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>, LTI AME ORI AT S g RS e S, RO R B E . A5 D-CAP3 BT gD 4R oA 4
&, fiit , IR A . RFRBCRAL YR it %R MR B 0 & 1F R I CCM s 1T S g
WM T DCM 1847 2 [ I TE 45 %

Eco-mode [ Af# TPS566242 REE7E 2 713 fREF =808 . FCCM RRA U ¥F TPS566247 {5 [ 52 1 FF S 45 % Al

BAR B HH L R BL . TPS56624x Ik fE % 3 MR AF 24 #3 KRB (ESR) fa th & 4% (%11 POSCAP 8¢ SP-
CAP) , thAEMEE R ESR Myl 745

7.2 DIRETAEE
UV threshold
ld_| :+ﬂ' v
+ T oV
OV threshold — = VIN
FBI:
+ LDO
VREF | VREGOK | 28v/
A Y 25V | t‘ |
— nterna
* > vee
PWM )] —
+ Control Logic Internal —e
ss | BST
]
Internal. |I<-
Compensation o On/Off time H
Internal SS e Minimum On/Off
e Light load
Internal VGG « OCP/OVP/UVP/NOC/ [] sw
TSD
o Soft-Start
o
S
.
I_:I GND
EN |: 3
EN Threshold | [ —>
E— g
< | _ocL
AGND :l THOK
h
7
155°C /20°C > -
_ﬂ— - L zc
-
AGND |: ] > .
_|_NocL
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7.3 FetEii A

7.3.1 PWM 2471 D-CAP3 =il

ek s 2 40 25 P 3 42 FR) PR B 2 O 7 5 B0 I U Jk B R o) (PWIMY) 451188, SCRFR AT DCAP3 i #% . DCAP3 izt
AR 1 50 N (R A 5 A A R AR A A, AE( IR ESR M Bk Y rR AR AR, SOy [ e AR A
FIANE TSR B . RO LT it 20 B R AR €« TPS56624x IL 0 & —/MRZE MRS , WAl B s
FEFAEH .

FERAEIROTFRS | B0 MOSFET 57T o I Hi—UCPEVHI BRI | Ik MOSFET 45260, I/ — Vi it 8
FRAUT MR LR Vour BECBIRTLI | & SRR Viy BUR | MBS oL B 4 (0 O
R | DRLAR N FG L SIBAT E . 4% ek BB 3 R 2 RO, — KRB 30 B | 00 MOSFET
KV . LR PR T 1 1A R0 A B R BN th 500, TSI ESR AR GOt 78

1101 J2 W % 262 (MLCC). DCAP3 Fitl i AN T 20T s f bl 44 SR B2

7.3.2 Eco-Mode ##f|

TPS56624x F =%k Eco-mode #EATBLIT , AIAEAR B N AR RIRR . 2kt AT B SO BRSSP , AR 2%
RS, A SRR AR TR, KRS TS A RS S @B . R B RS IR F
Ja , B MOSFET 2k, FEE TR PG , R b N IES Il Il a) L5 1480 il
P AR, I HL b T S8R AR B HE fp I ) FP BEAIG o PR A O T SN ) o X T AR B
&, SUEEBRMRIELL , W FERR R SRR . BEIZAT loyrwy) R A RIHE N2 1.

| _ 1 . (M~ Vour) x Vour
OUTEL ™ 2 % L x fgy Vin (1)
7.3.3 KRN W E RS 3

TPS56624x A WHBIEEH 5. EN BRUCIREVICHEF. EN 5y s i~Fi , WHEHEUR shDhRETTaRiZ A4 T
PWM LL# AR K15 25 HL T

U0 SR R AR AR R SN T L, SRR T AR DI, AT AR R HE R OB Vg A R ITIRIZ L T
o M7 SR ORA e g _E T A0 R

7.3.4 S EGFP

TPS56624x FLA7 i K it . %l EAR 55 T OVP IR , OVP KLk 24 u's P IE Bk b i el i &« w5
il MOSFET IKzh# AEM MOSFET JRah #8356 Wi . A& KRG |, SRR T OSIRAS .

