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Evaluation Board Manual

RTKA210130DE0010BU

The RAA210130 is a 30A synchronous step-down
DC/DC converter power module with integrated digital
PWM controller, smart power stage (SPS), output
inductor and passive components. The
RTKA210130DEO010BU is a socket board used for
programming the RAA210130 (shown in Figure 11).

The RTKA210130DE0010BU socket board is a 4.4in
x 5.0in 6-layer FR4 board with 20z. copper on all
layers. Use this board together with the
ISLUSBEVAL1Z dongle and USB cable for
connection between the dongle and the computer.
The Renesas PowerNavigator™ can be used
together with this board to configure and program the
RAA210130 device.

This manual highlights the procedure to program the
RAA210130 module using the
RTKA210130DEO010BU socket board. For details
about the RAA210130 power module, see the
RAA210130 Datasheet.

Features
= Socket board for programming the RAA210130

Specifications

The socket board is to be used under the following
conditions:

- Vi =475V to 15V
. VOUT =0.6-3.0V

* louT-max = 0A
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1.  Functional Description

The RTKA210130DE0010BU provides the peripheral circuitry to program the RAA210130. Connecting a jumper
between pin 1 and 2 of the VIN_CONNECTOR, allows using VIN to power the internal analog 5V and 3.3V
supplies. Figure 11 and Figure 12 show the photograph of the front and back of the RTKA210130DE0010BU
board.

1.1  Setup and Configuration

1. Disable output of the socket board (switch SW1). Note the ON/OFF position on the board. Connect the
ISLUSBEVAL1Z dongle to the RTKA210130DEO010BU socket board and plug in the USB connector to the
host computer. Make sure there is a jumper between Pin 1 and 2 of VIN connector behind the board.

2. Use the appropriate cables to connect the DC input power supply to banana sockets 12V0 and TP1GND.
Ensure that the polarity for the power leads is correct and the input voltage is within the operating range (4.75V
to 15V) of the module.

3. Use test points TP1 (VIN) and TP2 (PGND) for accurately measuring the input voltage. Use test points TP3
(VOUT) and TP4 (PGND) for accurately measuring the output voltage.

4. Ensure the power supply at VIN is off. Open the latch on the socket and place the RAA210130 module in the
socket. Location of Pin 1 of module is indicated in Figure 1. Close the latch of the socket to secure the module.
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Figure 1. Photograph of Module in Socket Location of Pin 1 Indicated

5. Turn on the input power supply. Turn the switch SW1 to the ON position to enable the module. 2.75V should
be observed on the output. Turn SW1 to the OFF position.

6. Launch Power Navigator on the computer.
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7. Observe module part number and 12C address(0x60) under the scanned devices as shown in Figure 2.

LRENESAS PowerNavigator™

Choose an option and click start:

'\_: SCAN ATTACHED DEVICES f_l BUILD AN OFFLINE SYSTEM \!} OPEN EXISTING PROJECT

Dongle connected Choose project:
RAA210130_Vout=1.8V_VIN=12V_220404 |~

RAA210130 @ 0x60

RAA210130_Vout=1.BV_VIN=12V_220405
RAA210130_Vout=1.8V_VIN=12V_220412

RAA210130_Vout=1V_VIN=12V_220222

RAA210130_Vout=1V_VIN=12V_220412

RAA210130_Vout=2.5V_VIN=12V_220126_p

RAA210130_Vout=3.3V_VIN=12V_220315
Design your power system from scratch
using Renesas parts. Once your system is RAAZ10130_Vout=3.3V_VIN=12V_220401

designed, bring up the system by

N RAA210130_Vout=3V_VIN=12V_220412
connecting to hardware.

< >

PMBus Address: |1 to | 7F Change Folder ] Reset
Create a new project by using one of

the other two options.

Start Cancel

PowerNavigator v5.4.337

Figure 2. First screen of Power Navigator. Observe RAA210130 Module Part Number and Address

8. Click on Open Existing Project as shown in Figure 2. Click on Change Folder if the configuration file is not
in the current folder. A window called Open Project pops up as shown in Figure 3. Click on Navigate to
navigate to the folder where the configuration file is stored. Select a project on the right-hand side to write to
NVM. Select Open.

