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INA. INB. ANDEN/
ke N TR TG 2 23
L NS 08 1 v
VINCHYS g ) g 1
. VEN_HYs
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PTs 1% 1.7kQ<Rpr<100kQ Ror = 10k 86 99 12

DT (ns) = 8.6xRp(kQ) + 13 [IBEX N &4 | Rpr = 20k Q 167 185 203 ns
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M

AU )
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AR AP, B0 Vyee = 3.3V 5 5.0V, M VCCI ] GND ] 0.1uF HL% , Vyppx = B 15V ( 5T 12V UVLO ) &k 20V
( X+ 17V UVLO ) , A VDDA F1 VDDB #| VSSA 1 VSSB ) 1uF + 100nF B% , DT 5| jI&% , EN = VCC 8 DIS =

GND , T;= -40°C % +150°C , C_ = OpF

DURRZF A T O BRI T 1) 8 SONBEN 5| IR B IE BB IAT , AR 2 i 3R L ) R R IR (Bl

S5 PR A B/AME  HAME  BKE| B
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S il L S [A - ns
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FALL i it SR ns
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S S 38| 2 b ST o )
teon | fEARAEIE - ISP R P VIH % it 10% i3 2 33 45| ns
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IE ’—1 _ IEl. N2 | N2 X /4!\ y
tPDHL FERRIEIR - PRI VIL Z1tH 90% I3 471 5 26 33 45 ns
tPDiENiHL EN iR ZEIR - 7y B~ BTG LS tEN/DIS_FIL =20ns ( MY ) N 27 48 80 ns
- VDD=VDD_ON+0.2V b | ,
tPDiENiLH EN M S AETR - % HLSF 31 sy L O3 = 100ns , 500kHz 27 48 80 ns
towmin |53 E 5 H 0 5NN i BE VDD=VDD_ON+0.2V % 5 4 12 30 ns
i MK = 100ns , 500kHzZ , T, = -40°C
% -10°C 0 6.5 ns
[troLHa — teouHsl » IteoHLA ~ teDHLEI
tom RUIE T B 20 2% 1) A% 7 B IR DU C
i \kih 98 = 100ns , 500kHz , Ty =
-10°C & +150°C 0 5 ns
[troLHa — teouHsl » IteoHLA ~ teDHLEI
; - K FE = 100ns , 500kHz
t Bk 5 i ’ 0 5 ns
e RS [troLHA — tepHLAl » ItrDLHB ~ tPDHLBI
[CMy| T PR S U 125 Vins
Ve = 1500V
[CML| % B P AL BB S P 125 Vins
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5.10 L 4e P2

_. 60 1800

< — lvopas for VDD=15V

E L — Ivppass for VDD=25V 1600 \\

% 50 N _ N

= \ = 1400

= £ N

O 40 N g 1200 \

[0

a & 1000 \\

c ()]

o 30 c

£ = 800

s \ : \\

g’ 20 . %‘ 600

€ \ T 400

=l \ L ]

= \ 200 N
3 \\ , N

0 20 40 60 80 100 120 140 160

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

Ambient Temperature (°C)

/I 5-1. 142 VDE FRAtR Al s AR AT ( i | T 52 RERKIRRUDR IR, (452 VDE #7
St A AT ) %)

1.E+12

1.E+11

1.E+10
54 Yrs

1.E+09
1.E+08
TDDB Line (< 1 ppm Fail Rate)

1.E+07

1.E+06 VDE Safety Margin Zone

Time to Fail (sec)

1.E+05

1.E+04

1.E+03

1.E+02

/ 1800V s

200 1200 2200 3200 4200 5200 6200
Applied Voltage (Vgys)

] 5-3. 3R K% B A AR AT A TR

1.E+01
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5.11 SR
VDDA = VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

17.5 50

T
L~ 45
15
A 40
12.5
35
— L~ ] —
< v 7 < 30
10 £
= 1 = _—]
g -1 L e 25
g 7.5 g /
3 L1 // 8 20
AT A
5 > — 15
/// 10
25 — VDD=15V — VDD=15V
— \VDD=25V 5 — VDD=25V
O . . . . . L L
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0100 200 300 400 500 600 700 800 900 1000

Frequency (kHz)

5-4. HFIBE RIIHFE (lvppams) SHRZ KR AR (LA , VDD

Frequency (kHz)
B 5-5. @18 FIRIHAE (lvppas) SHHEZAHKR (1nF Ak,

Frequency (kHz)

Kl 5-6. FHlEEWIEFRE (lvppas) FHRZ H KRR (10nF #E ,
VDD = 15V & 25V )

