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BB Vyin EH #ith (VDD-VEE) T yE HT YR FRES%
UCC14240-Q1 21V %= 27V 15V % 25V 2W FER
UCC14241-Q1 21V £ 27V 15V % 25V 2W by
8V % 18V 15V % 25V 1W
UCC14140-Q1 FLrfiR
10.8V % 13.2V 15V & 25V 1.5W
8V % 18V 15V % 25V 1w
UCC14141-Q1 HsE A
10.8V % 13.2V 15V & 25V 1.5W
UCC14340-Q1 13.5V % 16.5V 15V % 25V 1.5W Ffih 70
UCC14341-Q1 13.5V % 16.5V 15V % 25V 1.5W g 70
12V % 15V 12V & 15V 1.5W
15V % 18V 15V % 18V 1.5W
UCC14130-Q1 FAh A
10V % 18V 10V &£ 12V 1W
14V % 18V 10V £ 18V 1w
12V % 15V 12V & 15V 1.5W
15V % 18V 15V % 18V 1.5W
UCC14131-Q1 W5
10V % 18V 10V & 12V 1W
14V % 18V 10V £ 18V \
UCC15240-Q1 21V % 27V 15V % 25V 2.5W Ffih 7
UCC15241-Q1 21V £ 27V 15V % 25V 2.5W W5
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Pout_vbo_max & (VDD-VEE) #ii i 1% (Ta = 25°C) 25 w
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- ( 7E£ 24,500 /NS IR 48 I 25 i AL SF 21847 I TE) R 16% )
IRLM_MAX_RMS_SINK MRLIM % VEE ) RLIM %Iﬂﬁu%ﬁ%ﬁw&sﬁﬁ" 0.125 A
AT ( 1 24,500 /N PR A5 I 2 i AL S 2218 4TI TE) 9 16% )
T ARG R -40 150 °C
Tsig WAL -65 150 °C
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7.2 W -
(1) AEC Q100-002 $7= HBM Ri /7l R £ & ANSI/ESDA/JEDEC JS-001 it
7.3 BUUBIT &M
18 EARIE RS AT 1 AR R E Y S ( BRIES A ULE )
G B/ME HRUE BAf|  HfL
Vvin YR M L E % GNDP oM 12 18 \Y
Vena |12 GNDP 0 55 \Y
Vpg H1J5 IE % % GNDP 0 55 v
Vypp |VDD % VEE 10 18 v
Vvee |COM % VEE 25 VDD-VEE v
V\F/BVDD‘ FBVDD. FBVEE % VEE 0 2.5 55 Y
FBVEE
Ta B -40 125 °C
T, p 40 150 °C

(1) S Vvin_uvior_rising 1 Vyin_uviop_ratuing FURFE BL T AESAS TAE IR Vyine 1T Vuin_uviop_racing < 8V, RS Bhid fe
Vvin > Vvin_uveor RisiNG » Vvin BUAT BAFE 8V 2644 T TAE

7.4 BRI ER
_ DWN (SSOP R
Hdhr() (SSOP) A
36 5|
Roa 45 EIAEEHH 52.3 °C/W
R0 yc(top) gEEAh5E (TR ) #AH 285 °C/W
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P DWN (SSOP) S
36 5[
Rous 45 28 i AR FAH 25.9 °C/W
WA 4E B IIRHE S 29.5 °C/W
Wt 45 B THARHE S 16.6 °C/W
RN 45 2 W KRR IE S 4 25.6 °C/W
R 6 yc(bot) i AT (RER ) B - °C/W
(1)  #H (R) 3T JEDEC AR , ¥HIESHL () BT “Ai)m” T HFIRE EVM. S IHAGEIRINE 25 E | S0 SRR IC Bk
bR RS .
7.5 LG HE
2 WA i} E: XA
I
CLR S TR () S IR £ S5 8 24 D 8 >8 mm
CPG 1B R (D i T £ 4 254 T P 8 >8 mm
DTI Y825 5 TR S T/ P 5 1] B >120 pm
CTI AR IR AR R F 3L DIN EN 60112 (VDE 0303-11) ; IEC 60112 > 600 v
ML 745 IEC 60664-1 I
BET AL < 300VRMS -1V
o 5 BT HLE < 600VRMS -1V

BUET HIHLE < 1000VRMS i

DIN V VDE V 0884-11:2017-01 ( #HRRA\EHAR ) @

Viorm B K B WA B B LR L (XK ) 1202 Vpk
TUREE (5% ), WA B AR o 5
4 il 850 Vrms
Viowm R TN (TDDB) M
H R 1202 Vbe
- S Vtest = Viotm , t = 60s ( L E M ) s ViesT =
=) 5% A [ B » N
Viorm OS2 L 1.2 x Vigrm , t = 1s ( 100% 47 ) 4243 Ve
S 4 IEC 62368-1 1R 7772 , 1.2/50us
V, B YR B 5 R B) e o 120U ’ 5000 V,
1oSM BRRRERRRE Vrest = 1.3 X Viogm = 6500Vpy ( %5 it ) PK
JriF a0 wANR T4 2/13 5 s Vini = VIOTM s
tini = 60s ; Vpd(m) = 1.2 x Viorm = 1442Vpy , th <5 pC
=10s
Jitka s REWATH 1 5, Vini=VIOTM |, tini =
qpd HLAE A () 60s ; Vpd(m) = 1.2 x VIORM = 1442VPK , tm = <5 pC
10s
J7iE b E R ((100% A= ) AT AT
( ﬂfﬂ/ﬂ!ﬂﬁﬁ ) y Vini =1.2x VIOTM y tini =1s ; <5 pC
Vpd(m) =15x Viorm = 1803VPK s tm = 1s
Cio KRB, WMAZKHO) Vio=0.4sin (2 ft), f= 1MHz <35 pF
Vio = 500V , Ta = 25°C > 1012 Q
Rio b s B N E A H ) Vio =500V , 100°C < TA < 125°C >10M Q
Vo =500V, TS =150°C > 109 Q
TS YER 2
S AEF 40/125/21
UL 1577 ( FH-RBAIEE #5 )
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S8 WAL ic ] Hfr
AR AR
= s VTEST VISO 3000VRMS y t=60s ( %%/}”\U liﬁ )
Viso FIRSEHIRR S LR Vreet = 1.2 X Viso = 3600Vays , t=1s ( 100% 4 | 000 Vs
FEIR )

(1) € Ha P 5 0 ) 5 I 3 A 7 P P 4 s 8 5% B A v R )R o 3793 T R dr L B AR W8 1 ) T e R B AT TR BT, T A 3 Bl e AR L B 5 2
GRS S EILIE BT . ERERITEOUT |, EOR E AR b A € Ha R B 0 ) BR AR S AHAS . AE BRI R AR b SR P i N3 RN R A 45
HARH B TR miX e Rk

(2) A SUER TR KR TAESUEEIEEI N W &2 T4, NAS B A G R B BORI R TF & e 8

(3)  EZS B BTN |, DA B 2 I [ IR TR P

(4) AR R (pd) F1EE A

(5)  CKeBE B M — M BT A 5] BIERELE —i |, MR T — X T A o

7.6 KR

ELEREERE (-40°C < T <

150°C) i ,

8V < Vyn =

EHAHWRM. Ty=25°C H Vyn = 12V BRI FTA SR .

18V, C|N—20pF COUT_1OUF VENA 5V, RL|M—1KQ IZT‘

S5 ‘ WR2& BAME  RAUMH BEXE| HA
HNHEIE (W40 , praRER L GNDP )
Vui PN () T}?M’”Mﬁ)\ J% GNDP , 1W fith2) 8 12 18] v
lving_oFF VIN #5 R, C4EH Vena = 0V ; Vyny =8V £ 18V 600 A
e Db VENA =5V ) VVIN =8V E 18V ) (VDD-
lvin_ oN No Loap  |VIN TAEHH , B/, &% VEE) = 12V ¥ : hyppyee = OMA 40| mA
Vena =5V ; Vyy = 10V 2 18V
lvin_on_FuLL Loap |VIN TAEHIR , TR, gk (VDD-VEE) = 12V #75 ; lypp.vee = 200 mA
83mA
VENA =5V ) VVIN =10.8V £ 13.2V )
lvin_on_FuLL Loap |VIN TAEHIR , /M | %k (VDD-VEE) = 12V {75 ; lypp.vee = 270 mA
125mA
UVLOP LhE2s (W14 , FTA B ES L GNDP Jyf )
VviIN_uvior RisiNG | VIN RIBSIE b T+ EI{E VIN 7+ 7.8 8.2 85| V
Vv VIN R E8E T B VIN F & 7 74 77|V
UVLOP_FALLING
OVLO i (4140 , i HEH L GNDP i )
VVIN_ovLO_RISE VIN i B8 5E b7 BRIE VIN k7 20.9 22 23.1 \Y;
Vvin_ovio_raLLing | VIN i H 8 5e T B B VIN FB& 19 20 21 \%
RRWT (BIEM )
TSHUTPpRiMARY WA W - T BE EIREHE, Tj F24KT 140°C 46t 150 160 170 oc
RISE Ja F
:YSS':UTPPR'MARY— VI 3o K W3R 15 20 25| °C
ENA SIS (W18 , FrA e s34 2L GNDP 2k )
VEN_IR EINEE LT, 2 e P A 2.1 \%
VEN_IF HONEE R MR , R RS 0.8 \Y
len i BE 51 B4R N IR Ven = 5.0V 5 18] uA
POWERGOOD ( #14il , i B E L GNDP JyE# )
VpG_ouT_Lo PG #itH IR L IR FEFLIR = 5mA | LR IEH 0.5 \Y;
IpG_ouT HI PG i Vpg = 5.5V, BHIEANIEH 5/ pA
PIZMFER] ( BIZKM , Pra B AL GNDP hZEHE )
Fsw U e Yy 12V Vena = 5V (VDD-VEE) 205 MHz
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EI'VE/J%ET@ (_40°C < TJ < 150°C) ]7"] , 8V < VVIN < 18V s CIN = ZOUF , COUT = 10}JF , VENA= 5V , RLlM =1kQ , Eé"t
ARG Ty=25°C H Vyn = 12V 1T SLAME .

