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JH R AR AL
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4R B AR
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;/'SNS—OC“—S BRI OCP1 B 4.85 5 515 v
Visns ocpz | OCP2 Ml 0.57 06 063 Vv
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bons oomy | TEMR OCP2 2, AR ) .
- BRFFLE OCP2 HIME LA L frs ] (D)
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VipolarityHyst | W& R FELIEAR PEAS I AR iy 16 30 44 mV
Nocp1 filh & OCP1 ki ity OCP1 Ja % (1) 4
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Vem PRI L 2.90 3.14 \Y;
IramP AR M R AR 1.84 2.16 mA
IMismatch EREAR R A R A LR ) -1.25 1.25 %
MR IR B %
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Vrvee - Vion |LO firth @ lsource = 20MA 0.10 0.18 0.3 \Y
VioL-Vus | HO fith i link = 20MA 002 005 012 Vv
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SEupIiE=4
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6.5 AHFE ()
B4 HUE L) GND Wi | -40°C < Ty= T < 125°C , VCC = 15V, BENSRIE N 719 i A IE R, AR5 3 T3t Pl
NG, BRARS A B
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__________________________________ : Dead
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— control
Gate L «—Q S
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Turn high side off when VCR > Vqy;
Turn low side off when VCR < Vqi;

Compensator

Vcomp

Veomp = Vru - Vi

(Vru + V11)/2 = Vem

High side and low side are turned on by dead
time control circuits

3

High-Side Gate

|
T/2 1
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To RVCC
———————————————————— N
| |
| | Y
WaveGenEn : Wake Up Active/Low : Vbus
\| Control Power : HB
! 14
| |
| | o
| |
| | —
|
| | HO H‘
SlewDone_H2L : : 15 i
| Adaptive | |
| Dead Time | :
| |
! ! HS
: ® L1 16
|
| Level |
_P .
|
. l
L _____ |
High Voltage Isolation
—
&
LSON P 10 Lo —

& 7-10. Mk IRzh28 7 E R

7.3.8.1 HIERFE X B[R] 35

SEIX B B A T M LLC MOSFET X% A\ LLC MOSFET ‘518 2 [A] (1) i [8] [A]B& . - HE X B [B] 428 il % 7~ LLC
BATEREE, FEEEASEXEE , CIB RS . AERXEEIN , B TR RERAER , HS s —14
IR 2 5 — MBI . ESRBRREIT R (ZVS) Tl SEIXI MU, IR R R 4
HS 5 AU A BN HL . M SR S8 5 , MOSFET AU tRid Gl . 5l 18R K 1T g 22 5 BUR 1] 4k F
W, BUE ZVS Ek. WAL, RN LR T MOSFET Jlid B R . R AL SEIX B R BT 5 KRR 3 1 f
R BHE

FESEIX I [H] NP e HS 15 s TR AR R 1 LLC IR e it , I R AR A0y th A A\ v s BT AT B AN T
Bt ALHIZEIX I [A]BE LLC T AR &R I AN T 22 57 2% . UCC25640x 4 & N ALIX I [l DhRg , AI{e%
AN TARTEE A B SR B A PECIT ] BRI HS 19 m i S A SR 32 . FETF SRRl e) | AR R 206 b
Tt RIERIVEET . iR AR 4% A TR s 1R 5 e A2 10 SRR AT BRI %) o A3 24 B XIS T pAY £ B 42 =t 0 )
EAR)E B B BE LA, A A SR ) 58 sF A W RAEBEASSEIX IS [ 8] e 4% AR T BIAE ( BI AR/ T A
MR ), WA KB EEH SR XN TRIIERT HS 35 5 AR T3 BRI SRR AT 21 4%
BrTerk , WA B RAE DX [H] .

N LLC [ E SR FREAE |, R 2 21 22 =) MOSFET S A MOSFET Sl 2 [H] FEIX B[], 1k
FEIX IR [E) 2=k 554 | 2R )5 BT MOSFET <l Al s il MOSFET 538 2 8] I FE X I 8] .

7.3.9 RPTHEE

7.3.9.1 ZCS X Ty

A XIZ—A LLC TAEX S , iz X s | S SR mnns |, sEIE a2, e ZCS X, @
BB TR B A

o RUBIR AT H AR X AR A IE

* MOSFET rJ g2 RAR MR8 I m) Pk & i 5 A
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TS AT HSON % LSON R IR A 1, BT 200 XISl . SR 3R FL i 7E LSON R AIE | 8K
7 HSON FFi N, My RS TR ZCS 552 AR, ZCS F 5 RFFm -, HE ZCS fE F—14
HSON i LSON T [&I5ER.

ERK M E] ZCS , WFE R —A IPolarity B rFrh , 1 IR R EAERE , B — R 3l . IPolarity
BRI A TR Ot o R R IF BT IR PR3 fB0l . X2, Ao WEAHTHE , RS
N AR ARSI B SR S A R I R A A E A T, R E Y MR R Sl . AR B
ARt £ 1Polarity e 2t AR A I 21 Fe 4 52 B AF , R — A HIRCRE £E B R0 DX [8] T i 25 BN OF 5 o 4
ZCS H{FIE , R RIEIX I 8] 2 S 50h 150ps.

LLC 7EH S35 A T TAE HIT OB AR | 8% &k 4: ZCS. it , Ak dil®] ZCS i, LL/SS 5l ii<idid —
PR BRI, RGN “ZCS BUREN” WiE. JTOMME Lt & , REA RN ZCS Pk 5
7431 WA VMNA T “ZCS BRzh” o T ZCS KIS IR AR EA N, AR LLC AR SR T
IBAT, TSR R AR T AR /N JF FLUS IR AR A DN T BE s R SR A T 2R B . 9 T Bl IR AE R 3o 1
BRI ZCS Rl , 2 M S AR A R B ORF NAEH] ZCS. 1T 7.4.3 Ei 0 2 TEAR UL

PUR R A X TR A RIRAE I b ZCS St B
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Start

ZCS event detected at HSON or
LSON turn off edge?

No

ZCS =1, Maximum
dead-time changed ZCS=0
to 150us

Pull done LLSS pin, No
initiate ZCS soft start System in Burst Mode?
process

ew done detected or Ipolarity
flip detected after Ipolarity
blanking expires?

