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Adjustable Current

Features

® Vi 2.7-5.5V

® 28V Absolute Rating at Vout

® 4A Continuous Current Capability

® Adjustable Current Limit:0.1A~4A (Typ.)

» 0.5A~4A with 7% Accuracy
»  <0.5A with 10% Accuracy
»  <0.3A with 15% Accuracy

-Limit Load Switch with OVP

General Description

AW35065 is a current-limiting protection switch,
35mQ(Typ.), low resistance MOSFET switch
intended to be inserted between a power source
and a load to isolate and protect against abnormal
voltage and current conditions. The input operating
voltage range is between 2.7V to 5.5V. The output
terminal is rated 28V absolute maximum.

The internal soft-start circuit controls inrush current

® Ron: 35mQ (Typ.) due to highly capacitive loads. The device features
® Soft-start very low quiescent current. The supply current
® Output OVP: Typ.=5.8V reduces to 0.5pA in shut-down state.
® No Output Discharge During Off State The AW35065 has True Reverse-Current Blocking
® Open-Drain over-current fault flag (TRCB) protection to avoid undesired reverse
® Thermal Shutdown current from output to its input in either enabled or
® Under-Voltage Lockout (UVLO) diggpleg) states.
® True Reverse-Current Blocking (TRCB) The AW35065 also features several additional
® Shut-Down Supply Current: 0.5uA protection f.unctlons, such as output (?ver—voltage
e FCORN 13 18 1oL « (OVP) and input under-voltage protection (UVLO),
Q -omm>.omm- package plus over-current (with Fault-flag) and thermal
Applications protection.
® Type C Power Source Switch
® Computing, Monitor
® Portable Devices
Typical Application Circuit
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Figure 1 AW35065 Typical Application Circuit
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Pin Configuration and Top Mark
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Figure 2 Pin Configuration and Top Mark

Pin Name

Description

A3, B3, C3 | VOUT

Switch output

Al,B1,C1 VIN

Supply Input: Input to the power switch

A2,B2,C2 | GND

Device ground

switch.

D3 on | Logic Enable Control: Active HIGH- Logic HIGH Enable Operation
GPIO compatible Logic LOW Disable Operation

D1 FLAGB Fault Output: Active Low, open-drain output that indicates an input over current.
External pull-up resistor of greater than 10k is recommended.

D2 ISET Current Limit Set Input: A resistor from ISET to ground sets the current limit for the
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Functional Block Diagram
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Figure 3 AW35065 Functional Block Diagram
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Typical Application Circuits
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Figure 4 AW35065 Application circuit
Notice for Typical Application Circuits:

1. If VOUT is required external TVS, the maximum clamping voltage of the TVS should be below 28V.

2. If Rum is used to adjust the OCP threshold, connected between the ISET and GND pins. it is better to use
1% precision resistors to improve the OCP threshold precision. ISET pin cannot be left floating.

If FLAGB is used, Rpu is more than 10KQ, If FLAGB is not used, it can be left floating, or short to GND.
Cin = 1uF is recommended for typical application, larger Cin is also acceptable.
The input PCB traces as short and wide as possible to reduce the unwanted effect of long wire.

Cout minimum is recommended to be 1uF. The rated voltage of Cout should be larger than the TVS clamping
voltage. For example, the rated voltage of Cout is 50V.

S e

Ordering Information

Molsture Environmental Delive
Part Number | Temperature Package Marking | Sensitivity Information Formry
Level
FCQFN 4500 units/
AW35065FCR | -40°C ~ 85°C 1.3mmx1.8mm 65PZ MSL1 ROHS+HF Tape and
-12L Reel
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NOTE 1)

Absolute Maximum Ratings

PARAMETERS RANGE
ViN -0.3V to 6.0V
ON -0.3V to 6.0V
IseT -0.3V to 6.0V
FLAGB -0.3V to 6.0V
Vour -0.3V to 28.0V
Isw 4A
trD 2.3W
Reia 53.4°C/W
Operating free-air temperature range -40°C to 85°C
Maximum operating junction temperature Timax 150°C
Storage temperature Tstc -65°C to 150°C
Lead temperature (soldering 10 seconds) 260°C

