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Ving = OV, EN = VCC. VDD = 25V 27 3.7
Vinx = VCC, EN =VCC 2.7 3.7
VoDx VDDx #1E BT Vine = VCC, EN = VCC, VDD = 25V 2.7 37 mA
Vinx (3 PWM (OV - VCC, fsw = 500kHz, EN 4 5
VCC)
Vinx 12 PWM (OV - VCC, fgyy = 500kHz, EN 4 5
VCC, VDD = 25V)
VCC EHREEDKEEAV Y a/LR
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Vvce oFfF VCC UVLO 3iH FAW ALy a/L 2.35 25 2.65 \%
Vvee Hys VCC UVLO ALy a/LRDEAT YL R 0.2
tvce+ to out VCC UVLO 7 JEFE 18 42 80
tvee-to oUT VCC UVLO %74 0.5 1.2 7 us
tvecriL VCC UVLO 7Yy F L7 44 0.4 0.9 3.1
VDD EREEDEEEA v a/L RLBIE
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Vvbb_oFF VDDx UVLO 32.H FAW ALy va/L R 12V UVLO A7 vay (A A7 vay) 10.7 1.5 12.3 \%
VvbD_HYs VDDx UVLO AL i a/bRDEAT YA 1.0
Vvbb_oN VDDx UVLO &6 B3Ry a/LR 16.4 17.6 18.8 \%
Vvbp_OFF VDDx UVLO &6 RV AL wia/LR 17V UVLO A7 vay (A A7 vay) 15.4 16.6 17.8 \%
VvbD_HYs VDDx UVLO ALw i a/LROERT VA 1.0 \Y
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Vi AJJ High ALy )V KB 2 23
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Vi Ly ATJ7 Low Abw izl REIE 0.8 1 v
. VenL
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. VEN_Hys
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HIIRZ A B
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5.8 ESIHVHE (FiX)

Vycer = 3.3V £7213 5.0V, VCCI & GND EDRIZ 0.1uF D=5 2424855, Vyppx = 15V (12V UVLO D4 £721% 20V (17V
UVLO D#34), VDDA 35118 VDDB & VSSA 35518 VSSB EDRIIC 1uF + 100nF D=7 B &4k, DT e dvn— 1
2. EN = VCC %72iZ DIS = GND, T, = -40°C~+150°C, C_ = OpF ($:iZitib D72\ RY) (1)

INGA—H T AN B/ME  RERE REKE Bf7

TINT T B Ron &, VT > 7 BRENRE S
Ron ERTLOTIEHVET A FEMICOWTIE, | loutx = -0.05A 5

oy 834 EBEL TS, o
RoL TN AT louTx = 0.05A 0.55
TITAT TNFo
VouTrd OUTX DI AT 2547 F Ny lout = 200mA, VDDx |37 0—F 47 (KHE), 1.6 2 \%
Voutpp OUTX DN T o747 TN lout = 200mA, Cypp = 100nF (RS HE), 1.6 2 \4

TR ZADEF—N—F T DTS FI T

DT By &4 —7 2%, F2iE,. DT B % VCC | INA| INB (ZLoTHREShA

DT 4! ﬁf\/\‘ . > - -
HeREZ 2L o TyF—r_R—F57

SR 44 AORTE (Ror S 0.15kQ DHA) | Ror = 0~0.15kQ 6 0.2 6| ns
DTs -

FoR A BFREORE (1.TKQSRyr s |ROT = 10kQ 86 99 12

100kQ DHE) Ror = 20kQ 167 185 203| ns

DT (ns) = 8.6xRor (kQ) + 13 Rpr = 50kQ 399 443 487

(1)  TAMRHETOBRDOFTNL, EDOENIAL T MNRIE, 2O MO MPRALERIIVTNET
(FFIZREIR D72 ERY),

59 A4 v F %

Vol = 3.3V £7213 5.0V, VCCI & GND ED[IC 0.1pF D=5 %8568 . Vyppy = $7213 15V (12V UVLO D54y 7213
20V (17V UVLO O#;47), VDDA L0 VDDB & VSSA BX T VSSB LDz 1uF + 100nF DT oY EEEG, DT B donm
—5 427 EN = VCC %7214 DIS = GND. T, = -40°C~+150°C. C, = OpF (¥ ik JRY)

IRTA—H 7 ANGeft: wAME  RRME  &KE| BAr
C_ =1.8nF, VDDx = 12V, 20% 7% 80% 8
*T
trise HISEH EADRER ns
C_ =1.8nF, VDDx = 25V, 20% 7% 80% 8
£

C_=1.8nF,VDDx = 12V, 10 /S—& >k
N6 90 N—tUN ET

teaLL HISE 5 T EER ns
C_ =1.8nF, VDDx = 25V, 10 /x\—t& |

"5 90 N—tK T 8
e s . NSV AR = 100ns, 500kHz, A/ VIH
t 2 JE - - — 26 33 45
PDLH {EHREAE - Low 25 High S 10% ECOISRIAHIE ns
TN . NSV AR = 100ns, 500kHz, A JJ VIL
t AR AE - / ; IV 26 33 45
FORL | SRIBESE - High 25 Low Mo 90 —t b ETORMZNE "
tPD_EN_HL EN JGZ AT - High "5 Low tEN/DISfFIL =20ns (T‘,ﬁ@ﬂﬁl)\ VDD = 27 48 80 ns
: — VDD_ON +0.2V L1 |-,
tPD_EN_LH EN J&SZEAE - Low 725 High AL 20 = 100ns. 500kHz 27 48 80 ns
tPwWmin H b b i/ NS 7OV AR VDD =VDD_ON + 0.2V 2Lk 4 12 30 ns
AL = 100ns, 500kHz, T, =
-40°C~-10°C 0 6.5 ns
¢ FoT I FrF RIARDEHLEE~> | ItPoLHa - teoumsls IteorLa - troHLS
DM s —
F AJ17 L AlE = 100ns, 500kHz, T, =
-10°C~+150°C 0 5 ns

[troLHA — teoLHBls |tPDHLA — tPDHLEI

. _ ANJ17VAlE = 100ns., 500kHz
tpwD 2V ARG S T 0 5 ns
e [troLHA - toHLAl |tPDLHB - tPDHLEI
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Vycer = 3.3V £721% 5.0V, VCCI & GND (DRI 0.1uF D=7 %4565 Vyppx = £721E 15V (12V UVLO D4) Ei-1%
20V (17V UVLO D34, VDDA XL 0t VDDB & VSSA 3L T8 VSSB LI 1uF + 100nF D=7 o445k, DT B ii7n
—5 4> EN = VCC %7-1% DIS = GND, T, = -40°C~+150°C, C_ = OpF (¥FIZFEik 720 FEY)

2RGA—F T ARGt B/AME  ARME  BKfE|  BfE
[CMy| High L~V RAEE—R Mo v = Mk 125 Vins
— NSNS VCM =1500V
[CM| Low L~UL[RIARE—R hFo v Mt 125 V/ns
5.10 #3451 phiR
60 1800
< —— lvppass for VDD=15V N
£ N\ —— Iyppass for VDD=25V 1600 AN
g % N £ 1400 AN
S \ £ \
S 40 q é 1200 \
g £ 1000 \\
S 30 2
s \ 2 800 AN
2 20 \ %‘ 600 N
E \\ & 400
-
= 10 N 200
o N
5 N\ : N
0
0 20 40 60 80 100 120 140 160 0 2040 Amb?gm TerﬁgeratJrgo(cC)QO 140 160
Ambient Temperature (°C)
2. N — b ‘% ,‘5‘\ N > :, : 5]
B 51 VDE [t THRS NABADBRT ¢ L — | B 52 REUDERDS VOF - LHRnL®
T4 MR (WHOF ¥ RVHRBICEELTNS m=T 4
BEDETF v RIIVDETR)
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1.E+12
1.E+11
1.E+10
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 06

