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 1. Evaluation Summary 

 

1-1. Objective 

The reference board (REFRPT001-EVK-001) according to CISPR25 Class5 

Measurement items 

 CISPR25 conducted noise (Voltage method), radiated noise measurements 

 Measured in an anechoic chamber 

 

1-2. Evaluation target 

ADAS/INFO display power tree reference board : REFRPT001-EVK-001 (Here in after DUT) 

 

 

1-3. Evaluation items 

Table 1. Evaluation items 

Evaluation items Frequency  Antenna  

Conducted noise measurement 150kHz to 108MHz ― 

Radiated noise measurement 150KHz to 1GHz Vertical position 

 30MHz to 1GHz Horizontal position 

Note 1) Measures the difference of conducted noise with or without common mode filter. 

 

1-4. Equipment 

Table 2. Equipment machine list 

Equipment Vendor Type Serial No. 

12V Battery Panasonic - - 

LISN (GND side) NETZNACHBILDUNG NNBM8125 81251638 

LISN (VIN side) NETZNACHBILDUNG NNBM8125 81251639 

Spectrum analyzer SCHWARZBECK ESU26 100165 

Antenna (150KHz to 30MHz) ETS-LINDGREN 3301C 211493 

Antenna (30MHz to 300MHz) ETS-LINDGREN 3110B 3376 

Antenna (300MHz to 1GHz) SCHWARZBECK 9118A 784 
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 1-5. Test environment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Top view of conducted noise measurement setup 

 

 

 

 

 

 

Figure 2. Side view of conducted noise measurement setup 

 

LISN : Line Impedance Stabilization Network 
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Figure 3. Top view of radiated noise measurement setup 

 

 

 

 

 

 

 

Figure 4. Side view of radiated noise measurement setup 
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 1-6. Measurement condition 

Table3. Measurement condition 

Item Condition 

Ambient Temperature (Ta) Room temperature (Ta=27 deg.C) 

Input voltage (VBAT) 12V Battery 

Table 4. Measurement specification 

Symbol name 
Output voltage 

(V) 
Load current 

(A) 
Operating condition 

DCDC_P5V 5.00  0.3  Spread spectrum, forced PWM mode 

DCDC_P5V_S1V25 1.25  1.3  - 

DCDC_P5V_S3V3 3.30  0.3  - 

DCDC_P3V 3.30  - Spread spectrum, forced PWM mode 

DCDC_P3V_S1V0 1.00  2.2  forced PWM mode 

DCDC_P3V_S1V5 1.50  1.5  forced PWM mode 

DCDC_P3V_S1V8 1.80  1.2  - 

DCDC_P3V_PSW 3.30  0.4  - 

(Note 1) This test is performed in our anechoic chamber according to CISPR25. 

(Note 2) However, we have not obtained official certification from a certification body. 

This data is for reference only. 

 

1-7. Reference board overview 

System diagram of reference board is shown below. 

Please refer to REFRPT001-EVK001 User's Guide (62UG072E Rev.001) for the circuit schematic and parts list. 

 

 

                                        Figure 5. Reference board overview 
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 1-8. Reference board image 

 

                                               Figure 6. Reference board image 

 

1-9. PCB pattern of reference board 

PCB structure and layer spec is as shown below. 

Table 5. Substrate composition 

Material FR-4 

Board Thickness 1.6mm 

Copper Thickness 1 oz 

Number of Layers 4 

Board Size 121.9X96.5mm 

Minimum Copper Width 0.15mm 

Minimum Air Gap 0.15mm 

Minimum Hole Size 0.3mm 
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Figure 7. PCB layout 

 

 

a) Top metal, Silk layer 

 

 

b) Inner layer1 

 

 

Common mode filter installation location 
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c) Inner layer2 

 

 

d) Bottom metal layer 
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 2.Measurement results  

 

2-1. conducted noise measurement 

2-1-1. Without common mode filter 

 

Figure 8. Measurement result - Without common mode filter 

(Note 1) Pink colored line indicate Peak limit value of CISPR25 Class5. 

(Note 2) Green colored line indicate Average limit value of CISPR25 Class5. 

Table 6. Measurement result(data) - Without common mode filter 

Band ID 
Freq. 

