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BLOCK DIAGRAM OF EBC10298
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WARNING

DISCLAIMER FOR HIGH VOLTAGE (MAINS POWERED) EVALUATION BOARDS

Warning
This evaluation board is powered by AC mains voltage. When powered, this evaluation board generates non-insulated high voltages which may produce
electrical shock, burn, and/or fire hazards, resulting in risk of property damage, personal injury, and/or death.

When the evaluation board is powered, never touch the board or its electrical circuits since they may be operating at high voltages that can
cause an electrical shock hazard.

TO BE USED FOR EVALUATION PURPOSES ONLY
This board is intended for evaluation purposes only and not intended for commercial use in an end product. Any other use is strictly prohibited by Renesas Electronics
Corporation and its Subsidiaries (“Renesas”).

WORK AREA AND PERSONAL SAFETY

This board should be used in a test area/laboratory specifically designed and designated for working with, and evaluating high-voltage electrical devices. Only trained and
qualified professional personnel with experience, knowledge and training in the use of high-voltage electrical circuits should use this evaluation board. Trained personnel
must use required personal protective equipment and required laboratory equipment when working with the evaluation board.

The professional personnel operating this evaluation board and the test area/laboratory in which it is operated must be qualified according to the local regulations,
guidelines and labor laws applicable to working with non-isolated mains voltages and high voltage circuits.

An isolated housing is highly recommended when using this evaluation board.
Use this evaluation board at your own risk.
NOT AGENCY APPROVED

This evaluation board has not been agency tested or approved for safety, technical performance, and/or regulatory requirements, such as electromagnetic interference or
other technical regulatory or safety requirements.
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1. GENERAL SPECIFICATION

Description Symbol Min Typ Max Units Comment
Input Voltage Vin 90 264 Vac 2 Wire
Frequency fune 47 50/60 63 Hz
No-load Input Power (230Vac) 150 mW
Output Voltage Vour_cv 22.8 24 25.2 V Measured at PCB-end
Output Current lour 2.7 A
Over Current Protection locp 3.24 A
Conducted EMI Meets FCC Part 15B / EN55032B Output is Connected to Ground
Safety Designed to meet IEC60950, UL1950 Class I
Ambient Temperature Tams 0 25 °C Free convection, sea level
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2. SCHEMATIC
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3. CIRCUIT BOARD PHOTOGRAPH

Bottom View Top View

U J

- iW673-20
E SR Controller

@ NSTVSFEL

RRW21111-153
Primary Controller
Integrated GaNFET

*Power Density: 1.5w/cm?3
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4. EFFICIENCY AT FULL LOAD

Efficiency at Full Load
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*Note: The output voltage is measured at PCB-end.
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5. ACTIVE MODE EFFICIENCY
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*Note: The output voltage is measured at PCB-end.
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6. NO-LOAD STANDBY POWER
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VIN=90Vac/60HZz

*Note:

1. The output voltage is monitored at PCB-end.

7. OUTPUT VI CHARACTERISTICS

VIN=264Vac/50Hz

—
~ 0.5A/Div

(@ 500mA & @D
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8. OUTPUT VOLTAGE RIPPLE

lout

Vour Vin 0A 0.27A 0.68A 1.35A 2.03A 2.70A
90V ac 46mV 52mV 103mV 127TmV 177TmV 256mV
115V ¢ 52mV 45mV 43mV 102mV 151mV 274mV
24V
230Vac 52mV 156mV 46mV 119mV 175mV 271mV
264V ac 51mV 112mV 49mV 126mV 192mV 243mV
*Note:
1. Add 0.1uF Ceramic capacitor and 10uF E-cap at PCB-end.
2. Set oscilloscope to 20MHz bandwidth.
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9. DYNAMIC LOAD RESPONSE

24V 0.27A-2.43A-0.27A, Slew:0.5A/us

Dynamic Load Condition
1Hz 10Hz 100Hz 1kHz 5kHz
[
Vo un (V) 23.33 23.31 23.29 23.51 23.92 "%
90V c/ 60Hz Dynamic Load
e Vo_max (v) 24.36 24.39 24 .47 24.52 24.37 esponse Waveforr
(22.8V<Vo0<25.2V)
Vo _min v) 23.42 23.32 23.39 23.45 23.80
264V c/ 50Hz
Vo_max (V) 24.43 24,45 24.50 24.51 24.34
*Note
1. The output voltage is measured at PCB-end.
2. Refers to detail waveform as enclosed file.
2025 Renesas Electronics Corporation. All ights reserved. o LYo Al L D Page 12 RENESANS