7.3.5 RASFIELT

TPS56624x A i i~ AR T SSH K 3 HF ik 98% MKz T 4 VinfVout < 1.6 H Veg 8T Vrer
I, FFORAAR R PR R R, {8 TON ZEK DL K S is 47 9 o508 oS Ve R . 1 2 i 1] 6-18 g e ik gt
o /NSRBI R A K4 200kHz.

7.3.6 AR FRIERY

15 FH 320 B (AR T 2 1) el 3 R S B o ok A PR A (OCL) o 7 2 DR 765 B 1) £ W U FF S AL, g ¥ W A A )
FET IR . BEHR ST R RBURRIE . OF T SETHRS T | X i BRI AT 1R B M

FERE M FET P Sl |, FFOCHR DA MR | B f LR S TRoE

ViN

Vour

S B[]

i H FELJRRAE.

AR FET JFRH) S B, BEr iR DLERME 7 20 R B . TR O% FLIR I T M8 TR B louT. 0T SR A2 WA I FX) 45 11 Pl
T OCL /K, 32 4 R FET 19 S IRAS | B 4258 W & kot i A= i (BRI e R S B A 3 T 1)
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T ) | HEIMPUK TSI T OCL AF. 7EREm PSRNt | GBS A, F tos A
FrR B F .

ST G FARS | F B TR . GO B TR B0 2 | iU (A ey B S0 A
SAN IR | R A AR | B R A R T A TR e B TR O A L T A S
HLE RS, 2 FB HUR M RAR T UVP B ERT | UVP HCES M EIZ B | 5802 UVP IERI T (%
N 256 s ) JE KT | JETEWTEAEREI I (B 13ms ) 5 EHTEE).

HCIRBLEER A |, i R K D T A (A

TPS566247 /2 FCCM #ias . fEMBIT | S ER GO B 7 i RS . 1288 H A NOC ( fdiii )
DRI DIRE , LIS B K it . NOC R4 D e Al A I RS FEL I A . 24 LRSS PR UL A3 (BB 1 NOC
BIER | 1C R |, 285 Sl & . NOC SFAERR G | SRR IEH IT K.

By TPS566247 /& FCCM #i st 1, FrLl , R s O/ AR T 885 ik NOC , Wil S 2 th fL w1 H
5. HhEZ TR 2 #E

V
Vout X (1 - %;lt)

L=
2 X Frequency X NOCp,in

2)
7.3.7 REHABE (UVLO) fRe
UVLO TR DR I () 2 N AR R 28 F e o R FURAIC T UVLO BIME L | S 2x oCr. iX 2 dEHa iRy .
7.3.8 #SCl
AL I B B PR . SRR B, S oW, X ARH SR
7.4 SThReE R
7.4.1 Eco-Mode 31T

TPS566242 {f Eco-Mode [MafT , AI{ER G BISATIS ORFF AR . 2%t HUIRL B 00 BOIRAS BRI, PR EESS HLIL
B RASURAIE BT | X RELRIER A ANEL TR IL R . OB SRIRN TS | B
it MOSFET &Kl B S8R PIEIT , Fellds St NANESL R IEHE. TN 8] 1953 48 SHa
TR, I HL BT SR AU b v T B FCT BT 0 PR A AR TR S B K ] o X T SRR BEAIS , 59
BABRBOEEG | AT 4 SRR R

7.4.2 FCCM #3541

TPS566247 ftikiil CCM (FCCM) 5 NigfT |, IXfEFE i d3 fE B 8 A N IRKF LB S i s 1T, JE i
RIS HIRAS N TE . £ FCCM BaUIE] |, JFoesliR (FSW) 78 384N 1 70 BBl N 4E 72 — AN LR E KT, Bk
I T 75 B T S AT A Y B R SO N, (AR R R 3RS R R B
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8 L AL

&

PUR BB S B ANE T TI e, TI AR AERPE R e Bk . TI f0% 7 s g ot
EEHAE, PURRAEAINS B S AR A RS RE

o

8.1 MNARER

DEEAS AT Y ) B L R R e 4 A . Bl TR R S B B R RO BRI B R R, ST B R
N 6A. TIARYE LN it BN TPS56624x ik #ufE . tn] LI WEBENCH® #4584 #F %1t WEBENCH
BAE K —Fh AW R |, AR RIS AT U M) 2R & e R B 2 . AT A TR B S T W R

