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The RTKA211820DE0000BU board demonstrates 
and quickly evaluates the RAA211820 (QFN version), 
a DC/DC synchronous step-down regulator with 
programmable switching frequency. 

The RAA211820 supports a wide input voltage range 
(from 4.5V to 75V) and adjustable output voltage. It 
delivers up to a continuous 2A output current with 
premium load regulation and line regulation 
performance. 

Features
▪ Simple and flexible design
▪ 4.5V to 75V VIN range
▪ Convenient power conversion

Specifications
The following are the design specifications for the 
RTKA211820DE0000BU:

▪ Input voltage (VIN): 4.5V to 75V
▪ Output voltage (VOUT): 3.3V
▪ Maximum output current: 2A

Figure 1. Block Diagram
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1.  Functional Description
The RAA211820 (QFN version) is an easy-to-use synchronous Buck switching regulator with an integrated 
215mΩ/115mΩ high-side/low-side MOSFETs. The RTKA211820DE0000BU board demonstrates the operations of 
RAA211820 (QFN version). The board allows you to evaluate the performance of the part with different application 
circuits, and it provides you with a reference for a board layout. 

1.1  Operational Characteristics
The board input voltage range is from 4.5V to 75V. The output voltage is set to 3.3V by default and can be 
changed by R9 and R10, as shown in Equation 1:

Renesas recommends using a 20kΩ resistor for R10 and choose R9 based on Equation 1.

1.2  Setup and Configuration
1. Populate a jumper on JP1(VIN shorted to EN).

2. Connect the power supply to the input terminals VIN(T1) and GND(T2). Connect the load to the output 
terminals VOUT(T3) and GND(T4). Make sure the setup is correctly connected before applying any power or 
load to the board. 

3. Turn on the power supply and the part should start operating. 

4. Verify that the output voltage is 3.3V and phase node waveforms can be monitored at J1. 

(EQ. 1)

Figure 2. RTKA211820DE0000BU Board Setup
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2.  Board Design

2.1  Layout Guidelines
For detailed layout guidelines, reference the Layout Guidelines section in the RAA211820 Datasheet.

Figure 3. RTKA211820DE0000BU Evaluation Board (Top)

Figure 4. RTKA211820DE0000BU Evaluation Board (Bottom)
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2.2  Schematic Diagram

Figure 5. RTKA211820DE0000BU Schematic
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2.3  Bill of Materials

