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C BT (IETLHE)., MMk Rek# (TDDB) 7 A 850 v
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Viowm B Ktz fEE . iR
DC &JT 1200 Voc
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Ik a0 AT AN BT I N—7 213 D, Vigi = | < 5
Viotm tini = 608, Vpgm) = 1.2 % Viorms tn =108 |~
ik aiBEET AN BTN —T" 1 O, Vini = <5
Qpd kN 7‘07‘5'-&?»%? Viotm. tini = 60s. Vpd(m) =1.3 xViorm. tm = 10s - pC
JHE b1 b—F o T2k (100% HifFE) 35 L0
W% E (AT TAN) O Vi = 1.2 % 5
Viotm- tini = 181 Vpd(m) = 1.5 * Viorm: th = 18
Cio Wt YT B AIHD T~ Vio = 0.4 x sin (21ft), f = 1MHz =1.2 pF
Vo =500V, Tp =25°C >1012
Rio MO, A DH S ~@) V|o = 500V (100°C = Ty S 125°CH) >10M Q
V|o =500V (Ts = 150°CH§) >109
TG 2
(KR ra=y)} 40/125/21
UL 1577
= = = =
Viso UCC21331x i E VresT = Viso = 5000 Vrys. t = 60s (i87E). VTeST | 3190 Vews

= 1.2 x Vigo = 6000 Vrys. t = 1s (100% Hifi i)
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RETHILENTEET,
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5.7 RLFRFE
ITGA—H T AR 1 S/ME  BRHEE ROKfE|  BANL
Re JA T 80.2°C/W, VDDA/B =15V, TJ = o . 50
o 150°C, Ta = 25°C RZA%
Is A ) BB A, K74 mA
Re JA T 80.2°C/W‘ VDDA/B = 25V\ TJ = N B 30
150°C, Tp =25°C
AT 50
o I X 750
Ps Fe AT ReoJA =80.2°C/W, T;=150°C, Tp = mw
25°C RSAR
750
B
&8 1550
Ts Iz AR E() 150| °C
(1) WERERE Ts 1T, KT ASARATRESN T KBEETIRIE T) LRICETY, Is BELU Pg "I A—ZIZNENEEEHREREE %2R
LET, Is BEU Pg ORKRFEZHEL TIRVEE A, ZHHOMRFHEIL, BB Ta ICEo TRV ET, BT ORI RICHD
BEEWNDAERA~DBIEGT Ryya 1. V—FHOREFLE v — U HOE K 7 AMERIHERES N TOST A ZADEDTT, ZHHDR AL
LT, U F XS4/ A= S OfAHFLET, Ty= Ta+ Rya " P 22T\ P IEF AAATHBENBBEA TT, Tymag = Ts = Ta +
Rqua " Ps. 22T\ Tymax) IR KPR A MIEECY, Pg =g " V. ZZC, VI IR KEREL T,
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8 BRIHEY
Vycer = 3.3V £7213 5.0V, VCCI & GND LDRIC 0.1uF Dz 7 o %455 Vyppx = 15V (12V UVLO D#:4), VDDA LT

VDDB & VSSA XU VSSB EDIC

-40°C~+150°C, C = OpF (HrlZitik D7 fRD)MD

1.1UF =T ¥ %85, DT B i3d7e—7 427 EN =VCC F72iZ DIS=GND. T, =

R \ FAIEHE | ROME e Room|  BME
BAGEN
Vinx = 0V, EN =VCC, VCC = 3.3V 1.4 2
Vink = OV, EN =VCC, VCC =5V 1.4 2
Vink = VCC, EN =VCC, VCC = 3.3V 4.2 48
ee VCC # - B Vine = VCC., EN = VCC, VCC = 5V 42 48| A
Vinx 1Z PWM (0V - VCC., fsyw = 500kHz, EN = 27 32
VCC. VCC = 3.3V)
Vinx 1Z PWM (0V - VCC, fsyw = 500kHz, EN = 27 32
VCC. VCC = 5V)
Ving = 0V EN =VCC 1.2 2
Vin = OV, EN =VCC, VDD =25V 1.4 2.3
Vinx = VCC. EN = VCC 1.4 2.2
. VDDx B - Vinx = VCC, EN = VCC, VDD = 25V 15 25| mA
Vinx 13 PWM (0V - VCC, fsyw = 500kHz, EN = 27 4.4
VCC)
Vinx 13 PWM (0V - VCC, fsyw = 500kHz, EN = 27 44
VCC, VDD = 25V)
VCC BEIREENKEEAR Y a/L R
Vvee_on VCC UVLO ih ERDAL-w v aLk 2.55 2.7 2.85
Vvce oFfF VCC UVLO 32H FAN ALy /LR 2.35 25 2.65 \
Vvee Hys VCC UVLO ALy a/LRDEATY A 0.2
tvce+ to out VCC UVLO 7 JEFE 18 42 80
tvce-to ouT VCC UVLO # 74k 0.5 1.2 7 us
tyecrIL VCC UVLO 7Yy F BT 42 0.4 0.9 3.1
VDD EREEDEEEAL v a/V RLERE
Vvpb_oN VDDx UVLO &t EADAL T a/LR 117 125 13.3
Vvbb_oFF VDDx UVLO it F A AL a/LR 12V UVLO A7 vay (A A7 vay) 10.7 11.5 12.3 \%
VvbD_HYs VDDx UVLO AL v a/LRDEAT U A 1.0
tvpp+ to oUT VDDx UVLO 7> R4k m
tvbp- 1o oUT VDDx UVLO 77 JR4E 0.1 0.5 2 s
tvDDFIL VDDx UVLO 7V FERET /L4 0.1 0.17
INA, INB, EN/
VincH . VENH AJJ High ALy eV R 2 23
VinxL . VEnH A Low AL a/LNEE 0.8 1 v
Vinx_Hys. ASAL 2V RDEATY LA 1
. Ven_Hys
RinxD INX B> D7 2 AR5 INx = 3.3V 50 90 185 kQ
Renu EN B> D7 NZ 7 KT EN = 3.3V 50 90 185 kQ
HIIRTA B
lox s — 2T Cuppx = 104F. C, = 0.224F. f = 1kHz 4 A
lo- v —s v s & Cvppx = 10uF. C_ = 0.22yF, f = 1kHz 6 A
Row TNT T B louTx = -0.05A 5 o
RoL FINE T AR louTx = 0.05A 0.55
TITAT TAFD
Voutro OUTX DN T 2547 T AR lout = 200mA, VDDX (7 0—F (27 (KAETE). ‘ 1.6 2 ‘ v
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5.8 EXEE (FX)

Vyveer = 3.3V £7212 5.0V, VCCI & GND EDRTIZ 0.1uF D=7 0B %855 . Vyppy = 15V (12V UVLO D334, VDDA B LW
VDDB & VSSA XU VSSB DI 1.1uF D=7 o H 5455, DT 37 r—7 42 EN=VCC £72iL DIS=GND, T, =
-40°C~+150°C, C| = OpF (HfiZeak D72 i)

INTA—=F

T AR

B/ME  BEE  RONE| B

Voutrb

OUTX ODHAT o747 TN

lout = 200mA. Cypp = 100nF (fa

1.6 2 \

T YR BADEF —N—Fy T DTS 7

DTs

DT v &4 —7 1295, £2i. DT % VCC

INA, INB [Z&oTHRIESNDH

I 0 TS ]
e HEZh b N, HA—R—F

F ok 44 LOWTE (Ror S 0.15kQ DHA) | Ror = 0~0.15kQ 6 0.2 6| s
Fol S MREORE (17KQ SRy s |07 = 10K2 86 99 112

