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0
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0
FEIRUGED
- o T,;=25°C, M\ LO EF+#1 10% %I HO
tmon LI FE , HI 5 F&1 90% 4 9.5 ns
A o T,=-40°C % 150°C , M LO F-7H5 10%
tmon LI F &, HI 5% B HO FI4[1) 90% 4 17 ns
. . T;=25°C, M\ LO FF£H) 90% 3| HO I
tmorr LI 55k, HEATHF Tt 10% 4 9.5 ns
" A T,=-40°C & 150°C , M LO FI%# 90%
tmorr LI CH , HIEHTHF S HO I-THi 10% 4 17 ns
S IR R )
tr Lo LO L7t a CLoap = 1000pF , M\ 10% %I 90% 7.2 ns
trR_HO HO _EFi i CLoap = 1000pF , M\ 10% %I 90% 7.2 ns
tF Lo LO Bt Cioap = 1000pF , M 90% %] 10% 55 ns
tF Ho HO R F#H1a] CLoap = 1000pF , }\ 90% %I 10% 55 ns
tR_LO_p1 LO EFFII (3V % 9V ) CLoap =0.11F (3V & 9V) 0.27 0.6 us
tR_Ho_pt HO -7 (3V ZE 9V ) CLoap =0.11F (3V % 9V ) 0.27 0.6 us
tF Lo p1 LO FE&HH I ( 9V & 3V ) Cloap = 0.1HF (9V  3V) 0.16 0.4 us
tF7H07p1 HO Tﬁ%ﬂﬂﬂ ( 9V E 3V ) CLOAD =0.1uF ( v E 3V ) 0.16 0.4 us
ot
tin_pw AT R4 Y LO B R/ N N Tk 7 40 ns
tin_pw TR HO ¥R/ NN ik 58 5 40 ns
tOFFiBSD Eé‘é‘*&%ﬁ?éﬂéﬁﬂﬂ‘ |‘E|J(1) @ IF =20mA , IREV = OSA(s) 20 ns
(1) REEMASEL.
(2) Ta=25°C HyLAIfE,
(3) g : HEIIE]E 2 AE N IER BT |, ljey : FINE] E 26 A TR R L
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5.8 JLAIRHE (52)

0.1
—— Vpp = Vug = 8V

— 0.09| — Vpp =Vug =12V
> —— Vpbp = Vg = 16V ~d
& 0.08| — Vop = Vug = 20V ==
o 0.08 =
S //
2 007 =
g 0.06 /
g 0.05 /
9
. 0.04
-
O
= 0.03

0.02

-40 -15 10 35 60 85 110 135 150

Temperature (°C)

lho = ILo = 100mA

&l 5-8. LO 1 HO fik B Pt s . SR R IR (SR 2R

VoH - LO/HO Output Voltage (V)

0.16
—_— VDD=VHB=8V
— VDD:VHB: 12v
014 | — Vpp = Vhg = 16V

0.12

0.

0.08

VDD = VHB =20V

1

-15 10 35 60 85
Temperature (°C)

110 135 150

Ho = lLo = 100mA

&l 5-9. LO 1 HO & 4 i Ll SR BE TR RO SR 2R

Temperature (°C)
VDD = VHB =12V

B 5-12. 4R ER SR ERIKISC R

8 1.5
78 —— HB rising threshold —— VDD UVLO Hysteresis
76 —— VDD rising threshold —— HB UVLO Hysteresis
7.4 1.2
7.2
= 7 —
2 )
'E 6.8 P 0.9
2 66 8
3 6.4 2
s 2 0.6
F 6.2 T
6
5.8 0.3
5.6
5.4
5.2 0
-40 -15 10 35 60 85 110 135 150 -40 -15 10 35 60 85 110 135 150
Temperature (°C) Temperature (°C)
B 5-10. R ESEBIESRER KRR B 5-11. RIES{E BB SEEFRR
30 32
— Toirr — Toirr
—— TpHFF —— TpHFF
27.5 — ToLrR 28 ToLrRR
= — TbHRR = —— TbHRR
< 25 = 24
>
© / >
° L—1 «
a L — T — 2
% 225 /f/ 5 20—
& 20 — 1 — —| %
s ——— —T g 16
o <
o
17.5 12
15 8
-40 -15 10 35 60 85 110 135 150
8 12 16 20

Supply Voltage (V)
T=25°C

B 5-13. fE4&5ER 5 IR E R K< R (Vop = Vip)
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5.8 JLAIRHE (52)

