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RIA—H T ANGRAE 1Al RAME  EXEE BoKfE| BAL
Re JA T 69.8°C/W. VDDA/B =15V, TJ = — . 58
150°C. Ta = 25°C RZAR
Is LA BT A FTA4 mA
Re JA T 69.8°C/W, VDDA/B =25V, TJ = | B 34
150°C, Tp =25°C
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RZA 870
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DWK Ry fr—v
Re JA=74.1°C/W‘ VDDA/B= 15V\ TJ= "_ .
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Is LA ) IR A FZA mA
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o AN 0 JA ~ ~ A
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Is et ) B ER A K74 mA
Re JA T 79.9°C/W. VDDA/B =25V, TJ = IR B 30
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FAL T L FOEIN A/ ST A= FOMEFFLET, Ty=Ta+ R " P. 22T, P T A A TR ENBES T, Tyman = Ts = Ta +
Raia " Ps 27T Tymany HIRKFEAHEATIRE T, Ps = Ig " Vi, 22T, VI RABEREE T,
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5.8 ESAEE

Vyeg) = 3.3V $7213 5.0V, VCCI & GND DRI 0.1uF D F o 45455, Vyppx = 12V (BV 8L 8V UVLO D4) 15V
(12V UVLO DA £7213 20V (17V UVLO DH#54), VDDA $1 1 VDDB & VSSA L1 VSSB LD IZ 1uF + 100nF d=1
F o EER: DT B3z u—7 402 EN = VCC %721% DIS = GND, T, = -40°C~+150°C. C, = OpF (KriZitik D72 FR) (1)

R \ FAIEHE | ROME e Room|  BME
PG R
Vi = OV, EN = VCC. VCC = 3.3V 14 2
Vink = OV, EN =VCC, VCC =5V 1.4 2
Vin = VCC. EN = VGG, VCC = 3.3V 42 48
lvee VCC i IL ik Vinx = VCC., EN = VCC, VCC = 5V 42 4.8 mA
Vinx 1Z PWM (0V - VCC., fsyw = 500kHz, EN = 27 3.2
VCC. VCC = 3.3V)
Vinx 1Z PWM (0V - VCC, fsyw = 500kHz, EN = 27 3.2
VCC. VCC = 5V)
Ving = 0V EN =VCC 1.2 2
Ving = OV, EN = VCC, VDD = 25V 14 23
Vinx = VCC. EN = VCC 1.4 2.2
lvbpx VDDx i Vinx = VCC. EN = VCC, VDD = 25V 1.5 2.5 mA
Vinx 13 PWM (0V - VCC, fsyw = 500kHz, EN = 27 44
Vinx 13 PWM (0V - VCC, fsyw = 500kHz, EN = 27 44
VCC, VDD = 25V)
VCC EREEDKEEAV Y a/L R
Vvee_on VCC UVLO ih ERDAL-w v aLk 2.55 2.7 2.85
Vvee oFfF VCC UVLO 25 F8WAL v a/L R 2.35 25 2.65 \%
Vvee Hys VCC UVLO ALy a/LRDEATY A 0.2
tvce+ to ouT VCC UVLO # 14t 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
VyDD_ON VDDx UVLO 376 B4 AL v 2Lk 57 6.0 63
Vvbb_oFF VDDx UVLO it F A AL a/LR 5V UVLO # 7' vav 5.4 5.7 6.0 \%
VvbD_HYs VDDx UVLO AL v a/LRDEAT U A 0.30
Vvbb_oN VDDx UVLO 326 B ALy a/L R 7.7 85 8.9
Vvbp_oFF VDDx UVLO 2.5 R AL vy a/u R 8V UVLO 47 av 7.2 7.9 8.4 %
Vvbb_Hys VDDx UVLO ALy a/LRDEAT I A 0.6
Vvob_on VDDx UVLO &6 B30 AL w gLk 11.7 12.5 13.3
Vvbb_oFF VDDx UVLO 326 R ALy va/L R 12V UVLO A7 vay (A F7vay) 10.7 11.5 12.3 \%
Vypp_Hvs VDDx UVLO AL s/l RDEAF IS 2 10
Vvob_on VDDx UVLO 326 B ALy v a/LR 16.4 17.6 18.8 Y]
Vvbb_OFF VDDx UVLO Y&t FI3W AL v a/LR 17V UVLO A7 vay (A A7 vay) 15.4 16.6 17.8 \%
VvDD_HYs VDDx UVLO ALy a/LRDEARTUL A 10 v
tvbp+ to oUT VDDx UVLO A4k o
tvDD-to OUT VDDx UVLO # 7 4k 0.1 0.5 2 us
tvpDFIL VDDx UVLO 7V FfrET 104 0.1 0.17
INA, INB, EN/
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5.8 EXEE (FX)

Vyce) = 3.3V £7213 5.0V, VCCI & GND EDRIIZ 0.1uF D= T 42455, Vyppx = 12V (BV BE T 8V UVLO D#4) 15V
(12V UVLO D54y £7213 20V (17V UVLO D#54), VDDA L1 VDDB & VSSA LT VSSB LD [IC 1uF + 100nF D=1
F o EE, DT B 37 u—7 42 EN = VCC %£7/21% DIS = GND, T, = -40°C~+150°C, C, = OpF (##lZFiikd72a fE) (1)

INGA—H TARNRA: B/ME  REEE  RKE HfL
V'\'j"—”‘ AF1 High ALy a L REBIE 2 2.3
. VEN_H
Viec L AT Low ALy a A FBIE 08 1 v
. VenL
Vinx_Hys. ANAL w2V RDOEATY LA 1
. VEN_HYs
RinxD INX B2 D7 L2 AT INx = 3.3V 50 90 185 kQ
Renu EN B2 D7 L4 AL EN = 3.3V 50 90 185 kQ
HIIRZ A7\,
lo B ) — R Cvopx = 104F. Cp = 0.22uF . f = 1kHz -4 A
lo- v—s M h s B Cuvppx = 10pF, C_ = 0.22uF = 1kHz 6 A
T AT T Rop 1. 77 7 BEBEE /)
Ron ERETHEOTIEHYEE A, FEMICOVTE, | loutx = -0.05A 5
wrvar 834 ZBBLTIEEN, Q
RoL FINET AR louTx = 0.05A 0.55
TITAT INED
Voutrb OUTX O DT I 747 TN lout = 200mA, VDDx (Z70—T 427 (KHEE), 1.6 2 Y
Voutrp OUTX DHAT 2747 TN lout = 200mA. Cypp = 100nF (AH: ). 16 2 v
FYR ZALEF—N—Fy T DTarFI T
I —— lLZ):Tj I:/”;f;;—i‘/bl’d‘éo F7-1%. DT E>% VCC | INA. |N}EJ; jit,ofi%/ﬁjnéﬂj i
F R A LD E (Rpr S 0.15kQ DHIE) | Rpr = 0~0.15kQ -6 0.2 6 ns
DTs Fol AANRIEORE 1TKQSRprs |01 = 10K2 86 % "2
100kQ D) Rot = 20kQ 167 185 203 ns
DT (ns) = 8.6xRpy (kQ) + 13 Ror = 50kQ 399 443 487

