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Irg M FB #| AGND % A B Vgg = 1V 50| nA
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SH TR B/AME  HEME BORfE| BAL
Isc_10 R i v ) LR PR A 14 17.3 20 A
ILs-LimiT_10 A B PR AL N T — 9.8 11.5 12.9 A
IPEAK-MIN_10 /N AR PR FRLUAL 1.8 A
IL.NEG_10 B HL R PR AR -6.6 -5.3 -4 A
VHiccup FB 5| il i) W 2 B 1 0.36 0.4 0.44 \Y;
HiVEIEY ( RESET 5/ )
VReseT.ov  |RESET Wit IR - L7t FB Hi/E % 110 112 14| %
V RESET-UV RESET Mt TR - FF% FB HiJE % 92 94 9.5 %
il RS UV B T e, RESET
V RESET GuARD |UV BIME St R B4y L, 7EH | TR 97| %
[ Ty A0 VN FiEiR.
VRESETHYS | RESET F Wl (iR FB HJE % 0.5 1.3 25| %
FALLING
;;EVT'HYS' RESET -7} {f R FB 1IE % 0.5 1.3 25| %
VRreser vaup | IEH RESET JhAEMIR/INA HLUE fﬁt%ﬁ gﬁ%{?ﬂ%ﬁfu 10kQ b 1.2 \Y;
46.0uA EHi % RESET 31| , Viy = 0.4
1.0V, Vey = OV
Vou RESET 1 HF- 3t o ey v ey Y 04| v
2mA -4 % RESET 311 , Vi = 04
13,5V, Vey = 3.3V
RreseT RESET S il |, Ven =5V, TmA LHrdii 44 125| o©
RResSET RESET Sl il Ven =0V, TmA L3 i 18 40| o
#%¥% %% ( SYNC/MODE 3| )
VsyneoL SYNC/MODE %1 A\ Hi R 0.4 Vv
VsyNCDH SYNC/MODE %1 \ Hi K 5 17 Vv
Vsynco_HysT | SYNC/MODE #i\ HiFE iR 0.185 11 Vv
Revne iiﬁégg?NC/MODE AR B2 (1 Py 3 100 ‘o
LR ( CBOOT Bl )
Vesoor uvio |3 SW AL CBOOT 51 Ltk , #¢ 19 v
- KM = %
MOSFET
Rps-on-Hs = MOSFET 5 Hi fH #i# = 1A , Cgootsw = 3.2V 21 39 me
Rps.on-Ls &A1 MOSFET S:iifl i [ 114 = 1A , Cgoor.sw = 3.2V 13 25| m@
R
Tsp_rR FROEHTEEAR (i 158 168 180
Tsp_F R & =B 150 159
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6.6 B FE R
TE AR KSR AE T I AR E Y ] AR ( BRAESS AU )
BH \ Ly i BAME RRE BKE| B4
PWM [ ( SW 3B )
i T S s Vin =18V, Vgynemope =5V, lout =
ton-miN I J N 26 I [R] 2A , Reoor = 00 62 81 ns
torF-mIN o R 1 I 56 G M e (1] VN =5V 70 103| ns
ton-max ORI O T ad i ] JE R HS B 6.9 8.9 1 us
Jash
VN = 13.5V. CVCC =1uF if M EN %EE
ten FIEIEIR PRI —A~ SW keIt E] ( Gn S 0.82 12| ms
MOV FFi5 )
MEE—A~ SW Rk 2] Veer & 25 5E A
tss 90% (Il 1.7 2.2 2.7 ms
tw PRSI ( “Wrs” mhE ) 40 ms
HYRIEH ( RESET 51 ) fid B4
treseT FiILTER  |RESET AATPLARIE IEIR 10 26 45 us
tReSET_ACT RESET iz 475 FB i [a]7£ RESET Bl Al 6 55 3. 1.1 2.1 34| ms
%28 ( SYNC/MODE 3| # )
t 5B/ SYNC/MODE 5| Jil_F 1550 1) & 100 ns
PULSEH TR IA]
t FEAE SYNC/MODE 5| Ji1_E 18 51 A 100 ns
pobsEL THFL ]
1E—/NHF 4878 FPWM 8% E s T
t N 7 20
MSYNG FH 1 Hs
tLock B BB BT R AS 5 BT e R ) RT = 39.2kQ 4.3 ms
6.7 FFRE
75 BRI KSR T I TARIR G N AR ( BRAEST A 1 )
¥ ‘ MRS B/ME  HEME  BOKE| BAL
P2 (RT H SYNC 51 )
fosc N ER IR % A A% RT = GND 1.90 2.2 2.42| MHz
fosc DY IR 5 25 T 2 RT =VCC 350 400 440| kHz
{1 RT HLBH2$ 10 5 KE LS 2.2MHz _
frIXED_2.2MHzZ S R B RT =6.81kQ 1.95 2.2 242 MHz
i RT FBH#5 A4 5 /IMEE B 400kHZ _
frIXED_0.4MHzZ S R 5 5 i RT = 40.2kQ 352 400 448 kHz
fADy AL TR R G S AR RT = 22.6kQ 630 700 770 kHz
JEM
AFc+ BRSPS ES RS RIS N 1 4 75 %
AFe- PR TS 91 955 2 R e A3 TSI A0 2% ik /> -8 -4 -1 %
FFRTT R
TES 31 7 A) 98
D BT B2 %
MAX BRFF R G o = 185MHz e
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6.8 HLAIR::
BrAE BB, & Vi = 13.5V.

1.004 15
1.003
1.25
1.002
1
= 1.001 <
> 3
3 =
1] ! —_ 5 0.75
g ——— :
> 0.999 =] =
O o5
0.998
— 3V 0.25
0.997 — — 135V
------ 36V
0.996 0
-50 25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
& 6-1. RBHEE EN =0V
B 6-2. SR HIE R
35 18
—— HS Switch
— — LS Switch i
30 16
w 15
E _—
S 25 < 14
E ;E, 13
z =
Q 2 3 12
» © _ )11 _
E 11 m—_
15 10
o| —— HS Limit
— — LS Limit
10 8
-50 25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150
Temperature (°C Temperature (°C
& 6-3. FMAEMITR Rps_on ] 6-4. o AT i (1) R 25 R A5
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7 VE4NUL
7.1 MR
LM614xxT-Q1 A& — K B A % 4 N A fan  f RV B AR S i . S ERERR R 2% | AT 7 Se AR FEE ¥ LhYa Bl iz

AT o T SR S L B I () B3t R i R R) AN SO BT s [ R L J”U%/FEKABMEEO IR T F B SRR R B IR
PRAFIATT , I ELAE R Sl 1a) DR RF AR AR 0 S B

AR B T K PR RE b ARG S5 26 7 i AR ek N FERSE, [FI B AR SR w2 MR R I B iz 47 . I RT 5
FE, AT LUK LM614xxT-Q1 2 B N 7EE & 400kHz. [H & 2.2MHz 5\ 200kHz £ 2.2MHz FIr[ A Nigir. F
FH P M2 RO B P IR BR 1) 75 5, AT DA KRR P MBI BOM peAS Fllisk /b ok #s . b4t , RESET #ith e 5
PN B SRR FEORAIR: LI A 0 B A FH P BB TE V22 B FH /8 2546 F LDO RISZ A
LM614xxT-Q1 il BA K EMI. Za8 a5 LR R
o ATEFFOCT A BRI

51 AT i B R A
RPNV EE
FE = T AR T AM Joe sy i A= 3 iz 47

IS5 FX SERFE |, it J0 R R B MR LA B0 53 1) EMI 22 fil it .

