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(3)  MAEHAT R HEE (pd) SR AR

(4) KEEZEEMRPTE SUERGEE & |, MR AT
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e Ro ja=80.2°C/W , T;=150°C , To= |A
P 224 R o mw
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B
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Ts BEnAEEO 150 °C

(1) BEHEE T 58HRE MERGE T, MEME. I Ps ZH MR RZ SRR LTI, B2 L 1g A Pg FRKRE. X
SEIRE B SEIR BE Ta KRR “HMEREEE” RPIEEED I Ry FITE S0 222675 51 2o 720 T W 3 e AR vy K
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5.8 A4S

BRAEFBE U , B Vyee = 3.3V 5 5.0V, ) VCCI %] GND ] 0.1uF % , Vyppx = 12V ( X 5V A1 8V UVLO ) . 15V
( ¥ 12V UVLO ) , M VDDA F1 VDDB % VSSA fl VSSB ] 1uF + 100nF H1%¢ , DT 5| ilE&% , EN = VCC 5 DIS =
GND , Ty = -40°C & +150°C , C = OpF ()

2N \ e s | BME RmE BAE|  Rf
IR
Vine = OV, DIS = GND ; VCC = 3.3V 14 2
Vinx =0V, DIS=GND ; VCC =5V 1.4 2
Ving = VCC , DIS = GND ; VCC = 3.3V 42 48
e VCC # i Vine = VCC , DIS = GND ; VCC = 5V 4.2 48| A
Ving PWM 7 OV B %82 % VCC | fgy = 07 32
500kHz , DIS = GND ; VCC = 3.3V
Ving PWM #E OV %822 VCC |, fgy = 07 32
500kHz , DIS = GND ; VCC =5V
Ving = 0V, DIS = GND 1.2 2
Vinx =0V, DIS=GND ; VDD =25V 1.4 2.3
Vine = VCC , DIS = GND 14 22
oo VDD i i Vinx = VCC , DIS = GND ; VDD = 25V 15 25| mA
Ving PWM 7E OV I 42 VCC |, foy = 27 4.4
500kHz , DIS = GND
Vine PWM 7E OV I %EH: % VCC | fgy = 07 a4
500kHz , DIS = GND ; VDD = 25V
VCC FIRF /R R
Vvce oN VCC UVLO LJHIME 2.55 27 2.85
Vvce oFfF VCC UVLO A 2.35 25 2.65 \%
VGG, HYS VCC UVLO IR H; 0.2
tvce+ to oUT VCC UVLO HiBEiR 18 42 80
tvce - to ouT VCC UVLO KMIFEIR 0.5 1.2 7 us
- VCC UVLO HiR Uit 04 09 31
VDD e e F R R BB ATER
VybD_oN VDDx UVLO k)i 5.7 6.0 6.3
Vy/DD_OFF VDDx UVLO FR&BIfH 5V UVLO %75 5.4 5.7 6.0 %
Vo/DD_HYs VDDx UVLO i fi iR 0.30
Vvbb_oN VDDx UVLO EFifiE 7.7 8.5 8.9
Vy/bD_OFF VDDx UVLO R 8V UVLO %5 7.2 7.9 8.4 v
Vy/DD_HYs VDDx UVLO IR # 0.6
Vuop_on VDDx UVLO E 7t 17 125 133
Vuoo,_oFF VDDX UVLO 4 12V UVLO 5 ( 4Rk ) 107 115 123] v
Vy/DD_HYS VDDx UVLO H{EiR i 1.0
tyDD+ to OUT VDDx UVLO Sil%EiR 10
tyod - to OUT VDDx UVLO 3 4ER 0.1 0.5 2 us
tvooFiL VDDx UVLO HsR Ik i 4% 0.1 0.17
INA. INB. AND/DIS
Y N TR TS 2 23
VoL N R T 08 1 v
Vois L . "
Ve AR 1
Rined INX 51 iz i BEL INx = 3.3V 50 90 185 KQ
Rpisp DIS 5l J_bhi v pH DIS = 3.3V 50 90 185 kQ

t
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5.8 S (42)

BAEAS A B, B0 Vyeg = 3.3V 5 5.0V, M VCCI 2] GND ] 0.1uF HL% , Vyppx = 12V ( %FF 5V f1 8V UVLO ) . 15V
(% 12V UVLO ) , W VDDA #1 VDDB %] VSSA #1 VSSB f#1 1uF + 100nF #i% , DT 5 &% , EN = VCC 5 DIS =
GND, Ty = -40°C % +150°C , C_ = OpF (!
2% \ WREHE | ®ME amE B #

WHIRFEER
lo+ U 37 R IR Cvppx = 10uF , C| =0.22pF , f = 1kHz A
lo- U R PR Cvopx = 10uF , C_ =0.22uF , f=1kHz A
RoL Nz H PR loutx = 0.05A 0.55
AHETH
Voutpp OUTx b ff i 5 U5~ $z louT = 200mA , VDDx &% H A # . 1.6 2 Vv
Voutp OUTx Ly i 45 5 F 4ir lour = 200mA , Cypp=100nF HAi&H. 1.6 2 v
FEX B [ E B YR

A:H DT Lifig DT 5| JIFF i sk DT 51 %% VCC 1 INA, INB i 14t &

3 Ror<0.15k Q MZEIX e i 4 Rpr=0~0.15kQ2 6 02 6 ns
DTs 3% 1.7kQ<Rpr<100kQ Ror = 10k 8 % "2

DT (ns) = 8.6xRp7(kQ) + 13 [{ISEX M IA% | Rpr = 20k Q 167 185 203 ns

= Ror = 50k © 399 443 487

(1)

HAEUL )
5.9 FFoRrt:

AR FE U , B Vyee = 3.3V 5 5.0V, M VCCI 2| GND #J 0.1uF B4 , Vyppx = 12V ( 5FF 5V #1 8V UVLO ) BE 15V
( X+F 12V UVLO ) , M VDDA #i1 VDDB #| VSSA 1 VSSB [fJ 1uF + 100nF Hi% , DT 5 jl&% , EN = VCC 5 DIS =
GND , T;= -40°C % +150°C , C_ = OpF

DU 2% A T Y HRLIA T ) S SO BENTZ 5| IR FLR O IE IR, AR S 3 3 L PR R R (Bl

S8 PR A B/ME  BEE  BAE| $M
) C_=1.8nF , VDDx=12V , 20% % 80% 8
trise v b T iR ns
C_=1.8nF , VDDx=25V , 20% % 80% 8
) C.=1.8nF , VDDx=12V , 10% % 90% 8
teaLL A R BT TR ns
C_=1.8nF , VDDx=25V , 10% % 90% 8
g k95 = 100ns , 500kHz , 7E%)
) R - (s T e T - 900KHz, 26 33 45
PDLH FARIEE - R RlR T A VIH Z41h 10% TR ns
. I o WNBKH 9T = 100ns , 500kHz , 7E%6
) B - 5 S T  S00kHz, 26 33 45
PDHL FASER - HETERRY VL ZE kit 90% fif i 47 Wit ns
tpp DI HL DIS M8 ZEIR - iRy B 2% FE tenois_FiL = 20ns ( JZU{H ) , VDD = 27 48 80 ns
: — VDD_ON + 0.2V F UL | |
tpp DS LH DIS i 8 ZEIR - i AL T~ 3 w5 FE P K% = 100ns , 500kHz 27 48 80 ns
tpwmin A8 38 B ¥ H 1R B /NN Bk 5 VDD=VDD_ON+0.2V } ¥ i 4 12 30 ns
iK% = 100ns , 500kHz , T, = -40°C
% -10°C 0 6.5 ns
" . [troLha — teoumsl » ItrDHLA — teDHLEI
tom U IE YK ) 2% 1A% 1k 2818 DT I —
i \JHk % = 100ns , 500kHz , T, =-10°C
% +150°C 0 5 ns
ltroLHa ~ troLmel s ItpDHLA ~ trDHLBI
A - =
towp R 2 U iﬁu)\ﬂﬂ(y{ =100ns , SOOKH{ 0 5 ns
[toLHa — tepHLAI » ItPDLHB ~ tPDHLBI
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BRAESA B, B Vyee = 3.3V 5 5.0V, M VCCI # GND {5 0.1uF H% , Vyppx = 12V ( % 5V 1 8V UVLO ) 5k 15V
(% 12V UVLO ) , W VDDA F1 VDDB %] VSSA #1 VSSB f#] 1uF + 100nF #i%5 , DT 5| {7 , EN = VCC 5 DIS =

