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4 FhHE
R 4. BAHBER
BT Vyin TEE it (vee) SRR R
UCC33420-Q1 4.5V % 5.5V 5.0V/5.5V 1.5W e |
UCC33420 45V % 5.5V 5.0V/5.5V 1.5W FEAh
UCC33020-Q1 3.0V £ 5.5V 5.0V/5.5V 1.0W it
UCC33410-Q1 4.5V % 5.5V 3.3V/3.7V 1.0W FE A
UCC33410 4.5V % 5.5V 3.3VI3.7V 1.0W it
UCC33421-Q1 45V % 55V 5.0V/5.5V 1.5W 15 77
UCC33411-Q1 4.5V % 5.5V 3.3VI3.7V 1.0W 1 5
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6.1 &% | K HUE H
7E B AR RS ¥ T AR O B P (B ) ()
1) B/ME HuBfE BAE AL
VINP % GNDP 0.3 6 \Y
EN/FLT Z GNDP 0.3 6 Y
VCC % GNDS 0.3 6 \Y
SEL % GNDS 0.3 6 Y
Ta=25C. VINP =4.5V. VCC = 5.0V I .5 VCC #th th# 165 W
Pout vee_max
Ta=25°C. VINP =55V, VCC = 5.0V I {14 VCC #iyth oh % 24 W
Pout_vce_max
VCC K Rt fig /1 30 mA
TARLERTEE T, -40 150 °C
WAFIRE | Tog -65 150 °C

(1) BRI ZEX 2R A HE (T T S (R AT BE 20 88 A B ROK AR o X8 Hh B SR RT3 2, IXIF AN TR SIS 26 T DA
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6.2 ESD 4%
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v .
(ESD) RN G TS (CDM) , 546 AEC Q100-011 Frifk +750 v
7.2 e B

(1) AEC Q100-002 #87~R. 4% ANSI/ESDA/JEDEC JS-001 #TEHAT HBM 27l

6.3 BUUBIT %M
TE BRI KSR T I TAR RG4S ( BRAES AU )
1) B/ME HAUE BRME| B
Vuine | B MI% N H & %2 GNDP 45 5.5 \Y
Vener  |EN/FLT 518 2 GNDP 0 55 \
Vyce | IRk 85 %0 H i 45 GNDS 0 57 Y
Veer | SEL 5l N H £ % GNDS 0 5.7 \Y
Pvcc  |VINP=5.0V+10%. VCC = 5.0V, To=25°C - 85°C iiff) VCC %t o2 15 w
Pvcc  |VINP =5.0V+10%. VCC =5.0V. Ta=105°C I {¥] VCC %t 1y Z(1) 1 w
Pvcc  |VINP =5.0V+10%. VCC =5.0V. Ta=125°C I 1) VCC %t &) 0.5 w
FAS CMTI | SR S HUIRE 54 ( FR Bl L1 dv/dt = ) 200| Vins
B CMTI | Zh A ILBEE SIS ( RSl i dv/dt # 2 ) 200| V/ns
Ta PR -40 125 C
Ty Zopli -40 150 C

(1) #EZH VCC AR TAEIXIE 7, T A#A R VCC 4t it He B B AE S AR EEAD VINP 2644 B RORBUE B«

6.4 AMEREE R
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#darr() Hpy
12 5| B
Roga B 59.7 °C/W
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6.4 AMEREF R (42)

N VSON-FCRLF -

12 51
R0 Jc(top) s AP (TR ) 7.35 °C/W
Rous 48 2 r AR AL 25.6 °C/W
RN SR IIE RS 58.0 °CIW
Wit BT ES H 9.2 °CIW
Vg S5 B R IE B4 26.8 °C/W

(1)  #¥H (R) T JEDEC 1R , FHEZS %k () AR AT EVM. AXRFIFHRIEHRHEZHELR.