S5 W% B/ME  HRAME BKE| B
{AERIZ A 5 B3], 76 VIN & F
Fssm JRATE S (SSM) = IR UVLOP H ENA NEH T2 583 ; 90 kHz
FSSfBURSTﬁP = 1/8”5 = 125kHz
Foarmier [0 SSM | = Fiut LR (SSM) 114005551 ﬁ\fﬁgjﬁﬁg”fgﬁﬁgiﬁ@g%ﬁ; , 5 "
EpE s R SSM H 4 Ltb ARk Fes surst p = 1/8ps = 125kHz
) %4 VIN # T UVLOP H. ENA i
SOFT_START_TIMEO | 37195 {1 5 J= SIS IR SR TF0A T A, 24 ra IR E 3 31 S 28.4 ms
uT e .
ANIEF I AL
VDD M BE (REM , FrA BEH L VEE JEiH )
VvDD_RANGE (VDD-VEE) i H i ¥ 10 18 \Y
(VDD VEE) i csgil (VDD-VEE) 11k UK , £ 6t
VyDD_DC_ACCURAC i}ﬁ”; an W EVEACAR TR N, s AR 43 13 %
v iy HIBFLSP I 2847 4N B ' '
VDD 7 ( K& , fif RS L VEE AEH )
VFBVDD_REF (VDD-VEE) H {5 1 15 2 FL (VDD-VEE) & J& % 2.4675 2.5 2.5325 \Y
COM i B ( REM , FrEHER L VEE AEHE )
" . WA (COM-VEE) , 3@id #h il i fH 43 (VDD -
VVEE_RANGE (COM-VEE) Z\:HU HZ‘I EEJ_‘TE{EE] E%%iﬁ'ffl}ﬂiﬁ 25 VEE) \
(COM-VEE) KM (COM-VEE)
v i H R B M EE , ERE. &M RE 13 13 %
VEEDCACURACY | it g [Py, St L 2 ' '
HEAT AR T
COM 4T (REM , FrA HEH L VEE Syt )
VEBVEE_REF (COM-VEE) 1 st 115 B B & (COM-VEE) f& /&% 2.4675 25 25325 \%
VRLIM_SHORT cHra | I TIEH PWM ff) RLIM %7 #7845 .
_CMP_RISE % LA EFBIE 0.73 v
truM_sHORT cHra_ |RLIM 511 #E 75 B PWM UMY | RLIM 51 < 0.645V , Tfii FBVEE 5] 12 us
ON_TIME SR ] <2.48V :
trLIM_SHORT cHra_ | RLIM 51 JI%Z S 75 PWM BRI | RLIM 51 < 0.645V |, 1fii FBVEE 51l 5 us
OFF_TIME W7 i ) <248V
VDD UVLOS LB (REM , Frf R VEE 3k )
Vvopb_uvio_Rise | (VDD-VEE) K H85E LT+ BME FBVDD Ak [ J& 0.9 Vv
Vyop_uvio Hyst | (VDD-VEE) & A& iR i FBVDD &b i F 0.2 v
VDD OVLOS Lhiess (REM , frA B VEE JyEi )
VVDD_OVLOS_RISE (VDD-VEE) i 4 _E T+ BRI{E i EYE Ay VDD = VEE , EJF 29.45 31 32.55 \
VVDD_OVLOS_FALL (VDD-VEE) & 4 2 T 5 R1{E HEJEHE N VDD £ VEE |, F[% 27.55 29 30.45 \Y
HEB (REMW , A BE L, VEE Ak )
WG . PG 2§l , (VDD-VEE) UVP
thiankout F1 (COM-VEE) UVP K OVP ({34 & 3 ms
1]
(VDD - VEE) UVP , RIELR (IREM , BrE BRI L VEE HEEHE )
VvbD_UvP_RISE iV\I/DD-VEg())?Jﬁ{%bﬁLﬂEWE +Vuve 2175 2.25 23 \
REF o
VvDD_UVP_HYST (VDD-VEE) KL AR B H; 25 mvV
(VDD - VEE) OVP , i3 FERI ( REW , FiA BEX L VEE NE#E )
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EI'VE/J%ET@ (_40°C < TJ < 15000) ]j‘] , 8V < VVIN < 18V, CIN = ZOUF , COUT = 10}JF , VENA= 5V, RLlM =1kQ, Eé"t
FEFHH M. Ty =25°C H Vy = 12V B HHTFE 13UE.

S5 W% B/ME  HRAME BKE| B
Vvbb_ovP_RISE 9/ DD__VVEELJ‘%O%%?FLHEWE ’ 2.7 275 2825 \Y
ovp = VRer o
VVDD_OVP_HYST (vDD-VEE) SUNER VS abIA 25 mV
(COM-VEE) UVP , R EARY" (IR&M , Frsa LI LL VEE NEHE )
VVEE_UVP_RISE SC\?M_\iESEgWKE{%TFLﬂ@Jﬁ » Vuve 2.175 2.25 23 Y,
= VRer o
VVEE_UvP_HYST (COM-VEE) K EARY B #i 25 mV
(COM-VEE) OVP , i EfR¥" (REM , FrA LB VEE JEEHE )
VVEE_ovP_RISE (_C\? M-\iEﬁ)oi;J‘Ji({%TFJJHLﬂ{E » Vove 2.7 2.75 2.825 vV
= VRer o
VVEE_OVvP_HYST (COM-VEE) iT JE{# 3R i 25 mV
KB (KRG )
TSHUTSseconDAR VIR U 1 T b EIR R, T %8 T 140°C A 6E 150 160 170 oc
Y_RISE JAH o
TSHUTSSECONDAR | g 3 4132t 15 20 25| °C
Y_HYST
CMTI ( LR HINE )
- b, GNDP AHEHERT IF VEE 150 Vins
CMTI AR P -
L GNDP stk it VEE -150| Vins
LR R
N AP R 28 A R A IR AM B AT AN 1.51 -

(1) %fﬁﬂ?UJ‘?ﬁﬁ)\EEEIf’EZﬁﬁ , VVIN ?ﬁ;g‘%%T VVlN_UVLOP_RISING

7.7 ZEWRE
S8 A BAE| B
ROJA= 53°C/W y VVIN =18V , TJ =150°C , TA=
: ; 25°C , Poyr =1.5W (W @) 216 mA
Is 4 NS4 L L (VDD-VEE)
Roya=53°C/W, Vyy=8V, T;=150°C , Tp = 449 A
25°C , Poyr = 1.2W (1 () m
Ps LA\ B4 % (VDD-VEE) Rga=53°C/W, T;=150°C, To=25°C (1 2 2.36 W
Ts ZATREE M@ 150 °C

(1) EERAERE TS SRR ENRALR T WEMA. 1S F1 PS S BIRR 2B AL AR . 71 1S Al PS [ K RRE.
X LR G REPMTIR T TA B3R I AZ L o

(2) “HMEREER” RPMIGEETA R ya IR AR 22341 51 LR A B RS R e KO e mT R s A s A S 4
[FIME : T =TA + Ry x P, Herft P OAZEAAERUN 2= . TI(max) = TS = TA + Roja xPS , It Td(max) M K fuvr4tim. PS =18 x
VI, o VIR BT
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i Sy y v

8 ZEMIGNIE
VDE UL cQc

ﬁﬁj?@ DIN EN IEC 60747-17 (VDE 0884-17) 38 | 114y gz UL 1577 SL4F T RIREFFNE IR GBA9431 HEAFIME
L 2 BRI A B HUIE 7071V 3 SRS A = 5000m Al 700V
W (EL R 5 ML T 1414V 5 TR TR 85 P {14, 5000Vrus :j{l&;ﬂg o PTTRMS
10000Vpy w ]
RS (i) UGS (i) TGS (i)
9 42Ktk

2 25 55 i TR A 2 8 FE b 5368 Y o e Ttk A o 2 (TDDB) IR 7 VAR I o FEZ I |, K B Bl i — 0l i BT 5 51
FIHGEAE R, MR XUR 88, FFAEPTIZ RDE 0 e R 2685 o 2 B = AR TT R 60HZ LUK A& s L IR 2% T
FEREANIRFEVE I AR o X T IERE R 4025 |, VDE ArifE ZRAE A5/ T+ 1000ppm ) TDDB Tl £k . A 4E TARRE =
J 26 NP I e 25 7 fr 9 20 4, {H52 VDE ZEREDGIE R TAR R BATEAE 20% IO 2, 7 dr LA #Ah 20% (%
SRR, R U AR R R T RUE M 20% WA T, P iR 24845 77 dr y 24 4F. TDDB N R/ 1 [ s e A7
i S A AR S e T B R [ A RE D . AR Hs TDDB #idls , [ A 482558 /10 850 Vs , ZFfiniid 100 4F.

9-1. TDDB : 850Vrms T  KI4a55 ar il .

10 SL7YKFME

A Vin T KREBCFAITIR 224 TAEX ERA (SOA) M 1.5W BRI ( BELR ) MBI AZ N FELE T IR B 44
FRaihse (S84 ) W . AEWTERET 125°C MIAELRE Tig17. ABEFIRE GRS | RS <M
FARISZEL” 3850 BTRIE EVM 840k Tepu AR FIRMT HOCWT EABIME. a0 “sgetE” R s, 318 Teny
55 160°C |, fiz/)N Tpyt fEN 150°C. FHEIHRAL T Tepyt = 160°C Fl 150°C i) SOA FAA £k . o DU R I,
VDD-VEE # & (10V. 12V. 15V 118V ) FKJ SOA LT 7 RAE. fE44 SOA ik |, N HIEIEEA
10V 2 18V, N TR Tenyt = 150°C I ISR OL |, WINALE — ARk & kAT, DARH TR0 21 == i R 3R <
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10 S RYRp

3 3
—_ 10 Viy — 10 Viy
2 12 Viy 2 12 Viy
T 25 15 Viy i ——— 15 Viy
g , S —— 18 Viy % , I e —— 18 Viy
a a
: [ :
£ 15 £ s =g
S T T—T1T—1— ™~ S T T ——a
€ 1 ) I ~— — £ 4 ! =
=1 Maximum Recommended \ 5 Maximum Recommended
£ Average Power SOA Area N £ Average Power SOA Area
% 05 R 05 \ . : N
s 0 s O
= =
0 0
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Ambient Temperature (°C) Ambient Temperature (°C)
E 10-1. SOA %%ﬁj\m]ﬁ - VVDD-VEE =10V , VCOM-VEE =5V , E 10-2. SOA Bﬁ%ﬁﬁ% . VVDD-VEE =12V , VCOM-VEE =5V ,
Tshut=160°C , Vcom.vee EHER. Tshut=160°C , Vcom.vee TR
3 3
s 10 Viy s 10 Viy
12V 12V
= 25 — 15 Vi 5: 25 — 15 Vin
o — 18 Viy ] 18 Viy
H E—— s E———
. 3 E— ——
5 ]
£ \\ g5
o Maximum Recommended \ 8 \
£ Average Power SOA Area < £ \
F] — ]
:E ‘E § Maximum Recommended \\
X 05 X 05 Average Power SOA Area
= = I | !
0 0 [ | [
-40 20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Ambient Temperature (°C) Ambient Temperature (°C)
E 10-3. SOA B%ﬁlﬁ]& : Vypp.vee = 15V, VCOM-VEE =5V, E 10-4. SOA %ﬁlﬁi& : Vypp.vee = 18V, VCOM-VEE =5V,
Tshut=160°C , Vcom.vee B Tshut=160°C , Vcom.vee TR
3
= 10 Viy
E 12 Viy
s = — 15 Viy
5 — 18 Viy
:3) 2 \
o
]
.g- 1.5
(] Maximum Recommended
£ 1 Average Power SOA Area
S —_—
£ ]
X 05 =
=
0
-40 -20 0 20 40 60 80 100 120 140
Ambient Temperature (°C)
Bl 10-5. SOA F&#fI£R : Vypp.vee = 15V , Vcom-vee = 5V , Tshut=150°C , Veomvee TAER , TEF S IR .
0.14 0.032 12.02
lout (A)
012 Vvoo (V) | 0.024 /_“\
0.1 0.016 12 _——/
< 008 0.008 \
E 0.06 0 s s
B' g o 11.98
g 0.04 -0.008 g ] |
0.02 -0.016
11.96
0 T T T -0.024 -40°C
! [T T[] ] 2570
-0.02 -0.032 8590
0 00001 00002 00003 00004 00005 00006  0.0007 11.04
Time(s) 02 04 06 08 1 12 1.4
VDD Load (W)
E 10-6. ﬁﬁm%ﬁuﬁm H %ﬁﬁg 1W ’ VIN =12V ’ VVDD-VEE = .
12V , Vcom-vee = 5V B 10-7. Vypp.vee FEITT : VIN =10V, Vypp.vee =12V,
Vcom-vee = 5V

12
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10 327V (continued)

12.025

11.95

11.925 \

11.875

o \
|
\

VDD (V)

11.85
0 1 1.2 1.4 1.6 1.8 2

8
VDD Load (W)

B 10-8. Vypp.vee HEHTT : VIN =12V, Vyppyee =12V,
Vcom.vee = 5V

0.2 0.4 0.6 0.