100kQ DHE) Ror = 20kQ 167 185 203| ns
DT (ns) = 8.6xRor (kQ) + 13 Rpr = 50kQ 399 443 487

M

(FFIZELRDZRNRY),

59 RA4 v F V%N
Vycer = 3.3V F7213 5.0V, VCCI & GND DI 0.1uF D=7 >3 &8, Vyppx = £72i% 15V (12V UVLO 0#54), VDDA
#5100 VDDB & VSSA #5508 VSSB LD 1.1uF Oas 7o 4865, DT Eold7n—7 127 EN = VCC $7-13 DIS =

GND. T, = -40°C~+150°C. C, = OpF (4#Zitik 7L D)

T AN TOERD ST L, EDEATADLIRRIE, EOELNHHD T MAALERSIVTCNET

INTA—F T AN B/AME  ARYEE BokfE|  BfL
C_ =1.8nF, VDDx = 12V, 20% 7% 80% 8
£
trise HSH EAOIRR ns
C_ = 1.8nF, VDDx = 25V, 20% 5 80% 8
F7T
C_ =1.8nF, VDDx = 12V, 10% 7% 90% 8
£
teaLL HIISH T AR - ns
C_ =1.8nF, VDDx = 25V, 10% 75 90% 8
F7T
TN . ANJ17V A = 100ns, 500kHz, A /7 VIH
'rL F'/E - N
to | fRHECEAE - Low 725 High IO 10% ECORRZIE 26 33 45 ns
s . N AJ173 LV AlgE = 100ns, 500kHz, A7) VIL
RAT - . \ :
tPDHL {GHEIE - High 75 Low et 90% ECOISRIAHIE 26 33 45 ns
tPDiENiHL EN &R IE - High "5 Low tEN/DIS_FIL =20ns ('1{/%41:1ﬁ)\ 27 48 80 ns
: _ VDD=VDD_ON+0.2V 24 |
tPD_EN_LH EN J&ZEELE - Low 75 ngh A7 UL ARE = 100ns. 500kHz 27 48 80 ns
tPwmin HIAB DD i AT OV R VDD =VDD_ON + 0.2V L) I 4 12 30 ns
AF17 OV ANE = 100ns, 500kHz, T, =
-40°C~-10°C 0 6.5 ns
¢ FaT N FX RN RIAROEHRE~  |ItPoLHa - tromsls ItroHLa - troHLsl
DM s —
T AJ17 VAl = 100ns, 500kHz, T, =
-10°C~+150°C 0 5 ns
[troLHA - troLHBls |tPDHLA - tPDHLEI
towp SRR A7V AR = 100ns, 500kHz 0 5 ns
[troLHA - trpHLAIL [tPDLHB- tPDHLBI
[CMy| High L~ VEFAE—R Moo= Mith 125 Vins
. VCM = 1500V
[CM| Low L~UL[EFHE—F hTo Y= Mt 125 Vins
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5.10 #iF45 14 ehiR

__ 60 1800

< — for VDD=15V

E s — dBEZE for VDD=25V 1600

g \ % 1400 \\

©

S AN 5 1200 AN

o 40 AN g N

a \ € 1000 AN

c o \

g 30 N £ 800 AN

3

2 20 > 600 \

= [}

= ® 400 N

3 \ N @ \

z 10 \ 200 N

% 0 \\ o \

0 20 40 60 80 100 120 140 160

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

Ambient Te mperature (°C)

B gE= = N,
F 4 LUt (A DOF + XV AERBCHELTNS NDRET A V=5 14 > T ik
BEDETF v RIDEF)
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5.11 (K REFE
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, £ fif (FrIZFLIRDZRNRY)
17.5 50
// 45
15
P 40
12.5 35
1
g 10 ] T ? 30
= v 7 = ]
= A1 L7 g 25
E 75 g L1
3 |1 // 3 20
A A
5 P — 15
1
|~
25" — VDD=15V 10 L — VDD=15V
—— VDD=25V 5 —— VDD=25V
0 : : : : : L I
0
500 1000 1500 2000Fr§582nc30((l)((|)_|z;3500 4000 4500 5000 100 200 300 400 500 600 700 800 900 1000
N d Y . _ Frequency (kHz)
S5 FARNBIY OHRRI (voowe) ERRHLONE B | @ 5.0, 7 ¢ 201851 ) OBRBH (voowe) L HRHL ORIE (1nF
Fl. VDD =15V 713 25V) 87, VDD =15V /(% 25V)
30 14
—— 500kHz
27 ] 12| — 1000kHz
24 —— 2000kHz
—— 3000kHz
21 10
g g s
S 15 / ] *E’
3 12 = — s °
9 P // 4 ——
6 — NN
— VDD=15V 2
3 — VDD=25V
0 : : 0
10 20 30 40 50 60 70 80 90 100 40 -20 O 20 40 60 80 100 120 140 160
Frequency (kHz) Temperature (°C)
5-5. F v R db 7=V OHBER (vopas) EREBEDOBR 5-6. Fv RN d 7=V DHBER (lvopas) SBEEORBR (BR
(10nF &%5. VDD =15V F/=(3 25V) . REXM yFIBBEE)
2 1.6
1.6
1.5
£ 12 i —— =T £ S
5 T 14 —
S os E
1.3
0.4
—— VDD=15V — VCC=3.3V
—— VDD=25V — VCC=5V
0 — 1.2 —
40 -20 O 20 40 60 80 100 120 140 160 40 -20 O 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
5-7. 7"\'*)[157’?_ U a)%]tiﬁﬁﬁﬁ (IVDDAIB) tiﬂgto)% (iﬁ 5-8. ﬁﬂ:iﬁﬁﬁﬁ (lvcc|) ti.nangta)% (ﬁﬁﬁs lj] Low. A
Bf. ABhLow. R4 YFFiL) A yF L)
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5.11 KRIVFHE (FiX)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, & ] (FFIZFLalk D72V RED)
30 6
/] —— Output Pull-Up
275 55
/ Output Pull-Down |
25 /’ 5 L—
225 L = 45 —
/ S
2 20 4 e
£ P > 35
o 175 1<
£ g o
15 L § 25
12.5 o
IV 2
10 /
= 1.5
75 — trise
: ’/ — traul 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)
[ 5-9. M5 ENVUSEUIAETHYBELEARE DB (VDD = 5-10. H HiER LR & DBR
15V)
40 36
36
2 el
g 3 ) I s S
[} [ ]
a [a)
c c 32
S S —_
5 = —
52 B T
8 g
£ Q
24 & 30
— Rising Edge (tPDLH) — Rising Edge (tppLH)
—— Falling Edge (tPDHL) —— Falling Edge (tpprL)
20 " " " " " " " " " 28 r r
40 -20 0 20 40 60 80 100 120 140 160 32 34 36 38 4 42 44 46 48 5
Temperature (°C) VCCI (V)
5-11. EHGERE & R & DB 5-12. (EHGEEE & VCCI & DBk
3 2
—~ 15
.2 z
3 g 1
§ 1 e ———— S
£ —— 5 05
] =
7] >
a o0 © 0
£ 3 I E—
©
2 5 -05
g g
= & -1
o s
-2 @ 15 — 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)
5-13. SV ABEHS &RE L DMk 5-14. {GHGERER v F > 4 (tpw) & VDD & DBIR
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5.11 AREIFHE (Fex)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, £ 7 (FHZ ALk D70 iRY)

Temperature (°C)

