NOT RECOMMENDED FOR NEW DESIGN
USE AP7342, AP7346
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DUAL 150mA LOW QUIESCENT CURRENT FAST

TRANSIENT LOW DROPOUT LINEAR REGULATOR

Description

Pin Assignments

The AP7312 is 150mA, dual fixed output voltage, low dropout
linear regulator. The AP7312 include the pass element, error
amplifier, band-gap, current limit and thermal shutdown
circuitry which protect the IC from damage in fault conditions.
The AP7312 has two enable pins (EN1 and EN2) to
independently turn the respective channel on when a logic
high level is applied.

The characteristics of low dropout voltage and low quiescent
current make it suitable for low power applications. The
typical quiescent current is approximately 60 € A .

This device is available with fixed output options of
1.2v/1.8v, 1.2V/3.3V, 1.5V/2.5V, 1.5V/3.3V, 1.8V/2.8V,
1.8Vv/3.0V, 1.8V/3.3V and 3.3V/3.3V.

For other output options please contact our local sales
representative directly or through our distributor located in
your area.

The AP7312
packages.

is available in SOT26 and DFN2018-6

(Top View)
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Features

Applications

150mA Low Dropout Regulator with-EN

Very low 1Q: 60pA

Wide input voltage range: 2V to 6V

Fixed output optionsy 1.2V to 3.3V

High PSRR: 65dB at 1kHz

Fast start-up time: 60us

Stable with low ESR, 1pF ¢eramic output capacitor
Excellent Load/Line Transient Response

Low dropout: 150mVsat 150mA

Current limit protection

Short circuit protection

Thermal shutdown protection

Ambient temperature range: -40°C to 85°C

SOT26 and DFN2018-6: Available in fiGreenoMolding
Compound (No Br, Sh)

Lead Free Finish/RoHS Compliant (Note 1)

T o o To To T o To o Do To o Ix I o

Cellular Phones
Smart Phones, PDAs
MP3/MP4

Bluetooth head set
Low power application

Do Io o Do D>

Note: 1. EU Directive 2002/95/EC (RoHS). All applicable RoHS exemptions applied. Please visit our website at

http://www.diodes.com/products/lead_free.html.
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DUAL 150mA LOW QUIESCENT CURRENT FAST
TRANSIENT LOW DROPOUT LINEAR REGULATOR

Typical Application Circuit

1
I

VIN VOUT1

T 1uf
VOUTZ
EN1 VOUT2
1uF \

— EN2 GND
OFF—I_
Pin Descriptions
: Pin Number L
Pin Name Description
SOT26 DFN2018-6
ouT2 1 5 Voltage output,2. Bypass to.ground through 1uF ceramic capacitor
GND 2 4 Ground
EN2 3 3 Enable input 2, active high
EN1 4 2 Enablesinput 1, active high
IN 5 1 Voltage input. Bypass to ground through at least 1uF capacitor
OouT1 6 6 Voltage output 1..Bypass to ground through 1uF ceramic capacitor
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TRANSIENT LOW DROPOUT LINEAR REGULATOR

Functional Block Diagram
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Absolute Maximum Ratings

Symbol Parameter Ratings Unit
ESD HBM | Human Body Model ESD Protection 8 kv
ESD MM Machine Model ESD Protection 400 \%
ViN Input Voltage 6.5 \%
OUT, EN Voltage Vina+ 0.3 \Y
Continuous Load Current Internal Limited
Top Operating Junction Temperature Range -40,~ 125 °C
Tst Storage Temperature Range -65 7150 °C
o SOT26 950 mwW
Po Power Dissipation (Note 3)
DFN2018-6 2200 mwW
T; Maximum Junction Temperature 150 °C
Recommended Operating Conditions
Symbol Parameter Min Max Unit
Vin Input voltage 2 6 v
lout Output Current (Note 3) 0 150 mA
Ta Operating Ambient Temperature -40 85 C
Notes: 2. Ratings apply to ambient temperature at 25°C.