12.04
-40°C
25°C

12.02 \ 85°C

s 12 \

s —

a

a

S 1198

/\
\ —T
11.96
11.94
0 02 04 06 08 1 12 14 16 18 2
VDD Load (W)

E 10-9. VVDD-VEE ﬁﬁﬁ:ﬁ : VIN =15V , VVDD-VEE =12V ,

Vcom-vee = 5V

12.04
-40°C
25°C

12.02 _—— 85°C

s 2

= \\\ N~

a

a

> 1198

/
11.96 = w
|
11.94
0 02 04 06 08 1 12 14 16 18 2
VDD Load (W)

B 10-10. Vypp.vee FAERIFFT : VIN =18V, Vypp.yvee = 12V,
Vcom-vee = 5V

5015

-40°C
25°C
85°C

5.01

5.005

COM (V)

4.995

4.99

4.985
0

E 10-11. VCOM-VEE ﬁﬁﬁ:ﬁ : VIN =10V . VVDD-VEE =12V ,

0.2 0.4 0.6 08 1 1.2 1.4
VDD Load (W)

Vcom-vee = 5V

5.008
5.006
5.004 /
S soo2 [} I~
=
S N\ [
[&] \ - —
4.998 \\/ —
-40°C
4.996 V4 25°C
85°C
4994
0 02 04 06 08 1 12 14 16
VDD Load (W)

E 10-12. VCOM-VEE ﬁﬁiﬁ:ﬁ : VIN =12V ) VVDD-VEE =12V )
Vcom-vee = 5V

5.0075
40°C |
25°C I~

5.005 85
\ 1
5.0025
= I\
3 e N
© \

49975 ——

4.995 \\

4.9925

02 04 06 1 12 14 16

E 10-13. VCOM-VEE ﬁﬁi)ﬁ:ﬁ : VIN =15V, Vypp.vee = 12V,

08
VDD Load (W)

Vcom.vee = 5V

5.015

-40°C
25°C
501 |—| 85 °C
5.005
- A~
s \ — i —
g s \ N
5] ]
o
4.995
4.99
4.985
0 02 04 06 1 12 14 16

0.8
VDD Load (W)

E 10-14. VCOM-VEE ﬁﬁ‘uﬂ:ﬁ : VIN =18V , VVDD-VEE =12V ,
Vcom-vee = 5V

06

05 1

—
]
< 04
>
o
£ 03
2
s /
02 /

01 40°C
25°C
85°C

0
0 025 05 075 1 125 14

& 10-15.

VDD Load (W)

VvbD-VEE J:§3l$'—ﬁﬁ§ﬁl‘ﬁlﬁg§'€% :VIN =10V, Vypp.vee =
12V, Vcom.vee = 5V , Vcom-vee TTHRE
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10 327V (continued)

0.6

0.5

0.4

0.3

Efficiency (%)

0.2

-40 °C
25°C
85°C

0.1

0 0.25 0.5 0.75 1

VDD Loaf (W)

& 10-16. Vypp.vee LR EH B HIRER 1 VIN =12V, Vypp.yee =
12V, Vcom-vee = 5V , Vcom-vee THRE

1.25 15

0.5

0.4

0.3

0.2

Efficiency (%)

0.1

-40 °C
25°C
85°C

0 0.25 0.5 0.75 1

VDD Load (W)

B 10-17. Vypp.vee LRFE S HEREHIRER : VIN =15V, Vypp.vee =
12V, Vcom.vee = 5V , Vcomvee TBRE

1.25 15

0.4

I
|
03
9
>
Qo
€ 02
°
E
w
0.1
-40 °C
25°C
I 85°C
0
0 0.25 05 075 1 1.25 15

VDD Load (W)

& 10-18. Vypp.vee LB S5HAFMARIFER : VIN =18V, Vypp.yee =
12V, Vcom.vee = 5V , Vcomvee TR

0.3

0.25

—

<
= 02
o
c
g =
E
5 015
o
-
3 o1 =
£ /
0.05 -40 °C
L~ 25°C
85°C
0
0 02 04 06 08 1 12 14
VDD Load (W)

A& 10-19. Vvbbp-VEE LR ERBIFMRXER : VIN =10V f
Vvop-vee = 12V, Vcomvee = 5V , Vcom-vee THE

03

0.25

0.2

0.15

/

0.1

Input Current (A)

-40 °C
25°C
85°C

0.05

0

0 0.2 0.4 0.6 1 12 14 16

08
VDD Load (W)

E 10-20. VVDD-VEE J:ﬁﬂ)\fﬁﬁLﬁ'ﬁlﬁmm%fa :VIN =12V .
Vvop-vee = 12V, Vcom-vee = 5V . Vcom-vee THE

03

0.25

/
/
02

—

0.15

/

0.1

Input Current (A)

0.05

-40 °C
25°C
85°C

L~

0 0.2

0

0.4 0.6 12 14 16

0.8 1
VDD Load (W)

& 10-21. Vvbp-VEE J:ﬁ)\%ﬁ'—?ﬁﬁlﬁlﬁ‘]%fa :VIN=15V ,
Vvop-vee = 12V, Vcom-vee = 5V . Vcom-vee TR

03

0.25

0.2

//

0.15

0.1

/

Input Current (A)

0.05

-40 °C

]

0

25°C
85°C

0 0.2 04 06

VDD Load (W)
& 10-22. Vypp.vee LN SHRIRMIR R @ VIN =18V, Vypp.vee = 12V, Veomvee = 5V , Vcom-vee THE

08 1 12 14 16

14
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11 40358
11.1 HEiR

UCC1413x-Q1 &F38 FH T A b 2 180 A PR EL 75 B8 2 SO N, 30038 D A2 o 7 o 120 K00 97 i e P A Bl K L
Wrt& & D AR S S B R R RN . S RARERE . RE QAR EERE , 5 KR RERIRA RS 1 R
GUMHEL | TSROt TE W RN 52 L o Zas I 5 TAE W AE DU M R s SR S B0 e R0 I AR A 5 2 R T 38 1
G E LTS, [ DA A ) P L R 08 P DR P AR SR A ) B 32 e T R

AR T — A m R (RSB B B e s | PRS0 AR S LIRS . 8 5E i 4s (OBC). k55
HIEE EEBNLAY . Tk LI ED 8 B A e e LU B a3 GaN. SiC 5 IGBT L 85 A bl 4k zh 25 it
Mo LR/ BRSO T 1.5W [1ThE.

e A EL I B 0 2R T T SO S R A 1) R B BORR PR AR D SR BRI S i R o B R I L I8k Ts
FR AR gk 1 R AR -

B AR s At R AE B R R G T SR Bt L 0k, [RIINEOREF 3000VRms BB 850VRms H#E4: TAEHLE . A8 AR KR
B AR TR CMTI, AT SEELARIE dv/dt FF OGRS @ (R OCAI%E | [ I PRI 75

VIN HL Y8 9 47 5 M F Y42 i 2 41 PR, A% ) 65 7 DT ORI 1 BB B AR T 3 O SN 20 o PR B 1) 0 2 ) i
2, I+ 2] (VDD - VEE) 5| IR FBVDD 512 [EER A L IS8 (AHXTF VEE 511 ) BRI FhHE
J 3 I A R BH o3 e 85 BEAT RS, AT SEIL%E (VDD - VEE) Y5 H .

N T HAFEARNERE | WEHILR Vi SN B CRFRAE ) AR RS A o 75 708 I 4 0] e RAIUE LT, S A
El) VG SV PN IVVIR

PRIJE A S SR A AE | PR % (VDD - VEE) |, JEaf i th b I O/ B AR AR 3 Y B A, () P26 57 8 2 i 8 341 )
HAMRIE AR oo B HIPR s i AERE B AT O T SEI s Ros AT | FERVAEREAS Vi ¥ B 3 S0 58 Vi B0 i Pl
JERETE . REBUE (UVLO) fRIMDIRE AT 44 A U 51 B VIN , JF BAT IR A A DB 38, B ORAEME 28 26 AT T
SCHR R R GerERE . W IRBUE (OVLO) fRy il M A fo IS 51 I VIN |, i i £5 AT T 50 I PR A A1 A4l v ST R Bl
IS BN Fy e AR LI TA] N SR B S2 I OSSN Y, R AR D H R A AT 7 T LK) T R ) U e A\ R R PR
it

UCC1413x-Q1 AT UMEH VEE AN IS SR | Flin 12V F1 5V Ht . RA SR ERS | Z3s &4
5 LMG3422R030 %5 GaN DR g —f i |, RIS IKEh a3 IR |, DL R B3 1 5V HiR.

UCC1413x-Q1 i& 7] ISR ML EE — M i3 (COM - VEE) , FI/EMMR KN 28 10 Fu i B, AT Se B sE R IGBT KW T
5%, IBATLE SIC 2 E P T 55 WAl By 1k AL B S8 . (COM - VEE) B —/Majsa ., i H. s 2k i i & 42 28
A RTE PWM FF < A8 5 IE RS . EXFHEALT , COM 5| IAEA LS . COM 5| HiER:F] SiC 4%
AR B IGBT 28 44 iR S . A& Bh AN BRI FEBEL RS | BEit A 52 mT DUAR HE MR B 5l 2R 45 A 75 SR 6 JE F AT A B L
TRV AT JmFE o

AR R R F YR E R AS B ML R g T4t 7 — Al , H T IS R B R8s RS |, IR MR IKsh %
AL I I YRR PWM #8045 S0 4l MOERERE R E . oK. Aok Ak @ iEmE 8 0 & 1
B 4% o

T AR R BRI TR R 298 tSOFT_START_TIME_OUTmS , HER R A fyE B R S s A7 A6 20 AR
Wo WHRAT % a5, B R TEVRE tSOFT_START_TIME_OUTmS BB E T 1M 28R PR (R A,
A S DR AL . a1 ENA SIBIECA Vg B HL B R A A7 28 .

oy AR B A R | BRI H PG 5 AS KR . B | 78 PG 31 s R S IE W 2 BT, W2
X} (VDD - VEE) 5§ (COM - VEE) % i e i 25 41 %%, , 36F 50 00 I $2 40t rE YRR R FE s 1) 1)

TI 23U PG RS R 2BE ATF A PWM 13 545 5 2 M IR 3h 22 10 fuk % 55 . PG il ik $2 it 4 ¢ (VDD -
VEE) 1 (COM - VEE) % H ] i #5545 2 H 15 B E £10% 30 B P 1 AT 58 AR 7S, THBR T % 4] B it 48 A 4] 05
o
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PG A NKH P2/, iEZ0iL ENUIFIEE PWM tetm B X 2 . HEERAEIE R L Vyin > Vvin_uviop H ENA
AR Ry B R AN E tsoFT_START TIME_ouTms R4 . PG AREHH 87~ HIE7E (VDD - VEE) #il (COM - VEE) #JA
FJE1EH , IFHALT £10% [ aE A .

