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Notice

< High Voltage Safety Precautions >

<> Read all safety precautions before use

Please note that this document covers only the GaN power devices evaluation board
(GNP2130TEC-1-EVK-001) and its functions. For additional information, please refer to
the datasheet.

To ensure safe operation, please carefully read all precautions before
handling the evaluation board

Depending on the configuration of the board and voltages used,
Potentially lethal voltages may be generated.

Therefore, please make sure to read and observe all safety precautions described in
the red box below.

Before Use
[1] Verify that the parts/components are not damaged or missing (i.e. due to the drops).
[2] Check that there are no conductive foreign objects on the board.
[3] Be careful when performing soldering on the module and/or evaluation board to ensure that
solder splash does not occur.
[4] Check that there is no condensation or water droplets on the circuit board.

During Use

[5] Be careful to not allow conductive objects to come into contact with the board.

[6] Brief accidental contact or even bringing your hand close to the board may result in
discharge and lead to severe injury or death.

Therefore, DO NOT touch the board with your bare hands or bring them too close to the board.

In addition, as mentioned above please exercise extreme caution when using conductive tools such

as tweezers and screwdrivers.

[7] If used under conditions beyond its rated voltage, it may cause defects such as short-circuit or,
depending on the circumstances, explosion or other permanent damages.

[8] Be sure to wear insulated gloves when handling is required during operation.

After Use

[9] The ROHM Evaluation Board contains the circuits which store the high voltage. Since it stores the
charges even after the connected power circuits are cut, please discharge the electricity after
using it, and please deal with it after confirming such electric discharge.

[10] Protect against electric shocks by wearing insulated gloves when handling.

This evaluation board is intended for use only in research and development facilities and
should by handled only by qualified personnel familiar with all safety and operating
procedures.

We recommend carrying out operation in a safe environment that includes the use of high
voltage signage at all entrances, safety interlocks, and protective glasses.

www.rohm.com HVAO1E
© 2025 ROHM Co., Ltd. All rights reserved.
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Overview

This user’s guide describes how to use evaluation board (EVK) to evaluate GaN power devices
for DFN8080.
In order to take advantage of good switching performance and heat dissipation for GaN power
devices, it is necessary to evaluate them under various drive conditions, but these evaluations
are not easy.
The EVK has been released to evaluate the switching performance.

Features

e Compact size 100W PFC + LLC converter
(104 mm x 53mm x 23mm)

*  High power density: 1.18 W/cc = 19.5 W/inch3

* Peak efficiency: 95.0% with Vix=230V

* No-load power consumption: <0.3W

Application

e Telecom
* Industry
o Robot

© 2025 ROHM Co., Ltd. 110 No. 67UG130E Rev.001
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1. EVK appearance and topology

The EVK appearance is shown in Figure 1.

The GaN power devices are connected to the daughter board
shown in the red frame of the Figure 1.

In addition, the GaN power devices are connected with the

cold plate to cool GaN, but a cooling fan is not used.

As shown in Figure 2., the EVK topologies are two blocks (a
diode bridge PFC and an LLC circuit).

To optimize the efficiency, the transformer secondary of the

LLC circuit is a synchronous rectifier.

|Output
Convection 100W
[s2av == 4004

Oesigned by ¥u i Sers

=
cicil

(SR Controller ]

]

Figure 2. Circuit topology

2. EVK specification

The EVK specifications are shown in table 1.
The input AC voltage is covered world-wide value, and the
load regulation of output voltage is stabilized.

For operation up to 150 W, a separate fan for forced air

cooling is required.

Table 1. EVK specifications

Spec. Value

Input voltage 90 - 264 Vac
Output Voltage 24V

Max power 150W (forced air)

100W (convection)
Size 104 mm x 53mm x 23mm
Power Density 1.18 W/cc = 19.5 W/inch3
No-load power consumption <03W

3. Circuit diagram

The motherboard circuit diagram on the EVK is shown in
Figure 3., and the daughterboard circuit diagram is shown in
Figure 4.

