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PSV-EBAD-65USB 65W USB-C AC to DC Full Power Supply Evaluation Board

FEATURES:
¢ Hold Up Circuit: v
e Half Active Bridge: v
e X-Cap Discharge: v
¢ Inrush Current Eliminated: v
¢ Input Voltage Derating Eliminated: v
¢ GaN Optimized: v
e PPS Fast Charging: v
SPECIFICATION:
¢ Input Voltage Range: 90 - 265VAC
e Output Voltage: 5 - 20VDC supporting PD3.0, QC4.0, BC1.2, & PPS
e Output Power (Max): 65W
e Transformer Temperature (Max): 39.5°C above ambient
e Operating Frequency: 125kHz
o Peak Efficiency: 96%
e Average Efficiency: 95%
e Line Currents: 0.5A max
e DC-DC Converter: Quasi-Resonant (QR) Flyback

PULSIV OSMIUM TECHNOLOGY:  JoiglSi\ osiviiui'

Pulsiv OSMIUM technology is an AC to DC front-end conversion method that applies intelligence to an active valley
fill approach and delivers a combination of game changing benefits in power electronics designs. It significantly
improves performance at low loads to increase overall average efficiency, reduce energy consumption and deliver a
totally flat efficiency profile across all load conditions.

Pulsiv OSMIUM technology can be used with a variety of industry standard DC-DC converters including Flybacks,
Forward Converters, & Asymmetric Half Bridge solutions. Wherever needed, it also delivers Power Factor Correction
as standard. The AC to DC conversion method intelligently regulates the charging current and voltage on the storage
capacitor using a high-side architecture to switch Qch. This allows the use of 200V or 160V capacitors (selectable)
to support a universal mains input. The valley-fill period is broadly similar to a 2C3D architecture; but the charging
period of the capacitor is significantly longer and more variable.

For more information, technical articles, and a white paper on Pulsiv OSMIUM technology, please visit our website
www.pulsiv.com
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1. DESCRIPTION

The PSV-EBAD-65USB evaluation board has been developed to demonstrate how Pulsiv OSMIUM technology reduces
component temperatures and maximises efficiency, enabling products to consume less power and reduce overall
size. It represents the first in a series of designs aimed at pushing the boundaries of power conversion to create a
sustainable platform for the USB-C standard. In this design, the Pulsiv OSMIUM microcontroller PSV-AD-65EG-Q24IV
has been combined with OnSemi’s NCP1342 Flyback controller and GaN devices from Innoscience. This board
enables engineers to quickly evaluate our world-leading 65W USB-C GaN optimised reference design. It combines a
Pulsiv OSMIUM AC to DC front-end design with a performance optimised quasi-resonant (QR) Flyback converter.

Pulsiv OSMIUM technology senses AC line voltage and frequency to adjust capacitor charging time, therefore the
circuit draws no line current at the AC zero voltage crossing. This enables a simple half-active bridge implementation
to increase efficiency, especially at low line conditions. MOSFETs in the lower half of the AC to DC bridge are carefully
controlled, in combination with high-side diodes. The half-active bridge in this design strikes the delicate balance
between efficiency, cost, and complexity and supports universal input with efficiency gains of 0.7% at full load from
a 115V AC supply.

WARNING

AWARNING When this evaluation board is connected to the AC mains, high voltages will be present. Incorrect or
improper use of this board might lead to electrical shocks, fire hazards, personal injury or death. All
necessary safety precautions must be taken when handling or powering this board. An isolation
transformer should be used when testing this board.

This evaluation board has been developed for evaluation testing purposes only and is not suitable for
commercial use. Although it has been designed to satisfy safety isolation requirements, it has not been
approved by any external 3 party agency.

