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4-1. D 3% 16 5|} SoIC TR A
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DIS 5 | MR MRE , MBETRERZSIH , NESCFEE N, MRREFEZZE , MZ5IHERSHENS.
BIVEEREDISIR 5B/ DIS 5B LFEMA RCIEKEEUNIESNESE , R=0Q £ 100Q, C =
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DT 5IMIEE :
+ DT 5IMEZHI VCCI ERLEAEXITE BRI (ATFREHES )
DT 6 I 7£ DT # GND ZEKE 1.7kQ = 100kQ EBEES (RDT) , BiRBIR )54 H 2 A REEX
A} H]
& 0Q = 1500 HLEES , 54T DT SIMIEES GND UEM MG HE S
GND 4 G RN B, NRMHFFEESEHRZLRERE,
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B BEEMHMAES, INBHWAEEHS TTL/CMOS M ASIE, %5 BI7E R B at1E A 554
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NC 7 - TRERERE,
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NC 13 - TR ERERE,
OUTA 15 ) Wahes A . BEMRBMEEEE A BE & AT R,
ouUTB 10 o) RENEs B WM E, BEMREEESEEET B Bl R EENMR,
veal 3 p RN BFREE, FARTAFESRGNK ESRIESL BRBRERIHITER (EEE
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VCCI 8 P DEMBIRBE, LESIMENIBEZEZSIH 3,
VDDA 16 P REHEE A BOREMEBR, FARTAERITSFNEK ESRESL ERSBERMHIITERE (EES
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VDDB 11 P REHEE B R EMEBF, FARTARITSFNEK ESRESL ERSBERMHITER (EES
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VSSA 14 G TR A BB B,
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VCCI & GND AAHBBRRBEE -0.3 6 v
VDDA. VDDB ZE VSS AHEBRRBEE 0.3 30 \
OUTA E VSSA. OUTB = |HHESERBE -0.3 VDDA/B +0.3 v
VssB i HE S BABERL 200ns -2 VDDA/B + 0.3 Vv
INA. INB & GND _ -0.3 VCCI+0.3@ Vv
MAGSERBE
DT. DIS E GND -0.3 VCCI+0.3@ Vv
R SE A D %M [VSSA-VSSB| 1500 Vv
T V) -40 150 °C
Tetg ERE -65 150 °C
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& LX)
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Viesp) B — Vv
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JESD22-C101 , Fia 5| f1@
(1) JEDEC 344 JEP155 $5H : 500V HBM BEMBTEHR# ESD HREIRE TR £,
(2) JEDEC X#% JEP157 $8H : 250V CDM REBTERR A ESD IR&IRE T RS 47,
5.3 BUUE1T&H4
EEHABREZATHIEEESERNEG (BRIESEHA )

BME RHE BAE| ¥
Vel MARESIHBEREE 3.0 55 \
VDDA, UCC21550B - 8V UVLO 9.2 o5 y
VDDB #H B EFEE,. VDDA-VSSA, VDDB-VDDB
T, &8 -40 150 °C
5.4 BMEERE
UCC21330
AR D B
16 |

Reua EBIRFERE 80.2 °CIW
ReJCiiop) GEHE (TRE ) AME 36.6 °C/W
Ress GE B RERAA 45 °CIW
Wy GERE (P ) BIAESH 28 °CIW
Wg BRI 443 °CIW

(1) BEXFERERNESEEL  BF2H¥SEN IC HRAERNARSE.
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5.5 HEREH
25 ARELF BME  HEE RRE Ry
Pp BRAWFE (FW) 950 mw
= s VCCI =5V, VDDA/VDDB = 20V , INA/B
Po BT (REHN ) = 3.3V , 460kHz 50% EZ2HFH , Cf = 50] mw
PONBATR (SAEHEW ) 220F, Ty=150°C, Ta = 25°C 450 mw
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5.6 B
B WidF 4 | a% | B
EA
CLR SAERiE BR() U FE B E R E IR >4 mm
CPG sAEpresaaE () i F RN REHEREER >4 mm
DTI BRZTIBIRE =&/ I EDIE B >17 pm
CTI MR B RIEESR DIN EN 60112 (VDE 0303-11) ; IEC 60112 > 600 v
g T %4 IEC 60664-1 |
— FETBHEE < 150VRus I-Iv
FETBHEE < 300VRus I-1ll
DIN EN IEC 60747-17 (VDE 0884-17)
ViorMm BARESKRERESRE RRBE (R ) 1200 Vpk
TRBE (R ) ; HAKBEEARGEE |, v
Viowm BARETEEE (TDDB) Wi ; HZHE 6-1 RMS
EREBE 1200 Voe

V1esT = Viotm » t = 60s ( LEMR )

Viotm BARSRECE Vrear = 1.2 X Vigry » t= 1s ( 100% =Mt ) | 4242 VK
Vip B K o ;(iis'?“t%g}mﬂﬁt , & IEC 62368-1 #Y 5000 Ve
Vos | BARBREREC s B G brees ) [es0 | Ve
Fka: O REMHAFA 2R, Vin = Viow , |5
tini = 608 ; Vpg(my= 1.2 % Viorm , tm = 10s
. Fita  BEBMNRFE1E, Vini=Viotm » tini = <5
Qpd MAERHFO 605 ; Vpgm) = 1.3 * Viorm , tm = 10s pC
FE b1 BHME (100% £=01 ) M2
(BRI ) , Vini=1.2% Viorm » tni = 15 ; <5
Vpd(m) = 1.5 % Viorm » tm = 18
Cio Be2daR  MAZTRE® Vio = 0.4 x sin (2mft) , f= 1MHz 412 pF
Vio =500V , Ta=25°C >1012
Rio fRRscafE , WAZHmE® Vio =500V , 100°C < T < 125°C >10™M Q
Vio = 500V , Tg = 150°C >10°
ERER 2
SR 40/125/21
UL 1577
Viso &S UCC2155x MM B /E Vrest = Viso , t=60s ( £TEMH ) ; Vrest=1.2 |55, Vaus

x VISO ,t= 1s ( 100% EFi}n\lﬁit )

(1) TeREEMARAFENANSEREREMETHER, FEERFERRRITVICREETMAR , M\MFEREDR LR EHERN
REFBTSHUERRE. ERENRRT , NFERR EWREEEMNERESESF. TR BEREEAROSREA A
XF TR AT A B R i X L A%

(2) HEZERIHPHRTNE , DBEREHNEERBRNE,

(3) HWMELRZRIME (pd) SR BIKE,

4) FREERS-—WHMEIMNEELE—E , BRI NIt

5.7 R£RE
K WiA%RA W[ mME REE mAE| B4
Re JA T 80.2°C/W y VDDA/B =15V , TJ _
= ; =150°C , Tp = 25°C e 50
Is ZemHBERER A, zh mA
Re JA T 80.2°C/W y VDDA/B =25V, TJ %ﬁ B 30
=150°C , To=25°C
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S8 i SR A ful ®0ME HEE BAE B4
WA 50
R 80.2°C/W , T;=150°C , T /B\W%E 780
% N 0 JA = oU. , Iy = , Ta=
Ps ZEBR 25°C e 250 mwW
B
TOTAL 1550
Ts BeZaREN 150| °C

M

RERLERE Ts SHEEENRAER
S

T, EMR. Is M Ps BRI HRFTLLERMEZLIIR, FABE Is M Ps BHEKRE.

XEREBTRFRE Ta WELMEL, AUEEREERPNLEEZSAME Ry FIESRARZEESIANRAMEIENNNE K AR
to EHXEFHJ‘XE’AEH‘I‘E'@’I‘%%KE’\JE : TJ = TA + RqJA x P , E':F P 3\3%51*4:‘%%%5(!3’9%3‘30 TJ(maX) = Ts = TA + RqJA x PS , E':P

Toman HAGHBALR. Ps=lsxV, , 2 VI NEABALREE.
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5.8 B M

BRIEBHHB , BN Vyce = 3.3V = 5.0V, M\ VCCI B GND B 0.1uF BBE , Vyppyx = 12V (HF 5V M 8V UVLO ), ,

M VDDA %1 VDDB | VSSA # VSSB # 1uF + 100nF B2 , DT BIfI&Z , EN=VCC & DIS=GND , T, =-40°C &
+150°C , C_ = OpF (!

