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Features 
 

 2.5V to 5.5V Input Voltage Range 

 Fixed 1MHz Switching Frequency 

 Current-Mode Boost Regulator 

 Integrated 22V/1.4A 500mΩ FET 

 Internal Soft Start 

 High Efficiency 

 Minimal External Components 

 Feedback Voltage 1.23V 

 Over Voltage Protection 

 RoHS Compliant 

 Low Profile TSOT23-5 Packages 

 
 
 
 
Applications 
 
 TFT LCD Panel Backlights 

 Tablet PCs 

 Digital Cameras 

 GPS Receivers 

 PDAs, Handheld Computers 

 Cellular Phones 

 
 
 
Descriptions 
 
The EC6705 is a high perfomance step-up converter that operates at a fixed switching frequency 

1MHz. The high switching frequency allows the use of small inductors and fast transient response. 

The integrated N-channel FET has a typical current limit of 1.4A and can support output voltages up 

to 22V. The feedback voltage is 1.23V. 

 

To minimize the inrush current a built-in soft start circuit is contained. To minimize the external 

component count EC6705 also provides the internal compensation. The loop response is optimized 

for fast transient panel loading. The EC6705 is available in a thin TSOT23-5 green package. 
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TSOT23-5 Pin Configuration 
(Top View) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical Application Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ordering Information 
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Marking Spec 
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Pin Description 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Block Diagram 
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Absolute Maximum Ratings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recommended Operation Conditions 
 
 
 
 
 
 
 
 
 
 
 
Power Dissipation Ratings 
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Electrical Specifications 
(VIN= VEN = 3.3V, TA = +25°C, unless otherwise noted.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.ecmos.com.tw/


 
 

EC6705 
High Output Accuracy Boost Regulator 

E-CMOS Corp. (www.ecmos.com.tw) Page 7 of 10 
 
 
 

1J28N-Rev.F002 
 

 

 

 
Application Information 
The EC6705 is designed in a current mode, fixed-frequency pulse-width modulation (PWM) boost 

converter to provide a step-up voltage. The device operates well with a variety of external 

components. 

 
The Boost Converter 
The current-mode boost converter is designed for output voltage up to 22V with a fixed switching 

frequency 1MHz. During the switch on-period, TON, the synchronous FET connects one end of the 

inductor to ground, therefore increasing the inductor current. After the FET turns off, the inductor 

switching node, LX, is charged to a positive voltage by the inductor current. The freewheeling diode 

turns on and the inductor current flows to the output capacitor. 

 

The converter operates in the continuous conduction mode (CCM) when the average input current 

IIN is at least one-half of the inductor peak-to-peak ripple current, ΔILPP. 

 
 
 
 
The output voltage, AVDD, is determined by the duty cycle, D, of the power FET on-time and the 

input voltage, VIN. 

 
 
 
The average load current, ILOAD, can be calculated from the power conservation law. 

 
 
 

where η is the power conversion efficiency. For a lower load current, the inductor current would 

decay to zero during the free-wheeling period and the output node would be disconnected from the 

inductor for the remaining portion of the switching period. The converter would operate in the 

discontinuous conduction mode (DCM). 

 

Current mode control is well known for its robustness and fast transient response. An inner current 

feedback loop sets the on-time and the duty cycle such that the current through the inductor equals 

to the current computed by the compensator. This loop acts within one switching cycle. A slope 

compensation ramp is added to suppress sub-harmonic oscillations. An outer voltage feedback loop 

subtracts the voltage on the FB pin from the internal reference voltage and feeds the difference to 

the compensator operational transconductance (Gm) amplifier. This amplifier is compensated by an 

internal compensator network which is optimized for the transient response and loop stability of 

panel loading. 
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Output Voltage Setting 
The output voltage AVDD is specified by the resistive divider connected from the FB pin to ground 

and the output of the converter, which follows below equation: 

 
 
Where the VFB = 1.23V 

 
Output Capacitor Selection 
The output voltage ripple due to converter switching is determined by the output capacitor total 

capacitance, COUT, and the output capacitor total effective series resistance, ESR. 

 
 
 
 
 
 
The first ripple component can be reduced by increasing COUT. Changing COUT  may require 

adjustment of compensation R and C in order to provide adequate phase margin and loop 

bandwidth. 

 

The second ripple component can be reduced by selecting low-ESR ceramic capacitors and using 

several smaller capacitors in parallel instead of just one large capacitor. 

 
Inductor Selection 
To prevent magnetic saturation of the inductor core the inductor has to be rated for a maximum 

current larger than IPK in a given application. Since the chip provides current limit protection of 1.4A, 

it is generally recommended that the inductor be rated at least for 1.4A. 

 

Selection of the inductor requires trade-off between the physical size (footprint x height) and its 

electrical properties (current rating, inductance, resistance). Within a given footprint and height, an 

inductor with larger inductance typically comes with lower current rating and often larger series 

resistance. Larger inductance typically requires more turns on the winding, a smaller core gap or a 

core material with a larger relative permeability. An inductor with a larger physical size has better 

electrical properties than a smaller inductor. 

 

It is desirable to reduce the ripple current ΔILPP in order to reduce voltage noise on the input and 

output capacitors. In practice, the inductor is often much larger than the capacitors and it is easier 

and cheaper to increase the size of the capacitors. The ripple current ΔILPP is then chosen the 

largest possible while at the same time not degrading the maximum input and output current that 

the converter can operate with before reaching the current limit of the chip or the rated current of the 

inductor. 

 
 
 
For example, ΔILPP could be set to 20% of IMAX. 
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Over Current Protection 
The EC6705 has Over-Current Protection (OCP) that limits the peak inductor current in every 

switching cycle. It prevents current from suddenly increasing to damage the inductor and diode. 

Once the inductor current exceeds the current limit, the internal switch turns off immediately and 

shortens the duty cycle. The output voltage drops if the over-current condition occurs. Current limit 

is affected by the input voltage, duty cycle, and inductor value. 

 
 
 
Under Voltage Protection 
During steady-state operation, if the feedback voltage pin FB is below 0.95V of the nominal value, 

the EC6705 activates an internal fault timer. If any condition indicates a continuous fault for the fault 

timer duration (64ms typ), the IC sets the fault latch to shut down its output except the reference. 

Once the fault condition is removed, cycle the VIN (below the UVLO falling threshold) to clear the 

fault latch and reactivate the device. The fault-detection circuit is disabled during the soft-start ramp. 

 
 
 
Over Temperature Protection 
The EC6705 boost converter provides Over Temperature Protection to prevents excessive power 

dissipation from overheating the IC. When the junction temperature exceeds TJ = 160°C, a thermal 

sensor activates the fault protection, which shuts down the output. To resume normal function, the 

temperature must cool down to by 20°C and the IC power cycled. 
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Package Outline Drawing  
(TSOT23- 5L) 
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