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7 -40°C & 150°C &5yt Bl i A5 ( KRk 53 4hiamg ) O
B/ME BAE Hpr
VIN & GND -0.3 70 \Y
LPNGEN S EN | GND -0.3 VIN + 0.3 \Y
FB £ GND -0.3 55 \%
SW % GND -0.3 70 \Y
i R SW % GND ( B#%5/NF 10ns ) -5 70 v
CBOOT & SW -0.3 55 \Y
ST, -40 150 °C
AL, Tog -55 150 °C
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JS-002 frifE@ £7%0
(1) JEDEC 3C#4 JEP155 f5H : 500V HBM B i@ 7EbniE ESD il T 2.
(2) JEDEC 3(#Y JEP157 #iifi : 250V CDM HE{ERRHE ESD 42 HIMR F %447
6.3 BT R M
FEHERE ) -40°C £ 150°C TAESS IR AT (BRAES M6 ) )
BME FARME BAE A
VIN %# GND 4 65 \
EIVNGER EN 0 Vi v
FB 0 4.5 \
By HUE Vour @ 0.8 28 \4
i R lout(LMR51606)() 0.6 A
it A lout(LMR51610)(3) 1 A
Ty TARSSE® -40 +150 °C
(1) BVOSTHRMFoRaG AT IER TAERFM , HAGRIERE RIS AR S 2RI | S0 R Ko
(2) FEAEFTHOLT , fd RS ERERRT.
(3)  ERIFIRMR BRI BRE FISATI |, SRR AT R PR ARTEAMER , S R .
(4) WEREEE TR, GilmT 150°C IV, TAEEdr 4.
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6.4 AERESE R

PER A R o EAUN T 5 HABERR A LLALD , AR T30t H . X2 RYE JESD 51-7 iH51 , JFAE 4 )= JEDEC
BT TR EAIFAMRERAE SRR TR R A AR RE . BN, fEH] 2 /2 PCB , ATRASEEL R ya = 95°C/W. HREIHEE
THZ s A S PR IR LRI R R .

LMR516xx
FaEtn) DBV(SOT-23-6) By
6 5
Roua SE B IR 147.8 °C/W
R o ya(Effective) S5 BIRBIIIL (EVM) 95 /W
R yc(top) GEEH5E (TR ) #EH 711 °C/W
Rous 25 4% FL PR AR AR 36.6 °C/W
byt ZEETARHES 5L 14.2 °C/W
L 25 5 AR R T S8 36.4 °C/W

(1) AXRWEBIRRNELER |, S0 FEERIC 275 R .

6.5 B R
BRAESE I T -40°C & +150°C TAESS I (Ty) ( BRIES AN ) o B/ MEAE AR B2t Bt sG55

PrindfE ). MAMEIIR Ty = 25°C 0 T W REE BN S HbadE | (XS5, BRIESAUH , BWLLN%HER - VIN =4
V % 65V,

2% \ RS | B EE Boc| B

VR
lavin) VIN #5345 IR Ven = 3V, FPWM iE47 420 pA
laviny VIN FrasHin (3EHF6 ) @ Ven =3V, {XFR PFM AL 26.5 40| pA
lspviny VIN 57 35 Ven = OV 0.8 3| A
uvLO
VINuvLoR) VIN UVLO 7+l Vin BT 3.82 4] v
VINyvLoF) VIN UVLO T P& Vin TR 3.4 3.56 \Y
VINGvLoGH) VIN UVLO iR 0.25 v
ENABLE
VENR) EN % F T+ B{E EN EJt, HAIFR 1.1 1.227 1.36 \%
VENGF) EN HLE T B BRIME EN FF% , ZEHIFL 0.85 1.0 115 V
IEN(P2) EN 51 % it s EN LT+ BIME Ve = 3V 10 50| nA
R
Vip ek 0.788 0.8 0.812 V
IFB(LKG) FB i A\ FL Veg=0.8V 0.2 nA
ik
fowicom FRA% , CCM 81T “X” AR 340 400 460| KHz

