HVFC60

Quasi-resonant DC-DC Flyback Converter

User Manual

*\/ersion 2 Revision A is more efficient and no longer requires heatsinks
it is shipped without heatsinks attached.
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Limited Warranty

Warranty: Arcflash Labs, LLC. (hereinafter referred to as “Arcflash Labs”) warrants to the original purchaser these products to be free from defects in
material and workmanship under normal conditions of use and service for a period of 6 months from date of shipment. Arcflash Labs will, as its option,
repair, replace or refund the purchase price of any products that prove defective within the warranty period, if such products are returned to Arcflash Labs
in accordance with the warranty claim procedures set forth below. REPAIR OR REPLACEMENT OF THESE PRODUCTS, OR REFUND OF THE PURCHASE PRICE
AS PROVIDED UNDER THIS WARRANTY, IS THE BUYER’S EXCLUSIVE REMEDY. This exclusive remedy will not be deemed to have failed of its essential
purpose so long as Arcflash Labs is willing and able to repair or replace any defective product, or refund the purchase price, in the prescribed manner. In
the event Arcflash Labs fails to provide the Buyer with free repair or replacement, or refund the purchase price as aforesaid, Arcflash Labs’ entire liability
shall not exceed the amount paid by the Buyer to Arcflash Labs for its purchase of the defective product. THIS WARRANTY IS EXCLUSIVE AND IN LIEU OF
ALL OTHER WARRANTIES NOT EXPRESSLY SET FORTH HEREIN, WHETHER EXPRESS OR IMPLED BY OPERATION OF LAW OR OTHERWISE, INCLUDING BUT
NOT LIMITED TO ANY IMPLED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

Limitations: Products which are purchased from other equipment manufacturers and sold by Arcflash Labs as part of a system or on a resale basis will bear
only the original manufacturer’s warranty. The above warranty shall not apply to fuses, lamps or other items which are expendable by nature, unless
otherwise provided.

IN NO EVENT SHALL ARCFLASH LABS BE LIABLE FOR ANYINDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR OTHER DAMAGES, INCLUDING BUT NOT
LIMITED TO DAMAGE TO OR LOSS OF PROPERTY OR EQUIPMENT, LOST REVENUES OR PROFITS OR HARM TO GOODWILL OR BUSINESS REPUTATION
DIRECTLY OR INDIRECTLY ARISING FROM THE SALE, HANDLING, OR USE OF THE PRODUCT, OR FROM ANY OTHER CAUSE RELATING THERETO. Arcflash labs
shall not be liable to the Buyer for any claims, demands, injuries, damages, actions or causes of action whatsoever based on negligence or strict liability.
Arcflash Labs shall have no liability of any kind under this Limited Warranty unless the Buyer commences an action against Arcflash Labs within 1 month of
the date the cause of action accrues.

WARRANTY CLAIM PROCEDURE: In the event the products purchased hereunder prove defective, the Buyer shall notify Arcflash Labs’ Service Department
in writing at its offices in San Diego, California of the claimed defect, and such notice shall include the model and serial number of each such product, as
well as the number and date of invoice therefore. Upon receipt of this information, Arcflash Labs will send notification to the Buyer as to the service
arrangements and will provide written authorization and shipping instruction, and the Buyer shall return the products to Arcflash Labs, transportation
prepaid, in accordance with such shipping instructions. If, after inspection, Arcflash Labs determines the defect is a result of misuse, mishandling,
installation, abnormal condition of operation, unauthorized repair or modification, or due to Buyer’s failure to install, maintain or operate the products in
compliance with the written instruction, all necessary materials, labor and other expenses shall be for the account of the Buyer at Arcflash Labs’ standard
repair rates. Any products returned to Arcflash Labs for replacement shall become the property of Arcflash Labs.

The Buyer shall be responsible for all costs of shipping, customs clearance and other related charges in connection with Arcflash Labs’ repair or
replacement of products located outside the continental United Sates pursuant to this Limited Warranty.

The validity, performance and interpretation of this Limited Warranty shall be governed by the internal laws (and not the laws of conflicts) of the State of
California. All disputes arising in connection with this limited Warranty shall be resolved, if not sooner settled, by a court of competent jurisdiction located
in California, U.S.A.
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1. Introduction

The Arcflash Labs HVFC60 is an ultra-compact, high power, battery (12-25V) to 1000V quasi-
resonant DC to DC flyback step-up converter. Its inputs and outputs are NOT isolated with respect to
ground. The HVFC60 is an improvement on Arcflash Labs’ HVFC50 unit, boasting output voltage up to
1kV and 50% higher output power using an optimized layout and a silicon carbide (SiC) rectifier bridge.
The unit is designed to handle input voltages up to 25V and a dead-short condition across the high
voltage terminals for short periods of time (<10s).

The HVFC-60 is the most powerful commercial battery-operated capacitor charger in the world.
Similar units operate with an older of magnitude lower output power and/or efficiency. The HVFC60 is
capable of charging one 12mF capacitor bank up to 500V in under 3 seconds. The unit also features a
hardware cutoff voltage trimmer which can be adjusted to set the maximum hold voltage. This feature
is especially useful in a capacitor charging application as the unit can charge a capacitor up to its
maximum rated voltage and will automatically shut down, start up, and hold the capacitor at its set
voltage indefinitely without exceeding the setpoint.

