13 TEXAS
INSTRUMENTS

UCC33421-Q1
ZHCSXB9 - NOVEMBER 2024

UCC33421-Q1 A8/, 1.5W. 5.0V, 5kVrys BB, 15E HR/ERBSR

1 Rtk

1.5W i K i oh %

4.5V £ 5.5V g\ H & T AEVE

5.0V. 5.5V e nl ks &

- 5.0V : 300mA #J i 3% Fii

0.5% 7! 471 B B R

2mV/V HiL T 25 P R

FefgE m] SEIRIRR A

- BB : 5kVRus

- IRIMAE ST 1 10.4kVpk

- I'ﬁz EE;}_'E . 1700VPK

- EEBANBEEMEEA +8KV IEC 61000-4-2 H2f il
AR

- 250V/ns J:ARBRSTIILE

R FH A B AR e 38 1 AR 1) v T R R B s R E R B

AR R

38 N AT i (SSM)

%4 CISPR-25 5 2K #rifk

SRR PUILE

T g8 A A B A

RIRTE IR R 3)

FLA R A5 AL 45 BE 5 | A

hRg e

TR 22 ARSI

- %+ DIN EN IEC 60747-17 (VDE 0884-17) ¥x
1 110 184 553 4 g 5

- FF& UL 1577/CSA Frifk HAKGE 1 20501
5kVrms o

B4 AEC-Q100 FRER) R 54

- PR 1 - 40°C £ 125°C R TAER
JEE i

SOIC-16 (5.85mm x 7.50mm) 353

2 NMH

HIb i BE R 48 (BMS)
o IREFNINREIHEENRZE OBC B i/ B o
© FEE|HARLE
o BB B AR e B A B YR
* IEMT RS-485. RS-422 Fil CAN K6 2 U4 B
o=
3 JiHH
UCC33421-Q1 & —F R A K 25 HAR HiKE 2
B/ E R B EA e, a4t 1.5W 1B s T
R, EA X 4.5V £ 55V N E TAETEHE , JF
@I 5.5V MR IE R BT 5.0V it % .
UCC33421-Q1 B AL L4 , 752 5kVRus
P e E , [EII SR EMI AT HS i 5 30 1 .
UCC33421-Q1 £E 1 T fRI R AR & R G fadd i | 41
W ELAG AR S ML PR RE S % R AN F o i 1
fE
UCC33421-Q1 KM /MN4k . HAI Mk 5% SOIC
(5.85mm x 7.50mm) % | mEEN 2.65mm , EHEE
BEIEBR > 8.2mm

BrEEE O
ESp]
DHA SOIC (16)

AR (ARARE )
5.85mm x 7.50mm

]
UCC33421-Q1

WO T R R R 5 S D B IR R KT T I ek
Ko

(1)

T I
L vee
I 'g | Court Cour2
| @ |

GNDP ng | GNDS —“{
=N
ol

EN/FLT 2]  SEL
[

fE A RN

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk
HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLUSFG5

22 3k

EED

ADVANCE INFORMATION


https://www.ti.com/solution/high-voltage-battery-system
https://www.ti.com/solution/integrated-high-voltage-obc-dc-dc
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXB9
https://www.ti.com/lit/pdf/SLUSFG5

NOILVINYO4ANI 3ONVAQV

13 TEXAS
UCC33421-Q1 INSTRUMENTS
ZHCSXB9 - NOVEMBER 2024 www.ti.com.cn
A2
T HFEE et 1 A S N TSRS 11
2 B s 1 T4 BRAETBERETR e 16
B e 1 8 PR IS ...t 17
A BABEELER oottt 3 B B B e, 17
LRI 1 T i 4 8.2 BT RTFH .ottt n e 17
B BT e 5 8.3 FEUFAATETIU oo 18
(R IEED R o . b = DTS 5 SR 3 = BT 18
B.2 ESD ZEZ ettt 5 O A R IR e 20
B.3 I IB AT 2 ettt 6 O BT e 20
LR - =3 SR 6 9.2 R ST e 20
6.5 ZALE I .o 7 9.3 B SCRY FEIIE e 20
B.6 2R AHTETATE <.ttt 8 9.4 FFFTETR e e 20
B.7 FL I oottt 8 0.5 B et 20
6.8 ZMHE BOM TOAE .o 9 9.6 B I e 20
T VBRI oot 10 I N 20
T IR ottt ettt ettt ettt ettt 10 A0 B T T TR oottt 20
T2 TEETTHERE] e 10 M HUBAIEEEE S R e, 21

Product Folder Links: UCC33421-Q1

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLUSFG5


https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXB9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXB9&partnum=UCC33421-Q1
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com/lit/pdf/SLUSFG5