NOTEL: Conditions out of those ranges listed in “absolute maximum ratings” may cause permanent damages
to the device. In spite of the limits above, functional operation conditions of the device should within the ranges
listed in “recommended operating conditions”. Exposure to absolute-maximum-rated conditions for prolonged

periods may affect device reliability

NOTEZ2: Thermal resistance from junction to ambient is highly dependent on PCB layout

ESD Rating and Latch Up

PARAMETERS VALUE UNIT
HBM (Human Body Model) (NOTE 3) 2 kV
CDMNOTE4) 1.5 kV
Latch-Up(NOTE ) +iT: 200 mA
-IT: -200

NOTE3: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin. Test method:

ESDA/JEDEC JS-001-2017
NOTE4: Test method: ESDA/JEDEC JS-002-2018
NOTES: Test method: JESD78E
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Electrical Characteristics

Unless otherwise noted, Vin=2.7 to 5.5V, Ta=-40°C to 85°C, Typical values are at Vin=5V and Ta= 25°C.

SYMBOL | PARAMETER TEST CONDITION | MmN | TYP | mAX [uniT
BASIC OPERATION
VN Input Voltage 2.7 55 Vv
Vin=5V, Vour=Open
la(oFF) Off Supply Current Von=GND 0.5 3.0 MA
Vin=5V, Vour=0V,
| Shutd C t 0.5 4.0 A
SD(OFF) utdown Curren Von=GND U
Quiescent current into _ Ao
la Vin pin lout=0, Ta = 25°C 182 250 MA
ViN=5V, lout=1A, Ta = 25°C 35 50 mQ
Rbs(on) On resistance
ViN=3.7V, lout=1A, Ta = 25°C 36 55 mQ
ViH ON InputLogic HIGH 1\, 5 7v/ 16 5.5v 0.9 v
Voltage
ViL ON Input Logic LOW Vin=2.7V to 5.5V 04 | v
Voltage
Vi rine FLAGB Output Logic ViN=5V, Isink=1mA 0.05 0.1 Vv
- LOW Voltage Vin=2.7V, Isnk=1mA 006 | 015 | v
FLAGB Output Logic _ .
IFLAGB_LK HIGH Leakage Voltage Vin=5V, Switch On 1.0 MA
lon ON Input Leakage Von =0V to VIN 1.0 MA
Pull-Down Resistance at
Ron_pD ON Pin 14 MQ
OVER-VOLTAGE PROTECTION
Rising Threshold 5.8
Vovep_triP | Output OVP Lockout
Falling Threshold 5.5
OUThnys Output OVP Hysteresis 0.3
lout=0.5A, C.=1uF,
tove OVP Response Ta=25°C, Vout from 5.5V to 300 ns
6.0V
UNDER-VOLTAGE LOCK OUT
Vin Increasing 25 Vv
Vuvio Under voltage lock out -
Vin Decreasing 2.3 Vv
Vuvio_Hys | UVLO Hysteresis 200 mV
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Electrical Characteristics (Continued)

Unless otherwise noted, Vin=2.7 to 5.5V, Ta=-40°C to 85°C, Typical values are at Vin=5V and Ta= 25°C.