3. The device maintains a stable, regulated output voltage without a load current:
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Electrical Characteristics

(Ta= 250C, Vin = Vour +1V, Cin = 1uF, Cout = 1uF, Ven = Vi, Unless otherwise stated)

Symbol Parameter Test Conditions Min | Typ. | Max | Unit
ADJ Reference Voltage _

Vrer (Adjustable version) lour= OmA & v

laDy ADJ Leakage (Adjustable version) 0.1 1 e A
Ta=-40°C to 85°C, 0
Vour Output Voltage Accuracy lout = 10% of loutrax -2 2 %
. . Vin = (Vout +1V) t0 Vin-Max, o
DVour /DVin/V |Line Regulation Ven = Vin, loutr = 1MA 0.01 | 0.20 | %IV
; Vin = (Vour +1V) t0 Vin-Max, 0
DVour /Voutr |Load Regulation lour = 1MA to 150mA -0.6 0.6 %
Vour < 2.5V, loyn=.150mA 200,,[..300
D Vol Note 4 , \Y,
Voropout ~ [Dropout Voltage (Note 4) Vour O 2 JdaVe,150MA 150 | 200 | "
lo Input Quiescent Current (2 channels) Ven = Vingllour =0OmA 60 80 e A
IsHoN Input Shutdown Current Ven =QV, loytr = OmA 0.1 e A
ILEAK Input Leakage Current Ven = OV, ©QUT grounded 0.1 €A
i Ven=0V'1to 2.0V in lgs,
tsT Start-up Time lour'= 150MA 150 €S
Vins [Vour +1V]Vie + 066V pac,
PSRR PSRR (Note 5) fi= 1KHZ, lour = S0MA 60 65 dB
. VIN = ViN-Min®O ViRemax:
IsHORT Short-circuit Current Vour = 1/4 target Vieur 60 mA
. ViN = ViN-min 10, ViN-Max,

LM Current limit VourRour = 0/6A 200 | 300 mA
i EN Input Logic Low Voltage Vine= ViN-min t0 ViN-Max 0.4 Vv
ViH EN Input Logic High Voltage Vine= Vinemin 10 ViN-Max 14 \%
len EN Input Current Vine="0V or V|n-max -1 1 €A

TsHon Thermal shutdownthreshold 165 C

THys Thermal shutdown-hysteresis 30 C

. . . SOT26 (Note 6) 140 o
Thermal Resistance Junction-to-Ambient: C/W
doa DFN2018-6 (Note 7) 60
Notes: 4. Dropout voltage'is the voltage difference between the'input and the output at which the output voltage drops 2% below its nominal value.

5. This'Specification isiguaranteed by design.

6. Test condition for SOT26: Device mounted on'FR-4 substrate PC board, with minimum recommended pad layout
7. Test condition for DFN2018<6=Device mounted on FR-4 2-layer board,20z copper, with minimum recommended pad on top layer and 3 vias to

bottom layer.
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Typical Performance Characteristics

Start -Up Tlme Start Up Tlme
EVIN 5V NO |0ad : :: : V|N 5V Both |LOAD—150mAE
.:.C|N COUTl—COUTZ—]-SF . S A ] C|N COUTl—COUTz—lgF :

+ Ven=0V to 2V (2Vv/div) |} : : : : + Vey=0V to 2V (2V/div) -

me—28V(1V/dlv)...3 ettt vn.m 28V(1V/d|v)

. ..\/oun.:.l.s\/.(l.\//div)......:. .VOUTl:l;SV.(IV/div)......:.

. . T|me (40ss/d|v) . . . . . . Tlme (4088/dIV) . . .
L|ne TranS|ent Response Llne TranS|ent Response
fV|N—3 8V to 4. 8V (1V/d|v) 5 : : 1vin= 3 8V to 4. 8V (lV/dIV) : : : : : :
.'..COUT.l.—.C.QUTz.—.lS F, .Tr.—.Tf.—....’SS B_Ot.h. ILOAD.—.ISmA ....... ] COUTl—COUTz—lsF Tr= Tf— 78.5.,.BOIh |i_oAD.:1.0.0.mA. ]

_f__v_omgl_:l_.sy (10mV/diy). o

: Vv
:VOUTZ—Z 2\ (10mV/d|v)

T|me (1008 S/dIV) T|me (1008 S/dIV)
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tMeemrEoR AT D TRANSIENT LOW DROPOUT LINEAR REGULATOR

Typical Performance Characteristics (Continued)

Load Tran5|ent Response Load TranS|ent Response

;ILOAD—lomAto 50mA. (50mA/div)_ S 5';"|'L5A5§:'1'omfA'td1oomA (100mA/div)

Voziovomvidy) | [lvessleveomvidy L

. i T : : : {1 Vour=2.8V (20mV/div) - f f\

: r T : : ; : 1t ; : Y '

L PR I S | vi=vii=3.8v

Cin= COUTl—COUTz—lSF i 1t Cn= COUTl_COUW—lSF
T|me (1008 S/dIV) Time (1008 s/d|v)

EN1 Pln Response EN2 Pin Response

EvENl_zvm oV (2V/d1v) I Both ILOAD—SOmA E EvENl_zv (2V/d|v) o fBoth ILOAD—SOmA:

Vens=2V 2V/idiv) - E 5 - Venz=2V to 0Vf(2V/div) A

Vou12=28V(1V/d|V) e :VOUT2_2 8V(1V/d|V)

VOUT1—1 gv (1VId|v) L .:...VOU:T1=.1.8V.(lV/div.):.....ff......f...

