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. 45 % WL BB E B8 32.1 "CIW
UCC2154x
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Roga 4 BB IARE 69.8 °C/W
R0 yc(top) g HhSE (TES ) IARE 33.1 °C/W
Rous 45 23 H AR AL 36.9 °C/W
bt 45 B TAIES S 222 °C/W
b g 45 B IR IR IE S 5L 36 °C/W
(1) BXRBIARMERISEIEZEE | WS R F-FAA IC HEELEGETE R BIRRE (SPRA9S3).
6.5 TIREH
ik Hpr
Po VPR VCCl =55V , VDDAB = 12V , INA/B = 950 mw
Po RIE B (1) Th 2 FEHL 3.3V, 2.7MHz , 50% 57t , 7%, 1.0nF 50 mw
Poas Pos /N 2800 T # 4B UL 450 W
6.6 LI
28 YA Ui L:XA
CLR AR ] pR ) 5| ] 18 5 6 2 ) P >8 mm
CPG 1 1 e i s (1) | BAN e fy e o e S SR T B >8 mm
DT ik 7 bvid R AL /N A TREERR ( ESTEIRR ) (2 x 8.5 um) >17 pm
cTI HIFHR B e Fe DIN EN 60112 (VDE 0303-11) ; [EC 60112 > 600 Vv
FHEHA %4 IEC 60664-1 [
M (4 IEC HiE TR < 600VRvs --Iv
60664-1) HE T HLE < 1000VRvs -1l
DIN EN IEC 60747-17 (VDE 0884-17)2
Viorm =P -1 LN LTI (AU ) 1414 Vpk
ioiEEE ((IE5%3 ) ; BRKEA B A % (TDDB) Wit 1000 Vews
Viowm R LAERE LU (HZHE6-1. )
HIHE 1414 Vbc
Vimp 5 K bk L 2SRRI, 754 IEC 62368-1 (1) 1.2/50us I 7692 Vpk
Vo wormamaes e T L S oo e
Viosm TR B R ) ﬁiﬁi%ﬁﬁ;??ﬁiﬁ%fﬁ%@ﬁ?' 10000 Vek
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6.6 %I (4-)
E 2 TR & LW
T a, 10 4R T4 2/3 5.
Vini = Viot™ » tini = 60s ; <5

Vpd(m) =1.2X VIORM = 1697Vp|( , tm = 10s

Jiika, WA TH 1 R,

Opd WAE @) Vini = Viotm » tini = 60s ; <5 o
Vpg(m) = 1.6 X Viorm = 2262Vpi , ty = 10s

T3V b1 HHIR (100% A== ) ARFRE AT ( RALI )

Vini = 1.2 X Viotm ; tini = 15 ; <5
Vod(m) = 1.875 % Viopm = 2651Vpk , tm = 1
Cio AR WANE O Vio = 0.4 sin (2 n ft) , f =1IMHz 1.2 pF
Vio = 500V (T, = 25°C) > 1012
Rio R P, SN E 5 ) Vio = 500V (100°C < Tp < 125°C) > 10M Q
Vio =500V , Tg = 150°C > 109
TR 2
SAES 40/125/21
UL 1577
Viso R 5 VresT = Viso = 5700VRys , t = 60s ( &Mt ) 5700 Veus

VTEST =1.2x VISO = 684OVRMS ,t=1s ( 100% A= 7=t )

(1) T FL 2 o ) 0 SR 6 A IS P AR S WA B B A T ) SR o VA R R R AR U U FR TR R BE BRI B, AT A D IR L B AR L B B 4 £
CHRIFA L PBULE BT R E M OUT |, BB R B AR L Ft @ v R B (B B AR A AR S5 6 IV HhL B A 3 N\ 3 11 Bl i R o 2
RPIEA ] A DR X LA .

(2) SR ESRIUE M T R EBUE ETEHE N2 e B R AZ% . MAEDIEE R TR BRI IRTT & 2 255 5.

() AEZAEIM AT IR , LA 52 b B A [ A IR ST

(4)  MAEHTTZ RS (pd) G100 -

(5) HebEEZ TR 5 ENEAE |, RG] s

6.7 ZAME
22 A PR B 7 S R PR B bR /N TE R AR A N B H L % B ) 5o o B A s AR
SH MRS (DWK) ) B/ME  HMEUE  EBOAfE| B
OJA=74'1°C/W!VVDDA/B=12V1TJ= —1 ng —
ls et L 150°C , Tp = 25°C A A D 66| mA
W& K 6-4
LN 50
0 JA — =74.1° C/W VVCCI 5. 5V TJ = I’JB@]%‘% A 800
Ps 4R 150°C , Tpo =25°C mwW
W& K 6-5 X34 B 800
Mt 1650
Ts 2w 150| °C
SH TR (DW) l BME  MAEUE  BoAfE| B4
0 JA = 69.8°C/W , VVDDA/B =12V , TJ = T 5 B T
Is ey AR L 150°C , Tp = 25°C ”w%ﬁ%&% ) 72| mA
WS E 6-4
LT 50
0 JA = 69.8°C/W , VVCCI =55V, TJ = Elzij]%% A 870
Ps 4R 150°C , Tpo =25°C mwW
W2 K 6-5 X34 B 870
Mt 1790
8 TR 7 Copyright © 2024 Texas Instruments Incorporated
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28 WA (DW) oy BAME  HREH  BAME| By
Ts 2 AiE M 150 °C

(1) WELZEEE Ts 58ERE NSRS T, MM 1 f1 Ps 80 5HR R 2 i g SR, E8 W I f Pg FH KR E. X
LU IRAE FEIR IR FE Ta LTS
6.4 BN ZR TSI R o ga AT AT 230 51 28 SR TH NG 256 3 0] B vy KOMAR B AT A A X e A K SRS S50 -
Ty=Ta+Roya x P, JH P 22 RFERITIZR
Tymax) = Ts = Ta+ Roya x Pg , Fott Tymax) 2 SCHF RIS I -
Ps=lgxV, , Hih VvV, & KA\ HE.
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6.8 HLAKFE

AR AW , B Vyeg = 3.3V B 5.0V, M VCCI 5| GND £ 0.1uF H44% , A VDDA/B | VSSA/B ] 1uF B2 |
Vvpba = Vyvops = 15V, M VDDA #1 VDDB %] VSSA #1 VSSB 1] 1uF H1%5#% , DT 5184 VCCl , CL=0pF , Ta= -

