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T AR 5 R KA D 335 [VSSA-VSSB| 1500 v
T 4l -40 150 C
Tstg AT I E -65 150 C

(1) XSGR ARE £ F 5L 9 T B 20 S UK AMESRIR o KBS UL 52 | 6 /R RORTS S AE R T DA J4 7 G756
7 LS RTHOADS R REDS IE AT . KN TRLAL T 40t A A2 4% T s 2 B 8 P e T S
@) EAHEAERIT 6V.

5.2 ESD %% (KFXK)
| Bfr
s MK (HBM) |, # 4 AEC Q100-002 FrifE(") +2000
Vieso) | BT Jeb PR (CDM) , 44 AEC Q100-011 bl 21000 | "

(1) AEC Q100-002 $87~ M. 4 #% . ANSI/ESDA/JEDEC JS-001 #LyEHAT HBM K277l

5.3 BUUBIT %M
75 HARE KGR T I LA IR VG N A (BRIESA )
BME FRARAE BORfH|  Bfr
Vel A\t L 5 A0 P O PR 3.0 5.5 Y
VDDA. 12V QVLO ‘ 135 o5 v
VDDB B YR . VDDA-VSSA. VDDB-VDDB
T 2l -40 150 T
5.4 #ERERE B
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Copyright © 2024 Texas Instruments Incorporated FER KRR 15 5

Product Folder Links: UCC21331-Q1

English Data Sheet: SLUSF86


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc21331-q1?qgpn=ucc21331-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXH9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXH9&partnum=UCC21331-Q1
https://www.ti.com.cn/product/cn/ucc21331-q1?qgpn=ucc21331-q1
https://www.ti.com/lit/pdf/SLUSF86

13 TEXAS

UCC21331-Q1 INSTRUMENTS
ZHCSXH9 - MAY 2024 www.ti.com.cn
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SH WA %A BME  WAME  BEKRE| B
Pp BRIIFE (W) 950 mw
N VCCI =5V , VDDA/VDDB = 20V , INA/B
Po BRIIRE ( SOE3HM ) =33V, 460kHz 50% % i 50| mw
POA RAIIE (AN ) CL=2.2nF, Ty=1501C , Ta=25C 450 mw
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5.6 Z&ZHIA%
S8 WA A% Efr
&
CLR ST R) 4 1D B 4 >4 mm
CPG AR TE H 2 s (D) Uity 1] P g 4 2 3 THT P >4 mm
DTI ASEe &= v o i) /) P T it >17 pum
cTI R b DIN EN 60112 (VDE 0303-11) ; IEC 60112 > 400 Vv
P4 74 IEC 60664-1 I

e diHHLE < 150VRus I-11l

o
- HE T < 300VRus i

DIN EN IEC 60747-17 (VDE 0884-17)

Viorm 5 K ST WAL 2 L LR (U ) 1200 Vpk
I ( IE5Z3E ) ;5 R A B A i 27 850 v

Viowm R RE B LR LR (TDDB) M ; &% & 6-1 RMS
B AE 1200 Vbe

V1esT = Viotm » t=60s ( £t )

Viotm T KA 3 LR Ve = 1.2 % Vigryt + £= 15 ( 100% £33 ) 4242 Vpk
Vip BB LR :Ezl/;?pti%mm , 74 |EC 62368-1 1 5000 Vex
Viosw | BOKIRIERGE R ?ﬁ%ﬁ%?Y%géfgﬂffgﬁMﬁ)' 6500 Vek
Jiika 110 “AR FAL 213 /5 L Vini = Viom . | <5
tini = 608 ; Vpg(m)= 1.2 % Viorm , tm = 10s
‘ Jitka s BT R |, Vin=Viotm s tni = | g
Opd MUAE A () 60s ; Vpgm) = 1.3 x Viorm » tm = 10s pC
Jrik b1 FEHAR (100% £ ) AN B
(BRI ), Vini = 1.2 % Viotm » tini = 15 ; <5
Vpd(m) = 1.5 % Viorm » tm = 18
Cio H2BA | WATHHA) Vio=0.4xsin (2nft), f=1MHz #1.2 pF
Vio =500V , Ta=25°C >1012
Rio R ERBE | A R ) Vio =500V , 100°C < Tp < 125°C >10M Q
Vio =500V , Ts = 150°C >10°
EE 27 2
RS 40/125/21
UL 1577

