R85, R86, R101 RES, 2512 OPTION OPTION
D10, D11 DIODE, SCHOTTKY 30V, 100mA CENTRAL SEMI, CMDSH-3-TR OPTION
OPTION
7 0 |Q12,Q13,Q14,Q15,Q16,Q17,Q18, Q27 XSTR, POWER MOSFET OPTION OPTION

Hardware: For Demo Board Only

1 24 | E1,E2,E3, E4, E5, E6, E7, E8, E9, E13, E14, E21, E22, | TEST POINT, TURRET, .094" MTG. | MILL MAX, 2501-2-00-80-00-00-07-0
E23, E24, E25, E26, E27, E28, E34, E35, E36, E37, E38 | HOLE

2 JP1, JP2, JP4, JP5 HEADER, SINGLE ROW 3PIN SULLINS, NRPN0O31PAEN-RC

3 J1,J2, 43, J4, J5, J6 STUD, TEST PIN PEM, KFH-032-10

4 12 11,42, 43, 44, J5, J6 (x2) NUT, BRASS 10-32 ANY, #10-32

5 LUG RING, #10 KEYSTONE, 8205

6 WASHER, #10 TIN PLATED BRASS | ANY, #10 EXT BZ TN

7 J10,J11, 412 CONN., BNC PC MOUNT RECEPT. | AMPHENOL CONNEX, 112404

JACK, 50Q, TF-4 POST

8 1 1413 E)F()JNN., HEADER, 2X7, 2mm, R/A | SULLINS, NPPNO72FJFN-RC

9 1 1J14 HEADER, 12PIN 2mm STR DL FCI, 98414-G06-12ULF

10 1 1J15 E}'\%\IN HEADER, 2X7, 2mm, R/A | MOLEX, 87760-1416

11 1 1J16 HEADER, 4PIN 2mm STR DL HIROSE, DF3A-4P-2DSA

12 | 4 |MH1, MH2, MH3, MH4 STANDOFFE SNAP ON KEYSTONE, 8834

13 | 2 |SW1,SwW2 SWITCH, SUBMINIATURE SLIDE C&K, J5202011CAN

14 | 4 |XJP1, XJP2, XJP4, XJP5 SHUNT SAMTEC, 2SN-BK-G

dc2283af

LY N

9



DEMO MANUAL DC2283A

SCHEMATIC DIAGRAM

SVIA 80d Q3SOdX3 FuV 8L - LL

310N

T T

g

v 40 | 133ms | 9102 ‘Zz Aenuer ‘Aepl :a1va INON =308 “S1Vd ADOTONHOZL ¥YANIT HLIM 380 ¥0d Garddns ;
NV ADOTONHO3L ¥V3NM OL ANVLIMNAONd S LINONID SIHL . i 9 -
Z v€8¢¢ 1INOHID OW3d VIN wTHL V%A 0 HU
¥ K 0 0
A ANIY8BEDLT onor | 3zs 100004 % 000094 LLINVA B—AAA—Ko10v4
ond By
T SR B2 o T i
LISNISA D ARA—COIINISA  INAE D AAA——C ONAY
. = LINDHID 19334 ATLNVOLINOIS AVW LNOAYT GAYOR LINONI
JILVWIHOS ITLIL 7 |oNaddy G ONY NOLLALILSENS ININOINOD NOLIOIddy o o .
Auo esn sewoisnd Jog-(enuspyuoy 917 '$30 804 OV JHL NI NOLLY3dO J18VIT3Y ONV ¥3dONd AJIIA +1ISNISA DI—AANA—LH0ISNISA LHL P>—AAA—LOHL =
