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5.12 JLRYRHE
VDDA =VDDB =15V, VCCI =3.3V, Tpo =25°C , LH# (BRIEHDHUH ) .
17.5 50
// 45
15
P 40
12.5 35
1
T o A < 30 L
= v 7 = ]
g L~ // £ 25
E 75 g "
3 |1 // 8 20
AT A
5 P 15
A
2.5 = — VDD=15V 10 ] —— VDD=15V
—— VDD=25V 5 —— VDD=25V
0 L L L L L L L
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0

Frequency (kHz)

Bl 5-4. EHBE ISR L MR A (BHERK , VDD = 15V &

100 200 300 400 500 600
Frequency (kHz)

B 5-5. SIEIE FRIRHFE (vopas) THEZAMKR (1nF AR,

700 800 900 1000

10 20 30 40 50 60 70 80 90 100
Frequency (kHz)

Bl 5-6. FHEE FRIRIHFE (lvppas) SHEZEIRIKA (10nF AR,

25V) % luooe) Sk
30 14
—— 500kHz
27 12| — 1000kHz
2 —— 2000kHz
—— 3000kHz
2! 10
g z |t
3 18 Z
g :112 / g 6
o = £
9 ) il 1]
6 _— S EERE
— VDD=15V 2
° —— VDD=25V
° 0

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

&l 5-7. SHEE (lvppas) RIFRFESEEEKXR (LHR , ARK

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

& 5-8. S8 (lvppas) HEEFEERSEEZ MIKXER (XHRER ,
RSP, TR )

VDD = 15V &} 25V ) FFRHE )
2 16
16 )
5
< 92 T [ < -
£ E "
= £ 14 E—
g o
5 0.8 5
13
0.4
—— VDD=15V — VCC=3.3V
—— VDD=25V — VCC=5V
0 T T 1.2 - .

40 -20 O 20 40 60 80 100 120 140 160
Temperature (°C)
B 5-9. lycc) B ASHIFRERSEEZ MEXR (£, KB
A, TBFFR)
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5.12 JLRIRHE (42)

VDDA =VDDB =15V , VCCI = 3.3V, TA =25°C , £fi#k (KRIEBEWH ) .

30 6
/ —— Output Pull-Up
27.5 / 55— Output Pull-Down |_—
25 / 5 —
225 / = 45 —
. // E |
= 4
- 20 o
2 // © 35
o 175 e
£ g @
2]
15 L ® 25
12.5 o
/ 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)
& 5-10. bF-H0 T RER H 5 SRR KISC & (VDD = 15V) B 5-11. sy i SR AR R
40 36
36
@ @ 34
£ = —
> > e
< 32 2 I
a [a]
c c 32
il o —_—
© ® I
> 28 > |
Q Q.
o 19
o o
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)
B 5-12. AHRAEIR ST BERIHI X R B 5-13. f53B3ER 5 VCCI Z IR A
3 2
—~ 15
2 E
2 > 1
c I =
1 = —
g 1 g 05
L2 =
2 &
s’ z ° T
2 5 05
= s
[0} @©
@ g -1
g g
-2 T 45 — Rising Edge
— Falling Edge
3 -2 . : :
40 -20 0 20 40 60 80 100 120 140 160 15 16 17 18 19 20 21 22 23 24 25
Temperature (°C) VDD (V)
B 5-14. (KRR EESREEZ AFXR Bl 5-15. fS4H3ERILAC (tow) 5 VDD ZMAIKR
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5.12 JLRIRHE (42)

VDDA =VDDB =15V , VCCI = 3.3V, TA =25°C , £fi#k (KRIEBEWH ) .

2 0.8
2 '® 0.7
2 1 — - s
5 L— S 06
g 0.5 = %
3 o — 3 05
a T
§ 0.5 g 04
s 5
g -1
o 0.3
o 45 —— Rising Edge
—— Falling Edge
-2 I 0.2
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)
] 5-16. AHIERILA (tow) SEEEZ A% R [ 5-17. VDD 5V UVLO B SiRBEZ FIHIR R
8 1
—— VVDD_ON
—— VVDD_OFF
- 0.9
7 —
S S
= < 08
3 B
[ o
< e
@ 2
L 6 3 0.7
5 5
o
5’ %' 0.6
5
5
0.5
40 20 O 20 40 60 80 100 120 140 160
40 20 0 20 40 pere;(t)ure ?% ) 100 120 140 160 Temperature (°C)
[ 5-18. VDD 5V UVLO B S5EEZ FXR E 5-19. VDD 8V UVLO B 5B E 2 HKIR AR
10 0.9
—— VVDD_ON
—— VVDD_OFF
9 0.89
=
3 8 < o088 ]
7] ‘»
1 o —
o 7 2 087
2 T
>
5
6 0.86
— VCC=3.3V
— VCC=5V
5 0.85 I I
-40 -20 0 20 40 60 80 100 120 140 160 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 5-20. VDD 8V UVLO B8 5EF 2 BIKI< R F 5-21. IN/DIS iBF 5HEEZ HFIR<R
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5.12 JLRIRHE (42)

VDDA =VDDB =15V , VCCI = 3.3V, TA =25°C , £fi#k (KRIEBEWH ) .

|

Temperature (°C)

/ 5-24. FEX B [E] SR EZ XA ( Rpr =20k Q F1 100k Q )

Temperature (°C)

1.2 2
< 114 < 192
— ~ /—
/
o L o | [ _—
3 __— 2 -
é 1.08 — 8 1.84 —
= [ / [
z ] 5
3 1.02 £ 1.76
%) »
=) =)
z 2
0.96 —— VCC=3.3V 1.68 — VCC=3.3V
— VCC=5V — VCC= 5V
VCC=12V VCC=12V
0.9 1.6
40 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 5-22. IN/DIS {&R1E & 5-23. IN/DIS & HHE
1500 5
—— Ropr= 20kQ
—— Rpr= 100kQ
1200 -6
=
£ 900 & 7 —
£ £
= = //
3 600 2 —]
g 28
[m)
300 -39
—— Rpr= 20kQ
—— Rpr = 100kQ
040 20 4 60 80 100 120 140 50
- - 40 20 0 20 40 60 80 100 120 140

Kl 5-25. FEX B (A LA SR BF 2 M B995 & ( Rpr = 20k Q 1 100k Q )

20
— CL=2.2nF
—— C_=10nF
15 gt e
S 10 f
. /
(o)}
£
g 5
OJ
-5
0 100 200 300 400 500 600 700 800
Time (ns)

&l 5-26. JRHH BT

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC21520-Q1

English Data Sheet: SLUSCQ2



https://www.ti.com.cn/product/cn/ucc21520-q1?qgpn=ucc21520-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSGY8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSGY8E&partnum=UCC21520-Q1
https://www.ti.com.cn/product/cn/ucc21520-q1?qgpn=ucc21520-q1
https://www.ti.com/lit/pdf/SLUSCQ2