5-19.IN/JEN @ Low XL v 3L R

2 15
- 15
£ 14
2 = s
5 — s
£ 05 = S 13
I o — 4
8 £
5 05 g 12
g 3
o -1
s 1
a 15 — Rising Edge — Vypp_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)
5-15. EIGEET v F > 4 (toy) LBEEDER 5-16. VDD 12V UVLO Rl v ¥ a )L K &BE & DA%
2 0.9
0.89
15
b
2 < 088 ——
[9) ‘® ~—
5 1 ) T —
:'>:~ % \§\
2 087
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)
5-17.VDD 12V UVLO EXFU L R &iBEE DB 5-18.IN/EN ER 7Y SR LRE DB
1 1.9
1.89
0.99 1.88
1.87
s s
< 0.98 < 1.86
% \\\ % 185 \\Q\
g \\_ 8 \§~
£ 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)

5-20. INJEN @ High AL v 3JL R

14

BRHI T B 70— RS2 (DR B Ab) #21E
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5.11 AREIFHE (Fex)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, £ 7 (FHZ ALk D70 iRY)

900

850

800

750

700
650

600

550

500

—— Rpr = 20kOhm
—— Rpr = 100kOhm

450
400

Dead Time (ns)

350

300

250

200

150
-40

-20

0

20

40 60

80

10

—— RDT = 20kOhm
—— RDT = 100kOhm

\
/
/

DT Matching (ns

[
|

N

~——

~N

N

100 120 140 160 40 -20

Temperature (°C)

521. 7y K ¥4 ALBEE DB (Rpr = 20kQ LT 100kQ

0 20 40 60 80 100 120 140150

522. Ty R4 A RYyF I EREEDBER (Rpr =20kQ &

Temperature (°C)

B A\
2 ) L8 100kQ DIBS)
20
— C=2.2nF
— Ci=10nF
15 e ity
S 10 f
: /
()]
S
g 5
0 J
-5
0 100 200 300 400 500 600 700 800

Time (ns)

5-23. RRWZHFRR
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6 NS A—FHERBR

6.1 GIGEE & /L RIRE

Fr b A L B DIGHHRIEN S/ L ANEE L (towp) EXRIE~ YT (tom) ZEHET D H1EL, K 6-1 [TRLET, =
DAL, 55D AT ORABD > TNBZ LA HERL . DT % VCC IR L TF R - 21 LSHEA 402 5 L&
TEXET,

INA/B
| |
| t
\ \
I I
tPOLHA | tPoHLA L]
! tom !
\ \
OUTA ; ‘ } |
| | | |
\ \ ; ;
I I | |
| | | |
teoLHB la—+—»  tppHiB
! ! tewos = |teows — teons| | !
| | | |
ouTB ] ] | |
\ \ \ \

6-1. BELUAN, Ty R - &4 LER

6.2 5 EASYBIUIETHY R

SEH BN (trise) BEONLE T (tpar) R ORIEREE, X 6-2 IIRLET, LB ENVERRTESL S AR %
ERETAFIEOZEICHOWTIR, B ay 7.3.4 2B BL T XN,

90%

| |
| |
| |
| |
' | 80%
I 0
: : trise Lo
| |
20% |
| |
| |

B 6-2. 15 EAYBLUILE THYRROAERSE

6.3 ANET 4 E—TINVDIERRM

6-3 12, TAAT =T EREDICE R 2R LET, BENIZ ST ICH D~ A7 nartn—I2 DIS B2t 5%
£ DIS BV Dir<IZEEE L 72 100pF~1nF Ok ESR/ESL =22 7 o i o TNA /XA HZEAHELEL £97, GRS
DNWTIE, BZvar 741 22U TTIESN,

|

|

|

I .
EN Low : EN High

|

|

|

|

|

|
Response Time | Response Time

|

|

|

X3

63. T4 t—TINEDIALZY
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6.4 7OV 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 z2/VR % ERISHEIC INA £721X INB 37 77 47128123546 VCCI F2i%
VDD 7% UVLO 3B BV AL vV RE ERlST244 . tyeor+ o ouT £720E tybpxs to OUT DRI T HET, TS
NEE A, 72720, VCCI £ VDD OELHEINDELENENLENDA T < ALy a/LR % FlaloTnb, 17725 Low (2
FFSNDETORIEIT 2us K CF (BIRE > DO EBIEAL—L —bOEEEZITET), 2O, VCCI £
721Z VDD O7 79 7y M Th L AR 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 B Ed 6-6. VDDA/B EiF+ B0 UVLO BJE
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6.6 CMTI X k

6-7 13 CMTI 7 AME L OIS T,
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._0\07 1 || | | 16 i L g
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o MNB | <|—{ }—ﬁ 115 o
— 0 I |
— VCC ' ' VSSA
— == | |
VCCI 3 1 s 14 o
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T || & PTG
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= = 11
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7 FHHARREA
71 {@IE

XD — "IV AL @R Y)W Z DT AT U S BN RERE T D720 HliE T SA 2O 1 E8T— v
VAR DT =D KEGT —F RIANPUIIUITEREESNE T, U — "N URZOS — #5012+
REREI P —IPE TERNWZ LBV ET, 2T, TUXNL ar e —TOBAICRICY I ET, TUXL

A b =760 AESIEUIXUIEE mA LviHa TE20 3.3V rY v G 5 THLHTZH TY,

UCC21331-Q1 I%. FFEDERIBINE—F— RT47 MRe |l &L, SiC MOSFET b & 7= &fEDNT AL %
BBV DIDITHERL TED, 2T 27 )V =k RIA/NTE, KT AL, HlEEEE SRS DT OEEL
EREN K G D7 — MR T DT O RELZ B B I 2 CWET, 72e2 13 PRV T 0/ F A/ MR T v N Z A A
(DT) 48, EN &> (REF T 20 ), ANBI O D EIROREERRENER 1L (UVLO) 728 T, £/, AJhA
—T U DEETHLG G FLAIAT)IVAENE S E 5550, UCC21331-Q1 (THI % Low IZRFFLET, RTAA
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UCC21331-Q1 INSTRUMENTS
JAJSVS2 — MAY 2024 www.ti.com/ja-jp
7.3 BRRERREA

7.3.1VDD, VCCI, {EZ/FZEBFE;LL (UVLO)

UCC21331-Q1 1E, Wi DO H J1 VDD B & VSS B O RO EIRIEIEE 7 vy 712 IKEEREER Ik (UVLO) fR#
HEEER NSV TV ET, VDD AT RE r7537‘/\/])20)j£@]ﬁ# VVDD_ON SIERWGE ., FidE®EZIC VVDD_OFF
Z FES7ZHE. ADEY (INA BLO INB) OIREE Fa'é%fox 2 SO F v DH5H VDD UVLO #REZ A 12
LIt 71D A% Low IZRFFLET (B HFOH N F v R/TITEBITHD FHA),

RIARDE BN ASAT ANEHIEN T RWEE, £721% UVLO IREETHLSA . T4 H ) OBE AR
TBETIT47 777 RIBIZEHS>TRIANH 11T Low (IZRFFENET (K 7-1 28 8), ZOLE:Tix, Tl
NMOS %7 —k3 Reiamp CRIZANH IS D— 5 C, Ll PMOS (34 712 fRF&iL, £ 0BT Ryiz &
R0EY, ZORERLTIE, HE FRIO NMOS 5 /3f AD AL w2V REE (AT ABHBEELRWE BT8R
1.5V) IZEHMN T TENET,

. VDD
$ RHI_Z J
Output
Control ouT
RCLAMP ‘ i
RcLawvp is activated
during UVLO VSS

