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18V Operation 3.0A Synchronous Step-Down DC/DC Converters 
Advance Information (Design Target) 
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XCA204A0K1MR, VIN=VEN=12V, VOUT=5.0V 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

■FEATURES 
Input Voltage Range : 4.5V～18V(Absolute Max 20V） 

Output Voltage Range : 1.2V～7.0V or VIN x 0.7 

FB Voltage  : 0.765V±1.5% 

Oscillation Frequency : 690kHz 

Output Current : 3.0A 

Control Method  PWM/PFM Automatic 

Soft-start Time  1ms 

Protection Circuits : UVLO 

  Over Current Protection 

  Thermal Shutdown 

Low ESR Ceramic Capacitor : Ceramic Capacitor 

Package : SOT23-6 

Environmentally Friendly : EU RoHS Compliant, Pb Free 

   

   

 

■GENERAL DESCRIPTION 
The XCA204 series is 18V bootstrap synchronous step-down DC/DC converter with built-in Nch-Nch driver transistors, the operating 

voltage range is 4.5V～18.0V, designed to allow the use of ceramic capacitors. 

0.765V reference voltage source is incorporated in the IC, and the output voltage can be set to a value from 1.2V to 7.0V using 

external resistors (RFB1, RFB2).  

Switching frequency is 690KHz. In PWM/PFM automatic switchover control, IC can change the control method between PWM and 

PFM based on the output current requirement and as a result IC can achieve high efficiency over the full load range. XCA204 has a 

fixed internal soft start time which is 1ms (TYP.), with the built-in UVLO function, the driver transistor is forced OFF when input 

voltage goes down to 4.0V (TYP.) or lower. Over current protection and thermal shutdown are embedded and they secure a safety 

operation. 

 

■APPLICATIONS 

● Digital TV 

● Set Top Box 

● Security camera 

● Smart meter 

● Security system 

■TYPICAL APPLICATION CIRCUIT 
 

ETR05073-000b 

■TYPICAL PERFORMANCE 

CHARACTERISTICS 
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■BLOCK DIAGRAM 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

< XCA204A0K1MR BLOCK DIAGRAM > 

 

 

 

 

■PRODUCT CLASSIFICATION 

 

●Ordering Information 

Product Name Pakage Name Order Unit Shipment 

XCA204A0K1MR SOT23-6 3,000 pcs/Reel Tape & Reel 

 

●Selection Guide 

TYPE 
Chip 

Enable 

Over Voltage 

Protection 

Thermal 

Shutdown 
Soft Start UVLO 

Current 

Limitter 

A YES YES YES YES YES YES 
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SOT23-6 (TOP VIEW) 

■PIN CONFIGURATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■PIN ASSIGNMENT 

 

PIN NUMBER PIN NAME FUNCTION 

1 GND 
Ground. This pin is the voltage reference for the regulated output voltage.  

For this reason care must be taken in its layout. 

2 SW Switch Output. Connect this pin to the switching end of the inductor. 

3 VIN 

Power Supply Input. Drive 4.5V to 18V voltage to this pin to power on this chip. 

Connecting a 10uF~22uF ceramic bypass capacitor between VIN and GND to 

eliminate noise. 

4 FB 
Feedback. An external resistor divider from the output to GND, tapped to the FB 

pin sets the output voltage. 

5 EN On/Off Control Input. Pull EN above 1.5V to turn the device on. 

6 BS 
Bootstrap. A 100nF capacitor is connected between SW and BS pins to drive 

the power switch’s gate above the supply voltage. 

 

■FUNCTION CHART 
 

PIN NAME SIGNAL STATUS 

EN 

L Stand-by 

H Active 

OPEN Undefined State(*1) 

(*1) Please do not leave the EN pin open. Each should have a certain voltage 
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■ABSOLUTE MAXIMUM RATINGS(*1) 

                        Ta=25℃ 

PARAMETER SYMBOL RATINGS UNITS 

Input Supply Voltage Pin VIN -0.3 ～ +20 V 

EN Voltage Pin VEN -0.3 ～ +20 V 

SW Voltage Pin VSW -2.0 ～ +20 V 

Boost Voltage Pin VBS (VSW - 0.3) ～ (VSW + 6) V 

FB Voltage Pin VFB -0.3 ～ +6 V 

Maximum Junction Temperature Tj 150 ℃ 

Thermal resistance(Junction-Air) θJA 88 ℃/W 

Thermal resistance(Junction-Case) θJC 45 ℃/W 

Operating Ambient Temperature Topr -40 ～ +85 ℃ 

Storage Temperature Tstg -40 ～ +150 ℃ 

(*1)Stresses exceed those ratings may damage the device. 

