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TEHERENN -40°C 3] 150°C TAELS IRV IS ( BRIES S5 ) o ()
B/ME BAE Hfr
CBOOT # SW -0.3 6.5 \
CBOOT % SW , [## < 20ns -5 \%
HO % SW , I#zs 0.3 Vg + 0.3 Vv
HO #| SW , 7 < 20ns -5 \%
i HLE
VOUT. ISNS+ #| AGND -5 \%
VOUT % ISNS+ -0.3 0.3 \%
LO % GND -0.3 VVCC + 0.3 \%
LO #| PGNS , I## > 20ns -5 \%
VIN % PGND -0.3 47 \%
SW % PGND -0.3 47 \%
SW #| PGND , [ < 20ns -5 \%
LIPANGNES
EN % PGND -0.3 47 \%
VCC. VCCX. VDDA. PG. FB. PFM/SYNC. RT. EXTCOMP % AGND -0.3 6.5 \%
CNFG % AGND -0.3 5.5 \%
TAESER , Ty -40 150 °C
WAFRIE | Teg -55 150 °C

(1) AR ERRBUE M BT RERN S FE BK ATIR . 40 BORBUE A I AR RS AR I S 26 A N e 2 BUS AT 261 LLAM T T 3
M2 R RERS IEFIZAT . WA “BULSIT M7 BAE “LX B RAUEE” TEERMEH , S TRASEEIEFEZT , R R R
PERITTSENE . DHREME BE I 4 R s 1 A7 i o

7.2 ESD %%

(i3 FUAL
NHEBEI (HBM) , 74 AEC Q100-002 () HBM ESD 4} %4 2 £2000
\ DI (1. 2, 11, 12, 13, 14, 23
Veso) | ##HIE FSH#FH (CDM) , 74 AEC Q100-011 CDM ;}%fgw ( £750 M
ESD 4% C4A
HoAh 51 +500
(1) AEC Q100-002 $87~ R 4 #% . ANSI/ESDA/JEDEC JS-001 #LTEHAT HBM K277l

Product Folder Links: LM25148-Q1

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SNVSC03


https://www.ti.com.cn/product/cn/lm25148-q1?qgpn=lm25148-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNB5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNB5B&partnum=LM25148-Q1
https://www.ti.com.cn/product/cn/lm25148-q1?qgpn=lm25148-q1
https://www.ti.com/lit/pdf/SNVSC03

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM25148-Q1
ZHCSNB5B - JUNE 2021 - REVISED FEBRUARY 2025

7.3 BUUBIT &M
fE -40°C %] 150°C LIELE U A s (FRdesisruin ) .
wR/AME FRRRAE R FAAT
Vin N HL VR RS 35 42 \Y
Vour it HL S 0.8 36 \%
SW %] PGND -0.3 42 \Y
CBOOT % SwW -0.3 5 5.25 \%
FB , EXTCOMP , RT , CNFG % AGND -0.3 5.25 \
EN % PGND -0.3 42 \%
VCC. VCCX. VDDA #| PGND -0.3 5 525 \Y
VOUT. ISNS+ #| PGND -0.3 36 \Y
PGND % AGND -0.3 0.3 \
CNFG % AGND -0.3 5.5 \
Ty TAESEE -40 150 °C
(1) BVCBIT ARSI AT IER BT R A RBSAPAZA | EZ W 8 T
7.4 BHEREER
#3gkR() RGY (VQFN) hr
24 5|
Roua 4 B IR 37.3 °C/W
R0 ycitop) gEEA T (T ) AR 32 °CIW
Rous 4528 L AR 15.5 °C/W
byt S5 B TARHIEZ 4L 1.2 °C/W
LN 45 2 HLBR R IE S 2 15.5 °C/W
R0 yc(oot) LER AT (JREE ) B 5.6 “CIW
(1) AXRBIARIRFFEZE LR | WS W LG IC HHELTG R
7.5 BSAFE
Ty= -40°C % 125°C. MRUELE T,=25°C H Viy =12V M TS (BRAESH ) .
28 KA \ BME HBE RKE| B
IR (VIN)
la-vint VIN Sl B Ven = 0V 2.3 38| uA
la-vinz VIN F5HLHL JEIFH, 0.5V < Vgy < 1V 124 pA
1.03V < Vgy < 42V, Vyour = 3.3V, #
IsLEEP PRERHL | 3.3V £, BHE N, AT Veemsyne = 9.5 19.7 pA
VDDA
1.03V < Vg < 42V, Vyour = 5.0V , %
IsLeeP2 PRIRALIE , BV &, AR, AHITHL , Veemlsyne = 9.9 19.9 pA
VDDA
418 (EN)
Vspn P XTI N Ven L7+ 0.5 \%
VEN-HIGH i U b B Ven LTF, BATFR 0.95 1.0 1.05 \Y
lEN-HYS f feIR iy Ven = 1.1V -12 -10 -8 pA
3B LDO (VCC)
Vvce-ReG VCC #JE ik lvce = OMA % 100mA 47 5 53 v
Vvce-uvLo VCC UVLO k- J+HHI{E 3.3 3.4 3.5 \%
Vvee-HysT VCC UVLO iR 148 mV
lvce-rec P93 LDO i ¢ F i R o1 15 170 mA
P35 LDO (VDDA)
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7.5 HASE (52)

T;= -40°C % 125°C. SBUEAE T, =25°C H Viy =12V R4S ( BRIERA VR ) .

e WA BAME  HAUE  BONE| B
VVDDA-REG VDDA 4 Hi 475 5 5.25 \Y
VVDDA-UVLO VDDA UVLO Gt Vyee EFF, Vyeex = OV 3 3.2 3.3 \Y
VVDDA-HYST VDDA UVLO iR Vycex = 0V 120 mV
RvoDA VDDA i Vycex = 0V 5.5 Q
S mE (VCCX)
Vvcex-on VCCX LT+ fH 4.1 4.3 4.4 \Y
Vveex-HysT VCCX iR i [ 130 mvV
Rvecex VCCX HiH 2 Q
R
VRer FB fa [k HJE 795 800 808 mv
AR (VOUT)
VouT-3.3v - INT 3.3V Y th B R € Reg=0Q , Viy=3.8V & 42V , PBHM 3.267 3.3 3.33 \Y
VouT-3.3v - EXT 3.3V ffir R T s Rrg=0Q , Viy = 3.8V & 42V , S Efbee 3.267 3.3 3.33 \%
Voursy- Nt BV 4 L ZﬁFB =24.9kQ , VN = 5.5V & 42V, JEpkh 495 5.0 5.05 v
Vout-sv - EXT 5V i H HLE 1 5E A :;FB =24.9kQ , Vin=5.5V £ 42V, ShiiHh 4.95 5.0 5.05 \%
VouT-12v - INT 12V fif i H B 2 EJ;FB =487k, Vin =24V 42V, P 11.88 12 1212V
VouT-12v-ext 12V i th AR B RE AR EJ;B =48TkQ , Vin =24V 42V, St 11.88 12 1212V
ReB.opT1 5V #i ik 4 23 25 27 kQ
Res.opT2 12V it iE 47 50 53 kQ
REB A (COMP)
9m-EXTERNAL EA B85 AN A FB % EXTCOMP 1020 1200 uS
Im-INTERNAL EA 55 Py Hb EXTCOMP 10k Q 7% VDDA 30 us
Irs 522 TR AR\ i L LA 75 nA
Vcomp-cLAMP COMP #ffir HaJE Ve = 0V 2.1 v
ICOMP-SRC EA J5 R Vextcomp = 1V, Veg = 0.6V 180 HA
lcomP-siNK EA I Vextcomp = 1V, Veg = 1V 180 pA
Rcomp PIERME EXTCOMP 10k Q Z VDDA 400 kQ
Ccomp RHIEINCS EXTCOMP 10kQ % VDDA 50 pF
Ccomp-rF PR 2 EXTCOMP 10k Q % VDDA 1 pF
Sk SR (PFM/SYNC)
Veem-LO PFM I H P8 0 A 0.8 \%
VPEM-HI PEM 0l ) 1 e 2.0 \%
Vzc-sw bu=dil e 55 mvV
Vocors o (A E\Fgﬁ\%; =0V, %— HO Jiks)5 1000 100 iy
Fsynein R[]V Rrr =9.52kQ , FrFRIR G SAFEM £20% 1.74 27| MHz
tsync-mIN HNER TR AT 5 /N ik 5 20 250 ns
tsyNCIN-HO M PFM FREHEE] HO EFH I 4ER 45 ns
teEM-FILTER SYNCIN | PFM = 13 45 s
WFEHLES (DRSS)
Afe TERAE H 4 LA, 7 %
fm il 8.2 16.2| kHz
FERIE
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7.5 HASE (52)

T, = -40°C £ 125°C. #HUEAE T, =25°C H V)y = 12V &4 TE (BRIERSE R ) .

e WA BAME  HAUE  BONE| B
VRt RT 31l FE L 10kQ < Rgr < 100kQ 05 v
Fswi i Rer = 97.6kQ % AGND 0.22 MHz
Fsw2 e EW) ViN= 12V, Rgr=9.52kQ % AGND 1.98 2.2 242 MHz
Fsws RS E) Rt = 220kQ % AGND 100 kHz
SLOPE; PRI AME 1 Rgr = 9.52kQ 600 mV/us
SLOPE; PRI AME 2 Rgr = 97.6kQ 50 mV/us
ton(min) g TR Skl 50 ns
torF(min) 5 R OGN (1] 90 ns
HIRIE¥ (PG)
Vpg-uv HURIE R UV Bh2E B AR TR R R R 90% 92% 94%
Vpg-ov FIRIE R OV BhAS B~ AR T AT R T 108% 110% 112%
VpG-Uv-HYST HIRIES UV IR AR TR R 3.6%
VpG-ov-HYST HIRIEH OV IR AR T s T 3.4%
tov-oLy OV ik 35 iF [7) Vour LT+ 25 us
tuv-oLy UV JEk 35 [ Vour R 25 us
Vpg.oL PG Hi[E EHBIFE | lpg/syne = 2MA 0.8 \%
FZ# i (PG/SYNCOUT)
VSYNCOUT-LO SYNCOUT-LO {1 P4k A fE Ronre = 54.9kQ 5 71,5k % GND ( & 08| Vv

%), Ippmisyne = 2MA

VSYNCOUT-HO SYNCO-HO & H- IR A4 H & E‘;zf;:fig;ﬁﬁ 71.5kQ % GND ( £% ) 20 v
tsyncouTt itg%ﬁgéﬁﬂggﬂg?u-r HISER (2 Vpem = 0V, Fgw set b Rrr = 97.6 kQ 2.1 us
Jagh (%E3h )
tssnT P8 I8 5 9 B e ) 1.9 3 4.6 ms
FHHE B
VBoOT-DROP P9 AR I 1 R B Icgoot = 20mA , VCC & CBOOT 0.63 0.8 \Y
IsooT CBOOT % SW & s , KIFK Ven =5V, Vegoot.sw = 5V 2.88 4.3 MA
VBOOT-SW-UV-R CBOOT & SW UVLO 7} imift Vesoor.sw T 2.83 v
VBOOT-SW-UV-F CBOOT % SW UVLO FRERIfE Vceootsw FFE 25 \
VBOOT-SW-UV-HYS CBOOT % SW UVLO iR## 0.05 \%
MRS (HO)
VHo-HIGH HO i PR A H U lho = - 100mA , Vio.ricH = VesooT - VHo 106 mvV
Vho-Low HO i H PR3 % U lho = 100mA 50 mv
tHo-RISE HO EJHi1a] ( 10% 2% 90% ) CLoap = 2.7nF 7 ns
tHo-FALL HO TB&RFIA] ( 90% % 10% ) CLoap = 2.7nF 7 ns
Iho-sre HO WA iz B Vo = Vaw = 0V, Vegoor = Vvee = 5V 2.2 A
IHo-siNK HO VA #E HLIRL Vyee =5V 3.2 A
fEMIAR RS (LO)
Vio-Low LO fiG s R At B ILo = 100mA 50 mV
VLo-HiGH LO iy ML PR A H i L ILo =-100mA 130 mv
tLo-risE LO LFtHd1E] ( 10% % 90% ) CrLoap = 2.7nF 7 ns
tLo-FALL LO FF#H}E] ( 90% % 10% ) CLoap = 2.7nF 7 ns
lLo-src LO U fEF7 HLIfT Vio=Vsw =0V, Vycc =5V 2.2 A
ILo-sINk LO UEAS HE LR Vyce = 5V 3.2 A
B & RLFE X I TR ]
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7.5 SAEE (£R)
T, = -40°C % 125°C. JWRMA{E T, = 25°C H Vin = 12V %% fF R (BRARS A1) ) -

e WA BAME  HAUE  BONE| B
toeAD1 M HO F&Wi% LO Fi@ALIX I [ 20 ns
tbeAD2 M LO %l % HO B AEIX i [ 20 ns
PRI AR
HICpLy W A SR AR Visns+ ~ Vvout > 60mV 512 A
HICcvcLes HICCUP ## = il Visns+ ~ Vvout > 60mV 16384 JE
RS
VesTH FL AL B A1) B £ ISNS+ 5 VOUT Z g 49 60 73] mv
toELAY-ISNS+ ISNS+ Fll¥i t #EiR 65 ns
Ges CS K # i 9 10 10.8| VNV
IgIAS-ISNS+ CS JEK B4\ i B I 15 nA
B
RconF-opT1 FI, TR 28.7 29.4 31 kQ
Rconr-opT2 FE AR 40.2 41.2 432 kQ
RconF-opT3 FIE T, LR 53.6 54.9 57.6 kQ
Rconr-opT4 TE, SEHE R 69.8 715 732 kQ
Rconr-opTs V& 87 90.9 93.1 kQ
S0
Ts-sp LW E D R LT 175 °C
Tynvs KW HE () 15 °C