=15V 25V) VDD = 15V & 25V )
30 14
—— 500kHz
27 12| — 1000kHz
24 —— 2000kHz
—— 3000kHz
21 10
< <
T8 T s
2 15 =
g 12 — § 6
O / (@]
9 4 [ —
6 — | T T
—— VDD=15V 2
3 —— VDD=25V
0 ‘ ‘ 0
10 20 30 40 50 60 70 80 90 100 40 20 0O 20 40 60 80 100 120 140 160

Temperature (°C)

& 5-7. &@iE (lvopa) HEEERSEREZ KRR ( TR, RH

2
1.6
< I e s B B B
T 12
£
o
g 0.8
0.4
— VDD=15V
—— VDD=25V
0 —
40 20 0 20 40 60 80 100 120 140 160

Temperature (°C)

& 5-8. iHIE (lvppas) HAEIFHRSREEZ RKXR ( LAK ,
fRESERIAN , TR )

HIFF A )
1.6
15
< I
E L
€ 14
R e
5
O
1.3
— VCC=3.3V
— VCC=5V
1.2 . .
40 -20 O 20 40 60 80 100 120 140 160

Temperature (°C)

B 5-9. lycc) B ASHIFRERSEEZ MEXR (£, KB
A, BFFR)
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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 / 55 -
/ Output Pull-Down |
25 5 ——
225 ,/ - 45 —
/| E 4=
- 20 ()
< // © 35
o 175 g
£ g 3
= 15 @
® 25
12.5 ha
/ 2
10 /‘/ 15
75 — tRise
: ’/ — tran 1
5 : 0.5
1 2 3 4 5 6 7 8 9 10 -40 -20 0 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
0 - 34
£ £ _
> > i
2 32 L T
o [a]
5 5 %2
= = B ey o
% 28 5 O e S
Q.
o 19
o i
24 30
— Rising Edge (tPDLH) — Rising Edge (tppLH)
—— Falling Edge (tPDHL) —— Falling Edge (tpprL)
20 - - - - - - - - - 28 I 1
40 -20 0 20 40 60 80 100 120 140 160 32 34 36 38 4 42 44 46 4.8 5
Temperature (°C) VCCI (V)
B 5-12. feHBER SRR R B 5-13. f£383ER 5 VCCI Z %R
3 2
—~ 15
2 z
2 > 1
c ——— c
s 1 = 3]
L2 =
7] >
o o0 © 0
£ 8 T
e}
s 4 é -0.5
[0] ®©
@ o))
S © -1
a s
-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)
Bl 5-14. kB REESEEZABXR B 5-15. f23&3ER LA (tpy) 5 VDD 2 HIKISE R
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5.11 JAIRHE (42)
VDDA =VDDB= 15V , VCCI=3.3V , To =25°C , £H# , IR A .

Temperature (°C)

B 5-20. IN/EN {&HI{E

2 15
- 15
< 14
()] 1 —
c I~ —
5 05 — 3 13
3 o —
[0 o
a (=
5 05 g 12
A 3
g -1
[ 1"
A 15 — Rising Edge — Vvbp_oN
— Falling Edge — VvpD_oFF
2 ; ‘ 10 ‘ :
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. FBIERILAL (tom) SIREZ AR R & 5-17. VDD 12V UVLO HE 5EEZ <A
2 0.9
0.89
— 15
>
2 < 088 ~——
5 2 —~
@ 1 o \\\
T 2 o087 ——
> .
O T
-
3
05 0.86
— VCC=3.3V
— VCC=5V
0 0.85 ‘ ‘
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)
& 5-18. VDD 12V UVLO iR# SR 2 % & /& 5-19. IN/EN iR 5 B2 FIHIRR
1 1.9
1.89
0.99 1.88
1.87
S S
< 0.98 < 1.86 —
e — \
% \\\ % 185 T
% o 7 —
£ 097 £ 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)
& 5-21. IN/EN &R
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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 0
g s oNC
£ 550 — Rpr =20kOhm £
F 500 —— Ror = 100kOhm S — N
§ 450 2 4 N
8 400 = N
350 \\;
300 2 N ——
250
200 \
150 0 >
40 20 0O 20 40 60 80 100 120 140 160 40 20 O 20 40 60 80 100 120 140150
Temperature (°C) Temperature (°C)
| 5-22. SRR SHILZ IR (Ror =20k Q MA00kQ ) | g 5.03. SRR IINLAL S RBEL [RIF ( Ror = 20k 71 100kQ )
20
— C.=2.2nF
—— C=10nF
15 \par
S 10 f
A
(o)
8
g 5
0 A
-5
0 100 200 300 400 500 600 700 800
Time (ns)
Bl 5-24. SR H BT
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6 ZHMER B
6.1 fERREIR MK 5 R B E

K 6-1 s 1 W AGETE A A1 B 4L EIR v 5K 58 R HE (tpwp) AEEIRILAC (tpw). EEMIEIEIBVLAS , M4
BN LZUFEA , JFHR DT 51k #E % VCC SRR BEIX I A].

