A AP3428/A

I N CORPORATED Lead-free Green

1.5MHZ, 1A STEP-DOWN DC-DC BUCK CONVERTER

Description Pin Assignments

The AP3428/A is a 1A step-down DC-DC converter. At heavy load,
the constant-frequency PWM control provides excellent stability and (Top View)
transient response. No external compensation components are
required.

eN [ 1] [ 5 | rs

The AP3428/A supports a range of input voltages from 2.5V to 5.5V,

allowing the use of a single Li+/Li-polymer cell, multiple Alkaline/NiMH GND | 2
cells, and other standard power sources. The output voltage is
adjustable from 0.6V to the input voltage. The AP3428/A employs
: 9 Y x [3 4 | VIN

internal power switch and synchronous rectifier to minimize external

part count and achieve high efficiency. During shutdown, the input is
disconnected from the output and the shutdown current is less than TSOT25/TSOT25 (Type SM) for AP3428
1pyA. Other key features include overtemperature and short-circuit

protection, and undervoltage lockout to prevent deep battery (Top View)
discharge.
The AP3428/A delivers 1A maximum output current while consuming VIN | 1 E LX
only 40pA of no-load quiescent current. Ultra-low Rps(on) integrated
MOSFETs and 100% duty cycle operation make the AP3428/A an GND | 2
ideal choice for high output voltage, high-current applications which
require a low dropout threshold. Pulse skip mode allows the device to

arire a oW crope . P me En[ 3 4 |FB
maintain high efficiency under light-load conditions.
The AP3428/A is available in TSOT25, TSOT25 (Type SM), and U- TSOT25/TSOT25 (Type SM) for AP3428A
DFN2020-6 (Type J) packages.

(Top View)

Features Pin 1 Mark

e  Output Current: Up to 1A
. Output Voltage: 0.6V to VIN

e Input Voltage: 2.5V to 5.5V - | _——

e 0.6V Reference Voltage with +2% Precision EN _2_: | __5 GND
e 40pA (typ) No-Load Quiescent Current : :

e Shutdown Current: <1uA VIN :3:: L | ::4: LX

. 100% Duty-Cycle Operation
. 1.5MHz Switching Frequency
e Internal Soft Start U-DFN2020-6 (Type J)
. No External Compensation Required
e  Current Limit Protection

e  Thermal Shutdown

e TSOT25, TSOT25 (Type SM), U-DFN2020-6 (Type J) Packages Post DC-DC voltage regulations
e  Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) Set-top boxes

e Halogen and Antimony Free. “Green” Device (Note 3) e  Notebook computers

Applications

. For automotive applications requiring specific change . PADs
control (i.e. parts qualified to AEC-Q100/101/104/200, PPAP
capable, and manufactured in IATF 16949 certified facilities),
please contact us or your local Diodes representative.
https://www.diodes.com/quality/product-definitions/

Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and
Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and
<1000ppm antimony compounds.
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Typical Applications Circuit

ViN=2.5V to 5.5V
CIN
> L1 2.2uH
10uF 3 i Vour=1.8V
—— L 7YY YN . 0O
) 5 7 1 1
N C1 R1 c
——GND = ouT
> 22pF 300k 1 10uF
FB .
07
ON | OFF EN
R2
150k
Pin Descriptions
Pin Number
Pin
TSOT25/ TSOT25 TSOT25/ TSOT25 i
U-DFN2020-6 | Name Function
(Type SM) (Type SM)
(Type J)
for AP3428 for AP3428A
1 3 5 EN Enable control input. Force this pin voltage above 1.5V enables
the chip, and below 0.4V shuts down the device.
2 2 5 GND Ground pin
3 5 4 LX The drains of the internal main and synchronous power
MOSFET.
4 1 3 VIN Bias supply. Chip main power supply pin
5 4 6 FB Feedback voltage to internal error amplifier, the threshold
voltage is 0.6V.
— — 1 NC NC
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Functional Block Diagram