Control IC is on the motherboard and gate drive circuit is on
the daughterboard.

The motherboard and daughterboard are connected by
solder. (CB1)

The drain, gate and source of the GaN power devices (Q301,
Q401, Q402) are connected with the motherboard, and gate
drive circuits have speedup capacitor, (C11, C401, C402) gate

protection circuits and gate voltage clamp circuits.

To protect thermal issue, the daughterboard has thermal
protection part (NTC3).

To adjust the gate resistance, please change R11, R13,
R401, R402, R403, R404.
Note: If the gate resistance is made too small, there is

concerns regarding circuit malfunction and control IC loss.

The zener diode ZD, ZD401, ZD402 are connected to clamp
gate voltage.

The Gate clamp voltage Vz can be modified by changing
the zener diode.
If Vz is changed to a larger one, the voltage between gate
and source is applied beyond

the breakdown voltage of 6V.

© 2025 ROHM Co., Ltd.
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Figure 3. Motherboard circuit diagram
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Figure 4. Daughterboard circuit diagram
4. BOM lists
Table 2. and Table 3. show BOM lists for the motherboard and daughterboard.
© 2025 ROHM Co., Ltd. 410 No. 67UG130E Rev.001
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Table 2. EVK motherboard BOM list

Part Description Specification Part No
“SMPS.ROAM CGE150.022 000 22VE6.25A)
SMGS.ROHM CGB150-024-000 24V@6.25A)
DUMMY SEMI,ROHM CGB150-1X
PCB-FR4ROHM#FR-4, @A1,DE-LLSM#R-500 3R CGB150,104.14453.34mm, 1.2T,2L 202, TG2120°C pCet
CONNECTOR,DONG SHUN#A2963WV2-3P-D NYLON_66,94V-0,p7.92mm NATURAL -25~85°C £144544 P1
FUSE-TL-BOX LITTELFUSE#39213150000 T3.15A/250V,8.5*4#8mm, -40~125°C E67006 F1
CAP-X2 NISTRONICS#MPRO310K684C 3000000 0.68uF/310V,18418.547.5mm.p15mm, + 10%,-40~110°C £238685 X1
MOV.TKS#TVRIOSTIKLM 320VAC/410VDC 10mm, 92J,-40~125°C.E314979 MOV1
CHOKE-C AITIOU#YJ02T1435A1210140.@4.0 T1495A121-01.2.8mH,0.6mm,35.5T,2P CLAPBOARD.CLASS B LAl
DIODE-8G,SHINDENGEN#USSKBE0R-7000,D6K 8A/800V,5g200A,-55~150"C 8D1
