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DESCRIPTION

Demonstration circuit 2866A features the LTC®4421 Dual
Supply High Power Prioritized Powerpath™ Controller in
a 12V/24V, 10A application. The LTC4421 incorporates
strong gate drivers to switch large external N-channel
MOSFETs and fast switchover circuitry to minimize Voyt
droop while preventing reverse and cross conduction
currents, making it an ideal solution for high reliability
systems, battery back up systems, and servers. DC2866A
arbitrates between two input supply rails, selecting the
highest priority, valid supply to power the load. By defi-
nition, the supply connected to V1 is the higher priority
supply, although it can be changed dynamically. External
resistive dividers set the undervoltage and overvoltage
thresholds that bound the valid voltage window. External
sense resistors set the limit on maximum current that can

flow to the load. Two or more DC2866As can be cascaded
to provide switchover between more than two rails.

Design files for this circuit board are available.

Overview

The LTC4421 controls two sets of external back-to-back
N-channel MOSFETSs to connect the proper rail to the load.
Precision comparators are used to monitor each of the
two input rails for both UV and OV conditions. The high-
est priority supply whose voltage is within its respective
0V/UV window for time tya.p Set by the QUAL pin is
considered valid and connected to the load. A low signal
on VALID1 and VALID?2 pins indicates that the voltage on
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V1 and V2 is within their valid voltage range, respectively.
A low signal on CH1 or CH2 indicates whether Vqyr is
getting powered by V1 or V2. A low signal on FAULT1 or
FAULT?2 pins indicates if V1 or V2 is in current limit.

The LTC4421 is a low voltage high current power path pri-
oritizer that has a 2.7V to 36V operating range and abso-
lute maximum voltage rating of 60V on V1 and V2 pins.
This device has a 25mV current limit voltage threshold.

DC2866A is designed to operate from inputs 12V and
24V applied to V1 and V2 respectively. V1 is the highest
priority supply and V2 is the lower priority supply. A sense
resistor of 1.5mOhm in each power path channel sets the
power path current limit to 16A.

LEDs are included to provide visual information about
the operating status. LEDs are powered from the higher
of V1 or V2.

PEBFOﬂmm'ICE Summﬂﬂ\' Specifications are at T = 25°C
PARAMETER CONDITIONS MIN TYP MAX
V1 Valid Operating Voltage 9V 12V 18V
V2 Valid Operating Voltage 9V 24V 36V
V1, V2 Absolute Maximum Voltage 40V
VA1, V2 Output Current 10A
Input Voltage Qualification Time JP2 at QUAL TIME 8ms
JP2 at FAST MODE 3.5us

Voltage and Current Capability

The voltage capability of DC2866A is clearly stated on
the top side silk screen and on the schematic. The demo
circuit is populated for 12V/10A operation on V1 power
supply power path and 24V/10A operation on V2 power
supply power path. Operating voltage range of channel 1
and channel 2 is clearly stated on the top side silk screen.
Operating voltage range for any channel can be easily
changed by changing the R11-R13, R17-R19 resistors for
the power supply connected to V1 and R14-R16, R20-R22
resistors for the power supply connected to V2. Current
limit of V1 input and V2 input can be adjusted by changing
the RS1 and RS2 resistors respectively.

Overcurrent

LTC4421 monitors the channel current using the voltage
difference between SENSE and OUT pin. The current limit
amplifier and gate driver work together to limit the cur-

rent in the load by regulating the voltage of the external
MOSFET in an active control loop. The SENSE to OUT
voltage is regulated to 25mV.

DC2866A is populated for a maximum load current of
10A. If the load current in any channel exceeds 16A, the
current sense amplifier regulates the gate drive to keep
the current at 16A. It also starts the current limit fault
timer which is set by a capacitor on TMR pin. DC2866A is
populated for a current limit fault timer of 8ms on channel
1 and 1.8ms on channel 2. When a channel is in current
limit, its FAULT LED turns on indicating that the channel
isin current limit. If a channel stays in current limit longer
than the current limit fault timer, LTC4421 disconnects
that channel. If jumper JP3 is installed at RETRY posi-
tion, LTC4421 will go through a cool down period which
is 1024 times longer than the time out period. It will then
attempt to reconnect the channel up to 6 additional times
after the fault event.
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PERFORMANCE SUMMARY

Shutdown

LTC4421 has one common control pin: SHDN. Pulling
this pin below 1V turns off all the external back-to-back
N-channel MOSFETs. When SHDN is pulled low, the qui-

escent current of the device drops to 6pA. When this pin
is driven above 1V, the highest priority valid and enabled
channel is connected to the load. All these actions reset
the QUAL timer.

EXTERNAL CONNECTIONS

V1 (1 Turret, 1 Banana Jack): 12V Primary Supply Input;
This supply is the higher priority supply. Do not exceed
40V.

V2 (1 Turret, 1 Banana Jack): 24V Secondary Supply
Input; This supply is the lower priority supply. Do not
exceed 40V.

OUT (1 Turret, 1 Banana Jack): Output voltage connec-
tion of the LTC4421 circuit. Valid higher priority supply
voltage will show up here. A maximum of 10A current can
be drawn from here.

GND (5 Turrets, 3 Banana Jacks): These connections are
made directly to ground plane.

