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Ultra-Low RDS(ON) Power Distribution Switch with
Adjustable Soft Start, Current Limit, and Current Monitoring

����� Input Voltage Range (VIN): 0.7V~5.5V
����� Supply Voltage Range (VDD): 3V~5.5V
����� MOSFET RDS(ON) = 12mΩ Ω Ω Ω Ω at VDD=3.3V
����� Ultra-Low Quiescent Current: < 50uA
����� Internal Charge Pump Function for Internal Gate

Driver
����� Adjustable Current Limit Function by ILIM/LPM

Multi-Function Pin with 5% Accuracy
����� Output Short Circuit Protection (SCP)
����� VOUT Discharge Function
����� Adjustable Soft Start Function by SS Pin
����� Low Power Mode Controlled by ILIM/LPM to

Support C10 C-State
����� UVP/OTP/SCP Latch Off Protection
����� Enable/Shutdown Control by EN Pin
����� PGOOD for Power Good Indication
����� Current Monitoring Function by IMON Pin with

5% Report Accuracy
����� UQFN2x3-17L Package
����� RoHS Compliant and Halogen Free

rebmuNredrO epyTegakcaP gnikraMpoT

AASQP7657Pu
L71-3x2NFQU

)pihC-pilF(
P7657Pu

The uP7567 is a small size, ultra-low R
DS(ON)

, load switch
with enable control, adjustable soft start, current limit and
current monitoring. The uP7567 contains one internal 12mΩ
R

DS(ON)
 N-channel MOSFET which  supports a continuous

current up to 7A.

The switch on/off is controlled by EN pin. In uP7567, a
100Ω discharge MOSFET is built in for quick output
discharge when switch is turned off. Additionally, the device
features adjustable soft start function, adjustable current
limit and over temperature protection. The uP7567 is
available in UQFN2x3-17L package.

Note:
(1) Please check the sample/production availability with
uPI representatives.
(2) uPI products are compatible with the current IPC/
JEDEC J-STD-020 requirement. They are halogen-free,
RoHS compliant and 100% matte tin (Sn) plating that are
suitable for use in SnPb or Pb-free soldering processes.

����� Notebook Computers

����� Desktop Computers

����� Consumer Electronics

General Description

Applications

Features

Ordering Information

Pin Configuration
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Typical Application Circuit
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Typical Application Circuit

Note:
The input power traces must be short on PCB, and the input capacitance greater than 22uF is recommended in order to
avoid  voltage overload at power-on. The application of uP7567 in parallel also requires shorter power traces on PCB and
larger capacitors to avoid input voltage overshoot.
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Functional Block Diagram
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Power Switch
The power switch is an N-channel MOSFET with a low on-
state resistance. Configured as a high-side switch, the power
switch prevents current flow from V

OUT
 to V

IN
 and V

IN
 to V

OUT

when disabled. The power switch is controlled by a logic
enable input (active high) and driven by an internal charge
pump circuit. When the output load exceeds the current-
limit threshold, the uP7567 asserts over current protection
and limits the output current to a safe level by driving the
power switch into saturation mode.
Charge Pump
An internal charge pump supplies power to the driver circuit
and provides the necessary voltage to pull the gate of the
MOSFET above the source. The charge pump operates
from supply input V

DD
 as low as 3V.

Driver
The driver controls the gate voltage of the power switch. To
limit large current surges and reduce the associated
electromagnetic interference (EMI) produced, the driver
incorporates circuitry that controls the rise time and fall
time of the output voltage.
Chip Enable
The EN pin controls the enable/disable state of the device.
Logic high input to the EN pin enables the device, and the
output voltage starts to ramp up. Logic low input to the EN
pin disables the device, and the output voltage is discharged
through a resistor internal to the VOUT pins. Floating state
to the EN pin is allowed since there is a resistor internal to
the EN pin to prevent the device from inadvertent enable.
Under Voltage Lockout
A voltage sense circuit monitors the VDD supply voltage for
power on reset. When the VDD  supply input voltage is above
2.4V, the device is ready for operation. If the input voltage
below approximately 2.2V, the device is in under voltage
lockout state as the VDD input voltage is not high enough for
operation.
Output Voltage Discharge When Disabled
The device supports output discharge function. Any time
when the logic input to EN is low while V

DD
 is above power

on reset (POR) threshold, the device is disabled, and a
100Ω resistor is connected internally to the V

OUT
 to

discharge the output capacitor. The output voltage discharge
function is used to help decrease the pre-biased output,
and to let the output voltage rises from 0V or a low level at
next soft start operation.

