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AP2202

Typical Applications Circuit (Note 4)

Vin=3.8V AP2202-2.8 Vour=2.8V
Vin O * * Vin Vour * Vour
EN
Cn —— GND BYP —— Cour
1.0uF B 2.2F
Cayp —
—— —— 100pF —— —
AP2202-ADJ
Vin O Vi Vour * D Vour
R1
C|N - EN GND ADJ - COUT
1.0uF 22uF
Cegyp R2
1 - optional | 1

Notes:

Vour=1.25* (1+R1/R2)

4. Dropout voltage is 165mV when T,=+25°C. In order to obtain a normal output voltage, Vour+0.165V is the minimum input voltage which will result a low

PSRR, imposing a bad influence on system. Therefore, the recommended input voltage is Vour+0.5V to 13.2V. For AP2202-2.8 version, its input voltage
can be set from 3.3V(Vourt+0.5V) to 13.2V. For that of ADJ version, any value from Vour+0.5V to 13.2V is available. R1 and R2 must be correctly
selected when setting the output voltage. For example, if 3.0V output voltage is required, R1 and R2 can be set to 10kQ and 14kQ respectively. For ADJ

version, we recommend 2.3V as minimum output voltage.

Pin Descriptions

Pin Number
Pin Name Function
SOT-23-5 SOT-89
1 3 VIN Input voltage
2 2 GND Ground (TAB for SOT-89)
3 EN Enable input: CMOS or TTL compatible input.
Logic high=enable, logic low=shutdown
4 — BYP/ADJ Bypass capacitor for low noise operation/Adjust output
5 1 Vour Regulated output voltage
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Functional Block Diagram

1(3) 5 (1)
Vin L ; Vour
BYP % .
]
Bandgap
A = Ref.
EN o2 ® f
c - A (B)
urrent Limit
‘ Thermal Shutdown ‘ A for SOT-23-5
B for SOT-89
2(2)
\D____
GND
Fixed Regulator
P 5 1
e \ CP Vour
| 4
| + & ADJ
! Bandgap |
i “\T\'P Ref.
EN &2 . |
i Current Limit
i Thermal Shutdown i
i 2 !
S O_ __________ 4
GND
Adjustable Regulator
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Absolute Maximum Ratings (Note 5)

Symbol Parameter Rating Unit
VIN Supply Input Voltage 15 \%
VEN Enable Input Voltage 15 \%
Pp Power Dissipation Internally Limited (Thermal Protection) W

TLEAD Lead Temperature (Soldering, 10sec) +260 °C

Ty Junction Temperature +150 °C

Tste Storage Temperature -65 to +150 °C

— ESD (Machine Model) 200 \%
SOT-23-5 200

A7 Thermal Resistance (No Heatsink) °C/W
SOT-89 165
Note: 5. 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.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
VIN Supply Input Voltage 2.5 13.2 \%
VEN Enable Input Voltage 0 13.2 \Y
T, Operating Junction Temperature -40 +125 °C
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AP2202-ADJ Electrical Characteristics (@ Viv= Vour+1V, lour = 100pA, Cin = 1.0pF, Cour = 2.2pF, Ven 2 2.0V,
Ty = +25°C, Bold typeface applies over -40°C < T; < +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit

AVout/Vout Output Voltage Accuracy Variation from specified Vour %
-2 — 2

Output Voltage Temperature
AVouT/AT — — 120 — V/°C
ouT Coefficient (Note 7) H

— 0.004 0.012

VRLINE Line Regulation ViN = VouT +1V to 13.2V %IV
— — 0.05
— 0.02 0.2
VRLOAD Load Regulation (Note 8) lout = 0.1mA to 150mA %
— — 0.5
— 15 50
lout = 100pA
— — 70
— 110 150
lout = 50mA
— — 230
VpRropr Dropout Voltage (Note 9) mV
— 140 250
lout = 100mA
— — 300
— 165 275
lout = 150mA
— — 350
VEN £ 0.4V (shutdown) — 0.01 1
IsTD Standby Current MA
VeN £ 0.18V (shutdown) — — 5
— 95 130
VEN 2 2.0V, louT = OpA
— — 150
— 98 140
VEN 2 2.0V, louT = 100pA
— — 160
— 350 600
IeND Ground Pin Current (Note 10) VEN 2 2.0V, louTt = 50mA MA
— — 800
— 600 1000
VEn2Z 2.0V, louT = 100mA
— — 1500
— 1300 1900
VEN 2 2.0V, louTt = 150mA
— — 2500
PSRR Ripple Rejection Frequency = 100Hz, lout = 100pA — 75 — dB
lumim Current Limit Vout = 0V —_ 320 550 mA