INA/B
I I
l !
teoLHa l<—> -— troHLA L_>
| tom | |
OUTA i \ l l \
I I I I I
| —
teoLHe ——»  tppHiB
! ! tewos = |teowss — teoris| | !
ouTB } } | |
I I I I
& 6-1. EBHA , ZHFCXEH
6.2 bF+Z T RERS H]

K 6-2 Eor 7 IE _ETHEE (trise) AR B A] (trac) HORRHE. A 5% a0 fa] S B J6 b T i 8] AN R BA i Ta) 1) 5 245
B, BZRT 7.3.4,

80% 90%

trise tearL

B 6-2. LJHAEIAT T [ R A

6.3 i A\ FIZE R e L B[]

Kl 6-3 JE7~ 1 2R ThRE g NS 1] o EAAENS DIS 5 A 422 1) 5 25t il 88 1) | #E 52T DIS 5 4L & 100pF
% 1nF [k ESR/ESL A SHATE M . HXREMER | iESHY 7.4.1.

e J
en _\L_/

|

|

|

EN L |
ow :

|

|

|

|

|

)
Response Time | Response Time

|

|

|

|

I

|

|

| |

|

| EN High |

| |

| |
|

| |

| |

|

& 6-3. ZH 51 e 7
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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

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

1
|
|
|
|
|

OUTA |
|
1
|
|
|
f

|
|
|
| |
| |
| |
| |
| |
1 L »
| — : ]
tPDHL | | ) " I I
ouTB | : T( : AIXQO% teoLH :
I | ﬁé 10% | | I >
| 1 | | i | | g
! ! DeadTime | | oo Dead Time ' |
| | (Setby Rot) | [ »/  (Determined by Input signals if |
: : : : : longer than DT set by Ror) :
| | | : | !
&l 6-4. FEIX BRI FF R S50
6.5 L H UVLO Z|# i FEiR

TE IR A % RS 2 i RS U HE R 2 /7, UVLO ETHR B4 2 A 4E4E L IEIR . %FF VCCI UVLO |, ILiE
IB5E XN tyeorr o out ( BH A 42us ) , %FF VDD UVLO , IEEIRE XN typp+ to out ( AN 10us ) » EXTE
Ik gt VCCI A1 VDD 4B e R & st 5 |, 283 PWM 155 2 Bl % & 4 e = .. 1K 6-5 A 6-6 JER T
VCCI #1 VDD i UVLO #EIR R 71 .

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 LH UVLO %#EiR & 6-6. VDDA/B - UVLO JEiR
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6.6 CMTI )3,
K 6-7 ;& CMTI R & 1 iy B = A

vee

Functional
Isolation

|

|

, 11

l :L ouTs

Input Logic

| |

: : VSSB

I I 9 * O

L T~
VSS

Common Mode Surge
Generator
& 6-7. fE4Lf) CMTI MR EE
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7 VE4N

7.1 R

N T PRI R D3R SRS TR T R D ARG |, I 2 £ T2 0 10 i 4 i R 00 24 A PR AN 2 1) T K L i
MW OR AN &8 . £ —LefF 00T, P85 Joik s (62 08 i FEL R SR h T R R A4 MR . AR08 A P il 2R O 1 O T
JuRnit , BOAK B BT S RS SR 3.3V BIREY , AR L2 LK.