FFRAZ , CCM 1847 “Y7RRA 0.935 1.1 1.265| Mhz
B3l
tss P IS [ 7 % S Sl I ) 2.3 ms
L
RbsonHs) il MOSFET ‘S Hi pH Viy=12V, T;=25°C 0.7 Q
Rpsons) i1 MOSFET S [H ViN=12V, T;=25°C 0.36 Q
ton(min) /)y ON Jik 9 Vin =12V, lout = 0.1A 80 ns
toN(max) B K ON fik it 5 £ Vin =12V, Iyt = 0.5A 5 s
toFF(min) /N OFF Jik 5 i ViN =5V 200 ns
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6.5 S (42)

PRAEIE T -40°C & +150°C AR IRVGE (Ty) ( BRAESAMIEH ) o B/MERBCRERRED R WA, SihaligeiAn et 5
BrimahsE K. AEFRIR Ty = 26°C %1 T i T REIA RIS HbniE , (WIS BRI AWM, BWLUFRMFEH - VIN = 4
V % 65V,

2% \ Wk BT Y
T
AR IS
Ihs_pk(oc) e I VR A P YART R AR LMR51610 1.25 1.6 195 A
ILs_v(oc) IR A Lt BR A LMR51610 T, = - 40°C & 105°C 0.9 1.1 13| A
ILs(voc) AR B FRL 7 R A 2B LMR51610 FPWM -0.66 A
Ihs_Pk(oc) e 0] WA A B 97 R AL LMR51606 0.8 1.1 14| A
ILs_v(oc) A AE R R A LMR51606 0.62 0.8 098] A
ILsnoc) R0 7 B A PRAEL Y PR LMR51606 FPWM -0.36 A
Izc Job RG] PR A 0 A
R
Tysp) S R 1B ) B ET 165 °C
TynHvs) LR O 20 °C

(1) SAMEMBCREIREE 25°C T2 100% Ak, S HRERS] (SQC) 7@ A MEIAIE 1 TAIR VT N AR . XL
TP FUER (AOQL).

(2) FRBATIIMEAIRR , IR KGR SN B

(3)  RAAEFMIR. BB E .

6.6 R4kt
DL R BUASSE T BT bR RR TG (0 ST S . SR 5 [ R AGE T T = 25°C (5. S/ ME RIS A8 51 P o Bk
T A TEAEAE Ty = -40°C % 150°C L1 30 P (0P8 Bt R RS ARSI 358 A 72 U AT

SH WR2& B/ME SEAUE BAME E:XivA
Vin TAE% N B YE 4 65 \Y
Vout AR A PR R () PFM iZ17 -1.5% 2.5%

Vin =24V, Vour =5V, lour = 0A

IsuppLy | FFE IS F N FRLUB FRL UL R';“BT o2 ko PEM i %UT 38 LA
Dmax BAITFREE @ 98%
Vie Tiﬁﬁﬁﬁg%ﬁéﬂﬁﬁﬁﬁ%% FB 5| I 0.32 v
to T 5% B R BT X s 1] 5 ns

(1) Vin=24V. loyr = 0A ZHEIN Vour S hnmrim i HH AR 1 2
(2) TEEBFIZAT , I BRI ISR I S BR (5 S b SRARARER B A IR R4 FMIN =1 /(tON-MAX + tOFF—MIN)° DMAX = tON—MAX/
(ton-max * torF-min)

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMR51606 LMR51610
English Data Sheet: SLUSEY1


https://www.ti.com.cn/product/cn/lmr51606?qgpn=lmr51606
https://www.ti.com.cn/product/cn/lmr51610?qgpn=lmr51610
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ7B&partnum=LMR51606
https://www.ti.com.cn/product/cn/lmr51606?qgpn=lmr51606
https://www.ti.com.cn/product/cn/lmr51610?qgpn=lmr51610
https://www.ti.com/lit/pdf/SLUSEY1