M

(51

59 XA v F %%
Vycer = 3.3V 721 5.0V, VCCI & GND EDRIIZ 0.1pF D27 244568 Vyppy = 12V (5V #3508V UVLO D4 F7-1%

15V (12V UVLO D¥4) F7-1F 20V (17V UVLO D H#34). VDDA #5108 VDDB & VSSA #5108 VSSB LI 1uF + 100nF
2L F LA RS, DT B 7 a—5 422 EN = VCC %£/-1% DIS = GND, T, = -40°C~+150°C, C = OpF (42 30ak D720 D)

TANRMCOBIRO TN, ZDOENCADFANIE, ZTOE LGB FHNAEERSNTOET
FLIRDRNRY),

INFGA—H 7 ARGt ME  BRYEE BOKE| HT
C_ =1.8nF, VDDx = 12V, 20% 7% 80% 8
T
trisE IS0 H EASD R[] ns
C_ =1.8nF, VDDx = 25V, 20% 7% 80% 8
T
C_ =1.8nF, VDDx = 12V, 10% 7% 90% 8
e T
traLL IS T ASO IR ns
C_ =1.8nF, VDDx = 25V, 10% 75 90% 8
T
— e - ANJ17 Vg = 100ns, 500kHz, A7) VIH
f REAE - A Ny 2 4
PoH | ISHRIEAE - Low 75 High BT 10% ECOREZNE 6 33 5 ns
SN . AJ173V Al = 100ns, 500kHz, A 77 VIL
f i AE - A - — 26 33 45
Port | (ML - High 75 Low Ibi1)) 90% ETOIENERE e
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59 XA v F /% (FiX)

Vycer = 3.3V 721 5.0V, VCCI & GND EDRIIZ 0.1pF D=7 244568 Vyppy = 12V (5V #3508V UVLO D54 F7-1
15V (12V UVLO D54 £721% 20V (17V UVLO 04, VDDA LU VDDB & VSSA 51N VSSB DIz 1uF + 100nF @
2T YRR, DT B i a—7 427 EN = VCC F£721% DIS = GND, T, = -40°C~+150°C, C = OpF (fFIZFEik 72V BRY)

INFTA—K TR B/AME  RIEE  BKME| B
tPDiENiHL EN &R IE - High "6 Low tEN/DIS_FIL =20ns (*%ﬁﬂﬁ)\ VDD = 27 48 80 ns
: VDD _ON +0.2V LI I,
tpp_EN LH | EN JEERIEAE - Low 725 High AJ3 7Ll = 100ns, 500kHz 27 48 80| ns
tPwmin Nz DRI A TSIV A VDD =VDD_ON + 0.2V Ll k 4 12 30 ns
AJ17 OV ANE = 100ns, 500kHz, T, =
-40°C~-10°C 0 6.5 ns
fou FaT L FxFI NIARDEREIE~> | |teoLHa - teoLHsls teoHLA - troHLsl
FoT AJ17 LAl = 100ns, 500kHz, T, =
-10°C~+150°C 0 5 ns
[troLHA - troLmsls ItPoHLA - tPDHLS
town SOLRIEE T A7V AR = 100ns, 500kHz 0 5 ns
[troLHA - troHLAl ItPDLHB - tPDHLBI
[CMy| High L ~VULRAEE—R Mo Y= it 125 Vins
. VCM = 1500V
|CM| Low L~ UL[EFHE —R "o 2= Mtk 125 Vins
5.10 #iG451Eeh R
60 1800
<< — lvppass for VDD=15V
£ N\ — Ilvppayg for VDD=25V 1600 \\
g \ % 1400 \
(]
§ 40 N g 1200 \
g & 1000 N
c
g 30 = £ a0 AN
E \ E N
> 20 N X 2 600 N
£ k]
E \\ s 400
- N N
> 10 \ 200 N
Q
5 \\ . N
0O 20 40 60 8 100 120 140 160 o 20 A o r?lgeratJr(c)aOCC)uo 140 160
Ambient Te mperature (°C) 5.2 DWK /% 7 ~0)§ﬁﬁ0)§ﬁ£ﬁ > VDE [
. — %] 5-2. N T— =2» <
5-1. DWK /8w & —2® VDE ICfit> THIFREh /= ?ﬁo‘cﬁﬂllﬂéh;”%ﬁ;):ag_'»f L5 4‘?/ﬁmaf'
BROBET 1 L—T 4 >R (MHOF ¥ R0 - et 4
REFICEMEL TLBIBEDRF v XIVDEF)
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60
< —— IVDDAJB for VDD=15V
E —— IVDDA/B for VDD=25V
3 50 N
C
C
s \
O 40 ™
5 \
Q.
& 30 ™
3 AN
2 20 u AN
: ~ \\
> 10 \
k]
0 20 40 60 80 100 120 140 160

Ambient Te mperature (°C)
5-3.DW /Sy —®D VDE [T > THIPRZI /=B
HOBET A V—T 4 TR (AEDF v RIVHE
B ICEEL TLWBIHEEDRTF + RIVOEF)

2000

1800

1600

1400

1200

1000

800

600
400

Safety Limiting Power (mW)

~

200

AN

0

N

AN

0 20

X 5-4. DW /¥

D THRENAEBHDBET « L—T 1 > J iR

40 60 80 100

Ambient Te mperature (°C)

= ORESMOFH LM S VDE ICRE

120 140 160

60

— lvppaB for VDD=15V
— IVDDA/B for VDD=25V

50

N

40

30

N
N
™~

20

10 ™~ ™
0 \\

0 20

Safety Limiting Current per Channel (mA)

40 60 80 100

Ambient Te mperature (°C)
B9 5-5. DFJ /Sw 7 — (M VDE [Cft> THIBRES W /-8
MOBET 4 L—T 1 2R (AADF v RIVHR
B ICEMEL T BIZEDETF v RIVOETF)

