ChipNobo Co., Ltd

QX2303-CN
PFM Step-up DC-DC Converter

General Description Features

The QX2303-CN Series are PFM step-up
DC-DC converters with high efficiency, low

>

300KHz Maximum Operating Frequency

ripple and high operation frequency. The > gt;}/ to 5.0V Output Voltage With 0.1V
QX2303-CN Series need only four external

components to realize step-up conversion » Low Start-up Voltage: 0.8V at ImA
from low input battery Volt.age to the voltage > +2.5% Output Voltage Accuracy

needed, and they are applied to one to four .

battery- cells application. > Up to 89% Efficiency

The QX2303-CN Series adopt low dissipation » Output Current: 300mA at 2.5V Input,
and high performance reference circuit, with 3.3V Output voltage

trimming technique in manufacture, which > Low Ripple and Low Noise

ensure high precision and low temperature

drift of the output voltage. The precision of »  Four external components needed only
output voltage precede +2.5%, and the

highest efficiency is 89%.

The QX2303-CN Series have a package type . .

oSO8 PR Applications

» One to Three Cell Battery Devices
» LED Lamp, LED Flashlight

» Portable Instruments Such As Electronic
Dictionary, VCR, PDA And So On

Typical Application
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(a) Built-in Power MOSFET (b) External Power MOSFET

Figure 1: Typical Application Circuit Diagrams of QX2303-CN
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Ordering Information

Package Marking

XXXX

Pin Assignments

EXXX

Bgod

GND VOUT

(SOT89-3)

www.chipnobo.com

Lot Number

Output Voltage:
25: 2.5V
26: 2.6V

50: 5.0V

Package Type:
E: SOT89-3
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Pin Description

Type Number and Package Type
Pin D inti
Name QX2303-CN escription
SOT89-3
LX 3 Switching Pin
Buffer Output
EXT - for External
Transistor
VOUT 2 Output Voltage
EN Chip Enable Pin
i (Active High)
GND 1 Ground
NC - No Connection
Functional Block Diagram
63 Current Limiting
Comparator
LX U1 ® + 1VOUT
® _
Error
EXT [ Buffer AmphﬁerjL
L i | PFM
| 4—{ | ‘ Controller _
1.24V
~ ~
OSC
Bandgap
Enable 400KHz
ENT— Controller [ GND
Figure 2: Functional Block Diagram of QX2303-CN
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ChipNobo Co., Ltd PFM Step-up DC-DC Converter

Absolute Maximum Ratings ™"

Parameter | Symbol Description Min | Max | Unit
VMAX Maximum Voltage On VOUT and VLX Pins 7 A%
Voltage
VMIN MAX The Voltage Range On EN Pin -03 | Vourt0.3 v
Current ILx_mAx Maximum Current On LX Pin 1000 mA
Power Maximum Power Dissipation for
Dissipation Psorss SOT89-3 Package b 0.5 W
Ta Operating Temperature Range -20 85 °C
Tstg Storage Temperature Range -40 120 °C
Thermal
Soldering Temperature Rang for
T o
SP! SOT89-3 Package (less than 30 sec) 230 240 C
ESD VESD ESD Voltage for Human Body Mode 2000 A"

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Exposure to
Absolute Maximum Rating conditions for extended periods may affect device reliability.
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Electronic Characteristics

Ta=25°C, Ciy =47uF, Coyr =100uF, L; =47uH, unless otherwise specified

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Supply Voltage
Maxi/rgﬁ;r;nput VIN MAX 0.7 Vour v
Start-up Voltage VSTART ILoap=1mA,Vy rises from 0V to 2V 0.8 A%
Hold-on Voltage VHOLD ILoap=1mA, Vi falls from 2V to OV 0.6 A%
Supply Current
Current Limiting I vt 600 | 800 | 1000 | mA
taput € urrent I Vin=1.8V, Vour=33V 15 uA
Standby Input Current Ing Without Load, EN=“Low” 1 uA
Output Voltage
O“E’C“Ctu\r/;’i;age AVour 25 25 | %
Enable Input On EN Pin
“High” Voltage Level 0.4 Vv
On EN Pin Vour
“Low” Voltage Level 0.2 v
On EN Pin
“High” EN input 0.1 uA
current
“Low” EN input -0.1 uA
current
Oscillation Characteristics
Maxn;:l;l;llui)z(c:l;latlon Fuiax 300 KHz
Maximum Duty Cycle Dosc 83 %
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Typical Electrical Curves

Ta=25°C, Ciy=47uF, Coyr =100uF, L; =47uH, unless otherwise specified

start-up voltage vs. output current ripple voltage vs. output current
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QX2303-CN
PFM Step-up DC-DC Converter

Applications Information

Detailed Description influence ripple of output voltage, so

The QX2303-CN Series are step-up DC-DC
converters with boost structure and PFM
control mode.

The QX2303-CN Series need only an inductor,
a schottky diode, an input capacitor and an
output capacitor to provide a 2.5~5.0V low
noise output voltage.

The converter has many built-in function
blocks including Output Voltage Feedback
And Trimming Network, Startup Circuit,
Oscillator, Reference Voltage Circuit, PFM
Controller, Over Current Protection and
Power MOS.