1.E+01

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

5-3. ifkigiga > T Y OFG TRl
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5.11 fARAF1E
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, & (FFIZFLak D72V RED)
175 50
A
L1 45
15
Py 40
12,5
T 35
< v o A < 30
E 10 £
= 1 = _—]
= L~ // E 25
S 75 > 2 L
&) L~ = 8 20
T A
5 P 15
/// 10
25 — VDD=15V — VDD=15V
—— VDD=25V 5 — VDD=25V
0 —_—
0 L L
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 100 200 300 400 500 800 700 800 900 1000

Frequency (kHz)

5-4. F v RIBH7=Y DEBRBR (lvopas) EFREE DR (BR

. VDD =15V F£7=(3 25V)

5-5. F v RV /=Y DEBEBER (lvopas) EARE EDBME (InF

Frequency (kHz)

B4, VDD =15V £/=(3 25V)

Current (mA)

— VDD=15V
—— VDD=25V

10 20 30 40 50 60

Frequency (kHz)
5-6. F v RIVHI=V DHBER (lvppar) & EAEE L DOBR
(10nF &%5, VDD =15V /(3 25V)

70 80 90 100

14
—— 500kHz
12| — 1000kHz
—— 2000kHz
—— 3000kHz
10
<
E 8
€
[
5 6
O
4 —— ——
) —
0
40 -20 O 20 40 60 80 100 120 140 160

5-7. Fv X7V DHBER (vopas) SBEEORBR (BR

Temperature (°C)

i, BEXA yF U IEBEE)

2
1.6
B 1.2 —
z
[
‘5 0.8
0.4
— VDD=15V
—— VDD=25V
0 —
40 20 0O 20 40 60 80 100 120 140 160

Temperature (°C)

5-8. Fy RN B/ Y OFILHRER (lvopas) SRE LD (B

A, AAlLow, AL YF I L)

— VCC=3.3V
—— VCC=5V

1.6

1.5
<
E
€ 14
o —
=
o)

1.3

1.2

40 20

5-9. BILERER (lvce) LBEE DOBF BAM. AN Low. X

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

AyFJizL)

12

BRHI T B 70— RS2 (DR B Ab) #21E
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5.11 KRIVFFHE (FiX)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, & ] (FFIZFLalk D72V RED)
30 6
—— Output Pull-Up
275 // 5: —— Output Pull-Down |_—
25 L
225 ,/ = 45 T —
= 20 / s ‘I
B ys % 35
o 175 °
£ g 3
5 @ 25
12.5 o
/ 2
10 ,‘/ 15
75 — trise
: ’/ — trau 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)
5410. M5 MY BLUILETHUKBELARE DK (VDD = 5-11. i HiER &IRE & DR
15V)
40 36
36
N w 34
£ = —_—
8 3 g R
© ] —]
=} [a]
5 5 32
= = s e
5 2 2 T
Q. Q.
9 9]
a a
24 30
— Rising Edge (tPDLH) — Rising Edge (tppLH)
—— Falling Edge (tPDHL) —— Falling Edge (tppHL)
20 —_— 28 L :
40 20 0 20 40 60 80 100 120 140 160 30 34 36 38 4 42 44 46 48 5
Temperature (°C) VCCI (V)
5-12. RHGERE L BB & DB 5-13. EHGBIE & VCCI & DR
3 2
—~ 1.5
_ 2 B
g > 1
§ 1 T ——— g .
K] >
o 0 © 0
< 8 ]
= S 05
[ -1 ®
2 g -1
& &
-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)
5-14. 8V ABEHS &RE L DMk 5-15. {RRGERER v F > 4 (tpy) & VDD DLEE
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5.11 (AR (Fix)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, & ] (FFIZFLalk D72V RED)
2 15
n 1.5
< 14
@ 1 = —
% os antll S
s T o 13
I o — 3
3 =
5 -05 g 12
g 3
© -1
3 11
T 45 — Rising Edge — Vvpp_oN
—— Falling Edge — VvbD_OFF
-2 : 10 ——

Temperature (°C)

5-16. RIEEY v F > 4 (tpw) &BRE L DR

-40  -20 0 20 40 60 80 100 120 140

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

5-17.VDD 12V UVLO R b v ¥ a)V K &BE L DR

UVLO Hysteresis (V)

0.5

0

Temperature (°C)

5-18. VDD 12V UVLO ERX TV L R &iBREL DR

40 -20 0 20 40 60 80 100 120 140 160

Hysteresis (V)

0.9

0.89
0.88 ]
\\
\\
\\s

0.87 —
0.86

— VCC=3.3V

— VCC=5V
0.85

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

5-19. INJEN ER TV > X &BE & DBIR

1

0.99
2 0.98
E ‘\
<] — |
£ 097
£
0.96
— VCC=3.3V
— VCC=5V
0.95 ‘ ‘

Temperature (°C)
5-20. INJEN @ Low XL v 3V R

-40 -20 0 20 40 60 80 100 120 140

Threshold (V)

1.9
1.89
1.88
1.87
1.86

1.85
1.84 B

1.83
1.82

— VCC=3.3V
1.81 — VCC=5V
1.8 . .
-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

5-21. IN/EN @ High AL v 3JL R

14 BHICHT B 7 — o2 (DERCHRI O Sbd) 205
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5.11 KRIVFFHE (FiX)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, & ] (FFIZFLalk D72V RED)
900 10
850 —— RDT = 20kOhm
800 —— RDT = 100kOhm
750 8
700
& 650 0
< 600 S 6 \\ ~
2 550 —— Rpr = 20kOhm £
F 500 — Ror = 100kOhm 5 ></ N
§ 450 2 4 AN
0O 400 5 \~
300 2 ~_———
250
200 \
150 0 [~
-40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140150
Temperature (°C) Temperature (°C)
522. 7y K- 5'4!_\&5&&:){% (Ror = 20kQ BXT100KQ | [ 523 Fw | - FA 4 - Ty F 4 &REE DB (Ror = 20kQ
2 ) BLU100kQ DIFA)
20
— C_=2.2nF
—— C_=10nF
15 o
S 10 f
(0]
g /
L 5
0
-5
0 100 200 300 400 500 600 700 800
Time (ns)
5-24. R&RIY T HHER
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6 /NZ A —& BIERH

6.1 [LHKERE & /)L X IGEH

T rL A L B DIGIRIEBIEDG SV ANEE R (tpwp) EIBIE~YT 27 (toy) ZEHHAE T2 51EE, K 6-1 ITRLET, =
DEI. W5 DA TIONAE D> TNBZEEMETRL ., DT B> % VCC IZEK L TT v R &A1 LHE %ﬁ@ﬁﬁékwﬁ
TEET,

|
|
|
|
|
|
|
|
|
T
|

INA/B
\ !
\
\ i
\ \
tPDLHA | -« tPDHLA lt—— ]
| tom |
OUTA L ‘ 1 \
\ \ \ \
\ \ +
\ \ | |
\ \ \ \
teoLHs ——»  tppHLB
| | tewos = |teowss — teoris| | !
ouTB } } } }
\ \ \ \

6-1. EELEAN. Ty R - 54 LAEN

6.2 U5 EHYBIUIULLTHY R

MH ENY (trisg) BENLE TN (tpar) FEORITERELEL | X 6-2 IRLET, B ENVERR L H TRV %
RET AT IEOZEICOWTIE, By 7.3.4 B BL TN,

80% 90%

I
I
I
I
I
I
I
] tRISE tFALL
|

I

|

B6-2. UbLtAYVEIUIAETHYRHDONEELE

6.3 AN & A R—TIINDISERFE

6-3 |2, TAAT—T LHEREDINE R 2R LT, BN =B Tich b~ ruaba—J12 EN EU 28k 355
4. EN B o ur<izBii&E L7z 100pF - 1nF O{k ESR/ESL T UV E R o TRAIRRATHZ AU L £, FEMIC

DNWTIE, 7Y ar 741 22 RLUTTIZEN,

INX ;

i
i
i
i
T
.
| 1
| 1
1
EN . I ENlow
H | Response Time
; |

EN High

T
I
Response Time }
OUTx \
\
l
i
} 10%
‘ [
[

B63. A Rx—TINEDILZT

t f
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6.4 7O SATEERTYER - 94 4