]
B71.795747 TINTD BEOEKRER

VDD UVLO fR#MREITEAT UL X (Vypp wys) A TWET, ZOERTVL AL, BIRDOZ TR JARBFEAELZE
EOF XLV T HIELET, ZOEAT VL RICIY KT ASARINAT REEO/NSIREERE TR 5288 T
FT, ZOIRELER T, TAAARAAL T 7 % B UBIEIE B BRSNS LB IR AELET,

UCC21331-Q1 O A SANCHAKEEFAENMERS Ik (UVLO) FRAEFSREDS NSV CWVET, T /31 A1, EENRFICEE
VCCI 78 Vycel oNn ZEADETT 7747120 ER A, B EEN Vyeer ofr & THEIZDE G SITEE S R<RY £
T, Fo, MEFEIZRELTEIET 25X, VDD @ UVLO LRBECERT YT A (Vyee hys) M- TOET,
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UCC21331-Q1 d ¢ _RThH/X—Ta1%, VDD 1E 30V, VCCI X 5.5V Dt fix KIEK IR DI ENTEET,
# 7-1.UCC21331-Q1 ® VCCI UVLO #gEn> v &

i}
i INA ot INB OUTA & OUTB
/34 ZHEE 1 VCCI-GND < Vyeel 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.UCC21331-Q1 @ VDD UVLO #feQ v &

i}

%Mt INA o INB OUTA i el
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 . -
S A ARE T 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 AN B L IR

R7-3. AN BhRER O

VCCI, VDDA, VDDB [ZEFRBHFEASNTWDIETT, UVLO OBIMEE—ROFEMIZ OV TIE, B ar 7.3.1 22U s
A8

AA o H %
INA INB OUTA ouTB

L L H L L

L H H L H FIR B A DERER S TODERE, Ty R - A LRI 7

H L H H L NEBEBLET, BI/iar 742 2BBLTLIEEN,

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,
7.3.3 AR

UCC21331-Q1 ® A/t (INA. INB, EN) %, TTL 3L CMOS H#iD A AL v gLk ady il ESNWTE
V. VDD EIREEDEEICHESN TOET, UCC21331-Q1 1. £=4#ED High AL a/LR (Vinan) Y 2V, FEHED
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Low ALy a/LRA 1V T, ZUHITREICE > TUEEAE B LN, ooy s L-ULOFIETE 5 (3.3V ~ A=
MHEDIEH72E) TANE U ZMHBICHE TEET, 1V EWVIIRNEART VT A (Vi wys) (T BAF722 /A Rt &2 2 )
TR B ET, WTNOANEA =T OFFICLTH, NEBT AZ T ARBIAE % Low (2L £9, Zhbo K
PLOFEUEE T 90KQ T (BZvar 7.2 25 M), 72720, ANEFEHLRWEA IR 70 RIcEERi 52t B L E
7

UCC21331-Q1 D ATMANZH SIR T A7 B o BESITWD T2 IS 727 — M L TiRb =R D Jvy VDD %%
RTEEF, INA E72i3 INB ICRUINESNDE 5 O#RIEL, VCCl O&EEZ EES>TEIWITEE A,

7.3.4 HHER

UCC21331-Q1 O 1Bk I, b M BELEINDEEX, TR BT — AT OHF— A EEDOIT— T I h—fEEk D
] (XU — AT DR A EZab 72 EEIC dVIdt DELLHEX) ITiRRKOE —7 V—AE i EE T 7V Ty
THEERBRALCOET, HOBOT AT 75X, P v %L MOSFET LiBIMDO7 7> N Fv /L MOSFET
PG L2 OTT, N Fv/L MOSFET O&FEL, v©°—2 V—RAEREAFEER 7 — AN gAY — A% E
B 52&TT, HNDIREZ Low 25 High IZZEE LEHETHEOBRM7ZT N F¥ /L MOSFET 24— A4
DHIET, 2L EMERFEHLET,

Ron 737 A—%1% DC HIEETHY, P Fr /v THRAADHDOA ARPERLET, Zdud, 7Ty 7 N Fr L 7
INA AL DCARRETITA 7 IRBEIZR =40, D23 Low 25 High (B LT BSOS — A 57280 TT, 20
N F¥ 2L FARALZDF ARFUTH 1.47Q T, LT, 2O WY —2F v 7=— X 2H1F% UCC21331-Q1 D
TNT T BEOFEISUL, 7T v 7 NMOS E7 L7 7 PMOS OO T, ZOfEix 1.47Q /1 5Q T,
Ron /$7A— X TRENDLDIEBMIT/IEVMETT, Ropy OfEIE, UCC21331-Q1 DX — > A B 0 f 4 1E LS
RLTWERA,

UCC21331-Q1 OF A i 1E. N F v /L MOSFET THEMLICHER SN TWVET, R, 737 A—% (Z1vh, DC I

EETT) IIART ARALADT VAT ARBEDA B —F v A2 F L ET, UCC21331-Q1 Ol 5 D H /1%, 4A O —2
V) —REE 6A DY —7 U T BETRD SNV A FE T ES, VDD & VSS OFIDH I1EEAA 1L, FEH IR
a0y 7 TN FEBLTH MOS HJBRIZED, L —v Y — L VI EEEBILET,

b RIANNERERICEMESE 5720, /I VAR ICER 20 FE T, BRI RIOR T i/ VAR
HARORTIANNCB W THAAFETCRET AR/ INA TSIV ZEZFELET, 2T RN IC ITHEEINE=Z Vv F gk
T4V E o TRESET, HITIRED WI:%%HEL EmE A b5z, h&#}i@sﬁﬂﬁi%ﬁb%ﬁﬁ
A FT SNV AERMETT, RIANROARREVIES . VAT AZHEEICEES AT DI DO EEZ2 O LN
HVET, 5 —h AAfvF T H, ]\‘?/f/*‘bi‘%ﬁ%%%mT?éﬁu WCHITIREEDRE LT 5E, FEBRBIRAA T 7 A
UEBAELET, LATUMNIES TELLFAEZEFEHEST, FEETBIRAAN T iV\Pm/»*/wm“w/\a/:
ke —k RT430 EOS HIEDJRIR L7225 ATREMERHN F 9, L7z23> T MDD E W AT DEMED 7212, /)
H717 OVABED RO HIVET, ZOR/N 17V AMRIL, 7 — g &, VDD &EJREE, 7 —MEPL, PCB 1/4’7%£I
DFAEZTRE | HEEOBERIRFLET, MEFEICEESE D7D B R/ VAR, BERMRER RSN T
W/ OLVAE DS KREWGENRHVET, VAT MMM B2 i/ N7 OV AR E R E T DHIZIE, VAT A LyL
DORFEATOLBERHDET,
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Shoot- = R
Through NMOS

Input |
Signal Prevention
Circuitry f R
Pull Up ot
7-2. HhE

VDD

ouT

VSS
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7.3.5UCC21331-Q1 D14 — FiEE

7-3 12, UCC21331-Q1 @ ESD fRi#H LU CTHRE T DO X A4 —RERLET, Ziud, KT A RADH%]
KEKEZKTELIELDOTT,

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

7.4 TINA ZADHEEEE— R
741 4 X—=T/) E>

EN 2% Low IZRRET D (i34 —7 v OFEICT D) &L T OHIIMFEIRFIZ Yy MU SIVET, EN BV %
High (27" /L9 5L, UCC21331-Q1 2@ HE EECTEE T, EN INE B IEDIEWESN X 48ns T9-, EN E>1%, VCCI 2
UVLO AL vy a/L R % LAl TOWDIEAICOREEEL (oM ESN) £, EN B A2 HLRWEES . /A X%
M L& 5720, 2O % VCCI IZHE 02 L2 HESEL £ 77, 72, EN BV EZREWER Cv A /uar he—J 28
T5HE . EN B O IR E L2 100pF~1nF OAE ESR/ESL =2 F 0 Y% > CTRA /AT HIEZHER L £,

