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Typical Applications Circuit
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Pin Descriptions
Pin Number Pin Name Function
1 BS Bootstrap pin. A bootstrap capacitor is connected between the BS pin and SW pin. The voltage
across the bootstrap capacitor drives the internal high-side power MOSFET
2 IN Supplypower input pin. A capacitor should be connected between the IN pin and GND pin to keep the
input voltage constant
3 SW Power switch output pin. This pin is connected to the inductor and bootstrap capacitor
4 GND Ground pin
Feedback pin. This pin is connected to an external resistor divider to program the system output
5 FB voltage. When the FB pin voltage exceeds 1.1V, the over voltage protection is triggered. When the FB

pin voltage is below 0.3V, the oscillator frequency is lowered to realize short circuit protection
Compensation pin. This pin is the output of the transconductance error amplifier and the input to the
6 COMP current comparator. It is used to compensate the control loop. Connect a series RC network from this
pin to GND. In some cases, an additional capacitor from this pin to GND pin is required

Control input pin. EN is a digital input that turns the regulator on or off. Drive EN high/low to turn on/off
the regulator. Pull up with 100kQ resistor for automatic startup

Soft-start control input pin. SS controls the soft-start period. Connect a capacitor from SS to GND to
8 SS set the soft-start period. A 0.1uF capacitor sets the soft-start period to 15ms. To disable the soft-start
feature, leave SS unconnected
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Functional Block Diagram
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Absolute Maximum Ratings (Note 1)

Symbol Parameter Value Unit
Vin IN Pin Voltage -0.3t0 20 \%
Ven EN Pin Voltage -0.3to Vin V
Vsw SW Pin Voltage 21 \%
Vas BS Pin Voltage -0.3 to Vg6 \Y
Veg FB Pin Voltage -0.3t0 6 \Y

Veomp COMP Pin Voltage -0.3t06 \Y
Vss SS Pin Voltage -0.3t0 6 \Y
6sa Thermal Resistance 105 °C/W
T, Operating Junction Temperature +150 °C
Tste Storage Temperature -65 to +150 °C

Tiean Lead Temperature (Soldering, 10sec) +260 °C

VHBM ESD (Human Body Model) 2000 \Y
Vvm ESD (Machine Model) 200 \

Note 1:  Stresses greater than those listed under “Absolute Maximum Ratings” may,cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “Recommended Operating Conditions” is not implied.

Exposure to “Absolute Maximum Ratings” for extended periods may affect device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vin Input,Voltage 4.5 18 \%
Ta Operating Ambient‘Temperature -40 +85 °C
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DICUES. AP3502F
Electrical Characteristics (T.=+25°C, Vix=Ven=12V, Vour=3.3V, unless otherwise specified.)
Symbol Parameter Conditions Min Typ Max Unit
SUPPLY VOLTAGE (IN PIN)
Vin Input Voltage _ 4.5 _ 18 \%
la Quiescent Current Veg=1V,Ven=3V _ 1.2 1.4 mA
IsHon Shutdown Supply Current Ven=0V _ 0.1 10 MA
UNDER VOLTAGE LOCKOUT
Vuvio Input UVLO Threshold Vin Rising 3.65 4.00 425 \%
Vhvs Input UVLO Hysteresis _ _ 200 _ mV
ENABLE (EN PIN)
_ EN Shutdown Threshold Voltage _ 11 1.5 2 \%
I N N
_ EN Lockout Threshold Voltage _ 2.2 25 2.7 \%
_ EN Lockout Hysteresis _ _ 210 _ mV
VOLTAGE REFERENCE (FB PIN)
Vrg Feedback Voltage _ 0.907 0.925 0.943 \%
Vegov Feedback Over Voltage Threshold _ _ 1.1 _ \%
lrs Feedback Bias Current Ves=1V -0.1 _ 0.1 MA
MOSFET
Rosont High-side Switch On-resistance(Note 3) » | 1sw=0.2A/0/7A _ 100 _ mQ
Roson. Low-side Switch On-resistance(Note 3) lsw=-0.2A/-0.7A _ 100 _ mQ
CURRENT LIMIT
ILeakH High-side Switch Leakage Current Vin=18V,Ven=Vsw=0V _ 0.1 10 MA
ILimn High-side Switch Current Limit _ 2.7 3.5 _ A
lume Low-side Switch Current Limit From Drain to Source _ 1.4 _ A
SWITCHING REGULATOR
foset Oscillator Erequency _ 280 340 400 kHz
fose2 Short Circuit Oscillator Frequency _ _ 90 _ kHz
Dwax Max. Duty Cycle Vrs=0.85V _ 90 _ %
Duin Min. Duty Cycle Veg=1V _ _ 0 %
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Electrical Characteristics (Cont. T\=+25°C, Vi\=Ven=12V, Vour=3.3V, unless otherwise specified.)
Symbol Parameter Conditions Min Typ Max Unit
ERROR AMPLIFIER
Aea Error Amplifier Voltage Gain (Note 2) _ _ 400 _ VIV
a Gea Error Amplifier Transconductance _ _ 800 _ WA
=) Ges COMP to Current Sense ~ B 35 B AN
Z Transconductance
- THERMAL SHUTDOWN
=
4 Torsp Thermal Shutdown (Note 2) _ _ +160 4 o
8 Thvs Thermal Shutdown Hysteresis (Note 2) _ _ +30 _ °C
2 SOFT START (SS PIN)
(=]
- tss Soft-start Time (Note 2) Css=0.1uF _ 15 4 ms
[+ 4 _ Soft-start Current Ves=0V _ 6 3 Ty
Notes: 2. Not tested, guaranteed by design.
Vaw: - V.
3. Rpson= _SW1 "SW2
SW1 Iswz
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AP3502F

Performance Characteristics (T,=+25°C, Vix=12V, Vour=3.3V, unless otherwise noted.)