DT B2 &A =7 OFRICT B0, i U171 (Rpr) 24T LT GND ICHEET DL, T v R S A MR BE S ET
F YR HALDFEMONTIE, 7 ar 742 2BRLTIZEN,

A

D S TN Z

v

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

I
|
|
|
|
|

OUTA |
|
I
|
|
|
I

| longer than DT set by Ror)

I
|
|
|
|
L »
1 | | i
troHL | )) : |
I
ouTB | i / 4 AX%% teoH |
D E— | ! !
] ] 10% | | >
' | troHL | | -
: : Dead Time : Dead Time :
: : < ,: (Determined by Input signals if :
| | |
| | |
I I ]

|
|
|
(Set by Ror) |
|
|
|
1

6-4.TYER - FALDRAYTF T - INSA—%

6.5 EiRA B UVLO B

RIAND 22 IR REZ R AL TE D IR DANT, UVLO 32h ERV Ty OB ETONRT =7 v 7 IRIER &

D, Z=OPEEX VCCI UVLO Ti tvcel+ to oUT (42}.]3 (i%@{ﬁ)) LL T, VDD UVLO TiZ tVDD+ to OUT (10[.!8 (E‘ij(fﬁ))

ELTERSNTONES, FTA3D VCCI :JﬂsotU“ VDD /AT AEJRO R 23 TS/ PWM 5 52 )4 5 Rl E

Y~ =D 2B R DR LET, ¥ 6-5 &4 6-6 |2, VCCI & VDD OFEJRAKFD UVLO BIES A7 X
ZRLET,

VCCI £721% VDD NZNENDAL v =2V R % ERISHEIC INA £721X INB 37 77 47 1Zle>T23546 . VCCI F2i%
VDD 7% UVLO 3B BV AL vV RE ERlST244 . tyeor+ o ouT £720E tybpxs to OUT DRI T HET, TS
NEE A, 12720, VCCI £ VDD OELHEINDELENENLENDA T < ALy a/L R % FlaloTnb, 17778 Low (2
FFSNDETORIEIT 2us K TF (BIRE > DO EBIEAL—L —bOEEZITET), 2O, VCCI £
721Z VDD O7 79 7y MM Th L AL EE R T DT ICRET STV ET,

R A
VCCl, VCCI,
INx /ZV\/CCION chc|0FF\\; INx
VDDx " tveci to ouT o vayl ¥ upoeoouT VVDDOFF&\;
OUTx ouTx
B 6-5. VCCI BiFA D UVLO BT Ed 6-6. VDDA/B EiF+ B0 UVLO BJE
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6.6 CMTI X bk

6-7 13 CMTI 7 AME L OIS T,
VCC

INA

|
|
|
I —
REE:
2 I
D
S : m : Functional
c -
5 I  © | Isolation
gl g L_____
- | ° |
[ vVDDB R
=
: : OUTB:L ouTs
| I
—|—| l—,— 1 O
| I
: : VSSB
| | 9 ¢ O
I T~
VSS
Common Mode Surge

Generator

B 6-7. CMTI 7R MERDHERER
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7 SR BH
71 HE

R = "NT U VAR F i@ CHI0 A 2 BT AT U 7 B IR KRR T D720 Gl T S AOH H EoRT— T
VUARBDF —RDORNIKETT — R RIANRBUIURELESINE T, T — s DR DS — e BEE T 2D+ 55
A b —I PG TERNIEL BV ET, JHUX, TUXL - a b —T ORI TULEVE T, T VX
JLea b a =50 ATHE FITUITUIEE mA LMIERE TE220 3.3V B 75 5 ThhT-D T,

UCC21551x (T, DO BB I OE—F—FTA7 - MEVIZEA L, SiC MOSFET b & 07O VA %
BREN T DIDHERR CTE D, FMRI2T 2T V7= RTARTT, KT SA AL, HilEE] S A A 5720 OF%RE
&L BRENRI R D7 — AT DI OMREA B I 2 TV E T, 72e 203, BFUIC kA u /I AT HER T v R - Z A L
(DT) #ilf#l, EN B> (WER T A T2 ), AT IO I EIROIKEERAEERG 1L (UVLO) 728 C9, £/, A1t
=T OFEETHLHGE FIUIATI VAR ETE D54, UCC21551x (X % Low IZERFFLE T, RTA/3D A
JNZ CMOS BEOTTL LEHEMT, TVXNET I OELLOERa ta—J bk TEET, KT v Uit
ZIDATIE L (INA, INB) THIFEISN DT, & H T 52 SIS L TR S R,

7280V IR

| |
I I
I I
I I
INA |:1 | |
| I I
I I
I I
m DEMOD Deglitch
= : | UVLO Filter
I I:y:l

o |
[ |
[ |
o=
| O e ]
Deadtime Mmoo
| [ | H :
Control 5 Functional Isolation
| - |\
I ® |
[~ r
o . 11:| VDDB
I I
2 L
: : Driver
I

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

Y
]
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7.3 HRBESKEA

7.3.1 VDD, VCCI, {EEBEREMERALL (UVLO)

UCC21551x (X, Wi F D) VDD B & VSS B DO ERIENE 7 vy 712 K EEFREIER I (UVLO) #rE
V\?lﬁﬁéh“(b\iﬁ“ VDD A7 A& F73>7/\4X®#_§bﬁéf VVDD_ON J:D{»E&U‘%E\\ FITEERIZIC VVDD_OFF %F
[l 5738 . AJEY (INA L0 INB) O4kHREL B@%i,& 2 SO S FF DI VDD UVLO kker Ao Li=
D% Low IZIRFFLET (O H O F ¥ R/ VTITRBETHVEEA),

RIA RO DB ASAT ARHINEN TOZRWEA . 7213 UVLO IREETH DA . RIANHH OFEIE EFH%H|R
BT IT 47 7T FRKIZE > TRIANE 1T Low ([ZBEESHET (K 71 2B H), ZOKMTiE, THo
NMOS D47 —hkH RecLamp TRIA iS5G — 5T, _Ello PMOS 134 7 IR RS2 OBRPUT Rhi-z L7
DET, O T, HIIE FHO NMOS 7 SAADAL v a/VREIE (AT A DFEE LR WA X8R
1.5V) IZEFMN T TENET,

. VDD
$ RHI_Z J
Output
Control out
RCLAMP ‘ i
RcLawvp is activated

during UVLO VSS
]

B71.795747 - TIWTD L BREOEIKRER

VDD UVLO frRiEREREITEAT U A (Vvbp_Hys) A TCWET, ZOCRTIV R, BIROT TR JAXBFAELT
LEDFXZV T HBIELET , ZOERT UV AIZEY | KT NARIAAT ZEEO/NSIREERE TR T5H52EHT
EET, ZOIOREERE T, TAAZBAA T 7 2 B LB RN B B B LT KSR AL E T,

UCC21551x O AJHMANZHIKEIEREENERS IE (UVLO) BEEEM NS CWVET, T /3 A1, EIRFIZELE VCCI 3
Vvcel oNn ZADETT 7747 fcﬁ@iﬁ/\/ BV EIED Vyeer ofr & FHEIDE G SR E SR T, Fiz,
i C?ELT@M’F?E&N:\ VDD @ UVLO E[EFRIZEART I A (VVCCI_HYS) DMt > TUVWET,
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UCC21551x DT _XTD/N— =2, VDD 13 30V, VCCI i 5.5V Offast K EMITTH A AT LN TEXET,
£ 7-1. UCC21551x M VCCIUVLO #gEn> v o

i}
i INA ot INB OUTA & OUTB
F A 2B H VCCI-GND < Vycel on H L L L
F A 2B VCCI-GND < Vyeel on L H L L
/34 ZHEE 1 VCCI-GND < Vyeel on H H L L
F A B VCCI-GND < Vycel on L L L L
/34 2B % VCCI-GND < Vycel_orF H L L L
F A 2B % VCCI-GND < Vycel off L H L L
7734 2% VCCI-GND < Viycer orF H H L L
T A X EE % VCCI-GND < Vycel oFr L L L L

