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6 %
6.1 Zaxt i RAiEE
R - 40°C & 150°C TAEGIRTEE A INAE ( BRAEA ML ) .
BME BokfE BT
VIN £ PGND -0.3 47 \%
SW1. SW2 % PGND -0.3 47 \%
SW1. SW2 % PGND , HEA&ME < 20ns -5 \%
BIAS1/VOUT1 , VOUT2 & AGND -0.3 47 \%
FB1. FB2. % AGND -0.3 20 \%
HNHLE :
PFM/SYNC. RT. CNFG. RSS & AGND -0.3 6.5 \%
CNFG %z AGND -0.3 55 \
AGND %] PGND -0.3 0.3 \
ISNS1+. ISNS2+ %= AGND -0.3 47 \
EN1. EN2 & PGND -0.3 ViN+5 \
. PG1. PG2 & AGND -0.3 ViN=5 \
CBOOT1 % SW1. CBOOT2 % SW2 -0.3 6.5 \
CBOOT1 % SW1. CBOOT2 % SW2 , B#&1H < 20ns -0.3 6.5 \Y
HO1 & SW1. HO2 & SW2 -0.3 Vegoori2 + 0.3 \Y
i LR —
HO1 & SW1. HO2 & SW2 , #4{A < 20ns -0.5 \Y
LO1. LO2 % PGND 0.3 Vyee + 0.3 v
LO1. LO2 & PGND , I##&1H < 20ns -5 \
VCC. VDDA. SYNCOUT. % AGND -0.3 6.5 \Y
TAESEE , T, -40 150 °C
ICAERE |, Teg -55 150 °C

(1) A “AXRABUEME” BT RERNS SAFE K ATIR . 4o o RBUE A I AR RS AR K e 25 A N SR I BOE AT 26 UM L
MR FREB IEFIBAT. W “EUUBAT A B “H B RBUEE” WEINMH , SRR EEIEFIBAT |, KA e
PRIFIEENE . DhEEAN L BEIF AR AR A1 7 6 o

6.2 ESD &4
Uiz AL

NPRHCEAER (HBM) |, 54 ANSI/ESDA/JEDEC JS-001 #5iE(") +2000

V(esb) i G - - v
FEHEEHR (CDM) , 754 ANSI/ESDA/JEDEC JS-002 F(?) +750

(1) JEDEC Sch% JEP155 #4HH : 500V HBM i s 7 brufk ESD 3210 T 24472,

(2) JEDEC 3(#4 JEP157 5t : 250V CDM i RERSTEFRUE ESD = HIIRAE T 2447,
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6.3 BUWEIT &M
E -40°C | 150°C TAEL5E 0B P ( BRaES 4 ) o ()
B/ME PARME BAE|  HAL
Vin N L 4 2] v
Vour i L FL S R 0.8 36 \%
SW1. SW2 % PGND 0.3 42| v
HO1 % SW1. HO2 % SW2 0.3 Vegooriz + 03]V
CBOOT1 % SW1. CBOOT2 & SW2 0.3 5 53| V
FB1. FB2. % AGND 0.3 15| v
EN1. EN2. PG1. PG2 % AGND 0.3 V|V
ISNS1+. ISNS2+. BIAS1/VOUT1. VOUT2 % AGND -0.3 2| v
VCC. VDDA. RSS % PGND -0.3 5 53| vV
lsyncout | SYNCOUT Hiifi 2| mA
PGND Z AGND -0.3 03| v
Ty TAEZ T -40 150 °C
(1) BUCBATHA R IER BT A RPN | 1S 0 R,
6.4 A EREE R
LM25137
Hatm() RHA (VQFN) Ry
36 5
Roua GEEIRET 33.2 °C/W
R c(top) EEAPSE (T ) B 24.2 °CIW
Rous 4 5 L R AR 14.1 °C/W
YT 4E BT IES 5 0.4 °C/W
LTS 45 2 SR IE S B 14 “C/W
Rosc(pot) AT (JRHS ) A 36 “CIW
(1) AXHERERMEZ(E R | B R LEFEAIC L8758 N AFH .
6.5 FLA P
HMAUE AN Ty = 25°C. F/MiIERKRIREEA %M Ty = -40°C £ 150°C , Vi =12V (BRIERBWHH ) .
BN \ WREH | mME aBE Bkl B
YR (VIN)
la-sHDN VIN S L i VENt = Venz = OV 3.6 pA
la-sTRY VIN 1L H 0.6V < Venyjz < 1V 260 WA

