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7.5 S5 (continued)
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7.7 HAVRE
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ks A AT— o Y /
S 60 i ke A A A q
N gl £ 40 v /
/1 — Vpn=12V 30 / d — Vpn=12V
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7.7 LAV (continued)
Fﬁjl;%ﬁwﬁ% , %:}rw VIN =24V, fSW =400kHz , TA =25°C
100 100
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E—— — A _\\\
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louT (A) lout (A)
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—T— /‘/ N
% P A ——— — :~ 80 ] ///’_‘\::
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80 | AT H— Ve // // p
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7.7 LAV (continued)
Fﬁjl;%ﬁwﬁ% , %:}rw VlN =24V, fSW =400kHz , TA =25°C
32 4
—— UVLO_TURN ON
/ —— UVLO_TURN OFF
30 / 39—
/ \\\
— |
—_ / % 3.8 —
<3 28 s
] / >
/ Z 37
26 \
~ 3.6 E— m—
\\\
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50 25 O 25 50 75 100 125 150 175 50 25 O 25 50 75 100 125 150 175
Temperature(°C) Temperature(°C)
B 7-13. Vi AR SEERRXR Bl 7-14. Viy UVLO 5B ERKZR
0.8 1.8
—— HS Current Limit
y T— —— LS Current Limit
0.7995 R
s / \ 16 —
T 0.799 < B
g / \\ £
> 0.7985 3 14
8 ~ =
5 g
5 >
2 0798 o
x 12
0.7975 —
0.797 1
50 25 0 25 50 75 100 125 150 175 50 -25 0 25 50 75 100 125 150
Temperature(°C) Temperature(°C)
B 7-15. BAEmE SRS KRR Bl 7-16. HS 1 LS MW RHISEERKIR R
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8 E4nii e

8.1 iR

LMR516xx #5448 & — 2K W 5. 2 H I B B FDD B R e ds |, TAERIEHIE N 4V £ 65V. LMR51610 REfi% LA
e /NI RS R 1A I ER A3 TR |, 11 LMR51606 GE5 R4 mA 0.6A MBI, Z &5 G EH
TFEFN M ZAA . AREGEE | 5B W B,

LMR516xx > H [H] 2 Al 0 (E i i =04 il . PFM ROARTE 32 Tk iy 2 it N PFM B 0OR SIS 808 . FPWM RROAR
A ERR A B A T SR HE F R S0 . T O T A S T SRR . 1% gt B A AMETh RS AT
LB (A 9 R F AR AN e

R 25 RE AN PN 5 B s S5 AR S S R N SRS T RS HL S FAE R S E . R R EEE DR LI

o VN RIESE

o B EIR R

o W X I R

G RV BT B AN I, 5EHEES B BE TRl S L) PCB AR

=3
8.2 TR T HE K]
EN
—
L]
VCC N < r
"| Enable » LDO |« L]vIN
Precision | -
Enable N {1cs
HSI Sense
Internal |
SS g

A 4

L

+
EA > G-\
REF i
. RNy
Y ¥ TSD UVLO .
FB [ . +0
C

——
PEM PWM CONTROL LOGIC o []sw
Detector —>
Slope
Ton_min/Toff_min Comp p
Detector Freq HICCUP Zero
Foldback Detector Cross Ly —| [:
[ A A
[
4
Oscillator LSI Sense
FB
!
| -
GND
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8.3 ke i EA

8.3.1 [A RE S AR I A miL AR S

LMR516xx [ UL iz 47 Ut B f 2755 77 fE RN IR 8-1 W B LMR516xx A& — 3k [Fl D B R i e , B K
il (HS) A (LS) 1% ( FI2BEE9a8 ) - LMR516xx il i Al F 52 % (1) o 25 E AT IF s A A NMOS J15% , 3k
RO s ST S E , SW S HEE LT EZ Vi, S ER i DLERMERER (Vin - VouTt)/L
BN M TF e bl 3 H 2 RO PR AR e fE 20 I il 9 FEIX I () J of 2 S0l . o J R R0 e R 0 7 5% AR
E Vour/l B . BEIEEHSEHSEON S D = ton/Tew » Hm toy & mMIIT 5 S@ N 8] |, Tow /&%)
o Bedn R m A BOE I R S b D ORGERFE R it R . 7R ] ZRSHFE R EAR IR R RS Heds b, D St
JE R E E ) SRR D :VOUT/VIN°