. lout = 50mA, Cour = 2.2yF,
e Output N — 260 - VINH:
no utput Noise 100pF from BYP to GND o
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AP2202-ADJ Electrical Characteristics (Continued) (@ Vin = Vour+1V, lout = 100pA, Cin = 1.0pF, Cour = 2.2pF,
VEn 2 2.0V, T, = +25°C, Bold typeface applies over -40°C < T; < +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
—_ —_ 0.4
Vi Enable Input Logic-Low Voltage Regulator Shutdown V
— — 0.18
ViH Enable Input Logic-High Voltage Regulator Enabled 2.0 — — \Y,
ViL< 0.4V — 0.01 1
I Enable Input Logic-Low Current uA
ViL<0.18V — — 2
Vi 2 2.0V — 5 20
liH Enable Input Logic-High Current uA
ViH 2 2.0V — — 25
SOT-23-5 —_ 63.4 —_
Buc Thermal Resistance °C/W
SOT-89 —_ 50 —_
Notes: 6. Specifications in bold type are limited to -40°C < T, < +125°C. Limits over temperature are guaranteed by design, but not tested in production.
7. Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
8. Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load regulation in the load range from
0.1mA to 150mA. Changes in output voltage due to heating effects are covered by the thermal regulation specification.
9. Dropout voltage is defined as the input to output differential at which the output voltage drops 1% (T, = +25°C) or 2% (-40°C < T, < +125°C) below its
nominal value measured at 1V differential.
10. Ground pin current is the regulator quiescent current plus pass transistor base current. The total current drawn from the supply is the sum of the load
current plus the ground pin current.
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AP2202

AP2202-2.5 Electrical Characteristics @ Vin=3.5V, lour = 100pA, Cin = 1.0uF, Cout = 2.2uF, Ven 2 2.0V, Ty = +25°C,
Bold typeface applies over -40°C < T, £ +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
-1 — 1
AVout/Vout Output Voltage Accuracy Variation from specified Vout %
-2 — 2
AVout/AT Output Voltage Temperature _ _ 120 _ HV/iC
(AVout/Nout)/AT Coefficient (Note 7) o o 48 _ ppm/°C
— 1 3
VRLINE Line Regulation ViN=3.5Vto 13.2V mV
— — 13
— 1 5
VRLOAD Load Regulation (Note 8) lout = 0.1mA to 150mA mV
— — 13
— 15 50
lout = 100pA
— — 70
— 110 150
lout = 50mA
— — 230
Vpropr Dropout Voltage (Note 9) mV
— 140 250
lout = 100mA
— — 300
— 165 275
lout = 150mA
— — 350
VEeN £ 0.4V (shutdown) — 0.01 1
IsTD Standby Current MA
VEeN £ 0.18V (shutdown) — — 5
— 95 130
VEN 2 2.0V, lout = OpA
— — 150
— 98 140
VEN 2 2.0V, louT = 100pA
— — 160
— 350 600
leND Ground Pin Current (Note 10) VEN 2 2.0V, louT = 50mA MA
— — 800
— 600 1000
VEN 2 2.0V, louT = 100mA
— — 1500
— 1300 1900
VEN 2 2.0V, louT = 150mA
— — 2500
PSRR Ripple Rejection Frequency = 100Hz, lout = 100pA — 75 — dB
Iumim Current Limit Vout = 0V — 320 550 mA
. lout = 50mA, Cour = 2.24F,
Output N — 260 — V /N H:
eno utput oise 100pF from BYP to GND v/ VHz
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Wms AP2202

I N C O RP ORMATTETD

AP2202-2.5 Electrical Characteristics (Continued) (@ Vin = 3.5V, lout = 100uA, Cin = 1.0uF, Cout = 2.2pF, Ven = 2.0V,
Ty = +25°C, Bold typeface applies over -40°C < T; < +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
—_ —_ 0.4
Vi Enable Input Logic-Low Voltage Regulator Shutdown V
— — 0.18
ViH Enable Input Logic-High Voltage Regulator enabled 2.0 — — \Y,
ViL< 0.4V — 0.01 1
I Enable Input Logic-Low Current uA
ViL<0.18V — — 2
Vi 2 2.0V — 5 20
liH Enable Input Logic-High Current uA
ViH 2 2.0V — — 25
SOT-23-5 —_ 63.4 —_
Buc Thermal Resistance °C/W
SOT-89 —_ 50 —_
Notes: 6. Specifications in bold type are limited to -40°C < T, < +125°C. Limits over temperature are guaranteed by design, but not tested in production.
7. Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
8. Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load regulation in the load range from
0.1mA to 150mA. Changes in output voltage due to heating effects are covered by the thermal regulation specification.
9. Dropout voltage is defined as the input to output differential at which the output voltage drops 1% (T, = +25°C) or 2% (-40°C < T, < +125°C) below its
nominal value measured at 1V differential.
10. Ground pin current is the regulator quiescent current plus pass transistor base current. The total current drawn from the supply is the sum of the load
current plus the ground pin current.
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AP2202