EN VIN
_— e — ——— —— e—— —— e—— —— e—— — e—— — —— —— — — — — —_—
[ e 413} |
Slope . OCP I
I Compensation Oscillator Comparator UVLO I
» Current |¢ I
I Shutdown L (5 )« Sensing |
Comparator I
| | \Kj ;] |
Buffer & ‘ ‘
I Bias > Dead Time
Generator Control »  Control 3(5){4}|
I Logic Logic T LX
| PWM X
Soft Comparator ‘H I
I Start [ K “]
| | * |
FB 5(4){6} Reverse Inductor>~_ - I
? Current Comparator
I Error I
Amplifier - 2(2){5}§> GND
Vin OVP Comparator I I
I Bandgap I
I Reference
— e e e e e e e e e e e e e e e
(A): TSOT25/TSOT25 (Type SM) for AP3428
(B): TSOT25/TSOT25 (Type SM) for AP3428A
(C): U-DFN2020-6 (Type J)
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Absolute Maximum Ratings (Note 4)

Symbol Parameter Rating Unit
VIN Input Voltage -0.3t0 6 \%
VEN EN Pin Voltage -0.3 to VIN+0.3 \Y

-0.3 to VIN+0.3 \Y
Vix LX Pin Voltage
-3V to 7V (<40ns) \%
VrB Feedback Pin Voltage -0.3 to VIN+0.3 \
TSOT25 0.4
Pp Power Dissipation (on PCB, Ta = +25°C) TSOT25 (Type SM) w
U-DFN2020-6 (Type J) 1.89
TSOT25
220
NI Thermal Resistance (Junction to Ambient) TSOT25 (Type SM) °C/W
U-DFN2020-6 (Type J) 53
TSOT25 130
8Jc Thermal Resistance (Junction to Case, Simulation) TSOT25 (Type SM) °C/W
U-DFN2020-6 (Type J) 25
Ty Operating Junction Temperature +155 °C
TsTG Storage Temperature -55 to +150 °C
Vvm ESD (Machine Model) 200 \%
VHBM ESD (Human Body Model) 2000 \%
Vcbm ESD (Charge Device Mode) 1000 \%

Note 4:

Stresses greater than those listed under Absolute Maximum Ratings can 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 can affect device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
VIN Supply Voltage 2.5 5.5 \%
Ty Junction Temperature Range -40 +125 °C
TA Operating Ambient Temperature -40 +85 °C
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Electrical Characteristics (@Ta = +25°C, VIN = 5.0V, Vour = 2.5V, Cout = 10yF, L = 2.2uH, unless otherwise specified.)

Symbol Parameter Condition Min Typ Max Unit
VIN Input Voltage Range — 2.5 — 5.5 \Y
Vout Output Voltage Range — 0.6 — VIN \Y
la Quiescent Current VrB = 0.65V — 40 — MA
IsD Shutdown Current VEN = 0V — 0.1 1 MA
VFB Regulated Feedback Voltage — 0.588 0.6 0.612 \Y
IFB FB Leakage Current Ve =1V — — 0.2 MA
ILim Peak Inductor Current — 1.3 — - A
fosc Oscillator Frequency — — 1.5 — MHz
RosOn Drai.n-Source On-State Isw = 100mA High Side — 250 — mQ
Resistance Isw= 100mA Low Side — 170 — mQ
RbISCH CR):;?;L?ischarge Switch On N _ 21 _ KO
VENH EN Threshold High — 1.5 — — \Y
VENL EN Threshold Low — — - 0.4 \Y
IEN EN Leakage Current VIN=VEN =5V -1.0 — 1.0 MA
VuvLo Input UVLO Threshold - — 24 2.7 V
VHys UVLO Hysteresis — — 0.1 — \Y
Totp Overtemperature Protection — — +160 — °C
ToTH OTP Hysteresis — — +15 — °C
tss Soft-Start Time — - 2 - ms
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Performance Characteristics (@Ta =+25°C, ViIN = 5V, Vout = 1.8V, unless otherwise specified.)