120 140 160

1600 \
1400 N
E 1200 \\
g 1000 AN
g \\
2 800
E 600 \~
= \
£ 400 N
& \
200 N
o AN
0 20 40 60 80 100 120 140 160
Ambient Te mperature (°C)
B 5-6. DFJ /Sy T —Z DREMDH =M S VDE [CHE

D THIRENAEBHDBRET « L—T 1 > /iR
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1E+12 4
1E+11 -
1.E+10 -
3 87.5%
] S4Y¥rs S~ Vo
1.E+09 <
] 29 ¥rs M
__1E+08 |
b ]
@ . TDDB Line (< 1 ppm Fail Rate
= LE+07 - («1pp )
£ ]
o ]
E 1.E+06 3 VDE Safety Margin Zone
" 1E+05 4
_ Operating Zone
1.E+04 4
1.E+03 -
1.6+02 - | S
LE+ 01
200 1200 2200 3200 4200 5200 6200
Applied Voltage (Vgps)
Working Isolation Voltage = 1500 Vi, Projected Insulation Lifetime = 29 Years Ta
upto 150 °C Applied Voltage Frequency = 60 Hz
B 5-7. #{k#E&xa T o OER TR
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5.11 T[R4

VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, A} (FFITFLRD7RVRD)

17.5

\

15

\

12,5

\

Current (mA)
o
L\
N
\

AT A
A

(&)}

A
///
2.5 — VDD=15V
— VDD=25V

0
500

1000 1500 2000 2500 3000 3500 4000 4500 5000
Frequency (kHz)

. VDD =15V F£/=(3 25V)

5-8. F¥ RIBH7=Y DEEBR (lvppas) EFREE DR (BR

50
45
40
35

w
o

/

N
o

Current (mA)
)
(6]

-
()]

-
o

] —— VDD=15V
5 —— VDD=25V
0 I I
100 200 300 400 500 600 700 800 900
Frequency (kHz)
5-9. FvRIVdpr= Y DEBRER (lvppas) & BB E DB (1nF
&7, VDD =15V £/=[ 25V)

1000

27 /

Current (mA)
o

6

—— VDD=15V
3 —— VDD=25V
0

I I

10 20 30 40 50 60 70 80 90
Frequency (kHz)
5-10. Fv xRN &H7=Y OHBER (lvopas) & BHBE DR
(10nF &%, VDD =15V /(3 25V)

100

14
—— 500kHz
12| = 1000kHz
—— 2000kHz
—— 3000kHz
10
< e At —t———
E 8
€
[
S 6
(@]
4 —— I |
2 | —
0
40 -20 0O 20 40 60 80 100 120 140 160

Temperature (°C)

5-11. F+ RIVSHEY OHBER (lvppas) LEEL DR (EE
. SEXA T IRABRE)

2
1.6
z L
T 12
=
]
‘3 0.8
0.4
— VDD=15V
—— VDD=25V
0 —
40 20 0 20 40 60 80 100 120 140 160

Temperature (°C)

5-12. F ¥ FIH7=Y OFIELHBRETR (lvppas) &BE & DR
(EAR. AN Low. RAvFFL)

1.6
1.5
i —
= l—
€ 14
g ———
5
o
1.3
— VCC=3.3V
— VCC=5V
1.2 . .
40 -20 O 20 40 60 80 100 120 140 160

Temperature (°C)

5-13. BEHREBR (lvee) ERELDOMGR (EBAT. AJ Low,
AL yFTi2L)

14 BRHCET 77— R 2 (ZERSCEHOE DY) 255
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5.11 (AR (Fi=)
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—
4.5
225 // E 4 |
2 20 4 S
£ P > 35
o 175 1<
E 15 2 °
%]
L ® 25
12.5 o
/ 2
10 /
- 15
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)
514. M5 EBMYBLUVIAETHUBELEARE DK (VDD = 5-15. {HiER LRE & DBR
15V)
40 36
36
™ % 34
£ < —
> > T
< 32 5 I
[} [ ]
o a
c c 32
L 9 —_—
= —
2 2 % I e
o 9
a a
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)
5-16. fRHEIE & RE & DBR 517. GIEEE S VCCI & DBk
3 2
—~ 15
.2 z
3 g 1
S 1 T T g s
.S — g o
7] >
®©
2 0 g 0
©
= S -05
; 5
= c -1
o s
-2 T 45 —— Rising Edge
—— Falling Edge
-3 -2 T T T
-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)
5-18. /S)VABEHS &RE L DMk 5-19. (GIGERER v F > & (tpw) & VDD L DR
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5.11 KRAIEHE (i)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, fEFfif (FrIZFLIRDZRNRD)
2 8
— VVDD_ON
- 15 —— VVDD_OFF
£
2 1 : 7
z — 2
T 05 2
= — 2
& 0 — § 6
[} <
a =
S -05 S
= >
@®©
g -1 25
Q.
o
o 45 — Rising Edge
—— Falling Edge
2 ‘ 4
-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)
5-20. GHGEEY v F >4 (tom) LBEE DB 5-21.VDD 5V UVLO RL v ¥ 3)L REBE DR
0.8 10
— VVDD_ON
—— VVDD_OFF
0.7
9
s s
S 06 S
» 05 o
> £
I [
= 9 7
3 04 g
=) =)
03 6
0.2 5
40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
5-22. VDD 5V UVLO ER T U ¥ X LRE & DB 5.23. VDD 8V UVLO XL v 3l K &BE & D%
1 15
0.9
14
g —
< 08 =
3 S 13
g o7 8
I =
(@) o 12
< 0.6 |
3 3
0.5 1
— VvbD_ON
— VvpD_oFF
0.4 10 T T
-40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C) 40 20 0 20 40 60 800 100 120 140 160
= N BEEL OEE Temperature (°C)
E15-24.VDD 8V UVLO ERFY ¥ R LimE & DBk B 5-25. VDD 12V UVLO R Ly & a )b K LiBE & OB
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5.11 AREIFHE (Fex)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, £ 7 (FHZ ALk D70 iRY)

