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BAEAATR Vyin ¥ #it (Vvee) BRI TR (R34
UCC33420-Q1 4.5V £ 55V 5.0V/5.5V 1.5W Heq ey
UCC33420 4.5V % 55V 5.0V/5.5V 1.5W R
UCC33020-Q1 3.0V £ 5.5V 5.0V/5.5V 1.0W B kL]
UCC33410-Q1 4.5V % 55V 3.3V/3.7V 1.0W Ak
UCC33410 4.5V % 55V 3.3V/3.7V 1.0W B iEiL]
UCC33421-Q1 4.5V £ 55V 5.0V/5.5V 1.5W i g T
UCC33411-Q1 4.5V % 55V 3.3V/3.7V 1.0W i o 7Ry
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6 %

6.1 &% | K HUEH
75 B AR RS R W TAR B O B P (B S i ) ()
1) B/ME JREE BAE AL
VINP % GNDP , T4 =-40°C % 105°C -0.3 6.5 \
VINP % GNDP , To = 105°C £ 125°C -0.3 6.3 \%
EN/FLT & GNDP -0.3 6.5 \Y
VCC % GNDS -0.3 6.5 \%
SEL % GNDS -0.3 6.5 \
Ta=25C. VINP = 3.0V. VCC = 5.0V i1 VCC it % 0.75 W
Pout_vce_max
Ta=25°C. VINP = 5.5V, VCC = 5.0V I3 VCC ith g% 19 W
Pout vee_max
VCC 5 K LI RE 30 mA
T ARG T, -40 150 °C
AR | Tag -65 150 °C

(1) BRI ZEXT R AHE (1 I B AT RE 2 B RIS UK AR . IX 86 HH AR R I 562, IRIFAFOR SR B2 T L

FEREULEAT A CAAMNRE T AR AT PRV IE R IBAT o I RIAL T 28060 B R BUE 25 A T T RE 2 A0 SR R mT Sk

6.2 ESD %
i L YA
j;ﬁégjﬁ E%j%ﬁ% )(HBM) , %4 ANSI/ESDAJEDEC £3000 v
V(esp) LGN
FEHL AR (CDM) |, #F4 JEDEC #iit +1000 Vv
JESD2222-C101@
(1) JEDEC 14 JEP155 35t : 500V HBM N g 7E k5 iE ESD 45 #1MHE T 404,
(2) JEDEC 44 JEP157 35t : 250V CDM I RE S 1E AR iE ESD EbIiRAL T 242 L57.
6.3 BYUBIT %M
1E B AR KSR T B TARR T B A4S ( BRAE AU )
51k B/ME HAUE BAE|  BAr
Vyine | I M%5 N\ B 25 GNDP 3 55 \Y
Venrer  |EN/FLT 51i#8E % GNDP 0 55 Y
Vvee  [IRAMRE B 0 HUE % GNDS 0 5.7 v
VseL SEL 5| s N\ £ % GNDS 0 57 \Y
Pvcc  |VINP=5.0V+10%. VCC =5.0V. Tp=25°C - 85°C H} ) VCC # i hZ (1) 1 w
Pvcc  |VINP =5.0V£10%. VCC =5.0V. Ta=105°C I§fff) VCC #i i zh=M 0.7 w
Pvcc |VINP =5.0V+10%. VCC =5.0V. Ta=125°C ) VCC it zhZ (1) 0.4 w
Pvcc  |VINP=3.3V+10%. VCC =5.0V. Ta=25°C - 85°C Iif{J VCC #th thZ (1) 0.5 w
Pvcc  |VINP =3.3V+10%. VCC = 5.0V. Ta=105°C i f¥] VCC %t 1y #(1) 0.35 w
Pvcc  |VINP =3.3V+10%. VCC =5.0V. To=125°C I ) VCC #ihthZ% (1) 0.2 w
FAS CMTI | B LR S PP S5 ( BRI B/ dVv/dt 33K ) 200 Vins
EhAs CMTI | B SL BRI S ( BBl LA dv/dt 355 ) 200| Vins
Ta PRI FE -40 125 C
T EZopli -40 150 C
(1) S VCC U@ TAEXIRE S , TR VCC Hith iR 3 B 78 SRR AL VINP 54t F [R5 kA
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6.4 HMEREE R
AR VSON-FCRLF .
12 31}
Roga 75 F IR 59.7 °C/W
R Jcitop) SR (TES ) HAH 7.35 °CIW
Rous 4 78 L B AP 25.6 °CIW
WA B RIE S K 58.0 °CIW
Yyt 45 B THRAIES 4L 9.2 °C/W
¥ s 4 5 LU 2 80 26.8 °CIW