3 OL ALMIGISNOASTY SHINOLSND FHL SNIVINIY Ll "HIAIMOH
) L0504Ev(809) xed >00._Oz:um._. ‘SNOLLVOLIID3AS Q3rddnS-¥INOLSNO SLIIN LVHL LINONID ovd oed O e
WOD'IBBUI'MMM  006L-ZEP(a0P) Sououd VNOIS30 0L 130443 1538 V 3AVIN SVH A9OTONHOIL HVaNI { unon oLnoA NOILOANNOD NOILYHNOIINOD 3SYH-UNOH ¥O4 NOILJO el
S£056 VO .E_,___s STVAOUddY 391LON ¥3WOLSN) ; sonxa +———— ) oonxa
“prg AYUEDIN 0891 A =
1a009d 1do ged | 1do sew
00009d 0L
Hanve & £ed 1d0o 9ed | 1dO sed
o
ouanvd <& ey _
+eeaan
a3 1do zew | 1do ey
V7eeaan $———( raoo0d
140 w2y = (O oacood 1do ey | 1do lzM
V€600A 1 TEEAAA - €13
-13sNESAK: 140 szd | Ldo sz
aNLi8oose _m‘ +13SNISALK- &8 B |x
m m om 3 P
¥ V"ezaan
Lnvd m m O 940 3sVHd 77
£1Hs 1984 o1nva o300 |
. _ £26-10S
., = 940711NOA
%! -L3SNISA \ z duol H-€TV-906ELENIN
0 Siz HLEHSANOD e 940701N0A o 60
vy oze 3sNaSA 7z
« e 113sv 73
£IHS IMS - -13sNasi
s2010vL i + oo o5 wozz L 7 omasy -
AN $ o +3sNas) £2e-10s
HiSZo 21 = € ssnsL 30 H-ETV-906€LANN
S (P .y T Joo
115008 D Hu
L
dneg—— 4nzg—— dnzz: aneg; Hse et s PR > oHul
9NID | IND | SNID | 8NID £LHS LMS o -
IR n_z:mcomm e ol \i T L4
eLHS 1oL LML [
[T oLl 140 €10 140 210
S,:> Ou U 04 HLI T 20
Juee 1dost 010 Qe
v|PML\O/\/\ z "03SN3SA dm 73 Taw = dr
e . .
oLnon 03SNASAK:  soasnasa LN e Ny
va -03SN3sI ONNY
T Jo— OIS | 1073VHS
= T
suns 0B —) SN g HIV
avo VL 0
eLiy WLE-HSANO 558 zv | N8 vas vas vas
015008 108 108
401y T 4oLy 40001
dnes | s | dnoes [ e oonin oms MNIPBEEOLT  ows ons
sz0L0evvL
ownon O oNmMaI09L n
T = _ oonxa
o wiszo 1 <oz w
01n0A \ i . . § §8 2 .
§ 1HS 0LNOACK: 99 £1HS OMS <& INIA Z £ 8 &% 8 =
c & & N I @
“ounon Crozsnasn - : 7% R L = eotan
b= f .
€148 091 & Frvil e NIA
ozt | oz £ = a
A== AT dnge— = AnE vy | oonlxa
EEEIE o2 o 100NN so80, | (OLH)
an1i80osa nie o = 1o rov | o
1 o ato anosz S anosz S
A Yot 20 2] AvL-AL
NIA - INIA 1"sza0n P A
El e ! X
NIA e
T 10 [ NIA
o Sz aod 2| - 3
17eeaan
a3no¥ddv | 3va NOILd0S3a A3u| oom
AYOLSIH NOISIAZY LA

