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‘ Jitka s REEHIATAL R, Vin = Viow, tu= | ¢
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J7iE b E R (100% A== ) AT B
(KRB ), Vini=1.2 % Viotm » tini = 18 ; <5
Vpd(m) = 1.875 x Viorm , tm = 18
Cio By MAEHH @) Vio = 0.4 x sin (27 ft) , f= 1MHz #11.2 pF
Vio = 500V , Ta = 25°C >1012
Rio RS L BE |, SN B H ) Vio =500V , 100°C < T, < 125°C >10M Q
Vio =500V , Tg = 150°C >10°
15 Y E 2
atcE S 40/125/21
UL 1577

V1esT = Viso = 5000VRys , t = 60s ( e
Viso A 7K % UCC2155x {9 B IR i) ; Vrest = 1.2 X Vigo = 6000VRys , t=1s 5000 Ve
( 100% %= JiR )
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LRIRA S PR AR TS OLT |, B ER BRAR b € ER ER R A [A] RS A AN S o 7 BRI B AR b4 A sl B R i 8
IXPIIHOAR T H B P i K

(2)  AERSEIM P HATINR , A R R A [ A TR TR .
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Copyright © 2024 Texas Instruments Incorporated R R 15 7

Product Folder Links: UCC21551-Q1
English Data Sheet: SLUSET9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc21551-q1?qgpn=ucc21551-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSPU2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPU2H&partnum=UCC21551-Q1
https://www.ti.com.cn/product/cn/ucc21551-q1?qgpn=ucc21551-q1
https://www.ti.com/lit/pdf/SLUSET9

13 TEXAS

UCC21551-Q1 INSTRUMENTS
ZHCSPU2H - DECEMBER 2022 - REVISED OCTOBER 2024 www.ti.com.cn
X WRRKAF A BME RAE BRE| H
Ry JA T 69.8°C/W , VDDA/B =15V , TJ R
| At R ~150°C, Ta = 20%C e ” A
pres = ;N { L B m
S S o Ry 1a=69.8°CW , Vppag =25V, Ty |5 g 2
= 150°C , Ta = 25°C
N 50
Ry ja=69.8°C/W , T, = 150°C , Tp = im%& 870
Ps 24 S S n FAT mw
IRZ) 2%
870
B
Bt 1790
Ts B e 7 i () 150| °C
DWK &3
Rs JA=74-1°C/WvVDDA/B=15V1TJ -
| At R = 150°C , Ta = 25°C A e i
7S PR HLY . IRZ m
S " " Ry ja=T74.1°CW , Vppag =25V, Ty |5 g 2
=150°C , Tp = 25°C
LN 50
Ro ya=T74.1°C/W , T, = 150°C , Tp = f\m%g 800
Ps LA IR oseey n CAT — mw
X5 2%
800
B
At 1650
Ts e AL 150| °C
DFJ 33
R() JA T 79.9°C/W y VDDA/B =15V , TJ -
| Ay PR ~150°C  Ta = 25%C A > A
22 et L L e m
S " * Ry a=79.9CIW , Vopag =25V, Ty | g 20
= 150°C , Ta = 25°C
LD 50
Ry 4o =79.9°C/W , T, = 150°C , Tp = iﬁiﬂ%& 795
Ps EELi ol P PAT I — mw
25°C Bz
’ 755
B
it 1560
Ts | RmsammEd 1%0] ¢

(1)

RE R Tg 5a TR E MR RER Ty REAR. |Is N Ps 285 M RR 2 a2 &Y%, 2 1s M1 Pg MR AMRE. X
SERRAE PEIASEIRT Ta MARETIAR L. “BRREMS B RPIISE TSI Roga T A1 2 RAE 51 42 U3 T I 2R e 82 Py o Kk
Lo ATDMEA XA R EEANSHME Ty =Ta+ Rqax P, Horb PSR RERI T Tymax) = Ts = Ta + Rgua X Ps , Hrp
TJ(max) Yo AR SN Ps = |s xV, Hrvi y‘j%)\ﬁﬁ]\%‘/ﬁ%ﬂio
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5.8 A4

BRAEFBE U , B Vyee = 3.3V 5 5.0V, ) VCCI %] GND ] 0.1uF % , Vyppx = 12V ( X 5V A1 8V UVLO ) . 15V
( %F 12V UVLO ) Bk 20V ( 4T 17V UVLO ) , M VDDA £ VDDB %] VSSA 11 VSSB [/ 1uF + 100nF H1.% , DT 5| {5
%%  EN=VCC 5, DIS=GND , T; = -40°C % +150°C , C_ = 0pF ("

¥ \ WP | BME RmE BAE| s
B YR
Ving = 0V. EN =VCC ; VCC=3.3V 1.4 2
Ving = 0V. EN =VCC ; VCC=5V 1.4 2
Ving = VCC. EN =VCC ; VCC=3.3V 4.2 4.8
lvee VCC B ASH 7 Vinx = VCC. EN =VCC ; VCC=5V 4.2 4.8 mA
Ving PWM £ OV i85 % VCC |, foy = 07 32
500kHz , EN = VCC ; VCC=3.3V
Ving PWM £ OV i 8% VCC |, foy = 07 32
500kHz , EN = VCC ; VCC=5V
Vinx = 0V. EN=VCC ; 1.2 2
Vi = OV, EN = VCC ; VDD=25V 1.4 2.3
Ving = VCC. EN = VCC ; 1.4 2.2
IVDDx VDDx B s L Vinx = VCC. EN = VCC ; VDD=25V 15 25 mA
Ving PWM 7E 0V 385 VCC | faw = . s
500kHz , EN=VCC ;
Ving PWM 7E OV 3£ 8% VCC | fow = . s
500kHz , EN = VCC ; VDD=25V
VCC iR R R B BME
Vvee_ oN VCC UVLO 7B 255 27 2.85
Vvce_oFfF VCC UVLO FF&RIE 2.35 2.5 2.65 \%
Vvee_Hys VCC UVLO RMEIR# 0.2
tvee+ 1o out VCC UVLO ‘Tl 3EiR 18 42 80
tvee - o out VCC UVLO XHIiEiR 0.5 1.2 7 s
tveerie VCC UVLO iU ik i % 0.4 0.9 3.1
VDD YR HL B R R BRI EATAE IR
Vvbb_oN VDDx UVLO -7+ I{E 5.7 6.0 6.3
Vvpp_oFF VDDx UVLO &1 5V UVLO #£35 5.4 57 6.0 Vv
Vvpp_Hys VDDx UVLO B iR # 0.30
Vvbp_on VDDx UVLO L 7Hi{H 7.7 8.5 8.9
Vvbb_oFF VDDx UVLO FR#I{E 8V UVLO i1 7.2 7.9 8.4 \%
Vvbp_Hys VDDx UVLO [ B 0.6
Vvbb_oN VDDx UVLO 711 1.7 12.5 13.3
Vvbb_oFF VDDx UVLO F % {f 12V UVLO T ( 4@k ) 10.7 1.5 12.3 \%
Vvbp_Hys VDDx UVLO [ ff iR 10
Vyvpb_oN VDDx UVLO 7t 16.4 17.6 18.8 \
Vvbb_oFF VDDx UVLO B¢ 17V UVLO Wi ( 4@k ) 15.4 16.6 17.8 \%
VyDD_HYS VDDx UVLO BIfiiR 1.0 v
tvpp+ to OUT VDDx UVLO Sl #EiR 10
tvop - to OUT VDDx UVLO X HIZEiR 0.1 0.5 2 us
tvooFiL VDDx UVLO Hu4R W ik i gk 2 0.1 0.17
INA. INB. ANDEN/
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5.8 HAHFE (42)

BAES AV, B0 Vyee = 3.3V 5 5.0V, A VCCI 2] GND ] 0.1uF B4 , Vyppx = 12V ( %FT 5V #1 8V UVLO ) .

15V

( X+ 12V UVLO ) B 20V ( %1F 17V UVLO ) , M VDDA #Fl VDDB %] VSSA Fl VSSB ] 1uF + 100nF %% , DT 5] jilE
% ,EN=VCC B, DIS=GND , T, = - 40°C & +150°C , C_ = OpF (")

23 WA B/ME  MAE  BRE L:-YiA

Vit NI S TS 223
Vine L AT 08 1 v
. VEnLL
Vi v NI 1
. VEN_HYS
Rined INX 1 43z Hu b INx = 3.3V 50 90 185 ko
Renu EN 31 F bR EN=3.3V 50 90 185 ko
b eI
lo+ VAL HH hr LA Cyvppx = 10uF , C| = 0.22yF , f = 1kHz 4 A
lo- DA i A VEE PR Cvppx = 10uF , C_ = 0.22uF , f = 1kHz A
RoL N ALBE loutx = 0.05A 0.55
AR TH
VouTpd OUTx ki th A Ui~ L lout = 200mA , VDDx &% HAIE . 1.6 2 \
Voutro OUTx L fif i 4 I8 F hir lout = 200mA , Cypp=100nF FLAEH . 1.6 2 v
FEX B R B B4R TR