The design of this evaluation board, including any circuits provided in this document might be covered
by one or more existing/pending patents.
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2. EVALUATION BOARD IMAGES:

.A
°H
B

-
7

A : ) . ) Page 3 of 20
Pulsiv Limited. Milton Hall, Ely Road, Cambridge CB24 6WZ. United Kingdom
Tel: +44 (0) 1223 828208
Web: www.pulsiv.com

Copyright © 2024 Pulsiv Limited.
All rights reserved.


http://www.pulsiv.com/

FUIS’ Product: PSV-EBAD-xx > AC to DC Full Power Supply Evaluation Board
Last Updated: August 2024
3. PCB LAYOUT
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4. SCHEMATICS
BLOCK DIAGRAM
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To view this schematic & Altium files, please visit: www.pulsiv.com
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5. BILL OF MATERIALS

DESCRIPTION

DESIGNATOR

MANUFACTURER

PART NUMBER

GND1, GND2, GND3, GND5, GND6, GND7, TP1, TP2, TP3, TP4, TP5,

Test Point Orange Height 4.6 mm Tail Length 3 mm 1Pin THD PG, TP7, TP8, TP9, TP10, TP11, TP12, TP13, TP14, TP15 Keystone Electronics 5003

MLCC 1206 X7R C25 TDK C3216X7R1H105K160AB
MLCC 0603 X7R C26, C27, C29, C39, C40, C41, C42, C44, C52 Kyocera AVX 06035C105KAT2A
MLCC 0603 X7R C11, C13, C17, C30, C53 Murata GCM188R71H104KA57J
MLCC 0805 X7TR C6, C14, C28 TDK C2012X7R1E475K125AB
MLCC 1206 X7R C23, C24 Murata GRM31CR72A225KA73L
MLCC 0603 X7R C15, C57 TDK CGAB3E2X7R1H102K080AA
\{\é?:r\:F‘l')O( series, Polypropylene Cap, 13x8x14mm, Pitch c1 Wurth Electronics 890334023028CS

Fixed resistor, 0603, OR R28, R33, R34, R38, R44, R45, R52, R60, R82 Yageo RCO0603JR-070RL

Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R59, R71, R84 Vishay CRCWO0603390RFKEA
Fixed resistor, 1206, 0.5W, 200V, 1%, 100ppm/A°C, thick Film R16 TE Connectivity Holsworthy CRGH1206F1K0

Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R50, R67 Vishay CRCWO060347KOFKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R4, R51 Vishay Dale CRCWO06032R00FKEA
Fixed resistor, 0805, 0.200W, 450V, 1%, 100ppm/A°C, thick film |R7, R8, R15, R17, R46, R47 Vishay TNPV0805750KBEEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R53 Vishay Dale CRCWO06031RO0FKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R9, R25, R27, R37 Vishay Dale CRCWO0603100RFKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R30, R41 Vishay CRCWO060315K0FKEA
Fixed resistor, 0603, 0.33W, 75V, 1%, 100ppm/A°C, thick Film R19, R21 Panasonic ERJ-3BWFR025V

Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R13, R29, R40, R61, R73, R80, R81, R88 Vishay CRCWO06031K00FKEAC
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R10, R14, R35, R42, R48, R64, R69, R86 Vishay CRCWO060310KOFKEA
MLCC 0805 COG C33 Murata GRM21A5C2E471FWAL)
MLCC 0603 X7R C46 Yageo CCO603KRX7R9BB223
MLCC 0603 X7R C45 KEMET C0603C224K3RACAUTO
MLCC 0603 COG C47, C51, C55 Yageo CCO0603JRNPO9BN101
MLCC 0603 X7TR C48, C49 Yageo CC0603KRX7R9BB331
Fixed resistor, 1206, 0.25W, 200V, 1%, 100ppm/A°C, thick Film |R54 Vishay Dale CRCW12065R10FKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R56 Vishay CRCWO0603100KFKEAHP
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R66 Vishay CRCWO06034K70FKEA
Fixed resistor, 1206, 0.75W, 200V, 1%, 100ppm/A°C, thick Film |R83 Susumu KRL1632E-C-R005-G-T5
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R20, R72 Vishay CRCWO06032K20FKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R70, R74, R77, R78 Vishay CRCWO060322ROFKEA
MLCC 1206 COG C36 Murata GCM31A5C2J101JX01D
MLCC 0603 COG C50 Kyocera AVX 06035A681FAT2A