Yes

Yes
Maximum dead time expired? Turn on the next gate

B 7-11. ZCS W E = RAERE
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Vcomp Ramps Down
Until No ZCS
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4 Next Switch
Turn On is
I I Delayed \I I
L ' [ I
| | | | 11
HS 1 | !
! ! | R
B - | 2 >
| | |
| | |
LS } >
b | zcs | I
I | Detected N
I 1 | | 11
I 1 | | 11
I 1 I/ | 11
Resonant ™~ I /\"K .
V4 T t ~—¥ t— >
et | :\/ | No Slope Until | ! :\/
Primary Side Il I Current | 1
| I
Switch Node \ | /Eecomes /j
| Negative |
| I
I | .
T
|
|

7.3.9.2 JdFHEAAY (OCP)
OCP =A% :
1. OCP1 : I H RS ( e RME )

a. WFEERAE o A ISNS FEHES: 4 DMIFRAWIN T OCP1 BIME , WITTOSRHE 1. RGHENMROIRES | 5105
1s , RJa EHHEN R IRE

2. OCP2 : ‘I N HLR RS ( =iBIE )
a.  MRREARAE AN SRATI R ISNS ~FRME & T B R A F] 2ms |, WITRIF IR, RGHENMIEIRD | S5
1s , WA EFHENE SRS

3. OCP3 : Ty N\ R ARY" (KBE )
a. HEEERLE - WA R ) ISNS FME T AL A TEA S 50ms , MIJF s 1k, Rk NIEIRES | 2%
B 1s , RGBT B IRES .

T 7.3.5 R T H BB AAERNE R
7.3.9.3 R E St K4 (BWOVP)

A A% B B ORI, Il H A T Se Bl o s R . AT GBS RC B BW SR A 70 e 85 R v B At o ik
[ . 2 BW OVP LUALEREIESE 5 MIF RN AT R , TFRiFIb. REENMERE | 545 1s , AR5
HPHEN B SPIRES

7.3.9.4 AR EARY (VINUVP)

AN RS 7T LAEE R E BLK 51 LA e R B E B9 . W2k BLK HULFE A BLKStop LLF , JF%
KL B Il RGUHENSERIRES | 67 1s , )5 FH NG SIRES

7.3.9.5 BT E{RI (VINOVP)

AR R SO G RA P AEAE LT BE . 2R BLK B _ETHE] Vikoverise BAL , TR SLEI(E 1L
RGHENMPIRE |, 5545 1s , SRJG7E BLK KK T Veikoverise I EBTHEAN B SR

£

Copyright © 2026 Texas Instruments Incorporated FER R 1% 29

Product Folder Links: UCC256402 UCC256403 UCC256404
English Data Sheet: SLUSD90


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc256402?qgpn=ucc256402
https://www.ti.com.cn/product/cn/ucc256403?qgpn=ucc256403
https://www.ti.com.cn/product/cn/ucc256404?qgpn=ucc256404
https://www.ti.com.cn/cn/lit/pdf/ZHCSJY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJY8F&partnum=UCC256402
https://www.ti.com.cn/product/cn/ucc256402?qgpn=ucc256402
https://www.ti.com.cn/product/cn/ucc256403?qgpn=ucc256403
https://www.ti.com.cn/product/cn/ucc256404?qgpn=ucc256404
https://www.ti.com/lit/pdf/SLUSD90

13 TEXAS
UCC256402, UCC256403, UCC256404 INSTRUMENTS
ZHCSJY8F - JUNE 2019 - REVISED AUGUST 2026 www.ti.com.cn

7.3.9.6 5| & UVLO

ROgLAE R MR KB & UVLO. 2 (HB - HS) FURARF BIEI , MUt iocr] . REURIEA FAULT K7,
7.3.9.7 RVCC UVLO

AR 13V UVLO. 24 RVCC AL IR T BRMES , e A bR o b RO A B8 o L > SRS P . R Gt A etk
&, Fh 1s, R EPEN R IIRE

7.3.9.8 TR (OTP)

KRS AR G OTP BIMER |, JFRF k. RGHEANMIIRE | %545 1s , AGTEREZRF]) OTP BELL
N E AR SIRE

7.4 FRATIREAE R
7.4.1 B/EF50

UCC256402 i1 UCC256404 ffi fHl Him & Jmsh &, TG i 48 B 4h B s . 4 VA A S IRH IR RS , PFC
A LLC %M. HV 5l LA JFET 8 H , M HY S IER: S| VCC HAZHIIEMRIR B, 4
VCC 5l I IEART Vecshort I, 78 FEELAIR /N 5 48524 VCC BIHLER T Vecshort I, FEHERSZ LK. —H
VCC 5| i Ji i 2 VCCstarswitching BIME , FLIRIER < , IF/8 Hl RVCC LAill PFC. 24 PFC i th B IA F
— AR, LLC BP#F)E . 24 LLC IEfRizfr HAR e e I 5 | fBh%e4H 8 PFC Al LLC #& i #8 #3 H P2 i
UCC256403 N & mERaIThaE , fa B —MIMBHBIEIER N IC fitf, {HH UCC256403 i HV 5| jHiEH.
7.4.2 X BEHNHE

TAE MR RS AZ RO EMC 8 P A AR X R A A 20 R 008 B oL — A g V2 A R R N T P R A A B
Jeo XN T HHNAE AT IR P B RS B Al Sk Ja |, FUS A S TE BRI OR Rr R ST Sk R 51 L

HWH, BOL LSS X RS IFPOREMLZ ORI | (H N SR FOER B  AIR |, X AR R A ] E
FER DG | IO T SEOUR AR AR LD AE FT e AR Y L 2L

XFFAEA 100nF R, JFBC—A 10MQ (s Rt HL L% o T LR B 750 330nF ) 60W £ 100W S 7R H
U, XHE 3mQ KGR, AR SR 230V T, XL S R ITh R BN 17.63mW. ik, A
FAR B AT R R AR X A aR AT ORI B A%, DU % i S SE B 1 e

X AR £ MR, IEC60950 il IEC60065 TR it )3 B/ T 1s. IEC62368 ZRTEA itk it 2 F
Ja o, X RS BRI R EERT 60V ( X+ 300nF B RHZ ) o Xt FRA X AFSBENaStRS
UCC25640x 4 A7 I i 7 S SCHF A 5 F X BV [ HUs R

N T EARHERER | 2R I RS SWTTT S . UCC25640x it HV 51 IR IAg il %, dr A A2 I Wi 7T o
BRI , — NN AW F . A8 IR RN, — BN R N A E % . K 713 R
B BTG . EIZE T, fE LA SR I | SZRWTT . SEPs L, ERT U TT %A 3 A IRAE frir
BT

| Zero crossings detected every half switching cycle No zero crossings detected

B 7-13. TR
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N T ATEES L F A TIAE & 700ms 2 R I . i s A B E TSR 4 i
2"3 ’ m”’%ﬁﬁuii}ﬁﬁfﬁ%ﬁﬁ)ﬂ IXCapDischarge Eﬁj}ﬁﬁo Tﬁﬂ@ﬁﬁ?ﬁﬁ?ﬁﬁ*%%?ﬁﬁﬁz :

a 14
| | |
13
13
2 [ [ [
12
. 11 11
Staircase current
12ms 7 x 12 ms = 84 ms maximum
< > 700 ms If AC is disconnected