AP2202-2.6 Electrical Characteristics @ Vin=3.6V, lour = 100pA, Cin = 1.0uF, Cout = 2.2uF, Ven 2 2.0V, Ty = +25°C,
Bold typeface applies over -40°C < T, £ +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
-1 — 1
AVout/Vout Output Voltage Accuracy Variation from specified Vout %
-2 — 2
AVout/AT Output Voltage Temperature _ _ 120 _ HV/iC
(AVout/Nout)/AT Coefficient (Note 7) o o 46 _ ppm/°C
— 1 3
VRLINE Line Regulation ViN = 3.6V to 13.2V mV
— — 13
— 1 6
VRLOAD Load Regulation (Note 8) lout = 0.1mA to 150mA mV
— — 14
— 15 50
lout = 100pA
— — 70
— 110 150
lout = 50mA
— — 230
Vpropr Dropout Voltage (Note 9) mV
— 140 250
lout = 100mA
— — 300
— 165 275
lout = 150mA
— — 350
VEeN £ 0.4V (shutdown) — 0.01 1
IsTD Standby Current MA
VEeN £ 0.18V (shutdown) — — 5
— 95 130
VEN 2 2.0V, lout = OpA
— — 150
— 98 140
VEN 2 2.0V, louT = 100pA
— — 160
— 350 600
leND Ground Pin Current (Note 10) VEN 2 2.0V, louT = 50mA MA
— — 800
— 600 1000
VEN 2 2.0V, louT = 100mA
— — 1500
— 1300 1900
VEN 2 2.0V, louT = 150mA
— — 2500
PSRR Ripple Rejection Frequency = 100Hz, lout = 100pA — 75 — dB
Iumim Current Limit Vout = 0V — 320 550 mA
. lout = 50mA, Cour = 2.24F,
Output N — 260 — V /N H:
eno utput oise 100pF from BYP to GND v/ VHz
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AP2202-2.6 Electrical Characteristics (Continued) (@ Vin = 3.6V, lout = 100pA, Cin = 1.0uF, Cout = 2.24F, Ven = 2.0V,
Ty = +25°C, Bold typeface applies over -40°C < T; < +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
—_ —_ 0.4
Vi Enable Input Logic-Low Voltage Regulator Shutdown V
— — 0.18
ViH Enable Input Logic-High Voltage Regulator Enabled 2.0 — — \Y,
ViL< 0.4V — 0.01 1
I Enable Input Logic-Low Current uA
ViL<0.18V — — 2
Vi 2 2.0V — 5 20
liH Enable Input Logic-High Current uA
ViH 2 2.0V — — 25
SOT-23-5 —_ 63.4 —_
Buc Thermal Resistance °C/W
SOT-89 —_ 50 —_
Notes: 6. Specifications in bold type are limited to -40°C < T, < +125°C. Limits over temperature are guaranteed by design, but not tested in production.
7. Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
8. Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load regulation in the load range from
0.1mA to 150mA. Changes in output voltage due to heating effects are covered by the thermal regulation specification.
9. Dropout voltage is defined as the input to output differential at which the output voltage drops 1% (T, = +25°C) or 2% (-40°C < T, < +125°C) below its
nominal value measured at 1V differential.
10. Ground pin current is the regulator quiescent current plus pass transistor base current. The total current drawn from the supply is the sum of the load
current plus the ground pin current.
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AP2202

