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2 3 V o
z = 3
> 2 -50 2 50 &
| }
1 -100 1 g 100 Q
0 -150 0 -150
0 20 40 60 80 100 0 20 40 60 80 100
Time (us) Time (us)
VN =3.9V~4.9V, 2L —L—] = 1V/us, Vgy = 1V, ViN=3.9V~49V, 2L—L—k =1V/us, Vgy = 1V,
IOUT =150mA IOUT =300mA
B/519. 54> bS5z b B®520. 54> b5z b
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5.6 fARAIHE (Fex)

FRIZRLAR D72 ERY | B VEIREE#FHLL | (T, = —-40°C~85°C), V|\ = VOUT(nom) + 2.1V, loyt = TMA, Ven = VN, BETNCiy =
Cour = 1 WF (FIZAE AU D), BRI T, = 25°C

100 900 50 750
— YOUT — Vour = lour
= — lour s
Z 50 750 E 600
[} —_ (] n —_
g o 600 & g H N~ g
2 z g =0 450 =
5 e ! l s
g -50 450 3 S ’ 3
2 5 2 -100 300 5
< -100 300 £ g I =1
Q - =] o =1
3 ° 3 ‘ °
7 T -150 150
2 -150 150 (é
-200 0 -200 0
0 50 100 150 200 250 300 350 400 450 500 0 5 10 15 20 25 30 35 40 45 50
Time (ps) Time (us)
Vin =3.9V, Vey = 1V, IOUT =1mA~150mA. Vin=3.9V, Veny = 1V, IOUT =1mA~150 mA,
A—L—h = 1A/us Z—L—h = 1Algs, ILH LRY Ty
5-21. AEHEE 5-22. BEHAE
200 1400 100 900
— Vour = lour — Vour = lourt
S 100 1200 s
E E 0 750
[} [}
> 0 1000 £ > <
g £ £ 100 600 &
> ot > st
5 -100 800 § 5 l §
% 5 % -200 450 5
S -200 600 o V =
el el
Xy £ 2 300 300 £
2 -300 400 O 3 o
Q Q
2 -400 200 g 400 150
-500 0 -500 0
0 50 100 150 200 250 300 350 400 450 500 0 5 10 15 20 25 30 35 40 45 50
Time (ps) Time (ps)
VIN = 39V\ VEN = 1V\ IOUT = 1mA~300mA\ V|N = 39V\ VEN = 1V\ IOUT = 1mA~300 mA\
AN—Lb—h = 1Alus A—L—hk = 1Alys, i b BNy
5-23. AFHEE 5-24. BEHAE
7.5 200 7.5
| — Vin = Ven — Vour — In | — Vin = Ven = Vour
6.5 150 6.5
5.5 - 100 5.5
£
< 45 50 £ s 45 4 N
° 5 ° /) N
S 35 o £ S 35
£ 3 g Y N\
o
> 25 " 50 3 > 25 4 >
1 = //
15 — 100 1.5 /
05 ’/ -150 05 \
-0.5 -200 -0.5
0 200 400 600 800 1000 1200 1400 0 1000 2000 3000 4000 5000
Time (us) Time (us)

VIN = 55V\ ClN = 7]““7“:/\ IOUT = j—‘—‘7c:/

5-25. EN [C &k 3i2E). EARRK

B 5-26. R¥—b Ty TELYY NI

Vin = 0V~5.5V~0V. loyt = 150mA
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5.6 AR (i)

FRZRLIE D722 BRY | BYEIREEREFE LA L (T = —40°C~85°C). Vin = VouT(nom) + 2.1V, lout = TMA, Ven = Vin, BED Cy =
Court = 1 UF (FRTFEBROZRRY), BEAEAIX T, = 25°C

Voltage (V)

7.5

6.5

55

4.5

3.5

25

0.5

-0.5

| — Vin = Ven — Vour

AN

0 200 400 600 800

Time (us)

VN = 5.5V, Vg = 1V~0V, gyt = =T

527. A RXR=TWICEZD vy MU EE
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6 SFHmsxBH

6.1 1=

TLV740P 3, I LB CTEMEL . B 2T A BRI O AMIBEREZ M 2 72, I AN RO SRR ey 7T TR
(LDO) L ¥ 2L —&TH, ZNHDFFEIZED , ZOT NSARTNEILNR—F T )V T 7V r— a2 i T,

Z0 LDO ZIF 74— VR AR 7 EFHIR ., A R—T v 77T 47 G AREEREMER I (UVLO) | BB ik
RENHVET,

6.2 0y IH
Current
IN— Limit ———1 - our
|P-Version _i
Bandgap |Only |
| I
'y | |
I 120 Q§ I
UVLO | |
| I
[ | |
| I
| I
Internal Thermal I |
Controller Shutdown L : |
- |
| I
| I
| G,: | GND