(1) MIEBHE. RGN,
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7.6 AR
BRAES AT, B Vi = 12V,

100 100 | T
==
S e - 90 et == ~
i ST
g 90 7/ g 80 '/ /
3 / oy ¢/
c = /
ko) / 2 / /
;éj 85 / uéj 70 /
—_—\/y =8V / — ViN=8V
80 —V::=12V 60 [— / —v::=12v
V|N:18V V|N:18V
—_— VN =24V — ViN=24V
75 50
0 1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10
Load Current (A) Load Current (A)
Vout = 5V Fsw = 440kHz Vout =5V Fsw = 440kHz
B 7-1. RS A BRAPER B 7-2. RS HBEFIRR , R E
5 15
4 12
< g
£ 4 =
2 ]
5 // g
3 | 3
c | "] 2 6
2 2 @
] K]
:g (7]
p=l
=
n ] 3
0 0-50 -25 0 25 50 75 100 125 150
50 25 0 25 50 75 100 125 150 Junction Temperature (°C)
Junction Temperature (°C) Vyour = 3.3V 1.03V < Vgy < 42V
Ven=0v  7-4. Sleep! M SEEFNRE
B 7-3. SR SRR IR R
15 3.33
12 3.32
= S 331
e 3
] S
3 >0 3.3
2 . 4 "
» g 3.29
3
3.28
I 0 > 50 gy 0 T 3'27-50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
Vvour =5V 1.03V < Vpy < 42V K 7-6. 3.3V B &l BESRERBXER
Bl 7-5. Sleep2 M-SR E KKK
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7.6 AR (5)
FRAES AU, T Vi = 12V,

5.05 812
808
5.025 s
S‘ <
> o 804
g 3
] 5 > 800
3 —— % — T
2 3
3 g 796
4.975 w
792
4.95 788
50 -25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Temperature (°C)
& 7-7. 5V [ sef i B R SR E IR R E 7-8. RIEABESHEY MINER
112 98
— Rising — Falling
111 — Falling 97 — Rising
< 110 9 96
2 109 2 9%
3 3
o o
£ 108 £ 94
3 107 > 93
%) %)
106 Q92
105 91
104 90
50 25 0 25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
E 7-9. PG OV BESEEFIFIXR B 7-10. PG UV BE5EE AR ER
5.2 3.6
— lycc =0 mA —— Rising
515 — lycc = 100 mA — Falling
—~ 35—
5.1 b
s 3
< 5.05 <
Y g 34
S c
s 5 5 I L
2 o Y
Q < 3.3
S 4.95 3
49 S
> 32
4.85
48 3.1
50 25 0 25 50 75 100 125 150 50  -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
B 7-11. VCC RERESRERKXER & 7-12. VCC UVLO BME SR ERIFIXR
12 R 15 Copyright © 2025 Texas Instruments Incorporated
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7.6 JLARE (52)

FRAES AU, B Vi =12V
250 5.1
200
< _ 5.05
E T S
E 150 o
5 £
s °
3 100 é‘
Q >
g 4.95
50
0 4.9
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Te mperature (°C)
&l 7-13. VCC MR A 5 ik B R I & & 7-14. VDDA R EHE SR RIKIRR
3.3 4.6
— Rising — Rising
—— Falling —— Falling
3.25 —~ 45
s )
T . 8
2 32 S 44
7 =
g 3 ]
< <
= 315 = 43
o &=
2 o
% =
< 31 O 42}b—1T—""
a <
a ¢]
> o
3.05 > 4.1
3 4
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Temperature (°C)
& 7-15. VDDA UVLO BE 5RERIKAR & 7-16. VCCX F /< BME SR B I L R
70 11
10.75
E 65 S 10.5
~ >
Q <
& _ £ 1025
s T 3
o L — o
; 60 & 10
2 E
2 g o975
] <
= n
'_
= s O 95
o
9.25
9
50 50  -25 0 25 50 75 100 125 150
-50 -25 0 | 25 . 50 75( C)100 125 150 Junction Temperature (°C)
unction Te mperature (° N N 5
. N . & 7-18. BLIRKN (CS) AR 3 SIRE IR R
7-17. AR (CS) R SEE KRR
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7.6 AR (5)
FRAES AU, T Vi = 12V,

80 5
70 © 4
z E
= ©
[0) 1S e
E 60 F 3 T
/ E
5 T %
§ s0 —] B
S = Q 2
1= (2]
£ T
= £
40 21
30 0
%0 -2 0 25 50 75 100 125 130 50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
B 7-19. B FE W (HO) S5 EMKIRHR B 7-20. #)E Fhi I SRE AR
2.5
N 24
T
=
>
2 23
[}
>
o
£ B
5 2.2
S
2
O 21
2
-50 -25 0 25 50 75 100 125 150
Junction Te mperature (°C)
Rgrr =9.09kQ
B 7-21. FFBE SR E MR R
14 R 15 Copyright © 2025 Texas Instruments Incorporated
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8 E4Hi A
8.1 Mk

LM25148-Q1 & — @I R Em/E i EHI LS , BAra L ERIIEE | REW LB /E 3.5V & 42V S N RV N T
YER B 2L E S B R LR . LM25148-Q1 7] LA B o4t 3.3V, 5V 5k 12V # ik , s i 4t 0.8V £ 36V [1ynA]
PR . XA G T8 045 28 AR R T s AL MOSFET MR IRZN 28 | REfg T4t 2.2A W F B AT 3.2A
VEEHE IR . B G NAE X I R] B 78R AT BE bk D T 5G4 0 U [B] Ak — A 30 .

AT 73U L% L3S DCR FRLIATASE I P FEL A 2 1) 7 5 P HR (L 1 R B i A 38 J) 33U et 37 PR ) 0 753 188 )
IBRAMEE . PAT 70U FELBE 2 B LR DCR RGN 10y PR 3 130 SRR 0 o5 2 BV, & T i N L AR
IEFERIH] | BLK 75 S P e e 4 LE (0t 10:1 ) RS o HR3 as 403 m] i P AE 100kHz 2 2.2MHz 2 [A] 3£ 47 2
2, JF Bzl it 1) PEM/ISYNC Jiti in s ik 5 & 2.5MHz (AN 4 [F) 20

A Bl E YR AT DL 2 VCCX U AT RE M 5 i A\ H R S FH PR R 50K o« B P RT3 i) A 05 ELTh e S Rl
L S (DCM) 21T , Wit — D3 @R A R N IRCR IR R T R ke . HAh R Rr L dE  F R
S, UVLO i 2o W oh e

LM25148-Q1 &£ N2 Wizhit , LLELFT & %R EMI FRAERIZESR |, #140 CISPR 25 5 2554 EMI E3k . DRSS #A
A PR IE(E I EMIE 5.

LM25148-Q1 K F a8 vl B M B AN F2 AR 551 24 5] VQFN 258 Rk s B,
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8.2 ThEE T HEIE

CLK +—|
VIN HICCUP SYNCOUT +— OSgILLLLz'Ir]g)RS [ ]1PFMISYNC
FAULT TIMER [¢— ILIM
veex [ BIAS  |«—VREF0.8V 512 CYCLES DEM/FPWM «—|
Y
vce
HICCUP
VDDA RT amp
VDDA[ - conTROL [—*VOUT DRSS DUAL RANDOM
800 mV ENABLE [ SPREAD SPECTURM
(DRSS)
{IRT
CONFG
SECONDARY +—|  DECODER L] CNFG
INTERLEAVED <+—
EN[]
+ LM vee
CURRENT
GAIN = 10
ISNS+ Ea +
vouT - SLOPE BOOT
r COMP UVLO ] CBOOT
RAMP
33V le— SECONDARY AWM
A 4
sv l
FB L& INTERLEAVE
DECODER
12v IMUX DEM/FPWM ——»] .
DRIVER HO
1 COMP/ENABLE HICCUP R
FB [} =
SYNCOUT SECONDARY EX;EE%SL EA
VREF —o—»| 2 ’ R P Lisw
.
PG/SYNCOUT B =
»+ S Q
GO —0.880 V INTERNAL EA
vee
PG ] i gm 30 ps LEVEL
[ PG
DELAY ] R SHIFT
J ! + ADAPTIVE o
25ms - DEADTIME ]
PGUV
L +0.735V
EXTCOMP [} —
: 7 PGND
SOFT-START STANDBY
+ p—
AGND[.
150 mv ss

16

&%
><\

t

S
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8.3 ReME Ui A
8.3.1 A /LW F (Vin)

LM25148-Q1 LAEf N HIEJLRE N 3.5V & 42V, Za T 12V, 24V 1 48V HFEFL AR EE#, K 9-4
BN FH R s T SR SE T LM25148-Q1 HRH S YR (1 v Vi PR HE B S A8 R 28 P 75 T o . LM25148-
Q1 fdi FH 8 LDO K Wik B 5 A0 42 1) e i $2 43 5V VCC i B HELE L (g N BB T 5V LA E TRk
28 IR PERRS ) o

SN ER T, iEHANER , HE VIN F1 SW 5| JHI7E 4L BR 8L 7 4B S S 0E R AT 47V 4850 & K4 5E
FE o QSR o P Al A% R I 3 F ) e T A, D] e 2 PR 24

7E BLAG B i N RS (1 N A s A5Gy, X B BEAR £ S 3 VIN AL LR 2898 T IR RIMIL T VOUT WiE i 2V BL L,
LM25148-Q1 7E VOUT #I VIN 5|z Al BA — NN E ESD M |, XA AT DIE EIR SO T 5@ , s
FHT R . N T B IEAE BIR R TR ESD M, T INAE LM25148-Q1 1 VIN 5| B H B — AN 1 p s
TR, PAB IR R A E RN VOUT il VIN.

2 VN T Vout B, LM25148-Q1 2 Bkid tope F HALAFC VR Hl 285 5 s b B 2 K2 99%. 210 14 8-1.
R LA T AR LM25148-Q1 3#E s BEAs = 1 1]

tp
Vin = Vour X (—)
IN = Vour X | %= topp (1)

o tp IR A E
* topr AEBE WIS A , LR 2 90Nns

VIN

VOouT

PWM Mode Low Dropout Mode

~99% Duty Cycle

T
|
|
|
|
|
|
|
|
I
>
i ! (C (C
» »
HO-SW one IJ two ” three “ upto 15 ” up to 15
torr skip torr skip torr skip | torr Skip torr Skip

A
\

& 8-1. EREEAEIT

8.3.2 B[k B HIFR/ES (VCC, VCCX, VDDA )

LM25148-Q1 & — AW E s VCC B fa k8% |, Zia s a8 A PWM #5128 32 4t 4 Bl H Y8 5 A 43 MOSFET $2
BEMI AR IR Z 2% . SN R 51 (VIN) 7 DA B EEERE R L 42V M NBEE. A, S AN BEKT VCC W&
FIKCFR) , VCC RS IREE VN 82—/ NEF.

VCC a4 E #%% tH H i BR 1 9 115mA ( B/ME ) - IEE | ## 2s£s1a VCC 5l F iR A St il 4
VCC MLt 3.3V H EN 5| EEFIKT 1V BRER , B8 375 . BRIk VCC B K% VCC UVLO
FEmME 3.1V (SR ) BUF B EN VI AR HSPIRAS |, &% UK (R FFA 20IR%S . 78 VCC i PGND 2 [A]i%EH:—
MEE AL, VCC AR MBI EAREN 2.2uF 2 10uF.
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W BV 2L 2R B VDDA SHEH YR . —A> 100nF BU5E K 1R & I 4% 55 % VDDA |, LASCHRAIC: 75
fmE S5, #EH , VDDA Ny 5V. Al , f£—FkrEfR LT , VDDA 2K SR EE 3.3V, XA 00 th Bl
PEM 30T, HAa v 3 i

¥ VCCX EH:3 5V Hinth BUE 81400 5V R, DUR AT REFE VCC Fa R a3 I Th#E. Wil VCCX HE KT
4.3V , VCCX £&fENHERE] VCC HNH VCC fakas = #iatH . R AMEH |, K VCCX iEH:3] PGND. 1]
1K VCCX H#E423) 6.5V LA LR H . Sk o &R 2] VCCX SRA LM25148-Q1 fiteE | Vi L AITE AT A 4%
RN KT AN m B B, DA R4 1) 2% 3 e di R

8.3.3 fE & (EFE v (EN)

EN 5 Im LLER: 2 L 42V [ E. LM25148-Q1 B % Mg, 2 EN BHERKT 1V i, &8 FAEtsst)
Heo 5 EN SIEIBELE 0.5V (MM ) LT, LM25148-Q1 £x4 56 , K E VN BIHEFHEAE Ig 9 2.3 A (i
AU ) o HAEREEIENT 0.5V Al 1V ZJaI , LM25148-Q1 & T Ml |, i VCC Rkt Fis TR |, =
BEHSARAT I . AT, B M AR S ER I AE N 124 1A, LM25148-Q1 )5 FHHEE KT
1.0V. B2, &2 N HERE A 2 2% Ryyy AT Ryye (20 & 8-2 difiiar ) ki@ Srks % UVLO HoF. TI
UK EN 5| IR 22 .