8.2 LRI

P 8-1 sl LT B LR 9 T 2% 8-1 TR INEER T AbNg . A (VRS (EVM) $R05. AT & AR T
iR

8-1 7”1 TPS56624x 12V %\ 1.05V % #4uas JH K,

VIN=3Vto16V ] 5
| viN , ’ ’ VIN FB , NV vour |
c1 c2 3 R1 7.5kQ
10pF_| 10pF_| 0.1 uF ’
—_ 2 5 [
sSw EN R2 |1
10 kQ Nea
= 3 4 N
_,__ GND AGND — Not Installed
VOUT =1.05V L1 = R3 20 kQ
{ vout YN »—9 AN VIN |
1.0 pH
C5 C6 C7 Cc8 =
22 uF |22 uF |22 pF | 22 uF R4 30 kQ
K 8-1. JREEE
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8.2.1 &R
% 8-1 44 TN TS

* 8-1. &t

2 A~BIE
LIPS N e 3% 16V
i HH LR 1.05V
BRI R, 2.5A ML AVout = +5%
i HH S0 L 20mV
e R ATE 1 B6A
IBATIZE 600kHz

8.2.2 4Nt 2

8.2.2.1 (&} WEBENCH® T ALIZE#I % 7 E

sk Al | {8 TPS566242 231411t B WEBENCH® Power Designer 612 5 fill %11 5 % .
sk Al | 8 TPS566247 2314 1% B WEBENCH® Power Designer 612 5 fill % i1 J5 % .

1. EEBARARL (Vi) Sl K (Vour ) At B (lout ) 23K
2. (A SREIAZ BT RESH, Wk 5 A A AR .
3. CRAERAIBOT SEMAES (TI) HAdmTAT BfE o5 ST B

WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 3+2' 51 7 SERF A Aot Deis i kLS .

EZHIEN R, AT PL R #AE

o BITHAME , MR R

o GBITIVEREMT I, TR HLER AR VR

o W R AR R 7 Z DU CAD #al S H

« FTEI PDF #& AR Btk It 5 R HE L2

5% WEBENCH T AV E4(Z R |, i V5 i www.ti.com/WEBENCH.
8.2.2.2 B H [E H A AT

o Y P P AT T A FB 1 BAIE] A B PR AR BEAT B E . T BCRAIA 2N 1% BUEIRIK 0 i ds . &
St M Ui 3 i Vour.

N T SRR BN IR, 15 SR B R R B &S, PO HBH I e B R 5 2 BN S 2, JF H FB
BN L AR B R R R R . B0 R2 A 10k Q 1 RLFHASRIT R et

Vour ——06><(1+—1)
ou’ . R2
(3)

8.2.2.3 FiHHIER AT

FIAE Sy D8l 3 1) LC BEBCE R A XML , w7 iEsl 4 Fon. AT, Coyr B HFRAUG 10A RUE , AR
HARFRME .

1

fP =
2nyLoytr % Cour )

XFFART P AR R AR AR A e DSCR— RS B A . EARBURTS |, BRI BRI 23 R th e i€ s R
G S 25 90 28 FH 28 A 1K) A 08 2 g 1o ARSI A2 /2 180° . 7E % I 2 AR A T | 189 25 AT 15 452 - 40dB
I IR, HARGL FRERA 180 LR FE. WIS AERIM A GIN T % il , APR G et IR B 155 - 40dB
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FEARZE - 20dB , Jf380 90 EEARMIAR T, A EBSUEGEN % m K L0y 66kHz. @O 4 H I A e 35 (1 B 2%
AN R 38 AL XU A F 20kHZ ZeAn, DARE p i A0 o B2 P AR 2 5 T v 2 {3 A2 008 PO R A7 A J32 DRl A A g 12 2
Ko BN RGN M H NALTIFRF (FSW) =732 .