13 TEXAS

INSTRUMENTS UCC21520-Q1
www.ti.com.cn ZHCSGYBE - OCTOBER 2017 - REVISED JUNE 2024
6 SHME( B
6.1 fERRIEIR Rk 56 R B

K 6-1 IR 7 W AGEIE A A1 B L3RR h it 5K 98 R (tewp) AIEIBILAC (tpm). EEMEIEIBILAS , A
NLARERE , F B DT 5132 VCC REEFSEX I (]

I
I
I
I
!
INA/B |
I I I
1 i i
troLHA l<—> <—>} troHLA ‘
i | i
ous — | .
I I I I I
1 1 | |
teoLHe ‘ ‘ ‘H—l—> teoHLB
! ! tpwos = | tpoLHe — teoHLs | ! !
ouTB } } | |
I I I I
& 6-1. EBMA , 22X KA
6.2 bF+Z T R [A]

K 6-2 R TS EFHEE (trise) AR RS E] (tracy) FIPRHE . G < Q0] S BRI 8] AR B 8] (0 5 245
B EST 7.3.4,

80% 90%

trise Teaw

B 6-2. LFH ELAT T [T TRl AR

6.3 Ha A\ ANEE F o L B 1]

6-3 Jreor AT RE R WA BRI 8] o AR RS DIS 5 BANE L B BR S s h 4, fE5E3E DIS 5l E 2 1nF
ik ESR/IESL HUAE A HEAT S5 % ARELER , WS 7.4.1,

INA \ |
| |
i i
| I
I
) |
i i
| |
| ]
i i
I I
DIS High
i | Response Time
DIS ]
| / DIsLow |
! Response Time |
i ! i ! ! i
OUTA —— U toou
| | 1
L
10% 10% i /L 10%
- T
! |
! i

& 6-3. 25 51 i
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6.4 T[4 FESEX i 4]

{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

1
|
|
|
|
|

OUTA |
|
1
|
|
|
f

[N

Q

X
\/

|
|
|
| |
| |
| |
| |
| |
1 1
| | | |
tPDHL | | ) " I I
ouTB | : T( : AIXQO% teoLH :
I | ﬁé 10% | | I >
| 1 | | t [l | g
! ! DeadTime | | IPDHL Dead Time |
| | (Setby Rot) | [ »/  (Determined by Input signals if |
| : -3 | : longer than DT set by Ror) |
L | L |
& 6-4. FEX BY A FF R B4
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 tyecr+ o out ( BN 40us ) , XFF VDD UVLO , IIEIRE XN typp+ to out ( K 10us ) - B IFEIX
%81 VCCI A1 VDD %l IRHE R S8 )5 |, 7255 PWM (S5 2 BB IEE L n . & 6-5 MK 6-6 Ex T
VCCI #1 VDD i UVLO ZEIR R 71 .

W INA 8¢ INB 7£ VCCI 5 VDD #id H % B 1Tl R AE 2 5 b FiE s R4, WAE VCCI 8¢ VDD #id H UVLO
FFABRMEE tvcc+ to ouT BX tvpp+ to ouT LB, HtE AR . (HZ |, 24 VCCI 8 VDD Wi R T H & B 1%
WA A, 7R H AR BRI HESF Z B/0 , 2EIR/NT 2ps , BAREGGR T RJE S B iy i R R 2 . X PR AR IE IR B 7E
W frasFREREAE VCCI B¢ VDD W H (7] %2 4518 17

A A

VCCI, | | VCCI,
INX /~ Vveeton Vueororr INX
VDDx ; i VDDx : :
| ¢tVCCI+toOUT 3 Vvop_on~ ¢ tvop. o oUT Vuop o
.« | > B

)

4
v

v
v

v
v

OUTX | OUTx |

& 6-5. VCCI L5 UVLO #EiR
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6.6 CMTI )3,

Kl 6-7 & CMTI iiaAhe & 1 fa sron s K

| .

| Functional
| Isolation

|

]

|

| 11

: OUTB:L ouTB
| |

10 O
_:_| l_:_

: : VSSB
| | 9 \ ¢ O
| I

Common Mode Surge
Generator

Reinforced Isolation

Input Logic
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7 A

7.1 BBk

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.

UCC21520-Q1 /& —#K R if FIXCE TE MR IR S0 2% , Zad fic B AT S RF SRR A B A LI Eh #0 h , DLR TR
FEFE SiC MOSFET 18 P [ 2 Rk B A% . UCC21520-Q1 AR 2451 | Beis 545 ik M Bk B I 4E i I E R iig
TR BT E OMIERR , IX S RE - Al F P RS g AR BB X B TE] (DT) % DISABLE 5l , LA B N A%
LR B R85 (UVLO). i N (R IR RIS, BB NI 56 NS, UCC21520-Q1 208 oAt AR ik i
o IRBERFI G5 CMOS F1 TTL Ff%% , G ML s YR ] 28 55 . B 2l iE 2t 45 B 5 N 5] 1
( INA FITINB ) £ , R fovF 58 40 oy st sl 45N

7.2 ReJIER
T T
| |
| |
INA [ 1 ! ! 16| VDDA
— | |
| |
| Il ' [Repa~sl
MOD DEMOD
A > OUTA
| | UvVLO |~
L s | 14| vSSA
I g |
A "
Deadtime ' 8 ! Functional Isolation
Control o | NC
Il L ____
I e |
L2 11| vDDB
| |
| |
| Il ' e~
MOD DEMOD
T = > ouTB
| | uvio M
I o | vsss
| |
| |
| |
| |
| |
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7.3 FetEii A

7.3.1 VDD, VCCI FIX [k (UVLO)

UCC21520-Q1 7EMi k% it VDD A1 VSS 5 iz 8] (1) I8 FL B B B A7 3 3K R4 8 (UVLO) fR 37 ZhRE. >4 VDD fi
HHEAREEEIKT Vyop on BAEESIEKRT Vypp orr I, ERHIA S ( INA A1 INB ) BRIRZ QT ,
VDD UVLO Y Be#B £ {8 52 5 M i i ORI HL P

IR S 2% F i A TR BB UVLO ARZSHT |, IXzh 28 far H i ik BR ) sk sh g 4 b e T b T A 5 A B B AR 47
RHF (WA 7-1 iR ) o EXFIER T, B3 PMOS #% Ryi.z FHIT , 10 K& NMOS i@ T Roamp 4% 39K
Bhesttin . EZEE T , M e Soh e 2 T NMOS 23 4F 1 BIME H |, 43%ca S A IR | % B 4E i il
WZIN 1.5V,

* VDD
=]