TS 2 SRR IC B IR PRI

F#RE .
6.5 ThFEEL
Vyine = 5.0V, Cing = Coutr = 15nF , Cina = 10pF , Coute = 22UF , SEL %3 % VCC |, Venjrir = 5.0V, Ta = 25°C.
E il FRREE - {8 LXivs
Pp ThEFEHL lvce = 300mA 1050 mw
Pop IR (I ) BISh R RERL lvee = 300mA 360 mw
Pos BRI (R ) IDIFFERL lvec = 300mA 290 mw
Por AR AR D2 FERL lvce = 300mA 400 mw
6.6 & HIE
BH TR A H Hfr
—#&
CLR A 1 pR ) i ) 14 5 R 2 ) P >4.1 mm
CPG S e L () St ) 5 2 4 T >4.1 mm
DTI Y% o I M Fe/IN P S ) > 50 Hm
CTI AR AR TR Fi DIN EN 60112 (VDE 0303-11) ; IEC 60112 > 600 v
k4l 745 |EC 60664-1 [
HiE T AL < 300VRws I
R BET AL < 600Vrys I-1l
e 7 HL L < 1000VRus I-I
DIN EN IEC60747-17 (VDE 0884-17) (2
Viorm B K B WA B B LR LA (XU ) 1159 Vpk
ioﬁEEE (‘EéZ‘JBZ ), BRI AY B A o o 2 820 Veus
Viowm T K AR RGBS (TDDB) Mk
LI LR 1000 Voc
View | BKBEARIE R Vies = Viomw , 12608 (REWIL) 424 Ve
Viest = 1.2 x Vigrm ; t = 15 ( 100% 7= ) 5091 Vpk
Vip o e @) fgﬁiﬁ@ﬁﬂ%ﬁ/ , 4 IEC 62368-1 RifENY 5000 Vox
Viosw | BOIUmREE HED PRI (L) 6500 Vex

74 IEC 62368-1 [ 1.2/50ps ¥«
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6.6 G HME (42)

2 WA H Hpr
ik a s 1O w4 F4 2/3 J5 , Vini = Viotm » <5 pC
tini =60s ) Vpd(m) =1.2x VIORM , tm =10s =
Jiika s MBI T AL 1 )5, Vin = ViotM » tini = <5 pC

pd HUAE A £ O) 60s ; Vpdm) = 1.3 X Viorm , tm = 10s =
J7iE b E R (100% AR ), 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 , Tp =25°C > 1012
Rio R s B, dn N 2 5 L 6) Vip =500V , 100°C < Tp < 125°C > 10"
V0 =500V, Ts = 150°C > 109 Q
TSYER 2
et e 40/125/21
UL 1577
AR SZ 1R 2 F \
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 REARIAE
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
UERgiS (i) IEFgnS : (i) SRS () L4050 (i)
6.8 LA R{E

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 .

&5 WA P
Ry ja =59.7°C/W , Vynp = 5.5V, T; = 150°C
Is ZAMIA, R Ta=25°C , Pour = 24W 817|  mA
Roya=59.7°C/W , Vynp = 4.5V, Ty =150°C , 832 "
Ta=25°C, Poyr = 1.65W
Ps R THRAEM (MAINE - it ThE ) Ron=59.7°C/W . T, = 150°C , T = 25°C T
Ts ZAWE 50 o

(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

E TAEIRJETEE ( Ty = -40°C % 150°C ) Will#E , Ve = 5.0V, Cing = Coutq = 15nF , Cing = 10uF |, Coyte = 22uF , SEL
R VCC , Venrir = 5.0V ( BRAEX A ULET ) o FrA MEUEIYTE Vip = 5.0V, Ta = 25°C A4 NS

BY \ WiREM | BME RBE Bk e
WABIE (FEM , FrAEEB L GNDP A )
lvine_q  |VINP s | 45 EN/FLT = fik#2°F , VINP = 5.0V , & # 180 UuA

EN/FLT = % H#F ; VINP = 4.5V-55V ;

