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LTC4376

FEATURES

= Reduces Power Dissipation by Replacing a Power
Schottky Diode

Wide Operating Voltage Range: 4V to 40V
Internal 15mQ N-Channel MOSFET

Reverse Input Protection to —40V

Low 9pA Shutdown Current

Low 150pA Operating Current

Smooth Switchover without Oscillation

Available in 16-Pin 5mm x 4mm DFN Package
AEC-Q100 Qualified for Automotive Applications

APPLICATIONS

Automotive Battery Protection
Redundant Power Supplies
Portable Battery Devices
Computer Systems/Servers

/A ldedl Diode with
Reverse Input Protection

DESCRIPTION

The LTC®4376 is a 7A ideal diode that uses an internal
15mQ N-channel MOSFET to replace a Schottky diode
when used in diode-OR and high current diode applica-
tions. The LTC4376 reduces power consumption, heat
dissipation and PC board area.

The LTC4376 controls the forward voltage drop across
the internal MOSFET to ensure smooth current delivery
without oscillation even at light loads. If a power source
fails or is shorted, a fast turn-off minimizes reverse cur-
rent transients. The LTC4376 also easily ORs power
sources to increase total system reliability.

With its low operating voltage, small solution size and the
ability to withstand reverse input voltage, the LTC4376
excels in portable battery applications. A shutdown mode
is available to reduce the quiescent current to 9uA. The
SHDN pin can also control the forward current path when
an external MOSFET is used in series with the internal
MOSFET in a back-to-back configuration.

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

TYPICAL APPLICATION

12V, 7A Ideal Diode
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LTC4376

ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
(Notes 1, 2)
IN, INK, CS, SHDN ... —~40V to 80V L
OUT, OUTK covveeeeeee s -0.3V to 80V L] Ky | 8w
INK=OUTK...ooeeeereeeeee e -45V to 100V o ==l s
G -1V to 80V N == b
IN=OUT (NOtE 3) oo ~45V/ t0 0.3V == | on s
GATE (NOtE 4) ...cocevoreverene Vs — 0.3V to Vg + 10V ! o
Operating Junction Temperature Range ok [ ! ol e
LTCA376C ......ooooeeeeeeeeeeeeeeeeeeeeccceesss 0°C to 70°C oate Fi | = I
LTCAB76 ... -40°Cto85°C | L
LTCA376H ....vvveeoeeeeceeeeeeeeeeeeeeeeeeee ~40°C to 125°C 16.LEAD (St o o) PLASTIC DFN
Storage Temperature Range .................. -65°C to 150°C Tymax = 150°C, 6yp = 43°C/W, 6, = 4.3°C/W
MSL RATING 3
ORDER INFORMATION
TUBE TAPE AND REEL PART MARKING* PACKAGE DESCRIPTION TEMPERATURE RANGE
LTC4376CDHD#PBF LTC4376CDHD#TRPBF | 4376 16-Lead (5mm x 4mm) Plastic DFN 0°C to 70°C
LTC4376|DHD#PBF LTC4376/DHD#TRPBF 4376 16-Lead (5mm x 4mm) Plastic DFN -40°C to 85°C
LTC4376HDHD#PBF LTC4376HDHD#TRPBF | 4376 16-Lead (5mm x 4mm) Plastic DFN -40°C to 125°C
AUTOMOTIVE PRODUCTS**
LTC4376/DHD#WPBF LTC4376IDHD#WTRPBF | 4376 16-Lead (5mm x 4mm) Plastic DFN -40°C to 85°C
LTC4376HDHD#WPBF LTC4376HDHD#WTRPBF | 4376 16-Lead (5mm x 4mm) Plastic DFN -40°C to 125°C

Contact the factory for parts specified with wider operating temperature ranges. *The temperature grade is identified by a label on the shipping container.
Tape and reel specifications. Some packages are available in 500 unit reels through designated sales channels with #TRMPBF suffix.