5 \ Wittt | ®ME REE BAE| B
HIRE
Ving =0V, EN =VCC ; VCC=3.3V 14 2
Ving =0V, EN =VCC ; VCC=5V 14 2
Ving = VCC. EN =VCC ; VCC=3.3V 42 4.8
lvee VCC BB Ving = VCC. EN =VCC ; VCC=5V 4.2 48 mA
Vine PWM £ OV BHEEE VCC | foy = 07 3.2
500kHz , EN = VCC ; VCC=3.3V
Ving PWM FE OV BHEEE VCC |, foy = 07 3.2
500kHz , EN = VCC ; VCC=5V
Vine =0V, EN=VCC ; 1.2 2
Ving =0V, EN =VCC ; VDD=25V 14 2.3
Ving = VCC, EN=VCC ; 14 2.2
vDDx VDDx B4 857 Vinx = VCC. EN = VCC ; VDD=25V 15 25 mA
Ving PWM 7 OV BHEREE VCC |, foy = 07 as
500kHz , EN =VCC ;
Vine PWM 7 OV BHEEE VCC |, foy = 07 a4
500kHz , EN =VCC ; VDD=25V
VCC HiRBEXERE
Vyee_oN VCC UVLO L#HEE 255 27 2.85
Vyee_ofFF VCC UVLO THRE 2.35 25 2.65 Y
Vvce Hys VCC UVLO BERH 0.2
tvce+ to OUT VCC UVLO &BiER 18 42 80
tvee- 1o oUT VCC UVLO %H%ER 0.5 1.2 7 us
tvecriL VCC UVLO $RiepkoiE 528 0.4 0.9 3.1
VDD HiREBEX EREMNER
Vypb_oN VDDx UVLO E#H1E 7.7 8.5 8.9
Vybb_oFF VDDx UVLO TR H1E 8V UVLO %I 7.2 7.9 8.4 \Y;
VybD_Hys VDDx UVLO B{ER 0.6
tyDD+ to OUT VDDx UVLO SBIER 10
tvbD- t0 OUT VDDx UVLO % EER 0.1 0.5 2 s
tvpDFIL VDDx UVLO #1428 % 88 0.1 0.17
INA, INB, AND/DIS
x%ﬂi BABLFRELE 2 23
&%i\ WAESFRELE 0.8 1 v
o i !
Rinxd INx 3| T hreara INX = 3.3V 50 90 185 kQ
Rpisp DIS 5|i L3 kA DIS = 3.3V 50 90 185 kQ
BB RGE
lo+ e {5 4T B Cyppx = 10uF , C_ = 0.22uF , f = 1kHz -4 A
lo- I E i HEER Cvppx = 10pF , C_ = 0.22uF , f = 1kHz 6 A
Rou EH®E, Roy FRRTES LR B || ocs 5
XEAEES , ESHAE 834, Q
RoL THIeafR louTx = 0.05A 0.55
AERT
VouTrd OUTx LW HER T AL lout = 200mA , VDDx Bz B REH, 1.6 2 \Y;
Voutpd OUTx LM AR T louT = 200mA , Cypp=100nF BREH, 1.6 2 \
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58 BSHEM (£)

BIEBEUE , BN Vyce = 3.3V 5 5.0V, M VCCI E| GND # 0.1uF B85 , Vyppx = 12V ( X F 5V # 8V UVLO ) .
M VDDA 1 VDDB % VSSA #1 VSSB #) 1uF + 100nF 8% , DT B|M&% , EN=VCC & DIS=GND , T, =-40°C &
+150°C , C, = OpF ()

B \ Midks | BME REE BAE| 4
RERF A AERGE
25 DT Wik DT 3IMIFF &34 DT /M E VCC B INA. INB BEfH HER
£} Rpr<0.15kQ #9158 X B ] 4w Rpr=0~0.15kQ 6 0.2 6 ns
DTs 3t 1.7kQ<Rp7100kQ Ror = 10kQ 86 99 12
DT (ns) = 8.6xRp7(kQ) + 13 WX E% |Rpr = 20 kQ 167 185 203 ns
= Rpt = 50 kQ 399 443 487
(1) MAFHHHERFEELHHEANZSIMAERAESBR , NEERFRENBERRNAER (RIE
SHEHR )
5.9 FFx45t%

BRIERHHEB , BN Vyce = 3.3V 5 5.0V, M VCCI | GND B9 0.1uF & |, Vyppe = 12V (KF 5V /I 8V UVLO )
M VDDA 7l VDDB | VSSA / VSSB # 1uF + 100nF &% , DT 3|82 , EN=VCC ® DIS=GND , Ty= —40°C £
+150°C , G = OpF

¥ AR5 BME HRAE BAE| Hy
C.=1.8nF , VDDx=12V , 20% £ 80% 8
tRISE mﬂ:‘:tﬂ'ﬁlﬁl L °= > ns
C_=1.8nF , VDDx=25V , 20% % 80% 8
C_=1.8nF , VDDx=12V , 10% Z 90% 8
teaLL ﬁﬂ:‘.'l‘[‘%ﬁlﬁl L ° ° ns
C_=1.8nF , VDDx=25V , 10% £ 90% 8
. = WABORIEE = 100ns , 500kHz , FE5
IR - B = e o 0 okHZ,
tPDLH %%Lt {&EE. :!:UI_JE&:F A VIH Eﬁﬂ:‘. 10% Hﬁ)ﬁ{?)}”\llg 26 33 45 ns
N MABORTEE = 100ns , 500kHz , FE5
iE3R _ =R N ) 9 )
tPDHL %%LJ& I_JEE.:FEM&EE:F A VIL Etfﬁi}ﬁ 90% Hﬁﬁh}l}lﬂé 26 33 45 ns
tPDfDlSﬁHL DIS "FI]ELEiE - SETIRBE tEN/DISfFIL =20ns ( BAME ) N 27 49 80 ns
R __ VDD=VDD_ON+0.2V &I E |
tp[)7[)|37|_H DIS IR ER - KBRS BT B ARKTE = 100ns , 500kHz 27 49 80 ns
tPwWmin 1535 B i A &/ A BKTE VDD=VDD_ON+0.2V RE& 4 12 30 ns
» 3 - N X ﬁ. -
tou TBER T M 45 IR U R # ABKI = 100ns , 500kHz 0 5| s
troLHA — teoLHsl » [tPDHLA — tPDHLEI
tPWD %E%EE mk%ﬁ =100ns y 500kHz 0 6 ns
teoLHA — teoHLA » [trDLHE— tPDHLBI
|CMy| BHEEHRERSHRE 125 V/ns
VCM = 1500V
[CM| BRBEERERSHINE 125 V/ns
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5.10 L4 phek
. 60 1800
E — IVDDA/B for VDD=15V 1600 N\
%/ 50 \\ — IVDDA/B for VDD=25V _ \\
g = 1400
< \ £ AN
8 40 N *%—, 1200 \
g g 1000 \\
c (o]
o 30 c
g S 800
g) 20 \ %; 600
£ \ T 400
=1 \ L &
= \ 200 N
= . \\ . \

0 20 40 60 80 100 120 140 160

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

Ambient Temperature (°C)

5-1. 4% VDE /i Relamnmmig (FmoE | B o2 REMXREIRORRMGR (R VOE R
EENETR SN RN T ) )

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. HBAEERARFw TN

1.E+01

10 XX R Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC21330
English Data Sheet: SLUSFE4


https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com.cn/cn/lit/pdf/ZHCSU86
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU86&partnum=UCC21330
https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com/lit/pdf/SLUSFE4

13 TEXAS
INSTRUMENTS

UCC21330
www.ti.com.cn ZHCSU86 — JANUARY 2024
5.11 BAEAG
VDDA =VDDB= 15V , VCCI =3.3V , T, =25°C , Tfi% , BRIEBHiIHA,
17.5 50
1
L 45
15
P 40
12.5
35
~ A1 ] -
£ 10 v A < 30
£
= 7 = —]
5 4 £ 25
[ L~ 1]
5 75 = /
5] L1 // 8 20
A AT
5 P 15
/// 10
25 —— VDD=15V —— VDD=15V
—— VDD=25V 5 —— VDD=25V
0 - - - - - L L
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 qoo 200 300 400 500 600 700 800 900 1000
Frequency (kHz) Frequency (kHz)
=15V = 25V ) VDD = 15V = 25V )
30 14
—— 500kHz
27 12| — 1000kHz
24 —— 2000kHz
—— 3000kHz
21 10
fg 18 E 8
£ 15 =
g 12 —] g 6
(@] / (@]
9 4 — — 1
6 — T T | |
— VDD=15V 2
3 — VDD=25V
0 0

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

5-6. HBEEERHFE (lvppas) SHARZEINXR ( 10nF RAH ,
VDD = 15V =, 25V )