10. TURN-ON DELAY TIME

90VAc, No Load
TsT pDELAY=2.436S
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264Vac, No Load
TsT pELAY=0.634S

Tek Stop [ I - - | _ ]
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11. AC BROWN IN/OUT VOLTAGE

Full Load Full Load

VIN_starTUP =73.1VAC VIN_BROWNOUT =66.3Vac

Tek Prevu [ _ I - | Tek Pre¥u [

e |
|

I I

I I ‘I|

B \ | B I
} | 1 |
& 100V & 100V W) [400m5 ][2.50M515 } £ 0.00 v] 100V % 100V A [4()()ms Mz.somsxs } & - o0V

value Mean Min Max Std Dev 10M points < 10 H2 value Mean Min Max std Dev 10M points < 10 Hz
€D RMS 73.1v_ 731 73.1 73.1 0.00 €D RMS 66.3V 663 66.3 66.3 0.00
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ViN=120VAc/60Hz, Live
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ViN=230VAc/50Hz, Live
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*Note: Output “-” is connected to Earth.

12. CONDUCTED EMI WITH FULL LOAD

Vin=120VAc/60Hz, Neutral
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Vin=230VAc/50Hz, Neutral

E5F dBuv

150k 200k W0k 400k 500K BOOK  BOOK 1M 2M L] AM  SMEM TM BM 1w M

oM
% Hz
AVG 2 il @I I PR B0 @R \AWG BRI @EN 55032 Violtage Mains Class B “WQPK B @EN 55032 Yoltage Mains Class B

© 2025 Renesas Electronics Corporation. Al rights reserved.  [l{=\[S7ARNe{0] [ F[0] S 7.\ &

LENESAS



13.1 RADIATED EMI WITH FULL LOAD

ViN=120Vac/60Hz, Vertical ViN=120Vac/60Hz, Horizontal

Radiated Emission Measurement Radiated Emission Measurement
File :Grasmere 65W Data :#25 Date: 2025/8/13 Time: 16:19:06 File :Grasmere 65W Data #26 Date: 2025/8/13 Time: 16:20:49
800 dBu¥/m 80.0 dBu¥/m
70 70
60 60
FCC Part 15 Class B Radiation (30-1000) FCC Part 15 Class B Radiation (30-1000)
50 |_
I
40 [
5
3 4
30 3
Y PR T W Y]
20 Lial ALl YN
10
0.0
30.000 40 50 60 70 80 [MHz) 300 400 500 600 700  1000.000 30,000 40 50 60 70 80 [MHz) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree Level Factor ment Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree Comment MHz dBuv dB dBuVim dBuV/m dB Detector cm degree Comment

* 32.1458 17.58 13.61 31.20 4000 -8.80 peak
64.2225 14.36 12.43 28.79 4000 -13.21 peak
107.9634 13.72 11.63 2835 4350 -18.15 peak

1 1 31.5684 10.82 13.60 2442  40.00 -15.58 peak
2 2 41.3151 10.18 14.34 2452  40.00 -15.48 peak
3 3 133.1044 17.41 13.81 31.22 4350 -12.28 peak
4 142.9747 17.01 14.53 31.54 4350 -11.96 peak 4 T 174.6484 18.02 13.43 3145 4350 -12.05 peak
5 5
6 6

226.2580 12.98 12.10 25.08 46.00 -20.92 peak 235.8990 16.20 12.45 28.65 46.00 -17.35 peak
975.8670 11.33 24.71 36.04 5400 -17.96 peak 966.2194 11.05 24.69 3574 5400 -18.26 peak

*Note: Output “-” is connected to Earth.
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13.2 RADIATED EMI WITH FULL LOAD

