TECHNOLOGY

| t ’\D LTC4355

Positive High Voltayge

ldedl Diode-OR with Input Supply

FEATURES

Replaces Power Schottky Diodes

Controls N-Channel MOSFETs

0.5ps Turn-Off Time Limits Peak Fault Current
Wide Operating Voltage Range: 9V to 80V
Smooth Switchover without Oscillation

No Reverse DC Current

Monitors V|y, Fuse, and MOSFET Diode
Available in 14-Lead (4mm x 3mm) DFN,
16-Lead MS and SO Packages

APPLICATIONS

High Availability Systems

AdvancedTCA® (ATCA) Systems

+48V and —48V Distributed Power Systems
Telecom Infrastructure

L7, LT LTC and LTM are registered trademarks of Linear Technology Corporation.
All other trademarks are the property of their respective owners.

and Fuse Monitors
DESCRIPTION

The LTC®4355isapositive voltage ideal diode-OR control-
ler that drives two external N-channel MOSFETs. Forming
the diode-OR with N-channel MOSFETs instead of Schottky
diodes reduces power consumption, heat dissipation and
PC board area.

With the LTC4355, power sources can easily be ORed
together to increase total system reliability. The LTC4355
can diode-OR two positive supplies or the return paths of
two negative supplies, such as in a —48V system.

In the forward direction the LTC4355 controls the volt-
age drop across the MOSFET to ensure smooth current
transfer from one path to the other without oscillation. If
a power source fails or is shorted, fast turnoff minimizes
reverse current transients.

Power fault detection indicates if the input supplies are
not in regulation, the inline fuses are blown, or the volt-
ages across the MOSFETs are greater than the fault
threshold.

TYPICAL APPLICATION

+48V Diode-OR
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LTC4355

ABSOLUTE MAXIMUM RATINGS (notes 1, 2)

Supply Voltages Operating Temperature Range
INT, IN2 oo -1V to 100V LTC43550 ... 0°Cto 70°C
OUT e -0.3Vto 100V LTCA3551......oeceeeeeeeeee e -40°C to 85°C
Input Voltages Storage Temperature Range................... —-65°C to 150°C
MONT, MON2, SET ..o -0.3Vto 7V  Lead Temperature (Soldering, 10 sec)
Output Voltages MS, SO Packages .........cccoevvvverererriieicreeinnns 300°C
GATE1 (Note 3)....cccevvennees Viny = 0.2Vto Viyg + 13V
GATE2 (Note 3) ..vvvvvrr... Vi = 0.2V to Vo + 13V
PWRFLT1, PWRFLT2, VDSFLT,
FUSEFLT, FUSEFLT2.....coveeer -0.3Vto 8V
PIN CONFIGURATION
TOP VIEW TOP VIEW
_________ INT [1] 16] MON1
INtTE ,[ l L14f MONT TOP VIEW GATET [2] [15] PWRFLTT
GATET | 21 | | 113] PWRFLTT Nt 10 116 MON{
nfn| | lofewm | emiy peammo | eBf o EoE
GATE2 |41 15 | (7] FUSEFLT2 ouT 400 113 FUSEFLT out [4] 13] FUSEFLT2
e 57 | | (10| PWRFLT2 GAT'\E‘g SE gﬁ %EE‘-T? Ne 5] [12] PWRFLTZ
VDSFLT [ 6 | I g monz = 510 SET GATE2 [6 | [11] MON2
o A VDSFT 8 39 GND ne [7] o] ser
MS PACKAGE
DE14 PACKAGE 16-LEAD PLASTIC MSOP ne [8] 9] GND
14-LETAD (4m1n; x gmm) P4L3A§\|Nc DFN Tomax = 125°C, 0,0 = 125°C/AW S PACKAGE
EXPOSED PAD (PIN 15) PgB GI?IJ[;\EONNECTION OPTIONAL 16-LEAD PLASTIC S0
Tymax = 125°C, 6yp = 75°C/W

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING* PACKAGE DESCRIPTION TEMPERATURE RANGE
LTC4355CDE#PBF LTC4355CDE#TRPBF 4355 14-Lead (4mm x 3mm) Plastic DFN 0°Cto 70°C
LTC4355IDE#PBF LTC4355IDE#TRPBF 4355 14-Lead (4mm x 3mm) Plastic DFN -40°C to 85°C
LTC4355CS#PBF LTC4355CS#TRPBF LTC4355CS 16-Lead Plastic SO 0°C to 70°C
LTC43551S#PBF LTC43551S#TRPBF LTC43551S 16-Lead Plastic SO -40°C to 85°C
LTC4355CMS#PBF LTC4355CMS#TRPBF 4355 16-Lead Plastic MSOP 0°Cto 70°C
LTC4355IMS#PBF LTC4355IMS#TRPBF 4355 16-Lead Plastic MSOP -40°C to 85°C

Consult LTC Marketing for parts specified with wider operating temperature ranges. *Temperature grades are identified by a label on the shipping container.
Consult LTC Marketing for information on non-standard lead based finish parts.