N T AE A SE M BUR B IS i iZ 8, LM614xxT-Q1 338 B 5 K M im 1, A osik BLR ATET g )
T, SCEREEAI
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7.2 ThEETTHEE

SPSP  RT vee
? ? T
Clock
MODE/ VCC
/'\ggﬁg [+ synC Sync Oscillator ———- 11 BIAS
Detect Slope VCC UVLO
compensation LDO
AN N
Over
OTP
FPWM/Auto temperature ’
Frequency foldback detect
{ ] rRBOOT
EN [] Enable System enable
CBOOT
HS current
sense VIN1
Error
amplifier : - VIN VIN2
Comp node L >
Highand |— Clock i
low limiting
circuit  — .
< T I
*_‘
Output|
low HS
current —1 ] sw
FB [] System enable limit
_ OTP| soft start Drivers and :
Hiccup active circuit and logic il
—— bandgap
VCC UVLO - LS
E— current
AGND D@ m 1
Voltage reference =
PGND1
LS :
RESET [ FPWM/Auto current
] L min PGND2
RESET
j logic with filter Vout OV LS current
and release sense
delay
System enable

t

&
R
)q.
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7.3 KePEULEA
7.3.1 i H R FF

Bt HUES AT FB S 18] (0 2y e as H IR B s . 152 741

FB

§ Rrss

— AGND

B 7-1. A5 e L s 85 P 4 80 B i RS

LM614xxT-Q1 LA 1V FEEE T b DA T 7R 10 A SUnT AT H00 i 7 0% i S A48 € 1K) Regr WfE
Rrgg. EH , Regr #RHIFE 100k Q B ARG , LABTIEAE #5244 N BT PCB it 51 #2 i . 7 LA A ik
IMQ R RHIEH , DR SR A5 32 e iR

1
Rppp = (W) X REpT (1)

BEAL AT LA — AN 2 8% Crp SROLALIBES IR B
7.3.2 (55 EN 5/IF Viy UVLO fH%

[ EN SIBINNT 0.4V (LS |, FDR s B TR, WU, Bk E 0.66pA ((JL7H ) .
T B AT LM614xxT-Q1 EN BIE FIRIS , VCC & TiEaRE | 5 SW i SR FFFIESIIRS . /£ EN &
T Ven Ja , RERA RS TR/ TERE , SR atae R TR,

EN 3i T AREE S . J8 IS AT R 7772028 EN SIIFEREE VIN. 24 VIN ## VCC K3 % & T UVLO HiF
W, BLERAE RVFSRFE RE) . (B2, P2 N2 T RARE S 2 e | MR 40 I 25 5 PT 2 N2 25 00\ X
5E (UVLO). ¥5% UVLO o] Fl Fseil LA R Ihfg -

o IR

o {3 KON FRLS IS B 1 A B

o ek He It PR FE RO I R A

THER , EN BUERHERM . ETHERRMES 8.1% M % . IR 2 LA 1k AU o iy gl & ( KM 25% ) - 5
—NIC BIAMERIB SR A T T IR Z) EN 3T, AT S2E 2R 45 r I 7
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EN

— AGND
K 7-2. ffH EN 3] 5 VIN UVLO
A DA 5 2 2 SR 52 e BH RS LA

VoN
RENT = (m - 1) X RENB

VEN_HYST
Vorr = Von x (1.~ ) @

Hr

¢ VON = VIN ﬂE‘ﬁEEE

® Vo|:|: = V|N KT

o Ven ATERESI M B BME R |, AI7E 4 T4 Rrp 3,

7.3.3 HFF# 7 SYNC/MODE

LM614xxT-Q1 SYNC/MODE 5| Jii ] I 144 oy 82 3% 2% 5 AN it B AT [R50 . o] DLE I IE IR # S 2 SYNC/
MODE 5| ji{iK [F] 25 W #k 3% % . SYNC/MODE 5| Jil_E (58 A a3 B B 24 2 iE SYNC JR1E I{E VsyncpH » A4 RE
fit & PN ] 20 ok P G I 2% o B/ SYNC L F ik i AT [ Jhk o 4 482 B T) 06 20043 0l T tpuLseE H il tpuLse Lo
LM614xxT-Q1 FFI#AE ] [F] 20 243K A 200kHz £ 2.2MHz /MR £

Clock SYNC/MODE
Range

— AGND

& 7-3. o YFE A SYNC/MODE 5| BISeHi 635 i) S Y Se 35 &
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A —h :1— tpuLse_L

VSYNCDH

tPuLse H —» —
PR R TR S B BT A 41
& 7-4. #6%! SYNC/MODE 7%

7.3.4 i1 Ep8E

KM EGRNFEDESIE , Ao BBUEREE . £ KL 2048 Mkif 2 )5, I BRI SRIRAL N R A5 5 1 H
o BRFTIREEN |, MO ORFFAZL , ILERASIR T2 AT 5 FRP R T s AT 2 (8] (08 0o K . %
FEH KA R Ak SRS AL A AT DME ETHREE IS BT SW T Rk
MR R . ES K 7-5.

| Pulse Pulse Pulse Pulse i

Pulse 1 Pulse 2 Pulse 3 Pulse 4 [ | 22048 ~2049 ~2050 ~2051 |
e S e S vty A vy S s S Wy Ay A Wy S {\[\ R v iy
Vewmot o T T \ i — o o \ 1l ‘y — \ f \

Synchronization

signal Also clock frequency matches the

I
Spread Spectrum is on between pulse 1 and pulse 2048, I On approximately pulse 2048, spread

spectrum turns off

Phase lock achieved, Rising edges
4+—— align to within approximately 45ns,

I
I
there is no change to operating frequency. At pulse 4, 1
locking begins } no spread spectrum
!
I

the device transitions from Auto Mode to FPWM.
SW Node [

RN AN Al

T

synchronization signal and phase

mYRWRNRN R

1 |
I

fElkt 4 , KRMBIFSE (S . KA 2048 25 , B SHESIFITI | AL TREAR RS, 25 , HEHsUE.
& 7-5. AR

7.3.5 O FIE

RT 5B 2 AT ECE (1. 5 BIAT LLZE#ER] VCC LLSZH 400kHz T/EHZE | n LA DASZEN 2.2MHz T/EHiZ |
AT DU 23] AGND (1) H BH SR & B rl A TAESIR ., 53 RIKE 7-6 TG . E7ES , Wbl L
HETE R WX AR B4 S5 LM614xxT-Q1 %5 )y 400kHz 5% 2.2MHz. %27 [16)1% 5 it hn kb= 5 L) ]
B WRFERN |, ES R 7.3.3 1% SYNC/MODE 5] .

_ 16.4
Ry(kQ) = 7 i — 0633 3)

Bitm , X F few = 2.2MHz , Ry = (16.4/2.2) - 0.633 = 6.82k Q , HlItik £ 6.81k Q@ i FH 241 b d230T A% T
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90

80

70

60

50

40

Rt (kQ)

30

20

10

0
200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Frequency (kHz)
& 7-6. BB

7.3.6 RESET #/H#&1T

HAR LM614xxT-Q1 1) RESET Jjfie R bl bnife i IL % Dhfie , HiZZhae 5 A LR IC , AT fE{& BOM
A, fERZHASRAS T, BALThAE S E I A IR IR DhRe 2 M A AE = EE X

o NRRELLAIN T ER. SR T-1.

o HULAFREEAIN , RESET fnth A ka5 5 (Rt b8t ) o

* RESET 7E1RE 1.2V KA R AT T 42217 (KTt A R, RESET fay i il 4k F mi PHAUIRES -
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Vour A

VRESET—OV

i VRESET»HYS»FALLI NG

SING

VReseT-Uv /

-
RESET A
High = Power Good -
Low = Fault >
/&l 7-7. RESET ¥ B K R{E
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VCC UVLO_HYS

Glitches do not cause false operation nor reset timer

Vec uvo 4-----4--------

> |«
<ty

Q
=z |
Nv/fp \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
4 I
» W I
> Lo
I I
: I
b —> e
7] P
ul |
4 ! |
S S I S A I S
I
..................... I IO B
Pl
I
b
|
- — -
>
= 3 = 2 /
3 G 7 b
> @ ul
r [1'4
> -
w
»
w
4

trise—delay _>| |<_

& 7-8. RESET B P& ( Au¥E OV )
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# 7-1. $3% RESET RH#RES (REMAEF ) HEH

i a0 =] R LR (RS , WAL treset acT 4 REBEBE LA )
FB T Vreser uv FIHFEE AT treset FiTer FB &7 VReser uv + VReset Hyst BIFFEER T treset Fiter
FB # T Vreser ov MIFRFEER T treser FiLTeR FB T Vreser ov ~ Vreser nvst WIS AL treser FiLTER
ghiRiEd Tsp R SRS Top p AT
EN fik -7 £ EN 2N mE PR tgy (1
VIN THHVERIR , il VD MEICT Voo o - VIN |26 , (£ VCC 3L Vog_uvio O
CC_UVLO_HYST® X VIN_OPERATE » -

