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AP1522

STEP-UP DC/DC CONVERTER

Pin Assignments

Pin Descriptions

Top Vlew_ Name Description
Vin SHDN Switch Pin. Connect inductor/diode
El El SW here. Minimize trace area at this pin
to reduce EMI.
Vss GND pln
FB Feedback Pin. Reference voltage is
1.25V.
Shutdown Pin. Tie to 0.6V or higher
|:| |:| |:| SHDN [to enable device; 0.5V or less to
SW Vss FB disable device.
SOT25 Vi Input Supply Pin. Must be locally
bypassed.
Block Diagram
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Absolute Maximum Ratings

Symbol Parameter Rating Unit
VN V\n Pin Voltage 10 \Y
Vsw SW Voltage 36 \Y
Vg Feedback Pin Voltage 10 V
VsHpN SHDN Pin Voltage 10 \Y

T, Maximum Junction Temperature 125 °C
TiLeap Lead Temperature (Soldering for 10s.) 300 °C
Torr Operating Ambient Temperature Range 0 to +85 °C
Tste Storage Temperature Range -40 to +125 °C

Caution: The absolute maximum ratings are rated values exceeding which the product could suffer physical damage. These values must therefore not be
exceeded under any conditions.

Electrical Characteristics (T.=25°C, Viy =5V, Vsuon = 5V, unless otherwise noted)

Symbol Parameter Conditions Min. Typ. Max. | Unit
VN Minimum Operation Voltage - 2.5 - - \Y
Vin Maximum Operation Voltage - - - 10 \
VEg Feedback Pin Voltage - 1.225 1.25 1275 | V
Ik Feedback Pin Bias Current - 10 45 100 nA

Operation Current - 2 3 mA
In Supply Current
VSHDN =0V - 0.1 1.0 |JA
Fsw Switching Frequency 0.75 1.0 1.25 | MHz
Duty PWM Maximum Duty Cycle 85 90 - %
lsw Switch Current 280 320 360 mA
Vsat Switch VsaT lsw = 250mA - 350 - mV
Switch Leakage Current Vsw =5V - 0.1 5 MA
VsHon SHDN Pin Voltage High Enable 0.6 - - \
VsHDN SHDN Pin Voltage Low Disable - - 0.5 \%
IsHDN SHDN Pin Bios Current - 10 - MA
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Typical Application Circuit

L1
Vout = 10V D1 10uH Vin = 3.3V
c2 | c1
47UF —— Opt
1 Option [ 47uF
= R1 -
70K MTllsw  val[[}-— =
L
- [T]| Vs
10K -
[T]|F8 SHON|[ ][] on]oFF

B R1
Vour = Ves (1"'@

1K < R2<50K

Step Up DC-DC Regulator
L

D Vour
22uH
Vi oy o 4.8V
2.5V~3.3V J
§ 57K T,
Vi SW 4.7pF
C
__C | ouT
T N AP1522 o - 4.7uF
AT7uF| |
L SHDN
20K
GND
l .

1-Cell Li-lon to 3.3V SEPIC Converter

L1 C3 D1
10uH 1uF
VIN Y Y\ r 3.3V
2.5V to 4.2V 1% 50mA
4.7pF
5 1 % L2 <33K——
Vi SW 10uH
L1 3 L C2
4.7uF AP1522 FB 10uF
4 SHDN
4 20K
GND 0
]2
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Typical Application Circuit (Continued)

4-Cell to 5V SEPIC Converter
L1 C3

D1
1uF
Vi fourt T Y
3V to 6V ! 40mA
5 1 % Lo S30K |47pF

Vi SW 10uH
= AP1522 __ |3 ' — C2
4.7uF - FB 10uF

L SHDN
10K
GND
12 !

+20V Dual Output Converter with Output Disconnect

D3
(g 20V
c4 D2 JU T amA
1uF L c3
L1 T C5 1uF
1uF D1 =
Vi L%'Y\H Y . 20V
2.5V to 5V R gl 4mA
5 1 Da S190K|4.7pF
Vi sw
— AP1522 . |3 ' = @
4.7uF FB 10uF
L SHDN
4 10K
GND
12
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Applications Information

Inductor Selection

A 10pH inductor is recommended for most AP 1522
applications. Although small size and high efficiency are major
concerns, the inductor should have low core losses at 1MHz and
low DCR (copper wire resistance).

