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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

WAL, KATRT LIS, m—HF A KT
£ ISODCEIVppr S 7 T 7 K (AL D L EE T
ENAYAL RRIARDLAR_LY T EDY — 7 &k
WZEDb0TT,

Pstatic = Pauiescent T PLeakage (eq. 1)
P quiescent = Vo X lapp (eq. 2)
Pleakage = (Vi + Vaoor) X ik (eq. 3)
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Pis = (VR + Vop ~ Vogoor) X Qintenal X few (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 lpp + (Vpp ~ Vpgoor) X lgs (eq. 5)
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Ipp = (IPDD - IQDD) X (st/stfos) + lopp =
= 045mA x5 + 0.05mA =
=225mA X + 0.05mA = 2.3 mA
Fswid¥ —7 v NEEHTH Y | st_Dsﬁj:’?“—g
v— NCHRE SN AR TT,
Ipp (F 72 1%Igs) 3 nFOFRER &7 & OAMSMT
T — MIEEINTWDI A, kOXEMHH
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(eq. 6)

Ipp = (IPDD - (CLOAD X Vpp X FSW_DS) - IQDD) x

F (eq.7)
SW
X (F ) + laop
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Figure 4. Simplified Circuit Diagram of Driver and
Half-bridge Configuration for Gate Driving Power
Losses
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lDcharging = Pdischarging = 0.5 X Vpp X Qg X feu

(eq. 8)
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lDgate_driving =2 X Vpp X Qg X fou (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

ltem Definitions
Bja Thermal resistance between Tj and Ta
Wit Thermal characterization parameter between Tj and

Tcq

bjc Thermal resistance between Tj and Tgo

Oca Thermal resistance between Tc and Ta

Tj Junction temperature

Ta Ambient temperature

Tc1 Temperature of the top surface of IC package
Tco Temperature of the bottom surface of IC package
Pd Maximum permissible powe

Iz, PEEROT—H — MIE#H I TWD
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TEXHDLITTIEHY THA, LFOFITIX, TjOd
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T =X — MIGREEINTWDLEWNT — X D
Ol 72l VR IC B 2 3 D W TR, IR D FEHM
T TV r—vary /) —hFESBELTIEIN,
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4. AIREZR A X EIRBIEVDD DA, B Ay
D KZ A /3 MOSFET Tl Z D@L 23 #2144k
SHTWET,
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(eq. 11)
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Figure 6. Internal Pull Up and Down Resistance
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J =25°C., Vpp=12V, Vpgoor=1V. VR=80V,
JEW$% =100 kHz, Top=80ns. Igy=6mAL LET,

Ty FBEIVY £y FOQITRATRAS 5 Z &
NTXET,

SetQp = Isubd X Ty = 6mMA x 80ns = 0.48 nC

® Vpp = 12Vi5iU§VR= 80V

o XA v F U JEFEL =100 kHz
* /— MEHIR;=0Q

o /1 FMOSFET?QglE80 nC

® Qinternal = 0.48 nC

® Vppoor=1V

® [ k=10pA

@Eﬁ@?@% % Figure 8IZ R LET,
CERHEKIE L LY T REEOVBE Y TO ) —

JERNPOIHBEINET,
PLeakage =(80V+ 12V —1V) x 10pA = 0.1 mW

ZDORIANTIEY — 27 B/ E < Vpoor

DERNTZD . ANA A REFTO Z OERIE K
TR X 9,

2. BRI L -L YT FEK S . NERCMOS
FEIEICEET 2EEBMMAO REL 2 &0
TEFET,

Pg=@B0V+12V -1V) X 0.48 nC x 100 kHz =
= 4.368 mW

LLy 7 h@%ﬁﬁ’a?ﬁf’ia:ou\ﬂi\ fregk
FEAICEBA L CWET, ZoBAHEKLEE
eI RHHE T D IT1E, VAw/7hmmﬁi
MOSFET® %7 — b & (Qinernal) 72 &£+ 18 H 1
F—H =k _EﬁéMTw&wigﬁﬁﬁ
NHETT, ZOBNERKIZRICEECTE
HDLITTIEHY FEAN, FTOENEITETR
b TT,

PO =12V X 05mA + 11V X 05mA = 11.5mW

(eq. 12)
HIEBMITE R EANMAEELBEL T
ResetQp = Isubd X Ty = 6 MA X 80ns = 0.48 nC (eq. 13) Figure 80 X 9 727 — % L — bk OBERRIZ 5D
Qj)) TOHEFOEY FEU By NI OWNE WMINTWVWDLEBVEAETLINENDY £
H D & 550 T kK
Poset = (Vop = Vpeoor) X Qp X Freq = 11V x 0.48nC x 100
X 100 kHz = 0.57 mW (eq. 14)
Ppreset = (VR + Vop = Vpgoor) X Qp x Freq = 91V x E gt o"',.
TR - a”
%X 0.48 nC x 100 kHz = 4.37 mW (eq. 15) % 4-‘ "o
LrL 7 s DR THE FET11EPy set & Pd reset P & it § __.--' L. H
T, T IZT, PasedPasestk 0 b2 R0 NS g et IR ad
277)\ deset%ﬁ$ﬁ I—/T\ %‘a:PdJestﬁ:‘\ﬂj‘ %%fﬂiﬁ‘é Z & E 1 /.r.' =— = - ==
ﬁiféiﬁ—o O. :.o ‘.-.. - = = =(pF
a I — = = =1000pF
NCV51511 ~ D& . e
NCVSISUDOE/HLOFHE L RERED 0 I2o0n 01
T, 20k ZvarTlEZESTERBALET, HBIH 10 mm@gm 1000
BESNTLUT D4 CTHE LET, e
o JEPHILE : 25°C Figure 8. Ipp Operating Current vs. Frequency
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Figure 9. Half-bridge Configuration for the Case Study