Qty Reference 
Designator Description Manufacturer

Manufacturer
Part Number 

2 C9, C10 CAP, SMD, 1210, 22µF, 16V, 10%, X7R, RoHS Murata GRM32ER71C226KE18L

1 C7 CAP, SMD, 0603, 1.0µF, 16V, 10%, X7R, RoHS TDK C1608X7R1C105K

1 C6 CAP, SMD, 0603, 0.1µF, 16V, 10%, X7R, RoHS Murata GCM188R71C104KA37D

1 C5 CAP, SMD, 0603, 4.7µF, 10V, 10%, X7S, RoHS Murata GRM188C71A475KE11D

1 C4 CAP, SMD, 0603, 0.1µF, 100V, 10%, X7R, RoHS Murata GRM188R72A104KA35J

2 C2, C3 CAP-AEC-Q200, SMD, 1210, 4.7µF, 100V, 10%, 
X7R, RoHS TDK CNA6P1X7R2A475K250AE

1 L1 COIL-PWR INDUCTOR, SMD, 6.6×6.4mm, 10µH, 
20%, 7.6A, RoHS Wurth Electronics 74439346100

4 T1, T2, T3, T4 CONN-DBL TURRET, TH, 0.218×0.078 PCB MNT, 
TIN/BRASS, RoHS Keystone 1502-1

2 J1, J2 CONN-BRD-BRD, 1×2, TH, SOCKET, 1×64 
STRIP, 2.54mm, ST Mill-Max 310-43-164-41-001000

2 TP3, TP4 CONN-MINI TEST PT, VERTICAL, BLK, RoHS Keystone 5001

2 TP1, TP2 CONN-MINI TEST POINT, VERTICAL, WHITE, 
RoHS Keystone 5002

1 JP1 CONN-HEADER, 1×2, RETENTIVE, 2.54mm, 
0.230×0.120, RoHS BERG/FCI 69190-202HLF

1 R10 RES, SMD, 0603, 20kΩ, 1/10W, 1%, TF, RoHS Various Various

1 R9 RES-AEC-Q200, SMD, 0603, 62K, 1/10W, 1%, 
RoHS Panasonic ERJ-3EKF6202V

1 R8 RES-AEC-Q200, SMD, 0603, 20Ω, 1/10W, 1%, TF, 
RoHS Panasonic ERJ-3EKF20R0V

3 R3, R5, R7 RES, SMD, 0603, 0Ω, 1/10W, TF, RoHS Various Various

1 R4 RES, SMD, 0603, 100kΩ, 1/10W, 1%, TF, RoHS Various Various

1 U1 IC-80V 2A PWM SWITCHING REGULATOR, 16P, 
QFN, RoHS Renesas RAA211820GNP#HA0

0 C1 CAP, SMD, 12×10, 47µF, 100V, 20%, 
ALUM.ELEC., RoHS Vishay MAL214699904E3

0
C8, C11, C12, 

R1, R2, 
R6, R11

Do Not Populate N/A N/A
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2.4  Board Layout

Figure 6. Top Layer

Figure 7. Second Layer
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.

Figure 8. Third Layer

Figure 9. Bottom Layer
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3.  Typical Performance Graphs

Figure 10. Efficiency vs Load Figure 11. Load Regulation

Figure 12. Output Ripple at No Load Figure 13. Output Ripple at 2A Load

Figure 14. Startup by EN with No Load Figure 15. Shutdown by EN with 2A Load

60

65

70

75

80

85

90

95

100

0.0 0.5 1.0 1.5 2.0

Ef
fic

ie
nc

y 
(%

)

Output Current (A)

VIN = 4.5V
VIN = 7V
VIN = 12V
VIN = 24V
VIN = 48V
VIN = 76V

-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3
0.4
0.5

0.0 0.5 1.0 1.5 2.0

V O
U

T
R

eg
ul

at
io

n 
 (%

)

Output Current (A)

VIN = 4.5V
VIN = 7V
VIN = 12V
VIN = 24V
VIN = 48V
VIN = 76V

SW 5V/Div

VOUT 20mV/Div

IL 0.5A/Div

80µs/Div

SW 10V/Div

VOUT 20mV/Div

Load 1A/Div

1µs/Div

SW 10V/Div

VOUT 2V/Div

IL 0.5A/Div

400µs/Div

EN 5V/Div

SW 10V/Div

VOUT 2V/Div

IL 0.5A/Div

400µs/Div

EN 5V/Div



R16UZ0045EU0100 Rev.1.00  Page 10
Jul 1, 2022

RTKA211820DE0000BU Evaluation Board Manual

4.  Ordering Information

5.  Revision History

Figure 16. Overcurrent Protection Figure 17. Load Transient 1A to 2A to 1A

Part Number Description

RTKA211820DE0000BU RAA211820 (QFN version) evaluation board

Revision Date Description

1.00 Jul 1, 2022 Initial release

SW 35V/Div

VOUT 2V/Div

IL 2A/Div

40µs/Div

PG 5V/Div

SW 20V/Div

VOUT 0.1V/Div

IL 2A/Div

800µs/Div

Load 2A/Div



Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Contact Information
For further information on a product, technology, the most 
up-to-date version of a document, or your nearest sales 
office, please visit:
www.renesas.com/contact/

Trademarks
Renesas and the Renesas logo are trademarks of Renesas 
Electronics Corporation. All trademarks and registered 
trademarks are the property  of their respective owners.

IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL 
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING 
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND 
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible 
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3) 
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These 
resources are subject to change without notice. Renesas grants you permission to use these resources only for 
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly 
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property. 
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, 
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject 
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources 
expands or otherwise alters any applicable warranties or warranty disclaimers for these products. 

(Rev.1.0 Mar 2020)



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Power Management IC Development Tools category:
 
Click to view products by  Renesas manufacturer:  
 
Other Similar products are found below :  