AP2202-2.8 Electrical Characteristics @ Vin=3.8V, lour = 100pA, Cin = 1.0uF, Cout = 2.2uF, Ven 2 2.0V, Ty = +25°C,
Bold typeface applies over -40°C < T, £ +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
-1 — 1
AVout/Vout Output Voltage Accuracy Variation from specified Vout %
-2 — 2
AVout/AT Output Voltage Temperature _ _ 120 _ HV/iC
(AVoutNout)/AT Coefficient (Note 7) _ — 42.8 — ppm/°C
— 1 4
VRLINE Line Regulation ViN =3.8Vto 13.2V mV
— — 14
— 1 6
VRLOAD Load Regulation (Note 8) lout = 0.1mA to 150mA mV
— — 14
— 15 50
lout = 100pA
— — 70
— 110 150
lout = 50mA
— — 230
VbRror Dropout Voltage (Note 9) mvV
— 140 250
lout = 100mA
— — 300
— 165 275
lout = 150mA
— — 350
VEeN £ 0.4V (shutdown) — 0.01 1
IsTD Standby Current MA
VEeN £ 0.18V (shutdown) — — 5
— 95 130
VEN 2 2.0V, lout = OpA
— — 150
— 98 140
VEN 2 2.0V, louT = 100pA
— — 160
— 350 600
leND Ground Pin Current (Note 10) VEN 2 2.0V, louT = 50mA MA
— — 800
— 600 1000
VEN 2 2.0V, louT = 100mA
— — 1500
— 1300 1900
VEN 2 2.0V, louT = 150mA
— — 2500
PSRR Ripple Rejection Frequency = 100Hz, lout = 100pA — 75 — dB
Iumim Current Limit Vout = 0V — 320 550 mA
. lout = 50mA, Cour = 2.24F,
Output N — 260 — V /N H:
eno utput oise 100pF from BYP to GND v/ VHz
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AP2202-2.8 Electrical Characteristics (Continued) (@ Vin = 3.8V, lout = 100uA, Cin = 1.0uF, Cout = 2.24F, Ven = 2.0V,
Ty = +25°C, Bold typeface applies over -40°C < T; < +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
—_ —_ 0.4
Vi Enable Input Logic-Low Voltage Regulator Shutdown V
— — 0.18
ViH Enable Input Logic-High Voltage Regulator Enabled 2.0 — — \Y,
ViL< 0.4V — 0.01 1
I Enable Input Logic-Low Current uA
ViL<0.18V — — 2
Vi 2 2.0V — 5 20
liH Enable Input Logic-High Current uA
ViH 2 2.0V — — 25
SOT-23-5 —_ 63.4 —_
Buc Thermal Resistance °C/W
SOT-89 —_ 50 —_
Notes: 6. Specifications in bold type are limited to -40°C < T, < +125°C. Limits over temperature are guaranteed by design, but not tested in production.
7. Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
8. Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load regulation in the load range from
0.1mA to 150mA. Changes in output voltage due to heating effects are covered by the thermal regulation specification.
9. Dropout voltage is defined as the input to output differential at which the output voltage drops 1% (T, = +25°C) or 2% (-40°C < T, < +125°C) below its
nominal value measured at 1V differential.
10. Ground pin current is the regulator quiescent current plus pass transistor base current. The total current drawn from the supply is the sum of the load
current plus the ground pin current.
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AP2202

AP2202-3.0 Electrical Characteristics @ Vin= 4V, lour = 100pA, Cin = 1.0pF, Cour = 2.24F, Ven = 2.0V, Ty = +25°C,
Bold typeface applies over -40°C < T, £ +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
-1 — 1
AVout/Vout Output Voltage Accuracy Variation from specified Vout %
-2 — 2
AVout/AT Output Voltage Temperature _ _ 120 _ HV/iC
(AVout/Nout)/AT Coefficient (Note 7) o o 40 _ ppm/°C
— 1 4
VRLINE Line Regulation ViN =4V to 13.2V mV
— — 14
— 1 7
VRLOAD Load Regulation (Note 8) lout = 0.1mA to 150mA mV
— — 15
— 15 50
lout = 100pA
— — 70
— 110 150
lout = 50mA
— — 230
Vpropr Dropout Voltage (Note 9) mV
— 140 250
lout = 100mA
— — 300
— 165 275
lout = 150mA
— — 350
VEeN £ 0.4V (shutdown) — 0.01 1
IsTD Standby Current MA
VEeN £ 0.18V (shutdown) — — 5
— 95 130
VEN 2 2.0V, lout = OpA
— — 150
— 98 140
VEN 2 2.0V, louT = 100pA
— — 160
— 350 600
leND Ground Pin Current (Note 10) VEN 2 2.0V, louT = 50mA MA
— — 800
— 600 1000
VEN 2 2.0V, louT = 100mA
— — 1500
— 1300 1900
VEN 2 2.0V, louT = 150mA
— — 2500
PSRR Ripple Rejection Frequency = 100Hz, lout = 100pA — 75 — dB
Iumim Current Limit Vout = 0V — 320 550 mA
. lout = 50mA, Cour = 2.24F,
Output N — 260 — V /N H:
eno utput oise 100pF from BYP to GND v/ VHz
AP2202 13 of 27 September 2021