; ; 1.05V =< Ven1z < Vi, Vvourt1 =5V,
VIN f o, V =5V, V = g N -
lasLeep yoy L Vours =8V Vvour2 = v, =33V R, AR RETIT 15 uA

%, Vprmisyne = 5V

P33 LDO (VCC)

VvceRres VCC Fa R L lvee = OmA 438 5.0 5.2 \Y
Vvee-uvio VCC UVLO L7+ BIfE 3.7 3.8 3.9
VveC-UVLO-HYST VCC UVLO iR 300 mV
lvee-ReG VCC Ji i#% HL It PR i) 175 300 mA
F3#F LDO (VDDA)
VvDDA-REG VDDA F2 [ HL 5 Y
Rvopa VDDA | VCC [y HilH 12
SHBRE (BIAS1)
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6.5 BS4FHE (£%)
WORME AN T,y = 25°C. R/ MIRKIREDEM 4 HF Ty = - 40°C % 150°C , Viy = 12V (RAES AT )

25 WA B/AME  MBE  BRE| B
VBias-oN Veiasivoutt 7t 41 4.3 45 \
Veias-HYST i B AR i HL 130 mvV
HERE (FB1. FB2)
VReF1 FB FE HE 792 800 808| mvV
R E AN (EN1. EN2)
VspNiz2 PRUEXEHINE LI Ventz LTF 0.6 \%
VEN1/2-HIGH fdi g FL I L T AR Veniz EFF, BAIFSR 0.95 1.0 1.05 \%
VEN1/2-HYS {8 RE R L 50 mv
lEN1/2-HYS Jot PR ¥ FLE Venie = 1.1V -12 -10 -8 pA
B sk (VOUT1/BIAS1. VOUT2)
Vouti2-3.3v 3.3V [ 5 i 15 e Regije = 7.5kQ , 4V < Vy)\ < 42V 3.267 3.3 3.33 \%
Vourtti2-5v 5V [f] s iy H B s Rep1s2 = 24.9kQ 4.95 5 5.05 \Y
Voutt/z-12v 12V [ 5 4 155 Rrgijo = 48.7kQ , 13V < Vyy < 42V 11.82 12 12.18 \%
REMALS (COMP1. COMP2)
Im12 EA 55 AVEgy2 £ 50mV 400 600 uS
Vcompi/2-CLAMP COMP #{f H & VEg12 = 0V 1.75 Vv
lcomp1/2-sre EA JR IR Veompire = 1V, Vg2 = 0.6V 120 pA
lcomP1/2-SINK EA fEHLI Vecowmpiz = 1V, VEgip = 1V 120 uA
VDRIVER1/2-DISABLE COMP [ {f H R AR T GBI B 5 35 24 100 mvV
HIELY (PG1. PG2)
Vpg1/2-0v PG1/2 i & A 103 105 107 %
VpG1/2-0v-HYST PG1/2 OV iR 1 %
Vpgii2-uv PG1/2 K& TRERE 93 95 97 %
VpG1.UV-HYST PG1/2 UV 3R 1 %
t.PG1/2-DEGLITCH(R) PG1/2 fra el L F+ 1.4 2 2.6 ms
tPG1/2-DEGLITCH(F) PG1/2 udR v fikny T % 60 90 120 us
Rpa1/2(0n) PG1/2 S TF Ipg1j2 = 250pA 100 250 @
FFRI#E (RT)
Fswi FFHFH A Rkt = 100kQ % AGND 230 kHz
Fswa TSI 2 RgrT = 10kQ % AGND 1.98 2.2 242 MHz
Fswa FEAR 3 RgrT = 230kQ % AGND 100 kHz
SLOPE; PR M 1 Rgr = 10kQ % AGND 500 mV/us
SLOPE; PR R M 2 Rgr = 100kQ % AGND 42 mV/us
ton(min) PWM 5 5 3 i 1] 22 35 ns
toFF(min) PWM 556 K It e 1) Sﬂ}fﬁgfigﬁi  BREGLRZA] , Sk 45 ns
Dmax K A 100 %
FIz %t (SYNCOUT)
VsYNCOUT-HO SYNCOUT & B AR HL Isyncout = -4mA 2 \%
VsyNcouT-LO SYNCOUT {i L AR HL & Isyncout = 4mA 0.8 \%
tsvncouTt MHOT it s SYNCOUT btz | Vorswmo = 0V . Ts = 1/rsw . Fow i Rer 25 us
tsyncout2 M HO1 EFHYE] SYNCOUT FEAI I AER ijéskg‘f&gv +Ts = WFsw . Fsw il Rer 75 us
Rk A RS HN (PFM/SYNC)
Vpem-LO PFEM G T 00 5 i 0.8 \%