2H DT Yife DT 5l [T %t DT 51+ % VCC FH INA. INB i€ 4 E S

3 Ror<0.15k Q HYBELX i i e Rpr=0~0.15kQ2 6 0.2 6 ns
DTs EFXT 1.7KQ<Rpr<100kQ Ror = 10k 8 % "2

DT (ns) = 8.6xRp1(kQ) + 13 KIBEIX I [H 4 | Rpr = 20k Q 167 185 203 ns

& Rot = 50k © 399 443 487

(1) RS b ) BT 180 58 SONHENAZ ST R BBV IE AT | MG 5 37 8 O PR R B RRAL (R

HEUH )

5.9 FF okt

BRAES AU, I Vyeo = 3.3V 5 5.0V, M VCCI %] GND 17 0.1uF H1% , Vyppy = 12V ( %17 5V #1 8V UVLO ) E 15V
( 4T 12V UVLO ) 8k 20V ( %}F 17V UVLO ) , I VDDA I VDDB %] VSSA Fil VSSB f{J 1uF + 100nF Hi% , DT 5| &
%% ,EN=VCC 5 DIS=GND , T, = - 40°C %# +150°C , C| = OpF

¥ PR B/ME  HAME  BKE| B
) C_=1.8nF , VDDx=12V , 20% % 80% 8
trise i H b TSt A ns
C_=1.8nF , VDDx=25V , 20% % 80% 8
) C.=1.8nF , VDDx=12V , 10% % 90% 8
teaLL i R BRI — ns
C_=1.8nF , VDDx=25V , 10% % 90% 8
N . B NJFKSE B = 100ns , 500kHz |, 7EHIA
HEIR - A HLT ]2 i '
o | HRARAEIE - (S TSR T VIH 2511 10% I EA 26 33 4] ns
. - , Bk eR 5 = 100ns , 500kHz , 7E3A
LR - 5 HF > 0 ’
o | HRARAEIR - R PEIRALE VIL 43t 90% b7 i 2 33 45| ns
tpp_en_HL [EN MAIRZEIR - 15 P RIK P tenois_FiL = 20ns ( JiZU{H ) , VDD = 27 48 80 ns
‘ - VDD_ON +0.2V UL
tPDiENiLH EN mi 52 4E TR - % L 31 sy L Ok 5% = 100ns , 500kHz 27 48 80 ns
towmin | A% E 5 H 0 5NN i BE VDD=VDD_ON+0.2V J% ¥ i 4 12 30 ns
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5.9 Pk (4%)

BAES A B, B0 Vyeg = 3.3V 5, 5.0V, M VCCI 2] GND ] 0.1uF HL% , Vyppx = 12V ( %FF 5V 1 8V UVLO ) B{ 15V
( X+ 12V UVLO ) B 20V ( %1F 17V UVLO ) , M VDDA #Fl VDDB %] VSSA Fl VSSB ] 1uF + 100nF %% , DT 5] jilE
% ,EN=VCC B, DIS=GND, T, = - 40°C & +150°C , C, = OpF

E 20 WA B/ME  HAME  BOKfE| B
i A5 = 100ns , 500kHz , T, = -40°C
% -10°C 0 6.5 ns
o [teoLHa — teouwsl » IteoHLA — teDHLEI
tow | AR R ITR oA
f Bk TEEE = 100ns , 500kHz , Ty =
-10°C & +150°C 0 5 ns
[troLHa ~ tepLHBls ItpoHLA ~ tPDHLBI
Ak 5E = 100ns , 500kHz
tpwo Jik 98 R m ](J_ B 0 5/ ns
[troLHA ~ tPpHLAl » ItPDLHB ~ tPDHLBI
[CMy| 7o PP AR R S P 125 Vins
- T VCM = 1500V
[CM] P IR B B 125 Vins
5.10 44kt th 42
_. 60 1800
< — IVDDA/B for VDD=15V
E N\ —— Iyppass for VDD=25V 1600 \\
3 50 < - "
1S 2 1400
3 \ £ AN
G a0 q g 1200 \
8 & 1000 \\
c (o]
o 30 c
= = 800
2 20 \ > 600
€ \ ® 400
=l \ L ]
= \ 200 S
5 \\ X N
0O 20 40 60 8 100 120 140 160 0 20 40 60 8 100 120 140 160

Ambient Te t °C
Ambient Te mperature (°C) mbient Temperature (°C)

/R 5-1. #48 VDE 4 DWK B3R mumyreaty | ™ o2 4% VDE FRAk DK S S AKIRRI =0

2 ( BB FER ST MBS R R ) PR 22
= 2000
< —— IVDDA/B for VDD=15V
= \ — IVDDA/B for VDD=25V 1800 N
z % | < 1600 AN
C ; J
g \ £ 1400 N
S 40 \ - C
& \ 3 1200 <
5 30 N ‘> 1000
S \\ E 800 \\\
£ 2 2 600 J
5 \ \ § 400 N
5" \\ 200 NI
3 AN
? 0 N 0

0 20 40 60 80 100 120 140 160

0O 20 40 60 80 100 120 140 160 Ambient Temperature (°C)

Ambient Te mperature (°C)

B 5-3. 1 VDE FivE DW H35Rbl i shtsy | 9 4. SR VDE Ik DW SRS REXIRBODE 078
( F/MEE RN AT L ) P
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__ 60 1600
< — lyppass for VDD=15V
£ —— lyppas for VDD=25V 1400 \\
© 50 —
g \ 2 1200 \\
< \ =
O 40 3 \
5 N £ 1000 AN
o o
§ 30 \\ 2 800 \\
3 ™S £ 600 \
2 20 ~ > N\
= b= 400 N
I @©
£ \ L 3 \
> 10 ~— \ 200 N
3 . \\ 0 AN
0 20 40 60 80 100 120 140 160 0 20 40 Amb?gm Terggeran}rzo(m)mo 140160
Ambient Te mperature (°C) Q 5.6 *Eﬁ VDE 1‘,—‘{@ DFJ ﬁﬁ*é*ﬁ%ﬁﬁﬂ%ﬂﬁj%ﬂ‘]
] 5-5. 44 VDE 5/ DFJ 5% B s i 2 Mt b frmeitaie =
£ ( WMEE RN BT AN EE R ER ) - ”
1E+12 -
1E+I1 -
1.E+10 -
E 87.5%
] Yrs 0 S N
1.E+09 < :
] 25 Yrs M
__1E+08 |
g ] ine (<1 Fail Rate)
“ g TDDB Line (= m Fail Rate
= 1.E+07 + PP
i ]
9 ]
E 1.E+06 E VDE Safety Margin Zone
= 16405 |
1 _ Operating Zone
1LE+04 - g
] 4
LE+03 +
1.E+02 4 | S
1E+01
200 1200 2200 3200 4200 5200 6200
Applied Voltage (Vgps)
Working Isolation Voltage = 1500 Ve Projected Insulation Lifetime = 29 Years T,
upto 150 °C Applied Voltage Frequency = 60 Hz
& 5-7. TR T KR B B A A3 5 A T

12 XXk
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5.11 BRI
VDDA = VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

17.5 50

e 45
15
/ 40
12.5
35
— L1 ] —
E 10 l < 30 .
= d // = —
5 % £ 25
E 75 g "
3 |1 // 8 20
T A~
5 > — 15
re // 10
25 — VDD=15V ] — VDD=15V
—— \VDD=25V 5 — VDD=25V
0 L L L L L Il Il
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 200 200 300 400 500 600 700 800 900 1000

Frequency (kHz)

5-8. SHEIE HIEHFE (vppas) SR LMEIRA (T, VDD

Frequency (kHz)
B 5-9. & IE FIRIHAE (lvppas) SHHEZFHKR (1nF AR,

Frequency (kHz)
B 5-10. EHEE IR (lvppas) SR ZIAVHKR (10nF R,

=15V 5 25V ) © loowe) SHEZ
" 14
—— 500kHz
iy 42| — 1000kHz
2 —— 2000kHz
—— 3000kHz
21 "
g z Lt
g 18 z,
£ 15 £
g 12 L g .
o / 5
g 4 —— |
6 / EEEEEEEEE
— VDD=15V 2
° —— VDD=25V
° 0
10 20 30 40 50 60 70 80 90 100 40 20 0 20 40 60 80 100 120 140 160

Temperature (°C)

E 5-11. il (lvppas) RIEHEBSHEEZ BEKXAR (LA, FH

Temperature (°C)

Bl 5-12. G381 (lvppas) FAHEIFHERSEEZFKXER (LRAEK ,
fREFHA , TFFE)

VDD =15V = 25V ) MIFFRHER )
2 1.6
1.6
15
T 12 —— T T L
= = L f—
c c 14
g o
5 0.8 5
1.3
0.4
— VDD=15V — VCC=3.3V
— VDD=25V — VCC=5V
0 L L L L L 12 L L
40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160

Temperature (°C)

Bl 5-13. lyce) HERRRRLGREZHKKE (TRAR , KBTH
A, TBFFR)
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