FELS E T 5 S N S A ST L R IR AL T, AT RAE A5 A K 2 A5 K 3 SRkiHSE UVLO AL

R _ VIN(on) - VIN(off)
uvi = I—
HYS 2)
V,
I:{uvz = Ruv1 .—V = V
IN(on) ~ VEN 3)
VDDA
VIN
10 A
§ Ruv1
EN
}J ' E * > R
J Ruvz v —" Enable
i Comparator
& 8-2. WTZwIEMA L UVLO Fi8
8.3.4 HIFIEZ I HI# (PG)

LM25148-Q1 &8 M Vour M R MEINE S, Arffum e d il A iz . mIRiE #1551 T MTH R 1 E
SN ] AR ORI A . S R A T AR RS, mIRIE R Rt ((PG) 2Vl E M AU IR .
2 B T A AR IE R R ERME (MDY 92% ) VAR B i B R IR EIRBIE (SR RE DY 110% ) Bl L
i, PG VI =K. 25us HLAQIENK g p a5 AT By 1E e 46 01 1A] s 1E 3 5 5 ik i . TI & WAE PG S5AHC
WP A% 100k Q ( MHAME ) (0 BRI PEAS . BOR S DL BE IS AR RS B A5 I, PG S BN R

2 LM25148-Q1 Fe & oy Efxfil sy , PG/SYNC 51 I v il Bhfz i & i A0 i rf th o 20455 5 2 HO JK3)
axfin iy 180° FAH.
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8.3.5 HF 4 (RT)

£ RT 5 AGND 2 [A] B BH 28 X LM25148-Q1 #R3% #3 it 1T 9w A2 , LA E 100kHz £ 2.2MHz 2 [7] 4R 3% 43 4
Fo nJLUE TR 4 SRR e RS N RT HBH.

6

100 g
Few (kH2)

Ry (ke2) = ~SE

(4)

ERARH Vin 4T, &0 MOSFET K il i 6] #E i 4 F2 150 B B IR ¥ 2% i SIS, LM25148-Q1 & iE K ¢
1, EF PWM 77 R 2 ) 8% fMs2 e s 10 s IR AR SRR A7

PR LR fRa Aldan A B S FEP AT LR T 5 iR .

ts
VIN(min) = VOUT ’ t _tW
SW OFF(mi

(min) (5)

Hr

¢ tSW j"jﬂ:;’%}% /ﬁﬂ o
. tOFF(min) % 90ns E/‘]HE_X‘%E%%E# IEUO

8.3.6 WAEHIL/ZEHT (DRSS)

LM25148-Q1 $&4EE 7 Al |, v 78 56 AR VE [l ) BRI H YR A EMI. DRSS AR A = F 1R il i 28 15 5 40z o HHFE AL
W A S A o AR = AR PE 7RSS AT TR i R, S ATBE AL YR H B8 s 1 AT A M R

JEATE WG AR S RN TS, DS REE A EUE 2 AR o B A7 MbAs v 2 SR AS 8] 1 A5 £ P AS 9] )
EMI B2l a8 0 PR A v (RBW) 1B E , Kk RBW X EAMEREA M. DRSS REH% 7 Al A AR AT — £ 1 il iih 28 A
TR AR ] 3 BE AL R 1 O [R] B $2 =ik RBW filisr RBW 264F 11 EMI M. DRSS 1T KBRS E: ( 150kHZ 3
30MHz ) FffE TR GTFFIRZE 15dB 1V, ¥ misi B ( 30MHz & 108MHz ) H 1% 3 R I P4 K% 5dB u V.

F 5 H DRSS, W7t RT 5| A1 VDDA Z [+ — AN BHEs o K A5 Bh it in 2] PFM/SYNC 5| JiiRf , DRSS
BHAEH
Frequency

A

(a) Low-frequency
triangular modulation

Tl A e ot
randomized modulation

= y
| (c) Low-frequency triangular + high-
| | 24fs frequency

| randomized modulations

__________ 1 bo
Low RBW High RBW

I
I
) ' |
[

Spread spectrum OFF
Spread spectrum ON

&l 8-3. XUBEHLRHHSLHL
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8.3.7 #5350

LM25148-Q1 BA Wi 3ms HOS 2N iHIT 8 (VR ) o B8 S)DhAE LR IR BBk B R A B AR A, IRITT AT
ZIISAE ST

8.3.8 fiiH i /E B €1 (FB)

TEREH AR AL AR A RE DL, LM25148-Q1 i F 28 Hh 7T LI 7 A 049 = 81 i o PR P v g — A, R
— AN HLPEL A A R T TR M0 . DK FB ELBIEHEE] VDDA | i R E N 3.3V, sl | il
53 5I4E FB Il VDDA 2 [H]%:%¢ 24.9k Q 5 49.9k Q MPHEE | Hiith B & N 5V 8 12V. EZ 5 % 8-1,
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% 8-1. RIRACE HLFH A

HEREZ VDDA f_bdhr b fH % Vout BE A
0Q 3.3V
24.9k Q 5V
49.9k Q 12V
izt YN FB 43 I3 i E

FoE W E S I L eE N, B LM25148-Q1 Wi ( H VCC HEFZ I FFF UVLO BIELLR ) |, A5
UOmE (VCC EFH#) 3.4V HARME DL | ) k. 803, ¥t iS5 AGND 2 [A]3%42 1) 4030 i BH 23 e 25 15 B 4
L o it E TS YE A 0.8V & 36V, FB ALK LA 0.8V (Vrer). A J7FE0 6 40 )it 5 1 e dot s BH
AR AT BHES (A Regq A Rego £ ) HIMES

V
Regs = [ VOUT _1J ‘Rea2
REF

(6)
Rrgy M UGEIAME Y 10kQ & 20kQ.

R T B K 1 84T, MR BN R R P o A2 IR 2% A HL IRV #2390 LM25148-Q1 R AR FEIR (i
TUMH 9.5uA ) o« HFI VN I RS IR S 1% I8 VouT/Vin FILE R T4 TE .

8.3.9 AT o FE-FENT JE]

B /N R T S VS AEAE AN PR 0 0.8V 1) LM25148-Q1 Hi e B o g 8 T 43 5617 OBk 5 2 tonminy -
ton(miny B ROUER ] T 45 TFRIMFE T Vour/Vin B R FE R . 3T B E %R PWM TAE | 55 e Z b a0
i I FE 7

Vout
Ve tonmin) - Fsw
IN

(7)

Horp

* tonmin) ¥ 50ns ( SAUME ) .

* Fsw AFFRAZE,

WUER P R BT & Bk 2, LM25148-Q1 2 A [l 5 T R AR FAB AT e 4 kb kR B =, DAYERF 4t o

JEVEST . i, RNy 24V, FFRIE Y 2. AMHz | T TR T H Ry BV, WA R 8 SREG A
IR

5\</ >50ns-2.1MHz

0.208 > 0.105 ®)
ST 58 Vi B AR s, — A AT BR8N LM25148-Q1 JF AR ki 2 R 7 IEDR.

8.3.10 REHA#F PWM [EE#E (FB. EXTCOMP )

LM25148-Q1 H.f5 my il 2 5 S UK RS |, MUK 88 77 A48 5 I it v T R0 P A 285 L v (0.8V) 2 2 Al EL 3 i 25 He
e EHIAEE AN @ R AL E . 55— Pl Al B RMEOR SR , 55N 30uS. BLE P EAMER kA2
it 10k Q HFH¥ EXTCOMP 5| JiiZ+z5] VDDA, i ARA N F] 10k Q HFHES , W LM25148-Q1 ERiA KAl H 4k
BRIRERAME 2% . A ERAMEE G TROK 2585 508 1200 1 S IXZBAEN , fEgFE)JE TOIEEFACE | MR 2e 4 & pr it
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HL o 0 R R B i P RE AT AL T (B A W SR, S (T AN AN 2% . LTI B M ( W ERERANE )
HBEREBIR |, JFLVF VCC BE % VCC yyio BIMELLT , BI 3.3V ( JLAYE ) .

T 385 EUE 1 BRMe2 RN 28 S S B A B T A 204 ) o

8.3.11 HLEppf%

LM25148-Q1 Fi| F AR B im A Az I ALK T 50% 1 15 4% EE R B (L N SRR AME | T 4ERrFa 8 184T . W LMEH 77
FEa O TR B R, AT HR LS T B 88 T FRRLR I RERAME .

Vour (V) -Rg(mQ)
L _ (IJH) _ _out
O-IDEAL 24 -Fgy, (MHz)

9)

o FHBMERN | S0 AE HR R FE R R UK, XA AT DUR AT RE ML AE AN RS FIRRAR AT | RIS e A B, {HEE
= RGO IRFE NS IR & S BURERCR T

o REREEROK , DGRIEE A R FE I RS SXRERT DAL R OCIE(E AT RMS FER , H T R ORI S Y A AR
T 2 R S I

8.3.12 BB E M (ISNS+, VOUT )

AT P 7 3 AT DL o T 2 2% 1 H R 2 FL IR o 2R — b v S R R IE I FE A N FE BELBS (AR

%), M R AR BRSSO B P ( DCR HLIRAS I ) o

8.3.12.1 S B FIAEI

8-4 RN T8 40 FE BH 2R AT 1 FEL RGBS FR VARG N o DEPC B S RRE NI A RS FE R, DIEEANTIEREEE N

PROLAER P TR AR o N T 3RS H P i ARG DDA P AT ok U AR, 1 A LRSS AT i HH ity 2 TR — A A /K £1%

ZRZE 43U FEL B B3 IR I AR SCE R 7 AE R LM25148-Q1 HL A I AU 28

R A ISNS+ F| VOUT 20 2] ) WA B R A5 58830 60mV 1 B AR PR il B8, H IR FR | Eb e 28 & Sr B 2% 11 HO #ir

HSRERALE B AR R . r A 52K 10 SR HE - FL k..

Rq = VesTH
Al
loutcL) + o
(10)

Hrp
* Ves.th N 60mV ] HL TR I A o
* loutcL) R BUEM , SR E N KT HRRAEAG , L% SRR I TR R b s A AR AL .
o Al S HUBRER SO FL I A .
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|
|

—1 Vour

:Co

1

— Current sense

- vout amplifier
:[: ISNS+ >
+

CSgain=10

K 8-4. 43 RS I SEBL
EEREAHET , WEshdESwEGIZAEL FB & 150mV. S2ik4E 16 MM |, SS i A< m . %E R
R SS AT LALE R B iy SFAF I B R, A B 1k &2 3 TR) B A o R e v
8.3.12.2 /%% DCR s
X F-J0 TG i LR BR 1) CR AP DhRE I s THE N, S $AT HLJEES DCR HLIRAS I o I TR AR A F 5 H s s IR 1
RC I 94 28 e AH 0o} H B o R e SR T i 4% . R P A DCR B ZE M i skdsy |, DMETE =i 24 T8 10%

£ 15% MY B IR R HIAE B2 . ] 8-5 HZEM: Ros F Cos MR LIS BB IE S AR | [HITI Ae 8 DL 22 2y 7 UK
MHREE DCR R HLE.

