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Abstract: This user guide describes the NEX80806 evaluation board (EVB), an AC-DC offline power supply

platform for evaluating the NEX80806 device. The document includes the EVB schematics, test data, bill
of materials (BOM), and board layout drawings.
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1. Introduction

UM90078

NEVB-NEX80806DA Evaluation board

This evaluation board (EVB) is an offline power supply solution that evaluates the NEX80806.

The NEX80806 is an intelligent, multi-mode PWM controller that uses peak current mode control.
It automatically switches between Continuous Conduction Mode (CCM), Quasi-Resonant (QR)
mode, Discontinuous Conduction Mode (DCM), and Pulse Frequency Modulation (PFM) mode as
the load changes. This maintains high efficiency across the entire load range.

a Warning:

Ly

This evaluation board is designed to demonstrate the performance of a high-frequency
QR-mode flyback converter. It operates at high voltage without an enclosure. Observe the
following warnings during operation:

1. Use an isolated AC source for the input.

2. Ensure the bench table is properly insulated.

3. Do not manually probe the waveforms when the demo board is running. Set up probing
before powering on the demo board.

4. Do not touch any part of the demo board while it is operating.

5. After powering down, use a multimeter in diode measurement mode to discharge the
input HV bulk capacitor. Verify that the HV bulk capacitor voltage is below 36 V before
touching the evaluation board to prevent electric shock.

2. EVB overview

Table 1. Basic information

Input 90 V ~ 264 V AC/50 ~ 60 Hz
Output 24 V1 A
Controller part number NEX80806

Application

Auxiliary power supply for industrial and home equipment

Table 2. Performance

diode)

Performance Specification Input voltage Test result
Efficiency (24W) |- 230 VAC +  Full load: 90.54%
*  10% load: 84.43%
115V AC +  Full load: 88.42%
*  10% load: 88.14%
Ripple and noise |< 240 mV - 85-264 V AC, Vpp <90 mV
Standby loss <02W 230V AC 95 mW
264V AC 115 mW
Startup delay <1s 85V AC 0.753 s
Voltage stress <600 V (620V 264 V AC steady (541.2V
MOS) state
<110V (120 V 1049V

Size

79 mm x 50 mm x 24.5 mm
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Fig. 1. Top view
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Fig. 2. Bottom view
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3. Setting up the EVB

As shown in Fig. 3
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Fig. 3. EVB connection diagram

1. Connect the L and N terminals of the EVB to the output of the AC source.
2. Connect the load to the output of the EVB.

Note:
(S

Insert a power meter between the AC source and the EVB for accurate efficiency
measurement. Measure the output voltage between the Vot and second ground
(SGND) terminals of the EVB.
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4. Schematic
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Fig. 4. Schematic
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5. PCB layout
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6. Operation waveforms
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Fig. 7. VDS and VCS waveform of 115V AC 24 Vi1 A
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Fig. 8. VDS and VCS waveform of 230 VAC 24 V/1 A
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7. Thermal performance

Fig. 12. Thermal performance of 230 V AC 24 V/1 A
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8. Efficiency
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Fig. 13. Efficiency

(%)

90

85

80

75

70

aaa-044363

—— |

_——5%.\\

/ , 4
// \\1V|N=115VAC
VinN=85V AC
// JVin =230 VAC
// VINE 264V AC
0.2 0.4 0.6
louT (A)

UM90078
Submit document feedback

user manual

All information provided in this document is subject to legal disclaimers.

Rev. 1 — 16 October 2025

© Nexperia B.V. 2025. All rights reserved

10/16


https://www.nexperia.com/support/design-support/technical-support-form?subject=UM90078