CHOKE-D.Y)#13261-101v300210.@1.0 DS$127125,169uH,00.6mm,58T,1P,CLASS B E237684 LR2
CAP-MEF NISSEI#MPAQ450K1550A460000 1.5uF/450V,18+15.4*9mm,p15mm, +10%, -0~ 105°C ci
CHOKE-P,YJ#11261-386V500111.@1.1 QE20-19V(8P),L-240uH+10%,CLASS BE237684 PEC1
DIODE-GN,LISION#S53MG,SMC 3A/1000V.,-55~150°C D102
HEATSINK YJ#AL @ALTEYEN ILB150-HS1.50416*2mm =51
SCREW-ISOF BIFU#WH MS+N3X4-D5.270.8 M3#0.544mm-D5.2T0.8 NI,.SW.,130°C FOR CBI&HS1
INS-SC.YJ#SI5117. @A KANG YANG 50.841740.3mm.E153203 FOR HS1
SMGS,ROHM.CB1 CGB150-PFC+LLC MOS,CB1 cB1
PCB-FR4ROHM#FR-4,@A1,0E-LLSM#R-500 3R CGB150-CB1.49.5¢21.6mm.1.2T.2L.202.TG2130°C pCe-CB1
DIODE-FT LISION#195355G,50D-323 100mA/80V.4nS,-55~150°C D.D401D402
RES-SMD.TA-1 TECH#RMOGFTN1000,0603 10002, +1%,75V,1/10W,-55~155"C R11,R401R402
RES-SMD,WALSIN#WR06X6201FTL 0603 6.2K0N, +1%,75V,1/10W,-55~155°C R12.R405,R406
RES-SMD,TZAI_YUAN#SMDO8055R1F,0805 5.102.+1%,150V,1/8W,-55~155°C RI13R403R404
CAP-SMD,HEC#C0603X332K050T,0603 332/50V.0603.X7R, +10%,-55~125°C C11,C401,C402
BJT-PNP LISION#MMBT2907AG-T3R,SOT-23 -600mA/-60V,-55~150°C Q2
DIODE-ZN,NEXPERIA#PZUS.682,S0OD323F 5.6V(5.49~5.73V)/0.31W,-65~150°C ZD.ZD401.2D402
RES-SMD,TA-| TECH#RMOGFTN1803,0603 180K, +1%.75V.1/10W, -55~155°C R16.R407.R408
MOSFET-N,ROHM#GNP2130TEC-Z DFN808OCK 13.5A/650V,130m0.150°C Q301Q401.Q402
CAP-SMD.YAGEO#CC1206KKX7RC88103,1206 103/1KV,1206,X7R, +10%.-55~125°C C405,C406
THERMISTOR-NTC, TKS#TSM1A104F 4101HZ 100K 41%,0603,SMD,-40~150"C NTC3
DIODE-SK HESTIA POWER#H3D0655008,T0-252-2L 1A/650V,-55~175°C D105
THERMISTOR-NTC, TKS#SCK102R55AMSY 250 Imax~54,+20%,010mm,pSmm,E128827 NTC1
CAP-E ELITEE#MJ2WESOMNN1625M 68UF/450V,516*25mm,rc0.98A,10000h, - 40~ 105°C Q
CAP-SMD HEC#C1206X471K102T,1206 471/1KV,1206 X7R, £10%,-55~125°C a.c4cm
RES-SMD,RALEC#LR251222R040F4.2512 40m0, +1%.2W,-55~170°C R110
RES-SMD,YAGEO#RC080SFR-07180KL.0805 180K02, +1%,150V, 1/8W,-55~155°C R12
CAP-SMD, HEC#C0603X222K050T,0603 222/50V,0603,X7R, £10%,-55~125°C C110,C120
RES-SMD.RALEC#RTTOS1000FTP,0805 10002, +1%,150V.1/8W, -55~155°C R120

