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1.0 Purpose 

 
This report presents the test procedures used and the results obtained during the performance of CISPR 25 Class 5 test 
program. The test program was conducted to assess the ability of the UUT to successfully satisfy the requirements specified 
in Section 2.0. 

2.0 References 
 
 Texas Instrument  P.O. Number 4514252410 dated 03/23/2021 
 NTS Quotation Number OP0576552 dated 03/08/2021 
 CISPR 25: Class 5- Vehicles, boats and internal combustion engines – Radio disturbance characteristics – Limits and 

methods of measurement for the protection of on-board receivers 
 ISO/IEC 17025:2017(E), General Requirements for the Competence of Testing and Calibration Laboratories 
 ANSI C63.4-2009, Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic 

Equipment in the Range of 9 kHz to 40 GHz 
 IEC CISPR 16-1-4: 2020 

Specification for radio disturbance and immunity measuring apparatus and methods – Part 1-4: Radio disturbance and 
immunity measuring apparatus – Antennas and test sites for radiated disturbance measurements 

 

3.0 Test Item Details 

3.1 EUT Description 
 
This reference design demonstrates EMI mitigation techniques required for a high-frequency, reinforced 5-kVRMS iso-
lated, 5-V-to-5-V, DC/DC bias, converter module to pass the automotive, CIPSR 25, class 5, EMC test standard. A 12-
V-to-5-V, LDO, pre-regulator is used to regulate the required 5-V input to the DC/DC converter module. The design fea-
tures a 500-mW, high-efficiency, bias supply with integrated transformer, control and power stage in a 2.65 mm height, 
SOIC 16 package solution. Typical automotive bias examples include: digital isolators, voltage and current sensing, 
CAN transceivers and signal communication used in the design of traction inverters, onboard chargers, battery manage-
ment systems, infotainment, charging cables and PTC heaters. 
 

3.2 Hardware Details 

Table 1 Hardware Details 

Description P/N Revision S/N Test Location 

UCC12051-Q1, Isolated 5-V DC/DC Module, 
Reference Design EVM Demonstrating Pass-
ing CE and RE, Automotive CISPR 25, Class 
5 Emissions Standard 

PMP22855 E1 N/A NTS, Plano, TX 

 

3.3 Electrical Requirements 

Table 2 Electrical requirements 

Parameter Specification 

Input Voltage 12 V<VIN<14 V, (Schematic, J1) 

Maximum Input Current 150 mA 

Output Voltage 5 V, (Schematic TP4) 
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Output Current 100 mA (fixed on board resistor) 

Converter Switching Frequency (internal fixed) 8 MHz 

 

3.4 Schematic 
 

 

Figure 1 EUT Schematic 

 

3.5 Top and Bottom Assembly (3D view)  
 

 

Figure 2 Top and Bottom Assembly (3D view) 
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Figure 3 EUT Board Top view 

 
 
 

 

Figure 4 EUT Board Bottom view 
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4.0 Test Locations, Dates, and Equipment 

4.1 Locations and Dates 

Table 3 Test Category and Test dates 

Test Category Dates 

Radiated Emissions (Electric Field) 3/24/2021 

Conducted Emissions (AC Power Leads Voltage) 3/24/2021 

Note: All testing was performed at NTS in Plano, TX

4.2 Calibration Details 
Lists of the test equipment used are included at the end of each test section in this report. This equipment is calibrated 
according to ISO/IEC 17025:2017(E) and calibration is traceable to the National Institute of Standards and Technology 
(NIST). Calibration records are maintained on file at National Technical Systems. 

4.3 Ambient Test Conditions 
During testing contained in this test report, average ambient test conditions were as follows: Relative humidity between 
30% and 70%, temperature between 20C and 24C, and barometric pressure between 93 kPa (27.5 in Hg) and 106 kPa 
(31.5 in Hg). 
 

4.4 Measurement Uncertainty 
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as 
specified in CISPR 16-4-2: 

Table 4 Measurement Uncertianty 

Measurement Frequency Uncertainty 

Conducted Emissions 0.15 MHz-30 MHz ±1.7376 

Radiated Emissions 30 MHz-1 GHz (3-Meters) ±6.10 

Radiated Emissions 30 MHz-1 GHz (10-Meters) ±5.00 

Radiated Emissions 1 GHz – 6 GHz (3-Meters) ±5.00 

Radiated Emissions 6 GHz – 18 GHz (3Meters) ±5.30 

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a coverage 
factor of k=2. 

Consistent with industry standard (e.g. CISPR 32, clause 11, Measurement Uncertainty determining compliance with the 
limits shall be based on the results of the compliance measurement. Consequently the measure emissions being less than 
the maximum allowed emission result in this shall be a compliant test or passing test. 