48 ms max if AC is
present

B 7-14. X ELA 2380 B M BRI A R IR

It AL A SE LT SRS TR A b 1) TRTT 5 2, I AR RS e R At o — A v A kG Fi 90 2 R T A
BT R AT . HY SRR A I i i 2 s IR R, R ORAE RV 5L AR S % . RAEAE
T F R B B — o &, MRS A AR W& e . IR OGH] , RGut N 700ms Jo Il i
B

HV pin voltage

Zero crossing detection
threshold —_——
AC zero crossing
detection active

Staircase test current

AC_zero_cross_detected

Zero cross detected with current I3 : /I\

Zero cross detected with current 11 Close observation period

Close observation period Zero cross detected

before highest test

XCAP_discharge_active current period expires

0 A

No discharge

Discharge as 4 zero
crossings has missed

& 7-15. AN RIBRR IR

K 7-15 s 7R FRIBIBTR R o« e — MBI WA I BRI HUE T X A S it X LA 4
JBCR LS I TR 350ms. AZfiid D REAE A s AT R An] I F HARA T . 18] 7-16 Jigos 1 A2t Al
X BARBCERRAER . EFWRAE HY BaI5EM 12ms 54 . TR Ixcapbischarge /&8I FF i JFET Jf
HE M JFET J5%] GND HHEFHER ™ AR . ERPEE RS, HV Jai e gl , Bt JFET &5
VCC. itk A NI as 2 SR 2H , #SAE HV B BI5ER 12ms J5 & Hid ZF Mt i

TR S X RS R B2
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Start

[ 700 ms expired

< v

Enable zero crossing
test current 11

A 4

) Zero crossing
No zero crossing detected No test current or
for 12 ms » discharge current for
: 700 ms

Enable zero crossing K
test current 12

Zero crossing detected
or 350 ms expired

No zero crossing
for 12 ms

A

Enable

. IXCapDischarge
Enable zero crossing

test current 13

A 4

b

No zero crossing
for 12 ms

A

Enable zero crossing
test current 14

No zero crossing
for 48 ms

B 7-16. i ZCD A1 X A BUERAERE

7.4.3 ZRBEAFH

LLC ¥ Heds Dh A I BCR BE A oyt DD 3 T BT ARG N o O 1 IRFRS BB OBRCR | A 6 E AR AR A
LLC Fedfess. EiZA | LLC FHaifE — N 2K A I LU B I D 384T, SRR AE— DA A SR LT
FKo FEFRBJIAR, 1B 10 r A R O A A7 A B L A AR R o RS SC IR A 0 R TR (I S
Tite RBBEBAT N T2 W IR L DD FE R oG BB . RAE IS AT B — Al R ) [ e S kg . | T 7 22
£ — BUN A A 1R 5%, IR AP AE — PP R Bk o A 50, FLARVEAE 20HZ % 20kHz ) AT Wir B3 5 3 [ A
UCC25640x 11— L8801 5 A 3 SR A IFAE BT T LA A5 J LA TR Sk B 30U S AT B O A 1, AT BE KPR
J3E I AR A B LA AT 3T 18] F T I IR 7

717 iR 7R KBTI e X BT A RO AR A ( BMTy F IR H R, BMT. llFEEA
RN ) o T 7.4.3.1 O VEMN A T AT A BB HEAT L. K FB $E¥) FBreplica 53X P> BI{EEAT L
B, I RAB R .

* fEty i, FBreplica it T BMT . RZLH ANRAMBAIFLRME TR, ERAKKABIE , UCC25640x 25/ —
LE Py FH LA AR .

© fEty W, FBreplica T BMTy. REHUIFIEITR , XA RN R AT R M. ERKITRIINE | KiLF
VCR AL I HIE A Voomp /2 FBreplica Al BMT [ {E . X T R Guik N R G 158 —FhITF Rmat
A IR RHEIT -

* fEt3 I, FBreplica #/X[#% BMT, LLN. VA& f#1E , BRI EIXBIZ A A O BUE LEE (Nourst)-
Veomp Vi #% FBreplica 11 BMT, sRECIRIME . X TfeJa 7 NIFREM , NAHOM (B 7-17 A4 T 3
ANRFFIFL IR TS A ) o Veomp /& FBreplica fil BMT Z M HE 10—y £ 7-1 A2 T KRR
DI AR e X T IRARRMT , ENBIR 7 THIa IR . IRBIDE A 5 RWOPIRSER , REHEAR
RRWTE . XA BT LLC AR R S RIS T (. X T RBRHURS) , EMBIR 1 TR T, IR
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IR T 45, R FBreplica 7E R IRTE 2 AT KT BMTL , MR KRS LRG| RE0KGHHR
RPATIF . EXFEILT |, I RO 5 RIS BRI 4, DARRA R W RV I 2 18] ()~ R I

« {Et4 I, FBreplica KT BMT_ . RGUHEANREIFGEM , HTXALE - -ANRRIFEEM , BIEsr 7 T
KJEHAE BT B B . Veomp 5 FBreplica f1 BMT, FI3 m{E LA W AER 7-1 kT T ik . fEREBITH
HIRSERUE , Veomp 18 FH FBreplia A1 BMT 4 sl |, B2k 3198 K % & 4.

* fE ts I, FBreplica £ 5 — MR KK P JH G IR T BMT L. XIRINZERZ |, 1E tg B FBreplica X T
BMTy , BEI RAHITIE BB AR TE . RAKPITE LA AL, Bl Voomp 7T AFREE FBreplica , LAEAE AR
R IEAT B R R AMEAGSAT 1 57 B 25 J DR A PR R e

FBreplica Vcomp

BMT, fH \LLL‘\—-/
e |00 17T 111111

rranstormer |- JHULAAAA AR A Ay AL AR A “WMMMMMW
Current VUV W W T |

t4 t2 i3 14 ts ts
B 7-17. RERERIF AN

R 71, REMENIKTT B k<t Veomp il
RRTT B R BR FTFREHIT R HARIER Veomp HIFES
1 1/3
9/21
11/21
13/21
15/21
17121
19/21

v

Nloloa| b~ WON

HHC 2 (58 A BT 8 AT B SE ARG AR T 8. 1T HHC T2 RS 70, B2 Veomp I LLELEZRE
Mg LLC JFoRMA , AITAETT 2% Fi ) A I iR rUAT IR B . A, 2 VOR 5 il F IR A8 T LB VEM I, B
FIT R B e — Mk 2 58 . #£ HHC $28i) v, SO RUAH 2 FilR A S R 48 T Vini2.  BEERARE A IR
P s FEL R AE A SRR SR T A 0 A PR AR VN2, AT SR A R s RE 6 A8 S AT I Jo U130 ) AR AR E

W 7.3.9.1 TR, NG ERAIREME N BRI ZCS Kl | RIS T &4 ZCS. Xl i i
BMTy BIMESEHL. 4 FBreplica &+ BMTy ( BB LIEAM ) B, ZCS fKll# 25 . 4 FBreplica =T
BMTy i , ZCS #ll#k 5 .

