THE AP7344 IS NOT RECOMMENDED FOR NEW DESIGNS.
] PLEASE USE THE AP7345D. AP7344

1 M £ O R P ORATE D Lead-free Green

DUAL 300mA HIGH PSRR LOW-NOISE LDO WITH ENABLE

Description Pin Assighments
The AP7344 is a Dual low-dropout regulator with high output voltage (Top View)
accuracy, low Rpson, high PSRR, low output noise and low quiescent
current. This regulator is based on a CMOS process. - > g o
= = = -
w > > w
Each of regulators includes a voltage reference, error amplifier, current s o > v
limit circuit and an enable input to turn on/ off output. With the integrated O :Z: : O : o
resistor network fixed output voltage versions can be delivered.
Fiakebubaiafaiaindily” e .
With its low power consumption and line and load transient response, ' :
the AP7344 is well suited for low power handheld communication C Y. s N s
equipment.
£ Al 2y M L
The AP7344 is packaged in X2-DFN1612-8 package and allows for {1 ! '._2_' e [ L
smallest footprint and dense PCB layout. - =
o5 5 2
ON Y Se=
X2-DFN1612-8
Features Applications
e Low ViN and Wide Vin Range: 1.7V to 5.25V e Smart phones/Tablets
e  Guarantee Output Current: 300mA e RF supplies
e Vourt Accuracy +1% e» Cameras
¢ Ripple Rejection: 75dB at 1kHz e  Portablevideos
¢  Low Output Noise: 60uVrms from 10Hz to 100kHz e  Portable media players
e  Quiescent Current as Low as 50pA o Wireless adapters
e  Vour Fixed 1.2V to 3.6V e . Wirelessicommunication

e Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)

e Halogen and Antimony Free, Green Device,(Note 3)

 For automotive applications requiring specific change
control (i.e. parts qualified to"AEC-Q100/101/104/200, PPAP
capable, and manufactured in IATF 16949 certified facilities),
please contact us or yourlocal 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:/Amww.diodes.com/quality/lead-free/ fof more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and
Lead-free.
8. Halogen- and Antimony-ffee "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 Vouri
C i Ving Vourt L] Q
CIN1 i
I 1.0uF EN1 Cour
= I 1.0uF
AP7344 —
B Vourz
Vourz . Q.
i Ving i
Cinz Cougz
Pin Descriptions
Pin Name Pin Number Function
GND 1,4 Ground
Vour1 2 Channel1, Output Voltage pin
Voutz 3 Channely2 Output Voltage pin
Chanel 2 Enable pin.. This pin should be driven either high or low and must not
EN2 5 be floating. Driving this pin high‘enables channel 2 output, while pulling it low
puts Chanel 2 fegulator into shutdown mode.
VIN2 Input Voltage pin
VIN1 7 Input Voltage pin
Chanel 1aEnable pin. This pin should be driven either high or low and must not
EN1 8 be, floating. Driving this pin high enables channel 1 output, while pulling it low
puts'‘Chanel 1 regulator into shutdown mode.
InsPCB layout, it is preferred to use large copper area to cover this pad for better
— Thermal Pad thermal dissipation, then connect this area to GND or leave it open. However,
do not use it as GND electrode function alone.

AP7344
Document number: DS37368 Rev. 3 - 3

2 0of 15 November 2023
www.diodes.com © 2023 Copyright Diodes Incorporated. All Rights Reserved.


http://www.diodes.com/

[
1 M € & R P OR A T E D

AP7344

Functional Block Diagram

Vini L] é 1y é] Vouri Ving L] é 1 é] Vour
P! u F R1_1 1 N r R1_1
Error Amp. k\ j Error|/Amp. & j 7‘ E
Vf@ R2_1 Vr{‘ R2_1
Current Limit Current Limit
EN1[ ] O [ JGND EN1 [} @ [ 1GND
VIN2 D é 4] VIN2 D é 147
l T f R1_2| l T f R1_2|
Error|Amp. i - Error|Amp. i - E
IEE R2_2| IEE‘ R2_2|
Current Limit Current Limit
EN2 [ ] ), [ ] Voure EN2 [E ©))! ﬁ]VOUTz

