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Part Number Description
MX171T SOT23-6
MPQ 3000pcs

Package dissipation rating

Package ROJA(°C/W)

SOT23-6 00

BATAEHE
VIN. OUT. ON/OFF to GND -0.3 to 6V
GATE to GND -0.3to 10V
Junction temperature 150°C
Storage temperature, Tstg -40 to 150°C
Leading temperature(soldering,10secs) | 260°C

B N R ABUEEPTSIN ), R BB &AM
BRI R T 4% SR BUE % AF T T AR vl 52
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Symbol Parameter Range
VIN VIN supply 1-5.5V
Junction -40~125°C
temperature
Power 0.50W
PDﬁMAX d . .
1ss1pation
< 171 T
Productnam e Package: SO0T23-6
= YYWWX I
Waxin M iero Yearand week code

177

WUXI MAXINMICRO V10

sales@maxinmicro.com

TR W T A



@, MAXINMICRO

ELECTRONICS

MX171T

1~5.5V. Low Power |deal Diode controller

General description

MX171T is an ideal diode controller with a 1V to 5.5V
input, available in a 6-pin SOT23 package. The device
When

configured in an ORing arrangement, it automatically

features active reverse current blocking.

selects the path with the higher input voltage, making it
well suited for battery-powered applications. In addition,
the ON/OFF pin allows external control to turn the
external MOSFET on or off. When ON/OFF is low, the
quiescent current is as low as 100nA, significantly

reducing standby power consumption during shutdown.

Features

4 Input voltage range: 1V to 5.5V
4 External NMOSFET
4 Ultra-low power consumption

On state: 10uA typical
Off state: 100nA typical

# 6-Pin SOT23-6
Application

Industrial system
Wearable devices
Set-top box

Sales terminal

Blood glucose meter
General information

Ordering information

Part Number Description

MX171T SOT23-6

MPQ 3000pcs

Package dissipation rating

ROJA(°C/W)

Absolute maximum ratings

Parameter Value

VIN. OUT. ON/OFF to GND -0.3 to 6V
GATE to GND -0.3to 10V
Junction temperature 150°C
Storage temperature, Tstg -40 to 150°C
Leading temperature(soldering,10secs) | 260°C

Stresses beyond those listed in Absolute Maximum
Ratings may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for
extended periods may affect reliability. Functional
operation of the device at any conditions beyond those
indicated in the Recommended Operating Conditions
section is not implied.

Recommended operating condition

Symbol Parameter Range
VIN VIN supply 1-5.5V
Junction -40~125°C
temperature
Power 0.50W
Pp max dissipati
issipation
< 171 T
Productname ——H—— Package: SO0T23-6
E Y Y W W X htemalcode
Waxin M icro Yearand week code
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Typical application

VIN

— Cin

—_- ON

ON/OFF

OFF

Terminal assignments

GATE
vouT _
C|_ R|_ §
MX171T GND !

onor | ©
soo[ T
VIN |:|:

MX171T

:l:l GATE
:l:l ouT

SOT23-6 for MX171T

Fin Description
Name No.
ON/OFF 1 ON/OFF chontrol, active high .Do not leave it floating.
GOD 2 Must keep floating.
VIN 3 Input pin.
OUT 4 Output pin.
GATE 5 GATE Driver.
GND 6 Ground Pin.
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Block diagram
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Electrical characteristics

(TA=25°C , VIN=1.0V to 5.5V, CIN=COUT=100nF, unless otherwise noted).