For more information on lead free part marking, go to: http://www.linear.com/leadfree/
For more information on tape and reel specifications, go to: http://www.linear.com/tapeandreel/
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LTCA4355

GLGCTRKHL CHﬂﬂﬂCTGﬁISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. 9V < Vgy1 < 80V, unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vourt Operating Supply Range ) 9 80 Y
lout Supply Current () 2 3 mA
Iinx INX Pin Input Current GATE High ° 0.5 0.6 1.2 mA
AVGATEX External N-Channel Gate Drive Vour = 20V to 80V o 10 14 18 V
(Vgatex = Vinx) Vout =9V to 20V ° 45 6 18 v
| GATEX(UP) External N-Channel Gate Pull-Up Current VeaTex = Vings o -14 -20 -26 HA
Ving = Vout = 100mV
|GATEX(DN) External N-Channel Gate Pulldown in Fault | Gate Drive Off, VgaTex = Vink +5V ° 1 2 A
Condition
torr Gate Turn-Off Time Ving = Vout = 55mV [ -1V o 0.3 0.4 Hs
Voarex— Vink< 1V
Vmonx(TH) MONX Pin Threshold Voltage Vmonx Rising ® | 1209 1227 1.245 v
VMONX(HYST) MONX Pin Hysteresis Voltage o 10 30 45 mV
|MONX(IN) MONX Pin Input Current Vmonx = 1.23V [ ) 0 +1 HA
Vin(TH) INx Pin Threshold Voltage Vinx Rising ) 3 3.5 4 v
Vinx(HvsT) INx Pin Hysteresis Voltage ° 25 75 150 mV
AVsp Source-Drain Regulation Voltage VgaTex = Ving = 2.5V ) 10 25 55 mV
(Vinx—Vour)
AVsp(rm) Short-Gircuit Fault Voltage SET =0V ° 0.2 0.25 0.3 v
(Vinx = Vour) Rising SET = 100kQ ® 04 0.5 0.6 v
SET = Hi-Z ° 1.3 15 1.6 v
AVsp(rimyHysT) | Short-Gircuit Fault Hysteresis Voltage 30 mV
Ver PWRFLTx, FUSEFLTX, VDSFLT Pins IPWRFTTx |FUSERTT% IVOSELT = SMA ® 100 200 mV
Output Low
IF PWRFLTx, FUSEFLTX, VDSFLT Pins \/FWRETT%, VFUSERTTY VVOSET = 9V ® 0 +1 HA
Leakage Current
RseT(y) SET Resistance Range for AVsp(r.1) = 0.25V ® 0 5 kQ
RseT(m) SET Resistance Range for AVsp(p.r) = 0.5V o 50 150 kQ
RseT(H) SET Resistance Range for AVsp(f.r) = 1.5V ) 1 MQ

Note 1: Stresses beyond those listed under Absolute 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
GND unless otherwise specified.

Note 3: The GATEx pins are internally limited to a minimum of 13V above
INx. Driving these pins beyond the clamp may damage the part.
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LTC4355

TYPICAL PERFORMANCE CHARACTERISTICS
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LTCA4355

PIN FUNCTIONS

EXPOSED PAD: Exposed pad may be left open or con-
nected to GND.

FUSEFLTx: Fuse Fault Outputs. Open-drain output that
pulls to GND when Vyx < 3.5V, indicating that the fuse
has blown open. Otherwise, this output s high-impedance.
Connect to GND if unused.

GATEx: Gate Drive Outputs. The GATE pins pull high,
enhancing the N-channel MOSFET when the load cur-
rent creates more than 25mV of voltage drop across
the MOSFET. When the load current is small, the
gates are actively driven to maintain 25mV across the
MOSFET. If the reverse current develops more than
—-25mV of voltage drop across a MOSFET, a fast pulldown
circuit quickly connects the GATE pinto the IN pin, turning
off the MOSFET. Limit the capacitance between the GATE
and IN pins to less than 0.1pF.

GND: Device Ground.