GND , T;= - 40°C & +150°C , C| = OpF
¥ PR A B/AME  WEME  BKME| HAL

cM 5 P R A B 125 v
|[CMu| ﬁEE+ji$%H7T HihE Vey = 1500V ns
[CM| RSP IR S B 125 Vins
5.10 A&k Rr it g 28

__ 60 1800

< —_— for VDD=15V

E — |§EEZE fg: VDD=25V 1600

T 50 < \

g \ % 1400 \\

S N\ S 1200

a & 1000

& 30 \ o N

£ N S 800 AN

2 ™~ 2 600 \

g 20 z N\

£ \ § & 400 \\

% 10 \ 200 N

3 0 \\ 0 AN

0O 20 40 60 80 100 120 140 160 0 20 a0 & Tenigeratjr‘;"(ocﬂzo 140 160
et ] 5-2. S A IR M AR 4 (198 VDE 47
[l 5-1. 44 VDE FRAERAI e g (maE | B 02 X ) M2 ( g
1B R B 1T I 6B 8 R R )

1.E+13 5~
TE+11 4

32¥rs 1,E+09 3

30%
EmD

TDDB Line (< 1000 ppm Fail Rate)

Applied Voltage (Vgps)

&l 5-3. HAFRE AW N

T
-
=
"'l; 1.E+07 -
'; ] VDE Safety Margin Zone
c
1.E+05 E Operating Zone
A
1 20%
B A o o L S o e R B I A e e e — ——
500 1500 2500 3500 4500 5500 6500
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5.11 SR
VDDA = VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

17.5 50

e 45
15
/ 40
12.5 35
"
T o A < 30 L
= v 7 = ]
g L1 // € 25
E 75 g "
3 |1 // 8 20
T A~
5 > — 15
LT
2.5 = — VDD=15V 10 ] —— VDD=15V
—— \VDD=25V 5 — VDD=25V
0 L L L L L Il Il
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0

Frequency (kHz)

5-4. HFIBE RIIHFE (lvppams) SHRZ KR AR (LA , VDD

100 200 300 400 500 600
Frequency (kHz)

B 5-5. SIEIE FRIRHFE (vopas) THEZAMKR (1nF AR,

700 800 900 1000

10 20 30 40 50 60 70 80 90 100
Frequency (kHz)

Bl 5-6. FHEE FRIRIHFE (lvppas) SHEZEIRIKA (10nF AR,

=15V 5 25V ) © lvoowe) SHEZ
» 14
— 500kHz
o 42| — 1000kHz
2 —— 2000kHz
—— 3000kHz
21 o0
g 2
E 18 7,
§ 15 / §
g 12 o '5—) 6
9 . ] 1
6 _— S EERE
— VDD=15V 2
° —— VDD=25V
" 0

40 -20 0O 20 40 60 80 100 120 140 160
Temperature (°C)

& 5-7. &@iE (lvopa) HEEERSEREZ KRR ( TR, RH

40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C)

& 5-8. iHIE (lvppas) HAEIFHRSREEZ RKXR ( LAK ,
fRESERIAN , TR )

VDD = 15V &} 25V ) MIFFRHER )
2 16
16 )
5
< 92 T [ < -
£ E "
= £ 14 E—
g o
5 0.8 5
13
0.4
—— VDD=15V — VCC=3.3V
—— VDD=25V — VCC=5V
0 T T 1.2 - .

40 -20 0O 20 40 60 80 100 120 140 160
Temperature (°C)

B 5-9. lycc) B ASHIFRERSEEZ MEXR (£, KB
A, BFFR)
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

30 6
/ —— Output Pull-Up
27.5 55|
/ Output Pull-Down |
25 / 5 —
225 ,/ = 45 —
/ E 4=
- 20 o
2 // © 35
o 175 e
E 15 2 S
2]
L ® 25
12.5 12
/ 2
10 ~ 15
75 — trise
: ’/ — tral 1
5 0.5
1 2 3 4 5 6 7 8 9 10 40 -20 0 20 40 60 80 100 120 140 160
Load (nF) Temperature (°C)
& 5-10. LFHF0F R Al 55 SR IR SR & (VDD = 15V) B 5-11. Wit s 5EE 2 MFX R
40 36
36
@ @ 34
£ = —
> \\
< 32 § I e e
a [a]
c c 32
S s —_
= 5 —
Q. Q.
9 [e]
a a
24 30
— Rising Edge (tPDLH) — Rising Edge (tppLH)
—— Falling Edge (tPDHL) —— Falling Edge (tppHL)
20 e e e s s e 28 : ‘
40 -20 0O 20 40 60 80 100 120 140 160 32 34 36 38 4 42 44 46 4.8 5
Temperature (°C) VCCI (V)
B 5-12. #HBER SRR AR B 5-13. f£383ER 5 VCCI Z %R
3 2
—~ 1.5
2 O
2 > 1
c I =
1 e —
S 1 g 05
L2 =
i) z
e’ g ° ]
2 S 05
< 1 S
o ~ ®
@ g -1
c g
-2 T 45 — Rising Edge
— Falling Edge
3 -2 : : :
40 -20 0 20 40 60 80 100 120 140 160 15 16 17 18 19 20 21 22 23 24 25
Temperature (°C) VDD (V)
B 5-14. [k EREE SRBZ KRR &l 5-15. fEHIERILEL (tpw) 15 VDD Z HIKIRF
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

2 8
— VVDD_ON
—~ 15 —— VVDD_OFF
3
@ 1 E— = 7
T 05 g
3 o © 6
[} <
[a] =
S -05 9
2 >
®©
g - > 5
Q.
g
o 45 —— Rising Edge
—— Falling Edge
2 ‘ 4
-40  -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C) Te mperature (°C)
& 5-16. fEHBIERILAL (tpw) SIREZ AR R & 5-17. VDD 5V UVLO B{E 5B H K< F
0.8 10
— VVDD_ON
—— VVDD_OFF
0.7 9
g\ —
E 0.6 %
‘i 0.5 g
T =
(@] o 7
5' 0.4 Sl
5 =)
0.3 6
0.2 5
40 -20 0O 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
& 5-18. VDD 5V UVLO iR SR E R MR A 5-19. VDD 8V UVLO B 5REZ FXER
1 15
0.9 14
; —
S 08 %
3 3 13
3 07 8
I =
(@] o 12
< 0.6 2
3 3
0.5 1
— Vvbp_oN
— VvpD_OFF
0.4 10 I I
-40 -20 0 20 40 60 80 100 120 140 160
o 40 -20 0O 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

2 0.9
0.89
_ 15
b
? < 088 ]
[5) ® ~——
-— \
3 1 g \E\
g 2 087 =
> I
3
05 0.86
— VCC=3.3V
— VCC=5V
0 0.85 - -
40 20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 5-22. VDD 12V UVLO iRH SR 2 HK% R Al 5-23. IN/DIS JEH SR B L FIKIRR
1 19
1.89
0.99 1.88
1.87
S S
< o8 — < 186 —_—
2 \§§\ 2 185 ———
£ 097 —— £ 184 —
= =
1.83
0.96 1.82
— VCC=3.3V — VCC=3.3V
— VCC=5V 1.81 — VCC=5V
0.95 ‘ ‘ 1.8 ‘ ‘
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 5-24. IN/DIS TEH{E K& 5-25. IN/DIS & H{E
900 10
850 —— RDT = 20kOhm
800 —— RDT = 100kOhm
750 8
700
% 650 m
< 600 = \\ ~
£ 550 —— Rpt =20kOhm £
F 500 —— Ror = 100kOhm S — N
B 450 2 4 \\
Q 400 =
a
350 \\\;
300 2 R e S
250
200 \
150 0 ™
-40 -20 0 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140150
Temperature (°C) Temperature (°C)
K| 5-26. SEXINTFLSHRALZ FIHIFRR (Ror =20k @ RI100kD ) | g 5.07. SR FIVLAL SEAEZ FHIXR (Ror = 20k Fl 100k )
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

20

—— 2.2nF Load
—— 10nF Load

15 e S

il
|

Y Axis Title (Unit)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
TIME

& 5-28. J R H BT
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6 SHMERFR

6.1 fERRIEIR MK B R EE

K 6-1 IR 7 W AGEIE A A1 B L3RR h it 5K 98 R (tewp) AIEIBILAC (tpm). EEMEIEIBILAS , A
NLARERE , F B DT 5132 VCC REEFSEX I (]