D I

dc2283af

LY N

3




DEMO MANUAL DC2283A

SCHEMATIC DIAGRAM

T T

p
v 40 z 133Hs | 9102 ‘gz Asenuer ‘Aepsan) E T S1Vd ADOTONHO3L MVINT HLIM 351 ¥O4 G3rddns
(ONY ASOTONHOIL HYINM OL ANY13RAONd SI LINDAID SIHL
z Vve8eZe 11NJdI0 ON3A VIN
A3y ANIY88EDLT onan | 328
e SHONMHONAS 35VHAX10d e
- = P LINQHIY 19344Y ATLNVOIAINOIS AVIN LNOAY GHVOS LINJAID
S R T o
AUO 95 19UICISND 103-{EHUOPLUD; I i
O @5 Jauioisng Joit w u__... 231 A9OTONHOAL $308d| oL ALIIBISNOASI SHIHOLSND 3L SNIVWIY LI HIAIMOH R
v L050-vevigop) :xed {SNOLLYD14I03dS QIrddNS-¥IN0LSNI SLITW IVHL LINOHID =
WO JERU| MMM ¥ NOIS3 OL 180243 1538 ¥ VW SYH AOOTONHIIL VNI g ane
k STVAOUddY
‘PN AYMEION 0E9) JOILON ¥3IWoLsnd . 23
10 ey | 140 sy
10
10 seu | 140 150
o1
Lnva o
- 10 el | 140 zay
w0 N
o Zesdan
1do zs | 140 shy
1dO 1piy o
Zeeqan  ZEWd =
3o Y 100 S | 140 v
+L3SN3SA ) v
M W QM W % ALG'E ESLY [ %) AL'0E 80LY 1
@ 2752aan
1INV m m O 9407 3SVHd 77
- oLnvs 030704 |
T %l | €2€-10S
4071n0A
0 o ; = 01 v
o o L o Lersano ] asnasn os o108 o H-EIV-906ELBNIN
EVEL EVEL AE9 AE9 +L3SN3SA 1z Ho
neexl fegsle o= ooy 3 sy
4noLy + 4nosy LLLNOD ZLLNOD ~L3sNas| oc
#inoo | eiinoo J— o S K—) e S oy |
It .
DU PrERTER) o £2€-108
L L mon Hiszo w1 - 1snst b o o M? 906€LBNIN
8t
SN osnst |
oz | om | 0w | on 115008
4nZz—— dnzz—= anzz: anzz Else ot IHLI ML
PING | SINID | SIND | 9INID cins s
TR TR T e W i T
i VNM/LDL 4dzvllozo
% TR OHLI K WH
£1HS €91 o 440
o o
zam
L 140 e = ~3snasA————] -oasnasn Y| S— e
= £1HS 298 <K— +13sN3sASy———— +osNSA NNy
-03sNEs! onny Iy
ON11809s8 5 1 woz L ® _ -
A o3
Ll P 0 | e
= %l B g v
o o y
oriy seny TLEHSaND 758 7 | V008 vas vas vas
eres oreL oz oz
Az~ ase~le age ) o1s008 108 RS 108
P an001== 40001 ca
| sdned || ained | wines [ adnes [ Coonm anvo ww| oS NIIBIOLT 0w s ks
6o B 20 s
1 —_— J——— v < < = o 1408 140
1176A o E . _ § § 3 s,
: 2 8 § 8 5
£ 1HS 100 .
T Tdo ay = Zesaan
i e1Hs Zms & ey -
5 e 5 £ o
% P 620
5 oo | 1ND [ o ol o ZoonN
%oz:moowm c1Hs 201 & 60ruQ6nhy
50 B ez ozo
2N v aon eeo
NA A | Zseaon Ty
)
Zesaan
TS
5. 1 1 1 v 1 5,

dc2283af

11

LY N



DEMO MANUAL DC2283A

SCHEMATIC DIAGRAM

z T

v 40 ¢ 13Ms |

T
910z ‘gz Aienuer ‘Aepuy  3uva

4
AR

3NON = 3v2S
‘ONY ADOTONHOZL ¥V3NI OL

‘S14Vd ADOIONHOIL HVANIT HLM 35N HO4 Qarddns
1 LINOUID SIHL

Vesez LINOYI0 OWId VN
MNIYSSEDLT onar

LNIWIOVNYIN WILSAS ¥IMOd HLIM ¥ILHIANOD

YONg SNONOYHINAS ISVYHAATOd

OLLVINIHOS ‘31LIL

v

A0 03 JowojSn9 J0F{eRuepyU0d 911

WO0D"JB3U|| MMM

1050-¥Ev(50%) e >oo._oz=owp nq
0064-ZE4(80) :8uoud
mnSmdo.u@E__!

