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1 Description

The CN1501 is a power management unit that
integrates a load switch and a low noise, low
dropout linear regulator for 12V input power
supplies. The load switch is capable of supporting
up to 1A output current, while the LDO provides
160mA output current with adjustable output
voltage. The CN1501 ensures reliability with
independent output short-circuit protection for
each channel, thermal protection and input under-
voltage lockout function, and input over-voltage
protection.

The CN1501 is available in SOT23-6 and SOP8
packages. A compact solution is available with
minimal external components.

2 Features

® |ow power consumption: quiescent current:
125uA

® \Wide input voltage range: 5-18V

® Channel I : Adjustable Current Limit Load
Switch

® Channel II: 160mA current limited LDO with
adjustable output voltage

® Channel II output voltage accuracy of 2%

® Input overvoltage protection: 22.5V

® Overcurrent protection for dual channel
independent hiccup mode

® Short circuit protection for dual channel
independent hiccup mode

® Thermal shutdown

® Supports SOP8 and SOT23-6 packages.

3 Applications

Smart Meters

12V Power Interface

Portable Battery Powered Devices
IP camera

18V Dual Channel, Load Switch and LDO

4 Pinout
Top view
VIN O ouT
ISET FB
LDO
oo T6]GND
NC [4]] NC
CN1501SHR(SOP8)
OUTE @ E VIN

GND E E ISET
s [ afd

CN1501TER(SOT23-6)

5 Ordering information

. Quantity/
Product Number | Package | Marking
Tape
1501A
CN1501SHR-A
YYWW
SOP8 4000/Tape
1501XX
CN1501SHRXX
YYWW
1501A
CN1501TER-A
YYWW
SOT23-6 3000/Tape
1501XX
CN1501TERXX
YYWW

Note: XX refers to the output voltage of LDO channel.

XX=50, means LDOOUT is 5V.
YY=Year WW=Week.

Green (RoHS & HF): CHIPNORTH defines "Green" to

mean Pb-Free (RoHS compatible) and free of halogen

substances. If you have additional comments or questions,

please contact your CHIPNORTH representative directly.
Moisture sensitivity level(MSL):3
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6 Typical Application

CN1501-A
12V Input 12V Output
VIN ouT
10uF 0.1uF
ISET LDO output - Jyour_| 220uF
ouT - ==
Rlimit R2 |10uF
GND FB T
R1
CN1501XX
12V Input 12V Output
VIN ouT
10uF 0.1uF
ISET LDO Output|1ouF_| 220uF
ouT - ==
Rlimit _J1ouF
GND FB T

L

Note: CN1501XX: XX refers to LDO output voltage, e.g. CN1501TERSO refers to LDO fixed output 5.0V.

7 Pin Descriptions

Pin No.
i o Pin Name Descriptions
1 ouT Load switch output pin.
2 6 GND Ground.
CN1501-A: LDO output voltage feedback pin.FB detects the
3 . B output voltage of the LDO, which is regulated to 1.1V by the
control loop, and a resistor divider is connected at FB.
CN1501XX: FB float or short to ground.
4 3, LDOOUT LDO output pin.
Current Limit Setting Pin. The current limit of the load switch can
5 5 ISET be programmed by connecting a resistor between the ISET pin
and the GND pin. The current limit is typically 480mA when ISET is
short to ground or floated.
6 1 VIN Input pin.
4 NC No connect.
NC No connect.
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8 Block Diagram
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Current
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9 Specifications

9.1 Absolute Maximum Ratings

Parameter Symbol Value Units
Input voltage Vin -0.3~-24 \%
Output voltage Range Vour -0.3~24 \%
ISET voltage ViseT -0.3~6 \%
FB voltage Ves -0.3-6 \%
LDO Output Voltage Viboout -0.3-12 \%
Storage temperature Tstg -55~+150 °C

(1) Stresses exceeding the values listed under Absolute Maximum Ratings may cause permanent damage to the device.

These listed values are stress ratings only and do not imply that the device will operate properly under these conditions or

any other conditions other than the recommended operating conditions. Prolonged operation at maximum absolute rating

conditions can affect device reliability.

(2) All voltage values are based on the ground terminal.