SYMBOL | PARAMETER | TEST CONDITION | min | 1Y | max [uniT
OVER-CURRENT PROTECTION
Vin=5V, Rum=1KQ
Vour from 5V to 4.6V 0.93 1.0 1.07 A
Vin=5V, Rum=2KQ
Vour from 5V to 4.6V 465 | 500 | 535 | mA
ILim Current Limit VetV R KO
IN= ’ LIM=
17 2 2 A
Vour from 5V to 4.6V Q 00 30 | m
Vin=5V, Rum=10KQ
85 100 115 mA
Vour from 5V to 4.6V
M -
Hard Over-Current ode'rgte Over-Current
thocp , Condition, lout2lum, 1 us
Response Time
Vout =0
o c R Moderate Over-Current
toc Ti\r/:é- urrent Response Condition, 6 us
lout2ILIM, VouTsVin
t Over-Current Flag When Over-Current Occurs to 7 ms
OCFAG | Response Time Flag Pulling LOW
TURE REVERSE CURRENT PROTECTION
IrcB RCB Current Von=0V, Vout=5.5V, Ta= 25°C 12 MA
V1_rcB ECB Protection Trip Vout-ViN, Ta= 25°C 50 mV
oint
RCB Protection Release — Apo
VR_RcB Trip Point Vin-Vour, Ta=25°C 50 mvV
Vin=5V, Von=High, From 10 s
tres Default RCB Response Vout > Vin + 100mV to lout max H
Time ViN=5V, Von=High, From 3.0 s
Vout > Vin + 50mV to louT max )
THERMAL SHUTDOWN
Shutdown 155
tsp Thermal shutdown Return from Shutdown 135 °C
Hysteresis 20
DYNAMIC CHARACTERISTICS
toon Turn-On Delay 0.78 ms
tr Vout Rise Time 0.52 ms
ton Turn-On Time Vin=5V, RLoap=100Q, CL.=1pF, 1.30 ms
toorF Turn-Off Delay Ta=25°C, Rum=2040Q 22 us
tr Vour Fall Time 0.23 ms
torrF Turn-Off Time 0.25 ms
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Timing Diagrams
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Figure 5 AW35065 Timing Diagrams
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Typical Characteristics

Unless otherwise noted, Vin=2.7 to 5.5V, Ta=-40°C to 85°C, Typical values are at Vin=5V and Ta= 25°C.
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Detailed Functional Description

The AW35065 is a current limited power switch with over-voltage, over-current, reverse-current and thermal
shutdown protections. The VOUT pin is rated 28V. The switch current is rated up to 4A.

The device has true reverse-current blocking features that will prevent undesired current flow from output to its
input in either enabled or disabled state.

Enable

The ON pin is the ON/OFF control for the power switch. The device is enabled when ON pin is high and not in
under-voltage lockout state. The ON pin must be driven to a logic high or logic low state to guarantee operation.
While disabled, the AW35065 draws 0.5uA from supply.

Soft Start

The AW35065 has internal soft-start circuitry to limit inrush current due to large capacitive load.

Fault Reporting

The FLAGB pin is an open drain output. It is asserted low when either an over-current, or over-temperature
condition occurs. The FLAGB pin becomes high impedance when the fault conditions are removed. It is
recommended to be pulled up by a 10kQ pull-up resistor (Rpu) connected between FLAGB to 5V to provide a
logic signal.

When thermal shutdown is activated, FLAGB is pulled low immediately to report fault condition to host. FLAGB
become impedance again once fault is removed. In case of output overload, FLAGB pin is pulled low about 7ms
(toc_rLac) after device is in current-limiting.

The is no fault reporting for UVLO, OVP, and RCB event.

Under-Voltage Lockout

Under-voltage lockout protection turns off the switch if the input voltage drops below the under-voltage lockout
threshold (VuvLo). With the ON pin active, the input voltage rising above VuvLo_r, the switch will return to the ON
state.

Over-Voltage Protection

The voltages at Vour terminal is constantly monitored once the device is enabled. In case output voltage exceeds
the over-voltage protection threshold (Vovp), the device is turned off immediately. AW35065 can restart when
Vout drops below Vove F.

True Reverse-Current Blocking

True Reverse-Current Blocking (TRCB) protection to avoid undesired reverse current from output to its input in
either enabled or disabled states. When device is enabled, device is turned off whenever output voltage is higher
than input voltage 50 mV. The device is turned on again when output voltage falls below input by 50mV.