ViNn=230Vac/50Hz, Vertical Vin=230Vac/50Hz, Horizontal

Radiated Emission Measurement Radiated Emission Measurement
File :Grasmere 65W Data #24 Date: 2025/8/13 Time: 16:17:07 File :Grasmere 65W Data #23 Date: 2025/8/13 Time: 16:15:30

80.0 dBu¥/m 80.0 dBuW/m
70 70
60 60
50 EN 55032 Class B Radiation 50 EN 55032 Class B Radiation
40 40
30 30
20 20
10 10

0.0 0.0

30.000 40 50 60 70 80 (MHz) 300 400 500 600 700 1000.000 30.000 40 50 60 70 80 [MHz) 300 400 500 600 700 1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree Level Factor ment Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree Comment MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree Comment

40.0363 17.69 14.46 3215  40.00 -7.85 peak
97.2284 16.89 10.68 27.57 40.00 -12.43 peak 121.3073 18.04 13.11 3115  40.00 -8.85 peak

* 143.8295 17.90 14.60 3250  40.00 -7.50 peak * 1424742 18.96 14.49 3345 40.00 -6.55 peak

1 1 36.8867 10.18 14.06 2424  40.00 -15.76 peak
2 2
3 3
4 225.8617 12.93 12.07 25.00 40.00 -15.00 peak 4 175.5695 19.18 13.30 3248  40.00 -7.52 peak
5 5
<] <]

565.62897 10.76 19.47 3023 47.00 -16.77 peak 230.5562 18.33 12.32 2865 47.00 -18.35 peak
963.4002 11.17 24.68 35.85 47.00 -11.15 peak 978.0366 11.47 24.71 36.18  47.00 -10.82 peak

*Note: Output “-” is connected to Earth.
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14. THERMAL FOR CRITICAL COMPONENT

T V=90V, Vour=24V g y;=2.7A ViN=264,., Vour=24V |g,=2.7A
Temp.(°C) Rising Temp.(°C) Temp.(°C) Rising Temp.(°C)
BD1, FMB40M 99.3 74.3 66.5 415
CE1, 120uF400V 82.2 57.2 69.5 445
L1, 210uH 83.6 58.6 58.5 33.5
T1, ATQ27 Core 82.2 57.2 76.0 51.0
T1, ATQ27 Wire 90.2 65.2 82.8 57.8
CE51, 470uF35V 81.5 56.5 78.6 53.6
U1, RRW21111-153 88.6 63.6 76.8 51.8
U2, iwe73-20 82.7 57.7 80.7 55.7
Q51, AONS66520 87.3 62.3 87.8 62.8
Ambient (Chamber) Temp.(°C) 25
Bottom View Top View

*Note:
1. Place UUT without plastic housing in a 40cm*40cm*40cm acrylic box.
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15. MAXIMUM DRAIN VOLTAGE OF GaNFET DEVICE

Test Condition (Full Load):

ViN=264VAc
Output=24V/2.7A

Result:
Vbs max= 618V

DDDDDD

Drain to source voltage (T, =-55°C to 150°C) Voss 700 Y
77777777777777777777777777 Transient drain fo source voltage, non-repetitive " Vbss(TR) . non-repefive 800 Y
14 :,S::::E Transient drain to source voltage, repetitive VDss(R) , repetitve 750 V
‘‘‘‘‘ (Gate to source voltage Vass +20 Y
L
© 2025 Renesas Electronics Corporation. All ights reserved. [ S X el B UL Page 19 RENESAS



16. MAXIMUM DRAIN VOLTAGE OF SR MOSFET

Test Condition (Full Load):

Vin=264Vac
Output=24V/2.7A

w #

)

Result:
o | Vps_vax= 120.4V

[

oF

The below is Key Performance Parameters of SR MOSFET (AONS66520)

DFN5x&

Top View
Top View Botiom View P Product Summary
~\ s® g0 Vos 150V
" o i I, (at Vee=10V) 100A
% Gl s[JD Rosion (8t Vgs=10V) < 9.5mQ
* PN Rosion) (@t Vgs=4.9V) < 12mQ
PIN1

© 2025 Renesas Electronics Corporation. All rights reserved. M= 2160l \[F10] 3\ 1.\ B Page 20

ENESAS



17. TRANSFORMER FLUX DENSITY

(N=26Ts, L=270uH, Ae=126.52mm?)