Efficiency vs. Load Current

Feedback Reference Voltage vs. Temperature
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PFET Drain-Source On-State Resistance vs. Temperature

NFET Drain-Source On-State Resistance vs. Temperature
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Performance Characteristics (@Ta = +25°C, VIN = 5V, Vourt = 1.8V, unless otherwise specified.) (continued)

Enable Turn-On Characteristic (lour= 1A)

Enable Turn-Off Characteristic (lour= 1A)

I \

| ‘ |

1 L Ven |

Ven | ! | (5Vv/div) ;

(BV/diV) " 1 | M

I - |

| | ; Vour !

; | | (1Vidiv) |

Vour | E | ;
(1V/div) I | o 1
| ‘ !

| I
I
I : / \
(1A/div) ,=‘ | |
Vsw |
(5V/div) r i

0
Measire Pl PIOUHET)
value = -
status & i

Time (2ms/div)

Short Current Protection (loutr = 1A)

I | |
(1A/div) —

Vsw
(5V/div) = |

i

Measure Preq(Cl) P2duty(C1)
value B
status & &

Time (2ms/div)

SCP Recovery (lout = 1A)

Vour
(1V/div)
4 Vour
. (1Vrdiv) )
S DU DU S | L L
I | I
1A/div i L
( ) (1A/div)
Vew Vsw I
(5V/div) = I Gvidiviap ¢ g1 111111919/
Measure P1freaiCt) P2 uutﬂa) leasure Plfreq(t1) P2AuCT) ‘
value 50038128 Hz 847% aloe 0221855 Hr 4B03%
status A A itatus i -

Time (2ms/div)

Load Transient (lour=0.1A to 1A)

Vout Ac =

(100mV/div) VWWV n‘”M’fﬂM

Time (2ms/div)

Load Transient (lout=0.5A to 1A)

Vout AC = | A

(100mV/div) ¥

[ | lo [
lo A 0 e
(1A/div) ___4 L_......__. (1A/div)
Measure P1 .fveq?m) PdutyC1) feasure P|Tren:ct] P2.dum(C1)
value - - ) - -
us stales i
” Time (2ms/div) Time (2ms/div)
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Application Information

Typical application circuit is shown in the Typical Applications Circuit and for the circuit parameters setting please refer to the following
descriptions.

Undervoltage Lockout (UVLO) Circuit

When the ViN drops lower than the UVLO detector threshold, the UVLO circuit starts to operate, VRer stops, and high-side switch and low-side
switch built-in switch transistors turn “OFF”. As a result, Vout drops according to the Cout capacitance value and the load. When the V\y is rising
higher than UVLO released voltage, the IC will restart the operation.

Short-Circuit Protection and Recovery

When the AP3428/A output node is shorted to GND that Vrs drops under 0.42V, AP3428/A will enter hiccup mode to protect itself. If short circuit is
removed, and Vrs rises over 0.42V, the AP3428/A recovers to normal operation again. If the AP3428/A reaches OCP threshold while short-circuit,
the AP3428/A will enter cycle by cycle current limit mode until the current under OCP threshold.

Overtemperature Protection

The internal thermal temperature protection circuitry is provided to protect the integrated circuit in the event that the maximum junction
temperature is exceeded. When the junction temperature exceeds +160°C, it shuts down the internal control circuit and switching power MOSFET.
The AP3428/A will restart automatically under the control of soft start circuit when the junction temperature decreases to +145°C.

Setting the Output Voltage

The output voltage can be adjusted from 1V to 5V using an external resistor divider. Table 1 shows a list of resistor selections for common output
voltages. Resistor R1 is selected based on a design tradeoff between efficiency and output voltage accuracy. For high values of R1 there is less
current consumption in the feedback network. However the tradeoff is output voltage accuracy due to the bias current in the error amplifier. R1 can
be determined by the following equation. Meanwhile, the input capacitor should close to IC for preventing unexpected influences.