(1) (ENBUMOEITRA , RESET /£ 508 s SRR HF . B0 30 SN LRI B 52 Bkt th Fh IR o3 15 3 LUKZRIT teso ( DABNE A
A ) o B UL R TR S A R LT treser act - BURIIIL. BUS SN MBE A FEL treser_act . BNITREIK
RESET.

f&¢ RESET ThEgm i E B2 T 785 FI A LMB14xxT-Q1 A R it mIME A RESET bty al FdE . 3XHE , it

AT LA R 8 E S K BB 9 i it FUE ) 96.5% , [ B DR S B TAE 1509 96% . S8 45 RURAEY K AR il A5 i

LRI, SCBL T EAEM R AL IR 1S I 7-9 i i R iR 2 HE B L

B VARSI RIL I (FB i1 Veeser ov ) WK IERE(E 5 24k, PR R & kW, JFIA SW HInA#E 1mA )
N B

Typical SMPS upper specification 112%
Highest Ves  101.25%
Selected output volt ? 1:25%
elected output voltage 1009 .
9 % ¢ o Vg accuracy Typical Ves = Vreser_uv
Lowest Ves  98.75% T1.25% -5.75%
Lowest Vour 98% o
Veauro -4% -5.75% Typical Vig = Vreser uv
Highest VRESET_UV 96.5%
FARTAR
Typical SMPS lower specification 95% v * -1%
Lowest Vour — Veauro 94%
1% 4
93%
—10,
Lowest Vreser_uv 92% + 1%
Low Vgg case High Vgg case
Veauro is available margin for
ripple and step loads

B 7-9. RALBEEEHE S

7.3.7 AZ8LDO, VCC UVLO #1BIAS #HA

LM614xxT-Q1 {iF] VCC {EAH N HIE. VCC X H VIN 5 BIAS ftH. £ LM614xxT-Q1 At TSR E )5 |, W
B BIAS K T41 3.1V, MIHEPERE VIN. Wik BIAS KF 3.1V, WHFERE BIAS. KZHIEAL T , VCC @H AN
3V % 3.3V, HME VIN FEFHAL , W VCC nf LK. N TFilEA% 41847 , VCC B UVLO , ] {E Py 3 L il
RIS By L BEAT FFOCHRAE . TSR 4 TH1# P Ve uvio M Vec_uvio myste JABIANE] , VCC £xik )k H I
TAEHE , BRI Vee uvio » AR EIER TIERE. 70N LM614xxT-Q1 fEHE |, X% UVLO {15 LDO
E‘]H&ﬁ%*ﬁ%é\ , ﬁﬁ?%ﬁﬁ‘ VIN_OPERATE *D VIN_OP_H E@B%/J‘{Eo

7.3.8 H¥H R Vegoot-uvio ( CBOOT F/47)

2 HS JFoc ey, SO EEIT O (HS JFR ) Mksh# R ZmE T VIN FifmE . &E#H:/E CBOOT Al SW Z [A] [
BT T T8 CBOOT 3l i ERHLETHES] (SW + VCC). 25 MU HE A LM614xxT-Q1 it A k| Af
BEORFE B My /N B R . TI @6 CBOOT HLZ&E M A e L RN 10V, KA X7R 8l 5 £ F A i i)
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BEXTAERE R A1 A0 i A A b LA EAT TG . 3R 8-2 AEONRIEN TR R, $2 4L 1 — S i i LI L A e AR e A
Rrp SR Ot (E A SR . AR AT TR AR S R P (0 BRI s B L PR e bl . TRVERE , X1 QFN &%, fA
R AR TP IR I B A B A E— 0. AR IRAE R , S5 8.2.2.5,
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EN SW _T_ AYY Yo . . utpu O
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SYNC/MODE  CBOOT Resr c
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SPSP RBOOT I :|—
RT B
VCC BIAS *
R
Cvee | RESET ﬂv\J Reee §
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B 8-1. 7 BLF FLBS - 2.2MHz AT %
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RS TR RO R I S
& 81. AR SH
BIHSH ALY
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O H Y AR 10A FFEEHIR
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F 8-2. JLEISMERA M
o | QW [t | camcmem) |G R | owrcwwn | SERTIRT TR GE | G)
400 | 5 | 10 | 27 5xx2§iiF+E?§%ﬁ%5§0§fF2 100 | 249 |2x10+2x047| 0.1 0 1| 10 | 499
400 | 33 | 10 | 22 3)(’;‘;?5}??:%%1%%2 100 | 432 |2x10+2x047| 0.1 0 1 | 10 | 499
2200 | 5 | 10 | 047 3:3?’?&“’??1%??55%0%; 100 | 249 |2x10+2x047| 0.1 0 1 | 10 | 499
2200 | 33 | 10 | 0.39 3)(";;?;???‘1%%225%0%; 100 | 432 |2x10+2x047| 0.1 0 1 | 10 | 499
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EFETT IR I 75 BT e HARAVEAR BT RS o BARIIITF KRR ERAE BT RBUAE |, lH =48 1C RN
DFEUN . 1C HFERU DR ER S RERCRR S |, IC IREERAR. A, BUE AT R Fo VA F AU U
A A g, AR B BN R 2. V2 N ZRETT AM Bt . JX 288 HIAEAE AEL AM B i 400kHz
R L AM BT 5y 2.2MHz (AR IEAT . ORI £ RIT %y 2.2MHz.

8.2.2.2 EMHBE

LM614xxT-Q1 {430 i HL Hs W AP RL L BE 70 I @ PR 28 HEAT I 5 . 38 8-2 $ AL 1 N HER i Y i LR T P> 70 T 2
W65 o Gy s 25 9 265 B T30 R RS 38 e 15 FELBEL 2% Rept 1 Rpgg 4L , A% HY FEUE 5 3640088 2 TR RO BR I A1 45 . 4ol
HRFE FB 51 B E 5 AR AE R (Veg = 1V) AHAERUE 180 H TS o 70 4 PO Pl BEL A MR 75 i B 22 A
AR K TR 3T . BN B R BELAE 2 BRI S R, (B S PR 3R . Regr MIEEUE Y 100k Q
RAEN IMQ . TN Regr 18 17 IMQ |, B4 A2 M R PHAS AT A4 Crp KRGS AL 08 AR AR fL
%E ( ijﬁzé%l‘ﬂdﬁ 8.2.29 ) ° ji*% RFBT E , *E%ﬁ%%ﬁ 1 l‘i%% RFBBO Xﬁﬂ:iz 5V %1&” , RFBT =100k Q H RFBB =
249k Q.