(1) #ABH (R) £:T JEDEC #R , ##+iESH (b)) FT AR E 5 F iR i EVM. A B IHPIRIFEZE R | S0 S 1C 3R g b

k.
6.5 TIRFH
Vyine = 5.0V, Cin1 = CouTt = 15nF , Cing = 10uF , Coyute = 22uF , SEL #E$#: % VCC , VenrLr = 5.0V, To =25°C.
28 YR & LA
Pp ThEFEHL lvce = 200mA 900 mw
Pop IRBNE (WI ) T ERFERL lvec = 200mA 300 mw
Pps A (IR ) MThERFERL lvec = 200mA 220 mw
Por AR s BRI DR FERK lvec = 200mA 380 mw
6.6 AL
2R TR A 18 Bafir
—&
CLR A1 () i~ [ P B 6 72 () >4.1 mm
CPG A1 e L s (1) iy 1] PR e e 0 2 S TR P >4.1 mm
DTI LB 82 AN FE Tl > 50 pm
CTI AT IR FELED R T 4k DIN EN 60112 (VDE 0303-11) ; IEC 60112 > 600 \%
PR 774 IEC 60664-1 |
HUETT L HE < 300VRus -1l
25 HUE T HLHLE < 600VRrys Il
BUE T HE < 1000Vrus I-|
DIN EN IEC60747-17 (VDE 0884-17) @
Viorm ot K T WA B 5 P T (UK ) 1159 Vpk
TuﬁEEIE (‘EZ?& ), IFTAMRAG Y oA o 5 820 Veus
Viowm K TAE RGBS LR (TDDB) Wik
HHE 1000 Vpe
Vior JO——— V1esT = Viotm » t = 60s ( 452l ) __ 4243 Vpk
V1est = 1.2 X Vigm ; t = 15 ( 100% ZEF=R ) 5091 Vpk
Vinp ko @) 1&55?::%?/ , #4& IEC 62368-1 F54E 5000 Ve
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6.6 LG HME (42)

24 WK A 2 Efr
JriF a0 wANR T 2/13 5 s Vini = VIOTM s <5 pC
tini =60s ) Vpd(m) =1.2x VIORM , tm =10s =
Tt a  ERIAFA 1 )5 , Vini = VIOTM , tini = <5 pC
de %}J_L[AE EET%(S) 60s ; Vpd(m) =1.3x VIORM y tm =10s =
J7 b1 L I (100% A=K ), Vi =
1.2 % VlOTM , tini =1s y Vpd(m) =15x VIORM , tm = <5 pC
1s
Cio KA ATHHO) Vio = 0.4 sin (2 nft) , f= 1MHz <3 pF
Vio = 500V , Ta = 25°C > 1012
Rio R s B, dn N 2 5 L 6) Vip =500V , 100°C < Tp < 125°C > 10"
Vo =500V , Tg=150°C >10° Q
TR 2
RS 40/125/21
UL 1577
AR S )R G LS \
Viso AR IR B Vrest = Viso , t = 60s ( &M ) 3000 Virus
Vr1esT = 1.2 x Vg0, t=1s ( 100% ZE 7=k )

(1) T F I T 26 A2 I8 P PO 5 T A6 B B A PP P SR o VYA R R R P AR U T PRI PR BRI B, AT £ A P P ARG L B P 2 11
LRIR A B A R RS OLT | B ERBRAR b € PR BR R A (] AR A3 AN S5 o 7 BRI B AR bR FH 3 A\ 1 A/ i 4 55
BARG W THR I LM .

(2) R ESRIGEH TR TARBUE T B A N ZEA L AL NS R RY BRI R & % 2% 0.

()  FEFATHATINR , LR E B AR I -

(4)  AEMPEEATINR , A E R A A 1 A TRIE TR .

(5)  MALEHRTTZ R B (pd) 51 H R -

(6) KRR ES MM — R PTA S BHEDEAE —R , MR — X T
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6.7 LAEMKIAIE
VDE uL uL uL
égﬁiﬁﬁ g??;'\:E'EC 8074717 (VDE gjﬁﬁfi‘g" 1STTICSA SAFER |34 it 1EC 623681 P ILIE PHRIRAE IEC 60601-1 HEATIAGE
RS () WERGS 0 (1) PGS () R4S 0 (i)
6.8 ZARE

2 4 BRI (V16 A T SRR B ok /N R A i N S P A3 e S Rl S A R0V AE B 5 0 1O R A i B e £ 5 3011 Pl L e bt i i 4
IR, A0RBOA RS |, PO DRI KT S B0 R O BR R B, L35 mT e 5 20 B R Gt LR .