MLCC 0402 COG C54 Vishay Vitramon VJ0402D200JXBAJ
MLCC 0805 C0G C56 Yageo CCO0805JRNPOBBN221
MLCC 1812 X7R c2 KEMET C1812X104KDRACTU
MLCC 0603 COG C7,C8 KEMET C0603C151J5GACTU
MLCC 0603 X7R C16, C18, C20, C21, C22 KEMET C0603C103K1RACTU
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R79 Vishay CRCWO06037K50FKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R87 Vishay CRCWO0603330KFKEA
Fixed resistor, 1210, 0.5W, 200V, 1%, 100ppm/A°C, thick Film R75 Yageo RL1210FR-070R3L

Fixed resistor, 1210, 0.5W, 200V, 1%, 100ppm/A°C, thick Film R76 Yageo RL1210FR-070R5L
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R91 Vishay CRCWO06031K60FKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R89 Vishay CRCWO060343KOFKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R92 Vishay CRCWO0603120KFKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R49 Vishay Dale CRCWO06035R11FKEA
Fixed resistor, 0805, 0.500W, 150V, 1%, 100ppm/A°C, thick film |R3 Vishay CRCWO080522ROFKEAHP
Fixed resistor, 1210, 0.5W, 200V, 1%, 100ppm/A°C, thick Film R18 Yageo RL1210FR-070R39L
Fixed resistor, 1206, 0.25W, 200V, 1%, 100ppm/A°C, thick Film |R57, R58 Yageo RC1206FR-07910KL
Fixed resistor, 0805, 0.125W, 150V, 1%, 100ppm/A°C, thick film |R24, R26 Vishay CRCWO0805330KFKEA
Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R31, R36, R39, R43 Vishay CRCWO06031MOOFKEA
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DESCRIPTION DESIGNATOR MANUFACTURER PART NUMBER

Fixed resistor, 1206, 0.75W, 250V, 1%, 100ppm/A°C, thick Film [R11, R12, R62, R63 Bourns CMP1206AFX-10ROELF

Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R85 Vishay CRCWO060310ROFKEA

g‘:ia‘sci';izsonam Flyback Controller with Valley Lock-Out us ON Semiconductor NCP1342AMDCDADLR2G

Pulsiv Osmium 65W QFN24 U4 Pulsiv PSV-AD-65EG-Q24IV

Conn USB2 C-Type 16Pin Horizontal 48V 5A THC PL3 Global Connector Technology USB4105-GF-A

zgc;i-ﬁsezr3D1i—(l);e Small Signal Switching 250V 0.25A 50ns 2-Pin D28 Diodes BAV2IWS-7-F

Rectifier Diode, 1 Phase, 1 Element, 0.25A, 100V V(RRM), Silicon |D4, D8, D10, D30 Vishay BAS16WS-E3-08

A750 series, electrolytic C37, C38 KEMET A750KW687M1EAAEO16

TRN NPN/PNP GEN PURP X2 45V 100mA SOT363 Q4 Nexperia BC847BPN,115

z?\S/FET Transistor, N Channel, 13 A, 650 V, 0.168 ohm, 10 V, 02,03 Infineon |PDE5R190CTATMAL

Varistor, 350V, 8.6J, Surface Mount R2 TDK EPCOS B72650M0271K072

Eiﬁ:vr\]/ lsser:;s Metallized PP Film capacitor, 18.1x9.3x12.6mm, c35 Panasonic ECW-F2W105KA

CAP 1808 Y 1nF 250VAC 10% -55/+125 C31, C32, C58, C59 Holystone SCC1808X102K502TX

DIO ZENER 6.2V 300mW SOD323 D27 ON Semiconductor MM3Z6V2T1G

?/i;de Zener Single 13V 2% 300mW Automotive 2-Pin SOD-323 D19 Nexperia BZX384-B13,115

zﬁic;[iler Diode, Schottky, 1 Phase, 1 Element, 1A, 40V V(RRM), D14 Diodes INS819HW-7-F