* 8-2. BHITLAHE

BHBE (V) | R1Kke) | Reke) |0 | g un [BRU fﬁ,} H Coyr (1 F) ?::T CFF (pF)
G2l (xH) R (LF)

0.6 0 10.0 0.42 0.82 2.2 44 88 220 -
105 75 10.0 0.68 115 2.2 44 88 220 -

18 20.0 10.0 1 15 2.2 44 88 220 | 10470

25 95.0 30.0 12 2.2 47 44 88 220 | 10470

33 135.0 30.0 15 22 47 44 88 220 | 10470

5 220.0 30.0 2.2 22033 6.8 44 88 220 | 10470

320.0 30.0 2.2 33 6.8 44 88 220 | 10470

HLRK S I I (S0 FL AL W (B FRIAAN RMS BIRAE AT D5 #EaK 6. J5FEal 6 A 5 sl 7 115, e HURES AT i it
AR T R B, RMS BEUE DA L UK T 1H 5 ) RMS L.

Vout y Vinmaxy — Vour

llp_p

ViNmAX) Lo x fsw (5)
[ 4 ep
PEAK = lo 5 ®)
o 1 2
lorus) = 4flo” + S lie-p -

TR, T IR A 6.8A , T I RMS HEI A 6.02A. 8 FH [ HE Rk 885 WE744311100 |, 11
FIHLA A 8A |, HsE HLILA 15A.

HLA AR E A ESR ek th iR Su i . TPS56624x &1L 5 Mg R ol Al Ik ESR A & . HH 772X 8
i 5 o 4 PR AT B BUE RMS LA »

Vout * (Vin = Vour)
V12 x Vi x Lo x fawy ®)

lcorms) =

VS, i T 4 A 22uF MuRata GRM21BR61A226ME44L #itli 25 88 . P HAZRIMA ESR A
2m Q. HEEK RMS Hi N 0.47 A, S H A2 FIAUE LI N 4A.

8.2.2.4 N HEFHEFE

TPS56624x i £ — M ZAE A S | IF HARIER A ZORE 2 DR EAA S . THERIAM R A S AR
10pF MR R . SN 3 B RASL 0.1uF MRS (C3) AL , v THALEAN m A e R . € i
i LI A 2K T S KA L
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8.2.3 N 4k
PUREARE R 1E Vin = 12V, Vout = 1.05V. Ta = 25°C A4 FIAA ¥, BRAES A U
800 800
700 750
600 == 700
= ~
T 500 T 650
5 / 5
> > — | ]
8 300 8 550
[T [T
200 A — VIN=3V 500 — VIN=3V
— VIN=8V — VIN=8V
100 /y — VIN=12V 450 — VIN=12V
prZ —— VIN=16V —— VIN=168V
0 " IHEEEN | 400 |
0.001 0.01 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)
& 8-2. TPS566242 Fi#H 5 M [AIK R R & 8-3. TPS566247 SZE 5 M B E KR
0.25% 0.25%
—— VIN=3V — VIN =3V
—— VIN =6V —— VIN =6V
0.15% — VIN =12V 0.15% — VIN=12V
< —— — VIN=16V || — VIN=16V
g 0.05% | 5 0.05% \\
o o —— \
S -0.05% \< & -0.05% \\\
g 3
3 -0.15% \\\ 3 -0.15% \\
3 \ 3
-0.25% \ -0.25%
-0.35% -0.35%
0 1 3 4 5 6 0 1 3 4 5 6
lout (A) lout (A)
& 8-4. TPS566242 fiH AR 5 HBARIRR & 8-5. TPS566247 B FARR 5MBIH KX R
0.03% 0.03%
0.02% //\‘\ 0.02%
S 001% / \ S 0.01% e —— ]
| ©
5 o ~ 2 o ~
o / ° \
S -0.01% / \ & -0.01% /
2 -0.02% / \ 2 -0.02% /
S -0.03% / 3 -0.03% /
-0.04% | -0.04% |
-0.05% -0.05%
2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
Vin (V) Vin (V)
& 8-6. TPS566242 L ttif#ER 5 V,y AR AR (6A | & 8-7. TPS566247 LA R SMMAIKRAR ( 6A
H# ) it
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Vout=20mV/div(AC coupled)

SW=5V/div

o Vout=20mV/div(ACZ coupled):

SW=5V/div

100us/d|v

& 8-8. TPS566242 i i H [ E LU ( 0.01A fi#R )