UCC21551x-Q1 7 — 3K R ik XU IR SR B % , 7T DA B AR S5 2 A SN LIRS ¥R 4, ] DASRBh B SiC
MOSFET fEN I Z RIS M AR o Zas P AT IR ZHFIE | BBV S HL it R IFER O RENS TR PT SRS A
UESSHS R HE - AP A3 W g A2 A0 XIS (8] (DT) £l AE B0 T Az EN 51 RADK S N\ A0t H s A9 % Hs
(UVLO). B NS fRFFITHEIS | BRE M AR SE A IS |, UCC21551x-Q1 e Hkin th ORFF VIR BKBh &
B 5 CMOS M TTL e, Al 7 AIIDL R a2 i) 2555 . AR 2k JEIE 2 th H % B 1% A 510 (INA RTINB ) 4%
i, DRI o P 58 A AT b s B 4

7.2 TIRe T HER]

| |
I I
I I
INA | 1 [ [
I: I I
_ | I I
I I
I I
L m DEMOD >_ Deglitch
: : UVLO Filter
I I I:y:l

I
I

o
O
o=
| S
| B |——— - 4
Deadtime a
| c | i H
> Control S Functional Isolation
[ T
I ®© |
L9 +— 1] voos
o=
: : Driver
|

DEMOD Deali
glitch
UVLO >_ Filter 10| OUTB
9 | VSSB

Y
]
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7.3 FetEii A

7.3.1 VDD, VCCI fI’R E4i5%E (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

IR S 2% Fd AL TR BB UVLO ARZSHT |, IXzh 28 H i ik R ) sk sh g 4 b e T b T+ A Y5 A7 B B OR 57
RHF (WA 7-1 iR ) o EXFER T, B3 PMOS #% Ryi.z FHIT , 1 K& NMOS #iHE S Roamp 7% F 9K
st . LB T |, WA ROt 2 T E NMOS S 4E BB L | 24U E S B R | % B
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

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 IjEei8 48

BA it
U INA INB OUTA OouUTB
FH1FJE B VCCI-GND < Vyeey on H L L L
S80F 4 29118 VCCI-GND < Vgl on L H L L
#5311 VCCI-GND < Vyccy on H H L L
FAE 5 B11E VCCI-GND < Vyeey on L L L L
#MA3IIE VCCI-GND < Vycer oFf H L L L
21 VCCI-GND < Vyeg) oFf L H L L
21FJ5 315 VCCI-GND < Vycey oFF H H L L
213 VCCI-GND < Vyeg) oFf L L L L
% 7-2. UCC21551x-Q1 VDD UVLO IffEZ#E
N i
* INA INB OUTA OUTB
284k 5 2 #1E] VDD-VSS < Vypp on H L L L
#1F 8 B 311 VDD-VSS < Vypp on L H L L
#4F )5 2 81 VDD-VSS < Vypp on H H L L
#1831 VDD-VSS < Vypp on L L L L
#1FIE 35 VDD-VSS < Vypp oFF H L L L
#1EE 35 VDD-VSS < Vypp oFf L H L L
#1FIE3)J5 VDD-VSS < Vypp oFF H H L L
#1F )5 VDD-VSS < Vypp oFF L L L L

7.3.2 Wy A 2R

x7-3. WA EEERD
¥ VCCI. VDDA. VDDB & L. HX&1 UVLO TR ELZEL |

HSH 7.3,

WA Hith

INA INB =N OUTA ouTB S

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” Fn Ly H o R .
7.3.3 BIAZ%

UCC21551x-Q1 i A SN (INAL INB AT EN ) ZE-1-5e% TTL A1 CMOS i A BRI EIZHH , %1245 VDD Hii
sEAbEES . T UCC21551x-Q1 HAT L RMEDy 2V (K T BIME (Vinaw) FIRRUECDY AV F(RHCTBIME |, JF FLRE
SRR/ BRI RT A A P Rl (5 5 (Blisk A 3.3V dz il &t ) Bt IKshfmA s . mTRA 1V
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HIEIR AT (ViNa_Hys) » aefFRA ORI HTEVEREIF HIZATARE o ERAR T AN CRFFITHE | A0 S v BH 25 2 o Rt
XERLG E TR AT . BESSHFHAREHE Y 90k Q@ (ISP 7.2) o (R , WA AERRA , VI B0 H .

H1T UCC21551x-Q1 F4 A 55 % tE SR 5 s AR R &, BRI SR V0 FH P D BT e S RO MR 6 A7 % VDD . Jitiin T
INA 5 INB (L5 5 HIRIE 227~ it VCCI i Lk

7.3.4 HiB %

UCC21551x-Q1 i th SR LR85, REVS 76 B 5 LA I B2 LI (B B v - A8 FRIET 50 S B 40 (1 oK P JELIX
ITE) (SR RSO R TRR BR FE AR R 2 P dVidt ) o e R ES K Bt — A P YgTE MOSFET 5 —MiAMK L
77 N 438 MOSFET ( Jf¥k ) - N 7478 MOSFET %%ﬁé%%ﬂﬁiﬂﬂﬂéﬁﬁ%ﬁﬁ » AT S B PRE Ft  JX Al I A2
i RS AR PR g ey RPN, AR [ P9 A 5 N 7A3E MOSFET RSEEL -