Vsw
A

Vin D = ton/ Tsw

SW Voltage

ton torr

v

Inductor Current

t
0 >

>

& 8-1. B FIEM (CCM) THI SW ¥ ;S fl BBk a8 R IR I T

LMR516xx K F [i] 5 #9148 0 A P A A s ol o o P b s s U 0 B e -1 2 VR b o e e 8 4 W A PR 1 2SR 3R AR
R P L IAE R S AT o e 0 v 0 O e PR R, - U P R R A LTS 42 1) v 0 5 ) 5 e
). F R RS A NIAME D BE | T BBV AN O, BETE R, JF BT DU SR & P R A R A LT
e TR, IEWAEAMHT |, Fids IE e R TE. ERAHEMH T , LMR516xx KL PFM #5520 T {F &
YERFRBCE (PFM AR ), 3000 FPWM A5 T AR SRSB4 tH e R 0 7™ 2 i H r s 8 5 R 8 BT S8
( FPWM fiiA ) ©
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8.3.2 AT Bk

RTEFEAN TAE R VG N R R Mk AR R f e B, SR i 77— 0.8V IR &L HERL T (VRer). firH B R AT
L Vour M1 FB 5l BRI B B3 T W B . TI @#UERBZEN 1% HIEE REUCHHEEEEN FB 0 K45

MR 4 Pir 75 1 2 1 2 LA A B 6 0 IR FEBEAE. Regp , JFAE A 70 1 RIFE S Regre Resr MIHEEJEH N
10kQ & 100kQ. £ PFM iZ47HT , Wit F B IUMECRFFK Vour KIEHEE , WIAEHBAKHY Rept H. 1EK
BAEEMET , Regt B/ |, R BIK. Regr BUK , W AOBEAS I/ | R 282 FERSCR IO BN, X —
MUUHEAH. B2, TIAEY Regr B AT IMQ |, iXFESE RBIERZTE R 5 2RI E FIRM . Repr [EHCK | Bk
fﬁ%ﬁéﬁiﬂﬁ&iﬂ}\fi’fﬁ%ﬁﬂ%ﬁ?ﬂ%ﬁﬁﬁfi’fﬁ%lHfﬂﬁﬁﬁtﬁiﬁﬁ%ﬁéﬁo FEL BFL 43 P 285 IO 6% 110 2% 26 R P8 30 A s S e i 1 R
R

Vour
Rrer
FB[
Ress
&l 8-2. Wyt R E
VouTr — V
Rppr = Your ~ Vrer) OU\TIREFREF) X RpB (1)

833 EH

EN 5| i _E i s R4 H LMR516X HIFF 8 A1 OG AHEE . M E(RT 1V (( SLRE ) B, #30K eWr 5 12 s i e
%, HIETE T 1.227V ( #AME ) . EN SIBIZHA S, ARG T EE RS . LMR516xx LAE K
AT BT VAR EN R E] VIN. 4 Viy T TEVEE N |, ZiEE F LMR516xx H A 3).

VP N RS2 25 TR AL RE 70 [ 4% Rent M1 Reng (1 8-3) KOV SR dE SRS % HO R 48 UVLO H-F. R4t UVLO 7]
FHT E T R A S AT I F R . R GE UVLO mT I TI 5], AT A OR 7] S2 18 4T BSE I FLE AR B (491 2 LI
R ) o AN, I fE AN IZARE 5ok EKEN EN F N\ SEIL R G PPz f AR

&ZE
EN Sl EARE AT Viy + 0.3V, TI ARZHUAE Viy 9 OV I jitihn EN HL % .

§ RENT

|

] EN

F{ENB

<

8-3. Hift e EAR LI RS UVLO
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8.3.4 BJH M IE] . AT ] AR 1R

I ] (Ton_min) A& T U 56 ATl R i B 1) . LMR516xx 1 Ton min SEAUE Y 80ns. 5 K 5% T (1]
(Torr_miN) ZFE EMIF AT R W AN 7] . Topr min IEH 09 200ns. 7E CCM i21THE0T | Ton min M Torr miN
VB 1] P s B 45 T T T R A%

A SR ITIR I e/ B N

Dpin = Ton_miN X fsw 2)
A FCVFARITIR I BOR HAS A

Dmax = 1= Torr_mIN X fsw 3)
25 58 P R RN, B ITR A ROR Vi TTEE LR AR

VouTt )

VIN.MAX = X Ton MIN

A EIRIIRIT, AT iR AT D Vi

Vout 5)

VIN.MIN = T= g X Torr_MIN

£ LMR516xx 1, Ton_min B4 Torr min R JG , S RAIARGTIRTT 58, X AT BB ok o 22 LU BB AR ae /N o5 22
k.

I A Vi RS INmED . LSl R Ton min G, PRI SIS, [N Viy gk8: T
B, KRR T A, TE Vour PREFIERF & 72 4 AR R A .