Symbol Parameter Test condition  Min Typ. Max  Unit
POWER SUPPLY
I VIN Quiescent current, VOUT=OPEN -40°C to +85°C 10 120 LuA
u U =
QYN ’ -40°C to 125°C 2 | pA
-40°C to +85°C 100 A
Isp vi VIN Shutdown current, VOUT=GND o+ =

ON/OFF PIN (only for MX171T)

-40°C to 125°C

IGATE

loniorr ON pin leakage, Enabled -40°C to 125°C nA
Voxors & act%ve threshold. VIN=3V -40°C to 105°C 0.65 0.8 1.0 \Y
- active threshold. VIN=5V -40°C to 105°C 0.7 0.85 | 1.0 \Y
Voxor L off threshold. VIN=3V -40°C to 105°C 0.6 0 75 0.9 \Y
off threshold. VIN=5V -40°C to 105°C 0.65 095 | V

GATE

Source current(VIN=5V,EN=2V)

-40°C to 125°C

Sink current(VIN=5V,EN=0V)

ACAE

-40°C to 105°C 3 2

Sink current(VIN=5V,EN=2V,OUT=5.1V)

REVERSE CURRENT BLOCKING (RCB)

-40°C to 105°C

IRCB RCB Activation Current, VOUT>VIN(RDSON=17m Q) | -40C to +25C
RCB Activation Current, VOUT>VIN(RDSON=5 Q) -40°C to +25°C 6 mA
RCB Activation time, . .
RCB VOUT>VIN+200mV(RDSON=17m Q) 40T to +25°C 750 s
VRCBR RCB Active Voltage, VOUT>VIN -40°C to +25C 30 mV
VRCBF RCB Release Voltage, VOUT<<VIN -40°C to +25C 5 mV
IIN RCB VIN Reverse Leakage Current, GND=VIN<VOUT -40°C to +05°C 0 A
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Characteristic plots
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Detailed description

IN. GATE and OUT Pins

When power is initially applied, load current will flow
from source to drain through the body diode of the
MOSFET. The MX171T begins charging the MOSFET
gate through a 1pA (typical) charge pump current source.
Once the gate of the MOSFET is charged toVGS(th),
MOSFET turned on.

ON/OFF

The MX171T has an ON/OFF pin. The ON/OFF pin
allows the gate driver to be either enabled or disabled by
an external signal. If the ON/OFF pin voltage is greater
than the rising threshold, the gate driver is charged by the
charge pump to the specified voltage, turning on the
external MOSFET. If the ON/OFF pin voltage is less
than the input low threshold, the charge pump and gate
driver are disabled, placing the MX171T in shutdown
mode. In shutdown mode, the current from input to

output flows through the body diode of the MOSFET. In

shutdown mode, the quiescent current is as low as 100nA.

If ON/OFF functionality is not needed, the ON/OFF
pin can be connected directly to the VIN pin.

Reverse Current Blocking

If the MOSFET current reverses (possibly due to a
failure of the input supply), causing the voltage across
the MX171T VIN and OUT pins to become more
negative than the VRCBR voltage of -30mV (typical) ,
the MX171T will quickly discharge the MOSFET gate
through a strong GATE to VIN pin discharge transistor.
If the input supply fails abruptly, as would occur if the
supply were shorted directly to ground, a reverse current
will temporarily flow through the MOSFET until the gate
can be fully discharged. This reverse current is sourced
from the load capacitance and from parallel-connected
supplies. The MX171T responds to a voltage reversal
condition typically within 1ps(tpy). The actual time
required to turn off the MOSFET will depend on the
charge held by the gate capacitance of the MOSFET
being used. This fast turn-off time minimizes voltage
disturbances at the output, as well as current transients
from redundant supplies.

If RCB is expected to occur, it is recommended to clamp

the output or use a high output capacitance (about

100uF). This will prevent voltage spikes from damaging
the device due to output inductance. Additionally, to
prevent output current from flowing back into the input
when RCB occurs due to delayed shutdown response of the
device, please select a MOSFET with low CISS

capacitance

Vicag Vacar

Vin
V0U|

lout
OA N

MOSFET Selection
1. The gate-to-source threshold voltage, VGS(TH), should

be compatible with the MX171T gate drive capabilities. It
is recommended to use a MOSFET that meets the VGS(TH)

thresholds shown in the table below to ensure proper

MOSFET turn-on under different input voltages.