S8 WRSEAE BN B4

R(DiA=°59.7°C/WLVV|NP=5.5V , TJ= 150°C y 726 mA

| M SRR A TaZ 25, Pour = 1.9W

k7S AN [fangz] F/AERT

S WA o Ry ya=59.7°CIW , Vynp = 3.0V , T, = 150°C , a8l ma
TA =25°C s POUT =0.75W

Ps A INRFER (NI - sh®R ) R ja=59.7°C/W , T, =150°C , T = 25°C 2.1 W

Ts P 150] *C

(1) e ERE Ts S8R MERRERE T) MEHR. 15 il Ps S50 MRR 2R 2R, BB 1s M PS i KIRME. X
LB RRAE B PR BTIRE Ta FIAR T AR
PAEREE BR TS E TR R o ya B LA LR MG E 35 K W E# . i ALT A RS &S5E -
Ty=Ta+ RqJA x P, M, P ONSRHERTRIIR,
Tymax)=Ts = Ta+ Roya x Ps, HH, Tymaxy FRCVFHIECR S -
Ps=ls x Vynp , HHF, Vynp AEKRIIAHEE.

6.9 HS 45

EI'VE/DEJIJE?@ ( TJ = -40°C £ 150°C ) W‘l}r\lM:Elf s VVINP =50V, CIN‘] = COUT‘] =15nF , C|N2 = 10|JF y COUT2 = 22pF , SEL
HEHEF) VCC , Venrr = 5.0V (BRIES AU ) o Prf AMEIIFE Vinp = 5.0V, Ta = 25°C A Filllf5.

2% \ WiREM | BME RBE B e
HNHEIRE (PIEM , prA B KRl GNDP ki )
EN/FLT = f€H°F |, VINP = 3.3V , %4 180 uA
e q  |VINP S5 H1 | 251 .
EN/FLT = {&H#°F , VINP = 5.0V , %3 180 uA
EN/FLT = 7 #°F ; VINP = 3.0V-5.5V ;
o ‘ VCC =50V, % ! B mA
lvine NL | VINP TAEE , 248 —
EN/FLT = &H°F ; VINP = 3.0V-5.5V ; . 18 ma
VCC =55V, &4
EN/FLT = & #°F ; VINP = 5.0V ; VCC =
o 5.0V, loyt = 200mA , Tp = 25°C 365 400 435) mA
ine_pL | VINP LFR3 , TR EN/FLT = & H1°F ; VINP = 3.3V ; VCC
=15 M2 ; =3. ; =
5.0V, lou = 140mA , T = 25°C 390 415 450)  mA
| T4 IET VCC 3k VINP B0 B |EN/FLT = 2 #F ; VINP = 5.0V ; VCC = 45 A
VINP_SC R oV, Ta= 25°C (1)
UVLOP LLEE: (#04M , BT B ES Ll GNDP Jyfktt )
t/c\)"z"—“" VINP Z 4 T 2.8 29V
VUNPUV VIR L B 26 27 v
Vuvio n | VINP 4 s R i 0.1 Vv
OVLO LY ( #14 M , Frf R L GNDP NEEE )
VUINP_OV |VINP i I I 577 59V
VUINP_OV | VINP i FE L BRI 555 572 v
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6.9 HASHFE: (42)

EI’{?/E%?@ ( TJ = -40°C % 150°C ) WUHMZEI,F , VVINP =50V, C|N1 = COUT1 =156nF , CIN2 = 10pF , COUT2 = 22pF , SEL
HEHEF) VCC , Venrr = 5.0V (BRIES AU ) o i AMEIIFE Vinp = 5.0V Ta = 25°C A Filllf5.