2 19
—— VvDpD_ON
18.5 — VvpD_oFF
18
_ 15 —
s s
® E 17.5
(7]
g‘ 1 [
g g 16.5
=~ TS
2 05
15.5
15
-40 -20 0 20 40 60 80 100 120 140 160
040 20 0 20 40 60 80 100 120 140 160 Temperature (°C)
Temperature (°C) 5-27. VDD 17V UVLO AL v ¥ 3)V R &LRE & DBIR
5-26. VDD 12V UVLO EXF VU L R &REEDMR
2 0.9
— 15 0.89
>
L —
3 < 0.88
[} i) I
2 1 2 ———
> 0] —
T = —
2 0.
> I
2 05
0.86
— VCC=3.3V
0 — VCC=5V
40 20 0 20 40 60 80 100 120 140 160 0.85 \ \
Temperature (°C) 40 20 0 20 40 60 80 100 120 140
5-28. VDD 17V UVLO R T VU SR LiBELDRRK Temperature (°C)
5-29. INJEN ERTU R LBE S DR
1 1.9
1.89
0.99 1.88
1.87
S S
= o. Z 1.
5 0% —— 5 19 R ——
2 \§§\ 2 185 ———
£ 097 E— £ 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) Temperature (°C)
5-30. INJEN @ Low AL v 3L R 5-31. INJEN @ High RL v 3JL R
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5.11 AREIFHE (Fex)
VDDA = VDDB = 15V, VCCI = 3.3V, Tp = 25°C, £ 7 (FHZ ALk D70 iRY)

900 10
850 —— RDT = 20kOhm

800 —— RDT = 100kOhm
750 8
700
650
600
550 — Ropr = 20kOhm

500 —— Rpr = 100kOhm
450
400

350 \\;
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)

5-32. 7y K 94 ALRE L OB (Ror = 20kQ H KT 100kQ 533. Fy R 945 TyF oy EREEDBEE (Ror = 20kQ
DIHA) LU 100kQ DIFE)

20

Dead Time (ns)

DT Matching (ns
/
A
/
/

[

—

—— 2.2nF Load
—— 10nF Load

15 ATt

N

Y Axis Title (Unit)
(6]
]

-5

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
TIME

5-34. fRRNZ L FRF
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6 /NS A —# AIEIEIR

6.1 {EIOERE & /L RIEE

F v A L B DIGHGRIEND IV ANEE A (towp) EXRIE~ YT 7 (tpm) ZEHHR T2 51E%, K 6-1 1RLET, 2
OB, W5 D ANTIONAFED > TNDZLZfER L, DT B2 % VCC IZHAE L TT v R« 2 A LEREE 52T D LI E

TEEY,

tPOHIA L ]

|
t
|
|

INA/B

I

I

I

I

trotHA  lt— |

} tom
OUTA : ‘

I I

I I

I I

I I

teoLHe

I I

I I
ouTB } }

I I

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

6.2 5 EASYBIUIETHY R

trwos = | tpoLHe — teoHLs |

l——————p

teoHLB

SEH B (trisg) BEONLH FA (tpar ) FEORIEIEREE | [X] 6-2 |TRLFET, o H BBV ESLH T30 RE %
ERETAFIEOZEICHOWTIR, B ay 7.3.4 2B BL T XN,

80%

|
|
|
|
|
|
|
| trise
|

|

|

B 6-2. 15 EAYBLUILE THYRROAERSE

6.3 AN & A R—T I DISERFHE

90%

Lo

A —T AR BE DI AR A X 6-3 ITRLET, BN T ICh i~ A rnar e —F |2 EN B a5 4.
EN E°> DIt IZE# L= 100pF~1nF Ok ESR/ESL o F o B4 ffi o TSR R T HZEAHER L F47, 3EHIIC DU

TIE, ®BZ7var 741 25U TLIESN,

INx

|

|

|

|

ENL | | |

ow_ | » !

Response Time | : :

|

|

| | |

| | |
|

EN High
Response Time

6-3. A RX—TIVEYDIAZVY
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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
NEEA, 72721, VCCI &£ VDD OELLINDELENENTNDAT Ay ia/l Rz TlaloTnb, 77535 Low (2P
SNDHETOIRAEIL 2us AKiiii T (BIRE L DO BIEAL—L —bOREEZITET), ZOIERFRERIEIX, VCCI iz
12 VDD O7 Z7 77 M Ch L AR EE e R T D7D ICRREF STV E T,

R A
VCCI, VCCI,
INx /ZV\/CCION chc|0FF\\; INx
VDDx ’( tvceis to ouT o vayl D( fvoo- oo 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 bk

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

INA

Common Mode Surge

Generator

B 6-7. CMTI 7R MERDHERER

|
|
|
I —
REE:
2 I
D
S : cg :Functional
=1 |  © | Isolation
gl g L_____
= o=
9 VDDB
= *
: : OUTB:L ouTB
| |
—,—“—,— 1 O
| |
: : VSSB
| | 9 4 O
L T~
VSS
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7 SFHAEHBH
71 =

N — "N P RE B mR U0z D2 A F o 7B R EARBT B0 T A ADH ) &8N — T
VIOAR D= DB KETRT —b ]\74’/\73 UIEUIERLE SN E T, XU — MU P RE DS — R E RN 2D10 4
RERAEa =T NMEE TRV EL BV E T, 2T, TUXL ar e —T O A IR Y CE 0 ET, TUL
g ha—FMHD ATME I UIZUIRE mA LMIEIE TE/2W 3.3V oo v 7§ 5 CTHH-HTT,

UCC21551x-Q1 i, KD ERBLONET—F— FF747 MRaPIZi# AL, SiC MOSFET b &0 - FfD T P AH
ZEREN T AL TE D, kR T 27 v /7 b RZANTE, KT SARX, HilHERNEE SR A A 5728 OFERE
L BTG 0 Y — RS D120 OEE BEICH TOET, LA BUCLI T 0T LA T VR S5
(DT) #il4#1, EN &> (NERTT L Z ), )\ﬁiocmmﬁ EIROEEERLENMER IE (UVLO) 72& T, £/=. AdA
— 7V OEETHLYG A EIA T SVAENETELLE. UCCZ1551x Q1 13T J1% Low IZPREFFLET, RTA
SNDO AL CMOS BEOTTL LA T, TUXNET s OELLOBEFR A ba—F b CE £, HF v /b
ITENENDATIE L (INA, INB) THIFEISN AT, &SRS L THIEISIE T,

72¥ETOYIR

INA |:1

DEMOD >_ Deglitch

Filter

: : UVLO
g |
[l
[ S [
| ¢ - - — ————-— - ——— ]
Deadtime o
| [ |
> Control S Functional Isolation
=] '\ o
[ 5~ B
I a8 |
i E i +——]11] vooe
: : DEMOD Driver
Deglitch
: 10| OUTB
: : UVLO >_ Filter
: : . 9 | vssB
| |
| |
| |
| |
| |
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7.3 HRBESKEA