ﬁﬂﬁ'ﬁﬂ‘iﬂ‘ﬂxﬁﬁﬁlﬂ % s 1%35%{%3‘51%& VVIN > VVIN_UVLOP H ENA 7}5%% EE%Z 35ms Zﬁﬁ y ﬁ%ﬁﬁﬁﬂ% PWM ﬁéiﬁﬁ
W IRz #s , LMETE VDD 1 VEE 5 2l 5 A /2 0% i [R5 rE IR 1E 5

11.2 ThRETTHE K
ol . a R
@ Qﬁ} ;‘

H] VDD

L
v
[
LT
2
2

P
S
(o}
Y
O
[ 1
L
<
m

GNDP [] %

ttt1 T
. : Gate-drive logic
Osscglator > and [:l FBVEE
¢ level shifting
A A
Enable Power off/on
| FBvDD

ENA
Secondary-

G Primary-side RX I} Bl side feedback
controller and regulation
fault monitoring and

fault monitoring

VEEA
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11.3 Rt
11.3.1 THRHIBIT

UCC1413x-Q1 BEHRAERI ML FI A IR BT AL S | AERG L TCIR MR 2 o /N RUAR B3 T 8 HA AR L
B , TR/ AR IR 36 511 SSOP B4 PR ZapMiiR 41 11MHz & 18MHz il NizfT. )
RN B EA BRI RN B EYOE 0 2 Vi 12V B, B 18MHz 5 24 Vyy 4 18V B, Sl A
1MMHz ; 4 Vi /T 12V #1018V ZIEET |, B Vyy R B FE, 22 N 18MHz IZ 8 PR 2] 11MHz. §7 551 il
(SSM) H T/ beass . SRfF bRl ZVS 1847 LARRARIT R I A 4046

UCC1413x-Q1 B Al 2L B AN Fa B4 . & W] DATC B o s e 88 (A VDD & VEE ) 80U Y 5% 4 33
(VDD % VEE f1 COM % VEE ) . B VEE 1E NS O oRA A IEf B E |, i dnr LA A
COM 1 NZ2 5 IF o IE S A B

XA I R AT A ST fE . k4t , VDD-VEE & 4, 1 COM 2| VEE i 4 tHAE N A
AP AR SR AR R A R

11.3.1.1 VDD-VEE #JEF#

VDD-VEE % e i i) 4t . TR 44E i FBVDD 5] _EAG 3] (¥) VDD-VEE HJEHRE . W 11-1 fiw
VDD-VEE HiJLi#id 73 %% Rrgvop top M Reevop ot fiilll. 24 FBVDD H AR TSI (K2 VegyvpD REF
25 10mV i), ThHERGOEIEAT | R EMIEL s | 5548 VDD-VEE % s ETF. ik BeWimE s | gl r
P A RS S R A B LR T R o 2t S B B B ( KRZUEE Vegvop rer /N 10mV ) BURJE |, DK
FERTF R o A Bk 0 1) P R v AR W B2t AT DLk B2 T VDD-VEE #itE B JE . A TR @b kg | M7E
FBVDD F1 VEE 5|z [a]#in—4~ 330pF EI‘J/J\ZL AR . KM ARSI IR A AR | JF 0] 58 T 2 H iR 4L
Wk, A R e )

Power stage

’J_‘VDD

VIN
LT * M
‘ ‘ Rrsvop_tor
GNDP I FBVDD 1
m . —_
L COUT1
ﬂ VEsvDD_REF Cravop Rrsvbp_sot
] °
LT 0
EE
& 11-1. VDD-VEE H JEiF%
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11.3.1.2 COM-VEE #/EiH#

COM-VEE #iithi ¥ VDD-VEE #ith fEAHAA |, IR it i e . R TAE R B IR E AR, (HEw]#
¥4 VDD-VEE ) LDO #itt. B34 A\ 5~ VDD-VEE , 3k COM-VEE ) K ! & & VDD 1 VEE 2
[P B

COM-VEE fi tH A3 [k 8 ¢ fd H] 5 AN IR FE B 2% (Rum) B RO A 8= M I FET % COM-VEE %t o 24T 78
HLBS o AR I TIPS FET BFOCsf] | mlseBURE i 19 COM-VEE HilE. Wil 11-2 s , COM-
VEE %t s £3@1d FBVEE 51 ¥4 £ %% Regvee top M Resvee sor #EATALIN . TI #21X7E FBVEE 51 A H]
—> 330pF HLAAARIESRIT MR MERE . 2 FBVEE LRIRRART 78 BI{E ( tE Vrgvee rer & 20mV ) I, 78H
FLPHL B R SRS |, R B SRR R e kA . COM-VEE it s 2> ETF. 24 FBVEE Hi Rk {52 1k 78 v
( b Vegvee rer 1 20mV ) J5 , FEHAPBHERROCHT . frt sl S o5k BT s sl A BH AR DG TIN5 R Ha B e
AR SR YE FBVEE 51K . JEMEHLE Vegvee rer 1 20mV (RIE T HEAT #2H) o

COM-VEE #%ii th 2 & #5 20K 7 1EAE COM-VEE 45 B S A1 = U] FET K [AI PR 3F T8 . 1047 Dhagifid 5 4% RLIM
Sl ARG I FET &2tk Sei. 24 COM 5l IHEMCT 0.645V , 1fii FBVEE HIE(LT 2.48V K, mifl
FET £ 20% (15 = b=l 8 56 COM-VEE Fa R 2% R firda i) | A o 25 bl r 79 S 784 S 3 ) 10 R0 G W7 B[] 4 )
N tRUM_SHORT CHRG_ ON.TIME M tRLIM_SHORT CHRG_ OFF TIME - 3 COM 5| il 8 J& @& F
VRLIM_SHORT CHRG_cMP_RisE M, i B LFE M AR A | IR W2 K Wk B IE #1847

PS e VDD
_|VDD l
L] — Cour2
RLIM
[ ] > °
§ RCharge L CoM
%_VFBVEE_REF R|_||V|
SW /‘ N
O—* 20mv RFBVEE_TOP
o— FBVEE — §;
g ) —T1— “wOUT3
RDischarge _“_
1.25 mV™ X — VFBVEE_REF
RFBVEE_BOT
CFBVEE
T VEE
® * o VEE

& 11-2. COM-VEE HEi§¥
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250125V ecccsccasccccccscolaccacccnccchoeccccsccanccacccsccanscccccncenccccccnccancs

VFBVEE_REF = 2.5V

248V — — — e e
TurnON TurnON
Charge FET \ Charge FET ~

TurnOFF
.| &—CHARGE FET

Discharge Comparitor

. 4 TurnON
Discharge Control Discharge FET

& 11-3. COM-VEE HEE¥ &

11.3.1.3 )R L FEGET

R TPR AR RE S B B E AT IS e« X T e s |, FEflOR SR 28T, B KRIh RSB R
BN I . ZasSL b T i TR LR (OPP) |, W BR il fe Kk H Th R I B = N FLE T T2 RMS HEi .
OPP H MH A HL L 2] OPP =& 152 (Dopp) URTIHIZEHIZRSLHL . Dopp 75 (VDD-VEE) #7511 3 GBI “ K
7 g8k S TR NI /N SRR . N ISR |, Dopp 2 H 8 FFAR CARR 1 F 5% H Th

FERAERE N, LR RE T i R TR 2 4 TAEX (SOA). il Bid #4 5 2 il A R4 I FOC T . A8 e 4 A1 4%
PERA RN I IR RN B2 AT e AR P SR v D R AL PR

oppburst_ | JIIUUUTTL

(VDD-VEE) burst |
B 11-4. H/ARREH S REAF ~E A

)

| —
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11.3.2 I BEER G 3

K 11-5 7R 7 UCC1413x-Q1 HUE Sk AN tH 8L _E L. 7E Ve > Vin_uvioe JFH ENA #3085 | BOR 30
FEHUTFAG I AR 4 B B E AT RO S s b o B I TRV HERS | RO S 25 tE R WT RN H1IM5 5 (Dss_pri) 12T
M 12.5% 381 E] 50% , F Vypp.vee A1 Veom-vee #F LASZ 38 103k _ETHREZRIZ LI . 24 Vypp.vee 3MEN & T
Vvop_uvios W, SRASFRER IEF EEA 20 8 B S, B RGN B RO S B f K2 . Bl , Dss pri 5
s, AR K S Rk A2 E T R Vegypp M1 Vrer KIE - Vrer BAG/NME RS 0.9V 5903
2.5V, Hi g —A 1V R Vege M 0.9V FHEF 1.9V, SR TRIAA 0.1V B BRI Vrer A 1.9V FHEF]
2.5V. BAHrkErsL 128ps. 1E VvDD-VEE > VVDD_UVP Ja, Vcom-vee (1) RLIM i HL L/ E e i i R 28 40 1
RLIM 5180 4z Fe i s F it A Pl it U Viegvee M1 Vrer SRIFIE , ATTTAE Voom-vee TRATFAE ™ A& BRI 3E LN
E VVDD-VEE ﬁ VCOM-VEE J:}I‘%E UVvP IEEHE W\LE y VVDD-VEE UvP *ﬂ VCOM-VEE UvP & OVP E‘]ﬁ/jlem%ﬂﬂ((qjﬂj‘
[ 3ms (Y ) | SRJS B AR PG R R & H AR IE 35 5 . AUFE 5 Sh I IA) &% H R IR IE 5 5 5 2 i S A
3ms (($AE ) FIPTARIERKITI A . B8 Vyppvee A1 Veomvee Fefit 7RSS E] | i L AEWS 75 5 3 5 Fa e 10 2
NG EZ NS BN NIE G & 22 S e ey = b T ES PO R A U TS

WA BT RE R R BEAG 7 b BA TR i 50 N YRV FL R . BEAb ) iR VvDD-VEE ToiEAE tSOFT_START_TIME_OUTmS prEd
Vvop_uvios » RS AE 22 A RES TR, B8 Sl I Th e rl 76 L H ST L R i B 0 1 DR e

VIN 5V onor
(

taelay

UVLOP
ENA
PG
D =12.5% D =25% D=50% D=100%
Dss(pri) H m T \
VDD_UVLOS
Comparator. Enable
2.5V
288 4 Vvoo_ove.
Vre
JOS Vvoo_uve
/WM/
/ e VveE v
””””””””” Vyee_uve
Vvop.-vee N N L Vvoo_jwos I A
—
Vcom-vee
RLIM Comparator_Enable
& 11-5. fr R E 30 B
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11.3.3 ENA 1 PG
I L ENA S5 IAN PG i 51 BE /] 5V TTL A1 3.3V LVTTL 3 P2 48 B .

e FLP A R RERN (ENA) 51 T-3T A (R 2 sC B EL e 4 8% . AT LA 3.3V 5l 5V I2HRHL. & ENA
SR RFFLE 5.5V LA . ENA SIBIFHLUER R T AEREBIE Ven R /5, UCC1413x-Q1 fEBETF AR , RIa 4L
PRSI R R M At . 2 ENA SR B 2 AR BME Ven r BLTJE , UCC1413x-Q1 K4S I 1R T K

ENA 5| J& T HI T-7E UCC1413x-Q1 & 1F Bk N ORI 22 RS 0 BT AL, A BIHE )5, (R 2R Bl
IR E T 2 AR P A SR AREERI , o DUE A ENA SIIRIE Br UCC1413x-Q1 BifF , T7ik2
ENA 5| B SR Ve p BURFORFPEIE 150 s, SRS D[R] 3.3V B 5V, #efHRE 5 KR th BT |, JF)E3h
BWRsh. B 11-6 R 1 SR AL .

ENA

150 ps

determined by
output condition |

|
I
T
I
I
I
I
| |
| 1 1
Latched-off | } }
I
| |
Latch-off state } | Latch-off reset [
T T
} I I I
| I | !
} } Run i
| I
P g I
ower-stage state Stop | | }
{ I I I
| | | !
PG w | |
l | !
} | | Delay time
I I
I
I I
I
I I
I

&l 11-6. f /] ENA 5| IR 8IS AL

P BORIEIER (PG) 5IBATFIRARH | I TH s SR T ASA70E e (RS ) LAt Pby e LR 80 s
+10% Ol A . #5 PG 51 LY BBl (> 1k Q) 2 5V 51 3.3V M. K PG 5l IH LR FFE 5.5V LA
T~ FRAES W TR L. PG 5] IR 24 K 1-7 K.