9.2 ESD Ratings

Discharge mode Standard Value Units
HBM ANSI/ESDA/JEDEC JS-001-2024 +3000 \
CDM ANSI/ESDA/JEDEC JS-002-2022 +2000 \
Latch up JESD78F.02-2023 +200 mA
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9.3 Recommended Operating Range
Parameter Symbol Min. Max. Units
Input voltage range ViN 5 18 \Y,
LDO Output Voltage Range VLDOOUT 1.8 7 \%
Operating Temperature Ta -40 85 °C
9.4 Thermal Information
Parameter Package Value Unit
Junction to ambient thermal
] SOT23-6 220 °C/W
resistance(0.a)
Junction to ambient thermal
] SOP8 110 °C/W
resistance(0.a)
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9.5 Electrical Characteristics
Test conditions: ViN=12V, Ta=25°C, unless otherwise specified.
Parameter Symbol Conditions Min Typ Max Unit
Input Voltage Range ViN 5 18 \%
Quiescent Current lo 60 125 190 UA
Input UVLO Threshold VIN_uvLo VIN rising 4.4 4.6 4.8 \%
Input UVLO hysteresis Vin_uvio_HysT | VIN falling 0.3 \%
Input OVP Threshold VIN_oviLo VIN rising 225 \%
Input OVP hysteresis Vin_ovio_nysT | VIN falling 1 \%
Load Switch On- IOUT=1A, OCP threshold
Rpson 200 400 600 mQ
resistance setting greater than 1.2A
lLm_out RIimit=200KQ 0.1 A
Load Switch Current
Limit Rlimit=10KQ 0.95 1.05 1.15 A
imi
Float ISET pin 0.42 0.48 0.54 A
Load Switch Short Circuit
OUT short to GND 0.09 A
Current Limit
LDO Output Voltage Internal integrated voltage > ) "
Accuracy divider resistor °
1.1*0.9 1.1*1.0
FB Voltage Accuracy CN1501-A 8 1.1 ) V
LDO Dropout Voltage VbRror ILboout=100MA@Vout=5V 100 mV
LDO Current Limit lLmiT_Loo 160 220 mA
OUT Short Circuit
Tdect_out 211 ms
Detection Time
OUT short-circuit hiccup
. Thicup_OUT 3.24 S
interval
LDOOUT short-circuit
o Tdect_LDOOUT 53 ms
detection time
LDOOUT short-circuit
) ) ) Thicup_LDOOUT 0.81 S
hiccup interval time
Over-temperature
) ) Trsp_out 160 °C
protection point
Over-temperature
Ttsp_HysT 30 °C

protection hysteresis
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9.6 Characteristics Curve (CN1501TER50)

Test conditions: ViN=12V, Ta=25°C, unless otherwise specified.
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10 Detailed Description

10.1 Overview

The CN1501 is a PMU that integrates a load switch and a low noise LDO, with the Channel | load switch
providing up to 1A output current and the Channel II LDO regulator providing up to 160mA output current.
The CN1501 is available in LDO fixed output version CN1501XX and LDO adjustable output version
CN1501-A.

10.2 Current Limit Protection

The CN1501 contains two independent current limit circuits for monitoring and controlling the gate voltage
of the pass transistors to limit the output current to a certain value. The current limit of the LDO is fixed
at 220mA, and the current limit of the load switch can be set by the external resistor Rlimit on the ISET
pin.

Once the load switch output current reaches the current limit threshold, the internal circuit regulates the
gate voltage to maintain a constant power MOSFET current. In order to limit the current, the gate-to-
source voltage must be regulated from 5V to about 1V. Typical response time is about 15us, during which
a small overshoot of the output current may occur. The CN1501 allows the ILIMIT pin to be floated or
shorted to ground during operation. If the ILIMIT pin is floated or shorted to ground, the current limit is
internally set to 480mA.

10.3 Short Circuit Protection

The CN1501 incorporates an independent short-circuit protection function. If the load current increases
rapidly due to a short circuit, the current may exceed the current limit threshold before the control loop
reacts. when the current exceeds 1.5 times of the current limit value, the short circuit protection function
will be triggered and the fast shutdown circuit will be activated to shut down the power MOSFET. when
the chip triggers the short circuit protection, it will be restarted once for checking whether the short circuit
exists. If the short circuit still exists when the device is restarted, the CN1501 will adjust the gate voltage
to keep the current at the short-circuit current limit level. If the short-circuit condition at the OUT pin
remains for more than 210 ms, the IC enters hiccup mode and the power FETs are forced off and enabled
again after 3.2 s. If a short-circuit condition at the LDOOUT pin is maintained for more than 50 ms, the IC
enters hiccup mode and the power FET is forced off and re-enabled after 0.8s.
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10.4 Load Switch Fold Back Function
The CN1501's load switch current limit protection integrates a fold back protection function. When the

OUT voltage is less than 3.5V, the ILIMIT threshold decreases as the VOUT voltage decreases, with a
downward slope of 400 mA/V, and the minimum current limit is the short-circuit current limit.