Output

Control outT

RCLAMP ‘

RcLawvp is activated
during UVLO VSS

|

B 7-1. FE TR R
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

UCC21520-Q1 Fiofi A th LA 19 5 JE B (UVLLO) (R RrbE . Bk HLIE VCCH (2R BRI Vyeer o+ 7 U
B RSHEA TR, %8 MIBCEE T Voo o FORLIE | (5 S K4S 1EAES. 5350, 5T VDD 9 UVLO
FIL , X EAFAEIRHT (Vyeer_nys) AATREREIZAT
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R VDD , UCC21520-Q1 Al &2 (i 4axt EIRE 30V ; i VCCI , A A&SZ 4 xt ERZ 20V,
% 7-1. UCC21520-Q1 VCCI UVLO ThEeiB4E

A Ifa
s INA * INB OUTA 2 OouTB
5133117 VCCI-GND < Vyocy on H L L L
#1F 8 IR VCCI-GND < Viyeol_on L H L L
4 {3311 VCCI-GND < Vyocy on H H L L
5414311 VCCI-GND < Vycey on L L L L
% {FJ3 315 VCCI-GND < Vool orr H L L L
BIFREE VCCI-GND < Vyeer oF L H L L
% {FJ3 315 VCCI-GND < Vool orr H H L L
B AFRFE VCC-GND < Vyeor of L L L L

% 7-2. UCC21520-Q1 VDD UVLO L5884

e BA i
INA INB OUTA ouTB
A s VDD-VSS < Vypp on H L L L
#F R B IR VDD-VSS < Vypp on L H L L
a1 a i VDD-VSS < Vypp on H H L L
#F R Bl VDD-VSS < Vypp on L L L L
S E3NE VDD-VSS < Vypp ofr H L L L
/A 35 VDD-VSS < Vypp ofFF L H L L
M E3NE VDD-VSS < Vypp ofr H H L L
#1H 305 VDD-VSS < Vypp oFF L L L L
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7.3.2 AR HZEE

F7-3. MmN EER ()
% VCCI. VDDA. VDDB ¥ FH. %% UVLO LIEHRMEZELR |, S 7.3.1.

7N ki) .
INA INB DISABLE OUTA OUTB 8
L L L BARHEIT L L
L H L SRR s L H gg%&igﬂﬁﬁmﬂmmﬁﬁ , MIBEIX B R 25 5 25 RAE S Ul . 15 1
H L L SRARFFIF H L -
H H L Bl pRERIF S L L DT GREFIF IR Rpr 247 2m %
H H L BRI H H DT 5l < 44 VCCI
R | REITE | L SRR L L
X X H L L

(1) “X” #F L. H SRR,
7.3.3 ALK

UCC21520-Q1 A 514 ( INA. INB 1 DIS ) T3t TTL A1 CMOS s A\ B2 , %224 5 VDD R
AR . UCC21520-Q1 HA MM(E )y 1.8V MR T BRIME (Vinan) MUIEDY 1V RAR AT BIE |, JF BB E
AR/ (ISP 5-22 FT 5-23 ), DRISEAT DA 280 P45 55 ( Blnok B 3.3V Sz hild: ) Aoz
G T BAT 0.8V TR (Vina Hys) » e fHEA M G PU vk B I Has 1T RasE . W RAR (T A\ PR K7 T

B, PO i e BEL A S SR A 6 A TR T . K s LR R 200k Q (1

fE %N, D0k s .
T UCC21520-Q1 M A Ml 54 H ik a7 ba s , U H (G S R0E 7] LUK T3/ T VDD |, B & HANE I @il
FIBRAE . XAE , fESEHE SIRERN |, RIGMHE R, IRV P &ML B 5A 200 VDD, i
P, HEIT INA 85 INB KT {E 5 KRR 22 7Re L VCCI I HL K .

SR 7.2) . B, WEA
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7.3.4 B

UCC21520-Q1 Hkfith S0 R ERLh b | 72 I IT 56 Sl HH AR 0P & DI, REGS7E 75 B 4R (LI 5
L (UL T SRR B B IR S 1 AVt ) o i S R K A P I3 MOSFET &5 Mish i _£47
N 74 MOSFET (368 ) . N it MOSFET fIT) RS A 1M I R b ift | AT SEBLPE Sl . S AL 7E
AR A AP A T R, 2E Y 6] 7 46 7 538 N 7493 MOSFET RSEHLIN. % N {38 MOSFET ) Sl i
BH (Rnmos) FERUEI 2174 1.47 Q.

Ron Z 82 R EAE , MNAUEE PIGIESS K S A . XZFy L£A7 N I8 S AE B R N ORIFAE R IOIR
A, I HAUZE S HORES MR P ARy e i P I R il . PRIl 7R 2008 @R By, UCC21520-Q1 ERi A
HOBPHIEART Ron ZEUNT R R IAZOBM . Bk , Ron AR T UCC21520-Q1 il I [a] ) PRIdURR: o

UCC21520-Q1 H A FHi 5 1 N 7418 MOSFET 4. Ro S8t 2 —WE RN EE , HERBEF FhR
A TFHIBHPT. UCC21520-Q1 175 AN H #RAE SR AL 4A & AE Hr By I 6A W& AE HE By ik b . %t BB IS E VDD Al
VSS Z [HHEh3 MBS AT |, XA T AR R B /) MOS % 2% .

N T ORISR B g AR W] SE IS AT, TEREIE R /K S BE o F RV R BRI de N K o O EE A T A
RSN A% AR B e KRNI . X2 KB ES 1C FRAELE TR K eI AR R E R o 75 22 L s K% B
KA AT IR B KR T8 L, 4 e PR UE S HUIR S SO T Sl AR i 2 X TN 1 ORI SR Bl A L ATRE
WA T 8 il AR DR R e AR AR AT o AEMIMBIT SGIYIIR] | 4 5 H RS 7 9K B 48 58 iR e 2 i R 2R 224, T
RRAEARFRFITREMN . SARAF ARG &, BT RG] RE = T 2N &R IRPUE m A 5K 5 85 1
EOS #itdh. Bt , 75 Edm Mt 58 BEOR B R RGP SR I8 AT Zame/INim HH Ik 98 FE bR T- 2 AN RIER - M R
VDD LT MR HL B AT PCB A Ja 35 2R 0N . AR ARIZAT ) die /N Bk 58 7T e KT HLAURR R 3R R B R e/ ik
MHIERE . AT RGEBIIT , LARE A R GEHT s (0 /) it Bk 58 2

» VDD

S

Shoot- =
Input | Through Riwos ouT
Signal Prevention
Circuitry f R
Pull Up ‘TL
VSS

A 7-2. 8%
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7.3.5 UCC21520-Q1 # /) R ELH