'pAIE ApIeDoN 089}

SAavo1 ¥3aa3ang

*JONVLSISSY 404 ONRIZINIONS SNOLLYOMddY ADOTONHOAL = =
VAN LOVINOD ALITIBVITIN HO JONVNNOSIId

=/ | ‘oNaddy| LnOMD 19344V ALNVOLINOIS AN LNOAVT GNVOS LN9HID
G3INMd ONY NOLLNLLLSENS LNINOJNOD NOLLYOMddY

821100 [ 62LN0D” [ #2LN0D [ ez1n00|  221noo
o0z

‘sa0god|  TVNLOY JHL NI NOLLVA3HO TTGVITHY ONY 3dONd AJRIZA ase 5w
OL ALIIGISNOAS3Y SH3NOLSND 3HL SNIVISY LI ‘NEAIMOH 1d0 1d0
‘SNOLLYHIO3dS GariddnS-¥aWOLSNO SLIIN LVHL LINOUID £ By
STVAOUddy | YOI OLLG:E 53k Y S0VN SYH ASOTONKDaL waN
LNoA  01noA
oo O— 5
o = = ol s
a5 s 0l
= 100 1d0
= 00 to
%L
%L 578 108
g a0 66y
20 =
d31s 1nol it
' 04 T wo
- ar 864 4dos) A
T JBNG-7ONOSANS z
= bE N . Ju00L @ iz
c L T[] w] w] M W i o
n AE9 e £ 757 A5z oz oLy 660
2| 921000 4N00L == 4N00L== 4N00L=—4n0zy Mt dnoLy N AE9 A9 20 €20 SSIE08LLT 9N lﬁ Ags+
lﬁu Iﬁn lﬁ 4NO0L == 4001 1

LLNOA

'L
2| vz1noo

11noA
21 1HS 11NOAD -

T oz
)

4N00L== 4N00}== An00L 400y =m0z

21000 [ 02LN0D [ BLLN0D | 841n00 ™| £41n00 "
0102

0LNOA

ounion
L 14 01NOAY}

0 064 JBINE-PONOSONS.