"Vout
R1=R2-|I 0E —1}

LX Out Voltage R1 R2 C1
1.0V 91kQ | 120kQ | 22pF
Cl= R1 1.2V 100kQ | 100kQ | 22pF
1.5V 150kQ | 100kQ | 22pF
FB | 1.8V 300kQ | 150kQ [ 22pF
2.5V 380kQ [ 120kQ | 22pF
R2 2.8V 440kQ | 120kQ | 22pF
3.3V 430kQ | 100kQ [ 22pF
Figure 1. Feedback Divider Network Table 1. Resistor Selection for Common Output
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Ordering Information (Notes 5 and 6)

AP3428X X X -_)|(_

Product Name Product Version Package Packing RoHS/Green
A AP3428A KT : TSOT25 TR : Tape & Reel G1 : RoHS Compliant
Blank : AP3428 DN : U-DFN2020-6 and Green
(Type J)
AP3428X T -X
| |
Product Name Product Version Package Packing
A AP3428A WT : TSOT25 (Type SM) 7 : Tape & Reel
Blank : AP3428
Orderable Part Stat Pack Identification Temperature Packing
Number atus ackage Code Range ;
Qty. Carrier
AP3428AKTTR-G1 Active TSOT25 L2J -40 to +85°C 3000 Tape & Reel
AP3428KTTR-G1 Active TSOT25 L2H -40 to +85°C 3000 Tape & Reel
AP3428DNTR-G1 Active U-DFN2020-6 (Type J) cQ -40 to +85°C 3000 Tape & Reel
NRND o
AP3428AWT-7 (CONTACT US) TSOT25 (Type SM) BD -40 to +85°C 3000 Tape & Reel
NRND o
AP3428WT-7 (CONTACT US) TSOT25 (Type SM) BC -40 to +85°C 3000 Tape & Reel
Notes: 5. NRND = NOT RECOMMENDED FOR NEW DESIGNS
6. For packaging details, go to our website at https://www.diodes.com/design/support/packaging/diodes-packaging/.
Marking Information
TSOT25 (Type SM) for AP3428WT-7 and AP3428AWT-7
(Top View)
[5] [4]
XX : Identification Code
Y:Year0to9
XY WX W : Week : AtoZ: 1to 26 week;
atoz: 27 to 52 week; z represents
52 and 53 week
1] 2 3] X : Internal Code
Orderable Part Number Package Identification Code
AP3428WT-7 TSOT25 (Type SM) BC
AP3428AWT-7 TSOT25 (Type SM) BD
AP3428/A 9 of 15 April 2026

Document number: DS37417 Rev. 6 - 2

www.diodes.com

© 2026 Copyright Diodes Incorporated. All Rights Reserved.


http://www.diodes.com/
https://www.diodes.com/about/contact-us/technical-support/
https://www.diodes.com/about/contact-us/technical-support/

® AP3428/A

1 N €C O RPORATED

Marking Information (continued)

(1) TSOT25 for AP3428

(Top View)

elE

O 1L2H First Line: Logo and Identification Code

EQERE

(2) TSOT25 for AP3428A

(Top View)

clE

o L2) First Line: Logo and Identification Code

ERERE

(3) U-DFN2020-6 (Type J)

(Top View)

& CQ First Line: Logo and Identification Code
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Package Outline Dimensions

Please see http://www.diodes.com/package-outlines.html for the latest version.