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

UCC21551x-Q1 1%, i »H /1 VDD vk VSS B MO EREIE 7 vy 712, K EFEEEMER I (UVLO) 14

HERBENNEINTWET, VDD AT RE Fﬁ>7/\41@téﬁﬂ# VVDD_ON FOIRWIG A ETEE %I

VVDD oFf & TS558 0 AJEY (INA 3100 INB) O:IRFEL F;'@WZK 2 DO F v D5H VDD UVLO #
REEA AL 1D H% Low IZHRFFLET (O HF DM T ¥ RIS BIIHV EE ),

RIZARDE DB ASAT ANEHIEN TN S, 7213 UVLO IREETHLSA . FIANEH OBE EHZHIR
TETIT47 77T AL > TRIZA 1T Low ([ZREFFSET (K 7-1 22 8), Zo&MTlx, FElo
NMOS %7 —k5 Reiamp CRIZA N I SD— 5 C, Ll PMOS (34 7 IR FE&i, 2O Ryiz &
RVEY, ZORERLTIE, HIE TR NMOS 5 /Sf AD AL w2V REE (ST ABHBEELRWE BT8R
1.5V) IZEFMN 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,

UCC21551x-Q1 O AJMANCHAREEFRBNERS 1 (UVLO) FREREDS NS CWET, 7 /3 A A, BRI
VCCI 7% Vycal  ON EBRDETTITATITRNER A, B EEN VVCC|_OFF ZREAE BEIFEESNRLDE
T, Fo MEFEIZRELTEIET X912, VDD @ UVLO LRBRICERT YT A (Vyee hys) M-S TOET,
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UCC21551x-Q1 O _CD/3—Y 3%, VDD 1% 30V, VCCI 1% 5.5V Offak fix K EAK T A D2 ENTEET,
| 7-1. UCC21551x-Q1 D VCCI UVLO #gEQ > v &

i INA 2 INB OUTA - ouTB
T A ZEE T VCCI-GND < Vycel on H - . -
F A @B VCCI-GND < Vveel oN L H . -
T A ZEE T VCCI-GND < Vycel on H H . -
T A X EEE) T VCCI-GND < Vycel on L L . .
F A A B VCCI-GND < Vyce) oF H - . -
T A X EE % VCCI-GND < Vycel oFr L H . -
F /A A% VCCI-GND < Vyoer orr H H : -
T A X EE % VCCI-GND < Vycel oFr L - . .

# 7-2. UCC21551x-Q1 O VDD UVLO #EEO < v &

Kol INA =2 INB OUTA T 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 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

AN
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)

IXIEE L H, T =T OFEIZT 2 00T THLIEZERLET,
7.3.3 AR

UCC21551x-Q1 ® AJJE (INA, INB, EN) (X, TTL LT CMOS A#aD A S AL v a/L R aPy 7|30 TE
0. VDD EIREENSEEICHZIN TV ET, UCC21551x-Q1 1%, HEHED High AL v a/LR (Vinan) 28 2V, AEH#E

24

BFHB TS 70— N2 (ZE RSB EPE) 55
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D Low ALy za/LRIN AV T, ZIUOITREIZE S TUFEAE (L LW, vy s LUV OHIETE 5 (3.3V w12
PPBDEFRE) TANE MBI TEET, AV LVDIRWEAT UL A (Vina Hys) 13 BAFZR A RMPEE 22 5E
RIS HET, WT DA EZA =T OFFIZLTH, W7 AZ T ARFINE V% Low IZIEHILET, ZhbHo
HRPLOEHEEIL 90kQ TT (BZvar 7.2 #5M), 12720, ANZEFEALRWGEII7 TV RICHER T 522 BEID
LET,

UCC21551x-Q1 D ANMNTH SR T A7 InB S TN D728 | IS 727 — M L Tib AR D v VDD %
BIRTEET, INA F7203 INB IZRUINSNDE 5 O#RIEIL, VCCI OEEA EEl>TIWiT A,

7.3.4 HHER

UCC21551x-Q1 O BRI, Ixb M BEESNDHEEX Thbb/\U— A, F DX — 4 B DIT— 7T h—FEl D
il (XU — AT DR A EZab 72 &R dVIdt WELLHEX) ITHRRKOE —7 V—AE i EME T 7V Ty
THEERBRALCWET, HOBOT AT 7L, P v r/L MOSFET LD 77 N v/ MOSFET
PG L2 OTT, N Fv/L MOSFET O&FEL, v©°—2 V—RAEREAFEER 7 — AN gAY — A% E
B4 52&TT, HNDIRTEZ Low 25 High IZZEE LEHETHEOBRE 71T N F¥ /L MOSFET 24— A4
DHIET, 2L EMERFEHLET,

Ron 737 A—41% DC HIEETHY, P F¥ /v THRAADHDOA ARFERLET, Ziud, 7Ty 7 N Fr L 7
SAAE DC ARFETIIA 7 IRBE IR 7=, 2% Low 2°5 High (2L BB DI —2 F 35720 T, Z0D
N F v /b FARALADF AARFUIH 1.47Q TT, L= o> T, ZOE W —Fr 72— |2H1F5H UCC21551x-Q1
DI NT T BEOFEEHUT. 7T 7 NMOS &7 LT 7 PMOS OB DOEFIEHTI T, ZOfEIE 1.47Q 1/ 5Q
. Roy 7387 A—H TRENDEVIEDDNTISVMETT, Roy PfEIEL. UCC21551x-Q1 DX — > A Wi o @it %
ELIRLTWER A

UCC21551x-Q1 O F LA & 1E, N F v %/L MOSFET THMIICHR SN TWVET, RoL 7$94—% (Zhd DC
HIEMET) IIART ASAADT VA W/Jj: EDALE —F L A% F L FT, UCC21551x-Q1 Diti 7 D H /i, 4A OF
—7 V) —RFEWE 6A DY —T T BFRD SNV AEMAETEE T, VDD & VSS OO IEBIEAAL71L, FEFIIK
WRay 7T MBS MOS B IZED, L—b Y — L— VENEZ EBIL £,

b RIANNERERICEMES 5720, /v VAR ICER 20 FET, BRI RIOR T i/ VAR
HARORTIANNCB W THAAFTRET AR/ ATV ZEZRELET, 2T RN IC ITHEEINE=Z )y F gk
T4V E o TRESET, HITIRED WI:%%HEL EmE A b5z, h&#}i@sﬁﬂﬁi%ﬁb%ﬁﬁ
N FT SNV AERMETT, RIANROARREVIES . VAT AZHEEICEES T AT DI DO EEZ O LN
HVET, 5 —h AAfvF T H, ]\‘?/f/*‘bi‘%ﬁ%%%mT?éﬁu WCHITIREEDR LT 58, FEBRBIRAA T 7 A
UEBAELET, LAT ML TELDFAEZE FEMHEST, FEETBIRAAN T iV\Hﬂ/wwm“w/\a/:
e —k RT430 EOS HIEDJRIR L7225 ATREMERHN F 9, L7z23> T EHEMEDE WU AT AEMED 7212, /)
H VAR RO LIVET, ZOF/N -V AMRIL, 7 —hE =, VDD EBIREE, 7 —MEbl, PCB V%??%i!
DFAEZRTRE | EEOBERIRFLET, HEFERICEESE D7D B R/ NIV AR, BRMRERIORESNT
W/ OLAR DS KREWGENRHVET, VAT MMM B2 i/ N7 OV ARE R E T DHIZIE, VAT A LL
DORFEATOLBERHDET,
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VDD