13 TEXAS

INSTRUMENTS UCC33421-Q1
www.ti.com.cn ZHCSXB9 - NOVEMBER 2024
4 FfHE
R 4. BHHBER
FAFLIR Vyin Y& it (vee) SRR B BUEE
UCC33420-Q1 4.5V % 5.5V 5.0V/5.5V 1.5W e |
UCC33420 45V % 5.5V 5.0V/5.5V 1.5W LR
UCC33410-Q1 4.5V % 5.5V 3.3VI3.7V 1.0W LR
UCC33410 4.5V % 5.5V 3.3V/3.7V 1.0W LR
UCC33421-Q1 4.5V % 5.5V 5.0V/5.5V 1.5W 1

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC33421-Q1

English Data Sheet: SLUSFG5

ADVANCE INFORMATION


https://www.ti.com.cn/product/cn/UCC33420-Q1
https://www.ti.com.cn/product/cn/UCC33420
https://www.ti.com.cn/product/cn/UCC33410-Q1
https://www.ti.com.cn/product/cn/UCC33410
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXB9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXB9&partnum=UCC33421-Q1
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com/lit/pdf/SLUSFG5

NOILVINYO4ANI 3ONVAQV

UCC33421-Q1
ZHCSXB9 - NOVEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5 5| HIRc B M Thak
O
EN/FLT [ 1 16 GNDS
VINP [] 2 15 GNDS
VINP ] 3 14 GNDS
GNDP [] 4 13 GNDS
GNDP [] 5 12 GNDS
GNDP [] 6 11 VCC
GNDP [ 7 10 VCC
GNDP [] 8 9 SEL
&| 5-1. DHA SOIC 16 3| ji:f3 | MK
* 5-1. 5| HiTheE
Cl):
g Q) 8
£ 45 %
£ DhRE SN 51 AN Sy A 51 . S8 — A 18k Q BT KA s fE R 3% 2 B ks ) 2
EN/FLT 1 110 {ERESAN T ] « 5Ei EN KPS 2. L4 2y i P DUJS I AE 5 I8 1F Shiag
AR Y B - %51 R AR ST 200 s, DUEEIR B YR AL J 2% DRt R 1 100 T O
VINP 2 P VI M N YR R 51 . 75 EAE VINP A1 GNDP 5| {12 [8]3% 3 15nF (Cinq) 1 10 u F (Cinp) F&E 55
3 RS |, FAEIT ARSI E
4
5
GNDP 6 G VINP (1] F I 1] #5544
7
8
SEL 9 VCC i&#5|f. 4 SEL %8| VCC i , VCC W E s 5.0V ; 24 SEL JH# % GNDS i, SNy
5.5V.
Ve 10 b b5 s =X L AR LR S . R EEYE VCC 1 GNDS Bl (/343 15nF (Coutq) Fl 22 1 F (Coure) M4
11 SR, RIS R E
12
13
GNDS 14 G VCC iy HL Y52 Hh B B % 2
15
16

(1) P=®FE,G=H,I=%AN, O="%t

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC33421-Q1
English Data Sheet: SLUSFG5


https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXB9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXB9&partnum=UCC33421-Q1
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com/lit/pdf/SLUSFG5

13 TEXAS

INSTRUMENTS UCC33421-Q1
www.ti.com.cn ZHCSXB9 - NOVEMBER 2024
6 Hli%

6.1 &% | K HUEH
7E B AR RS ¥ T AR O B P (B ) ()
Gip::l B/ME BEAUE BAE AL
VINP % GNDP®) -0.3 6 v
EN/FLT Z GNDP 0.3 6 Y
VCC % GNDS @ -0.3 6 v
SEL % GNDS ® 0.3 6 Y
Ta=25°C {54 VCC il 1%, Pout voc_max @ 1.65 w
TAESERIEE | T, -40 150 °C
WAFELE | Totg -65 150 °C

(1) BT XS R A HE (T T S RME PT RE 2 88 IE ROK AR o XS5 Hh B SR B I8 2, IXFFATRIR B AP L 2 T DAL
1EZ R ETTHAF USNMERTHAR AT F RV IEH BT . I R AL T L8 X6 S R BUE 21 N AT RE 2 A 23 AR R Pl Sk

(2) ESW “VCC FEEI LAEXE” #45 , THEAIE VCC it i E 5 BAE & PR A VINP S5~ B R AE .

