Advanced Power APE1901
Electronics Corp.
Step-up PWM DC/DC Converter

+ GENERAL DESCRIPTION

The APE1901 is high efficient step-up DC/DC converter. Large output current is
possible having a built in internal N channel MOSFET, and using an external coil and
diode.

The APE1901 can be operated at switching frequencies of 500kHz allowing for easy
filtering and low noise, the size of the external components can be reduced.

Output voltage is programmable with 1.0V of standard voltage supply internal, and
using externally connected components, output voltage (FB) can be set up at will.

This converter also contains an error amplifier circuit as well as a soft-start circuit
that prevents inrush-current at startup. An enable function and thermal shutdown
functions are built inside.

+FEATURES

Input voltage: 3V to 15V

Output voltage: 3.3V to 28V(+2.5% )
Duty ratio: 0% to 80% PWM control
Switch current: 3A(MAX)

Oscillation frequency: 500KHz.
Enable function

Soft-start function

Thermal Shutdown function

Built-in internal SW N-channel MOS
SOP-8L Pb-Free Package.

|
This datasheet contains new product information. Advanced Power Electronics Corp. reserves the rights to modify the product specification without notice. No liability is
assumed as a result of the use of this product. No rights under any patent accompany the sale of the product. 200815071-1/7
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Advanced Power APE1901
Electronics Corp.
Step-up PWM DC/DC Converter
< Block Diagram
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% PIN ASSIGNMENT
The package of AX5101A is SOP-8L; the pin assignment is given by:
Name Description
(Top View ) SGND | Signal ground pin.
Power-off pin
seND[1 ]| @ [87] Vvss EN H : normal operation(Step-up)
| ‘ L : Step-up operation stopped
EN[Z] APE1901 [ vss (All circuits deactivated)
vee 3] [ 6 ]sw Vee IC power supply pin
FB [4_| [ 5 ]sw FB Feedback pin
SW Switch pin. Connect external
SOP-8L inductor & diode here.
Vss GND pin
+» ORDER/MARKING INFORMATION
Order Information Top Marking
APEl90lﬁl 1901AM Part number
Y WW SSS ID code: internal

Frequency Package Type
A :500Khz M: SOP-8L

>
>

» WW:01~52
» Year: 6 =2006
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Advanced Power APE1901
Electronics Corp.
Step-up PWM DC/DC Converter

% Absolute Maximum Ratings (at Ta=25C)

Characteristics Symbol Rating Unit
VCC Pin Voltage Vee Vss- 0.3 to Vss + 15 V
Feedback Pin Voltage Vs Vss- 0.3 to Vee V
ON/OFF Pin Voltage Ven Vss - 0.3 t0 Vee v
Switch Pin Voltage Vsw Vss - 0.3t0 30 v
Power Dissipation PD Internally limited mW
Storage Temperature Range Tst -40 to +150 C
Operating Temperature Range Tor -20 to +125 C
Operating Supply Voltage Vor +3 10 +15 V
Thermal Resistance from Junction to case Buc 25 TIW
Thermal Resistance from Junction to ambient Bua 70 CTIW

Note : 6 ,ais measured with the PCB copper area of approximately 2 in2(Multi-layer) that need connect
to SW pins(5&6) of the APE1901.

% Electrical Characteristics (Vin =6V, Vour=12V, Ta=25°C, unless otherwise specified)

Characteristics Symbol Conditions Min | Typ | Max |Units
Feedback Voltage Ves lour=0.1A 098 | 1.00| 1.02 | V
Quiescent Current lcca  |Ves=1.5V force driver off 4 6 | mA
Feedback Bias Current lrs lour=0.1A - 01| 05 | uA
Shutdown Supply Current lsp Ven =0V - 2 10 | uA
Switch Current lsw 3.2 - - A
Oscillation Frequency Fosc SW pin 400 | 500 | 600 | KHz
EN Pin Logic input Vsh High (regulator ON) 2.0 v
threshold voltage Vst Low (regulator OFF) - - 108

) IsH Ven=2.5V (ON) - 20 - uA
EN Pin Input t

in Input Curren . |Ven=0.3V (OFF) 0 - |
Soft-Start Time Tss 0.3 4 8 ms

Vcc=3V, Veg=0V - 50 70
Internal MOSFET Rpson Roson  [Vee=5V, Veg=0V 40 60 | mQ
Vee=12V, V=0V - 30 50
. . VCC = 6V, Isw = 2A 93 0
Efficiency EFFI Vour=12V' [ =3 o %
Maximum Duty Cycle DCuax  |Vre=0.4V - 80 y
0
Minimum Duty Cycle DCun  |Ves=1.2V - 0
Thermal shutdown Temp TSD 125 T

37
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Advanced Power APE1901
Electronics Corp.
Step-up PWM DC/DC Converter

“ Application Circuit

1. VCC=6V, VOUT=12V/0.8A

VCC=6V L1 b1 Vout=C+)12V
o} 15uH B340A
rala'a'a N Py
Ul R1
ZIF.{(?OK —é—_l SGND  Vss :bi 22K
><C3 —=C4 ———2/CE Vss = | C5 = C6 —-
470uF | O0.1uF 3lvee sw L6 470uF 0.47u
| 4| FB 5 & R2
C7 SW 2K
L 01uF APE1901
1 L IOption 1
1. VOUT = VREF X (1 + E; )
VREF = 1.0V ; R2 suggest 0.75K ~ 2.5k
2. VCC=6V, VOUT=12V/1.4A
VCC=6Y i b1 Vout=+12V
? 15uH B340A
- 22'2'a N
Ul R1
JE(?OK —é—_l SGND  Vss :51 22K
Lo L = 2/ CE Vss = | c5=< -~C8 -=Cs6
470uF | 0.1uF 3lvee SW _6_1 470uF 470uF 1lu
FB 5 R2
C7 SW 2K
0.1uF APE1901
Option
V|N:6V, ISW:3A
Vourt 12v 18v 24V
L1 Value 15uH 22uH 27uH
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Advanced Power APE1901
Electronics Corp.
Step-up PWM DC/DC Converter