Temperature (°C)
VDD = VHB =12V

E 5-16. MR S ERIFIRR

6 11
—_ ¥MON 10.5
5 MOFF
10
B 4 g 9.5
> — & . T~
% _— 3 9 E—
g ° — % 8.5 B—
/ / c .
§ 2 — — Y
o |— _—
—] 7.5
1
7
-40 -15 10 35 60 85 110 135 150
0 Temperature (°C)
-40 -15 10 35 60 85 110 135 150 - -
Temperature (°C) Voo = Vhe = 12V
Vpp = Vg = 12V B 5-15. j5 FzER SR E KRR
K 5-14. FERICAC S E IR FR
0.2 5
—— Pulldown Current |
0.175 —— Pullup Current — |
, //
0.15
— EEE——
@ —
= 0.125 < 7<
= 2 3
3 o1 @
2 — 3 \\
S 0.075 o /
o 3 2
0.05 g / \
0.025 \
1
0
-40 -15 10 35 60 85 110 135 150
0

0 2 4 6 8
Output Voltage (V)

VDD = VHB =12V

Bl 5-17. S e S R SR R

10 12

200

_—

0.5 y

0.2
0.1 /

Diode Current (mA)

0.05 i

0.02 /
0.01 /

0.005

05 055 06 065 0.7 0.75

08 085 09 0.9

Diode Voltage (V)

E 5-18. iR EF BHES R HER KR

10

HERXFIRIF
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6 E4NUt e
6.1 MR

UCC27301A-Q1 & — ks M 2K sh#s |, & N IKal R [R50 4 s 5= e 2L 0 s AR ) N v4)5E MOSFET 1 i
The PN A TTL S HAE SR N BG5S A 1% 110 SIS W BE A | Zasfhie e 3L
N CMOS BB HI(E 5. %8S i iRsh & fe e 78 mik 115V 1) HB & ( BL VSS N3EHE ) FigfT,
UCC27301A-Q1 B FBERR T 120V H26 M, FH T @ MR R Eh B 28 R 7o i . AR v 58 1 P e e 2
A 30 I AT 3R P AR TREREME | EL AT $2 (30 M 1) 32 45 21 w5 O A B0 20X 2 25 PR 0% T 56 36 . 2 B8 AR R AR O AT
T e YL AR AE T REBE (UVLO) Thg. 24T EN 5 ( 765K A DRC &2 F b ) k5 Al ok i Uk 5h
o ZIKS LR BB RN EBIhRE , ATERAN AR S A

7 UCC27301A-Q1 #31EHR , m AN 25 FL A M S7 i) ELAB S N, AT 76 2 PR AR5 K i A J5 45 5 RS
T I X 5 28 B ELYR ) B 25 AT UCC27301A-Q1 6. il BRE) 2% AT IS5 A (HS) AFEuE | %70 sl
FEm M MOSFET f ¥ A% 51 B AR ] MOSFET WA 5] . (KM BREh 2% UL Veg AFEME (JEH i ) .
UCC27301A-Q1 Thfe /N A UVLO fR4. H-PAIR . H 4 AR Fd i IKsh 252K .

% 6-1. UCC27301A-Q1 = &5

i P
RS, e P AL , AR A DIRN DI FEIRS) K D% MOSFET ( K¥-FEIX
3.7A i ELT A 4.5A HEEH B (R IR B 1) )
N . ~ . - HAg R p e et B Re AL TR iR b, AT AT DL B B B R
NG (HEAD L) AL 40 # - 10VDC 2 20VDC i e N L
120V R 2 AR AP AL LA R IR ZR
JEH A (HS 31 ) BENTE 100ns PYAbTE -(28-VDD)V Horpfichcty | 1 H B RTRIMAYT , DU G2 515 2 AR L 45 31
A G L R
A AREE AL R IR 3K ESD FLES HERR dVidT R
20ns fEHBAER |, UK 7.2ns EFFBS[A]FI 5.5ns T T ) T SRR AR ARG Bk e A i R
e A AU LA 1 7
1 PR o FES AR R GURE (LI F R ) SeAtaist SR s sz, JF
roE TEAS IR U & i
I [E) R REAR VL RC I (8]0 4ns ( J47RAH ) 88 G FLF PP AR T A R i
HAT miB i TTL AR E B EE T PWM FEI 2 BOHh 78 SR mT S (1 S Bk ey 470 e 2k
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6.2 NRETHEE

_N HB

UVLO
) DRIVER
HO
LEVEL STAGE

HS
Hll: I ] } q
=
T |
| |
= | |
| |
VDD | 1
| |
| |
EN ] GI N\ | DRIVER 0
} J STAGE
| |
Interlock Logic |
L——=——== < VSS

LI

Copyright © 2018, Texas Instruments Incorporated

6.3 ik i B
6.3.1 AR L H

PN NSSLIEAT |, (2PN RNy e B BRE BN, PN AR chn (K. 5 RO N IR 9K 3 4 A
b, IO VR S AR AN . A R N B s SR TR . R EWA AR
WHEBZ A 2 R X P . — BE e Tz, B — MNP, e A2 . &
P rb R SCBL LA [ 5 I 18] 25 BRIDE B &, DIUEAS AL SR IE R AR VLS. Her) il , th T Bhee , BA W
EACIXI Ao i _E AT a] e S 80 o 27 (e S S S e T ed b8 | OF B AR GUR IR FF 2 RIIRES

