
 Evaluation Board Manual

R16UZ0028EU0100 Rev.1.00 Page 1
Jan 12, 2022 © 2022 Renesas Electronics

The RTKA211412DE0000BU board demonstrates 
and quickly evaluates the RAA211412, a DC/DC 
step-down regulator with 630kHz switching frequency. 

The RAA211412 is a DC/DC step-down (Buck) 
regulator that supports a wide operating input voltage 
range (from 5.8V to 45V) and adjustable output 
voltage. It can deliver up to continuous 1A output 
current with premium load regulation and line 
regulation performance.

The evaluation board implements a complete buck 
regulator using the RAA211412. The output voltage is 
set to 3.3V by default but can be adjusted by 
changing the resistor values in the feedback network. 

Features
▪ Simple and flexible design

▪ Wide input voltage range: 5.8V to 45V

▪ Adjustable output voltage

▪ Convenient power conversion 

Specifications
▪ Input voltage (VIN): 5.8V to 45V

▪ Output voltage (VOUT): 3.3V

▪ Maximum output current: 1A

▪ 630kHz switching frequency 

Figure 1. Block Diagram
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1.  Functional Description
The RAA211412 is an easy-to-use buck switching regulator with an integrated 600mΩ high-side MOSFET. The 
RTKA211412DE0000BU board demonstrates the operations of the device. It allows the user to evaluate the 
performance of the IC with different application setups. It also provides you a reference for board layout. 

1.1  Setting the Output Voltage
The output voltage is set to 3.3V by default and can be adjusted by changing the values of R4 and R5 in the 

feedback resistor network based on Equation 1:

For applications where the VIN-VOUT is larger than 3V, Renesas recommends using a 20kΩ resistor for R5 and 

choose R4 based on Equation 1. For applications where VIN-VOUT is less than 3V, Renesas recommends using 

smaller R4 and R5 such that there is a larger than 50mA load at VOUT. 

Note: Appropriate inductor and output capacitor values need to be selected for different output voltages. See 
Table 1 for recommended component selection. 

1.2  Input Undervoltage Lockout

The input undervoltage lockout level can be set with a resistor divider from VIN to EN pin to GND based on 
Equation 2 where VINR is the minimum input voltage for the part to turn on.

The resulting input voltage VINF for the part to be turned off is calculated using Equation 3.

1.3  Recommended Equipment
▪ Power supply that can deliver up to 45V with at least 1A source current capability.

▪ DC electronic load to draw current out of the buck regulator. High wattage resistor load can be used as well.

▪ (Optional) Second power supply that can deliver up to 45V to be used as Enable.

▪ Oscilloscope to monitor output voltage, SW node voltage, inductor current, etc.

(EQ. 1)

Table 1. Recommended Component Selection for Typical Applications

VOUT (V) RFB1 (kΩ) RFB2 (kΩ) L (µH) COUT

0.8 0 20 3.3 56µF/10V/X7R/X5R

1.5 17.4 20 4.7 33µF/10V/X7R/X5R

3.3 61.9 20 10 22µF/10V/X7R/X5R

5 105 20 15 10µF/10V/X7R/X5R

12 280 20 33 4.7µF/50V/X7R/X5R

24 576 20 68 4.7µF/50V/X7R/X5R

(EQ. 2)

(EQ. 3)

R4 R5

Vout 0.8–

0.8
--------------------------=

RIN1 RIN2

VINR 1.275–

1.275
-----------------------------------=

VINF 1.15
RIN1 RIN2+

RIN2
---------------------------------=
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1.4  Setup and Configuration
1. Connect the power supply to the VIN terminal (T1 and T2).

2. If an eternal EN signal is needed, connect the second power supply to the EN terminal (TP1 and TP2).

3. Alternatively, put a jumper on J1 to tie EN to VIN such that no additional power supply is needed for EN. 
Note: To set the input UVLO level, do not connect an external signal or use a jumper on J1. Select the 
appropriate R1 and R2 values to set the required UVLO levels. See Input Undervoltage Lockout for details, 
where RIN1 and RIN2 correspond to R1 and R2 on the board, respectively.

4. Set the output voltage by adjusting the resistor divider in the feedback network. See Setting the Output Voltage 
for details.

5. Connect the DC load or the resistor load to the output terminal (T3 and T4). 

6. Turn on VIN supply at a voltage between 5.8V and 45V.

7. If applicable, turn on EN power supply above the EN UVLO rising threshold (typically 1.275V), up to 45V.

8. Verify output voltage and switching waveforms on the oscilloscope. (J2 and J3 are convenient probing points 
for VOUT and SW node, respectively.)

Figure 2. RTKA211412DE0000BU Board Setup
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2.  Board Design

2.1  Bill of Materials

Figure 3. RTKA211412DE0000BU Evaluation Board (Top)

Ref Des Description Manufacturer Part Number

T1-T4 Brass Test Point Turret 0.150 Pad 0.100 Thole 
PCB Depth <0.078 in

Keystone 1502-1

J2, J3 Gold 2 Pin Socket Strip 0.100 in. Pitch (64 per 
strip)

Mil-Max 310-93-164-41-001000_1X2

TP2 Miniature Black Test Point 0.100 Pad 0.040 
Thole

Keystone 5001

TP1 Miniature White Test Point 0.100 Pad 0.040 
Thole

Keystone 5002

L1 WE-PD SMT Shielded Power Inductor 10µH Wurth Elektronik 744778610

D1 60V 3A Schottky Barrier Rectifier Diodes B360B

C1 Aluminum Electrolytic Capacitor 100V 10µF Panasonic EEETG2A100P

R3 Thick Film Chip Resistor 20Ω Panasonic ERJ-3EKF20R0V

R4 FILM CHIP RESISTOR 62kΩ Panasonic ERJ-3EKF6202V

C4 CERAMIC CAP 10V 47µF Murata GRM21BR61A476ME15L

C3 Multilayer Cap 0.1µF 16V Various Generic

C2 Ceramic Chip Cap 2.2µF 100V Various Generic

R5 Thick Film Chip Resistor 20kΩ Various Generic

J1 Two Pin Jumper Various Generic

U1 5.8V to 45V 1A Standard Buck Regulator with 
Peak Current Mode Operation

Renesas RAA211412
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2.2  Schematic Diagrams

Figure 4. RTKA211412DE0000BU Schematic
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2.3  Board Layout

2.4  Layout Guidelines
For more information about layout guidelines, see the Layout Suggestions section in the RAA211412 datasheet. 

3.  Typical Performance Graphs

Figure 5. Top Layer Figure 6. Bottom Layer

VIN = 24V, VOUT = 3.3V, TA = +25°C, unless otherwise noted. 

Figure 7. Output Ripple at No Load Figure 8. Output Ripple at Full Load

10ms/Div

SW 10V/Div

VOUT Offset 3.3V 50mV/Div

IL 500mA/Div

1µs/Div
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4.  Ordering Information

5.  Revision History

Figure 9. Enable On at No Load Figure 10. Enable ON at Full Load

Figure 11. Load Transient between 0.5A and 1A Figure 12. VOUT UVP (Hiccup)

Part Number Description

RTKA211412DE0000BU RAA211412 evaluation board

Revision Date Description

1.00 Jan 12, 2022 Initial release

VIN = 24V, VOUT = 3.3V, TA = +25°C, unless otherwise noted.  (Cont.)

400µs/Div

SW 10V/Div

VOUT 2V/Div

IL 500mA/Div

EN 5V/Div
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