‘ ‘ VCC =50V , & # ! 15| mA

lvine NU | VINP TAEHE , 3R =
- EN/FLT = &F ; VINP = 4.5V-55V ; . 5l ma
VCC =55V, % #

o e EN/FLT = &H1F ; VINP = 5.0V ; VCC =
lvine FL | VINP TAEERI | %k 5.0V . oy = 300MA , Tp = 25°C 489 508 529 mA
ive_sc [ MESRLBSELT FIt VING Tieagtugn | Shel - PTG VIND =50V vee = 45 mA

s TA T
UVLOP LLE:E: (#I4M , A HEHI Ll GNDP Jyfedt )
E/OV'QP—UV VINP R85 B 2.8 20| v
VUNPUV VNP 0 B 26 27 v
Vuvio n |VINP K EBEIEH 0.1 Vv
OVLO Lt (WM |, B HEH L GNDP JZEdE )
E’OV'QROV VINP it 8 b1 5.77 59| Vv
YOV'SP’OV VINP i FE5E F A 555 572 v
Vuinp 1 |VINP i B IR H 0.05 Vv
FFRFetE
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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.

23 PR BME  HAEME  BoKME| A
fow | LR/ P X 64.5 MHz
V1M ST
TSDp R | WIS ST Tt BRE 150 165 °C
TSDp F | WIS FAICWT R B R {EL 130 °C
TSDp n | WIS F I WTiR i 20 °C
EN/FLT |
VEN R {F&E R _EFFBIE EN/FLT =0V £ 5.0V 2.1 \%
VEN_F i g LR R B A EN/FLT = 5.0V % 0V 0.8 \Y;
len el EN/FLT = 5.0V 10l A

. : A5 B 18K O (10% 2% ) BRI
VeLT Sz AR ) ENJFLT 5] e s ENJFLT 311 05 Vv
traurt JZ A RIS ) ENJFLT T iz A1 EN/FLT > 0.5V , KAk 200 us
VCC #i B (R , Fif s B3 L GNDS Ak )
VINP = 5.0V , SEL = VCC , loy = OmA - 485 5 s15| v
K12 5% L S00mA
(k] PRAS TS A .
Vee VINP = 5.0V , SEL = GNDS , Iy = OmA - 534 55 567l v
200mA
o 25 X L Y R T i o PR VINP = 4.5V £ 5.5V , VCC = 5.0V/5.5V -4 4 %
VINP = 4.5V % 55V , VCC = 5.0V , lgy = 4 12 v
RUUITN 150mA
Vee tine |V B HE A
VINP =4.5V & 55V , VCC = 5.5V , loy =
4 12| mviv
150mA
VINP = 5.0V ; VCC = 5.0V. loy = 0mA & .
‘ R S00mA 0.5 0.7 %
Ve Load | Voo B E T
VINP = 5.0V ; VCC =55V , I,y = OMA & 05 o7l o
200mA : : °
VCC_Ripp! | g usr o piy St e |- 1 ey e 2034 20MHz #5 % , VINP = 5.0V , VCC =
. o 5 =X E YA L ) HR R S0 5.0V, oy = 300mA , Tp = 25°C () 50 75| mVv
- VINP = 5.0V ; VCC = 5.0V, loy =
EFF # Pyce & Pyine 300mA |, Ty = 25°C 59 %
Vee rise | VCC M 10% FHE 90% KL T 1] o
- VINP =5.0V , VCC =55V , Tp = 25°C , 450 650 us
lout = 70mA (1)
VCC UVP , RIEMRY ( REM , Fra BRI L GNDS NEH#E )
Kvee_uve |VCC RIEA-AHIE L VCC =5.0V , Vyyp = VCC * 90% 90 %
Vuve i |VCC ZRIEAR-FHE VCC = 5.0V 79 100 121 mv
Vv i |VCC RJE IR VCC = 5.5V 87 110 133 mv
VCC OVP R ( IREM , Frf R LL GNDS N )
YUC.0V e MR AR IR VeC = 5.0 545 55V
;/VHCC—OV VCC 1 JE AR W VCC =5.0V 0.1 Y,
l\j/chc,ov VCC i JE Ay E 7t i fi VCC =5.5V 59 5% V
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6.9 HAHFE (42)
EI{@/E%}E ( TJ = -40°C % 150°C ) WU[IM:EI,F , VVINP =50V, CIN'] = COUT1 =156nF , CINZ = 10|JF , COUT2 = 22HF , SEL
ﬁf‘.*%?” VCC , VEN/FLT =5.0V ( Bﬁjt%ﬁlﬁﬁﬂ ) ° Fﬁﬁﬁﬁé{Ei@E VlNP =5.0V. TA =25°C %’ﬁ:‘FUﬂ\M:E}‘o

