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AP2122

HIGH SPEED, EXTREMELY LOW NOISE LDO REGULATOR

Description

Pin Assignments

The AP2122 series are positive voltage regulator ICs fabricated by
CMOS process. Each of these ICs consists of a voltage reference, an
error amplifier, a resistor network for setting output voltage, a current
limit circuit for current protection and a chip enable circuit.

The AP2122 series feature high ripple rejection, low dropout voltage,
low noise, high output voltage accuracy, and low current consumption

which make them ideal for use in various battery-powered devices.

The AP2122 series have 1.5V, 1.8V, 2.5V, 2.8V, 3.0V, 3.2V and 3.3V
versions.

The AP2122 are available in standard SOT-23-5 package.

Features

. Low Dropout Voltage at lout = 100mA: 150mV Typical (Except
1.5V Version)

. Low Standby Current: 0.1pA Typical

. Low Quiescent Current: 25pA Typical

. High Ripple Rejection: 70dB Typical (f = 10kHz)

. Maximum Output Current: More Than 150mA (300mA Limit)

. Extremely Low Noise: 30uVrms (10Hz to 100kHz)

. Excellent Line Regulation: 4mV Typical

. Excellent Load Regulation: 12mV Typical

. High Output Voltage Accuracy: +2%

. Excellent Line and Load Transient Response

. Compatible with Low ESR Ceramic Capacitor (as Low as 1puF)

(Top View)
Vour | 1 5 NC
GND 2
Vin | 3 4 CE
SOT-23-5
Applications
. Mobile Phones, Cordless Phones
. MP3/4

. Portable Electronic Devices
. Cameras, Video Recorders
. Sub-board Power Supplies for Telecom Equipment
. Battery Powered Equipment

Typical Applications Circuit (Note 1)

AP2122-3.0
V=4V 3 1 V=3V
VIN O ® L 3 VIN Vour L O \/DUT
2
I R
1 - 4 1 c
- . O0——cCE NC - Mf’F“T
Gy
1pF S

Filter capacitors are required at the AP2122's input and output. 1uF capacitor is required at the input. The minimum output capacitance required for stability

Note 1:
should be more than 1uF with ESR from 0.01Q to 100Q. Ceramic capacitors are recommended.
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Pin Descriptions

Pin Number Pin Name Function
1 Vout Regulated output voltage
2 GND Ground
3 VIN Input voltage
4 CE Active high enable input pin. Logic high=enable, logic low=shutdown
5 NC No connection

Functional Block Diagram
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Absolute Maximum Ratings (Note 2)

Symbol Parameter Rating Unit
VIN Input Voltage 6.5 \
VcEe Enable Input Voltage -0.3to V|N+0.3 \
lout Output Current 300 mA
Ty Junction Temperature +150 °C

TstG Storage Temperature Range -65 to +150 °C
TLEAD Lead Temperature (Soldering, 10sec) +260 °C
01a Thermal Resistance (Note 3) 250 °C/W
ESD ESD (Human Body Model) 2000 \
ESD ESD (Machine Model) 200 \

Notes: 2. 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.
3. Absolute maximum ratings indicate limits beyond which damage to the component may occur. Electrical specifications 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, T ymax), the junction-to-
ambient thermal resistance, 034, and the ambient temperature, Ta, The maximum allowable power dissipation at any ambient temperature is calculated

using: Ppmax)=(Tamax) -Ta)/ 81a. Exceeding the maximum allowable power dissipation will result in excessive die temperature.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
VIN Input Voltage 2 6 \%
T; Operating Junction Temperature Range -40 +85 °C
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Electrical Characteristics

