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DC-DC Boost Converter for PWM Controller

General Description 
The RT4809 is a DC-DC boost converter which is 

designed to provide the power of PWM controller. The 

RT4809 incorporates voltage mode, fixed-frequency, 

pulse width modulation (PWM) circuitry with a built in 

N-MOSFET to achieve high efficiency and fast

transient response. The RT4809 input operating range

is from 2.5V to 36V. The RT4809 is an optimized

design for wide output voltage range applications.

Ordering Information 

RT4809

Package Type

E : SOT-23-6

Lead Plating System

G : Green 

 (Halogen Free and Pb Free)

Note : 

Richtek products are : 

 RoHS compliant and compatible with the current

requirements of IPC/JEDEC J-STD-020.

 Suitable for use in SnPb or Pb-free soldering processes.

Features 
 Boost Converter to Supply PVO Voltage 11V

 Cycle by Cycle Current Limit Protection

 2.5V to 36V Input Supply Voltage

 Fixed 1.3MHz Switching Frequency

 RoHS Compliant and Halogen Free

 Input Supply Under-Voltage Protection

Applications 
 USB PD and Programmable Power Adapters

Pin Configuration 
(TOP VIEW) 
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Marking Information 

6X= : Product Code

DNN : Date Code6X=DNN

Simplified Application Circuit 
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Functional Pin Description 

Pin No. Pin Name Pin Function 

1 GND Ground of the controller. 

2, 5 NC No internal connection. 

3 PVO Boost converter output. 

4 PHASE Boost converter switching node. 

6 PVIN Power input voltage. 

Functional Block Diagram 
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Operation 

The RT4809 is a DC-DC converter that provides a 

regulated and high precision supply voltage. It 

incorporates voltage mode, fixed-frequency, pulse- 

width modulation (PWM) circuitry with a built-in 

N-Channel power MOSFET to achieve high efficiency 

and fast transient response. 
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Absolute Maximum Ratings   (Note 1) 
 Supply Input Voltage, PVIN, PHASE, PVO to GND ------------------------------------------------------------- 0.3V to 40V 

 Power Dissipation, PD @ TA = 25C 

SOT-23-6 ------------------------------------------------------------------------------------------------------------------ 0.38W 

 Package Thermal Resistance   (Note 2) 

SOT-23-6, θJA ------------------------------------------------------------------------------------------------------------ 260.7C/W 

SOT-23-6, θJC ------------------------------------------------------------------------------------------------------------ 135C/W 

 Junction Temperature -------------------------------------------------------------------------------------------------- 150C 

 Lead Temperature (Soldering, 10sec.) ----------------------------------------------------------------------------- 260C 

 Storage Temperature Range ----------------------------------------------------------------------------------------- 65C to 150C 

 ESD Susceptibility   (Note 3) 

HBM (Human Body Model) ------------------------------------------------------------------------------------------- 2kV 

Recommended Operating Conditions   (Note 4) 
 Supply Input Voltage, PVIN ------------------------------------------------------------------------------------------- 3V to 36V 

 Junction Temperature Range ----------------------------------------------------------------------------------------- 40C to 125C 

 Ambient Temperature Range ----------------------------------------------------------------------------------------- 40C to 85C 

Electrical Characteristics 
(PVIN = 3.7V, TA = 25°C, unless otherwise specified) 

Parameter Symbol Test Conditions Min Typ Max Unit 

Power Supply 

Turn-On Threshold Voltage VTH_ON 
Initial VPVO = 5V; VPVO > VINI_PVO 2.5 2.7 3 

V 
Initial VPVO = 0V; VPVO < VINI_PVO 2.5 3.4 4.6 

Initial PVO for Threshold ON VINI_PVO  2.2 3.25 4.3 V 

Turn-Off Threshold Voltage VTH_OFF  2.1 2.3 2.5 V 

Green Mode Enable 

Threshold Voltage of Boost 
VON_BOOST  13.2 13.7 14.2 V 

Operating Supply Current 

IIN-OP VPVIN = 5V, VPVO = 15V 160 220 280 

A IIN-OP1 VPVIN = 5V, VPVO = 9V 340 480 620 

IIN-OP2 VPVIN = 2.5V, VPVO = 9V 370 540 680 

Boost Converter Section 

Switching Frequency fs_BOOST Exit cycle skip mode 1 1.3 1.6 MHz 

PVO Regulation Voltage Vo_BOOST IPVO = 0A 10.45 11 11.55 V 

Maximum Sourcing Current 

of Boost Converter 
IMAX_BOOST VPVIN = 2.5V, L1 = 4.7H 10 -- -- mA 

Maximum Duty of Boost 

Converter 
DMAX_BOOST  85 90 95 % 

N-MOSFET On-Resistance RDS_ON (Note 5) -- 5 --  

Schottky Diode VF_DIODE IDIODE_PEAK = 90mA 1.65 1.9 2.15 V 
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Parameter Symbol Test Conditions Min Typ Max Unit 

