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DESCRIPTION

The EPC9511 is a high efficiency, power demonstration amplifier
capable of operating to multiple wireless power standards. It can
operate to the Qi standard of the Wireless Power Consortium (WPC),
the Power Matters Alliance (PMA) standard (now merged with AirFuel™
Alliance) and AirFuel (formerly A4WP) wireless power standards. In
AirFuel resonant mode, hence referred to as AirFuel mode, the EPC9511
system operates at 6.78 MHz with the amplifier circuit configured for
ZVS operation. In this mode, the system can deliver up to 10 W of power
into the source coil. In Qi/PMA inductive mode, the system operates
at 165 kHz with the amplifier circuit configured for hard-switching
operation and can deliver up to 5 W of load power into the device. An
external oscillator can be used to operate the board to any desired
frequency. The purpose of the EPC9511 is to simplify the evaluation
process of both resonant and inductive wireless power technologies
using eGaN® FETs and eGaN® ICs.

The amplifier board features various enhancement-mode GaN devices
which are:

« The 100 V rated EPC2107 half-bridge eGaN® IC with integrated
synchronous bootstrap FET used in the main wireless power ampilifier.

« The 100V rated EPC2036 eGaN FET used in the ZVS disconnect switch
circuit and the main device of the SEPIC converter pre-regulator.

« The 100 V rated EPC2038 eGaN FET used in the controller circuit for
changing set points based on operating mode.

The amplifier is configured for single ended operation and includes
the gate driver(s), oscillators, and feedback controller for the pre-
regulator, which ensures operation for wireless power control based on
the AirFuel standard. This configuration allows for testing compliant to
the AirFuel Class 2 standard over a load range as high as +35j Q. The
pre-regulator features the 100 V rated 65 mQ EPC2036 as the main
switching device for a SEPIC converter.
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* Maximum current depends on die temperature - actual maximum current will be subject to switching
frequency, bus voltage and thermals.
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ZVS Timing Adjustment (AirFuel Mode ONLY)

Setting the correct time to establish ZVS transitions is critical to
achieving high efficiency with the EPC9511 amplifier when operating
at high frequency. This can be done by selecting the values for R71 and
R72 or P71 and P72 respectively. This procedure is best performed using
a potentiometer installed at the appropriate locations (P71 and P72)
that is used to determine the fixed resistor values. The timing MUST
initially be set WITHOUT the source coil connected to the amplifier. The
timing diagrams are given in figure 8 and should be referenced when
following this procedure. Only perform these steps if changes have
been made to the board as it is shipped preset. The steps are:

1. With power off, remove the jumper in JP1 and install it into JP50 to
place the EPC9511 amplifier into Bypass mode. Connect the main
input power supply (+) to JP1 (bottom pin - for bypass mode) with
ground connected to J1 ground (-) connection.

2. With power off, connect the control input power supply bus (19 V)
to Vin+ connector (J1). Note the polarity of the supply connector.

3. Connect a LOW capacitance oscilloscope probe to the probe-hole of
the half-bridge to be set and lean against the ground post as shown
infigure 7.

4. Turn on the control supply after ensuring that the supply is
approximately 19V with a 2 A current limit.

5. Turn on the main supply voltage to the required predominant
operating value (such as 24 V but NEVER exceed the absolute
maximum voltage of 80 V).

6. While observing the oscilloscope, adjust the applicable

4 | | EPC— EFFICIENT POWER CONVERSION OORPORATION | WWW.EPC-QO.COM | QOPYRIGHT 2016


http://epc-co.com/epc

QUICK START GUIDE Development Board EP

b. Operation bypassing the pre-requlator

In this mode, the pre-regulator is bypassed and the main power is
connected directly to the amplifier. This allows the amplifier to be
operated using an external regulator. NOTE: In this mode there is
no protection for ensuring the correct operating conditions for the
eGaN devices.

1. Make sure the entire system is fully assembled prior to making
electrical connections and make sure jumper JP1 has been removed
and installed in JP50 to disable the pre-regulator and place the
EPC9511 in bypass mode. Also make sure a source coil is attached to
the amplifier and that device board is connected to a load.