Efficiency vs. Output Current
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Quiescent Current vs. Case Temperature
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Performance Characteristics (Cont. T,=+25°C, Vix=12V, Vour=3.3V, unless otherwise noted.)

Output Ripple (lout=2A) Load Transient (lour =1A to 2A)

V|N7Ac
200mV/di
VOUT_AC
Vour ac 100mV/div
20mV/div
I |
H out
1A/div 1A/div
VSW
10V/div
Time 2ps/div Time 200ps/div.
Enable Turn on Characteristic Enable Turn off Characteristic
(V|N=12V, VEN=3.3V, VOUT=3.3V, ||_=2A) (V|N=1 2V, VEN=3.3V, VOUT=3.3V, ||_=2A)
VEN
VEN H
2V/div 2Vidiv
VSS
VSS H
2V/div 2Vidiv
VOUT
VOUT .
2V/div &
I
I 1A/div
1A/div
Time! 10ms/div Time 200us/div
Short Circuit/Protection (lour=0A)
Vou'r VOUT
2V/div 2V/div &
I ; h
oA/div N\NM\N\N\\\\E\\\\\N\\“d\\\\\\\\\\‘\ 2A/div
e : " }\\A 1 A
YWY
Time 40ps/div Time 40ps/div
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DrOOES.

AP3502F
Ordering Information
AP3502F X X - X
JLE
Product Name Package Packing RoHS/Green
M : SOIC-8 TR : Tape & Reel G1:RoHS Compliant
Blank : Tube Green
Package Telgz?‘?;ure Part Number Packing
AP3502FM-G1
SOIC-8 -40 to +85°C
AP3502FMTR-G1 & Reel
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WIES AP3502F
Package Outline Dimensions (all dimensions in mm(inch).)
(1) Package Type: SOIC-8
. 4.70000.185) 0.320(0.013)
5.100(0.201) 1.350(0.053)
i 1.750(0.069)
| ﬁ<8
I T
i Y
\ \#48/
0.675(0.027) 5
0.725(0.029) 5.800(0.228)
1.270(0.050) 6.200(0:244)
TYP ‘
D
20:1
0.100(0.004) 0.800(0.031)
. 012 ©
0-300(0.012) 8 0.200(0.008)
o
S
©
H HH 5
i x
1.000(0.039) | 3
. || 3.800(0.150)
4.000(0.157
~ (0.157) I
< l
H H I H 4
| 0.190(0.007)
0.330(0.013) 0.250(0.010)
0.510(0.020)
0.900(0.035) R0.150(0.006)
0.450(0.017)
0.800(0.031)
Note: Eject hole, oriented hole and mold mark is optional.
AP3502F 10 of 11 July 2021

Document number: DS41525 Rev. 3 - 4
Downloaded from AFFOW.Com.

www.diodes.com

© Diodes Incorporated


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Wms® AP3502F

I N C O RP ORATE D

IMPORTANT NOTICE

1. DIODES INCORPORATED AND ITS SUBSIDIARIES (‘DIODES”) MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
WITH REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and users who design with Diodes
products. Diodes products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for
(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of the Diodes products for their intended
applications, (c) ensuring their applications, which incorporate Diodes products, comply the applicable legal‘and regulatory‘requirements as well
as safety and functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality
control techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) to. minimize the risks associated with
their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or\feedback that'may. be provided by Diodes
from time to time. Any customer or user of this document or products described herein willlassume allyrisks and liabilities @ssociated with such
use, and will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages and
liabilities.

4. Products described herein may be covered by one or more United{States, international or foreign, patents and pending patent
applications. Product names and markings noted herein may also be covered by one or moredUnited States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any of its, intellectual property rights or the rights of any third parties
(including third parties whose products and services may be described in this document oron Diodes’ website) under this document.

5. Diodes products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/term§-and-conditions-of-sales/)» or other applicable terms. This document does not
alter or expand the applicable warranties provided by Diodes. Diodes),does not warrant or_accept any liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes products and technology may not be dsed for or incorporatediinto any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. /Should customers or users use'Diodes products in contravention of any applicable laws or
regulations, or for any unintended or unauthorized application, customersiand users will (a) be solely responsible for any damages, losses or
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with
the applicable laws and regulations, as well.asrany unintended or unauthorized application.

7. While efforts have been made to ensure the informationscontained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and typographicalserrors. Diodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation to update er otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancements, improvements, corrections or other changes without further notice to this document and any product described
herein. This document is written in'English but may be translated into multiple languages for reference. Only the English version of this document
is the final and determinative format released by Diodes.

8. Any unauthorized copying, madification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumes, nodresponsibility\for any losses incurred by the customers or users or any third parties arising from any such
unauthorized use.

Copyright®©® 2021 Diodes Incorporated
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