VIN

- I LO Rs :
Jl-Nm —NW I . 7 Vour
_____ J

T
[

Current sense

- vout amplifier
:[: ISNS+ >

CS gain=10

/& 8-5. HL/%3E DCR FURAI LI R

s WP AR LR EMSH R 11 4H. 4 RcsCes i I|) B0 T Lo/Rpcr B, R R A Ccs THIHE
T HURAS DCR UL, JFsRBLAER: A AT . 4R ResCes I 1A H HOA S T LO/RDCR TR H, MIAFAEaTT
AR R 22

* RcsCes > Lo/Rper —~ BERHFIE® , HAS IR 2 =08

* ResCes < Lo/Rper — B HEAFIE , (ESRRIE 2 BOR .
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L
1+s- R (Y Al
Vae(g)=—— DCR R .|| i
cs(8) 1+8-Ros -Ces bCR *| fouT(CL) T Ty

(11)

HFRTEEET 0.1 uF () Cos A , DAYEFFRBHITRGINI LS, M BEARIT AT OG5 40 HOWe 75 14 5 bk . A4
HE 9.4.1, HORME S ERAIRZ A SBEIAAE ISNS+ AT VOUT 5 1 8] jt i iy s A S

8.3.13 B4t B IR

LM25148-Q1 &5 W ARIWTEL iU Ry D e . MBI BG |, KA 512 AN IIIZE P R ER ] o 2R B4
DU 2% Jo 393 i S8 AT I L PR A BRIAEL , 512 AT e = B 4. 7E 512 T asBI)E , WEoazh=
Pk, HO A LO Jahastn th 425, JF H 16384 tHEER SR . Hit dsii®) 16384 J5 , WEIHUR =
JRH -, T 2 ERR A POR SR AR WU IR ], B3 FB R 0.4V,

8.3.14 EFHE A B H 504 (HO- LO )

LM25148-Q1 A Sl 3K 5l #5 A1— AN S e 00 B S 4 25 R SR B AN N A3 MOSFET. MB35l 215 P4 #58
H 2 % Dgoor M H 2 LA S Cgoor LA . fEMKIN MOSFET (- RIE i , SW REZ08 OV, 11
CBOOT i N #k Dgoor A VCC 7. TI @AM L AE CBOOT Ml SW 5| {2 [AiZEH:—4> 0.1 u F M8
B o

LO A1 HO %t B B & ML X B (0] 7 vkt AT 4, e AN ( HO AT LO ) A& [RIBTfE A, AT By ik s s
T FERVFAH LO IKshastintt 2 /i , HIiEMNALX 24 2025 HO IR 4 HO HERFE 2V (JLRE ) DL
o )5, 2 LO fEHE IR (HO M¥%E LO EAMER ) JFEH. [Fff , HO @&t | HE LO LR
£ 2V LLR . AR AT HRAR TR SF 1 N V4B Th % MOSFET S23l (A3 - MOSFET Fi & ) BA £ 0% (5L X i
a]

T R T B3 L BEL 28 o A AR /N0y, [RUNIX R RE 2 A ZBEIX I (8] . BT I I ) MOSFET g 1 AH R F 25 L 23 E
Cgoot ,» W52 12 flizm.

Qe

Ceoor = — —
AVCBOOT (1 2)

Hrp

* Qg 2R MOSFET #£:3& FH M AR S5l f I R B MR FRL AT
*  AVcgoor /&l MOSFET 3RXZ)#% £E T8 f5 (1 HL AL AL .

HEMHE Cpoot , WIEFEEIEM AVepoor » 18 AT HI IR Kl HLE AR 22 BB E M. A Voot MR #2520
4 100mV & 300mV. HXHEERBINE ESR GRS , BAME AN 0.1uF . 175l F A 18 45 H1 P AR R 1H
T F A MOSFET.

8.3.15 #H A& (CNFG)

LM25148-Q1 ] DAEC B o E i 88 (o4l sl ) oldmBhisdles | DU B PH 8% Ronpg SR IF 6w FEL IR N FH 1) 46
o %L PH A A AT DUEC B 2 S PR R 2E . 52 % 8-2. —H VCC HEm T 3.3V ( MAMY ) |, wia i
J4fE CNFG B IR, EHE G EMER | LM25148-Q1 L4l s | 3£ H VCC WZi[% % 3.3V LA F. K 8-6 JEx
THECER A,

1 LM25148-Q1 FLE A JE H T RN F EiEH18% ( Renre N 41.2kQ 8% 71.5kQ ) B, LM25148-Q1 Lk 54
i )20

* 8-2. FL B
RenFG EEHB) JE AR
29.9k Q@ YR K 2
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# 8-2. L BHEA (4)

RenFe TEFR) B SUAH
41.2kQ L 97 B
54.9k Q I S| J& F
71.5kQ YR T Ja F
90.9k @ V€ ANiEH Ja F
EN/SYNC

T
|
|
|
|
vce !
|
|

CONFIG_START

|
CONFIG_DONE i
|
! I
| 50 us |
|
: CONFIGURATION TIME i
i |
! I
! I
SS(inlernal) i :
&l 8-6. AL E B /7
8.3.16 L H T EIT

ERE NAIEAT , FEMA LM25148-Q1 $546188 . LM25148-Q1 W BEEL B N A s XU R B, o rh g /N HY 0%
BAE—He. TTIERINEZ AL, S0 K 8-7. W5 — M %hl2% (CNTRL1) BCE N EE M8 |, K5 A
2% (CNTRL2) Fe & N4l B #2520 CNTRL1 A& N E 2 iH18% |, 157E CNFG £ AGND 2 [8) %35 —/ 54k Q
ok 71.5kQ HIPHAS. B CNTRL2 M B N4 BhiEd 2% | i57E CNFG % AGND 2 A %% —4> 90.9k Q HIPH %S, iX
Fhe i 222 F CNTRL2 HIRZHUR S |, JER %R Z KA B T R PUIRA 8 2 BRI 4l Bh 4% ) 25 1) EXTCOMP
IR . S¥hl T RUEB R | A SCREN S AME SO #5 DhRE -

XA R T, FEH 2319 PG/SYNC 31135y SYNCOUT. B xHIEHF | S8 4 T ¥ EEH 2%
) PG 825 B 5281 PEM/SYNC (SYNCIN). FZ #6281 PG/SYNCOUT 1554 180° FAMHIFA BT
R, 24 LM25148-Q1 A TR BhaE w888, B T REZAMER | RT A TIRG . Bt , Mig#Hs 3 2
W g AR RT P, R %% R B hl s e dt. X EABET |, SRR E N6 25 Ok T B 8. &
EREBNE , MRAERFEGA FHE , nREHE) EN SR 2ACH T (< 0.8V) BASZILYIAH |, MIfi$ m k3

I R E A5 PEM/SYNC 423 VDDA F4 5 Bz hil#8 1 FB %422 VDDA KR E PFM £ | aiK 8-7
Fis . WK E EEH 281 PFM/SYNC Filg Bhiz il 23 10 FB #5%EH:2) VDDA SRiCE FPWM i, AJ bAm) F 2
FPWM/SYNC (SYNCIN) jiti in#h s [E 25155 | mish FB ikt PFM BE4THACE . G0 B 78 3 B/4 B a0 R B 3
Ja e nghEs SYNCIN {55, WITE LM25148-Q1 852 2 4N [E 5 5 2 BT AFAE— AN PRSI B A I 2818 .
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Vour
Rpcoop
20 kQ
| svncout
VDDA <—— PFM/SYNC PGOOD/ » PFM/SYNC PGOOD/
SYNCOUT v SYNCOUT
ouT
EN CH1 —» EN ENCH2 — EN
Primary Secondary
Controller Reg1 Controller
CNFG FB CNFG F8 [—» VDDA
Renrer EXTCOMP Renre2 EXTCOMP
54.9 kQ Reaz 90.9 kQ
g

8-7. Bk XURE B 1 HAV . BB D

£ PEM BT, 3301 88 2 A RBK R BEERAE G, DA/ 1q TSR M D e . R A X AR OL , 32 24
S MFELD R B, UASCRROIAH . £ PFM BT RPN RE 5] BNERAE . L FPWM #ASCRFD)
o f£ FPWM T, MRS 20 HT S P A Bl a4 , DA Jal SRR BE iy 1) SR A BB i R R S R o A B 9%
| 4 e A P SRS A, N EREOE S 2 BRAIC , LM25148-Q1 2 BEAT IEH 3RS 3 il 2 .

LfEHTAES 3.3V B 2> A4 LM25148-Q1 FiC B Dy St SR AT, ATES 28 UV LR AT LA SW 51
PO, AT f AR SR L) 3.6V IR . R BUX ATy, ATELFE VOUT & GND Z[Aldn—
A~ 100k @ HEBH &S , DURETSCH H HL A A L A LA o

ARELER , WBW “ZHEEFRRINS " TRFT R “ZRFEL ST A2 PR
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8.4 B IhEEAE
8.4.1 MR

LM25148-Q1 FEIaAT I KA U (L AL AR A2 ], (84542 F I 5 WA Pl AR P RU AR L 81 o FE B SR R T
Bt AR A O AR RIS . DRI, MR R IR T 7R O S R B e KR . 24 LM25148-Qu1 4 il A I )k 2%
16 NITRFA IS, $H) &8 2 it NEIREAOF DI 24K 1 R3S, BLEA WA AR st o 1 LM25148-Q1
HENBEIRA | 06 50042 ) 5 BEAT A% AEAT RS 3 (4% PFM/SYNC #:4%% VDDA ) .

Lty 3.3V I, BEIRRET A0SR 25 1q 9 9.5 1 A
8.4.2 BRI HIFE VB I A2 (PFM/SYNC)
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LM25148-Q1 & — MW gh iR M gs . R IR # T 175°C (MAUE ) |, WS RAERKEW . HEANFSCHDIRES
B, B SPAT DU ERAE -
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. BN A S . T MOSFET A1 EMI # N JE 28 .

9.1.1.1 B B RER
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FEUERRARAY ESR Skl b i th it e Ui A 75 Qe | 17 4H H 28 25 R HLAE HL 2 288 DARE O SR R MR SR LR A B Aok
JSEA 5 2 B B A o

I A Vour PFras iy (g 4t i R OB FRS A, G — R TR 15 s B4 th g
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Cour 2 > >
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9-1 ML b 7R T ST s A0 A7 8 B L e 40 B (A G R . B s, 2 UL R I DL S b A
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Alour dt Le inductor current, i (t)

AQ¢

AT AN
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iout(t)

N
/\/\/\{/\/\/\f

IOUT2

digyr _ Aloyt
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loutz VA A A
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out da L load current, iour(t)

| I~
OuUT1 \/

—

tramp

B 9-1. &7 Coyr FHAMFETIBA R KI5 BB S MR

£ 12V F N B R (B0 3.3V ) AYSLRRS RGN T, SR I IR AL R fe 22 T DL B4 A R I 2 Tl
Z. IR NHT T AN 28% , 1M b7 A HL A 5 = T 1RG5 B BIRUEIERAN - Vourll. 5
B S AR, AR R T T A BRI 1A BE A oy R A A v A R A 2 S e R R ] R
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TEOLS |, AT RATT R R FH KA R o SRR ACiad 8] v iy R T et el FL s ol o

N i R ISR A7 8 G W 2 U ) 1) 30 A i Y PR TR I RS A% (A Vovershoot s, At RLIRE AP R B
R Aoyt 84t ) |, farth b AU T LA E -

2
Lo - Aloyr

>
Cour 2 2

2
(Vout +AVoverstoor ) — Vour (16)

1] 32 7 0 2 AR S A DL S B TR B 5 A ¢ Rt 4 b DARR 07 AR 1 T A 23 1) ESR. fRHERAL
JRSFAgER , AR AR AR R KK ESR (5mQ KULE ) PAEAHSTEKH ESL ( 5nH £ 20nH ) . PCB ik th
S AR T AR BRI LR R B A SR AE T OO S A N A K ESR A ESL TTEREE |, AMERHBUA EAL T
F AL AT, RS P S AR R R R AR E |, A A A AT RES TE BN ELIA R B N, B EL
T 0 ) LI R AR

BT 2% R 15 F ) ESR T, ] DU Ak B H T 2 B H S0 BT TR I N LAY . T BV fard L
WP FH R EIPUA 1206 B8 1210 1 47pF. 10V, X7R AR, 720 16 ki E & 75 T B s
T BEIH L A7 W R A R A

Vo Ve s R A N R AR AR A 7E — R W SE IR 7 256 BARRE T AT 4 BB AL R AN R (PR BB EL AN ) L 25
Ao TR HLA AR A R 0 N A AR S AE VR, RS AR AR AR TR AR B ) — 5 o R PR AR BT R I e . PR A A
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B, i ESR AHRAUE B G, JrREa 18 W] LS H W I S0 it I g L

| -D-(1-D
AViN :w—()+|OUT ‘Resr
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(17)

FTUURGE A Vi B3NS SRR |, 85 2K 19 SRAT RS D B I T 5 N FL 2

N 2
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9.1.1.4 T1Z& MOSFET
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FE , TR 2 A R 28 DU AT D45 e e () R AT R B34 . 38% , MOSFET 9 Rpgon) B/ , AR LA A4 Hh HLA
(338 Qe 1 Qoss ) MK, R ZIF. BIL | Rosion) Ml Qg MIFBUEF H7E A MOSFET fh i N4 47 s
B R APH AR MOSFET IhER A2 55 MOSFET 5 A iR Bl & .
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A% S5 A% LR 40 5E 1 BVpss I8 N 40V 88 60V, EAREGR T 5 KM LR

Vs = 5V I [RIMHB) Hfif 2550

AH S N HL R % AT Qoss

PR W YK AT Qe

AR B FLE Vigsqan) » A\ MOSFET #dlE RN Qg 5 Vs ZIBIMOE R B K #D PHH X85 ol TR D738
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# 91 HHIR AR AL T —MNMEER MOSFET MHRIIRMFE , A4 1 1 2 4 53R s = 0 AEMm MOSFET
S, BARIX B AR T BRSSO IR A ORI, (BN HE 5 AE s R SW AT R M 6 I AR R AE [ i
M. TS LM25148-Q1 Hu#E A 1711 H #5005 Bhit S Ih R ikt
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(2)  MOSFET Rpson) £ 21 4500ppm/°C (I IERE R %0, MOSFET S5if T, J JLBEFREIR E 19 ETH% Lo T- B P 0 38 Dh S 50 RE R L
Bio ZERL/INGI LR R SRBE LR F TR Bi4% MOSFET Ros(ony AT EASZAERT FH i) 462 350 HoFE o

(3) D'=1-DANEFAMY.