 

■ELECTRICAL CHARACTERISTICS 

XCA204A0K1MR                                                                                                  Ta=25℃ 

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT 

Input Voltage Range VIN 
VFB=0.739V→0.761V,  

VFB Voltage when Lx pin oscillates 
4.5  18 V 

Supply Current (Quiescent) IQ VEN = VIN, no switching  300  µA 

Supply Current (Shutdown) ISTBY VEN = 0V  3 10 µA 

Feedback Voltage VFB   0.765  V 

Feedback Current IFB VFB = 1V  0.1  µA 

Switch-On High-Side Resistance (*1) RDSH(ON)   85  mΩ 

Switch-On Low-Side Resistance (*1) RDSL(ON)   45  mΩ 

Switch Leakage ISW VEN = 0V, VSW = 0V   3 µA 

Current Limit  (*1) ILIM   4.3  A 

Oscillator Frequency fSW VOUT = 5V@1A Load  690  kHz 

Soft-start time TSS VFB= 0V to 0.8V  1  ms 

Minimum On-Time (*1) TON   150  ns 

Minimum On-Time (*1) TOFF   280  ns 

Under Voltage Lockout Threshold VUVLOR VIN Rising  4  V 

Under Voltage Lockout 

Threshold Hysteresis 
VUVLOH   250  mV 

EN Up Threshold Voltage VENH   1.6  V 

Thermal Shutdown (*1) TTSD   150  °C 

 
Test Condition: Unless otherwise stated, VIN=9V, VEN=2V 
(*1): Design reference value.  
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■TYPICAL APPLICATION CIRCUIT 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure.1 Typcal Application Circuit 
 

【Table1 Recommended Component Selection】 

VOUT R1 R2 C5 L1 C1 C2 C3 C4 

5.0V 54.9kΩ 10kΩ 15pF 4.7µH 
10µF/25V 

Ceramic 

22µF 

Ceramic 

22µF 

Ceramic 
100nF 

3.3V 33.2kΩ 10kΩ Optional 3.3µH 
10µF/25V 

Ceramic 

22µF 

Ceramic 

22µF 

Ceramic 
100nF  

1.8V 13.7kΩ 10kΩ Optional 2.2µH 
10µF/25V 

Ceramic 

22µF 

Ceramic 

22µF 

Ceramic 
100nF  

1.0V 3.09kΩ 10kΩ Optional 2.2µH 
10µF/25V 

Ceramic 

22µF 

Ceramic 

22µF 

Ceramic 
100nF  
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■Function Description 

 
The main control loop of XCA204 are adaptive on-time pulse width modulation (PWM) controller.  The control mechanism 

combines adaptive on-time control with an internal compensation circuit for pseudo-fixed frequency and low external component 
count configuration with both low ESR and ceramic output capacitors. It is stable even with virtually no ripple at the output. 
t the beginning of each cycle, the high-side MOSFET is turned on. This MOSFET is turned off after internal one shot timer 

expires. This one shot duration is set proportional to the converter input voltage, VIN, and inversely proportional to the output 
voltage, VOUT, to maintain a pseudo-fixed frequency over the input voltage range, hence it is called adaptive on-time control. 
The one-shot timer is reset and the high-side MOSFET is turned on again when the feedback voltage falls below the reference 
voltage. 
 
 

< Enable > 
The XCA204 EN pin provides digital control to turn on/turn off the regulator. When the voltage of EN exceeds the threshold voltage, 
the regulator starts the soft start function. If the EN pin voltage is below than the shutdown threshold voltage, the regulator will be 
disable and into the shutdown mode. 
 

 
< Output Over Voltage Protection > 
When the FB pin voltage exceeds 25% of the regulation voltage, the output over voltage protection function will turn the high 

side MOSFET off. 
 

 
< Input Under Voltage Lockout > 

When the XCA204 power on, the internal circuits are held inactive until VIN exceeds the input UVLO threshold voltage. And the 
regulator will be disabled when VIN below the input UVLO threshold voltage. The hysteretic of the UVLO comparator is 250mV. 
 

 
< Short Circuit Protection > 
The XCA204 provides short circuit protection function to prevent the device damage from short condition. When the output short 

to ground, the oscillator frequency is reduced to prevent the inductor current increasing beyond the current limit. In the meantime, 
the current limit is also reduced to lower the short current. Once the short condition is removed, the frequency and current limit 
will return to normal. 

 
 
< Over Temperature Protection > 
The XCA204 incorporates an over temperature protection circuit to protect itself from overheating. When the junction temperature 

exceeds the thermal shutdown threshold temperature, the regulator will be shutdown. 
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■Application Information 

 
< Output Voltage Setting > 
The external resistor divider is used to set the output voltage. XCA204 feedback resistors are unconcerned of compensation and 

provide an easy way to program output voltage. Table 1 shows a list of resistor selection for common output voltages: 

VOUT = 0.765 x (1+R1/R2) V 
 
< Selecting the Inductor > 
A 4.7µH inductor with a DC current rating of at least 30% percent higher than the maximum load current is recommended for 

most applications. For highest efficiency, the inductor's DC resistance should be less than 50mΩ. For most designs, the required 
inductance value can be derived from the following equation: 
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Where ∆I is the inductor ripple current. 