EVB-EP5348UI  DA9063-EVAL  BQ24155EVM  BQ25010EVM  REG710EVM-5  TPS54980EVM-022  TPS65010EVM-230  BQ24120EVM-

001  BQ24212EVM-678  BQ3050EVM-001  ISL9520EVAL1Z  UCC3809EVM  LM3691TL-1.2EV/NOPB  SOT23-3EV-VREG  SOT89-3EV-

VREG  TPS2458EVM  TPS54229EEVM-056  TPS54329EEVM-056  MAX8556EVKIT  MAX20012EVKIT#  MAX15005AEVKIT+ 

S6SBP203A8FVA1001  TPS652510EVM  STEVAL-ISA047V1  ISL8502AEVAL1Z  ISL8009AEVAL1Z  TPS76901EVM-127  FRDM-

HB2001-EVM  BM6208FS-EVK-001  LM5115EVAL  LP5900TL-2.5EV  DRI0043  7E.12.8.230.0002  KITPF8100FRDMEVM 

NCP10671B05GEVB  MAX20073EVKIT#  EVB-EN6337QA  AP3125AEV1  NIV6350MT2GEVB  XMCA1  RD33771-48VEVM  EVKT-

MPM3695-10-A  DEMO200W12VDCLLC  SAMPLEBOXILD8150TOBO1  MAX18066EVKIT#  AP61100Z6-EVM  AP62300WU-EVM 

KIT8020-CRD-8FF1217P-1  KITPF8121FRDMEVM  EV2174C-G-00A  

https://www.xonelec.com/category/embedded-solutions/engineering-tools/analog-digital-ic-development-tools/power-management-ic-development-tools
https://www.xonelec.com/manufacturer/renesas
https://www.xonelec.com/mpn/enpirion/evbep5348ui
https://www.xonelec.com/mpn/dialogsemiconductor/da9063eval
https://www.xonelec.com/mpn/texasinstruments/bq24155evm
https://www.xonelec.com/mpn/texasinstruments/bq25010evm
https://www.xonelec.com/mpn/texasinstruments/reg710evm5
https://www.xonelec.com/mpn/texasinstruments/tps54980evm022
https://www.xonelec.com/mpn/texasinstruments/tps65010evm230
https://www.xonelec.com/mpn/texasinstruments/bq24120evm001
https://www.xonelec.com/mpn/texasinstruments/bq24120evm001
https://www.xonelec.com/mpn/texasinstruments/bq24212evm678
https://www.xonelec.com/mpn/texasinstruments/bq3050evm001
https://www.xonelec.com/mpn/renesas/isl9520eval1z
https://www.xonelec.com/mpn/texasinstruments/ucc3809evm
https://www.xonelec.com/mpn/texasinstruments/lm3691tl12evnopb
https://www.xonelec.com/mpn/microchip/sot233evvreg
https://www.xonelec.com/mpn/microchip/sot893evvreg
https://www.xonelec.com/mpn/microchip/sot893evvreg
https://www.xonelec.com/mpn/texasinstruments/tps2458evm
https://www.xonelec.com/mpn/texasinstruments/tps54229eevm056
https://www.xonelec.com/mpn/texasinstruments/tps54329eevm056
https://www.xonelec.com/mpn/analogdevices/max8556evkit
https://www.xonelec.com/mpn/analogdevices/max20012evkit
https://www.xonelec.com/mpn/analogdevices/max15005aevkit
https://www.xonelec.com/mpn/infineon/s6sbp203a8fva1001
https://www.xonelec.com/mpn/texasinstruments/tps652510evm
https://www.xonelec.com/mpn/stmicroelectronics/stevalisa047v1
https://www.xonelec.com/mpn/renesas/isl8502aeval1z
https://www.xonelec.com/mpn/renesas/isl8009aeval1z
https://www.xonelec.com/mpn/texasinstruments/tps76901evm127
https://www.xonelec.com/mpn/nxp/frdmhb2001evm
https://www.xonelec.com/mpn/nxp/frdmhb2001evm
https://www.xonelec.com/mpn/rohm/bm6208fsevk001
https://www.xonelec.com/mpn/texasinstruments/lm5115eval
https://www.xonelec.com/mpn/texasinstruments/lp5900tl25ev
https://www.xonelec.com/mpn/dfrobot/dri0043
https://www.xonelec.com/mpn/finder/7e1282300002
https://www.xonelec.com/mpn/nxp/kitpf8100frdmevm
https://www.xonelec.com/mpn/onsemiconductor/ncp10671b05gevb
https://www.xonelec.com/mpn/analogdevices/max20073evkit
https://www.xonelec.com/mpn/intel/evben6337qa
https://www.xonelec.com/mpn/diodesincorporated/ap3125aev1
https://www.xonelec.com/mpn/onsemiconductor/niv6350mt2gevb
https://www.xonelec.com/mpn/microchip/xmca1
https://www.xonelec.com/mpn/nxp/rd3377148vevm
https://www.xonelec.com/mpn/monolithicpowersystems/evktmpm369510a
https://www.xonelec.com/mpn/monolithicpowersystems/evktmpm369510a
https://www.xonelec.com/mpn/infineon/demo200w12vdcllc
https://www.xonelec.com/mpn/infineon/sampleboxild8150tobo1
https://www.xonelec.com/mpn/analogdevices/max18066evkit
https://www.xonelec.com/mpn/diodesincorporated/ap61100z6evm
https://www.xonelec.com/mpn/diodesincorporated/ap62300wuevm
https://www.xonelec.com/mpn/cree/kit8020crd8ff1217p1
https://www.xonelec.com/mpn/nxp/kitpf8121frdmevm
https://www.xonelec.com/mpn/monolithicpowersystems/ev2174cg00a

