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Figure 1. Block Diagram of HVIC
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Figure 2. Simplified Circuit Diagram of Driver and
Half-bridge Configuration for Static Power Losses
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Pis = (VR + Vpp — VDBOOT) X Qinternal X fsw (eq. 4)
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Figure 3. Simplified Circuit Diagram of Driver and
Half-bridge Configuration for Dynamic and Power
Losses
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Pop = Vpp X Ipp + (VDD - VDBOOT) X lgg (eq. 5)
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Figure 4. Simplified Circuit Diagram of Driver and
Half-bridge Configuration for Gate Driving Power
Losses
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Z I T, QgiEAMtIFMOSFET DA 5 — h 81 C
flZAA v F o 7R TS, Y7 NAAL v T
MR E VTl QgiFET £ 72 IXIGBTD S — k=Y —
AMEMQ)CHEY LET, "MV A FRLUr—
YA R RIANOEFHT— MEEEHRZRIL. Peharging?

MEITTRD 9,

Pgate_driving =2 X Vpp X Qg X fgy (eq. 9)
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Figure 5. Thermal Resistance and
Characterization Parameters with Package
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Table 1. DEFINITION OF THERMAL RESISTANCE AND
CHARACTERIZATION PARAMETERS

Item Definitions
bja Thermal resistance between Tj and Ta
Wit Thermal characterization parameter between Tj and
Tea
bjc Thermal resistance between Tj and Tco
fca Thermal resistance between Tc and Ta
Tj Junction temperature

Ta Ambient temperature

Tcr Temperature of the top surface of IC package
Tco Temperature of the bottom surface of IC package
Pd Maximum permissible power
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Figure 6. Internal Pull Up and Down Resistance
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SetQp = Iy X Ty = 6MA x 80ns = 0.48nC (eq. 12)

ResetQp = Iy X Toy = 6 MA X 80ns = 0.48 nC (eq. 13)
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Figure 9. Half-bridge Configuration for the Case Study

3. /= MEBHEARRRCHATE T,

P =2 X 12V x 80nC x 100 kHz

gate_driving
= 192 mW
4. WEHEKITL, 2. 3OAFFITRAD LI
AU S
Ptotal = PLeakage + PLS + POP + Pgate driving =

=09mW + 44 mW + 11.5mW + 192 mW =
= 208.8 mW
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P o7 oftota) = 2 X Vpp X Qg X fsw + Vpp X (IDDO + IBSO)
(eq. 16)
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Table 2. THERMAL INFORMATION OF NCV51511

Symbol Parameter Value | Unit
6JA Thermal Resistance Junction—Air* 39 °C/W
wiL Thermal characterization parameter 15 °C/W

Junction-Lead
wiT Thermal characterization parameter 6 °C/W
Junction—-Case (TOP)

*As mounted on a 76.2 x 114.3 x 1.6 mm FR4 substrate with a
Multi-layer of 1 oz copper traces and heat spreading area. As
specified for a JEDEC 51-7 conductivity test PCB. Test conditions
were under natural convection or zero air flow
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T, =021 x 39 + Ta = 8.19 + Ta (°C)

o Wy MEEHITY — RIEEE(TLead) N HIE FIRE72 556

Ty =021 X 15 + T|pq°C = 3.15 + T 4 (°C)

o WirSBEANI T/ & — ¥ R (Trop) 23 7E AT AE

A Ay

Ty =021 %6 + Try, °C = 1.26 + Ty, (°C)
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1. FAIHE K 3. 7— MEREEK

Pleakage = B0V + 20V — 1V) X 50 uA = Pgate_driving = 2 X 20V X 10nC x 20 kHz = 8 mW
= 40.95 mW 4. REIHEK
i;i?ﬁbi?%& v Mllsp& LTHES Piotar = PLeakage T PLs + Pop * Pgate driving =
° =40.95mW + 32.8 mW + 40 mW + 8 mW =
2. BRI = 121.75 mW
PLs = (B00V +20V = 1V) X 2nC x 20 kHz = @I /131048 MW T, 05a114S0ICOE & 1%
= 32.8mwW 95°C/W T,
Pop =20V X 0.1 mA + 19V X 2mA = 40 mW T; =0.122 x 95 + Ta = 11.6 + Ta (°C)
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