#+ 7-2. UCC21551x ) VDD UVLO #eQ v &

71

Kol INA A2 INB OUTA i S
F /5 A A BT VDD-VSS < Vypp on H - . -
F/SAAfE)H VDD-VSS < Vypp_on L H . -
T A ZEB) H VDD-VSS < Vypp on H H . -
T AAEE) ' VDD-VSS < Vypp on L - . -
T A ZEE) % VDD-VSS < Vypp_oFr H L . .
T A AREH% VDD-VSS < Vypp oFF L H . -
T A X EE % VDD-VSS < Vypp_oFr H H . .
T A AR B VDD-VSS < Vypp ofF L - . -

7.3.2 AABLPHARER

R7-3. AN hhBRERD

VCCI, VDDA, VDDB [ZEFRBHEASNTWDETT, UVLO OBIMEE—ROFEMIZOWTIE, B ar 7.3.1 22U TS
AN

AA o W %
INA INB OUTA ouTB

L L H L L

L H H L H FIR B A DERER S TODERE, TR - A LDRIBL =4I 7

H L H H L NEBLET, B7ar 742 25 HLTLIESN,

H H H L L

H H H H H DT e 34— D FFICT 5, VCCI Ik L £,
F—=TD | =T D H L L i
FFEIZTDH | FRIZTD

Low /=34 —
X X S DEFICT L L -
)

(1) XJ&E LH, TA—7 v o RicT 5 0onFhnTchiri e mmkL 1,
733 ANk

UCC21551x ® AFE> (INA, INB, EN) 1%, TTL 33X CMOS AH#LD AJJAL w3 a/LR «m Yy 71250V TED,
VDD EFRE LD FEEICHiZSILTOET, UCC21551x 1%, FEHED High AL vy =LK (Vinan) 28 2V, FZ#ED Low
ALz RN AV T, ZUBITREIZE S TUFEAEEL LW 2D vy 7 - LUV OHIEE = (3.3V ~Aarhb
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DIFF72E) TANE U ZMHEICHIRE TEE T, 1V LOIIRWERT UL A (ViNa_wys) (3 B2 /A XTPEE 2 EBIEIC
BALHET, WTND AN EA =T DOFEICL TS, WET VF T AL % Low (TR L E3, ZNH0HHio
FRYEMEIT 90kQ T (k27 var 7.2 22 M), 1220, ANEMMLRWSGEIT7 T NIcHt § 5282 BEIDLET,

UCC21551x D ANMNEH IR T A0 BESH TS T2 IBIRSTZ7 —MIR L Tib BR D Xy VDD Z38 4R
TEET, INA F7203 INB IZHUINES M A(E 5 OfIEIE, VCCI 0) wEZ LRl TIWTEE A,

7.3.4 HhE&

UCC21551x D /1B IE, Ixb B LENDEE, DFY, NT— A TF DH = F LB DIT— 7T h—FE D[]
(NI — AT ORL A FZaL X ELIC dV/dt AU TZEX) ITR KO —7 - —AEREMAE TN T
THREEERBALCWET, HIBOT AT v G R, P Fv/L MOSFET SBIMD 7 V77 N F% 1/ MOSFET
A FEE L T-b DT, N Fv3/L MOSFET O&ENT, B —7 ) — A E A BRI 7 — AR, @y — A% %E
BI22LTF, HADIRREE Low 25 High ICEELXH 28O B2, N Fv 3L MOSFET &4 — A4
HHET, ZOIH7EEEZEBILET,

Ron 737 A—41% DC JIEMETHY ., P FX¥ FIL + T ARAADH DA AR AL LE T, Zhud, 7Ty N Fx L.
T AR DC IRBECTlIA 7 IRBEITAR 7241, 71725 Low 2°5 High (ICE LT BB D BL —2 F 0T8T, =
DN F xR/ T IRAADF ARPUTHKI 1.47Q T, LIz > T, ZOHNWZ—1F U BEED UCC21551x D7 /LT
TEEOFEISULT LT 7 NMOS L7 L7 7 PMOS OIS (1.47Q /1 5Q) L7220 F 9, Zhi. Roy /37 A—
AR IMELVITANTNEVMETT, Roy PEIL. UCC21551x DX — AL BRI D @A £ L TV ER A,

UCC21551x D7 WA D A& IL N Fx /L MOSFET CTHAMICHE RSV TWET, RoL /37 A—% (Zivd, DC HlE
fﬁffr) WIART SRAAD T NE T AARBeDA B —F L 2% LET, UCC21551x Dl 5 D H J1i%, 4A DE—27 ) —

BEILE 6A DE—7 L T BEIRD SNV A TEET, VDD & VSS OO IIEBIEAA 71, FEF IRV Ry
77*7%%9%@%#5 MOS H B2, L— b — L — VENEZ FEBIL £ 7,

PR RTA BRI CEESE D720, /N SV ABICRHCEBE 2O E T, ERMRHER IR R/ OV AR
MARTORTANNIEBNWTHAECRIESTDIR/NA TSNV AEEZLET, ZFUL, R4 IC 1TSS )/%B%%
TANBZ Lo TRESNE T, HITIREBOZE A RGEL . BiEERZ P 1E 451203, ﬁ%@aﬁﬂﬁi%ﬁb\)\ﬁﬁ
VAT VRN I TT, RIANOAMBENGE | VAT L MERICEMESE D720 IR OEFE Z ) M3
BHVET, = A F LT RIANRNNEE S ETE T THANHITRENE LT DL, IEBaERAAT T A
NRUMBRRAELET, VAT UMIESTHELDTER FEMHEST, FEERERAA YT 7] ;’Flj\?*KI/~/I/O)7J‘~/\—/:L
—h&s —h-RT7A30D EOS BEDIRIKN /25 AHEMERHVET, LIz T ZHEED @O AT LEED T2
NSV AR R D BIVET, ZOH/INE 17 VLA, 7 — R &, VDD &EREL, 7 —MEST, PCB V/f?’?l\t
RO FAEZFRE  BEOBERIEFLET, HERICEES TS0 0B R i/ VAR, EXRERIORST

TWDE/NIVAIRIDE REWEANHYET, KV AT AL i/ N )7 OV AR Z I E T HI120E, AT AL
WO EATOVENHVET,

» VDD

Shoot- = R
NMOS
Input | Through ouT

Signal Prevention
Circuitry f R
Pull Up ot
VSS
]
7-2. HHE
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7.3.5 UCC21551x D& 1 # — Rigi&

7-3 12, UCC21551x @ ESD fRi#H 1L THRE T DEB DX A4 —RERLET, ZhuL, KT A ADHE%H K
ERAEZXTERLZLDTT,

VCCI
[2 al
138
6V OUTA
A A
INA VSSA
INB
vDDB
EN
DT ouTB
BJ 7-3. ESD #&

7.4 TINA ZADHEEEE— R
7414 3%—=TI) - EY

EN 2% Low IZRRET D (i34 —7 v OFEICT D) &L T OHIIMFEIRFIZ Yy MU SIVET, EN BV %
High (23 %&, UCC21551x Il ENETEEJ, EN IGEBIEDIEHESH X 48ns T3, EN 1%, VCCI 28 UVLO
Al wyaV R EEl>TNAEZIZO A EREL, MEESNET, EN B2 HLR2WGE . /A XiEEm Esd 57
. IO E VCCH TS TAZLEHEIELF T, F/-. EN EU 2 EWVWEEB Ty Ao ha—J 128584 EN
B OU I E L 72 100pF~1nF O ESR/ESL 22T v W& > CTRA /R AT L2 LA HELE L 97,

742 7OV LWEELRTY R - ¥4 A (DT) EY

UCC21551x TiL, IRDFIETT v R AL (DT) Ziff c&Ed,

7.4.2.1 DT E>% VCC [C##E

HAIANERRC T 0, TR ZANITH—hShEE A, ZOREE, H T4 — =Ty 7 TEET,
7.4.2.2DT E>& GND E> EDRIDREBLICENZS 1S DT E>

DT £ & GND DOIZHHT Rpr ZFLE T 5L T, tor i E TEE T, Rpr OEUIREIL, 1 »EROHIENTE
iﬁqo ZZT, RDT @%ﬁﬂi kQ\ tDT @%’ﬁmi ns /Cﬂ—o

tDT=8.6XRDT+13 (1)
Rpt = 100kQ O LX, DT B> OEFRIL 10pA K T, DT B2 270 —T7 47 OFRICTHIEETHEREL EE A,
ANINEZ DL TRV Ty T MG DEFOFREF ST VR FALPMEBILET, HEFOT R -ZALNLHFIZ R