2. With power off, connect the main input power supply bus to the
bottom pin of JP1 and the ground to the ground connection of J1 as
shown in figure 4.

3. With power off, connect the control input power supply bus to +V,,,
(J1). Note the polarity of the supply connector. This is used to power
the gate drivers and logic circuits.

4. Make sure all instrumentation is connected to the system.
5. Turn on the control supply - make sure the supply is in the 19V range.

6. Turn on the main supply voltage to the required value (it is
recommended to startat 0V and do not exceed the absolute maximum
voltage of 80V or the current rating of the main EPC2107 ICs).

7.0nce operation has been confirmed, adjust the main supply
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Bypass Connection Pre-Regulator Jumper
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Figure 4: Proper connection and measurement setup for the BPC9511 ampli er board.

Figure 5: Proper connection setup for operating mode selection using a switch and LEDs.

Figure 6: Proper connection setup for operating mode selection using jumpers.
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Figure 8: ZVStiming diagrams
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Figure 9: BPC9511 - ZVSclass-Dampli er schematic

Deadtime Fall

3dIND 14dV.LS MOINO


http://epc-co.com/epc

b

INCOCOOdI MMM | NOILYHOJHOO NOISHIANCO H3MO LNAD 1443 —Od3

9102 LHOMALCO

Q1B
EPC2107
R4
5V o m" 1 4&7 2 5VHS
{5V TLl
2 _L k— D4
CD0603-Z5V1
1oonr 2 Gbtst /T 1C0‘:) nF, 25 v/z/
ouT

D3

SDMO03U40-7 Synchronous Bootstrap Power Supply

40V 30 mA

47V _
c5 —L c3 :I: 2 R3
100 nF, 25V 22nF, 25V 3 27K
o
VAMP Vamp Vam
D2
R2 <& p— C1 C12
00 3 N sbmosu40-7 10nF, 100V | 10 nF, 100V
- :
GL
Vamp
——C15
2.2 uF 100V
5 VHS Vamp
[] L
GU Q1A
EPC2107
- _ Hin Out D1 100V 220 mQ with SB
[[Hin Z —— BAT54KFILM
47V _ 5V
c6
22 pF, 50V GL ProbeHole
[ Tz Lin Ilb GL o GL
U1 E: 1WF, 10V
c7 LM5113TM
22pF, 50V Gate Driver
GND

Figure 10: EPC9511 - Cate driver and power devices schematic
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For More Information:

Please contact info@epc-co.com
or your local salesrepresentative

Visit our website:
WWW.Eepc-co.com

Sgn-up to receive
EPCupdates at

bit.ly/ BPQupdates

or text “BPC’ to 22828

gf i EPCProducts are distributed through Digi-Key.

ELECTRONICS y www.digikey.com

Demonstration Board Notification

The EPC9511 board isintended for product evaluation purposesonly and isnot intended for commerdial use. Replace componentson the Bvaluation Board only with those partsshown on the parts
list (or Bill of Materials) in the Quick Start Guide. Gontact an authorized EPCrepresentative with any questions.

Thisboard isintended to be used by certi ed professionals, in alab environment, following proper safety procedures. Use at your own risk.

Asan evaluation tool, thisboard is not designed for compliance with the European Union directive on electromagnetic compatibility or any other such directives or regulations. Asboard builds are
at times subject to product availability, it ispossible that boards may contain components or assembly materialsthat are not RoHScompliant. E  cient Power Gonversion Gorporation (EPQ) makes
no guarantee that the purchased board is 100% RoHScompliant.

The Evaluation board (or kit) isfor demonstration purposesonly and neither the Board nor this Quick Sart Guide constitute a salescontract or create any kind of warranty, whether expressorimplied,
asto the applicationsor productsinvolved.

Disclaimer: EPCreservestheright at any time, without notice, to make changesto any products described herein toimprove reliability, function, or design. EPCdoesnot assume any liability arising
out of the application or use of any product or circuit described herein; neither doesit convey any license under itspatent rights, or other intellectual property whatsoever, nor the rightsof others.
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