BINS TTL ZHEMHE. REE SR ST AR | a8t FIE v £ A\ v i CMOS R 4% i
F5. BTG EIEEIETEI , AT B HCT P2 ) 48 BB ) 5 A o BN T B2 TR R AE T
BNV ARZ R, DASE AR o Il A% A N i 1)/ TR G R A Tk D B v B 2 M A T 0N T ) R SR A
PEe AN BA AE Dy 68k Q N EE N AR, BRI, AR, far i SRR T
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A //\\
HI .
LI
LO
Interlock
HO

Time \/

&l 6-1. EBEHAN T F R

6.3.2 5/H

K H DRC H# a3  BA —AMERE (EN) 5l {2 EN SR & T RERER , B4 a8 wf EN 5
(R R A T A, T R R . A0 80k Q HIFH %K EN 514 & VSS. I |, ¥ EN 5| B
BESTEHRE . WA EN SR 2 e R 25 F 354 . WS RAEF EN S0, W UCK 1% 51 &85 VDD
S, WSS ERi i RE , U A R ER . 6T 12V B E , ESUE R —A 10kQ FRiEFH. 7E
5y 5 W SN A R, AR EN BIIART VSS 512 (81— 1nF £ 10nF /N gEp s as | LR AT A
ST RE . T DK R I B R s o B S R R EN S, DU ERAR A SR . N BAR WA BT L
BT AT F A B A B 5

6.3.3 X/E8{E (UVLO)

AV U 3R 30 88 3 AL & UVLO fR4F LS | 1z i T i ¥ re YR FEL R (VDD) AT 28 R 38 FL K (Vg-Vhs)o TEHE
JE R 2 DLF @ A MOSFET 2, UVLO LSS TG it o 75 F e R ARk (], N & UVLO B T B
WERARS) . R VDD 510 YR RRS PN ER ORI FSF , B VDD it UVLO BIfE. HZ5H
K (VHB - HS) _EEAT UVLO -4 4% A w46 H (HO) .

6.3.4 H-FIHHF
HA P o L A i BT N (VSS FEHEE S ) BIE M BRBhas gt ( AFFSRT 5 ( HS 10 ) vk ) 0. B 7
Bl DL HS 51 AR ER) HO St . B PRt 5l NRIZEIRAEHAR |, Rk |, 280 B H ORI E R T IR

P, HIEIR 5 (R 3K 5 &k AHDLAC . RSER UL HC T kD> DR OS84T IAEIX I (] o X T 7% B R N AT, Jib
SEDXI ) B LK
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6.3.5 ¥ _RE

UCC27301A-Q1 A F KA A 35 A e (0 O LI 75 1 B 28 A . AR BHARGE R B Vpp , IIIE SRS Vg 4
Vig AL E] HB A1 HS S, Vg HA S AT S AE HS SN BRI AR RN R RIS . 28 AR AT
SEOEPUE R I AL AR AR BB AN AUE H AR L, AT S B et RTS8 38 AT

6.3.6 ZHK

EsN 1, i g2 B Th3 MOSFET #2100 AN DR sh 28 16 i 42 2 L A F BELAN /oy D FRL IR 6 0 S RE T
K MOSFET @ 8UF <. KM% L Vpp & Ve AL |, %24 0L Vug & Vus NFEME. St 2 A L
BrgE My, 18 IR TF o< SIEFE e K807 & X IBIA] | REWE 70 75 B SR AL by sl it . SR R% LR A R R gh 4
JyE R NMOS-PMOS 454 .

6.3.7 7 B IEBFEE

FERZHS I, SRR Zh % MOSFET Bk — MR HS 9 gl B3t . JELEm s, 7EAMEM MOSFET
FO A RS B LSRR BT, R ER AR R A A LR R B HS Y AR B AL DU RS RS LR . RN oY
IF BAEAT h IR 261, Zasth i) HS 5 ResEsh B Bt AL BT .

Wik HB £ HS T/EHEAERVUEITHMEN .. It , W HS 51 B#&H 5N -5V, W VDD ( A K HB ) 7EBRAE
WRIRHIAN 12V, L HB & HS HEREE 17V LT . 8%, 24 HS #2381 y it |, HB BFiE R HS | Bt
HB % HS HEA NSRS,

HS RS BAIRLART HO. K HO fL MU KA LT | AIRE s & £ MR s, IS8 HB A iy i it it
Ko XFEATRESIAGRE. LO A1 VSS kAR W2 Litk. 4%, f{E HO 1 HS Z[ajsk LO A1 VSS Z[al4M% H
Rrdk “ARE , ORISR MR AN . e RAFAE T, R R R SR I AT S

SRR A A B 2 % gk IE 54T, M HB £ HS DL M VDD | VSS ik ESR %A E L EE , N7 0/
ERIC R | RSSO T 28 51 284k . LO A1 HO KGR FEIR rT REAE S Ko 55 % v 25 28 AT AT HR Tk LSRR T 2 72 24
glek b5l R EIEIRE , NIRRT BT |, DA R IX RS R A .