1 7-3 7x 7 UCC21520-Q1 19 ESD I ILIF I I 2 A i . IX4REE T ds A IZEXT BB (E i P A%
7N o

VCCI VDDA
[2 gl [161
& 1

INA
INB
DIS
DT
p o S
& 7-3. ESD £
7.4 S[EThEEE

7.4.1 2247 5/ By

¥ DISABLE 5 ik Jyrsr B P23 A S P N Y . % DISABLE 5 Biie ( SRR IT#% ) A UCC21520-Q1 1E
#1217 . DISABLE MK} [AI7E 20ns Yo P, Wil B S AL 2B IR — Rtk . HA 2 VCCI fRFFFE UVLO BIME DL I
i, DISABLE 5|4 #2/E I AL FE R . WRAE ] DISABLE 518 , @ UCK 5] Bdeh | DLSZH 8 4 1
PERE , AN DIS 5] 4 2t fE B = dl 28 1, 7E5E0L DIS 5| AL E 29 1nF [k ESR/ESL HA#HET 5%
.
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7.4.2 T4 FESEX R IH] (DT) /80

ffiF UCC21520-Q1 , A/ mridad LR 7 sUR A8 X B ] (DT)
7.4.2.1 % DT 5| j{ZEHZ] vee

i S EARTE , FbA S BAFEXE A X v ES.
7.4.2.2 DT 5| JEHEZ DT A GND 5| i 8] (¥4 72 L BHL. 2%

AEEAE DT 5] A1 GND 2 8] & — N HL 2 Rpt KX tor fE. mLURHE R 1 ke &3&0 Rpr 18 ,
1 Rpt BA KQ NEAT | tor LA ns NEAT :

DT 3IHIMEEA LN 0.8V , % Ror = 100k i , DT 31BN 100A. i Ror> Sk I , H SIS
PGB EAS— A <INF PR AT Ror FFI0k , LLEERE P NI 2 17 S DL A (UM e AL I TRICAE . AR
UK DT 518

—NMRNE T BRI S EEE S — ME S I ORI B H A5 5 S8 DX [R) 4R 28 1 B 9 9K 3 45 2 2 1 S8 X I )
BN 5 B CAEDI B P AR AR o S R A ey N R I AAhTvs oF O A e R S B BN IR P B
Ve TR %, IF HEIFANRE I IR 3247 I 75 1) CL 4 A2 € RSB DX 18] R LR s IR U B 1 & Al h 8% S8 X
I [A) 3240 T A 2% A

| | | | [ |
| | | — |
| | | | [ |
wa | | o | o |
| | - | o SR
o B B o u B
| 1 | [ [ I I B E—
| [ [ | N |
ne | | | | N | o
— L — — — o
\\DT [ [ [ [ [
[ [ [ [ [ [
| | o | | |
ouTa | | B | | B
Rkl | ‘ | |
N o N T N N
| | | [ [ | fr—
| | | [ | |
| | | [ | |
ours | | | | N :: |
T T T L T T
[ [ [ [ [ [
[ [ [ o [ [
S S T N R S

B 7-4. MG SFA TRA SR HZEZRKRXR

A A D INB B AMCHSE , INA B A& . INB SZEIE OUTB WONAR HE T 5 2 4 F2 5 € 188 X I 18] 43 Bic 25
OUTA. 7ECHmfERERIAEX G , OUTA REMSAS Ay Hi

M B 1 INB &y T, INA AT INA BRZESZRDE OUTA SR HT 8K C 4w 2 1 8 I ZEIX I (7] 43 B
4 OUTB. fECmAEBIERISEXIIAG , OUTB BEfe A Ay B«

%M C 1 INB 28 A HCSE | INA A HESF. INB SZEIE OUTB WK BT 6 & 4 B W E HIBE X I 18] 43 Bic 25
OUTA. ZEXFIMEWT |, MiANESH 55 IXE KT EmELX B TE . Fit , 24 INA Z N5 EFR , INB SZR]
¥ OUTA B N= T

%M D : INA A N(KHESF , INB R HLF. INA SZEIEE OUTA 15 AR HE P I8 4 F2 0 22 148 [X B 8] 43 BiL 25
OUTB. INB i A4 3EX I RIK T CgmfEsB X I a) . K, 24 INB 28 A& BT, INB SZEI% OUTB A&
e
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%A E : INA Z2 A 7 0 INB F1 OUTB I3 A . A T8 sh |, INA SZEDE OUTB $i7 i H 7 I A
OUTA RFFIKHEFIRES . —BEHJE , OUTB A8 MR HE -~ 8 CLgm A 15 MISEIX B (8] 3 Fid 4y OUTA. OUTB &4
FARHE . 7E O E BEIX IS A S, OUTA BERSAS Jg i F.
%4 F 1 INB Z N ST, 1 INA A1 OUTA AR . A T @ Aidyf , INB SZHDE OUTA Hi 21K H P - {F
OUTB fREHMIEHETIRES . — B a5 , OUTA 28 MK FE T F0K S gm e € AR IX I [H] 73 Bic s OUTB. OUTA &4
K. 7E O SE AL IX I A, OUTB AEiE 28 My i .

Copyright © 2024 Texas Instruments Incorporated TR 15 23

Product Folder Links: UCC21520-Q1
English Data Sheet: SLUSCQ2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc21520-q1?qgpn=ucc21520-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSGY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSGY8E&partnum=UCC21520-Q1
https://www.ti.com.cn/product/cn/ucc21520-q1?qgpn=ucc21520-q1
https://www.ti.com/lit/pdf/SLUSCQ2

13 TEXAS

UCC21520-Q1 INSTRUMENTS
ZHCSGYBE - OCTOBER 2017 - REVISED JUNE 2024 www.ti.com.cn
8 LA 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

8.1 MAER

UCC21520-Q1 75 & s b 25 T RE AN 22 b 8 IX sh DL RE 45 & fE—ift . UCC21520-Q1 ( A A5 =ik 18V 1) VCCI Al 25V
') VDDA/VDDB ) Thig Rk HiE |, X5 %23 aE0% HAE MOSFET. IGBT &k SiC MOSFET FfiRMl. sl &
AR B2 B B 28« UCC21520-Q1 BB E M e EP AP g (UVLO. ZEX A AIZEH ) fi&g i i
FFtkfe |, ARt AR AT U BE . VRZEM TS T8 B /N B s oK 8 T 4 J 7 i T v B ) o

8.2 HLAIN F

K 8-1 I HLE B 1R UCC21520-Q1 Gzl it R ARG B 1) 2 5 it |, 1% 225 BT AT DLHIAE 2 R DL i) L i
Feaas b, BlinEpe s BT B0 A b B a0 41 B A B LIRS

vee Rsoor ) HV DC-Link

VCC | |
| | Rorr —0
PWM-A FAA/\/ : :
[ [ Ron |H c
Rin | | IN
PAMS W —;—| }—r{: oW » -
[ [ VSSAT Ras
| |
c Cin| & 1 O
K T _1Cvec o : © :_ _____ Sw
g ol
: I S : ﬁ : Functional
é | 8 I Isolation VDD
— c | § L —
Analog | pisaple LE
or & I Rore
Digital ' '
gital | | |_
<1nF | | R
S T R Sy
‘ | | C
L Cvop Res
| |
Ror | | VSSB °
| |
= — — ! | %
VSS Copyright © 2024, Texas Instruments Incorporated
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8.2.1 il ER