RES-SMD.TZAI YUAN#SMD12066M8F, 1206
DIODE-FT.LISION#155355G,50D-323

6.8MQ, £1%,200V,1/4W,-55~155°C
100mA/80V.4nS,-55~150°C

R101.R102.R103,R131R132,R133
D101

CAP-SMD,WALSIN#0603N471J500CT.0603 471/50V.0603.NPO, +5%.-55~125°C cios.cn3
CAP-SMD.YAGEO#CC0603JRNPOI3NE81,0603 681/50V.0603 NPO, +5%,-55~125°C cios
RES-SMD.TZAI_YUAN#SMD0603130KF,0603 130K0.+1%,50V,1/10W,-55~155°C R108
IC-LLC+PFC NXP#TEA2016AAT,SO16 19.0V.500KHz, RESONANT-HB,-40~150°C K1
CAP-SMD.YAGEO#CC080SKKX7RIBB474,0805 474/50V,0805 X7R £10%,-55~125°C Ci06.C228
DIODE-SF.SIRECT#ES1006FL. SOD-1235 1A/600V.35n5,-55~150°C D104.0130
CAP-SMD.HEC#C0603X103K050T7.0603 103/50V,0603,X7R. +10%.-55~125°C C107
CAP-SMD.YAGEO#CCO0603KRX7R983472.0603 472/50V,0603.X7R, £10%,-55~125°C Ci08
RES-SMD,YAGEC#RC0603FR-0720KL,0603 20K, +1%,75V, 1/10W,-55~155°C R15
RES-SMD.TZAI_YUAN#SMD12062M4F,1206 2.4M0.+1%,200V,1/4W.,-55~155°C RIZRM4
CAP-SMD.YAGEO#CC1206/KNPCCBN330,1206 32p/1KV,1206,NPO, +5%,-55~125°C Ci09
CAP-ENCC#ELE-SO00ELLATOMFI11 47uF/50V,96.3%11mm,rc0.19A,10000h, -40~105°C 23
RES-SMD.YAGEC#RC0603FR-070RL.0603 00.£1%.75V.1/10W.-55~155°C u
IC-OPTO,EVERLIGHT#EL1018-VG,4PLSOP 130~260CTR.-55~110°C.£214129 eCi
TERMINAL KANG YANG#PCB-26,TIN PLATED BRASS 15AM3+0.5P,7.94132+0.8 Vol,GND1
SCREW-ISOP BIFU#PH MS+FS+N 2X8-D6 M340.548mm-D6,NLSW+FW,130°C FOR Vo1,GND1
CAP-Y1.TDK#CD70-82GA221KYAKA/#CD70-B2GA221KYPKA 220pF/400V. +10%,p10mm,-40~125°C £37861 CY1.CY2CY5CY6
CAP-Y1,TDK#CD70ZU2GA102MYPKA 1000pF/400V, +20%,010mm,-40~125°C £37861 Cy3Cys
CAP-PEF KEMET#R76QI2180D0Q40) 0.018uF/1KV,184115mm,p15mm, £ 5%, -55~105°C cu
RES-SMD.TZAI_YUAN#SMDO80518KF.0805 18KQ), 1%, 150V, 1/8W.-55~155°C R104
RES-SMD.TZAI YUAN#SMDQ805200KF,0805 200K, £1%,150V.1/8W.,-55~155°C R105
RES-SMD,TZAI_YUAN#SMDO60315RF,0603 1502 £1%.50V, V10W,-55~155°C R16
CAP-SMD.YAGEO#CCO0603JRNPOIBNES1,0603 681/50V.0603.NPO, +5%.-55~125°C Cio3
RES-SMD.TZAI YUAN#SMDO805510RF.0805 51002 +1%,150V,1/8W,-55~155°C R117
XFMR-LLC YJ#11261-385V500211,.@1.1 QE23C-19V(10P),L~-820uH + 10%,LK~110uH+10%,CLASS B,E237684 (150W-24V) T1
MOSFET-N,FETek#FKBAB048 PRPAKSX6 60A/80V.6.5m(),-55~150°C Q201.Q202
RES-SMD.YAGEC#RC0805FR-072RL,0805 20,41%,150V.1/8W.-55~155°C R201.R202
CAP-FE,UNICON#UPLIV221M0812 220uF/35V,©8412mm,rc2.95A,2000h,-55~125°C C201.C202
CHOKE-C AITIOU#YJ01T1495C0144,@4.4 T1495C-01.10uH ©0.8mm.5.5T.2P.CLASS B LF3

IC-SY.MPS#MP6922DSE-LF-Z,SOIC8

DIODE-ZN LISION#8ZT52-83V6G,50D-123
DIODE-ZN LISION#BZT52-812G,SCD-123
CAP-SMD.YAGEO#CCO80SKKX7R9BB474,0805
CAP-SMD.YAGEO#CC0805JRNPCIBN102,0805
CAP-SMD HEC#C0603X103K050T7.0603
RES-SMD.YAGEC#RC0805FR-0791KL.0805
RES-SMD,WALSIN#WRO8X9101FTL.0805
RES-SMD,RALEC#RTT031601FTP.0603
RES-SMD,YAGEC#RCO0603FR-0710KL.0603
RES-SMD,TZAI_YUAN#SMDO8055K1F.0805
RES-SMD,YAGEC#RC0805FR-072KL.0805
CAP-SMD.YAGEO#CC0602JRNPCIBN470,0602
IC-REG,LISION#H431CG-T3R SOT-23