INx: Input Voltages and GATE Fast Pulldown Returns. The IN
pins are the anodes of the ideal diodes and connect to the
sources of the N-channel MOSFETSs. The voltages sensed
atthese pins are used to control the source-drain voltages
across the MOSFETs and are used by the fault detection
circuits that drive the PWRFLT, FUSEFLT, and VDSFLT pins.
The GATE fast pulldown currentis returned through the IN
pins. Connect these pins as close to the MOSFET sources
as possible. Connect to OUT if unused.

MONX: Input Supply Monitors. These pins are used to
sense the input supply voltages. Connect these pins to
external resistive dividers between the input supplies and
GND. If Vyony falls below 1.23V, the PWRFLTx pin pulls
to GND. Connect to GND if unused.

NC: No Connect. Unconnected pins. These pins provide
extra distance between high and low voltage pins.

OUT: Drain Voltage Sense and Positive Supply Input. OUT
is the diode-OR output of IN1 and IN2. It connects to the
commondrain connection ofthe N-channel MOSFETs. The
voltage sensed at this pin is used to control the source-
drain voltages across the MOSFETs and is used by the
fault detection circuits that drive the PWRFLT and VDSFLT
pins. The LTC4355 is powered from the OUT pin.

PWRFLTX: Power Fault Outputs. Open-drain output
that pulls to GND when Vyonx falls below 1.23V or
the forward voltage across the MOSFET exceeds
AVsp(rLt)- When Vyony is above 1.23V and the
forward voltage across the MOSFET is less than
AVsprL), PWRFLTX is high-impedance. Connect to GND
if unused.

SET: AVgp(rLr) Threshold Configuration Input. Tying SET
to GND, to a 100k resistor connected to GND, or leaving
SET open configures the AVsp 1) forward voltage fault
thresholdto 250mV,500mV, or 1.5V respectively. Whenthe
voltage across a MOSFET exceeds AVgp(rLr), the VSDFLT
pin and at least one of the PWRFLT pins pull to GND.

VDSFLT: MOSFET Fault Output. Open-drain output that
pulls to GND when the forward voltage across either
MOSFET exceeds AVsp(rLt). PWRFLTT or PWRFLT2 also
pullslowtoindicate which MOSFET’s forward voltage drop
exceeds AVsp ). Otherwise, this pin is high-impedance.
Connect to GND if unused.
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LTCA4355
BLOCK DIRGRAM
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LTCA4355

OPERATION

Highavailability systems often employ parallel-connected
power supplies or battery feeds to achieve redundancy
and enhance system reliability. ORing diodes have been
a popular means of connecting these supplies at the
point of load. The disadvantage of this approach is the
forward voltage drop and resulting efficiency loss. This
drop reduces the available supply voltage and dissipates
significant power. Using N-channel MOSFETSs to replace
Schottky diodes reduces the power dissipation and
eliminates the need for costly heat sinks or large thermal
layouts in high power applications.

The LTC4355 is a positive voltage diode-OR controller
that drives two external N-channel MOSFETs as pass
transistors to replace ORing diodes. The IN and OUT
pins form the anodes and cathodes of the ideal diodes.
The source pins of the external MOSFETs are connected
to the IN pins. The drains of the MOSFETSs are connected
together at the OUT pin, which is the positive supply of
the device. The gates of the external MOSFETSs are driven
by the LTC4355 to regulate the voltage drop across the
pass transistors.

At power-up, the initial load current flows through the
body diode of the MOSFET with the higher INx voltage.
The associated GATEx pin immediately ramps up and
turns on the MOSFET. The amplifier tries to regulate the
voltage drop across the source and drain connections to
2omV. Ifthe load current causes more than 25mV of drop,
the MOSFET gate is driven fully on and the voltage drop

is equal to Rps(on) ® LoD
When the power supply voltages are nearly equal, this

regulation technique ensures that the load current is
smoothly shared between the MOSFETs without oscil-

lation. The current flowing through each pass trans-
istor depends on the Rps(on) of each MOSFET and the
output impedances of the supplies.

In the event of a supply failure, such as if the supply that
is conducting most or all of the current is shorted to GND,
reverse currentflows temporarily throughthe MOSFET that
is on. This current is sourced from any load capacitance
and from the second supply through the body diode of
the other MOSFET. The LTC4355 quickly responds to this
condition, turning off the MOSFET in about 500ns. This
fast turn-off prevents the reverse current from ramping
up to a damaging level.

In the case where the forward voltage drop exceeds the
configurable faultthreshold, AVsp r_), the VDSFLT pin pulls
low. Using this pin to shunt current away from an LED or
optocoupler provides an indication that a pass transistor
has either failed or has excessive forward current. Ad-
ditionally, in this condition the PWRFLT1 or PWRFLT2 pin
pulls low to identify the faulting channel.