Document number: DS38214 Rev. 5 - 2

Downloaded from AFFOW.Com.

www.diodes.com

© Diodes Incorporated


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Wms AP2202

I N C O RP ORMATTETD

AP2202-3.0 Electrical Characteristics (Continued) (@ Vin = 4V, lout = 100pA, Cin = 1.0uF, Cout = 2.2uF, Ven 2 2.0V,
Ty = +25°C, Bold typeface applies over -40°C < T; £ +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
—_ —_ 0.4
Vi Enable Input Logic-Low Voltage Regulator Shutdown V
— — 0.18
ViH Enable Input Logic-High Voltage Regulator Enabled 2.0 — — \Y,
ViL< 0.4V — 0.01 1
I Enable Input Logic-Low Current uA
ViL<0.18V — — 2
Vi 2 2.0V — 5 20
liH Enable Input Logic-High Current uA
ViH 2 2.0V — — 25
SOT-23-5 —_ 63.4 —_
Buc Thermal Resistance °C/W
SOT-89 —_ 50 —_
Notes: 6. Specifications in bold type are limited to -40°C < T, < +125°C. Limits over temperature are guaranteed by design, but not tested in production.
7. Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
8. Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load regulation in the load range from
0.1mA to 150mA. Changes in output voltage due to heating effects are covered by the thermal regulation specification.
9. Dropout voltage is defined as the input to output differential at which the output voltage drops 1% (T, = +25°C) or 2% (-40°C < T, < +125°C) below its
nominal value measured at 1V differential.
10. Ground pin current is the regulator quiescent current plus pass transistor base current. The total current drawn from the supply is the sum of the load
current plus the ground pin current.
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AP2202-3.3 Electrical Characteristics @ Vin=4.3V, lour = 100pA, Cin = 1.0uF, Cout = 2.2uF, Ven 2 2.0V, Ty = +25°C,
Bold typeface applies over -40°C < T, £ +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
-1 — 1
AVout/Vout Output Voltage Accuracy Variation from specified Vout %
-2 — 2
AVout/AT Output Voltage Temperature _ _ 120 _ HV/iC
(AVout/Nout)/AT Coefficient (Note 7) o o 36.3 _ ppm/°C
— 1 5
VRLINE Line Regulation ViN=4.3V to 13.2V mV
— — 15
— 1 8
VRLOAD Load Regulation (Note 8) lout = 0.1mA to 150mA mV
— — 17
— 15 50
lout = 100pA
— — 70
— 110 150
lout = 50mA
— — 230
Vpropr Dropout Voltage (Note 9) mV
— 140 250
lout = 100mA
— — 300
— 165 275
lout = 150mA
— — 350
VEeN £ 0.4V (shutdown) — 0.01 1
IsTD Standby Current MA
VEeN £ 0.18V (shutdown) — — 5
— 95 130
VEN 2 2.0V, lout = OpA
— — 150
— 98 140
VEN 2 2.0V, louT = 100pA
— — 160
— 350 600
leND Ground Pin Current (Note 10) VEN 2 2.0V, louT = 50mA MA
— — 800
— 600 1000
VEN 2 2.0V, louT = 100mA
— — 1500
— 1300 1900
VEN 2 2.0V, louT = 150mA
— — 2500
PSRR Ripple Rejection Frequency = 100Hz, lout = 100pA — 75 — dB
Iumim Current Limit Vout = 0V — 320 550 mA
. lout = 50mA, Cour = 2.24F,
Output N — 260 — V /N H:
eno utput oise 100pF from BYP to GND v/ VHz
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Wms AP2202

I N C O RP ORMATTETD

AP2202-3.3 Electrical Characteristics (Continued) (@ Vin = 4.3V, lout = 100uA, Cin = 1.0uF, Cout = 2.24F, Ven = 2.0V,
Ty = +25°C, Bold typeface applies over -40°C < T; < +125°C (Note 6), unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
—_ —_ 0.4
Vi Enable Input Logic-Low Voltage Regulator Shutdown V
— — 0.18
ViH Enable Input Logic-High Voltage Regulator Enabled 2.0 — — \Y,
ViL< 0.4V — 0.01 1
I Enable Input Logic-Low Current uA
ViL<0.18V — — 2
Vi 2 2.0V — 5 20
liH Enable Input Logic-High Current uA
ViH 2 2.0V — — 25
SOT-23-5 —_ 63.4 —_
Buc Thermal Resistance °C/W
SOT-89 —_ 50 —_
Notes: 6. Specifications in bold type are limited to -40°C < T, < +125°C. Limits over temperature are guaranteed by design, but not tested in production.
7. Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
8. Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load regulation in the load range from
0.1mA to 150mA. Changes in output voltage due to heating effects are covered by the thermal regulation specification.
9. Dropout voltage is defined as the input to output differential at which the output voltage drops 1% (T, = +25°C) or 2% (-40°C < T, < +125°C) below its
nominal value measured at 1V differential.
10. Ground pin current is the regulator quiescent current plus pass transistor base current. The total current drawn from the supply is the sum of the load
current plus the ground pin current.
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AP2202