FANRNDRIEFHT IR BALENTNE T DT IR BALDELENRWHFIZRESNET, 157D ATIHFEIEZ High
(212356 W7 O IIFRNEEIC Low (ZERESNET, ZOMEEIX, HlERZM 35720 Sh, @EH)
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VERHIRR EE T v R ZA LD EZ T EE o RTANRNDT YR S A LDy DS ES FREVMESRME B v ar
7.3.2 \_/TL/\ AL ET

| | [ | [B. |
| [ | bl |
| | [ | [B. |
INA l l Lo l Lo l
l 1 — 1 Lo ——
Lo | Lo L Lo L
| T | [ | L
| | | [ | [B.
INB l l l L l Lo
T Lo T 11 T Lo
\\DT [B. [ [ [B. [B.
[ [ [ [ [ [B.
l l Lo l l Lo
OUTA | l Lo l l Lo
Lo Lo Lo L Lo Lo
| | | [ [B. | fr—
| | | [ [B. |
| | | [ [B. |
oute | | l l | L l
U U U T L U
[B. [B. [ [ [B. [B.
[ [ [ [ [ [
e e e e e T

7-4. ANE/REALAO D v o DRR

At A:INB 7% Low, INA 78 High I[ZE& L £9°, INB (X IC OUTB % Low (TR EL ., BREHFHT v R «ZA LN
OUTA [ZEI Y CThNE T, B EH AT VR -ZA LD, OUTA IX High (BB CTEET,

/4 B:INB 7% ngh INA 7% Low (ZER L E9, 4B INA [ZHIEIZ OUTA % Low IZEREL ., sREHF HT v R 4 A
L73 OUTB IZEIN Y THNE T, EFHT vR- 574%0)?& OUTB i3 High ([CEB TE %7,

Zftk C:INB 73 Low [T L9723, INA 1TF77 Low OFEFT9, INB [ZHIEEIC ouTB % Low IZFREL ., iR E T A
F YR ZA L OUTA IZEIN S THNET, ZOFITIE. ANEBAEDOT YR FANIREFHT VR ZA LI E
TposTWET, L= T, INA 3 High 127258, BIEIZ OUTA 23 High | _aﬁﬁéﬂiﬁ“

%/t D:INA 23 Low Z7e0FETNLINB 1XES Low OFFETT, INA IZHIEIC OUTA % Low IR EL . REF AT v
ReZ A5 OUTB ICEIVSY THNET, INB BIKDT YR HALIL, Tl TIENTZT vR ZALL0EELR0ET, L
722357C, INB 7% High (2725 & RIEEIZ OUTB 2% High meﬁéﬁ’biﬁ‘

/4 E:INB & OUTB #3F7= High ™95 12, INA 73 High [EB L £, E@%m%%mﬁém) INA |£ OUTB #JJ!
JEIZ Low (277 VL, OUTA % Low (ZHERFL £9°, FD% OUTB IE Low (TR L, R IEF T v R« AL L5 OUTA I
F L THNET, OUTB 1Z7 TIZ Low (2725 T b70 %z“ﬁ?ﬁif?'yl\“-%%@?&\ OUTA I High (Z&” T& %
R

4 F:INA £ OUTA 23F72 High 5512, INB 73 High BB L E9, BilERA 13575, INB I% OUTA %8]
JEIZ Low (Z7°/LL, OUTB % Low IZHERFL £9°, ZD#% OUTA I Low ITEBL , REFEHT VR ZA L0 OUTB I
FV L THNET, OUTA (X9 TIZ Low (2782 TWD728 | ik B AT v R - Z A LD%, OUTB IE High ([C#ER T F
‘g—o
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87 V=g RE

E
PUTFOT 7V r—ra fEMiE, TF A AL AV NV AY DR EAARICE ENDHDTIHRL, TF YA A
AV AINEE DI 52 2MELRFEV L ER A, 2 @ B ISk +28 8o a I VT, B
BREDEETHWIL Q72827 E 9, BERITH FOR G EEERAEL T ANTHILET, VAT A
DOREREZER T DM ENHNE T,

814 77U —a g

UCC21551x IE#EfznE L Ny 7 7 BREMEREZ D ARG L CUvET, UCC21551x 1L ZR# R ULHRY (B 5.5V
@ VCCI & 25V ® VDDA/VDDB) 72D, MOSFET, IGBT, SiC MOSFET HDu—H AR, NAY AR AAF AR [ 1
— AR N=T TV P DRFTAREL TR TEET, UCC21551x 134 FE DT M AN H & &4, S 1R i i
(UVLO, TR HA L, TAAT—T V) L AT U 7 HEREN RSN TWDTIZ) | T H—TTA R TLak,
B EEET TV —Tarmii, X0/ R R EH A B T T TEET,

82 RK‘XNET IV — 3y

8-1 DA%, UCC21551x 2 L CREHEM /2 N—7 « T DRSS A BRE T AU 7 7L R F AL B Rm L= D
TT, 2oL, RIEREREE ., REERAE =TTV | 70TV HagR Ry | 3 ' —7—BR
T V= al IpE ORI TR R — o N—H  NRue U Tl ET,

VDD
\LC_C RBOOT
VCC T T HV DC-Link
| | Rorr —0
PWM-A F\A/N : :
Rin | I Ron | c
| | IN
PWM-B AN, T —;—| }—r{: W\ -
I ! VSSA TCBOOT Res
| |
Cin [ . . O
ue - Cvcc g | SwW
p— L | G (e
T 11 o 1 .
4 I | Functional
. c
1 S| 1 S I Isolation VDD
— 2 B L ____ —
£ 1S :
| | n R
/0 EN —L : 0 : oFF ‘
I AT o] R
| |
- AN —y—
B Ror : : _— Res
VSSB Cvobp
] T o
| | 0
= B ~ ~
VSS Copyright © 2022, Texas Instruments Incorporated
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8.2.1 FRETEH

% 8112, NAFAR | B—HARHERL T 1200V SIC-MOSFET %8#13% UCC21551x DI FlOY7 712 2 73
AU RTA—BHRLET,

& 8-1. UCC21551x DR EM

NTA=H fil Bz
INT— e NTU DAY C2M0080120D

VCC 5.0 V

VDD 20 V

ATIE BARIE 33 Y,
AT 7 TR (fs) 100 kHz

DC V> /& 800 Vv

8.2.2 FFMl/T BRI FIE

8.2.2.1 INA/INB A7 7 1 /5 DE5T

HADIE B EAREICT D (FTITBESED) BITY —h - RIANRSDEBERIETHZ L HEREL A, Ll H
TR TR AT URNEIZE W PCB Bl ICE > TAELDI X 7R ET D7D/ S72 AJ) RN-Ciy T A/V & %1l
AdazlixcaEsd,

ZDIHRT4NFATIE, 0~100Q D Ry & 10~100pF @ C\y AT 2 M4ERHVEd, ZOFTIL, Ry =51Q &
Cin = 33pF MBI TEY, =2—F— & 535 100MHz T7,

INHDOE A RINT DT, /A R EAASHOELE DO R — R A7 I2EELE T,
8222 0BT — X 5w T - 14— FEEDETEHDER

—h ARGy T e T UL, B AR bi/cjx%ww/ﬁ‘/fé:‘a:\%4#677“»+xb§y7°-5f4’z“a%‘%iéb
TVDD THREINET, 2T U FORBITIIKRE R — T EREEIT-O, T —b ATy T XA A —RNOEPER 72