The PWRFLT pins also indicate if an input supply is within
regulation. When Vyiont < 1.23V or Viyone < 1.23V, the
corresponding PWRFLT pin pulls low to indicate that
the input supply is low, turning off an optional LED or
optocoupler.

The FUSEFLT pins indicate the status of input fuses. If
the voltage at one of the IN pins is less than 3.5V, the
corresponding FUSEFLT pin pulls low. The IN pins sink
a minimum of 0.5mA to guarantee that the IN pin will
pull low when the input fuse is blown open. Note that the
FUSEFLT pin will activate if the input supply is less than
3.5V even if the fuse is intact.

4355fc
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LTC4355

APPLICATIONS INFORMATION

MOSFET Selection

The LTC4355 drives N-channel MOSFETSs to conduct the
load current. The important features of the MOSFETSs are
on-resistance Rpg(on), the maximum drain-source voltage
Vpss, and the threshold voltage.

The gate drive for the MOSFET is guaranteed to be greater
than 4.5V when the supply voltage at Vgyt is between
9V and 20V. When the supply voltage at Vgyt is greater
than 20V, the gate drive is guaranteed to be greater than
10V. The gate drive is limited to less than 18V. This allows
the use of logic level threshold N-channel MOSFETs and
standard N-channel MOSFETs above 20V. An external
zener diode can be used to clamp the potential from the
MOSFET’s gate to source if the rated breakdown voltage
is less than 18V. See the Typical Applications section for
an example.

The maximum allowable drain-source voltage, BVpgss,
must be higher than the supply voltages. If an input is
connected to GND, the full supply voltage will appear
across the MOSFET.

If the voltage drop across either MOSFET exceeds
the configurable AVsprir) fault threshold, the VDS-
FLT pin and the PWRFLT pin corresponding to the
faulting channel pull low. The Rpgsion) should be
small enough to conduct the maximum load current
while not triggering a fault, and to stay within the
MOSFET’s power rating at the maximum load current

(12 * Rps(on))-

Fault Conditions

The LTC4355 monitors fault conditions and shunts current
away from LEDs or optocouplers, turning each one off to
indicate a specific fault condition (see Table 1).

Whenthe voltage drop across the pass transistor is higher
thanthe configurable AVsp ) faultthreshold, the internal

Fault conditions that may cause a high voltage across the
pass transistor include: a MOSFET open on the higher
supply, excessive MOSFET current due to overcurrent
on the load or a shorted MOSFET on the lower supply.
During startup or when a switchover between supplies
occurs, the VDSFLT pin and PWRFLT1 or PWRFLT2 pin
may momentarily indicate that the forward voltage has
exceeded the programmed threshold during the short
interval when the MOSFET gate ramps up and the body
diode conducts.

The PWRFLT pins are additionally used to indicate if either
input supply is below its normal regulation range. If the
voltage at the MON1 or MON2 pin is less than Vyion(Th),
typically 1.23V, the corresponding PWRFLT1 or PWRFLT2
pin will pull low. A resistive divider connected to the input
supply drives the MON pin for the corresponding supply,
configuring the PWRFLT threshold for that supply. Be sure
to account for the tolerance of the MON pin threshold,
the resistor tolerances, and the regulation range of the
supply being monitored. Also, ensure that the voltage on
the MON pin will not exceed 7V.

The FUSEFLT pins are used to indicate the status of the
input fuses. If one of the IN pins falls below Viyyth), typi-
cally 3.5V, the FUSEFLT pin corresponding to that supply
will pull low. The IN pins each sink a minimum of 0.5mA,
enough to pull the pin low after an input fuse blows open.
If there is a possibility that the MOSFET leakage current
can be greater than 0.5mA, a resistor can be connected
between the IN pin and GND to sink more current. Note
that if the input supply voltage is less than Viyy) the
FUSEFLT pin will pull low.

Table 1. Fault Table

pulldown at the VDSFLT pin and the PWRFLT1 or PWRFLT2
pin corresponding to the faulting channel turns on. The
AVsprLr) threshold is configured by the SET pin. Tying
SET to GND, tying SET to a 100k resistor connected to
GND, or floating SET configures AVgp(rLr) to 250mV,
500mV, or 1.5V respectively.