EN } |

| —_Ll p—

L__Z—1 "~

6.3 HRBERHBA

6.3.1 77—/ F/vy 2 ERFBIR

ZOF AR, P THIIRIEES 35000 U0/ SRR ST IR Ao NI, F ol — 52 R
LET, EilRIL, ~"AT VYR TV 05— 74—V Ry 7 5T, 74—V 78EE (Vrolpeack) Tl
BILHIRIZ 7 V7 U — v N7+ — Vw7 FRITEB L ET, H1EED VeoLpeack & LEI-7CEEDE A
BRI, 7 Vv 04— UL M ERNSEIEHIR (Ioy) (CHlfREIET, BIED VEoLpeack & T Hl%
&L T AR ZEREIRBSAZNR0 . HEED GND IS EBIA/NSKLET, HANERKLIZLE, T
/l)x iéﬂ?ﬁk (/Ihﬁa‘l I-Sﬁ (lsc) &ﬂ; iﬂéfmﬁéﬁfcﬁ {}lh%ff fgbijﬂo ICL k ISC i\ [Eéﬂﬂfl]##/érl_/ % \—uaﬁéﬂfb \ijﬂ

ZDT SAATIL, VroLpeack = 0.95V x VouTtnom) T

T HRAZANEFARINTODIGE BRIV F b — S E A, Bl BE%“\/%ﬁ§§§$ﬁ‘5& H#EE

HEIMZED T ANAAREUMRD ET, T NAART V74— )VERHIRIZHD A 7SR N UAXXET [(VIN -

Vour) % lel] ZIHELET . 7 A RO 13 FEA&ESIV, 11725 VEopeack & FEIDE /SR "V A& 38T [(VIN -

Vout) * Isc] EHELET, T—</b Uy MOV RRITEND L, TANA AT TZIR0ET, TSAADIRLEENR T A

59: WD —~ /b vy M ERICE S TT ASAARA ARV ET, ) ER 7 4V MREEDHERE 358, 731
BIHIRR e —~</b Sy MY U EBOIRLET, EIRHIROFEMICOWTIX, [HROHHE) 77V r—ar b

ﬁ*%%%ﬁﬁbf<7féb‘o
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X 6-1 1%, 74— VR I ERHIBRDOR Z 7R L CTUVVET,

Vour

4 Brickwall

Voutnom) /

e e e e — — —  Vrowosacx

<+—  Foldback

oV | | | »  lour

0mA Isc IraTED loL

6-1. 74 =)V RNy S BFRHIR

6.3.2 HEH1F—=TN

A% —7 ) ¥ (EN) (X777 47 High T3, fx—7/L B DEEE EN oD/ High L~V A EELL EIC
FTHIET, T AREH ML ET (I BRIFFIEI R EBR), AF—T7 ) B O&EEZ EN /@Eij( Low L~UL A

NEERIZTTDZET, TAAREATIZLET (| BRHIFFIEI R E B, oy MU BREN REL 25513, EN
= /% IN L‘j%%“’f}hbiﬁ‘o

DT AARTIE, TAAE=T WARBBI 2 D EBET 27 L2 0 B DM - T |, ) FEE 2R (s
LET,

6.3.3 7074 7HKE

ZDTNARNE, THAAANT 42— VSN CH N EEET 7747 (BT DR RpyLpown P17 7 RICHE
BT DNE T NVZ T MOSFET 3BV ET, 77747 MERIEEIL, A X —T NV ENZESTT 77471220 ET,

ANBENRDONT-% ., KEGE IR EERETH7201C7 7747 BRI IIKIE LW TIEE N, HA0n6 AL
BTN D FTREMERH DT TT, ZOWEROTIVL, T A AHBEE 5 25 REERHVET, HEE
TINAAD EREIED 5% LA T IZHERFREIHIBRL T7EEUY,

6.3.4 IEELZEBFHLL (UVLO) I

UVLO |2 E0. A EE N R/ NEMEEE#PHICET DRI T NAANT =T VIRREZHEFFL . AJTERB A
IR T U BT /A AN ;/«\7/1\5"7/&%&?“ X 6-2 |2, & AJTEIEAXMI%3 5 UVLO [RIE O
WEERET, J)l M, ORI/ TUOVES,

o FEHIR A: AN UVLO 32h B AL v gL RIZETHET, TAASATEIL F5 A,

o FHIR BuEEEHME, LXal—lar TNAA,

o fEHE C:UVLO 3ihb FRVAL v a/LR%E EED 7T T 7k A0 (UVLO 32 H EAD AL » i a/LK - UVLO BA
TV A), HANL X2l —2al FAIMIIRD FREMER SV E 0, T A AT & EA F—7 VIRRE T,

o fEHEE D:EEENME, LX2l—Iar TAAA,
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o fEIK E:UVLO S2b TN AL gL & RIS T I TR AXUR ZEAE DA TAATT 4 E—T7 L&
MT%D AMBLOT 7T 47 ERKICE > THIIME FLET, ANELED UVLO DNLH ERY AL v gL R
ICEETHE . TAALRTE O F— T ARBEIZARY Sl DR B — 7 AITBITLET,