(3)  AFI 1ms. I AL T 1ZHE N 252007 fr 1] 54

6.2 ESD %%
& Hifr
()1\)14:75& EELE (HBM) , 756 AEC Q100-002 bift | 5000 v
Vieso) | Hriue FEBEBUL (CDM) , 7 AEC Q100011 filE | o v

7.2 E -
Pl BB R A IEC 61000-4-2 ; B BSHHIH 21142 | +8000 \%

(1)  AEC Q100-002 #57~ ) 4% H ANSI/ESDA/JEDEC JS-001 #Uyu$i 4T HBM i A7l

(2)  {ERRESHE LI IEC ESD i JR w0 IR AT 51 B A — Rt 1 — A XUy T4 A

Copyright © 2024 Texas Instruments Incorporated TR 7 5

Product Folder Links: UCC33421-Q1
English Data Sheet: SLUSFG5

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXB9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXB9&partnum=UCC33421-Q1
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com/lit/pdf/SLUSFG5

NOILVINYO4ANI 3ONVAQV

13 TEXAS

UCC33421-Q1 INSTRUMENTS
ZHCSXB9 - NOVEMBER 2024 www.ti.com.cn
6.3 BUEIT &M
1E B AR KSR T B TARR G B A4S ( BRAE AU )
51k B/ME HRUE BAE| AL
Vyine | I N HE T 25 GNDP 45 55 \Y
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Pvcc  |VINP=5.0V+10%. VCC =5.0V. Tp=25°C - 85°C i) VCC # i zhZ (1) 1.5 w
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Viorm K B A s FRL TR (XU ) 1700 Vpk
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Viowm B K A B 5 FL -
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_ L VTEST = VIOTM y t =60s ( %’Ei{)ﬂ“‘f& ) 7071 VPK
Viotm RIS —
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Vimp ik e 3) FEASHINR |, 44 IEC 62368-1 1311 1.2/50ps WK 8000 Vpk
o FES AR REATIAR ( %k )
L gy v e 2(4)
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J7¥E b1 E I (100% AP ) AL B ( 26
o ) 5 Vini=Viotm > tini = 15 ; Vpd(m) =1.875%Viorm » tm = <5 pC
1s
Cio HREE  BANE O Vio = 0.4 sin (2nft), f= 1MHz <3 pF
Vio = 500V , Ta = 25°C > 1012
Rio R FELREL | N E kit (©) Vio =500V , 100°C < T, < 125°C > 10™
Vio = 500V , Tg = 150°C >10°
15 PR 2
, 40/125/2
SAREZE 1
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A A S R S PR
Viso A 7 52 1 o 5 R V1esT = Viso , t = 60s ( % 5E MR ) 5000 VRrMs
VTEST =12x VISO ,t=1s ( 100% A= 7= 3t )
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6.6 ZEAHFINIE
VDE uL uL
IEAURIR DIN EN IEC 0074717 (VDR 0884-17) i | 443 jyyg UL 1577/CSA AL RBEFIAE | SHIIEAS 1EC 60601-1 7L
%4 UL 60601- 1:14 FI IEC 60601-1 d.3+A1. AAMI
b Dbtk 3 ES 60601- 1:2005/(R)2012 1 A1:2012. C1:2009/

KBS LR 7071Vpy 5 KB IGHRE | 88— {4 , 5000Vrus
JE 1700Vpy ;5 I RTRITFE 25 HL K 10400V

(R)2012 Fll A2:2010/(R)2012 CSA C22.2 No.
60601-1:2014 IEC 60601-1:2012 [1FEA4a%% |
250VRvs A LAEHLE , 2 MOPP (&3 {R{1 5% )

WEBHS 0 (k)

ERmE - (i) RS (i)

6.7 S ReiE
E TAEIRJETEE ( Ty, = -40°C & 150°C ) ), VINP = 5.0V , Cjnt = Coutq = 15nF , Cing = 10uF |, Coute = 22uF , SEL i&EH:
| VCC , EN/FLT = 5.0V , BRI A B ATl WAHEIITE VINP = 5.0V, Tp = 25°C &4 Nill15.

2% \ WRE A | BME mBE Bm| B
WANBIE (FIEM , FrEEEB L GNDP A )

lvine @ |VINP BZ5HLi , 25 EN/FLT = ik , VINP = 5.0V , % 180 UuA
EN/FLT = mH°F ; VINP = 4.5V-55V ; VCC =
r ’ ' 7 15 A
o 5.0V, %H "
lvine NL | VINP TR , 258k -
- EN/FLT = T ; VINP = 4.5V-55V ; VCC = 7 15 mA
55V, F#