AVgp1 Ving Vmon1
<AVgp(Fery | >3.5V | >1.23V | VDSFLT* | FUSEFLTT | PWRFLT1
True True True Hi-Z Hi-Z Hi-Z
True True False Hi-Z Hi-Z Pulldown
True False True Hi-Z Pulldown Hi-Z
True False False Hi-Z Pulldown | Pulldown
False True True Pulldown Hi-Z Pulldown
False True False Pulldown Hi-Z Pulldown
False False True Pulldown | Pulldown | Pulldown
False False False Pulldown | Pulldown | Pulldown

*AVsp2 < AVgprLn)
4355fc
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LTCA4355

APPLICATIONS INFORMATION

System Power Supply Failure

The LTC4355 automatically supplies load current from
the system input supply with the higher voltage. If this
supply shorts to ground, reverse current begins to flow
through the pass transistor temporarily and the transis-
tor begins to turn off. When this reverse current creates
—-25mV of voltage drop across the drain and source pins
of the pass transistor, a fast pulldown circuit engages to
drive the gate low faster.

The remaining system power supply delivers the load cur-
rent through the body diode of its pass transistor until the
channel turns on. The LTC4355 ramps the gate up with
20pA, turning on the N-channel MOSFET to reduce the
voltage drop across it.

When the capacitances at the inputs and output are very
small, large changes in current can cause inductive tran-
sients that exceed the 100V Absolute Maximum Ratings
of the pins. A surge suppressor (TransZorb) at the output
will minimize this ringing.

Loop Stability

The servo loop is compensated by the parasitic capaci-
tance of the power N-channel MOSFET. No further com-
pensation components are normally required. In the case
when a MOSFET with less than 1000pF gate capacitance

Design Example

The following design example demonstrates the calcula-
tions involved for selecting components in a 36V to 72V
system with 5A maximum load current (see Figure 1).

First, choose the N-channel MOSFET. The 100V,
FDS3672inthe SO-8 package with Rps(on) =22mQ(max)
offers a good solution. The maximum voltage drop across
itis:
AV =5A ¢ 22mQ = 110mV
The maximum power dissipation in the MOSFET is a mere:
P=5A¢110mV = 0.55W

Next, select the resistive dividers that guarantee the
PWRFLT pins willl not assert when the input supplies are
above 36V. The maximum Viyonyh) is 1.245V and the
maximum Iyonx(ny is TWA. Choose a 1% tolerance resistor
R1=12.7k. Then,

VMONX(TH)
27 RI(MIN)
_ 1.245V
12.7kQ(-1%)

+ lvonx (TH)MAX)
+1uA =100uA

Use Iro to choose R2.

is chosen, a 1000pF compensation capacitor connected RO - 36V -1.245V _348k0
across the gate and source pins might be required. 100uA
F1 M1
7A FDS3672
ViNg = +48V g ° ° o— 10
£ _| }_J_ 2 LOAD
7A FDS3672
Ving = +48V * S\_o :‘[;J__" R5 R7 R9
S R4 = Sask |  Ssak|  Sask
340k 340k [ N1 GATEY IN2 GATE2 OUT 2 R6 ERB
MONA VDSFLT gk 938k
FUSEFLTH
— ser LTC4385  riserrTo
PWRFLTI
MON2 GND  PWRFLT2
Y2 ¥ ¥
S R3 GREEN LEDs | D1 D3 D5
12 7k 12.7k PANASONIC LN13510 \ L2 A
o2 | Tos

4355 Fo1

Figure 1. 36V to 72V/5A Design Example
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LTC4355

APPLICATIONS INFORMATION

Adjust R2 down by 1% to 344k to account forits tolerance.
The next lower standard resistor value is R2 = 340k.

The LED D1, a Panasonic Green LN1351C, requires at least
1mA of current to fully turn on. Therefore, RS is set to 33k
to accommodate the lowest input supply voltage of 36V.

Layout Considerations

The following advice should be considered when laying
out a printed circuit board for the LTC4355.

The inputs to the servo amplifiers, IN1, IN2, and OUT
should be connected as closely as possible to the
MOSFETs’ terminals for good accuracy.

Keep the traces to the MOSFETs wide and short. The PCB
traces associated with the power path through the MOS-
FETs should have low resistance (see Figure 2).