S
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6.5 BS4FHE (£%)
WORME AN T,y = 25°C. R/ MIRKIREDEM 4 HF Ty = - 40°C % 150°C , Viy = 12V (RAES AT )

25 WA B/AME  MBE  BRE| B
VPEM-HI PEM 7 T K 0l s i 1.2 \%
Vzc-sw Tk A 25 R -5.5 mvV
Fsynein A3 [ 21 i Rrr = 10kQ , FRFiRE S 1) £20% 1760 2640| kHz
tsync-MIN G TE] A5 S 1) dme /N Pkl 8 20 ns
tsyncIN-HO M PFM/SYNC EJHES] HO1 ETHERIIER 90 ns
tPEM-FILTER SYNCIN F| PFM £ 14 70 Hs
B2¢H i (CBOOT1. CBOOT2)
VBOOT1/2-DROP P B I 1 S B IceooT1/2 = 20mA , VCC % CBOOT1/2 0.8 \%
lBooT1/2 CBOOT % SW #isHiiii. AHEATH ¢ Ventz =5V VesooTi2 = Vswie = 5V 2 pA
VBooTizsw-uv-R CBOOT % SW UVLO F7MI{A Vesootiz = Vswiz ETH 27 v
VBOOT1/2-8W-UV-F CBOOT £ SW UVLO FREIfH Vesootiz ~ Vswiz FHE 2.47 v
ZEPQ?;EED' PUMP1/2- EER et TR EY AN IceooT1/2 = OHA 4.8 v
ICHARGE - PUMP1/2 FL A7 2 i L FLIAD Veeoori2 = 3.5V 20 pA
EMR RS (HO1. HO2)
VHo1/2-HIGH HO1/2 & Ha PR A b lhot2 = - 100mA 95 mvV
Vhot/z2-Low HO1/2 fi s PR A4 H HLR IHo1/2 = 100mA 43 mv
Iot/2-sRC HO1/2 At 47 Ha i Vhotrz = Vewiz = OV 2 A
IHo1/2-sINK HO1/2 VAR 7 s I Vegoot/z - Vswije = 5V 3 A
fEMHHR IS8 ( LO1. LO2)
VLo1/2-HIGH LO1/2 7 Ha PR A H v lLotjz = - 100mA 100 mvV
Viotz-Low LO1/2 i HL PR A4 Hh LR lLo1/2 = 100mA 58 mv
ILo1/2-sRC LO1/2 W fEHr HL i Vio1 = 0V 2 A
ILo/2-sINK LO1/2 U fEE FLIAL Vyee = 5V 3 A
B 35 RLFE X B [ 2]
tbEADA HO1/2 Wi % LO1/2 FEIX I [A] 20 ns
tbeaD2 LO1/2 Sk & HO1/2 FEAE X I [a] 20 ns
J23) (RSS)
Rest 1.5ms BRI Z ] Rest = 0Q 15 ms
Rss2 2ms a3 e Rss2 = 8.06kQ 2 ms
Rss3 20ms AT Ress = 95.3kQ 20 ms
XSRS (DRSS)
fm AR 7.2 12 16.8 kHz
Mssiiz.LF RII= Ay ST S ] 1 k(i Renes = 19.1kQ 5 54.9kQ 5 5 %
AMssa.LF EAT = 11 FEATUR ) Rl 2 JR KAl RonFG = 29.4kQ 5 71.5kQ -10 10 %
EFAY (ISNS1+, ISNS2+)
Vest-TH FL AL B A B M ISNS1/2+ F| VOUT1/2 il & 54 60 66| mv
tDELAY1/2-ISNS+ M Vesn 2l HO K1) ISNS+ FEiR 48 ns
Gesii2 CS R # ot 9.5 10 10.5| VIV
Ves-sHARE COMP % HLiiihs Veompip = 1.2V 54 60 66| mV
PRI A
HICpLy W A5 A KR Visnstrz+ — VvouTire > 60mV 512 JE 3
HICTime Wy Sl A58 R R ) Visnst2+ =~ VvouTirz > 60mV 16384 e 3
B S0
TsHpD AR R BT 175 °C