I
I
I
I
!
INA/B |
I I I
1 i i
troLHA l<—> <—>} troHLA ‘
i | i
ous — | .
I I I I I
1 1 | |
teoLHe ‘ ‘ ‘H—l—> teoHLB
! ! tpwos = | tpoLHe — teoHLs | ! !
ouTB } } | |
I I I I
& 6-1. EBMA , 22X KA
6.2 bF+Z T R [A]

K 6-2 R TS EFHEE (trise) AR RS E] (tracy) FIPRHE . G < Q0] S BRI 8] AR B 8] (0 5 245
B EST 7.3.4,

80% 90%

trise Teaw

B 6-2. LFH ELAT T [T TRl AR

6.3 Ha A\ ANEE F o L B 1]

6-3 Jreor AT RE R WA BRI 8] o AR RS DIS 5 BANE L B BR S s h 4, fE5E3E DIS 5l E 2 1nF
I ESR/ESL HUA ST 558k TG TMEZ(ER , 26 11 7.4.1.

|
INA ‘ ‘ ‘ ‘
\ i i |
! |
\ | q !
| | |
| | | !
i | i !
| | |
I I I !
o
|
DIS High ! |
| | Response Time 1 |
| |
DIS ' ; 1
T | |
1 / Distow | } |
! Response Time } ' !
! I I I,
OUTA —— U toou
| | 1
o
10% 10% | / 10%
- T
! |
! i

& 6-3. 25 51 i
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6.4 T Y FEFE X ) 8]

L E MK (Rpr) # DT 512 GND i EALIXIN AIAI G . A7 RSEIX I 8] (S8 2 PEANE R, 1655
7.4.2,

D S TN Z

v

|
|
|
|
|
|
|
! 10%
|
|
|
|
|
|
|

1
|
|
|
|
|

OUTA |
|
1
|
|
|
f

|
|
|
| |
| |
| |
| |
| |
1 L »
| — : ]
tPDHL | | ) " I I
ouTB | : T( : AIXQO% teoLH :
I | ﬁé 10% | | I >
| 1 | | i | | g
! ! DeadTime | | oo Dead Time ' |
| | (Setby Rot) | [ »/  (Determined by Input signals if |
: : : : : longer than DT set by Ror) :
| | | : | !
&l 6-4. FEIX BRI FF R S50
6.5 L H UVLO Z|# i FEiR

TE IR A % RS 2 i RS U AE R 2 /T, UVLO BRI B4 L 2 A 4E4E L IEIR . %FF VCCI UVLO |, IhiE
1B 5 SUN tyeers to out ( BN 40us ) , X1 VDD UVLO |, BAEIR 5E XN typp+ to ouT ( BEH N Sus ) « IR
%811 VCCI A1 VDD %l IRHE R S 5 |, 7255 PWM (55 2 B IEE L a . & 6-5 MK 6-6 Ex T
VCCI #1 VDD i UVLO IR R 71 .

i INA 8¢ INB 7& VCCI 5 VDD #id H % B 1 S8 R AE 2 §r b FiE s R4, WAE VCCI 8¢ VDD #id H UVLO
FHABIESE tycer+ to ouT B tvppxe to out LA, FTHANSFEH . (H2& |, 24 VCCI 5 VDD Y 2|1 iR T H 5 H 1
KW BMERT |, fE4 i SREFMK P 28T, 2EIR/NT 2us , BAREGR T R S| I B i R4 2. X AKX R IE IR B
TEHI LR 23 REAZTE VCCI 5 VDD Wi # 1R %2 451817 .

A A

veel, [ \ VCCI,
INX Vveer on Vvcel oFf I

\_

VDD VDD
X J tvects to ouUT ) / v tvop+ 10 0UT VVDD,OFFX

VVDD77

\ 4
\ 4

A\ 4
A\ 4

OUTx OUTx
/& 6-5. VCCI _EH UVLO #EiR & 6-6. VDDA/B L-Hi UVLO #ER
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6.6 CMTI )3,
K 6-7 ;& CMTI R & 1 iy B = A

Input Logic

ouTB

Common Mode Surge
Generator

& 6-7. 4L CMTI JUR B E
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7 VE4H B
7.1 MR

T RIS T A TR IR JT R T AR BURE |, I W 2 A2 1 1 5% PO B b R 25 g A O AN 2 0 T K RO
MR BR S 25 . fE—LefF oL T ?’E%'J%%?B?Hmfﬁ/iﬁiﬂﬁEﬁolbﬂ%@EiﬂﬁJiaa%%E‘JﬂM&o FEAE F B v i 25 A DL R
Junst , BOYR B # it g G Sl 2 3.3V IRES , R L2 2.

UCC21330 72 — # R i I XUE T Ml A Kz &%, 200 e B W] S5 & F e YA s LER B 46 41, IR KB B 3% SiC
MOSFET fEWN L2 F R GRS . s MF AR Z AR | BENS 5426 f i RUFAR O FORY I ok sh fmih AR , ek
R PE e AE o PH A T g AR SE XIS (8] (DT) 4241 fEN S L) DIS SIR, DU A AN A I 10 R B e
(UVLO). 4 N fRIFFFER I | B K 58 A5, UCC21330 2K Hoff t ARFEA LR . SRS 3 A 5
CMOS Al TTL ez , AlERECy AL R i 45 55 . R ImIE Y thH A% H %A S (INA AT INB ) #24
A 70V 5 A A ST A A

7.2 R HHER
| I
| |
| |
INA |:1 | |
] | |
| |
| |
DEMOD| Deglitch
: : UVLO ) Filter
, [ =R \—y—l
S
T |
O l-————————————
. @
Deadtime T Functional Isolation
Control c
jel
©
C
=)
IC

I:)EMOD| ) Deglitch

Filter

2
1
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7.3 RetEUL A

7.3.1 VDD, VCCI FIX [k (UVLO)

UCC21330 £fxf i ¥4t VDD F1 VSS 5] Iz 5] f Fa Y FE B B F 4 Py 38 R R 8t 8 (UVLO) R Thag. 24 VDD fi
BHREAASRFESNEIET Vypp_on BUEH 3N EIRT Vvpp_orr B, EIRHA G ( INA FTINB ) HPEIRAS QT
VDD UVLO Y Be#B 244 52 5 M i H ORI HL P

RS2 Fd AL T R A BB UVLO ARZSHT |, IXzh 28 far @ ik BR ) sk sh g 4 b e T b T A Y5 A B B OR 7
RHF (WA 7-1 iR ) o EXFIER T, B3 PMOS #% Ryi.z FHIT , 1 N &8 NMOS i@ S Roamp 7% 39K
st . BT |, W B A Aot 2 T E NMOS #4E BB L | 43 E S B RIS | % B
WZIN 1.5V,

* VDD
=]

Output

Control outT

RCLAMP ‘

RcLawvp is activated
during UVLO VSS

|

B 7-1. FE TR R
VDD UVLO fr4i& HA IR IEE (Vvop Hys)e AHIEAEESIMR A | BBk #sh. M Tk, & e
T DA 52 B P TS /NI T B, SRR RS LA A TR I AN AR L IR FE SR AR I NI L SR 2 R

UCC21330 I A it HA W R IS BUE (UVLO) frIMEhRE . BrARALE VCCI fE /8 3NEIE Ve on » A W&
ALHENTARR. 25 W ENR T Ve orr WAL , (55K 5 1M . mH , SHT VDD i UVLO #
L, X BAFLEIRAE (Vveer nys) LABIIREEIZAT .
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FTE A UCC21330 4154 VDD #1 VCCI R] K 52 ¥ 4 0} 5 K AR 43 59 30V Fi1 5.5V,
2 7-1. UCC21330 VCCI UVLO ThfeiB%E

A Ifa
s INA * INB OUTA 2 OouTB
5133117 VCCI-GND < Vyocy on H L L L
#1F 8 IR VCCI-GND < Viyeol_on L H L L
4 {3311 VCCI-GND < Vyocy on H H L L
5414311 VCCI-GND < Vycey on L L L L
% {FJ3 315 VCCI-GND < Vool orr H L L L
BIFREE VCCI-GND < Vyeer oF L H L L
% {FJ3 315 VCCI-GND < Vool orr H H L L
B AFRFE VCC-GND < Vyeor of L L L L

