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600mA ULDO REGULATOR WITH ENABLE AP2318

General Description

The AP2318 is a series of ultra low dropout regulators
optimized for low voltage applications where transient
response and minimum input voltage are critical.

The AP2318 provides current limit and thermal
shutdown. Its circuit includes a trimmed bandgap
reference to assure output voltage accuracy to be
within +1%. On-chip thermal shutdown provides
protection against any combination of overload and
ambient temperatures that would create excessive
junction temperatures.

The AP2318 has both fixed and adjustable versions.
The 1.3V fixed versions integrate the corresponding
resistor divider. The adjustable version can set the
output voltage through two external resistors.

The AP2318 is available in the standard DFN-3x3-8
and SOIC-8 packages.

Features

*  Wide Operating Voltage Ranges: 2.5V to 12V
*  Output Voltage Accuracy: £1%
*  On-chip Thermal Shutdown
*  ESD: Human Body Model 3kV
Machine Model 600V
«  Operating Junction Temperature: -40°C to 125°C

Applications

*  Notebook

*  USB Device

*  Add-on Card

* DVD Player

*  PC Motherboard

DFN-3x3-8

SOIC-8

Figure 1. Package Types of AP2318
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600mA ULDO REGULATOR WITH ENABLE AP2318

Pin Configuration
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Figure 2. Pin Configuration of AP2318 (Top View)
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Figure 3. Functional Block Diagram of AP2318
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600mA ULDO REGULATOR WITH ENABLE AP2318

Pin Description

Pin Number
Pin Name Function
DFN-3x3-8 SOIC-8

1,2 3,4 Vin Input Voltage
3, 4 6 VOUT Output Voltage

5 7 ADJ/NC | Adjust Voltage/No Connection

6 8 GND Ground

7 1,5 NC No connection

8 2 EN On/Off control

Ordering Information

AP2318 O - O O O

Circuit Type El: Lead Free
G1: Green
Package TR: Tape and Reel
Blank: Tube
M: SOIC-8
DN: DFN-3x3-8 ADJ: Adjustable Output
1.3: Fixed Output 1.3V
Package Temperature Part Number Marking ID Packing
Range Lead Free Green Lead Free Green Type
AP2318M-ADJEI AP2318M-ADJG1 2318M-ADJE1 2318M-ADJG1 Tube
AP2318M-ADJTRE1 AP2318M-ADJTRG1 2318M-ADIJE1 2318M-ADIJG1 Tape & Reel
SOIC-8 -40 to 125°C
AP2318M-1.3E1 AP2318M-1.3G1 2318M-1.3E1 2318M-1.3G1 Tube
AP2318M-1.3TREI AP2318M-1.3TRG1 2318M-1.3E1 2318M-1.3G1 Tape & Reel
AP2318DN-ADJTRE1 | AP2318DN-ADJTRGI | FOE B9E Tape & Reel
DFN-3X3-8 -40 to 125°C
AP2318DN-1.3TRE1 | AP2318DN-1.3TRG! | F9B B9B Tape & Reel

BCD Semiconductor's Pb-free products, as designated with "E1" suffix in the part number, are RoHS compliant. Products with
"G1" suffix are available in green packages.
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600mA ULDO REGULATOR WITH ENABLE AP2318

Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit
Input Voltage Vin 15 v
Operating Junction Temperature Ty 150 oC
Storage Temperature Range Tsrg -65 to 150 oC
Lead Temperature (Soldering, 10sec) TLEAD 260 oC

SOIC-8 135
Thermal Resistance (Note 2) 074 °C/wW
DFN-3x3-8 120
ESD (Human Body Model) ESD 3000 \%
ESD (Machine Model) ESD 600 v

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.