AP7344 (No Discharge)

AP7344 (With Discharge)

Absolute Maximum Ratings (@Ta = +25°C, unless otherwise specified.) (Note 4)

Symbol Parameter Rating Unit
VIN Input Voltage 6.0 \"
VEN Input Voltage at EN Pins; 6.0 \"

Vourt Output Voltage -0.3to ViN +0.3 Vv
lout Output Current 400 mA
Pp Power Dissipation 600 mwW
Ta Operating Ambient Temperature -40 to +85 °C

TstG Storage Temperature -55to +125 °C

Note:

4. Stresses greater than those listed under Absolute Maximum Ratings can cause permanent damage to the device. These are stress ratings only, and

functionalOperation 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 (@Ta = +25°C, unless otherwise specified.)

Symbol Parameter Min Max Unit
VIN Input Voltage 1.7 5.25 \
lout Output Current 0 300 mA
Ta Operating Ambient Temperature -40 +85 °C
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Electrical Characteristics @T1a = +25°C, Vin = Vout+1V (Vout > 1.5V), Vin = 2.5V (Vour < 1.5V), lout = 1mA, Cin = Cout = 1.0yF,

unless otherwise specified.)

Parameter Conditions Min Typ Max Unit
Input Voltage Ta =-40°C to +85°C 1.7 — 5.25 Vv
Ta = +25°C -1 — 1
VIN = (VouT-Nom+1.0V)
Output Voltage Accuracy (Note 5) to 5.25V %
louT = 1mA to 300mA | Ta =-40°C to +85°C -1.5 — 1.5
Line Regulation (AVout/AVIN/VourT) VIN = (VouT-Nom+1.0V) to 5.25V, lout = 1.0mA — 0.02 0.1 %IV
Load Regulation (AVout/AlouT) VIN = VouT-Nom+1.0V, lout = TmA to 300mA — 15 30 mV
| S o ovorsrEe e | N s | 0 |
Quiescent Current (Note 6) -
Set EN1/EN2 High, No Load — 100 140 HA
ISTANDBY Set EN1/EN2 Low, No Load — 0.1 1.0 HA
Output Current — 300 = — mA
Foldback Short Current (Note 7) Vour short to ground — 56 — mA
VIN = (Vout+1V) Vbe +
PSRR (Note 8) 0.2Vp-pAC f=1kHz — 75 — dB
Vout 2 1.8V, lout = 30mA
Output Noise Voltage (Notes 8 & 9) BW = 10Hz to 100kHzlouT= 30mA — 60 — puVrms
VouT< 1.2V '~ 0.48 0.59
1.2V < Vour< 1.4V — 0.39 0.50
1.4V < Vout <i1.7V — 0.35 0.44
Dropout Voltage (Note 10) lout = 300mA 1.7V <VMout< 2.1V — 0.30 0.39 Vv
2.1V <Vour< 2.5V — 0.26 0.34
2.5\ < Vout < 3.0V — 0.25 0.30
30V < Voutr< 3.6V — 0.22 0.29
Output Voltage Temperature Coefficient loum=.30mA; Ta =-40°C to +85°C — +30 — ppm/°C
EN Input Low Voltage — 0 — 0.5 \
EN Input High Veltage — 1.3 — 5.25 Vv
EN Input Leakage Ven= 0V, ViN=5.0V or Ven= 5.0V, ViIN = 0V -1.0 — 1.0 HA
On Resistance of N-Ghannel for Auto- VIN = 4.0V, VEN= ; _ _
Discharge (Note 11) 0V (Disabled) D Version, Chanel 1 & 2 50 Q
Notes: 5. Potential multiple' grades basedyen following output voltage accuracy.
6. Quiescent current,is défined here is the difference in current between the input and the output.
7> Short circuit currentiis measured with Vour pulled to GND.
8. This specification is guaranteed by design.
9. To make sure lowest environment noise minimizes the influence on noise measurement.
10. Dropout voltage is the voltage difference between the input and the output at which the output voltage drops 2% below its nominal value.
11. AP7344 has 2 options for output, built-in discharge and non-discharge
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Performance Characteristics
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Output Voltage vs. Output Current
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Output Voltage vs. Output Current
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Performance Characteristics (continued)
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Performance Characteristics (continued)