40°C % +125°C() @),

5% \ MRS | mME ARE  EkE| B8
LR BRI
lvee VCCI Hf4s it Vina = OV, Ving =0V 1.5 2.0 mA
IVDDA‘ IVDDB VDDA *D VDDB %%\3 EEIJZIE. VINA =0V. VINB =0V 1.0 2.5 mA
pe——————— e
el VCCI TfE i FLEERI (1= 500kHz , 50% ri 3.0 35 mA
=)
L. |EREE K (f=500kHz , 50%
lvoba- obs VDDA £l VDDB LAEHI |y . c}:ILL(z 100pF °oH 25 42| mA
VCC HJF R EBE
Vveel_oN UVLO LT+ 1E 2.55 27 2.85 \%
Vvcel oFfF UVLO FF#si{H 2.35 2.5 2.65 \%
Vvcel_Hys UVLO [fER i 0.2 v
UCC21540A, UCC21542A VDD HiJ5 B /R K BI{E (5V UVLO)
Vvopa_on~ Vvops_on |UVLO LEFHEIA 57 6.0 6.3 \Y,
VvDDA_OFF~ UVLO Tt 5.4 5.7 6.0 \%
VvbDB_OFF
VvoDA_fivs: UVLO B (iR 0.3 v
VvbDB_HYs
UCC21540. UCC21541. UCC21542 VDD Hi.JE Hi FE /R FEFi{H (8V UVLO)
Vvopa_on~ Vvops on |UVLO LEFHEIA 7.7 85 8.9 \Y
VvDDA_OFF~ UVLO 1% MMl 7.2 7.9 8.4 \%
VvDDB_OFF
VvoDA_fivs: UVLO B (E iR 0.6 v
VvbDB_HYs
INA. INB F1 DISABLE
Vinars Viners VoisH | FiA P BME BUE 1.2 1.8 2 \Y
VinaLs VineLs VoisL | BN HF BRIE HLUE 0.8 1 1.2 \Y
V, WV . NI
iAtIYSY TINBAYST g B (IR 0.8 v
DIS_HYS
B
UCC21540/A.
UCC21542/A 4
loas log+ WA i HH R L A
UCC21541 1 15
e RE A ER Cvop = 10pF , CLopp = 0.18pF , f )
UCC21540/A. = 1kHz , G4
UCC21542/A 6
loa~ log. AP i 8 PR A
UCC21541
15 2.5
e A i HH VEE R
UCC21540/A. lout = - 10MA , Rona. Ropg JEAR
Rona- Roxe UCC21541. UCC21542/A |F/ARWEN Lhitkee. FFAEE | & 5 Q
T 4 PR A 4 1 e L S 1 6.9 A5 8.3.4 P trige-
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6.8 LR (42)

FRAE R AV, B Vyeg = 3.3V 2 5.0V, M VCCI | GND ] 0.1uF H1.%:%% , M VDDA/B | VSSA/B ] 1uF B2 88 |
VVDDA = VVDDB =15V, M VDDA #1 VDDB %l VSSA #1 VSSB It 1}JF EE%?'%% , DT 'glﬂfﬂﬁf‘jﬁg VCCI , C|_ = OpF , TA = -
40°C % +125°C(1) @),

¥ MRS AT B/ME BLEIE BAME| B
UCC21540/A.
UCC21542/A & HL IR ZS 1 0.55
Rowas RoLs it HRBH lout = 10MA Q
UCC21541 fik B IR A %6 13 26
HH HLRRL ' '
Vora: Vors TR g |y oDon Vveos = 19V dour = - 14.95 v
UCC21540/A.
UCC21542/A K B R A HY _ _ 55
VOLA‘ VOLB B LR Y(\)/FET)TEKD Vvops = 15V, IOUT - mV
UCC21541 {ik B PR ZS % 13 26
H LR
Vv Vv IR (Voutas Vvopa Fl Vyppe R LR, loytas 16 2 v
OAPDA~ VOAPDB VOUTB ) HIE T He IOUTB = 200mA .
FEXET M EBRE
UCC21542/A DT HLi% P 28 i INA. INB HiEB I ES
DT 5| i%#:2 VCCI i INA. INB HiEIER -
FEIX I 1] (DT) Rpr = 10k Q 80 100 120
UCC21540/A. UCC21541
Rpr = 20k © 160 200 240 ns
Rpr = 50k @ 400 500 600

IR IF A T R AT 1) R SONHEN 25| B R IE HUIAE
A WIRME RS EHNMSE | AR TI SR AR R — 38T T B,

M
)

6.9 FF et

BRAESAE U, B0 Vyeer = 3.3V 8 5.5V, A VCCI #| GND [ 0.1uF H%%% , Vyppa = Vyppes = 15V
| VSSA F1 VSSB (1) 1uF 7545 , 518 % Coyr = OpF , Ta = -40°C % +125°C(1),

MFEE S TR RN ORI (BRI A B ) o

, M. VDDA #1 VDDB

28 WA AF B/ME SRUE

BoRfE|  Hr

UCC21540/A. UCC21542/A it | S

T} ]
Cvpp = 10uF , Coyr = 1.8nF ,

HZHE 7-4.
tRise Vyppa. Vypps = 12V, f= 1kHz

16 ns

UCC21541 iyt b T+ i) 8
HZHEE T4,

20

UCC21540/A. UCC21542/A it 6

o4 B 1]
i Cuvop = 10uF , Cour = 1.8nF

HSHE 7-4.
tFALL VVDDA‘ VVDDB =12V, f=1kHz

12 ns

UCC21541 Fiyth ~ B} ] 9
HZ R 7-4.

15

e 3 B S P B/ NN K 5 WRINZ SN T towmin » HTHAR
EHZEE 7-1 M 7-2, B ASIRAS

tpwmin

20 ns

TR E IR 26 33

tPoHL o
iHS I 7-3. INX FBE Vi BV T 10%

45 ns

TR IEIR 26 33

teoLH . ; :
%2}&6 IEI 7-3. INx 1&[@1& VINL @Jﬁﬁﬂj Hg 90%

45 ns

UCC21540/A. UCC21542/A Jlik 5 5%
S [troLHa — tepHLAl » ItpDLHB ~ tPDHLBI

! \ A
PWD WHHE 7-3.

UCC21541 fik % ok BLJF

6.5 ns
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6.9 FFoqE: (42)

BeAE BB, B Vyeg = 3.3V 3 5.5V , M VCCI %] GND 1 0.1pF H1% % , Vyppa = Vvops = 15V, M VDDA FiI VDDB
#| VSSA 1 VSSB ) 1uF 3% , fidiiA Coyr = OpF , Ta= -40°C % +125°C(1),

] A% BAME HE BAE|  Bfr
AERRIEIRITHT | KM E = 100ns , 500kHz , T, 6.5 ns
) [troLHa — teoLhels ItoHLA — tepHLBI | = -40°C % -10°C
DM W5 1 7-3. T
RT3 H IR 9E1E = 100ns , 500KHZ , T, 5| ns
=-10°C & +150°C
tveer to VCCI b HIZERMf[E] : UVLO LT+3] 50
out OUTA. OUTB, INA % INB #%#:3] VCCI
HSHE 7T,
us
tvpD+ to ouT | VDDA. VDDB I Hi ZEiR I [a] : 10
UVLO _7+3] OUTA. OUTB INA 5% INB i##:3] VCCI
HZHE 7-8.
oMy | AR GND 5 VSSAB [fi/ki2%  INAFI | o
H WA 7.7, INB #B3%4: 51 VCCI ; Ve = 1000V v
ns
ICML| R P ILAR BRSSP GND 5 VSSA/B [fiE#%% | INA Al 125
L WA 7.7, INB #B3%45] GND ; Vg = 1000V
(1) NEAFMBERSEIESE | AR T 2R A SRR — &0 H T T~ R s,
6.10 A RFk 2%
1E+12 4
1.E+411 -
3 87.5%
539Yrs N ____ V_
1.E+10 SN
287 Yrs A
1.E+09
__1E+08 |
o =
2 1 TDDB Line (< 1 ppm Fail Rate)
= 1.E+07 -
3 3 Operating Zone
o
+ 1.E+06 A
£ ? 4
= ]
1.E+05 1 / VDE Safety Margin Zone
16404 -
16403 |
1E+02 | | [
1E+01 —— ; —— \ ——
200 1200 2200 3200 4200 5200 6200
Applied Voltage (Vgus)
Working Isolation Voltage = 1000 Vgy,g Projected Insulation Lifetime =287 Years Ta
upto 150°C Applied Voltage Frequency = 60 Hz
] 6-1. MR RE B i A 2 i T
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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70
65 \
60 AN
55 \\\\\
50 C
45

40 AN
35 ™

30 N \\\\\
25

20 < \\\\\
° ~N\
10 NS
5

]
0

— VDD=12V
—— VDD=18V

Safety Limiting Current per Channel (mA)

0 20 40 60 80 100
Ambient Te mperature (°C)