HR 4 N7 FE B AR T A AR AT S50, B HS SIBIAh |, FoAh 5 B ( Ebln HIE AT LI S NS ) tBnT ReRk i 18 5h 21 42
MR LA o R 730 NIX B T4, BN 5 B BE A AbFE 265 5 K AB N -10V HIHL R o MR A R AN HoAt 8 i+
B Hid HO 1 LO A It al e B4 It ] B 28l o DRI | % 884436 0] LLZE HO AT LO # it 51 BN T
100ns [FJFFEENT (A A FE -2V BEAR .

6.4 FFThRAE

JA I ZES G, ZAE TR IR F AR R UVLO i T igfT. A2 UVLO LIEERKELZER |, ESMH 1 6.3.3.
FEIEFAEILT , 24 VDD 1 VHB-HS & UVLO BIMER | %GR T ENG HI AT LI 51 IRPIRG . IR VIRES
JEEh , M HO 1 LO ¥ N k.

x 6-2. B ER
EN(™ HI LI HO? LO3

L X X L L
H L L L L
H L H L H
H H L H L
H H H L L

(1) EN 5| MY {E DRC # & f,

(2) LA HS RZEHERINE HO.

(3) LA VSS RNIHHAERNE LO.
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7 RIS
#HE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

71 MNAER

T E D ARG RENS DU TT O BRARA R TT R Ih R ARFE | EAR ] 8500 PWM Hai A1) 3 AR5 BRI <2 1] R
T 3R KR KB & . BEAh | 25 PWM 326 85 JC I8 ELRRIKEN I S d A ORI I, e Z50fs I AIEAR Bk Bl 2% - %K
FHIRHI G, &% SBRXAEL , POV 65 i) PWM (5 5% 2 3.3V 28E S , TiEA ATl
T, 7 B A P A iRt 3.3V 5 SR M MM IRA L ( #4012V ), AT 58 &R DR a3 IR AT
REJR/N FIEFE . HE TR AT BB AEHES ) NPN/PNP U S A (1R IR ER B 28 IC & ) AL G852 b a5 SR 5l e
B2 WA T80y A, BRI Sk e B AN B2 T R DD RE o MIAIC A Eh 2% RE WS 3 A4 4 WP B R 2 i 4 K
ENTIHE . MR IRA] &5 E 538 AT DL 2 AR T K, 91 Gl el o v eI X 1) 4% 14 5 B 3T R R T SR R S KR B2 Sl /s
TR SR A SN - GX I A Bl 9K 0 A s 48 47 1] 222 ) D 2R A PN e g AR L B R R M2 1 45 4% 22 0K )
AR BRI ) 5% i ) DI R FE AN AN 77

7.2 RN

12V 12V

R

| el

"

|

|

|

L Package only

H
CONTROLLER [
L e

100V

SECONDARY
SIDE
e CIRCUIT

<

T4T

DRIVE HI

CONTROL

DRIVE LO

1 UCC27301A-Q1
ISOLATION AND
Vss FEEDBACK

& 7-1. UCC27301A-Q1 SR N FHIE 1

AL,

7.2.1 i BER
XFFREA BRG], EHE 7-1 RS
R 71, B
BItSH ~BIME
HJFHE , VDD 12V
HS R E , VHS oV £ 100V
HB LHH & , VHB 12V £ 112V
f R AUEE |, 10 -4.5A F 3.7A
BT 500kHz
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7.2.2 iEH R TR

7.2.2.1 S\ BIERE

UCC27301A-Q1 #8411 f K N 2650 H R Ja N -10V & 20V, BT 8 om ik Rafad i | AN 2840 m) DL B 4 i 422 3
WORBN AR LAY . ZasfF A S TTL AWM REZE | JF LA %R . BE B EB-F K HEFHEH S vDD
HLYE HL R TE O, DR AT 50k | g il 28 (12 48 FE P AN B 5 ROk | B S H S R s L E N B S A . 5SS
CHUSHRIE” 4y, DL T RZ SR S PRGN B F U LT AR AR

7.2.2.2 Vpp RE B I E

WEINE|#5E VDD 5] i B YR R AN AR CHEARRE” RPN, ASE E YR T ¢ BRI b
F LIS A B B P, LSl RO @A e W XTI R TTOC , SRR TR MR R |, SR RE TR
TR, EIXAEN T , VDD R B HEIRE T HEZE . Za8FRA 8V £ 17V (1% LIEEVaH | o i FIK
Eh& M EIETF G, Hlin Si MOSFET. IGBT % R Th & S 44k .