EN/FLT = & ; VINP = 5.0V ; VCC = 5.0V, loy
=300mA , Ta = 25°C

UVLOP LrEu (414 , FTA HLE Bl GNDP 3k )

lvine_FL [VINP AR , % 489 508 529 mA

VVINP_U |y Np RIESE F T RE 2.8 29| Vv

VLO_R

\V/LvéN:‘U VINP /& F 8 BB 26 27 v

Vuvio_H | VINP &8 5 18 0.1 \%

OVLO W (#14M , Frf EH L GNDP A )

VVINRO \\/INp 3 it 1T B 517 88V

VLO_R

?//LV(;NE—O VINP i 45 T M BRI1E 5.55 572 v

Vyine 1 | VINP 3R 85 iR i 0.05 \Y

Froesii:

fsw EL B e 8 T SRR 64.5 67.3| MHz

MM ST

TSDp r | #IgE Ml #h Wt B {H 150 165 °C

TSDp F | #IZ AT # S B T B BRI 130 °C

TSDp y | BN ik # iR iy 20 °C

EN/FLT 3|

VeEn R | fHBEEIE FTHERE EN/FLT = 0V & 5.0V 21| v

VEn F  |fHBEHE T R RRIE EN/FLT = 5.0V & 0V 0.8 Y,

len | ARSI B EN/FLT = 5.0V ol A
A =YN (VAN L Y

Veir e MBI () ENVFLT 21 I 'I;HEE/J 18kohm ( 10% #% ) HiFL 34 S) EN/FLT o5l v

trault R A HRBE f ENJFLT F 17 B EN/FLT > 0.5V , &4 200 us

VCC ¥ith R (REM , FrE BE L GNDS HE#E )
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6.7 S (52)

FETARREVERE ( Ty = - 40°C % 150°C ) 1, VINP = 5.0V, Cjn1 = Coutq = 15nF , Cing = 10UF |, Coute = 22uF , SEL ##:
F|VCC , EN/FLT = 5.0V , FrIES A B Fra MEHEIITE VINP = 5.0V, Tp =25°C &4 TNillf5.

28 TR A BME HAME BME| B
o VINP = 5.0V ; VCC = 5.0V, loyt = OmA % 300mA 4.85 5 515 V
I 2 3 R YRR R A H FEL
Ve VINP = 5.0V ; VCC = 5.5V , Iy = OmA % 200mA 5.34 55 567 V
B 25 2 e 9 S A 1 e S VINP = 4.5V % 5.5V , VCC = 5.0V/5.5V -4 4l %
} \ VINP = 4.5V % 55V , VCC = 5.0V , Iy = 150mA 2 mV/V
Ve Line | Voo BLIRZR Y
- VINP = 4.5V % 5.5V , VCC = 5.5V , lgy = 150mA 2 mV/V
VINP = 5.0V ; VCC = 5.0V loy = OmA % 300mA 0.5 %
Vee Loa |y gy s ot
d VINP = 5.0V ; VCC = 5.5V, loyt = OmA % 200mA 0.5 %
VEC RIDD | 15 s o b st i s 1ttt 1 s 20MHz 7% , VINP = 5.0V , VCC = 5.0V , loy =
N o 25 X LY A S ) R R S0 300mA , Ta = 25°C 50 75| mv
EFF |0 Puco % Pune 2\/5I£\JCP =5.0V ; VCC = 5.0V, loy = 300mA , Ta = 59 %
~ |VINP=45V % 55V, VCC = 5.0V , loy = 70mA 500| us
Ve, Rise | VCC M 10% TH2E 90% [yt FHif il
- VINP = 4.5V % 55V , VCC = 5.5V , Iy = 70mA 500| us
VCC UVP , RIEEGRY ( REM |, B RIS L GNDS JyEHE )
PKVCCfUV VCC KSR B L Ve = VCC * 90% 90 %
Vuve 1 | VCC R ERAF IR VCC = 5.0V 79 100 121 mVv
Vuve 1 |VCC ZRIER4IRH VCC = 5.5V 87 110 133| mv
VCC OVP B4R (REM , Frd i EHILL GNDS Jyk )
Yvee.ovlvee i (g kAR VCC = 5.0V 545 55| V
;’V:C-OV VCC i FE R VCC = 5.0V 0.1 v
Yvee.ovlvee i Efrg 1T VCC = 5.5V 59 595 V
;/V:Cfov VCC i (R PR VCC = 5.5V 0.12 v
RE A RSt
TSDs R | k& Mlick # o< Wr b Tl {E 150 165 °C
TSDs_f | R Mlick # oWt R 1 1 (i 130 °C
TSDs H | RN # TR i 20 °C
6.8 41 BOM Juf¥:
FERWEMLT
Ttk R B/ME  HAME  BOKfE| B
Cint VINP 35—~ 2245 i 25 5% 15 nF
Cinz2 VINP 35N EA A 10 22 uF
CouTt VCC H— LB AR 15 nF
Coutz |VCC A KH AR 10 22 uF
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7 VRSB

7.1 ¥k

UCC33421-Q1 @14 7 m Rk (4R 5 2 s B EL R e s o s AR R BRI TCE e s RE M B — A e 4
THRE) it/ B IR A | {E SkVrs M SRR ESHE 1 SR TR ATIE 1.6W , TARRE Y , RAER. )
HEE SOIC 16 5] 4.