AP2122-1.5 Electrical CharacteristiCS @vin= 2.5V, Ty= +25°C, Ciny = 1uF, Cour = 1pF, Bold typeface applies over -40°C <
T, < +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
V. Output Voltage Vin=2.5V 1.47 15 1.53 v
out P g 1mA < lout £ 30mA ) ' '
VIN Input Voltage — — — 6 \Y
lout Output Current Vin-Vout = 1V 150 — — mA
V Load Regulation Vin=2.5V 12 40 mv
RLOAD g 1mA < lour < 80mA
v Line Regulati 23V =Vins 6V 4 16 v
ine Regulation — m
RUINE 9 lour = 30mA
lout = 10mA — 400 600
Vbror Dropout Voltage lout = 100mA — 400 600 mvV
lout = 150mA — 400 600
lo Quiescent Current Vin= 2.5V, lout = OMA — 25 50 HA
| Standby Current Vin= 25V 0.1 1 A
an urren — .
STD y Vce in OFF Mode "
- . Ripple 0.5Vp-p, f = 10kHz
PSRR Power Supply Rejection Ratio — 70 — dB
VN = 2.5V
AVouT/AT Output Voltage — *150 — uv/°C
- lout = 30mA
(AVoutNouT)/AT Temperature Coefficient _ +100 - ppm/°C
lumiT Short Current Limit VouTt = 0V — 50 — mA
v RMS Output Noi Ta=+25°C 30 v
utput Noise — — rms
NOISE P 10Hz < f < 100kHz "
— CE "High" Voltage CE Input Voltage "High" 15 — — Y,
— CE "Low" Voltage CE Input Voltage "Low" — — 0.25 \Y,
CE Pull-down Internal
Rrp . Y W — 2.5 5 10 MQ
Resistance
Thermal Resistance
Bac . SOT-23-5 — 73.9 — °C/W
(Junction to Case)
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Electrical Characteristics (cont)

AP2122-1.8 Electrical CharacteristiCS @vin= 2.8V, Ty= +25°C, Ciny = 1uF, Cour = 1pF, Bold typeface applies over -40°C <
T, < +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
V. Output Voltage Vin=2.8Y 1.764 1.8 1.836 v
out P g 1mA < lout £ 30mA ) ' '
VIN Input Voltage — — — 6 \Y
lout Output Current Vin-Vout = 1V 150 — — mA
V Load Regulation Vin =28V 12 40 mv
RLOAD 9 1mA < lour < 80mA
v Line Regulati 23V =Vins 6V 4 16 v
ine Regulation — m
RUINE 9 lout = 30MA
loutr = 10mA — 20 40
Vpropr Dropout Voltage lout = 100mA — 150 300 mV
lout = 150mA — 200 400
lo Quiescent Current Vin= 2.8V, lout = 0OMA — 25 50 HA
| Standby Current Vin= 28V 0.1 1 A
an urren — .
STD y Vce in OFF Mode "
- . Ripple 0.5Vp-p, f = 10kHz
PSRR Power Supply Rejection Ratio — 70 — dB
VN = 2.8V
AVouT/AT Output Voltage — +180 — puv/eC
- lout = 30mA
(AVoutNouT)/AT Temperature Coefficient _ +100 - ppm/°C
lumiT Short Current Limit VouTt = 0V — 50 — mA
v RMS Output Noi Ta=+25°C 30 v
utput Noise — — rms
NOISE P 10Hz < f < 100kHz "
— CE "High" Voltage CE Input Voltage "High" 15 — — Y,
— CE "Low" Voltage CE Input Voltage "Low" — — 0.25 \Y,
CE Pull-down Internal
Rrp . Y W — 2.5 5 10 MQ
Resistance
Thermal Resistance
Bac . SOT-23-5 — 73.9 — °C/W
(Junction to Case)
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Electrical Characteristics (cont)