BIEAR VN SR T EREORR S A b, SRR 7 RE M . ARSI E] Topr min Ja , RIS FRAG , ATTTAR
Py REa 6 R A . AERXAMEOLT |, AT DMK 5 K% 200kHz,  SEMR iR V6 Bl LMR516xx i i
JEBERSE IR LIS Vi KR BRSO T PRAFARSE |, TS SEAR A 28

TER AT IR F AR R 2 i BB R MBI T, fow BN |, Vin wax FETHR S T Vin min BE 22 PRI
8.3.5 H¥HE

LMR516xx HAHEMIK B2 58 kas. CB 5 IR SW 5| Bz 18] i)/ L7 45 9 i il MOSFET S (MR AR ZN i s . 24
rrfll MOSFET 6T HARMIT ¢ S , B2 A SR A . EUEH 0.1 uF B AR, TI R H] B/ R
£y XTR B X5R. #UE BTy 16V B it B LA, AR 38N BE A R T Y Tl A PRAIE AR E P RE

8.3.6 T AN B AR

LMR516xx $&F 1 WEAE A AL ias IR BRAE , Iobas PR St oM s Ry, F BR e Ko A A (E IR
IR AL T 57 0 P JE L AT A i AR 6 SO ) S A e R L R AR D ip ) AR, DR ) e e 25 11 i Kt LU 32
JEI S AT BR A1) P i 8, i e S O - R R e

U MOSFET a2l it O 7 e ai ek Ve ] PR A S O AR PR S B o = s (T DR A B g Vi e 1) 5 g, 2> Aar il
F IR AR BANITRFAMIN , ST R RRie SREBORE (EA) IERBBAME 5 BT . ARED
VSR, S0 ZaE 7 e T SR8 P 370 32 B KB AR AR RMEL s priocy (& ) HOBR (152
HAIFIE) o

BEA , LT FZAR MOSFET fHUFHEAT R AN s . S RMTT 56 SImIY | HURHFTTGA TR 0 SRR T %
 HL R TR B Is vioc) » WRIUTF S S AE TF S J I 45 SR T FF (18 B B 4 “T4F1E ) o ARIITF 4R
S, AT AE R LRSI R FE , BRI T Iis viocy. RUF L IRIUTFFRWITT | miflTFLAE LT SEIX
)2 54208 . TR Ius viocy i . VAAE RIS (E PR BR 42 ISR A P J5 R LI, O T LA 7 23 6 A5 i
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Iys_pk(oc) +ILs_v(0C)
2

louT_MAX = (6)
IR AR T Veer I 40% , (RIS M B R £ 22 256 NIl Ius pr(oc) » I H WS R B &
Wk, IEWERN T |, g S kM IFS W ER 18] Thccup ( #MU{E N 150ms ) N — BEARFERPBIRA |, )5
LMR516xx 2 22 B A 80 an S I 90 sl 8 B W e 175 AT SR A AE , WISt A R, BRI E k. Wiss
RS PR ™ ST IR A5 NI TOHE |, AT B LE 28 143 SN 52 BB AR 4 58

X FPWM A, HUBES LR AT DGR SUE . 2% it (R 62 re i FRAE ILsvocy I, ARIUITFSRAS Wit T
NGB o Z A AT ORI RO A 2 K B 1] F AL R S

8.3.7 a3

B R Bl R B AT B LA TRV BRI LMRS16xx AN Bl . 308 il o 76 a4 7 R FH Bl B 2248 7
oy PN PR P R OR ST o SRR Bl Ry 2.3 ms

LMR516xx JEAE 1 FIFAG IR ARG B 17 Toce sk ( SEE 33ms ) o WIREATILREME | 7£RAT K
A Vour BRI, JRVE IR SRR DU A BRIORY |, X VT e 7E ST N T S8 U S BU R H 30 .
VR AERTAEANTH i 22 g Rt P S 00 T P SR 3EAT BB B30 . LMRS16xx B 538 1T 75 /5 3h 3 51 191 ] £ 78 B et
8] Tocp i A2l 127 HL S HLIAURORE b 1 B2 45 78 B R A BE I Vour

8.3.8 Rk

LMR516xx #2ft )y &AW Dy fe , AEAESS IR IE 165 °C BRI E4F . S U AR FET 78 #OCHT I #5145 11
FKo ERRFIREEREZR 145 °C LUT G, #311R 08 R 3l 1 A B850 Sl g2 1 1 L P31
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8.4 B IhEEAE
8.4.1 L=

EN 54 LMR516xx &4 AT/ 668 . 24 Ven KT 1V (B ) i, 2344 T Wiz, LMR516xx
KA Vi KESE R (UVLO). Wik Viy AR T 3.56V ( #74E ) (1) UVLO BIME , TIFE#3s 5C ] .