19512669011 SN

38Ind 1x3

AINO Q¥vO8g OW3A ¥O4 ‘LINOYIO 1S31 AvO1 JINYNAQ

20ALE ng

3SWI0£9£0LT
wn

SVIg AS'S TVNOILLJO

S134SON TYNOILJO

dc2283af

LY AR

12




DEMO MANUAL DC2283A

SCHEMATIC DIAGRAM

I T I T T T
v 40 v 133HS % 9102 ‘22 Em::m—, .>mu_‘_ El 31va 3NON = 3TV0S "SLYVd ADOTONHOIL ¥VANIT HLIM 35N ¥Od 3rddns:
(ONV ASOTONHI3L ¥V3NIT OL ANV.3IHd0¥d SI LINJAID SIHL
z V€822 LINOYI0 OW3d N
A3y ANIY88EDL T onol | 3zis
ANINIOVNVN WILSAS ¥IMOd HLIM ¥3LYIANOD “BONVLSISSY 404 ONRIFANIONT SNOLLYOITddV ADOTONHOAL
MONE SNONOYHONAS ISYHAATOd V3N LOVINOD "ALITISVITIY ¥O JONVNHONID
. = | LINONID 19334V ATLNVOLINDIS AVW LNOAV] GMVOB LINDNID
e mam] | N S S
Ku as Jawojsn Jo4-fepuapyuod 917 | 's3080d
i ] OL ALMIGISNOGS34 SHINOLSND 3HL SNIVNZY LI 43AIMOH
Logovevieoy) xeg ASOTONHOIL ‘SNOILYDLI03dS 0311ddNS-HINOLSND SLIIN LVHL LINJNID
WO JEIUII MMM 0061-2ER(80 ud ' N9IS30 01 140443 1538 ¥ 30V SVH ASOTONHOIL HVaNIT
55096 YD ‘sendiiiy STVAOddY J91L0N ¥3IWOLSND
‘paIg AypegoN 0£9L
"~ d e "~ AGL AGH
o ss1y (a1
vaoouNz _|A, 400094 yaoonz _|A, Kodoood e vzoounz _|A, KLnvd ooz _|A, vy
520 920 220 349 oL ¥ZiY Mol €21y
an g
" o ETRESVEL N "
LEEEE]
[\EENG) © A N3O L o
koo NERO e
1a009d ¥ 000094 ** oo L0ld® 00Id9
L0eLedna Kervaw ooz Zeedan  LI0EIEING Veedan  LI08LEdNG
00z oz v o8y 00z 59 e 620 e
[
Y oekd
EAE ENE EAE ENE EAE =
T—QOawe
13
181720052
140 9el vas33 S vas  ssh v
10833 9 w8 o €
- - WFNAM mﬂ@ 90z 140z T dm33 L am W z
= = NiA oA ov
) 1d0 [ Q. SONXNY 8 T
' eeLy
au04 Au0) Sur (W) ¥3avaH owaa €ir_(4) ¥3avaH owaa 051 8T R n
920 120 Juo0L =
oo oo e e
Lo L M - 2 iy
ano [ = L] ano
o o 0 ano et} i elane 050
REE S REE s azsinn & £ G3Snwn
o [ .no oo . .NO a3 Gasonn
onnY INNY 813534 81353y = velel00 0L
' b s s 108
wms W10 3VHS 10 FHVHS
vas vas vasxnv
ETRERY EIER b 1 1osxny
o i) e
aLnv4 a1nv4 0 L_N3LNO
Ny ' 0°N3LNO
| OldD
se3 143
INNY 1do o 1do m%maij
140 0ziy LR vty L—]ane
vas
dxnv
ONNY! EAe '
0 vty - 1 e
Ny o § 10 @ e
ve3 [EY na axnv
oLnv4
0 ety -
o11nv4 OL NS L syi0s ¢ Svas  ¢—awnEw
823 1do 10 2 ONAS
cely oia
o3| s vza cza
v O O O O @3
Lo sevy ONAS %10 3vHS 08 vas O z T
wnvs a1y 20

z3

7 NDIS3A ¥3WOLSND NI @3AIIN LON ‘AINO @4vOd OW3A YO IHV I9DVd SIHL NO SL1dvd 11V

dc2283af

13

However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
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DEMONSTRATION BOARD IMPORTANT NOTICE
Linear Technology Corporation (LTC) provides the enclosed product(s) under the following AS IS conditions:

This demonstration board (DEMO BOARD) kit being sold or provided by Linear Technology is intended for use for ENGINEERING DEVELOPMENT
OR EVALUATION PURPOSES ONLY and is not provided by LTC for commercial use. As such, the DEMO BOARD herein may not be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including but not limited to product safety
measures typically found in finished commercial goods. As a prototype, this product does not fall within the scope of the European Union
directive on electromagnetic compatibility and therefore may or may not meet the technical requirements of the directive, or other regulations.

If this evaluation kit does not meet the specifications recited in the DEMO BOARD manual the kit may be returned within 30 days from the date
of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY THE SELLER TO BUYER AND IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPOSE. EXCEPT TO THE EXTENT OF THIS INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR
ANY INDIRECT, SPECGIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user releases LTC from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge. Also be aware that the products herein may not be regulatory compliant or
agency certified (FCC, UL, CE, etc.).

No License is granted under any patent right or other intellectual property whatsoever. LTC assumes no liability for applications assistance,
customer product design, software performance, or infringement of patents or any other intellectual property rights of any kind.

LTC currently services a variety of customers for products around the world, and therefore this transaction is not exclusive.

Please read the DEMO BOARD manual prior to handling the product. Persons handling this product must have electronics training and
observe good laboratory practice standards. Common sense is encouraged.

This notice contains important safety information about temperatures and voltages. For further safety concerns, please contacta LTC application
engineer.

Mailing Address:

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation

dc2283af

LT 0316 « PRINTED IN USA

Linear Technology Corporation
1 1630 McCarthy Blvd., Milpitas, CA 95035-7417 ‘ , LJ(!:IF(JQ(B
(408) 432-1900 ® FAX: (408) 434-0507 ® www.linear.com © LINEAR TECHNOLOGY CORPORATION 2016
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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