% 7-2. UCC21330 VDD UVLO IjEEi&4E

2N ;
*ft INA * INB OUTA LE ouTB
0k 33915 VDD-VSS < Vypp,_on H L L L
#0453 9117 VDD-VSS < Vypp on L H L L
S04 /1 1) VDD-VSS < Vypp on H H L L
0453 117 VDD-VSS < Vypp on L L L L
BLEE R VDD-VSS < Vypp_ oFf H L L L
SF5E)J5 VDD-VSS < Vypp oFf L H L L
HPEE R VDD-VSS < Vypp, oFf H H L L
#1H 305 VDD-VSS < Vypp oFF L L L L

7.3.2 AR HZER

R 71-3. MANIBHBER
&% VCCI. VDDA. VDDB #J&. LH., %% UVLO T/EHRWELER |, S 41 7.3.1,

WAL )
INA INB pIS OUTA ouTB &
L L L L L
L e L L H B BT I DTS | BB LK 1) 5 30 4 R A V04, 1 21
H L L E L 742
H H L L L
H H L H H DT 51 45T 4 5% 45 5 VCC
BETF | R L L L
X X H BT % L L

() “X” F7 L. HBERIFR.
7.3.3 K

UCC21330 K% A GBI ( INA. INB F1 DIS ) T332 TTL Al CMOS % N BEZ4E |, i%i¥% 5 VDD HiFH [k
SE4fE B . UCC21330 A 2.0V M m B P BIAE (Vinan) A1 1V R0 Sl 7R B P IR, DRI T DA 3% 4 e T 4
HiMES (Hlsk A 3.3V BEEh &GS ) BRI A S . BB 1V K%ENR (Vina_nys) » P RA H
PR T g7 808 o W FAEAT R N R FEFRE |, 0T Hr B8 2 iR o0r B 5| ) B TR P 2R e
BEE N 90K Q (WESPTT 7.2) o 1B, WRAE N |, T BCK HE .
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1T UCC21330 K% N\ 5% WX sh 23 AHRE 2, DRI S0 7 o e B K bR 3 2% 1 VDD . jitiinT INA Bk
INB HEA{E 5 FIPRIE 22 4~ Mk VCCI KIHLE .

7.3.4 B

UCC21330 fffirth 2R A B4ty , 8 FL T 9% T8 He 4 KoK o1 & XIS a) | REWS 7F 5 7 B SR (LI B4 i it
( BRI TSGR A B AR AR B R 22 17 dV/dt ) o Fth 2 R g A% 4> P J9iE MOSFET 5 Mo _L47 N
436 MOSFET ( Jf#k ) - N {46 MOSFET [ Re M & g (i 1 sy , AT S B DR 0 o X2 3 1 78 4
RS IR PAZ Dy e IR, AEFELI (8] A RE % 0E N 7438 MOSFET SKSEHLHT .

Roy SHCEBE MM E |, (URE P B s Sam i . XREFN LA N VA8 8 BLIR S N AR S IR
A, I BALAE R RS MBS g P 45 27 59 . 1% N W IE SR Sl B HL R 1.47 Q. Bt | 7E1%58 %
SHERYEL , UCC21330 4y 204 2 s B F 4 NMOS #1_EHi PMOS 2 [l [ e FH |, BN 1.47 Q//5Q | %tz
KT Roy ZH TR RIME. Ron MMEHED T UCC21330 F-3d i [H] iy PRas 1

UCC21330 H i Fhrgs a5 N V4 MOSFET. RoL S8t /e —BiE RN , KRR B4 NRORES T
BHHL. UCC21330 (1At #FRE SR AL 4A WeAE Hr ri IR 6A W AR HE H iRt ikoh . %t i AR 7E VDD Al VSS 2 [A]42
SR EIEAT |, XINTh TR AT B ) MOS #ath 2% .

T ORI SR B g AR W RIS AT | TR R MK S o FURFME R B R de /N K o O A T A
IR B A v A B e R NN TR X2 HIREN S IC TR AE TR IR B IR AR UE I . 7 EE L B OOAR B
KA TR BRI RK R 8L, A4 Be DRE S HOIR S SO R S AR (i 28 X TN 1 R SR sh 4, AR
BANMC TR i AR DR R SRS AT o AEMIERIT SGIYIIR] | R RS 7 9K Bl 28 58 R 0 2 i R 2R 224, T
RRAEARFRFITREM . AR ERNARGE &, IEF RG] RE = T BA &R IRPUE A 5K 5 45 1
EOS #ithh. Bt , 75 B dm Mt 58 BEOR B R RGP RIS AT % me /N Hh Ik 98 B HGER T 2 AN AR - M 2
VDD RJEHE . MR PR PCB A1 R 25 AL 88 o A i I8 4T B doe /I ik v 58 2 AT RE R T R AU 1R 2 v S R B /N Ik
MIEEE . AT RGEBBIIT , LARE A R GEHT s (0 /it Bk 98

» VDD
D% :J Ron
Shoot- = R
Input | Through NMOS ouT
Signal Prevention
Circuitry f R
Pull Up TL
VSS

B 7-2. #iH
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7.3.5 UCC21330 149 —fRE LY
K| 7-3 S8 7 UCC21330 ESD R4 jufh: i S A HAE . I HRAE T S8 ity e o) o K0 A 1 T s

VCCI
(= al
2]
OUTA
6V
T \1 VSSA
INA ;
i NC
INB i NC
DIS VDDB
DT
? ? OouUTB
& 7-3. ESD 4#4
7.4 FHEDhRRE R

7.4.1 24 5B

K DIS SIAIBOY R B ( BUERFRITEE ), FIRSCHP Mt . K DIS 51 ARl ff UCC21330 IE#iz4T. DIS
Wi IR [E] 7E 48ns Y B PN, Wi I8 5 AR 3R SE IR —FE . A A2 VCCI fRFF(E UVLO BI{E LA LI, DIS 5174
TERHH HRA DB TR WRAMA DIS 51, @uCk gl it | DLt AP tERe | @2iFENs DIS 5l &R
Pz B A B, E5EIL DIS 5] AL E 2 InF HIK ESR/ESL HIA #R2EAT 55 16 .

7.4.2 HJ4FESEIX BT 1H] (DT) 5/ 40

filiF UCC21330 , A/ wlidid LA R J7 iR B 58 X i) 8] (D)

7.4.2.1 % DT 5| jiE#:3 vee

W ST, PIASBASEXE A X vt ES.

7.4.2.2 DT 5| j{iiE#: % DT A1 GND 5| i 18] 4 72 e pEL 2%

MILAE DT 51 AT GND 2 [a)CE — AN H B 2E Rpr kAT tor gifE. 7T LARAE AR Rpr 18 , HF Rpr LA kQ A#
K7, tor LA ns AL

tpr =~ 8.6 X Rpr + 13 (1)

2 Rpt £ 1.7kQ £ 100kQ Z )i, 2R 1 far. AW FE KT 100kQ £ Rpte

—NMRANE T RIS EEE S — ME S R OISR i H 5 5 S8 DX TR) 4R 24 ¥ B 9 9K 3 45 2 A2 0 B8 X I ]
B NAE S B CAEDCI A A R BCAR . An SR A e N [ IR A T v B, U0 A b AR S RO BN P .
FrtE TR RS, IF HE I AN IE R 24T I & 1) D AE BOE FISEIX I Al 18] 7-4 BoRJF il 1 & AR sh 58
DX ) 1248 TAR 26 AF
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| | | | | | | |
. | o | — I
| | | | | | | |
ma | | | o | N |
| : i ‘ N I
| | | | | | | | | | | |
B B | o B
ne | | | | o | N
! ! ] T ! N
1P e el e > e e e
| | o | | |
OUTA | | | | | | | |
‘ | L | | L
. ! ] T . !
| | | | | | | | f—
| | | | | | | |
| | | | | | | |
outs | | | | B B |
| ; ; | | | ; | ; | | |
| | | | | | | | | | | |
| A e c | D e F ]

B 7-4. FMRANE SR ETRMASRZBZEKXR

ZM A 1 INB B NCHLSE | INA 22 A E . INB SZHDE OUTB 3N HE T FFK B 4 F2 8 52 128 X B 8] 23 it 45
OUTA. ECHFERE MBEIXIN a5 , OUTA fEs A8 A s>

%M B 1 INB 25 Am B, INA 28 MK INA BLZESZEDE OUTA ¥ A L 3544 O 2 A5 15 5 (1 A6 X IS 18] 43 B
45 OUTB. 7O 4w EMFEX A5 , OUTB BEfSAS Jym HSF.