8.2.2.3 R HA!

FEL AL AU R PR IR A e 2 BB ) R S M. F R E 0L A S0l PR AT DR R o 3R R ) PR JER A 5 A T K
WA 20% 2 40% a2 N . SR T AR ERABER RS , REESSS0 R EAAE N R
TR HR I 30%. X T HA AR NI RS ( HIUE i 12V ik ) |, lEEH 25%. i Viy =
13.5V | Z(EFHA 12V RE M IFR R E o 24 o 8K 7 B0z /N T #8344 1T FH S R AE I B IR BR800k e, 477
WU ZAT A I KA. 7R 5 W T8 e M BME . H A K2 H RS FELIR SO W DA A o5 00 e B R
FIE . XA 10A. 2.2MHz. 5V /-l ikdE T K = 0.25 FHEH T HEZAN 0.6 nH. & F i Ein fbrdE(E
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HARTE LR, AR M AN A e F IR b A0 & /0 5 ) O B BR 1) |sc — A Ko AR M A £ B o6 7 i o R AR
51 1 3 A R RS S S MR . A R 2 S LMB14xxT-Q1 #EA WIS (1S 7T 7.3.13 ) o BB AT LUK
o E R R PR I, MRS R 4. 2 MR B O PRV RN | S P RS — N EERAE , §
B AR IR T AEE . BRI I IR s B TE FRAR FLTERE KRR | VR B JR % 2 5 LU TR -
FEE T, ZEE RS SEUCHRIN | RS T AMARE Z R EE ., RSO R a8
BA AR R AR | (EE T Lo 0 B R A RO IR AR . B RO B R | RRVRE e R BT
BRSSO IBANA E . (HTEIEH & T IMHz FAE T |, Po S R B 2 N SHFE. N T8RO IRY |
HBE AN /N T FE R 6 Hah OB . F R H TR AR 2 81 b A Qg ) LE A BAUAT BT 75 B0 e/ LR SO R BRI . /R R
LU, IR, o BRI SR IR AL A /D T 28 e KA B A2 10%.
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2 9MHz 10A T 5 x 33uF m%ﬂiﬁi + 220uF HIfRZ 15pF 3 x 33pF K&J%mﬁi + 220uF R 15pF
8.2.2.5 A\ AR IER

B T RS0 IR R T O S A B R, P O\ AR AR AR R AR VI B PTIR . LM614xxT-Q1 [l
NTRERAC 10uF MPEBEEY. /2 10 0 F s8E KPR B , LIRS EMI YRR, AR 20
2NN TR R RN R EA RN R KA E , DA B B R A, T DARE K% 2 LA B
FEARAm N B S0 , A U S AR ER N FUE o BHbAh | AZBIAE B AT RA B 2% i AN S N 51 RIS ( VINA/
PGND1 #1 VIN2/PGND2 ) f#i Ff —A~/INh5e R <F (0603 B 0402 ) KPR & LA 28 . HLZE 8% I A0 5C HL TR 0 20 25 /b
BN HBERFR , DUR TR B, mASENIER XTR B EN . XSS HERR S EAE
MAME . ZHEAERRE T SRR D TR S IR AR TR . QFN (VAM) d5f 285 75 0 79 10 52 £ 15
N 5] BN AN B Y 5| B X S8 5] fe AR i N LR 2, JRENXT T MOSFET sl itk it & , i
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W g A A N i (8 P 5 P T R A R IR I R R A o B RS G B Ze A o A N\ AR TR R BRI
Jutntt . iZHEA AR AE ESR A BT d A R IR 51 2 s S R SN R R _E RS . A IXAN A FRL
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LM614xxT-Q1 T3 E1E CBOOT 5|5 SW 5|z [a i B2 R 4. WHAFSRMFMEHEEE , AT 83h%E MOSFET
FIMAR BX sh Skl . F5 22— 100nF FOD0 A Mg B rE 25 28, A HEL R 2708 10V, iZ 335 7E VIN2 A1 RBOOT 5| Jiil
Z AR ] BT KATL L E AL RN AE SW B H 3] BOOT HA %% .

8.2.2.7 55l AR fH A

A LAE CBOOT il RBOOT 5l {2 [&E#— AR s BHAS |, PLZEJE SW 5 i B et fal. dnfit EMI PERERE T |

MR AR EIX AN G . Wi EMIAREZE | 15 H 0Q HALFF. WERFBEGSMA EMI G |, nf LI KiZE. Bk
i/ 50Q KJash s . XAINSIEK SW S BTl , IITESE MHz 245 F K EMI B 1 dBuV.

XA S — SRR . AR EE T 0Q DURARESE m R, LA i RBOOT HIMEL K it — 20 i At
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8.2.2.8VvCC

VCC 5l A& LDO %t , FIARAR S & 0 4 B2 ] F B i s . % ) 75 2442 VCC A AGND Z [A) & H— 1
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EnEGZE . EE , iz A T8 RESET (HIRIER ) Zhaeseft B4 bl (1§21 7.3.6 ) o fERXFME N
™, BEHAESY 100k @ () ERr B AS R — M ARG R . VCC ERAsFR%a tH A 3.3 Vo 15 2700 b H J 422 28 1 B
AEAT ARSI T

8.2.2.9 Cpp Ml Rpp i

HIBTH AR # Crr A KLU Bk, T EGE AL ESR % th B 728 4% (10 HL B A AR 2 A8 P AR A5 i 82 bl 0k
Crr HLZ A% AT LIRS LB o 0 AR 75 A% 3 28 IC 1 FB 9 il , IRIMA IR — A 4.99k Q HIFHES Rer 55 Cre
Bko ke i A 50 ESR F R T 200kHz , WA Crro

R EIE/NT 25V, Cep MAK |, BRITTLAZIE Cep. IR HIE KT 14V, WAZEHEMSEH Cre , K
N Crp IREGER EMER TN 2455,

RN Regr EHF T 1M Q |, W AZ0E H BTt L 25 2% Crro
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SPSP 5| v LA#ER: 22 GND DIAEH M. 15| T USRS VCC LB B . 1% 5| 4 wT DA L BH 45 2 42 )
GND , M S A SOB I BRI AR RE . I ER A RE S A R0k 5 AR SC I 4 th S0, RS0 i R A A
T E) LKA RSO R FE T SR . ZAEIEE 2908 20k Q |, AT LME A 5 R 4 SRR i T AR

8.2.2.11 Ry 4%

Ry HPH2S H TR BB A MR . AREZVRAER |, EST 7.3.5. 6.81kQ Y HEBHAEX NT 2.2MHz.
15| AR B N7 RT 5] ERS] GND KRB R & B~ 2.2MHz. @i RT 51 ZE#3 GND , el L
BRASFI ], TR 7 EANE AR, WS 6.81k Q FHFHAS il $2 i R IE P .

8.2.2.12 Ryope EFE

A LLFIF SYNC/MODE 5| Bt #3515 S i e . (SYNC) AP . %51 I SuVFAE PP (MODE) 2 [A]#EAT
P, LUN RIS

* SREIIKTE RS (FPWM) 1217, f£ S0 ALEAT v BT D8 DA SE IR Is AT

© B, ER AN B SR E KRS (PFM) U s 0 ReR

% FPWM |, K SYNC/MODE 5| JiliES:3) VCC. 4] GND LAREN B A I F &l LA L i 5 5
R FE I SIS B D . HREZAER, , S 7.3.3.

8.2.2.13 4MB UVLO

ERLEENT |, AP EERSARESUE (UVLO) BT AT G5 3 0F W 3R AE 1% P AR R . o DUE I 7-2 T
7 F HL B R SE B IX — HE P . 28 F Sl RO R B BN Von , TTRWT LR N Vopr. B 5% , Reng PEAETE
10k Q % 100k Q VBRI NIER , SREMHEH T 2 1HE Rent A1 Vorrs

8.2.2.14 BRI EEE

SRR 28 —FF | LMB14xXT-Q1 7EISATIN S VHFEN BTN ER o 1K Ty ZEFEHI 5 M) A2 40 e 80 2455 11 PN 500 s P
FrE BRI (Ty) 2 LRSI ek 4L

73RN

&Pt

PRAF I REATE (R o yp)