Thermal Shutdown

The thermal shutdown protects the device from internally or externally generated excessive temperature. The
power switch is turned off when the die temperature reaches thermal shutdown threshold of 155°C. There is a
20°C hysteresis. The switch automatically turns on again if the temperature of the die drops below approximately
135°C.
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Over Current Protection and Programmable Current Limit

The device continuously monitors the load current and ensure that the current through the switch does not
exceed current limit threshold. The current limit value is set with an external resistor connected between the
ISET and GND pins. when the switch current reaches the maximum value set by the switch, the switch acts as
constant current source until the power dissipation and die temperature to increase and trigger thermal shutdown.
The switch recovers if the device temperature drops below the threshold temperature.

During a transient short circuit event, the current through the switch increases very rapidly. The current limit
amplifier cannot respond to this event due to its limited bandwidth. Therefore, the AW35065 incorporates a fast-
trip comparator, which shuts down the pass switch when lout>IrasTriP, and terminates the rapid short circuit peak
current. The fast-trip comparator threshold Irastrip is 1.6lum and shuts down power switch for 6us. After the
transient short-circuit peak current has been terminated by the fast-trip comparator, the current limit amplifier
regulates the output current to Iuwm.
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Application Information

Current limit Programming

An external resistor (Ruwm) placed between the ISET pin and GND sets the switch current limit threshold (luim).
The ISET pin voltage is regulated by an internal control loop. The current limit threshold is proportional to the
current pulled from the ISET pin by the resistor. Use short trace routes for the Rum on the PCB to minimize the
impact of parasitic and noise on the accuracy of the current limit setting.

The current limit threshold can be estimated using the equation below:

ILIM = 2500%0.4V /R, (A)

15

Current Limit (A)

|

\

\
A

R, m(kQ)
Figure 30 Current Limit Threshold (ILim) vs. Current Limit Programming Resistor (Rum)

I ——

o
o u1 P,

For example, for 1A current limit threshold, a 1kQ R, resistor should be selected.

The current limit resistor setting is shown below in Table 1. The recommended 1% resist range for Ruwm is
2500<Rums10KQ.

Table 1. Current Limit Settings by Rum

Rum(€2) MIN. Current Limit(A) TYP. Current Limit(A) MAX. Current Limit(A)
250 3.72 4 4.28
267 3.4875 3.75 4.0125
285 3.255 35 3.745
308 3.0225 3.25 3.4775
333 2.790 3 3.21
364 2.5575 2.75 2.9425
400 2.325 25 2.675
444 2.0925 2.25 2.4075
500 1.860 2 2.14
571 1.6275 1.75 1.872.5
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Rum(Q) MIN. Current Limit(A) TYP. Current Limit(A) MAX. Current Limit(A)
667 1.395 1.5 1.605
800 1.1625 1.25 1.3375
1000 0.93 1 1.07
1111 0.837 0.9 0.963
1250 0.744 0.8 0.856
1429 0.651 0.7 0.749
1667 0.558 0.6 0.642
2000 0.465 0.5 0.535
2222 0.405 0.45 0.495
2500 0.36 0.4 0.44
2857 0.315 0.35 0.385
3333 0.27 0.3 0.33
4000 0.2125 0.25 0.2875
5000 0.17 0.2 0.23
6667 0.1275 0.150 0.1725

10000 0.085 0.100 0.115

Power Dissipation Calculation

Calculate the power dissipation for normal load condition using the following equation:
Power Dissipated = Ron % (lout)?

The worst cases power dissipation occurs when the load current hits the current limit due to over-current. The
power dissipation can be calculated using the following equation:

Power Dissipated = (Vin — Vourt) X lum

Assuming a given ambient temperature and an output current, the maximum allowable power dissipation is
calculated by:

Pomaxy=Tamax)-Ta/B3a
where:
Poax) is the maximum power dissipation.
Timax) is the maximum operating junction temperature.
Ta is the operating ambient temperature.
B34 is junction to air thermal impedance.