8.4.2 IBATHER

M Ven B VN B@ T % B TAERER , LMR516xx & Ti2478850. )i A LMR516xx (1) 8% & 577 & EN 51
BEHEZE VIN 51 ZANEAT 4V 2 65V I LAEuER | thigfEl Rvrdstta B3, B20 7 8.3.3, 1
A RN B B X AT HCP LIS R

FEBATIERT |, MR SO IR AN , LMR516xx KR HL LA R DU A — -

1. EEFEB (CCM) AR EE |, B Im R T I R RSO —F (& AT PFM 1 FPWM hit
)

S F I (DCM) @ M Sk F /N T I FRUR IR S0 — i), JFOOIURE E (UEH T PFM FRAS )
Jik AR g (PEM) @ BRI T, FFRME N % (AUEH T PFM hiCA )

sl Rk b 5 B2 TR AR S (FPWM) © 7EBLHRERR 3 7E N IRHE T 26, PO [ 8 (UEH T FPWM JiRA )

8.4.3 CCM &=,

2GR T I A i RS LR B — 2R LMR516xx K iE 4 §i@ A (CCM) iz47. £ CCM #XF | iz
T E | B BRSO /D , LMR51610 5% LMR51606 155 K4 H B 2 518 1A 57 0.6A.

8.4.4 BHABIBST ( PFM fiiA )

X PEM A |, 473 B /N T CCM AR R i 06 (8 A B 3% FEL IR 10— 2B, LMR516xx K LA % 82 55 A 2
(DCM) ( tBFR & B (DEM) ) 1847 . £ DCM iz st F |, e MR o ( #AME N OmA ) i,
RTF 2o, DEHE SR . 5% 08T rsmE PWM BRIZ/T AL, DCM 5 5 0] 9820 FF 6 F ke F 5@ 37
¥

FERRABRABAT WA, 2 b A bk P AR ) (PFM) RE5K DLAE RS R R I8 1T o 240k B U 252 S8 I 18] ton_ min
B e/ NEE IR IR lpeak win ( SEZEEN 330mA ) I, S8R S BRARTT SRR LR FF LR AS € » 7E PFM 55X
T, MR TR, BHABR SRR SRR |, DMEARE M BERE. B TAERIFRNEREE N , PFM
BATI AT P Rk it — 2D TR

8.4.5 R MEIZIT (FPWM fRA )

T FPWM Bk, LMR516xx 76564 5450 B o B2 e S BRI T ek o 1 e o S
FCER I, B 2 R I AT . R T T A T SO (R SRR MG, R 4 o S A0
L I iR 2 i {1 R

rOD
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9 L FH AN SE it

&

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

9.1 MAfER

LMR516xx /& — K B/ B R 428 . LMR51610 185 F T3 505 1%\ R F3 o BAR i f H BB s, &5
K RN 1A. LMR51606 38 5 F K5 45 = B N B 36 o B B e HE B LR, B K3 HL R 0.6A
DLF ¥t FE AT T8 LMR516xx 1% oiE .

9.2 LRI
LMR51610 R AR Ao, RIVAT S 3H T8 Vil A9 vE 58 v s 2 60 nfe [ o i 1 FL o &1 -1 JRois 17 AR i 2
K.

VIN CB

Rest
118 kQ

COUT

& il -
22.1 kQ
& 9-1. B F g%

AR IO D6 A L FH B TR, AR B4 PR B B R e M AR TE . 38 9-1 W] LI SRR b ide 5 HH e U 2% oA
% 9-1. L fl Coyt MAIMH

GND FB

fsw (kHz) Vour (V) lout (A) L (uH) Cour (uF) ¥ Regr (kQ) Rrge(k Q)
3.3 1 22 22uF/16Vv 69.8 22.1
400 5 1 33 22uF/25V 118 22.1
12 1 68 2 x 22uF/25V 309 22.1
3.3 1 8.2 10uF/16V 69.8 221
1100 5 1 10 10uF/25V 118 221
12 1 22 22F/25V + 10uF/25V 309 221

(1)  ZRPEH T EERES.
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9.2.1 FitHER
NERET I RFIGH TS PR . R pE £ 9-2 HATFIMSEUE NS EL
% 9-2. ®itnBISH

SR H
HINHE , VN 5V uA{E , 6 V-65V [ LIETEH
i BIE , Vourt 5V £3%
KRB IR L lout_max 1A
il ph. Rk ( 0.25A %= 0.75A) +5%
A HLE S0 0.5%
BATHIE 400kHz

9.2.2 AR
9.2.2.1 {#/ WEBENCH® T A& EHt%if 7K

A bat | fEF LMR51610 2344 314% 8 WEBENCH® Power Designer )& i€ #1111 77 %

1. EREEARMABLE (Vin) -~ B (Vour ) Ml I (lour ) #ZXR.
2. AR R AL B RS A, Wk, 5 SRR .
3. KRBT SN (TI) Hofh rT A7 B R T7 AT HEEL .