37— MBI TR T 2T
P =2x 12V x 80nC x 100 kHz
= 192 mW

4. B HEKITL, 2. 30EETHRAD X H I
AL/ S

P

gate_driving

+Pg+Pgp+P

total — PLeakage gate driving —

=09mMW +44mW + 11.5mW + 192 mW =
= 208.8 mW

ZOBEESMETONCVSISII O R EE 1T
209 mW 9, BHEKDORKES TS — MEEEIHRKIC
X560 T, EBHEIDRBITHY L. 5.5%ILVDD
EVBE U TOBMERICE > TRAELET, Lin
> T, BHHERKDITSDIIRANSELNET,

P 7% of tota) = 2 X Vpp X Qg X fsw + Vpp X (Ippo + lgso)

(eq. 16)
#97% DB B 2t R T 537 A—21T3TC,
TR =TTV = a DR ENST I
HHZENTEEY, Tz, #ERAIE LT, IC
DO¥HEEINIFHRELEPELES— N KT AT
DLy 7 MK DA EZ G L7 — FEEENE
KETHZENTEET,
HWEEBENEZRBELD & T —X v — MIit#ian<
WAHERII A L CHEAMIREZ THITX £,
Table 22, =7 AR — X K3y R(EP)A & DSOIC-8
IRy — DN REE I N TVWANCV51511 O B e ik
R LET, EPICE » CTHEFEZIZEWEREZ M L& 2%
TENRTEDD, EHEDSOIC-8IT L~ TEWEHI A
XD/ EL 720 £3, NCVSIS11 DA & 242
R O BIEHL(01a)1F39°C/W T 28, — 972 SOIC-8
12150~200°C/W T,

Table 2. THERMAL INFORMATION OF NCV51511

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

Junction-Lead
wJT 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

L OBEIERIC X o T, JEPHERE, Ry r—
DY — RKOEE, RNy r— FEOEENIE S
NTWE B THNIX, L TOREHWTEASE
IREEAZ RIS AT DIk~ e FIEMEZ 9, 4
R DFHRAL & EEOME ORI, DT e zEn
bHHNbLNVERE A, 7—4% 2 — FJIEDEC)DE#
WCHASWERIEE » N7 > 7Tk, PCBOKMEL, 4
JEH — DIELLCHIE., PCBO B & BN ERE
DTN r—arbER—TIEEHY AN, &Kt
FNB)~—T MDD OREH Y & LT
X, oI EWHEE A S D Z E R TE ET,

o BVHETES) =209 mW
o OjpatTad G265 L

TJ = 0.21 X 39 + Ta = 8.19 + Ta (°C)

L lp]]jﬁﬂ){%u'(“ J— ]‘/DED_E(TLead)ﬁVEIJiEm‘ﬁEff%/EI\

T, =021 X 15 + T34 °C = 8.15 + T 454 (°C)

o Wyp/RBERIT/Ny & — ¥ il (Trop) 23 I AE FTHE

S ke

Ty =021 X6+ Ty, °C = 1.26 + Ty, (°C)

ZOEEHIREM)ORMS VIX, TjRT —F v —
MZFE#H ST D I KHESEENEIR S R It D X
WETWBEAIC, MbhDWEZ#TD ECTHM
REREFE 2R £,

FAN73912~0&E A
Bt DOBIIEFANT3912C, BESMHITRO L B0 T
7T
® Vpp =20 VB LTV =800 V
o XA v F T JEWE =20kHz
o /— MEHIR=0Q
o 4MFIFMOSFET?Qgi%10 nC
® Qjnternal = 2nC
® Vpgoor=1V
® 1 k= 50 MA
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1. fa9Ek 3. 77— MEEENE &
Pleakage = (B00V + 20V — 1V) x 50 uA = Pgate_driving = 2 X 20V x 10nC x 20 kHz = 8 mW
= 40.95 MW 4. ¥aE SRR
U—27&HITT =% — Millsgpe LTHIES Piotal = PLeakage T PLs + Pop * Pgate driving =
NTVET, = 40.95mW + 32.8mW + 40 MW + 8 mW =
2. B R
PLs = (BOOV + 20V — 1V) x 2nC x 20 kHz = A
HTHEFE/112104.8 mW T, 0541£14SOICO 4 1%
= 328 mwW 95°C/W T,
Pop = 20V X 0.1 mA + 19V x 2mA = 40 mW T, =0122 x 95 + Ta = 11.6 + Ta (°C)
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