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Description Pin Assignments
The DIODES™ AP4312 is a highly integrated solution for a constant )
voltage/constant current mode SMPS application. (Top View)

Pin 1 Mark
The AP4312 contains one 1.21V voltage reference, one low voltage
reference used in current sensing circuit and two operational
amplifiers. The 1.21V voltage reference, combined with one VeraL |I i 6 Vec
operational amplifier, makes of an ideal voltage controller for use in
adapters and battery chargers. The low voltage reference, combined

GND | 2 Zl Vsense

with another operational amplifier, makes of an ideal current limiter for
output low side current sensing.

Vour, E Zl leTrL

The AP4312 is fully compatible with DIODES™ AP4306 in
functionality and electrical characteristics except its lower reference
voltage for current control loop, thus higher power efficiency in SMPS SOT26 (K6Package)
applications such as low power charger can be realized with AP4312

compared to AP4306.

The AP4312 is available in SOT26 package. Applications

e Adapters
. Battery chargers

Features

e  Constant Voltage and Constant Current Contfol
e  Precision Internal Voltage Reference

. Low External Component Count

e  Easy Compensation

e  Low Supply Current: 180pA

e Current Control Loop Referencen70my.

e  Operating Supply Voltagex1.7V to'18V

e Totally Lead-Free & Fully RoHS Compliant (Notes 1 &2)
. Halogen and Antimony Free. “Green” Device (Note 3)
e An automotivescompliant part is available under separate

datasheet (AP43120)

Notes: 1. Noypurposely added lead: Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://wwwidiodes,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-¢empounds.
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Typical Applications Circuit
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AP4312

Typical Applications Circuit (continued)
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Typical Application 3
Pin Descriptions
Pin Number PinyName: Function
1 Verre Input pin‘of the voltage control loop
2 GND Ground
3 Vour Qutput pin: Sinking current only
4 lerhr Input pin of the current control loop
5 Vsense Input pin of the current control loop
6 Vee Power Supply
AP4312 3of11 February 2023
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Functional Block Diagram
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Absolute Maximum Ratings (Note 4)

Symbol Parameter Rating Unit
Vee Power Supply Voltage 20 \Y,
VN Input Voltage -0.3t0 Vcc \%

T, Junction Temperature +150 °C
Tste Storage Temperature -65 to +150 °C
Tieap Lead Temperature (Soldering, ‘6sec) +260 °C
0a Thermal Resistance (Junction to Ambient) 250 °C/wW
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 eperation of the devicé at these or.any other conditions beyond those indicated under Recommended Operating Conditions is not implied.
EXxposure to Absolute Maximum Ratings for extended periods can affect device reliability.

Recommended Operating Conditions
Symbol Parameter Min Max Unit
Vcce Power Supply Voltage 17 18 \
AP4312 40f 11 February 2023
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Electrical CharacteristiCS (@Vcc=5V, Ta=+25°C, unless otherwise specified.)

Symbol Parameters Conditions ‘ Min ‘ Typ Max | Unit
TOTAL CURRENT CONSUMPTION
| Total Supply Current Not Including the Ta=+25°C ~ 180 ~ uA
ce Output Sinking Current -40°C <T<+105°C - - 300
VOLTAGE CONTROL LOOP
Transconductance of Voltage Control Ta=+25°C 1 35 _
Gmv Loop Op-Amp mA/mV
(Sink Current Only) -40°C <T,x<+105°C P G B
Ta=+25°C 1.204 1.216
Vrer Voltage Control Loop Reference 121 \
-40°C <Ta<+105°C 1.186 1.234
Ta=+25°C - 50 -
ligv Input Bias Current (VcrrL) nA
-40°C <Ta<+105°C 4 100 S
CURRENT CONTROL LOOP
Transconductance of Current Control Ta=+25°C 15 7 —
Gmi Loop Op-Amp mA/mV
(Sink Current Only) -40°C <Ta<#105°C 1.5 7 -
TA=+25°C 67.9 72.1
Vsense Current Control Loop Reference 70 mV
-40°C <Tas:+105°C 66 74
TA=+25°C - 18 -
ligi Current Out of Pin Icrr. at Vsense KA
“40°C <Ta<+105°C - 35 -
OUTPUT STAGE
TA=+2500, IS|NK=2mA - 100 -
VoL Low Output Voltage Level mv
-40°C <Tr<+205°C, Isnk=2mA - 100 -
I Output Short Cir€uit Cufrent. Ta=425%C ~ 27 >0 mA
o8 Output to VeerSink Clrrent Only 40°C <Tr<+105°C _ 35 -
Thermal Impedance
Symbol Parameter Value Unit
Bic Thermal Resistance (Junction to Case) 84 °C/W
AP4312 50f 11 February 2023
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Performance Characteristics

Voltage Control Loop Reference Current Control Loop Reference
vs. Ambient Temperature vs. Ambient Temperature
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Performance Characteristics (continued)
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Low Output Level of Voltage Control Loop
Op-Amp vs. Ambient Temperature
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Low Output Level of Current Control Loop
Op-Amp vs. Ambient Temperature
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Ordering Information

AP4312 X_‘ X’, 1
Product Name Package Packlng RoHS/Green
K6 : SOT26 TR : Tape & Reel G1: Green
Part Number Pack Marking ID Packing
art \umbe ackage arking Qty. Carrier
AP4312K6TR-G1 SOT26 GKD 3000 Tape & Reel

Marking Information

BNENE

4 XXX

TH

AP4312
Document number: DS36797 Rev. 2 -3
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XXX: Marking ID_(See ordering information)
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Package Outline Dimensions (Al dimensions in mm(inch).)

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

(1) Package Type: SOT26
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Suggested Pad Layout

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

(1) Package Type: SOT26

E E
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Y
Z
X
Dimensions g Y X Y E
(mm)/(inch) (mm)/(ineh) (mm)/(inch) (mm)/(inch) (mm)/(inch)
Value 3.600/0.142 1.600/0.063 0.700/0.028 1.000/0.039 0.950/0.037
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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; #/alidation, 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:onedor more ‘United States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any of its intellectual propertyarights or the rights of any third parties
(including third parties whose products and services may be described in this documentioron Diodes’.website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terfms 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 doesinot warrant or acceptiany liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not bedused for, oriincorporated 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 (&) be solely responsible for any damages, losses or
penalties arising in connection therewith or as aresult thereofgand (b) indemnify and hoeld 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 wellas 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 typegraphical errors. Diodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation tofupdate oriotherwise correct thisdnformation. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancementsgimprovements, correctionsyor other changes without further notice to this document and any product described
herein. This document is written in€English’but may be translated inte’multiple languages for reference. Only the English version of this document
is the final and determinative formatreleased by Diodes:

8. Any unauthorized copying, modification, 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 periodicallyupdated, with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important-notice

The Diades logo is a registered trademark of Diodes Incorporated in the United States and other countries.
DIODES is\a trademark of Diedes Incorporated in the United States and other countries.

All other trademarks are the property of their respective owners.

© 2023 Diodes Incorporated. All'Rights Reserved.
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