Shoot- = R
NMOS
Input Through ouT

Signal Prevention
Circuitry f
Pull Up ‘ Rou
VSS
|
7-2. thHEx
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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
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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 =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,

E
KRETED Cpoor MEIZRWEIZIRVER A, Cpoor BEM DI A7V TIEFEIINT | Voot M
UVLO % FlEl>7e FHICARD RN DV E T, £DEE | AV AR FET IZANE Ta~vr Nt Es
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 v 1V B OFBEFREMITT v 1L A LRI THDH20, VDDB =7 24 (K 8-1 D Cypp) NUE T, 7 —rANT Y
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,
10pF (50V) ™ MLCC & 220nF (50V) ™ MLCC % Cypp &L CEIRL CWVE T, AT AEEH /153 VDDB BV
BB - T 2 DA . 10uF 2B DM DX 2V Ei- X BT W% CVDD SN HEf D LA B
DET,

8.228 7y K ¥4 ARTEDIS

=T TV P Z AL T — a3 =8 MRy T, BINA Y F 7o B@ERZV LT 57200, ERIET
MDIT P AZDEIDT IR A LFENEETT,

UCC21551x-Q1 DEXMFHER ICEH SN TNDT vR XA LMERRIT, —HDOF v RV DILH TRV YD 90% /1
S AT DT KV OIS ERY Ty D 10% ETORMELL TERSILTOET (X 6-4 ZBM), ZOERITLD,
TR HALBE N ARG DR EEZ T, o BERBR R I CEAME DRI D I ENRRESNE T, L L, 20T
VR ZALGETEIL, /T — 2L R—H VAT LDT R XA LE L COVRWATREMER DV ET, 7 v R XA LZRE IS+
W7 —h RIAT O —2 A | A7, DC VI DAL T 7 EBIE | B, BIhT P AZ O N BEBIETTD
729,

UCC21551x-Q1 D7D il Y72 T v N ZA L8R5 T IEIC OV TOHEREFIAA DL FIORLE T,
DT, =DTg,,, + T, +T -T

Setting Req F_Sys R_Sys D(on) (22)

ZIT,

*  DTsetting: UCC21551x-Q1 DF vk ZALFIE (ns). DTsetting = 8.6 x RDT (kQ) + 13,

* DTReq: VAT ABMELT D443/~ — D0 (ZVS Bifk) ZH(R LT F | FALYF OEEED Vs 15 5 DT R
A D

o T sys B, BIE, ROV —AL r—ATOAL VAT L —h Z—=2FTILE TR0,

© 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)

UCC21551x-Q1 DT v R ZA L3 5E1E DT B ORERRICE > THRIESH (B2 ay 7.4.2 Z5BMR). o AT M0k
SWTHBEIIZT v ZA LIRS NN EIZER L TSN,
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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%

FHIMd2ZETTF v/l A RTANEH = F TSI TNET, ZOANAT ALY ) — XAF—REILIZE> 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
DEFEDBMLETHY, Ry Lo TERMICENNHEINET,

| | HV DC-Link
| | 1 VDDA Rorr —O
' ' _I_Cm
: : —— 25 VT@ R H Cin
| | OUTA -1 - ON — —
_:_||_:_ 15] AM—T
| | |
| | VSSA
5 [1a] T * ' o
el 3§ ro--== il Vz=51V
(7]
S| | = | Functonal ) sw
5 I8 1 lIsolation =
E| QISR |
5 VDDB
[ = 1
| |
| | —O
| | ouTB
—|—| |—|— 10
I I . Copyright © 2017, Texas Instruments Incorporated
: : VSSB P ’ ¥
T 9]
| |

8-2. #EFENA T ABROLAICERE LY 2 F— 17— RICK B84 7 XEM

2] 8-3 12, 2 DOEJR (Fi2iL 1 2D 1 A1 2 HIEIR) 2RI OEIZRLUET, BIR Vas SIEOERE ) EE%
ﬂwb IR Vao WRDH — A7 EEEZRELET, T/ B OELITTF v/ A LRILTT, ZOHETFHE 1O
BEVLZLOBIRELELLETHA, EBIOCAL —VEBELIOFIICHETEET,
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|—1|6—|VDDA HV DC-Link

I

| o Rorr —O
l _L cw @ A\ —

: OUTA Ron |H— Cn
T 15 J AN — f—

|

|

|

|

|

L L
—— Ca2

: VSSA

5 4]
Q ‘—g F———— S O
2 K :
3 > | Functional Sw
5 8 | lIsolation q
g e L_____| —

< VDDB J

o

1
T

|
|
| 11
|
|
OuTB
' —©
|
|
| VSSB Copyright © 2017, Texas Instruments Incorporated
| 9
|

E 8-3. 2 DDEIFEINA 7T RAERICK B H/N4 7 AENHA

X 8-4 |TRT Fcth DENTH —EBIFERER THY 7 — R B L — T NDY =) — ZAF—RIZL> TR T AE AR L
TWET, ZOHEOH S 1 DOEIROAEMHEN, T —b AN T ERENATAREINAEZDHZETT, ZOKE
X, 3 DD IFEDIBLTIAR R THEB HL DR TERET, Lol ZOFEIIILL TOHIFIAHYET,

1. AT —FEREIAAT ALY 2T — X AT —R ORI TREDLDTIIRL, T a—T 4 AT NVITE o TH R EX
NFET, 2L, T 2—T 4 PAINVDBEATBEANATABELENENTHIEEERLTCWET, ZD72D ., [EHE
T a—T 4 A7V () 50%) DL N—% (] f[EER IR S —H (YT 2 N—2) NZOFEIC
ﬁbfmi#