BH WA BME  mEmE Bl e
;’VHCC-OV VCC i FR IR VCC = 5.5V 0.12 v
KEM K
TSDs r | KGN KT TR 150 165 °C
TSDs ¢ | UGt M 130 °c
TSDs n | IR M F I WriR i 20 °C

(1) MRAEBE. REeE Ik
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6.10 B RU4RME
25 25
— VINP =45V — VINP = 4.5V
—— VINP = 4.75V —— VINP=4.75V
= — VINP = 5.0V = —— VINP = 5.0V
2 —— VINP = 5.5V 2 —— VINP = 5.5V
£ 15 N £ 15 N
5 5
o o
E \ E
g 1! e 1
3 p=l
£ E
5 5
= 05 = 05 \{
0 0

-50 -25 0 25 50 75 100 125 150
Ambient Te mperature (°C)
B 6-1. AR IESIIREERIKRR : VCC =5.0V, Coyrz =
22uF

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

E 6-2. %ﬁmﬁmﬁ—'ﬁ%ﬁﬁﬁmm%fﬂ : VCC =5.5V . COUTZ =

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

B 6-3. AHH R S RRERKIKR 1 VCC =5.0V, Coyrz =
22uF

22uF
500 500
— VINP = 4.5V
_ _ —— VINP =4.75V
< < — VINP = 5.0V
g 400 \ g 400 —— VINP = 5.5V
3 300 \ 3 300 AN
= =
2 2 \
=) =)
S 200 I S 200 \\
§ §
£ £
x x
8 100 S 100 N
0 0

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

 6-4. BRI R SIMIREEREKXR 1 VCC =5.5V, Coyrz =

Output Current (mA)
K 6-5. ESHBAER (lvcc) MMIRE : VCC =5.0V, Tp =25°C,
COUTZ =22uF

22uF
60 65
//
/ — 60
—~ 55 A/ < //
S £ 55 -
> >
5 o
: g ///
©c O
w
4 50 y
4 — o
— VINP = 4.5V ° — Ta=-40°C
— VINP = 5.0V — Ta=25C
— VINP =55V — Ta=85°C
45 40
0 50 100 150 200 250 300 0 50 10 150 200 250 300

Output Current (mA)

B 6-6. 3R 573 AEH (lvce) HHIKLR : VCC =5.0V, VINP =
5.0v y cOUTZ =22uF
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6.10 HLEIKFE (42)

60
—
—
—————
. 55 /A
S
g
c
2
L
i
50
— VINP =45V
— VINP =50V
— VINP =55V
45
0 50 100 150 200

Output Current (mA)
B 6-7. MR 5 HBAR (lvee) FAIRAR : VCC =55V, Ta=25°C,

600

550 S

500 //
P

450

Input Current (mA)
w
o
o

250
200 s

150 bz
100 —— VINP = 4.5V
50 — VINP =5.0V
7z —— VINP =5.5V
0
0 50 100 150 200 250 300

Output Current (mA)
K 6-8. AR (lyinp) SHEHR (lvee) MRIKFR : VCC=5.0V,

Output Current (mA)

B 6-9. A B (lyinp) SHABAER (lvec) FIFISKER : VCC = 5.0V,
VINP = 5.0V f COUTZ =22uF