Ron Z 8 HIRMEAE , (AR PIGIESSFH Sl A . XZBy A7 N I8 S AE B RA N ORFFIE R IOIR
A, I HAUTES HRAS IR SRy P Sl . % N VB S FIE LN 1.47 Q. HIE , 7Rz
FIEP B, UCC21551x-Q1 B+ L i)A 2 2 4 NMOS Hil 4 PMOS Z B FEBEHEE |, Bl 1.47Q/5Q |, i%
(KT Rop ZHMERKIME . Ron HMEHER 1 UCC21551x-Q1 FHit I [A] i PRsk 4% -

UCC21551x-Q1 T i) Fhr 5400 & N i MOSFET. R, ¥t/ — W B RN E(E , HFRes b THoRS
TR . UCC21551x-Q1 Eﬁﬁﬁﬁ\iﬁﬂj%ﬁ ERRAL 4A UE(H R HIRA 6A WE(EFE Rk . i EAE VDD 1
VSS Z [HHEShH AL B IEAT |, XA T AR R B ) MOS % 2% .

N T DRATE AN SR 5 255 A i T SE MBI AT |, TERF I BRI 98 B o L URR IR R R R s 1 /DN K R T P A T AR
YR AN & b A 3 2 e ) N KR . X0 HIRED RS 1C AR BT WK I AR R E ) . 7R B EL OIS T
KT R BRIk 98 5, 4 BE ORAE i HIR S 23 I el AE IR T 2 o X TRtIN 1 sk SR sh 4%, AR
WA TS 5T AR DR R e AR AT o AEMIMRIT SRIIIR] | S H RS 7 9Bl 48 58 U RR R e 2 i R AR 224, T
RAEARFRFT RGN SR AT ARG &, BT RFUT R RE 2 T 20A IR s A 5K 5 28 1)
EOS #iidh . DBt , /Mt 98 BRI IR RS AT SEI8 4T o % e/ M Kb 98 FE R T2 AR - iR A 2
VDD H T MR BEAT PCB A e a3 AR RN Al I8 AT B e /I ik v 58 B2 AT RE K T HL U PR v s 1R B /N ik
MIERL . NHEAT RGERWTTT , LA E BEAS SR G0 T 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 T -tk E 514

1 7-3 Jon 1 UCC21551x-Q1 ) ESD R et ivith R 2 A4 4l o St 135 PR 400 R AU (B BB R
7N o

VCCI
@
6V

A Fy
INA
INB
EN
DT

& 7-3. ESD 414
7.4 B IhRRAE K

7.4.1 fERESI Y

F EN SIUABOMRHE ( SORFFITES ), RIS SCH PN o R EN 51 2 s i Pl i UCC21551x-Q1 IR iz
7. EN MR GER A 48ns (Y A{E . HA 2 VCCI fREFE UVLO BIMELL LR, EN SIBIA RN ( IF HARA
B o WRAMER EN S, UK T ERSE VCCI, DLSEILE R BTEERE | @R 51 26 EN &R
IR AR, RS2 EN 5L fE 4 100pF 2 1nF (1K ESR/ESL R 3 3E4T 551 .

7.4.2 AR FESEIX B H] (DT) 51

il UCC21551x-Q1 , FiI F o] jiid LA J5 2L B S8 X I [ (DT)

7.4.2.1 ¥ DT 5/ fliE#2/ vCC

SR EAITE , FIEASEAIEXE A X RV EE.

7.4.2.2 DT 5/i## % DT 71 GND 5/ B2 |59 9% 72 B 75

i@k AE DT 5 EAT GND Z [ E — N HFHES Rpt KX tor fE. AT LURYE 720 1 Kife &&E 0 Rpr H , H
H Rpt LA kQ NHAL |, tor BL ns SHEAL

tpr = 8.6 X Rpr + 13 (1)

* Rpr =100k Q I , DT 5IIHLGUR /N T 10pA. AEBCH DT 51 &= .