30 6
/ —— Output Pull-Up
275 S5
/ Output Pull-Down |
25 / 5 —
225 / = 45 —
. // E |
= 4
- 20 o
2 // © 35
o 175 e
£ g @
2]
15 L ® 25
12.5 x
/ 2
10 ~ 15
75 — trise
: ’/ — tran 1
5 : 0.5
1 2 3 4 5 6 7 8 9 10 40 -20 0O 20 40 60 80 100 120 140 160
Load (nF) Temperature (°C)
& 5-14. EFH0 T RER E S SGRIFIRISCR (VDD = 15V) & 5-15. R SREZ FRXR
40 36
36
@ @ 34
£ = —
> > e
< 32 2 I
a [a]
c c 32
g s |
5 2 5 T
Q Q.
o 19
a a
24 0
— Rising Edge (tPDLH) —— Rising Edge (tppLH)
—— Falling Edge (tPDHL) —— Falling Edge (tppHL)
20 e e e s s e 28 : :
40 -20 0O 20 40 60 80 100 120 140 160 32 34 36 38 4 42 44 46 48 5
Temperature (°C) VCCI (V)
& 5-16. 38R SEEHBIRA & 5-17. fE1B3EE 5 VCCI 2 i %5
3 2
—~ 15
2 E
2 > 1
c I =
1 = —
g 1 g 05
L2 =
2 &
S o g o —_—
= [a]
o c
s ] & 05
o ~ ®
@ g -1
g g
-2 T 45 — Rising Edge
— Falling Edge
3 -2 : : :
40 -20 O 20 40 60 80 100 120 140 160 15 16 17 18 19 20 21 22 23 24 25
Temperature (°C) VDD (V)
B 5-18. Bk REARRE SIREZTHRR Bl 5-19. H£3EERILE (tom) 55 VDD Z HIKIXR
14 FE LRI b Copyright © 2024 Texas Instruments Incorporated
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

2 8
— VVDD_ON
—~ 15 —— VVDD_OFF
3
> 1 E— = 7
T 05 g
I o o6
[} <
[a] [=
S -05 S
b >
®©
g - > 5
Q.
o
o 45 —— Rising Edge
—— Falling Edge
2 ‘ 4
40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C) Te mperature (°C)
A 5-20. 42 HBIEIRILEL (tpy) SIREZ AR R & 5-21. VDD 5V UVLO Bl 5EE R MXR
0.8 10
— VVDD_ON
—— VVDD_OFF
0.7 9
g —
E 0.6 %
‘i 0.5 o
T [=
(@] o 7
5' 0.4 Sl
5 5
0.3 6
0.2 5
-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)
& 5-22. VDD 5V UVLO iR#F 5RE AKX R & 5-23. VDD 8V UVLO R{E5REZ AR ER
1 15
0.9 14
S‘ —
< 038 z
o 3 13
3 07 8
I (=
(@] o 12
< 0.6 2
3 3
0.5 1
— Vvbp_oN
— VvpD_OFF
0.4 10 I I
-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)
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

2 19
— VvbpD_ON
18.5 — VDD_OFF
18
__ 15 —
s s
® E 17.5
[72]
g é 17
g 5
g g 16.5
=~ 2 16
2 05
15.5
15
-40 -20 0 20 40 60 80 100 120 140 160
040 20 0 20 40 60 80 100 120 140 160 Temperature (°C)
Temperature (°C) A 5-27. VDD 17-V UVLO R{ESEEZ HKIXR
[l 5-26. VDD 12V UVLO iB# 5B %R
2 0.9
—~ 15 089
>
L —
g 2 0.88
17 1 7] ~———
9 2 0.87 —
> T
2 05
0.86
— VCC=3.3V
0 — VCC=5V
40 20 0 20 40 60 80 100 120 140 160 0.85 \ \
Temperature (°C) 40 20 0 20 40 60 80 100 120 140
/& 5-28. VDD 17-V UVLO R 5 F 2 RIKI< K Temperature (°C)
Kl 5-29. IN/EN iB# 5B F 2 KRR
1 1.9
1.89
0.99 1.88
1.87
S s
= 0.98 — = 1.86 —
2 —e—_ | 2 185
2 — 3 ——
£ 0097 £ 184
= =
1.83
0.96 1.82
— VCC=3.3V — VCC=3.3V
— VCC=5V 1.81 — VCC=5V
0.95 : : 1.8 : :
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
B 5-30. IN/EN fEBE T 5-31. IN/EN B
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511 SLEReE (42)

VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

900 10
850 — RDT = 20kOhm

800 — RDT = 100kOhm
750 8
700
650
600
550 —— Ropr = 20kOhm

500 —— Rpr = 100kOhm
450
400

350 \;

300 2 —
250

200 N
150 0 [~

40 -20 O 20 40 60 EiO 100 120 140 160 40 -20 0 20 40 60 80 100 120 140150
Temperature (°C) Temperature (°C)

Kl 5-32. SEXIR T SRALZ IR (Ror =20k @ M100kQ ) | g 5.33. FEXA 3 ILAL SWBE2 MKIX A (Ror = 20k 7 100k R )

Dead Time (ns)

DT Matching (ns
/
A
/
/

[

20
— 2.2nF Load
— 10nF Load
15 - b
= ||/
2 10
2
=
2 5
<
>
0
-5
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
TIME
B 5-34. SRV B
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6 SHMERFR
6.1 (ERRIEIR MK R EE

6-1 o~ T Al JUEIE A F1 B AL IR LB IR i S 58 R B R (tpwp) FIZEIRILED (tpyv). ZEMIELERULHED |, B
N , R H¥ DT 51 % E25 VCC SREE H AL X I [H]

tPOHLA L ]

|
t
|
|

tpwos = | tpoLHe — teoHLs |

& 6-1. EBMA , Z22HSCX K

I
I
I
I
l
INA/B |
I I
| |
teOlHA et -
} tom }
OUTA ; ‘ }
I I I

o

teoLHe ‘ :

I I

ouTB } }

I I

™
6.2 _LFZ TR

lt—————»  tppHLB

6-2 ToR IR BT (trisg) AT FETTE] (tparc) AOBRAE. A S0 RSB b T I 1) A0 B 18] 1) B 245

S
S0

ST 7.3.4,

|
|
|
|
|
|
1 trise
|
|
|
|

80%

90%

Teaw

B 6-2. LFH EAT T [ T AR

6.3 A\ FI{E Be i B2 E ]
6-3 TN TAHREThRE AW R A 18] . ZAENR EN 5] JHE R R HE B s d 286, ZESEiL EN 5] 4L /80E 100pF

£ 1nF [fik ESR/ESL HIEA TS . AREZER | 18

INx

ST 7.4,

EN High
Response Time

& 6-3. fERE S| BT 7

18
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6.4 T RAEFEX I ]

{58 DT 51T B8 B I 3& 24 (0 H P (Rpy) H40%E 82 GND 1] ¥ B 5E XN 18] (6] [ . A S B8 X I 1) 1) 8 22 $E 443
B, BZHI7.4.2,

A

D S TN Z

v

|
|
|
|
|
|
|
! 10%
|
|
|
|
|
|
|

1
|
|
|
|
|

OUTA |
|
1
|
|
|
f

|
|
|
| |
| |
| |
| |
| |
1 L »
| ! : ]
t )) .
ouTe POHL | i 1 | A:XQO% troLH i
] ! ﬁé 10% | | | >
| 1 | | i | | g
! ! DeadTime | | oo Dead Time ' |
| | (Setby Rot) | [ »/  (Determined by Input signals if |
: : : : : longer than DT set by Ror) :
| | | : | !
& 6-4. FEIX BRI FF R S5
6.5 L H UVLO Z|# i FEiR

TE IR A % RS 2 i RS U AE R 2 /T, UVLO BRI B4 L 2 A 4E4E L IEIR . %FF VCCI UVLO |, IhiE
IB5E XN tyeorr o out ( BH A 42us ) , %FF VDD UVLO , IEEIRE XN typp+ to out ( AN 10us ) » EXTE
UKzh 2 VCCI Al VDD 4B HEHE &% )5 |, fE/83) PWM 155 2 i % & M E. K 6-5 AlE 6-6 BT
VCCI 1 VDD (e UVLO SEiR 7K .

s INA 8¢ INB 7 VCCI 5 VDD #id H % 5 1 T8 R AE 2 5 b FiE s R4, WAE VCCI 8¢ VDD #id H UVLO
FFABESE tyccr+ to ouT B tvpoxe to out Z AT, FTHAN ST . (H2& , 24 VCCI 5 VDD Y21 R T H 5 H 1
KW BMERT |, 7E4 i SREFMR P 28T, 2EIR/NT 2us , BAREGR T S| B i R4 2. X AKX RRIE IR B
TEHI LR 23 EREAZE VCCI 5 VDD Wi s # iR %2 451817 .

A A

veel, [ \ VCCI,
INX Vveer on Vvcel oFf I

\_

VDD VDD
X J tvects to ouUT ) / v tvop+ 10 0UT VVDD,OFFX

VVDD77

\ 4
\ 4

A\ 4
A\ 4

OUTx OUTx
/& 6-5. VCCI _EH UVLO #EiR & 6-6. VDDA/B L-H UVLO #ER
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g g L_____
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, , ouTB
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: : VSSB
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7 VE4NULH
7.1 MR

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
Junst , BOYR B # it g G Sl 2 3.3V IRES , R L2 2.