B Open Project m} x
|

|
| Projects Folder Projects

RAA210130_Vout=0.95V_ViN=12V_220405 ~
RAA210130_Vout=1.2V_VIN=12V_220412
RAA210130_Vout=1.8V_Rdiv_VIN=12V_220411
RAA210130_Vout=1.8V_VIN=12V_220322
RAA210130_Vout=1.8V_VIN=12V_220322a
RAA210130_Vout=1.8V_VIN=12V_220404
RAA210130_Vout=1.8V_VIN=12V_220405
RAA210130_Vout=1.8V_VIN=12V_220412
RAA210130_Vout=1V_VIN=12V_220222
RAA210130_Vout=1V_VIN=12V_220412
RAA210130_Vout=2.5V_VIN=12V_220126_pinEN
RAA210130_Vout=3.3V_VIN=12V_220315
RAAZ210130_Vout=3.3V_VIN=12V_220401
RAA210130_Vout=3V_VIN=12V_220412 -

[7] Do not load perspective

Figure 3. Open Project Window for Navigating to the Location where the Configuration File is Stored
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9. The Power Navigator main page opens up. Double click Rail 0 on the Power Map section as indicated in
Figure 4. A configurations window opens up as shown in Figure 5.

Power Navigator 5 - O X
. 9
Edlt \_/iEW _Optio _Utilities _Help

Part Library Monitor View x ! Fault Status

Power Map 100% (@)  Monitor Eeod

N [~
Rail 0 Railo ]
Source 1 T Device Address 0x60
- A - ‘| 0000V 0008 32°C fusmeo ¥ D off )
FAULTS | RAA210130° 1
- Power Good PG
| PMBus Enable v
Output Voltage
0.000 vV @
_
0 3.05
Input Voltage
‘12.05Vv ®
—
0 16.1
New scan success 0x60 RAA210130 ~/0.00A ®
| o ——————]
New scan success 0x60 RAA210130 o 5.1
Configuration parse successful for RAA210130 0x60 — )
> Configuration load success for RAA210130-0 0x60.txt Input Current
Project load success )
Created Source 1 0.00 A @
Created Rail 0: RAA210130-0 0x60 ¢ O (—————————
Successfully set user data 0 ol
» Read registers success S ——
> Read registers success r%

Figure 4. Power Navigator Main Page Double-Click on Rail 0 Indicated by the Red Box

B Rail 0

- X
¥ Configuration A EN Mode \ PMBus Enable v] PMBus Enable . ‘ off  Power Good @ 505
Device Configuration —
~
Pin Configuration Project Information (i}
Y Rail Project Name RAA210130_Vout=1V_VIN=12V_220412
General Configuration Device RAA210130-0 0x60
Power Train Pinstrapped Configuration Configuration ID 0
Transient CRC | 82225338 ]
Vin/lin Sense Device Connection nline
Diode Braking Save Project )
Current Sense Device settings may have changed since the last
Ramp Timing project save. Please click Refresh to recalculate and
v Faults continue.
Voltage I Refresh I Save Project
Current
Configurations (i)
Temperature
Black B 13 NVM Saves Remaining
acksox NVM Contents
*_Memory Config Configuration ID 0 Unknown Save
Configuration ID 1 Unknown Save
elemetry
) Configuration ID 2 Unknown Save
Monitor
Fault Configuration ID 3 Unknown Save
Phase Scope Configuration ID 4 Unknown Save
DTB Tool Configuration ID 5 Unknown Save
¥ Command Tools Configuration ID 6 Unknown Save
Nmeen ] ]
Figure 5. Configurations Page
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10. In the configurations window, under Memory Config, select Save to NVM. Check that the CRC number shown
in Project information section is what is to be written. Under Save Project section, click on Refresh. Under the
Configurations section the word Save on the right of every Configuration ID turns blue as shown in Figure 6.
The first line under Configurations section shows the number of NVM saves remaining. Select a configuration
to save to and hit Save. In this example, Configuration ID 2 is selected. The user can select any of the 16

configuration IDs.

