ANALOG

] ADI Power by Linear

DEVICES DEMO MANUAL DC2859A
LTM8083
3V N To 36V N, 12V oyt ut 1.5A
Buck-Boost uModule Regulator
DESCRIPTION

Demonstration circuit 2859A is a step-up/-down DC/DC
converter with a 3V to 36V input voltage range and a 12V
output capable of 1.5A* from 12 to 36V)y, 0.8A at 6V,
and 0.25A at 3V, featuring the LTM®8083.

Key Features of This Board Include:
® SYNC Input for External Synchronization

® CTRL Input for Adjusting Current Limit Threshold

The LTM8083 data sheet gives complete description of
the device, including operation and application informa-
tion. The data sheet must be read in conjunction with this
demo manual prior to working on or modifying DC2859A.

Design files for this circuit board are available.

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

PGRFOBMHHCG SUITIITIHBV Specifications are at Ty = 25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Input Supply Range 3 36 v
fw Switching Frequency 1 MHz
Vour Output Voltage 12.0 v
lout Maximum Output Current Vin =12V to 36V 15 A
lout Maximum Output Current Viy=16V 0.8 A
Vout (AC) Output Ripple (Across C23/C30) Vin =12V, lgyr = 1.5A 40 mVp_p
n Efficiency Vin =12V, Iyt =1A 91.6 %
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DEMO MANUAL DC2859A

QUICK START PROCEDURE

Demo circuit 2859A is an easy way to evaluate the
performance of the LTM8083. Refer to Figure 1 for
proper measurement equipment setup, and follow the
procedure below.

1.

“on

With power off, connect the input power supply “+
to Viy and “=” to GND. Connect the load from Vqyr
to GND.

. Set voltage of the DC power supply at 6V. Turn on the

power at the input.

Note. Make sure that the input voltage does not
exceed 36V.

. Check for the proper output voltage between Vqyt and

GND (Vour = 12V).

Note. If there is no output, or output voltage value
is out of the spec, temporarily disconnect the load to
make sure that the load is not set too high.

Note. The circuit features frequency foldback to
protect the power switches during a fault or output
current overload.

. Once the proper output voltage at each channel is

established, adjust the load within the operating range
and measure the output voltage regulation, ripple
voltage, efficiency and other parameters.

Note. When measuring the input or output voltage rip-
ple, care must be taken to avoid a long ground lead on
the oscilloscope probe. Measure the input or output
voltage ripple by touching the probe tip directly across
the Vy and GND terminals, Voytt and GND terminals.
See Figure 2 for proper scope probe technique.
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Figure 1. DC2859A Proper Equipment Setup
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Figure 2. Measuring Input or Output Ripple

9% 6
94 — —
o | AT 5
AP ~ =
8 I\ N O
90 HA—NF N
— 88 |— N1 3
Sa6 | >~ =
> o, m
28— A 30
S gy &
& go 2 =
78 [— =
76 et 1
74—
72 = 0
0 02 04 06 08 1 12 14 16
LOAD CURRENT (A)
dc2859a FO3
— Vjy=6V === V=36V
—— V=12V e PD, 12V}
=== V|y=24V

Figure 3. DC2859A Efficiency vs Load Current (12V without EMI Filter, T = 25°C)
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Figure 4. DC2859A Ripple (12Vy, lout = 1.54)
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Figure 5. DC2859A Transient Response (12V)y, lgyt = 0.5A to 1A)
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Figure 6. DG2859A Thermal Performance (6V)y, lgyr1 = 0.8A, Ty = 25°C)
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Figure 7. DC2859A Thermal Performance (12Vyy, lgyr1 = 1.45A, Ty = 25°C)
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Figure 8. DC2859A Thermal Performance (36Vy, lgyr1 = 1.5A, Ty = 25°C)
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Figure 9. Conducted Emissions Scan of the LTM8083.
Producing 12Vgyr at 1.5A, from 12V y. DC2859A Hardware.
fsw = 1MHz. Measured in a 10m Chamber. Peak Detect Method.
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Figure 10. Radiated Emissions Scan of the LTM8083.
Producing 12Vgyt at 1.5A, from 12Vy. DC2859A Hardware.
fsw = 1MHz. Measured in a 10m Chamber. Peak Detect Method
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PARTS LIST