AP2122-2.5 Electrical CharacteristiCS @vin= 3.5V, Ty= +25°C, Ciy = 1uF, Cour = 1{F, Bold typeface applies over -40°C <
T, < +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
V. Output Voltage Vin=3.5V 2.45 2.5 2.55 v
out P g 1mA < lout £ 30mA ) ' '
VIN Input Voltage — — — 6 \Y
lout Output Current Vin-Vout = 1V 150 — — mA
V Load Regulation Vin=3.5V 12 40 mv
RLOAD 9 1mA < lour < 80mA
v Line Regulati 3V=Vin=ov 4 16 v
ine Regulation — m
RLINE g lour = 30MA
loutr = 10mA — 20 40
Vpropr Dropout Voltage lout = 100mA — 150 300 mV
lout = 150mA — 200 400
lo Quiescent Current Vin= 3.5V, lout = 0OMmA — 25 50 HA
I Standby Current Vin =35V 0.1 1 A
STD y Vce in OFF Mode ' "
- . Ripple 0.5Vp-p, f = 10kHz
PSRR Power Supply Rejection Ratio — 70 — dB
Vin = 3.5V
AVouT/AT Output Voltage — +250 — puv/eC
- lout = 30mA
(AVoutNouT)/AT Temperature Coefficient _ +100 - ppm/°C
lumiT Short Current Limit VouTt = 0V — 50 — mA
v RMS Output Noi Ta=+25%C 30 v
utput Noise — — rms
NOISE P 10Hz < f < 100kHz "
— CE "High" Voltage CE Input Voltage "High" 15 — — Y,
— CE "Low" Voltage CE Input Voltage "Low" — — 0.25 \Y,
CE Pull-down Internal
Rrp . Y W — 2.5 5 10 MQ
Resistance
Thermal Resistance
Bac . SOT-23-5 — 73.9 — °C/W
(Junction to Case)
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Electrical Characteristics (cont)

AP2122-2.8 Electrical CharacteristiCS (@vin=3.8V, T;= +25°C, Cin = 1yF, Cour = 1uF, Bold typeface applies over -40°C <
T, < +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
V. Output Voltage Vin=3.8Y 2.744 2.8 2.856 v
out P g 1mA < lout £ 30mA ) ' '
VIN Input Voltage — — — 6 \Y
lout Output Current Vin-Vout = 1V 150 — — mA
V Load Regulation Vin=3.8V 12 40 mv
RLOAD 9 1mA < lour < 80mA
v Line Regulati 3:3V=Vins6v 4 16 v
ine Regulation — m
RLINE g lour = 30MA
lout = 10mA — 20 40
Vpropr Dropout Voltage lout = 100mA — 150 300 mV
lout = 150mA — 200 400
lo Quiescent Current Vin = 3.8V, lout = 0OMmA — 25 50 HA
I Standby Current Vin =38V 0.1 1 A
STD y Vce in OFF Mode ' "
- . Ripple 0.5Vp-p, f = 10kHz
PSRR Power Supply Rejection Ratio — 70 — dB
Vin= 3.8V
AVouT/AT Output Voltage — +280 — puv/eC
- lout = 30mA
(AVoutNouT)/AT Temperature Coefficient _ +100 - ppm/°C
lumiT Short Current Limit VouTt = 0V — 50 — mA
v RMS Output Noi Ta=+25%C 30 v
utput Noise — — rms
NOISE P 10Hz < f < 100kHz "
— CE "High" Voltage CE Input Voltage "High" 15 — — Y,
— CE "Low" Voltage CE Input Voltage "Low" — — 0.25 \Y,
CE Pull-down Internal
Rrp . Y W — 2.5 5 10 MQ
Resistance
Thermal Resistance
Bac . SOT-23-5 — 73.9 — °C/W
(Junction to Case)
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Electrical Characteristics (cont)