¥ AR A B/AME  HRE  BKME| B
VVINPH ‘VINP R R i 0.05 v
FroRbedE
fo | BRI IR 64.5 MHz
RIE RS
TSDp_ r | IR M #aoc iy b1 150 165 °C
TSDp r | HIZ MM #4567 B BB 130 °C
TSDp y | WIS #a el i 20 °C
EN/FLT 5|3
Venr  |flEBgAUE FTHBRIE EN/FLT = 0V % 5.0V 21| v
VENF {HRE HLE T P BIE EN/FLT = 5.0V £ 0V 0.8 \Y
len ol 3 AN L 08 ENJFLT = 5.0V ol A
N - i 18k Q ((10% A% ) HFHSSEEER]
VELr KA IR Y ENJFLT 5| H & ENFLT 21 0.5 \Y;
traut KA I EN/FLT R Rz EN/FLT > 0.5V , %4 i 200 us
VCC i s (&M , Bl BRI L) GNDS &tk )
VINP = 5.0V , SEL = VCC , loyt = OMA -
200mA 4.85 5 515 V
\1/J1NP;3.3V , SEL = VCC , loyt = OMA - 485 5 515 v
B P R FEAf 1 o om
f] I YA i S,
Vee " ' VINP = 5.0V , SEL = GNDS , loy = OMA -
5.34 5.5 567| V
180mA
VINP = 3.3V, SEL = GNDS , loy = OmA - 534 55 567l v
100mA
e 35 2, L R R A oL PR RS VINP = 3.0V £ 5.5V , VCC = 5.0V/5.5V -4 4 %
VINP = 4.5V % 55V , VCC = 5.0V , loy =
200mA 4 12| mviv
VINP = 4.5V % 5.5V , VCC = 5.5V , loy = 4 12| mvv
\ i 200mA
VCC Line Vcc IER/iRo 120 el
- VINP = 3.0V % 3.6V , VCC = 5.0V , loy =
4 12| mviv
50mA
VINP = 3.0V % 3.6V, VCC =55V , loy = 4 12| mvv
50mA
VINP = 5.0V ; VCC = 5.0V, Iyt = OMA % .
200mA 0.5 07 %
VINP = 5.0V ; VCC = 5.5V, oy = OMA & 05 07l o
o 180mA
Vee_Load |Vee B TEE T
- VINP = 3.3V ; VCC = 5.0V, oyt = OmA % o
0.2 04| %
100mA
VINP = 3.3V ; VCC = 5.5V, oy = OMA & 0.2 04l o
90mA
20MHz # % , VINP = 5.0V , VCC =
Vee Rl | oo it ‘ 5.0V ; loy = 100mA , Tp = 25°C () %0 Bmv
PP s X YA L A R R —
e 20MHz #%: , VINP = 3.3V , VCC = 50 75 mv
5.0V ; loyt = 50mA , Tp = 25°C (1)
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6.9 HLSNHE (4R)

EI{?/E%?@ ( TJ = -40°C % 150°C ) WUHMZEI,F , VVINP =50V, C|N1 = COUT1 =156nF , CIN2 = 10pF , COUT2 = 22pF , SEL
HEHEF) VCC , Venrr = 5.0V (BRIES AU ) o i AMEIIFE Vinp = 5.0V Ta = 25°C A Filllf5.

S8 W3R 2% B/ME  HEME  BKE| B
VINP =5.0V , VCC =5.0V , I =
e kP 200mA , T = 25°C 52 %
A TVCC SR TVINP VINP =33V, VCC =50V, loy = 5 y
100mA , Tp = 25°C °
YITE;ofﬁ(/)xvﬁ') VCC =5.0V , Ta=25°C , 450 00l s
Ve Rise |VCC M 10% T2 90% (1 1 THirf il >
- VINP =50V, VCC =55V , Ta = 25°C , 450 00l ue
lout = 70mA ()
VCC UVP , RIEGRY (IREM , B A s EIILL GNDS HEH )
Kvee_uvp |VCC K AR 8 LE VCC = 5.0V, Vyyp = VCC * 90% 90 %
Vove H  |VCC B VCC = 5.0V 79 100 121 mv
Vuvp 1 |VCC R EA4HR VCC = 5.5V 87 110 133 mv
VCC OVP ARy (R4M , Fif HEHLL GNDS RE:#: )
YUCC.OV IveC MR AR R VCC = 5.0V 545 55V
;’VHCC-OV VCC b AR R VCC = 5.0V 0.1 v
YVeC 0V |viCe it FEfR4 TR VCC = 5.5V 59 59| V
;/VHCC—OV VCC 1t JE AR W VCC =5.5V 0.12 Y,
R FS< B
TSDs R | IR M FA W T BRIME 150 165 °C
TSDs F | RIS F W B RIEL 130 °C
TSDs n YR 3t iR 20 oC

M

MRYE BT TE . RLEF IR
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6.10 JLRURFE

25 1.2

— VINP =45V
— VINP = 4.75V .
= — VINP=5.0V <
2
S —— VINP = 55V g \\
g \ 2 08 ™N
o) o
a 15 N o \\
2 \ 2 06 EN
= 5 N
° N 2
1S N
: N g0
® \ 3 — VINP = 3.0V
S 05 < 2 go|— VINP=3.1V
— VINP =3.3V
—— VINP = 3.6V
0 0
50 25 0 25 50 75 100 125 150 %0 26 0 025 80 75 100 125 150

Ambient Te mperature (°C)

E 6-1. %ﬁ%kﬂmgs%ﬁﬁgmm%g :VCC =5.0V , COUTZ =

Ambient Te mperature (°C)

E 6-2. %ﬁmﬁmﬁ—'ﬁ%ﬁﬁﬁmm%ﬁ :VCC =5.0vV . COUTZ =

1 \\
AN

N

Maximum Output Power (W)

-50 -25 0 25 50 75 100 125 150
Ambient Te mperature (°C)