13 TEXAS

INSTRUMENTS LMR51606, LMR51610
www.ti.com.cn ZHCSQJ7B - JUNE 2023 - REVISED DECEMBER 2023
6.7 HLAVRHE:
Fﬁjl;%ﬁ%% , %:)ﬂ\u VlN =24V, fSW =400kHz , TA =25°C
100 100
90 90 T
— L T 80 A e
8 P ,/’/ | Lt all /—~\S\~ 4 /// L //—‘:;?
. | _— //”' _//”—_ il / ol __:\ . 70 e
g 7 T L] = O Zailin g 60 (4
5, /r ’/ v § / / / ;/
o A A—T s YRV AN
S 60 T 2 AN N/ d
E // // E 40 /( V4
50 /1 — V=12V 30 / d — V=12V
— V=24V 20 A1 Ve — V=24V
_V|N:36V v A _V|N:36V
40 — Vin=48V 10 // — ::’ — ViN=48V
— V=65V ] — V=65V
30 IN 0 ?5 IN
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1
lout (A) lout (A)
fsw = 400kHz Vout = 3.3V LMR51610X fsw = 400kHz Vout = 3.3V LMR51610XF
Bl 6-1. 3.3V PFM (R 5 i IR R &l 6-2. 3.3V FPWM (R 5 A R EIEKIR R
100 100
L 90 —
% 1 I~~~ g | ———
1 [ /——::3§| 80 AT
/ L1 AT / A/
80 L S 70 / A/
;\? L~ //——""——‘__—_—__—- ;\? / /A
s . b ————/\/ 5 ® YAV
2 70 = 2 50 A
@ 1 Q2 U
S — L / /
= LT E 40 7
Y60 / /
1 — VN=12V 30 T — Vn=12V
4 — Vn=24V 20 A | — V=24V
50 — Vn=36V L //5;,/ — Vn=36V
—— V=48V 10 PZ24 — V=48V
—V|N=65V é —V|N:65V
40 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 0.05 01 0203 05 1
lout (A) lout (A)
fw = 400kHz Vout = 5V LMR51610X fgw = 400kHz Vour = 5V LMR51610XF
& 6-3. 5V PFM 3% 5 B Rk R & 6-4. 5V FPWM 303 5 61 8 Fa i Rl 1 9 R
100 100
r— 90 LT — %
L D—T T
T —T 80
90 =aphis s ylvide
~ / AT 0 %%
S A A1 £ 60 / /
= / A = Ly /
2 80 2 50 / /
© / 2 / //
© o /| |/
& £ 40
] i 4Ry
30 V| /
//V
70 — Vp=24V yaves — V=24V
— ViN=36V 20 %0 — Viy=36V
—V|N=48V 10 % —V|N=48V
—V|N:65V = —V|N:65V
60 0
0.0010.002 0.005 0.01 0.02 005 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 005 01 0203 05 1
lout (A) lout (A)
fw = 400kHz Vour = 12V LMR51610X fow = 400kHz Vout = 12V LMR51610XF
&l 6-5. 12V PFM £ 55 BB RHX R & 6-6. 12V FPWM & 5 AR B MNXER
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6.7 SRR (52)