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

5.-7. &iEE (lvopam) BRERSRE BNXR ( TR , FE

2
1.6
£ 1.2 ]
£
[
‘3 0.8
0.4
— VDD=15V
—— VDD=25V
0 —
40 20 0 20 40 60 80 100 120 140 160

Temperature (°C)

5-8. @iEH (lvppap) BABFRERSBEZRNRR (XAR ,
EEERA , TFFX)

HIFFRIAE )
1.6
15
2 —
% [ o ———
E 1.4 —
E]
(@]
1.3
— VCC=3.3V
— VCC=5V
1.2 . .
-40 -20 0 20 40 60 80 100 120 140 160

Temperature (°C)

59. lyco) BERFEREREZHANRR (XAR , BLTH
A, TFR)
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511 HAERMHE (£)
VDDA = VDDB= 15V , VCCI =3.3V, Tp =25°C , THE , KMIEBZHIHA,

30 6
—— Output Pull-Up
27.5 / S5
, / . Output Pull-Down |
5 7 L—]
225 ,/ = 45 —
/| E 4=
% 20 L <
£ y o 3.5
o 17.5 2
£ 8 3
FE 15 k7]
® 25
12.5 o
/ 2
10 / 1.5
75 — tRise
: p — 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. LA M TFREREISAFRB KRR (VDD = 15V) 5-11. B ERE 2 MKNXR
40 36
36
@ > 34
£ = —
> > o
g 3 g — |
o [a)
c c 32
K} ] —
= =] T —
5 2 : I e
Q.
9 19
a a
24 30
— Rising Edge (tPDLH) — Rising Edge (tppLH)
—— Falling Edge (tPDHL) —— Falling Edge (tppHL)
20 - - - - . . . . . 28 I 1
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)
5-12. R IIER SRBEEMXR 5-13. #HBIERS VCCI Z %R
3 2
—~ 1.5
— 2 2
g 2 1
5 1 T S
£ 1 T 05
o =
L >
o 0 © 0
< o ——
£ [a]
2 5 05
o ©
(2] [o)]
= © -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)
5-14. BFRAHRESREZBHNXR 5-15. f£1BHER LR (tpy) & VDD ZEMXR
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511 HAERMHE (£)
VDDA = VDDB= 15V , VCCI =3.3V, Tp =25°C , THE , KMIEBZHIHA,

2 10
— VVDD_ON
—~ 15 —— VVDD_OFF
g 9
o 1 —
£ ~ s
5 — =
= 0. ko)
= L e 8
& — 8
5 0 =
a =
S 05 o 7
s g
g =)
g -1
5 6
o 15 — Rising Edge
—— Falling Edge
2 : : 5
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. £ BIEE (toy) SBEZ HHXR 5-17. VDD 8V UVLO R{ESREZ X R
1 0.9
0.9 0.89
2 0.8
o v N
2 < o088 ~—
2 ‘@
g 07 3 —
z < \§‘
o g 087
s 0.6 T
5
0.86
0.5 — vece=3.3v
— VCC=5V
04 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 8V UVLO R 5 REZAMNXR 5-19. INJEN B 5REZHMXR
1 1.9
1.89
0.99 1.88
1.87
s s
< 0.98 < 1.86
3 —— 2 s Tt
kY \Q— I \E_
<= 0.97 c 1.84
[= [=
1.83
0.96 1.82
— VCC=3.3V — VCC=3.3V
— VCC=5V 1.81 — VCC=5V
0.95 - - 1.8 - -
40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
5-20. IN/EN {EMR{E 5-21. IN/EN BR{E
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511 HAERMHE (£)
VDDA = VDDB= 15V , VCCI =3.3V, Tp =25°C , THE , KMIEBZHIHA,

900 10
850 —— RDT = 20kOhm
800 —— RDT = 100kOhm
750 8
700
& 650 0
£ o FNL
g 550 — Rpr = 20kOhm £
F 500 —— Ror = 100kOhm 5 — N
B 450 s 4 AN
O 400 = N
350 \\:;
300 2 —
250
200 \
150 0 N
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)
5-22. SEX (A SiRBEZ FIAYXR (Rpr = 20kQ A 100kQ ) 5-23. SEIX B FI LR SR B 2 FIA99: R ( Rpr = 20kQ F 100kQ )
20
— C.=2.2nF
— C_=10nF
15
S 10 /‘
()]
8
g 5 !
0 FATA
-5
0 100 200 300 400 500 600 700 800
Time (ns)
5-24. SaRig HiH R
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6 SHMEBER
6.1 BEERNRREXAEE

6-1 7 T WAMNEE A M B WEABIERFITEMRRAREE (towp) MR EE (tpv)e EMEBIERTE , HA

wWALMEM , FHEN DT 5liEEE VCC REAXXATE,

|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
Il
|
|

INA/B
I I
l !
troLHA l<—> -« troHLA L_>
| tom | |
OUTA i \ l l \
I I I I I
1 1 | |
I I I I
teoLHB -«
! ! tewos = |teowss — teoris| | !
outs | | l l
I I I I
M 6-1. ERMA , RAEXNE
6.2 EAZE TN A

troHLe

6-2 ERTHUEEARE (trisg) M FEEE (tea) B, BXMASHRE LARBNTEABONESRE

B #ZRM 734,

80% 90%

trise trau

B 6-2. £ FatiE F T RRA BRI
6.3 ¥ A F15E A e K7 A+ E)

6-3 BN T A AEHYERIET H . BIFERF DIS SIMERIIZEEHIRHIERN | 5 DIS 5IMALKEL 1nF

H{EK ESR/ESL BAEHITER, METHESELE , B3E T 741,

|
INA , , , i
\ | /-
' |
! | g !
I I I
| | | !
i | i !
I I I
I I I !
o
I
DIS High | i
| | Response Time 1 |
| ' ! |
DIS T T
| t ! I
| / Distow | | |
d Response Time ! ' !
! I I 1.
1 f—
OUTA ‘ — U teoul
| | 1
L
10% 10% /— 10%

6-3. ZH 5|t
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6.4 T REEXEIFA

B EHM B (Rpr) #F DT 5IMIEHE GND AREREXEtHEER. BXREXNEANESFAEER  HSHET
7.4.2,

|NA4><— —————————— 'R—-\: I

INB Al ) /_JI_
|

|

| JE—

|

:10%

: >
|

|

|

|

|

v

1
|
|
|
|
|
OUTA |
|
1
|
|
|
f

1

|

|

1 |

| |

| |

| | |

| | |

| | |

| | |

| | |

1 1

| . | '

troHL | )) : | |

ouTB 4_,: : / « : Alxgo% teowH :
! : 10% | 1 | >
| | | | | >

! ! DeadTime | | tPoHL | Dead Time ' |

| | (Setby Rot) | [ »/  (Determined by Input signals if |

| | - | | longer than DT set by Ror) |

| : | | | !

6-4. EX B EFF XS
6.5 L8 UVLO Bl# HIER

R[N IREE YW HRSHFER ZE , UVLO EAREHE ZBFE LBIER, XF VCCIUVLO , thiE
IBEMNA tyceir o out ( BENR 40us ) , 3F VDD UVLO , BLEERE XA typp+ to out ( BE N Sus ) o BIUE
Iz BEH VCCI M VDD HB B RERRER , EE3 PWM ES 2R ZRELANME. B 65 MB 66 RRT
VCCI # VDD #9fneg UVLO HER B 7B o

R INA = INB £ VCCI = VDD B3 EZ BN SBREZ L FENRES , WFE VCCI = vDD 3 H UVLO
EABRER tyccr+ to out 2 typpxs to ouT 281 , MIHHFLEH ., ER , H VCCI =% VDD KENEERTHEH
HRUTRER , EHMERIFEEF2H , ER/NTF 2us , EFEFRTEESIH EWBEEEZER, XHPAXHEER
EEWREIHFAEBIE VCCI = VDD Wi BiA 2 2E 1T,

A A

VCCI, / \ VCCI,

INx / Vveer on Vveer ofF N INx
VDD VDD
X ¢tVCCI+lo out X VVD071 ¢ tvop.- 10 ouT VVDD70F¥<
OUTx OUTx
6-5. VCCI L& UVLO %R 6-6. VDDA/B L UVLO #ER
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6.6 CMTI i,

6-7 & CMTI MiREENEERER,

OUTA
O
|
|
|
| O
|
Q |
| 1
o
~ |
=] |
2 I
c
- | |
| |
| |
: : OUTB | oUTB
| |
0 O
_T_%F_T_
: : VSSB
| | 9 ¢ O
- T
VSS
Common Mode Surge
Generator
6-7. EI{LEY CMTI WAz E
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7 W4 A

7.1 bR

N TREFRNRBEEHF BT XDRIRFE | B EEBIR409 % B w22 & EE MR < [ RE X BT
MR, E—LERERAT , BERTERHEZBNERKED DRI EENMIR. EEARFERHAB[OERT
REMYE , RARBBFEHB[HAAESEER 3.3V EEES , AERH/LERHNER.