Vout A
51— !
Rlimit=10kQ
1V [
90mA 1.1A lout

10.5 Input Overvoltage Protection
When the input voltage exceeds the protection threshold (typically 22.5V), the CN1502TER will be
disabled. When the input voltage drops below 21.5V, the CN1502TER will be reactivated.

10.6 Thermal Shutdown
When the temperature of CN1502TER rises above 160°C, it will enter a thermal shutdown state. The

device can only be reactivated when the temperature drops below 130°C.
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11 Application information

11.1 Typical applications
The following figure shows a typical application schematic for a circuit that can be used to evaluate the

performance of the CN1501.

CN1501-A
12V Input 12V Output
VIN ouT
10uF 0.1uF
—— ISET LDO Output 1,0, | 220uF
ouT = ==
Rlimit R2 _110uF
GND FB T
R1
CN1501XX
12V Input 12V Output
VIN ouT
10uF 0.1uF
ISET | DO OUuIpUt|1ouF_| 220uF
ouT = ==
Rlimit _|1ouF
GND FB T

%

11.2 LDO Output Voltage Setting
For CN1501-A version, its LDO channel output voltage can be set by external feedback resistor, and the
output voltage is calculated as follows:

R,
VOUT=VFBX (1+_)
R,

where VFB is typically 1.1V typical (internal reference voltage).

11.3 Load Switch Current Limit Setting
The current limit value of the load switch can be set by the external resistor Rlimit on the ISET pin.The

formula for calculating ILIMIT is as follows:

K o soma
Rlimit T >

When the ISET pin is floating or shorted to ground, the current limit is set internally to 480mA.

ILIMIT =

11.4 PCB Layout
An efficient layout is essential for stable operation. For best results, refer to the diagram below and follow

these guidelines
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Place the high current paths (VIN and VOUT) close to the device, using short, straight and wide

leads.

Place the input capacitors close to the VIN and GND pins.

Connect VIN and VOUT pads to large VIN and VOUT planes to improve thermal performance.
Place a current limiting resistor externally near the ISET pin pads.

cniso1 VIN_K OUT_K

SOP8

VIN

d C4 l
l_| A C
GND

R3 mmmpz
Fcs i [g

e=j[fem  [om

LDOOUT_K LDOOUT GND

11.5 Basic Performance

Test

conditions: Vin=12V, Ta=25°C, unless otherwise specified.

LDO Load Regulation LDO Line Regulation
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11.6 Operating waveforms
Test conditions: Vin=12V, Ta=25°C, unless otherwise specified.
Tek Eﬁ . Trig? : [ : : T . T | A& & @ Tek Prevu : Trig? ﬁ[ s 1 2 & o 09
. Y 7 k E
1 /_‘/-—* vy \
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I \
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12 Package Information
SO0T23-6
unit: mm
2.9+0.2 Oo~15§ §
1.9+0.2 / @ é
- 5 4 =
| | |
i s 1 I
! ! ! -~
| | | [
= 5 % — T
|
| va| 5
| 7 a ©
| s} wn +
. 2 o
| N
|
——
| | | =
0 ! 1 A \13.
| | I
1 0.95%0.1 ,
0. 6HAX g
1
i 3
0.15240.008 ) @) stand tall
\ . 0.02~0.10
S
/ 0.1MAX
—= (@) PIN width
\ 0.420.1
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13 Important Statement

Chipnorth Electronic Technology (Nanjing) Co., Ltd. and its subsidiaries reserve the right to make
modifications, improvements, corrections, or other changes to this document and to any of the products
described herein at any time without notice. Chipnorth Electronic Technology (Nanjing) Co., Ltd. disclaims
any liability arising out of the use of this document or any of the products described herein; Chipnorth
Electronic Technology (Nanjing) Co., Ltd. does not transfer any license to its patents or trademarks or
other rights. Any customer or user using this document or any of the products described herein assumes
all risk and agrees to hold harmless Chipnorth Electronic Technology (Nanjing) Co., Ltd. and all
companies whose products are displayed on Chipnorth Electronic Technology (Nanjing) Co., Ltd.
Chipnorth Electronic Technology (Nanjing) Co., Ltd. makes no warranty and assumes no responsibility
for any products purchased through unauthorized sales channels. In the event that a customer purchases
or uses a product from Chipnorth Electronic Technology (Nanjing) Co., Ltd. for any unintended or
unauthorized use, the customer shall indemnify and hold harmless Chipnorth Electronic Technology
(Nanjing) Co., Ltd. and its representatives from and against all claims, damages, and attorney's fees
arising from any personal injury or death, directly or indirectly, arising out of or in connection with such
purchase or use.
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