PCB fi &

LM614xxT-Q1 (155 = N AZ I L Z PR ) 8 150°C . 1X 2> PR a8 AF 10 s KT FEHL , M PR &I 8 . J7#Ea0 8
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BOM.
100% 100%
i N 99%
95% L o AN 98%
90% 1] LA gg:ﬁ» 7 ]
85% ] 95% // T~
S 0 R 94%
; 80% y, : 93% II / —~—
9 759 £ 2 92%
2 / 2 91% I
2 0% [/ € oo |11/
i / W 90% 117/
s (117
60% y — Vp =8V 87% II — V=8V
559 — V|N =135V 86% — V|N =135V
% / — ViN=24V 85% ,’ II — Vn=24V
50% 84%
0.001 0.010.02 0.050.1 0.2 05 1 2 345710 0 1 2 3 4 5 6 7 8 9 10
Output Current (A) Output Current (A)
Vour =5V Fsw = 400kHz H AR Vour =5V Fsw = 400kHz FPWM £zt
B 8-3. & B 8-4. &
100% 100%
99%
95% 2l N 98%
f = N
90% T I N 97%
° = muil H 96%
85% = 95% / —
g 8% | g uhl—f—
R e g ggﬂf [/ — [~
3 I/ 2 ] / ——
k3] / S 91%
£ 70% £ ol A/ /
i / w 90% [117/
65% |/ 89% |11/
88%
60% y — V=8V 87% / — Vn=8V
59 — V|N =135V 86% — V|N =135V
55% // — V=24V 85% ,’/ — V=24V
50% 84%
0.001 0.010.02 0.050.1 0.2 05 1 2 345710 0 1 2 3 4 5 6 7 8 9 10
Output Current (A) Output Current (A)
Vout = 3.3V Fsw = 400kHz EEIL 5N Vout = 3.3V Fsw = 400kHz FPWM #i2,
&l 8-5. ZLK & 8-6. %%
100% 100%
95% i m—— 98%
90% —— = FT 96%
0% =] %% %
X /1 X o /
< 80% 7 < 92% 117
g 7o g oow|f —
e 70% £ 88% I’ I/ 7
65% / 86% l’ II //
o I/ o, |1
60% — V=8V 8% I — V=8V
—wi o —wi
— VINT — VINT
1
50% 80%
0.001 0.010.02 0.050.1 02 05 1 2345710 0 1 2 3 4 5 6 7 8 9 10
Output Current (A) Output Current (A)
Vour = 5V Fsw = 2.2MHz H st Vour =5V Fsw = 2.2MHz FPWM #52{
B 8-7. &% F 8-8. R
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8.2.3 W% (4 )

MAERE T, TMLLN&MER - 8844 : LMB61495T-Q1 , Viy=13.5V , Tao=25°C. & 8-1 JE/R T HillK , % 8-4 JE/R TN

BOM.
100% 100%
95% e
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£ 8% [ 7 & / ——
c 75% 7 c  85%
0 9 T~
e 70% £
u /| 4 8o%
65% |—// ° /
o |/
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—V|N:24V —V|N=24V
50% 70%
0.001 0.010.02 0.0501 02 05 1 2 345710 0o 1 2 3 4 5 6 7 8 9 10
Output Current (A) Output Current (A)
Vout = 3.3V Fsw =2.2MHz EFzIL S Vour = 3.3V Fsw = 2.2MHz FPWM £zt
B 8-9. %% & 8-10. 2k
5.07 5.07
_V|N:8V _V|N:8V
— V|N:13.5V — V|N:13.5V
5.06 — Vn=24V 5.06 — V=24V
S 505 S 505
Q (]
(o)) o
£ £
S 504 S 504
5 5
I= =
3 503 3 503
5.02 5.02
5.01 5.01
o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
Output Current (A) Output Current (A)
Vour = 5V Fsw = 400kHz EEl Vour = 5V Fsw = 400kHz FPWM #38
A 8-11. SRR R Bl 8-12. AWM IAERMAEEIRER
3.350 3.350
_V|N:8V _V|N:8V
— V|N:13.5V — V|N:13.5V
3.345 — Vn=24V 3.345 — Vn=24V
S 3340 S 3340
(0] [0
[o)) (o))
) £
S 3335 S 3335
3 2z B
3 3330 3 3330
3.325 3.325
3.320 3.320
0o 1 2 3 4 5 6 7 8 9 10 0o 1 2 3 4 5 6 7 8 9 10
Output Current (A) Output Current (A)
Vour = 3.3V Fsw = 400kHz SN Vour = 3.3V Fsw = 400kHz FPWM #x{
H 8-13. AR REME TR B 8-14. A IAERML L IRER

38 AR
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8.2.3 W% (4 )

MAERE T, TMLLN&MER - 8844 : LMB61495T-Q1 , Viy=13.5V , Tao=25°C. & 8-1 JE/R T HillK , % 8-4 JE/R TN

BOM.,
5.04 5.04
_V|N:8V _V|N:8V
— V|N:13.5V — V|N:13.5V
5.03 — Vin=24V 5.03 — V=24V
S 502 S 502
S o S
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5 I 5 T~
e g
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0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Output Current (A) Output Current (A)
Vout =5V Fsw = 2.2MHz H shE Vourt =5V Fsw = 2.2MHz FPWM 5
& 8-15. AR B ERIL MR & 8-16. AL ML IHER
3.330 3.330
_V|N:8V _V|N:8V
— V|N:13.5V — V|N:13.5V
3.325 — Vjn=24V 3.325 — V=24V
S 3320 S 3320
g s
B — 8 R m—
S 3315 E— — S 3315 — i
3 3310 3 3310
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Output Current (A) Output Current (A)
Vourt = 3.3V Fsw =2.2MHz SRl SN Vour = 3.3V Fsw = 2.2MHz FPWM #& X,
K 8-17. SEAB R B R &l 8-18. AR BRI MR
5.25 i 3.8
5 7 3.6
A
4.75 > / 3.4
S 1 >
o 45 < /] @ 32 e
g v dp% g
S 425 S 3
s A Z
g 44 2 28
3 ans 3
3.75 , 2.6
/ — IOUT =0.01A h— IOUT =0.01A
3.5 — louT=5A 24 — lout=5A
—lour=10A — lour=10A
3.25 2.2
4 42 44 46 48 5 52 54 56 58 6 3 3.2 3.4 3.6 3.8 4 4.2 4.4
Input Voltage (V) Input Voltage (V)
Vout = 5V Fsw = 400kHz [ERIL 5 Vour = 3.3V Fsw = 400kHz [ERIL SR
A 8-19. K[ & 8-20. K%
Copyright © 2025 Texas Instruments Incorporated TR 15 39

Product Folder Links: LM61480T-Q1 LM61495T-Q1

English Data Sheet: SNVSCR9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm61480t-q1?qgpn=lm61480t-q1
https://www.ti.com.cn/product/cn/lm61495t-q1?qgpn=lm61495t-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXB0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXB0A&partnum=LM61480T-Q1
https://www.ti.com.cn/product/cn/lm61480t-q1?qgpn=lm61480t-q1
https://www.ti.com.cn/product/cn/lm61495t-q1?qgpn=lm61495t-q1
https://www.ti.com/lit/pdf/SNVSCR9

LM61480T-Q1, LM61495T-Q1
ZHCSXBOA - OCTOBER 2024 - REVISED DECEMBER 2024

13 TEXAS

INSTRUMENTS

www.ti.com.cn

8.2.3 W% (4 )

MAERE T, TMLLN&MER - 8844 : LMB61495T-Q1 , Viy=13.5V , Tao=25°C. & 8-1 JE/R T HillK , % 8-4 JE/R TN

BOM.,
5.25 3.8
5 / 3.6
A | A
4.75 /1 34
— /| A =
S AT S e
o 45 A o 32
g // ] vz g /
E 4.25 v ;o 3
3 pdabd // E
£ 4 % £ 28
o ]
3.75 - /! 2.6
// — lour=0.01A — louT=0.01A
3.5 % — lour=5A 24 — louT=5A
— louT=10A — louT=10 A
3.25 2.2
4 42 44 46 48 5 52 54 56 58 6 3 3.2 3.4 3.6 3.8 4 4.2 4.4
Input Voltage (V) Input Voltage (V)
Vout = 5V Fsw = 2.2MHz SRl Vour = 3.3V Fsw = 2.2MHz ERL SN
& 8-21. [k E 8-22. KM
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T T
=3 =
3 3 /
$ 300 $ 300
= >
o o
o o
w [T /
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< e
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— lour=5A — lour=5A
— IOUT:10A — |OUT:10A
0 0
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Input Voltage (V) Input Voltage (V)
VOUT =5V FSW = 400kHz E Z{jﬂ‘ﬁﬁ VOUT =3.3V FSW = 400kHz g Z:j]?fﬁft
F 8-23. Ji% K% Bl 8-24. T
2500 2500
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< 2000 v pd < 2000 /
T / 4 T 4
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3 / Y g
$ 1500 L/ $ 1500
=) / / 3
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Input Voltage (V) Input Voltage (V)
VOUT =5V FSW =2.2MHz EZJJ*%EQ VOUT =3.3V FSW =2.2MHz Ezﬂ*ﬁfﬁ
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8.2.3 W% (4 )

MAERA T, TULL N &G - 284 : LM61495T-Q1 , Viy=13.5V , TA=25°C. & 8-1 BoRn T Hl% |, & 8-4 R T AN

BOM.