UCC21330 R—RRFHNBEBEMK LS , ATHRETZFESHERMENEXAHI , HERHEEF SiC
MOSFET FAMNZHRENRHEE., ZHMHEERZEMN , B SR BER BEFERHRIPFTR MR , it
KM TIE  BMASTHREXXAEE (DT) #4, EAIB LA DIS 5|H , UARWMANGEBEENXESNE
(UVLO), % AMmRIFFF A |, REMWMABKRITABAE , UCC21330 t &N EBERIFIANELEF, BIH[HARES
CMOS # TTL RZE , AIEERFNEL B REHEE, BREEYHESENHASIHE (INA R INB ) 24 , B
ARSI R E N 6,

7.2 hEETER

| I
I I
I I
I I
IMD | |
| | I
I I
I I ,—|
m I:)EMOD| Deglitch
: | UVLO Filter
I Ly—l

L
) |
l: I
=l
O | ———————
Deadti @
eadlime c Functional Isolation
Control (o)
=
S
(o}
L

DEMOD >_ Deglitch

Filter

5
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7.3 43445 88

7.3.1 VDD, VCCI MIX E®{E (UVLO)

UCC21330 X @ B&#tH VDD M VSS 5|MZ A #Y BIR BB RIB AN MR EME (UVLO) RIFZhEE. % VDD
RELEERERIFET Voo on REBHEET Vypp orr B , TIRHASIH ( INA # INB ) #ORFS M,
VDD UVLO Thae#R L 2 e f R IF N E BT,

VIEF BN HRLTFRFBESR UVLO RAER |, WhasmHEIRAIESISFMmH B E EANE RV ERRES
REF (DB 71 FiR ) o EXFERT , £ PMOS # Ryi.z FEET , ™ T &8 NMOS #tR BT R avp EZE T
MR, EZEET , MEEEN NI ETE NMOS SSHENRESRE |, M&EHBBEERN |, ZRNELRESE
HEHYR 1.5V,

* VDD
=]

Output

Control out

RCLAMP ‘

RCLAMP is activated
during UVLO VSS

I
7-1. AR TR ThREM LR R
VDD UVLO RIFEEFIRFINEE (Vvpp Hys)e HEBRFEEMBEER |, ZREAU LR, B&Til , ZB{HFE
AUEZREBENMETRE , XTERESETFRRNTERTEERAEMNSREZEN,

UCC21330 Ky Almik EENEIMREBE (UVLO) RIFIhEE. BRIFERE VCCI EEFHBEE Vyce on , BNEEHS
TR ATHEER, HZ5IMEREIET Vvee orr WBE , F5FEFELER,. ME , 5AT VDD # UVLO #
B, XEFERT (Vyco nvs) ABRIBEIZT.
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FrAERRZAR UCC21330 4Xf VDD # VCCI A &Z R 43 H AE 2 BIH 30V F 5.5V,
3 7-1. UCC21330 VCCI UVLO ZhEEiB4E

St \mA L]
INA INB OUTA OUTB
224 B30 HAE VCCI-GND < Vycel on H L L L
224 B3 HAE VCCI-GND < Vycel on L H L L
BB HIE VCCI-GND < Vyccy on H H L L
224F B3 HAE VCCI-GND < Vycg) on L L L L
BB VCCI-GND < Vycey oFF H L L L
BB VCCI-GND < Vycey oFF L H L L
B#EFE VCCI-GND < Vycer oFr H H L L
BHEFE VCCI-GND < Vycel oFr L L L L

F: 7-2. UCC21330 VDD UVLO Ih#E:2 48

4 "A L]
INA INB OUTA OUTB
BB HIE VDD-VSS < Vypp on H L L L
BBF B3R VDD-VSS < Vypp on L H L L
BEF B3R VDD-VSS < Vypp on H H L L
BB 3 HIE VDD-VSS < Vypp on L L L L
B B3 fE VDD-VSS < Vypp oFr H L L L
BB R3S VDD-VSS < Vypp oFr L H L L
g2 3/E VDD-VSS < Vypp oFr H H L L
BB 3/E VDD-VSS < Vypp oFr L L L L

7.3.2 AN LB R

R7-3.WMAMEZBER
fRi%& VCCI, VDDA, VDDB 2 L8, BX&/ UVLO IEEXNEZEL , BSH 7 7.3.1,

At DIS ke 93
INA INB OUTA ouTB
L L L L L
L BEY L L H | mReEmRXmiEhee , URKNELRELRER TR, H5H
H L L HHaF L 742
H H L L L
H H L H H DT BIBMR#EFFB5 SRE 5 E VCCl
RIEFTHE | REFTHE L L L
X X H SR EFFT % L L

(1) “X°ER L. HHREFE.
7.3.3WMAR

UCC21330 Wy A IR ( INA, INB M DIS ) EFH RS TTL M CMOS Wi AREZLE , ZEEE VDD BREBE
T2fEE. UCC21330 BF 2.0V HWHAEFBEFHE (Vinan) M 1V NEBEXBFRE , R TUERSHEBE TR
FES (BlIKE 3.3V HURFIRNES ) BRI @ASIM. BTEE 1V HWREEH (Vina nys) . sRHEEF
HeNRBRMEA BETRE, MREMHARSTR A TR EHERBLBRFNMSIME TRET, HXE
BEERBEEN 90kQ (FSHT 7.2) ., BR , MRTEABA , MBI HEEE,

BT UCC21330 WA AN S Wiz 22485 , H it o vF A/ 7 AnE R AR B A %E VDD, HEmT INA =
INB HYEMI{E S EYHRIE £ 7 R VCCI M B E.
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7.3.4 WS

UCC21330 MM iR A L LK , FRREFXRSERRNASFAXEHNE , B ERFERRMEENBER
(R EIRFRXRRBEBREELT dV/dt ) . MHR ENEWEZ—A P /HE MOSFET 5— M LA N
JHE MOSFET ( }Ek ) o N 748 MOSFET WIIREREE B MEEN BR , NMKIRESE, XRBEILEH H
REMEBFENSEFE , EENERNEL SE N HE MOSFET KXIMAT,

Ron ZHRERMVEE , NRK P AERMFNSEBRME, XERN L4 N HBRMFEERZM T RIFERKIR
S, ARRERERSMNEEFENSBIRNETSE, Z N AERFHNSEBRELIN 1.47Q, Bt , EEREY
S@EH R , UCC21330 L FW A KB R LR NMOS F LR PMOS 2z BIKIHEREPE |, Bl 1.47Q/5Q , ZEIZ
BT Ron ZHFATRTHE, Roy MERESRT UCC21330 FF & AT Ay BRIEHF

UCC21330 I TR LN EE N /i MOSFET, Ro, ZHUR—TMERNEE , HRRFFP TERETH
P, UCC21330 KM EPRE1R it 4A IB{EH B R A 6A IR{EE B R, M BERE VDD M VSS ZH#E
BREPIPET , XADTREREEREN MOS fa i H.

N T AR AR iz T , WRAERSRDPTRE, EREMERPERNSNOTRERRT EZE
BEFHR[FEEIBENRPEARKF, XRHEFER IC PEENRREFIEKBREN, FELEAAE
ERNMATSRXAKATLE , TRFLHERSHBEABREENTEE, NTHEMNT ARNRSR  BAXK
WEFAN TP ERABRRSERBET, EMRFTXEE , MRAHRSERD R TR RERZREEVY ,
MeREFRFTERTAEN. SHRFERNBES , FFBRIT X ATESS BRI RN P MRS 258
ECS #fith, Elt , FEHZK M AEAERBRRETRET. ZRDPAEKFREIRRTSAMEE : #HRBER,

VDD ®BiREE, MKEEM PCB ARFEMMN. RESTHRNFKAREATEATEBIBFERTERHRE
HRE. NRITRERTR , WBESNMREFMFEHS /N HEOPITE,

» VDD
D% :J Ron
Shoot- = R
Input | Through NMOS ouT
Signal Prevention
Circuitry f R
Pull Up ‘ﬁtf
VSS

B 7-2. %
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7.3.5 UCC21330 P —RELEW
7-3 7R T UCC21330 ESD RF THFH RSN ZRE, XEHTBANLENSEAFEENBFERR.