7.4.2 7O SARJBEGZT Y K 14 (DT) £

UCC21331-Q1 TlE, kD HFETT VR # AL (DT) i TEET,

7.4.2.1 DT E> % VCC [C¥#E

HINIATIERE R BT D10 TR FANIT Y —bSIER A, TORER, HINTA— =Ty 7 TEET,
7422DT E2& GND EV LOBOBREEBRICER SN DT EY

DT v'>& GND OIS Rpr ZBLE 528 T tpr AR E TEE T, Rpr D#UIZREIL, 1 6RDHTENTE
F9°, 22T, Rpr DEALIT KQ. tpr DEALIE ns T,

tDT=8.6><RDT+13 (1)

Rpt = 100kQ D Ex DT BV DO&ERIL 10pA K CTJ, DT B &2 70 —7 40 7 OFRIZTHZETHEEL EE A,

ANINEZ DL TRy T M OE B OREF ST VR HALPMEBILET, HIEFOT vR -2 A LTHIZ, R
TANDBREE T VR BALEATNEGEDT YR HALDELLNEWHIZEEESIVET, W7D AT FEIRFZ High
(27Tt WG O INIRIEIC Low IZRESIVET, ZOMEEIL, BUAERZ LT 272D ]S, @ E)
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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. ANEREALAO D v - DRIR

At A:INB 7% Low, INA 78 High [ZE& L £9°, INB (X1 IC OUTB % Low (TR EL ., BREHFHT v R« ZA L0
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,

Zft: C:INB 78 Low [ZEB L9723, INA 1TF77 Low OFEF T, INB [ZHIEEIC ouTB % Low IZRREL ., BT I
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 H AL, Tl TIENTZT vR ZALL0EELR0ET, L
722357C, INB 7% High (2725 & RIEEIZ OUTB 2% High meﬁéﬁ’biﬁ‘

/4 E:INB & OUTB #3F77 High ™95 12, INA 73 High [JEB 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 [ZEB L £, BilERA 13575, INB IZ 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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87TV —a RE

LT OT7 7V r—a ML, TF R AL AL A OB ARRICE ENAED TIFARL, T A A2
AN ANTEDIEREED B BB IREWVT-LER A, 4 O BT 28 O@BEMEIZ YW T, B
BERROBELTHIBIL QO EIZe0ET, BERITE T ORGHEEEZRIEL T AN HZET, VAT A
DO REZHER T DM ENHVET,

84 77U — 3 gl

UCC21331-Q1 IZfuighlte L o7 7 BRENHSAE 2 2D IS HE A LTV ET, UCC21331-Q1 13 F:#kh UL (e
5.5V ® VCCI & 25V ¢ VDDA/NDDB) 720>, MOSFET., IGBT. SiC MOSFET JHDm—4 AR, AAP AR Ao
R/ a—H AR A—T TP DORIANRELTEATEET, UCC21331-Q1 1Z&FEODE & S4L., SEtED 173
HE (UVLO, T YR AL, TAAT—T ) ZFEh | AT U T HEENRIBELIN TN, o H—T T X T3
L, HL#, EET TV —amihic, K0/ B R G AR R TE £,

82 RK&{XMIEFT IV -y

8-1 AL, UCC21331-Q1 2 L TIEHERY /2 N—T7 T U RERRZ BRI T AU 7 7L v A T A 2R LT-H D
T, 2O, R AREE., RERNE L, N—7 TVo [ 70 TG NRay | 3 fiE—2—ER
7 TV —al 7BV OND RN T — gL oN—F MRaUTHEZET,

V_CE Reoor

VCC | HV DC-Link
I —O
PWM-A :
Rin _i_{ Cin
PWM-B —
|
1 |
|
- [}
ne - _|Cvec o : = S
21 @
. s - | c
5 I ©
f— o | =
£ P
o
/0 I ®
EN [
1 Cen l
L
- Ror |
|
|
== [
VSS
B 81. R&FMNGET7 TV —2 a3 EKREA
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8.2.1 51 EL

# 8112 " APAR [ m—H AR T 1200V SIC-MOSFET #Hi#) 3% UCC21331-Q1 DILHBIDOV 7 7L R F
WAL WRIA=BHRLET,

% 8-1. UCC21331-Q1 DRHEMH

RIGR—F fiE Hfir
RU— kT VRY C2M0080120D -
vce 5.0 v
VDD 20 v
AFEFRNE 33 \Y
ALy F T TERH (F) 100 kHz
DC U /I 800 v
8.2.2 /xR a1 FIM

8.2.2.1 INA/INB AN 7 1 V% DEREt

A DESEIREICT D (EITBIESED) BT —h RIANSDEFERIE T 52T HERLEEA, L, B
FEI TRV AT U RNEIZEV PCB BARIC K> TELDI U F U 72 RET HI2OI/NSI2 AT RN-Ciy 7 AV %
JE I AN G 3= S

ZDXHT4NETIE, 0~100Q D Ry & 10~100pF & Ciy T2 4ERHVET, ZOHITiZ, Ry =51Q &
Cin = 33pF 2MEIRENTHY, 22— —F K HII# 100MHz T,

INDHOERE AN BT, /A XM ESARTREED R — A ZITEBELE T,
8.222 48T — bR My T ¥ M4F— R LEDBEFHERDZER

T —=bANG T ar TR B AR NI URE NS = AT HT I ST T = AN T H A A —REBL T
VDD THEINET, 2T U P OREIINIRERE —IBREEIT20 | 7T — AN v T FAF =N OB ER)72H
BB N IPRKREBRDGEVRHVET, BdBERIT, ¥ A4 —FONES AEER TICb I ET, ¥ 14— 0w
KW REHERROE T2, 77— RIANEROM G KITEL 52 E T,

MIF T =P AT T FAF =R @RS 5896, ﬁﬁlﬁlﬁﬁk%ﬂ B S50 TR JAX N AL DR K
NIRIZHN A D728 | AT BB AV NS oG EA BV NS @i O @ R & A 4 — R E7213 SiC vavh
*— 5%’%‘*]\%1%%?‘5 LEHERRL 9, ZOHIT :t DC V> 7 &1L 800Vpe TV 7 —FANT YT L AA—RD
ERRFEEIT, T3~ —Vr2fi>T DC VI 7EEIVLESTORERDHVET, T D72, ZOFITIE 1200V SiC
B AF— I\ C4D02120E Z iR L TV ET,

7 —b ANy T ER ARG T %G 7 — MMy TR (RgooT) PR T HAZEEHELILET, £, T — ARV
*R?L %. Dgootr PENEI LKL, HEAAvF 27 A2/ D VDDA-VSSA EED LA 2 —L —hEHilRT 5
DIZHEONET,

VDDx & VSSx ORIZHIINF 2EEAS, FET & UCC21331-Q1 Diffaxt iy KiE& % FIEIHITHIFR LA & FeE D
R TT AKX R B EBE LD ATREMES DV £,