—MRNE S TR RBIE 7 —ME S g FEIEDC (8] o A5 5 B8 DX I TR 46 2% 1 B 0 UK 2l 2% 2 A 1 56 DX I T3]
G PN EREEIP AN TR UL 58 S (R B QTR s WA il S =i S ST A 8 vl IR 45 7 1= e
PERI B Ed s, JF AR IE WIS AT 1 SR BOE MSEIX I ). 95 7.3.2 o JfF LR 1 &R IREI AL X
I () 12 4 AR 21
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| | | | | | | |
I | [ | — |
| | | | | | | |
ma | | | o | N |
| | i | N I
| | | | | | | | | | | |
B m | N T
ne | | | | N | N
! ! ] T ! N
| | DT | | | | | | | | | |
| | o | | N
OUTA | | | | | | | |
] 1 L ‘ 1 L
T T i T T T
| | | | | | | | f—
| | | | | | | |
| | | | | | | |
outs | | | | B B |
| ; ; | | ; ; | ; | | |
| | | | | | | | | | | |
| A e c | D e F ]

B 7-4. FMRANE SR ETRMASRZBZEKXR

ZM A 1 INB B NCHLSE | INA 22 A E . INB SZHDE OUTB 3N HE T FFK B 4 F2 8 52 128 X B 8] 23 it 45
OUTA. ECHFERE MBEIXIN a5 , OUTA fEs A8 A s>

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

%M C 1 INB ZAMKHLF | INA 59K H T . INB 2RI OUTB ¥ MK HLF 3+ OUTA 4 iic E4mfEsE 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 ZE NAGHSE | INA PR E . INA SZETE OUTA AR HE T I8 B 4 F2 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 5 HF i INB Al OUTB I A . A T i, INA 5280 OUTB F7 24K H 7 I
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 i f°F 1 INA AT OUTA AR HLF . N T 8 %ii %F , INB 23781 OUTA i =A% B A

OUTB fRHFMCHIRZS . —BifIalJa , OUTA A2 fIR -1 R4 T4 A2 ¥ € HIBE X I (8] 73 Bic%s OUTB. OUTA o4
AR RO BEFEIX I E] 5, OUTB RE AL Ayis fi P
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8 L FH A St

#IE

LUR BB 2 BE BANE T T e, T ARG AR PRI Se 46k . T % )7 R AR STl E & o i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

8.1 MNARER

UCC21551x-Q1 A A4 b &5 Th e FI 22 ph 28 IR s D e 45 & £ — it . UCC21551x-Q1 ( B A wiik 5.5V 1) VCCI #
25V ] VDDA/VDDB ) BB RiGRIEHAThRE , XA ZasFeete FI/E MOSFET. IGBT 5 SiC MOSFET H&
A, E AR B AR IK S 28 . UCC21551x-Q1 B EMUTH. SFRYIIEE ( UVLO. FEIX T AIZER ) fis
AT M RE , BT N BT PO BAS . YRR TS T & S /N S5 Kt JRndkr= & ki
W,

8.2 LN A

8-1 FFI LR TR UCC21551x-Q1 KN M MR E S H it | %52 it il URIAE 2 0 LI s )
Heaastdhrh , BlnFEPE RIS BT P A R 2 aC3h 41 BL = A B LR BN

vee Rsoor
VCC T T HV DC-Link
| | Rorr
PWM-A FAA/\, : :
Rin | | Ron |
| | Cin
PWM-B A\, 1 _'_|. }—ﬂ W L
: : VSSA TCBOOT Res
],J.C __CIN | E | P | e
-1 _1Cvcc © : % :_ _____ SW
>
I S| | 2 | Functional
. c
‘g_ I © | Isolation VDD
= Blrs Lo 2
o
110 | 7] | R
EN : —_— : OFF J
Cen | | Row ||—
| |
= I I
o g
| | . O
L | T T
VSS Copyright © 2022, Texas Instruments Incorporated
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8.2.1 WitER
% 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 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 FANW I E

8.2.2.1 %11 INA/INB F A\ JE 55

AL USCHH P 3 G 5 S N AR 3K B 88 045 5 AT SR DL 2SRk g ( BRAER ) B i M5 S . SR, AT DA N )
A RIN-C\ TED: 23 R I8 B AEHE A8 R Bl PCB 2k 5] AFIIRE

PEEIEPE AR EH 0Q £ 100Q il N Ry A1 10pF F1 100pF Z [A ) Ciyo 7E/RBIH | EH Ry=51Q H
Cin =33 pF , AR Z1N 100 MHz.

ERPEIXEETOERT |, — 58 BE B B R TP 8 5 4% 4% 2818 22 [A) 31T AU

8.2.2.2 #FESF B EH 2 REREEB A

AW, A SRR SaEn | A RSt VDD BN 2 RS AT AR . N A S TR L M B
fEHR , R E 2 R BB ST R RO RS AR K. SEFIEER T R A KR . MoK S) 28 H
B R B IR AR RS W S IE B A  R R E BRAE .