Performance Characteristics

Output Voltage vs. Junction Temperature

2900 T T ]
AP2202-2.8
2.875
V,=3.8V, |, =10mA
2850 Cy=1.00F, Cym2.20F |
s
o 2825
g
<>3 2.800
3 —
£ 2715
o
2.750
2725
2.700
60 40 -20 0 20 40 60 80 100 120 140
Junction Temperature (°C)
Ground Pin Current vs. Output Current
° T T T T 1
5 T,=+25C
4 C\=1.00F, Cym2.20F |
s
5 2
5
o 1
<
(S
e)
c
3 -
0]
2
3
4
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Output Current (mA)
Enable Current vs. Junction Temperature
2 ] T ]
16— AP2202-2.8 — V718V
- =V, 720V
16 - - -V, =3.0V
g —_V, =40V
E oy e V,=3.8V, C,=1.04F
E ~.L Cour=2.2F, 1,,;=100pA
o 1 .
o -~ ~.
@ S ~ o .. \.s..
] P e . T = ——.
b
- 0 B 4 ol 0 T T20 T
Junction Temperature (°C)
AP2202
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Dropout Voltage (mV)
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Ground Pin Current (

Enable Voltage (V)
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Dropout Voltage vs. Junction Temperature

350 T T
— 1o, =90mA
300 |— = =, ;=100mA
= = = 1o, =150mA e
250 |- C\=1.0uF, Cy;=2.2uF 1.
- ’ -~
200 LT =
-’ -
.= [ -
150 S 74777,1/7
R _ |- - //
100 =T |
—///
50
0
60 40 -20 0 20 40 60 80 100 120 140

Junction Temperature (°C)

Ground Pin Current vs. Junction Temperature

5000 T T T T
AP2202-2.8
1000 = I =50mA
T s
3000 77 lour
V,=3.8V,V,=2.0V
sooo | Cu=1OUF, G =2.21F
1000~ 1 === pmalee e
0
-1000
-2000
60 40 -20 0 20 40 60 80 100 120 140
Junction Temperature (°C)
Enable Voltage vs. Junction Temperature
20 T T
1.9 AP2202-2.8 ]
1.8 — V,7on —
17 - = V,~off |
16 N C\=1.00F,Cy 22.20F |
s N V,=3.8V,],=5mA
14 >
13 > N
12 A
11 AN\
10 \\:\
0.9 NN
08 N
N
07 N
06
60 40 -20 0 20 40 60 80 100 120 140
Junction Temperature (°C)
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AP2202

Performance Characteristics (Continued)

Noise vs. Bypass Capacitor

200 T T T 1T T T T 111
I, =10mA
C,=1.00F, C,, =22F

150 Noise Measurement Filter: DIN Noise

Noise (uVrms)
g

10 100 1000 10000

Bypass Capacitor (pF)

Load Transient
(Conditions: V|N=3.8V, CByp=100pF, VEN=2V,
lour=5mA to 50mA, Cin=1.0uF, Cour=2.2yF)

150 H H H H H H ' H
...l AP2202-
< : 2.8
£ :
i
3
s
E
>% : J : : : : . :
3 50 "Hmk PAACHZ 500 100 "A Chi S B40nV]
: : : : ilﬂ:—zn.unlm
100 i i i i i " ,
0 10 20 30 40 50 60 70 8 90 100
Time (us)
VEN(on) VS. Vou'r
(Conditions: Ven=0V to 2V, ViN=3.8V, lout=30mA,
CByp=open, C|N=1.0|.IF, Cou7=2.2|JF)
4 Y ;
: : . AP2202-2.8
2 . PP
Z I A
= - .
= : :
3 - = s s 4= TR EE
2 H : :
! - S
U SR SHEE S :
=) DE._..;:.. : _g E
= 1 [ 2007 wchz l.hu\rin W00Me A Ch1 F 148V
b, fTez ot
0 4100 200 300 400 500 600 700 800 900 1000
Time (us)
AP2202
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Output Noise vs. Frequency

