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1 / : W\|_-!§H v -- b gy = Mpg gt T : -.m = QFF- O e
1 1 e AN 3 | ' om0 : :
1 1 T ) T _) Vivew) 54 il sea
: vGSP LSS ! i \ I AT weus) o 3
I 2n F™ 150 a9n
: | sw.oon : ID DS ::mucm'ah'.: s -
TN ISW=30 ; Switching Curre
[~ N LA 1 g L, paramRGON =10; Tum-on Gate Resistor s 3sa
: () T8 I LS Wu\a e ve <{L11  _param RGOFF = 2; Tum-off Gate Resistor -
S 1 ST DRV+ M = L= 284
1 | {VDRV_F} | {L_élfﬁl / ,—o. . T -~ ] {L_Ds} 300V -
[ ] V7 1 s R2 et T 425 .param VDRV _P = 6; Tum-on gate voltage 250Vl 21A
1 N 1 ST DRY- ASN— | . .param VDRV_N = 3; Tum-off gate voltage ™
1 k ~ ,J pwm_LSS sw GoL I {L_GATE} {RgofT} e -param DT = 100n; dead time 200Ve] -
1 Nt " P i | = -param T_ON = 2U; an:l-on period . . TA
1 v 79 i {LS_EX}) _param L_DPT = VBUS * (T_ON-2*DT) / ISW ; calculated L for switching current 150v -
i . \ .param T_P = 2.5U; total period o
PULSE(-1 1{DT} In In {T_ONZTAR (TP} 2) | DUT _param L_GATE =3N; gate inductancs 1o -
1 - + | 1 - .param LS_EX= 10p; external source inductance -
: 1 [ .param L_DS =2N; power loop inductance 50V
} 148
T S -

HS/LS Gate driver circuit
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Continuous Converter Simulation
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— o @ V=400V, Ry 0,=250, T7125°C
Eon @ Vas=400V, Ry 0n=26Q, T=75°C
Eon @ Va=400V, Ry =250, T=25°C

— E,r @ Vas=400V, Ry ,+=10Q, T=125°C
120l == Ear @ Vas=400V, Ry =100, T=75°C

1580 H

Eon/Eoff E/\] ﬁ5£ o

Eor @ V=400V, Ry =100, T=25°C Ry ° ﬂLXYZEZ:IaT\], Vd31 iﬂj Rgﬁl\]'
. /’V_ TN EE/E o B,

Switching energy (uJ)

BEFERER T AT

Yot
i
—

25°
75°
125°
900°
1000°

—
(14
o
a
2
Q.

< =
gild

FIPLECSEHEME,,

£.{v,I,T,E,Rgon,Rgoff vgsoff,g) = |(Rgen-10)*(v*i)/2*(1.68e-9+2.26-9°(1/24.4)/(1.3+/24.4))/(6-1.3-/24.4)+E)"g

« GaN SystemsH % 7 —Flll&

==
H

G@ Systemsr

Legend:
— 250
—_— 759
- 150°
— 900°
— 1000°

Voo [V]

30 25 20 -15 -10 -S40
in [A]

50 40 10 15 20 25 30 20 50

X FE IR

Va1, T, v,Rgon, Rgoff,vgsoff,g) = w-(i<0)=(1-g}*(1.3-vgsoff)

MER(FE =)

Manufacturer: Fart number: Ryca F\Tamient GaN HEMT device
[Gall Systemd [osspsoe  Te§ N emalmose
|
Turm-onloss  Turn-offloss  Conduction loss ~ Therm. impedance  Variables  Custom tables i #4 Cubase
ResS Cey | #3 Attachment
|
| |
{Rez #2 Si substrate
- HH
L 2 3 4 }R*" 1 | #1 GaN layer |/
R 0011 K/W 0B1KW  0BTKW 0.021 KW 0 oL A T Hote to monitor Tj
Tj v
C 4.25e-05 J/K 0.00296 J/K 0.000665 J/K 0.00101 YK
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Buck#Fh A 51IKEEIE PLECS s5{Hi=EY .
i@:(ynon loss — -

2-

? S\ritching loss

o 4
T GaN Pcond green, GaN Psw red
i}
v
6-
Scope GaN Condudtion Losses
— 6.10 | GaNSwitching Lesses 4-
devie — max [~ ] c nction
arrenis ™ 2-
- - 763.73
Probe ;
Probe - 2950 0-
swittchi _.l'rﬂ &
N >

P i B " Jynction temperature
&==5imulated T] Qﬁfﬁﬂqtt :
60 —— Neasured TJ - Y -

--#-=Simulated loss pae

| | | | | | 1 | | 1 | |
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g || TTATTOTMEREIGSE | pemgene | N S e e e e e e O
Output res3 Periodi Averagel = 20 — »~ . B ‘\\
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! : i |
8 30 : E 7 mPsw :
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= 20 i 8 5 i
F.,=200 kHz, = _ o P 2 s :
. JRHER LS 1 E i
2 !
VO:193 V 0 i 1 i
o 0 200 400 600 800 1000 ! i
j— \ 0
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Ga Systems

Bridgeless Totem Pole Circuit Simulation Tool

Choose various source and load parameters, number of devices to parallel, heat sink parameters etc. Live simulated operating and switching
waveforms are generated as well as data tables showing calculations for loss and junction temperature allowing you to compare the effect of
parameter variations or the operation of different parts directly. You may also download the PLECS device model files for GaM Systems' transistors.