(4)  MOSFET #ith 1% Coset Hl Cossp 5 HLFE 2 1196 R 2 070 FE AR L MR AE . I 26 Pl 28 KB AETE MOSFET 615 S ink ey k58 s 7 HE4T T 43
For. Aut, 7ESIEWIE K E A I AR MOSFET (it FZ5 75 Hl e Eoser ( B Cosst MRS ) 2575 SIBAF AL | (HIX 24
Cossz L AFIIAE R Egssp HE -

(5) MOSFET #h W& R MWK 4 Qre T RESH , U HIR EMER. BRSO .

il ( 4z#) ) MOSFET 78 PWM i) (8] ( ol D [8]F& ) A ) A S i |, 8 2 S B8O/ I 4 E

M, GRS T B EE NI AR E ) MOSFET &6 2, &l MOSFET WM DR 365 T DL J LR

FEZM . QI O (HBIESHIRES ) MFE. e maE |, DLUOEEE R R I R B T S 800

RN =02 =,

25 MOSFET <t (= 1 - D [alBg ) , &M ( 25 ) MOSFET &% R s Fift . I MOSFET JF GHiAEr]
PLZBEAS T, OB E T R AL AT U . (ER B I 3R], AT Hem) ( MBIERE W ) | k2
TRER . A MOSFET RGNS , LM25148-Q1 K¢ H 1w SR SRS I 2 B8 K PR B2 b el /D A — AR Sl 41 € .
PSR HRE 5 TF AR H R IE L

E B IR LRI, (00 MOSFET 72 7F 36 B IOk % 4O R r it . DR | 29 B0 B , BT X
Ros(on) TEALIE (I MOSFET. 15t il #5kid K5k H b Ros(ony f6-F 3./ MOSFET shffyal FITHLIEL , #3174
Il MOSFET. {0l MOSFET 4 2h % R4 F- LU F JUTHRRE 2 A - I SImBURE . 74— 0L S , DL
RN R R R RS S BN = 5 2 — . LM25148-Q1 2t R B, 11 T3R8 T1 0
NexFET™ 1% MOSFET 7=/ %741

9.1.1.5 EMI JEy 28

TP RAe A% BA U BT , BRI /M FUS 261 T iRdKe RFHJE LC JEUARAENE B As R %A T H
A Y. JySEBURGENE | DRt BT 20T e e dan A\ BB A 2 XL

2
Zo = VIN(min)
IN — |
P
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Tois EMI R ER vt B BRI T
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(24)
AR 25 ik A H e L Rp.
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R, = [N
P CIN (25)
9.1.2 IREHUA BRI E

9-3 JE/R TR SR EBORE (EA) 16 1 BULLA S . EA FFIAHE 25 10 M A i EA i faBH Ro.ga A R0 6
BRI A Cay WE , W1 T2 26 TR,

_ 9m ‘Roea

GEA(openIoop) (s) =
(26)

FidFIAX PR T EA Stk sl JrFEE 27 tHE T Wt i 2] COMP 1Y sl R kb2 as A i iR £, b (g
(N EBERAIES ) J it L B &% W4 26 DTk 3 2t
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7 () v Im -Roea '(1+ o j
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* VRer 72 0.8V [ 1ot IR v
* gm & 1200uS i) EA HE s 5.
* Ro.ea 7& 64MQ 1357 2 TR 28 5 BT
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o 1 N 1
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EA AMETCF AR IR L RO R AU s BHE T B — Ml . 38% , Rcomp << Roea H. Ccomp >> Cew 1 Cr
DR S ARME A 2
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9.2 HLAIN A

9.2.1 %11 1 - BE 2. 1MHz [F4 4 [E R /%7

K 9-4 EoR T — Mk R R RS EEE , HhdE EEN 5V BFUE RN 8A. TEAEIH | iRYE
5.5V & 36V JEFE WY 12V SRR R |, 2 S8 S 3 i B AR RCR 2 8 93.5% 1 92.5% . FFI-Mi i H
PH2% Rry WE N 2.1MHz. K 5V #4485 VCCX SKERIK 1IC fi B ShFE R m AR . Kl s ¥ 3.3Vt

ATH) , AR FB 4% VDDA RIAT .

Lin Ci
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0.26 Q I
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e LM25148-Q1 O i
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VOUT
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249kQ 952kQ  01pF

& 9-4. K] LM25148-Q1 [ 55 A% BITSSMMARA 2. 1MHz I (52 ] v % 1

#HiE
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WL . AREZHRMELR , HSHT 9.3,

H 2N T
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9.2.1.1 #It+ER
% 9-2 IR T IR E R R B FIRG N . B A RE S E 5 LM25149-Q1EVM-2100 iFAdifsise .,
%+ 9-2. %t

B i
MNHEIGHE (Fads ) 8V % 18V
I/ NERSHNEIE (A EE)) 5.5V
RSN BIE ( AEERE) 36V
Y L 5V
i HH HLIAL 8A
BIPS kS 2.1MHz
A Y L T 1%
FEHLEIL (S ) 9.9uA
SRR 2.3pA
B BN ] 3ms

TFRMZE R & Ry BOUEN 2.AMHz, FESEHIPRERMERETT 1, HARIREE 22 XIFN 60kHz I HAIML R T
50°,
*® 9-3 AN T PR B AR R AR A A R R AR G AT, I HAR 2 SRR AT U Z AN R AL 3RS . 2 T AL %
MOSFET /28 1 3k 45 AR FIEFERIT R IR B8 . IR AE DCR & £ HUBAS A e HH LA 4%

*® 9-3. MAIHEE 1 KRN R

SEMT | HE R SR B
Taiyo Yuden UMJ325KB7106KMHT
Cin 2 |10pF , 50V, X7S, 1210 , Md& , AEC-Q200 Murata GCM32EC71H106KA03
TDK CGABP3X7S1H106K250AB
Murata GCM32ER70J476KE19L
Co 4 47TF , 63V, XTR , 1210, la%: , AEC-Q200 Taiyo Yuden JMK325B7476KMHTR
47uF , 10V , X7S , 1210 , Fg#% , AEC-Q200 TDK CGABP1X7S1A476M250AC
0.56 L H, 3.6mQ , 13A, 6.6 x 6.6 x 4.8mm , AEC-Q200 Wiirth Electronik 744373490056
Lo 1 10.68uH , 2.9mQ , 22A , 6.7mm x 6.5mm x 3.1mm , AEC- Colicraft XGLE030-681
Q200
Q. Q; 2 |40V, 4.6mQ , 7nC, SON5 x 6 , AEC-Q101 Infineon IAUCB0N04S6L039
Rs 1 |[4MiBEHES , 5mQ |, 0508 , 1W , AEC-Q200 Susumu KRL2012E-M-R005-F-T5
Uy 1 |LM25148-Q1 42-V [ 4 #4123 , AEC-Q100 M A28 (T1) LM25148QRGYRQ1
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9.2.1.2 %I RE

9.2.1.2.1 ££/5 WEBENCH® T AL E# i1 7%

A bat PUEF LM25148-Q1 23145 WEBENCH Power Designer 612 & #1511 75 % -
1. HABAFNEE (VN BTHEBEE (Vout) MEH B (lout) Z3K.

2. fERCALSsREL |, AZBHRBESE , WRCR. S EAERA.,

3. BRI SRS (T1) Hoh T 47 (i v 5 kAT L.

WEBENCH Power Designer #&fit 7 @ il JRELE |, J-2 51 T i A d& A oAt T iE ol el 5o
HEZHIENT , ATHAT DU R EAE -

o BATHAME , WEEERELLL B

o IBITIVEREMTE , TR EERRATERE

o W R A R 5 ZUH H CAD # S H

« FTEI PDF #& AR B S I 5 R L=

% WEBENCH T HIHEZE R | &7 www.ti.com/WEBENCH.

9.2.1.2.2 [E/E HIBZE
1. R R 31 REARTRMANBIETH T T 30% Al o BRSSO IRk 15 BT 75 1Y % 1 HUER .
L= Vo .(1_ Vour ]: 5V .[1_ 5V ]:O.SSUH
Ao -Fy Vigoom) ) 2-4A-2.1MHz 12V

(31)

2. P 0.56pH bRifE FLEREHELEE ] 0.68uH SR REAR I P RS LV L A S8R R PR . {75 7 32
KAt F R RAS SN F R S5 T B AR I . IR SRR T 50% , % T I8Af A i sz ), U4k
EUGEBARG . N T et LM25148-Q1 BAT — AN 571 M A EL B ) A AR AME R, R i
IERHA NG S, T IHET DO B IR G

|Lo(PK):|OUT+AI£=|OUT+ Vour 1= Vour =8A+ SV 1= oV =9.53A
2 2-Ly-Fsw ViN(max) 0.56uH-2.1MHz 18V

(32)
3. MR 9, MAFEN 33 KK AL Ek , DUEDRE R R A e B2l 7 AE B 3fe DA R R L 1 PRt

Vour ‘Rs  5V-5mQ
Lo = 25 = =0.5uH
0 = o4 Fy,  24.21MHz "

(33)

9.2.1.2.3 BIHM B

1. FET R ORIEAR FL R RE 1 28 /0 LI 7 3 L IRRUE (B R IR e 26% SRTHSR R A I FELBEL |, DASEAE S S AN 47 38T )3 I
SRR BRI R . TR 34 TR A RS I AL R

Vosty _ 60mV

Rg = = =5.04mQ

(34)

H

* Ves.TH A& 60mV R RE .

2. oy AR A £ SmQ BIARHE FBPEAE . B K BE e H 2 BT 1 0508 RS JofF it AW BE Dh . fIR%F
A B HLR DL S KR ) PCB iRl AFAHEAE T 9.4.1 HhiAn R 48, B DRI 75 RN B R 22 AN X A AE ISNS+
HTVOUT 51 a5 () 22 73 L i A S 5

3. Ky v PH 28O AR SR AT HUR AR AL
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4. IR IR SR 2 I A 22 2 T 20K TR £ 5 M 43t HiL BEL 38 A1 i 2 LM25148-Q1,

5. CS Flfi B ER ( SHiRH b gs. N2 MR MOSFET MK RN 840 ) & S BUEHE R T+
ERTIHESLEREE. 5T topLavasnss 9 40ns HIEEIRIER | i 712X 35 SKit Sk H F e it
ZERE UL Y LB B8 I F PR

| ~ Vesqn . ViNmax - toELAY1SNS:  60mV 18V -45ns
LO-PK(SC) = + =
Rg Lo 5mQ 0.56uH

=13.5A

(35)
6. MR | EBEAREAN TEREERAEAERAKT HER 35 4581 H k.
9.2.1.2.4 i BEHH

1. ABGE U BRS R ZE UM 1.5% (5T BV Hirth | A 75mV ), (AT FE N 36 Skefili U B OGRS ( A
A ) A1 (i T 3 e P R A A R

Lg - Aloy 2 0.56pH-(8A)°
Cour 2 o Ot _ == (2 ) 5 =A47.4)F
(VOUT+AVOVERSHOOT) —Vour (5V+75mV) _(5\/)

(36)

2. TIRRREHRA SRS RS (H P AR AR BN ) 5, w4 47uF, 10V, XTR.
1210 Piechan th i s ds o JEE , 0 AR08 K 00 PSR A2 SRR T A8 i N RN, A3 28 390 16 47 A
AN A R AT S 2R

3. MEAIUTREN 37 RANSEARARG AN HLIR A T (1 0 A i Y HL R S0

2 2
Al 2 2.54A )
MNour =\ g5 e | *(Resa-Alo)” = +(ImQ-2.54A) = 4.3mV

o \/[S'FSW'COUT] (ESR LO) \/(8-2.1MH2~44UFJ ( )

(37)
o
*  Regsr A th A SR I 25 SR B (ESR).
o SV I EHRL (FEET) MRS H Ay 44pF .
4. T 38 kit ikt 2 4 RMS SO IR IT Al DA SUie F it A T FL 2R 4R S0 FRRAIUE (B G L Y
Al 2.54A
lcorms) = == =0.73A
Ji2 2 )
9.2.1.2.5 N\ 55

FEL YA N\ HL 3 R T ORI R B R R VR BB . 5 2 PR A\ B R B R BRI AN SO T . R piridk
WUBEIE S B AT 2 035 PR N SO IR I8 . S8, SO L 2 RS A SR AE T ORI S AR T HO ARG BEEAE LA
NG Z IBIEAT 037 o

1. EFEEA R SN RMS SO FRRAUE (B HO 4N LA 45

2. (AT REC 39 IHBUE B ZEHOL T a3 EE AR K08 50% Rit S A\ r 4% RMS SU i«

leingms) = lout m = 8A~\/m =4A

(39)
3. A 40 RER TR A A,
D-(1-D)-1 0.5-(1-0.5)-8A
Cp = (1-D)-lour = ( ) 9.2 uF
Fow (AVin —Resn lour)  2.1MHz-(120mV —2mQ-8A) o)
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Hr

o AV N ARH NG S0 L A o
* RESR %ﬁﬁ]\%?ﬁ?% ESR.