VOUT =5V FSW = 2100kHz
IOUT =50mA V|N =13.5V

F 8-27. FFRUEFLA Vour 8L

H B

Vour = 5V Fsw = 2100kHz
IOUT =50mA V|N =13.5V

B 8-28. JFREFEA Vour 8CHK

FPWM #5%

VOUT =5V FSW = 2100kHz E fjﬂﬁfﬁ VOUT =5V FSW =2100kHz FPWM *ﬁﬁ
IOUT =50mA V|N =13.5V IOUT =50mA VIN =13.5V
F 8-29. 7E 50mA fiE TF)R3) & 8-30. 7£ 50mA IR T /E3)
= - —

Vourt = 3.3V Fsw = 2100kHz
IOUT =3.25A VIN =13.5V

& 8-31. 7 3.25A AW F/EF)

FPWM # 5,

;
[
I
1
|
1

Vour =5V

Fsw = 2100kHz
louT = 5A ZI%i % Vin = 13.5V
& 8-32. HERRP
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8.2.3 W% (4 )

MAERA T, TULL N &G - 284 : LM61495T-Q1 , Viy=13.5V , TA=25°C. & 8-1 BoRn T Hl% |, & 8-4 R T AN

BOM.

Fsw = 2100kHz
louTt = FHE % %] 5A

FPWM #i 5
VIN =13.5V

- Vi

Fsw = 2100kHz

Viy = 13.5V & 4V % 13,5V

8-34. NERHIRE

&l 8-33. kKR
T | L]
Veur Vour
Jrovsne -
| | .
Vour = 5V Fsw = 400kHz EEEIL Fsw = 400kHz FPWM ##3{
lout = 10MA % ViN =13.5V Tr=Tr=1ps lout = 10mMA & VN = 13.5V Tr=Te=1us
10A % 10mA 10A £ 10mA
K 8-35. RS Kl 8-36. B
L | L]
— g
lout [
) {
lout |
= I ———
Fsw = 400kHz EFSIL 5 Vout =5V Fsw = 400kHz SRl 5
|OUT=2A§4A§ V|N=13.5V TR=T|:=1|JS |OUT=5A£10A§ V|N=13.5V TR=TF=1HS
2A 5A
K 8-37. PSS K 8-38. fu A
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8.2.3 W% (4 )

MAERA T, TULL N &G - 284 : LM61495T-Q1 , Viy=13.5V , TA=25°C. & 8-1 BoRn T Hl% |, & 8-4 R T AN

BOM.

Vour

-

lour

H B

Vour

CE—
Stop. 7554
30 Postive

Fsw = 400kHz SEiE e

Fsw = 400kHz

IOUT= 10mA £ V|N= 13.5V TR=TF= 1HS IOUT=5A£ 10A & VIN= 13.5V TR=TF= 1“5

10A & 10mA 5A

& 8-39. MBS K 8-40. AR BEE
I eccov)
Vour r Vour
‘ lour [
PR

lout

- —m—

Vout =5V

Fsw = 2200kHz
IOUT =10mA £ V|N =13.5V
10A £ 10mA
B 8-41. FAEBES

FPWM # =t
Tr=Tg=1ys

Vour = 5V Fsw = 2200kHz H e
IOUT=2A§4A§ VIN =13.5V TR=TF= 1“8
2A

K 8-42. B
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8.2.3 Wi (%)

MAERE T, TMLLN&MER - 8844 : LMB61495T-Q1 , Viy=13.5V , Tao=25°C. & 8-1 JE/R T HillK , % 8-4 JE/R TN
BOM.

|
Vour
- - _4_,/
lout i
A FS\\;V =-212?(>)05|3-|z T, ﬁ—i‘?ﬁ—ﬁ Vour =5V Fsw = 400kHz lout = 10A
louT = SASAE 10A & N =13 R=TF=1ps TSR 150kHz & 30MHZz
&l 8-44. {65 EMI 5 CISPR25 5 Rl ( &6 : EES , B :
E 8-43. fiBRS THED)
V =5V Fgw = 400kH | =10A
o MR AR S-V\émle fzsoOMH = Vour =5V Few = 400kHz lour = 104
A - 2% z WASIZ : 30MHz % 300MHz
K 8-45. i EMI 5 CISPR25 5
e TRATS KR & 8-46. 1g4T EMI W EEE 5 CISPR25 5 K[R1{E
VOUT =5V FSW = 400kHz IOUT =10A VOUT =5V FSW = 400kHz IOUT =10A
WMERAE - 300MHz £ 1GHz WHERAE © 300MHz £ 1GHz
8-47. B4 EMI X¥HUKF¥ 5 CISPR25 5 K[R{HE P 8-48. 5T EMI Xf¥EE 5 CISPR25 5 K[RE
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8.2.3 W% (4 )

MAERE T, TMLLN&MER - 8844 : LMB61495T-Q1 , Viy=13.5V , Tao=25°C. & 8-1 JE/R T HillK , % 8-4 JE/R TN

BOM.

XAL5030-332MEB
74279226101 L=33uH

‘*‘Euiu”"u
e B s e I

Crs=047uF Rf=1Q  Cg=22uF Cr1 = 0.47uF
Cr7=047uF Cps=22uF Cgy=22uF Crz = 0.47uF

Bl 8-49. AN EMI I8

& 8-50. /453 EMI 5 CISPR25 5 K[R{H ( & : iEES , B .

VOUT =5V FSW = 2.2MHz IOUT =4A
WA : 150kHz 5= 30MHz

THES)

VOUT =5V FSW =2.2MHz IOUT =4A
WA - 30MHz % 300MHz
8-51. fm4T EMI XUfEKF 5 CISPR25 5 KR {H

VOUT = 5V FSW =2.2MHz IOUT =4A
MRS © 30MHz % 300MHz
K 8-52. 4T EMI S EE 5 CISPR25 5 KFR{E

Vout =5V Fsw = 2.2MHz lout = 4A
MHAA : 300MHz % 1GHz

8-53. #F4t EMI XK F5 CISPR25 5 2K[R{E

\ ’,\/&“ ™ ;‘ ‘MW”
| w"’
AN ‘/w

VOUT =5V FSW =2.2MHz IOUT =4A
WA © 300MHz & 1GHz

F 8-54. 4t EMI 5 #&E H 5 CISPR25 5 2K[R{E
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8.2.3 W% (4 )

MAERE T, TMLLN&MER - 8844 : LMB61495T-Q1 , Viy=13.5V , Tao=25°C. & 8-1 JE/R T HillK , % 8-4 JE/R TN

BOM,
74437336010
BLM31KN121SZ1L L=1pH

_LLEL T1°"™

P B I I B
Cgs = 0.47uF Re1=1Q Cg3 = 2.2uF Cgy = 0.47uF
Cr7=047uF Cgs=22uF Cgy=22uF Cgp = 0.47uF

Bl 8-55. #EFE KM EMI JEH: 5%
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8.2.3 W% (4 )

MAERE T, TMLLN&MER - 8844 : LMB61495T-Q1 , Viy=13.5V , Tao=25°C. & 8-1 JE/R T HillK , % 8-4 JE/R TN
BOM.