The acceptable Measurement Uncertainty value without requiring revision of the compliance statement is based on con-
ducted and radiated emissions being less than UCISPR which is 3.6dB and 5.2dB respectively. CCS values (called ULab in 
CISPR 16-4-2) is less than UCISPR as shown in the table above. Therefore, Measurement Uncertainty need not be con-
sidered for compliance. 
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5.0 Radiated Emission (Electric Field) Test 
Radiated measurements are performed in a semi-anechoic chamber which meets the normalized site attenuation of ANSI 
C63.4 and is listed with the FCC. 

Measurements are obtained using an antenna which is positioned 1 m from the test item from 150 KHz -1 GHz. The 
applicable frequency spectrum is scanned with a calibrated RF measuring system using an antenna and a spectrum analyzer 
and compared to the appropriate limits. Both the vertical and horizontal polarization are scanned in the frequency range of 
30 MHz-1 GHz per ANSI C63.4. Final data is collected in the worst case configurations of the test item with the highest 
emission levels. 

The test item, including all necessary equipment, is set up in the semi-anechoic chamber. The test item is grounded with 
the grounding point used in the actual installation. The following procedure is used:  
1. The UUT is operated in its normal mode of operation. Sufficient time is allowed for stabilization. 
2. The antenna is positioned 1 meters from the closest point of any part of the test sample. Testing begins at 150 KHz. 
3. Amplitude versus frequency data is recorded using the spectrum analyzer until 1 GHz is reached. 
4. Which antennas are used is determined by the frequency ranged tested.  
5. Radiated Emissions Field Strength Calculations: 

FS = RA + AF + CF - AG 
FS: Field Strength, CF: Cable attenuation Factor, RA: Receiver Amplitude , AF: Antenna Factor, AG: Amplifier Gain 

The receiver performs the field strength calculations automatically. The program has resident AF and CF figures for indi-
vidual antennas and cables. 
 

Table 5 EMI Receiver Settings for RE Measurements 
 

Frequency Range Resolution Bandwidth Step size Measurement time 

150-kHz – 30-MHz 9-kHz 5-kHz 50-ms/Pts 

30-MHz – 200-MHz 120-kHz 50-kHz 5-ms/Pts 

200-MHz – 1-GHz 120-kHz 50-kHz 5-ms/Pts 
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3.6 Test Set up 
 

 

Figure 5 RE Test setup measurement with Rod antenna 
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Figure 6 RE Test setup measurement with biconical antenna 
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Figure 7 RE Test setup measurement with Log-periodic antenna 

5.1 Test Results 
The UUT conformed to the requirements of the Class 5 Radiated Emissions (Electric Field) Test. Emissions were below 
the limit over the entire frequency range. 
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5.2 Test Data 

Table 6 Radiated Emission test data 

 

 
 
 

 

 

Figure 8 CISPR 25 Radiated Emissions test from 150 kHz - 30MHz, Ambient Graph 
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Figure 9 CISPR 25 Radiated Emissions test from 150 kHz - 30MHz, on TI PMP22855E1- Actual Test Graph 

 
 
 

 

Table 7 CISPR 25 Radiated Emissions test from 150 kHz - 30MHz, on TI PMP22855E1- Actual Test Table Final 
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Figure 10 CISPR 25 Radiated Emissions test from 30MHz - 200MHz, Ambient Horizontal Graph 

 
 

 

 

Figure 11 CISPR 25 Radiated Emissions test from 30MHz - 200MHz, Ambient Vertical Graph 
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Figure 12 CISPR 25 Radiated Emissions test from 30MHz - 200MHz, on TI PMP22855E1- Actual Test Horizontal 
Graph 

 
 
 
 

 

Table 8 CISPR 25 Radiated Emissions test from 30MHz - 200MHz, on TI PMP22855E1- Actual Test Horizontal 
Table Final 
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Figure 13 CISPR 25 Radiated Emissions test from 30MHz - 200MHz, on TI PMP22855E1- Actual Test Vertical 
Graph 

 
 

 

Table 9 CISPR 25 Radiated Emissions test from 30MHz - 200MHz, on TI PMP22855E1- Actual Test Vertical Ta-
ble 
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Figure 14 CISPR 25 Radiated Emissions test from 200MHz – 1GHz, Ambient Horizontal Graph 

 

 

Figure 15 CISPR 25 Radiated Emissions test from 200MHz – 1GHz, Ambient Vertical Graph 
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Figure 16 CISPR 25 Radiated Emissions test from 200MHz – 1GHz, on TI PMP22855E1 - Horizontal Test Graph 