Nexperia

9. Bill of materials

UM90078

NEVB-NEX80806DA Evaluation board

Reference Quantity| Description Part number Manufacturer

C1 1 CAP, CERM, 1 nF, 250 V, +/- 10 %, X7R, 0805 |CC0805KRX7RYBB102 |YAGEO

C2,C11 2 CAP, CERM, 22 nF, 250 V, +/- 10 %, X7R, 1206 |GCJ31BR72E223KXJ1L |MuRata

C4 1 CAP, CERM, 1 nF, 1 kV, +/- 10 %, X7R, 1206 GRM31BR73A102KW01 |MuRata

C5 1 CAP, AL, 56 pF, 420 V, +/- 20 %, TH 420BXW56MEFR18X20 |Rubycon

Ce, C7 2 CAP, AL, 220 pF, 35V, +/- 20 %, TH UHE1V221MPD6 Nichicon

C10, C13 1 CAP, CERM, 0.1 yF, 50 V, +/- 10 %, X7R, 0603 |C1608X7R1H104K TDK

C12 1 CAP, AL, 2.2 uF, 50V, +/- 20 %, TH CD2882251HM0511VFL |HRK

C15 1 CAP, CERM, 330 pF, 50 V, +/- 10 %, X7R, 0603 |885012206080 Waurth Elektronik

Cc16 1 CAP, CERM, 10 pF, 50 V, +/- 5 %, COG/NPO, 885012006051 Wurth Elektronik
0603

C17,C19 1 CAP, CERM, 100 pF, 50 V, +/- 10 %, X7R, 0603 885012006057 Waurth Elektronik

C20 1 CAP, CERM, 22 nF, 50 V, +/- 10 %, X7R, 0603 885012206091 Waurth Elektronik

CX 1 0.39 uF Film Capacitor 450 V Polypropylene MPX394K31D3KN15800 |KNSCHA
(PP), Metallized Radial

CY2,CY3 2 Y1 cap, TH, 220 pF CD45-B2GA221K TDK

CY4 1 Y1 cap, TH, 470 pF CD45-B2GA471K TDK

D1 1 Diode, Switching-Bridge, 420 V, 2 A, TH GBP406 LGE

D2 1 LED (Green) 151034GS03000 Waurth Elektronik

D3 1 Diode, Ultrafast, 1000 V, 1 A, SMA UsimJ Nexperia

D4, D6 2 Diode, Ultrafast, 100 V, 0.15 A, SOD-123 PNU65010ER Nexperia

D5, D7 2 Diode, Switching, 75V, 0.15 A, SOD-323 PNE20010EXD Nexperia

F1 1 Fuse, 2 A/250 V AC MTS1200A Reomax

H1, H2, H3, H4 |4 Machine Screw, Round, #4-40 x 1/4, Nylon, 97790803211 Wurth Elektronik
Philips panhead