TSRS BRI IR AR AT RE |, 3R]0 A I AR AN R Sy LA B R A X 1] A At 4
PN o Bedh , IBAE BN R BRI o AT KA R IR AR I S R A P |, 152
WK 7-18.

* 1E ty i, FBreplica & T BMT . H4uih N5 A AHH LB (R IF K.
* fEt, ¥, FBreplica /1 BMTy. RGMHUTTIITR , HFHEAREITE Y. KiXH VCR L H#zHI1E
Veomp #& FBreplica Al BMT H1 5 i {8 -
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« BMT_ M1 BMTy ufe/& M Bt — LL/SS 5] IE LI BLARIAE 3.5V N2EM. ARAEZERE 35| IR e S | LL/SS
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Program Phase Phase

& 7-20. LL/SS 5| igmfRnt B

BMT, and BMTy Threshold

-4—SS Pull Low Phase—»— .
Setting Phase

— -

7.4.3.2 BMT./BMTy L2472

s 7.3.7 HHTid , BW 515 BMT /BMTy L R w72 BEH . MEMBINERSTIRE—R. 25,
BMT/BMTy tLZK[E i , BB RGE KA MR BIRE S G B E . e B R ARG s TR /. &
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HIN & JFET mh<sa FIEITFEE M HY 5] &3] VCC mA S MIEIR L. — B VCC 5| i it 1
VCCstartswitching BIMH , RIVIRA B2 H S0 JFETOFF. X T ARA HV B2 Thaef# 48 | A fF/E JFETon R
#. —H VCC i H VCCstartswitching BIME , RIS KN JFETOFF. 24 PFC % th Hi B B — & AKPi
LLC BP# IS . 7E LLC J4Ris4T 280 , LO 5l I{RFFm s-F , LU LLC HMF I HS 5 S 2K, i i
HB Al HS 5| 2 1] i e 25 2838 i 5 2% —#& M VCC 78 HL. UCC25640x 2= 1#%F CHARGE_BOOT R4 — B
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HPFAFHIF, JREEEE TR /KPR, LLC IR A RIE1T,
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OTP—» WaveGenEn
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OCP2—» RVCCEn
OCP3—» >
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VCCReStartJfet —»
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OCP3 I HAT 50ms 1B 35 11350 HRLIAT i e
BLKStart [ PR HL R TR B E
BLKStop [ P AT R RME
RVCCUVLO | RVCC UVLO ik
VCCReStartJfet | VCC & T 5 i B{H
VCCStartSwitching I VCC &R s xmE
ACZeroCrossing I for B AL it &
WaveGenEn (0] WIE KA R
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SSEn o WRBE
HVFetOn (0] TG JFET
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It AC plugin

STARTUP

JFETON

JFETOFF >

WAKEUP 4

FAULT

LLSS/BW Programming >

CHARGE_BOOT

STEADY_STATE_RUN —»

B 7-22. RGRSHLFEH
R 7-4. ZGRSHH FPIRE

STATE RS iHd
WaveGenEn =0
RVCCEn = 0 b et e e \
STARTUP SSEn=0 Emﬁ%éﬁﬁﬂﬁﬂzgﬁ)\ﬁwﬁﬁu)\zﬁE‘J%*ﬂ”ﬁ(%ﬁD
HVFetOn =0
WaveGenEn =0
JFETON RVCCEn =0 TEMRA T, JFET . VCC tiM HV 31 SR iR 17 75 . M TR BA
SSEn=0 HV JE 3R RIS BL S, RS
HVFetOn = 1
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STATE RS L]
paveGenen =0 4 VCC ¥ VCCStartSwitching B , JFET 3 A% A JFETOFF 4.
JFETOFF SSEn=0 faE RVCC a3 . ik RVCC #i#Eftss PFC HEHIESIH , W PFC s3I
HVFetOn = 0 2R
WaveGenEn =0
WAKEUP RVCCEn =1 Y BLK HEIAF] BLKStart H-FHF , RGuid N WAKEUP R4S 75 K i 8] P AR $F
SSEn=0 WAKEUP K7, DUF AL L e i o
HVFetOn =0
WaveGenEn =0
. RVCCEn = 1 N o b
LLSS/BW %wfz SSEn =0 EXFRE T , KRGS LLISS 5IHA BW 51 HIZRFER B
HVFetOn =0
WaveGenEn =0
CHARGE BOOT RVCCEn =1 TEXFORE T , B BEA RS SE M — B R . R AHI46 /R i
- SSEn=0 P LL/SS 5.
HVFetOn =0
WaveGenEn = 1
RVCCEnN =1 FEMRE T, BRBE KA. BRAKEIIEHR. LLC JFEHEZ). BE3)5Em
TEADY_STATE_RUN _ v
S _STATE RUN I 5gEn = 1 5, REHENIERIEFRE.
HVFetOn =0
aveGentn =0 TEMBOARA T | SESRIBIR R B OUPILTF . ERHRENL A , ROGHF R
FAULT SSEn=0 FAULT R& 1s. 1s THI 8 RAREW A EN I Pi ILERF AL BB L TS E R S
HVFetOn = 0 e
7-5. RGARSHEHFA
REBBIEAE i
1 RGNS (BHIMETERR )
2 VCCStartSwitching = 1
VCCReStartJfet = 0
BLKStart = 1
3 BLKStop =0
RVCCUVLO =0
BLKStart = 1
4 BLKStop =0
RVCCUVLO =0
FBLessThanBMT =0
5 LLSS/BW %2 58 il
6 FEHG]F R
7 VCCReStartJfet = 1
8 VCCReStartJfet = 1
9 VCCReStartJfet = 1
10 VCCReStartJfet = 1
1 VCCReStartJfet = 1
12 OTP =1
13 OTP =1
14 OTP =1
15 OTP =1
16 OTP =1
OTP =1 8¢ BLKStop = 1 5 BWOVP =1 &
17 OCP1=18,0CP2=15{ OCP3=1 &
RVCCUVLO =1
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LA FIPIREFA T AT ARSI A, EARR SRR 4.

EE 7-24 | BoR TIERERESIERE. REHENEFBITRE | K5 KEME (OCP. OVP 5 OTP) .