3. VCC=12V, VOUT=18V/1.8A

VCC=12V L1 D1 Vout:618v
o 15uH B340A
° Y. N °
U1 R1
R3 ———1[SGND  vss —S—J 17K
100K =
L3 Lca 21 cCE Vss |- C5 = ce—L
470uF | O0.1uF 3lvee sw |8 470uF lu
4{FB sw k=2 R2
C7. APE1901 K
Ioptlon
V|N=12V, ISW:3A
Vout 18V 24V 28V
L1 Value 15uH 22uH 27uH
4. VCC=3.0V, VOUT=5V/0.45A
VCC=3V L1 D1 VOUtg+5V
7 15uH B340A
Py FavaVa'al ”
. U1 . R1
R3 —— SGND Vss 4K
100K = 2{ ce Vss E—_I?_ C5 =< L cs
3! vee sw & 470uF 22u
o swis] i
|7APE1901
“ Function Descriptions
PWM Control
The APE1901 consists of DC/DC converters that employ a pulse-width modulation
(PWM) system.

In converters of the APE1901, the pulse width varies in a range from 0 to 80%,
according to the load current. The ripple voltage produced by the switching can easily
be removed through a filter because the switching frequency remains constant.
Therefore, these converters provide a low-ripple power over broad ranges of input
voltage and load current.
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Advanced Power APE1901
Electronics Corp.
Step-up PWM DC/DC Converter

Setting the Output Voltage
Application circuit item shows the basic application circuit with APE1901 adjustable

output version. The external resistor sets the output voltage according to the following

equation:

RL
V ooy =LOV x [1+Ej

Output Voltage Ripple

Application circuit item shows the basic application circuit with APE1901. The
output voltage ripple (VriepLe) Very lager at high switch current(lsw=3A, Vrippre = 0.7V),
external 7 filters can reduce output voltage ripple or add MLCC 22uF at output(see
next page for output ripple wave):

a. 7 filters
° VCC=6V L1 D1 L2 Vout=+12V
15uH B340A 2.2uH T
YN N ~ YN
. us . R1
R3 11K
100K = SGND PGNDj—_l__
= ——c | 21 ce PGND |- = L= L —
470uF | 0.1uF 3 1 e Swe_l 470uF | 0.1u 330uF | 0.1u
4B sw > ?&
=cC7 APE1901
0.1uF
b. C6=22uF(MLCC)
L1 D1
Q vee=ev 15uH B340A Vout=+12V |
Y'Y
[U/5) s R1
R3 1 11K
100K = , SGND PGND z_—l_—
~C3 == | CE PGND B ~C5 ~~C5 =——C6
470uF | 0.1uF 31 vee sw 6_1 470uF | 470uF | 22u
4B sw 2 ?21K
=C7 APE1901
0.1uF

PCB layout guide

If you need low Tc & Tj or large PD(Power Dissipation), The dual SW pins(5&6) at
the SOP-8L package are internally connected to die pad, The PCB layout should allow
for maximum possible copper area at the Vcc pins of the APE1901.
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Advanced Power
Electronics Corp.

Step-up PWM DC/DC Converter

APE1901

« Typical Characteristics

Efficiency
(Vin=6V, Vour=12V/1.4A)
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( C6=22uF (MLCC - PAGE 6))
VOUT RIPPLE=102mV
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Efficiency
(ViN=6V, Vour=18V/1.0A)

Efficiency (VIN=6V,VOUT=18V)
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VOUT RIPPLE=710mV
(Vin=6V, In=3A, Vour=12V/1.4A)
[ i

Tok TH#
T A 7iomyv
Pow A R Ak R R e Rk e T 3ZOMV
o sSw
[ el e T B B e R U i AV
B
[4

Ch1 500V WEEE so0mv oM 2.00ps] A Chl & 270V
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1~ (38400008
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(‘external 7 filters — PAGE 6)
VOUT RIPPLE=17mV
(VIN:6V1 In=3A, VoUT:12V/14A)

Tok £ [ i ]

AT 17.2mV

. R W Aem e T 1Z24mMY

e s Rdm b e

SW

[V e e e | e

Ch1l 5.00V A@IE 20 0mv . UM2.00ps A Chl £ 2.70V,
Cha| 2.00 A0

1+ [384.000ns
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ADVANCED POWER ELECTRONICS CORP.

Package Outline : SO-8
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Millimeters
A SYMBOLS MIN | NOM | MAX
A 1.35 | 1.55 | 1.75
Al 0.10 | 0.18 | 0.25
B 033 [ 041 | 0.51
E C 0.19 | 0.22 1 0.25
D 4.80 | 4.90 | 5.00
El 3.80 | 3.90 | 4.00
E 5.80 | 6.15 | 6.50
L 038 | 0.71 | 1.27
0 0 4.00 | 8.00
e 1.27 TYP
> \
DETAIL A L /6

1.All Dimension Are In Millimeters.

2.Dimension Does Not Include Mold Protrusions.

DETAIL A

Part Marking Information & Packing : SO-8

H H H B

Part Number

Package Code

19312&&

YWWSSS <«

T

Date Code (YWWSSS)

Frequency

Y : Last Digit Of The Year

WW © Week
SSS : Sequence
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