8~24V,-40~125°C
3.6V(3.53~3.67V)/0.5W.-55~150°C
12V(11.76~12.24V)/0.5W.-55~150°C
474/50V.0805,X7R, +10%,-55~125°C
102/50V.0805,NPO, +5%,-55~125°C
103/50V.0603,X7R, +10%,-55~125°C
91K, £1%,150V,1/8W,-55~155°C
9.1KQ.£1%,150V.1/8W.-55~155°C
1.6KQ. £1%.75V.1/10W.-55~155°C
10K, +1%.75V.1/10W,-55~155°C
5.1KQ.£1%,150V.1/8W.-55~155°C
2K, +1%,150V,1/8W.-55~155°C
47p/50V.0603.NPO, +5%,-55~125°C
2.495V,40.5%,-40~125°C

DIODE-FT.LISION#155355G,SOD-323 100mA/80V.4nS,-55~150°C D201.0202
CAP-SMD HEC#C0603X104K050T.0603 104/50V,0603 X7R, +10%,-55~125°C c08.C213
IC-OP.LISION#PS321G-T5L.SOT-23-5L 30V.-40~105°C €220
RES-SMD,YAGEC#RC0603FR-0720KL.0603 20K, £1%,75V,1/10W.-55~155°C R210.R211.R212,R213
RES-SMD.RALEC#RTT038202FTP,0603 82K, +1%.75V,1/10W.-55~155°C R209.R217
THERMISTOR-NTC, TKS#TSM1A104F4101HZ 100K02.+1%,0602,SMD.-40~150°C NTC2
CAP-Y1,TDK#CD30ZU2GA222MYAKA/#CDI0ZU2GA222MYPKA 2200pF/400V, +20%,p10mm, -40~125°C E37861 (ag)

CAP-SMD HEC#C1206X472K102T,1206 472/1KV,1206,X7R, +10%,-55~125°C n
RES-SMD,YAGEC#RC1206FR-0710ML.1206 10MQ, +1%.200V.1/4W.-55~155°C Q2
CORE-B.CORETECH#KSA RH ©3.541.53mm, 130°C FOR C1#2

CORE-B.CORETECH#KSA RH
LABELROHM.@A

©3.541.743mm
CGB150-024-000 24V@6.25A)

FOR CY1,CY2,CYS.CY6,.CY8*2NTC1*2
FORT1

© 2025 ROHM Co., Ltd.
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Table 3. EVK daughterboard BOM list

< 49.50
a RO I00PTY EETR WAISI 0603
R12 WRO6X6041F T WAISIN 0603
R13 BT [vAGED 03] L]
R1¢ WROGX1002FTL WAISIN 0603 O
RIS WROGX1003FTL [WATSIN 0603 oo
R16 WAISIN 0603 -
Ra01 |waisiN 0603 o \0
R402 WAISIN 2 — ‘_:
& v
R = 505 N
R405 [WASIN 0603
RA0G [WROGXGOAIFTL WAISIN 0603
R207 | WROGXI003FTL [WAISIN 0503 |_| |_| |_
RE08 [WROBXI003FTL WAISIN 0603
1 [06038332K500 [WAISIN 0603
C401 0% 2K500 300pF CAP MC S! 50V K XTR WAISIN 0603
Gz (CAP MC SMD 50V KXTR [WASIN 0603
caos CAP 1C SMD 630V K XTR SAMSUNG 1206
cao6 CAP C SMD 630V K XTR [sAmsuNG 1206
b DIO SBD 300mA 100V SOD-323-2P SMD__ | DIODES 2923 (a) Top side view
D401 DIO SBD 300mA 100V SO SMD 9%
D40z - D10 SBD 300mA 100V SO VD 4
i) 5 (S0D323F) DIO ZEN 0.55W 5.6V SOD. I 43. 50
0201 0D323F)
[z0a02 (S0D323F)
2R ‘ ]
o201 o
02 [ Nen)
NTC3 = \0
CGB150-CB1 9 -
PCBM-00030-01 REV.A1 ™~
AD. 240319
PGND! ﬁrE vo H |p|3_NT Iﬁ |£| ﬁ ﬁ
5. EVKPCB (b) Bottom side view
Figure 5. shows PCB of motherboard and Figure 6. Shows Figure 6. EVK PCB (daughterboard)
PCB of daughterboard.
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6. Operation method of EVK