VCCl
[2 al
138]
OUTA
6V
| ©
A A Vssa
INA
i NC
INB | Ne
DIS VDDB
DT
4 2

7-3. ESD &#3
7.4 B3 ThaEE
7.41 ERA5IH

¥ DIS 5IHE N BB ( HRFAE ) , ANKAFE M@ EH. & DIS 5|#E#h Al £ UCC21330 EEEIETT. DIS
T RIET B 7E 48ns SEEA , MAHEE SEBIER — 1R, REY VCCI RIFE UVLO REM L, DIS 5IHF i
ERHBERVEN, MRFEA DIS 55 , BUCHLLSIBEN | USRI EEMNRRMELRE , BiIEN DIS 5| MiERE
BB E IR FIEERT , ESIE DIS 5B MELY 1nF B{K ESR/ESL HBARSH 1T,

7.4.2 WREEXETE (DT) 5/H

£/ UCC21330 , AR BN U T AR AEFEXETE (DT)

7.4.2.1 ¥ DT 5/fE#ZF/VCC

HMEEMATEEE , EETLBMEXNE, XAFFRLES,

7.4.2.2 DT 5/#0%#F DT F GND 5/B.Z 59 47 tE B RS

BI1E DT 5B GND Z BEIME —NBPEES Rpr KX tor ifE. ALBAESEN Rpr B , HP Rpr L kQ &
fiI,tpr A ns HEA :

tpr = 8.6 X Rpr + 13 (1)

% Rpr £ 1.7kQ E 100kQ ZEEt , FERX 1 R, FTRUEABEART 100kQ 8 Rpro

—MAAES THRASHES —MSNEREEXNE, #HESEXNARLIREN K RHEN XA HE
FRMAESECERHEPNRKE, NRFRNMAARNESBLTSBEF , WEHE T AR N EEF, bt
BUERATHLEEE  AEEHTERNEEETAENERBERENFEXE, B 7-4 ERAHA T EHRFIIRIE
X Bt ()2 5 THE5R 4
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I I Lo I Lo I
. I [ I - I
I I [ I T I
INA | | b | b |
I | [ | Lo |
o Lo Lo o P Lo
Lo L Lo Lo Lo [
I I I o I Lo
INB | | | b | b
:i . — . :i N
+H<£ e e o o o
| | b | | b
outa | | b | | b
— T T T T o
Lo Lo [ o Lo Lo
| | | b b N
I I I o Lo I
oute | | | | Lo Lo |
Lo Lo Lo Lo Lo Lo
L L L L L L
| A s c oo [ e | F

7-4. ERHRAAGSRETAAERLBBCANXR

&M A INB ZAKBTF , INAZATEF, INB MBI OUTB RAEBFH N ERRBIRENIEX AT E 5B LA
OUTA, HEHREIREMNIFEXEEE , OUTA BBBENFEF,

Z4B:INBETHEHEF , INATHEBRFE, INA BEIZEF OUTA & NKEF H 2 RIEIRER X6t E 4B
4 OUTB, EEHBIREMNIEXATEE , OUTB BEBE R B F,

%4 C : INB T RIKEF , INA HRIEKEF, INB IZEIF OUTB IR AEKEBFH A OUTA 2Bl B REFXXATE, £
XHERT , MAGEN A8 XHEKTFEHEFLXETE, Hit , 2 INA TRASEFEN , INA ZEF OUTA i&
NEHEF,

S D INAZTREEFE, INA PREEFE, INA ZEF OUTA RN EEFEHFERERENEXEE OES
OUTB, INB ¥ A8t XitEKTFEREBIEXETE, Eit , 2 INB ERHSHEFER , INB LB OUTB iR AEE

N/
o

FHE:INAZTASEFE, M INB F OUTB MASEF, ATEEEW , INA ZEF OUTB L EKEFHE
OUTA REFEBFRE. —RETEFE , OUTB TREEFEH N ERERENEXETE D EL OUTA, OUTB EL
NEBF, EEHREBERENEXEEE , OUTA BEB T HEHE,

B F:INBEASEFE, M INA fl OUTA MASEF, ATEREE W , INB MLEIFF OUTA HERKEFHE
OUTB REFEEFRS., —EBREFE/GE , OUTA EREEFEH N RERENEXETE D EL OUTB, OUTA BEL
NEBEFE, EEHFBRENEXEESE , OUTB BEB TR HFE,
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8 R A FISCHE
&

LTRABSFNERTET TI TS , TI FEREABMENTEY. TTHEFNARBESTH
REEATENA, FFMBIEANRERITSIH , LEIARLSIEE.

8.1 NAEE

UCC21330 Bt R E ThAEME e N e & & —#, UCC21330 ( EBF /L 5.5V B VCCI f 25V
VDDA/VDDB ) R5&. &R , Bt AT A4E MOSFET, IGBT = SiC MOSFET BEM, S0, ZM/{EM =R 35K
88, UCC21330 EEERR T, SRFEIPIAE (UVLO, EXFAMER ) MALMLHF e | g
AR, BE, AEMILNAITEENT, EREMNRITHERES REHAE,

8.2 AR

8-1 AV EEERE R T R A UCC21330 WA B K FEEMN S ERIT , RS ERITTURAESTHE L BRFER
BRI BlRESERE. BSAE. ¥H/2FRENAI , UR=HENRIINA,

vce VDD HV DC-Link
VCC o
PWM-A FAA/\/
|_
Rin ||<' Cin
PWM-B —AAN/ ' 1 —_—
Cn—z —Cuvcc g
I, 1 k o
L E sw
- £
1/0
DIS J
Cen"— Ror
-+ == ~ A
VSS Copyright © 2023, Texas Instruments Incorporated
8-1. HANHAREH
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8.2.11R1TEXR
£ 81 5T ROINANSEIRITSE : UCC21330 XASM/{KMEBIXSN 1200V SiC-MOSFET,
% 8-1.UCC21330 RitER

E 24 & By
RS KE C2M0080120D
vce 5.0 Vv
VDD 20 Vv
WA IRIE 3.3 \Y
FFRIAR (f) 100 kHz
B A R B 800 Vv

8.2.2 HAXIIER

8.2.2.1 %1 INA/INB 38 A £ E5

BYWAPEBEN WM AMKRKZBENESHTERUZHBIE (RER ) mHERNES. RAm , TUAER NN H
A RN-CiN BB RIEMRIEEE A B K PCB 4k 5| AR IRE .

WRIEKIBRNHER 0Q E 100Q SEEAM Ry A 10pF F 100pF Z B Cino ERBIH | iEFE RN =51Q B Cy
=33 pF , #AMELH 100 MHz,

EEBXETHR  —EETEEHENRIRMEESEIBIER < 83 TR,

8.2.2.2 #ENHEKX —_RERREKLH

BNEAY , YENRFAEBESEN , BXEERELSH VDD BEIABEE -REHITRE, NERBRES RIS
EER, ALEX - MELNRSYERERTRELIEER, SERELIRTRENERER, MRENEE
BANERESE-RESERENROIIRERFE,

BEERADBRREN  BWEREEE, REME-REREEERENERNELLEEN SIC HEBEE =K
T UFEAREMBLOREMEMEEMRE KRB ANRE, AFdh | ERERBEERN 800 Vpco BRI
ENEESRNZATERERBEEHREXINMBE. Eit , &F]FI1EEFET 1200V SiC =K E C4D02120E,
Rt B ERN | B B2 HEME Rgoore BRHEMEET A TFHRIK Dgoor PHSRBEER , HRESNTFXEH
A VDDA-VSSA BBEMRIFA EZER,

MR TEERF VDDx-VSSx W EFRSIE FET # UCC21330 AN Z AT EEUT , LB R T ATAEL RS
#,

Reoor BEWEE 10 M 20Q ZH , EAEBURTAAAN ZRE. AHIPIEET - 2.20 RIREHEBRFRERS B2
ZREFRBER. ERIFPNERT , RE Dpoot WIEEBRMITH :

g = Voo~ Vepr _20V-25V o
2P T Ry 2.20 @)

Hep
* Vpor = 8A M T B -MRE LMWt EQER.
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8.2.2.3 IR E 575 ! BAEAF