Fﬁjl;%ﬁ%% , %:}rw VIN =24V, fSW =400kHz , TA =25°C

100 100
90 -+ i 90 T~
1 ~ 80 al =11
80 ] —— ——N\ -0 / -\
AT AT LH—T1 NN 4 7 N
> A | —— ~UN z /| d N
< 70/ A ] =N £ 60 / iy
5 v \ 5 A A
s % 1 | 5 50 V4 77
g2 60 d £ 40 / //
w b /I
50 ,/ — Vpn=12V 30 // V4 Vi — V=12V
— Vn=24V LA /// — V=24V
— V=36V 20 A — V=36V
40 V=48V A —— Vin=48V
IN 10 IN
— V=65V éé% — V=65V
30 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 0.5 0.1 0203 05 1
lout (A) lout (A)
fow = 1.1MHz Vour = 3.3V LMR51610Y fsw = 1.1MHz Vour = 3.3V LMR51610YF
E 6-7. 3.3V PFM 3R 5 fu B B IR R & 6-8. 3.3V FPWM (R 5 A B AR FIHIR &
100 100
T | ——TN
90 o — g ~ \i‘
—7 T | L~ 80 A N
LA | ~N 1 T T N
5 T AT 1 \Q / / Y /// ) / T T
g A T—rT71 TN S A A
3 1 gl ~] 3 // / 997
2 70 N 2 / 475
3 / 3 / / / V1
£ // £ 40 AT 7
60/ — Vpn=12V / /’// — Vn=12V
— VN=24V 20 AN A — V=24V
50 — V|N =36V L~ ///:/ — V|N =36V
—— V=48V / ;/:24/ —— ViN= 48V
— V=65V é&ﬁ’ — Viy=65V
40 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1
lout (A) lout (A)
fow = 1.1MHz Vour = 5V LMR51610Y fsw = 1.1MHz Vour = 5V LMR51610YF
& 6-9. 5V PFM 33 5 B BRI R R &l 6-10. 5V FPWM 3 5 i # BIRIA KR R
100 100
—— —’/ N
90 == =t A
A BERN 80 Z0%9%
| /;/’——_ | / N / // pd q
. 80 = —
X / L1 X 60 / / //
< ] > Y/
Q (s}
c 70 c / /
o o L/ //
% n% 40 v y /
60 // // )
— V=24V 20 AN — V=24V
50 — V|N =36V ///'// — V|N =36V
— Vn=48V /4// — Vin=48V
—— V=65V = —— V=65V
40 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1
louT (A) lout (A)
fsw = 1.1MHz Vour = 12V LMR51610Y fsw = 1.1MHz Vour = 12V LMR51610YF
Bl 6-11. 12V PFM R 50 B R RIFHXR & 6-12. 12V FPWM & 50 BR AKX R
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6.7 SRR (52)

Fﬁjl;%ﬁwﬁ% , %:}rw VlN =24V, fSW =400kHz , TA =25°C

5.075 \ 3.335
5.07 _— V|N =12V — VIN =12V
5.065 \ — Vin =24V 3.33 —— VIN = 24V
: \ — VN =36V 3.325 — VIN =36V
5.06 \ —— Vy = 48V : —— VIN = 48V
5.055 — V|n =65V 3.32 —— VIN = 65V
= 5.05 = 3.315
< 5.045 <
E 5 3.31
>8 5.04 >8 3.3 \
5.035 3.305 \ \
5.03 3.3 \\
5.025 3.205
5.02 AN
3.29
5.015 *
5.01 3.285
0 0.1 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 0.9 1
lout(A) lout(A)
fsw = 400kHz Vout = 5V LMR51610X fsw = 400kHz Vout = 3.3V LMR51610X
E 6-13. 5V fiskifx &l 6-14. 3.3V HRiFHR
32 4
—— UVLO_TURN ON
/ —— UVLO_TURN OFF
3.9
30 /,/ \\\
—
. —
= / % 38
/ / = 37
26 T —
-~ 36 S
—
\\
24 3.5
-50 -25 0 25 50 75 100 125 150 175 -50 -25 0 25 50 75 100 125 150 175
Temperature(°C) Temperature(°C)
B 6-15. V|y A HRRSEERKRXR &l 6-16. V,y UVLO 5EERIKX R
0.8 1.8
—— HS Current Limit
\\ —— LS Current Limit
0.7995 / ~—_
< / 16
2 . =
0.7985 = 14
Q -—
g ™ 2
2 £
‘% 0.798 (@)
x 1.2
0.7975 I e
\\
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 6-17. EMERESRAE KRR & 6-18. HS fil LS MR MRFISEERIIKXR
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7 VE4N