BRFRAMEE A2 A Bk B S PR W el B I ) IR PR AR S5 AR SIC P A R
B DU KRR B D S ) R R RN AR S fe s s 7S S i 5 N R AE . AR, BB RN 800 Vpg. H A K
B R R N %K T BRI R IR R AR . BRI, AREIhik R T 1200V SiC Z A% C4D02120E.

Wit B2 H RN, @ E 258 Rgoot. M 2% HLFHLIE 0] F T B#(% Dgoot AP HIIRIR HLIR | FEFRHAEAN T 56 & 4
Ny VDDA-VSSA HLJERIRITHEER,

WARER VDDx-VSSx [ HL L R HI4E FET 1 UCC21551x-Q1 f4ant i K&EME UL T |, £ L6150 T Al e Xt s
i ARR

Reoot MIEBEAE 1Q F120Q 28] , BAREGRT AT E A . ABIAFRIER T —A> 2.2.Q BRI HLPH 25 KRR H1] 5 2%
THEHFRIRIA IR . ERINFELT | A Dot MW HEIRAL A -

| Vpp — Vepp _ 20V -2.5V 8A

DBoot(pk) RBoot - 2920 ~ (2)

He
* Vppr 7 8A AT B2 M LI TEIE A IS B
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8.2.2.3 MRS #H i1 6 L 7%

M‘%BHH&EIBZ:B%%%BE%% RON/ROFF HT

1. BRI %A B R B R .

2. PREIE R/ TIT o6 dv/dt. difdt Ak — 8 S e kR 51 RS IR .
3. AN IR ShERE | AR A R, AR T SRR RE
4. PHERHEBETIE (EMI).

iy 7.3.4 FRTIR , UCC21551x-Q1 HA A& FEEE P i MOSFET F%i4h £ 47 N VaiE MOSFET ) _FHighH) .
A TEE R BN 4A. I, BT RUE R LR 28 sCOR PN A5 47 IR -

loa, =min| 4A, Voo — Veor
Rnmos I Ron +Ron +Rarer _int 3)
log. = min[4A, Voo ]
I:{NMOS || I:{OH + I:{ON + RGFETﬁInt (4)
Hor

* Vppr /2 8A SN B2 HRE LRI IE A K .

* Ron @ #MEBFE ALFH .

M RGFET_INT . IJJ%%W%V\]%MHH&EEKH ( %ﬂlﬂzﬁuﬁi%ﬁﬁlﬁi@ ) o

o o = VAR - 4A. WSS & 0B R L IR AT S T WA X 2 (] F B T 5 L AR A 2 TR PR B /DM

FEARHH

o = Vo, = Voo _ 20V - 0.8V 0 4A
" Rymos lIRon +Ron + Rarer e 1.47Q(15Q +2.2Q + 4.6Q (5)
| Voo 20V ~ 2.5A

oB+ = Rywos I Ron + Ron + Rarer i T 1.470 [|5Q+2.2Q + 4.6Q ®)

PR, e R e B 7 FRLAE 43 3k 2.4 AR 2.5A. [RIRE | AT AT DL A xR TH B HE F At -

Vo — V, V

DD ~— VBDF — VGDF
RoL +Roee [| Ron + RGFET_Int

lon. =min| 6A,
)

VDD — VGDF

log. =min| B6A,
ROL + ROFF ” RON + RGFETilnt

(8)

Hrp

° ROFF : &l‘%ﬂ;’%%ﬁ%ﬁﬂ ;

* Vepr : 5 Rope SIS 0] I AR AE O IR 18] e Fe o AS9 1) — B8 MSS1P4.

o oo WEEEHIR - 6A. WA DK A% (R HE R AR Ik T A AN SR 2 [ % e BEL T H B LR PR 2 TR PR e /M
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fEAt e

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

" Ro +Rorr IRon + Rorer 1 0.55Q+0Q+4.6Q ©)

Vo, — Voor 20V-075V 40

los— =
%R +Rorr | Ry +Rorer 0550+ 00 +4.60 o

PRIE e AR I Ve J8E P 3787359 9 3.6 A AT 3.7 A\

HERE , MR IR 32 ) PCB A7 Ja) A 5 38 A BT o AR SR B 5% 20 B o 1) 242 R R AT DAY A e (il A
Wz I S BOS AT e L, SR ATE R KR B A NI SRS 88 A Bk . T3 — 5T, S Th AR AR
HLAF (Ciss) IEH /N (HH/NT 1 nF ) W, UE(ES A0/ FRIRUIC D T30 it 2R 20N, RO BT AN R BRI RRAE , %
T A AR S 3 o

WRABER OUTx HE 3 HiI7E Bdl R b i 4 iy RBUEME AT (BFEBES ) |, 78RS 500 R vl BT 25 14 i i 4
o FHED 2 FIMMRIRE |, EAE FET MR i & — MM E R Bk . AA /e b/ R e, n] DU
HNEREHAL M, DUMER OUTx HLEEH/A7 2 VDDx il VSSx Hi [k .