H5, H6, H7, H8 |4 Standoff, Hex, 25mm #4-40 Nylon 970250365 Waurth Elektronik

J1 1 Jumper wire, 45 mm - -

J2 1 Jumper wire, 5 mm - -

J3 1 Jumper wire, 7.5 mm - -

J4 1 Header (shrouded), 3.96 mm, 2x1, TH VH-3A2 -

J5 1 Header (shrouded), 3.96 mm, 2x1, TH VH3.96-2P -

L1 1 Ferrite Bead, 100 Q@100 MHz, 3 A, 7427605 Waurth Elektronik

L2 1 Common mode inductor 744862033 Waurth Elektronik

NTC1 1 NTC,5Q0,2A, TH 5D-7 RUILON

NTC2 1 NTC, 10 kQ, 1 %, 0.1 W, 0603 NCP18XH103F03RB MuRata

Q1 1 Schottky Barrier Rectifier 10 A/120 V STPS20120CT ST

Q2 1 MOSFET N-CHANNEL 620 V 2.7 A TO220 STF3N62K3 ST

R1 1 RES, 1Q,5 %, 0.75W, 2010 AC2010FK-071RL YAGEO

R3, R4 2 RES, 200 kQ, 1 %, 0.25 W, 1206 RC1206FR-07200KL YAGEO

R5 1 RES, 30 kQ, 1 %, 0.1 W, 0805 RCO0805FR-0730KL YAGEO

R7, R8 2 RES, 4.3Q, 1 %, 0.25 W, 1206 RC1206FR-074R3L YAGEO

R9 1 RES, 100 kQ, 1 %, 0.25 W, 1206 RC1206FR-07100KL YAGEO

R10 1 RES, 4.7Q, 1 %, 0.1 W, 0805 RCO0805FR-074R7L YAGEO
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Reference Quantity| Description Part number Manufacturer
R11, R13 2 RES, 0 Q, 5 %, 0.25 W, 1206 RC1206JR-070RL YAGEO
R12 1 RES, 4.7Q, 1 %, 0.1 W, 0603 RCO0603FR-074R7L YAGEO
R14 1 RES, 200 kQ, 1 %, 0.1 W, 0603 RCO0603FR-07200KL YAGEO
R15, R16 2 RES, 200 Q, 1 %, 0.1 W, 0603 RC0603FR-07200RL YAGEO
R17 1 RES, 10 kQ, 1 %, 0.1 W, 0603 RC0603FR-0710KL YAGEO
R18 1 RES, 34.8 kQ, 1 %, 0.1 W, 0603 RCO0603FR-0734K8L YAGEO
R19 1 RES, 0.8 Q, 1 %, 0.25 W, 1206 RL1206FR-070R8L YAGEO
R20 1 RES, 0.7 Q, 1 %, 0.25 W, 1206 RL1206FR-070R7L YAGEO
R21 1 RES, 0Q, 1 %, 0.1 W, 0603 ERJ-3GEYOROOV Panasonic
R22 1 RES, 2.4 kQ, 1 %, 0.1 W, 0603 RCO0603FR-072K4L YAGEO
R23 1 RES, 162 kQ, 1 %, 0.1 W, 0603 RCO0603FR-07162KL YAGEO
R24 1 RES, 6.19 kQ, 1 %, 0.1 W, 0603 RCO0603FR-076K19L YAGEO
R25 1 RES, 0 Q, 5 %, 0.25 W, 1206 RC1206JR-070RL YAGEO
R26 1 RES, 1 kQ, 1 %, 0.1 W, 0603 RC0603FR-071KL YAGEO
R27 1 RES, 1.5kQ, 1 %, 0.1 W, 0603 RCO0603FR-071K5L YAGEO
R28 1 RES, 18.7 kQ, 1 %, 0.1 W, 0603 RCO0603FR-0718K7L YAGEO
RV1 1 Varistor, 430 V, 3.5 kA, 7.5 mm, TH 14D471K BOURNS
RX1, RX2, 4 RES, 2.4 MQ, 1 %, 0.25 W, 1206 RC1206FR-072M4L YAGEO
RX3, RX4

T1 1 Transformer, PQ2020, 1.4 mH, TH 750345875 Waurth Electronic
TP2, TP3, TP4, |10 Test Point, Miniature, SMT 5015 Keystone
TP6, TP7, TPS,

TP9, TP10,

TP14, TP15

uz2 1 SSR controller, SOT23-6 NEX80806DA Nexperia
u3 1 Optocoupler, 5 kV, 130-260 % CTR, TH FOD817B300 Onsemi
U4 1 Adjustable Precision Shunt Regulator TL431AIDBZR,215 Nexperia
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10. Transformer design

UM90078

NEVB-NEX80806DA Evaluation board

A
N1 % g' N3
6 ] B
2
N4
1
N2
NC
aaa-044378

aaa-044377
Fig. 14. Transformer diagram Fig. 15. Transformer design reference
Table 3. Transformer build diagram
Winding Pins Winding wires
Start |Finish|Wire Inner Turns |Direction | Tape Remark
type diameter / turns
Parallels
N1 6 5 UEW 0.3mmx1p |36 clockwise |2 Wrap around a
N2 1 NC |UEW  [015mmx2p |12 full layer
N3 A B Triple 0.5mmx1p |14
(white)| (black)|insulated
wires
N4 UEW 0.155mmx2p |12
N5 4 UEW 0.3mmx1p |36

Transformer specifications:
+  Core: PQ2020, PC95, A, = 62 mm?

*  Bobbin: PQ2020, bobbin width = 11.7mm.
* Primary inductance (Lp): 1.4 mH + 5 % (Measured at 100 kHz, 0.3 V between Pins 4-6).

Process requirements:

* Pin 1 must connect to the core, and the transformer must be fully covered with tape.
« The length of flying wire A and B must be 30 mm, tinned 5 mm, with a black sleeve added to

wire B.

* The transformer must be vacuum-impregnated with oil, then dried at high temperature. After
drying, the transformer must not have air bubbles.

« After drying, the transformer must pass the high voltage test at 3.6 kV 50Hz.
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12. Legal information

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable
and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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