o FEHIG Fo@mEEIED% . ASIEED UVLO O FEAL v a/LRETIR TFLET,

o FHIE G: ASJEED UVLO S5 TN AL a/LRE OV £ TR T 458, A AIET 4 A — 7 LR RBIZA20
T3, AMBIOT 7747 ERIEKICEY, MK TFLET,

|
|
\_/:
\%

UVLO Rising Threshold
UVLO Hysteresis

N

k

VIN

Voyr —8 ™ C_H

—A—>|<—B—>| 4«—D—P¢—E—Pe¢—F—Ppe—G——
| |

X 6-2. UVLO DEAEENE

6.3.5 FOy 770 FNEFE

Fay 7 7ToRNEIE (Vpo) (%, 73A NIV RS NRSERITA L LD M J1EDE (Iratep) (2B VT, ASIEENSH T

BIEZ W fE (Vin - Vour) ELTCERINET, IraTED 1\ [ HELREY FEFI T REH S TOD IR lout TT, N
A ST DAL BTSSR HEMEO M AE SEECEIEL . Ay FELTHRREL £ T, Fry 7 7O MEEL H)
BENLFX a2l —arOFEEEFLETEIND, TR TLSNIZ A TEELDS K&/ N T EIEZ MR
WHRELET, ANEEDAHH Lol —a J0BIK T I58, HABELRBRICIKTLET,

CMOS L ¥ oL —2D 86 Fuy 7 7 UMNEEIT A MU VRAZDRL Ay )= AR (Rpg(on)) (2&-> TRED

F9, LEDBST V=7 X2 — 2R EREMRLVBIEVMECTEMET 21546, TOEMIC T Nay 77U NEEITZ
MIELTA =V rasnEd, LFOREM AL T, 7 /312D Rpgon) ZFlHLET,

VDO

IrateD (1)

Roson =

6.3.6 —vI v ST >

FONARIZNE, 78R BT RE DA ERIRE

(TJ) M TSD shutdown) (i"fﬁfﬁ) ifJ:ﬂ‘]\/f:k%&:7«/\4);(%?%;‘%'“37;—5#“‘7/1/ f/?/}‘&'j:/{%gglﬁlft%ﬁlljﬂ}ﬁéﬂf
ETL Fl D EAF IS AL LD RIS Top(resety (FEHENE) ETIR T BET A AN o bSET
(A 2720 ET),

RS A DB ELUT RN BB N T2ETOM, h—~/b vy MUATELIZLEIT, AT
PNARZII AN DA EF T HATIZENDVET EERFOHEE T, 7/ A AW TOKREZR Viy & Vour BIDOE
JEBE T AT D7 REREANEN CREBROH )AL T o2 BT LI E<RES, FMETI->TE
—b ey MY ARGERKREIC LD EENNE T ORI T AN A AN LS NDHZEBHY ET,

[EHEMED B W ENVEZ BT DT, BEA TR E % [HELEE) (ESF) OFRITFLEH SN KAEIZHIBRL £3, 2O/ KR

f%ﬁzf%ﬂ’ﬁ?é& TNARTIEHAR A XL ET, KT A AW R E R R X BRI B DR #E T DX
NTERFFESNTOVET R, ZOEIKIZEY 2 —b 70ROV ERDLOTIEHVER A, T 3A AT —</L T yvh

5”7/4?(,_“&71 ITHERES N A B REEA IR A A RAE CEM LT AL, BEHNRGEEMEMETLET,
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6.4 TNA ADWEET— R
6.4.1 T/VA ZADMEEF— FOHE

[ NS RBERE T — BRI, SESEREET—RICORDDLFMEDRINTONET, RIA=ZEIZONTIL,
MEEXUAIHFE) 2o B IR TTZE W,

& 6-1. T/NA ADHREE— FDLER

INGRA—F
BEE—F
Vin VEN lout T

W ENE ViN > VouT(nom) + Vo BET ViN > ViNmin) VEN > VEN(HI) lout < louT(max) Ty < Tsp(shutdown)
M= ards (= ViNmin) < VIN < VouTom) * Vo VEN > VENHI) louT < louT(max) Ty < Tsp(shutdown)
TAAT—T )b
GUNEOHE. T o

. D Vin < Vuvio VEN < VENnLow) ML T, > Tsp(shutdown)
NARIT AAT—T
)
6.4.2 BEBF

TAAAL, LT ORERH-SNLHEE AP EE~DLF 2L —hfTWET,

o ANEER, AP EEEN Y 7T U NEEDOF (VouTnom) + Vpo) £VHREN

o HJIEFH, EIEHIFRED /NS0 (loyt < o)

o THRAADEEERIBIE N —~< )L vy MU OIREZE FEl>TWD (Ty < Tgp)