AC plugin

VCC /
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-
|
.
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-
| e
- o -
|

LLC output voltage
LLC gate drive
waveforms
o [ | -l - o
STARTUP ; STEADY_STATE_RUN FAULT STARTUP i STEADY_STATE_RUN
System state AN [N
EWAKEUP 3 CHARGE_BOOT 3 3 WAKEUP i CHARGE_BOOT 3
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AC plug in
A
VCCStartSwitching
VCC \/— ——
VCCReStartJfet /
VCCShort
PFC output voltage ~ —~———
>
RVCC
|
/
LLC output voltage
|
LLC gate drive
waveforms
‘
- > <> > - e B e V<—>
STARTUP JFETON | JFETOFF 3 STEADY_STATE_RUN FAULT JFETON: JFETOFF i STEADY_STATE_RUN
System state S P
o e e B o pre—
'WAKEUP !CHARGE_BOOT ! | WAKEUP | CHARGE_BOOT}
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8.1 MR

FIESEHL LLC $h4M MR A ] UCC25640x. Al dsft s 5 TAEM | TI i 7 — A RS, TR ds
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o &I EVM fgfE

* Excel &1l H2Z

o PR

o IRAIBFE G ES N H F

FERA VL T — AN AR sl
8.2 MAIN
K 8-1 IR 718 UCC25640x 1F Jyfa il # i) gL R 245 LLC N o

I Vout

,
AC Line —’\N\,—E Y
-- HS
AC Neutral RHV ‘—0
HO 1
vce { vce HB
BLK —E BLK Uchstgmx
Controller
FB { FB RVCC
ISNS 6 | 1sNs GND
VCR { 7 [ ver Lo
BW 8 | BW LL/SS
& 8-1. ffif§ UCC25640x {1 #A 3447 LLC S
42 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: UCC256402 UCC256403 UCC256404
English Data Sheet: SLUSD90


https://www.ti.com.cn/product/cn/ucc256402?qgpn=ucc256402
https://www.ti.com.cn/product/cn/ucc256403?qgpn=ucc256403
https://www.ti.com.cn/product/cn/ucc256404?qgpn=ucc256404
https://www.ti.com.cn/cn/lit/pdf/ZHCSJY8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJY8F&partnum=UCC256402
https://www.ti.com.cn/product/cn/ucc256402?qgpn=ucc256402
https://www.ti.com.cn/product/cn/ucc256403?qgpn=ucc256403
https://www.ti.com.cn/product/cn/ucc256404?qgpn=ucc256404
https://www.ti.com/lit/pdf/SLUSD90

i3 TEXAS

INSTRUMENTS UCC256402, UCC256403, UCC256404
www.ti.com.cn ZHCSJY8F - JUNE 2019 - REVISED AUGUST 2026
8.2.1 il ER

% 8-1 FH T it .
* 8-1. RG T HRE

2% \ WAL | moME | mour | Bl | B

N E

HRHETEE 365 390 410| VvDC

AP ETEE 85 264| VAC

A2 it L AR 47 63 Hz

WIANHER UVLO $38 365 vDC

HNEF UVLO Kl 315 vDC
far e

Wit , VOUT 6 7 05 A 2 12 vDC

W R IoUT 360VDC % 410VDC 15 A

vt HUE S0 390VDC Hi#fzEk = 10A 120 mVpp
Ryt

TR 100 kHz

e {1 2 2% 390VDC 92

TAEREE SRS 25 °C
8.2.2 i FE

8.2.2.1 LLC DIRFER

ﬂ‘ﬁ BTH, EAENE LLC DR HITiHE. HALHEA R LLC ThaAR Gt il Bl T1 BORSCHE B i i /MG
D Wil LLC IR IR LA o 2R SCE S X B & A A USRI 2 B AR . T e T b

LLC AN H K — UGB BGEL (FHA) J7ik. 275 R MBI — A RIS, BER& it & ERA4 &

FHA 4558, BB CHI A IEATT . TR UCC29950 ) LLC Bt B —MANFE H it 7 ik

8.2.2.2 LLC #3Syu
B, B ARFR N AN A A e AR R A I AL .

VIN(nom)/2 _ 390/2
VOUT(nom) 12

Nps = =16.25 = 16.5 (5)

SRIGTHE LLC M 255 Fl Mg(min) M1 Mamax). TR & — AR RN 0.5V (Vy) , JF B RIHARERFERSP ™4 0.5V
(Vloss)0

_ VOUT(min) *+ Vf 12+ 0.5
MG(min) = NPS X W =16.5 X =+ 410/2 = 1.006 (6)
_ VOUT(max) + Vi + Vioss 12+ 0.5+ 0.5
MG(max) = Nps X VIN(min)/Z =16.5 X W =1.175 (7)
8.2.2.3 W L, A Q.
Ln A2 R R A IR F R 2 L
Lm
Ln =g (8)
9)
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Qg A& R 5] 1) it it R
_ yLR/CR (10)

Qg = Rg

AT, Re MBI

ﬁﬁ% Ly A1 Qg (ERZZG7 L —> LLC #8285 HIZL , ZIHZCKE 5 Mg(min) 1 Ma(max) ZRIEAHAZ . 45 R il 2 (¥ 0 (2 4 25
WK T Mg(maxye ASCRITT %?ﬁnﬁ WP Ly A1 Qe MIVESHME 2. UCC25640x it itHgsrpitft iz 8.

FEARI R, PTdk £ Ly 1 Qe (B2 :

LN = 6 (11)
Qg =03 (12)
8.2.2.4 i E A B A

#7113 B e R A LR
_ 8xNps? _ VoUT(nom) _ 8 x 16,52
E~ 2 X IOUT(nom) - 2
8.2.2.5 #i%E LLC R BRI TS
e B IREIEE O SEC 0T, SRR RIR (ERIE ) o 7RI, 100kHz NigIRM% .

12
X 15

=176.50 (13)

fo = 100kHz (14)

AT A F R R R S AL

- 1 - 1 _
Cr = 2n X Qg X fg xR ~ 2mx 0.3 X 100kHz x 176.50 — 30.0nF (15)
Lg = L= L = 84.4pH (16)
(2nxfg)“xCR (2w x 100kHz)“ x 30.0nF
Ly = Ly X LR = 6 X 84.4puH = 506.4pH (17)

YIS S %U: PR 0 40 A SEBR TR, AP 3 33 1) 2 M0 AR 06 8 a2, SR J5 38 A7 I [ A0 3 B
IR

L)Ti%ﬁ?)ﬁlﬁl%éﬁi&?ﬂ ;
Cr = 30nF (18)
Lg = 85uH (19)
Ly = 510pH (20)

T RARIE SR, 7T SR -

1 1 B
fo= 2m/LRCR  2my/30nF x 85pH 99.7kHz (21)

FLTORTH) LLC Mhas Mh 2k | sk i/ M a8 N RIARHE AL IT Sl L DL A A3
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fN(Mgmax) =07 (22)
fN(Mgmin) =10 (23)