WEBENCH Power Designer #2{t 1 %€ il [RELIE] , Jf-27 1] 1 SEI O B AT LB DL IO Mkl o

FEZHAROT | ATAT DU #RAE

o BATHAMGRE, WEEIPIY LKL BB RE

o BITRERETIE , TR RBRARAERE

o fE LB BRI R 77 S LUK ] CAD s 3R i
* ITED PDF %M B iH 5 0 5 F Sk

% WEBENCH T E 345 S | & U7 www.ti.com/WEBENCH.

9.2.2.2 i B IR E K

LMR516xx 231 Bt H s T AR ok FEBH 43 TR 28 I AT T . IR 4% il b s iR F B Regr A1F I it FLRH
Rrgg A . HFER 7 FTf e e e gs 1 % U HLUE -

Renm — (VouT — VREF)
FBT =~ Vegp

X Rppp (7)
¥ Repp HIEE N 22.1kQ. U TS H L E N 5V I H Vrgr = 0.8V B, Regr ME AT 5 F20 7 tH 5 A
o BT A T DG HEA 116kQ , BRI HE 7 hri#E(E 118kQ.

9.2.2.3 FXHF

YFF SRR s, ] DU SN G R B R BN Y R RS, R RSP DN, oA S . HA2
B T A A R 2 T S I0RE |, MM B BE T O RCR 72 AR B 2 (3 . JF ool id 52 IR T 5 Rl FL YR
KW B am AT TR BN EE T B R ANREATBR G | g2 A G ] R TERIT [ AR AR R TR . R
151 3% B PR T S AT 400kHZ

9.2.2.4 HEEEFE

H R B8 f S B () S B0 HURS . AT HLA AT RMS B . FEJERAE B UM A SO L I I A i Bl . S0 FRBE S
i N R TR 8 0 v, DR s s A ) e RN R R R S B N UK Ly R 5 R 9 SRt U B
IME o Kinp 72 27 HEUIER ST H IR AR AR X T2 i Rt R R . Kinp HO & B L R e 4 88 S K louT

1) 20% % 60%. FEBFI IR ESEATIAE , RMS FIg(E fkas B im v RRAR o PSS VR AT F A0 200K T U A P
VL BRI 7K
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_ Your (Vin_max ~ Vour)

Al VIN_MAX X LXfsw

8)

L = VIN_MAX —Vour Vout
MIN = "oyt XKinp ™ VIN_MAX X fsw

©)

TR TT IR R RO AR ABME | IR AT DA RS I BOEE ] DCR /. RUST/MRIHUER, TSl
HONRBEIN BT TR RS AL R UL ETIRE AT S R i A T N (R DR AR R
L R RS AR OISO S R R A, SO RS SR R K
i LR S0 X A AR SR ) T A DU AL DK PR S IR - K 1Y FL A S FL U P 4
P AR (R R L
PEBETF R Bl k% Kinp = 0.3 T B /N UBME DY 32.9 nH. b #R A A iR 3Z3L M bR e 33uH. RMS ity
1.5A. MAHLIN 2.6A Bk AU,
9.2.2.5 Fyil BHEHLFF
B E A S LC YR ATL AL . SR T AEMR NG H a2, DARERBA RN R . 08 ST R 1
#as Cour » WUONE HE MR i th AR S0 . PR A e vk DA A 38 e e A U ) 1 i HE P PR I b 55 R e
HLUIS SO A b B LS. — 70 b RS it it il Y P AR R SRR R I BB (ESRY) JE K

AVOUT_ESR = Aip, X ESR = Kjnp X [gyT X ESR (10)

I — 7 e PRI LA SO i Y P A TS TR B
FL IS S (R A AR AR IR, B ST PR Ve (B S0 /N T 7 N I B2 A

Ay, _ _Kinp Xlgyr
8 x fow X Coyt ~ 8 X fgw X CouT

AVour_c = (11)
i AR EZ R MBS IAS IR S o o R4 R AP ERET |, i A 270 B A U BT RE M K2
O IR AL R A FE A o 5 300 2% 0428 1) A B 00 75 2 )\ A BCBE 22 )b ) U R L B FEL AT R T &2 5 B IRD 1) 3 £
WS, Wi AL TUEE K, A Red gt )\ AN P B IR R 22, Wi BRI g il N .. R
A 12 IR T 18 7E Vout S A R i 75 1 /N H FELAR