UCC21551x-Q1 & — Z R il XS MK BX sh 28, 7T DABC B S IR A B YR AT LR Sh# b, AT PAIRSh L4 SiC
MOSFET 7£ N I 2 R B SR . iZ88F LA IR 2451 | RES -S54 fi R [ U548 T RE 0% ORI T IR 3l At
PERAS ML RE - PSS W g FESEIX I ) (DT) #8M. fEP S FHLr EN 510 LA A S \ A H L 16 R 8 e
(UVLO). fi N ffFF g | s A % ANEHT | UCC21551x-Q1 408 Hoti i AR F7 R BT . BRBh 285 A\
uti5 CMOS A TTL Hf %% , WERE T AR s s i 85 55 . R4 0mE Y L& B % N 51 ( INA A1 INB )
H) ) BRI fo ¥ e A ST M AN R

7.2 ThEETTHEE

| |
I I
I I
I I
INA |:1 | |
— I I
I I
I I
m DEMOD Deglitch
: | UVLO Filter
I

- |
Q |
[
[ S [
| ¢ - - — —————— - — —— ]
Deadtime oo
| c | H 1
> Control 5 Functional Isolation
-] '\ o
I ® |
I3 | P
o ’ 11] voos
| |
2 L
: : Driver
|

DEMOD Doal
glitch
UVLO >_ Filter 10| ouTB
9 | VSSB

Y
]
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7.3 FetEii A

7.3.1 VDD, VCCI FIX /&% (UVLO)

UCC21551x-Q1 TE M VDD 1 VSS 5| JiHl 2 8] i e 5 e i BB A Py 358 R R B E (UVLO) R ThAE. 24 VDD
i B P S AE S5 31 JE 18T Vvpp_on BEE ZNE KT Vypp ore I, TTWHIASHEN ( INA F1INB ) BRI
VDD UVLO ThAEE AR 245 52 5200 il i H PR AR H T

UK g O L ZRAE TR B B UVLO IRESHS , SR ds it B ) X sl s b e s b T A Y5 7 i B DR 4
RHCE (A0 7-1 fis ) o fEXFIEBLT , 13 PMOS % Ryiz BEIT , ifi N NMOS #iiilEid Royame 3% 55K
EEH . TEZEE T, fh o Zoha A 2 T3 NMOS 2841 BHE L | 430 Sl Bh s s |, 1508 i
W2 1.5V,

* VDD
=]

Output

Control ouT

Retamp ‘

RcLawvp is activated
during UVLO VSS

|

B 7-1. FE TR R RR
VDD UVLO fr4i& HA IR IEE (Vvop Hys)e AHIEAEESIMR A | BBk #sh. M Tk, & e
T DA 52 B P TS /NI T B, SRR RS LA A TR I AN AR L IR FE SR AR I NI L SR 2 R

UCC21551x-Q1 [{Ai AL HA PR BB E (UVLO) G4 TR . FRakLkE VCCI 1E B i Voo on » 75 M
w AN RIEANTARBE. 22 RN T Vyee_orr IS, 5 5510444 . i H , SHT VDD i UVLO
AL, S EAFAEIRA (Vvco) wys) MR E 24T
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R JE VDD , UCC21551x-Q1 WA MA vl Ak Z i 4axt LR N 30V ; dnif & VCCI , & Z 4% LR 2 5.5V,
% 7-1. UCC21551x-Q1 VCCI UVLO IhfeiBiE

,
*f INA L INB OUTA e OouTB
ZFJ EIR] VCCI-GND < Vyeer on H L L L
BB I VCCI-GND < Vycey on L H L L
ZF B R] VCCI-GND < Vyeer on H H L L
#3011 VCCI-GND < Vycey on L L L L
#MA3IIE VCCI-GND < Vycer oFf H L L L
#1F533)E VCCI-GND < Ve ofF L H L L
#IFABE VCCI-GND < Ve oFF H H L L
#1F 53 VCCI-GND < Vyce) off L L L L

# 7-2. UCC21551x-Q1 VDD UVLO ThfEiB e

A I
*ft INA * INB OUTA LE ouTB
0k 33915 VDD-VSS < Vypp,_on H L L L
#0453 9117 VDD-VSS < Vypp on L H L L
S04 /1 1) VDD-VSS < Vypp on H H L L
0453 117 VDD-VSS < Vypp on L L L L
BLEE R VDD-VSS < Vypp_ oFf H L L L
SF5E)J5 VDD-VSS < Vypp oFf L H L L
HPEE R VDD-VSS < Vypp, oFf H H L L
#1H 305 VDD-VSS < Vypp oFF L L L L

7.3.2 AR HZEE

£ 7-3. AN EER ()
fR# VCCI. VDDA. VDDB #&. LH., A% UVLO TAEHRWELER |, S 41 7.3.1,

WA Hit

INA INB =N OUTA ouTB e

L L H L L

L H H L H BOSAE HISELXIN TRI D RE , ZE DI T8 45 3R 2 R Ak i 75214
H L H H L W 7.4.2

H H H L L

H H H H H DT 5| B fRHFIT E s 5 VCCI

TREFITEE | RFFITRE H L L -
X x [WOFSEOE | . ]

(1) “X” FF Lo H SRR E .
7.3.3 ALK

UCC21551x-Q1 K A5 ( INA. INB 1 EN ) - T-3f% TTL #1 CMOS ¥ N BEZH | %245 VDD M
SEARRES . UCC21551x-Q1 A AUE S 2V I P BIUE (Vinan) FUILEUE Y 1V BT I | I FLBEIR A
PRARVIN |, BRI AT DA 3 e B P M5 5 ( Bllsk B 3.3V fidEHl 48 ) B hIKE N B . T EA 1V TR
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T (Vina_nys) » %“%ﬁﬁﬁiﬁﬁ@ﬁ@?ﬁ“ﬁ%ﬁﬁ%ﬁ#ﬂi%ﬁ%fﬁo U SAT TR N ORRFIT I, PR iz FL BEL 285 2 Sl K ot 12 5
BB TR SR HPHERIE T 90k Q (TESMTT 7.2) o H2 , WERAEMMA , Vi SOk H a3

H1T UCC21551x-Q1 F% A 55 % tE R 5 s AR R 2, R SRV FH P D BT s 36 RO MR 6 e A7 % VDD . Jitiin T
INA = INB (L5 5 HIRIE 27~ it VCCI i ik

7.3.4 B

UCC21551x-Q1 i th SR LR85, REVS 16 B 5 ZE A I SR i (B B v« A8 FRIET 50 S Il 40 (1 oK 3P JH X
IIE) (SR RSO R RAR BR FE AR R 2 P dVidt ) o e R S5 K Bgg— A P Y918 MOSFET 5—MiAMK L
77 N 438 MOSFET ( JfIfk ) - N J478 MOSFET ({2 e 5 & I h i , M mse BRI Tl . XA fE
i HEIRZS MR PR g ey RPN, AN [ P9 A 2 8 N 7A3E MOSFET RSEEL -

Ron Z 8 HIRMEAE , MNAAGE PIGIESSFH BB . XZBN LA N I8 SAE B AR N ORIFIE R IOIR
A, I HAUTES HRAS IR SRy v P EE Fl. % N VB S FIE LN 1.47 Q. HIt , 7Rz
FIEPY B, UCC21551x-Q1 EFr g i)A 22 B4 NMOS Hil 4 PMOS Z B FFBEHEE |, B 1.47Q/5Q |, i%
(KT Rop ZHMERHIME. Ron HIMEHER 1 UCC21551x-Q1 FHit I [A] f PRsk 4% -

UCC21551x-Q1 T i) Fhi &5 #4400 & N 38 MOSFET. R, ¥t/ — W B MM EE , HIRes b THoRS
THIFE$FL. UCC21551x-Q1 Eﬁﬁﬁﬁ‘iﬁﬁﬂj%ﬁ%‘é% AA IEE R AN 6A IR E R kb . Fr it FEAE VDD A
VSS Z [HHESHH AL B IEAT |, XA T AR R B ) MOS % 2% .

N T DRATEAN SR 5 5 A i T SE IS AT |, TERF I BRI 98 S o L URR IR R R R 1 B /N KR T P A T AR
AR AN & b A B e N KT . X0 HIRED RS 1C AR BT WK I AR R E ) . 7R B EL IO T
KT R BRIk 98 5, A4 BE ORAE i HIR 35 23 I3 el AE IR e 2 o 0 TRthn 1 B st SR sh 4%, AR
WA TR T AT DR R GERR RS AT o AEMARTT SR, SR IR A 2 IR Bl 25 76 U I B e 2 i R A2 24, I
RAEARFRFUT RGN SR AT ARG &, BT RFUT AT RE 2 T 20A IR A 5K 5 28 1
EOS #iidh . DL, 2 fe Mt 98 BRI IR R AT SEI8 4T o % fme )M Kb 98 BE R T2 AR - iR AL
VDD HJEH T MR B BEAT PCB A e a3 AR RN A I8 AT B e/ ik v 98 B2 AT RE K T HL U PR R v s 1 d /N fik
MIERL . NHEAT RGERWTTT , LARAE BEAS R G0 75 B f5e /N H K 98 1

‘ VDD

ROH

Shoot-
Input | Through RNMOS ouT
Signal Prevention
Circuitry
Pull Up 1 -
VSS

B 7-2. fli 2%
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7.3.5 UCC21551x-Q1 159 —RELHH

K 7-3 Je7s 7 UCC21551x-Q1 (1 ESD R ICIF W L2 — A . X524 1 SR 4n i KAUE E BT &
N

<
Q
Q

H

INA

INB

EN

DT

& 7-3. ESD 4#4

7.4 B IhREAE K
7.4.1 fEGE5 B

K EN SIEBOURHET ( BRORFEITEE ), RN SCHAPIM i . R EN 51 2 s P AT UCC21551x-Q1 IEH I8
7. EN MRSEIR BA 48ns (A . A VCCI fRFF/E UVLO BB LA LIS , EN SIAEERIF H 20 H
1o ARAVER EN S, @ UCK LS IR 2 VCCI, PLSEI AR MR RE | @R TSI 20kt EN HE4H
kR, ESEL EN SIIALAETZ) 100pF 2 1nF K ESR/ESL HUA 3 HEAT 55 #

7.4.2 HJ4FESEX Y IH] (DT) 5/ 47

fliH] UCC21551x-Q1 , I/ wlidad AT 77 s 48 SEIX ) [E] (DT) -

7.4.2.1 % DT 5| jE#:3 vee

W SMAERILE , PRI ASBASEX B A X vt ES.