Ripple Rejection vs. Input Voltage

1000000

Vour=1.8V
90
80
@ 70 ————
3
xr 60
o
_5 50
8 40
()
g 30 e {1KHz
g 20 e 10KHz
2
e 100KHz
10— Igy=1mA i i
, L1 |
18 23 28 33 38 43 48 53
Input Voltage Vy (V)
Ripple Rejection vs. Input Voltage
Vour=2.8V
5 ’/ \
& 70
°
o 60
o
& 50
©
2 40
[0
o
o 30
oy a1 KHz
o
e 20 s 10KHZ |
10— lour=1mA e 100KHZ |
0
2.8 3.3 3.8 43 4.8 5.3
InputVoltage V y (V)
Ripple Rejection vs. Frequency
Vour=1.8V
120
_4,100
m
S
£ 80 ".
c
/
-‘g 60 — \
4
o 40 "
g @ Out=1mMA
© | O Uit =
o0 lout=30mA
@ |0ut=150mA
o L LUl [
100 1000 10000 100000
Frequency f (kHz)
AP7344

Document number: DS37368 Rev. 3 - 3

7 of 15
www.diodes.com

Ripple Rejection RR (dB)

Ripple Rejection RR (dB)

Ripple Rejection RR (dB)

90
80
70
60
50
40
30
20
10

0

90
80
70
60
50
40
30
20
10

0

120

100

80

60

40

20

0

1.8

Ripple Rejection vs. Input Voltage
Vour=1.8V

L~
/

/[

e {KHz
e 10KHz |

e 100KHz
. \ |

28, 28 33 38 43 48 53

Input Voltage V y (V)

Ripple Rejection vs.Input Voltage
Vour=2.8V

e KHz
e 10KHz
e 100KHz |

lour=30mA |

2.8

3.3 3.8 4.3 4.8 5.3

Input Voltage Vy (V)

Ripple Rejection vs. Frequency
Vour=2.8V

e |out=1mMA

| e |OUt=30mMA

@ [out=150mA

100

1000 10000 100000 1000000

Frequency f (kHz)

November 2023
© 2023 Copyright Diodes Incorporated. All Rights Reserved.


http://www.diodes.com/

[
1 M € & R P OR A T E D

AP7344

Performance Characteristics (continued)

Line Transient Response Waveforms

Vour=1.8V
S
- -
3 4
% Vi ' . 3
= e Input Voltage  SCLEEESRSTCLES
>
=]
Q.
£
O 1
1.810 Output Voltage
1.800
1.790
CRTIA I Ea
0 20 40 60 80
Time t (us)
Load Transient Response Waveforms
Vout=1.8V, Cour=1uF
=
3 = 150
- 7 | 100
g Output Current ~ =———=———— 50
§>1 .82 | 50mA < 100mA 0
é-_ 1.81
81 .80
179 Output Voltage
1.78 2.81
RS I RS IR 2 80
Output Voltage loutr=30mA 2.79
W oo @ o @ oewao ) [eomm {wo;\n‘s;\"l‘ T 7 weomA
0 80 160 240 320 400
Time t (s)
Load Transient Response Waveforms
Vour=2:8V, Cout=1pF
=
3 150
= . 100
g Output Current = 50
2382 50mA < 100mA 0
=2.81 |
£2.80 R P ———
O2.79
| Output Voltage
2.78 1.81
e e e oo 180
Output Voltage lour=30mA 1.79
[ W , - T [Avee 1 e | L TR
0 80 160 240 320 400
Time t (us)
AP7344