For the DFN package, pin spacing may be a concern at
voltages greater then 30V. Check creepage and clearance
guidelines to determine if this is an issue. Use no-clean
solder to minimize PCB contamination.

s Dl ] o 6]
[]s o] []o s| ]
|:S FET D:I |:D FET S:‘
e op g sp
minininininils)
NLTC4355 R 5
OO OO

Figure 2. Layout Considerations
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APPLICATIONS INFORMATION

LTCA4355

AT 10A IRF3710
A
Il
10A T IRF3710
RTNg
I\ [ S| Saak|  Saa
T < < <
L
San0c 3 340¢ Sak|  Sax
< < INT GATE! IN2 GATE2 OUT S <
MONA VDSFLT |—¢
FUSEFLTT
—]ser LTC4355  riserrTs
PWRFLT1
MON2 GND  PWRFLT2
S127k S12.7k A Lol Ll I 2o
Stk g2 GREEN LEDs S e
PANASONIC LN1351C %”’ %”’
LOAD
Sk
s
33K
Vee
LTC4354 FAULT
DA DB GA  GB \Vgg
I RED LED
Sx S J_ — WF panasonic W ¥
150 TS LN1251CLA
V=48V
IRF3710 —— \\/
15A
Vo=tV N IRF3710 s
Figure 3. 36V to —72V/10A with Positive Supply and
Negative Supply Diode-ORing
10A FDS3672
RTNA ——T\_p
Ivl
10A T FDS3672
RTNB ——a\_p :
I3[
J- I
vy INT GATE! IN2 GATE2 OUT
= BAS21 LTC4355
T GND
1 >‘|
‘ SMBT70A
) LOAD
Sk
Vee
LTC4354 ——1uF
DA DB GA GB Vs
Su Sa L
ok
7A 9
VA = 48V N o 741
; FD83672T—;—I
V8= N FDS3672 assros

NOTE: MAXIMUM VOLTAGE BETWEEN ANY TWO INPUTS = 80Vpg

Figure 4. -48V/5A with Positive Supply and Negative
Supply Diode-ORing with Reverse Input Protection
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LTCA4355
TYPICAL APPLICATIONS

Single 12V/15A Ideal Diode with Parallel Drivers

F1 M1
Vi =12V \y Hig2!EsH TO LOAD
Tl 1 T
R gm £R4 ;RS
86.6k | S0k <10k <10k
INT IN2 GATE! GATE2 OUT
MON{ VDSFLT
FUSEFLTA
— seT LTC4355  BwRRLTT
R2 FUSEFLT2
12.7k MON2 GND PWRFLT2 GREEN LEDs
V ;501 W ;502 W 7%D3 panasonic
T T LN1351C
GND g & hd b hd 4355 TAO3

Single 36V to 72V/30A Ideal Diode Using Parallel MOSFETs

Fi M1
S 30A IRFS4710 T0
=+ ®- Py °- >
. |}J_ 2 LOAD
IRFS4710
N1 R3 RS
S 33 S 33k
| R4
INT IN2 GATE1 GATE2 OUT < 33k
MON1 VDSFLT
FUSEFLTT
SET LTC435%5  owReLTT
FUSEFLT2 GREEN LEDs
MON2 GND PWRFLT2 \ 474 ¥V panasonic
D1 % [ps LN13siC
T
GND —o & — oo

4355 TA04

+24V Diode-0R With Reverse Input Protection

FDS3672
Vint = +24V Fl
Voo oy T FDS3672
IN2 =+ i 1 |__0
| LOAD
INT GATE1 IN2 GATE2 OUT
-BAs2t A A ,
T LTC4355 A SVBT70A
GND
A4
GND 1

4355 TAOS
4355fc
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LTCA4355

TYPICAL APPLICATIONS

AdvancedTCA with High-Side and Low-Side Ideal Diode-OR
and Hot Swap Controller with 12C Current and Voltage Monitor

VRTN_A e Fasser2 3 48,
) e RTN(OUT)
LONG  10A Vpa~ T ,_I.l 91Q
VRTN B I DA FDS3672 | SMBT70A
. AN J-%SS
INT GATE1 IN2 GATE2 OUT
MON1
G LTC455CS
MON2 GND Stk
0V Vo 1
:»1.1k
SHORT 100k S
ENABLE B VWA FMMT5401 1
] D 100k %Z”k
SHORT 100k FwWA— .
ENABLE_A FMMT5401 S
ms 100k
1 Hww
1uF
|1
1
< S ‘;
Sroe STk 07k o n =
uvL SCLf—
ADIN2 SDAI|—
o SDAO [—
v — ON ALERT|—
cc [ inmvge LTC4261CGN Pei0|—
— FLTIv PGl —
LTC4354CS8 - EN ADIN }—
i — ADR1
DA DB GA  GB VggVgg r _E —|ADRO SS  TMR Vgr  SENSE GATE DRAIN RAMP
> 1000F] | toon| | 100nF i . 330nFJ_
oS —_ - 33nF
> < < <
9 HZS5C1 < 100k <102k <Z2.49 330nF
MEDIUM LONG ~ 7A T T 47nF .2
—48V_A T} EI_ S 3 195} Mg kg
FDS3672 W T o
. 100V
1 e AT .
MEDIUM SHORT ~ 7a W —48Vour
8me  IRFI310NS
-48V_B T} F;)rsgz D: 1N4148WS 13557406
4355fc

