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DEMO MANUAL DC2519A
LTC3777
High Voltage, High Efficiency 48V/10A
Synchronous Buck-Boost Converter
DESCRIPTION

Demonstration circuit 2519A is a high voltage, high effi-
ciency synchronous buck-boost DG/DC converter with
a 16V to 120V input voltage range. It can supply a 10A
maximum load current with a 48V output. The demo
board features the LTC®3777EFE controller. The constant
frequency current mode architecture allows a phase-lock-
able frequency of up to 600kHz, while an optional output
current feedback loop provides support for applications
such as battery charging. The 150V integrated switching
bias supply is a high efficiency step-down regulator that
draws only 12pA typical DC supply current with a regu-
lated output voltage at no load. With a wide input range,
wide output range and seamless transfers between opera-
tion modes, the LTC3777 is ideal for Industrial, Automo-
tive, Medical, Military and Avionics applications.

The light load operation mode of the converter is deter-
mined with the MODE pin. Use JP2 jumper to select pulse-
skipping mode or forced continuous mode (CCM) opera-
tion. The switching frequency is pre-set at about 200kHz.
The converter can also be externally synchronized to an
external clock through the PLLIN pin (PLLIN terminal on
the board). To shut down the converter, force the RUN pin
below 1.2V (SW1: OFF). The power good output (PGOOD
terminal) is low when the output voltage is outside of the
+10% regulation window.

Design files for this circuit board are available at
http://www.analog.com/DC2519A

All registered trademarks and trademarks are the property of their respective owners.

PGHFOﬁmﬂnCG SUMMHM’ Specifications are at Ty =25°C

PARAMETER CONDITION VALUE
Input Voltage Range 16V to 120V
Output Voltage, Vout Viy =21V 10 120V, lgyt = 0A to 10A 48V £2%
Maximum Output Current, I0UT Vin =21V to 120V, Vgyt = 48V 10A

Default Operating Frequency 200kHz
Typical Efficiency 48V, 48Voyr, 10A 98.7%
Typical Qutput Ripple 48V)y, 48Vqyt, 10A 480mV
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http://www.analog.com/LTC3777?doc=DC2519A_UG-1355.pdf
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DEMO MANUAL DC2519A

QUICK START PROCEDURE

Demonstration circuit 2519A is easy to set up to evaluate
the performance of the LTC3777. Refer to Figure 1 for
the proper measurement equipment setup and follow the
procedure below:

1. With power off, connect the input power supply to V|
(16V to 120V) and GND (input return).

2. Connect the 48V output load between Voyt and GND
(Initial load: no load).

3. Connect the DVMs to the input and the output.

4. Turn on the input power supply and then check for the
proper output voltages. Voyt should be 48V +2%.

5. Once the proper output voltages are established, adjust the
loads within the operating range and observe the output
voltage regulation, ripple voltage and other parameters.

Note: When measuring the output or input voltage
ripple, do not use the long ground lead on the oscil-
loscope 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.

Additional Note: R2, R3, R4 and C10 are needed for
additional/constant output current limit only. If this
average current loop function is not used, short R2
and remove R3, R4 and C10; and then short IAVGSNSP
and IAVGSNSN pins together, and tie them to V5.

Output Current Derating

DC2519A is designed to supply 48V output with a
10A maximum load current. Figure 3 shows the full load
efficiency and loss vs the input voltage. For thermal con-
cern, hot spot temperature is limited below 90°C for input
voltage range between 21V and 120V with 200LFM air-
flow. Figure 4 and Figure 5 show the thermal performance
of DG2519A with 21V, 48Voyt, 10A load current and
120V, 48Voyt, 10A load current, respectively. Further
decreasing the input voltage below 21V with 10A load
current is not recommended. For applications with input
voltage range between 16V and 21V, the output current
derating curve is shown as Figure 6. For input voltage
range between 36V and 72V which is popular in Telecom
Industry, DC2519A can handle the 10A full load current
without any forced airflow. Figure 7, Figure 8 and Figure 9
show the thermal performance at 36Vy, 48V and 72V,
respectively.
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Figure 1. Proper Measurement Equipment Setup
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DEMO MANUAL DC2519A

Q@UICK START PROCEDURE

Besides the thermal performance, another limit factor
for high output power capability is the saturation cur-
rent of the power inductor. To supply 48VoyT, 10A load
current with the input voltage below 21V, 15pH inductor
with P/N 60068 from Payton Planar Magnetics Ltd. is
recommended. Please contact the manufacture for detail
information. Figure 10 shows the thermal performance
at 18V,y, 48Voyr, 10A load current with 400LFM airflow.
For applications with input voltage range between 16V
and 18V, the output current derating curve is shown as
Figure 6.
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Figure 2. Measuring Output Voltage Ripple
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Figure 3. Efficiency and Loss vs Input Voltage (Ioyt = 10A)
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DEMO MANUAL DC2519A