 
 

 

Table 10 CISPR 25 Radiated Emissions test from 200MHz – 1GHz, on TI PMP22855E1 - Horizontal Test Table 
Final 
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Figure 17 CISPR 25 Radiated Emissions test from 200MHz – 1GHz, on TI PMP22855E1 - Vertical Test Graph 

 
 

 

 

Table 11 CISPR 25 Radiated Emissions test from 200MHz – 1GHz, on TI PMP22855E1 - Vertical Test Table Final 
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Radiated RF Emissions Log Antenna
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation boards

02:50:12 PM, Wednesday, March 24, 2021

Operator: J..VU

  CISPR25 RE 200MHz-1GHz(Polarity V)

  Broadcast(Class 5 Limit)

  Test for non stich cap unit

  EUT Fully Functional

Broadcast AVE Limit
Broadcast QP Limit
Broadcast PK Limit
Peaks
Quasipeak
AVE
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6 Test Photographs  
 

 

Photograph 1 CISPR 25 RE 150kHz-30Mhz test set up 

 

 
 

 

Photograph 2 CISPR 25 RE 30-200MHz Horizontal test set up 
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Photograph 3 CISPR 25 RE 30-200MHz Vertical test set up 

 
 
 

 

Photograph 4 CISPR 25 RE 200MHz-1GHz horizontal test set up 
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Photograph 5 CISPR 25 RE 200MHz-1GHz Vertical test set up 

 

Table 12 Test Equipment Used 

 

 
 
Calibration Abbreviations 
CAL calibrated 
NCR no calibration required 
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7 Conducted Emissions (AC Power Leads Voltage) Test 

Conducted measurements were made with power supplied to the UUT through a 5/5 µH Line Impedance Stabilization 
Network (LISN). Support equipment that is not part of the UUT is powered through a similar, but separate, LISN.  

Each of the input power leads are first scanned with a peak detector. The highest peak amplitudes relative to the appropriate 
limits are identified and measured again using a quasi-peak detector if the peak value approaches the average limit. If the 
quasi-peak value approaches the average limit, average measurements are performed. At least six peaks closest to the 
respective limits are recorded.  

The Conducted Emissions Test is performed using NTS' automatic EMI test equipment. This equipment utilizes TILE 
software manufactured by ETS-Lindgren. An electronic copy of the peak, quasi-peak and average measurements is stored 
in PDF format. The program automatically selects the range of test frequencies or band, and sets the specification line 
limits to be used during the test. This allows for real-time data reduction and prints tabulated data for peak, quasi-peak, 
and average value measurements.  

In the performance of this test, the LISNs are placed in series with the DC power lines. The test sample is grounded with 
the grounding point used in the actual installation. The following procedure is used: 
1. The spectrum analyzer is connected to a shielded 50 ohm coaxial cable. 
2. The UUT is operated in its normal mode of operation. Sufficient time is allowed for stabilization. 
3. The spectrum analyzer cable is connected to the LISN. 
4. Frequency scanning is performed from 150 kHz to 30 MHz. 
5. Amplitude versus frequency data is recorded using the spectrum analyzer until 30 MHz is reached. 
 

Table 13 EMI Receiver Settings for CE Measurements 

 
 

Frequency Range Resolution Bandwidth Step size Measurement time 

150-kHz – 30-MHz 9-kHz 5-kHz 50-ms/Pts 

30-MHz – 108-MHz 120-kHz 50-kHz 5-ms/Pts 
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7.1 Test Set up 
 

 

Figure 18 Test setup for conducted emissions – Current method 



NTS Test Report TR-PR135773 CISPR 25, Rev. 2 
27 of 38 

 
  

 

 

Figure 19 Test setup for conducted emissions – Voltage method 

7.2 Test Results 
The UUT conformed to the requirements of the Class 5 Conducted Emission Test. Emissions were below the limit over 
the entire frequency range. 
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7.3 Test Data 

 

Table 14 Conducted Emission Test Data 

 
 

 

Figure 20 CISPR 25 CE Current at 5cm Ambient Graph 

National Technical Systems, Plano TX

Conducted RF Emissions Current Method150kHz-245MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation Board

10:44:55 AM, Thursday, March 25, 2021

Operator: (Operator)

  CISPR25 CE 150kHz-245MHz

  Broadcast (Class 5 limit)

  ambient 5cm

Mobile AVE Limit
Mobile QP Limit
Mobile PK Limit
Peaks
Quasipeak
AVE
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Figure 21 CISPR 25 CE Current at 5cm Test Graph 

 
 
 

 

Table 15 CISPR 25 CE Current at 5cm Test Table Final 

National Technical Systems, Plano TX

Conducted RF Emissions Current Method 150kHz-245MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation boards