Cycly by Cycle Current Limit 

of Low-Side MOS 
VCL_BOOST 

RDS_ON x ICL_BOOST = 2.5 x 

(VCL_BOOST - VPVIN x gmCL) 

(Note 5) 

-- 1000 -- mV 

Low-Side MOSFET Peak 

Current at Current Limit 
ICL_BOOST VPVIN = 8V, RDS_ON = 5   (Note 5) 130 200 270 mA 

Gain of Current Limit 

Compensation 
gmCL (Note 5) 54 60 72 mV/V 

Reference Voltage for CV 

Regulators 
VREF_CV (Note 5) 1.045 1.1 1.155 V 

Entry Threshold Voltage of 

Pulse Skip Mode 
VPSM_ET (Note 5) 1.365 1.45 1.535 V 

 

Note1. Stresses beyond those listed under ”Absolute Maximum Ratings” may cause permanent damage to the device. These 

are stress ratings only, and functional operation of the device at these or any other condition beyond those indicated in 

the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions may affect 

device reliability. 

Note 2. JA is measured under natural convection (still air) at TA = 25°C with the component mounted on a low 

effective-thermal-conductivity single-layer test board on a JEDEC 51-3 thermal measurement standard. JC is measured 

at the exposed pad of the package. 

Note 3. Devices are ESD sensitive. Handling precaution is recommended.  

Note 4. The device is not guaranteed to function outside its operating conditions. 

Note 5. Guaranteed by design. 
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Typical Application Circuit 
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Table 1. Typical BOM List 

Reference Part Number Description Package Manufacturer 

C1 GRM21BR61H475KE51L 4.7F to 47F/50V 0805/E-CAP Murata 

C2 GRM219R61H225KE15D 2.2F to 4.7F/50V 0805 Murata 

L1 DFE252012C-4R7N 4.7H 1.2mm TOKO 
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Typical Operating Characteristics 
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10.5

10.7

10.9

11.1

11.3

11.5

-50 -25 0 25 50 75 100 125

Temperature (°C)

V
O

_
B

O
O

S
T
 (

V
)

DMAX_BOOST vs. Temperature

85

87

89

91

93

95

-50 -25 0 25 50 75 100 125

Temperature (°C)

D
M

A
X

_
B

O
O

S
T
 (

%
)

VF_DIODE vs. Temperature

1.50

1.65

1.80

1.95

2.10

2.25

2.40

-50 -25 0 25 50 75 100 125

Temperature (°C)

V
F

_
D

IO
D

E
 (

V
)



  RT4809 

Copyright ©  2021 Richtek Technology Corporation. All rights reserved.                  is a registered trademark of Richtek Technology Corporation. 

www.richtek.com  DS4809-00   December  2021 
8 

 

Application Information 

The RT4809 is a DC-DC converter that provides a 

regulated supply voltage for USB PD driver IC. The 

RT4809 incorporates voltage mode, fixed frequency, 

Pulse Width Modulation (PWM) circuitry with a built-in 

N-MOSFET to achieve high efficiency and fast 

transient response. The following content contains 

detailed description and information for component 

selection. 

Over-Current Protection (OCP) 

The RT4809 includes a current sensing circuitry which 

monitors the inductor current during each ON period. If 

the current value becomes greater than the current limit, 

the switch that pertains to inductor charging will turn off, 

forcing the inductor to leave charging stage and enter 

discharge stage.  

Under-Voltage Lockout (UVLO) 

To prevent abnormal operation of the IC in low voltage 

condition, an under-voltage lockout is included, which 

shuts down the device at voltages lower than 2.3V. All 

functions will be turned off in this state. 