Pol 

Result Limit Margin 

Judge PK AV QP PK AV QP PK AV QP 

[MHz]             [dB] [dB] [dB] 

LW 0.15  AMN 21.31  --- --- 70.0  --- --- 48.69  --- --- OK 

MW 0.67  AMN 13.85  --- --- 54.0  --- --- 40.15  --- --- OK 

SW 5.91  AMN 5.14  --- --- 53.0  --- --- 47.86  --- --- OK 

CB 27.88  AMN 11.01  --- --- 44.0  --- --- 32.99  --- --- OK 

VHF 39.30  AMN 22.94  --- --- 44.0  --- --- 21.06  --- --- OK 

TV I 86.05  AMN 24.37  --- --- 34.0  --- --- 9.63  --- --- OK 

VHF 86.50  AMN 23.68  --- --- 38.0  --- --- 14.32  --- --- OK 

FM 107.80  AMN 29.84  --- --- 38.0  --- --- 8.16  --- --- OK 

LW 0.15  AMN --- 11.93  --- --- 50.0  --- --- 38.07  --- OK 

MW 0.53  AMN --- 2.14  --- --- 34.0  --- --- 31.86  --- OK 

SW 5.90  AMN --- -4.32  --- --- 33.0  --- --- 37.32  --- OK 

CB 27.80  AMN --- -0.47  --- --- 24.0  --- --- 24.47  --- OK 

VHF 48.45  AMN --- 7.01  --- --- 24.0  --- --- 16.99  --- OK 

TV I 74.90  AMN --- 9.18  --- --- 24.0  --- --- 14.82  --- OK 

VHF 83.65  AMN --- 9.40  --- --- 18.0  --- --- 8.60  --- OK 

FM 107.90  AMN --- 15.73  --- --- 18.0  --- --- 2.27  --- OK 

 (Note 1) The above data is an actual measurement value, not a guaranteed value. 
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 2-1-2. With common mode filter 

* DLW5BTM102TQ2(Murata) 

 

Figure 9. Measurement result - With common mode filter 

(Note 1) Pink colored line indicate Peak limit value of CISPR25 Class5. 

(Note 2) Green colored line indicate Average limit value of CISPR25 Class5. 

 

Table 7. Measurement result(data) - With common mode filter 

Band ID 
Freq. 

Pol 

Result Limit Margin 

Judge PK AV QP PK AV QP PK AV QP 

[MHz]             [dB] [dB] [dB] 

LW 0.15  AMN 24.61  --- --- 70.0  --- --- 45.39  --- --- OK 

MW 0.56  AMN 13.97  --- --- 54.0  --- --- 40.03  --- --- OK 

SW 6.16  AMN 7.48  --- --- 53.0  --- --- 45.52  --- --- OK 

CB 27.90  AMN 14.40  --- --- 44.0  --- --- 29.60  --- --- OK 

VHF 32.35  AMN 28.10  --- --- 44.0  --- --- 15.90  --- --- OK 

TV I 41.10  AMN 23.65  --- --- 34.0  --- --- 10.35  --- --- OK 

VHF 79.55  AMN 17.31  --- --- 38.0  --- --- 20.69  --- --- OK 

FM 107.45  AMN 16.74  --- --- 38.0  --- --- 21.26  --- --- OK 

LW 0.15  AMN --- 14.57  --- --- 50.0  --- --- 35.43  --- OK 

MW 0.68  AMN --- 2.48  --- --- 34.0  --- --- 31.52  --- OK 

SW 5.96  AMN --- -3.90  --- --- 33.0  --- --- 36.90  --- OK 

CB 27.94  AMN --- 2.60  --- --- 24.0  --- --- 21.40  --- OK 

VHF 32.20  AMN --- 10.38  --- --- 24.0  --- --- 13.62  --- OK 

TV I 41.00  AMN --- 7.39  --- --- 24.0  --- --- 16.61  --- OK 

VHF 69.70  AMN --- 3.60  --- --- 18.0  --- --- 14.40  --- OK 

FM 107.00  AMN --- 4.30  --- --- 18.0  --- --- 13.70  --- OK 

(Note 1) The above data is an actual measurement value, not a guaranteed value. 
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 2-2. Radiated noise measurements 

2-2-1. Antenna in horizontal position, Without common mode filter 

 

Figure 10. Radiated noise measurement result - Antenna in horizontal position 

(Note1) Pink colored line indicate Peak limit value of CISPR25 Class5. 

(Note 2) Green colored line indicate Average limit value of CISPR25 Class5. 

 

Table 8. Radiated noise measurement result(data) - Antenna in horizontal position 

Band ID 
Freq. 