o AF—TNWEENURNIAF—T NS ERVAL v a/VREBEEBZTOT, FEAR—TNLE FRDAL v g
NREDBHEL > TR

6.4.3 FOyv 770 FE

ATVBIEDN, A EESRER 7 T NEEOFI LG /NSO B HEBIEOMO S RNT R Ti/-Sh T\ D
LE T AARIRey TN E—=RTEMELET, ZOE—R T, W EEIZIANEEITBELES, ZOE—RT
1L, /XA RNV AS A — MEIE T X S IR HY | AT EUTHERE T 57280 . T/ AD IR PEMERE S KR I
K TFLET, Rey 7 T UM IZT A AR I TAMRIENAECDHE, RERMEEORENRAETLIENRHVET,
TARAANE RNy 7 T UMNREBICHDHEE (R TRV, @H OLXal —va REBICR ST ERIC, 7
INAZRRR Y Z T RREE (VN < VOUT(NOM) +Vpo) (270 TcbELLTERSND), /XA T VAL IA — LEET-
W EE SR E SN E T, ANEENAHHEEICNey 7 T U NEE (VOUT(NOM) + Vpo) ZINATfELL EIZ
RAL . TNAANINA "N D RAE) =T RIS Ny 73 AR, I EENER R A — N — 3 o — N A AR
MHVET,

64471 E—=T/N

AF—=T N B DOELEE EN BV O K Low L~V AN BIERMGIZTDHIET, ZOT A AOH 1% vy MO T
EF (1 EXOIAEI TSR, WhbEInbd e, /XA NIV URENA 712730, WEEIE 2 v M oS, H1E
FEIINE BRI > TH NS T T RA~T 774 7 IS E T,
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T77V5—23  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PFEWZLER A, H 2 O BANSKHT 28 OB A PEIC OV T, BEEOEETHIIL T 722 i
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

7A 77V —2 3 ER
7.1.1 BRI hB3T T Y DEE

ZDOT AR F, AR EMESHEGT (ESR) O®TIv7 av T oY il T2 CRET LIS TN
F9, wIFLAY BIIvT arFUoPE ZOFEOT TV —a OEFERE o TRY  HERS N E TN, dYlAR
HEr OB LI T ENRHVET, XTR, X5R, COG EMOFHEEMRMEI LA L8y a7 L, IBE
FHRRIZDTe > T B R R BEOREENEFHLUET I, YV EMOa T oY oML, FFEREBEOEENK
TN OHELREINER A,

BIRLT=ETIv7 a7 U OREIZH DL T, EiFEA ®IXEMEEESREICL> TR e LET, — %I, ED
RalL 50% RIERD T TRSNWET, [HLEEERIE) FKIHERIND AN BIOH 1207 i3, AFMEDOK)
50% DFEMEEEEZLTONET,

7.1.2 AT > 7> DEH#

DT RARZNL, BEMDT-DIZT HELEBERF) DFRITHESNTNDENT, 1.0uF L ED AT 7 Ry
TY, B ERVRFH O KER AR EIXT A BE FL D TREEINDLIGE | F2ET A AR ATV BRI A
FOLGFTNELESIOSG AL, KOVREREO2 TR UL ZENHVET,

Flo, ZOTANARZI, BEMEDT-DI N LB FRAF) RITHESNTND I, 1.0uF L EDH a7 o
B, T AOBAEREIL, i/ M2 T U KL KRR RO T oY 24528 Tl ELET,

71.3 FOy 7720 FBFE

ZOFAAAE PMOS /82 b O RSEAEH LT RN ey 77 UM EBLTOET, (Viy - Vour) BREy 77U NE
JE (Vpo) LVBIENEE, PMOS /$2 /34 A3 =7 Sk COBIIEIZ/RY | A J7#HT1E PMOS /325 10 Rpson)
LR0ET, Vpo 1R ERICITT AL TELLET, Zhid, oy 7 77 PMOS 7 /A ASMEHL O L5 2B /E
THD T, MDOV=T LX 2l —ZEFEBEIZ, (Vin = Vour) DRy 7T RMIIT-3<E, PSRR L@ JEIa A XK FLE
R
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7.1.4 FOy 770 FDET

—EROT TV —a TIL, EEIREC Viy O EFELRS70E  LDO ZRay 77U M 5B EB SR BN AELET,
fthd LDO E[FAARIZ, 2O L7 MO DRIERFICH ) 34— /N =2 a— N D AR HV F 9, A— L —hEEE
LUV BRI H 256 X 7T-1 IORT IO, T 7 ANERICE> T, E#RFIZ LDO 0)2]‘—/\~/:L~1\75x
FAELET, F\D‘y7°77'7f\?ﬁ)%@?ﬁﬂﬁiéiiof%\éiﬁ‘é Voutr PA— =V a— N RlET 572010, A X —T NV EE%E
EHL T LDO Ot #)Z B st Ed, VN i VOUT(nom)J:Dj(%I’\?&‘ AFR—T NMEFT% High | \—Eﬁﬁiﬂf%i—g_

A

Input Voltag

Response time for
LDO to get back into

regulation. Load current discharges

output voltage.