B 6-3. BeREH IR SRR K FKXR 1 VCC =5.5V, Coyrz =

22uF 22vF
25 12
— VINP =4.5V
— VINP = 4.75V
9 — VINP = 5.0V 1
—— VINP = 5.5V

o
©

N
~\
N

Maximum Output Power (W)
o
o

04
— VINP=3.0V N
02— vINP =311V
— VINP =33V
—— VINP =36V
0

-50 -25 0 25 50 75 100 125 150
Ambient Te mperature (°C)

E 6-4. BN IE SIEBEMKKR : VCC =5.5V , Coyrz =

Ambient Te mperature (°C)

E 6-5. %j(ﬁl’ﬂ Eﬁ.ﬁ'—?ﬂ;ﬁﬁgmm%ﬁ :VCC =5.0V , COUTZ =
22uF

22 uF 22uF
500 240
— VINP =45V
_ — VINP = 4.75V _
< 400 — VINP = 5.0V < 200
E —— VINP =55V E \\
5 \ g 160 N
3 300 < 3 \\
H \ 3 120 \
> \ =]
S 200 o \\
§ N E 80
g g
£ 100 = — VINP = 3.0V
= ~ 2 40| — VINP=3.1V
— VINP = 3.3V
—— VINP = 3.6V
0 0
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150

Ambient Te mperature (°C)

K 6-6. B AHIH B SIIBRERMKR : VCC=5.0V, Coyrz =
22uF
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6.10 JLEIKFE (42)

500
g
B 400
=
[
3 300
5
Q.
5
S 200
£
=}
£
3 100
=

0

—— VINP = 4.5V
—— VINP =4.75V
—— VINP = 5.0V

\ —— VINP = 5.5V

N

N

-50 -25 0 25 50 75 100 125 150

Ambient Te mperature (°C)

E 6-7. BN R SHERERBXER : VCC =55V

Ambient Temperature (°C)

A 6-8. B A B SHBBFERPICRKR : VCC =5.5V, Coyrz =

240
— VINP = 3.0V
— VINP = 3.1V
200 — VINP =3.3V
—— VINP = 3.6V
160
120 1
) \\
40 ™~
0
50  -25 0 25 50 75 100 125 150

Maximum Output Current (mA)

cOUTZ =22uF

22 uF
55 60
T—
| 55
[ _
> *
o ol [/
ko) ko)
2 °
B i / /
— VINP =4.5V — Ta=-40°C
— VINP = 5.0V — Ta=25°C
— VINP =55V — Ta=85C
40 40
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current (mA) Output Current (mA)
B 6-9. R 5 RBHAG (lvec) MIHKIRE 1 VCC =5.0V, Tp=25°C, F 6-10. 3E 55 F B (lvec) FMREK : VCC =5.0V, VINP =

5.0V y COUTZ =22uF

55
__ 50 /
X
g
c
0
[S]
E
45 /
— VINP = 4.5V
—— VINP = 5.0V
—— VINP = 5.5V
40
0 50 100 150 200

Output Current (mA)

K 6-11. ES HBER (lvec) FIHIRFE : VCC =55V, Ty =

25°C f COUTZ =22uF

Efficiency (%)

B 6-12. BEERBER (lvcc) FAIRER 1 VCC=5.0V, T =

55

I A
/_-/-’-
50 /
/ -
% —

45 ////

40 /
— VINP = 3.0V
— VINP = 3.3V
— VINP = 3.6V

35

0 25 50 75 100 125 150

Output Current (mA)