Reoor OHERE X 954 4 4 —ROFEIZE LT 10~20Q T, ZO6ITHE, 7 —kANT v Z A4 —R D7
NEFZHIRT 270, 2.20 OEFHIRIEHABIRL TOET, BbBLO S TO Dpoy DY — 2 B OHEE L
Y FORTRSNET,

g = Voo~ Voo 20V-25V g
2P Ry 2.20 @)

ZIZT,
* Vgpr [F. 8A OEIRBNTLEDT — AT YT X AA—ROIAS B LR TOHEEM T,
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8.22.3 45— bk RS A NRDHLAHEHR
IS — R RZA KT Ron/Rorr LU T O BRCfEDb N ET,

THEALEIH A FEITERT VX7 Ol R

BT | EIAA Y F 7 O dvidt, dildt, AT 4 X A4 —ROwi 5 B IR F-5Y 7 O R
F—RERENERE (B — Lo 7 BX Y —REFR L) ORI L DAL v TF o TR LD Kb

BT (EMI) ORI

v rvar 7.3.4 Tk ~722H12, UCC21331-Q1 1% P v /L MOSFET LBMDO7 V7 w7 N F+ /L MOSFET %
WHNC LT N Ty FREE R R TWET, 2hbaSbi e —r V—2EifiL 4A TT, TOFE v*'—r V—2F
WXL FoOX TP cEET,

PoOb=

loa, =min| 4A, Voo — Veor

Rnwmos I Ron +Ron +Raret_int 3)
log, = min(4A, Voo }

F{NMOS || ROH + F{ON + RGFETﬁInt (4)

ZZT,

* Vppr 13, 8A OEFBIRAZEEDT — AN v T FAA—ROIAS MELER T OHEEME T,

o Ron:IMHE— A ARPL,

. RGFET_INT:/\OU_ oL AEZD W%Bb‘_]\*&ﬁ (/QU”— f\?‘/“/xﬁ’@?—ﬁ’yﬁl\%ﬁﬁﬁ)

o los =E—2 V—RXFEJi — 4A (7 —h RTAN B —7 V—RER) &7 — MRE L — 7RI E S GHRE DI B o/
SV OE

COBITIRE FORTEHESNET,
Voo — Voo 20V - 0.8V

loa, = = ~24A
Rumos || Bon + Ron + RGFETJm 1.47Q||5Q+2.2Q + 4.6Q (5)

los, = Voo = 20V ~ 2.5A
i Rumos || Bon + Ron + RGFETJm 1.47Q||5Q+2.2Q + 4.6Q (6)

ZORER AV AR Em—HARDOE =7 V—REHITZNZL I 2.4A L 2.5A L7RVET, FERIZ, B —27 L 7EifiT
IR THESNET,

|OA_ =min| BA, VDD — VBDF — VGDF

Ro. +Rorr IIRon + Rarer i @)
los. = mMin| BA, Voo ~ Vaoe

Row + Rorr [1Ron + Rarer i 8)

ZIT,

o Ropp: A2 — A7 1L,

* Vgpr:Rorr CEFNZHHGRSNIZ AN FIX A A —RONEF M EEE T, ZOFOX A4 —RiE MSS1P4 T,

o o B =7 U UERL - 6A (7 —bh RIANROE—7 U EGR) &7 — N E L — T B R S<EHREDHI B D/
W OfE
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ZOBITIHU TOXTHESNET,

Vop = Vepr = Voor 20V —0.8V —0.75V

I =
Ro. +Roe l|Ron + Rarer e 0550 +0Q + 4.6

~ 3.6A

oA~ —

©)

| Vo — Veor _ 20V-0.75V
P RoL +Roe lIRoy + Rarer e 0-55Q +0Q +4.60

~3.7A
(10)

ZOFER NAYPAREE—FAROE—7 T VERRITZENE I 3.6A & 3.7A L7220 ET,

HeEE — 7 EiiL PCB LAT UM A A EICE o TR EINAZLIZIEELET, V= RIARONAL—T D FFEA
B UoH R, B =7 A= EREN B A RN S A= N a— T U = a— MR A SE D RN DV ET, %
DI 7 —K RIANDON —T % TELET /NS THI e M<HLELET, — . NV — "NV VRAFOAME &
(Ciss) MIFFIT/INSVY (BE 1InF Kii) 56 ©—27 V—A | L 78k i/v~7"%$$%&:iﬁaénﬁ“o ASEANN
B EIRVEBIONES TR IET I NS, TRV F 7 OEENGEN T T,

OUTX BIENT —# L — Okt e KiEM A (BIEAE D T) FRIZINTHIEL WS T8 R B G083 E
LA EEMELHVE T, 7 — OB X 7 BT 5720 FET O7 —hOurIZ7 =7 Ak t\@x‘%féﬁﬁ%#é:&
PR LFT A — =T a—F ] ToH =T a— R REWES ., OUTX BJF% VDDx BLONVSSX BFEICrT 74
DD T T AT —REBINTHIELTEET,

8.2.24 ' — b -V —XMIER DR

=R RIANH BN PGS TBO TR EREBICHHEH A, 7 —b -V —ARHEHL (Rgg) &> TH —haY—

RBENTNE TS HILEHMERELET, OG5 —h RIAWBH—2 A LT Low ZBREN CE 5117250
(ZXT— BT Lo T dvidt IR T — A AU A7 DIRICH BB E, ZOM|FUT, /ST — T /342D Vih &
Cep/Cgs HATISELU T, i 5.1kQ~20kQ DIEICHE ESNET,

8.22545— b RSANDEHBRDHET

Pk RTAR BT VAT LDOAEHEK Pg (21%, UCC21331-Q1 OE K (Pgp) &AM —h RIA T Pi7rs
DORELRIBOE RN EENET, T —I AN T X AF—ROBERIT Pg IZEFENT, 2O ar Tl Ed
/TJO

Pgp (. UCC21331-Q1 DEVH) 2 E M BEE 32 il [RAE AR E 975 ERRE R T SO ERN OO K EF
N AN N U 11 == S

%1 OERNIFHE K Pgpg TT o ZAIUTIIRTFANDOEF ILE KL FFEDAA Y F L7 EEHCCEIEL T
HRIANND B CVHE B DG FIET, Popg 13, 5256472 VCCI, VDDA/NDDB, AA T 7 JE k., JE PHIEE 2
BT, OUTA & OUTB (A B RS IV TUWORVWRIE T FRIESILE T, 204 TIX, Vyee = 5V, Vypp = 20V
T, INA/INB % 0V 725 3.3V £ T 100kHz TAAYF 7 LI2HH D& BIROEIRIX. lvee = 2.5mA. lyppa =
lvppg = 2.5MA LRIFESIVET, ZDORER, Pepq ITLL FOXTHEATEET,

Pepg =Vvccr X Ivccr + Vvppa X Ippa+ Vyppp X Ippp = 112.5mW (11)

F 2 OFERIL, EAA T T P AT NVFIIRTANDBEARE R METDED, GXONTZAWMBE TOALT T H)
1’!51539% Pepo CT¥ s AMAL T LU I I DA IR Posw 1ZUL FOXTHEE CTEE T,

Posw = 2% Vpp x Qg x fgy, (12)
ZZ T,
o Qg lINNU— NIV TR DF —NEMTT,
B A | = AT DI EI — Va2 56 VDD IZIEL — /LB L — L DFEIZFHE LD £,
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FDIEHZOT IV r—raFloga LT TEINET,
Pssw =2 %20V x60nC x 100kHz = 240mW (13)