Tekstop
4
@ hﬂh
( 500mA &) [10.0;15 ][z.socs_/s ] 1 2.68 A]
Value Mean Min Max std Dev 1M points < 10 Hz
[+ 1U] 2.73A 131 50.0m  2.73 1.09

Ip is monitored at 90VAC and 2.7A@24V (full load)

_— Ly X Ik 0.27 x 2730
MAX ™ NxA,  26x126.52

= 0.224(Tesla)

Tek stop

( 500mA &) [m.nus }[2.5005/_5 ] r 208 AJ
value Mean Min Max std Dev 10M points < 10 Hz
€D Max 3.00A  2.86 2.52 3.00 118m

Ip is monitored at 90VAC and 3.1A@24V (OCP)

_— Ly X Iy 0.27 x 3000
MAX ™ NxA,  26x126.52

= 0.246(Tesla)
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APPENDIX-1 BILL OF MATERIAL

Item | Qty. Ref. designator Description Manufacturer Part no.
1 1 U1 Primary Side Integrated GaN controller, QFN8*8 Renesas RRW21111-153
2 1 u2 Synchronous Rectifier controller, SOT23-6 Renesas iwe73-20
3 1 [F1 Fuse, size: 8mmX4mmX7mm Littelfuse 40013150000
4 1 |LF1 Common-mode inductor, TC8x4 X3, 42uH DELI ELECTRONICS |240305191
5 1 LF2 Common-mode inductor, TC9X6X5, 18mH B&M Magnetism QYT09060503827018ML
6 1 L1 Differential-mode inductor,TC11.5X6X4-210uH/min B&M Magnetism QYS11214705561210UL
7 1 FB1 Multilayer Chip Ferrite Bead Baorenhong BEAD1206S121A60T
8 1 FB2 Multilayer Chip Ferrite Bead Baorenhong BEAD0603S201A30T
9 2 |BD1,BD2 Fast Recovery Bridge Rectifier Samwin FMB40M
10 1 [Q51 N-Channel Power Mosfet AOS AONS66520
11 1 |Q52 N-Channel Depletion-Mode Power Mosfet PolySemi DN906
12 1 |T1 Transformer, Vertical type Renesas ATQ2714
13 1 [CE1 Electrolytic capacitor, 120uF400V,®13mmX40mm KNSCHA MHT400V120UF87EC0448
14 1 CE2 Electrolytic capacitor, 4.7uF50V, ®5mmX11mm AISHI ERS1HM4R7D090OT
15 2 |CE51, CE52 Solid Capacitor, 470uF35V, ®8mmX14mm KNSCHA KNH2470UF35V149EC029
16 1 CB1 CBB capacitor, 1TuF450V, P10, size:11.5mm*13.5mm*4.5mm KYET MPP 105J450V
17 1 [CX1 X2 capacitor, 0.1uF275V KNSCHA MPX104K31B3KN20600
18 1 |C1 Ceramic capacitor SAMSUNG 2.2nF, 630V, X7R, SMD-1206
19 1 |[C2 Ceramic capacitor SAMSUNG 1nF, 1000V, X7R, SMD-1206
20 1 C5 Ceramic capacitor SAMSUNG 68pF, 50V, NPO, SMD-0603
21 1 C6 Ceramic capacitor SAMSUNG 0.1uF, 25V, X7R, SMD-0603
22 1 |C8 Ceramic capacitor SAMSUNG 33pF, 1000V, NPO, SMD-1206
23 1 C51 Ceramic capacitor SAMSUNG 1nF, 250V, X7R, SMD-0805
24 1 C52 Ceramic capacitor SAMSUNG 4.7uF, 25V, X7R, SMD-0805
25 1 C53 Ceramic capacitor SAMSUNG 0.1uF, 50V, X7R, SMD-0805
26 1 |CY1 Y-Cap, SMD TRX TMY1681M
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APPENDIX-2 BILL OF MATERIAL