%M C 1 INB ZAMKHLF | INA 59K H T . INB 2RI OUTB ¥ MK HLF 3+ OUTA 4 iic E4mfEsE X I [A] . 7
EAER T ANE S 50X R T CmfEFEIX I TR . R, 24 INA 28y P | INB SZEE OUTA %
N,

%M D @ INA 8 NAGHSE | INB 58K H . INA SZEIE OUTA AR HE T I8 B 4 F2 80 52 (28 [X B 8] 43 it 45
OUTB. INB ] AZ%EX I Al KT CgmfE b X IR . Kt , 24 INB 28y B, INB 2R OUTB N =
e

%A E @ INA Z NS, 0 INB A1 OUTB I3 AR . AT %R f , INA SZEDE OUTB i 1K H 7 I
OUTA R TOIRES . — B JS , OUTB 48 A B S -85 L 4 A2 138 I PE X B 1] 73 Fid 44 OUTA. OUTB 24
NIKHF. 7EEmFEEEMFEXEE G , OUTA REASAR A HL T,

%A F 1 INB A2 A 7, 1 INA 1 OUTA T A& . A TGl b |, INB SZEDE OUTA 7 2K 5 7 I A
OUTB {R#FHEH - TARES . —BEJ5E , OUTA 25 MK BT 4 CUm AR ¥ FISE X I A 3 id s OUTB. OUTA BL4&
AR, 7E O FE B E AL X A5, OUTB AEfE 28 N i

24 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC21330
English Data Sheet: SLUSFE4


https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com.cn/cn/lit/pdf/ZHCSU86
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU86A&partnum=UCC21330
https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com/lit/pdf/SLUSFE4

13 TEXAS

INSTRUMENTS UCcCc21330
www.ti.com.cn ZHCSUB86A - JANUARY 2024 - REVISED JUNE 2024
8 N FSLiE

&iE

PAN SR 2> B AE EAE T T o, T AE ORI HER A e 8tk . T B2 7 B AR S E & oo
FEIEHTHNM . 25 MR B SEIL, A R STIRE .

8.1 MAER

UCC21330 A &k ki 25 Th e F g ph2s IR sh D Re 45 & 76— . UCC21330 ( A4 1A 5.5V 1) VCCI A1 25V 11
VDDA/VDDB ) RiF. B , Ft e FfE MOSFET. IGBT & SiC MOSFET M. il (A 0u ak 477 K 5
%, UCC21330 BAEEMA M. mPRI IIEE (UVLO. JEX I AIFIZEH] ) FIg i AL IT et B | Sov it
NG A REM TN T IE /NG BB R g (1 BT FF 4 H5 7 & T 71 B[]

8.2 LRI ]

8-1 W HLE B 1R M UCC21330 IXA) LR A7 iC B K 225 8Lt , 12225 B0l DURIAE 2 R UL IR e
ddtAh e, BlNFEP RIS RIS R e tris s A an s, DU =H A HLIRE R .

VCce HV DC-Link
vee | | { Rsoor
I | Rore —
PWM-A : : ’
R [ 1 Ron |
c
| I IN
PWM-B _:_{ | ) ):1 —_
: | x VSSA TCBOOT Res
| o I *
“ B -
= g1 § r----=d,
o | m I i o
=z | ' < i
2 I _g SwW
£ : ©
[=}
Ie} I ® R
DIS : =L OFF )J
: 3
e »— —
i VssB = Cvoo Res
I 1 . o
|
| ~
VSS Copyright @ 2023, Texas Instruments Incorporated
& 8-1. BLRY R A R 2 A
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8.2.1 i/ ER

% 8-1 B T RIS 52 3550 UCC21330 SR A &l i fic & 5k h 1200V SiC-MOSFET.
% 8-1. UCC21330 il ER

5% 1 Bfr
By BN g C2M0080120D
VCC 5.0 \Y
VDD 20 \Y
B BRI 33 v
I (fy) 100 KHz
FL R E 800 v

8.2.2 IEM i

8.2.2.1 #it INA/INB A\ Je i 52

A UCHH P 3k G i N AR X B 2 1045 5 AT B R DL S ( BAEIR ) B i M5 S . SR, mT DA N )
A RIN-CN TRV 28 K IE B AR BEAE AR R el PCB if 2k 5] N AR -

SESUE B4 0Q % 100Q WP Riy Al 10pF Al 100pF Z I o ZEabtf , ##E Ry=51Q H
Cin =33 pF , Fe sl 27y 100 MHz.

FEMEFEIX LSO, — 8 B AR ORIk B8 5 AR RR B IR 2 [T BT .
8.2.2.2 RSN A B N E R BB R

BN, AR AR BN, A2 A Sl VDD B AN E 2 T AT SR . A AR T K B e i
EHU , Bt E 2 A ERBES TR RE AR K. S SUEIEBOR T M A IR A S . B IR Eh 85 i
P S AR RIS AR B B AN R R R AR AE -

WREEANER 28 A EUOE R E R . Pusiik i AR e A K IE A R R ARG AN SIC MR
B DUEE KRR B D S ) R RN AR S R s 7 S g 5 NI AE . ARBI AR | B BEES LR N 800 Vpg. HHE K
B R R N %K T BRI R IR B SR AR . BRI, AEIthikR T 1200V SiC Z % C4D02120E.
Wit B2 H RN, @i B 258 Rgoot. H 2% HLFHLIE A F T B#{% Dgoot AP IETR HLIAL , FEFRHIAEAN T 5% & 3
N VDDA-VSSA HJERIRITFEER,

RN VDDx-VSSx [ HL JE R #I7E FET f1 UCC21330 [4axt i KA e LA , S0 Tl e S Hi i 5
4,

Reoor FIELBUELE 1Q M 20Q A, BAKBR TP I 0 . AGrhik e 7 —A> 2.2Q BRI HEBE SRR H %
R IR R AERIRAITE UL, TZE Dpoot MU MG TN

Vop — Vapr _ 20V -25V

I = ~8A
DBoot(pk) RBoot 290 @)
Hrep
* Vppr & 8A M T B4 ZARE Tt Ik ) s B
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8.2.2.3 Mt IEzh 2S5y ) B PH A%

M‘%B*Hﬂ*&EBiﬂ%EEBH% RON/ROFF ﬁqﬂ: .

1. BREIPF A B A SR IR

2. BRI R/ F IR TT e dv/dt. di/dt FOAR R S S 51 3R .
3. TN RN SR | 5 e EEE RN R IR, ARG T AR RE
4. [FCHBLTH (EMI).

s 7.3.4 TR , UCC21330 HA A& IEHE P 938 MOSFET Misk /47 N i MOSFET [ bi&ity. Ha
HIEAE FL LA 4A. RIBE , mT DA DA 2 SOk T s F7 i -

loas = min[4A, Voo ~ Veor ]
Rnmos I Ron +Ron +Rarer _int 3)
log, = min[4A, Voo ]
Rywos | Ron + Ron + Rarer i (4)
Horp
* Vppr /& 8A ST H 28 IR R IE 1] e F
° RON . 57I‘ELB%@EEBEQ
M RGFET_INT . IjJ%E‘IEI;I'fZIX%V‘]%B*Hﬂ*&EEBE ( %E%%%ﬁi%iﬂﬁﬁ ) o
© los = ARV - 4A. MR RS S 0 AE R LR 3 T M B BX ) 1] 6 R REL - 5 L R 2 T P e /DME
TEAA
Vo — Vaor 20V - 0.8V
lon, = = ~ 2.4A
Rywvos || Ron + Ron + Rarer e 1-47Q2 (| 5Q +2.2Q + 4.6Q (5)
los. = Voo = 20V ~ 2.5A
Ruwvos || Ron + Ron + Rarer e 1-47Q2 (| 5Q +2.2Q + 4.6Q (6)
DRI, e O AR AN G A2 s FELAE 20391l 2.4 A BT 2.5A. TR, A A DA 2 2XORH SRR E HL I
|OA7 =min| BA, VDD — VBDF — VGDF
IqOL + F{OFF || I:{ON + IqGFETilnt (7)
log. = min| BA, Voo — Veor
F{OL + ROFF ” F{ON + F{GFETilnt (8)
Horp
* Rorr: ANER I T FEL R ;
* Vopor | 5 Ropp HIEH S A IR ZHRE I IE 8] K B A1 1) 1 9 MSS1P4.
o oo WEEVEHIT - 6A. MR DR S A IR VEE H AURT S T M AR Sk B[] 2 H BEL T B L A 2 T PR e /M
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TEARA A

| Voo — Vaor — Veor 20V -0.8V-0.75V ~3.6A

oA~ ~ RoL + ROFF I RON + RGFET?Int ~ 0.55Q+0Q+4.60 ) 9)

Voo — Voor 20V-0.75V

los. = ~3.7A
Ro. + Roe Il Roy + Raper e 0-55Q+0Q + 4.60

(10)

PRIE e AR I Ve J8E P 3787359 9 3.6 A AT 3.7 A\

HERE , MR IRt 32 ) PCB A7 J A 5 38 A BT o AR SR Bl 5% 20 v 1) 242 R R AT DAY A e (i i A
Wz I S EOS AT e DI, SR ATE R KR B AR IR SR B 88 A Bk . T3 — 5T, 4 Th AR AR
LA (Ciss) FEH /N (BN 1 nF ) W, UE(ES A0/ RO T 3R it 2R 20N, RO BT AN R BN RRE , %
T A AR S 3 o

WRABER OUTx HE 35 HiI7E Bdl R b i 4 i RBUEME AT (BFEBES ) |, 78RS 00 R nl BT 25 14 i i 4
Wo FHED 2 FIMRIRE |, BAE FET MR & — M E R LBk . AA /e b/ R e, n] DU
HNEREHAL M, DUMEHR OUTx HLEEH/A7 2 VDDx Al VSSx Hi [k .