7.4.2.2 DT 5IJ#EHZ DT A1 GND 5| i a] {4 72 e pEL 2%

A AE DT 51 AT GND 2[R E — M2 Rpr RXS tor ifE. PTLURHE 75k 1 ki E & 1&M Rpr (1 ,
P Rpt BA KQ ABAL |, tot BA ns SAELAT -

tpr = 8.6 X Rpr + 13 (1)

1 Rpr =100k Q i , DT 5l AU N T 10pA. AEVCH DT 5l HE=S.

—NMRNE T TR S EEE S — ME S O ARSI R i H 5 5 JE DX TR) 4R 24 ¥ B 9 9K 3 45 2 2 1 58 X I )
G PNERE TP TANS N RETE R DL 58 S (= R B SR o AN Sl 1 =i S R R 8 vl BIE 5/ 1= A R
YW TP, IF IR IE R BT P K CmAE BOE RIS IR, 15 7.3.2 BoRIF i ] 1 % MR Eh 8% S8 IX
I [A) 2 48 AR 2514
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| | | | | | | |
I | [ | — |
| | | | | | | |
ma | | | o | N |
| | i | N IR
| | | | | | | | | | | |
B m | N T
ne | | | | N | N
! ! ] T ! N
| | o | | |
OUTA | | | | | | | |
‘ | L | | L
T T i T T T
| | | | | | | | f—
| | | | | | | |
| | | | | | | |
outs | | | | B B |
| ; ; | | | ; | ; | | |
| | | | | | | | | | | |
| A e c | D e F ]

B 7-4. FMRANE SR ETRMASRZBZ EKXR

ZM A 1 INB B NCHLSE | INA 22 A E . INB SZEDE OUTB 3N HE T F16 B 4 £ 8 52 I 28 X B 8] 23 it 45
OUTA. ECHFERE MBEIXIN a5 , OUTA fEs A8 A s>

%M B 1 INB 25 Am B, INA 28 K. INA BLZE TR OUTA ¥ A L 3544 O 2 A2 15 5 (1 A6 X IS 18] 43 B
45 OUTB. 7O 4w EMFEX A5 , OUTB BEfSAS Jym HSF.

%M C 1 INB Z AR HLF | INA 59K H T . INB 2RI OUTB ¥ MK HL P 3+ OUTA 4 iic B 4mfEsE X I [A] . 7
EAER T AN E S 50X R T CmfEFEIX I TR . R, 24 INA 28y P | INA SRR OUTA %
N,

%M D @ INA 8 G HSE | INA PR E . INA SZETE OUTA AR HE T I8 B 4 FE 80 52 (28 [X B 8] 43 it 45
OUTB. INB ] AZ%EX I Al KT CgmfE b X IR . Kt , 24 INB 28y B, INB 2R OUTB N =
S*Z

%M E 1 INA ZZ Ny HSF | i INB Al OUTB I A . A T i, INA &32B0E OUTB Fr 4K H 7 I {E
OUTA fRHFCH PR . — B TE G , OUTB AR A H P 4 CL 4 2 ¥ 8 AL X I 1A] 23 Fid 4 OUTA. OUTB &4
NIKHF. 7EEmFEEREMFEXEE G , OUTA REASAR A H T,

%Ak F 1 INB 22 4 f°F |, 1 INA AT OUTA AR HLF . N T 8% %, INB 2371 OUTA i =A% B - A

OUTB fRHFMCHIRZES . —BifIalJa , OUTA AZ IR -1 R4 D4 A2 ¥ € HIBE X I 18] 73 Bic%s OUTB. OUTA 4
AR RO BEFEIX I E] 5, OUTB RE AL Ayis fi P
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8 LSt
#E

PAN SR 2> B AE EAE T T o, T AE ORI HER A e 8tk . T B2 7 B AR S E & oo
FEIEHTHNM . 25 MR B SEIL, A R STIRE .

8.1 MNAER

UCC21551x-Q1 A 2t A b 25 Th e Fl 2 ph 4 Ik B Dhge 45 & /£ — 2. UCC21551x-Q1 ( B A &1k 5.5V 1) VCCI Fi
25V [¥) VDDA/VDDB ) B RiGHEHIiRE | XS %4168 % FH/E MOSFET. IGBT &k SiC MOSFET Ml
L E AR RS 2% . UCC21551x-Q1 BB ERUTHE . 9 ThAg ( UVLO. BEIX I (Al AIZEF ) Mg
AR TR RE , BT AR AT DOk S YREM TN FHATIE /N BEsr KMt , =5 L
T .

8.2 LA

K 8-1 LS R TR UCC21551x-Q1 XN S R AR E 1 S5 it | %52 deit il LURIAE 20 & LA A I
Feaastndh , BlnEpe s BT B0 A b B a0 41 DL = A B LRSI N

VDD
\LC_C: RBOOT
VCC | | HV DC-Link
| | VDDA Rosr —O
PWM-A FAA\// : :
Rin I I R |
OUTA ON C
| | IN
PN WV —;—| }—r{: VWV -
: : VSSA TCBOOT Res
Cin (R i . - O
pC e Cvee = | SW
pu— o | a F————-
1 1 m | ,
: 4 | < | Functional
= I © | Isolation
— 2 B L ____ VDD
- |l = |
(@]
1/0 I o | R
EN I : L) : OFF ‘
Cen | | =
| | RON
= | I
o ' ' vsSB T Cvoo Res
| | o
| | v
= L ~ ~
VSS Copyright © 2022, Texas Instruments Incorporated
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8.2.1 il ER

% 8-1 FH 7RIS IS % %S - UCC21551%-Q1 IX 5% F i A M AE & 1 1200V SiC-MOSFET.
% 8-1. UCC21551x-Q1 #iHER

5% 1 Ay
By BN g C2M0080120D
VCC 5.0 \Y
VDD 20 \Y
B BRI 33 v
I (fy) 100 KHz
FL R E 800 v

8.2.2 IEM i W

8.2.2.1 #it INA/INB # )\ JE i 52

A UCHH P 3k G i N AR X B 2 1045 5 AT B R DL S ( BAEIR ) B i M5 S . SR, mT DA N )
A RIN-CN TRV 28 K IE B AR BEAE AR R el PCB if 2k 5] N AR -

SESUE B4 0Q % 100Q WP Riy Al 10pF Al 100pF Z I o ZEabtf , ##E Ry=51Q H
Cin =33 pF , Fe sl 27y 100 MHz.

FEMEFEIX LSO, — 8 B AR ORIk B8 5 AR RR B IR 2 [T BT .
8.2.2.2 RSB A B N E R B BRI

BN, AR AR BN, A2 A Sl VDD B AN E 2 T AT SR . A AR T K B e i
EHU , Bt E 2 A ERBES TR RE AR K. S SUEIEBOR T M A IR A S . B IR Eh 85 i
P S AR RIS AR B B AN R R R AR AE -

WREEANER 28 A EUOE R E R . Pusiik i AR e A K IE A R R ARG AN SIC MR
B DUEE KRR B D S ) R RN AR S R s 7 S g 5 NI AE . ARBI AR | B BEES LR N 800 Vpg. HHE K
B R R N %K T BRI R IR B SR AR . BRI, AEIthikR T 1200V SiC Z % C4D02120E.
Wit B2 H RN, @i B 258 Rgoot. H 2% HLFHLIE A F T B#{% Dgoot AP IETR HLIAL , FEFRHIAEAN T 5% & 3
N VDDA-VSSA HJERIRITFEER,

WIAEEY VDDx-VSSx [ HLE R HI7E FET A1 UCC21551x-Q1 MI4a%] & KAEME LA T, 78 JELed il R 0 B 284
i TR

Reoot MIEBUEAE 1Q F120Q Zja) , HAREGR T AT H G o ABIARIERE T —A> 2.2.Q BRI HLPE 28 R PR 1] [ 2%
TAE R RIRIF R . EHRIAHITEILT | 4 Dot MIEAE FLIRASTH A -

Vop — Vapr _ 20V -25V

I = ~8A
DBoot(pk) RBoot 290 @)
Hrep
* Vppr & 8A M T B4 ZARE Tt Ik ) s B
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8.2.2.3 IR IR Zh A4yt FELFHLA%

M‘%B*Hﬂ*&EBiﬂ%EEBH% RON/ROFF ﬁqﬂ: .