Functional Description

Output Current Limit
The uP7567 continuous monitors the output current to
protect the system power, the power switch, and the load
from damage during normal operation or soft start interval.
When an overload event is encountered, the current-sense
circuitry sends a control signal to the driver. The driver in
turn reduces the gate voltage and drives the MOSFET into
its saturation region, which switches the output into a
constant-current mode and holds the current constant while
varying the voltage on the load. The device provides three
current limit levels to choose from. The ILIM/LPM pin is a
multi-function pin, and one of the two functions of this pin is
current limit level selection. The voltage to the ILIM/LPM
pin determines the current limit level. There is a 1.3uA
constant current source internal to the ILIM/LPM pin.
This weak current source allows the pin voltage to be
dominated externally. Floating state, 1MΩ to GND, and 0V
are recommended input conditions to ILIM/LPM pin for
current limit level selection. Note that the current limit level
is forced to the highest level during soft start interval
regardless of the setting level. This is to ensure a
successful soft start operation even if the device is enabled
with load current. At the end of soft start, PGOOD goes
high if no protection is triggered. The device checks the
voltage level right after PGOOD goes high to determine the
current limit level. The current limit level is then latched to
the selected level. After that, further voltage change at the
ILIM/LPM pin does not affect the current limit level. Note
that when operating in low V

IN
 (0.75V),  to make current

limit function operate normally,  a capacitor of at least 470pF
should be connected to the SS pin.
Over Temperature Protection
The uP7567 continuously monitors the operating
temperature of the power switch for over temperature
protection. The uP7567 asserts over temperature and turns
off the power switch and into latch mode to prevent the
device from damage if the junction temperature rises to
approximately 140oC due to over current conditions. The
switch will turn on when re-POR or re-enable occurs.
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Protection Behavior

Table 1  Protection Behavior

Functional Description

Soft Start
Figure 1 shows the timing diagram of EN and V

OUT
. The uP7567 starts the soft start operation to let the output voltage

ramp up after EN goes high. The soft start function is used to limit the inrush current from V
IN 

to prevent large voltage sag
at V

IN
. Connect an MLCC Css as a timing capacitor from SS pin to GND to determine the soft start time. After EN goes

high, the device waits for a turn on delay time t
D(ON)

 and then the output voltage begins to rise. The output voltage ramps
up to the target within a time t

R
. Both the rise time (or ramp up time) t

R
 and the turn on delay time t

D(ON)
 are dependent on

the capacitance to SS pin. Table 2 and Table 3 list the recommended soft start capacitor Css and the corresponding
output rise time t

R
 and the turn on delay time t

D
.

EN

VOUT

10%

90%

tD(ON)

tR tD(OFF)

tF

90%

10%

Notes:

� � � � � tR:Rising Time

� � � � � tF:Falling Time

� � � � � tD(ON):Turn On Delay Time

� � � � � tD(OFF):Turn Off Delay Time

Figure 1. Enable and Soft Start Timing Diagram
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Table 3.  Css vs. Turn On Delay Time

V,)su(emiTyaleDnOnruT DD 3060/R5X/V3.6/Fu01=tuoC,V5=

)Fn(ssC V NI V5= V NI V3.3= V NI V8.1= V NI V5.1= V NI V2.1= V NI V50.1= V NI V8.0=

0
)tiucricnepo(

61 5.61 7.61 8.61 71 1.71 3.71

1 6.92 9.92 03 2.03 6.03 6.03 3.42

2 63 1.73 7.73 83 5.83 93 43

3.3 6.24 5.24 6.44 7.44 54 2.54 5.54

7.4 25 45 6.45 55 2.65 5.65 75

01 021 121 421 821 231 331 531

33 052 062 662 072 572 082 282

74 023 033 053 063 273 583 593

001 257 277 008 618 828 638 868

Functional Description

Table 2.  Css vs. Soft Start Time

V,)su(emiTtratStfoS DD 3060/R5X/V3.6/Fu01=tuoC,V5=

)Fn(ssC V NI V5= V NI V3.3= V NI V8.1= V NI V5.1= V NI V2.1= V NI V50.1= V NI V8.0=

0
)tiucricnepo(

9 8 1.7 8.6 2.6 9.5 6.5

1 8.711 9.07 83 4.13 6.52 2.42 6.02

2 032 521 17 2.16 7.05 5.54 63

3.3 053 902 311 6.29 6.47 6.76 6.25

7.4 925 792 251 421 301 29 37

01 4231 647 204 643 172 522 581

33 2283 6722 4711 509 277 576 425

74 4325 0003 2651 2231 8601 339 727

001 03511 8696 0533 4813 2312 2391 4351
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Functional Description