Item | Qty. Ref. designator Description Manufacturer Part no.
27 1 [D1 Diode, SMAF PINGWEI R2MF
28 1 |D2 Diode, SOD-123 Diodes FR107
29 1 |D3 Diode, SOD-323 Onsemi 1N4148WT
30 4 |RX1, RX2, RX3, RX4 |Resistor YAGEO 15MQ £5%, SMD-1206
31 1 [R1 Resistor YAGEO 4.7KQ £5%, SMD-0805
32 2 |R2,R3 Resistor YAGEO 2MQ £5%, SMD-1206
33 1 |R4 Resistor YAGEO 200KQ £5%, SMD-1206
34 2 |R5,R6 Resistor YAGEO 120Q 5%, SMD-1206
35 2 |R7,R8 Resistor YAGEO 4.3KQ 1%, SMD-0603
36 1 [|R9 Resistor YAGEO 20Q +5%, SMD-0603
37 1 |R10 Resistor YAGEO 30KQ £1%, SMD-0805
38 1 |R11 Resistor YAGEO 5.6KQ 1%, SMD-0603
39 1 |R12 Resistor YAGEO 1Q £5%, SMD-0805
40 1 [R13 Resistor YAGEO 560Q +5%, SMD-0603
41 1 |R14 Resistor YAGEO 1KQ £5%, SMD-0603
42 1 [R15 Resistor YAGEO 10KQ £5%, SMD-0603
43 3 |R16,R17,R20 Resistor YAGEO 1.0Q £1%, SMD-1206
44 1 |R18 Resistor YAGEO 220Q £5%, SMD-0603
45 1 |R19 Resistor YAGEO 10MQ £5%, SMD-0805
46 1 [R21 Resistor YAGEO 39KQ +1%, SMD-0805
47 1 [R51 Resistor YAGEO 10Q £5%, SMD-1206
48 1 |R52 Resistor YAGEO 10Q +5%, SMD-0805
49 2 |R53,R55 Resistor YAGEO 20Q £5%, SMD-0805
50 1 |R54 Resistor YAGEO 30KQ £5%, SMD-1206
51 1 PCB Renesas 2layer side, 20Z, FR-4
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APPENDIX-3 TRANSFORMER (T1)

Winding Start pin-3& End
5 to “Clockwise” direction-

)

50 , OA looking from bottom side
I L of the Bobbin
: 5Ts Secondary1
Primary 26Ts |
| OB . L
| OA Rotating direction
30 : L] of winding machine
10 | 5Ts Secondary2
Bias 3Ts I OB Pin1-5 Pin6-7
Shielding1 3Ts :
(J
20 ° I| Note:
Il - Dot (®)denote electrical < 3Ts tape
Shielding2 19Ts ' start.
X0 : . Electrical start could be B(F) Triple Insulated Wire 0.1mmX45*1 5Ts — Secondary2 (Clockwise) A(S)
| ; )
different to Mechanical ¢
2 ._—JT Winding start. 2Ts tape
2(S) 2UEW 0.18mmx1 19Ts — Shielding2(Clockwise) [—X
1.5Ts tape
5(F) I 2UEW 0.10mmx25 6Ts — Primary (Clockwise) ::|
2UEW 0.10 25 6Ts — Pri Clockwi
ELECTRICAL SPECIFICATIONS: mm25 8Ts - Primary (Clockwise)
1. Primary Inductance (Lp) =270+5%uH @10KHz 2UEW 0.10mmx25 7Ts — Primary (Clockwise)
2. Electrical Strength = 3KV, 50/60Hz,1Min (pins1~5 to pins A~B) I
3(8) | 2UEW 0.10mmx25 7Ts — Primary (Clockwise)
MATERIALS: <@—{ 1.5Ts tape
1. Core: ATQ2714 (Ferrite Material DMR97T or equivalent) 2(F)
2. Bobbin: ATQ2714 1 (S) 2UEW 0.29mmx2 3Ts — Bias(Clockwise) J
3. Magnet Wires (pri): Type 2-UEW \ o _
4. Magnet wires(sec): Triple Insulated Wire 2(S) 2UEW 0.29mmx2_3Ts — Shielding1(Clockwise) |—X
5. Layer Insulation Tape: 3M1298 or equivalent. < 2Ts tape
FINISHED : B(F) Triple Insulated Wire 0.1mmX45*1 5Ts — Secondary1 (Clockwise) A(S)
1. Varnish the complete assembly.
2. Core around 1T copper and connect to Pin2. The width of winding slot is 5.5mm
3. Remove Pin4.