7.2.2.3 WE{E I I B

W, HETT OCTE 5 A S A R R G B R T RE AR, DR AT BRI /INT G Th 2R AR e . MR SR B 45 2% 1 0 i e
g 2 BT 7% M B, DASR I H bR R G BE AT H AR D26 MOSFET . 2 4ot FF 56 8 B (19 B2 5K 3 o 3 i Th %
MOSFET s ik )RR (40 dVpg/dt ) Skffik . Flin , fEi%E8: Tl (CCM) J+ & PFC # s A+ | &
il e Bk SPP20N60C3 T MOSFET % 4i7E 400V I E R B HE T |, LA 20V/ns B &) dVpg/dt S .

AR )R T A SR OCRIH , DRI BRI SR D 3R e B 0 2 . i BOR BRE fE D)% MOSFET il
PR ( ORWDIRE R 400V 2 SR T Voson) ) BEANRUE i R SR IR A ZU7EZY 20ns 554 (¥ B 6] ) 58
o R4 TRIRH R IENEN , Th2 MOSFET [fK#h st ( SPP20N60C3 #i#E % FH 1 Qgp 23N 33nC HiLAIfY )
FH AR DX 5 i P D FL R PR ik . ARG Th MOSFET HUBIT AL | M Th MOSFET (¥ fo i A K P31 X
WK | HIh % MOSFET (MBI K Vasrry LK.

T SEBLE bR dVpg/dt , MR IK) #S A A RESTE 20Nns B HE I [A] PSR Qop FEAT . HAiE T, M R B A 2 2
P2t 1.65A (= 33nC/20ns) B85 & (AR HL IR . UCC27301A-Q1 MR IX 5 2% RE g S (it 3.7A WM F la i |, W 55
T RAER |, HREEE L AT T OCHEE . I IRRE S £ X T # MOSFET 1E Qgp £ 4007 T 148 R ) 22 4 fit 1
BUAMPIAERE [ BF A A4 N AR S AR F B 25 5 5 o O Tl BE AT O AR AL T A B REE |, DASRELR S EMI AR
tho SR, FESEBR BT, PCB (1M B 3k 3l FL % w1 25 A= 5] 28 BB D% MOSFET 1 il 5 B A W e 1 A
P o AZIE L H IR £ PR A M AT BIX 25 288 1 At ERL IR Bk v 1) dI/dite D T BEBHER — A, N T DA AR = A o R AR M O 5 2%
ot PR B I B, S = Al 2R R T AR

(V2 xlpgak X time) T I MOSFET [ &M% 77 ( SPP20N60C3 L% MOSFET ##i & 1) Qg 2% = 87nC
BURME ) o QIRE A G R HURER B T didt , AT RE S R AR X RIS L ¢ FEPRAETF X Th % MOSFET 1 Qg BT 1
B 8] P JC ¥ 56 42 SE UM B R 2 25 1 5 BE W iRt Ae . 5 2, BIR AU time 280K 5 = Sy, JF H i
WK |ppak BT AR T 2840 SR M UE(E FRtAe /0, IR R IR L AT R Q. BRIk, WT BB JCYE SEILFT 7% BT %38
B, RIS 30 TH B 2 BH A A DX 2 2% B8 9% S H AR T O BE . RLE , K W AR R B 48 4 A B R AR SR T &
MOSFET 7 B H # it B A f/N PCB b4k H B 1) 55 122 WA 3K 20 B4 i 5of TSI EIUAM AT 0K 50 4 1) 5 S WA P 97 ) e
TARE HEE,

7.2.2.4 fEHEEIR

HIPA 9K 50 5 VT 32 52 ) A% 1 A 3R B R T (8 T R T SRR DA b R8T R ik 2R K. UCC27301A-Q1 23 A A
20ns ( SAME ) BERRIEIR |, BAOR 1 ke R IR R N IF BB AR AR IR NI AT . A RIS I E R AT %
Rtk , B O REE” K.

7.2.2.5 TiRFER
AR R B 28 (1 DR FE B A AN, Wi FEl 1 AR,

Poiss = Ppc * Psw (1)

AR 2 TR AR EE 7> (PDC)-.
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PDC = |Q x Vpp (2)

He

o g RIENE IS R

FRAS LR S AR I T BT R (N R R e, R ) TR BRI R, DR
9K 5 & H SE SOIRES (anxd AR A AT R AR . AR A ) WA 5 A B AR T S AH S FLAR -
UCC27301A-Q1 FEH A AL AR , JF B & vl v B ) X sh 8% 2 R fr i 2 O N 03 A . IRIL , W] DLAR 22 il e
PDC Il BX 5l s AL DI 3 FERUR S22 AN R 1 o 7 TT SR ST TR MR B 50 8 3 3 PR B T 38 (PSW) Bk T
AR -
o DhECERAF P AR A (B IR R VG R, S R T\ (i B R FE VDD )
© BESHI R AR AT IR O o AP 20 SE A SO IR B dR E AT A S B RS T R B D AR AR A
B JiREa 3 4 7O TR AR BEAT SR, BB R IR AU IS K RE
EG = %C_oap * VoD 2 (3)

