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Seven steps to calculate an R-C snubber

Measure the circuit's oscillation frequency (f). See Figure 1
Step 1

(top).

Add a capacitor (C4) in parallel with the rectifieror FET and

measure the shifted oscillation frequency (f;). Selecta C;4

value that is several times larger than the rectifier's stated
Step 2 typical capacitance at full-reverse voltage in the data sheet.

In this example, the rectifier's reverse capacitance is 22pF,

so | chose a 100pF value for C4. A frequency shift of at least

50% is reasonable. See Figure 1 (bottom).
Step 3 Calculate the frequency shift ratio: m = fo

1
) " " - . _ G
Step 4 Calculate the circuit's parasitic capacitance: C, = D)
2_
Step 5 Calculate the circuit's parasitic inductance: L = (m?-1) :
(2mfy)2Cy
Step 6 Calculate the starting snubber capacitor value: C,,,;, = 3 = C,.
Step 7 Calculate the starting snubber-resistor value:R_,,,;, = Ci
0

https://e2e.ti.com/blogs_/b/powerhouse/posts/calculate-an-r-c-snubber-in-seven-steps
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3 Power Stage Designer™ Tool - Version 4.0 - Boost - X
File Topology Loop Calculator Tools Help
Design Values
L1 D1
Minimum Input Voltage: 3.3 v
+ YA +
Maximum Input Voitage: 12| v N
Output Voltage: 48| v
Output Current: 0.5 A
—
Switching Frequency: 200 kHz —_— Ci 4 Q1 —— Co
Diode Voltage Drop: 0.7 v —
Inductor Current Ripple: S0/ %
Recommended Value Calculated Values at Input Voltage: 350V Load Current: 0.50 A
Inductance: 4457 pH Period: 5.00 ps Input Power: 2435 W Input Current: 6.96 A
Duty Cycle: 92.81 % Output Power: 2400 W Current Ripple: 0.74 A
10.61 %
ERoosspalus On-Time: 4.64 ps Diode Losses: 0.35 W
Inductance: 22| pH
. Off-Time: 0.36 ps
Zero-Time: 0.00 ps \ Check TIDesigns™ Reference Design Libra
Start WEBENCH® Design
RHPZ: 3.59 kHz

#3 TEXAS INSTRUMENTS
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L1 D1
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+ YA +
Maximum Input Voltage: 12| v H
Output Voltage: 48/ v
Output Current: 0.5 A
—
Switching Frequency: 200] kHz = Ci JI_._ Q1 — Co
Diode Voitage Drop: 0.7 v =
Inductor Current Ripple: %
Recommended Value Calculated Values at Input Voltage: 12.00 vV Load Current: 0.15 A
Inductance: 44 57 pH Period: 5.00 ps Input Power: T48 W Input Current: 062 A
Duty Cycle: 58.67 % OQutput Power: T3 TW Current Ripple: 1.60 A
256.871
EECCESRUEIUE On-Time: 293 ps Diode Losses: 011w
Inductance: 22| pH
- Off-Time: 0.96 ps
Zero-Time: 1.11 ps Check Th =signs™ Reference Design Libral
Start WEBENCH® Design
RHPZ: 386.34 kHz
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Diagram Gate charge waveforms
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Czym rozni sie tadowarka wykorzystujaca azotek galu od
tradycyjnej tadowarki z krzemu?

t adowarki z tranzystorami wykonanymi z azotku galu znacznie roznia sie od akcesoriow
wykorzystujacych krzem. Nowy materiat moze przewodzic¢ wyzsze napiecie i dzieki niemu
mniej energii tracone jest na ciepto. Oparte o GaN tadowarki sa bardziej
energooszczedne. Moga dostarczyc wiecej energii | tadowac rézne urzadzenia mobilne -
zarowno smartfony, jak i laptopy.

https://geex.x-kom.pl/wiadomosci/co-to-jest-ladowarka-gan/
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Static Characteristics (T, = 25°C unless otherwise stated)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

BVpss Drain-to-5ource Voltage Vs =0V, I =02 mA 100 v
Ipss Drain-Source Leakage Vos =80V, V=0V, T;=25°C 0.02 0.15 mA
Ves=5V, T)=25C 0.01 18 mA

Gate-to-Source Forward Leakage

lgss Vs =5V, T)=125°C 0.2 4 mA
Gate-to-Source Reverse Leakage® Ves =4V, T,=25°C 0.01 0.18 mA

Vs Gate Threshold Vaoltage Vos =Ves, Ip=3 mA 0.8 1.4 2.5 v
Rosgom Drain-Source On Resistance Ves=5V,Ip=11A 10 135 mi

Vs Source-Drain Forward Voltage® lg=05AVgg=0V 2.0 Vv

# Defined by design. Not subject to production test.

Table 4 Static characteristics

Values
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. |Max.
Drain-source breakdown voltage VieriDss 100 |- - v Ves=0V, Ib=1 mA
Gate threshold voltage Vasitn) 1.1 1.7 2.3 v Vbs=Ves, [b=36 pA
. - 0.1 1 Vns=1ﬂ'0 V, Vﬁs=ﬂ ‘u", Tj=25 °C
Zero gate voltage drain current foss - 10 100 |PA |Vos=100 V. Vas=0 V, T=125 °C
Gate-source leakage current lass - 10 100 nA | Ves=20V, Vpe=0V
Drain-source on-state resistance Rosion) i ?C? 3 51"255 mQ EEE:JUS\{;’ I?;Z%i
Gate resistance' Ra - 1.2 1.8 Q -
Transconductance gss 22 44 - S |Vos|=2|Ib|Rostanmax, =20 A
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Dynamic [haracl:eﬁstiu*[T, = 25°% unless otherwise stated)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Ciss Input Capacitance 411 584
Chss Reverse Transfer Capacitance Vps =50V, Vgs =0V 3.2
Coss Output Capacitance 195 2093 pF
Cossieny Effectiue Output Capac?tance, Energy Related (Note 2) Vs — 010 50V, Ves — OV 227
Coss | Effective Output Capacitance, Time Related (Note 3) 274

Table 5 Dynamic characteristics

Values
Parameter Symbol Unit [Note / Test Condition
Min. (Typ. |Max.