T|me (4008 S/dIV) Tlme (4008 s/d|v)
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DUAL 150mA LOW QUIESCENT CURRENT FAST

TRANSIENT LOW DROPOUT LINEAR REGULATOR

Typical Performance Characteristics (Continued)

EN Pin Shutdown Response

© Vin=5V, Both l,0ap=50mA PSRR vs Frequency
...................................................... 100
L
1.8V N
_ - —— 80 o !
. AL . ) A // Ll ~~1 [N
Ven=0V to:bV (SV/dIV _#:' L T N &
ST & 60
= 1 \
T o S O S O S @ 2.8V \
: . - . , 0 40 L
. A . L . i . o 1 IIIIII‘I)I N -.;/a"
o B Voure=2.8V (1V/d|V) ................ Ta=25°C \ N
: : : i : : 20 -\é'N:3'8C\:/+0'5\{PP|§C il
................ Ve =1.8V.(AV/div AN out1=Cour2=1€
: OUT:1 I ( : ): Both I 0ap=50mA
""""" 10 100 1k 10k 100k M
Frequency(Hz)
Time (100¢gs/div)
Input Quiescent current vs Input Voltage Input Quiescent current vs Temperature
80 80
o o
n
g 60 o 60 ——
= = -
© 40 © 40
> Ta=25°C Z_ Vin=Ven=3.8V
g 20 _VOUlel-BV c 20 _VOUT1:1-8V
— VOUT2:2-8V — VOUT2:2-8V
IOUT:OmA IOUT:OmA
0 | 0 1 1
3.5 4 4.5 5 5.5 6 50 -25 0 25 50 75 100 125
Input Voltage(V) Temperature(® )
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DUAL 150mA LOW QUIESCENT CURRENT FAST
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Typical Performance Characteristics (Continued)

Line Regulation Line Regulation
0.2 0.04
-45°C
S ¥ 2/5°C — -45°C
< 0.1 2 0.02 i °
g P { 3 0.0 25°C
B A"l al S T === © AL Ao xr
£ 00 2 g 0 R .
90°C [ - o
2 Z 90°C
=}
= =
S -0.1 = -0.02
o _ o
VOU1_1'8V VOUT:2-8V
Ioml—lmAl lour=1mA
-0.2 -0.04 '
2.5 3 3.5 4 4.5 5 5.5 6 3.5 4 4.5 5 5.5 6
Input Voltage(V) Input Voltage(V)
Load Regulation Load Regulation
0.00 X T 0.00 T T
> - TR~ -45°
R U
= N o T~
s ~ TR 25°C | g | 25°C B
§ 005 N + g -0.05 =t
9 N o Sy
B “\\ g - "‘\
8 ~ \ g o ~
> ‘N > 90°C
S [N, S
= -0.10 90°C X = -0.10 |
o o
Vin=Ven=2.8V Vin=Ven=3.8V
Vour=1.8V Vour=2.8V
-0.15 ! ! -0.15 l l
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Output Current(mA) Output Current(mA)
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DUAL 150mA LOW QUIESCENT CURRENT FAST

TRANSIENT LOW DROPOUT LINEAR REGULATOR

Typical Performance Characteristics (Continued)

Dropout Voltage vs Output Current Dropout Voltage vs Output Current
250 200
VOUT:1.8V VOUT:3-3V
S 200 =
E 90°C g 0 swrc | A
g 3
|| N
S 25° // £ 100 A
> > o / L~
2 100 — > 25°C =
: t : —
<) / -45°C < A //(
2 50 Wz — 5 %0 e !
/ é/ -45°C
0 0 / | |
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Output Current(mA) Output Current(mA)
Current limit vs Input Voltage Current limit vs Temperature
500 | 500 : :
TA:25°C V|N:2.8V
400 400
< _ <
£ 300 E 300
€ =
£ 200 £ 200
> ]
O O
100 100
0 0
2 3 4 5 6 -50 -25 0 25 50 75 100 125
Input Voltage(V) Temperature(e )
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