**\lersions of this part are available with controlled manufacturing to support the quality and reliability requirements of automotive applications. These
models are designated with a #WW suffix. Only the automotive grade products shown are available for use in automotive applications. Contact your
local Analog Devices account representative for specific product ordering information and to obtain the specific Automotive Reliability reports for

these models.
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LTC4376

GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vi = 4V to 40V, Viy = Vi, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vink Operating Supply Range o 4 40 v
Ik INK Pin Current INK =12V ° 150 250 pA
INK = OUTK = 12V, SHDN = 0V ° 9 30 HA
INK = OUTK = 24V, SHDN = 0V ) 15 40 HA
INK = -40V ° -15 -40 pA
loutk OUTK Pin Current INK =12V, In Regulation ) 5 7.5 pA
INK =12V, AVSD = -1V ° 120 220 HA
INK = OUTK = 12V, SHDN = 0V ) 0.8 3 HA
INK = OUTK = 24V, SHDN = 0V ) 0.8 3 HA
OUTK = 12V, INK = SHDN = 0V ° 6 15 pA
Ics CS Pin Current INK =12V, AVgp =1V o 150 200 HA
INK = CS =12V, SHDN = 0V ° 1 4 15 HA
CS =40V e 04 -0.8 -1.5 mA
lout OUT Reverse Leakage Current IN = GATE = 0V, OUT = 40V o 150 pA
AVgaTE Gate Drive (Vgate - Ves) INK =4V, Igate = 0, =1pA [ 45 55 18 \
INK = 8V to 40V, Igare = 0, —1pA ® 10 12 18 v
AVsp(reg) | Source-Drain Regulation Voltage (Vink — Vourk) | 1mA < ljy < 100mA ® 20 30 45 mV
AVSD(FWD) Body Diode Forward Voltage Drop (V|N - VOUT) Iy = 7A, MOSFET Off [ ] 0.55 0.77 1 \
Rps(on) Internal N-Channel MOSFET On Resistance Iy ="7A ) 15 30 mQ
Ias Peak Avalanche Current L =0.1mH (Note 5) 40 A
lgaeup) | Gate Pull-Up Current GATE = INK, AVgp = 0.1V [ ) -10 -17 HA
|GATE(DOWN) Gate Pull-Down Current Fault Condition, AVgare = 5V, AVgp = -1V [ J 70 130 180 mA
Shutdown Mode, AVgate =5V, AVgp=0.7V | @ 0.6 mA
torr Gate Turn-Off Delay Time AVgp = 0.1V to -1V, AVgare < 2V ) 0.3 0.5 us
Vsmon(rH) | SHDN Pin Input Threshold INK = 4V to 40V ° 0.6 1.2 2 v
Vsron(rLt) | SHDN Pin Float Voltage INK = 4V to 40V ® 0.6 1.75 2.5 v
IsHoN SHDN Pin Current SHDN = 0.5V e -05 -3 -5 HA
SHDN = —40V e 04 -0.8 -1.5 mA
I Ak SHDN Leakage Current SHDN = 2.6V ° 1 pA
Ves(H) Reverse CS Threshold for GATE Off GATE = 0V, lgargown) = TmA e -09 -1.8 2.7 v

Note 1: Stresses beyond those listed underAbsolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device

reliability and lifetime.

Note 2: All currents into pins are positive, all voltages are referenced to

Vgg unless otherwise specified.

Note 3: This voltage is set by the MOSFET’s body diode and will safely
exceed 0.3V during start-up for a limited time determined by the body
diode thermal dissipation.

Note 4: An internal clamp limits the GATE pin to a minimum of 10V above
CS or 90V above Vsg. Driving this pin to voltages beyond the clamp may
damage the device.

Note 5: The Iag typical value is based on characterization and is not
production tested.
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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PIN FUNCTIONS

CS: Gate Drive Return. The fast pull-down current is
returned through this pin during a reverse current event.
This pin can be connected to IN or left open.

GATE: Gate Drive Output. The GATE pin pulls high, enhanc-
ing the N-channel MOSFET when the load current creates
more than 30mV of voltage drop across the MOSFET.
When the load current is small, GATE is actively driven
to maintain 30mV across the MOSFET. If reverse current
flows, a fast pull-down circuit quickly connects GATE to
the CS pin within 300ns, turning off the MOSFET. Connect
this pin to the gate of the external MOSFET in a back-to-
back configuration, otherwise leave open.

IN: Source of Internal N-Channel MOSFET. IN is the anode
of the ideal diode.