B/ Rail 0

¥ Configuration

v

v

v

Device Configuration
Pin Configuration
Rail
General Configuration
Power Train
Transient
Vin/lin Sense
Diode Braking
Current Sense
Ramp Timing
Faults
Voltage
Current
Temperature
Black Box
Memory Config
Save to NVM

¥ Telemetry

Monitor
Fault

Phase Scope
DTB Tool

v Command Tools

Maves

- X
EN Mode [ PMBus Enable v PMBus Enable . off Power Good . SOS
~
Project Information o
Project Name RAA210130_Vout=1V_VIN=12V_220412
Device RAA210130-0 0x60
Pinstrapped Configuration Configuration ID 0
CRC 8222533B
Device Connection Online
Save Project o
The current system has been saved. It may be burned
to OTP.
Configurations (i ]
I 13 NVM Saves Remaining I
NVM Contents
Configuration ID 0 Unknown Save
Configuration ID 1 Unknown Save
I Configuration ID 2 Unknown Save I
Configuration ID 3 Unknown Save
Configuration ID 4 Unknown Save
Configuration ID 5 Unknown Save
Configuration ID 6 Unknown Save
Configuration ID 7 Unknown Save o

Figure 6. Save to NVM

11. If the word Save Project in the middle section becomes blue, instead of the word Save on the right of every
Configuration ID after hitting Refresh, as shown in Figure 7, click on Save Project to save the changes to the
project. A Save Project window pops up. Click on Navigate to select the folder to save the configuration file.
Hit Save to save the configuration file.

B Rail 0

¥ Configuration

v

v

Device Configuration
Pin Configuration
Rail
General Configuration
Power Train
Transient
Vin/lin Sense
Diode Braking
Current Sense
Ramp Timing
Faults
Voltage
Current
Temperature
Black Box
Memory Config
Save to NVM

¥ Telemetry

Monitor
Fault

Phase Scope
DTB Tool

¥ Command Tools

Project Information
Project Name

Device

Pinstrapped Configuration
CRC

Device Connection

Save Project

The current system's CRC has changed and no longer
matches that of the last project save. Please save the
project, or load it from file to continue.

Save Project

Configurations

PMBus Enable .

Off Power Good .

13 NVM Saves Remaining

Configuration ID 0
Configuration ID 1
Configuration ID 2
Configuration ID 3
Configuration ID 4
Configuration ID 5

Configuration ID 6

EN Mode | PMBus Enable v
(i)
RAA210130_Vout=1V_VIN=12V_220412 B Save Project
RAA210130-0 0x60 .
Configuration ID 0 Projects Folder
Projects
Online
(i}
(i)
NVM Contents
Unknown
Unknown
Unknown Navigate
Unknown
Unknown
Unknown
Unknown

Default

Project Name

[Test7Conﬁg

Design Example - DPOL

Design Example - Module

Do not save perspective

Save

Figure 7. Saving Project before Writing to NVM

Cancel
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12. After the project is saved, the word Save on the right of every configuration ID turns blue, as shown in Figure 6.
Select a configuration to save to and hit Save.

13. A window pops up (see Figure 8) for the user to confirm the use of 1 of the 28 available OTP banks to write to
the NVM. Click OK.

Are you sure you want to commit configuration to OTP bank?
Each commit uses 1 of the 28 available banks and cannot be reused.

Cancel

Figure 8. Confirmation to Use 1 of the 28 Available OTP Banks to Write to NVM

14. When saving to the OTP is successful, another window pops up (see Figure 9). Click Close Program to close
the Power Navigator. Power cycle the board.

OTP save success!

Important! VCC needs to be cycled, and Power Navigator needs to be restarted, before proceeding.
Power cycle hardware, then click the button below to close the program.

Close Program

Figure 9. Window Showing OTP Save Success
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15. Open Power Navigator. Go to Memory Config -> Save to NVM. Check that the CRC number is written
correctly to the selected configuration ID as shown in Figure 10.