S [ 32 £ S P O
Bl 6-2. #R4% VDE Ak PR I K EHHLE , DWK
Q]

120 140 160

1800

AN

1400 \\\\\\
1200 \\\\\
1000 S

800

1600

600 N

Safety Limiting Power (mW)

400

200 <
0 N

0 20 40 60 80 100 120 140
Ambient Te mperature (°C)

&l 6-3. 4% VDE #r#fE FRIFITIR KA FEB L , DWK

160

100

— lyppass for VDD=12V
— IVDDA/B for VDD=18V

80

SN
SN

20 \\

Safety Limiting Current per Channel (mA)

0 50 100

Ambient Temperature (°C)
PIANETE RN 1247 I A 3E N 1) AR
& 6-4. fil#5 VDE #nvt: PRI R IRAI A S 2 , DW 3
*®

150 200

2000
S 1600 N\
E N
5] \
2 1200
o
2 \\\\\\\\
.“g’
E 800 N
Pl
8 \\\\\
& 400

0
0 50 100 150 200

Ambient Temperature (°C)

Bl 6-5. #R4% VDE #rE FRIFIZIHR KN FEH L , DW &
3
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6.11 BAURe:
AR AP, 0 VDDA = VDDB = 15V , VCCI = 3.3V 5 5.0V , DT 5| J§i%#3] VCCI , Tp = 25°C , C_ = OpF.

Frequency (kHz)

1.6 13
£
£ 1.28 v
S 1.26 //
15 5 /
O 124
— E i
< I 8 1.22 A
= T 8 )
£ 14 — 5 12
o —| a /
| T 1.18 A
o £ yd
1.3 g 118 /
' 5 114
— VCC=3.3V
—— VCC=5V g 112
1.2 —— 11
40 20 0 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
(k= INA = INB = GND S INA = INB = GND
& 6-6. VCCI B IR 6-7. @& VDD B H ( lvopas obs )
14 30
< <
E E o7 A
5 5 2 pd
> >
O O
= 10 ,/ o 21
s £
® / T 8
@ / @
o 8 <%
o d O 15
2 g /
g 6 s 12 /,
= =
O O
o} P 5 9 <
o 4 v o /
8 / 8 6//
> 2 > 3
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 100 200 300 400 500 600 700 800 900 1000

Frequency (kHz)

Temperature (°C)
& 6-10. 5V VDD UVLO B{t B &

. A 6-9. #HEBIE Tl (lvppam) SHEREMIRR , 1.8nF
6-8. 4i8iH VDD TAEHK - lvppas
. 0.8
—— VVDD_ON
—— VVDD_OFF
0.7
S % 0.6
=y 8
o [}
2 5
g . 3 0.5
£ S
(@)
5' %' 0.4
-]
5
0.3
. 0.2
e . o 40 80 80 100 120 140 160 -40 -20 0 20 40 60 80 100 120 140 160

Temperature (°C)

& 6-11. 5V VDD UVLO iR¥ s &

14
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6.11 SLEReE (4E)

AR AP, 0 VDDA = VDDB = 15V , VCCI = 3.3V 5 5.0V , DT 5| J#i%#:3] VCCI , Tp = 25°C , C_ = OpF.

10 1
— VVDD_ON
—— VVDD_OFF
- 0.9
9
> >
= P 0.8
3 8 o
[7} Q
o % 07
= >
= I
o 7 o
s 3 06
=) 5
6 0.5
5 0.4
40 -20 0 20 40 60 80 100 120 140 160 -40  -20 0 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
& 6-12. 8V VDD UVLO B{HHEE & 6-13. 8V VDD UVLO R{EIR#F s E
0.9 6
55— Output Pull-Up
| = Output Pull-Down |
0.89 5 —
__ 45 —
< 088 — e
g \Q\ 8 35
o} ——— & 3
S 0.87 — 3
T 2 25
4
2
0.86
— vCe=3.3V 1.5
— VCC=5V 1
0.85 : : 0.5
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
B 6-14. INA/INB/DIS A& BIERH &l 6-15. OUT L fli T FH
40 2
- 15
36 < L
z R =
< g . —
S 32 g v o
) =
= I o0 —
: 3
[
S 28 S -05
5 g
a g -1
24 S
— Rising Edge (tPDLH) o 45 — Rising Edge
—— Falling Edge (tPDHL) —— Falling Edge
20 — : 2 .
40 -20 O 20 40 60 80 100 120 140 160 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
B 6-16. fE383ER , EFHEAT R Bl 6-17. MBERILED , EFHEATT G
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6.11 SLEReE (4E)

BxdE A4 , %50 VDDA = VDDB = 15V , VCCI = 3.3V 5 5.0V , DT 5| jli##:%] VCCI , To = 25°C , C_ = OpF.

3 30
275 va
2 25 /
172}
= L 225 //
5 1 = — /
£ T ——— - 20
3 2 s
a o g 17.5 7
S o5
el
= 4 o
> 12.5 /
o %
S 10 —
-2 — tRise
75
’/ — tral
-3 5
40 20 0 20 40 60 80 100 120 140 160 L Sy
Temperature (°C) N
B Bl 6-19. _7HA A0 R R [H] 5 AERBI R R
troLH ~ tPDHL
K 6-18. fkHERESE
1500 5
—— Rpr= 20kQ
—— Rpr= 100kQ
1200 -6
z
< 900 — -17 —
g 2
= 5 //
8 600 < 28 —
o
300 -39
— Rpr=20kQ
0 5 —— Rpt = 100kQ
40 20 0 20T 40 60 c 80 100 120 140 40 20 0 20 40 60 80 100 120 140
emperature (°C) Temperature (°C)
&l 6-20. JEIX i AR &) 6-21. 3E X i A L AR
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7.1 Bk

WAHE INA B INB | B A7 RSN IR T tpwmin ( SCOKAEN 20 ns ) HIAANKST , A BEfRIE OUTA 2t OUTB 1K
RS . A RPURIERK MBS TARROLEAE S | G2 7-1 fiiE 7-2.

A A
INX 1 ! |
Vine i ' ViNu

INX > 3 >

" tewm < twmin |

OUTx
OUTx > >
B 7-1. reRIEfk gt - @ ] 7-2. SLACUERKI R — MG
7.2 fERBIEIR K R A

K 7-3 JEoR 1IN TIRSEEIE A A1 B AL RIS TSIk 08 R HE (tewp) AREIRULAC (tpm)o 4 ZEMEAEBILHE , P
MM ANALAAFEIAE , JFH DT 51 Hn ik % VCCI LIS R & .

'

|
|
|
|
INA/B |
1 ; ;
[ [ [
troLHA L—» <—N‘ troHLA L—»
| tom | |
OUTA ? \ l l \
| | | | |
\ \ + +
| | | |
teoLHe ‘ ‘ ‘M—l—> teoHLB
! ! tewos = |teowie — teonis| ! !
ouTs i i l l
| | | |
& 7-3. LR TLECHIBK SRR BB
7.3 LA R (]

K 7-4 Jeon 1R _ETEIN A (trisg) AR BRI TR) (tpary) FOBRTEE. A SR Sy SR B b Tk ] A0 B 1] f) BE 22 45
B, iEZHT 8.3.4.

80% 90%

trise teal

B 7-4. LFHEADT R TR AR
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7.4 B NANZE R i SR B 1]
K 7-5 s 1A ThRERIM SN (8] N TEEE SR, S 1T 8.4.1.
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|

|

i

! DIS High

| Response Time
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| / DISLow |
| |
|
|

—> Response Time

10%

v

7.5 A 4RFESEIX I H]

UCC21542/A £ N HR: SE DI 8] FL R JE 8 3 VCCI, IFAE A ERE 51 I 6 DR B VRS . I8P IR 28 So v i A fan
HE.