The core circuit of QX2303-CN is the PFM
Controller. This module controls the power
MOS to provide the constant output voltage
according to the input voltage, the load
signal and the current signal. In the PFM
Control system, the oscillation frequency
and the pulse width are fixed, and the steady
output voltage are realized by controlling the
ON-time of power MOS in an oscillation
cycle according to the ratio of input/output
voltage and the load.

Oscillator provides reference oscillation
frequency and fixed pulse width. Reference
Voltage circuit provides steady reference
voltage. With internal trimming technique,
the output voltage accuracy can be £2.5%.
With temperature compensation technique
used in the Reference Voltage circuit, the
temperature drift of the output voltage is less
than 100ppm/°C. Error Amplifier with high
gain ensures the steady of the output voltage
under different input voltages and load
currents. In order to decrease the ripple and
noise of the output voltage, the Error
Amplifier adopts schmitt comparator
structure, which has rapid response.

The inductor and the schottky diode will
sharply influence the conversion efficiency,
and the capacitors and inductor will

www.chipnobo.com

choosing a suitable inductor, capacitor and
schottky diode can acquire high conversion
efficiency, low ripple and low noise. Before
discussing, we define:

Vour — Viv

Vour

D )

Inductor Selection

The selection of inductor value needs to
consider these aspects below.

First, the minimum value of inductor should
make sure that the BOOST DC-DC
converter works in the constant current
mode(CCM):

D(1- ) &
21
This formula is derived from conversion
under the CCM mode, neglecting the
parasitic resistors and the forward voltage

drop of the diode, and the actual value will
be larger.

Ly >

)

Secondly, the operating frequency of
QX2303-CN series is 300 KHz, which can
decrease the size of the outer inductor.
Normally, a 4.7uH value of inductor can
make the system work properly, but for
larger load current (for example, the output
current is higher than 50mA), a larger value
of inductor is needed to improve the
efficiency.

Under large load current, the parasitical
series resistance of the inductor will
influence the efficiency greatly. Assuming
the parasitical resistance of the inductor is
Ry, output load resistor is Ry oap, the power
dissipation on the inductor is as follows:

R
A ~ —M8MMM 3
7 Rrow (1 - 0)2 ®

If the input voltage is 1.5V, the output
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QX2303-CN
PFM Step-up DC-DC Converter

voltage is 3.0V, the load resistance is 20Q Diode Selection

(the output current is150mA) and Ry =0.5Q,
then the efficiency decreases by 10%.

Considering all these factors, an inductor
whose value is 47uH and Ry is less than 0.5
Q is proposed.

Output Capacitor Selection

Neglecting the ESR of the output capacitor,
the ripple of the output voltage is:

. A Vour B D @)

Vour Rrow * Cour

In order to decrease the ripple of the output
voltage, a large value of output capacitor is
required, but too large capacitance will slow
down the system response time and increase
the cost of the system. A 22uH low ESR
tantalum capacitor is recommended.

www.chipnobo.com

The freewheeling diode will influence the
efficiency of DC-DC converter greatly.
Though common diodes can also make the
DC-DC system work normally, the
efficiency will decreased by 5% to 10%. So
a schottky diode which has lower forward
voltage drop and faster response time is
proposed.

Input Capacitor Selection

If the input voltage is steady, there is no
need to connect input filter capacitor,
however, if the input voltage source is far
from the DC-DC system, a 10uF filter
capacitor connected to the DC-DC input
terminal is recommended to decrease the
noise.
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Package Information
Physical Dimensions for SOT89-3 Package:

el D T——
D1 A
A / ]
l T
= =3
)
_—_ J
Y I
! I U L
e | — - [eel——
—
el
Sundho Dimensions In Millimeters Dimensions In Inches
y Min Max Min Max
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
b1 0.400 0.580 0.016 0.023
o 0.350 0.440 0.014 0.017
D 4 400 4 600 0173 0.181
D1 15850 REF. 0.061 REF.
E 2.300 2.600 0.091 0.102
E1 3.940 4.250 0155 0.167
= 1.500 TYP. 0.060 TYP.
el 3.000 TYP. 0.118 TYP.
yl 0.900 1.200 0.035 0.047
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NOTICE

The information presented in this document is for reference only. Involving product optimization and productivity improvement, ChipNobo
reserves the right to adjust product indicators and upgrade some technical parameters. ChipNobo is entitled to be exempted from liability
for any delay or non-delivery of the information disclosure process that occurs.

A HIREERREESE, W= RIINEFENE, ChipNobo BRUEEEF~RIEMNEID RASHIAR, FHIMERKEIEFELERN
BRBEEARIER, ChipNobo Bk,

The product listed herein is designed to be used with residential and commercial equipment, and do not support sensitive items and
specialized equipment in areas where sanctions do exist. ChipNobo Co., Ltd or anyone on its behalf, assumes no responsibility or liability for
any damages resulting from improper use.

AR R SERAAIEWIRE EER, ASIFmaHIRXANESURINEFEHRE, ChipNobo BIRATIEENTR, WERZERMmIERAYET
REFFIBHITHIE.

For additional information, please visit our website http://www.chipnobo.com, or consult your nearest Chipnobo sales office for further
assistance.

RTEESER, HHAEAIRRE http://www.chipnobo.com, EAIEEERILAT Chipnobo HEDELLBRGH—LHE.
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