4, HWH\PREHASKHE RS , EEMA 10uF. 50V. X7TR. 1210 FEM N B AR . Brix L i A 2 5in o %
MOSFET it & . HXREZHAMEE , 21 9.4.1.1,

5. {EE MOSFET M & VU4~ 10nF. 50V. X7R. 0603 P&l 25 85 LIAE MOSFET F 565 4 b ) 42 ik =5
di/dt it HIRHEALRIER T 100MHz 2548 M ftmE B I IRMZ (SRF) AUERA R FHPT. IXFE 0T LSS B YR PR
AT A R DURTT R bR R T s R PRI R S, AT INE SRR ST EMIE 5. A R 2345
B IEZSRT 941,

9.2.1.2.6 HiR i B Hi /1 ¥

A RME 5 A2 41 SRIHSE 2. AMHZ TR BRI RT s, 283 9.53k Q@ [brik E96 fH.

100 100
kHz) ~  2100kHz
45 45

=9.4kQ

Ry (kQ) = Fow(
(41)

9.2.1.2.7 RFEH#E

URIRFTEE 3.3V B 5V LAAR Y i s B0 E s ( B BEAE A AT [ e i th R R R TN I R ), AR R
2 42 fiff e ST HLFEL

Y, 5V
Rens =Ren, | —2YT _1[=15kQ | —— —1|=78.7kQ
FB1 =~ "FB2 [V ] [O.SV j

REF (42)

9.2.1.2.8 #HELEEFE
AT IR SONEIR ()0 R R o A e s A B B2 oo -

1. BE A Rk 2R 100pF |, ARIETE 2 0 60kHZ FFERI 25 28 AR fo , Al 2 43 SKit5 Reompe N
Rcomp 1E5 10kQ (RkRUEME .

Rooup = 27 -fc -%.RSQ&-COUT :2ﬂ-60kHz-%-?;0L()£-100pF:9.82kQ
REF m -

(43)

2. N TSI SR B R WS HIARALERTY | (RIS o vF A 0 33 2 i 5 A S0 ) SE B AR T A2 RE I (8], 534 Coomp K
LI E B R i — ML ERE A (1) R+ 2 — 8 (2) T#lsi. ¥ Coomp 1E#E 2.7nF HR
LR«

10 10

COMP = 27 %o -Rgowp 27 -60kHz-10 kQ

(44)

TXOPIIG FRL 25 R A B AN e v A I 3 i PR S o (4 N F A4 S PR 5 2O FL Veomp 123
PR ) S

3. AL Cup , MEFE ESR ZF fUALIE AL — AR s I 32 COMP ALK S 45 75 o Cyy A 15 22 JEUK #1477 5 B ]
HI%Y o Cup ATREASE DL RIS Bt P R IR, s X AN it . Cup PRI RE | AT LAY 22pF /ML
A A R SR — IR R

1 1
T2zt R ~Cew = 5 500KHZ 10 k
7 -Tesr " Pcomp T z-10kQ

Cur ~31pF=0.8 pF

(45)
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&1
B E FATH Reomp MM Coomp 1EATPREEIAHE | DA 253 AT B8 1 VR 2 AN A hi

A RBETHAE BRI BRI R TT S AT BRI | S TI EAR .
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9.2.1.3 M A%k

100
95 ——
gu—
w7
S Vs =
) /
c 85
Qo
o
E
80
75 - Vn=8V
— V|N =12V
— V|N =18V
70
0 1 2 3 4 5 6 7
Load Current (A)
5V fith

B 9-5. MR 5 loyr ZIAKKER

100
>H¢--
920 L TN\
/f
// f"/
—_ A
£ s/ d
> OV
2 /
% /
& 70
Y
60 |— —_— VIN=8V
— V|N =12V
— V|N =18V
50
0.001 0.01 0.1 1 8
Load Current (A)

5V %t

B 9-6. R 5 loyr ZIFHIXR , XTHIFE

VOUT 20mV/DIV

SW 5V/DIV

200ns/DIV

8A L 14k
Bl 9-7. M BITR

—— —

VOUT 50mV/DIV

SW 5V/DIV

20ms/DIV
A

St
& 9-8. PFM F3¢

VIN 10V/DIV

VOUT 50mV/DIV |

o
3

IOUT 5A/DIV

50ms/DIV
& 9-9. LA

5A 1 #k

VIN 1V/DIV

VOUT 1V/DIV

20ms/DIV

Vin 4% 3.8V 5A i

&l 9-10. V\ = 3.8V F [{)¥4 2 3hmi B
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VIN 2V/DIV EN 2V/DIV [
VOUT 1V/DIV
VOUT 1V/DIV
cal 10UT 5A/DIV - 10UT 5A/DIV
v 1ms/DIV | 1ms/DIV ‘
VN Bt E 12V 8A HiH f1#k ViN =12V 8A I fi#k
& 9-11. ja3hdetk & 9-12. i B FF /o A1 5% PR
VOUT 200mV/DIV

100us/DIV

10UT 2A/DIV ‘

VOUT 200mV/DIV
cam M w

10UT 2A/DIV

100ps/DIV ‘

VN =12V FPWM ViN =12V FPWM
&l 9-13. f1EBEZ , 0A £ 8A & 9-14. ABBRZ , 4A = 8A
60 200 a0,
1| fHz 1 Hz
50 160 s
120 o
80 | M= WPHS
@ 40 > o _‘: v CB_PKS
-~ [
£ 0 g MiT) AE—F f \ sh_avg P
© < 3 | _qvg
o 40 o AW PN j‘ \ N
-80 20) 2
EARNGI
-120 1 X J T =
-160 o B \\‘J ﬂj | N 1 A g
200 o
1000 10000 100000 1000000
Frequency (Hz)
-20
Vin =12V 8A HHH B V=138V 150kHz % 30MHz  7A sl fs

9-15. PRRE , 5V frh

& 9-16. CISPR 25 5 /£ 5 EMI

42

HERXFIRIF
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9.2.2 it 2 - FEA 440-kHz [FH/E[FE RS [E 4
B 9-17 JE/R 7 — ki [RGB R R A i R FE A, Hodr it s R N BV HAE S8 RN 10A. EAIF | 1R

& 5.5V 2 36V U 12V fafri N BIE | 2650 80 T 8 m i B AR R 4

WA 97% F1 95%. FFoesiZ

P& Rer By 440kHz, K 5V i th 4% 5] VCCX RFFL IC fw B IAEIF R MR . Fefimth L ¥ 3.3V 2

ATH

Vin=35V..36 V zsz

CIN
4 x 10 uF

HFF FB ZE#:3] VDDA ( A4 &6 VCCX ZE#:2] GND ) Birf,

Cr Coawp L l
104F - 120 uF I I
22uF |
VIN EN VCe =
cBOOT 1 CBOOT
VDDA Res 0.1 pF = Q Re Vour=5V
T - HO lour = 10 A
24.9kQ
2.2 pH
AN EXTCOMP Q, x 47 |
LI A4 LM25148-Q1 Lo 3 1
PGND — =
Chr ISNS+
150 pF VOUT
Tie to Vour PG/SYNCOUT |—»
or GND | VCCX PFM/SYNC |— Tie to VDDA
CNFG  RT VDDA  AGND or GND
% % T * Vour tracks Vi if Viy < 5.2 V

Renra Rrr Cvopa %

412kQ 49.9kQ 0.1 pF

Bl 9-17. 2R F LM25148-Q1 [k Fa 5 5% H P A= N 440kHz 1 B B 2
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9.2.2.1 #it+ER

R 9-4 BR T IR R BRI T . Hr AP RE S EL
% 9-4. it/

B i
MNHEIGHE (Fads ) 8V % 36V
I/ NERSHNEIE (A EE)) 5.5V
BORBESHN R (IR ) 40V
Y L 5V
i HH HLIAL 10A
BIPS kS 440kHz
A Y L T 1%
REDLEIR (2 H ) 12uA
SRR 2.3pA
B BN ] 3ms

TP B A% Rry W€ N 440kHz. K 9-5 FFFIIHY [ ik MBS Fa R 45 3h /1 B AR Geas i, IF HAR Z 4810
AL E AN AR 3RS . 2 i LLIE$E MOSFET 204 13RS5 AR K I BAE AT ST R 44E , VT 9.1.1.4

HTIR o
X 9-5. N L% 2 FIYIRHE B
SEMNT | HE HkE lbea i RS
AVX 12105C106K4Z2A
Cin 4 [10pF, 50V, X7R , 1210 , Mg , AEC-Q200 TDK C3225X7R1H106K250AC
Murata GRM32ER71H106KA12L
‘ Murata GCMB32ER70J476KE19L
Co 4 47T, 83V, XTR, 1210, % . AEC-Q200 Taiyo Yuden JMK325B7476KMHTR
47uF , 10V , X7S , 1210 , Mg , AEC-Q200 TDK CGABP1X7S1A476M250AC
. é.go%H ,4.3mQ | 12.5A , 6.7mm x 6.5mm x 6.1mm , AEC- Coilcraft XGL6060-222MEC
2.2uH, 6.5mQ , 10A , 10mm x 11mm x 3.8mm , AEC-Q200 | Wiirth Electronik 74437368022
Q. Q, 2 |40V, 4.7mQ ,7nC, SON 5 x 6 , AEC-Q101 Infineon IAUC60N04S6L039
Rs 1 |4MHRESE | 4mQ | 0508 , 1W , AEC-Q200 Susumu KRL2012E-M-R004-F-T5
Uy 1 |LM25148-Q1 42-V [F$ 4 L #414% , AEC-Q100 B (TI) LM25148QRGYRQ1
9.2.2.2 FANERIHTRE

WS 75 9.2.1.2.
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9.2.2.3 M ik
100 100
i G
"
L
95 |72 / —— 9 AT
/ L~ / A AT
& 77 s A A
2 90 2 8ol /
oy / oy /
= < /
K] / K] / /
% 85 / 5 70 /
—V|N=8V // —V|N=8V
80 — V=12V 60—t/ — V=12V
V|N=18V V|N=18V
—_— ViN=24V —_— ViN=24V
75 50
0o 1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10

Load Current (A)
5V firth

B 9-18. MR 5 loyr ZRIKIX R

Load Current (A)
5V i th

B 9-19. &K 5 lgyr ZAKIRER , MEARE

VOUT 20mV/DIV

— N NN

VOUT 50mV/DIV

& 9-22. V| = 40V I FrI 2R BR B AS 1l B

SW 5V/DIV
| == ! I ‘
" ‘ SW 5V/DIV ‘
I N f r ! q
1 ps/DIV 100 ms/DIV
10A HFH fE T
& 9-20. W I X & 9-21. PFM FF3%
i
VIN 1 V/DIV !
VOUT 1 V/DIV
VIN 10 V/DIV
VOUT 50 mV/DIV
10UT 1 A/DIV
I0UT 5A/DIV
5 ms/DIV 20 ms/DIV
Vin A 12V #H1E 40V 5A 113k, VN BE% 4V 1A F1#

Bl 9-23. Vi = 4V I 28 BE B 25 0 S
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VIN 2V/DIV

VOUT 1V/DIV

10UT 5A/DIV

T

Vin FiEE 12V 10A HiFHF1%,
& 9-24. 5 hisk:

1 ms/DIV

EN 2V/DIV

VOUT 1V/DIV

10UT 5A/DIV

1 ms/DIV

Vi = 12V 10A PR 513K,

& 9-25. ffgENRFF 5 I PSR

VOUT 500 mV/DIV

I0UT 5 A/DIV

r
|

100 ps/DIV

VN =12V FPWM
K] 9-26. fiEBES , 0A £ 10A

VOUT 500 mV/DIV t M

I0UT 5 A/DIV
i

& |

\ .
s sosemmm—

100 ps/DIV

VN =12V FPWM
A 9-27. fiE B4 , 5A £ 10A
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9.2.3 #7113 - XUfH 400kHz 20A [T /% 8 /% 5%

K] 9-28 JE/R T — AR EE B R A2 R 28 1 R B B , ot f Ry 3.3V HAE A RN 20A. TEABIH | iR
P8 4V 2 36V JuE NI 12V FRFRE A |, 2 SR N 09 H AR RCE 30N 95% Al 92% . AR i HLFH

s RRT1 H RRT2 :&%y\j 400kHz.