2. HESEEJEIEEPHAHERF T AT, AT AR VDDA VSSA LL CH A R T oM ERHVET, 2
7 bx%7/7 T UYEITL Y 2T B, KA TF T %4’7/&@%‘1 a—H AR 7\4’/%%5'—/2%/
St FRIRT 4 XA —R (FZ W HN A A —R) 127V —FRA— LV ERETR T HERNHHZ BRI ET,
DT D 2 SORIEEHIE[FEARD AV AR B EED2OBRD AP ARE 100% T =2—7 1 A7V
T AZEITTEERA,
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VDD
Reoor
HV DC-Link

Input Logic

c & \ 4 _
il
© ——
0 | .
S | Functional SwW
8 1 Isolation VDD
o L_____ —_
€ |
g -qvoDB c, Rors
|
. : OUuTB % Ron
_I_”_I_ 10 ————\\\—p—
)
: : __CVDD RGS
| | VSSB T~
| ] 9 . o o
I I

T~ ) 7

VSS

T
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823 77— 3 2 HIkR

8-5 12, [{ 8-1 (IR TEEFHBIDOLLUT DRAMICB T o~ F TAMEEZ/RLE T, VCC = 5V, VDD = 20V, foy =
100kHz, VDC-Link =0V,

F ¥/ 1 (3): UCC21551x-Q1 @ INA B 155,

F¥F/L 2 (F): UCC21551x-Q1 @ INB B35,

FX RN 3 (B D) AT AR RT— T DRE DT —h -V — A DI
FX RNV 4 (f): 0 —H AR T — "FUPAFD—h - = A DI

EJ 8-5. INA/B & OUTA/B DR >F TR e
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9 BRICBIT HH#HREIF

UCC21551x-Q1 OH#ESE A S EIREE (VCCI) 1% 2.7V~5.5V T, /17 2EFEE (VDDA/NVDDB) #ilH %,
UCC21551x-Q1 DE D=V a2l [IL TWENCE > TRARVE S, O A7 ZEFEHFH O FIRIL, %7 /3 AD
TR EREENERS 1 (UVLO) {R#REARE ICk» CTHIlEIS L E3, VDD £721% VCCI 23, ThZhd UVLO AL vig
NRZEFREIBRNVWIINCTELERHYET (UVLO DFAICHOWTIE, B2 ar 7.3.1 & 1), VDDA/VDDB o LR
1%, UCC21551x-Q1 2Bk %/30U— 5,34 % (VDDA/NDDB O#ESE fix KL 1L 25V) Dfg K47 —NEJE TR EVE
7

VDD B> L VSS BEUDfificr—hb NARR 2T oY ERlETHOMLERHVET, ZoarT7 o E, T RICTE
HIRVIT ST CTERET2H4ERHYET, K ESR ORI ETIIvr a7 oY E2HRLET, 6122 20arT
VY ORBEAHEELET, 1 DIXT A RENAT AT 572D DK 10uF O F o4 69 1 Slik@mEik 7 v 2 Ho
100nF LA Foar 5o Y& A NIcBlE L £97,

FIF#1Z. VCCI B & GND BU D BICH AR ar T oY EdE T A0 35V E4, UCC21551x-Q1 D A Sl
TR N T ABIRIT/NIND . 2O, a7 o ORI NS /Ml 100nF T,
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1M0LVL47I b

101 VLTV MDAL RSAL

UCC21551x-Q1 OPEREZE U 5| E HJ7I21E, PCB L AT U ML OIEEZ LD MENRHVE S, LN ICE D H A
RLET,

AR ORLE :

o IMPHTFRU— NTUTRS B L — G SEDERO K E e — 7 BRIk ST 5728, VCCI B L GND B> Df &
VDD t'r& VSS B D RIZAE ESR 73 fK ESL Do 5 o3& AKT ANA AT HEL T T DM BN BV £9,

o AAvF /—FK VSSA (HS) v’ CORZRADMIEZ LT 5720, FAINT P RAZDY —AE TN P AZ DY
—ALDOMDFAEA A I 5 A/ NRITIMZ D ERHYET,

o TR ZALEREED (Rpt) £ D332 205 B, UCC21551x-Q1 @ DT B D \ZFLE D2 HELE
LET,

o BENTSTICH D~V Aaar s a—F BT 58 A EN B O IZELE L-F) 1nF Ok ESR/ESL =27+
(Cen) ZfESTNARRATHZLEHELEL £,

BB AEEEFEH:

o NIUVREDT = e RRMETHRERE —7E x| S/NROYEAEENICEED DI EIIARRIRTT, 2975
ZET N—T DAL EIEADNNELTIRY ST DRI D =MD A XD NBIZIZ b ET, ¥ —h FFA
NIE, RV AZOTELETIELICEE T AMERHVET,

o TRV T arF oY T —hANT YT A —K VSSB [Tk B — T SNANRR g T o n—H AR b
TUDABDIRT 4 | I A A —REE L KRBT IEEEZANET, 77— ANy a7 i, VDD N
AR AT oIS TT = AN v S ZAF—RZ L CTH A7V LICHEFEBSNE T, ZOFFEEITE O FH
MR CIiThiL, KRERE—VERELELLET, BIEKEKR EOL—T7 O RSEEBEE /ML T2 81%, BED(E
MR T D L CEETY,

EREICETOERFE:

- RBIE 2 KO HORRIEREATER T D120 FTA/38 /A 2D FICIE PCB /S8 — b #ELRLE L2V S5
L&, UCC21551%-Q1 OMFEIEAEA AR F 3532 NS DHIEUA 155728 PCB Jr b7 Mt L %
‘g‘O

o TN A LT YR B DRIANDNERK 1500Vpe @ DC V> 7B ETEIWETEHN—7 TV E T AP A
K/ m— A RO A AR PCB b—ALm—H A PCB hM—AD0 PCB LA 7% hOih Fi g ©
XBIFRABBINLET,

BB oS

o BRENVEESE, BRIDEV, Ay F T RN E D, OWTIOEA | UCC21551x-Q1 13K X725 J141H

%”’V.’)T PERNHYET FEZOW T Y ar 8.2.2.5 25 M), #b)72 PCB LA T 7hE., /31 2H5 PCB
(CEVE R L BB DI~ DB L — 2 (0 g) e/ IMET DI B £,