2% 8-1 FH 7RI H B S5 - UCC21520-Q1 IXEh % AR AC & (¥ 1200V SiC-MOSFET.
% 8-1. UCC21520-Q1 #&i+ER

5% 1 Bfr
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

8.2.2.1 #it INA/INB A\ 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 RSN A B N E R BB R

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,

WHRAFEW VDDx-VSSx [ HL JE R #HI7E FET f1 UCC21520 [4axt i RAEE LA , FEue S0l Tl e S Hi i 5
4,

Reoor FIELBUELE 1Q M 20Q A, BAKBR TP I 0 . AGrhik e 7 —A> 2.2Q BRI HEBE SRR H %
R IR R AERIRAITE UL, TZE Dpoot MU MG TN

Vop — Vapr _ 20V -25V

I = ~8A
DBoot(pk) RBoot 220 2
Hr
* Vpgpr #& 8A T H 2 i ERITTHIE R R
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8.2.2.3 Mt IEzh 2S5y ) B PH A%

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. TUIAMR IR R | B FR AR R, DU AT A RE

4. [FCHBLTH (EMI).

¥ 7.3.4 F AR , UCC21520-Q1 BAA G5 3FE: P V438 MOSFET A4t 747 N ¥5iE MOSFET ) Fhi&iiy . 4H
G ISR RN 4A. TRISE , AT DAME R DR 2 SOR P e {E Fr H iR

loa., =min| 4A, Voo — Vepr
Rnmos [ Ron +Ron + Rarer_int

3)
log. = min[4A, Voo ]
Rywos | Ron + Ron + Rarer i (4)
Hoop
* Ron : #MBSEEIH.
* RGFET_INT . IjJZ%EE'é1ZI&%’5V\]%MHH&%Bﬂ ( ijﬁj%ﬁ%ﬁg%‘siﬁ%ﬁﬁ ) o
o o+ = WEEFIHUE - 4AL MBS B0 V6 (E 7 L I RN 2 T W AR SR 2 [ 125 Fi BEL T H 5 ) R 22 1) 7 A /DM
TEAG
Voo — Vaor 20V - 0.8V
loa, = = ~2.4A
Rywvos || Ron + Ron + Rarer e 1-47Q2 (| 5Q +2.2Q + 4.6Q (5)
log. = Yoo = 20V ~2.5A
Ruvos || Ros + Rox + Rarer m 1.47Q([5Q+2.20 +4.60Q 6
R, E A S 37 B 20 5 2.4A A 2.5A. [ERE , A DU DL R A ke TH R0 (8 E FL
|OA7 =min| BA, VDD — VBDF — VGDF
|:{OL + ROFF || RON + |:{GFET_In'[ (7)
los. = Min| BA, Voo = Voo
ROL + ROFF || I:{ON + RGFE'l'Jnt (8)
Hrp
* Ropg 1 AMHRITHLRH ;
* Veor : 5 Ropr FHECI R AIFEBE AR W IER R . A E) ]88 MSS1P4.
o o VEEBERE - 6A. MK OB 7 04 [V R 0 AR 35 T AR 0K 20 [ i b BEL T B R PO 2 D) 1) e /ML
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fEAt e

| Voo = Veor = Vepr  _20V-08V-0.75V .

oA~ ~ RoL + ROFF I RON + RGFET?Int ~ 0.55Q+0Q+4.60 ) 9)

Voo — Voor 20V-0.75V

los. = ~3.7A
Ro. + Roe Il Roy + Raper e 0-55Q+0Q + 4.60

(10)

[RIE e 0 ARG ) 0 {1 8 LR 43731 4 3.6A ATl 3.7A.

B, M F A IR 2 3] PCB i R AN 6 2 2 AR o I BIX 5 2% 3 1 110 2 25 Hh JBRmT DA il i WA £ A
XA IR T FEGE MR T . Rk, BRZVE BSOS T REHM A IR IXZh B8 I0BE . S5 — 5T, TR AR I
%% (Ciss) AEH /N (IBH/NT AnF ) W), WEAE F7 rE 70 FE R R T 3R 25 26 RN, IR BRIV R BRI TR R JE , #8al
Ta BRI .

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 Z YE AR H PH 833 B

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 fHE MR KB AF Dh R IR FE

WPHCHRE) B T R GEeh B JRE P 045 UCC21520-Q1 (Pop) MITh st FE RS Fi ik ( 4 ApMPHLIREh s ) o
DR, E12 B BRI R LA 1E Pg th , Aol ort ST i

Pep & RBIIHRMAE , thiE T UCC21520-Q1 v SR IRAA , AT DL I 1508 170 8™ AL AR R kAT
(S

F— AN ERFHSNFIFE Popq , H P E IR AL —E FFORMZE T TAER I E S Th R BFE LA S IR Bh 2% 1 5 )
#. Pgpq Z2fE4E VCCI. VDDANVDDB. JFIRMIAR ML LN |, £ L MR E] OUTA Ml OUTB I 7E G 48 1
M. B 5-4 BoR T IESMEE PR T R s i i #e S TR Z M SR TEARBIF |, Vyee =5V H Vypp =
20V. 24 INA/INB LA 100kHz A M OV Pl % 3.3V i, 45 AFAN B I _E A IR lveer = 2.5mA H lyppa = lvops
=1.5mA. [k, A BUE R PL R A Pgpq -

P

aoa = Yveer % veer + Vopa X1

poa + Vvope X lops = 72MW (11)

B A BRI RRAEHE Popo , W R4 E R i %S | SREh & AR AR T 90 8 3 Hhonf e AT 78 Al . 47
BT R A R BN HFE Posw AT LA AR A AT 5

Posw =2 Vpp x Qg xfgy (12)
Hrp
* Qg =&Y SR MR BT .
T SR R o0 2 FE IR BEA T TR SR A OC AT , I VDD K5 5T IE FE IR PR G R TR PR 2 A
BRI, FEA RN =1

PGSW =2x20V x60nC x100kHz = 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
o i g B UCC21520-Q1 M AKX #345i#E Pepo /& Pasw HI—#B70 . WURAMAEMI R Sh 2% sy 0Q , U
Pepo #55T Pogw , I HATA MR IR Sh &5 1 FEH0K 7£ UCC21520-Q1 WAEHAL. U1 SRAFAEAMAE S A S B kE , )
SRR AT E MR IR B 2% BB/ B BRI AR R ). EEEERR SRy AR FR R IR B 4AVBA TR
B, Wb/ fr v PR L PR [ E R RE , PRI, WORB R A BIAT |, B ARk . L, Pepo 1E
XA T AR -