GaN Systemsti i (EE FPLECS#HE M AELHET R

Circuit Circuilt/General
Qo #

Source Voltage (Greend, Load Voltage (Red) (V)

Welcome to the GaN Systems Circuit e e
SImUlatlon TOOlS |_ Heatsink "
3 D—l'-' H u-![)—l-l 54 T 200
The Circuit Simulation Toal allows you to compare application conditions by implementing =) Tamb
specific operating values. Choose various source and load parameters, number of devices to _ - _ - _ 00 ot Conrent (G oo Eurrent o
parallel, heat sink parameters etc. Live simulated operating and switching waveforms are circue >+ | swicn >} "Elnemp = £ ! Ll

generated as well as data tables showing calculations for loss and junction temperature
allowing you to compare the effect of parameter variations or the operation of different parts
directly.

10
o>

0 GSBES502B 650 V, 7.5A 200 mQ
You may also download the PLECS device model files for GaN Systems' transistors. O GS6E5048 650V, 15A, 100 mQ L
O GSBES06T 650V, 22 5A, 67 mD
GSEE508B/T/P 650 V, 30 A, 50 mQ o a2 as 06 s 10 1z 14 “ie2
ime (5) w
> BRIDGELESS TOTEM-POLE PRC oo R e
> SINGLE-PHASE, 2-LEVEL INVERTER L GS-065-008-1 850 V. 8 A, 225 mf) GaNDevice MOSFET Input Ouiput  Power | Switching poi.
0 GS-065-011-1 650 V 11 A 150 mO Rdson ¥ \oltage Voltage Rafing  Frequency
> SINGLE-PHASE, 3-LEVEL HALF-BRIDGE INVERTER o GS66508B/T/P 155m0 230V 400V 488W 50 kHz 99.48 %
O GSE1004B 100 V,45A, 15 mD) GS66508B/T/P 128 m0 230V 400V 991W 50kHz 9935%
> SINGLE-PHASE T-TYPE 3-LEVEL INVERTER O] GSE1008BT 100 V. 90 A 7m0 GSE6508B/T/P 105 m0 230V 400V 1492 kW 50 kHz 99.09%
N ooiiieri TRV SEA, GS66508B/T/P 86m0 230V 400V 1992 kW 50 kHz 98.70 %
> ISOLATED HALF-BRIDGE LLC CONVERTER | tage Vac- 230 Vi
nput voltage Vac: ms _ﬂm“.“a.,:,.,,en,“,ﬂ,,|
> ISOLATED PHASE-SHIFT FULL BRIDGE CONVERTER B} Input frequency. - Bevice Sutching  Conducton | CoBRed _Juncton
> THREE-PHASE TRACTION INVERTER 100V #0 650V GaNzg{4a9 Lomd vofage Ve o v SRR I EW— 0mwW asw g2
: GS66508B/T/P 162 W 122 W 6.46 W 40°C
> DUAL ACTIVE BRIDGE PLECS #&#l _ 5 GS66508BTP  191W  289W  1356W 53°C
Inductance: m GS66508B/T/P 233W 581W  2589W 76°C
Switching frequency: 50 kHz
Rated power: 2000 VA

Load sweep selection:

Sweep power rating P

Scaling factor for power rating:

PiE GaN Systemszz {1524 |} 8F03aF MR T U7E K 1 Z] i

https://gansystems.com/design-center/circuit-simulation-tools/
External tum-on gats resistance ™ 10 0
External tum-off gate resistance : 20
Turn-off gate-source voltage: 2V
Deadtime: 100 ns

Number of paralleled GaN transistors: 1


https://gansystems.com/design-center/circuit-simulation-tools/
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GS66502B  GS66504B GS66506T
7.5A, 200 mQ 15 A, 100 mQ) 225A, 67 mQ)
6.6x5.0mm 6.6x5.0mm 5.6x4.5mm
C— can'l 30WPD QR 65WPDQR& 100W PFC QR 250W PFC/LLC
ml - N F Charger ACF Chargers  AC/DC Charger AC/DC Adapter
GS66508T 65665088 GS66516T GS66516B
30A,50 mQ 30A,50mQ 60 A, 25 mQ) 60 A, 25 mQ) =
7.0x4.5mm 8.4x7.0mm 9.0x7.6 mm 11.0x 9.0 mm W
GS-065-060-5-T-A GS-065-060-5-B-A GS-065-150-1-D2 . : — : |
60 A, 25 mQ 60 A, 25 mQ 150 A, 10 mQ) 50W Wireless 100W Wireless 300W Wireless 1kW Wireless
9.0x7.6 mm 11.0x9.0mm 12.7x5.6 mm Power Amplifier  Power Amplifier Power Amplifier Power Amplifier

- -
. 5.0x6.0mm . 8.0x8.0mm

GS-065-004-1-L 4 A, 450 mQ GS-065-011-2-L 11 A, 150 mQ
GS-065-008-1-L 8 A, 225 mQ GS-065-030-2-L 30 A, 50 mQ
GS-065-011-1-L 11 A, 150 mQ

100 V

—h o 3KW Bridgeless 3KW LLC 6kW Full Bridge, ~ 14kW IMS

65610048 G561008P G561008T Totem Pole PFC Resonant Converter Dual Half Bridge Half Bridge
38A,16m0  90A, 7mQ 90 A, 7 mQ

4.6 x 4.4 mm 7.6x4.6 mm Z0x4.0mm
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