Note 2: Absolute maximum ratings indicate limits beyond which damage to the component may occur. Electrical specifica-
tions do not apply when operating the device outside of its operating ratings. The maximum allowable power dissipation is a
function of the maximum junction temperature, Tj(max), the junction-to-ambient thermal resistance,0;, and the ambient tem-
perature, T, The maximum allowable power dissipation at any ambient temperature is calculated using: Pp(max)=(T;(max) -
TA)/0;. Exceeding the maximum allowable power dissipation will result in excessive die temperature, and the regulator will
go into thermal shutdown.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Input Voltage VIN 2.5 12 Y
Enable Voltage VEN 12 A%
Operating Junction Temperature Range T, -40 125 oC

Dec. 2010 Rev. 1.5 BCD Semiconductor Manufacturing Limited
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600mA ULDO REGULATOR WITH ENABLE AP2318

Electrical Characteristics

Operating Conditions: 2.5VSV\<12V, Cin=1uF, Coyr=2.21F, T;=25°C, unless otherwise specified. (P<Maxi-
mum Power Dissipation). Limits appearing in Boldface type apply over the entire junction temperature range for
operation of -40°C to 125°C.

Parameter Symbol Conditions Min | Typ | Max | Unit
_ — _ — — 0,
Reference Voltage Vegp | AP2318-ADI Iour=10mA, Vin-Vour=2V, Ty=25°C | 0.792 | 0.800 | 0808 |
IOmASIOUTS6OOmA, VOUT+2VSVIN <12V 0'784 0-800 0-816
= — —"%0, _10 )
10mA<Ioyr<600mA, 2.5V<Vyy <12V 2% 2%
Maximum Output
I max) | ViN-Vout=2V . .
Current out(max) | ViN-Vouyr 0.85 | 1.2 A
AP2318-ADJ
0.05 0.2 %IV
Line Regulation Veuwg | Tour=10mA, Voyrt2VsV<12V °
IOUT=1OmA, ZSVSVIN <12V 1 6 mV
. APZE 18-ADJ 02 0.4 %
Load Regulation v Vin=Vourt2V, 10mA<I5yr<600mA
RLOAD
Vin=2.5V, 10mA<Iq;1<600mA 1 10 [ mv
Dropout Voltage VDprop AVour (AVRgp)=1%, IoyT=600mA 0.35 \Y4
Adjust Pin Current Iapy 0.05 1 pA
Minimum Load I oap(min) | Vour+2V<VN<12V (ADJ only) 17 5 | mA
Current
Quiescent Current IQ VIN=VOUT+2V’ IOUT=OmA 250 }.LA
RMS Output Noise
A% =25° <f< 0.003 0
(% of Vour) NOI TA=25°C, 10Hz<f<20kHz %
Thermal Shutdown 150 oc
Temperature
Thermal AShutdown 25 oc
Hysteresis
Enable logic low 0.8
Enable Input Voltage VEN \Y%
Enable logic high 2.25
VEn=2.25V 5 15 | pA
Enable Input Current Ign
VEN:()'SV 4 u A
Thermal Resistance, 0 DFN-3x3-8 15 o
(Junction to Case) 1€ SOIC-8 24 oW
Dec. 2010 Rev. 1.5 BCD Semiconductor Manufacturing Limited



BCH
. Data Sheet

600mA ULDO REGULATOR WITH ENABLE AP2318

Typical Performance Characteristics
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Figure 4. Output Voltage vs. Output Current Figure 5. Output Voltage vs. Output Current
(Conditions: Voy1=0.8V, ADJ Short to GND) (Conditions: Voyt=1.2V, R1=3kQ, R2=6.2kQ)
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Figure 6. Output Voltage vs. Output Current Figure 7. Output Voltage vs. Output Current
(Conditions: Vo1=0.8V, ADJ Short to GND) (Conditions: Voyt=1.2V, R1=3kQ, R2=6.2kQ)
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Typical Performance Characteristics (Continued)
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Figure 8. Output Voltage vs. Output Current
(Conditions: Voy1=0.8V, ADJ Short to GND)
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Figure 10. Output Voltage vs. Input Voltage
(Conditions: Voy1=0.8V, ADJ Short to GND)
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Figure 9. Output Voltage vs. Output Current
(Conditions: Voy7=1.2V, R1=3kQ, R2=6.2kQ2)
14
1.2 ==
1.0

AP2318-ADJ
08 V=12V
R1=3kQ
06 R2=6.2kQ
T.=25°C
04 ——300mA
- - 10mA
02 —-—600mA
! ||
0.0

0 1 2 3 4 5 6 7 8 9 10
Input Voltage (V)