Capacitor Selection

The small size of ceramic capacitors makes them ideal for
AP1522 applications. X5R and X7R types are recommended
because they retain their capacitance over wider voltage and
temperature ranges than other types such as Y5V or Z5U. A
4.7uF input capacitor and a 4.7uF output capacitor are sufficient
for most AP1522 applications.

Diode Selection

Schottky diodes, with their low forward voltage drop and
fast reverse recovery, are the ideal choices for AP1522
applications. The forward voltage drop of a Schottky diode
represents the conduction losses in the diode, while the diode
capacitance (Cr or Cp) represents the switching losses. For diode
selection, both forward voltage drop and diode capacitance need
to be considered. Schottky diodes with higher current ratings
usually have lower forward voltage drop and larger diode
capacitance, which can cause significant switching losses at the
1MHz switching frequency of the AP1522. A Schottky diode rated
at 100mA to 200mA is sufficient for most AP1522 applications.

Open-Circuit Protection

In the cases of output open circuit, when the R1 are
disconnected from the circuit, the feedback voltage will be zero.
The AP1522 will then switch at a high duty cycle resulting in a
high output voltage, which may cause the SW pin voltage to
exceed its maximum 36V rating. A Zener diode can be used at
the output to limit the voltage on the SW pin (Figure 1). The
Zener voltage should be larger than the maximum forward
voltage of the Vour. The current rating of the Zener should be
larger than 0.1mA.
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Typical Performance Characteristics

Frequency vs. Temperature Feedback Voltage vs. Temperature
Vin = 5V, Vout = 15V V|n = 5V, Vout = 15V
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Vin = 5V; Vout = 15V; oyt = OA Vout = 15V; lout = 0A
3 3
< 25 257§
S <
=z 2 E 2
C -—
o c
E 15 o 15
O >
> 1 Q 4} l
[} >
% Q.
& 05 S 05
(%)
0 0
-40 10 60 110 0 5 10 15
Temperature (°C) Supply Voltage (V)
Efficiency vs. Output Current Efficiency vs. Output Current
Vin = 5V, Vout =15V Vin = 33V, Vout =15V
90 85
65 ’/0\‘
e E
2 =
o 'S
©= 9 65
w 75 E
70 ‘ ‘ 55
0 20 40 60 0 20 40 60
Output Current (mA) Output Current (mA)
AP1522 Rev. 3 7 of 9 JANUARY 2007
www.diodes.com © Diodes Incorporated

Downloaded from AFfOW.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

DIOOES e
m STEP-UP DC/DC CONVERTER

I M € O R P O R A T E D

Typical Performance Characteristics (Continued)

Frequency vs. Supply Voltage
Vout = 15V

Frequency (KHz)
[}
o
o

0 10 15
Supply Voltage (V)

Package Diagrams (All Dimensions in mm)

(1) SOT25
28
TOP VIEW = « 2.70/3.00
B2 Typ280
—
2.90/3.10
Typ 3.00 :
}'0041 '1%0 | 0.10/0.20 Typ 0.15
yp 1. 0
= x
k1 N
0.013/0.10 s
Typ 0.05 Typ Typ  0.35/0.55
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Marking Information

(1) SOT25

—» Blank : Lead Free
G:Green

—> Month: A~L
— Year: 0-9

|><‘| El

<
<

AL @
I

Identification code <«

2] [3]

Device Package (Note 4) | Identification Code
AP1522W SOT25 FA

Note: 4. For Packaging Details, go to our website at http://www.diodes.com/datasheets/ap02007.pdf.

IMPORTANT NOTICE

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes without further
notice to any product herein. Diodes Incorporated does not assume any liability arising out of the application or use of any product described herein; neither
does it convey any license under its patent rights, nor the rights of others. The user of products in such applications shall assume all risks of such use and will
agreeto hold Diodes Incorporated and all the companies whose products are represented on our website, harmless against all damages.

LIFE SUPPORT

Diodes Incorporated products are not authorized for use as critical components in life support devices or systems without the expressed written approval of the
President of Diodes Incorporated.
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