KA NIFRIFN

Fsw(Mgman) = 69.-8kHz (24)
fSW(Mgmin) = 99.7kHz (25)
8.2.2.6 LLC &M &%

TR T ikFE et BRI T 110% #5611t
I M RMS fE H i

I

0O_ T 1.1 X 15A _
T =55 X es = L111A (26)

T
IOE=—2ﬁX

B/NITRIZE T ) RMS WAL TN

_ 242 _ NpsVout _ 242 16.5 x 12 _
IM == X oLy  — w7 2mx 64.8kHz x 510pH 0.797A (27)
TR B B RN
Ig = {Im? + log? = V(11118) + (0.797A)% = 1.367A (28)
8.2.2.7 LLC M BT

HIRGN RMS 138 F A 1 WA AL (1og) BN (0 LI -

logs = Nps X Iog = 16.5 x 1.111A = 18.327A (29)

FESEVTE T, AR R AR I IR BAT Otk E . AR DA R AR R AN IR AR S I A

Iy = L2SJOBS _ JZX1B32TA _ 4 959, (30)
FHRL PR 2P S8 FLR A

lopy = \/7X1TIOES _Zx 115.327A — 8.250A 31)
8.2.2.8 LLC &/k3%

i HY BRSIZhRe T 2 M E Se 4l @V B SR AT ¥eit , i VCC LR KT 13V

AT DURR R DA AR 4 2 i S AR 2%

o MBECLL - I IR mME =33:2:3
o W HIE @ 450V,

o WAL - Ly = 510uH

o WIS E B I = 1.367A

o IR FHIE 36V,

o RPLHBFEHR © lws = 12.959A

o H/NFRMIER  69.8kHz
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o RAIFRMIE  99.7kHz
o HIFAMFI R 2 ] 26 2% - IEC60950 55 Y 246 2%

IEH BT WIE f s Ne AT IR b s, SRR LLC 21T , b PFC AT RERAEFFHLE
TR, BN AR E ORI, TR REEMRAR 2 , W LLC W LIfERR I T ZCS A BRI R T iz
7o UEIRAEEE PR |, RIS AR AR L RS | AT LA A IR AT N BIE AR AR

8.2.2.9 LLC 4R v ke
VR HEL SRS T ity 1) 32 9t B A2 BEL PO IR AR

Vig = OLRIR = 21 X 69.8KHZ X 85uH X 1.367A = 50.946V (32)

AT DUAR i DL RS il i 50 S L Jks
o HUK Lr = 85uH

o HUEH : Ig = 1.367A

o I PSR ¢ 50.946V

o JETEHE: 69.8kHz & 99.7kHz

R, ARl R A AR 28 10 FRUEE il IR riE , AN AN IR s
8.2.2.10 LLC ¥R mAH

Z LA A DU R R B IR IR - A8 FARFERR R R s 2, DABT 1k I #e
IR HL 25 2 9 i 1) A2 L R s 2 FELAT 3 PA VAR o

Ve = R _ 1
CR = wCR ~ 2m x 69.8kHz x 30nF

Y 2
VCR(rms) = \/ [M] + 8 = [49)” + 10402 = 229.9v (34)

= 104.0V (33)

VR LR

VCR(peak) = VIN(ZmaX) +y2Ver = 22 + 2 x 104.0 = 352.0V (35)
BHEHE

VCR(valley) = VIN(;“X) —V2ZVeg = M0 — /2% 104.0 = 58.0V (36)
BT A

Ip = 1.367A (37)

8.2.2.11 LLC #JZ ]l MOSFET
4~ MOSFET #a N\ BB A L RN # s . &3 MOSFET e F s N i KR HER 1.5 % -

VQLLC(peak) =15x VIN(max) =615V (38)

HeFEH) MOSFET #iE UM A S KA RMS FLJEHT 1.1 4%

IQLLC =1l1xIg= 1.504A (39)
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8.2.2.12 LLC /& _—WE
B MR I AE RN

\'
“IN(max) _ g 5 5 410 _ 59,82y (40)

Vpg=1.2x Nps 165

ot AR O BIUE LR

_ V2xIgEs _ 42 x18.329
- I

Isav = — = 8.250A (41)

8.2.2.13 LLC %l R A58

LLC #eHedi #h4h AN 75 Zhm th yg s | H— AN/ — Z0R il R IRk T REAT B T P I oee- e i R e A o Bt Y PR
AR A 1) A R AR R LA AR EIUE SO RN

IRECT = 5.75l0UT = 575 X 15 = 16.66A (42)

Xt 12V fin LR A 20V #iE LS

VLLCcap = 20V (43)

FLA AR 1 RMS #0E RN

2 2
IC(out) = \/(2“W x IOUT) —Byr = \/<% x 15) —15% = 7.251A (44)
(45)

K R S BRI [ A 80 HL A 4% BOoA BOs IAIUE SOl it , & — DANER I #% |, JUHR X T/ EAE BURIR
NIBATIRE R — RS NAUE ST REA L, BIEHEIFERZ A SR

LLC 2k i i) S0 L IS A 0 FU A 4 (R SO P AR/ BR K. A vl I, B P A W (B3 S I LR
R ) BRI A AR

_ Vour(pk—pk) _ 012v  _
ESRppax = TRECTGR) 2% N 5.1mQ (46)
HL 2R A8 AUAS A

o HEFEE : 20V
o BUBLHEHER : 7.251A
* ESR:<51mQ

8.2.2.14 HV 5| i 5 B e fH 28
ZANHFHSE S HY 5B BEEERE | LRSI UCC25640x 23t Th 2 68, HV 5| B 5 B e PH 28 2 150N 5kQ.
8.2.2.15 BLK 5|5 E 58

BLK 3l & LLC fi N, FR6f e i Sl A oGl LLC #5488 . UCC25640x MIRRAAE |, H BLK H{EH
ENGIE

#edE 365V At E S |, W R k5 BLK HUBH RS LEE

365V
kBLK = T = 365 (47)
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BLK 5 JIFL RS FR A5 (KT TOFE /S Paiksns = 10mW. BLK Al LR &% G460 -

2
VIN(nom) _ 3902

RBLKsns = P gene = 00T = 15-21MQ (48)
BI% BLK 73 s #s HLBEAE A -
R
Rotitower = “BLISIS _ ISZIM0 _ 41 671 (49)

N RiLkiower EFFFREME 41.2k Q o By BLK 73 % B PR AE A

RBLKupper = RBLKsns — RBLKlower = 15.17MQ (50)
3T ReLkupper » 65 T AF1H HARAER 3x 4.90M© . 1SS F (L FE MU A

VBulkStart = 365V (51)

VBulkstart = 365V x %2 — 328.5V (52)