6 X (IOH —IoL )
fsw X AVoyuT_SHOOT

COUT > 7)( (12)

Hr

* Kinp = HLBRSU I SUE B30 (Ail/lour)
o oL = FEBEASLLRE A AR T R
o lon = FUERIEAS T FE A R T A H A
* Vourt sHoot = H Frfi i H iyl R

PR T, Hbss i S0e 25 mV.e B AVoyut gsr = AVour ¢ = 15mV , #&F Kinp = 0.3 @i 52K
10 AIfFHAKT 50mQ /) ESR , 8 775 11 "I AN T 6.25uF 1) Coyre AT H bR i AR o R
't‘ﬁlj ) AVOUT_SHOOT =5% x VOUT =250mV., Efoﬁiﬁﬁﬁﬁ 12 Tl_ﬁtlj COUT AT ZOHFO é/%iﬁﬁﬁ ) iﬁﬂj %?g
IR bRAE L 20 w Fo BB BIFEA , R ESR 4y 5mQ ) 22uF . 25V, X7R W& A4 -

9.2.2.6 W\ BFHEFE

LMR51610 &3 % — a2 A miiim N LA A ds . moilE M R A S R iUy 2.2 0 F B0 e TI &Y
iR A R A5E HUR 1 XER B X7R iy i it i B FL 2 o B0 HL R A UK T e KN L I o A2 Pl e A 28
MIREA , TI @ UCHUE U Y iR KRR S I A% o BRI A — N EIE HEUS D 100V ) 2.2 u Fy X7R IR LA
BB LRSS . SRCB AP (ESR) 2958 10mQ , #UE RN 1A. A3 —AMEN 0.1 uF HRSH T
FATIEIE , I LA AR R T RESE I SR 5 TR
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9.2.2.7 HEH I

B LMR516xx W10 75 2 H 25 A (Cgoot). A INHEHAIE B KN 16V BUE & 0.1uF HASHAR . HAEH
FARHAE SW B JAT CB 5l Z i8], N T HfRE R e | B2 AR BIIE HA XTR 80 X5R 252 H A Ji 1)
il R P T L A

9.2.2.8 R [EHE R E S
AGHRIE (UVLO) it Rent A1 Reng HIZNE 3 E M2 KA. UVLO AP EIME , —ANEH T\ & /A
K EE ] | B —ANE TN s s RS N ] . 5 RS 13 AT TR E Vi UVLO HF.

R +R
EBT ENB (13)

\' =V X
IN_RISING ENH RENB

LMR51610 /] EN _ETFRIME (Venn) WEN 1.227 V ( JL8E ) . A Reng £ 200k Q DU AT REJR/N K B HLIR K15
NH. IR FTE Viy UVLO BN 6.0V, AT U A 5 FE30 14 5 Rent HIME

VIN_RISING
RgNT = (V_ET - 1) x RENB (14)

B FIRAR AT IR E N 775.6kQ |, Rtk £ 768k Q HIFRAE(E . P24 T UVLO BI{EZE T 4.84 V|, mli@Eid
iR 15 THEAE , H EN B E (Ven Hys) N 0.227 V ((JLBUE ) .

REBT + RENB
VIN_FALLING = (VENH — VENH_HYS) T Renp (15)

9.2.2.9 BfCIE/FH i

LMR516xx i ] I T B AR D e He s | Ja 3 (6 BT it o 7 28— NI AR o i RTHE LMRSE16xx T K7 A
FEREURE AR AR SO0 #AT PR AR, Wl 9-2 B

Design works with or
Csoor | without rectifying diode
0.1 pF

VIN cB

Lout

22 uF
22.1kQ

Kl 9-2. ZERIEFP AR

GND FB
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9.2.3 ML

AR A M, BNLLTR&MEER - Vin =24V, Vour = 5V, faw = 400kHz , L = 33uH , Coyt = 22uF , Ta =
25°C.

e Vsw[10V/div]
= ' AAAAAAAAAMAMAAAMNA
} |LlsoomA/di\?fwwVW‘VV\I‘VV\;VV\,
B

3

Vout(AC)[20mV/div]

; - | e | L | Lo | | L [T | 1| L | i | oo | Lo | Lot | Lol | Lt | o] 1,
M\N\W\W E)mg&‘ WA i ﬁ,.%yﬂwq,\ WN*&”M b ,w‘w .,%»3»«%?%Wm%ﬁm&«&%¥m w%w;.,
I Vout(AC)[10mV/div]

Time[8ms/div]

B 9-3. EHT BILB B 9-4. JHHT BILCB

[7] : [7]

Time[4us/div]

Ven[2V/div]