Zener Diodes 82V Zener SMA D16 Vishay SMLA4762AHE3_A/H

CAP ELEC RAD 82uF 200V 20% -40/+105 C9, C10 Rubycon 200BXW82MEFR10X30

Electric Fuse, Time Lag Blow, 3.15A, 100A (IR), MICRO F1 Bel 0697A3150-01

Common Mode Choke WE-CMBNC 1mH 2.5A R055 L1 Wurth Electronics 7448012501

Transistor BJT NPN 300V 0.5A SOT23-3 Q6 Diodes Zetex FMMT497TA

?2:;{:3]5[025;;;2 500 V 150 mA PNP Low VCEsat (BISS) 05 Nexperia PBHVO050T, 215

GaN Power Transistor Enhancement-mode 150V 100A 3.9mR Q8 Innoscience INN150EQO032A

'TRN MOSFET P-CH 30V 18A -55/+150 Q7 Vishay Siliconix SIS413DN-T1-GE3

VAR TVS 10MM DISC 3.5KA 275VAC R1 TDK EPCOS B72210S2271K101

:r;ergngiggii?oﬁgz‘r; 1% 2-Pin 0603 Surface Mount Solder R90 panasonic ERT-JIVT224EM

Fast Turn-Off Intelligent Rectifier No Aux Winding SOT23-6 U6 Monolithic Power Systems MP6982GJ-Z

LDO 3.3V 80mA us Microchip MCP1799T-3302H/TT

Gate Driver Single Channel 25V 6-Pin SOT-23 T/R U2, U3 Infineon 1ED44173N01BXTSA1

B@gg %ig'ivpii/aﬁuisal ! ZfBCha""e' ESD Protection D29 Texas Instruments TPDAE02BO4DQAR

MLCC 0402 COG C43 Murata GRM1555C1H331JA01D

Gate Driver Hi/Low Side SOIC8 u1l International Rectifier IR21271SPBF

MLCC 0805 X7R C3, C34 KEMET C0805C105K3RACTU

Rectifier 3.0 Amp 600 Volt D1, D2 Vishay Semiconductors S3J-E3/57T

Rectifier 800V 1A D3, D5, D6, D12, D13, D17, D20, D21, D22, D23, D26 ON Semiconductor / Fairchild US1KFA

Diode Rectfier 600V 3A SMB D7 Diodes ES3JB-13-F

Zener Diode 12V 5% D9, D24 ON Semiconductor / Fairchild MM3z12ve

Diode Superfast Rectifier 200V 1A 2-Pin SOD-123FA T/R D11 ON Semiconductor / Fairchild US1DFA

Zener Diode 18V SOD123-2 D18 Nexperia PDZ18BGWX

Uni-Directional TVS Diode, 600W, 2-Pin DO-214AA D25 Vishay Semiconductors SMBJ188A-E3/52

General Purpose Inductor, 68uH, 20%, 1 Element, Iron-Core L2 Wurth Electronics 7447033

Inductor, 200uH L3 Frenetic

CON 2W ST PWR POL 7.92MM PTH PL1 TE Connectivity 1-1123724-2

CON 3W TE 2.54MM W-T-B TERM BLOCK ST PL2 TE Connectivity 282834-3

i o o, S T el o o s

TRN GAN 700V 165mR 18A -55/+150 DFN5X6 Q9 Innoscience INN700DA240B

Pulsiv TRF EQ20 FLYBACK T1 Frenetic

IC HUSB350 USB TYPE-C/PD CTRL 3.3-25V u7 Hynetek HUSB350

Transistor Output Optocoupler, 1-Element u9 Vishay Semiconductors VOL617A-4T

MLCC 1206 COG C4, C5 TDK C3216C0G2J102J085AA

Fixed resistor, 0603, 0.1W, 75V, 1%, 100ppm/A°C, thick Film R22, R23 Vishay CRCWO06036K80FKEA
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6. EFFICIENCY

Test Conditions: Board soak tested for 10mins and measured at test point TP9. Please refer to the schematic. Results shown are maximum peak
measurements at an ambient temperature of 23°C under laboratory conditions. This PSV-EBAD-65USB evaluation board is for test purposes only.

Results may vary due to test methods, conditions, equipment, & component tolerances.

