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1  Always follow VisIC's setup and application instructions, including use of all interface components within their

recommended electrical rated voltage and power limits.

9 The evaluation kit is designed for engineering evaluation in a controlled lab environment and should be handled by
qualified personnel ONLY.

9 Never leave the board operating unattended.

9 Always use electrical safety precautions to help ensure the safety of you and those working around you.

T High voltage will be exposed on the board during the test and not following the warnings and instructions may
result in personal injury, property damage or death due to electrical shock or burn hazards.

T For safety, using isolated test equipment with overvoltage and overcurrent protection is highly recommended.
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Maintain a clean and order work area.

9 Qualified observer(s) must be present anytime circuits are energized.

9 Allinterface circuits, power supplies, evaluation modules, instruments, meters, scopes and other related apparatus
used in a development environment exceeding 50 VRMS/75 VDC must be electrically located within a protected
Emergency Power Off (EPO) protected power strip.

I Use a stable and non-conductive work surface.

9  Use adequately insulated clamps and wires to attach measurement probes and instruments. No freehand testing
whenever possible.
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9 De-energize the evaluation board and all its inputs, outputs, and electrical loads before performing any electrical or
other diagnostic measurements. Confirm that evaluation board power has been safely deenergized.

9 With the evaluation board confirmed de-energized, proceed with required electrical circuit configurations, wiring,
measurement equipment hook-ups and other application needs, while still assuming the evaluation board circuit
and measuring instruments are electrically live.

T When evaluation board readiness is complete, energize the evaluation board as intended.

DANGER: While the evaluation board is energized, never touch the evaluation board or its electrical circuits as they
could be at high voltages capable of causing electrical shock hazard.
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This product contains parts that are susceptible to damage by electrostatic discharge (ESD). Always
‘ l'g '\ follow ESD prevention procedures when handing the product.
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The V22N65A-HBEVB evaluation board is designed to evaluate VisIC 650V V22N65A GaN
Transistor based on ALL-Switch platform (! dvanced [ow [oss). The Board is a half bridge power
stage consisting of two ALL-Switch V22N65A, 22mQ, top-side cooling devices, a 12V auxiliary
power supply, half bridge gate drivers, and heat sinks.

The V22N65A-HBEVB can be used to demonstrate the performance of V22N65A GaN devices in
power applications where it can be configured into applicable topologies for half bridge, for
example a Buck topology.

The V22N65A-HBEVB and the User Guide serve as a reference base for system design aspects of
gate driver circuits, half bridge PCB layout, and thermal management.

The V22N65A-HBEVB can be configured in a range of input voltages and output power delivery
at switching frequencies up to 1MHz.

The board includes all necessary components for building a half bridge power stage and
provides terminals for output power inductor (one 100uH inductor may be optionally supplied)
and capacitors to allow configuration into different operational modes.

b2 0¢SKYA & . y2R NRiIa O2R& 3HRINA 2 iz A2y
External Lab equipment required for operating the board consists of:

 HV BUS DC power supply capable of delivering up to 500VDC/10KW, High-Speed
oscilloscope (>500MHz).

High- frequency (500MHz), high voltage probes (differential probes are recommended).
High frequency DC current probe (30A).

Low voltage power supply 12VDC, 15W minimum.

Electronic load per application requirements.

Pulse Generator.

External capacitors for decoupling HV BUS and load filtering (50-100uF, 600V)

= =4 -8 4 -8 -9
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1.

Connect the 12VDC power supply to connector P16. Attention! Make sure the polarity is as
indicated on the connector.

Connect Pulse Generator (TTL level) to P10 via a coaxial cable. Attention! Never
simultaneously measure the midpoint or high side gate and low side gate signals by the
oscilloscope (without differential probes) as it might create a short circuit through common
buses.

Apply High Voltage DC 100-400V to screw-type connectors: P1 (Plus) and P6 (Minus).
Attention! Make sure the polarity is as indicated on the connector .

Connect the HV BUS capacitor bank in parallel with the HV BUS.

Connect load resistors or an electronic load to screw-type connectors P9 and P6. Attention!
Do not short the output terminals.

Dead time setup is managed using jumpers at points P11, P12, P13 and P14 with dead time
set to 50nS, 100nS, 150nS and 200nS respectively.
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6.

10.

11.

12.

13.

Gate signals: Using test points G-LS and G-HS give possibility to observe the shape of Gate
signals and to measure delay time, dead time between high side/low side Gate signals.
Voltage waveform at midpoint: Connect a high voltage scope probe between +HV-DC and
Midpoint to see high side Vds and mid-point to —HV-DC for low side Vds.