Cout2=22uF Ta=25°C, Cour2=221uF
550 5.2
500 s — VINP = 4.5V
—— VINP = 5.0V
A
o /%// >0 — VINP = 5.5V
z 0 / < 51
£ 350 Z >
I 300 // 2 505
£ g
5 250 ; 5
‘g 200 2
100 > —— Ta=-40C
50 / — Ta=25C 4.9
7 — TA=85C
0 4.85
0 S0 100 150 200 250 300 0 50 100 150 200 250 300

Output Current (mA)

B 6-10. i B EES (Vyec) SRBHER (lvee) MBIXR - VCC =
5.0V f TA =25°C f COUTZ =22uF

5.2
— Ta= -40C
— Ta=25C
515 — Tao=85C
—~ 5.1
2
o
g 5.05
S
= 5 |
g_ ————
=]
O 495
4.9
4.85
0 50 100 150 200 250 300
QOutput Current (mA)

E 6-11. ﬁfﬂj EE.L‘E%:H (VVCC) Eﬁlﬁ%ﬁ (IVCC) fﬂﬁ‘]ﬂ%ﬁ :VCC =
5.0V, VINP =5.0V , Coyr = 221 F

5.7

5.65

5.6

5.55

5.5

5.45

Output Voltage (V)

5.4
— VINP =4.5V
— VINP = 5.0V
— VINP =5.5V

5.35

5.3

0 50 100 150 200
Output Current (mA)

B 6-12. HiH BEFET (Vvee) SREA (lvee) MIKIXR : VCC =
5.5V , TA =25°C , COUTZ =22uF
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6.10 HLEIKFE (42)

[ A

VINP
S/div

i PO —
[ SV/div f

EN/FLT |

L Lvine Ao P

500 ma/div

L vec
2V/div

1o 200/

5.0V, 18Q fi %

F 6-13. i@iT EN/FLT & FRIEH-F/A3) : VINP = 5.0V, VCC =

S

B 6-14. Faa b RS0 :

VINP = 5ov vcc 5ov 300mAﬁ’1
4

5\\\“1”\”

m i

|

iy

| H\ I
li \w | WM ‘

i

L

hﬁ\\\

VINP.

& 6-15. ﬁﬁzﬁ%

VINP = 5.0V , vcc 5.0V, Coyrz =22uF,
lvee = OmA - 300mA - OmA

Fl 6-16. 3 HJEEHIE1T : VINP = 5.0V

T - A |
AT CEELTES
e B
7
| Enmr ‘ d
 svia "
Lvive
e i
vee
e 1o0us/div

E 6-17. %ﬂ%’iﬁﬂ?ﬂ‘]ﬁmi?ﬁwﬁ

VINP = 5.0V
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7 A

7.1 BBk

UCC33420-Q1 #3fF5Em T mdk. %5E 5 b5 2 R ELR/ BLIR B e g o %88t R TR IR ok sk e R il — A 52
DHRER Bt/ B IR | 7F 3kVRus ZEAKE S M _E A KT ATk 1.5W , TAEREVEE % |, SRAMA. mIh%
22RF VVSON 12 3| Hid) 3%,

G EAEMER . MBS IREEESER S, BT RST AR RARERE R4, RHEWRAD 3T
B, ATHURRE .. S5t 2% 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 S R IR -4 m k. £ H
FEHIALE] BB AR AR 28 AT SEE E RCR A EMI $E 4

VINP HL AT N H Y532 ] 2 Ak v | 1245 il 8% 01 51 O IE FE B A s AR TR 28 I TD R o F gl i Rt IR il 98 R A58
FEH T BAR R BNIR G |, FERAT RGN . 3G Rl s VCC |, Hh R ILAE IE 5 AR S 8 B %4 T
PREFIEIRMVEE N |, [FIRAE AT 3R 2 R IR FFE 2247 . VCC it SEL 51 iZERIHY £ 5.0V 8¢ 5.5V , DIE
NG ERRES LDO 4L e 4 s |, F T 75 B 0 8 1 B AR A H SO0k S o

et A MRS S, ATARME R G BRI A BB . R R R T EARIFAE T IB4T | KR 5] B 24K
HLSPR 0 3 PR AR S U . fERE S Bt T R/ B4l 2 51 B, 2082 18k Q I, iZ 5] B o 4 K HL
200 us , PASEIRSS M AT i S oe b . Z A BLE BOa shdLa] |, T e AR N VR T FE IR A1 RSBl P Ra . PR Y
VCC R&IFt , DLBE G A a3 1 AR B Ay i s L YL K