Vin=Voutpom + Voo  |———=———=—=—=——————f} ——/-—

Dropout
Vour = Vin -

Voo

Voltage

Output Voltage in
normal regulation.
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v

K71. ROy 779 bADEH

Ray 7 7O OTA BEERL, L X al —Z DM O —N—2 2= DN ERDAREMERHVE T, ZD X574 —
N z—NI, =T— 77:/7"753‘/\“1%%0)5—1\4&*%%%@]1/ WEIRL X2l — gDl — el B EIs
BT MENSLZENFNTRELET, K 7-2 12, ¥ —NEEONE TAAFRATH0, BLOEMERICA— 1 —

a— IR AT AR EEIERH A ERLET, LDO %F oy I TUNRREIZT AL, I —NEIE (Vgg) BT TURETT AL
?/éﬂ IRA T NA AL A REZRROVIRNA U RPUC L E T, 72720, TAAAARR Yy 7 T U RNREED EZIZTA L mPEER

RENRBAELYS A V— X RSN T | V=7 BN E L CTH BRSPS EEEZL Fal — 2 a REEICRTET
u”jjv@ﬁ—/\~/:~wbx%§$a“67 EMERDHVET, ZNOOBIEBENHFR CTERWEGAIL, BIEB R0 <
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4 L
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) |
| I I |
| I I |
| I I |
| I I |
Output Voltage ! ‘ } :
| I I |
® | I I |
= | I I |
% I | | I
| I I |
> I | | I
| I I |
| | | I Output Voltage in
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| I I |
I v, DLO\F;OU}V I I VGS voltage |
: our e eo } } (pass device :
| I 1 fullyoff)
I I I |
I I I i |
Input Voltag : } I i
VGS voltage for : } } : VGS voltage for
normal operation | | | | normal operation
| I I I
Gate Voltag A ! | | 3
| I I |
| I I |
| I I |
| I I |
I I |
I I |
| I I |
| I I I
| I I |
| I I I
| I I I
| I I I
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: dropout (pass device } :
| fully on) | |
I 1 I
I I I I
I I I I
1 | | 1 >
Time
> ~ - ~,NE Y
B7-2. RAYZ7Y rDEDS A ViBEIE
7.1.5 BEILE

oLl —2LEREIC, HHar T o OREBEEZRELTHEL —NR—La— b BIOT V& — 22— D RESILH

DUETH, BB ORI EL 7,
7.1.6 XEH

AT D LDO LIk, FEHIC

naze
T A = AV E DA w2 e
o EDHE

BIRNKEL, ZOT A ANEET 5 A HE

iEEébMi B OEET v RV TR IRAB - ORT 4 ZAA —Railo TRET, IBIENKEWE, ZOE
IZED . IROWT DD FE R L L TT A ADOE AR EEENME T LET,
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IO ar TR, WERBBAETDAREEOHLFMF IOV T L ET, ZTNHDOFRMFIT TR T, Vour > Vin +
0.3V DOt RIEMZ 2D FTREMERHV E T,

o TRAANKER Cout 2FH ., AMBEIMNEEAEFITFE 7272V IRET AN EFE N IE L5

o ANBFEDPHESLSNTORWGEA A AT RSN

o HINFIATNERIVEELIAALTASIND

TV = ar THEIRN TSNDGE IR, T A AERE T DT DIV R EL R T2 MERHVET, X 7-3
W TNAARARHE T DD 1 DOT7 Fa—F Rl ET,

Schottky Diode

<

Internal Body Diode ou

o _ N "< i o
J— Cn Device —L
- -

COUT

@)
zZ
lw]

|||—

B73.2 3y bF— Y44 — REERLEBRRBEO RS

7.1.7 ;HEE7 (Pp)

IR DRI MR BITIE, T/ S D I . 7V NEIBEIEAR (PCB) LRI DR 5L 0BT L — DI
LA R &N B ALY ET, Ll —2 PO PCB SERITIE . JEMOBAR 2% 5| & =%
BT AL A TEDHROEE LIS DU E B ET,

1 WL T L 2L —2 D EE L, A OEEALARFRMETKFELET, X2 2L T, Pp 25H
LET,

Po = (Vin = Vour) X lout (2)

VAT NEIEL— NV EBEYNSRN T AL T, IR ENER/DRICIMZADZENTEDD, JVEWIEEEE TXF
T, WUNOERTHZET, AR DBEEDER/MERSFSNET, TLV740P OR 1y 7 T RIS/ NSWNT=D | JRVELFH O
WA EIEICDl > TR ROIREFZEBEILET,

ZDFNRAAD LRI DQN o — D —=< )L SRy REECT-LDO T, 2070 . —</L SuRiE. T
INAAD FIZHDHH Sy R T2 0 ERHVET, Oy REBRIZIZO SZET OTLANHY, B NES
JBOT L — R EE DT L — ~EELFT,

e KRHEE NI TAAZAD R RFFRBEA TR (Ty) 2SR EVE T, X 3 ICkiud WEE LG TIRET
PCB LT /AR Ny — Ve AG ORI AT E I ~DO BT (Roya). RO PHZE DR (Ta) _ﬂﬂ)%g
HLUET, N4 THDERMICA 3 2 ~E RO T,