Input capacitance Ciss - 1600 |2100 |pF  |Ves=0V, Vos=50V, f=1 MHz
Output capacitance” Coss - 250 |320 |pF |Ves=0V, Vbs=50V, f=1 MHz
Reverse transfer capacitance” Crss - 12 21 pF  |Ves=0V, Vbs=50V, =1 MHz
Turn-on delay time sjon) - 47 |- ns .gzuzi%\é Ves=10 V, Ib=20 A,

ise ti Voo=50 V, Ves=10 V, Ip=20 A,
Rise time tr - 3.5 . NS |Ree=3 0
Turn-off delay time ot - 15 . NS EDGD-;?%‘;’} Ves=10V, b=20 A,

B

Fall time t R 5 R ns Voo=50 V, Ves=10 V, =20 A,

Ri G,ext=3 Q

HDM 2024 RK Q



Qg Total Gate Charge Vps =50V, Vgs=5V, Ip=11A 35 45
Ogs Gate to Source Charge 1.5
Qco Gate to Drain Charge Vos =50V, lp=11A 0.5 nC
Qgryy | Gate Charge at Threshold 1.0
Qoss | Output Charge Vs =0V, Vps =50V 13 20
Opr Source-Drain Recovery Charge W]
Table 6 Gate charge characteristics?
Parameter Symbol Values Unit |[Note / Test Condition
Min. |[Typ. |Max.
Gate to source charge Qys - 46 - nC |Voo=50V, Ib=20 A, Vos=0to 4.5V
Gate charge at threshold Qg - 26 - nC |Voo=50V, =20 A, Vas=0to 4.5V
Gate to drain charge” Qo - 4.1 6.1 nC |Voo=50V, h=20 A, Vas=0to 4.5V
Switching charge Qsw - 6.1 - nC |Vop=50V, Ib=20 A, Ves=0to 4.5V
Gate charge total" Qq - 12 146 |nC |Vop=50V, Ib=20 A, Vas=0t0 4.5V
Gate plateau voltage Vilateau - 3.0 - Vv Voo=50V, Ib=20 A, Ves=0t0 4.5V
Gate charge total, sync. FET Qgisync) - 19 - nC |Vpe=0.1V, Vee=01t0 10V
Output charge'! Qose - 30 40 nC | Vos=50V, Ves=0V
Reverse recovery charge Qn - 26 52 nC |Vr=50V, =20 A, dir/dt=100 A/us

HDM 2024 RK Q
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LTC3807
APPLICATIONS INFORMATION
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Figure 10. Recommended Printed Circuit Layout Diagram

LTC3807 datasheet ©ADI
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Minimize the lengths of the high-speed signals that run parallel to the DP and DM pair.
Keep the DP and DM traces as short as possible.

Route the DP and DM signals with a minimum amount of corners. Use 45-degree turns 119
instead of 90-degree turns.

Avoid layer changes (vias) on the DP and DM signals. Do not create stubs or branches.

Provide the ground return vias within a 50-mil distance from the signal layer-transition vias
when transitioning between different reference ground planes.

When the USB signals are not used, it i1s recommended that not to connect
USB OTG1 CHD B, USB OTGI DN, USB OTGI1 DP,USB OTGI VBUS,
USB OTG2 DN, USB OTG2 DP,USB OTG2 VBUS pads.

CUITENTS requirea py me wvivsrci gdie arivers.

HDM 2024 RK 9






>t b




Zasilanie ~100A
DDR5
| PCle 5.0
: USB 20 Gbps
https://rog. . /pl/motherboards/rog-
mazismusr;)r%):-sr:sa;imsl-)z7gjociapzrx-(:1rcosrer7 ; 30-5 X 2404 cm HDM 2024 RK Q



VRM Bulk cap Plane capacitance On-package cap

B Ceramic decoupling caps Package balls On-die capacitance
SMPS u
Die
l L] — "
- DC- kHz 10-50 MHz >100 MHz
Hz-10 MHz 10-100 MHz GHz
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VeeinT Operating range from the data sheet = 3%;
Assumed DC tolerance = 1%;

Therefore, allowable AC ripple = 3% - 1% = 2%.

The target impedance is calculated using the 2% AC ripple along with the current estimates
from XPE for the above resource utilization to arrive at the capacitor recommendations. The
equation for target impedance is:

o o
VoltageRailValue x % Eﬂ:jpﬂple
Vi = E tion 1-1
target SteplLoadCurrent guation

Veoint Veeaux and Vecpram capacitors are listed as the quantity per device, while Ve
capacitors are listed as the quantity per I/O bank. Device performance at full utilization is
equivalent across all devices when using these recommended networks.

https://docs.xilinx.com/v/u/en-US/ug583-ultrascale-pcb-design
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Frequency Characteristic -
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