ST UCC21540/A F1 UCC21541 |, ¥ DT #&E4:% VCCI 7J24H DT ThigiF At ES . £ DT il GND Z[ajK
B —ANHFH 2 (Rp7) ATHE4E DL R ARSI X A E : DT (ns) = 10 x Rpp (kQ). TI @iLEFT DT 3| ik E —4
<1InF FIP &R A SR IE S, M Sedl AR PR RS . A BB I [A] R BE 2 VR4ME S, 1S 7Y 8.4.2,

A

L e N R =Ny Vamm
INB 7| Al 1 :
| |
| |
I I
I I
I I
I I
L 10% __/
|
|
|
|
|
I

\4

OUTA

\ 4

trowH
<+—>

~
~

%\90%

ouTB

\4

|

|
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Dead Time

| |

: : Dead Time
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| |

|

|

1
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|

|

|

|
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| |
< »

>

1 1

+—>

%

& 7-6. UCC21540/A. UCC21541 13X B [IFFES %

7.6 _LF UVLO % H iR

B4R HLE VCCI MMIET FREBIME Vveer orr N HE T ETHBIME Vvce on M, BARE 2 HIJEHUE VDDx AT
FREBIE Vvppx orr ZE T ETHBIE Vyppx on I, % 46 I SN BT 2 A 4E— 8583 . X T VCCI UVLO
BEAEIR E SUN tyecrs to ouT » IAAE N 50us. XF T VDDx UVLO , BEAEIR 5E XA typps 1o ouT » B AAE A 10us. TI
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AAEIRE NS ST s R IR IXEh %% VCCI A1 VDD i & W e 4io% . B 7-7 MIE 7-8 JBoR T
VCCI #1 VDD B e UVLO R .

B YR VCCI PR 2 MBI Vvee orr PAT , Bi# VDDx 2 N BI{H Vyppx orr LA, 4t x5 1k
RIAAIFAE <2us WERFHRALT o XFAXIFRIER 5 E# PR S 1FRESZAE VCCI 5 VDDXx W HL I [A] 22 423817

2 VCCI Wit , {5 VDDx AF4ER , 4t & ORFFIRHST 24 VDDx Wb, 85 F 238 A7 0T S D se ke s Bl Ar 2=
IRHF. I EEVELAR) UVLO Thag Wl , 1§ &F 79 8.3.1 7).

A A
vccl, } . VCal,
INX /~ Vvcel on Vueo ore N INX

VDDx ; —VDDx
| % tvc;cu to OUT | Vvbp_on } % tVPD+ toOUT Vvop_orF—
> | «> |

OUTXx % OUTx | |

& 7-7. VCCI LH UVLO R & 7-8. VDDA/B |Hi UVLO &R
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8 VE4nutBe
8.1 Mk

T RIS T A TR IR JT R T AR BURE |, I W 2 A2 1 1 5% PO B b R 25 g A O AN 2 0 T K RO
g e o sty [ RV N o 1B S R P A e O e B ST R N e L O e R E A R S Rt NI
Jenst , PR BB RIS G Sl 3.3V BIRES |, %6 SRR LZ R R,

UCC2154x 7&— 3k R i (XU A Eh &% | 2eied IE B AT SO & AN [R] (9 B I AT s ML BN 30 41, DL T3R50 %
R A . UCC2154x RATIRZHFIE | BENS 5w v i RUF S O RENS ORI T IRBI IO Y, | IX e PR
] JE L AP AS g AR (AL DI E) (DT) 424 ZERT SR, DR ARt A R 852 (UVLO). 4% A i O B T
BRI, B SN BK R S TR R, UCC21564x th 2 Fob th R AT SRBh 834 A dim 5 CMOS A1 TTL
A, BEVSIEREBCT MBI B PP 4 55 . REANEIE Y th L E NS (INA AT INB ) f24i] | RIRE 58 42
b ST A A R B

8.2 ThEETTHEE

- Deadtime
DT |6 Control

INB 1l
200 kQ
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Copyright © 2024, Texas Instruments Incorporated
Copyright © 2024 Texas Instruments Incorporated TR 15 21

Product Folder Links: UCC21540 UCC21540A UCC21541 UCC21542
English Data Sheet: SLUSDE1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc21540?qgpn=ucc21540
https://www.ti.com.cn/product/cn/ucc21540a?qgpn=ucc21540a
https://www.ti.com.cn/product/cn/ucc21541?qgpn=ucc21541
https://www.ti.com.cn/product/cn/ucc21542?qgpn=ucc21542
https://www.ti.com.cn/cn/lit/pdf/ZHCSIS7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSIS7E&partnum=UCC21540
https://www.ti.com.cn/product/cn/ucc21540?qgpn=ucc21540
https://www.ti.com.cn/product/cn/ucc21540a?qgpn=ucc21540a
https://www.ti.com.cn/product/cn/ucc21541?qgpn=ucc21541
https://www.ti.com.cn/product/cn/ucc21542?qgpn=ucc21542
https://www.ti.com/lit/pdf/SLUSDE1

13 TEXAS

UCC21540, UCC21540A, UCC21541, UCC21542 INSTRUMENTS
ZHCSIS7E - SEPTEMBER 2018 - REVISED NOVEMBER 2024 www.ti.com.cn
8.3 ke i EA

8.3.1 VDD, VCCI X /&85 (UVLO)

UCC2154x o iy k4 VDD M1 VSS 5 1z 8] i &A™ F Ui f e $2 (N # R R 8HE (UVLO) fr47 DiRE. 4 VDD
i & HLUETE 2 F 5 2 R IR T VVDD_ON BRAE R AT VVDD_OFF B, TN S EReRAs an{el , VDD UVLO Zhig
H 2 H4 AH RE T PR FF . VDDx UVLO ThEESTEIEIE A FIEE B Z [BASL TAE |, fovrag ZARM 5 i i
H %4 KRG = U B AT RERS AT 78 H

IR A 4 H AL TR B B UVLO IRFSET |, BRZh A4 H I BRH1 OK sh 284 b i e BT A U5 A7 F 2 R
ICHSF (k81 Fiw ) o TEXFHESL T , F# PMOS # Ryiz FEWT , 1M F# NMOS Ml Ropavp 820K
Fiasttin . fEZRE T , Ml eE Sots A 2 T & NMOS 8EH RIS IS, ANE 2 SAA/E M E BIE | %W

B H 29 1.6V
:| VDD

—
>
—

Output
Control out
RCLAMP | i
ﬂ—['] VSS

Rui_z

RcLamp is activated
during UVLO

&l 8-1. HIF T hF kI bR
VDD UVLO Ryt AR ZIEE (Vvop_Hys)e ZHIEAF SRS | R B E R, STk, Zard
AT CLHE S A B R /NI R R IR DU LT8R AT A6 T S A AR RALTS FE SR SR I I

UCC2154x Iy N\ ik BAT B IR BUE (UVLO) TR IhfE. BRAREHIRHE L VCCI £ R s s Vyeo on , &I
BN . M HEE R VCCl £ H 3G E Vyco orr AR, Bt S AR FHE T | I H VA 24
Ao 5HIF VDD ) UVLO HIfEL , iX BAFAEIRH (Vveer_Hys) AR FEEIZAT o

# 8-1. VCCI UVLO 1#giZ4 ()

A INA 2 INB OUTA s ouTB

R 3 IE VCCI-GND < Vycc) on H L L L
#3118 3h11E VCCI-GND < Vyccl o L H L L
#B4R3hIE VCCI-GND < Vycel on H H L L
asf1 A Bi11E VCCI-GND < Vycel o L L L L
#FEBIJE VCCI-GND < Vycc) oFr H L L L
#4435 VCCI-GND < Vyce off L H L L
#FE 31 VCCI-GND < Vycc) oFF H H L L
#AFEE) S VCCI-GND < Ve oFf L L L L