Ty=Ta+ (Roya x Pp) (3)
lout = (Ty=Ta) / [Reua * (Vin = Vourt)] 4)

i% VRMD ZOBEHT (Reya) 13, FFED PCB B EHIAM A IA N TODBLERE NI REKAF T D72 BRI OH
A, SEOHEE, BIOT V= ONEICE>TEICLE T, /LB FZF) D Reyp 1% JEDEC itk PCB,
fHOD#ﬁiI’ﬁEUZ ZEOTRED, o=V OIEWERE DAIXI YR ALE L CO RS ET, BWUNTRREI S B A
TUNDEA | Reya (3FZERITIE X2SON /307 =2 DA HENNGr — A (JEiH) £TOEYEST (Roycpor) & PCB il

OB OFEDOERHIRET,
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7.1.71 HEHESEEE

HifE, JEDEC Hit& Tl s A7 PCB Jtr 7 7V — ar THIENICHS LDO DA TIREZHEE 7572910
psi (W) DEGRIE 2 122 LA HER L QO E T, ZNHOFEEIL, BB IZIXBEM CIxdbu A0, BAIRE L
TR OFRPNHEE T HTERLELTHOWONET, ZNDH0 psi f8EEIL, SIOJAR I L TREEEE 2T
RN EMFER STV ET, BB ARBVRHEFRRIE (Wt & W) 1%, X 5 I~ TSN TRY,, LB ERAFR TR
ShCWET,

WJT:TJ=TT+qJJTxPDanquJBITJ=TB+LPJBXPD (5)
ZZ7T
e PpiE, X2 THHASN TWAIDITIHBESINAE I TT

o Trid FAAR S —DOsk FEOERE T
o TglE. T/NAR N —U5 Imm OALE T, o7 —2 Oy PO FULCRITES V2 PCB iR

7.1.7.2 EGEEDHESR FAIS

LDO d#EhEfkIE, Fry 77U hERE, HAER, SAMIEE, ANEEICL> THIRShEY, V=7 LFal—H
DI EDOHELE I X 7-4 (TRL, ZIHIELL F OF S THERRS N TV ET:

e NuyZ7URELEIT, E-Z%ﬂtﬂjjj B BT DA ORI O i/ NEBEE T (V- Vour) ZfilfRL &
T, SN OWTCIL, S v ay Moy 7 7T oREE 5 RLTLTEEN,
o GERSH ) ETRIL. ?’ﬁJ*éﬂéﬂiﬁuujjj"j-é'{}lul/’\/l/%ﬁ?'mﬁ'(bijﬁo CDOEMEBZDE, TNAAPHARINZ 2D ET,
o ERBEAIIEEIZLST, T A AORKEAMIEENHIRSNET, ZOEKEBLLE, T /3 AARMEEROHEITH
FMTZ2D BRI HIE MR T L ET
- XL, X 4 Ik TRENET, HERIEREIC/2 501, LDO O KEMEEAIRE LDO 2K TO
BRI THIEIESND 72O T, L7235 T, V= Vout 23N 5 & H 1 EIABD T 0 L ERHD &
K
o EREAITEIEFPHICE ST, VN - Vout D/ IMBE i KAEDIE 5 AR EVET,

7-4 1%, JEDEC IEHED @ EMAE R IR 1T, ZOT A ROHEE I EFE A R L COVET, S TODER D
Reua 13 #ALZBN(FAFN RSN TVET,
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g
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3 | |
= | |
a I I
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o | |
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72BN ET7 TV — 3>
VIN VouTt
IN ouT L_/vm . ' IN ouT
COUT CIN cout
— DC/DC
Converter TLV740P
GND GND
EN GND
i VEN GND
GND
K 7-5. DC/DC A /N—% D5 DEE
7.2.1 REHEF
ZOT TV r—ary O EE, £ 7T-11ICEEDFET,
RTA BN A =%

INGA—H SREFEM

ANITBIE 3.9V

I 1.8V

T 30mA

RPN AN S 1uF
7.2.2 FHGREFIE
DOFFHFITIE, 1.8V HITEET ANAZRREIRINTOVET, T A RIL, ANy T UL SLZ DC/DC 22 /R—XT

@Jﬁzbiﬁ—o ZORFH T, VN & Vout DRIZ 24V DO~y RV—L%EFRIT, T3 A Ry 7 70 NE AR NI HERY