The voltage waveform and its rise and fall times can be observed and measured.

Frequency range: Operating frequency is determined by the external pulse generator and
limited by used inductor. The V22N65A-HBEVB can operate from the 1KHz to 1MHz.

Duty cycle range: Changing the Duty Cycle of the pulse generator from the item above, the
output power can be changed on the load. The recommended minimum operating duty
cycle is 5% and the maximum is 95% as limited by the defined dead time.

HV BUS range: The recommended range for the HV BUS using the V22N65A-HBEVB is 200-
400V. VisIC recommends the current limit be adjusted according to power operating level.
E.G., for output power=2KW, input HV BUS=400V, current has be adjusted to 5.5A.
Attention: VisIC recommends not to operate the HV BUS over 500VDC and to use HV BUS
capacitor bank in parallel with the HV BUS.

Load adjustment: The load is connected externally as previously described and can set from
zero to 10KW. It is possible to observe the operation of V22N65A transistor with different
currents by changing the load. At the higher power levels forced air cooling is required. Take
care not to overheat the devices over 150C° junction temperature.

Attention: Do not short the load as EVB-HB is not short circuit protected.

Choosing inductor: Inductance should be chosen according to system design requirements
of operating frequency, current and permitted ripple.

Attention: Take care not to drive the inductor(s) to magnetic saturation and avoid high
current peaks that may damage the GaN transistors.

Temperature of All-Switch transistors: Typical operation of the V22N65A-HBEVB may be
provided in recommended device temperature ranges for V22N65A. recommended EVB
PCB temperature is much lower than Allswitch can withstand.

Attention: V22N65A-HBEVB is not thermally protected; use forced air cooling when
operating at high power (>500W) levels.
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14. Efficiency: Since efficiency is often the major figure of merit in a power conversion system,
the V22N65A-HBEVB provides test points making it straightforward to measure efficiency in
many different system configurations across various combinations of load, HV BUS,
switching frequency and Duty cycle.

15. The V22N65A-HBEVB was tested using Synchronous Buck converter topology.
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I Tested with Inductor 100uH ferrite planar with airgap.
I Switching Freq: 100 kHz, Load: 20Q), Duty Cycle: 50%
9 Dead time: 100ns
T Input Power: 400V, 4.65A
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Quantity | PCB Footprint Part Reference Value Manufacturer Manufacturer P/N
2 C0805 C36,C99 1n2F/50V COG AVX 08055A122JAT2A
2 B32794D C43,C158 7u5F/875VDC B32794D EPCOS / TDK B32794D8755K

tee [19 | cap1sn C130,C131 10n/1kV Kemet C1812C103KDRACTU
3 C1812 C132,C133,C156 100n/1kvDC Kemet C1812V104KDRACTU
4 C0612Rev C159,C162,C166,C172 100n/25V LowESL Murata LLL315R71E104MA11
C160,C163,C165,C170,C171,C173,
12 C0805 C175,C177,€181,C183,C185,C189 | 10u/25V X5R Murata GRM21BR61E106MA73L
2 C0805 C161,C164 3n3/50V COG AVX 08055A332JAT2A
3 C0805 C167,C168,C196 100p/50V AVX Corporation 08055A101JAT2A
C169,C174,C176,C179,C182,C184,
9 C0805 C187,C190,C192 100n/50V X7R Yageo CCO805KRX7R9BB104
2 C0805 C178,C186 10n/50V Kemet C0805C103K5RACTU
3 C1206 C180,C188,C195 47uF/25V X5R TDK C3216X5R1E476M160AC
D12VOH1U2WS
2 SOD323 D3,D22 12V/25A Diodes Incorporated D12VOH1U2WS-7
2 TO-263AB D29,D33 SCS210AJ ROHM SCS210AJTLL
2 SOD323F D34,D36 MM3Z9V1ST1G ON Semiconductor MM3Z9V1ST1G
2 SOD323F D35,D37 MM3Z10VST1G ON Semiconductor MM3Z10VST1G
1 SOT23_M D38 SLOS ON-Semiconductor SLOST1G
3 SOD-123 D39,D40,D50 ZLLS400TA Diodes Incorporated ZLLS400TA
3 LED1206 D41,D42,D47 Green 1206 Kingbright APL3015SGC-FO1
3 SMA D43,D45,D48 SMAJ12A Diodes Incorporated SMAJ12A-13-F
3 SOD323F D44,D46,D49 MM3Z5V1ST1G ON Semiconductor MM3Z9V1ST1G
2 FERITE-0805 FB1,FB3 MH2029-600Y Bourns MH2029-600Y
SCREW HOLE PAD
4 PAD3_5mm PD1,PD2,PD3,PD4 3.5mm
4 KE8197 P1,P2,P6,P9 Power Screw Conn Keystone Electronics 8197
TE Connectivity AMP
1 BNC_STR P10 BNC FEM Connectors 5-1634506-1
4 JMP2 P11,P12,P13,P14 Jumper Harwin M20-9990246
1 TRMBLK2_3_81mm | P16 TRM BLK ON-Shore Tech. 0ST0Q023251
1 CON2PIN-KEY P17 HEADER TE Connectivity / AMP 640456-2
2 VISICGAN Q1,04 V22N65A Visic V22N65A
4 SOT23_M Q5,Q09,Q10,Q14 ZXTN2018FTA Diodes Incorporated ZXTN2018FTA
2 SOT23_M Q6,Q11 ZXTP2027FTA Diodes Incorporated ZXTP2027FTA
4 SOT23 Q7,08,Q012,Q13 DTD113ZCT116 Rohm Semiconductor DTD113ZCT116
3 MMB0207 R83,R84,R99 560k/1% 1W HV Vishay MMB0207MC5603FB200
TE Connectivity /
RC1206_M R100,R104,R109,R113 10R/1% 1/2W Neohm CRGH1206F10R