Please note that the thermal vias are placed under the exposed pad of the device, thus allowing for thermal
dissipation away from the device.
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Input Capacitor Selection

The input capacitor prevents large voltage transients from appearing at the input, and provides the instantaneous
current needed each time the switch turns on to charge output capacitors and to limit input voltage drop. It also
prevents high-frequency noise on the power line from passing through to the output. The input capacitor should
be located as close to the pin as possible. A minimum of 1uF ceramic capacitor should be used. However, higher
capacitor value is strongly recommended to further reduce the transient voltage drop at the input. It is
recommended to use a 1uF capacitor between VIN and GND close to the device pins. It can limit the voltage
drop of the input supply. Larger CIN can reduce voltage dip in high current applications. Without or smaller an
input capacitor, short-circuit and surge at the output will cause the input voltage to ring, which may destroy the
chip's internal circuitry when the input transient voltage exceeds the absolute maximum supply voltage (6V).

Output Capacitor Selection

To reduce EMI, improve the transient performance, and minimize negative effects of resistance and inductance
between the bypass capacitor and the downstream connector, a low-ESR 1uF ceramic capacitor between VOUT
and GND standard bypass methods are recommended. The output capacitor has to supply enough current for
a large load that it may encounter during system transient. This bulk capacitor must be large enough to supply
fast transient load in order to prevent the output from dropping. There is an upper limit for output capacitor for
AW35065 to ensure the output capacitor can be charged fully during start-up.

PCB Layout Guidelines

Reasonable PCB layout is important for improving the thermal and overall performance of AW35065. For best
results, follow the guidelines below:

1. Itis recommended to bypass VIN to GND with a 1uF or greater ceramic capacitor as close as possible to
the VIN pin;

2. ltis recommended to bypass VOUT to GND with a 1uF or greater ceramic capacitor as close as possible to
the VOUT pin. The internal soft-start function allows the AW 35065 to charge an output capacitor up to 100pF
without turning off due to overcurrent;

3. To optimize the switch response time to output short-circuit conditions, the traces routing the Rum to the
AW35065 must be as short as possible to reduce the effect of unwanted parasitic capacitor;

4. The input and output PCB traces as short and wide as possible to reduce the unwanted effect of long wire;
For 1 ounces of copper and use at least 4mm wire width; For 2 ounces of copper and use at least 2mm wire
width;

5. Placing a ground plane under all circuits to reduce resistance and inductance will improve DC and transient
performances.
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Figure 31 AW35065 PCB Layout Example
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Tape And Reel Information

REEL DIMENSIONS TAPE DIMENSIONS

P1 PO P2

QOO0 9

w
1 I I 1 T
O || o] o] |=
D1 L l
/
Cavity +—A0—
AO: Dimension designed to accommodate the component width
B0O: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness
W: Overall width of the carrier tape
PO: Pitch between successive cavity centers and sprocket hole
P1: Pitch between successive cavity centers
P2: Pitch between sprocket hole
D1: Reel Diameter
| | | | IDO DO: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O O Sprocket Holes
O O °
QLiez Qi Q2 Q11 Q2 Q11 Q2 -

N A Sl L2 User Direction of Feed

Pin 1

Pocket Quadrants

Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

DIMENSIONS AND PIN1 ORIENTATION
D1 DO AO BO KO PO P1 P2 W
(mm) | (mm) [ (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
178 8.4 1.58 2.04 | 0.73 2 4 4 8 Q1

All dimensions are nominal

Pinl Quadrant
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Package Description
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Land Pattern Data
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Revision History

Version

Date

Change Record

V1.0

Mar. 2023

The preliminary datasheet V1.0 released.
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Disclaimer

All trademarks are the property of their respective owners. Information in this document is believed to be accurate
and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give any
representations or warranties, expressed or implied, as to the accuracy or completeness of such information and
shall have no liability for the consequences of use of such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall obtain
the latest relevant information before placing orders and shall verify that such information is current and complete.
This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical, military,
aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of order
acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for acceptance
or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or
intellectual property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. AWINIC
is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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