INTVCC (1 Turret): Internal Low Voltage Supply Decoupling
Output. An LTC4421 internal LDO generates a 4V rail to
power the pull ups on various pins.

DISABLE1, CH1, VALID1, FAULT1, FAULT2, VALID2,
CH2, DISABLE2, SHDN, QUAL, RETRY (1 Turret each):
Pulled up with 100kOhm to INTVCC.

CASIN (1 Turret): Digital Input for Cascading. Connect
to the CASOUT turret of another high priority DC2866A
when cascading.

CASOUT (1 Turret): Digital Output for Cascading. Connect
to the CASIN turret of another low priority DC2866A when
cascading.

EXTVCC (1 Turret): External High Priority Supply Input.
Connect a supply greater than 2.45V to power the chip
from this turret. If V1 and V2 goes below 2.7V, LTC4421
will be powered by EXTVCC.

CPO (1 Turret): Charge Pump Output. This is the output
of the charge pump which is used to provide overdrive
to the GATE pins.

JUMPERS

JP1, DIS1: Disables channel 1. When JP1 is installed at
DIS1, channel 1 will not be able to power the output load
even if it is within the valid voltage window. Keep this
jumper installed at EN1 to allow channel 1 to power the
output load.

JP2, QUAL: Controls the qualification time for channel
validity. When JP2 is installed at QUAL TIME, validation
time for a channel is 8ms. When JP2 is installed at FAST
MODE, validation time for a channel is 3.5ps.

JP3, RETRY: When JP3 is installed at RETRY, after an
overcurrent fault event, LTC4421 attempts to reconnect
the input to the output up to 6 additional times, waiting

for a cool down period between each reconnection. When
JP3 is installed at NO RETRY, after an overcurrent fault
event, LTC4421 does not attempt to reconnect the input
to the output.

JP4, SHDN: When installed at NSHDN, LTC4421 works
normally. When installed at SHDN, LTC4421 goes into a
low current shutdown mode and switches off the external
MOSFETs.

JP5, DIS2: Disables channel 2. When JP5 is installed at
DIS2, channel 2 will not be able to power the output load
even if it is within the valid voltage window. Keep this
jumper installed at EN2 to allow channel 2 to power the
output load.
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LEDS

D3, OUT: Indicates that the output is powered.

D11, CASOUT: Indicates that the cascaded lower priority
power supplies are not yet enabled to power the load.

D12, FAULT1: Indicates if channel 1 is in an overcurrent
event orinacool down cycle following an overcurrent event.

D13, VALID1: Indicates if channel 1 is within its valid
voltage window.

D14, CH1: Indicates that power is being taken from V1.
D15, CH2: Indicates that power is being taken from V2.

D16, VALID2: Indicates if channel 2 is within its valid
voltage window.

D17, FAULT2: Indicates if channel 2 is in an overcurrent
event orina cool down cycle following an overcurrent event.

Q@UICK START PROCEDURE

Demonstration circuit 2866A is easy to set up to evaluate
the performance of the LTC4421. Refer to Figure 1 for
proper measurement equipment set up and follow the
procedure below.

1. Set the jumpers as below to disable LTC4421:

JUMPER POSITION
JP1 DIST

JP2 QUAL TIME
JP3 RETRY

JP4 SHDN

JP5 DIS2

2. With all power off, connectinput 1 and 2 (+V1 and +V2)
power supplies capable of at least 16A each, the load, and
meter as shown in Figure 1.

3. Set the system loads to OA and input supplies to 0V,
0A current limit.

4. Turn on the supplies, setting their current limit above
10A. Adjust the voltage V1 = 12V and V2 = 24V. These
voltages can be adjusted to a desired value within the valid
window of the supply. Following are the OV/UV levels for
the power supplies.

Parameter Vi V2
Undervoltage 9V 9V
Overvoltage 18V 36V

5. Change the position of the JP4 jumper from SHDN to
NSHDN. This will bring LTC4421 out of shutdown. Doing
so0, VALID1, VALID2, and CASOUT LEDs will light up.

6. Change the position of JP5 jumper from DIS2 to EN2.
Doing so, GH2 LED will light up indicating that the load is
being provided by V2.

7. Increase the load current beyond 16A. Once load cur-
rent crosses 16A, GH2 will hit current limit which will
disconnect CH2 from the output and light up FAULT2 LED.
This demonstrates the current limit feature of LTC4421
for V2 supply

8. Lower the load current below 10A. FAULT2 LED will turn
off. V2 will reconnect to the output and CH2 LED will turn on

9. Change the position of the JP1 jumper from DIS1 to
EN1. This will enable channel 1. Since channel 1 is the
highest priority channel, even though V2 is at much higher
voltage level than V1, V1 will start to provide the current
to the output load. Output voltage will drop from V2 to
V1. CH1 LED will light up and CH2 LED will go off. This
demonstrates the prioritizer feature of LTC4421.

10. Increase the load current beyond 16A. Once load
current crosses 16A, CH1 will hit current limit which will
disconnect CH1 from the output and light up FAULT1 LED.
This demonstrates the current limit feature of LTC4421
for V1 supply.
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Figure 1. Proper Measurement Equipment Setup
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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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