Vin[10V/div] — —
/ 1 /
Vout[2V/div] / 4 Vout[2V/div] / 4
o o

1.[500mA/div]

1.[500mA/div]

Time[800us/div]

’ 9-5. B V|\ JE3) K 9-6. /1 EN 53}

Time[800us/div]

Vout(AC)[200mV/div] Vout(AC)[500mV/div]
i DW

1L[S00mA/div] | 4

emmme— m——— {500mA/div]
D [
Time[800us/div] Time[400us/div]
& 9-7. f1E A ( 0.25A % 0.75A) & 9-8. WA (0A £ 1A)
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Vout[2V/div]

|

1.[500mA/div]

1
Time[200ms/div]

A 9-9. FH R AR R

9.3 HJRA AL

LMR516xx [ {E 4 V | 65V B4 N HEETEE BT . i N BIES ST BRI | Ge& 2 K5\ B HAR
R iR . SN YR FE B R AR, DS N BB S AN 2 7E LMR516xx FELJE FE I _F 38 Rl A2 8 = 1)
FEFE , AT 8 SR 1) UVLO s fih R A RS Ao SR N R 55 LMR516xx @it JLgE~) | B4k 71
BRI ATRE T EAUMI R B E A . REEHENBMEIFA R , H— 8L 10uF 522 uF
fif LS 2% o

9.4 i/

9.4.1 fifHIEE

b (A SRy R A B R BT ) — DB . P FTIRSE R IR FE E A PCB , SEBLH (it BB e RE . #
PERE , IFHE KR RN L EL ) EMI

o NGB Cn ST HEEEIT VIN 5] IFT GND BIICE « i\ 72 BRI L H 2 25 1 Hh 0 257 0, £
F) GND 5| JHI JR T =~ 1 o

o FB 3| IM E 2R R AT . S HIPA %8¢ Regr A1 Regg D415 FB 51l WS 68 Vout IR SRR
XA Vour TR . Vour KRR B 15 4, B W BRIZ 7 4h— T i — 2 R &l .

o WURTTRE , AE P IEAE— 2 R 0T T A N AT B R AR

© Vins Vour 2 s 28 bl BRI o 1% B A AT /N EE e B N B HE B AR L AT A E TR %, A R B g
R

o R RIASEEGA. GND. VIN A1 SW 5| 424 T HUEAER 42 |, It GND. VIN F1 SW -1 i 7 v R AT g
Ko 5 AR B B ALK THZ B 0 7 %42 31 PCB K2 B Pl st PCB A ZANEME |, IB4iX
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9.4.1.1 4T EMI #7119/ & & 7 /7

EMI Hg 5152 e R AL R AL AR AR TT SR B e 8 P I Kb R 2R Al K P A B (R T BB, EMIT g e
S ST N S P47 BB T8 — A e 0 8 55 % L T g Kk R UL D v LR A AL R AL A SR IR AC B AR o B TR 55 B AN
SR REFEIL VIN 5] BRT GND 51 BITRE | 1X A FFR EMI AR EET7E -

HERE R AR SW B L ZIUR AT RESRE | IF H. 58 FE N R R IR AR IR A S B B R . 200N G S
PRAZA S 1T JE AR R B AR (TR ), DUR AT RN/ N F A FEBH . ot H 2 28 A ZBUSE T RGBS 1) VouT Sl B | IF
A [H i 2 GND 3] .

9.4.1.2 RAM

TR AR R T B IS AR (Y e PR UK, TR BB ) TR AR EEIE FB Sl AS R SEIL B E . FB 51 IRZETK
SN, B, %0 S T BT A XA AR UK. Bt ESEEEL FB S| AL ECE R AR AT
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N FBAG S IATZR I, IR AR 5 o A i1 R ARBRPTT 0, BRI R IEs NVEZ KL, A Vour 2
HLBEL 70 e A RO B R FT A — R

R SRR G B 10 FL R B R AR 0 S s ) S AT AN oy AT I A 2 6 s B O B R B e 0 LA
JEE o A ERF S 5t H B 73 e 2% 1) B H A I 7 2R 02 25 SW 15 RUB AR AT LR | DA Gl A7 JF G 75 ¥ BB 5 T
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9.4.2 1 R
Notes:
1. BOOT capacitor must be close to
vouTt CB and SW pins.
2. SW area must be small.
i Output Bypass Output | 3. Output voltage set resistors must
Capacitor Inductor | be close to FB pin.
BOOT .
Capacitor 4. Input bypass capacitor
l must be close to VIN and GND pins.
5. Use ground plane to keep a low
—|_ . GND impedance.
GND
T s sw—T ]
N
() [T eno VNG T ] VIN
L1 FB EN i
Input Bypass
Output Voltage Cgpacit{)pr
Set Resistors o O
/ /
Vo)
-~ ~-
GND

i”) VIA (Connect to GND Plane)