V1esT = Viso = 5000VRys , t = 60s ( E N
Viso A& % UCC21331x FIKE B BT ) 5 Vrest = 1.2 x Vigo = 6000VRys , t=1s 3000 VRus
(100% A== )
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GRIR AR B B ERrE EILT | B0 P B AR I Fh B 0 (] B AR A AR 45 . 7 BRI P B AR 47 N s R R I
RPIEA ] B X LA o
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5.7 &R E
28 WA Al B/ME A BKME| B
Ro JA T 80.2°C/W s VDDA/B =15V , TJ -
| AU =150°C , Tp = 25°C E\M@ﬁ% 50 .
Rt ] VELER) L IRE m
s S R Ry 1a=80.2°CIW , Vooas =25V , Ty | w0
=150°C , Tp = 25°C
LTTPN 50
Ry ja=80.2°C/W , T, = 150°C , To = im;g 750
Ps AR ol C FAT mw
25°C o
IRZ 2% 750
B
Mt 1550
Ts e 27 4 () 150| °C

(1) WmEEERE Ts S8 E RRKRESR T, MEAR . |1s 1 Pg S8 FRon 2R ML 2R, B2 | M Pg FHECKIRME. X

e PR AE B IR SR IRLEE Ta 7RI AR

REAE B R IGE TSI Roga IR A8 A 22 AE 51 42 U3 T N 2R A e 82 P s K st

Lo AT XA - HEANSEBHIE Ty=Ta+ RqJA x P, Hrh P oRSMERRERUN IR, TJ(max) =Tg=Tp+ RqJA x Pg , Hrp

Tomax) NICHHIRR LS . Ps = Is x V) , Jrt VI gl A LR
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5.8 A4

BRAEFBE U , B Vyee = 3.3V 5 5.0V, ) VCCI %] GND ] 0.1uF HL%8% , Vyppx = 15V ( ¥F 12V UVLO ) , M\ VDDA
1 VDDB #| VSSA il VSSB ] 1.1uF #1%¢ , DT 5|4 , EN = VCC 5 DIS = GND , T; = -40°C % +150°C , C_ = OpF(")

2H \ WRE | ®ME amE B #
BRI
Vinx = 0V. EN =VCC ; VCC=3.3V 1.4 2
Vinx = 0V. EN =VCC ; VCC=5V 1.4 2
Vinx = VCC. EN =VCC ; VCC=3.3V 42 48
lvee VCC Hizs i Vinx = VCC. EN =VCC ; VCC=5V 42 4.8 mA
Vinx PWM 7E OV %4 % VCC |, fow = 27 3.2
500kHz , EN = VCC ; VCC=3.3V
Ving PWM 7E OV I3 % VCC |, fgy = 27 3.2
500kHz , EN = VCC ; VCC=5V
Vine =0V. EN=VCC ; 1.2 2
Vin =0V. EN =VCC ; VDD=25V 1.4 2.3
Ving = VCC. EN=VCC ; 1.4 2.2
IDDx VDDx A 137 Ving = VCC. EN =VCC ; VDD=25V 1.5 25 mA
Ving PWM 7E OV B % VCC |, fgyw = 97 44
500kHz , EN = VCC ;
Ving PWM 7E OV BHERZE VCC |, foyw = 07 44
500kHz , EN = VCC ; VDD=25V
VCC Bif KR ERIE
Vyee_oN VCC UVLO - F+iifs 2.55 27 2.85
Vvee_oFF VCC UVLO TRRIMHE 2.35 25 2.65 \Y
Vvee_Hys VCC UVLO 1R ¥ 0.2
tvec+ to out VCC UVLO &l ZEiR 18 42 80
tvee - to ouT VCC UVLO % PHEER 0.5 1.2 7 us
tvecrIL VCC UVLO HiI Uik 2 0.4 0.9 3.1
VDD FEIR LR IR B AR R
Vvob_on VDDx UVLO 71 1.7 12.5 13.3
Vvbp_OFF VDDx UVLO ¢ BI1H 12V UVLO i3 ( 4 @ik ) 10.7 11.5 12.3 \%
Vvbb_Hys VDDx UVLO [BI{H iR fir 1.0
DD+ 10 OUT VDDx UVLO S@ER 10
tvpp - to OUT VDDx UVLO 3 [13EiR 0.1 0.5 2 us
tvoDFIL VDDx UVLO #idU ik b i i 2% 0.1 0.17
INA. INB. ANDEN/
VinxHs VENH i\ o HLT (L LT 2 23
VinxLs VENH i NAE HE T B LR 0.8 1 v
Vi b A 1
EN_HYS
Rinxp IN 51 1T 43z Fi L INx = 3.3V 50 90 185 ko
ReENU EN 5] I~ i r il EN =3.3V 50 90 185 kQ
i IXE R
lo+ U (i fn HE 7 FLR Cyppx = 10pF , C = 0.22uF , f = 1kHz -4 A
o - A i i 7 PEL O Cvppx = 10uF , C_ = 0.22uF , f= 1kHz 6 A
Ron R loutx = - 0.05A 5 o
RoL R Hr B PR loutx = 0.05A 0.55
HETH
Voutrp OUTx L Hf i A ¥ N e louT = 200mA , VDDx £75 H ARl H . 1.6 2 \Y
Voutep OUTx it A 9 T iz lout = 200mA , Cypp=100nF H ki, 1.6 2 \Y
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5.8 X