- Hr
- CiLoap R H A
= Vpp & N YRE0 S AL A i B RS

XA AT 7 AR, FAESENRERER. X2 SHHTEN 4 S H SR BFE.
PG = CLoap * Vpp 2 * fsw 4)

Horh

o fow IR

AJ DL A B S AT T R T T MM FE T, B IR MOSFET/IGBT FR T e A skt o N2 B R . 1AM
HL AT B G S N R R I ROR DA 24 T SR 28 70 538 RN 2 bR 285 2 18] D7) 480 s 436 L A r 1 #5575 1D B o e fip o K
22 B i R AR TR AL F TR 48 2 P25 T X 2 AF 1R AT T 5 OO M AN R 7 SRR RN e AR ARAS ( BA nC SN ) o 8 R
W HL A Qg AT E T ¢ R A 2R I L ATFE R Th %, FIFH A Qg = CLoap X Vpp tHE fElEIL #2556 15 Ih%.

Pg = CLoap * Vpp 2 * fsw = Qg * Vpp * fsw (5)

2% Pg f&2 MOSFET/IGBT ‘318 A1 5 IS e 2% i) FELEL T4 Hh O RE RS, 7R TT 38 A PR £ 380 28 2 3R AT 70 LI 2
FERUR DDA —2 | TEIR P AD X L H A 2R EAT OB I FE O —2F . WURAEDKS) 35 MOSFET/IGBT 2 [8J¥ A
K AMTAAL PR | 1% D30 8 A FERUTE SR 2 ke v o 7R3 AR SR 20 FE BEL B (1B L T, ThAeRE Lo 7E
X 5Ty 2% R P 45 FL BEL AR 471 S AR L L 25 2 (1] 4 4

7.2.3 W4

L 1
/NV\WWM\W b it o,

CL=1nF Vpp = 12V CL=1nF Vpp =12V
& 7-2. LO _EFHRFEIA LI 2 LO S@fe#EER A 7-3. LO T FERTIR)AI LI 2 LO W& IR
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8 FURAIKALL

o PR IVAUE TAF i B AU A R VG DY 8V & 17V, BRI T FRAE B Vpp 51 I J5 L L B 10 P 38 K B2
(UVLO) fr¥ etk ki . R BB ARAE T UVLO RA , 4 Vpp SIIHLIRAR T Viony RS ZNBIERS | iXReiE &
R dan th DR FFAEAR T, TEIRH A PRSI0 T #2 dnik . 12390 B 1 L PRAELEh 43 Vpp 51K 20V 285 ek i A E
A (BN /B ) PE . (EORTF 3V M ASCVFBEAS R RIEHI T OL T, Vpp 91 IR WO RN 17V
UVLO fRI hfeie ¥ RORH Dhe , IXRWRAE , * Vpp 51 I & B ORI T BE B IF Az R a6aATi , sk e
JE TR WS kSR IR DI AE | BRARK BRI M RS Vophys)e BIE, D9 7S fid A as 015G, 6200
ORAE 8V BLET MV P ISATIN |, Al Bl F it th b B B S0/ T S P (R A o 7E RGERHIIA | s ik dk st
iz, B2 Vpp SIHEERE Viorr) BUEUL T , £ RGUWTI 7 Boh ZORES |, 2058 X DL, KU | 78
RGABNN, HE Vpp SRR H Vony IS , stF4 IHi6181T .

B P R HOE RE R B S B Vpp B R At R IX — BT A A, (HEEFSEEINRE] LO 51 R4
i FRLJ K e FLAT OB ) — Vipp SR A, BRI, R LO 5 IR EU IR | 2 20@it Vpp 51 # F 2 1A
N E K. Rl AZURRARTE Vpp AT GND 5l Z 3Rt — N AR 53 B 25 2% |, JF HaZ A S L aUR v Re 5
e, MESZHL M. T2 K ESR MM &R N A 254 . TI #iE Vpp A1 GND Z[ff# i —4> 0.22uF
Z ATuF JEE RS S0, HO SIS AER Itk ik B HB 51, Rk, ZAE HB AT HS 5] 2 1a]
f§1FH 0.022uF % 0.1uF A = HE 75 28,

9 fii
9.1 fi )15 Hd
N T BB TR RIRER | U0 AR A R R

o CKIRzEh AR AT RESE I MOSFET il E

* 4 Vpp-Vss M Vig-Vius ( H2ZE ) ARSI RESEIT 21180 E

o EY)FEE GND fitk. il DRM 25 (1 HiE R E 823 VSS 5]l (GND) |, K3 HAE GND. 3X#h#3 GND

ik BEERE] MOSFET K6 , (EAS7 T MOSFET I Ml 55 A% HiL 7 4 v B AL B A2 o

X} HS 1 il 5 s SR Eh 25 1 GND 8B RE

FFAE 2~ UCC27301A-Q1 28 1E I R S5, TI 0K L 208 i 5 38 I B A 28 F I Vpp-Vss At

D2 7k ks VDD A 2R B AR SR LOL HS F HO {55 Hh 7 .