8.2.2.16 ISNS 3| jiifi 423

ISNS 5] Jim] % & it iRy 7. OCP1 2 IE{E i AP 25 ; OCP2 Al OCP3 J& -3 LR Pl o 70 ) (i
HLE4> 5N 4.0V, 0.6V 1 0.43V,

¥ OCP3 HI V-1 & i S8 1) 130% . [RIL , s Ao i 28 -1 2o A\ FEL R P A

0.43V
VisNSfulload = 3095 = 0-331V (53)
TR RN L
_ __ VisNSfullload  _ 0.331V _
kisns = (POUT 1 ) B, I 0.660 (54)
n Vbulknom 0.92 ~ 390V

S B A I R B, DR AT ) o T P 2 o Ll B B /b
Cisns = 150pF (99)
SRIG TS5 1) ISNS HifH #$1H

_ kisnsCr _ 0.66Q x 30nF _
RiSNS = Cions =~ 150pF = 1320 (56)

B € FRIR ARSI EL J5 3800 07O BB ISNS 5 IR
Visnspeak = V2Ir X kisns = vZ X 1.367A X 0.660 = 1.29V (57)
OCP1 A VE IR A

__4VXCR _  4Vx30nF _ _
IrespeakOCPl ~ RigNs X Cisns ~ 1330 X I50pF — 6.02A (58)

OCP1 /K7 T HJUEAE IR G FL 3L
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IsecpeakOCPl = IrespeakOCPl X Npg = 6.02A X 16.5 = 99.33A (99)
8.2.2.17 VCR 5| & 8 ) E4%

VCR 5 LA RS E TS H: (1) IR RS AE2 E8 0 K ; (2) ZRMMRAMEE. R
I3 s 2% WA 0 AL S — MR, AR ESRE T , VCR SR R B s 6V AW . 0% VCR HARK
N, DUMELET BN PR 4L 3V & 4.5V LRI E ] s, SERAMERIECN VCR SR 18] R DTk 1V £ 2V, fEIbi
P EFE VCR SIS, DUE R E B2 KME 4.25V (1 RKIGE IR %, 10 PSRN AL VCR B4R 4
1.75V L.

LR VS R 2 A DR AR 1) H IR AT B /N TR SR IR LT 3 1) VCR HLZE
VCR(pk — pk) = VCR(peak) — VCR(valley) = 352V — 58V = 294V (60)
HRAE UG AR A S L, HES TR I BRA S R

VCR(pk — pk) 294V

kcapDiv = VVCRpin(pk — pk) — VRamp(pk — pk) _ 425V — 175V 117.6 (61)
R U A de /N AR, 45 BUIR A VCR HLZY
_ 1 IRamp 1 2mA  _
CVCRIower = Vpor oo o) < ZXFsw min . 175V < 27X 69.8kHz  0-20F (62)

R VCR MR ZEFE T 8.2nF MIbRvE(E . MRIEFTIEAI MK VCR AR H B BEAES K , B3 VCR #
BN

_ CVCRlower _ 8.2nF _
CvCRupper = keyoni, -1~ T17.6 -1 — 7 0-6PF (63)

9 E# VCR A28k T 68pF MIFRAE . HHEFTIER 3R R &5 VCR HASS |, 115 VCR 511 1 sz prig {4 a]
HE :

CvCRIower 8.2nF
k v = +1== +1=121.59 4
CapDiv CVCRupper 68pF (6 )
v . _ 1 % IRamp n VCR(pk — pk)
VCRpin(pk — pk) = Tycrigwer 2 X Fsw(Mgmin) KCapDiv (65)
_ 1 2mA 294V _
= B2nF X 7% 69.8kAz T 12159 — +17V

8.2.2.18 BW 5| {5 4%
BW 31 BN 5 R A A N\ ISR HH IR 2 ) LU SR AT GRS | 308 i B K 0 e o P O (4 D A 0 2t
. FRARE LR 12V, SRR 3 I, KRS 2 . (RS9 R IR REH 0.5V (V) , JF LI
JUABFFERE 25 F I 0.6V (Vioss) , Tl {i B84 I bR L FE ph DR 24 207

VBiasWindingNom = (12V + 0.5V + 0.5V) x 3 = 19.5 (66)

EHYH T | A8 OVP BIEEFRFRE N 140%. UCC25640x #afEhr) OVP BI{E HSE N 4V, FkFrER BW 55
HA R PA R ARG

4V
VBWnom = TO(%J = 2.86V (67)

RIG, T BW 70 s bl R g i
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_ VBiasWindingNom XNOVP _ 19.5V x 140% _
kgw = S = % = 6.825 (68)

B RORBBIE E LN 0.6 (LT 6 ) o A5, Hirgmfe iy

RBMT_Program = 4.59kQ .
T~ BW HLBH#S rl st PR ARG
Rpwiower = RBMT_Program X (1 + —ka;_ 1) = 4.59kQ x (1 + ﬁ) = 5.38kQ (70)

R BW HL 28k B bRkl 5.36k Q .
A EERAEHES -

VBiasWindingNom - VBWNom)

RBWUpper = RBMwLower X ( VBWNom

(71)
= 5.36kQ x (%) = 31.32kQ

N BB BW HFHE$ Ik FEARHE(H 30.9k Q .
8.2.2.19 H AR KA AL

LL/SS A1 BW 5| Bl 5 N\ 572 GEf% 58 35 28 AR X R I HLG 33 N AR 28 AR K IR W iR AT dm s . 3423 LL/SS
5 B EPH 2> JE 2% 4% B BMTy BRI , 10 BW 5 & BMT, 1 BMTy Z A ELE . B T % 98 A X B A AT 2w P2
ZA4b , LLISS 5l IRt T I R AL R LL/SS Sl _E R shae |, CABR &S 3h 018 i i K HF S AR . X T
LL/SS JotFRIMIGIES: , BAE OV £ 1V JEFE IR FVI4E LL/SS SR |, FH7E 1V £ 2V Ju B Wik R AR
M. LL/SS 5IHISEnT#H o AR 4 2 e E 3k AT O -

AV HEFE 0.3V A4 LL/SS Sl R M 0.6V Y BMTy BIME . 4830 A 24 % B HOE s A ss Ay Foks
. A Bh I (A BE 3R SR A AR . FEVE BB AT, OB B AR . TR SRORE B IR O S RHE R AR
Sy SR, ATDMETE , RS T, RATRe K A48 shin [ B s T 508 30 51 L 7 2 55K VCR WA [A] HL
FIEEE . 6T 7.5ms ()RS TE] | 808 s B SSHR/MNR -

TSS_MaX

C = lee X 7.5ms
LL/SS = 7SS VVCR(pk — pk) — VLL/SS_precharge

R B A SIERE T ARAEE 68nF. N T IEHRIESE LL/ISS ERyraBH | B Ry 8 N LL/SS 5l %53k s
BH , 4 Vry 8 XN LLISS 5 b 145 20 5

RTH = RiL/ss_upper Il RLL/SS_Lower (73)

Ry X RVCC

Vi = RLL/SS_Upper (74)

£ 8S HARFTBL , LL/SS 5l B fidEid 1.2k Q MFHAREN AN 4. £ SS Wl AER T BL , Pl N goRes
I H ARSI AL N RVCC BRTEH.. A LU A0 LL/SS BUR B A & L i R 2RI .