11:22:01 AM, Thursday, March 25, 2021

Operator: J.Vu

  CISPR25 CE 0.150-245MHz

  Broadcast(Class 5 Limit)

  Test for non stich cap unit at 5cm

 EUT Fully Functional

Mobile AVE Limit
Mobile QP Limit
Mobile PK Limit
Peaks
Quasipeak
AVE
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Figure 22 CISPR 25 CE Current at 75cm Ambient Graph 

 
 
 
 

 

Figure 23 CISPR 25 CE Current at 75cm Test Graph 

National Technical Systems, Plano TX

Conducted RF Emissions Current Method150kHz-245MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation Board

11:27:25 AM, Thursday, March 25, 2021

Operator: (Operator)

  CISPR25 CE 150kHz-245MHz

  Broadcast (Class 5 limit)

  ambient 5cm

Mobile AVE Limit
Mobile QP Limit
Mobile PK Limit
Peaks
Quasipeak
AVE

National Technical Systems, Plano TX

Conducted RF Emissions Current Method150kHz-245MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation Board

01:09:59 PM, Thursday, March 25, 2021

Operator: (Operator)

  CISPR25 CE 150kHz-245MHz

  Broadcast (Class 5 limit)

  Test for non stich cap unit at 75cm

  EUT Fully Functional

Mobile AVE Limit
Mobile QP Limit
Mobile PK Limit
Peaks
Quasipeak
AVE
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Table 16 CISPR 25 CE Current at 75cm Test Table Final 

 
 

 

Figure 24 CISPR 25 CE Voltage HS Ambient Graph 

National Technical Systems, Plano TX

Conducted RF Emissions Voltage Method 0.150MHz - 108MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation boards

08:24:29 AM, Thursday, March 25, 2021

Operator: J.Vu

  CISPR25 CE 0.150MHz - 108MHz High site

  Broadcast(Class 5 Limit)

  ambient

Broadcast AVE Limit
Broadcast QP Limit
Broadcast PK Limit
Peaks
Quasipeak
AVE
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Figure 25 CISPR 25 CE Voltage HS Test Graph 

 
 
 
 
 

 

Table 17 CISPR 25 CE Voltage HS Test Table Final 

National Technical Systems, Plano TX

Conducted RF Emissions Voltage Method 0.150MHz - 108MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation boards

09:14:40 AM, Thursday, March 25, 2021

Operator: J.Vu

  CISPR25 CE 0.150MHz - 108MHz High site

  Broadcast(Class 5 Limit)

  Test for non stich cap unit

  EUT Fully Funcional

Broadcast AVE Limit
Broadcast QP Limit
Broadcast PK Limit
Peaks
Quasipeak
AVE
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Figure 26 CISPR 25 CE Voltage LS Ambient Graph 

 
 
 
 
 

 

Figure 27 CISPR 25 CE Voltage LS Test Graph 

 

National Technical Systems, Plano TX

Conducted RF Emissions Voltage Method 0.150MHz - 108MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation boards

08:30:00 AM, Thursday, March 25, 2021

Operator: J.Vu

  CISPR25 CE 0.150MHz - 108MHz low site

  Broadcast(Class 5 Limit)

  ambient

Broadcast AVE Limit
Broadcast QP Limit
Broadcast PK Limit
Peaks
Quasipeak
AVE

National Technical Systems, Plano TX

Conducted RF Emissions Voltage Method 0.150MHz - 108MHz

CISPR 25 CE Graph
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Contact: Steve Mappus

Company: TI/PR135773

EUT: Evaluation boards

10:03:47 AM, Thursday, March 25, 2021

Operator: J.Vu

  CISPR25 CE 0.150MHz - 108MHz low site

  Broadcast(Class 5 Limit)

  Test on non cap stich unit

 EUT Fully Functional

Broadcast AVE Limit
Broadcast QP Limit
Broadcast PK Limit
Peaks
Quasipeak
AVE
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Table 18 CISPR 25 CE Voltage LS Test Table Final 
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7.4 Test Photographs  

 

 

Photograph 6 EUT Close look 

 
 
 
 

 

Photograph 7 CE 150 Khz-245MHz current@5cm test set up 
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Photograph 8 CE 150 kHz-245MHz current@75cm test set up 

 
 
 
 

 

Photograph 9 CE 150Khz-108MHz Voltage HS test set up 
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Photograph 10 CE 150Khz-108MHz Voltage LS test set up 

 

Table 19 Test Equipment Used 

 

 
Calibration Abbreviations 
CAL calibrated 
NCR no calibration required 
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