7.1 R

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
7.2 iR TiHE R
EN
—
L]
VCC N < r
"| Enable » LDO |« L]vIN
Precision | -
Enable N {]cs
HSI Sense
Internal |
SS g

A 4

L

+
EA ——4 G—\
REF i
. ‘ |
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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7.3 FetEii A

7.3.1 [ RE S AR A mL AR S

LMR516xx [ UL iz 47 Ut B K 2758 77 fE R IE 7-1 W R . LMR516xx A& — K AP B e ds , 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 >

>

B 7-1. L FEEK (CCM) TH) SW ¥ A1 B3} R 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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7.3.2 AT R

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
T AT Y T IS 05t H BEL 25 21 2 18 S 4 51 BRI S DR AR A 28 o PR B 0 T 25 DX 4% 114D 25 2 AR, P A8 A K 2 M i HH Pl
JEV T

Vour
Rrar
FB[
Ress
B 7-2. mH B ERE
Vout =V
Rppr = Your ~ Vrer) OU\TIREFREF) X RpB (1)

733 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 A5 25 TR AL RE 70 [ 4% Rent M1 Reng (B 7-3) KOV S RE % 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

<

7-3. HfERET EAR LR RS UVLO
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7.3.4 BJEEW ] A SCHTH AR TR

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
7.3.5 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

7.3.6 TG B R

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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(6)

_ THs_pPk(0cC) * ILS_v(0C)
IouT_MAX = >

IR RS T Vrer 19 40% , AROIJT R BAFOR IESE 256 IR Ins_proc) » HF HWTE: it Ry A 2
W . EWTEERE R Bt 2 I S AEWTZEI 18] Ticoup ((JUALE N 150ms ) A — BELRFFCHDRES |, A5
LMR516xx = 2R FHAR 3o W RIS S sl r B s i LD AR AAAE , I s A R, HRIRR R OLH k. sk
PR PR ™ B PR AE T BITHAE , AT Bl b o P A B2 B8 7 ) 451 35

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

7.3.7 a3z

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

7.3.8 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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7.4 S3FThEEAE R
7.4.1 SRR

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 ] .

7.4.2 IBATHER

M Ven B VN B@ T % B TAERER , LMR516xx & Ti2478850. )i A LMR516xx (1) 8% & 577 & EN 51
HEHEEZE VIN 5. ZAEAT 4V 2 65V I LAEuER | thigfEl RvrdsttaBs). B0 77.3.3, 1
A RN B B X AT HCP LIS R

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

1. ELFEERA (CCM) @ FFRMERE g, 3 KT {E B R S i — 2 (3EHF PFM Al FPWM Ji
A

ANEFFIER L (DCM) : 24 F g i /N T I (8 HUR IR 80— 20, FFOAIR [ e (& H T PFM A )
Jik AR A S (PFM) @ B 03T, JFRIER R (SUER T PFM A )

o5 i ik v o P R AR S (FPWIM) - fE B RG22 AE N IR 264, PRl [El e ( SUGEH T FPWM A )

7.4.3 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.

7.4.4 BHBWIBLT ( 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

7.4.5 ZHEIEIT (FPWM fRA )

T FPWM Bk, LMR516xx 76564 5450 B o B2 e S BRI T ek o 1 e o S
ERITF , OSSO T . R T T 105 IR SO0 e 0 R W, i ol I 93 e
EIFHIE 2 I A

rOD
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8 B MISCH

#IE

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 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 .