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM25137

fexrirE M

English Data Sheet: SNVSCU4


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ28
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ28&partnum=LM25137
https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com/lit/pdf/SNVSCU4

13 TEXAS
LM25137 INSTRUMENTS
ZHCSZ28 - OCTOBER 2025 www.ti.com.cn

6.5 BS4FHE (£%)
WORME AN T,y = 25°C. R/ MIRKIREDEM 4 HF Ty = - 40°C % 150°C , Viy = 12V (RAES AT )

E TR A BAME  MEE  BKE| B
TsHp-HYS ‘ PO IR Fir 15 °C
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13 TEXAS

INSTRUMENTS LM25137
www.ti.com.cn ZHCSZ28 - OCTOBER 2025
6.6 HLRURHE
FRAES AWM, B0 Viy =12V, T;=25°C.
100 100
T ——
95 /7’_ e 95 / -
\
—~ 90 / 90 1
g 8
e e
Ll | I
Qo Qo
= =
% g0 -0
/ _V|N=8V // _V|N=8V
75 — ViNn=12V 75 — Vin=12V
— VN =24V — VN =24V
— V|n = 36V — V|y = 36V
70 70
0 5 10 15 20 0 5 10 15 20
Output Current (A) Output Current (A)
I%i}%lﬁf‘:l Fé—] 8-4 VEN2 =0V FSW = 440kHz ‘L%Z%Uﬂ 8-4 VEN1 =0V FSW = 440kHz

B 6-1. AESABRAMKR , 5V il
MO I I I e L I I
T VIN 2V/DIV

VOUT1 1V/DIV

VOUT2 1V/DIV

iF |OUT2 2ADIV .

1ms/DIV
L L T . o o [

5A HiBH 13

K& 6-3. )23kt

T I

VOUT1 1V/DIV

VOUT2 1V/DIV

I0UT2 2A/DIV

T

Kl 6-2. MRS ABIRMRR , 3.3V i

T

VIN 1V/DIV

r I

200us/DIV

HZH & 8-4

B 6-4. <R

5A HLH 13K
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6.6 HLAUREE: (4%)
BRAE S AU, B Vi = 12V, T, = 25°C.

VOUT1 200mV/DIV

I0UT1 10A/DIV

100ps/DIV

W2 Kl 8-4 Vourt1 =5V

Bl 6-5. f BRI RL

2A/us JE%E

SW1 5V/DIV SW2 5V/DIV
e " " F”"‘"'
! et i} ) !
| N . N
' P | i |
‘ i i | |
i i ! :
l f i : “
! |
Ersomspmmisieg rr r ang ‘F
400ns/DIV

2 5] 8-4

lout1 = lout2 = 10A

B 6-6. TR LR

5 400
< <
S 2
E E 300
8 3 // 8
< €
3 8 200
(7] 2]
2 o
S 2 3
c >
g 3 100
he) s
21 2
%)
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) 0.6V <V Y
BV < <
VEN1 =0V y VEN2 =0V EN172
; Al 6-8. FiblEpA R S EE MR AR
A 6-7. RS ER SRERKRR
3 4
_ _ ///
é 3 3 — |
-— - /
§ 2 g //
3 — 3
g — § 2
2 L 2
2 | _— 2
G 1= 5]
o o
[ o 1
@ kY
»n %)
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)
ViN =12V, Vyoyt1 =5V, Vyourz2 = 3.3V ViN =48V, Vyoyr1 =5V, Vyourz = 3.3V
& 6-9. EEIRFAS R SEE KRR & 6-10. RS HRSRE KRR
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6.6 HLAUREE: (4%)
BRAE S AU, B Vi = 12V, T, = 25°C.