1.1%xVesvoD_REF

<}—[] FBVDD

0.9%VegvpD_REF

Isolation

1.1%Vesvee Rrer

<}—[] FBVEE

0.9xVegvee_rer

J
@
T

Protections (Over-temperature, output over
voltage, input UVLO, input OVLO)

Tyl

Il

“i ] ENA

Ven_r/Ven_iF

GNDP[ﬁi

& 11-7. PG 3| {2848
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11.3.4 RI" Tk

UCC1413x-Q1 A MR IIGE , BIMAXESUE . I HRBUERY . Bl RERY . R i ThRRS
A AR o AN RS AN S BE CR 4 T RE B A H B SN o A FeAth ORIP D e R B A PRSI . o i A P B3
RBORIPJG | A dR ot NHIBURES | IMFIERC BRI E AL , J7ik R %R FHTIT ENA 5, Bl Vg
HUE MR 2 Vvin_anaLoc_uviop_FaLLing FIELA R, 285 7t =% Vyin_uviop_rising BITE L Fo

11.3.4.1 AR [EHE

UCC1413x-Q1 #5310V & 18V M e A\ F IS Vu il % N\ FUR A IR, 40 PRI D9 28 s 4 1 g U R A i g
TR E AR RN el K TR T, B as s Bk I LRI R G

1 Vyiny R T UVLO BIME VVIN_UVLOP_FALLING i, UCC1413x-Q1 & NI AR IES € . 7E UVLO B K |, #%
Hedi bR R, 2 VIN SIEHHRECT VIN SR ESUE T FBIE Vvin vulop ralung 5, UCC1413x-Q1 K&
MFTERY . 25, £ Vyn BEST UVLO BE VVIN_UVLOP_RISING J5 , HHERSwa . RYE ENA 5|HHE
A ] AR TF 5% |, Se i a shid FEBE 25 0T | 6 4F ENA 5 LR AR N s P o

11.3.4.2 AL EEUE

NS ESUE RS H TR UCC1413x-Q1 #8230k . A HAMRE MR . 2 Vyn 51 E &S TR
I IEBUE BIME Vvin ovio rise N, TFRFHFIE | Fedfedi iz bR BN R IAREE . AL EBUE R )G |, 18
Vyin 5 ERBEE R E RE VVIN_OVLO_FALLING PLTR G, R4 ENA BIIHERDS |, S LUREIZIT |, TRIE
MBS FE | BEE AU | S ENA SIS s it . N B e A 2 A HoAth PR R
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11.3.4.3 R /E R

it o R R AR B 56T FBVDD Al FBVEE 5l IHE & . 24 FBVDD 5] HUEAS T H UVP BIME Vypp uve FaLL » 5%
FBVEE 5|l AR T UVP BIMH Vvee uve FacL I, S EEERIERYT. UCC1413x-Q1 2fF1ETFK , IFH PG
gl 2 NI

RN S e RN ETFE T, FBVDD 1 FBVEE 5] B FAK T UVP BIME . %8 shila <25 F UVP.
RS 3) 58 R 5 L E TG vk ) UVP R E BIME ( Vvpp_uvp RISE~ VVEE UVP RISE ) )2 W0 RIE AR .
UCC1413x-Q1 &fF k1%, I+ H PG 5l NI % .

RIEARY B BN . oS, 7T LUEDE Vg B B BRIE SRBR AR . U ENA 5] it o] DL AL 4181
WRE. BRIFMER , 5S040 ENA F1 PG #4).
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11.3.4.4 T [E R

UCC1413x-Q1 #3Filik FBVDD #1 FBVEE 5| sl i r &, DAt rE s . o 1 7 ak i v rE s ot v i 45
WA EL UCC1413x-Q1 #3 AL |, UCC1413x-Q1 #8HFEC 4 1 % o IR ARIP IO RE . MR S 1ot 5| 0 H o A A o HEL
&, BEA L ER

TEIER TAEIAN | BT 50 30 2 sl i A 4 2 (8] ) SR AN P4l i F Pl e & ek JL 5 i F . #i4E FBVDD
1 FBVEE L5 E | fEHEEEBE Vvop ove rise B Vvee ove rise ( FCHARTATTHUER 10% ) J5 |, Ft
RS HME IR SR,

TERRDEIE T | Ao R AR IR R B RS R . 4k, FHI 308 T 58K 4 b H s A7 B R 10
HL B o UCCA1413x-Q1 8 R BL 4% 7 R 2B 4 i s (R 97 Th g . 24 VDD-VEE H J& sy T3 6 AR 97 0 1
Vvpp_ovios Rise & , A LIS o AZ R AP R AT RCE D 31V, B B MRS UCC1413x-Q1 &1,
A AR R o B TH Db ZBUR £ L e S 0 20 e 3 7E BT A 251 N #0RE IE #9847

it oL I DR ELAT PR BB Yo
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11.3.4.5 B ELRH

SEIDE R (OPP) IR T HOCT IR T . Sl 3 AR, S I8 TECUTRIS | ) 1k JC— SR ks Mt 48
A RIS o 1T FF TN , SEH AL S W R R AR ISR . UCC1413x-Q1 BRHEFR
TRLIYHARY (OPP) S ti K FE (7 Wyl T

WD EERE I PTIE , RN R AT /MR S5 2 L%, UCC1413x-Q1 i KH s se /115 5] 1
RAFES. B 11-8 &R T OPP X Vin Flf K4 H D2 2 101 98 R I o

A Max
Power
Disable OPP
~
~
~
~
, .
Enable OPP

Vin
>

B 11-8. AR R s 2 T RS oK H T

G L oK DA RE I, Bt R TT A R R A R R R R BRME DL RN, Sl R R
¥, I HS S BUFE R RS

11.3.4.6 L H/RY

UCC1413x-Q1 Sk 7 WIZM DR IR TR PR BB AL 3« Dh R BG4 3 BN D R4 2 T B HIR L vy
TIHEHRE . AT WA EERER % 40817 , UCC1413x-Q1 B AFAC % 7 b VR I The . 2R0FSA8 A 200 o 23 4
ANV Dy 0 Y 5 5 1 R ORI BB HEAT L W SRAT M D R IR BE i TSHUTPpRiMaRY RisE » B R4
M T IR L = T TSHUTSseconpaRry Rise » BEHCREE NG # R B0, BEHURs = 1ETT 5% PG SIII& 2 N TT
Bo RIS, BIHCRE N B, SR PR B BIR R BRE LTI, Vyiy TR B ENA 5L E
SATBIPUR H A B C. ARAE ENA ST, BORELZJFIRTF 0, MREMIBtR , ZAERHIEA TS84 ENA
1R R R AR A R T
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11.4 B ThEEAE

PRHEG NFDGRTH 260 ENA 51 E LU 28 0HiELE |, UCC1413x-Q1 2R LU R Hp—Fh TAERE R

1. AR, TEHERT | B TR A | H% R ENA B IAS Jy i B 57 DUFF4E TAE .

2. WEEMER. EMEEERT | BEIFE RIRGMAE . WIS AT 5 2 BRI S B T Rk o A
(K1 776

3. EWEFHER. EHHERT , BERERBT |, mRgmtg.

4, fRIPER. BERE. ERERT , BF%A UVLO 5 OVLO {3 | Bibkb T35 RA . 725N LT f s i
W5, HRAE ENA BB EZ0F |, i3 ENA B E AR ESE | el s I | s eofmd 08 g
RPN EHIETRR.

5. fRHEER. P, TEIEIE BT HABRS G | B TR AS . I SR O M B R

SRFFRHPIRAS . Vi EHT BB D AU AR 5 N\ B R AR TBL UVLO R B BIME
(VVIN_ANALOG_UVLOP FALLING) PAE AL FAIBIIRZS | 750 ENA 512 56 D)3 4K i~ (OFF) |, 85 D)4 42 v 1
(ON).

R -1 T SRR IR R 0. ENA S — A RSt TR EEH , (H2 TI AN BCR L 51 IR RF T

o
R 1M1, BATREER
A Efa) TAEHER
V(vDD - VEE) V(com - VEE)
V ENA e R T PG Hiw
Vi o WERAMM 1 | s 2

- N S N =

VviN < VVIN_UVLOP_RISING X X OFF K = ”

WA
V < Vyin <

V'Nf\‘jXILNOF(’;VRL'z'“RGlSINGV'” fH T X OFF e o CIEE

VVIN_uvLoP_RisING < VvIN < . . e b e e

Vo i HLSF ToH TEBEE T TEBEE T fi& EHIEAT

VIN_OVLO_RISING
\ oP_RISING < VvIN < I . o o . e
T sor rsme - v R i % e = R P
VIN_OVLO_RISING

- . . B3

Vvin > VVIN_OVLO_RISING X X OFF K = g

WE
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12 [ A2
&

PAR BB B S B ANE T T e, TI AR AERE R e Bk . TI f0% 7 sTif sg so i
EEHAE, PURRAEA IS B S AR A RS RE

o

121 NABE

UCC1413x-Q1 & F38 F T A b 22 180 A PR EL 75 258 2 SR A N o 12 334038 T Dy A2 P 5 o 8 R0 T >R P A
PR HANRE 55 53 (0 FEL 5 e 25 PO fr HEL S L

12.2 B8N
FEER T ARG SR I UCC1413x-Q1 S0 B 1 S8 R H J 2P

| |
| |
| |
GNDP 1 3 VEE VDD
|
| |
GNDP | | VEEA
| |
— — C
PG PG 1 FBVDD ="
| |
ENA ENA | 3 FBVEE
| 1 RLim1
GNDP | | RLIM . . .
i | VW Riimz ¢+ COM
‘ | VEE 3
VIN VIN } ; RFBVEE_TOP
| \ Diim
CiN } } VEE 1
VIN I }
|
[ VDD
O
GNDP P E VDD CrBVEE Coutie |
GNDP | O = >
5 i Rrevee_sot
[
GNDP e VEE » Rrsvop_Tor - __COUT3
| (7] | —_—
GNDP P 3 VEE
|
| |
GNDP ! ! VEE b _ | Cour
| | —_—
GNDP 1| VEE ' - g
! ! CravDD R
GNDP ! ! VEE 3 FBVDD_BOT
| |
GNDP | 3 VEE
|
| |
GNDP Lo VEE
| |
|
GNDP | VEE
| |
GNDP | | VEE
| | =
B 12-1. XU AT B
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| |
| |
| |
GNDP | 3 VEE o VDD
|
| |
) GNDP ! ! VEEA
N o _ | ‘ R
PG PG | FBVDD FevoD-ToP
| |
ENA ENA | | FBVEE - .
| | LIM
GNDP } 1 RLIM AN
| i (optional) — Rrsvop_sot
! VEE ! C
V|N VIN i i FBVDD
Cin VIN 3 | VEE '
| |
b VDD .
GNDP | 'g | CouT2
LS VDD —
! GNDP o
S |
! GNDP 5 | VEE !
| 1’) |
! GNDP 1 3 VEE ]
|
| |
4 GNDP L VEE ' _1Cour
| | -1
. GNDP || VEE .
| |
! GNDP | i VEE !
| |
! GNDP 1 3 VEE ]
|
| |
. GNDP ! ! VEE \
| |
. GNDP || VEE .
| |
! GNDP | i VEE
| | R
| |