INK: Voltage Sense and Supply Voltage. The voltage
sensed at this pin is used to control the MOSFET voltage
drop. Connect this pin to IN.

NC: No Connection. Not internally connected.

OUT: The exposed pad is the drain of the internal N-channel
MOSFET. OUT is the cathode of the ideal diode and the
common output when multiple LTC4376s are configured
as an ideal diode-OR.

OUTK: Drain Voltage Sense. The voltage sensed at this
pin is used to control the MOSFET voltage drop. Connect
this pin to OUT.

SHDN: Shutdown Control Input. The LTC4376 can be shut
down to a low current mode by pulling the SHDN pin
below 0.6V. Pulling this pin above 2V turns the part on.
The SHDN pin can be pulled up to 40V or below Vgg by
40V without damage. If the shutdown feature is not used,
connect SHDN to IN.

Vgg: Device Ground.
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LTC4376

OPERATION

The LTC4376 is a single positive voltage ideal diode con-
troller that drives an internal N-channel MOSFET as a
pass transistor to replace a Schottky diode. The IN and
OUT pins form the anode and cathode of the ideal diode,
respectively. The input supply is connected to the IN
pins, while the OUT pin serves as the output. Both the
INK and OUTK pins are connected directly to IN and OUT
respectively.

The GATE amplifier (see Block Diagram) senses across INK
and OUTK and drives the gate of the internal MOSFET to
regulate the forward voltage to 30mV. As the load current
increases, GATE is driven higher until a point is reached
where the internal MOSFET is fully on. Further increases
in load current result in a forward drop of Rps(on)  ILoaD-

If the load current is reduced, the GATE amplifier drives
the MOSFET gate lower to maintain a 30mV drop. If the
input voltage is reduced to a point where a forward drop
of 30mV cannot be supported, the GATE amplifier drives
the MOSFET off.

In the event of a rapid drop in input voltage, such as an
input short-circuit fault or negative-going voltage spike,
reverse current briefly flows through the MOSFET until it
shuts off. This current is provided by any load capacitance
and by other supplies or batteries that feed the output in
diode-OR applications. The FPD COMP (Fast Pull-Down
Comparator) quickly responds to this condition by turning
the MOSFET off in 300ns, thus minimizing the disturbance
to the output bus.

The IN, INK, CS, GATE and SHDN pins are protected
against reverse inputs of up to —40V. The NEGATIVE
COMP detects negative input potentials at the CS pin and
quickly pulls GATE to CS, turning off the MOSFET and
isolating the load from the negative input.

When pulled low, the SHDN pin turns off most of the
internal circuitry, reducing the quiescent current to 9uA
and holding the MOSFET off. The SHDN pin may be either
driven high or pulled up with a resistor of IMQ or less
to enable the LTC4376. In applications where an external
MOSFET is used in series with the internal MOSFET, the
SHDN pin serves as an on/off control for the forward path,
as well as enabling the diode function.

APPLICATIONS INFORMATION

Blocking diodes are commonly placed in series with
supply inputs for the purpose of ORing redundant power
sources and protecting against supply reversal. The
LTC4376 replaces diodes in these applications to reduce
both the voltage drop and power loss associated with a
passive solution.

The LTC4376 has a wide operating range of 4V to 40V
which allows operation during cold crank conditions and
transient conditions. The LTC4376 also protects against
negative inputs to —40V, which can occur when the auto-
motive battery is reversed.

A 12V/7A ideal diode application is shown in Figure 1a.
Ideal diodes, like their non-ideal counterparts, exhibit a
behavior known as reverse recovery. In combination with

parasitic or intentionally introduced inductances, reverse
recovery spikes may be generated by an ideal diode dur-
ing commutation. D1, D2 and R1 protect against these
spikes which might otherwise exceed the LTC4376’s —40V
to 40V survival rating. If reverse input protection is not
needed, Figure 1a can be simplified to Figure 1b. D1 and
Coyt absorb the reverse recovery energy and protect the
LTC4376. Spikes and protection schemes are discussed
in detail in the Input Short-Circuit Faults section.