(1) VDDx > VDD_ON.
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% 8-2. VDDx UVLO e ()
ot INA \ INB OUTA ouTB

A i

AR 318 1E VDD-VSS < Vypp_on
BN VDD-VSS < Vypp on
F 5 2 39116] VDD-VSS < Vypp on
BN VDD-VSS < Vypp on
#FE3IJE VDD-VSS < Vypp ofFF
3 )E VDD-VSS < Vypp oFF
#FE 315 VDD-VSS < Vypp oFF
#1kJ5 85 VDD-VSS < Vypp oFr

r|IT|-| |- ||| X
r|IT|IT|-|- |||
|t e Y I ol A ol N ol I
LI o Y I ol A ol N el I

(1) VCCI > VCCI_ON.
8.3.2 WA FIF B
+ 8-3. MiNmHBER (1)@

&% VCCI. VDDA 71 VDDB #& FH ( HR& UVLO TAEMAMEZERE , HS177 8.3.1) . & 8-3 B/~ T INA, INB
H1 DIS LA K AR R HARES T 19 TAERL

BN o i -
INA INB OUTA | OUTB
L L L L |ucc21540/A. UCC21541
H L L H W SE R BEIX I A ThAe |, WIBEX IS5 R G & R A b i, 155 RS
H L L H L 8.4.2,
y H . . | |ucca1s40/A. ucc21541 :

DT 1 Rpt #4T74mFE -
UCC21540/A. UCC21541 :
H H L H H DT 5| & w2 VCCI
UCC21542 1 BRilgdE

TRETTEE | REITER L L L

BEFESZ P B s h g, ATSEIL DIS 51 CE AN T 1 nF MK

X X H L L | EsriESL iz

(1) “X” 8 L. H BREIT.
(2)  ANTIREHRERE | TI B IEAE R INA. INB F1 DIS 3| %3] GND 3% DT 5| 43| VCCl.

8.3.3 AR

UCC2154x % A5 ( INAL INB il DIS ) #TF-3% TTL il CMOS K% N BEZ 5 | %88 55 HEiEn
VDD HRSEAFEE . UCC2154x HA MAE N 1.8V M= - RIME (Vinan) FUHLEMESY 1V (R RME , Jf BB
BIEAWIRAN (1B M), e DR Z 8 B-PERE S (FlakE 3.3V Mishlds ) Biathixshim A 5]
e BT EBA 0.8V ITEEH (Vina_nys) » #efFEA HEITTEIER T B2 TR . AR REETF B, A
N7 e P A% S i K 6 S B B TR . X T INA/B AT DIS | iX e s B 2% o 200k Q (S0 8.2) . TI
HEVCRAT AR A& i N et

TN T4 A B f 45 5 AR R IE 7 TR A5 VCCI 51 B . UCC2154x Joi i ilfm i L KT VCCI
J BRI 1) 5 SR 3K 5 o
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8.3.4 HHIR

UCC2154x fir R H R ghie) | REREAE fx 5 B2 1 A i 4 (b A v (PO WA B FEL IR« 7 LR % 3088 1 8 ) K 0~ 30
XA (LU BRI E A AR R 07 dV/dt ) « S g ERi G B & —A P & MOSFET 5— N3N
47 N V838 MOSFET ( JF8K ) - N 7418 MOSFET [ R A2 i g E v Mo i & $2 At , MM SCal PR Sl . IX 2l
ik R HIRES AR PR Sy v FESE I ZEJE I (] Y 8 508 N Y43 MOSFET RSLEir) . £ UCC21540 +# | i% N
V43& MOSFET f) S Ll (Rymos) EHUE I 2109 1.47Q | Tife UCC21541 H | Rymos Z179 3.2Q..

Ron ZHUR R EAE , MNAUEE PIGIESS K S A . XZFy_L£A7 N I8 S AE B R N ORIFAERIOIR
A, JF HAE S RS ISP A g e P I R Sl . BRI , 7R 8 B B , UCC2154x ERi R IA 20
BZAET Ron ZETRRHIME.

UCC2154x ) M4t E & —4 N {51 MOSFET. RoL 4t @ — W E RN EAH , KRR MRS T
PEPT. EPLEHUSATHINE , fth B RAE VDD M VSS Z[A1¥E].

T ORI SR B g AR W] RIS AT, TR R K S B o H RV R B R dee N K o O S A T A
IR B A v A B e R NI X2 IREN S 1IC TR LE I PTARUE IR B IR AR UE I . 77 ZELE B OROAR S
KA AT IR BRI RK R 58 L, A Be DRE S HOIR S SO R S (R (i 28 X TN 1 R SRah a4 , AR
AAI TR 1 Tt AR DR R SRR AT o AEMPARIT SR IIE) , fn R HOIR S AE SR8 28 S8 R R B e 2 TR A2 A8 AL, T
RRAEAFFRFITRF . SR EBNARLE S, AT RFTT ST RE2 T BN A8 P v AR B 2% 50 25 1
EOS #itdh. Bt , 75 B dm Mt 58 BEORBA R RGP SR I8 AT % dme/INi Hh Ik 98 B HOER T 2 AN RIR - M

VDD FJEHE . MR PR A PCB A R 25 AL 808 o A i IS 4T O doe /I ik v 58 2 AT RE K T R AR IR v S R B /N Ik
HESE . NOEAT RGUEWETT , LA E REAS RGP 5 (K f5e /Nt ik ok 9

E] VoD
=

|-|: Ron
Shoot- = R M
Input | Through f NMOS I::I ouT

Signal Prevention
Circuitry f | R

Pull Up ot

VSS

& 8-2. #yHiZk
8.3.5 UCC2154x i) —tREL1
8-3 /R T ESD I su il A W . X PRAE T B ) 4 0 B R 1 B R R
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& 8-3. ESD 44

8.4 B IhREME K
8.4.1 2/ 541

24 DIS 5B HFRS , PN [F R e . 24 DIS 51 VR HLCPIS |, UCC2154x IEH 81T . R &
s 28 | ATEEIT DIS 51 E 4 1 nF Ak ESR/ESL HA#i#41T558 . DIS HEKZHELH S INA 5 INB
L. KA VCCI fRFF/E UVLO AL LK | DIS 54 &AM B2 0. WRAMAH DIS 51, @iuCkit
5| BHEREZE GND |, DLASZE S £ i e 1 R

8.4.2 nJ4FEZEIX T IE] (DT) 5/

UCC21540/A Fi1 UCC21541 i 1/ setgidid LR 7 sCIBEBEIX B [A] (DT) :

8.4.2.1 DT 5| j{iE#EZ VCCl

SN EULE , REASE AR/ NMEXE A, XAOEEimE ES. WRAMEHZIE, T @30k H H s
% VCCI, DLl A H e e RE

8.4.2.2 ¥E DT 1 GND 5| il [F] 3% 55 4% 72 e fH 28

JHIEE DT 51 A GND 2 [ E — AN H 2 Rpt KX tor 4afe. T @IEELD DT I CE — 1 <1nF MF&EHR
BASRSH I G| B , A I S E AR T AE . AT DARRHE DA N A R E A& ) Rpt 14

tor *10xRpr (1)

Hr

* tor R CHIEBUERISEIXISIE] , BANGIFD.
* Rpr /2 DT 51 1F1 GND Z [Al ¥ B RS |, A7 TBR.