10 e
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=
E
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PSRR vs. Frequency
100
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AP2202

Performance Characteristics (Continued)

Power Dissipation vs. Ambient Temperature

08 ‘ ‘
0.7 SOT-23-5 Package —|
No Heatsink
06N
=
5 05
g, -
(%]
2
g 03 \\
2 o2 \\
0.1 N
0.0
25 50 75 100 125 150
Ambient Temperature (°C)
ESR vs. Output Current
100 —
10 Cour=1.04F —
No Bypass Capacitor —
c
E 1 Stable Area
w
0.1
0.01
0 25 50 75 100 125 150
Output Current (mA)
ESR vs. Output Current
100 —
I
e ——
o Cop=4-T1F ]
No Bypass Capacitor —
<)
o 1 Stable Area
@
01
0.01
0 25 50 75 100 125 150
Output Current (mA)
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Power Dissipation vs. Ambient Temperature
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Application Information

Input Capacitor
A 1uF minimum capacitor is recommended to be placed between VN and GND.

Output Capacitor
An output capacitor is required to prevent oscillation. A 1.0uF minimum is recommended when Cgyp is unused. A 2.2uF minimum is
recommended when Cgyp is 100pF. The output capacitor may be increased to improve transient response.

Noise Bypass Capacitor
A bypass capacitor is connected to the internal voltage reference. A 100pF capacitor connected from BYP to GND makes this reference quiet,
resulting in a significant reduction in output noise, but the ESR stable area will be narrowed.

The start-up speed of the AP2202 is inversely proportional to the value of the reference bypass capacitor. In some cases, if output noise is not a
major concern and rapid turn-on is necessary, omit Cgyp and leave BYP open.

Power Dissipation
Thermal shutdown may take place if the maximum power dissipation is exceeded in application. Under all possible operating conditions, the

junction temperature must be within the range specified under absolute maximum ratings to avoid thermal shutdown.

To determine if the power dissipated in the regulator reaches the maximum power dissipation (see Figure Power Dissipation vs. Ambient
Temperature (SOT-23-5 package and SOT-89 package)), use:

Ty=Pp"Bya+Ta
Pp = (ViN-Vout)*louT+ViN*lenp
Where: Ty < Tymax), Tymax) is absolute maximum ratings for the junction temperature; ViN*lgnp can be ignored due to its small value.

Tymax) is +150°C, 6ya is 200°C/W for SOT-23-5 package; and 165°C/W for SOT-89 package. No heatsink is required since the package alone will
dissipate enough heat to satisfy these requirements, unless the calculated value for power dissipation exceeds the limit.

Example: For 2.8V version packaged in SOT-23-5, lout = 150mA, Ta = +50°C, Vin(Max) iS:
(150°C-50°C)/(0.15A*200°C/W)+2.8V=6.133V

Therefore, for good performance, please make sure that input voltage is less than 6.133V without heatsink when Ta = +50°C.
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DTOOES
(AEENN A AP2202
I N €C O R P ORATED
Ordering Information
AP2202 X - XXX XX XX
| |
Product Name Package Output Voltage Packing E1/G1
K:SOT-23-5 ADJ : Adjustable Output TR : Tape & Reel E1: RoHS Compliant
R: SOT-89 2.5 : Fixed Output 2.5V G1: Green
2.6 : Fixed Output 2.6V
2.8 : Fixed Output 2.8V
3.0 : Fixed Output 3.0V
3.3 : Fixed Output 3.3V
Part Number Marking ID
Temperature .
Package Range RoHS Compliant Green RoHS Green Packing
(Note 11) Compliant
AP2202K-ADJTRE1 AP2202K-ADJTRG1 E2C G2C 3k/Tape & Reel
@ AP2202K-2.5TRE1 AP2202K-2.5TRG1 E2D G2D 3k/Tape & Reel
Lead-Free AP2202K-2.6TRE1 (AI\IPOZtEO121};-2.6TRG1 E2E G2E 3k/Tape & Reel
SOT-23-5 -40 to +125°C AP2202K2 8TRG1
@ AP2202K-2.8TRE1 ’ E2G G2G 3k/Tape & Reel
Lead-free Green (Note 11)
AP2202K-3.0TRE1 AP2202K-3.0TRG1 E2I G2l 3k/Tape & Reel
@ AP2202K-3.3TRE1 AP2202K-3.3TRG1 E2L G2L 3k/Tape & Reel
Lead-Free
@ SOT-89 -40 to +125°C AP2202R-3.3TRE1 AP2202R-3.3TRG1 E22B G22B 3k/Tape & Reel

Lead-free Green

Notes:

AP2202

11. Not recommended for new design.
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Marking Information

(1) SOT-23-5
(Top View)
A [(X : Logo
{ XXX XXX : Marking ID (See Ordering Information)
(2) SOT-89

(Top View)

il

A XXXX & XXXX A . oo

XXXX : Marking ID (See Ordering Information)
[
g H R
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Package Outline Dimensions (all dimensions in mm(inch).)