B 12-2. BER T IRm A E

12.2.1 HiFER

/] UCC1413x-Q1 BB BEAT BETHIR A f. 5 , B3 e IR R XUk o W BN A S, SRR T8I
LR 0 IR AR BB . HK, IRYE R AR AR Y B vh D R R A AN AR A . DR AR B
FLAT R E T A B 50 8 N\ i T S O LR AR A O . BRI, RS B Ryv FEPAAR AL B “RDR HLEETT
PEEERS” Eop BB, VRSO0 s A T (COM - VEE) HURHUK Ry v HUFEAR -

SofF XUk G G B, VDD & VEE it 25 25 0 CE A1 RLIM 2 COM  Hi BH 2> % e YRR R [ 1 BE AT 52 48 BOM il A
PEAERKEM . R 12-1 i T WFARE VDD % VEE %t 280 A 25 i E T XA Ap Ry v BRI X 285 f DU A 4.
G BF M FBoritE , T 4 RormE. RPERTE B RAEGREERE , TR A FREERMKT BOM A, Wikl
12-1 fir , Coutt /2 51T VDD M1 VEE 5| IR LA AR |, T Coutis R IEUT it MM LB AR . Ik
Ak, RLIM 5] IF1 COM it 22 8] i) PR 7 L BEL 2% P 25 Bk RDR HLES |, AT BRSZ T Ry A8 R 25 10 78 FE AT R He v 64T
FifEo

B, T BAE dildt BRI AR SRS A R, RIS [ H g RN A B R e N e B 1 A R R
BEHT 23 B K 52 e 7 B B S m 87 , PRt , JRE AR HA Coutis M AEIRBN#8 H % %14 N4 Vybbato-com
Vcom-to-vee TeBEAEHE A MK PT 2. MIRIEE A |, 30 Coyrig AT R RS B I — AN B AL |, (HLPR
2, EABTE% Coyte M Cours i K. M Coutig I, Couta 1 Couts HIHL A FI HEL 2 45 58 STy
AR T i S 2200 5 BOM A, JEI AT 12.2.2.1 BN D Coyrig MBI, B—AMLH 2 |, 4
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Cout2 1 Coyrs MIHLZ NN, ] DU A B = 1 Ryw HLFEEAT COM 2 VEE 75 |, IR T RLIM 25 241
INEFE , MITEE s T IR R,

K 121, WFHBEH T REERGEZE MK LR

Coutis RDR i tH B0 e 45 BOM $/ i A
TR A = % 3 3 1(BIK)
HEB 2 2 1 (R 1( e ) 2
JEC % 7w 4 4 3
HED 7 2 2 2 4

Wil 12-1 Frs , RDR HEE 2 RLIM 5] B FR L FHAR 4%, F0VF Ryw R #8 ShA7 A0 4 7 ORI H FE IR RE /T, DA
@IS > Ry v F 28 B Dh 24 FE R it — D m R % . s e =N oot , — s FE R Ry 5
AN TR E D SRR, —ANDHAE R Ryve 5/MES 2 Doy 8. Rywmt BZ ST Ryme HFH.
T Vvppoto-vee 8% . Voomtovee mifF % ( UHZTEMMRIRBIN A F ) |, Rywe AR BB AL T — %M H
BEL B8 A% SR KR PR AR O FRLIR |, AT PRI PR 358 78 L SG F F OR 4R A AL S 40 FE LA S Ry BOZDERHFE | AT SCI 5
M. Ak, T R E /N | 7R 78 L O Sl I XD Vvpp-to-ves SUI T HOUR B 2 fe K, PRt S e 0
SRR o

HIRTFRITIFIS | Dy $efit 7 — 2% B is4e , vl KE 7 RLIM 51 TR [B] Ry wp. fHBIIXFIITVE | BL& 2
i H E PR 7711 RLIM F2 K 28 o) LLIEE S COM 51 s+ b (AP B Rt AE A2 e VS I 2 784 Veometo-vee 78 HL. HH
T Veom-to-vee T&T Vvpp-to-vee » Bl -5V #HX T 25V, A bk A 3R TR S AL BB 58 RIF R R I Ryme MIIThE
AR ) R A A B 7o A, W RLIM SR A — > B BRAS |, T P BH &% 75 80T N s RS 00 S B
fRHEH , PUFATR Veomatover W, RILBCRE 22w . Flin , SO —/ 51Q 1 Ryw M, Ruymr 9 1kQ
H Rumz ¥ 51Q ) RDR H A 7E M VDD %] COM K] 10mA 3% T 45 H s BRI s 7% , FHK b7 IR R B
10°C.

BT LB, mALEUOR % B AN IR k. A HME R HERE R, R DUE A 53 A =Rt
TR VOt E AR T MR TR B PR T S XA I T LR AN

12.2.2 40 HER

o P e R HR A A TRCELAE R e R A R S BIMOLE Ta AIR R R AR RS I 6 £ 7 (VIN) 151 8
% 9 (GNDP) . itk eg 2Lkt a8 (VDD - VEE) , ¥ 25 33 77E 51 1 28 %2 29 (VDD) Fl51 i 30 % 31
(VEE) ] b3k 25 i th fidit (COM - VEE) , 76 RLIM 51 IR B2 5K 25 COM HL il A\ 3 2 8] i B — A
Rum PR & o BEAL , SRR AR ) &% FR 51 ( VDD Al COM ) IR 3iX 5 % LR 51 5 ( COM Al VEE ) Abjik
BRARARS ARG LR e S R E . XA B P B AR R, RO R AR
HL R R R P DRI T SR B FEAR R I 2 e 0 DR L8 FEA T DA B H b B PR IR BE AR
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12.2.2.1 BEHLH

UCC1413x-Q1 #si-$2fithe 2 =Ufir i VDD-VEE 1E AH EfrH . Za3fFEEH VDD-VEE /AR | 14t 75—
Mg COM-VEE. HTA Mt # S ARG , 7 HILH VEE /EA A2 51, Kk UCC1413x-Q1 it v Ac
BN IERH . AN B — E— N . UCC1413x-Q1 i B A AT FAE BN T i Bt g Y

%*ﬁﬁ%@aﬁjﬂ*E*ﬁﬁ/l\iﬁtﬂﬂﬂ‘ , %LIZ‘EEE%@?%%TJEH EETG?'HS COUT2 *ﬂ COUT3 , ﬂ%ﬁﬁ’f’hlﬁﬁﬁﬁ%ﬂaﬁﬂgﬂ
R He b

R 122 THEH K BEARE

Cipo2 1 (uF) BiER

c 10 + 0.1 7 VIN 3] BIBHE FECE— N 10 uF A4S 0.1 1 F i e 5% . 2 MR8 5] VIN 3]
N ' iy R B B AR T LS P T 10U ) Hh 2 SRRk L PR S0

c 29401 WIN—A~ 220 F fl—A 0.1 uF 8%, flTxt (VDD - VEE) #HT 24, NEiL VDD
ouTt e F1VEE B HI4E . T LT 2.2uF B AL SR I (46 L rh R S0

Cours W A B R 7 P R T A MBS B8 3 300 . Coura 5 Cours MIHLZE LR 1

Cours R T o FRL BT 5% 0T P 0 A B £ 4 T R P A3 T T Courg MR SR A T TR b

™ . AN SNz R SOk Cout1e~ Cout2  CouTs AHAE
CouTs R

B T P A S AN T S T B AR M AR SR B SR s AT RS AR L T B TS R B AR T A AR AT, ATSRELR
IFE R LR ROR . (AR A IR ESR MK ESL fMe Bt it 28 4 AL AT RE /M LR BHHTAR B2

ik 12-3 prid , UCC1413x-Q1 1) Vypp.vee filth SIIAIT 2 — A MR A S Cour , M TmMER. 2R , Mk
Wzhas 5 W LR 2 Coura M Couts » T Vpp-com A1 Vyvee.com e Cour1 M Couta/Couts A& 2 18 BT
AIBTIE Coury TR ZNE5 IS EAS | I ZER Coura M Cours #3ZHHH. FIHLATAERH PCB fidk. 1k
EHE . EMI JEBESEUER AR RS . X238 Courn ( JUHAZ Cours ) MHXTHOR , AT SEBLAL/IN
Place Coyrz and Coyrs next to gate driver pins for

best decoupling performance.
VDD

VIN )

VIN VDD [} A A\
ICIN — \ VDD Sic
E GNDP MOSFET
— Coun Gate
= Ry Driver
e RLIM MN—— ¥ Jcom ] > v ()“
— coM

[ | ENA C
D o SOURCE/ |
EMITTER
N VEE

"VEE

Place Coyri next to Isolated Bias Module VDD-VEE output pins
for best high frequency decoupling performance.

B 12-3. BA Coutt~ Coutz M Couts IS R 3 K]

Jﬁiﬂz{ COUT2 *D CoUT3 %Jﬂﬁ‘]*ﬂﬂ*&@lﬁﬂ%ﬁ%lﬂfﬂﬁm)\*ﬁ\ VVDD-VEE E]/‘] CQUT1B Eﬁ‘ﬁ%g , ﬂ%f&ﬁﬁ%ﬁg COUT2 *D
Couts % , WKl 12-4 Fiir. Coutis MBI Coute T Couts MIEMEALHEE 5 AT FRAR SIS BT 75 1 B 75 ZE S
% (Coutis + Cout2 +*Coura). K 12-5 Bir , 3 Coyrig A “TE” #EIMEIE =K Couris I , Coura M Cours
WEWRD SRR BERIEBET B ( “Pis” ), RUEMEISMY Coutig BB Couta A1 Couts FF
RIEEEARXT N, HFF G e s B . A A /N e id A T st Coutie~ Cout2 A1 Couts 1, AFIT
PN R A% ST AR BOM RRCAS

ISOLATION BARRIOR

VEE[}
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Place Couris, Courz, and Coyrs next to gate driver
ov U OUT3
pins for best decoupling performance.

VIN - [\\ VDD
Oﬁ VIN VDD A o
CIN \ VDD SiC
MOSFET
o—4—— o | —L o8
‘E — Counz Gate
= 2 Ruivi Driver
— @ RLIM —] >—‘\/\/\/—‘
<+ | PG Z —_ MW Rz — * oM (D
EN E Court Courip—— c COM
| A ouT3
; Drim SOURCE/ I
2 EMITTER
— VEE|
VEE &
T\ "VEE
— Place Couyri next to Isolated Bias Module VDD-VEE output pins

for best high frequency decoupling performance.

E 12-4. ﬂﬁ Cout1\ Cout1B‘ Cout2 }Fﬂ Cout3 E@ﬂ%ﬁﬂjﬁ‘:ﬁ@

70

> //
__ 50 \ 7
= -
& L —
S 30 — Courti1s + Coutz + Courts
S \ — Courts
© 5 — Cour2

10

0
0 10 20 30 40 50

Courti1s at Gate Driver (uF)
12-5. ¥ tH RAEBE Courp EFERIARAL

NT 5 Couties Coute Al Couts » FATHHE T %24 (VDD-COM) H% |, iZH A% T Coutis M Couts 5 Coute
FRICI B O 2 . %5520 (VDD-VEE) HZR K/ |, BABRSIFLIETT ¢ ( SiC 5% IGBT ) MfbA% F4f JF J Bt 1)
€ (VDD-COM) it HiL Js .