Section 6 describes operation method of EVK to use safety.

6-1.

How to connect of EVK

Connect AC input wire and DC output wire.

Please refer to Figure 7, connect the four wires with input AC

on the left and output DC on the right.

On the AC input side, the upper terminal is “L” (ungrounded

side) and the lower terminal is “N” (grounded side).

Also on the DC output side, the upper terminal is “Positive
(OUT side)” and the lower terminal is “Negative (GND side)".

DC output:

E?- AC input:
Electric load«
(b) Bottom side view Figure 7. Wiring diagram of EVK
Figure 5. EVK PCB (motherboard)
© 2025 ROHM Co., Ltd. 6/10 No. 67UG130E Rev.001
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6-2. ON sequence and OFF sequence

ON sequence and OFF sequence are shown in Figure 8.
To prevent over current in case of short circuit, electric load
should be no-load state before turning on the AC input.

No need for another power supply to start up.

After applying the AC voltage of 90 V or higher, confirm that
the DC voltage is 24 V.
If the output voltage is swinging from 0V to 24V, the EVK is not

operating correctly.

Since poor connection of GaN power devices, poor
connection of wiring, or failure of control IC are suspected,

please check the EVK.

In OFF sequence, the electronic load is turned off first, and
then the AC input is turned off, then a voltage of 380 V is stored
in the output electrolytic capacitor C3 of the PFC circuit, thus
touching the EVK may cause an electric shock.

Make sure to discharge the C3 with a discharging jig before

touching the EVK.

ON Sequence OFF Sequence
Turnon Turn off
AC voltage electric load
Turn off
AC voltage
Turnon Discharge the C3
electric load of capacitor for
PFC

Figure 8. ON sequence and OFF sequence

7. EVK characteristic

7-1. Load regulation
After confirming the wiring and sequence, start measuring
the characteristic.

Figure 9. Is shown the road regulation for the EVK.

In output current from OA to 4.17A (Output power from OW to
100W), delta-Vour=0.2V was confirmed.

delta- Vouris output voltage variation.

Load regulation

24.5
—e—115Vac
=
) 230Vac
o0
=
3
o
=]
(e}

23.5

0 1 2 3 4 5
Output current [A]

Figure 9. Load reguration

7-2. Startup waveforms

The startup waveforms for an input AC voltage of 115V are
shown in Figure 10. (a), (b).

At no-electric load, t=1.6ms for the output voltage after the
applying of the input voltage.

tr is the time for the output voltage to rise from 0% to 100%.

20ms/div NS ERLISSS SN

Ch1 : Vour (5V/div)

(a)Startup waveform (b) Startup waveform

Figure 10. Startup waveforms (Vin=115Vac, lout=0A)

7-3. Shutdown waveforms
The shutdown time tris defined by the following equation.

Ic = lout = Cout *dVour/tr (1)

tr = Cout * dVout/ lout (2)

© 2025 ROHM Co., Ltd.
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where [c is the capacitor current; Couris the output capacitor
C201 and C202; lout is the output current; dVour is the output
voltage
variation; tris the time for the output voltage to fall from 100%
to 0%.