It is important to note that the SHDN pin, while dis-
abling the LTC4376 and reducing its current consump-
tion to 9uA, does not disconnect the load from the input
since the internal MOSFET’s body diode is ever-present.
Adding an external MOSFET permits use in load switching
applications.
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APPLICATIONS INFORMATION

LTC4376
Vin IN | ! |—1 ouT Jour
12V ¢
os 7A
D1 INK OUTK
7 SMAJ24CA
24V SHDN —L—Cour

T Vss —l— 47nF

4376 FO1a

Figure 1a. 12V/7A Ideal Diode with Reverse Input Protection
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Figure 1b. 12V/7A Ideal Diode without Reverse Input Protection

Shutdown Mode

In shutdown, the LTC4376 pulls GATE low to CS, turning
off the internal MOSFET and reducing its current consump-
tion to 9pA. Shutdown does not interrupt forward current
flow, a path is still present through the internal MOSFET’s
body diode. A second external MOSFET is needed to block
the forward path; see the section Load Switching and
Inrush Control. When enabled, the LTC4376 operates as
an ideal diode. If shutdown is not needed, connect SHDN
to IN. SHDN may be driven with a 3.3V or 5V logic signal
or pulled up with an external resistor to IN. To enable
the part, SHDN must be pulled up to at least 2V. Use
a resistor value that provides more than the SHDN pin
leakage current of 1pA at 2.6V. A value of IMQ or less
is sufficient to turn the part on. To assert SHDN low, the
pull-down must sink at least 5pA plus the current pro-
vided by the external pull-up resistor at 500mV. When a
high impedance pull-up resistor is used, SHDN is subject
to capacitive coupling from nearby clock lines or traces
exhibiting high dV/dt. Bypass SHDN to Vsg with 10nF to
eliminate injection. Figure 2 is the simplest way to control
the shutdown pin. Since the control signal ground is dif-
ferent from the SHDN pin reference, Vgg, there could be
momentary glitches on SHDN during transients. Figure 3

and Figure 4 are alternative solutions that level-shift the
control signal and eliminate glitches.

LTC4376

SHDN
Vss
M1 4376 F02
onJOFF | [ b1 R1
1k
L

Figure 2. SHDN Control

IN

LTC4376

OFF|0N

Vss

4376 FO3

24V

IN

Figure 3. Transistor SHDN Control
SHON LTC4376

0N|0FF
R4
2k
MOC Za Vss

207M
I 4376 F04

Figure 4. Opto-Isolator SHDN Control

Input Short-Circuit Faults

The dynamic behavior of an active, ideal diode entering
reverse bias is most accurately characterized by a delay
followed by a period of reverse recovery. During the delay
phase some reverse current is built up, limited by parasitic
resistances and inductances. During the reverse recovery
phase, energy stored in the parasitic inductances is trans-
ferred to other elements in the circuit. Current slew rates
during reverse recovery may reach 100A/ps or higher.
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APPLICATIONS INFORMATION

High slew rates coupled with parasitic inductances in
series with the input and output paths may cause poten-
tially destructive transients to appear at the IN, CS and
OUT pins of the LTC4376 during reverse recovery. A zero
impedance short-circuit directly across the input and
ground is especially troublesome because it permits the
highest possible reverse current to build up during the
delay phase. When the internal MOSFET finally turns off
to interrupt the reverse current, the LTC4376 IN and CS
pins experience a negative voltage spike while the OUT
pin spikes in the positive direction.

To prevent damage to the LTC4376 under conditions of
input short-circuit, protect the IN, CS and OUT pins as
shown in Figure 5. The IN and CS pins are protected by
clamping to the Vgg pin with a Tranzorb or TVS. For input
voltages 24V and greater, D3 is needed to protect the inter-
nal MOSFET’s gate oxide during input short-circuit condi-
tions. Negative spikes, seen after the MOSFET turns off
during an input short, are clamped by D2, a 24V TVS. D2
allows reverse inputs to 24V while keeping the MOSFET
off and is not required if reverse input protection is not
needed. D1 blocks D2 from conducting during normal
operation. When the input short condition disappears,
the current stored in the source parasitic inductance, Lg,
flows through the body diode of the MOSFET charging
up Croap- If CLoap is small or nonexistent, both the IN/
CS and OUT pins may rise to a level that can damage
the LTC4376. In this case, D1 will need to be a TVS or
TransZorb to limit the voltage difference between the IN/
CS and Vgg pins.