%%BWHWBE%’J%%EEFE% RON/ROFF AT

1. REIFEBR/ERSIRIIRY,

2. PR&ISSBEE/EFRITR dv/dt, di/dt FME=RE R EIRESIRNIRS .
3. AMRIEZNEE | HlaEEEBERMPER , LUELTFRRFE,
4. RRAKEBETH (EMI)

¥ 7.3.4 BEFHR , UCC21330 EFEEHEL P Y98 MOSFET &S L4 N 78 MOSFET W Ehi&#, A&
HIEEN RN 4A. Eit , ATBUER T AR IEEH B :

loas = min[4A, Voo ~ Veor ]
Rnmos Il Ron +Ron +Rarer _int 3)
log, = min[4A, Vop }
Ruwvos || Row + Ron + Rarer i ()
Hrp
* Vpgpr 2 8A ZA T B ZRE LMt E@ER.
. RON . 9}*%'1%55 EE.BH.O
. RGFET INT - m%%w%m%ﬁ*ﬂﬂ*&%gﬂ ( §mm$%ﬁk§ﬁﬁﬁ ) °
o lo. = IRERBR - 4A, MIRIRE) SRS E N BT E TR B A It E HNEZ BN &DME,
EABIH
Vop — Voo 20V - 0.8V
lon, = = ~2.4A
Ruwos || Ron + Ron + Rerer e 1:47Q1]5Q +2.2Q + 4.6Q (5)
log. = Voo = 20V ~2.5A
Ruwos || Ron + Ron + Rerer e 1-47Q1]5Q +2.2Q + 4.6Q ®)
Rt , SWAENEERBRS3HR 2.4 A M 2.5A, B, AJUEALTARNKRITEIEREZEDTR
|OA —min| 6A Voo = Veor = VGDF
i Ro. +Rorr IIRon + Rarer i )
log. = min| BA, Vop — Veor
Rov +Rore [ Ron + Rarer_int (8)
Hrp
. ROFF : JAEBS< T ER PE ;
* Veor : 5 Ropr BRI AHBR—IREN EQER, AHIHHRE N MSS1P4,
o o BEEHER - 6A, MR RIEEEERNETMIRES) EREEITEHNEZ ANR/IME.
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EAGIH
L Voo = Vaor — Veor _20V-0.8V-0.75V ..,
" RoL+Rom IRoy *Rerer e 0-55Q+0Q+4.6Q ©)
Voo — Veor 20V-0.75V
log- = ~3.7A
RoL + Rorr | Ron + Rarer e 0.55Q +0Q + 4.6Q (10)

Rt , SMAENIEZERRT B 3.6 A 3.7 A

EENR  AENBREBREZE PCB ARMAR BRI, MIRIXS)ERIRE & &Y 5 4 L =W BUR S I8 E R
B BRASBSHMTH, Eit , BRBUKARERHE/DMRB[HE, Z—FHE , YHRFEENAR
BR (Ciss) FEN (BENT 1nF ) i | BENEREERBRTHRBRFERN , BN EAMTEBARE , #
ETHERSEH.

MBAREEN OUTx EEZFIERERINEXNEATEEUT ( BEEBES ) , EEEER T U SBHERKR
. BERAONZWMRIRE | BIE FET MRMHERE — N SRR, FET B P/ Tret |, te o] LR
SNEREH —4RE |, LUEN OUTx BESH{uE VDDx 1 VSSx BE,

8.2.2.4 R ERR LRSS IE

LM IR s B ok B H G TFAEEARSE |, BIWEAMRERNEREE Res FiR TR ZERREE, LB
FHESEE B T EMRIR SB[ B S EHEHNEEBEF 28 , BREXPERSHWA dvdt SIRNSERE. ZHE
FHESIEE K/ TF 5.1kQ # 20kQ 28 , E4FEURFIHEREEMHM Vih M Cop & Cas 2o

8.2.2.5 (TE MR D 5/ 85 %) F1AFE

IR X B 25 F REH I B IRFE P 248 UCC21330 (Pgp) I RMFEMIAE BB ( AR IRZ BEER ) PIY
WRGFE. BE-REREHRLEE P P, KR BANHBHITITIL,

Pep BXBINRIRFE , RE T UCC21330 AR LMBXMRE , BRI EE T2 B~ ENHRFERN Kt 1T
&

F—NDERBDIIERFE Pogpq , HHPEERHB/BE—EFXMET TERNBESHRREURRZIB[NE ST
38, Pgpq =TE4ATE VCCI, VDDA/VDDB, FXMFMNIMERET , ELATEREE OUTA #1 OUTB REABZE L
ME, EARBIF | Vyee =5V B Vypp = 20Ve 2 INA/INB LA 100kHz S M OV 1R ZE 3.3V & , MBS NHEIR
;0 h lvcer = 2.5mA H lvopa = lvpps = 2.5 MmA. it , ABEUTANITE Pebpa :

Pepo =Vvcer X Iveer +Vvppa X Ippa + Vvppe X Ippp = 112.5mW (11)

BN D EBRITRIBERFE Popo , UNERLENABBR , RIREBSNMTXBAHRPNEHRTREMKE, R
BIF RN BB Posw TABE AT ARNEITHE

Pasw =2 Vpp x Qg xfgyy (12)

Len

© Qg RURRFENHHREBR,

MREADERRPHTHBHXA , N VOD FETEBRHMABRRNZ AN EE,
Rt , AN RBIF

Pssw =2x20V x60nC x100kHz = 240mW (13)

\}

Qe RTAWEREELLL 20 A (R 800 V WEBER T XM BMIREBR |, ZBAENHAFANEL MR
{t. W% LR UCC21330 MIRIRZNBRIAFE Popo =& Posw M — 887 . MRIASHRIESZRBER 0Q , N Popo
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FET Posw , H EFTEMIRIE ) SRIAFEEIGFE UCC21330 NFER . MRFENFSBEMKUEBLE |, NS RFERF
2 MR IR B B8 £/ T A R BE M SRR PRz B, EEMR , RN BER/ZERRALEE 4 A6 A BANE , N
LR/ TR BEERLMNETERME , A , MRAERZEREIEN , ©EFEFEMEN. Bt , Popo HXMM
BRETRTEN,

RO - LR/ TR EBMHERR :

Pasw ., Ron |1 Rnmos RoL ]

Papo = +
2 Ron | Rumos +Ron +Rarer it Ror +Rorr Il Ron +Rarer int 1

FEZRITRAIF |, FRETUNN DL ERZRRE/NT 4A6A , R AT ER LT AR RKMLE UCC21330 HitRIXz) 25
85 -

50]]1.47Q 0.550

_ 240mw +
0.55Q + 00 + 4.60)

Pepo z = (59| [1470 + 2.20 + 4.60

RO12- &M LR/ TR B

) ~ 30mw (15)

TFLSys TF?Sys
Popo =2 x fgyy x {4'6‘ X .[ (VDD — Vouras (t))dt +BA x _[ Vouras (t)dt}

0 0 (16)

Hep

* Vourtas(t) HHtRIEZIER OUTA F OUTB 5IMESBMXMBREHEMNEE , B UELAERR (S E
A AA | TEXRMTET S 6A ) NABBRB[HATHRBIME. Eit , Vouras(t) BRI RLMR |, AT IR TN
TR_Sys *ﬂ TF_Sys°

NTFREER , MRRAA - N LN THUBEREM , W5 —NKREM , W Popo BERAI 1 MEH 2 WAS  ET
LiRiNie , AASBMREE A TN AR, Bit , #iR%s188 UCC21330 Ay S HMHRIREI B/RFE Pop N -

Peo = Papa + Pano (17)

ERRITREIFZEST 142.5 mW,
8.2.2.6 14 LR
UCC21330 BIE8 (T)) ATES U FARB#ITHE -

Ty=Tc +¥1r xPgp (18)

Hep

Tc RRAARBMAEMNERNERN UCC21330 SRR
* LIJJT %%Em%ﬁﬁ?i%ﬁ

EREEMRESH (V1) REEENTAM (Royc) TURA MRS EBMEENEBE, XSHK IC HAHD
ARBIHESILABEHEI PCBH , MAF—/IHoNEREEINRNE (EEELLHTREENE ) Bl

REEABIARBINETERN T REBMER Royc B , SINEEHESRE IC HELNABRRN. &
FIEEMERT , /A Rojc BEEABMBEEEINE R, Yr SEZRIRET IC TREBHEEEEN HIFEH
MAREHEUMBEEXREEN, REEEERWNFTRIEERITUSEREERBIIIREER, AXESE
B, BBRFE4F IC HEREL NHRE
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8.2.2.7 ##F VCCI, VDDA/B B &%

AT VCCI, VDDA # VDDB HEEBABN TRAAENMREXREE, BUARERHEEE. BEXHEN
BAZEHBHE ESR M ESL, RAMEESRBEEBRR (MLCC), EEMNR , MLCC LHNERREF LM
KEREBERE. Bl , HEEM 15Vpc WERMER , WS 25V, 1uF X7R BARMLR{NH 500 nF,