)42 GND 8¢ HS #iZk |, XF LO Al HO i FH e A2k . fERTRERITEOLT |, Sedd-fd A 60mil 2 100mil 158 % .

WIRIKBh g H B SW 5 S BN — EAA LR R — 2 |, EHEHEDHAEHE AL ES L. XF GND |, 5L

K NI FE IR B R DA R B A LK

o B LI AT HI (BXBhESHIN ) SR HS 5 p sl HoAh & VAT Ak | TROAX BeAf 2 25 78 BHPTAH X e = ) 51 2%
G DN ey

MWRAES FERCR B EFREAR G MR |, 22 BB RGN SR,
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HB Bypassing Cap
< (Bottom Layer)

Ground plane
(Bottom Layer)

T
L]
N

VDD Bypassing Cap

Ext. Gate Ext. Gate
To LO = Resistance Resistance To HO
Load (LO) (HO) Load
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Input Filters VSS Plane
(Top Layer) (Top and Bottom Layer)

HI -Ci1 -
R4 o |__| Ul ' B é
%0 13 S 5 Z
c)v %
|2
S
g5
o8
o
@
To Low Side VDD Capacitors
MOSFET (Top Layer)

& 9-2. VSON 3% f#) UCC27301A-Q1 PCB 75 5~

9.3 BHERFEM

BRI IX B D 28 LR DL K 38 PR AR P 2 WK b 2 i SR B 28 1 RV BBl S 7 AR BIX 3 288 7 AR o 1)l B2 Y
WHH , 0O RVEA S EOR P2 AR A, RIS IR RRFESUE RE AN . “AMRGEE” S at T
WA E R MAE IR ARIERMFEHEE , S WEMNE (T) SNHFM EFHEA IC LT
(SPRA953). UCC27301A-Q1 #f1kH 10 5|}l VSON #t# (DRC).
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10.1 2340

10.1.1 B ="57%a % 7 75 B

TI R A5 58 =05 77 IR A RIS B, AN R B 27 il B3R 25 BRAR A 1038 FH MR SR B AT, SRR A4 ALt
77 S BIR 25 BB S AT T1 77 S R 45— M R s B0 AT .

10.2 CRS X FF

10.2.1 XX ES

PowerPAD™ jiif #1744 i AR 75 (SLMA002)

PowerPAD™ i#/k iR+ (SLMA004)

10.3 BNy R BB A

FRWOCCR SERE R |, 75 FHIE ticom ERIEIE S, midh @y BEATIEM , BV AR ARG
. AREREAGER WAL OB SO P A BT I R id .

10.4 SZFRFRIR

TIE2E™ i Se btz & TR EE SO | W EEN L KA AR, S RiE@as s, #%
A MRESRE EH SR N, SRETE R E .

BERM N A BN TIERE “HRIEREEY Rt XA TI HEARBIE , HFEA—E R TI IS iESH
TI A4 FH 253K

10.5 Fitn

PowerPAD™ is a trademark of Texas Instruments.
TI E2E™ is a trademark of Texas Instruments.

Fr A RibR 3 A B BT & B .
10.6 F#HIRES

H I (ESD) SR XA LB . A (T1) ZEUCE IS 24 0 B M AL BT B B o SRS < TE A O b B
A R | TR LR .

F

S RE

ol

Aia\ ESD (478 /0 E S EMUNOVERERE S, , KRB R R (0 S BB TT RE S 25 50 L BIBUR |, IR P A 1y 2
O A T e 2 S BB 15 SR AT (KR AR

10.7 RiER

T RiER AARERI IR T ARIE . 17 BEGAIE A AE o

11 &3] P Bie %
VE DA RRAS ) TURD T RS 5 24 AR A ) TR S
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121 HHEEFEE

REEL DIMENSIONS

TAPE DIMENSIONS

[ KO [« P1—
oo & olo & 9 & T
1) & &||( Bo W
- |
Cavity $|A0|¢

Dimension designed to accommodate the component width

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Reel
Diameter
A0
BO
KO
v W
i P1

Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O

Sprocket Holes

| |
T T
Q1 : Q2 Q1 : Q2
1 7' T R T o [ . .
Q3 | Q4 Q3 | Q4 User Direction of Feed
| % A | v
T T
=
Pocket Quadrants
- 2155 oo || g sPa P ﬁ?&” A0 B0 Ko P1 w Pint
Exil EfA (mm) o) (mm) (mm) (mm) (mm) (mm) M
PUCC2T30IAQDDARA| 50 DDA 8 3000 330.0 125 6.4 52 2.1 8.0 12.0 a1
PUCC27301AQDRCRQ|  VSON DRC 10 3000 330.0 124 33 33 11 8.0 12.0 Q2
1
UCC27301AQDDARQ1 | SO DDA 8 3000 330.0 125 6.4 52 2.1 8.0 12.0 al
UCC27301AQDRCRQ1 | VSON DRC 10 3000 330.0 124 33 33 11 8.0 12.0 Qz
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TAPE AND REEL BOX DIMENSIONS