(1) Package Type: TSOT25 (Type SM)

b — =]

=

N Seating

PIN #1 e

[

A A2

o

AP3428/A
Document number: DS37417 Rev. 6 - 2

11 0of 15
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TSOT25 (Type SM)

L1 Dim | Min | Max | Typ
A 0.70 | 0.90 | --
A1 0.00 | 0.10 | --
A2 0.70 | 0.80 |0.75
b 0.35 | 0.50 | --
c 0.08 | 0.20 | --
D 2.82 | 3.02 |2.92
E 2.65 | 2.95 [2.80
E1 1.60 | 1.70 [1.65
e 0.95BSC
el 1.90 BSC
L [0.30] 0.60 [0.40
L1 0.59 REF
L2 0.25 BSC
a 0 [ 8 [ —
All Dimensions in mm
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Package Outline Dimensions (continued)

Please see http://www.diodes.com/package-outlines.html for the latest version.

(2) Package Type: TSOT25

D TSOT25
el 01( 4%) Dim | Min | Max | Typ

—~— A - | 1.00 -
E12— |::| —— ? el A1 | 0.01] 0.10 -
» A2 | 0.84 | 0.90 -

b |0.30] 045 -

¢ |012] 020 -

\ ¢ D - - 2.90

T E
E1 —_——— E
i T \‘ Gauge Plane E _ _ 2.80
_ 0 . E1 - - 1.60
Seating Pl
| Iy T e 0.95BSC
[T L2— el 1.90 BSC
- L 030 [ 050 [ -
| b 01( 4x) L2 0.25 BSC
VN 0 0° 8° 4°

01 4° 12° -
All Dimensions in mm

| > !
17
]
|

_— Seating Plane

(3) Package Type: U-DFN2020-6 (Type J)

+ —A3
A A1_L \
1 * ] ] Seating Plane
—~ D - U-DFN2020-6
- D2 ————= (Type J)
f=-D2/2-= Dim | Min | Max | Typ
A [ 050060 -
\ | | A1 [ 0.00 [ 0.05 | 0.03
- [ A3 - - [0.203
eer— | L W LY y\@ b | 020 | 030 | 0.25
_ , e D | 195 [2.075] 2.00
* | A D2 | 145 | 1.65 | 1.55
oy 1 ~ B E [ 195 [2.075] 2.00
E2 | 0.76 | 0.96 | 0.86
& e 0.65 BSC
\. I J L [ 030]040]0.35
] [ — All Dimensions in mm
, H 1]

f_
|
L
f
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Suggested Pad Layout

Please see http://www.diodes.com/package-outlines.html for the latest version.

(1) Package Type: TSOT25 (Type SM)

o

Y1 — -

(2) Package Type: TSOT25

- ——

(3) Package Type: U-DFN2020-6 (Type J)

AP3428/A
Document number: DS37417 Rev. 6 - 2

L
—l < ey

13 of 15
www.diodes.com

Dimensions | Value (in mm)
C 0.950
X 0.700
Y 1.000
Y1 3.199

Dimensions | Value (in mm)
Cc 0.950
X 0.700
Y 1.000
Y1 3.199
Dimensions _Value
(in mm)
C 0.650
G 0.120
X 0.350
X1 1.650
Y 0.550
Y1 0.960
Y2 2.300
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Mechanical Data

TSOT25/TSOT25 (Type SM)

e  Moisture Sensitivity: Level 3 per J-STD-020

e  Terminals: Finish - Mate Tin Plated Leads, Solderable per MIL-STD-202, Method 208 @3
e  Weight: 0.014 grams (Approximate)

U-DFN2020-6 (Type J)

e  Moisture Sensitivity: Level 1 per J-STD-020

e  Terminals: Finish - NiPdAu over Copper Leads, Solderable per MIL-STD-202, Method 208
e  Weight: 0.007 grams (Approximate)
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES 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 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 will assume all risks and liabilities associated 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 more United 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 or on 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/terms-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 used for or incorporated into 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, customers and 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 as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation to update or 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 no responsibility for any losses incurred by the customers or users or any third parties arising from any such
unauthorized use.

9. This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important-notice

The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
All other trademarks are the property of their respective owners.
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