(1) Package Type: SOT-23-5

2.820(0.111)

f—y———  —————— L ——————————————
3.100(0.122) 0.100(0.004)
0.200(0.008)

Nk
b _
Qe
oo
— o2
—_ %B oo
oo
S8 S| 9 @ o
| — — oo olo JE I
=A<} S| S
=41 3|2  0.200(0.008)
© | o — - o —
N ™M ‘ ‘ *
L I
! |
I

T T o %028)“
: —?_ REF
. 0.300(0.012)
0.950(0.037) 0.500(0.020)

TYp 1.800(0.071)
g " )
2.000(0.079)

!

A
0.000(0.000)

0.150(0.0086)

1.450(0.057)
MAX

\ Y
0.900(0.035)
1.300(0.051)
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Wms AP2202
I N €C O R P OR ATED
Package Outline Dimensions (Continued) (All dimensions in mm(inch).)
(2) Package Type: SOT-89
1.400(0.055)
4.400(0.173) 1.600(0.063)
_ 4.600(0.181)_ -
\ ‘ }«———— Option 1
! ( } \1 | L
T T
\ i } T
\ 2.300(0.091)
3.950(0.156)— — |- |- ——— - ——— e 1-- === - 2.060(0.081)REF
4.25020.167; } | } 2.600(0.102) l (0.087)
|
e S e
0.900(0.035) | ; i ik 3 10
1.200(0.047) IR o
== HH | 0.350(0.014)
0.320(0.013) | | 0.320(0.013)
0.540(0.021) o 4(:)82?-8((;)18?1) 0.450(0.018)
3.000(0.118) 0.620(0.024)
TYP
5
; T
| [ [T+ T[]
l
R0.150(0.006) « !
! \L 10°
la—
Option 1 Option 2
1.550(0.061)REF
1.030(0.041)REF R 0.200(0.008
— N
— T N A 0.320(0.013)REF *
| -
| |
| ! 2.630(0.104)
! 1.620(0.064)REF !
22100.087)REF_| | [ B (0.064) | 2.930(0.115)
| |
| |
| |
| |
| |
| |
L L
L+
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WDES® AP2202
Suggested Pad Layout
Package Type: SOT-23-5
G Z
Y
~— X
Dimens z G X Y E1 E2

MensIons 1 miineh) | (mmyigineh) | (mmineh) | (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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Suggested Pad Layout (continued)

(1) Package Type: SOT-89

X1
<« - »
| A
|
|
|
|
|
|
|
|
|
\ Z
|
|
|
1 | 1
| X2 |
! s Y1 !
Y | | |
| | |
\ i \ \J
—P 4 ‘4—4
X E
Dimens z X X1 X2 Y Y1 E
MensIons | - myiinch) | (mm)(inch) | (mmyginch) | (mmynch) | (mminch) | (mminch) | (mm)inch)
Value 4.600/0.181 | 0.550/0.022 | 1.850/0.073 | 0.800/0.031 | 1.300/0.051 | 1.475/0.058 | 1.500/0.059

Mechanical Data

. Moisture Sensitivity: Level 3 Per J-STD-020
. Terminals: SOT-23-5/ SOT-89 Finish—Matte Tin Plated Leads, Solderable per MIL-STD-202, Method 208 €3
. Weight:

= SOT-23-5: 0.015 grams (Approximate)

= SOT-89: 0.055 grams (Approximate)
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IMPORTANT NOTICE

1. DIODES INCORPORATED AND ITS SUBSIDIARIES (‘DIODES”) 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 the 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 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 one or more United States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any of its intellectual property rights or the 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 or accept any liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes products and technology may not be used for or incorporated 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 (a) be solely responsible for any damages, losses or
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold 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 well as 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 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 but may be translated into multiple languages for reference. Only the English version of this document
is the final and determinative format released by Diodes.

8. Any unauthorized copying, madification, 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.
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