2. The dominate MOSFET loss for the MX171T active
OR-ing controller is conduction loss due to source-to- drain
current to the output load, and the RDS(ON) of the
MOSFET. This conduction loss could be reduced by using
a MOSFET with the lowest possible RDS(ON). However,
contrary to popular belief, arbitrarily selecting a MOSFET
based solely on having low RDS(ON) may not always give
desirable results for several reasons:

a. Reverse transition detection. Higher RDS(ON) will
provide increased voltage information to the MX171T
Reverse Comparator at a lower reverse current level. This
will give an earlier MOSFET turnoff condition should the
input voltage become shorted to ground. This will minimize
any disturbance of the redundant bus.

b. Reverse current leakage. In cases where multiple input
supplies are closely matched it may be possible for some
small current to flow continuously through the MOSFET
drain to source (that is, reverse) without activating the
MX171T Reverse Comparator. Higher RDS(ON) will
reduce this reverse current level.

c.  Cost. Generally, as the RDS(ON) rating goes lower,

the cost of the MOSFET goes higher.
717
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3. The dominate MOSFET loss for the MX171T active
OR-ing controller is conduction loss due to source-to-
drain current to the output load, and the RDS(ON) of the
MOSFET. This conduction loss could be reduced by
using a MOSFET with the lowest possible RDS(ON).
However, contrary to popular belief, arbitrarily selecting
a MOSFET based solely on having low RDS(ON) may
not always give desirable results for several reasons:

a. Selecting a MOSFET with an RDS(ON) that is too
large will
Additionally, the MOSFET gate will be charged to the
full value that the MX171T can provide as it attempts to

result in excessive power dissipation.

drive the Drain to Source voltage down to the VRCBF of
SmV typical. This increased Gate charge will require
some finite amount of additional discharge time when the
MOSFET needs to be turned off.

b. As a guideline, it is suggested that RDS(ON) be
selected to provide at least SmV, and no more than
100mV, at the nominal load current.

¢. (5mV /ID) <RDS(ON) < (100mV /ID)

Short Circuit Failure of an Input Supply

An abrupt 0Q short circuit across the input supply will
cause the highest possible reverse current to flow while
the internal MX171T control circuitry discharges the gate
of the MOSFET. During this time, the reverse current is
limited only by the RDS(ON) of the MOSFET, along
with parasitic wiring resistances and inductances. Worst
case instantaneous reverse current would be limited to:
ID(REV) = (VOUT - VIN) / RDS(ON) (1)

The internal Reverse Comparator will react, and will start
the process of discharging the Gate, when the reverse
current reaches:

ID(REV)=VSD(REV)/RDS(ON)  (2)

When the MOSFET is finally switched off, the energy
stored in the parasitic wiring inductances will be
transferred to the rest of the circuit. As a result, the
MX171T IN pin will see a negative voltage spike while
the OUT pin will see a positive voltage spike. The IN pin
can be protected by diode clamping the pin to GND in
the negative direction. The OUT pin can be protected
with a TVS protection diode, a local bypass capacitor, or
both. In low voltage applications, the MOSFET drain to
source breakdown voltage rating may be adequate to
protect the OUT pin (that is, VIN + V(BR)DSS(MAX) <
6.5V), but most MOSFET data sheets do not ensure the

maximum breakdown rating, so this method should be used

with caution.

Parasitic _ payerse Recovery Current Parasitic
Inductance Inductance
Shorted IN  GATE OUT
Input ON/
OFF MX171T
GND

Reverse Recovery Current Generates Spikes at VIN and
VOuT

Application Information

Systems that require high availability often use multiple,
parallel-connected redundant power supplies to improve
reliability. Schottky OR-ing diodes are typically used to
connect these redundant power supplies to a common point
at the load. The disadvantage of using OR-ing diodes is the
forward voltage drop, which reduces the available voltage

and the associated power losses as load currents increase.