Qg 1. 20A T 800V #AA Y F T FH/\U— NV AZDKRT — N BEE R LET, TANMEREDDE, ZOHE
HEPDAEEMERHVET, UCC21331-Q1 DHNEED 7 —k RTA/4B5K Popo 14 Pgsw O —#CTd, /A7 —R K
FANEIDBEBrDLE . Pcpo 1% Pgsw LEHELLRD T RTDOF —h FIA/34851% UCC21331-Q1 ONERCTIHE S
NET, I — o A BIOY = A7 IRIIBGFET 256 REBKIZT —N RIARNOT VT T | F4kbie
S —MEBLE ORI CHELSIVET, V—R [ U 7ETRDY AAIBA IZEIFIL TORWES, TV Ty | Z 0 ARG
BRIEPOEETET R, V=R | Vo VERBEARMLTNDGE ., TAT 7 | ZARGUIIERIE ThHZ LR LE
?‘o DI N Zhbo 2 O@*fq: IZE-T PGDO iﬁ%iﬁ@i—é—o

r—2Z 1 - BDINT T | K

Papo = Pasw ., Ron 1 Rnmos N Rov
2 Ron [|Rumos +Ron +Rarer it RowL +Rorr I Ron + Rarer_int (14)

ZORRFHITIL, FESNDT R TOY—RA | 78I 4AIBA Kiii ThD7-8, UCC21331-Q1 D5 —h RTA/34F
KIFLLTFOAXTHEE TEET,

p. = 240mW 50[]1.47Q n 0.550
GDO 2 5Q[[1.470 + 220+ 460 ' 0.550 + 00 + 4.6Q)

) ~ 30mW (15)

r—2 2 -3EBEOINT T | X AR

TR _Sys TF?Sys

Pano = 2 % fgy X {4A x [ (Voo = Vouras (1)) dt + 8AX | Voyrue (t)dt}

0 0 (16)

ZIT,
* Voutas(t) I, = AL BIOA7IRER D7 —h FZA73 (OUTA, OUTB) OE U EIETHY, B (4 —>

FURHZ 4A, Z— AT HEZ 6A) AR T oY T E | MET2HOL L THIE L TEET, TORE.
VOUTA/B(t) BIIAIE L7220 TR_Sys L TF_Sys I BT CEET,

—EDLKMT, INT T LT NE T RIEEOEHLNO B HEFIL ., A )7 2AEFIL TOZRWIES . Pepo 137 —A
1 &7 —A2 OMAAEDLEERD, ERROBBUIESWT, IAT T T NE A L TR A IR E TEET, £
DFER, 7—F RF4/3 UCC21331-Q1 THEINDRET —b RIAH K Pop 13, LA FOIHcRENET,

Peo = Pana *+ Pano (17)

ZHUL, AREEFITTIE 142.5mW IZFES L ET,
8.2.2.6 #EHESEREE
UCC21331-Q1 OEEATHRE (T)) 1L, ROKXTHEE TEET,

Ty=Tc +¥,7 xPgp (18)
o7,

o Te lE, BVEXIEITZEOMO FE THIESLZ, UCC21331-Q1 O/ — A EiliE TT,
. LPJT 1. AT _ B~ NT 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
SNFET), Royc 1F. AT RNF —D KRy 3 r — A% B L T S ND5E (B &F Sy —UMEbi T\ b
A IC R = — b BT BTV DIEE) ICOBRFIMFEH TEET, TNUNDLEIZ Roye &1
S>Th, BOBEAUIREZ EREICHEE T 520 TEEE A, Wyr 13, IC @ EHiZ @l TR SN T3 F — &8, 7
ANBREELT VA r—a BRE CRIE THHILRETHIE TERITKRDOONET, HIEL AT TR HARTALNTD
AVTWDERY | BEA- IR 1 3ECCLAN DR E THEE CEET, 3RS OWTIE, [PRE AL LN IC o= DGl
HHE T Y g LA — M B R TLTIE &,

8.2.2.7 VCCI, VDDA/B A F Y Di#EiR

VCCI, VDDA, VDDB D/ A /R AT o AR Z B D DTSR AR T, o2 BIE K., BERE. &
EABEIIRZ%FFO, K ESRIESL CHmFEEMDLEET7Iv 727 4% (MLCC) ZH4EL £3, MLCC @ DC
AT AL EEOF BB ELE 5257 LIEBLET, 72éx X, 25V, 1uF X7TR o= 7 i, 15Vpe @ DC N
AT AEHIINUTZ5E . 37> 500nF ELCHIESIVET,

8.2.2.7.1 VCCI I > 7> Y DER

VCCHZEEHGRS NI AR R T o E A R Y o 7 72l B SR B BRI RHS L E T8, Zhidod
N mA T, L7zs-> T, ZOHRIZIE 100nF LLED 50V MLCC ZHERRL £4, A7 AEJFH 178 VCCI B
SILE BN -G T C DA 1uF LLEDEO X 20 F1-13 B R T Y% MLCC LR E 545D
i—a—o

8.2.2.7.2 VDDA (7— X 5w F) 3T Y DER

7 —b AN T ERAERR D VDDA > 7o (AR Ty 7 2 TR ONETY) I8 T K 6A D7 —RER
BRI, /T — NI UAZORE LT — NREN R R A FEBLL QOET,

AAF T AN T LB EB AT RIIU FOX THEE TEET,

lypp 2.5mA
Qrotal = Q6 + Fow = 60nC + WZIHZ = 85nC (19)

ZZ T,

* Qrotal: MR TEST £

C Qgi/ST— NI URSD S — R

* lypp: F ¥ CIHE BN (AR, 100kHz FF)
o fow:Z—h RIARDALvF 7 7

L72735C, Cpoot D/ MEDAER FRAFITR DLV T,

_ Qrotal _ 85nC _
CRoot = ATy 7 = 057 = 170nF (20)

I,

* AVyppa 1F VDDA TOFEJEY Y7L THY, ZORITIL 0.5V T

EBRTIL, Cpoot PIEITFMAMINO KELET, 25952 T, DC /AT REEICI > THELLEAROLLE, &
HDVNE AR L > TEIBED IV AE ARy TS ORIEFHETEET, L2 T, Cpoot PIEICKE~—I 0%
@, CBoot % VDD & VSS Ev D TELIITUICALE § 52 L& 42 L £3, ZOBITIE, 50V, 1uF D=7
Pa@ERLTOET,

CBoot = 1UF (21)
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T —hRANTy T arF oY AR T AL, VDD & VSS ORI EE A THEEE (ESE ) (R U HES R/ N EL ~L
ZTESARNIIICEETOIMENDVET, 7T —b AN YT avF IOl U — FARAREANvF 75720
O OB ZMAG LTt . AV AROA R AL T D7 —b RIA O FIEER 2 s c&nloic
RETDHLENHVET,

NAYAREIREED UVLO SLH TRV ALy /LN a Falbe AP AR 7 —h RIANHNIIF—FT L T —
THA AL 7Y RZ T, T — TAA 22l —F 2o TF T a479L FIA/ AT dildt Bk
O'm dv/dt B FEEL | 7/ A R IZRB G E LD ATREME DN D £,

VARG 75T AC AV E — ¥ 2 AESBITIEIRT 572 ESUESR 0/31/$% 22724 & VDDx -
VSSx BV O ICALE 5 LA L £, BT, iBIEMEREA Rl LT 5720, 100nF O X7R €73y =
T Y% Cgoot LAFNCELEL TWET,

.
RKETED CgooT MWHEICEWEIXRYVER A, Cpoor DM DI A7V TIEFEINT . Veoor N
UVLO % FRISTZFFICRD A REMEDNHVET, TO%E . ~NAF AR FET ZANE Ba~x o RIitnWEsE