LY N
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LTCA4355
TYPICAL APPLICATIONS

36V to 72V/10A with Positive Supply and Negative Supply Diode-ORing,
Combined Fault Outputs, and Zener Clamps on MOSFET Gates

10A IRLR3110ZPbF

Vp =48V —o—o’\p—o—l}
12V ZENER =3 _J-
CM4Z669-LTC

10A ‘_’F" IRLR3110ZPbF
Vg = 48V o\ o e J__" 33k

12V ZENER —1—
CM47669-LTC

0—}]—0

A

340k S 340k
pS

IN1 GATE1 IN2 GATE2 OUT
MON1 VDSFLT
LTC4355 FUSEFLT1

— SET FUSEFLT2
PWRFLT1

MON2 GND PWRFLT2

GREEN LEDs W /2

127k S12.7 PANASONIC
LN1351C
>< LOAD

}’12k
S
Voo 100k
Dl FAULT & K 2N2222
DA DB GA GB Vs
2 éQk J_ W ——
15A % < =
GND4 N\ o—e T4] _|
15A IRLR3110ZPbF 1'_$_I
GNDg S\_o &
IRLR3110ZPbF 4355 TAOT

4355fc
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LTCA4355

PACKAGE DESCRIPTION

DE Package
14-Lead Plastic DFN (4mm x 3mm)
(Reference LTGC DWG # 05-08-1708 Rev B)

'

Uﬂﬂmﬂﬂ i 0.70?:0.05

|
3.60 +0.05 ~<~—7— 3.30 ‘:0.05 —>

220005 | [170+005 |

PACKAGE

1000MmOn = o
[

%‘ L— 0.25+0.05
—  |=<—0.50BSC

<~ 300REF — >

—

RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS
APPLY SOLDER MASK TO AREAS THAT ARE NOT SOLDERED

R=0.115 .
4,00 +0.10 vp 0.40 + 0.10
(2 SIDES) >
‘ 8 | 14
‘ R=0.05 ‘
| v UUUUUWU
| X I ¢
‘ —3.30£0.10 ——>
1 1 1300x010 N e |
T (2 SIDES) 1702010 | PIN 1 NOTCH
PIN 1 2| R=0200R
TOP MARK \Q ‘ 0.35 x 45°
IS | DO OO crmren
‘ 7 ‘ [
0.200 REF 0.75 +0.05 Jw‘ l«—0.25 + 0.05
— <—0.50 BSC
l . < 3.00 REF—>|
?—;D'D'D'D":H:H:‘——ii 0.00-0.05 BOTTOM VIEW—EXPOSED PAD

NOTE:
1. DRAWING PROPOSED TO BE MADE VARIATION OF VERSION (WGED-3) IN JEDEC
PACKAGE OUTLINE M0-229
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

4355fc
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LTCA4355
PACKAGE DESCRIPTION

MS Package
16-Lead Plastic MSOP
(Reference LTC DWG # 05-08-1669 Rev @)

0.889 +0.127
(035 +.005)
(52%2) 3.20-3.45
a0 (.126l 136)
l Dl:”:”:”:l |:| 403950102 _
0.305 +0.038 0.50 (159 +.004)
(0120+ 0015) ' "~ e (9197 (NOTE 3) 0.280 + 0.076
e 1615141312110 |9 (o112 009
RECOMMENDED SOLDER PAD LAYOUT 1 ﬁﬂﬁﬁﬁﬂﬁ
wpn .00+0.102
0254  DETAIL"A 4.90+0.152 | 4 %
(010) < } 06 TYP (193 .006) NoTes
GAUGE PLANE S i A\ l Y

©)
! Bl
0.53£0.152
—> ‘4; o T Anm 12345678
(.021 £ .006) 110 0.86
g (.043) (:034)
DETAIL “A MAX REF
0.18
(.007) / |
v - SEATING T . A 5
A PLANE - 0.17-027 || 4 01016+ 0.0508
(.007 - .011) 0.50 (.004 +.002)
NOTE: (()‘]797)4’ MSOP (MS16) 1107 REV @
1. DIMENSIONS IN MILLIMETER/(INCH) 'BSC