G FRAMERE . ST DhREE &SR A, BT R ARSABURRE RS, AHHR T
P, ATHRURCRE., B Ui ARk s Bttt

B P B EL U e 2 R P T S QR A AN LA (1) P B BOR R PR T A S B2 1 T I DI R B IF IR R AR . L
FERIBLA] S BT A EAR IR AR R 1w RCR AR AR ST

VINP HUBEON I R 25 P, 1242 88 0 50T SO R RIS R I Dh R 2o L g il PR i 58 R A5
AZ BT E AR BIREM , FFREAT BRI o %W R ATEIE VCC |, I i DR FLAE IR % A &5 8 AH 26 AR T
DRAFAEIR VLI N, R E A TR T S PR RF e 02 4T . VCC ilid SEL 5 NERH 2 5.0V 8L 5.5V , LIfE
e BRI LDO R4 A E |, T 75 B M 10 TR 1Y s ARt ST R A

ZAHT BRI, TR REERIF BB S . R RAABAEMLIDFERAT BT | a5 Wh 21K
FEL 0 2 IS AT . A RE S At T PR Bl i 51 M), 0B R 18k Q I, 1% 5| BB Bl 28 K L~ R fR
200 us , LASEHLES A AT ik e e T iZ 880 B BOR ShBLE , AR AR AN TRV LA R SEBP A . PRIE Y
VCC #Tt , LU G o a1 4an A\ A3 Fi A i s LR OKC

7.2 Zige el

e,

e

foz *m
.
I_:I GNDS

GNDP [] %

|||—<

e
Oscillator .| Gate-drive logic |
and |
SSM » | - I
> evel shifting |
A A :‘
]
Enable Power off/on !

h

EN/FLT I: < Feedback Gain 4—[] SEL
RX T Secondary-
Primary-side ! side feedback
<«4— controller and |:| regulation
fault monitoring ! and

fault monitoring
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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

UCC33421-Q1 KA HA LM , w0/ LU/ IRIE AL SC I A2 PO B BOR 3217 . it e 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 RS BN R R U . UCC33421-Q1 HA HOR sl I bk | 1EHUR B R 2
% VCC it IR . fEXEEE O T, i Th it IR , VCC I RETC kA RIRa & 1T A ( Wl&l 7-2 P
AN) L, BRI TR IR AT 2 A e A S e (W 7-3 PR ) o AERKEESRAETR | WSk 16ms HEUA
ZE N RS R 2, M0 VCC ARIEBIRRA ST, W SRR T | JF L EN/FLT S1BRRE b AR, JFZERF
200 us , LA MRS OL. HENE A T SRR B R B, T PR A 2T I 8 B G S B R . A R
MABNEFRNE LR, SRS M A . R RS MFER AR R ES , F
S 7-2 FIE 7-3 iR

A

VINP :
L/ - 4 VINP_UVLO

Incremental Duty Cycle Conlirol i VCC Regulation Control

]
1
1
1
1
i
i
i
&
<€
i

vcce

EN/FLT : : :

D=65% D=125% i D=87.5% i

Duty Cycle | I | I | I | i I_l I_l
Duty Cycle
Limit
B 7-1. B R EROE 3 A
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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
B 7-2. BRSNS 3
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
. - e -
& 7-3. FER AR R A AR TR 3
>
7.3.3 Hit B ARG VT T

UCC33421-Q1 i AR il R A e i v s, REH AR e 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
KN, RESRER G, MRS , RARRC, N E AR REITRFHFSMTE (ton) =k
& AR T HER RIS AT S BCE Mt A E T . UCC33421-Q1 A DR R TIRE | TR ton K

fEMREINIAE 13 us,

UCC33421-Q1 W] LIRYE SEL I IIFERAE Mk fE % E VCC_REG k. 24 VCC < Vycc uvio BIMERS , SEL
S R 23 B 7 FI BT 3T Bl . 28 5 Rt F R w2 A 5.0V (SEL = VCC) L 5.5V (SEL = GNDS). i#
R, EXMVIGISM 2 5, SEL 5IBIAERM VCC i i, B0 ol AR AR B, 14 EN/FLT 5] sk
WK A IR E T /S VINP HL
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]
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1

1

]

]

1

1

)

1

]

]

1

1

]

]

1

1

:

1

-

i
1

]

e i e : e

1

i
]

1

1

]

]

1

)

1

1

]

]

1

1

]

]

i

]
r
1
<
Q
l(')
Y
m
®

Power-Stage
ON ton torr

1
i i Burst-Frequency i
1 | .