Poo Flz, WD Cpoor KEH ANV, 7 —bANT T FAA—RIZRE720 77 [\ [ B3 LU LD
ACES,

8.2.2.7.3 VDDB 3> 7> Y DZHR

F¥ 1L B OFEFREMITTF v A LRICTHST29, VDDB =5 > (X 8-1 @ Cypp) BMETT, 7 —hANT
THE A S22 O TiX, VDDB 227 U T —hANT v T X A A —R &L T VDDA ([ZH B A A L ET,
10uF (50V) ™ MLCC & 220nF (50V) ® MLCC % Cypp EL TERL TWVET, AT AEJFH /178 VDDB B2 b
BB - T 2 DA . 10uF 2B DM DX 2V Ei- X BT W% CVDD SN HEf D LA B
UES

8.228 7y K ¥4 ARTEDIS

N—T TV EFNA LI RT — a X —F MRa U TiL, BIlA T 7 hoBE@BEREIET57-00, FRET
DT PAXDEIDT IR HALRENBEE T,

UCC21331-Q1 OBEBXMFHERICFEH SN TNDT v R ZA LML, —HOF XY FADNE TRy 90% 7>
O MG OF xRV DLE ERNTy D 10% FTORFHZELL TERSNTHET (X 6-4 5 M), ZOERIZED,
TR A A DFRE DA DB LT, o RERBR I [ CERME MR- N DI EBMERESNE T, Ll 20T
IR ZALREIL, T — aX—H2 AT LDOT R A LH L TONRWATEEM DR HD F1, TR ZA LR EITH
WA —b RIAT DE—2F 0 | 78I, DC VI DAAF L TREIE | B, BRI P AZD AN BEEIEGETD
72T,

UCC21331-Q1 D7z b72 7 v R A LA T DI BT OV TOHERFIHEZ LU FIORLET,
DT, =DTg,,, + T, +T -T

Setting — Req F_Sys R_Sys D(on) (22)

ZIT,

*  DTeetting: UCC21331-Q1 DT v ZA LF&IE (ns), DTsetting = 8.6 x RDT (kQ) + 13,

* DTReq: VAT ANRELT D44y 7a~—2 0 (ZVS BfF) R LTz b | FAAAF DEBED Vas (5 5HIOT VR
A D

o Te sys AfF, BIE BIROT—AN 7 —=ATOAL VAT L7 —h 4= A 7305 TR,

© Tr sy Afif, BE, BIROV—AN F—=ATOAL VAT L T —b =AU 30 h B0,

© Tpn): X AV BIERFH (FF72 DA% 7 —=MEHD 10% 1o\U— NP RS =k ALy a/LRET)

UCC21331-Q1 DF vR #A K32 iEIE DT Ev ORI IC L TIRIESH (Broay 7.4.2 #58), AT LE&MHIC
WTHBIMICT YR 2 AT S R D S ISR LTS,
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8.2.2.9 HABRDE/NA T REES ICHER

FARA) T2 PCB LA TR RV — U—FR (TO-220 BLO TO-247 XA T D39 /r—7p ) IZk > CTHAEA
VY RCAPE, E dildt BEODY dvidt AT T oRT— "I DURE D — R - ) — ARBRE )
DEUDHHEENHVET, VX T NAL vy aVRELEE ERSEGE . TEHLRWS— A DURTRZHY | Bl &
DOIVARTZZHVFET , 7 —NREINZA D NSAT AEHINT B2, ZOIHRV X T E AL v a/L R IDHIELKRD720
D— R FIETT, ADF —NRE AT ZADFIEFEOFI WO L FIRLET,

4 8-2 |25 1 OFlZRLET, ZOBI T, MEBFAMEROH BB LY =) — X A4 — &> TANAT A%

45z &T%ﬂw’r\/v A RTANEE = FT7EFTWET, ZOBNSNAT ATV 2 F— A A —RBEEICL>TRES

NET, MBI Vo DEEN 25V THHEA . X — A7 EFEIT 5.1V, F—F U EFEIT 25V - 5.1V =20V T

a“ F¥ 1L B RIANREKIL, Frp/l A LRIUTE, 2070, 2O TIZ 1 2O N—7 ZVo PRI T 2
DEIRDPMLETHY, Ry IZE-> TERBNTE NI NEESNET,

HV DC-Link

i
Ja

Functional

I

|

: Isolation NC J
|-

|

|

|

|

1

Input Logic
Functional Isolation

1
-
I

K 8-2. G ENA T RAERDOUAICERE LY - — F1F— RICKBE/N/( 7 REIM

%] 8-3 12, 2 DOEW (F7=1X 1 2D 1 AJ1 2 HIJEWR) 2RO 2R LET, BIL Var D IEOERENH ) EI %
REL, *ﬁ Va WRADZ— I 7B EEARELET, Fraxl B OMRITF v 3L A LRUTT, 2O HETE 1O
BEVHZL OB ELEELETHA, EBIOGAL —/LVEBELZ IV FHICHETEET,
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HV DC-Link
| | | 1'6 VDDA . .
TN : : —T_C + b
| | T A1 (W, Ron “: c
I I OUTA =
H T =
| | |
| | _—
Lo Crz (v,
| | | | -
3 | % | 14]YSSA SW
gl 2 | 13|NC
4 4 2 ' % !Functional L
é_ : é : Isolation 12INC |_l
s R It
S ] . 11 |VDDB =
| |
| |
6 |- | }_;_E>_ 10 o)
ouTB
| |
| |
| | | |
8 | ! 9 |vssB
| |

]
8-3. 2 DDMFEINA T AEBRICK B 8/N\(4 7 AENM

8-4 |- T It DBNTHE — B THY 7 — RENL— T NOY =) — FAF—RICE o TRAAT RE AL
TWET, ZOHEOFRIT A DOERDOHZM, 7 — ATy T BIFENAFAREEEN AR HZETT, ZOKE
1. 3 DOHEDILTAA R G THD DS TEAET, L, ZOHIEITIZLL T ORIFINHV £,

1.

BADT = REN AT ALY 2 F— FAFT —RDOIHI L TIRELDO TR, T a—T 4 VAL Th X
NET, 2L, Ta—T 4 PAINVNENTDHEQNRAT ABENELTHILEZEWRL CWET, Z0720, [HE
T a—T 4 FAZI (K 50%) D —4 (] f[ZJERE IR =2 [T au R —2) RZOFIEIC
WL CWET,

HELEEE P AR I f P AR 2121, AT AR VDDA VSSA LU THa7e B EE MR T2 ERHVET, Zh,
T —hANT T ar TRV Ly a T HDIL FAN T T YAV DOM, a—Y AR Ay F L — A
S, FRIIART 4 FAF—R (FILEHNE A F—R) IZ7 )= A = VBRER T LENHDLEEERLET,
ZDT= | MDD 2 SOEIFEFIEFIERD AT AREHERZEDRORY A ARE 100% T =—T 1 A7
ICTHIELITTEERA,
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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 ©)
@ ©)
UCC21331CQDRQ1 Active Production SOIC (D) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 U331CQ
UCC21331CQDRQ1.A Active Production SOIC (D) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 U331CQ

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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

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

OTHER QUALIFIED VERSIONS OF UCC21331-Q1 :
o Catalog : UCC21331
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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
[ .4 |
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)
UCC21331CQDRQ1 SoIC D 16 2000 330.0 16.4 6.5 103 | 21 8.0 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)
UCC21331CQDRQ1 SOIC D 16 2000 350.0 350.0 43.0
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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