Capacitor Selection 

Low ESR ceramic capacitors are recommended for 

input and output capacitor applications. Low ESR will 

effectively reduce the input voltage ripple caused by 

switching operation. A 4.7F capacitor is sufficient for 

most applications. Nevertheless, this value can be 

decreased for lower output current requirement. 

Another consideration is the voltage rating of the input 

capacitor which must be greater than the maximum 

input voltage. 

For the RT4809, 4.7F to 47F input ceramic capacitor 

and 2.2F to 4.7F output ceramic capacitor are 

recommended for most applications. For better voltage 

filtering, ceramic capacitors with low ESR are 

recommended. X5R and X7R types are suitable 

because of their wider voltage and temperature ranges. 

Boost Inductor Selection 

The RT4809 is the AUX power for USBPD which 

operates in the DCM. The design of boost inductor is 

as below : 

 

The recommended inductor value for boost 

applications is from 3.3H to 10H. Small size and 

better efficiency are the major concerns for devices. 

The inductor should have low core loss at 1.3MHz and 

low DCR for better efficiency. The inductor’s saturation 

current should be greater than the input peak current. 

Thermal Considerations 

The junction temperature should never exceed the 

absolute maximum junction temperature TJ(MAX), listed 

under Absolute Maximum Ratings, to avoid permanent 

damage to the device. The maximum allowable power 

dissipation depends on the thermal resistance of the IC 

package, the PCB layout, the rate of surrounding 

airflow, and the difference between the junction and 

ambient temperatures. The maximum power 

dissipation can be calculated using the following 

formula : 

PD(MAX) = (TJ(MAX) - TA) / JA 

where TJ(MAX) is the maximum junction temperature; 

TA is the ambient temperature; and JA is the 

junction-to-ambient thermal resistance. 

For a continuous operation, the maximum operating 

junction temperature indicated under Recommended 

Operating Conditions is 125°C. The junction-to- 

ambient thermal resistance, JA, is highly package 

dependent. For a SOT-23-6 package, the thermal 

resistance, JA, is 260.7°C/W on a standard JEDEC 

51-3 low effective-thermal-conductivity single-layer test 

board. The maximum power dissipation at TA = 25°C 

can be calculated below :  

PD(MAX) = (125°C - 25°C) / (260.7°C/W) = 0.38W for a 

SOT-23-6 package. 

The maximum power dissipation depends on the 

operating ambient temperature for the fixed TJ(MAX) 

and the thermal resistance, JA. The derating curves in 

Figure 1 allows the designer to see the effect of rising 

ambient temperature on the maximum power 

dissipation. 
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Figure 1. Derating Curve of Maximum Power 

Dissipation 

 

 

 

 

 

 

 

 

 

 

Layout Considerations 

For the best performance of the RT4809, the following 

PCB layout guidelines must be strictly followed. 

 Place the input and output capacitors as close as 

possible to the input and output pins respectively for 

good filtering. 

 Keep the main power traces as wide and short as 

possible  

 The switching node area connected to PHASE and 

inductor should be minimized for lower EMI. 
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Output capacitors must be placed as

close as possible to the output pins.

PHASE should be connected to Inductor by wide and short 

trace, keep sensitive compontents away from this trace.

Input capacitors must be placed as

close as possible to the input pins.

 

Figure 2. PCB Layout Guide 
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Outline Dimension 

 

Symbol 
Dimensions In Millimeters Dimensions In Inches 

Min Max Min Max 

A 0.889 1.295 0.031 0.051 

A1 0.000 0.152  0.000 0.006  

B 1.397  1.803  0.055  0.071  

b 0.250 0.560  0.010  0.022  

C 2.591  2.997 0.102  0.118  

D 2.692  3.099 0.106  0.122  

e 0.838  1.041  0.033  0.041  

H 0.080  0.254  0.003  0.010  

L 0.300  0.610  0.012 0.024  

SOT-23-6 Surface Mount Package 
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Footprint Information 
 

 
 

Package 
Number of 

Pin 

Footprint Dimension (mm) 
Tolerance 

P1 A B C D M 

TSOT-26/TSOT-26(FC)/SOT-26 6 0.95  3.60  1.60  1.00  0.70  2.60  ±0.10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Richtek Technology Corporation 
14F, No. 8, Tai Yuen 1st Street, Chupei City 

Hsinchu, Taiwan, R.O.C. 

Tel: (8863)5526789 
 
Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should 
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume 
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and 
reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may 
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.  