5| Rail 0 - X
) ) ~
¥ Configuration EN Mode | PMBus Enable v PMBus Enable . off Power Good . $0S
Device Configuration
~
Pin Configuration Project Information (1]
v Rail Project Name RAA210130_Vout=1V_VIN=12V_220412
General Configuration Device RAA210130-0 0x60
Power Train Pinstrapped Configuration Configuration ID 0
Transient CRC
Device Connection Online

Vin/lin Sense

Diode Braking save Project )
Current Sense Device settings may have changed since the last
Ramp Timing project save. Please click Refresh to recalculate and
v Faults continue.
Voltage Refresh
Current
Configurations (1]
Temperature .
Black B 12 NVM Saves Remaining
ackbox NVM Contents
vy M Confi
emory Lonig Configuration ID 0 Unknown
Save to NVM . .
Configuration ID 1 Unknown
v Telemetry
Monitor Configuration ID 2 Match Found (Current Project)
Fault Configuration 1D 3 Unknown RAA210130_Vout=1V_VIN=12V_220412
Phase Scope Configuration ID 4 Unknown RAA210130-0 0x60
) _ CRC: 82225338
DTB Tool Configuration ID 5 Unknown
!
v Command Tools Configuration ID 6 Unknown
v v

N

Figure 10. Verifying CRC Number Written to Selected Configuration ID

2. Board Design
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Figure 11. Top of Board
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Figure 12. Bottom of Board
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21 Schematic Diagram

The RTKA210130DE0010BU socket board is a 4.5inx5.0in six-layer FR-4 board with 20z. copper on all the
layers. The board schematic is shown in Figure 13.
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Figure 13. RTKA210130DE0010BU Schematic
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2.2 Bill of Materials
The following table shows the bill of materials for RTKA210130DE0010BU socket board.
Qty Reference Designator Description Manufacturer Manufacturer Part
Number
CONN-DEVICE SOCKET, 13x10mm, 130P, | Plastronics
! st H-PINS, 1.0mmPITCH, ROHS Socket CO. 130BHQ10Y01G
CAP-TANT.POSCAP, SMD, .
1 C1 7.3x4.3mm.1504F, 16V, 20%, ROHS Panasonic 16 TDC150MYF
0,
3 C2,C3,C4 CAP, SMD, 1206, 22uF, 25V, 20%, X6S, Murata GRM31CC81E226ME11L
ROHS
CAP-AEC-Q200, SMD, 0603, 1uF, 25V,
1 C5 10%, X7R, ROHS Murata GCM188R71E105KA64D
CAP, SMD, 0402, 470pF, 50V, 5%,
1 CEN COG/NPO, ROHS Murata GRM1555C1H471JA01J
0,
2 C19, CvCC CAP, SMD, 0402, 14F, 10V, 10%, X7, Murata GRM155C71A105KE11D
ROHS
0,
1 C26 CAP, SMD, 0402, 2.2y, 25V, 20%, X6S, Murata GRM155C81E225ME11D
ROHS
CAP-AEC-Q200, SMD, 0603, 4.7uF, 25V,
3 CvDD1, CvDD2_2, CCCS 20%, X6S, ROHS Murata GRM188C81E475ME11D
C7, C8, C9, C10, C11,
12 | C12,C13,C14, C15, C16, CAP-AEC-Q200, SMD, 1206, 47uF, 6.3V, Murata GRT31CC80J476ME13L
20%, X6S, ROHS
C17,C18
CAP-ALUM.POLY, SMD, 7.3x4.3mm,
2 CO1, CO2 680UF, 2.5V, 20%. 3mohm. ROHS PANASONIC EEF-GYOE681R
0,
2 RCCS, RBLD RES, SMD, 0402, 100Q, 1/16W, 1%, TF, Yageo RC0402FR-07100RL
ROHS
0,
1 R15 RES, SMD, 0402, 2Q, 1/16W, 1%, TF, Yageo RCO402FR-072RL
ROHS
0,
1 R16 RES, SMD, 0603, 2Q, 1/16W, 1%, TF, Yageo RCO603FR-072RL
ROHS
2 R13, R14 RES-AEC-Q200, SMD, 0402, 0ohm, 116W, | o) ckpor g RMCF0402ZTOR00
TF, ROHS
R1, R2, RALART, REN, o
8 RNVRHOT, RPG, RSCL, RES, SMD, 0402, 1K, 1116W, 1%, TF, Yageo RC0402FR-071KL
ROHS
RSDA
0,
2 RISEN1, RISEN2 RES, SMD, 0603, 100, 1/10W, 1%, TF, Yageo RCO0603FR-0710RL
ROHS
CONN-GEN, BIND.POST, INSUL-RED, Johnson
L 12v0 THMBNUT-GND Components 111-0702-001
CONN-GEN, BIND.POST, INSUL-BLK, Johnson
! TP1GND THMBNUT-GND Components 111-0703-001
CONN-MINI TEST POINT, VERTICAL,
4 TP1, TP2, TP3, TP4, WHITE, ROHS Keystone 5002
CONN-DBL TURRET, TH, 0.218x0.109
! TP2GND PCB MNT, TIN/BRASS, ROHS Keystone 1502-2