QUICK START PROCEDURE
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Figure 7. DC2519A Thermal Performance at 36Vy, 48Vgyt, 10A Figure 9. DC2519A Thermal Performance at 72V,y, 48Vgyr, 10A
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Figure 10. DC2519A Thermal Performance at 18V, 48Vgyr, 10A

Figure 8. DC2519A Thermal Performance at 48V,y, 48Vgyt, 10A Load Current with 400LFM Airflow
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DEMO MANUAL DC2519A

PARTS LIST

ITEM | QTY |REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER
1 1 CC1 CAP 0603 100pF 10% 50V C0G AVX 06035A101KAT2A
2 1 CC2 CAR 0603 10nF 10% 50V X7R AVX 06035C103KAT2A
3 0 CF1, C64 CAR 0603 OPTION OPTION
4 2 CIN1, CIN2 CAP 10pF 20% 125V ALUN ELEC SUN ELEC. IND. CORP 5HVH10M
5 2 COuT1, COoUT2 CAP 56yF 20% 63V HYB POLYMER UNITED CHEMI-CON HHXAG630ARA560MJAQG
6 3 (59, €62, CSS CAPR 0603 0.1pF 10% 50V X7R AVX 06035C104KAT2A
7 2 C4, C22 CAP 0603 0.22pF 10% 25V X7R AVX 06033C224KAT2A
8 0 (7, C8, €12, C13, C63 CAP 0805 OPTION OPTION
9 9 82,70845123025, (26, C27, C35, G36, | CAP 2220 1pF 10% 250V X7R MURATA GRM55DR72E105KW01L
10 1 G10 CAP 0603 4.7yF 10% 6.3V X5R AVX 06036D475KAT2A
11 1 11 CAP 0603 220pF 5% 100V C0G MURATA GRM1885C2A221JA01D
12 6 C15, C40, C42, C43, C44, C45 CAR 0805 0.1pF 10% 250V X7T TDK CGA4J3X7T2E104K125AE
13 12 G16, C17, C19, G20, C21, C23, CAP 1210 3.3pF 10% 100V X7S AVX 12101C335K4Z2A

28, €29, €30, C31, €32, C53
14 1 C18 CAP 1206 10uF 10% 25V X5R MURATA GRM31CR61E106KA12L
15 1 G24 CAP 0603 1pF 10% 50V X5R TDK C1608X5R1H105K080AB
16 0 C41, C46, C47, C54, C55 CAP 0805 0.1pF 10% 250V X7T OPTION TDK CGA4J3X7T2E104K125AE OPTION
17 1 C56 CAR 0805 10uF 10% 25V X5R MURATA GRM21BR61E106KA73L
18 1 C57 CAP 10pF 20% 200V ELEC NICHICON UUB2D100MNL1GS
19 2 (060, C61 CAP 1210 22uF 10% 25V X5R AVX 12103D226KAT2A
20 2 D4, D7 DIODE, SCHOTTKY 1A 200V POWERDI123 DIODES INC. DFLS1200-7
21 1 D8 DIODE, ZENER 5.1V 350mW SOT23-3 DIODES INV. BZX84C5V1-7-F
22 0 D9 DIODE, OPTION DIODES INC. BAS16-7-F OPTION
23 0 D10 DIODE, SCHOTTKY OPTION SMB OPTION
24 0 D11 DIODE, SCHOTTKY OPTION SMA OPTION
25 0 D12, D13 DIODE, SCHOTTKY OPTION POWERDI5 OPTION
26 4 E1,E2, E3 E7 TURRET MILL-MAX 2308-2-00-80-00-00-07-0
27 10 E4, E5, E6, E8, E9, E10, E11, E12, | TURRET MILL-MAX 2501-2-00-80-00-00-07-0
E13,E14

28 1 JP2 HEADER, 3-PIN, DBL ROW 2mm SAMTEC TMM 103-02-L-D
29 4 J1,42, 43, 44 JACK, BANANA KEYSTONE 575-4
30 1 L1 IND, 15pH WURTH ELECTRONIK 7443641500
31 0 L2 IND, OPTION OPTION
32 1 L3 IND, 220pH 30% SUMIDA CDRH105RNP-221NC
33 4 MH1, MH2, MH3, MH4 STANDOFF, SNAP ON KEYSTONE 8834
34 2 Q2, Q6 XSTR, N-CHANNEL POWER MOSFET INFINEON BSC110N15NS5
35 1 Q3 XSTR, N-CHANNEL POWER MOSFET INFINEON BSC028NO6NS
36 1 Q4 XSTR, N-CHANNEL POWER MOSFET INFINEON BSCO93N15NS5
37 2 @5, Q9 XSTR, N-CHANNEL POWER MOSFET INFINEON BSCO66N06NS
38 0 Q7, Q8 XSTR, N-CHANNEL POWER MOSFET OPTION | OPTION
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DEMO MANUAL DC2519A