8.2.2.7.1 i£#¥ VCCI BAER

EREE VCCI ERBRR/IFIREZEMENRSERUREETREE , FBENN/L mA, Bt , ZNAEWNE
A 100nF LA EH 50V MLCC., MR REBRMH LS VCCI SIMMERMENRK , MEEAEKXRT 1 yF HERS
fREAR/E MLCC HEXKE,

8.2.2.7.2 i%3%¥ VDDA ( B3¢ ) BA88

VDDA BRBRERHXRREET NN FEEFF , ATXHSE 6A W E R RBREHFENDRBGEL
FRENMHIRE BE,

BN RABFENEBRATUBELTUTARNBITHEE

lvbp 2.5mA
Qrotal = Q¢ + m = 60nC + W;(nHZ = 85nC (19)

Hrp

QTotaI C TR

Qg : PRI EHMIREBR,

IVDD : 100 kHz, ?;‘2%142?%55@%% @.ﬁfﬁﬁo

Hit , PRI Cgoot £XHK/NMEMT :

_ Qrotal _ 85nC _
CBOOt = m =087 — 170nF (20)

Heh
+ AVyppa = VDDA b EBESUK , EAHIH R 0.5V,

EREF |, Cpoot WEEARTITEMEBNE,. SHEATFEERRERESENERTL , URIFWRFER
SR AHBEAST T —LHoPNIER. Fit , BIUE Cpoot EFEE—ENLZLHEXHRE | FFZERBERTHE
JE VDD 1 VSS 5|MIfNiE, AFIHERT —1 50V, 1uF BEAER.

Cgoot = WF 21)
BEREXBEASEN , BEEWER VDD £ VSS WEEFRAQBRET 53 hAfBWNHNRKETEEFLUT, MMM
FEBRBAB[MNE , FEHITLUIRHNBEERTXDEE G , ARESN S EHRISEREMRIXZEEHESH
Fo
MRS ERBERZE UVLO THRERBLUT , SN 85 HF XM H SR A REH, MBURZENS
NEFRINFRME , NLSEERFEHmHIREINE diidt S dv/dt B |, FATREX 854 & IR IR,

BEH-SRERFRBEANNRRES , BiLSEIE VDDx - VSSx 5|MIKIEE B K ESL/ESR HZRERR, &
Bl — 100nF, X7R BEBRRE Cpoot FBRRMLILBESIERE.

&x
dKH Cgoor AFERAMM, ERIJLNIMMA , Cgoor AREHTLFE , M Vgoor KRIFE UVLO

UTF. At , &M FET AT 2REAMARS®T. SHEHNE Cooor TREAHBE , BX_REER
&= B R AR E BRMIRFE
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8.2.2.7.3 i£#% vDDB HA &8

EEBEESEE A HEANBERER , HLEE VDDB 2R (£HE 8-1 FERNA Cypp ) o« EXMNRA BEE
B RHlH , VDDB E&@%ﬁﬂﬁﬂai—é HREH VDDA #eE, XEBR Cypp %EFE T —1 50V, 10 uF MLCC Fl—
A 50V, 220 nF MLCC, MR {RE B R4 H 5 VDDB 5| ERHEN KK , mumﬁ)ﬁﬁjﬁ 10uF B& CvDD ¥}
BXHY4A S R AR R R BR

8.2.2.8 FJEX T IH R EHEE
N FRAEFHERERSEA , MBS REE 2 BNIEXE AR BEB T IEESASTF BRI X ETE,

UCC21330 FEEBS MR P FEX T EMEE L AN —NEE TEABH 90% Bl5 —MNEE LR 10% BETE
BfE (EZHAE 64 ). EthT@ﬁﬁElXETIEﬂ&EEﬁQZ%#?:% HEIHENSBRELEE, B2, ZIEX
REEE TR R MR RRBRAPWIEXATE , ljJ§E|:E'J‘Iﬂlﬁlﬁﬂi/i’%?%*ﬁ’fﬂﬂwqﬁﬂﬁﬁ/*liﬁ%Eﬂ%ﬁ
BRERTREE/BRARMBEZEENWABRS,

LT RAXMMRN UCC21550x %R & 5E I X BRI MBI :
DT. =DT. +T +T -T

Setting — Req F_Sys R_Sys D(on) (22)

Hep

DTsetting : UCC21330 JEXESEIZE ( #£42H ns ) , DTgetiing = 8.6 X RDT ( B4IA kQ ) + 13,
DTreq : EFEBHMES ZVS E?E’Jﬁ‘éﬁﬂﬁ‘éﬁﬁ%ﬂ’w—h Vgs B 5 2 BB RS T SEX At iH
T sys - A, BE/ERFEZIVERT , RENMRKE T EEEE,

TR sys - EOE. BE/BEBRFAGRANTERT , REAMRSE L FARE.

Tpon) | FBIEREE , NBEEMRESH 10% R BEEMRHE.

RJEE , UCC21330 JEXAETERER DT SIMBEERE (BESHT 74.2) , ELEZBREREXG 83 H0ATX XA
=18
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8.2.2.9 REHHUR L IEH L/ /5 B

LMIEIEAE PCB MBS ( H20 TO-220 M TO-247 B3 ) SIAFELRN | HXRIZEEN TR
W EBEES di/dt F dv/dt FFXEEIATRES HIIRE . MRERBESRELE K REENSGEEEZRETZENX
B, EMIRIRZ) EEMARER — AU RBRBSERELATHERA S . TEARENAMKEKR/EN LN
BlF

8-2 BRTEBSERBARFRMEREATN_MERTEE A BhF LERAREXMBE -7, AR
ERFTH—NEBERE. MRBEXBR VA EFT 25V, MXMBER 5.1V, SBBEN 25V -5.1V =20
V. B B W3R EHESEEANER , AL ZEEFTER MR THEHEENRR , #B R, LFERSHE.

HV DC-Link

E
> 0
|
AN
o
<,
12
|
|
é’)

|
|
| ! Cpal |
| | *
= SW
: S : 14 VSSA | o O
ol 1 2 V=51V
> 1 o ____
g [ I NG
= ' 3B | Functional )J
é_ : g : Isolation NC J
= I E F———=
[ |
I VDDB
| |
| | _O
| [
ouTB
_:_| l_:_
| |
| |
. . 9 |vssB
| |
8-2. FIA I1ISO RERFW I LNFA_MELERARE
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8-3 RRTRAFMNER (REMANAHER ) B —MIF, BIRVa REERFMBBE , T Vo RE
TRHTEEE, BE B NEESEE A NMEE, BRARFTENERKEZLE—MIFHNSZ  TIEERE
ERBFREEREHRTERNREME,

HV DC-Link
: : VDDA R
| | OFF __O
e = R
| | OUTA o JN | Cw
_:_| |_:_ 15 — I«/\/\, H E—
o —Fox
=
: S : 14 VSSA SW
%) o
) | o L
o | £ | NC
- : 5 : Functional
2 [&] Isolati L
E_ : é 3 solation NC J |_
= -
[T
[ 2 VDDB
| |
| |
| | —O
ouTB
_:_| l_:_
| |
| |
| | 9 |vssB
| |
8-3. FAFA LSO REBFRERARE
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WHE 8-4 iR, RE—MPIFREBFERE  AEIMREDREPHFA-MRERERARE, LHERTEN
ABRAERA—1BR , A RBXEBFRTATEMNERZ, EX=MBERARP , LRITHRARE , FAHRITT
FEHURD, T , WBRTRBUTRERMY

1. UMREBFREFANBATFA—MERE , MELTHHEELRE , X EREAREEESHEE S EHNTLME
t. it , EUBRARSD , FATMBRERSIEBERB[EEEEELZEL (Y9 50% ) WERLERE
Fo

2. =M VDDA-VSSA #M4RFEBNBHERRFEEVUNEREEBEARN , XEWSEMNF XSRS ERIEMAE
(BREHEK ) ZRELEEERER , WMEESIMNFAXABNSENBARFT BXBRET, At , BRIEEGH
HFHANREIEEBE  SMEERAETAER , BNEMEEENR 100% HZ=LH.

VDD

HV DC-Link
T T
| | |_I_| VDDA Cz Rore *©
| |
| |
| | R
| | OUTA VZ ON | CIN
—|—| |—|— 5 . . NN 1 —
I I JQ R 1
| | JE GS
| C | VSSA CBOOT
| o | e -
=
L | T P Sw
S} O
3 : g : Functic_)nal NC
a : 8 : Isolation NC VDD
c © T
= I E |
: & : VDDB C; Ror
I I )
' ' ouTB ’_i V2 Row ||_
| [
o 10 : i
| | JQ
: 1 . vSsB :1: Cvop Res 5
| | hd -
I T ~
VSS
8-4. £ Al s s R A MR B SR R L NFH—ME = £ AR E
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8.2.3 RIA#hLk

8-5 BRTHEUTRHETHE 8-1 FrRigit RmAIH & MR KA - VCC =5V, VDD =20V, fgyw = 100kHz B
Vbc-Link = 0Ve

BEE1 (#EB) : UCC21330 INA 5|55,
JEE 2 (E®) : UCC21330INB 5IHIES.
BE 3 (W)  BNHEREFE ENRIRRES.
BE4 (&)  BUHEREE LNMIRRES.