Ror A5 BB/ AT ke, T i EAEIXIF[A). B3 Rpr [EAUEIN , DT SR M ERHRFE/DN . 2
Rpr =100k Q i, DT SIIHFAR N T 10pA. X T KK Rpr 8 , TI E#BUS I RESEIL DT 51 IE Rpr A1—4
<1nF (PRI AS , AT SEHIL SE AR (MR P RE A5 19 38 2 18] S I B A ARO BE X IS TRT DL I

—NRNE S TR 2R3 QAR BOE I 51— M5 T RSB I TA) . O 25 R 1 OB DX IR (8] 5 B 30 23465 74 1 4
DRATF AR LT~ (0 BRSPS IR 8] o 2 2R INA AT INB A5 5B 5 AL X RRSEI TR T CL g R 0 A SR 1) Dl A
DRAFAIR L P AR R I 8] B 22 K T AR ¥ € BOBE DR ) o St SR A N RTS8 Ak T 3 P D8 A s 500 S B
BB R TR S A rh B ki %, I HUEIFANRE N I 32 47 I 7 1) C 4 A2 1¥O€ HOBE X 1|] . R
BRI UH 1 % P BX 25 58 DX I [R) 32 48 AR 26
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INB l l l o l o
T Lo T T T o
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_:_ | : | ! ! | |
| | | | | | | | | | | |
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| | | | | | | |
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A B o D E F

B 8-4. HFMBNGE SR TMASHZBZ RIXR

M A 1 INB 2 NCHLE | INA 22 E . INB SZEDE OUTB #AIK HE T FF6 C 4 B2 8 52 148 X B 8] 43 it 45
OUTA. fEC4fEiERZEXIAfG , OUTA BEMSAR Jy = s,

%M B 1 INB 28 A B, INA 28 MK . INA BLZESZED OUTA ¥ A L 3544 O 2 5 15 5 (1 BB X IS 18] 43 i
45 OUTB. 7 O EMIFEX A5 , OUTB BEfSAS Jym HiSF .

%M C 1 INB B AMKHSF , INA A HF. INB SZELE OUTB AR HL P oK 2 9n FE 158 5 IO AL X I 18] 2 ic 25
OUTA. TEXFMEN T |, MiAN{E S AEIX A K T C g g HIZE X I TE] . 24 INA 25 N5 5 BB IX I 1] J5 4%y w8
SEIF, EALELE OUTA ¥ & HLF .

%M D : INA 22 A HSE , INB K. INA SZRDE OUTA BN BT 58 B 49 F W E B BE X I 18] 43 Bid 25
OUTB. EXFIBEMT |, MIANE SIEX N K T O %E KFEX N . 24 INB 76415 5 58 X I [a] J5 48 M e e
SERF B ALER OUTB ¥4 & .

%M E : INA Z2 s T | 1fi INB Al OUTB 5 v HiF. N T it | OUTB # a7 Bl 4 EAK HF . — B[]
Ji , OUTB 28 A HE~F I8 O 4m A % 8 BB X IS A] 20 it 25 OUTA. OUTB .4 MWK HLSE . 78 O FE i & (I FE X I
8] f5 , OUTA BEMEAR NE T,

Ak F o INB 22 N B, 10 INA A OUTA {5 i P A Tl , OUTA #ior R f EAR . — BeA ]
J& , OUTA 28 MK BT 3% C 4m R 1 E AL X I 18] 43 i 45 OUTB. OUTA B4 NMKHF. 78 C4m ALk & [ FEIX It
] J5 , OUTB R A8 Ay .
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9 L ALt
#HE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

9.1 MAER

UCC2154x A bk Be B Dy Re Al 2 i 28 IK B Dh e 45 & (£ — k2. UCC2154x ( A1k 5.5V ¥ VCCI il 18V 1)
VDDA/VDDB ) B RiETEAKIIEE | XA Z A3 ae9 HAE MOSFET. IGBT 8¢ GaN &/ %& kil . =,
E AR B IR B %5 . UCC2154x HAEAAM. PRI IhEE ( UVLO. JEIX I AR ) A& ik i F
FeEfe |, B AR TT LA, S, IR TN FATIE /N a8 3540 560 7 5 b ik .

9.2 #LAI N F

K 9-1 FR LR 7R 7R UCC2154x IXEh MR LR EC E (N 25 8Lt | %25 Bk Al DLHIAE 2 0 I 00 F e ik
b, GInED B RIS S 2 peie e 20 1 LR = AR s LIRE B AT

vee Rsoor ) HV DC-Link

VvCC T T
| | Rorr —0
PWM-A —AA/ : :
| | Row |H c
Rin | | IN
! — J -
PAMS W —;—| }—r{: oW ] -
[ [ VSSA T Ras
| |
c Cin [ O
15 — _|Cvee o g | SW
2 I 5 F—=——=
2 2 .
: 2 | o | Functional
E] : 8 : Isolation VDD
e c Q ______ —
Analog | pisaple -
or g Rore
- e
Digital | |
§ <InF : : Ron ||_
‘ : : | Cvop R
GS
Ror | | VSSB o
| |
= — — ! ! %
VSS Copyright © 2024, Texas Instruments Incorporated
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9.2.1 il EX

% 9-1 B T RN IS 2% S50 UCC2154x BX 3K & M e 2 1) 650V MOSFET .
% 9-1. UCC2154x Bt ER

5 & ET:
TR A 650V , 150 m© Rps on H 12V Vgs
VCC 5.0 \%
VDD 12 \%
S IPNEREEH 3.3 \%
FRIRZ (fs) 100 kHz
BEIX 8] 200 ns
B % R 400 \Y

9.2.2 LRI FE

9.2.2.1 ¥t INA/INB ¥\ JE 5

FREVPCH P AN B I ) A AR BB 2% OS5 AT B R e ( BRIEIR ) fHui e 5. AL, AT RME /N
A RIN-C\ TED: 23R JE BRAEHE A8 R a1 PCB 2k 5] AHIFRE

IR RS 0Q £ 100Q JEFE MK Ry A1 10 pF H1 100 pF Z[Alff) Cine ZERWBIH , Ry =519 H Cn=
33 pF , M4 L A 100 MHz.

FEEFER L TUAFIN |, — 8 B R A ) C pu ek B8 5 A F A IR 2 W) HEAT AL AT
9.2.2.2 FEFEFEIX I (8] FLRH A5 0 LR 2%

FRER 1 FIEFET — 20k Q HFHAS R FEIX (8] % & A 200ns. £ DT 5] ML F-B T — <1nF & KIR
EPUEETERE .
9.2.2.3 iEFFSIMER G2 iR R s BE

BN, AR A I, 2R A Sl VDD B AN 2 AR AT . RS AR A I K B
EHUR , L E 2 s RS R AR R 2 AR K. Sl BUEIE IR T R 1 i SR . MR IXEh 4% i
B PR AR AR R S AR I B A S K R AR AE .

WFEANE B 2 AR, T @EBGEFE RS PRIEKR R B BAT R IE ) R B AR EE AR (1 SIC i Hrdk Ak
B, U AT REML IR /D Be ) R AT SR FE e 75 S 3 5] N AE . Al ELUEERS 5y 400 Vpe. H 28
D HL S SR NE 12K T B BRI P IS R IR B T8 20 ORE L . PRIE , AR R 1 600V B P — 1 MURA160T3G.