1. BREIPF A B A SR IR

2. BRI R/ F IR TT e dv/dt. di/dt FOAR R S S 51 3R .
3. TN RN SR | 5 e EEE RN R IR, ARG T AR RE
4. [FCHBLTH (EMI).

wn 7.3.4 WRATIR |, UCC21551x-Q1 B HH-& 318k P VA MOSFET F%isk £77 N vaiE MOSFET i) EHigs# .
HAMIEER BN 4A. Bt a] DU R DL 2 =R Tl g 45 47 FL R

loas = min[4A, Voo ~ Veor ]
Rnmos I Ron +Ron +Rarer _int 3)
log, = min[4A, Voo ]
Rywos | Ron + Ron + Rarer i (4)
Horp
* Vppr /& 8A ST H 28 IR R IE 1] e F
° RON . 57I‘ELB%@EEBEQ
M RGFET_INT . IjJ%E‘IEI;I'fZIX%V‘]%B*Hﬂ*&EEBE ( %E%%%ﬁi%iﬂﬁﬁ ) o
© los = ARV - 4A. MR RS S 0 AE R LR 3 T M B BX ) 1] 6 R REL - 5 L R 2 T P e /DME
TEAA
Vo — Vaor 20V - 0.8V
lon, = = ~ 2.4A
Rywvos || Ron + Ron + Rarer e 1-47Q2 (| 5Q +2.2Q + 4.6Q (5)
los. = Voo = 20V ~ 2.5A
Ruwvos || Ron + Ron + Rarer e 1-47Q2 (| 5Q +2.2Q + 4.6Q (6)
DRI, s AR A e 2 s FELE 20301 2.4A F 2.5A [RIRE , ] DU LR A 3R TH 5 IR HE FLR
|OA7 =min| BA, VDD — VBDF — VGDF
IqOL + F{OFF || I:{ON + IqGFETilnt (7)
log. = min| BA, Voo — Veor
F{OL + ROFF ” F{ON + F{GFETilnt (8)
Horp
* Rorr: ANER I T FEL R ;
* Vopor | 5 Ropp HIEH S A IR ZHRE I IE 8] K B A1 1) 1 9 MSS1P4.
o oo WEEVEHIT - 6A. MR DR S A IR VEE H AURT S T M AR Sk B[] 2 H BEL T B L A 2 T PR e /M
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FEARHH
s = Voo — Vaor — Veor _20V-0.8V-0.75V ~3.6A
" R +Rore lIRon + Rerer 1t 0.55Q +0Q + 4.6Q )
Voo = Vaor 20V-0.75V
log - = ~3.7A
RoL + Rorr | Ron + Rarer e 0.55Q +0Q + 4.6Q (10)

PRIE e AR (Ve JE P 3773591 9 3.6A A1 3.7 A

HERE , MR IRt 32 ) PCB A7 J A 5 38 A BT o AR SR Bl 5% 20 v 1) 242 R R AT DAY A e (i i A
W I P EOL AR e I, SR BUS AT REM A /MR IR B a8 A B . 3O, TR AR B ol
& (Cigs) AH /N (HH/NT AnF ) I, WA 47 HURE RO OR T 3R AR RN, RO ETHANR B[R] K ., ik
TR AR

WRABER OUTx HE I3 HiI7E B R b 4t e RBUEME AT (BFEBES ) |, 78RS 5 00 R vl BT 28 14 i i 47
Wo FHED 2 FIMMRARE |, BAE FET MR i & — N E R R Bk . AA/EY b/ R e, n] U
HNEREHAL M, DAMEHR OUTx HLEFH/7 2 VDDx Al VSSx Hi [k .

8.2.2.4 MR & YR AR B PH 233k FF

M AR B sh 28 R AR AL TR G ROIRAS I B RN Y5 A FERH 28 Res MR R EIE M L. ThAE
P23 0 A B T 7EMR 2R B 2% fe e S0l 3+ Esh b 2R 287 , FHMECKEI R S 2 B dv/dt 51 E ) SR . 1ZHE
PHA%E 3 K/ T 5.1k Q F1 20k Q i) , EAREUR T IR 2445 () Vth A1 Cgp 5 Cgg 2 L.

8.2.2.5 fH MR KB A5 Dh R 1R FE

MR BK 5 28 1 R G 1) S 5FE Pg 145 UCC21551x-Q1 (Pgp) ML R BIFEFN SN Bl FEL B (2 A3 M B 3K 50 B L 2% )
T RIFE. HA AERFEIFREASTE Pg b, AT RS T IT 8.

Pop /e RBEEINHEBFE , BikE T UCC21551x-Q1 HI#kv A AHSCBRAE |, mT LB TH5 LA 277 AL i B skont Hsk
T &,

BN BB IRIFE Popg , HHPESIRSNERAE — & FF AR T TAER B ST RBFE UL IR 2510 3 & T
¥&o Pgpq &TE4E VCCI. VDDA/NVDDB. JFFXRSMZFMIFERE T |, fEJL A E0ERS] OUTA A1 OUTB If7EG 4L
M. EARHIT | Vyeer = 5V H Vypp = 20V. 24 INA/INB L 100kHz i M OV HJ#: % 3.3V I, 4344 H i
J:E/‘J EE;/J%E IVCCI =2.5mA H IVDDA = IVDDB =2.5mA. lH: y ﬂuﬁﬁw\?//_\\ﬁﬁ“ﬁ PGDQ .

Pepg =Vvcer X Ivcer + Vvppa X Ippa + Vyppp X Ippp = 112.5mW (11)

A BRI RRIEBE Popo » WL BATEE M TBUAT | WSS AERE NI 50 1 rpoet Hdb AT 78 e AT .
BT R A BB Posw 7 RAE I AR A sGHEATA 5

Pasw = 2% Vpp x Qg x fgy (12)
Hr
© Qg R BE KM AT .
USRS 43 28 F PR AT I B AN DG, W) VDD K5 T IE R REURN G R PR ] 2
B, AR R f

P..y = 2x 20V x 60nC x 100kHz = 240mW 13
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Qg KR AREELL 20A [ HLUAT 800V 1) HLHBEAT T S I (R S M B A, 322 R B S0 X 2% 1 19 A2 A T 22
. g ) UCC21551x-Q1 MK SR AN 234514 Papo 7& Posw AI—#870 . WIRAMESHI AKEN &% sy 0@, Tl
Pepo ¥5 T Posw , T HATA M IR 3 S 4 FE AR /£ UCC21551x-Q1 NHERK . Wi IRAFAE S8 T@ A5G W B FH. |
VUL BUREAHS 20 A AEMIE R SR B 25 _Er/ B Sz B AN AN AR AR 2 1] . BRI | A SRR A IR FRIRT RIS B 4A/BA T
AME B/ i A P AR e PR A [ FERE , 2RI, R L A i RS AT, B R AR YRR . L, Pepo
FEIX PRI T T A F o

FH] 1 - Ltk BRI T h PSS

_ Pasw Ron I Rnmos RoL
PGDO X +
2 Ron IIRnmos +Ron + Rarer it Row +Rorr [ Ron + Rarer_int (14)

FESCBL /-] b, BT TR0 A s r i E rE R /N T 4AVBA , BRI T BAE T BA T 2 R A% 55 UCC21551x-Q1 Mk
B FARHE

_ 240mw 50 ]1.47Q 0.55Q -
Pepo==—7—x (5n| [1.47Q + 2.2Q + 4.6Q t 0550+ 00+ 46Q0)) 30mw (15)

FB] 2 - et B/ T rEREES

Papo = 2 x Ty %

Tr_sys Te_sys
4A x _[ (VDD — Vouras (t))dt +BAx _[ Vouras (t)dt}

0 0 (16)

Hrp

* Vourtas(t) AMHRIKZ)#E OUTA F1 OUTB 51 JAIE I8 A1 G bt A2 A 1a] i FELS. , &) LRI R (7E SIS
N AA  TESCWTI 4 6A ) XA ST R BB . BRI |, Voutas(t) BT R R Gtk 1, AT LA A Hi 50
TR_Sys Al TF_Sys°

W F RS, Wik HG — A LR R S BB | A — AN REAT , W Pgpo A&ZH 1 MER 2 KIS, T
BRI, AT VR AA MR R AT R R R . R, M ORI AE UCC21551x-Q1 H 1S M IR B 2R 1 FE Pgp
N

Pap = Papa + Fao (17)

FEARBA WP IZ{ESF T 142.5 mW.
8.2.2.6 fiH 4R
UCC21551x-Q1 4k (T,) rlisid BL R A G5

Ty=Tc + ¥y xPgp (18)

Hrp

o Te 2 A A M AR RS UCC21551x-Q1 MR E |
o W REETREFMES .