Vin=4V...36 V
0O .
Tieto5V L Cint
or GND 2% 10 yF
¢ ¢ oo Ij 4x10nF
VIN EN VCOX VCC 22 “FI
PFM / FPWM setting CBOOT 1 =
or SYNCIN  —»{ PFM/SYNC Cagoor1 Q Vour=3.3V
VOouT HO : lour=20A
—]
Res1 SwW
100 kQ LM25148-Q1
FB ) Lo
Primary
Res2 PGND
31.6 kQ
Ccomp Rcomp ISNS+
| AN EXTCOMP VOUT
8.2nF 5.23 kQ
> PG/SYNCOUT
CHF
120 pF CNFG RT VDDA  AGND
ﬁ'
Renret Rgr1 Cvooa1
71.5kQ 56.2kQ 0.1 uF
VIN
Tieto5V
or GND Cinz
L ¢ 2x10 uF
Cveca 1 4x10nF
2.2 F =
PFM/SYNC VIN EN VCCX VvCC
CBOOT =
j—CBOOTZ Q3
HO
Sw
PFM / FPWM LM251 48'Q1
. > LO
setting FB Secondary
PGND
ISNS+
EXTCOMP VOUT
PGISYNCOUT |—p- System
PGOOD
CNFG RT VDDA AGND
Renrez Rgr2 Cvopaz
90.9kQ 56.2kQ 0.1 pF

& 9-28. RAFA~ LM25148-Q1 &[5 2% HLIFSSHE N 400kHz (1R % 3
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&1
AAEAE LTI I B S S, B =M e Bt 2 AT AT . Bl , — AN DU BT 7 Z YA
LM25148-Q1 #% il & LA & 0°. 90°. 180° 1 270° 4 SYNC 15 5ok S 360° Kk LAAH Az S A Hi €7y
o

9.2.3.1 #itER
= 9-6 JBn T IR AR s B R T . S AT RE S EL
R 9-6. &t

BitsH 1
SRS (R ) 8V % 36V
FoNGEASTINEIE (A3 ) 4v
BRBRASHN IR (AT ) 40v
ff LT 3.3V
R 20A
FFHRATZR 400kHz
A ) PR U 1%
FHLETE ( 28 ) 44pA
et L 4.6pA
R B 1] 3ms

FFA R B PH 2% Rryq M Rere E N 400kHz. 3 9-7 Fal T Bk i) b fa s 28 5h sl 2 g sk, JF HAR
% B AFERTT LA ZAMIE R B AL FR 15 . Z LU MOSFET J2 4 1 3R15 AR I Sl s e AT S Th R 404 | VIS
9.1.1.4 H AR,

R 9-7. A FEE 3 HIIENE B

SENE | BE 53 FlE R P Zasiie=s
AVX 12105C106K4Z2A
Cin 4 |10uF , 50V , X7R , 1210 , K% , AEC-Q200 TDK C3225X7R1H106K250AC
Murata GRM32ER71H106KA12L
6 47uF , 6.3V, X7R , 1210 , §& , AEC-Q200 Murata GCM32ER70J476KE19L
Co 47uF , 10V, X7S , 1210 , M , AEC-Q200 TDK CGABP1X7S1A476M250AC
4 |100uF , 6.3V, X7S, 1210 , fi% , AEC-Q200 Murata GRT32EC70J107ME13
22uH,45mQ , 32A, 11.3mm x 10mm x 6mm , AEC-Q200 Coilcraft XKL1060-222MEC
Q -
Lot~ Lop 2 égO%H ,4.3mQ [ 12.5A , 6.7mm x 6.5mm x 6.1mm , AEC Coilcraft XGL6060-222MEC
2.2uH , 6.5mQ , 10A , 10mm x 11mm x 3.8mm , AEC-Q200 Wirth Electronik 74437368022
Qi Qé‘ Q- | 4 |40v,47m0 , 7nC, SON5 x 6 , AEC-Q101 Infineon IAUC60N04S6L039
4
Rsi~ Rsz 2 [4MEBBHEE , 4mQ | 0508 , 1W , AEC-Q200 Susumu KRL2012E-M-R004-F-T5
Uss Uy 2 |LM25148-Q1 42-V [Fl35 554 2% , AEC-Q100 NI (TI) LM25148QRGYRQ1
9.2.3.2 F4 TR

WHSH 77 9.2.1.2.
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9.2.3.3 M ik
100 100
95 ="
95 ~ — = A A
— 1 — N —---—//’/":vé A
— — P . g
= 0[S '/// S 85 it | /IQ7/
= /] = Ardll
=S (/A - A1/
_5 85 | _5 80 > /
: s / /
% / J A // [
—_— V=8V 70 % ,l —_— V=8V
75 — V=12V / / — V=12V
I — V=18V 65 // — Vin=18V
— \/IN=24V —\/\ =24
70 N 60 ‘ IN
0 2 4 6 8 10 12 14 16 18 20 0.001 0.01 0.1 1 10 20
Load Current (A) Load Current (A)
3.3V fith 3.3V Hith
B 9-29. MR Y gyt Z AKX FR B 9-30. AR5 oyt ZAIKIRER , SEAIRE
Ty T T T T | T TTTY T T T o T T T T !
VIN 5V/DIV 1 C T -
[ EN 2V/DIV 1
_ + M——
: +
[ VOUT 1v/DIV [ VOUT1v/IDIV N
I0UT 10A/DIV T I0UT 10A/DIV
0 T = 2 + |
T ms/DIV 1msDIV ]
L L L ‘\ | L L L L L L
Viy Bk 12V 20A 3R Viy =12V 20A 3%,
9-31. VIN 3 st & 9-32. fi B IT o FIoC AR
! T rrT rrT T T Ty T T T o T T T

@ T I

[ VOUT 200 mV/DIV  + ’\ ]

[ IOUT 10ADIV 1 ]
F w‘ .
4 T ]
T 100 ps/DIV

VN =12V FPWM

A 9-33. fiEBES , 5A £ 15A

VOUT 500 mV/DIV

I0UT 10 A/DIV

VIN = 12V
K 9-34. FEBES

100 ps/DIV
A . A

FPWM
, 0A = 20A
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9.3 HJRMREIL
LM25148-Q1 Bz 28 % 11 AR 7E 3.5V & 42V K Feim N IEJEEI N T/E. SN BIRR R 205 260 & A 50

JEH M RETTFHAT HR . LAk, N s IR T RE 0% [0 AR 25 SR AL I e A N Bt T B R X 46 oK
(GRS O NG S

Iy =
VN7 (46)

H
©onEMR

IR A E N K PR BCRAT KT PCB b4 2 B4 A ra i, DI 75 ZERG A RE S DA E IO PR RE - SR
2510 7 A= P JROR B BE T RE 20 e B B IS AT IE BN R . AR RS I ESR MR FA A&, MR— AR
BHJE 1R FLEG o AR OCHEAT SN VR BT T MG PRI | % A ER AT 22 S8 VIN ALt B SRS 5 P& 7 1
B AR S RN AR R B A B R, e Mo A A R SRR R A L M ABR | DR i
BN RS SRR RSP . AR A AR KT A ESR A BT M N G IR HL B O O AT H R I
10pF £ 47uF Y [ A K 708 2 DR BRI AN, I B8 K B 38 AW Ta] fR R A\ i AR

BT 36 0 22 AP — /> EMI S0 AIEUERS | FRIFZERDR O BT, 75 T 0 B8 T S EOTRSE I 72 3
BRI — B0 . A EL EL A AS A9 1 5 EMI TR S0 0 £ (7 SR FE B i AW 8 T
AL

9.4 i 7

9.4.1 71 /75

AE R PEIF e L ( FAT R R LIRS ) o, 341 PCB oAt T SCHUR BT A 111 5 1
WA, EMFUNRNRE , £ LM25148-Q1 ) PCB AR 2l , WABU R — eIl i I Fi I 35 ) 3
(EG LB i ) 9-35 Fh RN IFFRE 1 F . W IR BRI S UTEOR AR B 1 07005 17 00 00
difdit HIfE , BRHGAAUR AT RN AR BRI, LURORIA BEFF B 1022 L. 5341 , FEOUAI0Y MOSFET g
BB B ( 4251101 0-35 st 2 A1 3 Fr ) LIV,
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0O Vi
| | Cn—== 4
VCC ’i Py CBOOT High freqluency
ower 100,

C " ——Caoor : i m Q

High-side HO ﬁ' ‘

gate driver ~ - —I— ————— e Bl s j\ Lo
[ \_ \
\ /

\_____SlN ______ - m'_DVOUT
! VCC
C I = Cvec N Q — Cour
i LO 4 L2 T
Low-side > ’

gatedriver£ - == — 4-———- ==\
/ | #3 \
\ PGND

— _ p—— —_—— l O GND

&l 9-35. BA iR G AR LKA s BT OSHR B O EL U B A B S L R G

9.4.1.1 HRFAH

o HINEEZAESE. i SRR MOSFET 2 Rk 8 R RN o |, il s e PCB ITHZ (154821 )
Fo PRI MR R A g Samsh |, R n] DUR AT REdth & 8 X & s i % . AEXUHE PCB A& |, IME S
JUPEIEF B (O ) o BN AW BT R LR BB , Rl /ME 5 a8 2k 5 24 1 He )y b
LRRNZE s 4y BT
o HBERBESSEA ZANE BRI AT REHE /N X SRR AT AR, DA A T e 75 AL IF Stk
BE
- %1 BURATRESE /N B AR T AR T DR AR - N FE S SR B AN MOSFET |, 4R 5 Fi-ilE
IR LR P RS N R RS . K N A RS T TR RO MOSFET ( 2ithim ) MU . A | i
N A28 1E i T IE 2 8 =0 MOSFET ((VIN &b ) MUIRARIHE . 152 5 1K 9-35 A 1.

- PBAHEEAMGIAEE 1 IBAEE |, HXF N A2 R MM MOSFET 2 HiEas sl i 25 2% |, FHBd sk
[E 2K MOSFET ()it . AT fig 58 e i e B0 MOSFET (35 bR AN 46 HH R 28 28 1) 6705 1

o PCB ifiZkiE Xy SW 5 A, B ERES M (54 ) MOSFET Mk, (%M ( [FE ) MOSFET (it Al e ik 2
B R AR AT R AE T B . Aad , SW IEHEZTEN EMI KISk | BRI AT K.

« B MOSFET #ilis i &2 W AT MOSFET Ai @ik B F I, WIS EE LAFIRFRS B AR BT

o SW 5] B B Th R B 2 (1) T 571 AR PR m B B 3h 2 R IR [B1 B 4% . 1 9-35 HHERER 1 [ 1) 2 Ae Ha Jk
BN IIE MOSFET % Hi%¥ (Coss) MR T — MEHRHLES |, iZHEKS/E SW 1 S A5 N & (#8id
50MHz ) #R% . RIS, IR BEIEE S EE S TRABIE. BRI E RS IR A BT SW 5]
gt e RATEE R H]. ERZIEDT , A SW 7 AZEREF] GND (1) 55 1k i P28 AT F 78 28 28 b 2% X 48 241 1%
PRES TR/ NI IR o L5 % PCB A J& i 22 23 I 48 oA IRC B o an IR 22 B0 SW 5] JEIAb i IR 44 i i 1t
K, AT DATE 75 BN g v s oo A

9.4.1.2 WKk IRENA

LM5148 i I A A B2 3K 50 2 LA FE AL SR A8 L 3 AR DX IR )42 ) A FEL et 2, RES SR AR KA I B v
T LA BARKLI B TR BRI ), AT B T 2h % MOSFET DA bR )i B2 k47 B A DG W i i o A 4 A A BE
PuRERIGR Y, A& dildt 7] R S ECCIEEZ MRE .
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JTT R b > F s A A AR A B R R AR SR B T e MR RE 1 R, DN TR 1R A2 5 MOSFET Mtk HE 25 1 9% 1

R TP A, HL UG | I SRR R (AR RN TR ml R WL ), B SR AL S M IK B iy A A S ) U IR T3 B

MOSFET Jfoch Al ZE K. DA IR AR 2 -

o % 2 @M MOSFET , Qq. 7Em M MOSFET B , KM EZS (a5 ) 2SI A MR X S0 28 A0
il MOSFET , %A )5 FHiEil SW R 9 2 5 s S 28 0 T . AR, 5 B kWi s il MOSFET , KHLRME
2% (JaBh ) AR MR RS 2E AN ) MOSFET |, AR5 fRidid SW et [0l 313 sh e F 2 (0 i 1. 152
B 4 9-35 KR 2,

o 3% 3 KM MOSFET , Qp. 7EM&AN MOSFET SEMAN] |, KM VCC F:HE HH 25 25 I8 [ml A A X 0 2 AAE o]
MOSFET , 48 & F il i e i i [l L 2 88 (1) i 1o AH U, & SRR MOSFET , K HLjE A& MOSFET
HIA AR L [0 A B B 2 2% A0 GND |, A 5 - 2 s i 3 B MOSFET K . 152 5 Kl 9-35 3R 3.