7.2 DIRETTHEE

ol . ; .
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

14 FEZ VR Copyright © 2025 Texas Instruments Incorporated
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7.3 KePEULEA
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

UCC33420-Q1 HAHA LM , w0/ LU/ AR AL SCILT A2 PO B BOR 3217 . it f R BOm 30
Bk 7-1 Bos . £E VINP > Vyine uvio R H ENFLT b i BT e, 808 3 e WA 20 o 2 BEOT 342 i) T
fhe ThERZGUAL E RAMFIZT , HEHN 6.5% JTARIZHIHIN. &2 LA (R TR S F hdb AT T s, DE
FERESLH s VCC BRI B AR A TR IR AEIX— BB, WD 2 de K o A EEBRIAE 62.5% , BRI
VCC HUE#I Ve uvio = 2.7V BMEJE AR A LUFR o BRG] AT i ORAE 85 01 LS J5 3 H. VCC RIT R 1 0L
RAREE IPANCERT R

BRI T A R BN R R U . UCC33420-Q1 HA R Bl I bk | 1EHUR SR £
1% VCC farth m IR A o 7ESRSLIENL T, B T4l R AR (sl 7-2 B )« EAAESR M T RS AT R
A (W 7-3 P ), VCC A RETCIEIE RIS M AT BIE . 7EXLE26 R, Wik 16ms (IR Sk
FRELIT R, T VCC RIZBIRA T, WG , FFH ENIFLT SIIKE B 2R 200 us , BAR i
Bk fF. BBIER TN SRR R , TSR AT R S B R S E R . AR A E RN E S
VR, S MRS A E SN E S o WURA RS R4k SeA7AE , MR R X E R, a0 R SC ) 7-2 FiE 7-3
Fi7R

A

VINP :
L/ - 4 .vINP_UVLO

Incremental Duty Cycle Conﬁ'ol i VCC Regulation Control

B G

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 71 F R R R 3 E
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A

VINP

VINP_UVLO
Fault-reporting Fault-reporting
—> — i—
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. A H TR ESE
A
VINP VCC_regulation_threshold VCC_regulation_threshold
-/~ - = -VINP_UVLO - —i—— ———— e
High load or high 1
vCC Cout on VCC PN
—i —i e
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
& 7-3. BABE R B ASF T RREZE
>
7.3.3 i B ARG 1T

UCC33420-Q1 il AR i 2 il R I 1 i v s, RE LR 2 BB 2 18], i 7-4 o ORI B (i 1 Bk
DN ARAT S I, 3 I N A RS S S T AR A, AT R SR G R B, AT Hs
Bt AR RPAE IR IO N o FERRS IR D, SROUF AR I o Y P A AR A BBk A R A AR . R TR
KM REMRE G, MAERABEEMAT |, RARREAL, AIFE e 8 eR .

RERIT IR RS TA] (ton) 278 HL S B 1 B w0 %t P BB R 3 A SR SR AT R R BRI TR I ton-max S RUAH
13us (WK 7-5 fiios ) , UCC33420-Q1 Hdt A DR R4 . B0 , T VCC RIA BRI B {H L
PR, SR topromin HVRME 1.6 ns AYERHE R R P RS 18] 5 f0COT W R o IR AE B o AR OR Fr i
2. SECEm g VCC RS SUME R VCC 7 /. UCC3342x_CALC mI#Bh R4t iit N & &t A bn
B RO N HL TV ] 2% A 2 e ety ) s, AT JBE S i RS DL o
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UCC33420-Q1 " LIRS SEL 5l IR ERAS Mk 21 E VCC_REG Hilk. 24 VCC < Vycc uvio BIMER , SEL
S B 2 3 305 F1 B R 3EAT I I o AR 5 K e B R 4w A2 5.0V (SEL = VCC) B\ 5.5V (SEL = GNDS). i%
HE, XM 5 , SEL 5IBIAFM VCC fir i F . ZE5E sl i AR s £, Uil ENJFLT 5] fiisk
W A EE BT A VINP A .
i _ __ __ __ __ _I_ VCC_REG +Hys.