AP2122-3.0 Electrical CharacteristiCS (@vin=4v, T;= +25°C, Ciy = 1uF, Cour = 1pF, Bold typeface applies over -40°C <
T, < +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
V. Output Voltage Vin=4av 2.94 3.0 3.06 v
out P g 1mA < lout £ 30mA ) ' '
VIN Input Voltage — — — 6 \Y
lout Output Current Vin-Vout = 1V 150 — — mA
V| Load Regulation Vin =4V 12 40 mV
RLOAD 9 1mA < lour < 80mA
v Line Requlati 3.5VsVns6V " 16 v
ine Regulation — m
RUINE 9 lout = 30MA
loutr = 10mA — 20 40
Vpropr Dropout Voltage lout = 100mA — 150 300 mV
lout = 150mA — 200 400
lo Quiescent Current Vin =4V, lout = OMA — 25 50 HA
| Standby Current Vin=av 0.1 1 A
an urren — .
STD y Vce in OFF Mode "
- . Ripple 0.5Vp-p, f = 10kHz
PSRR Power Supply Rejection Ratio — 70 — dB
Vin = 4V
AVouT/AT Output Voltage — +300 — puv/eC
- lout = 30mA
(AVoutNouT)/AT Temperature Coefficient _ +100 - ppm/°C
lumiT Short Current Limit VouTt = 0V — 50 — mA
v RMS Output Noi Ta=+25°C 30 v
utput Noise — — ms
NOISE P 10Hz < f < 100kHz "
— CE "High" Voltage CE Input Voltage "High" 15 — — Y,
— CE "Low" Voltage CE Input Voltage "Low" — — 0.25 \Y,
CE Pull-down Internal
Rrp . Y W — 2.5 5 10 MQ
Resistance
Thermal Resistance
Bac . SOT-23-5 — 73.9 — °C/W
(Junction to Case)
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Electrical Characteristics (cont)

AP2122-3.2 Electrical CharacteristiCS (@vin= 4.2V, Ty= +25°C, Ciy = 1pF, Cout = 1yF, Bold typeface applies over -40°C <
T, < +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
V. Output Voltage Vin=4.2v 3.136 3.2 3.264 v
out P g 1mA < lout £ 30mA ) ' '
VIN Input Voltage — — — 6 \Y
lout Output Current Vin-Vout = 1V 150 — — mA
V Load Regulation Vin=4.2v 12 40 mv
RLOAD 9 1mA < lour < 80mA
v Line Regulati 3.7V =Vins6v 4 16 v
ine Regulation — m
RUINE 9 lout = 30MA
loutr = 10mA — 20 40
Vpropr Dropout Voltage lout = 100mA — 150 300 mV
lout = 150mA — 200 400
lo Quiescent Current Vin= 4.2V, lout = 0OMA — 25 50 HA
| Standby Current Vin= 42y 0.1 1 A
an urren — .
STD y Vce in OFF Mode "
- . Ripple 0.5Vp-p, f = 10kHz
PSRR Power Supply Rejection Ratio — 70 — dB
Vin= 4.2V
AVouT/AT Output Voltage — +320 — puv/eC
- lout = 30mA
(AVoutNouT)/AT Temperature Coefficient _ +100 - ppm/°C
lumiT Short Current Limit VouTt = 0V — 50 — mA
v RMS Output Noi Ta=+25°C 30 v
utput Noise — — rms
NOISE P 10Hz < f < 100kHz "
— CE "High" Voltage CE Input Voltage "High" 15 — — Y,
— CE "Low" Voltage CE Input Voltage "Low" — — 0.25 \Y,
CE Pull-down Internal
Rrp . Y W — 2.5 5 10 MQ
Resistance
Thermal Resistance
Bac . SOT-23-5 — 73.9 — °C/W
(Junction to Case)
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Electrical Characteristics (cont)