& 7-4. %t B IR AR I

7.3.4 (RPFFHE

UCC33421-Q1 BB e BRI IhEE , B ARIESUE . AT ESE . Wl RS RP AR, b |, %
R B A BEIR A HLE] , AT RAL A THkE FEOCH a8 SRS . fER LB RN |, SRR E X
HIRF SR (] f5 = Wi IR =R H s E R .

7.3.41 AR EMTES 2

UCC33421-Q1 Wt 4.5V = 55V KM AHREEEN LE. WREI VINP < Vyne uvio F B VINP >
VVINP_OVLO_R %,ﬁ: y igfﬁggjg‘{%ﬂ:ﬂ:% y %g/ﬁ:)lg‘?‘%ufﬁo #E VINP ‘W(E?UE%I{’E?E , VINP > VV|NP_UVLO_R Ez
VINP < VVINP_OVLO_F° SRR SIRIRE %, TS HshE A T 2%,

7.3.4.2 I R B

UCC33421-Q1 A RIERIIhRE , PR AT BIG O R EHF . WR VCC KA # e , il VCC <
0.9 xVCC 1 , WAL s A AL TR ShERAE PO RERE N 5 28 LEBR AR, R K £E AR5 E B HTAR U ik o I [ )5 G
Wro ZATHIG N T BT MK TA] |, DAREOH A o] B I iod s B 0, IR S5 0 1T BE 2 BORGE  BROF IR R IE W 8
7. @fF—HGH , MAE 160ms G AN E R o W RSB K RAFAE | S0 B ORI 2l B H B
JA -

7.3.4.3 Erid B4R

UCC33421-Q1 HA LRI IIEE , WAL KM T Ry Tdk. WA, B i e PR sh A Tl
BEN G LEERFIEI , SRJE R AR RS R DT IEK [R5 S o @8 AF— BRG], R4 4E 160ms Ja 2l A s/ . Wl
RAPRARAFIRAFAE , SR BRI I 2l R H B ES
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7.3.4.4 iR

UCC33421-Q1 S 7 MM IR G IR D3R VAL B B AR s 4 o D 3R B 3 UM Dh R 40 e 2 S BUB LR [
TR . O TR IR IR 2 AT | AP IC A T ORI D RE o AU 0 T R G AN TR N Th A 2%
AL I 5 L AR B (L HEAT PEBL . RN RN Dh R R IR = T TSDp g, BRFH IR DI IR L =T TSDs R
FRPURRE NI ORI ZARBAE E SCRIPURIERK AN [R5 45 1R TF 50, il iR R AE 160ms JE 2 HEhEH .

7.3.4.5 WEREMEINES

UCC33421-Q1 HAHfmEdk &ML, nl £ 0 a4k b S EOCHT 1B A R R A K MCU SR B A H E R . R
KA E , 4 Hald B R R R R . W3 ) 2 A VR R R — AN HIRIR | T tegu B
[FIEN |raur HLT. WISRAE MCU Al EN/FLT 312 (833 T —A> >18k Q HFH |, 24 % A4 SRS 1F 52 I ik i
fgr —/ , Ve BEAFRIR teaue FREER ) WA H BT, WK 7-5 Fion. WR REATFEHEERSHLAE , W
EN/FLT 5l ] BEER BRI B L |, MR 18k Q HLFH RS .

Zas R A BB E A DhRE , DA A R S B0 AR 8 A 2 K. AE trau S5 RG KR S) 160ms TS
&, ZA PR BT EI R SIP8 , WA 7-6 Fron. WEREGE CIEER , VCC R BUR sh B R . Wil
ISRAEAE | SRS FROCRIT AR b . I B A |, 123l RE G AE I S a0 22 i 4R18 1T .