FH] 1 - Lk BRI T h PSS

p._Fasw Ron |1 Rnmos N RoL
GDO

2 Ron IIRnmos +Ron + Rarer it Row +Rorr [ Ron + Rarer_int (14)
EiZ g | Brg T e Hz e IR /T 4ABA | Rt e] U R DL A F k5 E UCC21520-Q1 #iHK 3K
BARFE

240mW 5Q|1.47Q 0.55Q
Pepo = x + ~30mW
2 501(1.47Q0+2.2Q0+4.6Q2 0.55Q+0Q +4.60 (15)
R4 2 - AeLRtE R TR A
TR_Sys TF_Sys
Papo = 2 x fgyy x| 4A X j (Voo — Vouras (1)) dt + 6A j Vouras (t)dt}
° 0 (16)

Hrp

* Voutas(t) A IRZN# OUTA F1 OUTB 5 JIE I8 A1 G Wil AL SRl (s , & ] AT TERE (72 I
N AA , TERWIIT N 6A ) X MR A AT R B . R, VouTas(t) SRR ZRPER) , T DU H T
TR_Sys Al TF_Sysc

W F RS | R G — A R R AR | TS — AR, W Pgpo A2 1 IR 2 (A, T
R, TR BRI RO RE . UG, MR EKEI AR UCC21520-Q1 H ) AR IR B 4 1 FE Pgp
N

Pao = Papa + Pano (17)

FEARBL RG] % ESE T 102mW.
8.2.2.6 fHHLE
UCC21520-Q1 4k (Ty) Pl AN AT

Ty=Tc +¥1 xPgp (18)

Hr

o To MR R AR ES TS ) UCC21520-Q1 4RIl fE |

o by Ak A PEREE B RIS BT ES R

i 25 Z TS AES B (W 1) IR R ANEIBE (R yo) PRI K B8 i 45 I A S A v R 1 . K280 IC IR 40 4
R i 3 5] 2B B 2 PCB v, 1 R —/NER 0 I R BE BB AR SE T (8 7R BL AL AT R AR B ) B, R
FALEREB o A ReiE i Sh 2R A e A AU Reyc L , Flng J@H2E00TE IC 28 LR HESR . fERTH
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HABEH T | i Reyo B oiEMEM AL BB S 450 . W A2l R BOE T 1C T0EE F BE & 72 MR I 55 A1 N FH 36
B ARl se I A5 . R ELE R AR R AR R T DO A B R LR IRE N . AR Z(EER B
B “CEGEAIC HLEEATE R MR

8.2.2.7 %# VCCI. VDDA/B LA %

FF VCCI. VDDA #1 VDDB [1)55 % A #x F el g pe 20 2. @ UUA P R A e B k. B /K5
HAZE R HK ESR AE ESL. FRMENGEEM Z EHEHEES (MLCC). EEAZE , MLCC LA H R E Kaim
SEPRE A . BN, eI 15Vpe MEIRMMER |, MAF 25V, 1uF X7R HZ#% K HE RN 500 nF.

8.2.2.7.1 ## VCCI £ 5#

HEFER) VCCI 1155 1 FL 25 28 SCRFVI 2 BT 75 (B 285 FEL IR DA AL FEVRVE A |, 53 0N L mA. R | 28 s i
FH 100nF LA ) 50V MLCC. 5w & ik 5 VCCI 5 I BE AR K, M ERIE R T 1 v F f4HEL A
fRH 72 28 5 MLCC FEHH E .

8.2.2.7.2 ##E VDDA ( 3% ) 55

VDDA HZE#TE B4 HIREC B RN 25 27575, T SCRFEIE 6A ML DX Sl Ha it 8 28 - 75 B D)5 i AR 4
FEAe e A 3K 2 L o

BEANFF I B BB 7 A2 FE AT T PLE I LR A U TS

lyop @ 100kHz (No Load) —60nC 4 1.5mA _ 75nC

fSW 100kHz (19)

C)Total = C)G +

H

* Qrotal : T 75 Je FL T

© Qg IR MR LA

© Iyop : 100KHzZ. ZSHRAKMH I 1 5 1 L7 5 46 .
o fow : MHEREKED & I SCHA

G, Fraa i) Cgoot Z8%F fe/IMELNT

— QTotaI — 75nC — 150nF

Coon = 3V 0.5V
VDDA . (20)

Hrp
*  AVyppa 7= VDDA AHIHLESL: , EAE] A 0.5V,
TSR |, Cgoot MMAE R FIHHE TSI . XFAE VAL B E R SRR ED |, DL R TR P i A

2 DR AR B B A T B — e kP S O . BRIE , BEAE Cgoot HH LS — B L RM M E |, R X BRI RS
JE VDD F1VSS 5| E . ApIHiksE T —4 50V, 1uF HES.

CBoot = 1HF (21)
WA, MUERH R VDD £ VSS I AR FE R 6.3 W TSR TR LU . BAH N
PR E S AR E , AL AT DR BEI AR R R IT S T R A8, SR 5 76 v (0] 3 368 391 1) 325 0 S A A AR K 8 85 i S HL
R U F PR R R P 2R UVLO R BIE AT, e (AN B 50 s R S0 i 0 F 2 R P Zh 388 o IR AN 3245 (7
RIS , W2 T SR AD & oy ot P vy divdt ARy dv/dt RS, JF AT REXT aeF I i -
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A BERE— D PR A 0 A9 [l (22 BT, dEIEE VDDX - VSSx 5l UE B A ik ESL/ESR M55 Bt AR 35, A
BlrHs—> 100nF. X7R M EEH A 85 Cgoor HBRMALBEESERE

#E
{fﬁﬁﬁj{% CBOOT Z:IJ_IL%E‘ﬁ}o Y:Eﬁﬁﬂ.‘/l\%ﬁﬁw , CBQOT ﬂﬁé#ﬁ%?ﬁ% f Wﬁ VBOOT %1%*#75: UvLO Ux

To B, Bl FET SRR RBRBEMAG 5 4. SAMERIA Caoor 7RI , 1% —Hei A i
RS 60 E S MR
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8.2.2.7.3 #£#% VDDB # 7 #

Wi B A 5 A M E RS , FFE% VDDB AR (£8 8-1 hiERHN Cypp ) » EIXARH %A
B REIT , VDDB HL & 48Rl F 4 ~HEA VDDA fit. X HLl Cypp #4345 7 —4 50V, 10 uF MLCC fil—
A~ 50V. 220 nF MLCC. nifm'E st 5 VDDB 5| I R B AR xS e K, i ff K F 10w F H5 CvDD
FEIE P £H R F A 2 28 o