L. TRTCOBREE T CLFal — gm0 LTV ET,
7.23 77U =23 2 H8R

5.5 70 5.5 120
5 60 < 5 100 _
45 50 E 45 g0 E
4 40 % 4 60 %
s 35 I s 2 S 35 0 2
o 3 \ |— ViN — Ven — Vour |20 3 o 3 \ [— ViN = Ven = Vour 20 3
£ 25 10 3 £ | 3
IS \ > S 25 A A 0
2 o 3 v "’ 8
\ = 5 20 S
15 10 3 I 3
1 20 & 15 V 40 8
< <
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T3REDRR N TS59F74 X
I R OIS EESDHI2012, L 2L —H2D OUT BV DO TELIETITICS, D7kl 1uF o®T3v7 av 5 4%l
BELET,
B B OBIEISEEGDT2012, IN B D TELEF ISl 1uF O F oI 2 ELET,
HAar 7o, L2 —45 10mm LA EBEN /-0 E I E L7 W TRV,
M RERZ BB L TIR0ERE A,
BUEHI PR BT — <L Ly MDA CT S A& B B ES B2 TLIES W,

ERICRET H#REIR

ZDT AL, 1.4V ~ 5.5V O ATV BB THIA CEFS HLOICRET S TOES . ATEFRNHIHILEL TR
D AR/ AAPEFNTORNINILTLIES N, B SN S, BIRPERE ) il TohD 2L fileiB 3
DIZiE, ATJEIER D7l ED VOUT (nom) * 21V THHZLa R LET, TI T, FRICEERFIC AT BIROA L E—H
Y AEARIT D72 AWF LLEO AN =2 T U T 5T LAHERL TOET,

7.5LL4T7D bk
7.51 LA 7O PDHL FZ1>

o ANMBIOHW =z T o, KT AAADOTELE T ELICEELET,

o JEBVMERER B b T AT TN AT L — AL ET,

o THRAAQE I —~/L ETEEELC, e oIt ET,

« DQN o —T D —=)L NRyRE TIZOH, T MI LI —</L ET7EZEEL TS0, T MILEN
TWRWET I, RO 2R T —< /L Sy ROBEEENL Y H0H HAR— AN W BT TLEI LD
D, EIUZES T =~ NyR EOY-HEBA NN T35 RSV ET,

7.5.2 L1470 B

Vour & IN Vin
1 L
T L
SR Al
GND EN
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PY Represents via used for

application-specific connections
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() GND PLANE
° Represents via used for

application-specific connections
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8.1.1 R YK —

8.1.1.1 F/NA AD &R A

& 8-1. ;EXEHR (V@
Y Vo
XX(X) 13AFRH BT, HABED 100mV BALOBAITIESLE B 2 KM S, ZnListol
AL 3 MM S ET (41:28 = 2.8V, 175 = 1.75V),
P XA 7 varTF, P MEDT AR, 77747 I EMKRER %72 LDO L ¥ a2l — &% fHx T\ &
R
YYY (380 — D ET T,
Z 133 — VR T, RIFY—/L (3000 B —X), T 137 —7 (250 B —X) #FLE7,

TLV740xx(x)Pyyyz

(1) FHOR =V LRIEFRICONV T, ZOF —FL —bDRBICH D Sl — T 7 ar OfHkESIBT 5H, www.ti.com (2857 /34
ADELEL T A NT T LTEEN,

(2)  HIHTEEIL 1.0V 55 3.3V £ T, 50mV LA TRIETEET, s AT IRELEIC OV T, THICH WA DELZEN,

82 RF¥aAyrDHR—-F

8.2.1 BEELH

BEEEHI OV TIE, L FE2Z L TLIEEN,

o TRV RALAINANY [ IRz 77 NLDO) V=7 E)E L+ = L —% MultiPkgLDOEVM-823 FF i ##]
LA AR

o TXYVRALARINAAY | FLEGEFEEDREHT 7 r—a LAR—b

83 RFaAyMDEIMBMERITMSAE

RF¥ 2 A PO EHINZ DOV TOBEIESZ T EDIZIE, www.tij.co.jp DT /A AR 7 4 V2 % BV TLIZEW, [ %] 27

Vo7 UTRERT AL, BRINTT X TOMMEFRICEAT A ATV AN B RHZ T A ENTEET, ZEHOFEMIZ

DNTIE, WETENTERF 2 A MIE EN T DEGTIEREEZ Z B IZ30,

84HYKR—F-VY—2R

TXY R AR NVALY E2E™ PR —h e T4 —T A, V=T DBKEEE A D EIE LR EHIZE T AL Mg AN
— ISR D EEEELZENTEXAGFT T, BEFORIZEMBELIZD, ME DEREZLI-VT5ZLT, Fit Ty
IR IS ENTEET,

Vo 7ENTWDar T o203, HEREICIDBROFF I NDIEDTT, ZNBIEETF A ARV LAY DA
BEERER T AL DO TIIRL T LET I R A AV ALY D RfRE R ML D TIIHVER Ay TR AR
ALY DFE RS EZ IR TLIESN,

8.5 BiE

TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
TRTCOEEL, ZNENOFAHEICRBLET,