2 ETHFIESH (W yr) GRS T (R o) PR A BR 5 A S A R PE . K250 1C 1R 3
REIE L B e 51 2R PCB M0 R AT — /Nl 73 ) e BE Sl i Ah e TS (38 6 R e AR b AT A B AT & ) Res. A
AE R IAREE I A 5O TN A REAT RO Reyc MR, #1n<e @ B4 siAE IC 228 b N BRI o FEFTAT
HARIERL T, A Reye FAIOEMERM AL SRS . Wy AR BOERE 1C THH ) 5E B AR I IR 5 AR HI 3R
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S rp AR AT S SRS Ao IR S WA A SR AR R AT LUK S IR SRS R B LR IR N . TR ZE R, iF
B G IC BEL TG PITIR 7o

8.2.2.7 ¥ VCCI. VDDA/B 1A%

FiF VCCI. VDDA A1 VDDB )55 5% 23 g8 0 TSl nT SE R Mgt Bk 2. @GR E A HUE s % RECH
B2 2 R B (K ESR A ESL. RGN L ZEH A S (MLCC). HEME , MLCC L/ EIf I B K 2 52
SERRERAE. BN, e 15Vpe WERMmER |, MAF 25V, 1uF X7R B2 K2R 500 nF.

8.2.2.7.1 ##E VCCI HE#

EFEE] VCCI 1955 % B A A8 SCREVIZOZ AR P  REAS B LS BRI A, Ja B 081 mA. [RIE, iZ8 HTE ILfE
i 100nF EA_Ef# 50V MLCC. 1 S fii & HL % H 55 VCCI 5] I BE B A A, W NAERME R T 1w F (8HEE
fift LA %55 MLCC JFBRECE .

8.2.2.7.2 #£#¥ VDDA ( B3¢ ) 5

VDDA HR G B 2 IRAC E P WAy F 25 7777, I SCRr sk 6A IR IXE) HL At A2 75 B0 Dh 4 de M4 4
FERGE BUHIAR SR B L o

BEASTF SR 1 e 75 ) Fr ) DA I BAR A s AT A 5

lypp 2.5m4
Qrotal = Q6 + Faw = 60nC + WZIHZ = 85nC (19)

L
Qrotal - FIT 5 o EE fmf
Qg : ThE A IR Hgr o
lvpp : 100kHz. 7S & 5% il | & i THFE .
fow @ MR IR 2 38 1T 2

K, Fraa ) Coot 48X fe/IMELNT

\

_ Qrotal _ 85nC _
CBoot = AVyppA ~ 05V = 170nF (20)

Hr
* AVyppa 72 VDDA ZIHIES0R , EAH]H 9 0.5V,
FESRET | Cpoot MIMEER TIHSEITAFHIE . XFEE SUVFAAAE B B RSB AL, USRI R A

xR IS T BT — SRR L o BRI | BRSUAE oo (T AL 35— 52 U 22 ISR L | IR % 2 B TT AR
it VDD M1VSS 5IJHIIE . ABIFE$E 17— 50V, 1uF H7EL.

CBOOt = 1UF (21)
MBS AT | U R (R VDD % VSS MR R SR “HUUE(F RN — B RIE T ff e LA
o AR R 28 AR AOAE LT DUR AR A R IT OC D3R AR, AR5 7E v 0] 5 308 Y 1) 4 42 (A A
IR ) A5 A FIAR

A R L PR R UVLO R ERBIE LAR v DA S5l o K R W7 I 2 SR PR Eh R 20k o W SR BAAS 245 (K7
AT ORI AR, W2 RIS & oy ot P vy divdt ARy dv/dt RS, JF AT REXT a8 FIE iR -

A B D PR AR 0 A0 N I SC T T, AR VDDX - VSSx 5 iIBUE H A ik ESL/ESR 155 B L8 2% . A&
Bt —> 100nF . X7R P A 385 Coor HBRMALBESERE -
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&1
HKH Ceoor HARREATEU. ERTIL NN , Cpoor MTREIFAZTEH , T Veoor & R#F#E UVLO
IR Bt , mfll FET A SERBERAG S <. SHMERIN Ceoor 78 HUAIIIE , A2 —HE HA
B R A S TR PR 2 LR AT A o

8.2.2.7.3 i#£# VDDB H##¥

Wi B A A 5iMiE A M E R ERESR | FFE% VDDB A (£8 8-1 hiE RN Cypp ) » EIXAFH H2E
B EIF , VDDB R SHEE T 54 A AN VDDA fitH., X HBA Cypp iEHF T —4> 50V. 10 u F MLCC Fil—
/N 50V, 220 nF MLCC. n5 k& s skt 5 VDDB 5] A S A x5, MM FAE KT 10nF H5 CVDD
FEHRIF)H Bl H R A S o

8.2.2.8 FEX I} A EFaF

Nop R FH 2 W O ERL YR A 4 B A 4, THUER AN RS 350 AR AR 2 TR R BB X It 18] 158 B B TR b s S P e R A 4

HAR P UCC21551x-Q1 FEIX I [A]HURS %E SO M —ANIETE T BT 90% 2 53— NIl ETHE 10% i [)[a]
b (IS 6-4) o B AT ORSEIX I F) e B 5 DRk A%, B I sl OREeME L . (B2, 25BN
(] ¥ BT AN 2 S R Th R B e AR G b B BB IR 1), DR DA B DX 1 5 B B e b e b bl X s #23e O< Wr r BHL A . L
TR IT R L/ HLIA DA SR A R BN L

DA 2 -]y UCC21551x-Q1 4545 3@ A1 X B [R] (1 g 1
DT, =DT,,+ T, +T, -T

Setting Req F_Sys R_Sys D(on) (22)

L

DTsetting : UCC21551x-Q1 FEIX I (] 1% & ( HA79 ns ) , DTgetting = 8.6 x RDT ( 475 kQ ) +13.
DTReq : S A RBHEEL ZVS ZR K THHFIEHIT R M SEPR Vs 185 Z A RS 7 SEIX I 7]

Te sys @ RS HURAIRFATRINFITE T , RGN MRS B .

TR sys : FESE. HEMRFFRIAOHEOT , RGN SE BT E .

Tp(on) : FIEIEIBMFE] , AFARE WSS 1 10% 2203 G AR R B AH -

\

FIVER , UCC21551x-Q1 SEIX I [ ¥ B i DT 51 ECERGE (EZSM 1 7.4.2) |, ELIERE R4 A 3R
SEIX IS [H] o

8.2.2.9 B % HH 4% 44w B FT L A LB

R AR PCB i R AU K B 51 28 ( #ilhn TO-220 1 TO-247 #dsbt ) 5] N A9 4 By | o3& A A a st
UK AE i dildt AT dv/dt TFoe R A e IR . R R RE B IE |, BiE =AM EE E KA S F X
6o TEMAR BX AN Lt 6 g B A —FP ] DO IR ES PR ERAE BRE DL R I8 776 . T T A2 SEI G b A 20X 50 s 5 10 LA
¥

8-2 JEor 1 I 7 RE e A R A ) A R AEIEIE A IXBh A b AR R B OGRS
BHFAHREBERE. GUREERXBIE VA 5T 25V, MCHBEEN -5V, JEHEERN 25V - 51V =~
20 V. ifiiE B WXahAs HLEK HIHIE A MR, RIGIZECE S ENA A TERECERM BRI , JFH Ry LAAERSESD)
#E.

Copyright © 2024 Texas Instruments Incorporated TR 15 33

Product Folder Links: UCC21551-Q1
English Data Sheet: SLUSET9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc21551-q1?qgpn=ucc21551-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSPU2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPU2H&partnum=UCC21551-Q1
https://www.ti.com.cn/product/cn/ucc21551-q1?qgpn=ucc21551-q1
https://www.ti.com/lit/pdf/SLUSET9

13 TEXAS

uUCC21551-Q1 INSTRUMENTS
ZHCSPU2H - DECEMBER 2022 - REVISED OCTOBER 2024 www.ti.com.cn
T r HV DC-Link
, , 5] VDDA Rosr O
I I I *
| | CA1
. . — 2SR = 25 VT@ R ] Cnn
| | OUTA - ON — p—
| 15] 1 — AN o
| | d
| | _\_CAz |
| | VSSA
- s el M o
- 114] * s
2 | Vz=51V
%]
S| | = | Functonal J Sw
5 I8 I lIsolation !
2 I 5 |
= CE ] J
| ‘© | VDDB
= 1
| |
| | —O
| , ouTB
—|—| I—,— 10
I I . Copyright © 2017, Texas Instruments Incorporated
: : VSSB P ' ”
o 9
| |

& 8-2. F| ] 1SO fm & i i E K55 — B LR E

K 8-3 Jiern RIS IR ( B AU IR ) (05— MO 7o LR Vae BROE IEIXE R AL, 10 VA - ROE
FORH L . 818 B ACE 53818 A (AR . SRR DT PTG AR LS M TR, AT EERE
SRR YR F s I SR A B SR

: : L VDDA Roee HV DC-Link
: : >—E[: CA1
| I Ul @ R
| | OUTA ON |H— Ci
—|—| |—|— 15 —A\N\/\ — —
| ] — 1 1
| ] —— Cn
—— VSSA
2 [14]
2 - SO L o
b3 I 2 | .
3 | = | Functional Sw
5 I8 | Isolation q
Ell g <
o VDDB J
T 11
| ]
| ]
| | ouTB N
10
i >l
| ]
| | VSSB Copyright © 2017, Texas Instruments Incorporated
T 9]
| I

& 8-3. FFH® A~ LSO Jw B F R4 R/ mE

WK 8-4 fios , feJa— IR AR E | B MR SRS BTN AR E R A . SRR R T S
PR A — A, IF B A2 IR TR iRss. EIX =R g &b, BRI , Prs st T
TRt b. Ak, B kTT A LU TR BRYE

1. PO SRS B AR T AR e | T e i A b RE | KRR T B LS B L P AR T AR

o DL, FEBEAR R TT SR, A FH ARSI IR 00 2 BROR A e 0t 25 FAT [ 0 | 22 b (40 50% ) IO e bt isey
Ao
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2. =il VDDA-VSSA (s ZiAERF 2 05 IR L IR PR IFAE U0 AR f IS Bl Y, TR (R N S a0 20 32 i B A
( B FIFEE ) —AE ARG AR, DMEAERE DI IR I S YT B 25 e s . BRIUE , BRARRL

AP LB AR, e B P AR, IR JEVESE B 100% (54 LE.