EN/FLT

Enable/Disable Part
Mcu Out-Pin e ) )
Primary-side
> 18 Kohm controller and
< fault monitoring
In-Pin
Vet IFaure
B 7-5. #iER S P
A
Fault i
_ 200uS i
EN/FLT J < > |
; 160mS i
Operation Status Normal Regulation Fault Report / Shut Down Auto-Restart
& 7-6. B3I E 5 #1F
7.3.5 VCC REZEX TIFXH

7-7 &R 1 R ORTE B N IS F VCC AT Y RS I BN (AT O . AR AR IR A R R AT
VCC fi Hh S B AN R B KA H BB IR louT maxe W1ER UCC33421-Q1 ) f1 i H i) TAE X 38, VCC 4 % |
—BART VCC_UVP [RIfE , SfFsl S HEA TSR RHIEE , DOB S 83 1FIE UK 1), BB DR GT IETF 2RI KM
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VCC 4
Ve ser
\
VCC_UVP
\‘— —
\ .~ Power Limit
Recommended
Area

Operating \|
I
|

lout_max lout
& 7-7. VCC S E W TAE X i

7.3.6 BEFHEF M (EMC) ERFT

UCC33421-Q1 S} ¢FAd A 3 S AT 1] (SSM) Bik Xt N IR 3w i AT I #1) , DARRAR AR e s R . HIE M
SSM FIELERRAN 98 K JE W PO B AR AL B AN AT 2 (8] HEAT 58 B TR SR 3103, A2 A SR RIsem |, T £E A [R] 47
B S — SO RS SRR . Ah , UCC33421-Q1 3 FHSG3ERI #0465 5 =, REWSHE RS B KR E
ok D 55 R

W T IR B 194R 2 B &R # LA (ESD).  FLAPRIE RS (EFT). YR AT B R S 25 PR % U . 1IEC
61000-4-x. CISPR-32 #il CISPR-25 %% [ Frps#E X IX 26 i TPt AT T g . RE KRB LM REA v SEME TR IR KRE
5 BB N AR SR R, (HZEs AR 200 A Rt Bk |, A Rk R R AR
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7.4 TR
R 71 BT BRI IR RERE

R 71, BEThREER

WA
ENJFLT SEL RS R B R HY FBLFR (VCC) B A
i W %% VCC 5.0V
LT $i4%% GNDS 5.5V
1% X ov
T Frir( s

M

SEL A1 EN/FLT 31 JIE — WSS E P d bl (EA BRI 5B R IT B o
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8 N FH AL

#E

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

8.1 MR

UCC33421-Q1 & AF3E I At 2 18] 4 BR .75 225 2 SR B NI o 12 &A1 3438 P T Dy A2 T 7 688 28 ML T R P 4
RRE R HLA M B 5 AR PG s 8 P ey PR 2P

8.2 AN
“HTIN D FER T UCC33421-Q1 #3F ARe 25 f 34 F iy R 2 1]
1
EN e 1 |EN/FLT | | GNDS|1s
FLT (.
2 |[VINP | : GNDS|15
|
I
1ouF_l_ T 15nF : 5 :
[4|GNDP | &| GNDS[13
T E 8 [13]
- S
—{ 5 |GNDP : o : GNDSEa—ﬁ
|| 15nF 22uF
|
—{ 6 |GNDP : | vec|u] 11 5V
I
|
7 |GNDP : | vcc|wo
I
GNDP | | sEL
& 8-1. fuAI R A
8.2.1 il ER

/] UCC33421-Q1 #EATBLIHIN | AAZPPAL — Lefa] PR A T e R H U R 8-1 feoR VMR N ) — 28 U . 1
ST 8.3 AT 8.4 #4r LA T fi# UCC33421-Q1 1y HAt OB B v R Il

x 8-1. WitsH
23 #iUE
H R IEHE (VINP) 4.5V # 55V
VINP FI GNDP 2 [a] (55— A~ L A 15nF , 50V, #10% , X7R
VINP £ GNDP Z [l {3 — A2 A LA 10pF , 10V, X7R
VCC Fl GNDS Z [a] {155 — A~ L e 4 15nF , 50V, £10% , X7R
VCC il GNDS Z ][5 = LA A 22yF , 10V, X7R
TR 5 ) ENJFLT 51 AR ES 18kQ
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8.2.2 IE R W

UCC33421-Q1 #it S FRdEH it | %845 EAE VINP F GNDP 3] Bl 2 A 3532 0 A 25 55 Hi 25 25 Sk 2 it N\
P, JFFEALE VCC il GNDS 5| il 2 (A& AN 07 25 =0 H YR ) A A8 | SR — AN Thae e B 1 B/
[EMREE IS

AUCHBAL ESR. ESL MR HL A 28 e B SR 284 5 B AL B . FEER IR |, HRARKIFEZF ik VCC
HH HL 2R 2R A R

8.3 HJRAREINL

UCC33421-Q1 Hy@ i N B IR (VINP) AT 4.5V F1 5.5V 28], N7 BB 52T | WIFE /R ] fESE

LR 5| 7 BB R 1) AR AR 38 . TR AR 1 VINP F1 GNDP 5] 62 8] LA K b &5 =040 i f i 1 VCC
GNDS Z[AlJ A s AR A% o a0\ FEYR AL BAT I8 2 (RO IE FRIAL | ORSZHRF 28 i N FH T 8 (0 i b 028