25°C y COUTZ =22uF
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6.10 JLRURRME (42)
55 50
/
/
[ — 45 ~
_ 50 e ~
g g L —
g // g w0 | _—
S / / S e
= =
[T / ] /
35
/ —— Ta=-40°C / — VINP = 3.0V
—— Ta=25°C —— VINP = 3.3V
— Ta=85°C — VINP = 3.6V
40 30
0 25 50 75 100 125 150 0 25 50 75 100
Output Current (mA) Output Current (mA)
K 6-13. 3kF 5 H AR (lvec) MMREK : VCC =5.0V, VINP = E 6-14. XES5HMAR (lvec) FIFIRR 1 VCC=5.5V, T =
3.3v , COUTZ =22uF 25°C y COUTZ =22uF
650 600
600 < 550
550 // 500 L~ =
500 /’ v 450 7
2 450 . 2 400 7
£ . £ /
= 400 P = 350 4
E 1 2
o P O 250 ~
5 250 — 5
£ 200 - g 200
150 150
100 — VINP =45V 100 —— Ta=-40°C
—— VINP = 5.0V — Tp=25°C
50 [ | — VINP =55V 50 |- —— To=85C
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current (mA) Output Current (mA)
Q 6-15. ﬁﬁ)\%{)ﬁ (IVINP) Sﬁﬁfﬁ.ﬁt (IVCC) I)ETJB{J;’%/% :VCC = E 6-16. m)\Eﬁjff‘L (IVINP) Qﬁﬁkﬂiﬁ (IVCC) TETJEFJ?Q/% :VCC =
5.0V, Tpo =25°C, Coyt2=221uF 5.0V, VINP =5.0V, Coyr2=221nF
500 450
450 // 400 ,/
400 d 350 yz
< 350 T 300 ,/
£ S /
= 300 = //
g / & 250 Z
E 250 - £ / /
=] 3 ¥l
(&) 200 / O 200 //
5 e E:
£ 150 // 2 150
100
100 — VINP =3.0V // — Ta=-40°C
50 / — VINP =3.3V 50 |~ — Ta=25°C
—— VINP = 3.6V —— Tap=85°C
0 0
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Output Current (mA) Output Current (mA)
& 6-17. ﬁl)\%ﬁ (lvinp) —'ﬁﬁﬁ%ﬁ (lvee) fﬁlﬁﬁ%% :VCC = Al 6-18. ﬁ!)\%ﬁ (lvinp) —'ﬁﬁﬁ%ﬁ (lvee) I‘ETJB{]%;% :VCC =
5.0V, Ta= 25°C , COUT2 =22uF 5.0V, VINP =3.3V, COUTZ =22uF
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6.10 JLEIKFE (42)

5.2
— VINP = 4.5V
— VINP = 5.0V
513 — VINP = 5.5V
> 5.1
()
8 505
g
= 5
o
5
O 495
4.9
4.85
0 50 100 150 200 250 300

Output Current (mA)

Bl 6-19. Bl BRI (Vvee) SR (lvee) KRR : VCC =
5.0v f TA =25°C , COUTZ =22uF

5.2
—— Ta=-40°C
—— Ta=25°C
A A
513 —— Ta=85°C
> 5.1
()
8 5.05
S
> T —
= 5
o
5
© 495
4.9
4.85
0 50 100 150 200 250 300

Output Current (mA)

Bl 6-20. I BEET (Vyee) SRIBHBA (lvee) HIKIRE : VCC =
5.0v , VINP = 5.0V y COUTZ =22uF

5.7

— VINP =4.5V
5.65 —— VINP = 5.0V
—— VINP = 5.5V

5.6

5.55

5.5

5.45

Output Voltage (V)

5.4

5.35

5.3
0 50 100 150 200
Output Current (mA)
Bl 6-21. i IR (Vvee) SHBARR (lvec) MMIRE : VCC =
5.5V, Tpo=25°C, Coyt2=221uF

5.2
— VINP = 3.0V
— VINP = 3.3V
515 — VINP = 3.6V
s 5.1
[
g 505
S
5 5
Q.
5
O 495
4.9
485
0 25 50 75 100 125 150

Output Current (mA)

Bl 6-22. #riH BRI (Vyee) SRBHER (lvee) MBIER - VCC =
5.0V y TA =25°C f COUTZ =22uF

5.2
— Ta= -40°C
—— Ta=25°C
515 —— Ta=85°C
— 5.1
>
[
8 505
S
s 5
Q.
5
O 495
49
4.85
0 25 50 75 100 125 150

QOutput Current (mA)

A 6-23. #H BRI (Vvee) SRBHR (lvee) KKK - VeC =
5.0V, VINP = 3.3V , Coyrz = 22 uF

5.7

— VINP = 3.0V
5.65 — VINP =3.3V
— VINP = 3.6V

5.6

5.55

5.5

5.45

Output Voltage (V)

5.4

5.35

5.3
0 25 50 75 100
Output Current (mA)
& 6-24. fy BRI (Vyee) SRBBIR (lvec) MKIRR 1 VCC =
55V, Ta= 25°C , COUTZ =22uF
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6.10 JLEIKFE (42)

A |
VINP
v
ENFFLT N N “
sy Al 7 w
poned s sresmmamrnnnn]
oo \
1_VINP PO by i o
500 mA/div
vec
i
11 200/

] 6-25. i@iT EN/FLT MMEH-FRIEHF/E3) : VINP =50V, VCC

5.0V, 18Q fi%

™ - “ ‘\_‘ (AN "