Input Logic

HV DC-Link

SW

‘ % o)
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8.2.3 W HIZE

Kl 8-5 JE/~ T LA R T B 8-1 B it il i 55 il i 9% % - VCC = 5V, VDD = 20V. fgy = 100kHz H
Vpe-Link = 0Ve

BEE 1 () : UCC21551x-Q1 INA BIIE 5.
EiE 2 () : UCC21551x-Q1 INB 3| {5 5.

I 3 (M) S IThERSEE ERHHRIEE S
EIE 4 (SR @ RMThRSEE ERHHRIEES .

& 8-5. INA/B il OUTA/B [ & ZE MR 7%
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9 FLJFAESREI
UCC21551x-Q1 I BN HLE (VCCI) AT 2.7V A1 5.5V Z [, B [ (VDDA/VDDB) i F Lk T
P ) UCC21551%-Q1 AR « 1226 1) L 0 P 6 ) PR o452 £ 1) 19 390 R B (UVLO) R Tl vl sz
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REEL DIMENSIONS

Diameter

Reel

v

|

TAPE DIMENSIONS
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o & &|l( Bo W
- |
Cavity $|A0|¢

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
I I
T T
: Q2 Q1 : Q2
7777777 777T77 B . .
I Q4 Q3 | Q4 User Direction of Feed
| W 4 | v
T T
=
Pocket Quadrants
g B sSwE | A SPQ A ﬁ?&” A0 B0 () P1 w Pin1
il Ef& (mm) (i (mm) (mm) (mm) (mm) (mm) %R
UCC21551AQDWKRQ1 soIC DWK 14 2000 330 16.4 10.75 10.7 2.7 12 16 Qt
UCC21551AQDWRQ1 SOIC DW 16 2000 330 16.4 10.75 10.7 2.7 12 16 Q1
UCC21551BQDWKRQ1 soIC DWK 14 2000 330 16.4 10.75 10.7 2.7 12 16 Q1
UCC21551CQDWKRQ1 soic DWK 14 2000 330 16.4 10.75 10.7 2.7 12 16 Q1
UCC21551DQDWKRQ1 soic DWK 14 2000 330 16.4 10.75 10.7 2.7 12 16 Q1
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TAPE AND REEL BOX DIMENSIONS

B Eap S Sl 8| SPQ | KE(mm) | ZEE (mm) i (mm)
UCC21551AQDWKRQ1 SOIC DWK 14 2000 353 353 32
UCC21551AQDWRQ1 SOIC DwW 16 2000 353 353 32
UCC21551BQDWKRQ1 SOIC DWK 14 2000 356 356 35
UCC21551CQDWKRQ1 SOIC DWK 14 2000 356 356 35
UCC21551DQDWKRQ1 SOIC DWK 14 2000 356 356 35
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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 ©)
@ )
PUCC21551CQDFJRQ1 Active Preproduction SSOP (DRJ) | 28 2000 | LARGE T&R - Call Tl Call Tl -40 to 150
PUCC21551CQDFJRQ1.A Active Preproduction SSOP (DFJ) | 28 2000 | LARGE T&R - Call Tl Call Tl -40 to 150
PUCC21551CQDFJRQ1.B Active Preproduction SSOP (DRJ) | 28 2000 | LARGE T&R = Call Tl Call Tl -40 to 150
PUCC21551DQDFJRQ1 Active  Preproduction SSOP (DFJ) | 28 2000 | LARGE T&R - Call Tl Call Tl -40 to 150
PUCC21551DQDFJRQ1.A Active Preproduction SSOP (DRJ) | 28 2000 | LARGE T&R - Call Tl Call Tl -40 to 150
UCC21551AQDWKRQ1 Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 21551AQ
UCC21551AQDWKRQ1.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 21551AQ
UCC21551AQDWKRQ1.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R = Call Tl Call Tl -40 to 150
UCC21551AQDWRQ1 Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551AQ
UCC21551AQDWRQ1.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551AQ
UCC21551AQDWRQL1.B Active Production SOIC (DW) | 16 2000 | LARGE T&R = Call Tl Call Tl -40 to 150
UCC21551BQDWKRQ1 Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551BQ
UCC21551BQDWKRQ1.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551BQ
UCC21551BQDWKRQ1.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R - Call Tl Call Tl -40 to 150
UCC21551CQDWKRQ1 Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551CQ
UCC21551CQDWKRQ1.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551CQ
UCC21551CQDWKRQ1.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R - Call Tl Call Tl -40 to 150
UCC21551DQDWKRQ1 Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551DQ
UCC21551DQDWKRQ1.A Active Production SOIC (DWK) | 14 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 UCC21551DQ
UCC21551DQDWKRQ1.B Active Production SOIC (DWK) | 14 2000 | LARGE T&R = Call Tl Call Tl -40 to 150

@ 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.
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® | 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 TlI'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 UCC21551-Q1 :
o Catalog : UCC21551

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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*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)
UCC21551AQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21551AQDWRQ1 SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
UCC21551BQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
UCC21551CQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21551DQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

UCC21551AQDWKRQ1 SoIC DWK 14 2000 353.0 353.0 32.0
UCC21551AQDWRQ1 SoIC DW 16 2000 353.0 353.0 32.0
UCC21551BQDWKRQ1 SoIC DWK 14 2000 353.0 353.0 32.0
UCC21551CQDWKRQL1 SOIC DWK 14 2000 353.0 353.0 32.0
UCC21551DQDWKRQ1 SoIC DWK 14 2000 353.0 353.0 32.0
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PACKAGE OUTLINE
DWKO0014A SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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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.
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EXAMPLE BOARD LAYOUT

DWKOO014A

SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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IPC-7351 NOMINAL
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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
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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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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
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PACKAGE OUTLINE
DWO0016B SOIC - 2.65 mm max height
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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.
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EXAMPLE BOARD LAYOUT
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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
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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.

i3 TExas
INSTRUMENTS
www.ti.com



ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	内容
	4 引脚配置和功能
	5 规格
	5.1 绝对最大额定值
	5.2 ESD 等级（汽车类）
	5.3 建议运行条件
	5.4 热性能信息
	5.5 功率等级
	5.6 绝缘规格
	5.7 安全限值
	5.8 电气特性
	5.9 开关特性
	5.10 绝缘特性曲线
	5.11 典型特性

	6 参数测量信息
	6.1 传播延迟和脉宽失真度
	6.2 上升至下降时间
	6.3 输入和使能响应时间
	6.4 可编程死区时间
	6.5 上电 UVLO 到输出延迟
	6.6 CMTI 测试

	7 详细说明
	7.1 概述
	7.2 功能方框图
	7.3 特性说明
	7.3.1 VDD、VCCI 和欠压锁定 (UVLO)
	7.3.2 输入和输出逻辑表
	7.3.3 输入级
	7.3.4 输出级
	7.3.5 UCC21551x-Q1 中的二极管结构

	7.4 器件功能模式
	7.4.1 使能引脚
	7.4.2 可编程死区时间 (DT) 引脚
	7.4.2.1 将 DT 引脚连接到 VCC
	7.4.2.2 DT 引脚连接至 DT 和 GND 引脚之间的编程电阻器



	8 应用和实施
	8.1 应用信息
	8.2 典型应用
	8.2.1 设计要求
	8.2.2 详细设计过程
	8.2.2.1 设计 INA/INB 输入滤波器
	8.2.2.2 选择外部自举二极管及其串联电阻
	8.2.2.3 栅极驱动器输出电阻器
	8.2.2.4 栅极至源极电阻器选择
	8.2.2.5 估算栅极驱动器功率损耗
	8.2.2.6 估算结温
	8.2.2.7 选择 VCCI、VDDA/B 电容器
	8.2.2.7.1 选择 VCCI 电容器
	8.2.2.7.2 选择 VDDA（自举）电容器
	8.2.2.7.3 选择 VDDB 电容器

	8.2.2.8 死区时间设置指南
	8.2.2.9 具有输出级负偏置的应用电路

	8.2.3 应用曲线


	9 电源相关建议
	10 布局
	10.1 布局指南
	10.2 布局示例

	11 器件和文档支持
	11.1 器件支持
	11.1.1 第三方产品免责声明

	11.2 文档支持
	11.2.1 相关文档

	11.3 认证
	11.4 接收文档更新通知
	11.5 支持资源
	11.6 商标
	11.7 静电放电警告
	11.8 术语表

	12 修订历史记录
	13 机械、封装和可订购信息
	13.1 卷带包装信息