8.2.2.4 W ZJEH H [ #5E #F

AR DR 2 5 i AR b R AL AN E RS, RO AR B YR A B 2S Ras BN T AR . SEH
FH #3184 Bh T 7EM AR 3R sh % fe 0 S8 - ahdh 2K P2 /0, FECKET IR S 2 B dv/dt 51 Sl xS . ZH
FHAS I H K/NT 5.1k Q F1 20k Q 2 0], HARE BT I3 4-) Vth F1 Cgp 5 Cgs 2t

8.2.2.5 1AM R4 T)FHFE

WK IR B 2% T R G S35 FE P 45 UCC21551x-Q1 (Pgp) B TR AGFERISM B HE B (o5 i A B 5 FELBH 2% )
DA, BB ZRETREIFREETE Pe th , A A AT I8 .

Pop /2 KRB DIRFE , B kE T UCC21551x-Q1 I AR IRAE |, AT LU v 50 LA 73 57 AR R 4hReskons HLidk
AT 5.

F— A RERFSHFMFE Popq , HHP A SIS ERAE — € T RAUE T TAEN I ESTh A BFE LA IR Sh 2% 10 5 5 1)
#e. Pgpq Z&fE4E VCCl. VDDA/VDDB. JF-MAR ARG L T , £ &%) OUTA Al OUTB £ TAE &
J:(M%o E21§1§UEP , VVCCI =5V H VVDD =20V, i—/l INA/INB u 100kHz %ﬁ%y\ ov ﬁ]?ﬁ%% 3.3V EH‘ , {DI\M:EI‘F/I\EE
HEJ:E@EEY}ﬁ IVCCI =2.5mA H IVDDA = IVDDB =2.5mA. JH: , ﬂuﬁﬁU\Ti\\iﬁﬁ‘ﬁ PGDQ :

Pepo =Vveer X Iveer +Vvppay X Ippa + Vyppp X Ippp = 112.5mW (11)
A BRI RHREDE Popo , MR BAA % M HEHE | IRBIEAEREN T O o0 L AT /A e A i . A7
HIT RSB S TFE Pgsw 7T LLEE PL R A AT 5

Pasw =2 Vpp x Qg x gy (12)

Hrp

© Qg IR E A MR FL AT .

A SRASF 43 28 F ST IF R AN OC A | ) VDD KA T IE F YSRGS (] 1 ZEE
BIE , fEAS R 7= Bl

Posw = 2 x 20V x 60nC x 100kHz = 240mW .
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

PUCC21551DQDWKRQ1 ACTIVE SOIC DWK 14 2000 TBD Call Tl Call T -40 to 150
UCC21551BQDWKRQ1 ACTIVE SOIC DWK 14 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 UCC21551BQ
UCC21551CQDWKRQ1 ACTIVE SOIC DWK 14 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 UCC21551CQ
UCC21551DQDWKRQ1 ACTIVE SoIC DWK 14 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 UCC21551DQ

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF UCC21551-Q1 :

o Catalog : UCC21551

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)
UCC21551BQDWKRQ1 | SOIC DWK 14 2000 330.0 16.4 |10.75] 107 | 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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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

UCC21551BQDWKRQ1 SoIC DWK 14 2000 356.0 356.0 35.0
UCC21551CQDWKRQ1 SoIC DWK 14 2000 356.0 356.0 35.0
UCC21551DQDWKRQ1 SoIC DWK 14 2000 356.0 356.0 35.0
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PACKAGE OUTLINE
DWKO0014A SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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0.40 DETAIL A
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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

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

R0.05 TYP R0.05 TYP

DU —4

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK
OPENING

-y
[
J L 0.07 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

L—i (9.75) 4—J

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

SOLDER MASK METAL
OPENINGX [

M~ )

)

JL 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

4224374/A 06/2018

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWKO0014A SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (2) T—'] ¢ 14X (1.65) ﬂ ¢

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

Li (93 4—‘ Li (9.75) 4—‘

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

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

4224374/A 06/2018

NOTES: (continued)

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