2. DRAWING NOT TO SCALE
3. DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
4. DIMENSION DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS.
INTERLEAD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
5. LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL BE 0.102mm (.004") MAX

4355fc
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LTCA4355

PACKAGE DESCRIPTION

S Package
16-Lead Plastic Small Outline (Narrow .150 Inch)
(Reference LTC DWG # 05-08-1610)

.045 +.005

HO000;

245
AN 1 sofoos

NEE0E
.030 1.005*4 L«

TYP RECOMMENDED SOLDER PAD LAYOUT

.010-.020
(0.254 - 0.508)

.008 -.010 —\
0°-8°TYP

(0.203 - 0.254)
Ly
f

x 45°a+‘

v
—_—

T»

NOTE:
INCHES
1. DIMENSIONS IN (MILLIMETERS)

2. DRAWING NOT TO SCALE

.016-.050
(0.406 — 1.270)

.386 —.394

(9.804 - 10.008)
NOTE 3

4 13 12 11 10 9

d d 8 0 A

_
[$;]
—_

228 —.244
(5.791-6.197)

N/2

.150 - .157

(3.810- 3.988)
NOTE 3

l

.053 -.069
(1.346 - 1.752)

~ ]
w[T]
~[]
o [T]
»[]
~[]
o [T]

.004 -.010

.014-.019
(0.355 - 0.483)
TYP

050
(1.270)
BSC

‘ ‘

3. THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .006" (0.15mm)

(0.101 = 0.254)

1

§16 0502

LY N

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
However, noresponsibilityisassumedforitsuse. Linear Technology Corporationmakesnorepresenta-
tionthattheinterconnection ofitscircuitsasdescribed hereinwillnotinfringe onexisting patentrights.
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LTC4355

200W AdvancedTCA Ideal Diode-OR
10A FD$3672
RTNA ——oN\_o———4 g _l /\
RTNB —d1\OA;: FDiSiGF
-
INT  GATET IN2 GATE2 OUT
LTC4355
GND
X LOAD
Sk
Vee
LTC4354 ——1F
DA DB GA GB Vs
" S ‘éZk TJ{I
e 0,7}'0 FDsse'72_|_—4—1_ \/
VB = _48\/ m FDS36'72 4355 TAOB'
PART NUMBER DESCRIPTION COMMENTS
LT1640AH/LT1640AL Negative High Voltage Hot Swap™ Controllers | Negative High Voltage Supplies From =10V to 80V

in SO-8

LT1641-1/LT1641-2

Positive High Voltage Hot Swap Controllers

Active Current Limiting, Supplies From 9V to 80V

LTC1921

Dual -48V Supply and Fuse Monitor

UV/0V Monitor, —10V to —80V Operation, MSOP Package

LT4250 -48V Hot Swap Controller Active Current Limiting, Supplies From 20V to -80V
LTC4251/LTC4251-1/ —48V Hot Swap Controllers in SOT-23 Fast Active Current Limiting, Supplies From 15V
LTC4251-2

LTC4252-1/LTC4252-2/
LTC4252-1A/LTC4252-2A

-48V Hot Swap Controllers in MS8/MS10

Fast Active Current Limiting, Supplies From =15V, Drain Accelerated
Response

LTC4253

-48V Hot Swap Controller with Sequencer

Fast Active Current Limiting, Supplies From —15V, Drain Accelerated
Response, Sequenced Power Good Outputs

LT4256 Positive 48V Hot Swap Controller with Foldback Current Limiting, Open-Gircuit and Overcurrent Fault Output,
Open-Circuit Detect Up to 80V Supply
LTC4260 Positive High Voltage Hot Swap Gontroller With I2C and ADC, Supplies from 8.5V to 80V
LTC4261 Negative High Voltage Hot Swap Controller With I2C and 10-Bit ADC, Adjustable Inrush and Overcurrent Limits
LTC4350 Hot Swappable Load Share Controller Output Voltage: 1.2V to 20V, Equal Load Sharing
LT4351 MOSFET Diode-OR Controller External N-Channel MOSFETs Replace ORing Diodes, 1.2V to 20V
LTC4354 Negative Voltage Diode-OR Controller Controls Two N-Channel MOSFETs, 1us Turn-Off, 80V Operation
and Monitor
LTC4357 Positive High Voltage Ideal Diode Controller Controls Single N-Channel MOSFET, 0.5ps Turn-0ff, 80V Operation
LTC4358 5A Ideal Diode Integrated N-Channel MOSFET, 0.5us Turn-Off, 9V to 26.5V

Hot Swap is a trademark of Linear Technology Corporation.

4355fc
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