WA K S Ao . MRS, AR —FOISBIER FIbBSNET, 54— OHil
R L B ELHRROTT S 2, 5 — R KIS BIEOR SRR 8% 52 £,

SMPTT —=bhANT T ZAF =R RIS D56 W5 AEMELZUCBEE T 57 TR /A X R R X DR K%
B/ NRITIN A 27200 | NE T [0 B FERE R 23/ é‘<75>’31‘%*mﬁ BEP/NSOEMED EREE S A4 —FE2i3 SiC ay
I — XA F =R BIRT DL HEEL £, ZOFITIE, DC Vo 7&EEIX 800Vpe TT . 7 —hrANT Y7 & AF—R
DEMEEIL, +57e~—Y 0 %Ff>TDC Y77 ri@%m<ﬁ“éz\g7§>%@iﬁ' D7z, ZOHITIX 1200V SiC
S A4 —R C4D02120E Z&ERL TWVET,

7 —b ANy T ER ARG T %G 7 — MMy TR (RgooT) 52 k%?ﬁ“biff Fiz, T — AT T
#HPtiX. Dgoor PREANEMEZAREL . HFANYF 7 YA/ H 0 VDDA-VSSA EED EH AL —L—R IR 5
“OITHEbIET,

VDDx & VSSx OIZEININT2EHEN FET & UCC21551x Diffaxtfix K EM A T RIHIDITHIBR LW E | T /31 R IT
KA LRGNV E LD ATREMEL DV 77,

Reoot PHELHE 1L, FEH T4 A4 —RFOFEHIZISEL T 1Q~20Q TF, ZOFITIL, 7 —FANT YT X A A —R D%
NEREFIR T 5720, 2.2Q OEFRHIBHEHIZ TR TOVET, HDEELW S TO Dot DY — 7 B OHEEEIE
PUFoXTcRINET,

oot(pk) Reoor 2.20 @

ZZ T,
* Vpgpr 1%, 8A DBEFRPIRNIZEZ DT —RANT T ~Z A4 —RONEF FIEBJLE T OHEEM T,
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8.2.23 7'—f - RZ1/\DLEH#EH
IS — R RTA KL Ron/Rofe (ZEL T D H MIZAEDIET,

1. FEAVHIH A | REITRIRT DX 7 DOHFIR

2. EEIEEBIRANYT 7O dvidt, dildt, RT ¢ X AF—R O 57 [0 [EHEIZER 32V F 7 Ofil R

3. T —MEEENRE (B2 - VB XY — RE R L) OFSFHEE I LA AL YT TR IR O R b

4. BT (EMI) DK

v gy 7.3.4 Tik~7=X912, UCC21551x 1% P F+ %/ MOSFET &EMD 7 V77 N F4 /L MOSFET %3
YN LT T VT o TG iz TV ET, Thbazabilt—r- Y —2ERIT 4A T, ZORR . B—r -/ —
ZEITLLTOX TR TEET,

loa, = min[4A, Voo — Veor j

Rnmos I Ron +Ron +Rarer _int 3)

log, = min(4A, Voo }
I:{NMOS || I:{OH + I:{ON + I:{GFETJnt

4)
ZZT,

* Vgpr [F. 8A OFERBTNTEEDT — AT T X A4 —ROIASF B ERE T OHEEME TS,

«  Ron:AMBE— A,

* ReGFET INT! T — NG URAZ DN —MESL (/XU — "I DRZ DT — B — N B )

o oy =B =T —RE — 4A (7 —hRTA R B ) —REN) &7 —RRENL— TP SLSEHEMB OB O
INSWNTF O

ZOBITIHU TOXTHESNET,

Vo, — Voo ~ 20V - 0.8V
Rywos || Ron + Ron + Rarer i 1.47Q[|5Q +2.2Q + 4.6Q

I ~2.4A

oA+ —

®)

Vo, 20V

I =
Rywos || Ron + Ron + Rarer i 1.47Q[[5Q +2.2Q + 4.6Q

~ 2.5A

OB+ —

(6)

FOFRERNAVAREE—FAROE —7« ) —RAEBIRITENEI 2.4A £ 2.5A L7p0FET, FREIC, ©—27 -7 EN
WL FOXTHESINET,

r‘;f

VDD — VBDF — VGDF

lon. =min| 6A,
I:{OL + ROFF || I:{ON + RGFETﬁInt

()

VDD — VGDF

los. = min| 6A,
ROL + ROFF ” RON + RGFET_Int

(8)
ZZT,

o Ropp: M & — A 71T,

* Vepr:Rorr CESNZEBEES NS 2 A A —RONE S [ EERE T, ZOBI0X A4 —RiX MSS1P4 T1,

o o B =7 U8 — 6A (F—RRIANDE—7 -2 /&) &7 —NRE L — 7 P S<HREEOY B O
INEWTF DA
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ZOBITIHU TOXTHESNET,

Vo — Vior = Vaor 20V -0.8V-0.75V _

lon = = ~
" RoL +Roge lIRoy + Rerer e 0.55Q+0Q +4.6Q

3.6A

©)

Voo = Veor 20V-0.75V

los- = ~3.7A
Rol + Rorr | Ron + Rarer 1 0.55Q +0Q + 4.6Q

(10)

ZOFER NAYPARER—FAROE =7 - U VEFRITZNE I 3.6A & 3.7A L720ET,

HEE—7ERIL PCB LA T VR AMAREIZE S THOEEINSZLIZERBRLET, M RIARONV—T DEHEA
VEIRAT BT A= RENE R A ENSE, AN a— R T U H = o — N RSB AR E N B £,
FDD, S —hFIANDON—T % TELEIT /NS THI LML ET, —FH . U — VR DAMK &
(Ciss) MFEFIT/NEWVY (EH InF Kii) Bd B —2 -V —R | Lo 7ERIIN — T HEZE IR ENET, o8k
5. H ENDBIONL G FRVEFMAIEF 1S FAEV T OISR T,

OUTX EBENT —X > — Offast g KiEKZ (BIEEEDT) FREIDIINTHIBIL2WE T /31 Rk B 503 4
CAHRREMELHNFET, 7 — OB R X 72 IKB T 5720 . FET O =D 7 =T A E—X % H352L
EHERLET, A== a— | T H = a—b B REWGA, OUTx L% VDDX BL W VSSx BJLEIZ/TF 7
B I T T - FA G —REBIMT 52 TEET,

8.2.2.4 &'— | - YV —X L DEER

TR RTA RN NCEBN PG ESN TRO T REIREICHDEE . 7 —b - V— AP (Rgs) 2~ T — by —
RBIEIWCTNE T THIEEHERLET, ZOPUL, 7= RTARINE =24 LT Low ZERE T&EBH L1275 R
W37 —FERICE - T dvidt BZIK TH—2 AT DV R7DIRBICHEL HE T, ZOEPLIL, /T — T /A AD Vih &
Cep/Cas HATIS LT, 1@ 5.1kQ~20kQ DIFIZRESNET,

8225 55— - FSA/NDEHIBXDHET

ek RTAR AT U RT LAORERK (Pg) (21, UCC21551x (Pgp) DEHRKE, SR — - RIA TR E D
FERE OB IR ENEGENET, 7= AN T F A4 —ROHEKIL Pg ICE&ENT, 2Ok rvar Tt
Pue

Pep 13, UCC21551x DERYZ2 EMEIZ B3 Dl IRIEZ R E 2 F BB AR T, HEOERNSOH L FE T
HTLICIHEE TEET,

%1 OBERIZHE L Popq T ZHUCIERTA SO IEE AR EE BED ALY T L7 R CEIEL T
LRIANRDHCWHBEENNEENET, Pgpq (X, 5254172 VCCI, VDDA/NDDB, AA w27 JEH$k ., J& BHIRFE 1
BT, OUTA & OUTB IZATM RS TUOZRVIRE T FHlESNE T, ZOBITIE, Vyeer = 5V, Vypp = 20V
T3, INAINB % 0V 205 3.3V £T 100kHz TAA v F L7 LA OFBIROERIL. lvee = 2.5mA. lyppa =
lvopg = 2.5MA EHIESIET, EDFER., Pepq ITLL FORXTEHETEET,

Pepo =Vvcer X Ivcer +Vvppa X Ippa+Vvppe X Ippg = 112.5mW (11)