8.2.2.4 MR 2 YE AR H PH BRI B

AR DR 2 A A b R AL T AN S RS, O AR YR K B 2S Ras W MIR N hr B R . hH
BH 2% 3845 Bl T 2E MR X 5 2% Re % 538 0 3h vy BP0, KB iR S U B dv/dt 1R Sl RS . %
BH 2838 5 K/MT 5.1k Q Fil 20k Q 28], HARE R T IhF 4/ Vth Fl Cgp 5 Cgs 2t

8.2.2.5 fHE MR KB AF Dh R IR FE

MR IR &% 7 R K S FE P B4 UCC21330 (Pgp) AT ZATAEAI SN HLEE ( an /M AR 5l HLBEL &% ) i
ke, A2 EBFOFROELE Pe  , AT AR AT E

Pep 7&K HRAAE , HhE T UCC21330 Mk el e IRAE , AT Lt o 55 170 &7 2R R B e SR L AT il
o

MRS IRIFE Popq , FeH 6 & IR 2R AE — & FF AN TAERS (1750745 Th AR ke UL SR 48 16 ) & 1)
¥&. Pgpq /&TE4E VCCI. VDDA/VDDB. JFRSSFMIFERE T |, fEIL A EERS] OUTA A1 OUTB W7EG 4L
. EARHIT | Vyeer = 5V H Vypp = 20V. 24 INA/INB L 100kHz i M OV HJ#: % 3.3V I, 4344 H i
R IVCCl =2.5mA H. IVDDA = IVDDB =25mA. Atk ) ﬂu@ﬁu\‘[://-\\ﬁﬁ_ﬁ PGDQ :

Pepo = Vvcer X lvcer + Vvbpa X Ippa + Vyvppe X Ippp = 112.5mW (11)

A EARTTRRAEBUE Popo , LI BA 4 E M BB | BXEN AR AERENTT 5 1 rhoet Hedb AT 78 e AT . 7
BOPR A M 2B SHFE Posw T LAIEIE BL T 2 AT

Pasw = 2% Vpp x Qg x gy (12)
Hrp
* Qg R MIRE MR HLAT .

1L FE 45 B L RELET T A A, ) VDD T I H LR 7 A2 1 O 2 1.
B, 75 AR R

Pssw =2 %20V x60nC x100kHz = 240mW (13)

28 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC21330
English Data Sheet: SLUSFE4


https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com.cn/cn/lit/pdf/ZHCSU86
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU86A&partnum=UCC21330
https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com/lit/pdf/SLUSFE4

13 TEXAS
INSTRUMENTS UCcCc21330
www.ti.com.cn ZHCSUB86A - JANUARY 2024 - REVISED JUNE 2024

Qg RRIIHRAMELELL 20 A [IHLHLAN 800 V A HL T HEAT I SIS (RS MR FELRT 2% FbL iy B 1 265 1 ) AR A T A2
o %t g B UCC21330 Mk IKZ) #4148 Popo #& Posw M — #6745 . iR AN MR IXB) 25 tHpH >y 0Q , U
Pepo K55 T Posw , I HETA MRS 85 45 4B #R K /2 UCC21330 WAERL. WERAFAESMIE S AN ST s B, I
HAFERE o A AE MR IR ) 5% b hr/ B iy A BE AN SN A AR F B TF) o BE AR | An SR AR E AR R IE B 4 A6 A YR
B, Wb/ fr PR L PR [ E R, PRI, WORBL R A BIAT |, e ARk . L, Pepo 1E
KPR TE T AR

FH] 1 - Ltk BRI T PSS

Pasw Ron Il Ramos RoL J

Pepo = *
2 Ron IIRnmos +Ron + Rarer it Row +Rorr [ Ron + Rarer_int (14)

FEZVCH R, BT TN )R R R FR AN T AAVBA |, BRI AT U DL R A R eRAE 5 UCC21330 MR Ik 5 2%
FE -

50|]1.47Q 0.550

_ 240mW +
- 0.55Q + 00 + 4.6Q)

Pepo 7z X (sm (1470 + 220 + 460

FB] 2 - et B/ T rERHAS

) ~ 30mW (15)

Papo = 2 xfgyy %
0 0

Tr_sys Te_sys
4A x _[ (VDD — Vouras (t))dt +BAx _[ Vouras (t)dt}
(16)
Hrp

* Voutas(t) Atk IKz 2 OUTA Al QUTB 3 JAI7E 538 Al e Wr kA8 B 18] (1 fELE. |, '8 ) PATRT AL RS ( 76 St
NAA | TESEWTES A 6A ) X EE A B AT FE B . BRI, Voutas(t) I E R 4R, AT LA H T
TR_Sys Al TF_Sys°

XTSI |, iR R — A ERECT R BT T — SR ) Popo A2 E 01 1 MG 2 MAHE BT
RS, ATV E BRI RO R B MR IKEhEF UCC21330 H LR IR B #S AR FE Pop N ¢
Pao = Papa + Pano (17)

AR R iZESE T 142.5 mW,
8.2.2.6 fHE LR
UCC21330 H&hifi (Ty) Aridid BLF 2 3T 5

Ty=Tc +¥1 xPgp (18)

Hr

o To AN A E BRI ) UCC21330 AhFein L |
o Wyr R BTHRHIES

il 45 TR S8 (W y7) B BN (Reyc) AT EARROR I B s S5 I A5 S e 1. K280 1C AR #4
REIE I B 3 51 2R R PCB i KA — /Nl o0 (S RE B I b e TR (3 % 7 BEAL HEAT PO AR & ) Bk R
A ERHR I IABEE I A 7R U A RE A RO Reyc MFL , #11E @ ke side IC 224 B NI AR . £ERTH
FAREDL T, A Reyc F BRI R SL SR . Wy AR BOET 1C T H 5E AR PR B AR HIFR
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S rp AR AT S SRS Ao IR S WA A SR AR R AT LUK S IR SRS R B LR IR N . TR ZE R, iF
B G IC BEL TG PITIR 7o

8.2.2.7 ¥ VCCI. VDDA/B HLZ&%

FiF VCCI. VDDA A1 VDDB )55 5% 23 g8 0 TSl nT SE R Mgt Bk 2. @GR E A HUE s % RECH
B2 2 R B (K ESR A ESL. RGN L ZEH A S (MLCC). HEME , MLCC L/ EIf I B K 2 52
SERRERAE. BN, e 15Vpe WERMmER |, MAF 25V, 1uF X7R B2 K2R 500 nF.

8.2.2.7.1 ##E VCCI HE#

EFEE] VCCI 1955 % B A A8 SCREVIZOZ AR P  REAS B LS BRI A, Ja B 081 mA. [RIE, iZ8 HTE ILfE
i 100nF EA_Ef# 50V MLCC. 1 S fii & HL % H 55 VCCI 5] I BE B A A, W NAERME R T 1w F (8HEE
fift LA %55 MLCC JFBRECE .

8.2.2.7.2 ##¥ VDDA ( £2£ ) 5

VDDA HR G B 2 IRAC E P WAy F 25 7777, I SCRr sk 6A IR IXE) HL At A2 75 B0 Dh 4 de M4 4
FERGE BUHIAR SR B L o

BEASTF SR 1 e 75 ) Fr ) DA I BAR A s AT A 5

Iypp 2.5mA
Qrotal = Q¢ + Fow = 60nC + IOOZIHZ = 85nC (19)

Hrp

* Qrotal : JTH i HLAT

* Qg @ TR SRE MR AT .