OUT is protected by the MOSFET’s avalanche breakdown.
Nevertheless, the MOSFET could be damaged by exces-
sive current in applications greater than 24V. If the input
is greater than 24V, then a 28V TVS (SMAJ28A) or a snub-
ber can be used to protect the MOSFET and OUT pin. The
snubber allows applications up to 40V (see Figure 13).
Coyt and R1 preserve the fast turn-off time when output
parasitic inductance causes the IN and OUT voltages to
drop quickly.

Paralleling Supplies

Multiple LTC4376s can be used to combine the outputs of
two or more supplies for redundancy or for droop sharing,
as shown in Figure 6. For redundant supplies, the supply
with the highest output voltage sources most or all of the
load current. If this supply’s output is quickly shorted to
ground while delivering load current, the flow of current
temporarily reverses and flows backwards through the
LTC4376’s internal MOSFET. The LTC4376 senses this
reverse current and activates a fast pull-down to quickly
turn off the MOSFET.

If the other, initially lower supply was not delivering any
load current at the time of the fault, the output falls until
the body diode of its ORing internal MOSFET conducts.
Meanwhile, the LTC4376 charges the internal MOSFET
gate with 10pA until the forward drop is reduced to 30mV.
If this supply was sharing load current at the time of the
fault, its associated ORing internal MOSFET was already
driven partially on. In this case, the LTC4376 will simply

D4*
SMAJ28A

Ls Lin
SOURCE PARASITIC  INPUT PARASITIC
INDUCTANCE INDUCTANCE
+

- + -
Yy ——YYY 7_‘ Y Yy ¢ ¢
INPUT l b i BBZ%QQT_
SHORT 1 1N4148 I—I—’
_?_ 12V

>‘|
L Lout
REVERSE LTC4376 OUTPUT PARASITIC
RECOVERY CURRENT 1_"_1 INDUCTANCE
¢ ouT + —
& Hl & NYY\T Vout
CLoAD
L
GATE OUTK—o —
D2 T —L— Cour
SMAJ24A S =T >1.5)F
24V N Vss
<, R1 4376 FO5
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Figure 5. Reverse Recovery Produces Inductive Spikes at the IN, CS and OUT Pins. The Polarity of
Step Recovery Is Shown Across Parasitic Inductances
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APPLICATIONS INFORMATION
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Figure 6. Redundant Power Supplies

drive the internal MOSFET gate harder in an effort to main-
tain a drop of 30mV.

Droop sharing can be accomplished if both power supply
output voltages and output impedances are nearly equal.
The 30mV regulation technique ensures smooth load shar-
ing between outputs without oscillation. The degree of shar-
ing is a function of internal MOSFET Rpg(on), the output
impedance of the supplies and their initial output voltages.

Load Switching and Inrush Control

By adding an external MOSFET as shown in Figure 7,
the LTC4376 can be used to control power flow in the
forward direction while retaining ideal diode behavior in

the reverse direction. The body diodes of both the exter-
nal and internal MOSFETSs prohibit current flow when the
MOSFETs are off. The internal MOSFET serves as the ideal
diode, while the external MOSFET, M1, acts as a switch
to control forward power flow. On/Off control is provided
by the SHDN pin, and C1 and R3 may be added if inrush
control is desired.

When SHDN is driven high and provided Vi > Vout +30mV,
GATE sources 10pA and gradually charges C1, pulling up
both MOSFET gates. The external MOSFET operates as
source follower and

1 0|JA b CLOAD

lINRUSH = o

ViN
28V

M1
PSMN005-758

D1

SMAJ40A
40V

D2
SMAJ24A

24V

C1

nF R3
10

Ak

LTC4376

- IN—%FL | . Vom
1 03 - 1 4 co
Ro DDZ9699T oUTK I
10Q 12V -
Kk | GATE
M - 1 Cour
INK 1.5pF
ON|OFF —] SHDN Vss
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Figure 7. 28V Load Switch and Ideal Diode with Reverse Input Protection
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APPLICATIONS INFORMATION

If Vi < Voyt + 30mV, the LTC4376 will be activated but
holds both the MOSFETSs off until the input exceeds the
output by 30mV. In this way, normal diode behavior of
the circuit is preserved, but with soft starting when the
diode turns on.