Pol 

Result Limit Margin 

Judge PK AV QP PK AV QP PK AV QP 

[MHz]       [dB] [dB] [dB] 

TV I 65.30 Hori. 21.25 --- --- 28.0 --- --- 6.75 --- --- OK 

FM 106.00 Hori. 18.56 --- --- 38.0 --- --- 19.44 --- --- OK 

DAB III 171.20 Hori. 24.49 --- --- 26.0 --- --- 1.51 --- --- OK 

TV III 174.80 Hori. 22.77 --- --- 32.0 --- --- 9.23 --- --- OK 

DTTV 519.15 Hori. 21.27 --- --- 45.0 --- --- 23.73 --- --- OK 

TV IV 908.45 Hori. 23.52 --- --- 41.0 --- --- 17.48 --- --- OK 

TV I 68.95 Hori. --- 6.22 --- --- 18.0 --- --- 11.78 --- OK 

DAB III 177.90 Hori. --- 12.80 --- --- 16.0 --- --- 3.20 --- OK 

TV III 177.95 Hori. --- 13.21 --- --- 22.0 --- --- 8.79 --- OK 

DTTV 690.20 Hori. --- 10.81 --- --- 35.0 --- --- 24.19 --- OK 

TV IV 901.90 Hori. --- 11.61 --- --- 31.0 --- --- 19.39 --- OK 

(Note 1) The above data is an actual measurement value, not a guaranteed value. 

 

 

 

 

 

 



 

12/12 

© 2020 ROHM Co., Ltd. No. 63AN154E Rev.001 

OCT.2020 

Application Note REFRPT001-EVK-001 EMC test report 

 2-2-2. Antenna in vertical position, Without common mode filter 

 

 

Figure 11. Radiated noise measurement result - Antenna in vertical position 

(Note 1) Pink colored line indicate Peak limit value of CISPR25 Class5. 

(Note 2) Green colored line indicate Average limit value of CISPR25 Class5. 

 

Table 9. Radiated noise measurement result(data) - Antenna in vertical position 

Band ID 
Freq. 

Pol 

Result Limit Margin 

Judge PK AV QP PK AV QP PK AV QP 

[MHz]       [dB] [dB] [dB] 

LW 0.15 Ver. 20.29 --- --- 46.0 --- --- 25.71 --- --- OK 

MW 0.68 Ver. 14.33 --- --- 40.0 --- --- 25.67 --- --- OK 

SW 6.07 Ver. 11.93 --- --- 40.0 --- --- 28.07 --- --- OK 

TV I 76.85 Ver. 13.76 --- --- 28.0 --- --- 14.24 --- --- OK 

FM 106.50 Ver. 14.99 --- --- 38.0 --- --- 23.01 --- --- OK 

TV III 219.15 Ver. 16.83 --- --- 32.0 --- --- 15.17 --- --- OK 

DAB III 241.75 Ver. 22.10 --- --- 26.0 --- --- 3.90 --- --- OK 

DTTV 685.25 Ver. 22.54 --- --- 45.0 --- --- 22.46 --- --- OK 

TV IV 807.00 Ver. 25.04 --- --- 41.0 --- --- 15.96 --- --- OK 

LW 0.15 Ver. --- 9.82 --- --- 26.0 --- --- 16.18 --- OK 

MW 0.53 Ver. --- 3.15 --- --- 20.0 --- --- 16.85 --- OK 

SW 5.90 Ver. --- 0.41 --- --- 20.0 --- --- 19.59 --- OK 

TV I 84.30 Ver. --- 1.29 --- --- 18.0 --- --- 16.71 --- OK 

TV III 219.60 Ver. --- 5.64 --- --- 22.0 --- --- 16.36 --- OK 

DAB III 241.75 Ver. --- 10.62 --- --- 16.0 --- --- 5.38 --- OK 

DTTV 669.75 Ver. --- 12.38 --- --- 35.0 --- --- 22.62 --- OK 

TV IV 880.20 Ver. --- 13.90 --- --- 31.0 --- --- 17.10 --- OK 

 (Note 1) The above data is an actual measurement value, not a guaranteed value. 
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Notice

ROHM  Customer Support System 
http://www.rohm.com/contact/

Thank you for your accessing to ROHM product informations.  
More detail product informations and catalogs are available, please contact us. 

N o t e s  

The information contained herein is subject to change without notice. 

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.
Therefore, in order to prevent personal injury or fire arising from failure, please take safety 
measures such as complying with the derating characteristics, implementing redundant and 
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no 
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by 
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are 
provided only to illustrate the standard usage and operations of the Products. The peripheral 
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and 
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, 
any license to use or exercise intellectual property or other rights held by ROHM or any other 
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of 
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified  
below), please contact and consult with a ROHM representative : transportation equipment (i.e. 
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety 
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace 
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising  from non-compliance with 
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensur  the accuracy of the information contained  in this 
document. However, ROHM does not warrants that such information is error-free, and ROHM 
shall have no responsibility for any damages arising from any inaccuracy or misprint of such 
information.

Please use the Products in accordance with any applicable environmental laws and regulations, 
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a 
ROHM sales office. ROHM shall have  no responsibility for any damages or losses resulting 
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,  
you must abide by the procedures and provisions stipulated in all applicable export laws and 
regulations, including without limitation the US Export Administration Regulations and the Foreign 
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of 
ROHM.
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