DESCRIPTION

Demonstration circuit 2180A showcases the LTC®4371
dual negative voltage ideal diode-OR controller and moni-
tor,ina-48V, 50A application. Each channel includes two
paralleled 2mQ (Max) MOSFETs for a total dissipation of

TECHNOLOGY

DEMO MANUAL DC2180A

LTCA4371

Dudl Negutive Voltauge
|[dedul Diode-OR Controller

Design files for this circuit board are available at
hitp://www.linear.com/demo/DC2180A

just 2.5W at full load. Power connections are made by
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PERFORMANCE SUMMARY

Operating Limits

Specifications are at T = 25°C

Operating Voltage Range -32V to -85V

Input A or B to RTN Voltage -100V (BVpgg Limited)
Input A to Input B Voltage +100V (BVpggs Limited)
Maximum DC Load Current 50A

Peak Load Current, 100ms 100A

MOSFET Avalanche Current (lag) 150A

Hardware

Cap Screw Threading Ya-28

Cap Screw Allen Wrench Size 3/16"

Hex Nut Socket Size 716"

Ring Terminal Panduit S4-14R

Ring Terminal Capacity 4 AWG

Recommended Cabling

Kalas Wire and Cable #4 ToughFlex Heavy Duty Welding Cable
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QUICK START PROCEDURE

Overview

DANGER! HIGH VOLTAGE TESTING SHALL BE PER-
FORMED BY QUALIFIED PERSONNEL ONLY. AS A SAFETY
PRECAUTION AT LEAST TWO PEOPLE SHALL BEPRESENT
DURING HIGH VOLTAGE TESTING.

DC2180A showcases the LTC4371 dual negative voltage
ideal diode-OR controller and monitor in a -48V, 50A
application. 2mQ maximum, 100V MOSFETs (M1 to M4)
are used (two per channel) to realize a full load drop of
less than 50mV, and a loss of less than 2.5W.

Board Layout

The board comprises four layers, with planes for -48VA,
-48VB, -48VOUT and RTN. These planes are replicated
on each of the four layers to achieve the lowest possible
resistance, minimize conduction loss and convey heat
away from the power MOSFETs.

There are exposed conductors on the bottom of the
board, and the heads of the cap screws protrude through
the bottom of the board. The underlying surface should
be non-conductive and clear of wire, solder and other
conductive debris.

Current and Voltage Limitations

DC2180A is designed to deliver 50A continuous load
current from any combination of current at the -48VA
and -48VB inputs. If the current is concentrated in one
input, the two MOSFETSs in that channel will dissipate a
total of slightly less than 2.5W. If the current is shared
equally between both inputs the total dissipation falls to
1.25W, since with all four MOSFETs conducting the total
resistance is effectively halved.

The short term current-carrying capability is limited by
the MOSFET rating of 1200A pulsed at 25°C case tem-
perature, gradually giving way to dissipation limitations
for longer surges. Up to 100A load current can be easily
handled for one second. See the MOSFET data sheet for
further information.

The input voltage is limited by the BVpgg rating of the
MOSFETs to 100V. The MOSFETs can be driven into
breakdown within the limits spelled out in their data sheet.

The LTC4371 Vpp supply is regulated by an on-chip shunt
regulator at the VZ pin, and biased by 30k<2 series limiting
resistor, Rz. Dissipationin Rzand R1 (bias resistor for LED
D1) limit the maximum DC operating condition to about
-90V. -85V is suggested as a conservative maximum
DC input voltage, leaving margin for elevated operating
temperatures and brief excursions up to the BVpgg rating
of the MOSFETs.

High Current Connections

Panduit S4-14R lugs are provided for connecting 50A
power supplies and a 50A load. The lugs are designed
for crimping to 4 AWG welding cable. A Thomas & Betts
WT115 or equivalent crimper is suggested for the lugs.
Other crimping methods can result in an inferior, high
resistance and short-lived connection whose power dis-
sipation contributes significantly to board temperature rise.

The importance of properly sized cabling cannot be over-
stated. 4 AWG welding cable exhibits a resistance of 2632
per foot. The cabling in a typical bench setup can easily
total 10", producing a voltage drop exceeding 100mV and
apower loss of more than 6W in the cable alone. Contrast
this with a voltage drop of 50mV and power dissipation
of 2.5W total in the MOSFETs at 50A.
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Toavoid damagetothe circuitboard, do not overtightenthe
lugs. Atorque sufficient to fully compress the split washer
(roughly equivalent to 400 in-oz applied to the 14-28 hex
nut) is sufficient to produce good electrical contact. Ap-
ply DeOxit as necessary to assure clean mating surfaces.
The fasteners are stainless steel and therefore subject to
galling; do not over tighten. A lithium- or molybdenum
disulfide-based thread lubricant is recommended for
repeated assembly and disassembly.

RTN current does not pass through DC2180A. A single
point connection to the RTN terminal of the load is all that
is necessary to deliver bias (<5mA) to the LTC4371 and
FAULTB LED.

FAULTB LED

AgreenLED (D1) extinguishes when AVgp exceeds 200mV,
an indication of an open MOSFET or abnormally high
(>200A) load current.

Basic Test Setup

DANGER! HIGH VOLTAGE TESTING SHALL BE PER-
FORMED BY QUALIFIED PERSONNEL ONLY. AS A SAFETY
PRECAUTION ATLEAST TWO PEOPLE SHALL BEPRESENT
DURING HIGH VOLTAGE TESTING.

Use a Thomas & Betts WT115 crimping tool to crimp the
lugs provided to 4 AWG welding cable. Do not mash or
solder the lugs. Connect two 48V, 50A power supplies
and a load as shown in Figure 1. Connect DC2180A’s RTN
terminal to the load’s RTN through a short hookup wire or
test lead. Apply power and adjust the load for 50A.

The load current will smoothly transition from one supply
to the other, as their output voltages are adjusted up and
down relative to one another. The supplies droop share
over a transition region whose width is proportional to
the equivalent supply resistance.
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——

RTN RTN
—VA —VB 0ATO 50A
DC2180A LOAD
-48VB  -48VOUT  -48VA -48V
| |

s /| AWG CABLE
— HOOK UP WIRE OR TEST LEAD DC2180a FO1
VA, VB: 32V T0 85V SUPPLIES

Figure 1. Test Setup
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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
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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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