<3 \ \ \\ \\ \\ -
vee ™~ ", N N
20mV/div \' | ‘\\ o i

1, 2/

6-26. ﬁ%ﬂ‘ﬁﬂj EB.B_S:&?‘& : VINP = 5.0V , VCC = 5.0V , Coun =
22 uF , 300mA £

W A N
»\\L\aq it LMM\\ ; i A )
e | muﬂ“ﬂ!M‘\‘W H | -
- .__,\N____, E(A\W/"“‘“‘“‘”
me 4y o r —
/ \ k |
L\I_VCC ; )i \A «
B 6-27. f18B#& : VINP =5.0V, VCC =5.0V, Coyra =22 uF, Kl 6-28. 4 #IE1T 1 VINP = 5.0V
lycc = OmA -300mA - OmA
. - A
VINP m 234
| ENFLT ‘ ):
&l 6-29. 5B T B ESIE B4R : VINP = 5.0V
Copyright © 2025 Texas Instruments Incorporated TR 15 15

Product Folder Links: UCC33020

English Data Sheet: SLUSFK4


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc33020?qgpn=ucc33020
https://www.ti.com.cn/cn/lit/pdf/ZHCSXX6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXX6&partnum=UCC33020
https://www.ti.com.cn/product/cn/ucc33020?qgpn=ucc33020
https://www.ti.com/lit/pdf/SLUSFK4

13 TEXAS

UCC33020 INSTRUMENTS
ZHCSXX6 - FEBRUARY 2025 www.ti.com.cn
7 VE4H B

71 iR

UCC33020 #3451 R s 1 be 28 R B B e e 25 o 1Z 8 R TR IR VR et RE A il — A e BE T g
F B B R | 7E 3kVRms FEAKE E M LB RIhR AT 1.0W , TAEREERI% |, RAE. SIhREE
VSON 12 5| i3,

s EAEMER . MBS IREE SSRGS, BT RST AR AR R4, RHEWRAD 3T
B, ATHURSRE . S54RI 28 % it

A5 il B AL L e 2 R T i s AR AN L5 1) R B B AR R BRI AT S a4 1 R RIS R IR -4 m k. £ H
FEHIALE] BB AR AR 28 AT SEE E RCR A EMI FE 5

VINP HL AT N H Y532 ] 25 A v | 1245 il 8% 00 51 O IE FE BB AR TR 28 I Th R o F g3l i ROt IR i 58 R A58
AFEH T BAR R BNIRGM |, FERAT RGN . 3G Rl s VCC |, Hh R ILAE IE 5 AR S 8 A %A T
PREFEIR VO N |, [FIRAEFT A 3R R IR FFE 3217 . VCC it SEL 51 iZERIHY £ 5.0V 8¢ 5.5V , DIE
NG ERRIES LDO 4L eI E |, F T 75 B 0 R 1 B AR A H SO0k i S o

e E A MRS S, ATARME R G BRI A B S . W R R T EARIFAE T E4T | KR 5] B 24K
HLPR 0 3 PR AR S U . fERE S It mT R/ Wb 4l 2 51 B, 290822 18k Q I, iZ 5] B o 4 K L
200 us , PASEIRSS M AT i oe b . Z A LA BOa shdLa] | T e B AR N VR T FE IR 21 RSBl P Ra . PRl Y
VCC R&IFt , DLBE G o a3 1 an AR B Al i s v Yt K

7.2 DIRETTHEE

o . ; .
it f Yo £
424} ]

vttt

e

GNDP |:

L

.
S
o
=
[ 1

:| GNDS

|||—<

»
> . X
Oscillator .| Gate-drive logic |
SSM > and_ . |
> level shifting “
A A :‘
]
Enable Power off/on !
i
i
1

fault monitoring

I .
ENJFLT []—’—> . | - secondary. [* Feedback Gain (——— | SEL
Primary-side ! side feedback
E <4——— controller and 4—<L—i |:| ég\]—df regulation
fault monitoring ! and

16 FEZ VR Copyright © 2025 Texas Instruments Incorporated
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7.3 RetEULEA
7.3.1 5 /A2

SR EN/FLT SONRHEFZ5 R, TIPS VINP Zhae. K EN/FLT 510 2w o P 7] 5 IR as1F
Thag. ENFLT SIA — g5 T R A Has , IANE DA R 1 R SR s g .

7.3.2 B BIEH 5

UCC33020 HA A ZnHLH] , wIHf TR DUER /N IR0 A TR B SE PR PR IR Zhig A7 . A F R 30 3 1
K 7-1 7. 7E VINP > VVINP UVLO_R H EN/FLT %ﬁ?i%ﬁ%q:}: QAFKJJETFAM%BQX(“”UEI SRS G . Th
RGN R RIFIBAT , HE 6.5% TFUABHIRIM . 52 LA LR TS /E B vt AT T s | DUEAER T
fi kL VCC 1 [A) IS AR Ea AR IR . TEIX — BB, I 2K de K 5 25 LU IR Il 7E 62.5% , B3R VCC
HEHE I Vyee uvio = 2.7V BRMEG 4R T80s 23 EEBR 1l 2 R 7T i R AE #3188 5 3 H VCC R I miI s oL ™R
NG i