PARTS LIST
ITEM | QTY |REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER

39 0 Q11,Q12, Q13, Q14, Q15, Q16, XSTR, AUTOMOTIVE MOSFET OPTION OPTION

Q17,Q18, Q19, Q20, Q21, Q22,

023, 24, 025, 026
40 1 RC RES, 0603 10kQ 5% 0.1W VISHAY CRCW060310K0JNEA
4 1 RFB1 RES, 0805 47.5kQ 1% 0.125W VISHAY CRCW080547K5FKEA
42 2 RFB2, R25 RES, 0603 1.21kQ 1% 0.1W VISHAY CRCW06031K21FKEA
43 11 R1, R11, R16, R17, R23, R33, RES, 0©2 JUMPER VISHAY CRCW06030000Z0EA

R35,R36, R52
44 1 R2 RES, 2512 0.004Q2 1% 1W PANASONIC ERJ-M1WSF4AMOU
45 4 R3, R4, R9, R10 RES, 0603 10022 1% 0.1W VISHAY CRCW0603100RFKEA
46 1 R5 RE, 0805 5.1Q2 5% 0.125W VISHAY CRCW08055R10JNEA
47 0 R6, R12, R15, R34, R40, R41, RES, 0603 OPTION OPTION

R48, R51
48 1 R7 RES, 0603 100k 1% 0.1W VISHAY CRCW0603100KFKEA
49 2 R8, R27, R53 RES, 0603 10Q 5% 0.1W VISHAY CRCW060310R0JNEA
50 2 R13, R14 RES, 0603 1kQ 1% 0.1W VISHAY CRCW06031KO00FKEA
51 2 R18, R19 RES, 2512 0.008€2 1% 2W BOURNS CRE2512-FZ-R0O08E-2
52 1 R20 RES, 2512 0Q2 JUMPER TEPRO RN5326
53 1 R21 RES, 0603 56.2k<2 1% 0.1W VISHAY CRCW060356K2FKEA
54 1 R22 RES, 0805 124kQ 1% 0.125W VISHAY CRCW0805124KFKEA
55 0 R28, R29, R54 RES, 0805 OPTION OPTION
56 1 R31 RES, 0805 3k 1% 0.125W VISHAY CRCW08053K00FKEA
57 1 R32 RES., AEC-Q200, 2MQ,1%, 1/10W, 0603 VISHAY CRCW06032MOOFKEA
58 0 R37, R38 RES, 2512 0.01Q 1% 1W OPTION VISHAY WSL2512R0100FEA OPTION
59 1 R39 RES, 0805 41.2kQ 1% 0.125W VISHAY CRCW080541K2FKEA
60 1 R49 RES, 0603 715kQ 1% 0.1W VISHAY CRCW0603715KFKEA
61 1 R50 RES, 0603 51.1k2 1% 0.1W VISHAY CRCW060351K1FKEA
62 1 SWi1 SWITCH, SUB-MINIATURE SLIDE 300mA 6V | C&K JS202011CQN
63 1 U1 IC, BUCK-BOOST CONVERTER ANALOG DEVICES, INC. LTC3777
64 2 XJP2, XJP3 SHUNT 2mm WURTH ELEKTRONIK 60800213421
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DEMO MANUAL DC2519A

SCHEMATIC DIAGRAM
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Devices for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Specifications
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DEMO MANUAL DC2519A

ESD Caution
‘2 \ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the Evaluation Board), you are agreeing to be bound by the terms and conditions
set forth below (Agreement) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation Board
until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (Customer) and Analog
Devices, Inc. (ADI), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to Customer a free,
limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and agrees that the
Evaluation Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted is expressly made
subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third Party to access the
Evaluation Board. As used herein, the term Third Party includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is NOT sold to Customer; all
rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential
and proprietary information of ADI. Customer may not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of use of the Evaluation Board or
termination of this Agreement, Customer agrees to promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile or reverse engineer chips on
the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited to soldering or any other activity
that affects the material content of the Evaluation Board. Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS Directive. TERMINATION. ADI may
terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD
PROVIDED HEREUNDER IS PROVIDED AS IS AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS,
ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY,
TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE FOR ANY INCIDENTAL,
SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST PROFITS, DELAY
COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE HUNDRED US DOLLARS ($100.00). EXPORT.
Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States federal laws and regulations relating to exports.
GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts (excluding conflict of law rules). Any legal action
regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby submits to the personal jurisdiction and venue of such
courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.
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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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