1
1
!
Y AN SRR S —— L-  VCC_REG
1
1
i _ VCC_REG - Hys.
i
1
1

Power-Stage
ON ton torr

i Burst-Frequency i

»
| gl

&l 7-4. %t B IR WA X d2

VCC_REG +Hys.

. VCC_REG

Power-Stage
ON

) ] 1
| t | |
| OFF-MIN | |
1 1 1
1 1 1

—»

B 7-5. DR R HAF

7.3.4 (R HFIE

UCC33420-Q1 BB 52 AIMRYIhEE , BfFMmARESE .. WAL ES e . M RERP A REY . b |, %
eIl A WS ML, nT7E RGO TS S EOCHT I S i i il . RS 21, SRR e X
HIRFEERT ] J5 R Wi IR =R E s E S .

7.3.41 AR BRI RS 2

UCC33420-Q1 Wt 4.5V = 55V KM AREEEN T, WREI VINP < Vyne uvio F B VINP >
Vvinp ovio R KM, B dfif s b TG | S0PROCHT . — H VINP Yk E 21 1EH TAEVEHE |, VINP > Vyine uvio r BX
VINP < Vyinp ovio Fo arfFROZEMKE TR |, TofR5EA B G THN & .

7.3.4.2 B R ER

UCC33420-Q1 AA KIEGRIFIhAE , AlfE R A B Ot & . Wik VCC AR #mika s , il VCC <
0.9 xVCC Z A, M e 35 K A8 AE MR ShHRAE h ABFEREN 5 22 BU IR AL 2, SRS R AR5 58 B HT AR W K i IS 1) Ji5 2%
Wro AZBCTHHE N T IR KPR TR] , DASIOHAE ] I I o 3 B B 1 D0, X 815 D0 AT e 2 OB B ORI B IR i
7. sfF—HRH , KAE 160ms Jm il B E R . WRMERR MR | SR B UORIIF 2l K H B
JH .
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7.3.4.3 Bid EAR

UCC33420-Q1 HA i ISRy RFIE , AIAE A A T 30 Y o 3 i 5K 07 2 I 28 < S0 ] DR 97 28 B 52 e T 19 1L
s . Wik VCC HETHEE T Vyee ove R BIME , OV_CLAMP HLEEKE i O i Fi s DRRe 78 280 oK AR 264
TR N . B R AR PO SR A T AR FEE 5 28 LEBR A3, SR 5 R AR A8 T AR U ok o I TR ) o 88—
HIGH] , KAE 160ms Ja 2 A EE . WERBMERKFIRAAAE |, SR AU 2l R HZh E S

7.3.4.4 T HAR

UCC33420-Q1 FE T MM I F G, IRB D FR L AL MG AL R A . D3R Fe 4 S BUR D R A0 2 S BURHUR
ET BRI . TR IR 2 e AT |, IR T IR T RE . AT AT 2 N Th A R IR N Dy R
(R I 5 I IR BB HEAT LU W SRAI R D SR PR E = T TSDp g, BUE IR DR PR =T TSDs R,
BEHORBE NI ARG ZAREHRAE E SCRIFURIERK N 8] 45 1R T 50, IRl iR IR 42 160ms e =i HEhEH .