Calculated with lout=0.1A,
tr=440*10%*24/0.1=106ms

The measurement t=110ms with lout=0.1A. (Figure 11.)

Ch1 : Vour (5V/div)

Figure 11. Shutdown waveform (Vin=115Vac, lout=0.1A)

7-4. Efficiency

The maximum efficiency of EVK is 95%, as shown in Figure
12.
The average efficiencies are 92.6% for Vin= 115V and 93.4%
for Vin= 230V, both of them satisfying the requirement of 88%
of standard.
Also, the no-load power is less than 0.3W, satisfying the

requirement of 0.5W of standard.
Efficiency

Efficiency [2

—-115Vac

—230Vac

0 30 60 20 120 150
Output Power [W]

Figure 12. Efficiency of EVK

7-5. Switching waveforms

Figure 14. and Figure 15 show the switching waveforms for
the PFC circuit.
Figure 14. are waveforms of no-load power, there are
operating as burst mode
This EVK is decreased the switching loss (turn on loss) since
control IC has bottom switching function.
The slew rate dVps/dt in VDS at no load is dVps/dt=4V/ns,

indicating fast switching at no load.

& (_:SV/C“V)

@em\ v

50ns/div 50ns/div

(b) Turn on wave form (¢) Turn-off waveform
Figure 14. Switching waveforms for the PFC circuit

(Vin=115Vac, lout=0A)
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Figure 15. shows switching waveforms of the PFC circuit for
100W power.
Burst mode has been shifted to continuous switching, but
bottom switching is still used to reduce switching loss.
The slew rate dVps/dt in Vbs at 100W load is dVbs/dt=47V/ns.

5ms/div Chl : Vps (100V/div)

100ns/div’

(b) Low side turn-on (c) Low side turn-off
Figure 16. Switching waveforms for the LLC circuit
(Vin=115V, lout=0A)

50ns/div 50ns/div

Switching waveforms that lout=4.17A are shown in Figure
17.

(b) Turn on waveform (c) Turn-off waveform
Figure 15. Switching waveforms for the PFC circuit
(ViN=115V, lout=4.17A)

The following waveforms are regarding the LLC circuit.

Figure 16. are no-load waveforms of the LLC circuit.

The LLC circuit also operates in burst mode, just like the

PFC circuit. (a) Switching waveform for the LLC circuit

The slew rate dVps/dt that no-load of the LLC circuit is
0.9V/ns, this value is smaller than the PFC circuit.
However, the deadtime is 500ns, and fall

time tr LLc of Vs is 360ns.

(b) Low side turn-on (c) Low side turn-off

Figure 17. Switching waveforms for the LLC circuit
Thus, the GaN power devices operates (VIN=115V, lout=4.17A)
ZVS (Zero Volt Switching) in turn-on
operation since the GaN power devices

have high speed switching.
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7-6. Thermal evaluation result
The thermal evaluation for the GaN power devices are shown

in Figure 18. and figure 19.

The temperature that a GaN power device for the PFC circuit
is 75degC.
And the temperature of the LLC circuit is 70degC.

—
High side
GaN

7-7. Thermal evaluation resulit
The conduction emission (CE) and the radiation emission
(RE) are shown in Figure 20. and Figure 21., CE and RE are

both satisfying the noise standards.

Dauv Test Standard: EN 55022 Class B
00 PK Trace [~/
E QP Limit [~
AVLimt |~
—Ja_s] ]
L —— i
E -H“ﬂf"\“ -
A i .w
¥ ¥ La
1
Ny x: 0P \m.el
0.15 1.00 30.00
iRz [

Figure 20. Conduction emission

Level (dBuV)

EN55022-CISPR 22-CN513438-VCCI CLASSA

160 130
(MHz)

Figure 21. Radiation emission
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Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.
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