H2$ HBH 2% Reoot A T/ b BT AW Dgoot AR I IR IEFR #1] VDDA-VSSA HEIAHTHEIER |, tH
#& VSSA(SW) 5l A i K 7B & R o Rpoor MR UUELE 1Q M 20Q 208 , HARERT B H I e .
AN RS T —A 2.7 Q PRI HE PSR BR 1 B 28 W T IR . TERIRIITE LT |, T4 Dgoot HIVEAE HL LAY
HE

_ Vop —Vepr _12V-1.5V
Rioot 270

DBoot(pk)
(2)
Horp

* Vppr & 4A AT B2 ZAE B IR R R

MARER VDDx-VSSx [ HL R R HIZE FET fl UCC2154x HI4ant fir RAGEE LA |, 783 Lu 550 N 7] AEXT 284418 B,
TR AFRIR
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9.2.2.4 HR IR Zh 2S5 H B FH 2%

5’]‘%[11‘%1‘&%2)]%%%@%% RON/ROFF ﬁqﬂ: .

I ) 2 A Hh RS P 2 S S IR

I i) F R/ LT 2 dv/dits dli/dt Rk iR A S P R B 1R RS
TR DX BN SR, RWSEAR HE B AR FdR , DAL TT e
B FE L0 (EMI).

W 8.3.4 Tk , UCC2154x HA 4 & IFE P Vi MOSFET %4k 47 N Vi MOSFET (1) Fhisgity. He
WEAEH LA 4A. Rk, mIE R DR 2 SR Pl & {E Fi7 H iR

loa, = min| 4A, Voo = Veor
Rnmos |1 Ron + Ron + Rarer_int

3)
log = min(4A, Voo ]
Rnmos | Ron +Ron + Rarer_int
(4)
Horp
* Ron @ ZMiB-FE HLFH .
° RGFET_INT . IjJ%EFéI'pk%W%B*Hﬂ*&%BH ( ﬂ%%%%fﬂgﬁéﬁ?ﬁﬁ ) °
o o = AR - 4A. WO Z) S5 0B S L AR RR 35 AR Bk B[] 2% F BEL v B LR KA R e /M
FEAA
L Vop — Vaor ~ 12V -0.8V 03A
OA+ — - ~ e
Voo 12V
IOB+ = = = 25A
Rnvos |1 Ron +Ron + RGFET_Int 1.47Q||5Q+2.20Q+1.5Q ©)
DRI, e O TG A UG8 8 s AR 20591y 2.3 A A1 2.5A 288Ut | AT LA FH DA R 2 SR+ S0 E F i
IOAf =min A, VDD - VBDF _ VGDF
RoL +Rorr [|Ron + Rarer int
(7)
log_ = min| BA, Voo — Veor
Rot +Rorr I|Ron +Rarer_int
(8)
Horp
° ROFF : EZIS:WIJEP , 9[‘%59\§%EEEBH ROFF ?‘j 0;
* Vepr : 5 Ropr SIS 0] I AE 1R 0] R B . A9 T 1) — 458 v MSS1P4.
o oo EEBEHIR - 6A. WA DK 2SI (R E FRL IR B A A D 20 (] 2% F BELUH SR LR A P ) B /ML
FEA
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o = Voo — Veor — Vapr _12V-08V-085V

" RoL +Rorr IRon +Rarer i 0.55Q+0Q+1.5Q o)

Vop — Vape 12V - 0.85V

log.. = = ~5.4A
RoL +Rorr [I1Ron +Rerer It 0-55Q+0Q +1.5Q

(10)

BRIE e AR (e JE P 37873591 9 5.0A A1 5.4A.,

HERE , A AR I 132 PCB A 5 A B A I RE I o MR SX Sl 2 A s o ) 2 A v JRORT LAl i 0 R A B 9
I FBOL AT R BE, SRR BURKIR B i MR SRS 45 38 8 . 53— J5 T, DR AR I T
# (Cisg) IEH /N (IEF/NT A nF ) I, RS Ay e R R IR A AN, PR B TR B TR, iR
TR AR

WIEREANRER OUTx HE R 34 i 75 B0 R b 4 i KAUEE LT ((BFEBEE ) |, MR 00T vl gt 23R i sk A
R, BB 2 MRS |, BIAE FET MK T CE — AN E AR REER . AFEY B R obes , ta] UE
FAANERER A — ¥ % , MER OUTx HLE4AH 7 2 VDDx 1 VSSx HiLJE .

9.2.2.5 Hik 2 VAR H PH 335 B

AR X 2 s i H R B ER AL T AN S FRPIRAS I, U A S VR L 2% RGS Kl F R S YA R . b
B 283015 Bh T EMMR IR 5 28 GE A8 S0 I T shdr SR T 207, FRCKE EIR SEBU0 B dv/dt 511 S8R . %5
FHES I K/NEF AT 5.1 kQ 120 kQ Zja] , BARERFIhZ B4R Vth f1 CGD 5 CGS 2 Lt.

9.2.2.6 {HE MR IS AR TR FE

W 5 58 T 3 55 h I S e P 14% UCC2154x (Pap) HIZh A BRI A H e (o o MR R MU BELES ) o i
IFHRE. IR BRI RS TE Po th | AH RS AT 1 i

Pep R REEINRIAFE , TikE T UCC2154x M#vez A BRAE , 7T L 50 LA 7 A A A b e ko) FLadt AT il
o

F— A ERFSNFFE Popq , H A E IR AL — & FFORMZE T TAER I E S Th R BFE LA S IR Bh 2% 1 B 5 1)
¥&. Pgpq &TE4E VCCI. VDDA/NVDDB. JFXRHMZFMIAELRE T |, fEJL A E0ERS] OUTA A1 OUTB Wf7EG 4L
M. K 6-8 @ | MBI T TAFHIHEFES TAEME LRI X R FERGIF , Ve =5V H Vypp = 12V,
2 INA/INB Lk 100 kHz #iiZ A OV )4 %2 3.3V I, M5 A4 s BB FR lveer =~ 2.5 mA H. lyppa = Ivpps =~
1.5 mA. lﬂﬁ , ﬂ%@ﬂ%?’&iﬁﬁ‘ﬁ PGDQ .

Papa = Vveel *Iveer + VYvppa *Ibpa + Vvpps % lppg = 50mW (1)

AT RRIEDUE Popo , SLI BAT 4 E M T | WXEASAE BRI 5 0 rhoek Hedb AT 78 e AT .
BOF IR AL B A AE Pogw 7 BUEIL BL T AU 5

PGSW =2XVDD><QGXfSW (12)

He

© Qg TR G FIHIHR FL AT .

USRS 43 28 B U AT FF R AN G, ) VDD K5 T IE B PR IR G YR 1] 1 ZEE
B, AR R p

Pasw =2x12V x100nC x 100kHz = 240mW (13)
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Qg Fon Ty S PR 1L DLBHE R BT (11 14A B AN 480V Hi R EAT HF SC IS 1) S A Ay, 122 W s BB U0k 2% A
AT AR A o a2 ) UCC2154x i SR 5l 231 FE Popo 72 Pasw HI— 870 WER AL MK A0 a5 B EH
0Q , W Pgpo K5 T Pgsw , H HITA MK 25 S FEHAG /2 UCC2154x PAERK . P SRAFE AN S T 38 A 5K Iy
NG DS S AP = v (TR o2 K B o v R A N S R P 4 e Rl T 3 1 P S v S AT b e N e
AAJBA MIAE | W) i/ T Sor B B2 R PR AR [ 8 H B, AR, R L A R L RA B AT | B R R AR .
It , Pgpo FEXFMETE T 2ANA [

FHI 1 - Gtk ER T PEAS

Papo = 1 8SW Ron I1Rnmos N RoL
2 Ron IIRnmos +Ron +Rarer it Row +Rorr [IRon + Rarer_int

(14)

FEM VTR, BT TR R I HE FR /N T AAVBA | PRI ET DU FH AT A Rkl 5 UCC2154x Mt 3K %) 2%
FE -

240mW 50(1.47Q 0.550
Papo = x + ~ 60mW
2 501/1.47Q+2.20+1.5Q 0.55Q+0Q+1.5Q (15)
S0 2 - JERME R T h A BEAS -
TR_Sys TF_Sys
O ’ (16)