5 2 DEFIIAA T T EERK Pgpo THY, FTEDAMBEBICLIRTANIEAL v TF LT A7V RICA T &
FEMELEY, AMAAYTF 7 E oM B ERIHER Posw 3L FOXTHEE TEET,

Pasw = 2% Vpp x Qg x gy (12)
ZIZT,
. Qg lET— N LU RED Y — VBT,
BT | B F T DI EI— V2556 VDD I XIEL — /L E AL — LD EITE LRV E T,
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FDIEHZOT IV r—raFloga LT TEINET,

Pssw =2x20V x60nC x100kHz = 240mW (13)
Qg IZ. 20A T 800V 2 AT 27§50 — NG D AX D —NERBERLET, TANME R EDLE, ZOfE
HEDLAREMED BV ET, UCC21551x D IEED 7 — R R T A48 (Pgpo) 13 Pgsw @38 CT4, 47—k K
TANEKIIA DA Pcpo 1% Pgsw LY TRTOF =R RT3 K13 UCC21551x ONHER CTIHE S
FT, MBE— o AU B = A TR T 556 REHEKIIT =N RIANRDTNT o7 | Fo AR L st
WA —MEBIEDORI TSN E T, VY —RA [ VU7 EFRD AAIBA (ZEIFIL TRWEE . TAT v | Z0 ARSI
MOETETT, V=R | VoV ERDEFLCWDIGA. TAT v | FARBUIIERE THLZEICERLET, £
DD, 26D 2 DOFEAEIZE-T Pepo 13#720FE T,

R - O TNT T | BT KL

Papo = Pasw Ron I Rmos N Rol
2 Ron IIRnmos +Ron + Rarer it Row +Rorr [|Ron + Rarer_int (14

ZORGFHEITIX, HESNDT X TOY—R | 7 &L 4AIBA Kiili C 572, UCC21551x D7 —h-RT7A /348
RKIIUTOXNTHE TEET,

P 240mW 50| |1.47Q
GDO 2 50][1.47Q + 2.2Q + 4.6Q

0.550Q N
0550 + 00 + 4.69)) ~ 30mw (15)

+

r—2 2 - EBEOINT T | X AR

TR _Sys TF?Sys

Paoo = 2 x oy X {4A x j (Voo — Vouras (1))dt + 6A j Vouras (t)dt}

0 0 (16)

ZZT.,
* Voutas(t) iX. = A BLOF7lER D7 —R-R7 43 (OUTA, OUTB) OB EETHY, EEFIR (F—

FUWEIZ 4A, X — A THEZ 6A) AT T YA RE [ E T 5 DL TR (L TEET, DR,
Voutans(t) 3 ARSI AVAUN TR_Sys & TF_Sys LI TPHICEET,

—HDORMT, INT TR ETNE T RO EHOEND BB EAFIL | A7 R TORWIE | Pgpo (37 —A
18— 2 OMBEDELRY, EREOBAIIESNT, TAT T ET NI AT U TAEM IR ETEET, ©
DigEHe, 7 —FFTA73 UCC21551x THESNOME T —F FT7A7 MBS (Pp) (ZLL F TR ET,

Peo = PGDQ +Pano 17

T, ARREITCIX 142.5mW IZFEY LET,
8.2.2.6 THSEEE
UCC21551x OFEA TR (T)) 1%, ROKX THEE T ET,

Ty=Tc + ¥y xPgp (18)

5—\—,6
—— N

o T lE, BVEXIEITZOMO FETHIES L, UCC21551x D7 —A Ll E T7,
. LPJT =N AT _ B~ DR T A— XT9,
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PO — A~DOEHT (Royc) DINHOVIZEEAEND Ll ~ORHNE T A4 (Y1) 2 T8 T, #4558
JEDHEE OREE % KIEIZH ESBAZENTEET, IZEAED IC DT X —D KT, o —V DU —R &R H
LT PCB IZHBENADIZH LT, R RNAF —DIL D INr—A EHENS R SIVET (85 1T BVE R CHlE
ENFET), Roye 1. BAT X —D K BN — A2l TR ESNDGE (B &8 o r— U BNMEb Tnbi
A IC R = — b BT BTV DIEE) ICOBRFIMFEH TEET, TNUNDLEIZ Roye &1
STh, BEOEAIEEZ EMICHEE T2 LI TEER A, Wir 13, IC O LEZBEL TSNS = RLF—8N, 7
AMRER LT TV — gl B TCRIE TH AN E T HIE THEEBNIRDO N ET, B AT IR TARTA L DI5FD
VTWBERY  BEA ERIEEE 135 CLAN ORE E CHEE TEET, sEHIC W T, [ERERB L IC o — T O ZGEAT
U7 TV r— g0 LAR—MEBRLTLIEEN,

8.2.2.7 VCCI, VDDA/B 3> F>HDEIR

VCCI, VDDA, VDDB D/ A /R 7 W d G E B D LT DICAR [ K TY, Hor/2E R ER ., IR, i
BARERZ%FFO, K ESRIESL TREFEEMDLEEIIyr a7 % (MLCC) ZH#%EL 7, MLCC @ DC
INAT AT EBEOR B BE 5257 LCERELET, 72ExiE, 25V, 1uF X7TR o= 7 >4, 15Vpe @ DC 3
AT AZHMLT=84 . 37 500nF L CHIESIVET,

8.2.2.7.1 VCCI AV F B Mi&EiR

VCCIHZHE ST A /SR a7 o E A A Y o 7 S B 7 TR SRV B BB ISR L E T3, 2T
2 mA T, L7203 T, 2O Hi&I21E 100nF BLED 50V MLCC ZHELEL £4, /A7 A& H 175 VCCI B
DI HBEN TGN C B2 1uF LLEDOED X 2V 1213 EfRa 7 %% MLCC il FICELE 35 L HY
3N

8.2.2.72VDDA (7—FARA RSy ) aVF Y DEBR

T —RANT T EIEHERL D VDDA 2 7 o (7 —AR T 7 2 B IEONET) IZE o T, ek 6A D7 —hBK
ENEPEER ., T — "N UREOLE LT — NEEN B E A EHL Q0 ET,

A F T AN LB BRI L FOXTHEE T&EET,

lypp 2.5m4
QTotal = QG + —==60nC + WZLHZ = 85nC (19)

fSW
ZIT,
* Qrotal: M ERIRE AT H
. Qg — ML VRED S — B R
© lypp: F¥ILD E CIHE BN (AT, 100kHz )
o fow: 7= RIANRDAS T2 7 8 %k
L7223, Cgoot DI/ IMEDHERI SRAFIZR D EFYTT,

QTotal _ 85nC _
CBOOK =7 VVDDA = W = 170nF (20)

ZIT,

* AVyppa (& VDDA TOELE Y7 A THY, ZOFITIE 0.5V T,

FEEHTIZ, Coot PIAIFRIFAELVE RELET, £5TDIL T, DC AT ABEICI>TELLFHERBEOLLE, b
DONTAFHRIEICL > TEIBEB A RE ARy T T HRIETFA TEET, LI035 T, Cpoot PIEICEE~—T 0 %
e, CBoot 4 VDD & VSS B v D TELIIFEIZALE T 5 L& L 97, ZOBITIL, 50V, 1uF D=7
PEBRLTOET,

Ceoot = MF 1)
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T =R AN A F oY ERINT AEIL, VDD & VSS ORI OB E N T HERENESA: | IR UI-HESE B/ N EL ~L
Z FEILRWINCEETOMNENHVET, 7T —hANT T aF UV OfElL, /XU — FARARZ AL TF 757280
DO ER ZBHR LT . AT AR DA B DM 3 D7 —h RTA 3D E LB ik r G TE 53912
RETHLERHET,

INAPAREIREL UVLO 32 hH FDAL v a/l R % Flalde . AP AR A —k RIAARSH DEA—2 A7 T —
FNRAAZF 71Oz £T, XU — TS ZEHIEE TN N—R 2 F T %iTHE R4 AT E dildt BX
OV dv/dt BIENFEAEL . T AR KGIZR B ENE UL ATREERHD F9,