Document number: DS37368 Rev. 3 - 3

Input Voltage Vin (V)

Output,Currentdoyr (MA)

Output Current loyr (MA)

8 of 15

www.diodes.com

Line Transient Response Waveforms
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Performance Characteristics (continued)
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Performance Characteristics (continued)
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Application Information

Output Capacitor

An output capacitor (Cour) is needed to improve transient response and maintain stability«<The AP7344 is stable with very small ceramic output
capacitors. The ESR (Equivalent Series Resistance) and capacitance dtives the seléction.f the application has large load variations, it is
recommended to utilize low-ESR bulk capacitors. It is recommended to'place ceramic.capacitors as close as possible to the load and the GND pins
and care should be taken to reduce the impedance in the layout.

Input Capacitor

To prevent the input voltage from dropping during loadsteps, it is recommended to utilize an input capacitor (CiN). A minimum 0.47uF ceramic
capacitor is recommended between Vin.and GND pins o decouple input power supply glitch. This input capacitor must be located as close as
possible to the device to ensure input stability/and reduce noise.For PCB layout, a wide copper trace is required for both Vin and GND pins.

Enable Control

The AP7344 is turned on by settingdhe ENipins high, and is‘turned,off by pulling it low. If this feature is not used, the EN pins should be tied to Vin
pins to keep the regulatonoutput on at all time. To ensure'proper eperation, the signal source used to drive the EN pins must be able to swing above
and below the specified\turn-on/off voltage thresholds listed in the Electrical Characteristics section.

Short-CircuitProtection
When Vourt pins are short-circuit to GND, shoft-circuit protection will be triggered and clamp the output current to approximately 60mA. This feature
protects the regulator from overcurrent and damage due to overheating.

Layout Considerations

For goodiground loop and'stability, the input and output capacitors should be located close to the input, output, and GND pins of the device. The
regulator GND pins should be ‘cennected to the external circuit ground to reduce voltage drop caused by trace impedance. Ground plane is generally
used to reduce trace impedance. Wide trace should be used for large current paths from Vin to Vour, and load circuit.
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ESR vs. Output Current

Ceramic type output capacitor is recommended for this series; however, the other output capacitors with low ESR also can be used. The relations
between lout (Output Current) and ESR of an output capacitor are shown below. The stable region is marked as the hatched area in the graph.

Measurement conditions: Frequency Band: 10Hz to 2MHz, Temperature: —40°C to +85°C.

ESR vs. Output Current ESR vs. Output Current
AP7344-33 AP7344-18
100 100
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Ordering Information

AP7344X - XXXXXX RH4 - 7

X - XXXXXX RH4
] [
| |

Output Discharge CH1/CH2 OutputVoltage Package Packing

Blank : Non-discharge CH1 CH2 RH4 : X2-DFN1612-8 7 : Tape & Reel

D : Output Discharge 12:1.2V 1292V
15: 1.5V 15:1.5V
1841.8V 18:1.8V
25,: 266V 25:2.5V
28 12.8V 28 :2.8V
285 : 2,85V  285:2.85V
30:3.0V 30:3.0V
33 3.3V 33:3.3V

36 : 3.6V
Packing
Part Number Part Number Suffix Package Code Package
Qty. Carrier
AP7344-XXXXRH4-7 -7 RH4 X2-DFN1612-8 5000 7” Tape and Reel
AP7344D-XXXXXXRH4-7 -7 RH4 X2-DFN1612-8 5000 7” Tape and Reel
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Marking Information