When SHDN is pulled low, GATE pulls both the MOSFET
gates down quickly to CS turning off both forward and
reverse paths, and the input current is reduced to 9pA.

While C1 and R3 may be omitted if soft starting is not
needed, R2 is necessary to prevent MOSFET parasitic
oscillations and must be placed close to the external
MOSFET, M1.

Layout Considerations

The following advice should be considered when laying
out a printed circuit board for the LTC4376: The INK and

OUTK pins should be connected as close as possible to
the IN and OUT pins respectively for good accuracy. The
PCB traces associated with the power path through the
MOSFET should have low resistance. Keep the traces
to the IN and OUT wide and short to minimize resistive
losses. To ensure a low resistance contact, solder the
device’s OUT pin to the board using a reflow process. The
wide OUT trace also acts as a heat sink to remove the heat
from the device at high current load. Place Cqyt, surge
suppressors and necessary transient protection compo-
nents close to the LTC4376 using short lead lengths. See
Figure 8 for the recommended layout. The temperature
rise of the recommended layout with 7A is 50°C.

Figure 9 through Figure 16 show typical applications of
the LTC4376.

Vi

Vour

4376 FO8

Figure 8. Recommended Layout for DFN Package
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Figure 9. 1.2V Diode-OR
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Figure 10. Lossless Solar Panel Isolation
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APPLICATIONS INFORMATION
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Figure 11. 12V Load Switch and Ideal Diode with Reverse Input Protection
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Figure 12. 12V Load Switch and Ideal Diode with Precise Undervoltage Lockout
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APPLICATIONS INFORMATION
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Figure 13. 24V/7A Ideal Diode with Reverse Input Protection to Vyy < Vgyt — 40V
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Figure 14. 24V Load Switch without Ideal Diode Function
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APPLICATIONS INFORMATION
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Figure 15. Diode-OR with Selectable Power Supply Feeds and Reverse Input Protection
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Figure 16. Overvoltage Protector and Ideal Diode Blocks Reverse Input Voltage
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PACKAGE DESCRIPTION

DHD Package

16-Lead Plastic DFN (5mm x 4mm)
(Reference LTC DWG # 05-08-1707 Rev A)

'

e I g O o | I_Ill_l o
IJIJIJIJ;IJIJIJIJi 0.70 £0.05
4.50 £0.05 | ¢
310 0.05 \
2.44 £0.05 |
(2 SIDES) ’*”*’*’T’*’*”*’
|
\ |
T PACKAGE
[ |_| [ m\m = OUTLINE
e
‘ <—0.25 +0.05
—> <—0.50 BSC
4.34 £0.05
(2 SIDES)
RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS
‘ 5.00 +0.10 ‘ R= ONE 0.40 £0.10
(2 SIDES) o | W 1 ¢
| UUUUUUWU
i 1 !
,777777%777777 | 400010 244x010 | o ]
(2SIDES) (2 SIDES)
| !
PIN 1 ! ‘ 4t PIN 1
ToPMARK [*(O) ‘ NOTCH
(SEE NOTE 6) | NON0( \ﬂﬂﬂﬂ
I 8 | ‘ (DHD16) DFN REV A 1113
0.200 REF 0.75 +0.05 T | =<—0.25 +0 05
—>|  |<—050BSC
l -~ 434010 ———>
LA . ¥ (2 SIDES)
e e e e e e e e ¥ Y 99 _ 05
A ] BOTTOM VIEW—EXPOSED PAD

NOTE:

1. DRAWING PROPOSED TO BE MADE VARIATION OF VERSION (WJGD-2) IN JEDEC

PACKAGE OUTLINE MO-229
2. DRAWING NOT TO SCALE
3. ALL DIMENSIONS ARE IN MILLIMETERS

4. DIMENSIONS OF EXPOSED PAD ON BOTTOM OF PACKAGE DO NOT INCLUDE
MOLD FLASH. MOLD FLASH, IF PRESENT, SHALL NOT EXCEED 0.15mm ON ANY SIDE