* lypp : 100kHz. &AM T iEIE B 5 R FE.
o fow @ MHRIRENEE SR

K, Fraa ) Coot 48X f/IMELNT

_ QTotal _ 85nC _
CBOOt = AVVDDA = W = 170nF (20)

o
* AVyppa /& VDDA AbHHEELLH | fEABIHH 0.5V,
YESZBRA , Cpoot WA TR TAF S M . BCREIT AU VE A7 7E LV B ML IR SO A A | LR SR TR G

IR GBS TUBL LS NS o DI | BEITE Cooo LM B8 — M S ATHIHA B, FEHHZ LA BT A 4
i VDD A1 VSS 5IHIE . ABIFE$E 7 —> 50V, 1uF H7EL.

CBOOt = 1UF (21)
PR A BT | BIERLHIR VDD & VSS MUHLIE RS MR “ UGS TAM” 1 oft I UG TR o L
o AR R 28 AR AOAE LT DUR AR A SR IT S D3R AR, SRS 7E v 0] 5 308 Y 1) 4 S 42 (A A
IX ) A5 A FIAR

A YR L PR R UVLO R ERBIE LAR v DA S50 o K R W7 I 2 S PR Eh R 20k o R BAAS 245 (K7
AT ORI AR, W2 T 2R B & oy ot P vy divdt ARy dv/dt RS, JF AT REXT 884 F I R -

A B D PR AR 0 A0 N I SC T T, R VDDXx - VSSx 5 iU E H A ik ESL/ESR 155 B LR 2% . A&
Bt —A> 100nF. X7R PR A 385 Croor HBRMALBESERE -
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&1
HKH Ceoor HARREATEU. ERTIL NN , Cpoor MTREIFAZTEH , T Veoor & R#F#E UVLO
IR Bt , mfll FET A SERBERAG S <. SHMERIN Ceoor 78 HUAIIIE , A2 —HE HA
B R A S TR PR 2 LR AT A o

8.2.2.7.3 i#£# VDDB HZ %%

Wi B A A 5iMiE A M E R ERESR | FFE% VDDB A (£8 8-1 hiE RN Cypp ) » EIXAFH H2E
B EIF , VDDB R SHEE T 54 A AN VDDA fitH., X HBA Cypp iEHF T —4> 50V. 10 u F MLCC Fil—
/N 50V, 220 nF MLCC. n5 k& s skt 5 VDDB 5] A S A x5, MM FAE KT 10nF H5 CVDD
FEHRIF)H Bl H R A S o

8.2.2.8 SEX I A X EFa 7

Nop R FH 2 W O ERL YR A 4 B A 4, THUER AN RS 350 AR AR 2 TR R BB X It 18] 158 B B TR b s S P e R A 4

UCC21330 7 HLURF: 2 P R FE DI RIS 72 SO M —NIEIE T BRI 90% 21 55 —NEiE L THITH 10% F [E]
kG (ISP 6-4 ) o BoE AT PRAEIX I (8] BB 5 TR ook |, s fli& Ml fREERE . (B2 | 4L
T[] i B AT e AN 2 S R Tl R AL AR G B BEIX IR [, DR DAy B DX I 1 5 B B e A7 oS Wl bl X 5l 42 e O W v BEL 85
FLUUHE BRI 5% B I L DA D R A R N R

DL R AT S T P A E T T O R
DT, =DT. +T T

Setting Req F_Sys D(on) (22)

+T

R_Sys

L

DTsetiing : UCC21330 JEIX If ] 1% 8 ( #A7 4 ns ) , DTgetting = 8.6 x RDT ( #A1A kQ ) + 13,
DTReq ! F A R ZVS BRI T AR EIF KA SERR Vs 15 5 Z K R G0 75 SEIX I [A] o
Tr sys ¢ TR HE/HRAMTRINIIEL T |, RGN MR T T B A .
TR sys | fESUE /IR A RIREIL T |, RGN MR- S8 L ]
Toon) : FIEIEIRRS ] , A IAREMHRAR 5100 10% BT s A AR 10 £

RiyER , UCC21330 SLIX I E 1 DT SIARCERE (EZSMTT 7.4.2) |, BIEMRYE RGBS RHORSEX
[] o

\
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8.2.2.9 AF#HHH MW E K B BB

R AR PCB i R AU K B 5] 28 ( 4k TO-220 1 TO-247 #dsbt ) 5] N A9 A By | o3& A i A st
UK AE i difdt AT dv/dt TR E A e IR . R R BT RE B IE |, MiE =AM EEE KA S F X
o TE MR 3K AN Lt 6 f B A — P ] DO R ES PR ERAE BRE DL R I8 776 . T 1A SEI G b A 20X 50 s B 10 LA
B¥o

8-2 Jreor 1 I 1A B B 3R R H 20 A S 4 AR R A IE A BN & b A G i B SR T B — AN . Al
BHFNRERERE. WU Vo 5T 25V, NCHHE N -5.1V, FHEHEEAN 25V - 51V =
20 V. ifiiE B WXahAs HLEK HIEIE A MR, RIGIZECE S ENA A TERECEM BRI |, JFH Ry EAAERSESD)

¥
HV DC-Link
T T
| | |—1|6—|VDDA o Rore O
| | C T
| | ﬁ— é R —25 VT@ Ron |'|: 1 CiN
| | OUTA | u —
—:—| I—:— 15 : L AM .
| | Cpo| I
' 1 v sw
c
IS 14| VSSA 11 5
Qo [T A Vz=51V
g I 2 P NC
; : c_“:: : Functional )J
g_ : % :— Isolation NC J
5
[ VDDB
| |
l l —0
—|—| |—|— ouTB
| |
| |
| |
| | 9 |vssB
| |
& 8-2. A 1SO R E B H ERFH_RE LR AIRE
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K 8-3 o 1 RIS IR ( B S A XU U ) (55— Mo IR Vs BROE IESRB T K, T VA - SE
FORH LS . 818 B (WACE 5818 A AR . BUAR T EPTR RIEECE E L M TR, Al e R E
IEA7 RS R R Bt 1 B KA R

HV DC-Link
| |
VDDA
: : |_1I6_| i Rorr —O
N 7o D [V
ON (s C
| | 15]0UTA LA L 1 _L Cn
q

|
|
|
5
e| | E
| ! o L————
o | w0 |
_,__', I3 I Functional NC
é_ : é I Isolation NC |_€
= e r---- J
| |
. VDDB
| |
| |
| |
—.—| I—.— ouTB —0
| |
| |
| |
| | 9 |vssB
| |
& 8-3. FIAFA LSO B FIFAE RS B
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K 8-4 fos , fJa— IR IR E | B MR SRS TR AR R A R . SRR R T S
P R — AN, JF B A IR A T s ks . X =Ry Erb, SRR R, BT it L
fEEthiRD. Ak, SRR kTT A LR RIRYE

1. PO IR S B AR T AR POE | T HaE i A EL e KRR T B S B S B AR T AR
o L, FEBEAR R TT SR, AP ARSI IR 0 2 BIOR R e 0 25 FAT [ 0 | 2 b (40 50% ) IO e bb ey
Ho

2. il VDDA-VSSA WZ5i 4 F a2 % 1) it Hs SR O R A2 i WO HL VR AL TRV TR Y, SR RS AN T 9% a0 230 538 B A
(B FIFE ) A ARG AR, MBI A IR IS YT B 28 i e . BRIE , BRARRIL
AP AR, e B P AR, IR JEVESE B 100% (54 LE

VDD HV DC-Link
T T
| | VDDA c, Rt O
| |
[ | R
| | OUTA Vz ON |I<- Cin
_:_| l_:_ 5 y )Q y Ay |—‘ _—
! ! VSSA —— Coor Res
] T -
| =4 |
ol T b= Sw
S o
S : % : Functional NC O
"g’_ | g | Isolation NG VDD
c s L ___ =
=l g |
8 VDDB c, -
| | ]
: : ouTB J@Vz «;3» |
—|—| |—|— 10 . o
| |
: : . VSSB T Cvoo Res .
| | e *
L T~
VSS
& 8-4. {3 i B B JR AR KB B 42 LIS gy AR =L e E
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K 8-5 /R TAELL R &4 F I 8-1 Fias it~ Bl it & 283K % - VCC = 5V, VDD = 20V. fgyw = 100kHz H.
Vpc-Link = 0Ve