2 R0O805 R101,R105 10k/1% Yageo RCO805FR-0749R9L
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4 R0O805 R102,R106,R110,R111 1k/1% Yageo RCO805FR-071KL
2 R0O805 R103,R107 3k/1% Yageo RCO805FR-073KL
1 R0O805 R108 49R9/1% Yageo RCO805FR-0749R9L
2 RC1206_M R112,R114 5R1/1% 1/2W Bourns CRM1206-FX-5R11ELF
1 R0O805 R115 24k/1% Yageo RCO805FR-0724KL
ge | 29 R0O805 R117 49K9/1% Yageo RCO805FR-0749R9L
1 RO805 R118 75k/1% Yageo RCO805FR-0775KL
1 R0O805 R119 100k/1% Yageo RCO805FR-07100KL
3 R0O805 R122,R123,R124 412R/1% Yageo RCO805FR-07412RL
TEST POINT 1PIN
4 TP5C020146 TP24,TP26,TP27,TP29 1.22mm TH
Pomona
3 TP2.8mm TP30,TP31,TP32 Banana Jack 2mm Electronics 5935-0
8 TESTPOINT TP33,TP34,TP35,TP36,TP37,TP38,TP39,TP40 | TEST POINT 1PIN TH
TEST POINT 1PIN Keystone
3 TP-5C020145 TP41,TP42,TP43 1.6mm TH Electronics 5010
1 SO16WB Ul Si82394BD4-IS Silicon Labs SI82394AD-IS
2 NXE2 u2,U3 NXE2S1212MC Murata NXE2S1212MC-R7
Fairchild
1 SOT-89 ua MC78LO5A (5v) Semiconductor | MC78LO5ACHX
4 R0O805 R102,R106,R110,R111 1k/1% Yageo RCO805FR-071KL
2 R0O805 R103,R107 3k/1% Yageo RCO805FR-073KL
1 R0O805 R108 49R9/1% Yageo RCO805FR-0749R9L
2 RC1206_M R112,R114 5R1/1% 1/2W Bourns CRM1206-FX-5R11ELF
1 R0O805 R115 24k/1% Yageo RCO805FR-0724KL
1 R0O805 R117 49K9/1% Yageo RCO805FR-0749R9L
1 R0O805 R118 75k/1% Yageo RCO805FR-0775KL
1 R0O805 R119 100k/1% Yageo RCO805FR-07100KL
3 R0O805 R122,R123,R124 412R/1% Yageo RCO805FR-07412RL
TEST POINT 1PIN
4 TP5C020146 TP24,TP26,TP27,TP29 1.22mm TH
Pomona
3 TP2.8mm TP30,TP31,TP32 Banana Jack 2mm Electronics 5935-0
8 TESTPOINT TP33,TP34,TP35,TP36,TP37,TP38,TP39,TP40 | TEST POINT 1PIN TH
TEST POINT 1PIN Keystone
3 TP-5C020145 TP41,TP42,TP43 1.6mm TH Electronics 5010
1 SO16WB Ul Si82394BD4-IS Silicon Labs SI82394AD-IS
2 NXE2 u2,U3 NXE251212MC Murata NXE2S1212MC-R7
Fairchild
1 SOT-89 u4 MC78LO5A (5v) Semiconductor | MC78LO5ACHX
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