While it is not recommended, the HVFC60 can also output high frequency, high voltage and high
current AC for use in portable welding equipment such as portable TIG and MIG welding designs by
tapping the outputs of the primary transformer.

The HVFC60 is also ideally suited for use in a portable defibrillator application. Its very high voltage
makes it a potential replacement for a large bulky capacitor bank in a portable defribrillator. Higher
voltage transformers may be installed if unit is ordered in bulk.

e Up to 650W output power @ 100V or up to 535W output power @ 500V

e Adjustable cutoff voltage w/trimmer potentiometer

e Rated for dead-short operation across the high voltage leads for up to 10s

e Simple operation: DC high voltage automatically turned on when low voltage DC is connected.
e Independently heatsinked MOSFETSs for optimal thermal characteristics.
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1.1 Terminology and Safety

The HVFC60 outputs high voltage/high current DC and some parts are energized with high
frequency AC at voltages exceeding 1kV. The high voltage AC sections are isolated, but the high
voltage DC terminals are NOT ISOLATED.

Touching the device while it is operating is as dangerous as touching a live high voltage
capacitor. Not only will it kill you dead, it will hurt the whole time you’re dying. We’re not kidding.
This thing scares the living daylights out of us. Use rated electrical gloves at all times when the unit is
powered on. While the unit is designed for dead short operation for very short periods during
capacitor charging operations, we really don’t recommend it. Components start to heat up, and if the
MOSFETs get too hot they could cease oscillating and start a fire.

Other components may get hot enough to burn you. Low voltage tank capacitors underneath
the main transformer get very hot and will make the bottom of the device hot during operation at DC-
input voltages above 16V. The rectifier, inductor, transformer and high voltage tank capacitors also
heat up considerably during operation and care should be taken to avoid burns and other serious
injury. The following terminology is used throughout this manual to denote hazards and other

important safety information:

An operation, procedure, or practice which if not correctly followed could result in
personal injury or loss of life.

ACAUTION A

An operation, procedure, or practice which if not strictly observed, could result in
damage to the device and/or voiding of the device’s warranty.
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2. Overview of components

MOSFETS

Primary Inductor

Low voltage tank
capacitors (under

Cutoff Trimmer

transformer)
Primary
Transformer .
High voltage tank
capacitors
HV-
HV+ SiC bridge
rectifier

- Don’t touch any part of the unit while it is energized. You will get shocked. It will hurt.
’ This thing puts out enough voltage and current that it could cause SERIOUS INJURY OR
DEATH.
- Some parts of the unit get hot during operation and remain hot after unit is de-energized.
- Many parts of the unit are NOT ISOLATED.
- DO NOT USE A VARIAC TO SLOWLY RAMP UP INPUT VOLTAGE — THIS MAY RESULT IN FIRE

f} - Unit is only designed to handle dead-short operation for short periods of time <10s.
- Blocking MOSFET heat sinks or operating the unit under dead-short conditions for long
periods of time may exceed MOSFET thermal characteristics, which could result in DAMAGE
TO UNIT, FIRE, PROPERTY DAMAGE, BURNS AND/OR PERSONAL INJURY TO OPERATOR.
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3. Operation

1. Connect capacitor with 10kOhm resistor across terminals to HV output. Mount unit on a
secure base plate using 4-40 grounded screw terminals.

2. With high voltage-rated protective gloves, connect low voltage input to source of DC electricity.
It is recommended to use a power supply capable of outputting at least 20A at 12V-24V, or a 3-
6S LiPo battery. Do not use a variac!! Slowly increasing the voltage at startup could cause the
unit to enter into a non-oscillating condition which could destroy the device or start a fire.

3. Connect HV output across capacitor to a scope or voltage meter.

4. While wearing protective gloves, observe high voltage output voltage, adjust cutoff trimmer
with small screwdriver until desired output voltage is reached.

5. De-energize unit and discharge capacitor. With protective gloves, disconnect capacitor and
attach desired output device and re-energize the unit.

4. Software

Unit has no microcontroller and does not require software.

5. Hardware Specifications

Power Supply Input 12-26VDC/55A MAX
Power Supply Output 100-1000 VDC
Current Rating Up to 1.0A output
Dimensions 3.5 x2.5”" x1.5”
Weight 141g

6. Electical Characteristics
Load: 12000uF/500V capacitor U37F Series
Input: 6S LiPo Battery @ 25.0V (nominal)
Setpoint: 500V
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fPay:51.162A
1 y1:53.560A

Time to charge capacitor: 2.8s

Voltage at cutoff: 500V

Average output power: 535W (capacitive load)

Max output power: 650W @ 100V (resistive load)

Max inrush current: ~50A (25V input across 0.00250hm shunt w/ 12mF capacitive load on output)

Average input current: 35A (25V input across 0.00250hm shunt w/ 12mF capacitive load on output)
Efficiency: ~61%
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