AP2122-3.3 Electrical CharacteristiCS @vin= 4.3V, Ty= +25°C, Ciny = 1uF, Cour = 1pF, Bold typeface applies over -40°C <
T, < +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
V. Output Voltage Vin=4.3V 3.234 33 3.366 v
out P g 1mA < lout £ 30mA ) ' '
VIN Input Voltage — — — 6 \Y
lout Output Current Vin-Vout = 1V 150 — — mA
V Load Regulation Vin=4.3v 12 40 mv
RLOAD 9 1mA < lour < 80mA
v Line Regulati 38V =Vins6V 4 16 v
ine Regulation — m
RLINE g lour = 30MA
loutr = 10mA — 20 40
Vpropr Dropout Voltage lout = 100mA — 150 300 mV
lout = 150mA — 200 400
lo Quiescent Current Vin= 4.3V, lout = 0OMA — 25 50 HA
| Standby Current Vin= 4.3V 0.1 1 A
an urren — .
STD y Vce in OFF Mode "
- . Ripple 0.5Vp-p, f = 10kHz
PSRR Power Supply Rejection Ratio — 70 — dB
Vin = 4.3V
AVouT/AT Output Voltage — +330 — puv/eC
- lout = 30mA
(AVoutNouT)/AT Temperature Coefficient _ +100 - ppm/°C
lumiT Short Current Limit VouTt = 0V — 50 — mA
v RMS Output Noi Ta=+25°C 30 v
utput Noise — — rms
NOISE P 10Hz < f < 100kHz "
— CE "High" Voltage CE Input Voltage "High" 15 — — Y,
— CE "Low" Voltage CE Input Voltage "Low" — — 0.25 \Y,
CE Pull-down Internal
Rrp . Y W — 2.5 5 10 MQ
Resistance
Thermal Resistance
Bac . SOT-23-5 — 73.9 — °C/W
(Junction to Case)
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Performance Characteristics
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Performance Characteristics (cont)
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Performance Characteristics (cont)
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Ordering Information
AP2122 X X-XXX
} 1t
| |
| Product Name | | Condition | | Package Output Voltage | | Packing | | E1/G1
A : Active High K:SOT-23-5 1.5 : Fixed Output 1.5V TR : Tape & Reel E1: RoHS Compliant
(Pull-down resistor 1.8 : Fixed Output 1.8V G1 : RoHS Compliant
built-in) 2.5 : Fixed Output 2.5V and Green
2.8 : Fixed Output 2.8V
3.0 : Fixed Output 3.0V
3.2: Fixed Output 3.2V
3.3 : Fixed Output 3.3V
Part Number Marking ID
Temperature . .
Package Condition . . Packing
Range RoHS RoHS Compliant RoHS RoHS Compliant
Compliant and Green Compliant and Green
Active High (Pull-down | AP2122AK- AP2122AK-
) o E2Z G2z Tape & Reel
resistor built-in) 1.5TRE1 1.5TRG1
Active High (Pull-down | AP2122AK- AP2122AK-
. o E2U G2u Tape & Reel
resistor built-in) 1.8TRE1 1.8TRG1
Active High (Pull-down | AP2122AK- AP2122AK-
. _ E2V Ga2v Tape & Reel
resistor built-in) 2.5TRE1 2.5TRG1
Active High (Pull-down | AP2122AK- AP2122AK-
SOT-23-5 | -40to +85°C . i E2W Ga2w Tape & Reel
resistor built-in) 2.8TRE1 2.8TRG1
Active High (Pull-down | AP2122AK- AP2122AK-
. _ E2X G2X Tape & Reel
resistor built-in) 3.0TRE1 3.0TRG1
Active High (Pull-down | AP2122AK- AP2122AK-
. . E3Y G3Y Tape & Reel
resistor built-in) 3.2TRE1 3.2TRG1
Active High (Pull-down | AP2122AK- AP2122AK-
) o E2Y G2y Tape & Reel
resistor built-in) 3.3TRE1 3.3TRG1
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5@ ‘"‘IES AP2122

I N C O RP ORATED

Package Outline Dimensions (Al dimensions in mm(inch).)

(1) Package Type: SOT-23-5

2.820(0.111)
f—y———  — S
3.100(0.122) 0.100(0.004)
‘ 0.200(0.008)
|

B —

——

0.300(0.012), _
0.600(0.024)

|
1.500(0.059)
1.700(0.067)

0.200(0.008) _ |

A

2.650(0.104)
3.000(0.118)

——

- . 1
N 0.700(0.028)
+ _T_ REF

. 0.300(0.012)
0.500(0.020)

0.950(0.037)

TYp 1.800(0.071)
f——— ——————— & ——
2.000(0.079)

0.000(0.000)
0.150(0.006)

1.450(0.057)
MAX

| \ !

0.900(0.035)
1.300(0.051)
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DICDES
Suggested Pad Layout
(1) Package Type: SOT-23-5
G Z
Y
X
. . z G X Y El E2
Dimensions ; . : : . .
(mm)/(inch) (mm)/(inch) (mm)/(inch) (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 1.900/0.075
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