Choose the inductor ripple current to be 30% of the maximum load current. The maximum inductor peak current is calculated 

from: 

2

I
II MAXLOADMAXL

∆
+= )()(  

 
Under light load conditions below 100mA, a larger inductance is recommended for improved efficiency. 

 
 
< Selecting the Input Capacitor > 
The input capacitor reduces the surge current drawn from the input supply and the switching noise from the device. The input 

capacitor impedance at the switching frequency should be less than the input source impedance to prevent high frequency 
switching current from passing through the input. Ceramic capacitors with X5R or X7R dielectrics are highly recommended 
because of their low ESR and small temperature coefficients. For most applications, a 10µF capacitor is sufficient. 
 

 
< Selecting the Output Capacitor > 
The output capacitor keeps the output voltage ripple small and one or two 22uF ceramic capacitor with X5R or X7R dielectrics 

is recommended for its low ESR characteristics. 

 
 
< External Boost Diode Selection > 
An external bootstrap diode is recommended if the input voltage is less than 5V or if there is a 5V system rail available. This 

diode helps improve the efficiency. Low cost diodes, such as B0520 are suitable for this application. 
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< PCB Layout Recommendation > 

The device’s performance and stability is dramatically affected by PCB layout. It is recommended to follow these general 

guidelines show bellow: 

 
1. Place the input capacitors, output capacitors as close to the device as possible. Trace to these capacitors 
 should be as short and wide as possible to minimize parasitic inductance and resistance. 
 
2. CIN must be closes to Pins VIN and GND. The loop area formed by CIN and VIN/GND pins must be minimized. 
 
3. Place feedback resistors close to the FB pin. 
 
4. Place compensation components close to the COMP pin. 
 
5. Keep the sensitive signal (FB ) away from the switching signal (SW ). 
 
6. The exposed pad of the package should be soldered to an equivalent area of metal on the PCB. This area should connect to 
the GND plane and have multiple via connections to the back of the PCB as well as connections to intermediate PCB layers. 
The GND plane area connects to the exposed pad should be maximized to improve thermal performance. 

 
7. Multi-layer PCB design is recommended. 
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■PACKAGING INFORMATION 

  ●SOT23-6 (unit:mm) 
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SYMBOLS Min Typ Max 

A 1.05 - 1.35 

A1 0.05 - 0.15 

A2 1.00 1.10 1.20 

b 0.30 - 0.50 

c 0.08 - 0.20 

D 2.80 2.90 3.00 

E 2.60 2.80 3.00 

E1 1.50 1.60 1.70 

e 0.95 BSC 

e1 1.90 BSC 

L 0.35 0.45 0.55 

L1 0.60 REF 

L2 0.25 BSC 

Y - - 0.10 

R 0.10 - - 

Θ 0° - 8° 

Θ1 7° NOM 

Θ2 5° NOM 

Unit:mm 
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■MARKING RULE 
 

 

 

 

 

 

 

 

 

 

 

 

XXXX: Denotes assembly Data Code & Lot No. 
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 1. The product and product specifications contained herein are subject to change without notice to 

improve performance characteristics. Consult us, or our representatives before use, to confirm that 

the information in this datasheet is up to date. 

 

2. The information in this datasheet is intended to illustrate the operation and characteristics of our 

products. We neither make warranties or representations with respect to the accuracy or 

completeness of the information contained in this datasheet nor grant any license to any intellectual 

property rights of ours or any third party concerning with the information in this datasheet. 

 

3. Applicable export control laws and regulations should be complied and the procedures required by 

such laws and regulations should also be followed, when the product or any information contained in 

this datasheet is exported. 

 

4. The product is neither intended nor warranted for use in equipment of systems which require 

extremely high levels of quality and/or reliability and/or a malfunction or failure which may cause loss 

of human life, bodily injury, serious property damage including but not limited to devices or equipment 

used in 1) nuclear facilities, 2) aerospace industry, 3) medical facilities, 4) automobile industry and 

other transportation industry and 5) safety devices and safety equipment to control combustions and 

explosions. Do not use the product for the above use unless agreed by us in writing in advance. 

 

5. Although we make continuous efforts to improve the quality and reliability of our products nevertheless 

Semiconductors are likely to fail with a certain probability. So in order to prevent personal injury and/or 

property damage resulting from such failure, customers are required to incorporate adequate safety 

measures in their designs, such as system fail safes, redundancy and fire prevention features. 

 

6. Our products are not designed to be Radiation-resistant. 

 

7. Please use the product listed in this datasheet within the specified ranges. 

 

8. We assume no responsibility for damage or loss due to abnormal use. 

 

9. All rights reserved. No part of this datasheet may be copied or reproduced unless agreed by Torex 

Semiconductor Ltd in writing in advance. 

 

 

 

TOREX SEMICONDUCTOR LTD. 

 