Tek stop -

(-}

ok M 5.225M
0k ¢ 25.16k

8-5. INA/B #1 OUTA/B HY & 2= i 74
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9 EBJREIL

UCC21330 WM ABRBEE (VCCI) N F 2.7V M 55V ziE, #HH#EBIERHEE (VDDA/VDDB) SEEBUR
FRIERAM UCC21330 MrA, ZRELFTCEMN TRESHFMANWABRESE (UVLO) RIF EERE. VDD H
VCCI AHBETHEZE BN UVLO BB ( BX UVLO MEZER , E2HT 7.3.1) . VDDA/VDDB SEEH LREUR
F B UCC21330 IXzh BV Th R4 KR AMMRBE , B &K AK VDDA/VDDB 3 25V,

M7 VDD M VSS Iz BIHE — MR ZREBREE, ZERBNUREFARGRE. BIUFEMHAK ESR 1
MERMGLEERR, FBUHBREFINXENERS  Ed - MNELY N 10uF , BTFSHRE ; Z—1H
<100nF BR8] , AT ElER.

ERE , BRI VCCI 1 GND BIHlz B ME— N EHRBEREE. BRI& UCC21330 M AMZ 58K REAERE
N BBAZERBREF LA 100nF HWEWE/ME,
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10 % fE
101 /@IS

AP SRR REPCB HFE , LI UCC21330 Wit ttae, THR—EES,
TTHRE :

«  WJRFE VCCI #1 GND 5| iz Bl A% VDD # VSS 5|l A ST 85 49y B i #2/K ESR F{E ESL 2885 , X
EABIEREESERNZESIRERR,

o ATEWHIFXT R VSSA (HS) 5l LR AW ABRS , LR AL /N TN EB & A ER R MK &4 ERR
ZENEFEBER,

o BUCHIEXAtEIREBME Ry REZSKBAERSEIE UCC21330 9 DT 5IHIME.

o BWEEEIIZERE uC it , F£5IE DIS 5IHLKEY 1nF MK ESR/ESL BE 8 Cpis HITE B,

BT EEM :

© SLEFXNRAEMRERNAENSIEERRREESPOYERBEX BN, XFFLEETKBR, &
RIRE R D R A EM KR 7 ERRE ., #REs SRS JRERIREERE,

- IESHEREE HhES8XERHE. B¥-NRE,. RPENSEZRDRBNENREE G _RE/RHE
“IRE. BXBRRH VDD FREFFEIAX _RNEZAPRTEN TR, INEHRRBITHREER
EREERA  FESEERR. FARELR/ NN BEERR ENFBRKENERN TRRATRETEXRE
EO

BRETEEM :

o HBRFRDRMAREN < B REMEEE  BFEEERIFEZM4 T HREEM PCB H&4iE. BiUER PCB 1]
A, LABSLEATAESZ M UCC21330 FREE i BEmI T 2,

o WFEFHESMAEMERE (HPEE A FEE B BT WESIX 1500V WERERBEETIET ) , NEiR
s M AMEN PCB gk 28 PCB FRKEHEE,

BREEEM :

s NRBRHBEERS , ARBRESTFRMERS , B4 UCC21330 JHELREREBNR (EZiFAEL |, F5
FT 8.225), EYM PCB FAEBTNSBH~ENRERKE PCB , HHRAREHMERIKLS D BRI MKMAE
1 (8,8)0

« EBUUEMERE VDDA, VDDB, VSSA # VSSB 5|y PCB &R , L EZEHKRARE#IEMNE VSSA
VSSB MiE#E (ESHE 10-2 M 10-3) . A , XAERFEHERNSHEE PCB EZEEI,

s WMBREEZNE , NEEVES K/NELHHEF N VDDA, VDDB, VSSA H VSSB 5| il 52 3 A 2B 4% ith -
HRERFRFE. T3, FidE , THNEBRBFTESHEFEHNFL/AR,

36 XX Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC21330
English Data Sheet: SLUSFE4


https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com.cn/cn/lit/pdf/ZHCSU86
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU86&partnum=UCC21330
https://www.ti.com.cn/product/cn/ucc21330?qgpn=ucc21330
https://www.ti.com/lit/pdf/SLUSFE4

i3 TEXAS

INSTRUMENTS UCC21330
www.ti.com.cn ZHCSU86 — JANUARY 2024
10.2 H R R Bl

10-1 ERT—12RE PCBHRTRH , EFHRIETEEMEETH.

Input Filters PCB Cutout
(Top Layer) l

PWM Inputs |
(Top Layer)

e

VCCI Caps.
(Top Layer)

GND plane
(Bot. Layer)

VDD Caps:
(Bot. Layer)

H 10-1. W/ TRA
10-2 @ 10-3 B R T TREMKE ML NELE,

[ JR_LA

[ ]

[

— o
—EE

Bootstrap Diode
(Bot. Layer)

e TO High Side

Transistor

Transistor

&ix

HMEMFREM 2 B%H PCB kB , AR T A tEae.

1805 RSN AEMN MRS 2R 2 B8y PCB 1%k , MERREMBNSESTROVCHEERS X 6 he

o

=3t
[
ar=

B 10-2. MERALNER

l’f’"ﬁ"i

10-4 ME 10-5 2312 3D HRHNMHREMODAE.

BABREMHSATHFEEIREETFXT A VSSA (SW) ( ATRERFES dv/dt ) MMM RIS 28 2 |8 S5 B &

-
-

B 10-3. REWmE&NAEE

&
ANRMAREMN 2 EE PCB Y1ONE , ATHRREEMHEE,
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890 I 1 D1
- [ JR_LA

-

o

- J__1D2
. oo [0 B
w s
10-4. 3D PCB {fi#LE 10-5. 3D PCB JEHE
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11 B4R I
11.1 B[4

MAAB=FFREREH

TIRENEE=A"RIMSEXNEELS , TEERELETRRBSRRIEVERERXNINT |, TREMRKIL
R mERS ERIEEM Tl = mBRS —EBHRRHIAT,

11.2 TR

11.2.1 HX Y

BSRLAT MR -

o “KELFIC HEAEL NFRE

. RREMXAKIE

11.3 JALE

UL ELRIANEB % |, “FPPT2.E181974 FFX ZER 5 - AP EBwS © 20160516-E181974
VDE Pruf- und Zertifizierungsinstitut Certification , TJ” WBAEIEH

CQC 4 IANIEE &% , “GB4943.1-2011 i FIRESFIEFH” , iEB4HS : CQC16001155011
CSA TE4IAER % |, “CSA AHIERIEREHES : 70097761 , EERES : 220991
1.4 FHRIEEFEA

BERRXHEHREA , HSME ticom ENRHTmXHR, QEELHTEMN , BUSEARK~RESERE
B, AXREYNEAER , BEFEACSEIT XHPESNEITHLIER,

11.5 ZHFRR

TIE2E™ AT RIPERIBIMNEESZERR , TEENERALIRERIE, ETRIIMHBEFRITHR, BR
DERERREBCHEE |, REMEMNPURIRITHIE,

EENANRHEINTBRERERRERHE, XERNZHTHER TI HAHAE , HET—ERMR TI RS ; HSH T
OREdEEE

11.6 BR

TI E2E™ is a trademark of Texas Instruments.
FIEmRE N ESBEENM,
11.7 BB E RS

B (ESD) SIMIRIXMER B, BN (T)) BB B Y WTBBEA RS ERBE, NEFETERNLE
A NRERF , TESRTFERBS.

‘m ESD MR ESHM/ P ERERR  AEBIHMAHE. FENERERTRERZZIRA , XRRNFEEAUNS
BEUB TR SBHRGCEERBNAB AN,
11.8 RiER
TI RiE& AREFERFIHABERETRIE, BFSRBHENE L,
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13 Pl HEMAITRER
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TRRESESNM, HEMTWES, XEFEEREERGCTANSEHERE., HENEXE , BAF5TEM , B
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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)
UCC21330BDR ACTIVE SOIC D 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 u330B

@ 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.

© 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 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
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.
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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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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .

BRZF it : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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