_ Cout1B*CouT3
CvDD-COM)gQ=ToyT1pFCouTs T COUT2 (1)
*ﬁﬁ VVDD.COM Lmﬁﬁﬂﬁ%%l@ﬂ@ﬁf@%gﬁ% , AV(VDD-COM)_droop
Qg

C(vpD - cOM)gg = RVypD = com)_droop )
Cout2 5 Couts ZHE N Kog HIRE , B Eas s 5 2 it 2 EL g . 23 [ 2820 1R ELIR T AN FL 78
ORI E . 2R LR AR IR P AR S T 5 . Imax_power 7 J KSR ] P FLVRRL B 14 i
RBFEFHLR , ATIE DK 25°C Ta FEER SOA Mk s KIEFE L Vypp.vee R3S - lvpp-com & VDD i
COM 2 Al BB A Hi . AR UK Bh 28 N | lvpp.vee fe ANHEATIF RIS A HLR T 6 - lcomvee /& COM Al VEE
IS FS . BT KCL , FERKR SIS RN Coyre HEAT 78 HLINZE 7 BN (Iwax_PoweR - lvop-com) » 1M
XF Cours HEAT 7 LI ZE 73 RIRLA (IMAX_POWER - lcom-vEE)«

Couts = Cout2 X K23 (3)

Hr
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_ VbbD - com) % (Imax_powER — IcoM — VEE)
V(com - vEE) % (IMmAX_POWER — vDD — com)

R, B R Coyrs RIEAIHAT TR, TAT&53]

Ko3 4)

% _ Cour1px (Courz ¥ K23) _ . 5)
AV(vDD — coM)_droop  Cout1p + (Coutz X Kz3) = OUT?

P OB LA (CouT Total) 2 Couties Coute M Cours MIEAM. HR B H/MI Coutip , LU HIRE
B CouT Total » A4 BOM A A A (0], [AII CR4 BT 7 0 D B S 1tk BE . ATIEE SK# Cout Totar H T 4K
(%T 0) RitH&RM Couripo

4CouT Total _ ___d
dCouT1B dCouT1B

K ik Coyra M Coyre RIEABEZAETFE 6 H , HAL Courrs T AN

K3 X Qg X (K233 +ﬂK232 +Kp3+1 +K232 XﬂKzgz +Kp3+1— 1)

2 2
AV(yDD — cOM)_droop * (K23 + 1) x (K23 +Kz3+ 1)

(Cout1B *+ Cout2 + Coyr3) =0 (6)

Cour1B = (7)

ZJa , RS, BT 7, Coura AT RATE B AR AR

K23 % Qg — (1+K23) X Cour18 X AV(VDD — COM)groop
2X K3 X AV(ypp — com)_droop

Cout2 = (8)

2 2 2 2,2
\/COUTlBAV(VDD - cozvz)dmop(KB +2Kp3 + 1) +2CouT18K23Q9 AV(VDD — COM) gy g1 ~ K23) + K237y
+
2X K23 X AV(ypp — coM)_droop

Bk, =AEREARSRIBFEREM Coyrs HHEITU |, TSR Coure 115, A2 Coyrs i BAHE
R TR Ry, W —49 ik .
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12.2.2.2 HA Ry EH#HLE

UCC1413x-Q1 #si-$2fth% = =Ufr H VDD-VEE 1E A EfH . i H VDD-VEE 1E A JE | #2408 7 55— M
H COM-VEE. T M A5G S | JF HILH VEE fEAA IS %0, NIk UCC1413x-Q1 il m e & A
P B H . AN E— E— A, Wi 12-6 Fis.

1]
L

(b) XA, XA

T—b VOouT1

ﬂvﬁcw

VouT2

(c) Wikt , —1E—1H

El 12-6. Wik HECE

L B D N0 I B0 R N, Ryw B AR R EIE RS . A R 9, B Ryw HFH#HE %
BN Voute i B KM IR E lvouT2 max & VouTe M BB K S L

4
ouUT2 9)

Ryy = —212 _ _R
LIM NOUT2 max LIM_INT

Rum Nt WO FHAE |, JAE Y 30Q .

X T B 2 SR Bk sh g N, R E AN ER A — N . EIXFMEFNR , VDD-VEE J& S H s, AP a] S
NBFH., BT VDD Ml VEE Z [l d R 454383 FBVDD RARHETIAT , Hitk RLIM 5] B R E 5 d A
M, DMEREWSIRALIERR IE A s . v Ll FBVEE 5] SR8 RLIM =4 , 41 COM-VEE H L5 Tk .

MRYE AR | 3 S WS BB R EE A it FEAS EEI , AR SRR A 8% o o F T 2 SRS AL I 1 I
oo [RIRS X T M AR Ol A% F i 30 U TA] AT P Y B P S A Y R R 2 A SR W TR S A5t 3 7 A P
HUASY , PN IR B SR 2 R T AT . (B, el TP SR B 5 R B 5 2 WA T 487 DL R PN LI
HARZ , AR T e BEE I R RS TR A2 A% . RLIM S1BER BEA S M B, mDRE b B R ORIFEE IR 1)
o

Wk 12-7 (a) Fow , fEATG BRI DL |, MK o F i i A i i 2 AAS R ) 07 om0 rL IR BUR 9 e
PR 15 R s O PR R B R TR R o

ik 12-7 (b) Frow , BEUCHIME SR B) &% F B ST I 2 SO ORI, B A2 Re i iy MR S s PR A AR B TP B b o 2
BREERIh AR [ R AN rEL (KL i R AR BRI , 2 K AR [ K L N SX P S FE A AR TP . R A A AR B e 4 L
B, AR BT RG] BB EA SN, B, HTHAEREE , WA REIFA T LK. BE
ReCIAFRR R BT, Hp BN A s ETHSE . BEE R RIRHER |, bk COM Hhi e i —ME. Hrh
ARSI K S BRI ATT . RLIM ZhRE R R U AT 974 COM HLB R R R3O A -
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1SO Driver AVDD=Q/Courz .
AVEE=Q/Cours ISO Driver

AVDD/AVEE=Cours/Courz | \pp

-

lq_of=lq_voo=lq vee

(a) T IR T AT (b) FLAEAT-T

A 12-7. R PERIE

HI TP, Ryw AR AL W I FIAURAME LR AT Rym R AVE B AR B2 W IR , (HANRE
%, 752 e SR B 4% R IR SC WL Wy A IR iU, IR AR 2 I Dh R BiAE

BT 3 AR Ry LA PO SR A2 W i i, (i DOX 3 A A 3 (R AR v

RLiM_MAX_H (10)
_ Vvbp — com — Ry INT
Cour3z x (1= ACouyr3) ~_ Cours X0 X s+ Dcom SOURCE -
Coutr2 x (L= ACoyt2) + Coyrz x (1 — ACoyr3)  Cour2+CouT3|” "G _Total -
Hr

o |\l

QG _Totar 72 HLVEFF IR HLAiT o
o fow MRS 8% 61 R T A
* M lcom-vee>lvop-com I, Alcom_source=lcom-vee-lvopo-com: &N, Alcom source=0A-

VcoMm — VEE
(1)
Cour2 X (1— ACoyr2) __ Courz ] X0
Cout2 % (1= ACoyr2) + Cour3 x (1 — ACoyr3)  CouT2+CoUT3|™ “G_Total

RiimM_max_11=
[ X fsw+ AlcoM_SINK

= Rpim_INT

Hrbr, 2 Icom-vee<lvop-com ™ . Alcom sink=lvop-com-lcom-vee: N, Alcom sink=0A.

VcoMm — VEE

0.10xVecom — VEE
[(Coura +TOLERANCECQuT3) X ——375 | T AlcoM_SINK

Rum EEPE LU R E BN 1) ASAFERAEERN Rum . B Rum max 1 A1 Rum wax 11 1A
H, B 2) R E SIS LR |, 7E 3ms IR Veom.vee BESHTT I Rum , B Rum_wax 12 .

Rum fE k2 (COM - VEE) W35 fma N 18]« Ry B S S EER S I T RE{#E (VDD - VEE) i #%. Rywm {Eidmmr
R4 DR B 2218 T S BRI LR 1R 2. W Rym KT R84 , WA S B s ik i 28 78 B, AT
SR AT, K B EIE R ERRT , R OVP 50 UVP W& RIME |, XN 28400 e i DLER A4 . 1%
B R 1B 24830 = N8 3 b i e/ MELAE L IME /D

Rum FIZDZHRBAE AT AR S T 3UHE T

Rpim_max_ 12 = — Rpm_InT (12)

2
Vypp —
PrLim = —VD[;{ L”;OM Dutyprim (13)
Courz x (1= ACoyr2) Cout? 2
- Q x + Al X R
([COUTZ x (1- ACoyr2) + Coyr3 x (1= ACoyr3)  Cour2+Cout3 G_Total Tsw COM_SINK Lim

Hrb, Dutyrym XS TIF R I RLIM 51T OC S I@ N (] 1 & 2 b IRAELK | 33% 2 H T SETh R4 )
HEE.
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12.2.2.3 RDR B ETG %7
ATARAE LR A 2k Ry 1

VDD — VEE = VoM —
Rpm1 = (vop T vEE) — Ruim_Int (14)
1xVcom — VEE -
Cour3z % (1 + ACoyt3_pos) X |—go03— ) + AlcoM_SOURCE

Hr
3 Icom-vee>lvop-com I, Alcom_source=lcom-vee-lvop-com: &N, Alcom_source=0A.

HIFEA NN Rywy EART 3kQ W, FATBEW Ry M 3kQ AifHAR . JRARIRAEH] >3k Q HiPH A1 E RIS
FIPFEARF AR, W HOL 3k Q B , PUEL Ry TR B 05 IR FL AL RE 1R R IR S 4

AIARYE DL A UER Rywe 1H

Vcom —vEE =05
Rpim2 = (15)

14 ( r B ) )

COM—=VEE'\Ryjm_MAX_L RLIM_MAX_H

R, Rum max L 2“4 Ryy HBHERER” #7095 F Rum max 11 A1 Rum_vax L2 Z18#9E/ME , 1 0.5V
Feor Dm0 AR 1B 1) R B .

MR Ry A1 Rywe B EA 2B KM 2E R, RDR BERETHR R E . W Rywmy M1 Rymp 3T, WATLL
PRI A Rym B &S Rl > SR e

Rimt BIDIRAFERTARYE AT

2
Vvpp — com
RLIM1

VcoM — VEE X RLIM2 )2 <RupL  (16)

Dut + (1 X
YRLIM ™ \ISINK X 7 p e X Rz + (VooM — VEE — 05) X R

PRLIiM1 =

=

I Courz x (1= ACoyt2) ___ Courz2 %0
SINK = | 'Coyra x (0= ACour2) + Cours x (1 — ACour3)  Coutz * Couts GTotal

XfSW+A1C0MSINK (17)

Riimz FIDIRAFERTAR S T 2L

(Vcom — vEE = 0.5) x Ry M1 2
X Rpim2 (18)

P =1 X
RLIM2 ( SINK ™ Veom — vEE X Ruimz + (Vcom — VEE — 05) X Ry

TR Dy PSRRI E HUE T B R SR VvpDato-veE e D FOBKAIUE FLIA T LAAR R S5 R 1l T Rp 4852 R IR 1 %
W (Voom-to-vee ~ VE_pum) / Rume K&, 3 Ve puv /& Dum BIIER R . AR B3 RO R AR 1IE 1) Sad Hh
HIDNHRAFE Ploss bum = VE_pum X (Veom-tovee ~ VE_puim) / Rumz) BE R« HEUURE AT 52 B R BRI T =
ik
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12.2.2.4 R GiHB ST

Vvpp-vee W

Vypp.vee fi i 3 G A8 T B 158 F B 0 1 g BEAT R RIS, L VDD #| VEE Z[aE#E T — A HLFH A%
(RFBVDD VDD) H COM @J VEE ZlEﬂ if‘ﬁf? /\Eﬁﬁﬂgﬁ (RFBVDD VEE) y\ﬁﬁ’Tﬁﬁ‘ FBVDD = 2.5V

T 0.1% B &3 AT DASRASHE sk B o M8 i B I &R A B 7 B rit BEL 28 PR P2 AR BB i o AT AT LUK H B 23
RFBVDD_VEE WE N 10kQ |, A H LR AT F HHE RFBVDD_VDD HIE -

R _ (Vvpp — vEE — VFBVEE) X RFBVDD_VEE 19
FBVDD_VDD = VFBVDD (19)

DhZ{E FBVDD #| VEE 2 [aliE$#:— 4~ 330pF M '&EH A Cravop » AIEBRmANJF KM . ZHAERMN S
RFBVDD_VEE FELBE 28 FR I .