B B IR T4 AR AR . BN R R B 2 . UCC33020 HAT H0E BB I KR 1, 75 80U 3h 1) £ I
VCC f i U IRZS o ERSEEEOLT , i Toan it fo IR A B (( nl&l 7-2 o ) B AERSRAF  T WUN IS AT 2 B
ﬁ A (W& 7-3 fios ), VCC AIRE LB B AW BIME . fEXEERA N, Wik 16ms B9HE ki 47

SR IA 2, M0 VCC ARIBBRSAS T , MERER T, JFH EN/FLT 51 PR b SR 200 ns , DAFR 7 s
%ﬁt EZJJEFW#HT%%HT%FF‘KJJ 1T 25 R AR 2 T I 25 B Sl S ﬁﬂéﬁﬁﬁaiﬁ&iﬂlﬁmi)ﬁ' INEEAEE
&, WS REEIRE M E S E S WORAM F R R AR RS AE |, AFER AR RS, iR &l 7-2 FE 7-3
MRo

A

VINP :
L/ - 4 .vINP_UVLO

Incremental Duty Cycle Conﬁ'ol i VCC Regulation Control

A
i 4
A
Y

VCC_UVLO — ¥~ -

vcc

EN/FLT : : :

iD= 6.5% D=12.5% i D =87.5% i

Duty Cycle | I | I | I | i I_l I_l
Duty Cycle
Limit
B 7-1. S R R E s A
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A

VINP

VINP_UVLO
Fault-reporting Fault-reporting
—> — i e—
vee Shorted VCC
Soft-start timeout Auto-restart Soft-start timeout
EN/FLT I
D =6.5% D =62.5% D=6.5% D =62.5%
> «— —> — " 5
Duty Cycle | | | | | | | | | | | | | |
Duty Cycle
Limit
& 7-2. AR H TR ESE
A
VINP VCC_regulation_threshold VCC_regulation_threshold
-/~ - = -VINP_UVLO - —i—— ———— e
High load or high Y
vCC Cout on VCC .
— —
Soft-start timeout Fault-reporting Auto-restart Soft-start timeout Fault-reporting
EN/FLT I
D =6.5% D =62.5% D=6.5% D =62.5%
> > «—> —>
Duty Cycle | | | | | | | | | | | | | |
Duty Cycle
Limit
. - e -
& 7-3. AR B AR KT RRESE
>
7.3.3 Hit B ARG VT T

UCC33020 ff AR 42 IR 4 5% Y FL IS, R LA RRAE B R PR 2 18], & 7-4 s R B 5 Sk il 2
T A PR, R R A I TE R S B T AOR IR, AR RN TR B P, AT A i
FL R 4 AE IRV A o FERR ST LR b, SROAIIF R AR Uit P 8 AN GBSk A R A AR . PR SRR A
T, RRPEREG, MIERRBARIET , RRRRAC, AITHE e 0 a8eR .

RERIT IR RS TA] (ton) 278 B S B 1 B i 0%t PR B R38N A SR SR AT R R BRI TR I ton-max S RUAH
13us (W 7-5 fzn ) , UCC33020 Kk Nid Dh & AR . EZBOLT , T VCC RIAFIR AT E LR | 4%
PERAE torrmin SURUE 1.5 us Y8R S8 A R PR BRI TR A H- 0T R IR P RRfEE MBS R ER . S5
S I (H VCC FaS S s VCC 15 i . UCC3302x_CALC "B RGEBciH A ST H b R F1 8k
AN N LTS Y PR 2% P 2 L Pt L R A AT S i A A O
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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 ©)
@ ©)
UCC33020RAQR Active Production VSON-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 U33020
(RAQ) | 12

@ 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 TI'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
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI 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 UCC33020 :
o Automotive : UCC33020-Q1
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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—
L Regic oy Rogic e o T
o| |e o 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 O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
UCC33020RAQR VSON- RAQ 12 3000 330.0 12.4 4.3 5.3 13 8.0 12.0 Q2
FCRLF
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 20-Jun-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC33020RAQR VSON-FCRLF RAQ 12 3000 350.0 350.0 43.0
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GENERIC PACKAGE VIEW
RAQ 12 VSON-FCRLF - 1.05 mm max height

5x 4, 0.65 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229417/A
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0 PACKAGE OUTLINE
RAQO0012C VSON-FCRLF - 1.05 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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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.
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EXAMPLE BOARD LAYOUT
RAQO0012C VSON-FCRLF - 1.05 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

SEE SOLDER MASK
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4230399/A 01/2024

NOTES: (continued)

3. 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).

4. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
RAQO0012C VSON-FCRLF - 1.05 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 15X
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NOTES: (continued)

5. 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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