R16UZ0043EU0100 Rev.1.00
May 28, 2022
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Qty Reference Designator Description Manufacturer Manufacturer Part
Number
1 VIN_CONNECTOR CONN-HEADER, 1x3, BREAKAWY 1x36, | geparcd 68000-236HLF
2.54mm, ROHS
1 VIN_CONNECTOR CONN-HEADER, 1x3, BREAKAWY 1x36, BERG/FCI 68000-236HLF
2.54mm, ROHS
VIN_CONNECTOR Pins | CONN-JUMPER, SHUNT, 2P,
L 1-2 2.54mmPITCH, BLK, 6mm, OPEN, ROHS SULLINS SPCO2SYAN
SWITCH-TOGGLE, THRU-HOLE, 5PIN, C&K
L SWi SPDT, 3POS, ON-OFF-ON, ROHS Components GT13MCBE
HDWARE-WIRE LUG, TH, 11.8x10.3mm, International
4 J4, 95,06, J7 HEX SCREW, 2-14AWG, ROHS Hydraulics Inc B2C-PCB-HEX
LED, SMD, 0603, RED CLEAR, 2V, 20mA,
2 DE1, DE2 631nm, 54mcd, ROHS LITEON/VISHAY | LTST-C191KRKT-T
CONN, HEADER, TH, 2x3, R/A,
1 J3 2.54mmPITCH, TIN, ROHS BERG/FCI 68021-406HLF
BUMPONS, 0.44inWx0.20inH,
4 Four corners CYLINDRICAL DOME, BLK, ROHS 3M SJ-5003-BLACK
0 JP4 DO NOT POPULATE OR PURCHASE
0 TP5-TP14 DO NOT POPULATE OR PURCHASE
2.3 Board Layout
See Figure 14 through Figure 21 for board layout for each layer.
ATX12P0 GND
\ |- wo '
RENESAS ./ O O _/
RTKAZLIOLII0EQOOLIORL 51 LEVD E LGND
e £
4 “ )E:rc—ﬂzﬂrﬁzppi Pl Tr2GHD
feJejefe ;
e umrajcnja if"jr.;?Di:L :
D '-'.3:[;3?’!‘-[3
) VOuT T GND

Figure 14. Silkscreen Top
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Figure 15. Top Layer Component Side

Figure 16. Inner Layer 2
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Figure 17. Inner Layer 3

Figure 18. Inner Layer 4
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Figure 19. Inner Layer 5

Figure 20. Bottom Layer
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Figure 21. Silkscreen Bottom

3. Ordering Information

Part Number Description

RTKA210130DE0010BU RAA210130 Single Socket Board

4. Revision History

Revision Date Description
1.00 May 28, 2022 | Initial release
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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.

Corporate Headquarters

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

Trademarks

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

(Rev.1.0 Mar 2020)

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/
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