8.2 AN
LMR51610 H 1R/ (43 704, BIVRT S B4 58 36 B 0 o V50 eb e 6 460 i [ s iy tH P R o 81 81 Jo 1 A J
K.

VIN cB

Rest
118 kQ

COUT

& il -
22.1 kQ
& 8-1. B F B g

AR IO D6 A L FH B TSR, AR B4 PR B B R e M AR TE . 38 8-1 W] LI SRR b ide 54 HH e U 2% oA
% 8-1. L fl Coyt MAIH

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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8.2.1 BitER
N T I REIGH TR BETPR . R pE £ 8-2 HATFI S EUE NS EL
% 8-2. ®it IS

SR H
HINHE , VN 5V uA{E , 6 V-65V [ LIETEH
i BIE , Vourt 5V £3%
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8.2.3 A L

BRAERS AU, WL RE&AFER - Vi = 24V, Vout = 5V, few = 400kHz , L = 33uH , Coyt = 22uF , Ta =
25°C.

e Vsw[10V/div]
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/ I /
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i o

1,[500mA/div] 1.[500mA/div]
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8.4.2 fii 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)

& 8-10. i 7
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% WEBENCH T EMEHE R |, &5 R www.ti.com/WEBENCH.
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o AREREAER |, WEREM ORI SO & 2T 6 il
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9.5 FiR

TI E2E™ is a trademark of Texas Instruments.
SIMPLE SWITCHER® is a registered trademark of Texas Instruments.
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$H SO TT R 2 B B IR 55 LR A HO RS A AR 7

24 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMR51606 LMR51610
English Data Sheet: SLUSEY1


https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=LMR50410&origin=ODS&litsection=device_support
http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://www.ti.com/lit/pdf/SNVA021
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com.cn/product/cn/lmr51606?qgpn=lmr51606
https://www.ti.com.cn/product/cn/lmr51610?qgpn=lmr51610
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ7B&partnum=LMR51606
https://www.ti.com.cn/product/cn/lmr51606?qgpn=lmr51606
https://www.ti.com.cn/product/cn/lmr51610?qgpn=lmr51610
https://www.ti.com/lit/pdf/SLUSEY1

13 TEXAS

INSTRUMENTS LMR51606, LMR51610

www.ti.com.cn ZHCSQJ7B - JUNE 2023 - REVISED DECEMBER 2023
9.7 Rz

TI RiER AARBERGI IR T ARE. & 7RSI AE .
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bE S s 17 N N AR T = R e 1 e N R E M N

Changes from Revision A (September 2023) to Revision B (December 2023) Page
o MHER T LMRSTB06 FITI AT ..ottt e et ee e e et s e es e s et eeaeae e eaeeeen e 1
Ny R =AY LY @ ] OO 3
o USITT LMRB1606 3.3V BV A T ettt et et e e e e e e e e et e e e e e s eraneeaeeeas 7
Changes from Revision * (June 2023) to Revision A (September 2023) Page
o B RRIRES I I B R T B B oo 1

1M U, BRI 4E B

NIRRT A MU BRI G E . X5 DR R A ol e . BR a2 s , AR TIEM , H
SR BSCEAT AT o A7 RULBARR AR A AA 15 208 22 I A A
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PACKAGING INFORMATION

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)

LMR51606XDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 606X
LMR51606XFDBVR ACTIVE SOT-23 DBV 6 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 06XF
LMR51606YDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 606Y
LMR51606YFDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 06YF
LMR51610XDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 610X
LMR51610XFDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 10XF
LMR51610YDBVR ACTIVE SOT-23 DBV 6 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 610Y
LMR51610YFDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 10YF

@ 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 aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

Addendum-Page 1



http://www.ti.com/product/LMR51606?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMR51606?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMR51606?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMR51606?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMR51610?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMR51610?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMR51610?CMP=conv-poasamples#order-quality
http://www.ti.com/product/LMR51610?CMP=conv-poasamples#order-quality

i3 TExas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 4-Mar-2024

® | 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 MATERIALS INFORMATION
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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 O 0O O 0 O0 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)
LMR51606XDBVR SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LMR51606XFDBVR SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LMR51606YDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMR51606YFDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMR51610XDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMR51610XFDBVR SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LMR51610YDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMR51610YFDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMR51606XDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR51606XFDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR51606YDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR51606YFDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR51610XDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR51610XFDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR51610YDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR51610YFDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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)

J

SYMM

(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/G 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
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/G 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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