TRV RSP T2> T AC AU B —H U AZELIKI T 5729, {& ESL/ESR D/ 3A/3& 227 4% VDDX -

VSSx B DI ICHL B HZEAHEREL 9, ZOBITIL, SBIETEREE SOl 5720 100nF O X7TR £73v7 =2
2T Y% Cooot LUFUTHEL TUET,

7
KRETED Cpoor MEIZRWEIZIRVER A, Cpoor BEM DI A7V TIEFEIINT | Voot M
UVLO % FlEl>7e FHICARDATREMEDA DV E T, £DEE | AV AR FET IZANE Ta~vrNicitnEs
Poo Flz, WD Cpoor KEH ANV, 7 —bANT T FAA—RIZRE720 77 [\ [ B3 LU LD
ACES,

8.2.2.7.3 VDDB 1 V7Y MDiHEIR

F v 1V B OFBEFREMITT v 1L A LRI THDH20, VDDB =7 24 (K 8-1 D Cypp) NUE T, 7 —rANT Y
THE A S T-Z O TiX, VDDB 227 U T —hANT v T X A A —R &L T VDDA (ZH B A A L ET,
10pF (50V) ™ MLCC & 220nF (50V) @ MLCC % Cypp &L CEIRL CWVET, AT AEEH /)53 VDDB BV
BB - T 2 DA . 10uF 2B DM DX 2V Ei- X BT W% CVDD SN HEf D LA B
DET,

8228 Fw R - 14 AREDIEE

IN=T TNV ERIA LT NT — a3 =2 Ry Tk, BINA T o E@ERE IE T 57200, EflET
MDORNT L TP AZ DO T R 2 A LR ENEETT,

UCC21551x OERIVFFERICFESN TNDT v R - Z A LHARIL, —FHOF ¥ RV DL TRy D 90% 1 b
FFOF %N DIE EBRVTTD 10% FTORFEZELL TERINTWET (K 6-4 25 H), ZOERIZIY, TR
B A DGR TE DA SR DOEBE T O RERBRIE I CEAME DRI NDZEDNRFESNE T, L L, ZOT R -4
ALGKTENL, N — T N—H AT BDT R F A LELL TRV ARV ET, T v R XA LG EITINHB S
—hRIAT DX —F 2 | 7P, DC VI DAL TF 7 EIE | B, AT P AZ D AR EI\KGF T 5720
<7,

UCC21551x D7=DIZIli b2 T v R « ZA D8R 5 T IEIZ OV TOHEERIEZ DL FIORLE T,
DT, =DTg,, + T, +T, -T

Setting Req F_Sys R_Sys D(on) (22)

ZIZT,

¢ DTsetling: UCC21551x DT R+ ZA LK IE (nS), DTsetiing = 8.6 X RDT (kQ) + 13,

* DTReq: VAT ANRELT D44y 7a~—T 0 (ZVS BfF) 2R LTz b | TR F DEFED Vg [E 5HOT VR
HA L,

o Te sys: AR, BIE, BIROT—AR I —ATOAL VAT b — b B = F 7305 F R30I,

o Tr sysi Afif, BE, BIROT AR 7 —ATOAL VAT b —h e = 0 H RV,

© Tpn): #— A BIERERH] (FF2 P AS 7 —ME 5D 10% ho/NT—h TP AS 7 —h ALy a/LRET)

UCC21551x DT R «ZALGREIL DT BV ORE LI TIRESN (B ar 7.4.2 2B M), VAT LEMEIZE SN
THEICT R -2 A DRI SR N ZEICERE L TLIEEN,
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8.2.2.9 HHBBDE /N1 7 X E(E D I /F B8

FARAY T2y PCB L AT U hE RV — 2 U —F (TO-220 BL N TO-247 Z AT D30 /r — V72 8) 12k > THEAEA
UHE IR ARLE, & dildt BEOdv/dt AT LT NT— NI URE D — ] - ) — A[ERENE RIS
WELDAREMERHVET, VXL 7 BNAL v VR EEE ERDBE ., PHILARWE —F DY RN 3%;‘9\ EiEE
DIATEZHVET, 7 —MBRENA DRSS T AZEHINT A28, ZDIH RV F LT hH AL v a/L R LB RDT280
DO— 72 T, A —RERE) S A7 2D F2LEFHEDOFIZ N O L FIRLET,

%] 8-2 125 1 OFlERLET, ZORITIE, MR ER O H Bt L2 =) — X 4 — b%ﬁofﬁ/%'fﬁz
Eﬂﬁuﬁé;&f%«%/v ARTANEH = FT7IHTNET, ZORNRAT ALY 2 — A A4 —REEICL > TRIES
NET, HEGETER Vo OFEEN 25V THHHAE . X — A7 EEF 5.4V, ¥—F U FEFEIT 25V - 5.1V =20V T
T, TR B RIANERKIL, T r/L A LRILTT, 20720 ZORTIE 1 DONN—7 TV ERIZRL T 2
OOEFENMEETHY, Ry ICL > TEFHNZE N HESNET,

| | HV DC-Link
| | VDDA R —O
| | 16 Py Py OFF
| | _LCm 4
| | I R; —/— 25V, \ZA R H Cin
| | ] OUTA | ON p—
I I SJ . I
| | _\_CAZ :
| | VSSA
g ! [4] ! '
ol VB 114] * . O
s : El :— —————— Vz=51V
| | o | Functional ) SwW
5 I8 1 Isolation =
211 5 |
= - ittty J
| |
| |
| | —O
, , ouTB
—|—| I—,— 10
I I . Copyright © 2017, Texas Instruments Incorporated
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| |

8-2. BENA T ABROHAICEHE LY 2 F— - F4F— RICK S 8/(4 7 RENM

8-3 12,2 SOEIR (F/2iF 1 5D 1 A 2 HAER) 255 0OF 2 RLET, BIR Vas 2V IEOBRENH ) EE
RIEL aﬁ{ﬁ Voo WADE—F 7 BFEZRELET, Ty B ORIET v/ A LRI TT, ZOHEITE 1 0)
BIEOLZ<DOBRALIELLET D, EBIOAL —LVEELIVFIRITRE TEET,
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PACKAGING INFORMATION

® 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: TI 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.

® Lead 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 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.

Addendum-Page 1

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)
UCC21551BDWKR ACTIVE SOIC DWK 14 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 UCC21551B
UCC21551CDWKR ACTIVE SOIC DWK 14 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 UCC21551C
UCC21551DDWKR ACTIVE SOIC DWK 14 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 UCC21551D
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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 :

o Automotive : UCC21551-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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http://focus.ti.com/docs/prod/folders/print/ucc21551-q1.html

PACKAGE MATERIALS INFORMATION
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www.ti.com 14-May-2024
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 O OO0 O 00 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)
UCC21551BDWKR SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21551CDWKR SOIC DWK 14 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
UCC21551DDWKR SOIC DWK 14 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 14-May-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC21551BDWKR SoIC DWK 14 2000 356.0 356.0 35.0
UCC21551CDWKR SoIC DWK 14 2000 356.0 356.0 35.0
UCC21551DDWKR SoIC DWK 14 2000 356.0 356.0 35.0

Pack Materials-Page 2




PACKAGE OUTLINE
DWKO0014A SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

10.63
0.97 TYP

PIN1I
AREA
\ - 11xfiz7]

W

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

-1

EN

/ i/\ > \L\l 033 rvp

/<— SEE DETAIL A

GAGE PLANE

]
0°- 8 Tﬁ t 8:?

0.40 DETAIL A
(1.4) = TYPICAL

4224374/A 06/2018

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

a s

W T s
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EXAMPLE BOARD LAYOUT

DWKOO014A

SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

R0.05 TYP R0.05 TYP

DU —4

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK
OPENING

-y
[
J L 0.07 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

L—i (9.75) 4—J

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

SOLDER MASK METAL
OPENINGX [

M~ )

)

JL 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

4224374/A 06/2018

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

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

SMALL OUTLINE INTEGRATED CIRCUIT

14X (2) T—'] ¢ 14X (1.65) ﬂ ¢

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

Li (93 4—‘ Li (9.75) 4—‘

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

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

4224374/A 06/2018

NOTES: (continued)

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