2us/div

&l 8-9. TPS566247 it HLESYE ( 0.01A ## )

Vout=20mV/div(AC coupled)

SW=5V/div -

Vin= 5V/d|v

2us/div

& 8-10. %y R 40 ( 6A f1E )

1ms/d|v

& 8-11. iEiL EN B30, IOUT=6A

V|n 5V/div

EN=2V/div

I o
n=5v/div - EN=2V/div

Vout=500mV/div

Vout=500mV/div

‘ 2ms/div

K 8-12. i@it EN Kl ,

lour = 6A

4ms/div

& 8-13. £ V|y LFHRTESS

lour = 6A
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Vin=5V/div

: : T : : - Vout=50mV/div(AC coupled) : : : :

EN=2V/div - : % I : : : : : : :
Sl N SRR A IR .
Vout=500mV/div 1 \ : 5 : : ' : ; ' : : '

lout=5A/div

: ams/dv ’ S P VA —
Fl 8-14. 7€ Vin TREREE) | loyr = 6A /&l 8-15. TPS566242 BEATISE , 0.6A Z 5.4A , S
BN 2.5A/us

Vout=50mV/div(AC coupled) Vout=50mV/div(AC coupled)

lout=5A/div : : : s lout=5A/div -

200us/div ’ ' » ] : 200us/div
& 8-16. TPS566242 AR , 0.1A & 6A , fikp | B 8-17. TPS566247 AN , 0.6A £ 5.4A , A

BRA 2.5A/1s BN 2.5A/us

© Vout=50mV/div(AC coupled) ‘ vovut‘=500rvn\‘//div”

Sw=10V/div

lout=5A/div

- W o d : : IL=10A/div |

e e e

80us/div 80us/div

] 8-18. TPS566247 B#AMIN. , 0.1A £ 6A , FEH &l 8-19. TPS566242 IE & 1217 2 i i i 4 B
¥K AN 2.5A/us
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11.1.2 PRI

11.1.2.1 (/7 WEBENCH® T ALIZEH Bl X

fdr bl | 8 TPS566242 234431 B WEBENCH® Power Designer 1% & il %115 %
Adi b | 8 TPS566247 2344318 WEBENCH® Power Designer 1% & #ill % 1175 % .

1. ERBANFIANEE (ViN) -~ S EE (Vour ) A IR (lout ) Z3K.

2. fERMmASRBRAZ RIS E, WHCR. ST RFRRA,

3. BRI SRS (T1) HoAh T 47 (i v 5 kAT e .

WEBENCH Power Designer #2752 #il FHELE |, F=2' 5] 7 SZhF AR AT 02 15 00 A0k .
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o IBITHASTE , WEREEPIE UL R

o IBATIVEEREMN I, TR FER AR VR
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% WEBENCH T E {345 S | & Ui www.ti.com/WEBENCH.
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11.4 BEitn
D-CAP3™ and Tl E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

P AR LN A% B B & 1 7
11.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘Si. \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
11.6 RiER
TI RiEER ARARIERFH IR T ARE . BB ia e .
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPS566242DRLR ACTIVE SOT-5X3 DRL 6 4000 RoHS & Green Call TI'| SN Level-1-260C-UNLIM -40to 125 6242
TPS566247DRLR ACTIVE SOT-5X3 DRL 6 4000 RoOHS & Green Call Tl | SN Level-1-260C-UNLIM -40 to 125 6247 -

@ 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.

® | 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 TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE OUTLINE
SOT - 0.6 mm max height

DRLOOOGA

PLASTIC SMALL OUTLINE

=
(&N

PIN 1

ID AREA

0.05
0.00 TYP

|
| | ., 027
w 6X 015

0.1® |C|A|B
0.4
6X 0.2 @ 0.05W)

4223266/C 12/2021

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. Reference JEDEC registration MO-293 Variation UAAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE
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LAND PATTERN EXAMPLE
SCALE:30X
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(PREFERRED)

SOLDERMASK DETAILS
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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.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

6X(067) [ gy
P 1 ¢

6X (0.3) ‘

|
* |

)
T 4‘+S\(KLMM

4% (0.5)

I
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—

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4223266/C 12/2021

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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