BE Eap S Sl M| SPQ | KE(mm) | FEE (mm) i (mm)
PUCC27301AQDDARQ1 SO DDA 8 3000 340.5 336.1 25
PUCC27301AQDRCRQ1 VSON DRC 10 3000 367.0 367.0 35

UCC27301AQDDARQ1 SO DDA 8 3000 340.5 336.1 25
UCC27301AQDRCRQ1 VSON DRC 10 3000 367.0 367.0 35
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12.2 HUEE

»>

PACKAGE OUTLINE

DDAOOOSA PowerPAD™ SOIC - 1.7 mm max height
PLASTIC SMALL OUTLINE
o3
AREA
6x[1.27 |
1 —3° T
50 E’ii 2X | |
NOTE 3
] 1]
3
4[] = ]ﬁJ
* Loy il
O (& [0250 [cATe] T
NOTE 4
///’——‘\

/
'

L ;

/‘L SEE DETAIL A

0.25

/' \[0.10”"
Ej

— :
EXPOSED
T THERMAL PAD
L] ]
2.34 -
224 GAGE PLANE
[ — I — 4
TT F os
- s r-o e
DETAIL A
234 TYPICAL

4218825/A 05/2016

PowerPAD is a trademark of Texas Instruments.

NOTES:

-

per ASME Y14.5M.
This drawing is subject to change without notice.

exceed 0.15 mm per side.

akr wn

Reference JEDEC registration MS-012.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

i3 Texas
INSTRUMENTS

www.ti.com
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EXAMPLE BOARD LAYOUT

DDAOOOSA PowerPAD ™ SOIC - 1.7 mm max height
PLASTIC SMALL OUTLINE
(2.95) —
NOTE 9
SOLDER MASK
~—— (2.34) —= DEFINED PAD
SOLDER MASK
OPENING
8X (1.55) SEE DETAILS
|
1 , (cfTTT oo 7
8X (0.6) : | : ‘
' : R ‘ N T
o e —
SYMM w | ! 13 (2.34)
,,,,, ey L. (1.3) SOLDER MASK
; |, ! ‘ TYP OPENING
o R *“”*’f’*r l 4.9)
! L ) NOTE 9
6X (1.27) ! ! ‘ ‘ ‘ |
| P ‘ ‘:::\
— o=&- ) | 5
‘ i T S
(R0.05) TYP ‘ \}¥
‘ | symm ‘ M METAL COVERED
@o2)TYP \ | BY SOLDER MASK
VIA ! \ \
| (1.3)TYP —=—nf ‘
= (5.4) -
LAND PATTERN EXAMPLE
SCALE:10X
—=l|=— 0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
I— \
| ]
SOLDER MASKJ LMETAL SOLDER MASK \METAL UNDER
OPENING OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
4218825/A 05/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board.

For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. |

f any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.

i3 TExas
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EXAMPLE STENCIL DESIGN
PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

e (2.34) —

BASED ON

0.125 THICK
STENCIL

(R0.05) TYP

T

BY SOLDER MASK ‘

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA
SCALE:10X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.62 X 2.62
0.125 2.34 X 2.34 (SHOWN)
0.150 214 X214
0.175 1.98 X 1.98

(2.34)
A I BASED ON
! 0.125 THICK
LI _ T E:j STENCIL
6X (1.27) |
= 0
4 /
i [
METAL COVERED—"

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

4218825/A 05/2016

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
12. Board assembly site may have different recommendations for stencil design.

i3 TExas
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g PACKAGE OUTLINE
DRC0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—|

N W
o

-
[ R oy Oy o SEATING PLANE

0.0 J L_
0.00 [ ]o.08]C]

le— 1.65-0.1 —=
— 2X (0.5)
EXPOSED t— 4X (0.25) ] ©2)TYP
THERMAL PAD | ﬂ |
Juj .
SYMM
2.4+0.1
10
L
0.30
S 10X 18
PIN 1 ID
(OPTIONAL) ¢ & 018 [C|A[B
10x 0-5 0.05 |C

4218878/B  07/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented,
on this view. It is recommended that vias under paste be filled, plugged or tented.

refer to their locations shown
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

UCC27301AQDDARQ1 Active Production SO PowerPAD 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 U27301Q
(DDA) | 8

UCC27301AQDDARQ1.B Active Production SO PowerPAD 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 U27301Q
(DDA) | 8

UCC27301AQDRCRQ1 Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 27301Q

UCC27301AQDRCRQ1.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 27301Q

UCC27301AQDRQ1 Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 27301Q

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF UCC27301A-Q1:

o Catalog : UCC27301A

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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