BB 1 (#Ff ) : UCC21330 INA 51 iIfE 5.
JEiE 2 (W) : UCC21330 INB 55 5.
I 3 (M) S IThERSEE ERHRIEE S
EIE 4 () @ R SEE LRSS .

o

(-}

96M  5.225M
9.3k 25.16k
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9 HLJRAHREIN
UCC21330 izl NIk L E (VCCI) AT 2.7V M 5.5V 2 Ja]. % 4 B B s B . (VDDA/VDDB) ¥ BB B T
B FH ) UCC21330 haAs . %4 Bly v Y A e 3 BBl A0 PR Eh 4% 8 AR 0 9 3B R R 8t 5E (UVLO) fRIP DhiRg e . VDD Al

VCCI NMHETHSHM UVLO BIME ( F2% UVLO RIEZ{ER |, 152 W71 7.3.1) . VDDA/VDDB i [ 1) I FR B
F i UCC21330 JXah ) Th R 2 i M e, #2 i r &Kk VDDA/VDDB 4 25V,

N 2476 VDD Al VSS Bl B2 [ E — DA H 55 1% L2 2% . iZ AR N R B AR s E . A UUE K ESR A&
FHEMEBEBEERE. BEVTERE N NS K —AEL N 100F , HTHRMERE ; B—1H
<100nF LS, HT =g .

[ R | IBRifE VCCI M1 GND 5| il 22 (8] BUE — N 55 M L AR 2% . R UCC21330 % AN 45 Fi 4% I P Ha AL R
AN ISz i H AR A AT U 100nF 8 R /M .
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10 A7

10.1 fi R ¥& 7

FA P b 2185 ) a3 PCB A, BLSZI UCC21330 () ttkfb. I & — e .,
TUHFRE

+ WAZI{E VCCI A1 GND 5z [a] LA f VDD #1 VSS 5 il -z [ 51 #5414 B (K ESR Ak ESL A4S |, DA
TEANT TN R S A T3 I S B FL L

o N TEERIFRTT A VSSA (HS) 51 EF= A5 R BRAs |, Db ZUR ] BE IR /N TS AR5 5N AR JEC 350 it A A R A
Z ][ a A LR

o VUK PEIX A E) R E H B Rp A H 55 B A28 5 UCC21330 ) DT 51 i E

o EEWIEIERRIITEE R uC i, 7E5EIT DIS B HIALE Z) 1nF KMk ESR/ESL 125 8% Cpig #7558 .

BEHE RN

o G5 EOREX it AR AR 7S P AT F P e AL P IR PR R B /N IO D IR B XN o SRR & PRI R, I iR
DR B J5E b/ i VA iAW 5 _E (MR 7 o WA X3l 48 0 U R R R i 1A L

c EEAEERRE, HPOE AR EAS . B2 TRE . RS 55 B A AR AR S A R TR SO ER
T . B2 ARG VDD S5 R AR IE L B 2 TR AT SO S . XA U e AT N R AR O
(RIS TR IR A, 75 2 v VAR P o e TR R i/ TR PSR PR B BE AN T RO T R T S 18 4T R
=,

AR

o RTIRAIGONR N 2 ] R B VERE |, B G AR IR S5 0F Ry B AT (T PCB A5k sii. EiHH PCB ¥
[T, LAB 1L AT BEEZ00 UCC21330 KBS HERS 0I5 48

o PTG AL E (b A FUEE B IKE) 5 I 7 Bk 1500Vpe HIELTEERS L FISAT ) | R
1 IE U AE N PCB A58 18] PCB A =) ({1 1€ LR B .

BRE RSN

o INRUREh R, OB BT RR B, A4 UCC21330 MlRES i E R EIIR ( FZHAER |, 53
295 8.2.2.5) o iEX4f PCB i Jai A B TR 88 P2 A A EHUR B PCB , 85 BIR B b P2 A 425 1) Ha B AR P #8BHL
Pt (0 4g)e

o NI INER:F VDDA, VDDB. VSSA i1 VSSB 5| i) PCB 4 , 45 8 KPR B b in 2] VSSA Al
VSSB [1i#E# (EZ MK 10-2 fE 10-3) o AN, 2003 FE pi T $2 M i = L . PCB VER S T,

s WMBERFHEZANE , MR PGEE K/ E S 1@ LK VDDA, VDDB. VSSA fil VSSB 5| il 122 51 ;4 2 1~ F
M E YR . AN, 1A, ANRLEE B R AN [ R T T PR A 24
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10.2 A RaBl
K 10-1 BoR T —A 2 /2 PCB AiJaintil , Hbrid 7E5MEZE ol
Bootstrap Diode
Input Filters PCB Cutout (Bot. LF;yer)
(Top Layer) Il

PWM Inputs | - b To High Side
(Top Layer) U [ ] R Lﬁ
- | — Transistor
VCCI Caps. = Do
(Top Layer) P
E
GND plane )
(Bot. Layer)
do Low Side
Transistor
VDD Caps:

(Bot. Layer)

& 10-1. 15 @B
K 10-2 F1/E 10-3 fEoR 1 02 RS2 AR R A 4

#1E
BIMARGAN Z 18] %A PCB AL EE A , A LR T B Re .

S HE 2 b A AN AR SR B 4% < [T ) PCB A2k, BLECKBR BEHIE e [z AT I (O e, XA, th i
R PR B Hb i D B T 27 AR AR B AE TR RTT 10 VSSA (SW) ( AT REAZAE Ry dv/dt ) AR (U4 15 X ) % 2 1] B0 o

.
s [| mrm< " o
= iy -y ;
s | | = S
Bl 10-2. TR EALR AN ER & 10-3. KREM LR FIE S

10-4 A& 10-5 43752 3D A J&y HI IR A0 AL I

#iE
W1 MIFTR LA 2 [81f¢) PCB V)AL E | o] i b 25 1 g
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11.1 B F¢

11.1.1 B=777208 % 7 FE

T KA S 58 =7 P2 B SS A R HME S, ASRERI RS 27 5 BOIR 55 BRARAS (38 FH A SR AN AT, ASREM Rt
277 B IR 55 B Bk S AT TIPS EUIRSS —  Fm sl Al .

11.2 CR X HF

11.2.1 HF RS

TS LA AR -

o CEBLFIIC BEHIGIR T MR

o PREAHRARE

11.3 AR

UL TERVIEE S, , “FPPT2.E181974 FEEk5 2 #11 - ZHAF 7 iEHi4%is © 20160516-E181974

VDE Pruf- und Zertifizierungsinstitut Certification , T.) Wi B &A% EH

CQC TEZNIEH 3 , “GB4943.1-2011 & #siE 57, iE 545 : CQC16001155011

CSA HELIIFHF , “CSA A1IEP” iEHB4% S : 70097761 , A H% S : 220991

11.4 BSOS E BridE 0

FRNCCRYERNE A, I SR ti.com LRSS SO Ie . m Ay BTN, BPRT AR RO L S R N
B, ARERFEMEER  EAEELA BT SO PSRBT I e k.

11.5 XFEIR

TIE2E™ I Frittne TRIMMEES TR, W HENE RO FARE .. S FRpE i e, #E
A AR B H B R R, SRIFAT 5 PO T B .
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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 ©)
@ )

UCC21330ADR Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 U330A
UCC21330ADR.A Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 U330A
UCC21330ADR.B Active Production SOIC (D) | 16 3000 | LARGE T&R - Call Tl Call Tl -40 to 150

UCC21330BDR Active Production SOIC (D) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 u330B
UCC21330BDR.A Active Production SOIC (D) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 u330B
UCC21330BDR.B Active Production SOIC (D) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 150

UCC21330CDR Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 u330C
UCC21330CDR.A Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 u330C
UCC21330CDR.B Active Production SOIC (D) | 16 3000 | LARGE T&R - Call Tl Call Tl -40 to 150

@ 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 TlI'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. Tl has taken and continues to take reasonable steps to provide representative
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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.
OTHER QUALIFIED VERSIONS OF UCC21330 :

o Automotive : UCC21330-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
UCC21330ADR SoIC D 16 3000 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
UCC21330BDR SOIC D 16 2000 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
UCC21330CDR SOIC D 16 3000 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

UCC21330ADR SoIC D 16 3000 350.0 350.0 43.0
UCC21330BDR SoIC D 16 2000 350.0 350.0 43.0
UCC21330CDR SoIC D 16 3000 350.0 350.0 43.0
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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