(1) X2-DFN1612-8

(Top View)
XXX : ldentification Code
XXX Y:Year:0t09
YW X W : Week : Ato Z : week 1 to 26;
o ato z: week 27 to 52; z represents
week 52 and 53
X : Internal Code
Part Number Vout1/Vout2 Package Identification Code
AP7344-3028RH4-7 3.0v/2.8V X2-DFN1612-8 DAA
AP7344-3328RH4-7 3.3v/2.8V X2-DFN1612-8 DAB
AP7344-3318RH4-7 3.3v/1.8V X2-DFN1612-8 DAC
AP7344D-1218RH4-7 1.2V/1.8V X2-DEN1612-8 DAD
AP7344D-1528RH4-7 1.5V/2.8V X2-DFN1612-8 DAE
AP7344D-1812RH4-7 1.8V/1.2V X2<DFN1612-8 DAF
AP7344D-1815RH4-7 1.8V/1.5V X2-DEN1612-8 DAG
AP7344D-1818RH4-7 1.8v/1.8V X2-DFN1612-8 DAH
AP7344D-1828RH4-7 1.8Vv/2.8V X2-DFN1612-8 DAJ
AP7344D-1833RH4-7 1.8V/3.3V X2-DEN1612:8 DAK
AP7344D-2518RH4-7 2.5V/1.8V. X2=DFN1612-8 DAM
AP7344D-2812RH4-7 2.8VM1.2V X2-DFN1612-8 DAN
AP7344D-2818RH4-7 2.8V/1.8V X2-DFN1612-8 DAP
AP7344D-2825RH4-7 2.8V/2.5V X2-DFN1612-8 DAR
AP7344D-2833RH4-7 2.8V/3:3V X2-DFN1612-8 DAS
AP7344D-2828RH4-7 2.8V/2.8V X2-DFN1612-8 DAT
AP7344D-285285RH4-7 2.85V/2.85V X2-DFN1612-8 DAU
AP7344D-3018RH4-7 3.0V/1.8V. X2-DFN1612-8 DAV
AP7344D-3028RH4-7 3.0V/2.8V X2-DFN1612-8 DAW
AP7344D-3030RH4-7 3.0V/3.0V X2-DFN1612-8 DAX
AP7344D-3318RH4-7 3.3V/1.8V X2-DFN1612-8 DAY
AP7344D-3328RH4-7 3.3Vv/2.8V X2-DFN1612-8 DAZ
AP7344D-3330RH4-7 3.3V/3.0V X2-DFN1612-8 DA2
AP7344D-3333RH4-7 3.3V/3.3V X2-DFN1612-8 DA3
AP7344D-3612RH4-7 3.6V/1.2V X2-DFN1612-8 DA4
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AP7344

Package Outline Dimensions

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

(1) Package Type: X2-DFN1612-8
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All Dimensions inmm

Suggested Pad Layout

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

(1) Package Type: X2-DFN1612-8
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Dimensions (i\llqall:;)
C 0.400
X 0.230
X1 1.300
X2 1.430
Y 0.400
Y1 0.300
Y2 1.400
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Tape Orientation

Note: 12. Thi tation of the other pa type be found on our website at https://www.diodes.com/assets/Packaging-Support-Docs/ap02007.pdf.
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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 riskss;and liabilitiesfassociated with such use, and
will hold Diodes and all companies whose products are represented herein or on Diodes’ websitesy 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 rightstonthe 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 oraccept any_liability:.whatseever in respect of any products
purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incoerporated into any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. Should customers or users use Diodes’ productssin‘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 andshold Diodessand its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arising out of, difectly or.indireetly, 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 ensdre 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 butimay be translated into multiple languages for reference. Only the English version of this document is the final
and determinative format released by Diodeés.

8. Any unauthorized e¢opyings modification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumes no responsibility’for any losses incurrediby'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 lago is a registered trademark,of Diodes Incorporated in the United States and other countries.
All other trademarks are the property of theirrrespective owners.
© 2023 Diodes Incorporated. All Rights Reserved.
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