FeiE (42)

BrAEA AU, B Vyeg = 3.3V 8 5.0V, M VCCI 3] GND f 0.1uF 28 , Vyppx = 15V ( X5FF 12V UVLO ) , M VDDA
A1 VDDB | VSSA #1 VSSB (¥ 1.1uF 1% , DT 5|24 , EN=VCC 8{ DIS=GND , T, = - 40°C £ +150°C , C_ = OpF("

SH \ L s YT
BLX i R BB R
251 DT MR DT 3BT # skl DT 51 fiHz % vCC 1 INA. INB #fi5E 4 E &
B Rpr<<0.15k @ HIBEK I ] 4 Rpr=0~0.15kQ2 6 0.2 6 ns
PTs 3% 1.7kQ<Rpr<100kQ Ror = 10k 86 g M2
DT (ns) = 8.6xRpr(kQ) + 13 (IFEIXif A4 |Rpt = 20k Q 167 185 203 ns
i Rot = 50k 0 399 443 487

M

SAEUY )

5.9 FFoRheE
BAES A B, B0 Vyeg = 3.3V 5 5.0V, M VCCI 2] GND ] 0.1uF HL% , Vyppx = 12V B 15V ( X+ 12V UVLO ) , M
VDDA FI VDDB #| VSSA #1 VSSB ] 1.1uF H%5 , DT 5/ji&=% , EN=VCC 8 DIS=GND , T, = -40°C £ +150°C , C_ =

DR A b ) BT 180 58 SOHENAZ ST R B R IE HRIAL | MG 5 i 37 S A RRL R F RRAL (B

OpF
¥ PR AE BAME  HRME  BKE| B
C.=1.8nF , VDDx=12V , 20% % 80% 8
trise s ) ns
C_=1.8nF , VDDx=25V , 20% % 80% 8
C.=1.8nF , VDDx=12V , 10% % 90% 8
traLL i R BT IR ns
C_=1.8nF , VDDx=25V , 10% % 90% 8
. e KR 5 = 100ns , 500kHz , 7EHA
TR - {1 T 27 1T B '
o | fRARAEIR - (PRI F VIH i 10% B 2 33 45| ns
. o B FERE = 100ns , 500kHz , 7EHIA
IE Fl — El N7 I 7 N /4!\ o ’ 2 4
teowe |EARIER - T AT VIL Z#ith 90% B A6 6 33 5 ns
tPD_EN_HL EN iR ZEIR - 155 B~ BTG S tEN/DIS_FIL =20ns ( MY ) N 27 48 80 ns
: — VDD=VDD_ON+0.2V J b |- ,
tep En_LH [EN WARIZER - fICH -3 e P # AJfkEE = 100ns , 500kHz 27 48 80| ns
towmin | A% E 5 0 B NN i e VDD=VDD_ON+0.2V }% ¥ & 4 12 30 ns
HABK % = 100ns , 500kHz , T, = -40°C
% -10°C 0 6.5 ns
[troLHa — teoLHsl s IteoHLA ~ teDHLEI
tom X3 T B 21 24 1) 4% 7 B IR DU T -
iK% = 100ns , 500kHz , T, = -10°C
£ +150°C 0 5 ns
[troLHa — teoLHBl » IteoHLA ~ teDHLEI
A = =
towp Wk o R Ik %% = 100ns , 500kHz 0 5 ns
[troLHA — tepHLAl » ItrDLHB ~ tPDHLBI
(CMul | Fo P 3R S Ut Ve = 1500V 125 Vins
in cM =
[CM| P LB S B 125 Vins
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
UCC21331CQDRQ1 ACTIVE SOIC D 16 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 U331CQ

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. 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 UCC21331-Q1 :
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o Catalog : UCC21331

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—
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 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)
UCC21331CQDRQ1 SoIC D 16 2000 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)
UCC21331CQDRQ1 SOIC D 16 2000 350.0 350.0 43.0
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE
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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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