5. EXPOSED PAD SHALL BE SOLDER PLATED
6. SHADED AREA IS ONLY A REFERENCE FOR PIN 1 LOCATION ON THE
TOP AND BOTTOM OF PACKAGE
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Input Diode for Supply Hold-Up on Plug-In Card
PLUG-IN
BACKPLANE CARD LTC4376
N I_N_l ouT LTC4260
24V —f— * ? 9 * ¢ HOT SWAP Vourt
l L cs 1yl CONTROLLER
DDZ9699T T
il GAlE OUTK
INK ! ol I
SHDN Vss 1.50F —~ CHoLbuP
—— SMAJ40A
A v
Sk
[ e— i GND
PART
NUMBER | DESCRIPTION COMMENTS
LT4256-1 | High Voltage Hot Swap Controllers Active Current Limiting, 10.8V to 80V Operation, Latch-Off/Auto-Retry
LTC4260 | High Voltage Hot Swap Controller with [2C Compatible Monitoring | With 12C and ADC, Supplies from 8.5V to 80V
LTC4281 | Hot Swap Controller with 12C Compatible Monitoring With [2C and ADC, Supplies from 2.9V to 33V
LTC4352 | Low Voltage Ideal Diode Controller Controls N-Channel MOSFET, OV to 18V Operation
LTC4353 | Dual Low Voltage Ideal Diode Controller Controls Two N-Channel MOSFETs, OV to 18V Operation
LTC4355 | High Voltage Ideal Diode-OR and Monitor Controls Two N-Channel MOSFETs, 0.4ps Turn-Off, 80V Operation
LTC4357 | High Voltage Ideal Diode Controller Controls Single N-Channel MOSFET, 0.5ps Turn-0ff, 80V Operation
LTC4358 |5A Ideal Diode Internal N-Channel MOSFET, 9V to 26.5V Operation
LTC4359 | Ideal Diode Controller with Reverse Input Protection Controls N-Channel MOSFET, 4V to 80V Operation, —40V Reverse Input
L T4363 High Voltage Surge Stopper with Current Limit Stops High Voltage Surges, 4V to 80V, -60V Reverse Input Operation
LTC4364 | Surge Stopper with Ideal Diode 4V to 80V Operation, -40V Reverse Input, —20V Reverse Output
LTC4371 | Dual Negative Voltage Ideal Diode-OR Controller and Monitor Controls Two MOSFETs, 220ns Turn-0ff, Withstands > 300V Transients
LTC4411 | 2.6A Ideal Diode Internal N-Channel MOSFET, 2.6V to 5.5V Operation
LTC4415 | 4A Dual Ideal Diode Internal P-Channel MOSFET, 1.7V to 5.5V Operation
LTC4413 |2.6A Dual Ideal Diode Internal P-Channel MOSFET, 2.5V to 5.5V Operation

Rev. A

18

08/19

ANALOG www.analog.com

DEVICES © ANALOG DEVICES, INC. 2018-2019


https://www.analog.com/LTC4376?doc=LTC4376.pdf
https://www.analog.com
https://www.analog.com
https://www.analog.com/LT4256-1?doc=LTC4376.pdf
https://www.analog.com/LTC4260?doc=LTC4376.pdf
https://www.analog.com/LTC4281?doc=LTC4376.pdf
https://www.analog.com/LTC4352?doc=LTC4376.pdf
https://www.analog.com/LTC4353?doc=LTC4376.pdf
https://www.analog.com/LTC4355?doc=LTC4376.pdf
https://www.analog.com/LTC4357?doc=LTC4376.pdf
https://www.analog.com/LTC4358?doc=LTC4376.pdf
https://www.analog.com/LTC4359?doc=LTC4376.pdf
https://www.analog.com/LT4363?doc=LTC4376.pdf
https://www.analog.com/LTC4364?doc=LTC4376.pdf
https://www.analog.com/LTC4371?doc=LTC4376.pdf
https://www.analog.com/LTC4411?doc=LTC4376.pdf
https://www.analog.com/LTC4415?doc=LTC4376.pdf
https://www.analog.com/LTC4413?doc=LTC4376.pdf

OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