& 8-4. RINH 4] BOM

Vourt bk RreB Cour Cin + ChF L Crr
3.3V 400KHz 432k | 2 XEQ%“%';: 2120;';:&% 4 x1 gg‘:'; :;ﬁ; t; Zg;; T | 2.4pH (744325240) | 22pF
5v 400KHz 20k |4 XEE‘%“%';: 21?(02“.;%% 4 x1 :)gtf: );Ezﬁg Eggg; T | 2.4pH (744325240) | 22pF
3.3V 2.2MHz wae | xE;gJ%g: 21 SO;EJEM ? x1 :)gﬂi Zuzﬁf’:r;g;; ' (74437%%1%'3068) 10pF
oV 2.2MHz ZECI xﬁgf?ﬁp%g: 21 20;;“%% ’ x1 :)gti J;Ezﬁf;;;);; ' (74427%%'3068) 10pF
8.3 HYRFHICE I
i N FLYR R PE D IR ) AR R B AR AL P R AN FRIRL . AT AT 5 FE SR 9 SRA BN FEAL
Iy = ~OyL 20T 9)
Hor
o N ERE

U AR A AR L K P2k PCB AT e B A Fi i, A5 2R, DASEIL RAFIIVERE . S\ HLBE 0 o A= i K
AN LB AT B 220 A I 28 RS AT I A R . A iU 5% ESR M M N R SRS &, AT LI R — R B2 i
PRHLHS . X W] BRSO R A\ It I R RS B R UVLO . 5 REE ) i H i e 47 2 R 2SI PRV PR T
SRR, BT AR A A R LA R R DL R R o RS AR R R B DN , R RS
BURa 5 A5 BTN SR R AL o AR R 8 i) B B R T V2R A R N PR S AR R AR L A AOBE . B, B — MR
RS SRR A S IF I . SRR S 45 ESR A7 B T30 4y A\ 18 I BB IRl AR AT v R . 20pF
2 100pF JE R Y IO EE & 2 ARG AN, IFA B T8 K G 3 A2 91 ] OR R A i AU

FESERGE LR, AR M 25 A it (5 FH B s o FR A1 28 (TVS). — SR Bl s etk (i) o T
AL BA SRR &5 0F . 25 TVS fil &, AL i PR R AR AR A B . SR 2 r T/ T A e 5 0 i 1 R
JE, DU b R A A A i N S TR o XA B2 5 4 R T e 2 TR R

BN T R FEXAE LR (Pl AR I ), St A S AR SR VIN AT SW 5|z [A]
M AR CARE T . AERXAME DL, SRR AR ], AT AT BEARIR AR o A RN DY I G BUAR AT RE
A, NIRRT N YR AT Ay 2 TR P — A P R

8.4 fi )&
8.4.1 /75

FEATT LR/ B B e 22 1) PCB i it T-se B S IR RE M S 4 £ 5 E ., PCB Ai A K o] At 2 BR A |4
FA) SR PR B Ve T BB AT RO . RIS 38 IE AT, PCB A RS B Rk B i i i o ik R A 7= . itkdh |, Fa
JEZ§H) EMI PERETEAR KFZRE LHUHT PCB fiis. TERERFEHARH |, X EMI S 08 PCB ThRE & tf N A 4%
R R Y i T IR % o 1] 8-56 HR IR T iZA M. 1A IR COR B S AL, R AT 2R R R AT RE P AR KR
SHE., EERBESHEESBAERIESNIERIZIT. HTXMTI , ZREP AL HE , FRER S
BURATRE/N | AR5 A H /g%, ] 8-57 JE/n T LM614xxT-Q1 % S8 ok (1 UA )
o P EGE PN A B FEIEVTIA G BIX A E - VINT 32 5] PGND1 |, VIN2 i&#:%) PGND2. #/NH
RAHEERSELIALE . B0 5 EARAE , Wik TR A CE . K QFN &3En) | B3 —#EE
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P~ VIN/PGND X} o X486 5] R X FRAG R, A B 5 KRR B s O B A EMI 17242 A R 1Al )Z 1
(% VIN ~FIHAE AN VIN X [FE R 25N B8, WEEIERIEEAS VIN 5] XS FRA L , DA R RR 51 B
G

o JEVCC H)72 55 7 B B 7 3EYT VCC F1 IR AGND 5/ 15517 & - 25048 B 46T 55 FO AR 2604 1% W 25 2 i 42 5
VCC F1 AGND 3| i,

«  J% CBOOT W& # /R Al GEEVT AT IE , FFEH 4 i 7 1 A7 261 2 #] CBOOT F1 SW 7/ . it VIN2 il
RBOOT 5| 2 6] () (e BRAE 284 R 7 s SW 4 |, it/ SW 35 s 2 & A . WM H 7 RBOOT HH
# MR AT REK H AR CBOOT Al RBOOT 51 E . 7 Em iR |, v RBOOT Al CBOOT 3| s
. WHBELIUR T EESIE RBOOT #1 CBOOT 5| fifl,

o SR BRI GEFENT ARG FB GBI & - ¥ Reges Reats Cre ( WRAEF ) A1 Rep (WAL ) A HE
FEGE SRS . @I Regg 5 FB 1 AGND [ H0 Fi BAE I 58 0F L Ifxse s3] . B Vour MIER T RE 2
B, (HiE | PRI — R A 2640 B IEAT A0 7T BE AR & IR R 48 IR R R A2 I e 75 R ( il SW Ty
) Bk

o JPCB H# 2 FMEHEHE © %570 240k 5 B i 2 AR 42 . A3 FH AR 2 2 AT RN N FR B o i N TE A B
B P TEAR AT BAARR HaL JRK

o Vi Vour A1 GND FEHEGEEE - iXSEERAZ M UR T RE S AN EL |, DAVS/ D 4 e 2d 4 N\ Bk H 42 b A 4] 1
R MR AT AE IR 2R .

o FRMEBEANI PCB [, LISEHLE ST % R B R Sk AN PR B IE FE , 20 FH A2 08 K 1 4 T AR
HIARSEIUIG Ro gae 2 B 7 (A0F 1 &7 ) (ARHIE PCB THEMIK)Z. W PCB Wit HZ A2
(L), TEEH G AL AT DUE B R N E B T . 35RO s B 5l Bk T B R A
TE A N T 7 R AT BRSNS 2 4, BT 5] BT R DA 8 A 2k

o FRAFECDHIFFER - PR SW 5| IS RSS2 8] R X OR AT RESE ELTE . [RIA 20 KRR R M /N Y A
FS AL, DA B AR5 5 EMI,

Vw1 ) V'I_l|\12
HS
FET
C|N7HF1__ SW | Cin e
LS
FET
PGND1 PGND2

| 8-56. # \ HLILIF B

8.4.1.1 B REHERER

n BRrR , TH AT — AN REE NS00 EMZ . Hah 2 n] O BUS A R AT 2R BRI 75, 38 R R ] R SR
flmg A 3L HERLAZ . AGND Al PGND 51 Al 25U ] 55 % FEL A 2 55 1 I FLEE R R H 1 T . PGND 5| I B &L F
I MOSFET MUK , JF B HE R fy A\ A% tH A A G (i . PGND PIZETT SRR o B | 2 R A
BALAT 5 . PGND AL AR VIN A SW A7 26 o PR ) £8P T (1 — o Bt i g — Mg = 2045 %, H
AT U AT 2

TI 230G 8 FET PGND [R5 £LAT VIN 5] EERE D) R i T T EE Vi B 28R L8 (123 BoA | X Ry
R BN R] RE 2 M AR VE N TIUZ AR 2 0 R G P T, IR 38 G ~F T D) R GAD S |, DL SIiBl i FE A
BRIV ZE AR, D28 )E ( NTTZFFEE ) KK  20z/10z/10z/20z. B AT W40 )5 B FIE 24 41 R A 2k
VY 2 B AR AT S B AR T RT3 2 1 B ORI AR
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8.4.2 #G b

Display purposes only Display purposes only
Do not cut top layer here Do not cut top layer here

INNER GND PLANE
BOTTOM GND PLANE
Top Trace/GND Plane N VIA to Signal Layer Q)  Mid-layer trace — =— =—

Inner Trace/GND Plane VIA to GND Planes @  Transparent Top layer
to show Inner layer

Inner GND Plane VIA to VIN Strap Q
Bottom Trace/GND Plane Il  VIA to VOUT Strap Q

& 8-57. A5 R B
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9 AR HE

9.1 B Hr

9.1.1 BE=0r7= B A FH W

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It
7 i B 55 BB S AR AT T1 7 i I 55— R s BA T .