TEA% FH i MOSFET M 3K a8 Fe % 24T 5 oA, T s 20 i SORAE DL s B A R FE 7

o MR ERZD e ( HO 1 LO ) Bl BRI MOSFET AH S MR 320 UL P RE A, NI a0/ 5 Bk 25 A4
o R, WML IR AT Sk 3.3A. 1 {H FH 0.65mm (25mil) B B Rk . 7R BER | USE IX LRk A
M E#A%/> 0.5mm (20mil) K18 L. # HO A1 SW Mt plzE 26/ A 22 53 %F I LM5148 A 2 =il MOSFET |, M
M0 7843 ) FH W B HE I

o CRIREEHLAAE N VCC F1 HB 51 BIEAH B FE 5 2 1 A B B 42, DRI Be B 2R 38 2 3t Bk 3.3A M &
HLLR N MOSFET MR e fi . HARCRUL |, B B 28 L4548 Cpst 421 LM5148 1) CBOOT £l SW 5 ik
B, TR R PR hd /> 5 B 5 2 AH S BRI PA % 2 THIAR . [FHE |, o VCC B %% Cycc il LM5148 [
VCC 1 PGND 5| BICE |, AT i A PR Ml /b 5 EG A 9K 50 2 4 DG I (A 34 % 3 THI AL

9.4.1.3 PWM #2845 R

K d ) 2 R T REHh ST Th2e MOSFET Jif B LAR nl RE 48 R0 AR SR Sl 2 A 2R K, i —2K , SRERIA I B35 5 b

T FELRRS DU 5 14 43 (5 T DA 0 R 7 s BL R

o S BHIERNE SR | A P ISR AR AL 75 BT

* ¥5 COMP. FB. ISNS+ Fll RT IS¢ HTAH BUBBIAT &A1 T AHRCE /£ B SW. HO. LO a CBOOT %75
JEFFRAT AL E | DL EOR G (T SRR e 1 o R ol R (FB) 2B 2 L AR I
( ISNS+ F1 VOUT ) 352k 55 ft Y 72E A AT 4 R B T K

o R PR A AN R AR RS (T ) SEiT FB SIMSCE |, IAE FB LR R AT REA . KRR R R
BEL 25 A3 80 7 8 A BT 5 1 B B R b

o DLZEEWTE A ISNS+ FI VOUT 3254k , M 5 A BIR B2 iy gmlc /D g P 45 B, 4 FH R R ST iy e 313
(173 HLBEL A ( An SR T R 23T R IATAR I ) Bl e B R 2 % (SR HEAT (12 UK 2 DCR HLIRAGI )

o RATfedbAE NN VCC AT VIN 5 Bt AH S 2548 L2 25 21 PGND 51 EE AR o 41X 28 L 25 3 S A RE SE S
LM25148-Q1 Ji & .

9.4.1.4 FEHHFAG
SoF T4 M AR B 5 28 A B FLJR LDO F2 L2310 PWM #2488 |, DUR 5 S oz m Hsz B TAE R EVEE -

* Th% MOSFET [y KM U e 2K
- RSB

© TARHABE (W ERUT % LDO FEF , LTI SN )
o EPEE AR I T RS

TS PWM i) 28 74 R Vo Bl N R FEIE R, B0 e VA S EIOR B P2 AR I A, [RIBf 45 1R PR FFAE
WEMRMELUIN . LM5148 $5H 25 % F /N 4mm x 4mm 24 5] il VQFN PowerPAD™ £E i v Bk 35 | ATl 2 — & 41
MNHESR . 15 9.4.1.4 M55 T BRI HIERF.

24 51 VQFN S35 At 7 — i o 38 5% IS A Ak A A S S R A 77 K. BORBIREIAh R AR O E AN
FLRIER BB AET 52, (B2 HOERRE LM5148 SRS ( Bt ) o BLERTT DL SOR EE | JF Haib
AR AT S AR AL BB LT ) PCB ORI e B AR RSt LM5148 HAN I AL LR AR 50
BT 7 PCB RIS = I, TR A BH B 22— MR E

o
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TR S WA R P 2 BERE 2 B AR08 0.3mm RSl | X AL BB AIE R . £ 2
PCB #it i, % AR IulE I PCB 2 EIE — St XA R AN R i tt 17—
AV, T HE AR AR AL T A IR T R4

MOSFET (keI th AR # B 2. w0l MOSFET i R AR A 1l L3 VIN JZRSEPL A . R0 MOSFET
AR HINES D] SW =, (H SW R R HEAN frRFFRATRED , LLLZRE EMI A L.

9.4.1.5 M Pt

WRTATIA |, TI @ UUEH— N AW PCB JEAE NSz O e T 1 o 223 7 1] B A 800 v i AN 2 28 B A3 B s T
WO R e At S AL . HARSRUL |, TR F G IE T M E L% — A e BB . KR
MOSFET 5 8% it 7 LA K 3 N A% H H 28 28 RO ey T IE e BZ e b Pl . 78 DAP i dzds 25 1) PGND Al
AGND 5|1, A5l H DAP R —4id FLIER B R G H 1 . PGND P44 & FF MR N | nlage Al
R R4 El 3. PGND. VIN Al SW (1) H 5028 2% v DARR il 76 B2 P 1 — M, BlanfETi)Z . Bt P15
— R NS 2 R AR E A E — S UR IR 2K
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K 9-36 for 1 HA T ILATIE MOSFET ( Q1 A1 Q2) HI[FID AR5 & (1 i i )= , SRH SON 5mm x 6mm 4t
FERSE . DR GND A5 4 LT AR DLAE 5 22 #E EMI BRfic. 180K PCB 123 2 JRAF TR IE T 5
(RS PA R IR [ B AR, DARIERZ) 2mm?2 (R/INTTART 5% BR3P T AR th it 1 A= R R ZBUR AT fE VDS
MR AT REBIR D EMI BLR T ST i MR R ph AR %

U AT L JE I R B A MOSFET Q1 il Q2 , &t s 2 2 B s iR 1 | SR )58 0603 P& A 4s C15
% C18 Yl 2 VIN. TE B B ECE A S im sh 0 B B4t 1737 B ARHRTH O , i 7 25 AR H sk, 1] 9-38
FRMALE R TE2 )2 PCB 4544 F i pl AR I AL R B IX — i . I 9-37 AT RIS 2 J2 ( GND P
JZ ) £ MOSFET 1E T 7@t 7 —ANEHE 2] Q2 Yk 1 1) B3 A iR 7l B 42

FEIL Q1 MR IFIERDD AN BAT 0402 5% 0603 /NUARTE RST[¥) 10nF S A\ FLAR A% o /N RUST FL 78 A PRI S5 20 TR ek
(ESL) Ml HIERMZE (SRF) W] AT R (i i i g . 3K 28 B 5 45 1 970 1l 2 S EAZ 09 12mil (0.3mm) £
A FLERRIS 2 /& (GND P ), AT R KPR EE /> 2 A A LUK

Use PGND keep-out to Locate controller close Place PGND vias close to the
minimize eddy currents to the power stage source of the low-side FET

92 & - 0’5" )

4

OOOOO )OO0OO0O0O0|n

oo
R16 R12

Output Caps

o °

P =)
° °C28
Low-side L3 e _ ° 4

FET RU®
v3: ¢ ! Inductor]
°

SI

CAUTICN HOT SURFACE
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QLLOOLO

{i’ TEXAS BSR171A
INSTRUMENTS LM25144-Q1EVM-2100

Copper island Use paralleled 0402/0603 input capacitors close
connected to AGND pin to the FETSs for VIN to PGND decoupling

[ 9-36. PCB Ti= - W B BT it

T3 i AFEAR EMI FB AN I an R

o X LM25148 il gs b ez |t B 9-36 H TR . NFTH MR A0 H R E R R YR . AR
FESULHLF B AR B S T . AGND ARSI T T 5 PGND [ B Y2 T T AT A 407 IC IE R 5 s S
R BRI (DAP).

o MBS RHER: (oSl ) ¥ MOSFET ( 5Tl ) BREOEESI RS+ , Bz Zs BA 5 dv/dt IF H
SHEINERE S EMI. PO ;SRR B R A 2R Bk B = dv/dt (ISR S fLAR & HBILE PCB HIJERB . IXFE
A LA AE EMI PRI E] 37384 225342 . VIN 1 PGND ~F 1 7B 81 Rl 7% MOSFET &4 31 i /s 28
uy 2, Mt — 0 b TS EMI S5 .

o K EMI JENES TOFIEAE PCB R, o 5 TE I TR Houthg 55 K .
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Tightly-coupled return path
minimizes power loop impedance

Q2 SW Q1 / V”\]Cim_4
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L1 —
. y 0.15mm
L2 - T
L3 - 0.3mm
L4 vias
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10 ZRAFFN SRS HF

10.1 244

10.1.1 FFRZ#

TI LM(2)514x-Q1 25K AL A5 B B 1 28 BoA5 3.5V & 100V (% A\ TAEHETEE ( ik 10-1 fias ) , AlA
— R AR A RIEE . WY R R % R A T SeH B A S R . I EMI AR = R R
BB TS FEAE EMI 2R ThRE R HE XA (DRSS) 3= B4 (TRSS). H Tl &% (SR)
FR) A B 2 25 43 9 it R AR e XA R EMIL DB (AEF). Ji A #8 il #8 () i R BIDE TAESS IRy 150°C |, f7& AEC-
Q100 1 ZbriE , - HIR LT RE L 4,

£ 10-1. REFD FEER/EREHZR RS

BB | R Vin TEE T AR P T Gipzaf FE{E EMI
LM25141-Q1 FETE 3.8V % 42V UG A1 HL IR A% 2 5V A SR ##il. TRSS
LM25143-Q1 X IE 3.5V £ 42V U A L AR 2 5V 90° fH#% SR &, TRSS
LM25148-Q1 FHE 3.5V % 42V UG A1 L IR A% 20 5V 180° MH#% DRSS
LM25149-Q1 FAEIE 3.5V # 42V UG A HL AR 2 5V 180° MH#% AEF. DRSS
LM5141-Q1 FHE 3.8V % 65V UG A HL PR AR 2 5V A& SR ##l. TRSS
LM5143-Q1 X IE 3.5V % 65V UG A L IR AR 2 5V 90° HHF% SR #%iil. TRSS
LM5145-Q1 LB TE 5.5V % 75V B A A 7.5V 180° tHE% NEH
LM5146-Q1 FETE 5.5V & 100V R A 7.5V 180° tHE& ANEH
LM5148-Q1 CES RIS 3.5V % 80V VA HL IR AR 2 5V 180° tH# DRSS
LM5149-Q1 FETE 3.5V % 80V UG AR FE At AR =X 5V 180° MH#% AEF. DRSS

FRTFRSCHE , 1ES B LT SR
« LM25148-Q1 Pf N[ TiH5 %
« LM25148-Q1 {/j E AR 7Y
© AXRTIMSH BRI , 15Vl TI Designs
© AR T WEBENCH Bt 82, if7sa WEBENCH Britt
- TG
- HC#H B 4Gbps JUHERFHE 51T ADAS 8 e 4/ 75 5 B LG #5274 1% 1t
- JUEH EMI SHSEGELE L IE NI [ 1 3 s 2 1% 1
- RN LM5141-Q1 B/ EL m T 5 Vin [ I 75 2 i 0T
- TEHIF Yy 2.2MHz [19 25W X T 12 R 45 2 i1
- BTV REL R I s 2 %0
- EH TR #9 13TW (RIFF 1 752 i
- AE[GEEEE (3.3V, 12.0A ) 25T
- JUERAEIEZE
- B ERITHE I RN [ I a5 27 %0
- BT AP T TA IR (Vi) BT 2% %0
o HRxE
- E B0 5 %2 PCB i)
- [ FEIE T AR T RS FF IR Viy 1 BERIR I
- WIS R EF T EMI 5
o EEEZTMAEKEMSE , ESH LM5141-Q1

10.1.1.1 48 WEBENCH® T AfIg &3 R
A bAt UEH LM25148-Q1 #3445 WEBENCH Power Designer €)% & #1175 % .
1. ERBEANRAHBE (VN S EIE (Vout) AldiH IR (lout) ZoR.
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NexFET™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LM25148BQRGYRQ1 Active Production VQFN (RGY) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 25148BZQ
LM25148BQRGYRQ1.A Active Production VQFN (RGY) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 25148BZQ
LM25148QRGYRQ1 Active Production VQFN (RGY) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM25148Q
LM25148QRGYRQ1.A Active Production VQFN (RGY) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM25148Q

@ 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.

OTHER QUALIFIED VERSIONS OF LM25148-Q1 :
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o Catalog : LM25148

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e 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)
LM25148BQRGYRQ1 VQFN RGY 24 3000 330.0 12.4 3.8 5.8 1.2 8.0 12.0 Q1
LM25148QRGYRQ1 VQFN RGY 24 3000 330.0 12.4 3.8 5.8 12 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 2-Oct-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM25148BQRGYRQ1 VQFN RGY 24 3000 367.0 367.0 35.0
LM25148QRGYRQ1 VQFN RGY 24 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGY 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

5.5 x 3.5 mm, 0.5 mm pitch

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

4203539-5/J
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PACKAGE OUTLINE

RGYO0024E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

PIN 1 INDEX AREA /

[$14)]

O
o
e
=
3

& f
(0.13) )j -

SECTION A-A
TYPICAL

1 MAX

e 2.1+0.1 —]
2X-j (0.2) TYP
12# | 13 ﬂ
18X[0.5] @ | @ i
s i g
T,@ ! . (0.16) ¥
) ‘ A Cd A
SYMM w
f’é Q—Dk—]@——@ 41201
: ) q
o e
D) ‘ EI\¥ EXPOSED
5 | q THERMAL PAD
b @ ! ‘(E 23
| 24x 93
| 24 0.2
(opﬁgleB " svmm 01®@[C[A[B
t & 0.05|C
24x 05 . :
03

4225182/A 08/2019

NOTES:

1. Alllinear 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 optimal thermal and mechanical performance.
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NOTES: (continued)

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

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