8.6 FMEQUNEICET 5 EEEIAE

ZD IC 1%, ESD ([ZE > THHR A FREMERHVE S, TF VA AL AV LA VT, IC ZHVFOBIIEF ICE B2 O 8

A EHERLET, FLOBOIROBEORE FIICIEDR A, 7 (A R T B2 b ET,
Aral\ ESD (L AMHRIL, DFDRHEREIE T b7 A ADTE RN E T EIGITDI=0ET, K72 IC DBA ., /STA—Z DT h

LT 2721 TARSITO DR DIMLD FTREMER D D720 | B FEAEL R T <o THVET,

8.7 A
THXY R ALY NAT M GE ZOMHFEEIZIE, HEEPIKFEO—E B I OERFLHIN TWET,
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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 ©)
@ )

TLV74010PDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 85 74010
TLV74010PDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 85 74010
TLV74010PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 10

TLV74010PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 10
TLV74012PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 12
TLV74012PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 12
TLV74018DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 85 3XEF
TLV74018PDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 85 74018
TLV74018PDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 85 74018
TLV74018PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 18
TLV74018PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 18
TLV74028PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 28
TLV74028PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 28
TLV74033PDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 85 74033
TLV74033PDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 74033
TLV74033PDBVRG4 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 74033
TLV74033PDBVRG4.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 74033
TLV74033PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 33
TLV74033PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 33

@ status: For more details on status, see our product life cycle.

@ Mmaterial 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 TI RoHS Statement for additional information and value definition.

@ | ead 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.
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® 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. 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.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 16-Dec-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & 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)
TLV74010PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV74010PDQNR X2SON | DON 4 3000 180.0 8.4 116 | 1.16 | 05 4.0 8.0 Q2
TLV74012PDQNR X2SON DQN 4 3000 180.0 8.4 1.16 | 1.16 0.5 4.0 8.0 Q2
TLV74018PDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV74018PDQNR X2SON DQN 4 3000 180.0 8.4 1.16 | 1.16 0.5 4.0 8.0 Q2
TLV74028PDQNR X2SON | DON 4 3000 180.0 8.4 116 | 1.16 | 05 4.0 8.0 Q2
TLV74033PDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV74033PDBVRG4 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV74033PDQNR X2SON DQN 4 3000 180.0 8.4 1.16 | 1.16 0.5 4.0 8.0 Q2
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 16-Dec-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV74010PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV74010PDQNR X2SON DQN 4 3000 210.0 185.0 35.0
TLV74012PDQNR X2SON DQN 4 3000 210.0 185.0 35.0
TLV74018PDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
TLV74018PDQNR X2SON DQON 4 3000 210.0 185.0 35.0
TLV74028PDQNR X2SON DQN 4 3000 210.0 185.0 35.0
TLV74033PDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
TLV74033PDBVRG4 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV74033PDQNR X2SON DQON 4 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DQN 4 X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4210367/F
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PACKAGE OUTLINE
DQNOOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Bl i

/ 1.05
PIN 1 0.95

INDEX AREA
0.4 MAX
¢ : F : SEATING PLANE
N |0.08
NOTE 6
+0.12 0.05
(0.05) TYP /]?48-0.1 0.:00 *r‘
1
—
2 NOTE 6
2l T Q 3 e
Y — EXPOSED
THERMAL PAD
2X[0.65] -
-~ (0.07) TYP
~ NOTE 5
1 1 4
PIN 11D % i L 4x 8%2
(OPTIONAL) i — (0.11)
NOTE 4 03 & 0.1M|C|A|B
: 0.05(M) |C
0.30
3X 015

4215302/E 12/2016

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
Features may not exist. Recommend use of pin 1 marking on top of package for orientation purposes.

Shape of exposed side leads may differ.

Number and location of exposed tie bars may vary.

SRR
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EXAMPLE BOARD LAYOUT
DQNOOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

| (0.86) |
| SYMM \
| ¢ |
4X (0.36) ‘ | | SEE DETAIL
‘ | (0.03) | /
] I
ax(©021) 1! | / //T\ S — _
i N SN I
1—L,,M e ‘ A B
/ AN

SYMM s 5 N (0.65)
¢ — Ll — o ——
/\\ 4X (0.18)
AN N

(00.48)

(0.22) TYP
EXPOSED METAL
CLEARANCE

LAND PATTERN EXAMPLE
SCALE: 40X

0.05 MIN
ALL AROUND

SOLDER MASK
P /OPENING
¢ |
7/
(
[T —— J\ METAL UNDER

SOLDER MASK

EXPOSED METAL

SOLDER MASK
DEFINED

SOLDER MASK DETAIL
4215302/E 12/2016

NOTES: (continued)

7. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
8. If any vias are implemented, it is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DQNOOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

4% (0.4)

!

4X (0.21) N 0 N NS o i — —

(0.65)

SOLDER MASK
EDGE

I~

i
(010.45)
4% (0.235)

SOLDER PASTE EXAMPLE
BASED ON 0.075 - 0.1mm THICK STENCIL

EXPOSED PAD

88% PRINTED SOLDER COVERAGE BY AREA
SCALE: 60X

4215302/E 12/2016

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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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