Low Power Mode
The uP7567 supports low power mode (LPM) operation, which is used to further decrease the power consumption of the
notebook computer system as the computer system enters C10 state. The enter/exit of LPM is controlled by the logic
input to ILIM/LPM pin. Figure 2 shows the timing diagram of LPM operation. The LPM operation is valid only when the
highest current limit level is selected (ILIM/LPM pin is floating). The device enters LPM when the ILIM/LPM is pulled low
(<0.5V). In LPM, the power switch is turned off, PGOOD is kept high, and the output voltage decays naturally. The output
is not discharged when the device is in LPM. The device exit LPM to normal mode when ILIM/LPM is pulled high (>0.5V)
or floating. The  soft start operation resumes, and the device goes back to normal operation. Note that the initial state of
ILIM/LPM must be high, which means the LPM is only allowed once the device works in normal mode. In addition, also
note that the LPM has has a 300us mask time, which means the LPM is only entered 300us after PGOOD goes high.
Figure 3 shows the device operation when the highest current limit level is not selected. The device does not respond to
the ILIM/LPM input when the highest current limit level is not selected.

EN

VOUT

PGOOD

ILIM/LPM

LPM Masked

300us

Decay Discharge
CSS=NC

CSS=10nF

Notes:

� � � � � Low power mode is active after PGOOD goes high+300us

� � � � � VOUT decays (no discharge) when ILIM/LPM goes low

� � � � � PGOOD is kept high during LPM/normaloperation mode change

Figure 2. Low Power Mode Timing Diagram (ILIM/LPM is floating)
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Functional Description

EN

VOUT

PGOOD

ILIM/LPM

300us

Discharge
CSS=NC

CSS=10nF

Notes:

� � � � � The device does not respond to ILIM/LPM input when the highest current limit level is not selected.

Figure 3. Low Power Mode Timing Diagram (ILIM/LPM = 1MΩ)
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Package Thermal Resistance (Note 3)

UQFN2x3-17L  θJA-----------------------------------------------------------------------------------------------------------------  137oC/W
UQFN2x3-17L  θJC ---------------------------------------------------------------------------------------------------------------- 10.6oC/W

Power Dissipation, PD @ TA = 25°C
UQFN2x3-17L PD ----------------------------------------------------------------------------------------------------------------------------  0.73W

(Note 4)
Operating Junction Temperature Range  -------------------------------------------------------------------------------------------  -40oC to +125oC
Operating Ambient Temperature Range  -------------------------------------------------------------------------------------------  -40oC to +85oC
Supply Input Voltage, V

DD
  --------------------------------------------------------------------------------------------------------------  +3.0V to +5.5V

Supply Input Voltage, V
IN
  ---------------------------------------------------------------------------------------------------------------  +0.7V to V

DD

Note 1. Stresses listed as the above Absolute Maximum Ratings may cause permanent damage to the device.
These are for stress ratings. Functional operation of the device at these or any other conditions beyond
those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may remain possibility to affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended.

Note 3. θ
JA

 is measured in the natural convection at T
A
 = 25°C on a high effective thermal conductivity test board of

JEDEC 51-7 thermal measurement standard.

Note 4. The device is not guaranteed to function outside its operating conditions.

Note 5. Guarantee by design.

Absolute Maximum Rating

Thermal Information

Recommended Operation Conditions

(Note 1)
Input Voltage, V

IN
 -------------------------------------------------------------------------------------------------------------------------  -0.3V to +6V

Supply Voltage, V
DD

  -------------------------------------------------------------------------------------------------------------------  -0.3V to +6V
Output Voltage, V

OUT
 to GND  ----------------------------------------------------------------------------------------------------------  -0.3V to +6V

Other Pins  -------------------------------------------------------------------------------------------------------------------------------------  -0.3V to +6V
Storage Temperature Range  -----------------------------------------------------------------------------------------------------------  -65oC to +150oC
Junction Temperature  ------------------------------------------------------------------------------------------------------------------------------------  150oC
ESD Rating (Note 2)

HBM (Human Body Mode)  ---------------------------------------------------------------------------------------------------------------------  2kV
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Electrical Characteristics

(VIN = VDD = 5V, TA = 25OC, unless otherwise specified)
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU
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ycaruccA 5- -- 5 %

M1otdetcennocMILI Ω DNGotrotsiser 5 -- 5.5 A

ycaruccA 5- -- 5 %

gnitaolfMILI )2etoN( 8 -- 8.8 A

ycaruccA 5- -- 5 %

rotacidnIdooGrewoP

dlohserhThgiHDOOGP Verusaem,hgihseogDOOGP TUO 08 58 09 V% NI

dlohserhTwoLDOOGP Verusaem,wolseogDOOGP TUO 53 04 54 V% NI

egatloVwoLlluPDOOGP Am5otsknisDOOGP -- 52.0 -- V

emiTecnuobeDDOOGP )1etoN( wolothgiH -- 02 -- su

dlohserhTtnerruCtiucriCtrohS

pirTtnerruCtiucriCtrohS
dlohserhT )1etoN( I PCS 41 -- -- A

tiucriCtrohSfoemiTesnopseR
tnerruC )1etoN( T PCS -- -- 1 su

retemaraProtinoMtnerruC

tnerruCNOMIottnerruCTUOI
niaG

I TUO I/ NOMI -- 0045 -- A/A

ycaruccAtnerruCNOMI
)rorrEniaGhtiw(

I NOMI

I TUO A5.0= 02- -- 02 %

I TUO A3= 5.7- -- 5.7 %

I TUO A6= 5- -- 5 %

Note 1: Guaranteed by design
Note 2: The current limit level is forced to the higher level during soft start interval.
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Typical Operation Characteristics