230VAC

% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 92.06%
75 91.84%
89.71% 92.06%
50 87.99%
25 86.97%

% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 93.23%
75 92.89%
91.36% 93.23%
50 90.76%
25 88.56%
% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 94.67%
75 94.15%
93.71% 94.67%
50 93.93%
25 92.09%
% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 94.87%
75 96.03%
95.20% 96.03%
50 94.98%
25 94.91%
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115V

% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 92.76%
75 93.85%
92.98% 93.95%
50 91.38%
25 93.95%
% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 92.26%
75 95.85%
94.08% 95.85%
50 95.07%
25 93.13%
% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 92.54%
75 95.58%
94.87% 96.58%
50 96.58%
25 94.78%
% LOAD Efficiency 4 Point Average Efficiency Max. Peak Efficiency
100 91.42%
75 92.95%
92.30% 93.23%
50 93.23%
25 91.59%
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6.1 FULL LOAD EFFICIENCIES

Vin lout Efficiency
90Vac @ 60Hz 3A 90.94%
115Vac @ 60Hz 3A 92.76%
230Vac @ 50Hz 3A 92.06%
265Vac @ 50Hz 3A 91.49%

Vin lout Efficiency
90Vac @ 60Hz 3A 92.89%
115Vac @ 60Hz 3A 92.26%
230Vac @ 50Hz 3A 93.23%
265Vac @ 50Hz 3A 93.35%

Vin lout Efficiency
90Vac @ 60Hz 3A 91.27%
115Vac @ 60Hz 3A 92.54%
230Vac @ 50Hz 3A 94.67%
265Vac @ 50Hz 3A 94.89%

Vin lout Efficiency
90Vac @ 60Hz 3.25A 89.16%
115Vac @ 60Hz 3.25A 91.42%
230Vac @ 50Hz 3.25A 94.87%
265Vac @ 50Hz 3.25A 95.09%

7. NO LOAD INPUT POWER

90Vac 60Hz 92.49mw
115Vac 60 Hz 104.54mW
230Vac 50 Hz 170.23mwW
265Vac 50 Hz 201.64mwW

Pulsiv Limited. Milton Hall, Ely Road, Cambridge CB24 6WZ. United Kingdom
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8. THERMAL PERFORMANCE

Designator Components 90Vac 115Vac 230Vac 265Vac
T1 (Top Image) Flyback Transformer 65.1°C 65.6°C 60°C 56.4°C
Q4 AUX Transistor 114°C 66.7°C 62.7°C 57.7C
Q1 Primary GaN FET 65°C 56.3°C 53.6°C 52.2°C

Vin = 90 Vac, Vout = 20V, lout = 3.25A (top) Vin = 90 Vac, Vout = 20V, lout = 3.25A (bottom)

Vin = 115 Vac, Vout = 20V, lout = 3.25A (top) Vin = 115 Vac, Vout = 20V, lout = 3.25A (bottom)

Vin = 230 Vac, Vout = 20V, lout = 3.25A (top) Vin = 230 Vac, Vout = 20V, lout = 3.25A (bottom)
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Vin = 265 Vac, Vout = 20V, lout = 3.25A (top) Vin = 265 Vac, Vout = 20V, lout = 3.25A (bottom)

9. OUTPUT VOLTAGE RIPPLE

Vout/lout Measured Ripple at 3A load Measured Ripple at OA load
5V/3A 38.2mV 52.5mV
9V /3A 43.8mV 13.3mV
15V /3A 65.9mV 10.7mV

20V / 3.25A 106.2mV 12.1mV

Vin = 115VAC, Vout = 5V @ 3A Vin = 115VAC, Vout = 5V @ 0A

rical = Trmebase | [ Troger Dispéa
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Vin = 115VAC, Vout = 9V @ 3A Vin = 115VAC, Vout = 9V @ 0A
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Vin = 230VAC, Vout = 5V @ 3A Vin = 230VAC, Vout = 5V @ 0A

alysis X Utities © Support
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Vin = 230VAC, Vout = 20V @ 3A Vin = 230VAC, Vout = 20V @ 0A