Figure 11. Output Voltage vs. Input Voltage
(Conditions: Voyt=1.2V, R1=3kQ, R2=6.2kQ)
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Typical Performance Characteristics (Continued)
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Figure 12. Output Voltage vs. Case Temperature
(Conditions: Voy1=0.8V, ADJ Short to GND)
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Figure 14. Supply Voltage vs. Input Voltage
(Conditions: Vgoy1=0.8V, ADJ Short to GND)
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Figure 13. Output Voltage vs. Case Temperature
(Conditions: Voy7=1.2V, R1=3kQ, R2=6.2kQ)
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Figure 15. Supply Voltage vs. Input Voltage
(Conditions: Voy1=1.2V, R1=3kQ), R2=6.2kQ)
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Typical Performance Characteristics (Continued)
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Figure 16. Supply Current vs. Case Temperature
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Figure 18. Supply Current vs. Output Current
(Conditions: Voy1=0.8V, ADJ Short to GND)
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Figure 17. Supply current vs. Case Temperature

(Conditions: Voyt=1.2V, R1=3kQ, R2=6.2kQ)

0 150 300 450 600 750 900
Output Current (mA)

1050 1200 1350 1500

Figure 19. Supply Current vs. Output Current
(Conditions: Voy1=1.2V, R1=3kQ, R2=6.2kQ)
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Typical Performance Characteristics (Continued)
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Figure 20. Supply Current vs. Output Current Figure 21. Supply Current vs. Output Current
(Conditions: Vo 1=0.8V, ADJ Short to GND) (Conditions: Voy1=1.2V, R1=3kQ, R2=6.2kQ2)
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Figure 22. Load Transient Response Figure 23. Load Transient Response

(Conditions: ViN=2.5V, Vour=1.3V, loyr=1mA to 300mA, (Conditions: V|\=2.5V, Vou1=1.8V, loyt=1mA to 600mA,
Cin=1uF, Coyr=2.2uF) Cin=1uF, Coyr=2.2uF)
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Typical Performance Characteristics (Continued)

Figure 24. Line Transient Response
(Conditions: V|n=2.5V to 5V, Vo1=0.8V, loyT1=10mA,

CiN=0uF, Coyr=2.2uF)
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Figure 25. Line Transient Response
(COﬂditiOﬂS: V|N=2.5V to 1OV, VOUT=O'8V| IOUT=1OmA,

Cin=0uF, Coyr=2.2uF)
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Figure 26. PSRR vs. Frequency

Figure 27. PSRR vs. Frequency
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Typical Performance Characteristics (Continued)
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Figure 28. Power Dissipation vs. Ambient Temperature
(Conditions: Voy1=1.2V, R1=3kQ, R2=6.2kQ)
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Figure 29. Output Voltage vs. Enable Input Voltage
(Conditions: Voyt=1.2V, R1=3kQ, R2=6.2kQ)
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Typical Applications
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Figure 30. Typical Applications of AP2318 ADJ Version, Voy1=0.8*(R1+R2)/R2
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Figure 31. Typical Applications of AP2318 Fixed 1.3V Version, Voyt=1.3V
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Mechanical Dimensions

SOIC-8 Unit: mm(inch)
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Note: Eject hole, oriented hole and mold mark is optional.
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Mechanical Dimensions (Continued)
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http://www.bcdsemi.com

IMPORTANT NOTICE

BCD Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. BCD Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does BCD Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.

MAIN SITE

- Headquarters - Wafer Fab

BCD Semiconductor Manufacturing Limited Shanghai SIM-BCD Semicond Manufacturing Co., Ltd.
No. 1600, Zi Xing Road, Shanghai ZiZhu Science-based Industrial Park, 200241, China 800 Yi Shan Road, Shanghai 200233, China

Tel: +86-21-24162266, Fax: +86-21-24162277 Tel: +86-21-6485 1491, Fax: +86-21-5450 0008

REGIONAL SALES OFFICE

Shenzhen Office Taiwan Office USA Office

St hai SIM-BCD Semiconductor Manufacturing Co., Ltd., Shenzhen Office BCD Semicond (Taiwan) Company Limited BCD Semiconductor Corp.
Unit A Room 1203, Skyworth Bldg., Gaoxin Ave.1.S., Nanshan District, Shenzhen, 4F, 298-1, Rui Guang Road, Nei-Hu District, Taipei, 30920 Huntwood Ave. Hayward,
China Taiwan CA 94544, USA
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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