7.3.4.5 EREMEHNER

UCC33420-Q1 E A #kbsEdR 5 HLH] |, al4hnt 8344 £ S B b= 26 1F 7 R 4% MCU B W 4% B g & 4k, an i
RSN 2 B Sl 4t R s OR i fe . ] i a AN B S 4% R G0 B B — AN FIRIR |, T teau W
[EIEN lpaut VL. GIHAE MCU A1 EN/FLT 512 (B3R T —A> 18k Q HIRH |, W24 kA= T S a8 AR o Wi ) b ik e
2B, Veor BTEA R traue FREEES (B N B AR T, Wl 7-6 Fin. WIR ARG A 7 BB S AL, )
EN/FLT 51 Jm] BEER R REIR I |, B 18k Q FEFHAS.

T BA B E R IhRE , AR R A e RS BOE IR N SRR B EE R o AR traue S AUR , KERED
160ms iHA 8% , ZS R RATEIMPOR S F S, Wl 7-7 B . W 2R, VCC ¥ Ih#E 3 & Fa otk
o WIREIRVVRAAE |, SAERFRORWT IR dkche . R R AR | 288l RE W6 FE T S B s 22 i 21
17

ENJFLT Enable/Disable Part
nable/Disable Pa
mcu Out-Pin ) )
Primary-side
> 18kQ controller and
< fault monitoring
In-Pin
Veur lraut
Ve _|<lt>|_
& 7-6. wfEHR & L
Fault i
, ! 200u'S i
EN/FLT J < > !
160ms |
Operation Status Normal Regulation Fault Report / Shut Down Auto-Restart
& 7-7. B3hE ) #1E
18 R 15 Copyright © 2025 Texas Instruments Incorporated
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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 ©)
@ ©)
UCC33420QRAQRQ1 Active Production VSON-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 U33420Q

(RAQ) | 12

UCC33420QRAQRQ1.A Active Production VSON-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 U33420Q
(RAQ) | 12

UCC33420QRAQRQ1.B Active Production VSON-FCRLF 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
(RAQ) | 12

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

@ Mmaterial 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 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 UCC33420-Q1 :

o Catalog : UCC33420

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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 O OO0 O 00 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)
UCC33420QRAQRQ1 | VSON- RAQ 12 3000 330.0 12.4 4.3 5.3 13 8.0 12.0 Q2

FCRLF

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 9-Jul-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC33420QRAQRQ1 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
RAQO0012B VSON-FCRLF - 1.05 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

5.1
2o

PIN 1 INDEX AREA—_

41
39
j 0.1 MIN
001 ' J 1r
0.00 0.1) .
1.05 SECTION A-A
0.95 TYPICAL

-t

v
A PKG

ﬂ
CI—)

(4.2)

. 2X (0.3)

I

+ >
(S

10X i

=5
s .
PIN 1 ||> 0.5 6X 0.35

o : . 0.25
(45°X 0.13) 8X03

0.1® |C|A|B
¢ 0.05) |C

000808 8]

010 |C|A|B 6X(0.3) ¢ —=] (0.295) TYP
& 4% 12X (0.23) r
0.0sM |C ‘
6 ; 7
|
J
|
|
|
|

4229412/A 02/2023

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
RAQO0012B VSON-FCRLF - 1.05 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

SEE SOLDER MASK

12X (0.6) ¢
6X (0.3) ! DETAIL
L |
1 i] | E 12 6X (0.3)
] | 4
R —— | ]
10X (0.65) ! 2X (0.3) —
- | D prg X (16)
—- J ———————— f——— - — - — —-—¢
(R0.05) TYP /C |
(1) )
(4.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X

0.07 MIN
0.07 MAX j
ALL AROUND r ALL AROUNer - r
p

‘ : METAL UNDER

METAL EDGE ! | SOLDER MASK
! |
! |

~——SOLDER MASK :
EXPOSED METAL OPENING EXPOSED— T SOLDER MASK
METAL | OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS
4229412/A 02/2023

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
RAQO0012B VSON-FCRLF - 1.05 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

12X (0.6)

6X (0.3) L

—-—E23

10X (0.65)

;j 12 l— 6X (0.3)
)

f—

pkg 2X(L6)

(R0.05) TYP

(4.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 15X

4229412/A 02/2023

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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