9. INRUSH CURRENT

Measured at 230VAC, initial start-up. CH1 = Vac, CH2 = Line Current.
The current spike shown is caused by the X capacitor and the voltage slew rate of the test equipment. It is less than
100uS and does not count as inrush current when measured using industry standard techniques and guidelines.
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P1.rms(C1) P2 freq(C1) P3:max(Z1) P4 min(Z1) P5.mean(Z4) Pé.max(Z4) P7.min(Z4) P&min(C4)
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13. PART NUMBER CONFIGURATION

Part

Nuber | PSV |- | EBAD |- | xx |USB
Descriptor 1 2 3 4
Descriptor Meaning

1 Brand PSV = Pulsiv

2 Type EBAD = AC to DC evaluation board

3 Power (W) Maximum Output Power (W)

4 Options USB = USB-C interface

EXAMPLE PART NUMBER:

PSV-EBAD-65USB

EXAMPLE PART NUMBER DESCRIPTION:

Pulsiv AC to DC full power supply evaluation board with an output power of 65W (max) and a USB-C interface.
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14. MECHANICAL DIMENSIONS

A
v

LENGTH (L) = 155mm (6.10in)

WIDTH (W) = 52mm (2.05in)

HEIGHT (H) = 35mm (1.38in) W
WEIGHT = 80g

e !L&s*@«?, "

15. IMPORTANT NOTICE & DISCLAIMER

PULSIV LIMITED (“PULSIV”) PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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 AND 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 skilled developers designing with Pulsiv products. You are solely responsible for:

(1) selecting the appropriate Pulsiv products for your application,

(2) designing, validating and testing your application, and

(3) ensuring your application meets applicable standards, and any other safety, security, regulatory or other
requirements.

These resources are subject to change without notice. Pulsiv grants you permission to use these resources only for development
of an application that uses the Pulsiv products described in the resource. Other reproduction and display of these resources is
prohibited. No license is granted to any other Pulsiv intellectual property right or to any third-party intellectual property right. Pulsiv
disclaims responsibility for, and you will fully indemnify Pulsiv and its representatives against, any claims, damages, costs, losses,
and liabilities arising out of your use of these resources.

Pulsiv’s products are provided subject to Pulsiv’'s Terms & Conditions of sale or other applicable terms provided in conjunction
with such Pulsiv products. Pulsiv’s provision of these resources does not expand or otherwise alter Pulsiv’s applicable warranties
or warranty disclaimers for Pulsiv products. Pulsiv objects to and rejects any additional or different terms proposed unless agreed
to in writing.

This reference design and associated evaluation board is for the purposes of Pulsiv OSMIUM technology validation only. No
warranty or guarantee regarding the design contained within this document. Careful consideration should be given when designing
any product based upon this design.
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16. USEFUL LINKS

Technical Support:

Evaluation Boards: AC to DC Front-End Only
Evaluation Boards: Full AC to DC Power Supplies
Reference Designs: AC to DC Front-End Only
Reference Designs: Full AC to DC Power Supplies
White Papers

Tutorial Videos

Distributors

Contact Pulsiv

CLICK HERE

CLICK HERE

CLICK HERE

CLICK HERE

CLICK HERE

CLICK HERE

CLICK HERE

CLICK HERE

CLICK HERE

Pulsiv Limited. Milton Hall, Ely Road, Cambridge CB24 6WZ. United Kingdom
Tel: +44 (0) 1223 828208

Web: www.pulsiv.com

Page 20 of 20

Copyright © 2024 Pulsiv Limited.
All rights reserved.


http://www.pulsiv.com/
https://www.pulsiv.com/technical-support
https://www.pulsiv.com/all-power-supply-products/evaluation-boards-ac-dc-front-end-only
https://www.pulsiv.com/all-power-supply-products/evaluation-boards-full-ac-dc-power-supplies
https://www.pulsiv.com/reference-designs-ac-to-dc-front-end-only
https://www.pulsiv.com/reference-designs-full-ac-dc-power-supplies
https://www.pulsiv.com/white-papers
https://www.pulsiv.com/tutorial-videos
https://www.pulsiv.com/distributors
https://www.pulsiv.com/contact-us

