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IR1167 driving stage: minimum required gate resistor vs. gate loop inductance for circuit
damping using some popular IR HexFET (0.7Q IR1167 driver impedance and 1.2Q FET
internal gate resistance included)

——|RF7853 Ciss = 1.64nF -

7 T7|—8—IRF6644 Ciss = 2.21nF
== |RFB4610 Ciss = 3.55nF
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—>=|RFB4110 Ciss = 9.62nF /
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Critical gate resistance for loop damping [ Q]
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\

0 | . . .
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Total gate loop inductance [nH]
21 MOSFET
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Eg X Csync x Vghigh
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Pdr X SWmax X Eg
PR Rg Rg Rsource Rg Rg Rsi nk x I:’dr
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PR I:)dr x Rg Rg Rsource Rg Rg Rsi nk
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IR1167 driving stage: percentage of the required driving power Py, dissipated in
the gate resistor as a function of the gate resistor value
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23 IR 100V  MOSFET
Q 85 IR1167A Ve

IR1167AS maximum V¢ vs. synchronous rectifier switching frequency
Tic_3=125°C, Tic_amp=85°C external Rg=1Q, HexFET 1Q gate resistance included

[ =8=1RF6644 Csynch = 2.4nF \ \ \
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Maximum allowable V¢ voltage [V]

11 =y
50 100 150 200 250 300 350 400 450 500

Maximum synchronous HexFET switching frequency [kHz]

23 IR MOSFET IR1167AS AT;=40
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24 100nF

Decoupling capacitor value vs minimum switching frequency (4 Rqc values) for -
10dB attenuation (two octaves on frequency domain)

2.0E-06 %

1.8E-06
1.6E-06 =¢-Rcc =100hm |
\ == Rcc = 33o0hm
1.4E-06 =#—Rcc =660hm | —
\ =8-Rcc = 1000hm

1.2E-06

1.0E-06 {
4

8.0E-07

6.0E-07

Decoupling capacitor value [C]

4.0E-07
2.0E-07
0 - 0
0.0E+00 . . . . .
10 60 110 160 210 260
Converter minimum operating frequency [kHz]
24
10dB
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lce
Cmin
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e. MOT
MOT

Ruor  2.5x 10'%  yor
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f. CCM
CCM SmartRectifier
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Vh1
dlSEC dt turnoff
Rpson oot T gateoff
Nsec
dlpri  dt  tumon ——— % dlsec Ot umort
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MOSFET
IR1167AS 10.7V
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°
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|CC fSWmaxx Ce.ync>< Vghigh IQCC 7% 10_9)‘ fSWmax 32.8 mA
C.
15mm 0.6 Ly 15nH
Rgioop Ly Cis Y2 250
MOSFET 1.3Q IR1167S
0.7Q 2Q
Rg
R, 05Q

Pdr X fS\/\/max X Eg 306 mW

Pr Pry_FeT Ry Rgrer Ry Rgrer  Rsource
Ry Rgrer Ry Rgrer  Rsink X Par =155 mw

IC 130

TJmax TI C_amb
I:’I Cmax 390 mW
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Picmax PR Prg FeT
V cemax 16.6 V

lcc

v
22
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R, 110Q
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21

1nH LCR
FEM

27 TO-220 MOSFET OVT

28 TO-220 MOSFET OVT
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€ Recc

MOSFET OVT VCC

30 SO-8 MOSFET OVT VCC

31 SO-8 MOSFET OVT
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V1 IR1167
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Ves MOSFET .
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