Hrp

* Vourtas(t) Atk IKzh# OUTA Fil OUTB 5| JAITE @ A oC Wik A2 IR i rUE |, & nT PRI E IR (7 Sy
N AA , TERWIIT N 6A ) X M A AT R B . R, VouTas(t) SRR ZRPER) , AT LUK M T
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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 ©)
@ ©)
PUCC21540DW Obsolete Preproduction SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125
PUCC21541DW Obsolete Preproduction SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125
UCC21540ADWK Obsolete  Production SOIC (DWK) | 14 - - Call Tl Call Tl -40 to 125 UCC21540A
UCC21540ADWKR Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540A
UCC21540ADWKR.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540A
UCC21540ADWKR.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R - Call TI Call Tl -40 to 125
UCC21540ADWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540A
UCC21540ADWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540A
UCC21540ADWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call TI Call Tl -40 to 125
UCC21540DW Obsolete  Production SOIC (DW) | 16 - - Call TI Call Tl -40 to 125 UCC21540
UCC21540DWK Obsolete  Production SOIC (DWK) | 14 - - Call Tl Call Tl -40 to 125 UCC21540
UCC21540DWKR Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540
UCC21540DWKR.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540
UCC21540DWKR.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R - Call TI Call Tl -40 to 125
UCC21540DWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540
UCC21540DWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21540
UCC21540DWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call TI Call Tl -40 to 125
UCC21541DW Obsolete  Production SOIC (DW) | 16 - - Call TI Call Tl -40 to 125 UCC21541
UCC21541DWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21541
UCC21541DWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21541
UCC21541DWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call TI Call Tl -40 to 125
UCC21542ADWKR Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21542A
UCC21542ADWKR.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21542A
UCC21542ADWKR.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R - Call TI Call Tl -40 to 125
UCC21542DWKR Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21542
UCC21542DWKR.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21542
UCC21542DWKR.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
UCC21542DWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21542
UCC21542DWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC21542
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) @ (©) Ball material Peak reflow (6)
4 (©)]
UCC21542DWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125

@ 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 UCC21540, UCC21540A :

o Automotive : UCC21540-Q1, UCC21540A-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/ucc21540-q1.html
http://focus.ti.com/docs/prod/folders/print/ucc21540a-q1.html
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www.ti.com 11-Aug-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o 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 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
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)
UCC21540ADWKR SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21540ADWKR SOIC DWK 14 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
UCC21540ADWR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
UCC21540DWKR SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21540DWKR SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21540DWR SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
UCC21541DWR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
UCC21542ADWKR SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21542DWKR SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21542DWR SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 11-Aug-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC21540ADWKR SOIC DWK 14 2000 350.0 350.0 43.0
UCC21540ADWKR SoIC DWK 14 2000 353.0 353.0 32.0

UCC21540ADWR SOIC DW 16 2000 353.0 353.0 32.0
UCC21540DWKR SOIC DWK 14 2000 353.0 353.0 32.0
UCC21540DWKR SOIC DWK 14 2000 350.0 350.0 43.0
UCC21540DWR SOIC DW 16 2000 353.0 353.0 32.0
UCC21541DWR SolIC DW 16 2000 353.0 353.0 32.0
UCC21542ADWKR SOIC DWK 14 2000 353.0 353.0 32.0
UCC21542DWKR SOIC DWK 14 2000 353.0 353.0 32.0
UCC21542DWR SoIC DW 16 2000 353.0 353.0 32.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

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

4224780/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
DWO0016B SOIC - 2.65 mm max height

SOIC

PIN 1 1D
AREA
— 1ex[127]
1]
—]
—]
10.5 —] oX
10.1
NOTE3 — ——
—]
—]
8]
) ’ ° 16x 051 — L
0.31
7.6
74 T [ [0.250 [c[A® [BO | —=| 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4221009/B 07/2016

NOTES:

1. 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 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

[0 8

i3 TExas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT

s

DWO0016B SOIC - 2.65 mm max height
soIC
SYMM SYMM
16X (2) ¢ SEE 16X (1.65) ¢ SEEAILS
ﬂ ‘ DETAILS u ‘
IZ‘:l w 16 [‘:l ! [é 16
=l 21 @B el @ 3
‘ ‘ : SYMM ‘ ‘ O SYMM
fffff t—— 4 —¢ ———t—-— 4 —(
+— &= | - T | %
14x (120 - | — 14X (1.27) — |
Js:b i o 8 i
R0.05 TYP ‘ R0.05 TYP

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK

METAL \ OPENING
- =)

| |
J

NON SOLDER MASK
DEFINED

r~—0.07 MAX
ALL AROUND

SOLDER MASK DETAILS

SOLDER MASK METAL
OPENING‘\ /

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

e =

]

r— 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

4221009/B 07/2016

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.

i3 TExas
INSTRUMENTS
www.ti.com



EXAMPLE STENCIL DESIGN
DWO0016B SOIC - 2.65 mm max height

SOIC

orral % % 16X (0.6) 1 %ﬂ
-

sy = N SR ==

—E=

==
=

16X (2) ¢ 16X (1.65) ﬂ ¢

j1 | |1 \
|

| |

| |

| |

H

|

|

|

|

|

1 ==
|

-
14X (1.27) = 14X (1.27) — %
8 9 8 9
RO.05 TYP ‘ R0.05 TYP
‘ (9.3) | Li (9.75)
IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:4X

4221009/B 07/2016

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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PACKAGE OUTLINE
DWKO0014A SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

10.63
0.97 TYP

PIN1I
AREA
\ - 11xfiz7]

W

1 LI ///%‘///////// /jl B —— 16
W22, 22222
2222222220 ﬂ
222222222278 el ——
Covsrosrssias s iesso/d
10.5 2X
10.1 8.89
NOTE 3 —
I — ===
° 0 51J‘ I
a 76 14X 031 L
8] 74 (9 [0.250 [C[AG [BO | —=i 2.65 MAX
NOTE 4
—
7
7/

-1

EN

/ i/\ > \L\l 033 rvp

/<— SEE DETAIL A

GAGE PLANE

]
0°- 8 Tﬁ t 8:?

0.40 DETAIL A
(1.4) = TYPICAL

4224374/A 06/2018

NOTES:

1. 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 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

a s

W T s
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EXAMPLE BOARD LAYOUT

DWKOO014A

SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X(2) ﬁ SEMM 14X (1.65) STLMM SEE
SIIEEEAILS ‘ DETAILS
11 | é» j 1
- | 1 16 o | 16
14X (0.6) r i i 14X (0.6) (- (-
I (I 3 3
j— ) ) - SYMM jm—— ) ) ] SYMM
j— = L 94
}— t== (- }— g
11X (1.27) - 1 11X (1.27) 1 1
F S‘ 9 }:'j 9

R0.05 TYP R0.05 TYP

DU —4

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK
OPENING

-y
[
J L 0.07 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

L—i (9.75) 4—J

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

SOLDER MASK METAL
OPENINGX [

M~ )

)

JL 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

4224374/A 06/2018

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
DWKO0014A SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (2) T—'] ¢ 14X (1.65) ﬂ ¢

E‘j C1 716 IZ‘:\ E‘j 16
14X (0.6) J — — 14X (0.6) 1 —3
(- (- (| (|
) __ SYMM 3 S
| —=¢ - - - | — - - - ¢
3 t &=
== () T ==3 -
11X (1.27) i T T 11X (1.27) [ -
8] ! T o9 o
[ | \ [ [
R0.05 TYP R0.05 TYP /I:

Li (93 4—‘ Li (9.75) 4—‘

IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:4X

4224374/A 06/2018

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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