Vvcom-vee H

[EIAE , TR XSS S A, AT DAE I A R e BEL 2 TR 8 AS D0y HE H SR TT Veomever HUE ; (HUE , ARIEFT T AT H
ERKT 2.5V, &T 2.5V b 2&/NTF 25V, A =FAEM G EHASECE . ErE =MEE+ , WA FBVEE
Al VEE 2 [A]3%E4%—> 330pF P H 25 28 AU B i AT S e 7

Vvcom-vee > 2.5V : 4 Veomvee HTTHUERT 2.5V i, HBLE Resvee com A1 Repvee vee £ COM 1 VEE 2
4 R BB (BN Voo vee T > 2.5V [ISERHIHRZFEALET ) . 4 Repvee oo = 1K@ , ATATLL
fEH LA A5 Regvee vee-

R _ (Vcom — vEE — VFBVEE) X RFBVEE_VEE 20
FBVEE_COM = VFBVEE (20)

7t FBVEE HI VEE Z [f]i%4—~ 330pF M %ML Crgyee , LAIERR AT K5

Vvcom-vee = 2.5V : Y Veomvee W HEST 25V B, A COM 1 FBVEE 2 [8]i&#% — 4> HiBH 3%
RFBVEE_COM , B s ( =) VCOM_VEE WA = 2.5V W 1900 far o S i ) o EFE RFBVEE_COM =
10k Q . XK Fil FBVEE 1 VEE 2 [HliE#:() 330pF HL% %% Crpyee KB MMkl 88 1% AR .

Vvcom-vee < 2.5V : B VcoM-VEE P E/NT 2.5V i, HEEZS RFBVEE_COM Pl RFBVEE_VDD 7t VDD F1 COM
3% T B s (BN Veom vee T > 2.5V B4 BN R PR ) o« 4 Regvee com = 10k Q , FRATTATLL
LT A RrevEE _VDDe

(VFBVEE —VcoM — VEE) X RFBVEE vDD 21)
(VvDD — VEE — VFBVEE)

RFBVEE_com =

7t FBVEE M1 VEE 2 [f]i%4:—> 330pF M % HLA Crayee , LAIERR AT K
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GNDP
GNDP

PG PG
ENA ENA
GNDP

Vin VIN

=
N VIN

GNDP

GNDP

Isolation Barrier

GNDP
GNDP
GNDP
GNDP
GNDP
GNDP
GNDP

T
1
1
i
I
I
|
|
1
I
I
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
1
1
1
1
GNDP |
|
1
1
1
I
1
I
I
I
I
I
1
I
I
|
|
1
1
1
1
1
|
|
|
|
|
|
|
|
|
|
|
|
GNDP !
|

|

|

VEE
VEEA
FBVDD
FBVEE
RLIM
VEE
VEE
VDD
VDD

VEE
VEE
VEE
VEE
VEE
VEE
VEE
VEE
VEE

VDD

Cout2

Couts

RLim1
*+—\\/\ *
Rimz ¢+——COM
DUM RFEVEE_CO
CraveE § Coutia |
RFBVEEfVEE
RFBVDD_\/DD L
1 Coutt
CravDD §
RFB\/DD_VEE

&l 12-8. FLE N Vcom_vee T > 2.5V B [RIXU Rk H R A 5 22
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—
| |
GNDP | ! VEE VDD
| |
L GNDP VEEA
_ _ I c
PG PG ! i FBVDD _Lour
|
I
ENA ENA || FBVEE
! ! RiLim1
GNDP b RLIM .
! i W Rimz —— COM
|
v b VEE
IN VIN } : DL\M RFBVEE_CO
CiN | | VEE
VIN o
! VDD
GNDP R
P E CravEE Coutis |
P vDbD - =
GNDP P o
I g !
| B |
GNDP } % : VEE RFBVDD VDD COUT3
[ | - m—
GNDP 1 ! VEE
| |
GNDP || VEE _1Cou
| —_—
| |
GNDP L VEE :::§
! i CravoD
GNDP } : VEE RFB\/DD_VEE
| |
GNDP | ! VEE
| I
GNDP | i VEE
| 1
GNDP ! i VEE
|
I
GNDP VEE
|
&l 12-9. BB 4 Veom_vee T = 2.5V B [RIX0RE i H R A 5 22
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&l 12-10. FECE A Vcom_vee T < 2.5V B (IR H B JR 2 ]

—
h 1
GNDP | ! VEE
H l
GNDP VEEA
H I
PG PG 1 | FBVDD
1
1
ENA ENA || FBVEE
| |
GNDP | | RLIM
| |
| |
¥ VIN L VEE
Ciy 1 | VEE
VIN - o
o !
onoP | 2 i
1
GNDP b |
! S
GNDP | F | VEE
[ |
GNDP 1T | VEE
H I
GNDP | ! VEE
Il 1
GNDP L VEE
|
l
GNDP 1| VEE
H l
GNDP 1| VEE
H I
GNDP . VEE
| I
GNDP ! ! VEE
1
I
GNDP | ! VEE
| |
| |
12.3 RGnb

VDD
_ :COUTZ
Riim1
Dim e
Cravee | Biparms L
Rrsvoo_voo ey __COUT3
B :COUT1
T
CravDD Rrsvoo_vee

UCC1413x-Q1 IR BLTF Ay Fu Vi S il 25 T HLIEAE ENA SIBISR IS FIE , ATseBliE# i RGN 7420 . PG #iitic
FEVF NI B RS o 243 Wb Ho o Y B T Ak 800 H bt FL IR £10% Ya NI, PG 51N
Fo A T4 GaN. IGBT a8k SiC FET T IR IR Eh 3 (k. 7£ PG SUMA MR TS , EHLAT LA
TFAa TEM AR X5 2 ik PWM Fsiil] , DAGE i DR I A EAT I e it o 1 T Fes 7 Xt T 2 11 2 ¢ R . i L T

IES TR
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VIN VDD
o - ) VIN VDD [} 0
CIN
——C—jeoe |z
g cour2 ___
= Z RLIM
z EMITTER/
400-800V
Open-Drain — e 5 RLIM T CcoM SOURCE From Battery
z couTt -
ENA 2 couT3
2
5V/3.3V 1
VEE
VEE [ . * O
EMITTER/
= SOURCE
Microcontroller
vee g
L\M > :
/PG_BIAS  PWM| =
contr H W
ON_BIAS E
2 — """ —> To Motor
Similar Isolated DC - DC + Isolated Gate Driver Block as Above i

B 12-11. X RS R E
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| OV

LMG342x

PWM H Isolator
R |

T
| |
| |
]
| 1s0774 sc,oc | Current Py
«—] 1 OTP, UVLO
| |
| |
— LDO
PG PG vop[ 12V
5 §R1
ENA ENA |E Rim 5V
8! RLIM —l
VIN | 5IFBVDD 1 SW -
= 1T COUT1
Cin S FBVEE
@2 %RZ
GNDP VEE
-«—» Digital Isolator
D Isolated Bias
S
® 0 PGND
B 1212, EH RS E
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13 HJFRAIRE X

UCC1413x-Q1 MU A IS (V) /T 10V 118V 2 ). N 1 #5258 4T |, D AE R Al RESET Hy
VRS EBCE R R R AR A . AN 55 B H 2 2% DA ZBUCE (E i N i) VIN A GNDP 5] iz 18] b s =46
FLJE K VDD 1 VEE Z ) ; DA H % FyE Y COM Fil VEE 2 [a]. T1 @18 FK ESR (1M 1 22 1 W 25 F 2
2R, RA2-2 AT T E M AR @ RS . H N R DAL & Y AT S HA RS IR 2 N FH BT 7 1 B L A
o
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14 15 J5)
141 fi[B1a

UCC1413x-Q1 £ il 25 3 L Y5 R vk 5 S8 i) T A0 R GE e 1 E IR 980 i F G H B AR T AR . UCC15241-Q1 W H & H
EVM ; {H2 | ATl UCC15241-Q1 JitE /£ UCC14240EVM-052 | | 3f H Nifdi FHARE AR /48 , A EATA
FAEFEIR S EHFIFIIIRE (AR ANIIERER ) o HEIEHX IR F 3T IEHR PCB fiJ5 , DMESCHIERARERE. A
TR RE R AT PCB it , #EFAE/NTE FEH 2 A%/ 4 2 PCB EHiE.

1. FWINHAED

a. K 0.1uF EHss M 25 8% (C14) Rl aeFEilr 51| 6. 7 (VIN) F15[ 5 8 - 18 (GNDP) Jit & , 75 IC fir T
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17 BHHERFR
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

o0 © 00 O O o T

® ® ol B0 W

v
Reel | 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
4 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 O O O O Sprocket Holes
|
I
Q1 : Q2
e _
Q3 1 Q4 User Direction of Feed
[ .8
T
AN
Pocket Quadrants
s ESE 3 R 3B sPQ B ﬁgﬁw A0 BO KO P1 w Pin1
Pl EA£ (mm) (mm) (mm) (mm) (mm) (mm) (mm) %R
UCC1413x-Q1 SSOP DWN 36 750 330.0 16.4 10.85 13.4 4.0 16.0 16.0 Q1
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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 ©)
@ ©)
UCC14130QDWNRQ1 Active Production ~ SO-MOD (DWN) | 36 750 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UCC14130-Q1
UCC14130QDWNRQ1.A Active Production ~ SO-MOD (DWN) | 36 750 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UCC14130-Q1

@ 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.
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PACKAGE OUTLINE

DWNOO36A SSOP - 3.55 mm max height
SMALL OUTLINE PACKAGE
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DETAIL A
TYPICAL

4225960/A 05/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT
DWNOO36A SSOP - 3.55 mm max height

SMALL OUTLINE PACKAGE

SYMM
36X (1.85) ¢
W T (R0.05) TYP

36X (0.45) | ] jg
| |
| |

34X (+0.65) == C 1 ]
P L—ch ‘j :J::
| |
( ) S\((LMM
CHE . 1 J1e
| |
(9.95)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING\\ f METAL SOLDER MASKT / OPENING
SR -
EXPOSEDMETAL— ), .. }EXPOSED METAL
#L 0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK
DEFINED SOE@E,F,‘\,'\E"SSK
(PREFERRED) SOLDER MASK DETAILS

4225960/A 05/2020

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

DWNOO36A SSOP - 3.55 mm max height
SMALL OUTLINE PACKAGE
T 36X (1.85) T SEMM
1 (R0.05) TYP
36X%W[:j Cj?
C v ] v ]
C [ ) C [
| C o+ ] C o+ ]
wom C 1)
e ——
C [ C [
C ] C .+
N L) sy
) C 1 )
C 1 C 1
) E——
C 1 C 1
C ] C ]
) )
o o
18 ) ([ Jn
(9.95)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 8X

4225960/A 05/2020

NOTES: (continued)

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