9.2 XY HF

9.2.1 fHHX 1S

152 LN AR SR

o INALES (TN, Bkl - FETTEEN] , PHF i & N F M

o TEINALES (TI) , SFEEAR AT ET S S B P AT 7 HES B A7 Jed 7 26 75 B 15 -t

o TEINACES (TI) , EZ2HF1IC HEEATEER N FHt

o TENAXDE (TN) , 1L LM43603 F71 LM43602 i £ £ if- N FH F i
o TEMAXES (TI) , PowerPAD™ #igi 5 7% 5E vi FH Tt

o fEINALEE (TI) , PowerPAD™ # ik J3i F faidi

o HEINACEE (TI) , A FHI#TE bR N T

9.3 FWOCR EFTIEH

SRRSO EERE R |, 75 AU ti.com ERIEE SO mith @Ay FEATIEN , RIVATRE ARG R
o AREHNEMEL , WER M BT RS BT it .

9.4 XHEIR

TIE2E™ thCscfFigla et TRIMEESE TR, T EENE ZAETARE . LI @E Mt #. @R
BUA MR B E QIR | SRAS P AR I DR sk 3 B

HERRAN R BB TIRE IR fefit. KSR IFAMIER TI BRI, IF A ek T 521
T E AT 2K

9.5 Fifn
PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.

P AR A% B P & 1 7

9.6 RiER
TI RiEFR BARERF IR T RIE. RIS FRE X .
9.7 HH M HEL

F LR (ESD) SRR AN L . S (TI) e UG i 24 i 57 HS 6 A P S L RS 05 TE Ay Kb 2
A RIZASRLT | ] s SR S AR B
A\ ESD [/ 3 S BN REFEZE | KT AN S PR R . R [ B R B T RS T A 5 SR BIRIA | R D A R A 5
$UH AT R 2 B B P 55 R A O BURS AS A7

10 BT P SBT3

T o DLRTRRAS B DAY AT R85 24 i RAS (Y TR AN [

Changes from Revision * (October 2024) to Revision A (December 2024) Page
o BSCRPIRE N “TEEE” TN BB oo 1
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11 . HERTTEEER

PUR U A S AU B AT IS 2. XS5 B 1 aAF T sl B . Bl 22 s, A S ATE A,
HASH SR BEATIBAT o A R MEE R A ST RRA 15 2 B 22 PR ST
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 21-Jun-2025

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 ©)
@ ©)
LM61480TQVAMRQ1 Active Production ~ VQFN-HR (VAM) | 16 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 VTEP08Q
LM61480TQVAMRQ1.A Active Production  VQFN-HR (VAM) | 16 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 VTEP08Q
LM61495TQVAMRQ1 Active Production ~ VQFN-HR (VAM) | 16 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 VTEP10Q
LM61495TQVAMRQ1.A Active Production  VQFN-HR (VAM) | 16 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 VTEP10Q

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

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the 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.

® 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 TlI'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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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
Leg R g R A T
o| |e &|( Bo W
Rl |
L & 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

Overall width of the carrier tape
P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O OO OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |
T T

AN

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)

LM61480TQVAMRQ1 | VQFN- VAM 16 3000 330.0 12.4 3.8 4.8 1.18 8.0 12.0 Q1
HR

LM61495TQVAMRQ1 | VQFN- VAM 16 3000 330.0 12.4 3.8 4.8 1.18 8.0 12.0 Q1
HR
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 16-Dec-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM61480TQVAMRQ1 VQFN-HR VAM 16 3000 367.0 367.0 38.0
LM61495TQVAMRQ1 VQFN-HR VAM 16 3000 367.0 367.0 38.0
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GENERIC PACKAGE VIEW
VAM 16 VQFN-HR - 1 mm max height

3.5x 4.5,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4231471/A
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PACKAGE OUTLINE

VAMOO16A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
E 3.6
. 1 34
PIN 1 INDEX AREA—_
3.81
3.71 Z‘-i
EXPOSED DIE— |
j 0.1 MIN
* |
(0.545) 4 L I}
(0.05)
} 2%
(0.88) RS r 908 SECTION A-A
: : TYPICAL
I
10 't
0.9
' 1 r— r— i
0.05 j o
0.00 2
o
S —2xgg
0.525 0.725 S T 4X(03)
2X 0,325 X 0525 | ~— (0.15) TYP — ﬁ (0.2) TYP
: 6
s 1_14 % l == 10 i
R EE T 7
0.25
b oox[isasl— — T W'*'wv X015 I
|
0.1® |C|A|B
2x[1.025 I—
1025 AT A | [elmERE b
2x yiE— ] l ox 03 11
0.000PKG{ — —fr - — - —+[—|-— - — 61@CAB
| oo |
2X|0.55 |— - 4— - 0.05 |C
‘ ‘ 4‘> ! 2.875 ’ “}
2.675
1y 045 4X (0.325) r | |
0.35 ! 1
x[is]—- A | ]
& 0.1 |C|A|B I i I
0.05@ [c 2x[Lo5|— et || o 15 L ax 332 il
: .
PIN 11D 04 16| & 0.1® |[c|AlB
(45°X0.15) 03 | = o 0.925 0.05¢ |C
& 0.1@ [c[alB S\((LMM 105 0.725
0.050 |C 0.85 4230379/C  09/2024

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

VAMOO16A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
98 23
35 SYMM g
dd ¢ dd
L | 16 |
‘ ) ( R 15 08)
2X (0.8
| ‘ | L
2X (1.1) T 1 w
X9 —— -~ - — ‘ 8
2X (0.75) | ‘ |
i ! (2975)
0963 — —— ——y-— L} \ 2X (1.15)
| % N
2X (0.55) —— - | «F + - 2X (0.4)
| | J
(R0.05) TYP ‘ | 2% (L.075) I
0000PKG§ —— — - — - — - — -t ——— - — — —
\ 6X (0.825)
| - T
2X (0.525) - i N 9X (0.25)
(0.35) J—L—j }
or —— [ —
‘ SEE SOLDER MASK
2X 0,625 DETAILS
2X (1.525) - + — (0:675) (0.825)
(2.038) 7rﬁ 1 1
2X (2.113) - ! ( { i 2x©02) |}
2X (2.175) —— - — — — + I 2x(055)
w BIE +
T )
oS ™) ™) I
Bd e e <3
) )
x x
™ ™
—=| 2X (0.75)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN —2X(1.1) —
SCALE: 20X
0.05 MIN
0.05 MAX
AL 205 MAX ﬁ r‘ ALL AROUND T
/ ! METAL UNDER
METAL EDGE 1 / SOLDER MASK
EXPOSED METAL N __soLDER MASK EXPOSED/;. T SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) TAILS

SOLDER MASK DE

4230379/C 09/2024

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias
on this view. It is recommended that vias under paste be filled, plugged or tented.

information, see Texas Instruments literature

are implemented, refer to their locations shown

i
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EXAMPLE STENCIL DESIGN

VAMOO16A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
@
S\((LMM 93
—
EXPOSED METAL ‘ 16 “’ /V
? | 2X (0.74)
2X (1.04) ‘
2X (1.87) — ‘ - EXPOSED METAL
2X (0.69) |
' | (2.975) L—'——P 2X (1.04)
2X(0.963) —— - — 4 - — Ll ‘ |
w |
w
2X (0.55) + | % i % 2X (0.4)
|
T
(R0.05) TYP | L 2X (1.075) J }
0000PKG{ — — - — - — - — - LT
| = 6x (0829 == |
|
2X (0.525) - i %—— (] exo2
(0.35) : }
o tom — - | O
2X i
2X (1.525) - ! (0.675) (0.825)
2.038) | r 2X (0.2)
2X (2.113) L W { i
2X (2.15) — - — == + T 2x(09)
6 ‘ ‘J 10 1
| |
EXPOSED METAL ‘ ‘ | ‘
L — | _ ~ L N\—EXPOSED METAL
o< n ey 0 < @
B S O S o3
— X —
x S >
™ o 2X ™
3 072
~— 2X (1.1) —
SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X
PADS 1 & 15:
85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 6 & 10:

90% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4230379/C 09/2024

NOTES: (continued)

6. 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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