—tSSInitPrgm
1.2kQ x RVCC 1— e(C—SS)] (75)

Vssinit = ooo——o——— + V
ssinit RLL/SS_Upper TH

RN RVCCIR s upper HERHHRBUTE L HEITLL | %24 AT i Rt F
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1.2kQ x Vry | VTH X tsSInitVolPrgm
Vssinit = RTH + Ry X Cgg (76)

LL/SS 51 F4mfe BMTy IR lgmt HA LA N KR AT LARHE AT A5 19 BMTy BIE B ERAE lgmto

BMTH _ 0.6V
IBMT = Ry = g8k — 61204 (77)
Vry — 3.5V
IgMT = ———
BMT RTH (78)
FEEHES ER 76, 5 Vg 1 Rys
Vo = 3.5V
I tsSIn
1— JBMT (1.2kQ + SSImtVolPrgm)
Vssinit Css (79)
3.5V
= =471V
6.12pA 776us
1-=53v (1'2k9+ 68nF)
4.71V — 3.5V
Rty = ———=— = 197kQ
TH TBMT (80)
WA Vry M1 Rry #17%E Riyss upper M1 RiLss Lower FIME -
RTH X RVCC _ 197kQ x 13V
RLL/SS_Upper = — gy =~ ag1v o44kQ 81)
XFT Riuss upper » W6FF T ARHE(H 549k Q .
R _ RrH XRLL/SS Upper _ 197k x 549k _ 501 (82)
LL/SS_Lower = RLL/SS_Upper —RTyg ~ 549kQ —197kQ —
XFT RiUss Lower » W6FF T ARE(H 316k Q .
8.2.3 M/ HI 2%
Light Load Power Consumption
0.33
Efficiency (%) vs Cutput Current [A) 0.3 4/
347,
) N — 0.27 /,/
a3, | r— 024 _
g )y
o o S 021 /
= 2 0.18 ”
2 s a /
z 5 015 =
& IS L
85% 0.12 A
)‘7 Input Voltage 0.09 //
= — Win = 355V .
4% . o
! " Vin =350V 0.06 // Input Voltage
. Vin =410V v — 390Vin
oz 4 e 8w oz oW o 0'030 0.05 0.1 0.15 0.2 0.25
Output Current {A) Output Power (W)
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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 ©)
@ )

UCC256402ADDBR Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402A
UCC256402ADDBR.B Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402A
UCC256402ADDBT Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402A
UCC256402ADDBT.B Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402A
UCC256402DDBR Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402
UCC256402DDBR.B Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402
UCC256402DDBT Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402
UCC256402DDBT.B Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256402
UCC256403ADDBR Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256403A
UCC256403ADDBR.B Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256403A
UCC256403DDBR Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256403
UCC256403DDBR.B Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256403
UCC256403DDBT Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256403
UCC256403DDBT.B Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256403
UCC256404ADDBR Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404A
UCC256404ADDBR.B Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404A
UCC256404ADDBT Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404A
UCC256404ADDBT.B Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404A
UCC256404BDDBR Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404B
UCC256404BDDBR.B Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404B
UCC256404DDBR Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404
UCC256404DDBR.B Active Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404
UCC256404DDBT Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404
UCC256404DDBT.B Active Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256404

@ 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.
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® 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. TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
UCC256402ADDBR SOIC DDB 14 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC256402ADDBT SOIC DDB 14 250 180.0 16.4 6.5 103 | 21 8.0 16.0 Q1
UCC256402DDBR SOIC DDB 14 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC256402DDBT SOIC DDB 14 250 180.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC256403ADDBR SolIC DDB 14 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
UCC256403DDBR SOIC DDB 14 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
UCC256403DDBT SOIC DDB 14 250 180.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC256404ADDBR SOIC DDB 14 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC256404ADDBT SOIC DDB 14 250 180.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC256404BDDBR SOIC DDB 14 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
UCC256404DDBR SOIC DDB 14 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC256404DDBT SOIC DDB 14 250 180.0 16.4 6.5 10.3 2.1 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)
UCC256402ADDBR SOIC DDB 14 2500 353.0 353.0 32.0
UCC256402ADDBT SOoIC DDB 14 250 213.0 191.0 35.0
UCC256402DDBR SOIC DDB 14 2500 353.0 353.0 32.0

UCC256402DDBT SOIC DDB 14 250 213.0 191.0 35.0
UCC256403ADDBR SOIC DDB 14 2500 353.0 353.0 32.0
UCC256403DDBR SOIC DDB 14 2500 353.0 353.0 32.0
UCC256403DDBT SOIC DDB 14 250 213.0 191.0 35.0
UCC256404ADDBR SOIC DDB 14 2500 353.0 353.0 32.0
UCC256404ADDBT SOIC DDB 14 250 213.0 191.0 35.0
UCC256404BDDBR SoIC DDB 14 2500 353.0 353.0 32.0
UCC256404DDBR SOIC DDB 14 2500 353.0 353.0 32.0
UCC256404DDBT SOIC DDB 14 250 213.0 191.0 35.0
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DDB0014A

PACKAGE OUTLINE
SOIC - 1.75 mm max height

SOIC
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DETAIL A
TYPICAL

4222925/A 04/2016

NOTES:

-

s W N

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
. This drawing is subject to change without notice.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm per side.

. Reference JEDEC registration MS-012, variation AC.
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EXAMPLE BOARD LAYOUT
DDB0014A SOIC - 1.75 mm max height

SOIC

\ ‘
14X (0.6) |
| )
o .
10X (1.27) ! |
—-£53 ; s
fffffff BN D . I
i I R
| |
i I
P R B
%_I?(OF.)OS) ‘ i !
8 9
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LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING METAL SOLDER MASK\\ i OPENING

(7 ) T \\‘

| | * :

— W
*jL 0.07 MAX JL 0.07 MIN

ALL AROUND ALL AROUND

NON SOLDER MASK SOLDER MASK

DEFINED DEFINED
SOLDER MASK DETAILS
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DDB0014A SOIC - 1.75 mm max height

SOIC

14X (0.6) L

|
-3

14X (1.55)
ﬁ SYMM
11 ¢ 16
|
|
|
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X
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NOTES: (continued)

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