N-

Power
Supply 1

| |
[
Load
NN

Power
Supply 2

OR-ing with Diodes
The MX171T is an OR-ing controller (used on the high-
side or positive voltage rail) that replaces an OR-ing diode.
When both inputs are applied to the device, the highest

voltage is used to power the output.

R —

vl

GATE
IN1 vouT
Power o o VIN ouT [
Supply 1
PPl MX171T-1
ON/OFF GND

GATE
L ] VIN ouT

Load

IN2
[ ]

Power
Supply 2 MX171T-2

ON/OFF GND
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Power supply recommendations

The device is designed to operate with a VIN range of
1V to 5.5V. The VIN power supply must be well
regulated and placed as close to the device terminal as
possible. The power supply must be able to withstand all
transient load current steps. In most situations, using an
input capacitance of 1uF is sufficient to prevent the
supply voltage from dipping when the switch is turned
on. In cases where the power supply is slow to respond to
a large transient current or large load current step,
additional bulk capacitance may be required on the
input. Additionally, to prevent input and output ripple
interference, it is recommended to add a filter capacitor

of no less than 100nF on both the input and output pins.
Layout

Layout Consideration

» Connect VIN, GATE and OUT pins of MX171T close
to the MOSFET's SOURCE, GATE and DRAIN pins.

* The high current path of for this solution is through the
MOSFET, therefore it is important to use thick traces for
source and drain of the MOSFET to minimize resistive
losses.

* The Gate pin of the MX171T must be connected to the
MOSFET gate with short trace. Avoid excessively thin
and long trace to the Gate Drive.

» Keep the GATE pin close to the MOSFET to avoid
increase in MOSFET turn-off delay due to trace

resistance.

917
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= ESOT23-6

l———— D ————— = 0. 2|5<_
=l éﬁj i
El1 E i|
TEE . 1]
‘<L>| ﬂ 0
s / \
A J A2
A3
y f AR
- P Al
MILLIMETERS INCHES
R MIN NOM MAX MIN NOM MAX
A 1.070 1.160 1.250 0.042 0.046 0.049
Al 0.02 0.10 0.001 0.004
A2 1.050 1.100 1.150 0.041 0.043 0.045
A3 0.60 0.65 0.70 0.024 0.026 0.028
D 2.820 2.920 3.020 0.111 0.115 0.119
E 2.650 2.800 2.950 0.104 0.110 0.116
El 1.500 1.600 1.700 0.059 0.063 0.067
e 0.95BSC 0.037BSC
el 1.90BSC 0.075BSC
L 0.300 0.500 0.012 0.020
0 0 4° 0 4°
SOT23-6 for MX171T
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Tape and Reel Information (unit in mm)

~—B

%& P1 P2, | PO
R n s RS A
N W \V \1/ \1/ e
RIBIEIE
) v
T ) ) pany 2 > T
L/ N 1/ N (
A
a/ &
— B S
A A _0.25#0.05
t
s, O 0O O O O
AO =
~|o
mn|z
-~ -
[ i
Com——| My @
f -
A-A B-B
Symbol W E F ®D0  ®DI PO P1 P2 A0 BO KO t
MAX 8.10 1.85 3.55 1.60 1.25 4.10 4.10 2.05 327 |[333 147 | 030
MIN 7.90 1.65 3.45 1.40 1.0 3.90 3.90 1.95 3.07 | 3.13 127 | 020

Symbol DA ON OB C W1 w2 W3
MAX 180 56 13.5 2.50 9.9 12 1.8
MIN 176 52 13.0 1.90 8.4 1.0
11/7
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Restrictions on Product Use

€ MAXIN micro is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is
the responsibility of the buyer, when utilizing MAXIN products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such MAXIN products could cause
loss of human life, bodily injury or damage to property.

@ In developing your designs, please ensure that MAXIN products are used within specified operating ranges as set forth in
the most recent MAXIN products specifications.

@ The information contained herein is subject to change without notice.

Version update record:

V10 The original version (preliminary)
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