« VDDA, VDDB, VSSA, VSSB t"/|Z#2f¢ 9 % PCB #i{E DirifE 2 H<°L . VSSA, VSSB s DA B Je L Tie K
LT 22 LEHESEL£9 (K 10-2 &KX 10-3 &), LivL, Lo & ELE PCB ICBT 213 B HFHITSFALE R D
nEJ,

o AT ATEBDOEIEET A4 . VDDA, VDDB, VSSA, VSSB VU A NERY T R E-ITEIR L — 25w )
Y ARDEHOE T TR T DI ELHERLF4, 72720 BAR2EEET L —r ORZ— | SRTENEIRDZ L3
WIDNZEELET,
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10.2 L4 7 MMl

2 & PCB LAT7TUrDHIZ, K 10-1 ITRLET, 2O TIL E Bt EE RO R—R U MIT~UHTFERTOET,

K 101. L4 7 bl
¥ 10-2 &£ 10-3 |Z EJEL T D/ & — LA RLET,

1 RAE 2 RO PCB /37— bHITELAFEL 220 | MM EREZ R TEET,

EEEBIFICH TR EIEEA R KA T B0, HABDALFAR 5 b FIA SRR S FTAR0
PCB /S —  ORIAEF BTV ET, SAICKD | i dvidt 23555 TR R BH AT/ /—F VSSA
(SW) Em—HAK 7=k KIS ORO B AR B 210 L5 Ab—rb RMEShET,

ﬁh

e
ars

—

[y

B 10-2. FBD/Ny—> LSAE

3D LAT VR (EEMEERE) 2, K 10-4 & 10-5 ITRLET,

It _r

| S

10-3. TRRD/NY —> LiATA
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REEL DIMENSIONS TAPE DIMENSIONS
4 [ KO [« P1-]
oo 0 o[ 0o o T
of o ol B0 W
Reel | L l
Diameter
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O 0O 0O OO0 Sprocket Holes
| |
[ [
Q11 Q2 Q11 Q2
| | ﬁ
77777777 777T77 i . .
Q31 Q4 Q3 1 Q4 User Direction of Feed
| v 4 | v
T T
=
Pocket Quadrants
. PRolr— | Ror—v | .. y—jL y— A0 B0 KO P1 w EY10
TR 247 g | EE|] P e m) WA Em) [ mm) | mm) | mm) | mm) | (mm) 2
UCC21551AQDWKRQ1 solc DWK 14 2000 330 16.4 10.75 10.7 27 12 16 Q1
UCC21551AQDWRQ1 solc DW 16 2000 330 16.4 10.75 10.7 27 12 16 Q1
UCC21551BQDWKRQ1 solc DWK 14 2000 330 16.4 10.75 10.7 27 12 16 Q1
UCC21551CQDWKRQ1 solC DWK 14 2000 330 16.4 10.75 10.7 27 12 16 Q1
UCC21551DQDWKRQ1 solc DWK 14 2000 330 16.4 10.75 10.7 27 12 16 Q1
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TAPE AND REEL BOX DIMENSIONS

FNRAR Noly— ZLT Ror—IF ;k/ SPQ £ (mm) & (mm) FS (mm)
UCC21551AQDWKRQ1 SOIC DWK 14 2000 353 353 32
UCC21551AQDWRQ1 SOIC DW 16 2000 353 353 32
UCC21551BQDWKRQ1 SOIC DWK 14 2000 356 356 35
UCC21551CQDWKRQ1 SOIC DWK 14 2000 356 356 35
UCC21551DQDWKRQ1 SOIC DWK 14 2000 356 356 35
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PACKAGING INFORMATION

ples

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 ®3) (4/5)
(6)
PUCC21551CQDFJRQ1 ACTIVE SSOP DFJ 28 2000 TBD Call Tl Call T -40 to 150
PUCC21551DQDFJRQ1 ACTIVE SSOP DFJ 28 2000 TBD Call Tl Call Tl -40 to 150
UCC21551AQDWKRQ1 ACTIVE SOIC DWK 14 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 21551AQ
UCC21551AQDWRQ1 ACTIVE SoIC DW 16 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 UCC21551AQ
UCC21551BQDWKRQ1 ACTIVE SoIC DWK 14 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 UCC21551BQ
UCC21551CQDWKRQ1 ACTIVE SoIC DWK 14 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 UCC21551CQ
UCC21551DQDWKRQ1 ACTIVE SolIC DWK 14 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 UCC21551DQ

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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 UCC21551-Q1 :
o Catalog : UCC21551

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 [« P1L—>
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
L@l e )
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)
UCC21551AQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21551AQDWRQ1 SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
UCC21551BQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
UCC21551CQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
UCC21551DQDWKRQ1 SOIC DWK 14 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

UCC21551AQDWKRQ1 SoIC DWK 14 2000 353.0 353.0 32.0
UCC21551AQDWRQ1 SoIC DW 16 2000 353.0 353.0 32.0
UCC21551BQDWKRQ1 SoIC DWK 14 2000 356.0 356.0 35.0
UCC21551CQDWKRQL1 SOIC DWK 14 2000 356.0 356.0 35.0
UCC21551DQDWKRQ1 SoIC DWK 14 2000 356.0 356.0 35.0
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PACKAGE OUTLINE
DWKO0014A SOIC - 2.65 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

10.63
0.97 TYP

PIN1I
AREA
\ - 11xfiz7]

W

1 LI ///%‘///////// /jl B —— 16
W22, 2222
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 [ [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.
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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.

W T s

www.ti.com




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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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
DWO0016B SOIC - 2.65 mm max height

SOIC

PIN 1 1D
AREA
— 1ex[127]
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—]
—]
10.5 —] oX
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—]
8]
) ’ ° 16x 051 — L
0.31
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74 T [ [0.25@ [c[A® [BO | —=| 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4221009/B 07/2016

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MS-013.
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EXAMPLE BOARD LAYOUT

s

DWO0016B SOIC - 2.65 mm max height
soIC
SYMM SYMM
16X (2) ¢ SEE 16X (1.65) ¢ SEEAILS
ﬂ ‘ DETAILS u ‘
IZ‘:l w 16 [‘:l ! [é 16
=l 21 @B el @ 3
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Js:b i o 8 i
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IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK

METAL \ OPENING
- =)

| |
J

NON SOLDER MASK
DEFINED

r~—0.07 MAX
ALL AROUND

SOLDER MASK DETAILS

SOLDER MASK METAL
OPENING‘\ /

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

e =

]

r— 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWO0016B SOIC - 2.65 mm max height

SOIC

orral % % 16X (0.6) 1 %ﬂ
-

sy = N SR ==

—E=
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-
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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
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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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