SCP Response

Time: 2us/Div
 VIN =5V, RILIM = NC, CSS=NC

IMON vs. VIN

VIN (V)
VDD=5V, RILIM = NC, CSS=NC
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Current Limit Response

Time: 200us/Div
 VIN =5V, RILIM = NC, CSS=NC

LPM Response

Time: 20ms/Div
VIN =5V, Load=8Ω, CSS=NC

EN(5V/Div)

LOAD(5A/Div)

PGOOD(5V/Div)

VOUT(2V/Div)

EN(5V/Div)

LOAD(5A/Div)
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Power Off from EN

Time: 400us/Div
VIN =5V, RILIM = NC, CSS=10nF, Load=0.8Ω

Power On from EN

Time: 400us/Div
 VIN =5V, RILIM = NC, CSS=10nF, Load=0.8Ω
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Application Information

Supply Input Filtering
VIN pins supply power to the power switch and internal
circuit. Both of them should be connect to upstream power
supply with short and wide trace on the PCB. Events such
as hot-plug/unplug, output short circuit and over
temperature result in step change of input current with sharp
edges, which in turn causes voltage transient at supply
input due to di/dt effect of parasitic inductance on the current
path. A 22uF ceramic capacitor from VIN to GND, physically
located near the device is strongly recommended to control
the supply input transient. Minimizing the parasitic
inductance along the current path also alleviate the voltage
transient at the supply input.
Output Voltage Filtering
Bypassing the output voltage with a 1uF ceramic capacitor
improves the immunity of the device against output short
circuit and hot plug/unplug of load. A lower ESR capacitor
results in lower voltage drop against a step load change. A
large electrolytic capacitor from VOUT to GND is also
recommended. This capacitor reduces power supply
transient that may cause ringing on the input. USB supports
dynamic attachment (hot plug-in) of peripherals. A current
surge is caused by the input capacitance of downstream
device. Ferrite beads are recommended in series with all
power and ground connector pins. Ferrite beads reduce
EMI and limit the inrush current during hot-attachment by
filtering high-frequency signals. The DC resistance of the
ferrite bead should be specially taken care to reduce the
voltage drop.

Layout Consideration
The power circuitry of USB printed circuit boards requires
a customized layout to maximize thermal dissipation and
to minimized voltage drop and EMI

� � � � � Place the device physically as close to the USB
       port as possible. Keep all traces wide, short and
      direct to minimized the parasitic inductance.This
       optimizes the switch response time to output
       short circuit conditions.
�����    Place both input and output bypass capacitors near
       to the device.
� � � � � All VOUT pins should be connected together on the
      PCB. All VIN pins should be connected together on
      the PCB.
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UQFN2x3-17L

Note
1.Package Outline Unit Description:

BSC: Basic. Represents theoretical exact dimension or dimension target
MIN: Minimum dimension specified.
MAX: Maximum dimension specified.
REF: Reference. Represents dimension for reference use only. This value is not a device specification.
TYP. Typical. Provided as a general value. This value is not a device specification.

2.Dimensions in Millimeters.
3.Drawing not to scale.
4.These dimensions do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15mm.

Package Information
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Package Information

Reference Dimension
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Legal Notice
The contents of this document are provided in connection with uPI
Semiconductor Corp. (“uPI”) products. uPI makes no representations
or warranties with respect to the accuracy or completeness of the
contents of this publication and reserves the right to make changes to
specifications and product descriptions at any time without notice.

No license, whether express, implied, arising by estoppel or otherwise,
to any intellectual property rights, is granted by this publication. Except
as provided in uPI’s terms and conditions of sale for such products,
uPI assumes no liability whatsoever, and uPI disclaims any express
or implied warranty relating to sale and/or use of uPI products, including
liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright or other
intellectual property right. uPI products are not designed, intended,
authorized or warranted for use as components in systems intended
for medical, life-saving, or life sustaining applications. uPI reserves
the right to discontinue or make changes to its products at any time
without notice.

Copyright 2022 ©, uPI Semiconductor Corp. All rights reserved.

uPI, uPI design logo, and combinations thereof, are registered
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Other product names used in this publication are for identification
purposes only and may be trademarks of their respective companies.
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