ITEM | QTY |REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1 1 C1 CAPR, 0.1uF, X5R, 10V, 10%, 0402 KEMET, C0402C104K8PAC7867
2 1 C3 CAR, 1puF, X7R, 50V, 10%, 0805 AVX, 08055C105KAT2A
3 1 C4 CAP, 2.2uF, X5R, 25V, 10%, 0603 MURATA, GRM188R61E225KA12D
4 1 C5 CAPR, 0.1uF, X7R, 50V, 10%, 0805 AVX, 08055C104KAT2A
5 1 C6 CAP, 22pF, C0G, 50V, 5%, 0603 AVX, 06035A220JAT2A
6 1 C7 CAP, 22uF, X5R, 25V, 10%, 1210 KEMET, C1210C226K3PACTU
7 1 C8 CAP, 1uF, X7R, 25V, 10%, 0805 AVX, 08053C105KAT2A
8 1 C9 CAP, 0.1pF, X7R, 25V, 10%, 0603 AVX, 06033C104KAT2A
9 2 C11,C12 CAR, 10uF, X7R, 50V, 10%,1206 SAMSUNG, CL31B106KBHNNNE
10 2 FB1, FB2 IND.,1k AT 100MHz, FERRITE BEAD, 25%, 1.5A, 150mq, 0805 | TDK, MPZ2012S102AT000
11 1 L2 IND., 3002 AT 100MHz, FERRITE BEAD, 25%, 0805 WURTH ELEKTRONIK, 742792031
12 1 R8 RES., 40.2k, 1%, 1/10W, 0603, AEC-Q200 NIC, NRCO6F4022TRF
13 1 R9 RES., 0.05Q, 1%, 1/4W, 1206, SENSE VISHAY, WSL1206R0500FEA
14 1 R10 RES., 100k, 1%, 1/10W, 0603 STACKPOLE ELECTRONICS, INC.,
RMCF0603FG100K
15 1 R11 RES., AEC-Q200, 9.09k, 1%, 1/10W, 0603 VISHAY, CRCWO06039K09FKEA
16 1 U1 IC, 36V 1.25A BUCK-BOOST piModule® REGULATOR, ANALOG DEVICES, LTM8083EY#PBF
BGA-49
Additional Demo Board Circuit Components
1 0 C2 CAP, OPTION, 7343
2 0 C10 CAP, OPTION, 0603
3 0 C14-C16 CAR, OPTION, 1210
4 0 R1, R4, R6, R12, R13 | RES., OPTION, 0603
5 4 R2, R3, R5, R7 RES.,00,1/10W,0603 VISHAY, CRCW06030000Z0EA
Hardware
1 8 E1-E5, E7-E9 TEST POINT, TURRET, 0.094", MTG. HOLE MILL-MAX, 2501-2-00-80-00-00-07-0
2 4 MP1-MP4 STANDOFF, NYLON, SNAP-ON, 0.375" KEYSTONE, 8832
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FULL SCHEMATIC

€ I

L I z
I 40 | 133HS _ 0202 ‘91 Jequisldes ‘Aepseupep :31va INON

I
=3WOS| VN ‘3ZIS

ZOAIY V658200-G0. ASSY ¥2d

“S1Y¥Vd "INI S3DIAIA SOTVNY HLIM 3SN ¥O4 d31ddNS
ANV “INI S30IA30 SOTVNY OL A¥V.L3IHdOYd SI LINJYID SIHL

YOAIY V658200-0L2 ) V658200
'NOISIAY ANV "ON JILVWIHOSs | YOAIY V6S820a-00.4 o4 vod ‘ON MYS

HOLYINSIY I INAOWW LSO0E-MONA ‘NIA9E A3EB08NLT
‘OILYWIHOS LINOYIO OW3A :31LIL ‘'ON DI

006T-ZEY-80¥-T :dU0yd wooSojeue'mmm

aa ‘ON3 ddV

S30IA3d

NV ‘$3Q 92d

SE0S6 VD ‘sendin

M5

Aup asn Jswoisn) |y Jo4

“JONVLSISSY YO ONIYIANIONI SNOLLYOI1ddY “INI

$301A30 HOTYNY LOVINOD "ALIIGYIT1IY YO IDNVINYOLYId
LINJYID 12343V ATLNVIIHINDIS AVIN LNOAV G¥VO8 LINJYHID
Q3LNI¥d ONV NOLLNLILSENS LNINOJINOD ‘NOILYIITddY
IVYNLOV IHL NI NOILYYIdO 318VI134 ANY ¥3d0¥d AdI¥3A

OL ALNIGISNOAS3Y S,HIWNOLSND FHL SNIVIATY LI ‘YIAIMOH
‘SNOILYII4123dS G3IddNS-YIWOLSND SLIIW LVHL LINJHID
V NOIS3A OL L¥0443 1538 V IAYN SYH "ONI S3JIAIA DOTYNY

ONILLYY LNOI Y04
IVNNVW OW3a 338 [Z]

€090 FHV SHOLIOVdYD 11V

‘g Ayueowoest A HIMOd BOTYNY SIVAOYddY JDILON ¥3INOLSND %) "€090 FHV SHOLSISIY TV 'L
a314193ds 3SIMYE3IHLO SS3INN ‘3LON
NS T :
%L
%1 i
= 55 OA 1y yE] 140
1do 9
0o QA LIk B QO o
nonsi ) o Nows! 5080 = =
63 sstg——"
= 0 4nL°0 60
T
] [ARSIN L1s1 %
N D0ANI
ONAS = ©02>w
- 0 = v3
= e oo} AA—T
[ 5% OOALNI FaY
0 1do
1do = Y
1d0 29N 07AN
el %1
o o6 INIA
s A3EB08INLT
1 %500 in INIA 1nos
1NOA oy % 0 NGE - A€
NS NIAS QO nins
€d EX
“_E.OF €3
60
= 0
ane = — IH\mo dsl N
83 E
5080
5 ooz, | 14O i LNOA NIA KNI
¢ 919 SO 11NOA NIA |58
& 180264271 500 A3 [anzg 0 2 inon Nin |28
L o>©:o> T MAAATTY 6 1INOA 1 NIA VTR
/3 ZHW00L@SWHO 0og 64 MO BITO e
21
zad
184
aa 02/91/60 NOILONAO¥d v
ad3nodddyv 3lvd NOILdIYOS3d AJd | 003
AHO1SIH NOISIATY
T T 3 T € T 2 I S

Rev. 0

Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is assumed by Analog

Devices for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Specifications
subject to change without notice. No license is granted by implication or otherwise under any patent or patent rights of Analog Devices.
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DEMO MANUAL DC2859A

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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