© 2025 Renesas Electronics Corporation. Al rights reserved.  [l{=\[S7ARNe{0] [ F[0] S 7.\ & Page 24 [ | z E N ESAS



APPENDIX-4 COMMON MODE INDUCTOR

SCHEMATIC LF1:

1 | 3
° | °
W1 i W2
8.5Ts i 8.5Ts
0.4mm 2-UEW Type i 0.4mm TIW Type
2 | 4

ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lm) = 42uH@10KHz, 1V
2. Ferrite Material: Ni-Zn

3. CORE: T8X4X3mm

4 Electrical Strength = AC 1000V 3mA 3S

SCHEMATIC LF2:

W1

27Ts

0.38mm 2-UEW Type

4

ELECTRICAL SPECIFICATIONS:

—_

honN

W2
27Ts

0.38mm TIW Type
3

Primary Inductance (Lm) = 18mH MIN@1KHz, 0.25V
Ferrite Material: Nanocrystalline

CORE: T9*6*5
Electrical Strength = AC 1000V 3mA 3S

A 12.5 MAX
B 13.0 MAX
C 9.5 MAX
D 3.5 +0.5
E 7.2 +0.5
F 2.6 +0.5
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APPENDIX-5 DIFFERENTIAL MODE INDUCTOR

SCHEMATIC L1:

W1

61.5Ts

0.55mm 2-UEW Type
2

ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lm) >210uH@10KHz, 1V
2. Ferrite Material: Fe-Si-Al

3. CORE: T11.5X6X4mm
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REVISION HISTORY

Revision history

Document Date of o

. Description of changes
version release
V1.0 2025/08/20 Initial release
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DISCLAIMER

Information in this document is believed to be accurate and reliable. However, Renesas Electronics Corporation and its Subsidiaries (“Renesas”) does not give any representations or warranties, expressed or
implied, as to the accuracy or completeness of such information. Renesas furthermore takes no responsibility whatsoever for the content in this document if provided by any information source outside of
Renesas.

Renesas reserves the right to change without notice the information published in this document, including without limitation the specification and the design of the related semiconductor products, software and
applications.

Applications, software, and semiconductor products described in this document are for illustrative purposes only. Renesas makes no representation or warranty that such applications, software and
semiconductor products will be suitable for the specified use without further testing or modification. Unless otherwise agreed in writing, such testing or modification is the sole responsibility of the customer and
Renesas excludes all liability in this respect.

Customer notes that nothing in this document may be construed as a license for customer to use the Renesas products, software and applications referred to in this document. Such license must be separately
sought by customer with Renesas.

All use of Renesas products, software and applications referred to in this document are subject to Renesas’ General Terms and Conditions, unless otherwise stated.

Evaluation Boards
In addition to the above “Disclaimer,” Renesas provides this evaluation board under the following conditions:

This evaluation board is provided for evaluation purposes only and is not intended for commercial use in any end product. Renesas expressly disclaims all warranties, express, implied or statutory, including (but
not limited to) the implied warranties of non-infringement, suitability for a specific application(s) or end product(s), product quality or reliability. All risks and liability regarding quality, use or performance of this
evaluation board are those of the customer/user and/or customer/user’s employer.

This evaluation board must be used in a test area/laboratory specifically designed and designated for working with, and evaluating high-voltage electrical devices. Only trained and qualified professional
personnel with experience, knowledge and training in the use of high-voltage electrical circuits should use this evaluation board. Trained personnel must use required personal protective equipment and required
laboratory equipment when working with the evaluation board.

The user, and/or user’s employer, if user is using this evaluation board for employer-related purposes:
- Assumes all responsibility and liability for proper and safe handling of the evaluation boards and indemnifies Renesas from any and all claims arising from use of the evaluation board.

- Assumes all responsibility for using this evaluation board in a test area or laboratory which is qualified and/or certified according to the local regulations, guidelines and labor laws applicable to working with
non-isolated mains voltages and high voltage circuits

- Understands that this evaluation board has not been agency tested or approved for safety, technical performance, and/or regulatory requirements, by any agency. This includes electromagnetic interference or
other technical regulatory or safety testing and certifications.
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