8.2.2.8 SEX A I BT8R

Nob R FH 2 M A FL YR A 4 B A A, THUER AN RS 358 SR AR 2 TR AR BB X I [0 158 B B TRl b sh S P el kA 4

H R UCC21520-Q1 FEIX I T HLAR E SO —ANIHIE T B 1 90% 21 55— liE ETHIT 10% Y [ [A]
b (ISP 6-4 ) o B AT ORSEIX I W) e B 5 Dk A%, B flE N RIE e . (B2 | 5B
(] ¢ B A BEAN 2 S R D AR e e AR e PP I SE DX T DA A DX T] 50 B B g A1 B M X sh #2238 oG i L FHL A . B
TBERS T L/ FELIAT LA 7B A AR BN LR

PAUR J& A7 K Anfar g UCC21520-Q1 k45 & 1& HE X I 8] F 2 3L
DT, =DT,,, + T, +T, T

Setting Req F_Sys R_Sys ~ 'D(on) (22)

L

DTsetting : UCC21520-Q1 FEIX I [ ¥ B ( #f7 59 ns ) , DTseting = 10 x RDT ( A KQ ) &
DTreq | FVE RS ZVS ZR T AR I M50 Vs 155 2 1111 R G & FEK 1,
Tr sy © TESURR. HUE/BIE A PHRIRIONARL T , RS I T Rt i,

Tr sys | TEGUR. HUR/MARERIRION T, RGP S50 LT,

Ton) | BEIERME , WG AEEHELS S 10% BI2030 AR

EZIK%WUEP y DTSetting lﬁy‘j 250ns.

FIER , UCC21520-Q1 ZEIX I Al B B i1 DT 51 E kg (S0 11 7.4.2) , BEIIERE R H S MHE
DI IE] o 2IAE DT SUAIFHLR —> <1nF R R A5 Rpr JFHE , LUK EAF T8 RE -

\
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8.2.2.9 EL7 % th 4 4w B A S A rL B

R AR PCB i R AU K B 5] 28 ( 4k TO-220 1 TO-247 #dsbt ) 5] N A9 A By | o3& A i A st
UK AE i difdt AT dv/dt TR E A e IR . R R BT RE B IE |, MiE =AM EEE KA S F X
o TE MR 3K AN Lt 6 f B A — P ] DO R ES PR ERAE BRE DL R I8 776 . T 1A SEI G b A 20X 50 s B 10 LA
B¥o

8-2 Jreor 1 I 1A B B 3R R H 20 A S 4 AR R A IE A BN & b A G i B SR T B — AN . Al
BHFNRERERE. WU Vo 5T 25V, NCHHE N -5.1V, FHEHEEAN 25V - 51V =
20 V. ifiiE B WXahAs HLEK HIEIE A MR, RIGIZECE S ENA A TERECEM BRI |, JFH Ry EAAERSESD)

¥Eo
T T HV DC-Link
, | 5 VDDA Rorr —O
| |
C
| | A1
| I —L — 25 VT@ R H | Cn
, | OUTA™ | ON S _—
_:_| |_:_ 15] A\ —

| | |
| |
5 Lo oo * ’ o
=t

el g ro--= il Vz=51V

(2]

S| | = | Functonal ) SwW

‘g_ I8 1 Isolation J|_
I o |

= e T
| ‘© | VDDB
T
| |
| | —O

ouTB
| |
—|—| I—,— 10
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K 8-3 o 1 RIS IR ( B S A XU U ) (55— Mo IR Vs BROE IESRB T K, T VA - SE
FORH LS . 818 B (WACE 5818 A AR . BUAR T EPTR RIEECE E L M TR, Al e R E
IEA7 RS R R Bt 1 B KA R

: : o VDDA Roet HV DC-Link
: : >—;E|:: £ Cas @
I | R
| | OUTA ON ||'4' 1. Cn
_,_|I |—,—I 15] 1 —A\A\N —H e
| I ——Ca
e VSSA
L [14]
el 1 8 F-———- L O
2 [ I .
a3 | o | Functional SwW
5 I8 1 lIsolation q
gl & Lo J'—
P VDDB
T S 11
| |
| |
OouTB
- ~
| |
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K 8-4 fos , fJa— IR IR E | B MR SRS TR AR R A R . SRR R T S
P R — AN, JF B A IR A T s ks . X =Ry Erb, SRR R, BT it L
fEEthiRD. Ak, SRR kTT A LR RIRYE

1. PO IR S B AR T AR POE | T HaE i A EL e KRR T B S B S B AR T AR
o L, FEBEAR R TT SR, AP ARSI IR 0 2 BIOR R e 0 25 FAT [ 0 | 2 b (40 50% ) IO e bb ey
Ho

2. il VDDA-VSSA WZ5i 4 F a2 % 1) it Hs SR O R A2 i WO HL VR AL TRV TR Y, SR RS AN T 9% a0 230 538 B A
(B FIFE ) A ARG AR, MBI A IR IS YT B 28 i e . BRIE , BRARRIL
AP AR, e B P AR, IR JEVESE B 100% (54 LE

VDD
RBOOT

HV DC-Link

,—L|1 =1VDDA c, Roe O

Input Logic

y=I
|
I q
: z F{ON ||_
| >—%OUTB ,)(4. .’\/\/\, -
| __CVDD R
L Lhper - L.
| |
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8.2.3 W HIZE

Kl 8-5 FI&l 8-6 s 1 UL F &M NI 8-1 From Beitvn il Y FE eI i /2 - VCC = 5V, VDD = 20V, fgy =
100kHz , VDC-Link =0V,

EE 1 ()  UCC21520-Q1 INA 55 5.
EiE 2 (R ) : UCC21520-Q1 INB 35 5.
I 3 (M) - SIThERSEE ERHHRIEE S
EIE 4 () @ RMThRSEE LRSS .

fE&] 8-5 rf , dHId INA A1 INB KIZTLAMY 3.3V, 50% G HfES . DR ME BRIz 55 AA 250ns 46
DXIFE] , 4nP 8-5 B Frs. JEIXIE Al B O 250ns i, SEX (A LA /N T 1ns.

Kl 8-6 JE/n T Il 8-5 WIEMITORIE , FHrr 3R AL 1 A% B LI B AN b/ B B ) 0 S 50 o bt F T AR X B
H]o EERAR , Y R AR D)2 S AR I MR AR AR 5| B TR AR 1), AN & BAAE IR Bh % OUTA Hi1 OUTB 75l
JE_EUAS R o ER T A Sl AT SRR FL AR ( Rons Ror ) AN HOHE REFEAIHL R , 7EI 8-6 LR T A
LTHETE] (16ns) AT FEES[E] (9ns).