& 9-10. fi 7
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10 22 F0SCRS S HF

10.1 2340

10.1.1 FE=Hr= MG FFEH

TI A S5 = J7 7= RS A RIIME R, AR RS B2 i IR 55 B RS 1R3E F PR DRI AT, ASBER stk
57 A BOR 45 SRR B AT TP i BIR 45— R R iAo

10.1.2 FFRZ#

10.1.2.1 &/ WEBENCH® T A& E# R TE

A bal | fEFH LMR51610 2344 314& 8 WEBENCH® Power Designer €)% & #1117 % -
1. ERBANENEIE (V) ~ BHEBIE (Vout ) FfH B (lout ) ZK.

2. fFRMMABRR/RAAZ RIS E, WHCR. ST AFERA,

3. KRR SRS (T1) HoAh vl 4T B v 5 kAT LU o

WEBENCH Power Designer #2fit il ERBLE] | FE2'51 1 SEIOag Ao A B2 15 DL 0 RHS 5
EZHIEHT , ATHAT BAUR#4E

o BITHAGE , WEE BRI L E R

o IBATIVEREMTEL , TR RE

o g R E AR F 7 R DL CAD # a3 HY

« FTE) PDF #& R Beit-fie 5 It 5 R L

% WEBENCH T EMEHE R |, & V7R www.ti.com/WEBENCH.

10.2 SCRY S HF

10.2.1 ABE3CRY

S LA T AR SCRY

HEHALSE (T1) , AN-1149 F I AT H5 7T N R
10.3 B EFTE AN

FHRWCC SERE R |, 5 HIE ti.com LRIEIFF S OCIEIe. mid 74 R AT, RV ARG f B
R AXRELNEMGER | WEEEM OB SO P RS BT iR,

10.4 ST HFFHEE
TIE2E™ LHpIE R TR EE S LR | W HEM T FIREME . 20 IF A M350, 4R IE w
FE R E S R @S] S B R B 1 S B .

HERM AR BB DTS IR fefit. KSR IFAMIER TI BRI, IF HAS 2 ek TI LR B3
THH CRER 630D .

10.5 Fitp
TI E2E™ is a trademark of Texas Instruments.
SIMPLE SWITCHER® is a registered trademark of Texas Instruments.

FrE mibR A B BT & = .
10.6 FHIERESG

A (ESD) SHIRIX AR L o S (TI) e UG i 24 i 57 HS 6 A P A S L RS 5 TE Ay Kb 2
A RIZASRLT | ] s SR S AR BB

m ESD HIBR/NE SERUNITERE S , KBRS MBT. H 3 ISR L BR 7T RETE 2 5 2 BIHUR | KR FNAEF MRS
HOE DR AT RE 2 S BUARE S HL R A AU AAT .
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10.7 RiER
TI RiE#E RAERFN IR T ARG 157 REAENG 17 R S

1M U, 2RISR

TR A N AT G R . X5 B4R E S F e o 8l . BR a2 , AR TEM , H
ASKHSATIEAT . A RILEAR R AR A hiAS | 75 2 0 A2 00 (1 3 A
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PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
LMR51606XDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 150 606X
LMR51606XFDBVR ACTIVE SOT-23 DBV 6 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 150 06XF
LMR51606YDBVR ACTIVE SOT-23 DBV 6 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 150 606Y
LMR51606YFDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 150 06YF
LMR51610XDBVR ACTIVE SOT-23 DBV 6 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 150 610X
PLMR51610XDBVR ACTIVE SOT-23 DBV 6 3000 TBD Call Tl Call Tl -40 to 150
PLMR51610XFDBVR ACTIVE SOT-23 DBV 6 3000 TBD Call Tl Call Tl -40 to 150

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

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

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
26
S Tole
PIN 1— T
INDEX AREA f/ﬁ\
|
_ _ 6 \
|
|
X 3.05 !
2.75 %
- 5 |
|
|
|
|
_ I N | |
; |
gz 7 ) - —
oz |clale e S
< 1.45 MAX —=|
0°-10°
— -
H—
GAGE PLANE -
0°-10
| o
g Tvprr/ 0.6 \
0 — 03 TYP SEATING PLANE
0°-10°
-10°-10°

ALTERNATIVE PACKAGE SINGULATION VIEW

4214840/D 09/2023

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

|
|

L | J
\
!

\
o
i SYMM
O E—

|

— 6X (11 = ¢
|
|
|
|
N
|
|
|
|
|

(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

4214840/D 09/2023

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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/D 09/2023

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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