8.4 fi )R
8.4.1 H/m75H

UCC33421-Q1 4 ji b 2 3L IR AR R 77 5 ] TRl Ak 2R G BE T R0 A P A R Al i AR . Dy 7 s ek B, IR AN
PCB fi miAEH E2 . LN 2#WIIE

o BB AIRI I REREIE AT HBCE . M RNERYR |, RS 2. 3 (VINP) F5| 4. 5. 6. 7-8 (GNDP)
Z [AJHCE 0402 A1 0805 P& Bz a% . o Tk 28 s th HEL I, 725180 100 11 (VCC) MBI 12, 13, 14, 15,
16 (GNDS) Z [A]i( & 0402 1 0805 M &L 75 %% . %A BTN R 45 A BB | RN Z e 2 4R 1L 5 A 5
B FEL B 1AL S8 PR A 5 P 7 2 FRL AL

o W EZASERA H T EGARBEVER |, I HEE % 3 1 GND 51 . #i {8 GNDP fil GNDS 5|l - f&
Fe M ( BUFREREER: ), DA SCI AR A SRR o R LA AR 51 Rz 2 B B L S A A B
PRS2 18] (i A2 X TR E AR B R E

o EZEEAZEHAVEL T, E@iGEd 2 AN RS A% @ LK VINP. GNDP. VCC 1 GNDS 5] iZEH: 2N
R E B RS . B, IR e R AT RETE |, DURE IR ik

o HEYIERE PCB 4MNEMIVIZ 1 Z (GNDP) Ak 2 (GNDS) 2 [aI i TE]H . G S P AN b 2 i 1R /N T 2%
PEEPEIGIREE | T R B8R 20N Ha PR 5 R0 (A BRI/ o

o ONBARAIZRAM AT YR N 2 6] R B T RS i S AE UCC33421-Q1 28 4E T 7 AR AR 2 i B AT PCB A £k B¢
kTR
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9 BRI SRS S RF

9.1 BHTH

9.2 I HF

9.2.1 RIS

BS R AR SCRY

o FREAHRARIE

9.3 BCCRS FEFTE AN

ERCCRS S FE s |, i SR ti.com LRIRAES S SCHE e . ST A BTN, BT REE B AR S O
B, A REROVEGNE R | I EEEA SABIT SORY S BT T sl k.

9.4 ST REEIR

TIE2E™ 32 Frgin g TRMMEESE TR, WHBEMNE ARG RE. SdBIER@EMETHEE. B8R
A A e 3 C R, RIS T R el S S Bl .

BRI AN AR A oIk AR R4 IXEENER IR AL T AR |, FEEA — 2 R T WA 152150
Tl B 263K

9.5 Htn
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PACKAGE OUTLINE

DHAO0016A SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE
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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.

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

exceed 0.15 mm per side.

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

i} Texas
INSTRUMENTS

www.ti.com

22

HERXFIRIF

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC33421-Q1

English Data Sheet: SLUSFG5


https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXB9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXB9&partnum=UCC33421-Q1
https://www.ti.com.cn/product/cn/ucc33421-q1?qgpn=ucc33421-q1
https://www.ti.com/lit/pdf/SLUSFG5

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

UCC33421-Q1
ZHCSXB9 - NOVEMBER 2024

DHAO0016A

EXAMPLE BOARD LAYOUT
SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE
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SOLDER MASK DETAILS
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DHAO0016A SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLES
BASED ON 0.125 mm THICK STENCIL
SCALE: 4X
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NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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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 ©)
@ ©)
PUCC33421QDHARQ1 Active  Preproduction SO-MOD (DHA) |16 3000 | LARGE T&R - Call TI Call Tl -40 to 125
PUCC33421QDHARQ1.A Active  Preproduction SO-MOD (DHA) |16 3000 | LARGE T&R - Call TI Call Tl -40 to 125
UCC33421QDHARQ1 Active Production SO-MOD (DHA) | 16 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UC33421Q

@ 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 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 UCC33421-Q1 :
o Catalog : UCC33421
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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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.
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PACKAGE OUTLINE
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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.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT

DHAOO16A SSOP - 2.6 mm max height
SMALL OUTLINE PACKAGE
SEE SOLDER MASK: SEE SOLDER MASK:
DETAILS DETAILS
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DHAOO16A SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE
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7.3 mm CLEARANCE/CREEPAGE 8.2 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLES
BASED ON 0.125 mm THICK STENCIL
SCALE: 4X
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NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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