I 8-5. INA/B 7 OUTA/B {1 & Bl & 8-6. E/EMRBTLHE
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9 HYFRAH AL

UCC21520-Q1 & s N E (VCCI) /v F 3V Fl 18V 28] Har 4 B HJF HE K (VDDA/VDDB) i [ B ik T i
F ) UCC21520-Q1 FAS o 1% B e 58 H s 31 ] 10 T BR Bl 45 w10 0 P9 30 R R B 8 (UVLO) R4 Thfg sk e . VDD Al
VCCI ML TH A4 H ) UVLO BIfH (A% UVLO MEZ(E R |, 2 17 7.3.1 ) . VDDA/VDDB 3t [l i) R EX
et UCC21520-Q1 AT BX Bl 1 Th 28 28 44 1) f KA AR 8 . UCC21520-Q1 #8-E A X 1) VDDA/VDDB i K1H
(25V).

%24 7E VDD M VSS 5l I [AHE — M A GG B A & . XA SN R BRI A CE . 2K ESR M %
RIMMERE ARG B DR VOFE X R R AS - b —DMREL8 100k, AT H4ME ; 5N
<100nF A&, HT gt

[FFEH , IENAE VCCI A1 GND 51z [ i B — N 55 B L R 2% . it UCC21520-Q1 an A2 4 v i I8 AT L VAR
IR/N, IBAZ 557 1% 2 25 T LA A 100nF 23508 /ME
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10 A7

10.1 fi BT 59

WY GE PCB #iJ& , LASREL UCC21520-Q1 I itk fE. R &S,
TTHBE.

+ WAZI{E VCCI A1 GND 5z [a] LA f VDD #1 VSS 5 il -z [ 51 #5414 B (K ESR Ak ESL A4S |, DA
TEANT TN R S A T3 I S B FL L

o N TEERIFRTT A VSSA (HS) 51 EF= A5 R BRAs |, Db ZUR ] BE IR /N TS AR5 5N AR JEC 350 it A A R A
Z ][ a A LR

o FEVCHIEIX A E L Rpr ML S5 A S 5L UCC21520-Q1 (1) DT 5] BHITHCE

o EEWIEIERRIITEE R uC i, 7E5EIT DIS B HIALE Z) 1nF KMk ESR/ESL 125 8% Cpig #7558 .

BEHE RN

o G5 EOREX it AR AR 7S R AR F P e AL P UL PR AR AE B /N IO D IR B XN o SRR 2 PRI R, IR
DR B J5E b/ i VA iAW 5 _E (MR 7 o WA X3l 48 0 U R R R i 1A L

c EEAEERRE, HPOE AR EAS . B2 TRE . RS 55 B A AR AR S A R TR SO ER
T . B2 ARG VDD S5 R AR IE L B 2 TR AT SO S . XA U e AT N R AR O
PRI TR TRI R A, 75 2 e e B PRI o T LU/ )N BT R B AR PR B FEE AR T AROX T 1 DR T S AT B R B L

AR

o RTRRIIZANA G 2 17 (KRG B VE R |, VB G rE INEh 2R A 0E R OB AR PCB A5 4RE4 . B PCB 1)
I, LB IE AT BRI UCC21520-Q1 F& B MEREHIT5 ko

o SXETEREEMAROAC E (b A FUEE B IKE) 5 I 7 Bk 1500Vpe HIELTEERS L FIBAT ) | R
1 U AE N PCB A58 18] PCB A ) ({1 I€ LR B .

BRE RSN

o WIRIKEN R R IR E BT R R RS, 4 UCC21520-Q1 Al it Pt KR ( B2 VEMER
WEZ 8.2.2.5) o &M PCB fi i B a4 7= AE A EBUR B PCB |, 58 KRR 5 b B 25 31 L B R 1)
BHBT (0 yB)o

o NI INER:F VDDA, VDDB. VSSA i1 VSSB 5| i) PCB 4 , 5 8 KPR 2 i in 2] VSSA Al
VSSB [1i#E# (EZ MK 10-2 fE 10-3) o AN, 2003 FE pi T $2 M i = L . PCB VER S T,

s WMBERZHEZANE , MR PGEE /N E S 1@ LK VDDA, VDDB. VSSA fil VSSB 5| il 122 51 ;4 2 17
M E YR . AN, 1A, ANRLEE B R AN [ R T T PR A 24
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10.2 A7 R Bl

K 10-1 BoR T —A 2 /2 PCB AiJaintil , Hbrid 7E5MEZE ol

Bootstrap Diode

Input Filters PCB Cutout (Bot. Layer)

(Top Layer) Il

PWM Inputs
(Top Layer)

tnuniae

VCCI Caps.
(Top Layer)

Cl4eee
GND plane

ey RDT e =
C3 e

—E

Transistor

VDD Caps:
(Bot. Layer)

& 10-1. 15 @B
K 10-2 F1/E 10-3 fEoR 1 02 RS2 AR R A 4

#1E
FIZRAMAR N 2 (65 AT PCB ALkl il , M eR 1 B e TERE -
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S HE 2 v AT AN AR SR B 4% < TRV [¥) PCB A2k, DL KRR SEHMAE vy [Ras AT (€ i, XA, thx ™
R BRFE b9 /b £R T 75 A2 LSRR A TETT ST A1 VSSA (SW) ( AT REAFTE = dv/dt ) A DU A% B ) 2 2 18] 5 350 e

Mo
R -
=k | | =g <4
o =
K 10; THEAT LR FNE 4 23] 10-;51‘5)%'2‘13?2%%%

10-4 A& 10-5 437152 3D A J&y B IR A0 EAMAE I

#HiE
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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 ©)
@ )
UCC21520AQDWQ1 Obsolete Production SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125 UCC21520AQ
UCC21520AQDWRQ1 Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UCC21520AQ
UCC21520AQDWRQ1.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UCC21520AQ
UCC21520AQDWRQ1.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
UCC21520QDWQ1 Obsolete Production SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125 UCC21520Q
UCC21520QDWRQ1 Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UCC21520Q
UCC21520QDWRQ1.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UCC21520Q
UCC21520QDWRQ1.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 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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

Addendum-Page 1


https://www.ti.com/product/UCC21520-Q1/part-details/UCC21520AQDWQ1
https://www.ti.com/product/UCC21520-Q1/part-details/UCC21520AQDWRQ1
https://www.ti.com/product/UCC21520-Q1/part-details/UCC21520QDWQ1
https://www.ti.com/product/UCC21520-Q1/part-details/UCC21520QDWRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

j PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS
www.ti.com 18-Jul-2025

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 UCC21520-Q1 :

o Catalog : UCC21520

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
UCC21520AQDWRQ1 SOIC DwW 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21520QDWRQ1 SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
UCC21520QDWRQ1 SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC21520AQDWRQ1 SoIC DW 16 2000 353.0 353.0 32.0
UCC21520QDWRQ1 SoIC DW 16 2000 356.0 356.0 35.0
UCC21520QDWRQ1 SoIC DW 16 2000 353.0 353.0 32.0
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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

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
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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.
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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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