3.34 5.04
3.32 5.02
< =S
S o
3 g
o 33 =
>
5 N —
2 =
3.28 ()
4.98
3.26
-50 -25 0 25 50 75 100 125 150 4.96
Junction Temperature (°C) 50 25 0 25 50 75 100 125 150
& 6-11. FxE 3.3V HH R ESEFAKNER Junction Te mperature (°C)
K 6-12. [ilse 5V il R SEERIIR R
121 808
12.05 804
S —
[0} >
Q <
© (9]
5 12 g —
S — £ 800
E > il
Q.
3 i
o
11.95 706
11.9 792
%0 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Te mperature (°C)
A 6-13. [ 12V i E SEER KRR B 6-14. RIBHESEEY MK R
5.2 5.2
5.1 5.1
S S
o Y
£ —— g I e
o 5 5 5
= >
< Q
Q &)
Q >
>
4.9 4.9
4.8 4.8
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
lvbpa = OmA lvce = 20mA
K 6-15. VDDA REHESHEERMRXR K 6-16. VCC e LR SR EREIRER
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6.6 HLAUREE: (4%)
BRAE S AU, B Vi = 12V, T, = 25°C.

4.2 6
— 5
s 4
8
: S 4
§ 3.8 o
< s
(@) >
- 3.6 Q
> Q 2
o >
o
> 34
— Rising 1
22 —— Falling — ~40°C — 25°C — 150°C
’ 0
-50 -25 0 25 50 75 100 125 150
) o 0 50 100 150 200 250 300 350
Junction Te‘mperafure (‘C) VCC Current (mA)
-17. 5 ] N 3
& 6-17. VCC UVLO RE SR EMKIXR & 6-18. VCC BViRMA 5 EE AKX E
100 110
98 108
s s
(2} (2]
=] =]
S 9 S 106
< <
[7] [7]
o 2 —
= (=
> 9% > 104
o) (®)
O (O}
o o
92 102
— Rising — Rising
— Falling —— Falling
90 100
-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)
A 6-19. PG UV BE 5B EFMKIR AR &l 6-20. PG OV RIESE K AKX A
10.4 66
§ < 64
§ 10.2 £
()
é 8 62
3 o
£ 10 > 60 ——
<< =y
3 g | —
C
& 9&—’ 58
§ 9.8 o
3 © 56
9.6 54
-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) -50 25 0 2.5 50 75 100 125 150
gk % & Junction Te mperature (°C)
6-21. HLFARY 5i A R . . y
A PN 225 R BE R 5 B 6-22. HRR IR SRR R
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6.6 HLAUREE: (4%)
BRAE S AU, B Vi = 12V, T, = 25°C.

1.04 50
= 40
2 1.02 -
(9] (=
o £
2 £
&) 30
> =
T 1 c | —
S -
o S 20
(= E —
Z 098 s

10
0.96 0
-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) -50 25 0 Junczti?)n Te ri([))eratuzg (°C)1 00 125 150

250 120

200 \ 100 /
S \ £ g ~
-~ @
g 150 g /
5 2 0 -
R 7]
3 100 2 /
o

9 40 =
& \ i /
N
50 \\ 20 .
\\\ /
0 0
0 400 800 1200 1600 2000 0 5 10 15 20 25
Switching Frequency (kHz) Soft-start Time (ms)
K 6-25. RT B 5T R E MR &l 6-26. RSS Fa i 5% H Zhirt IRl K R
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7 VE4H B

71 iR

LM25137 & — @K WUEIE T R B B b 4%, B SElm R BRI AR IS 8T R O IT A TRE . s T Js i
ae RPN T =AEM T IR L e N AR - iRk e, SIL2 B SIL 3, Ja RIS R S L “F” 5
S

1E 4V £ 42V 1) 58 N R Ve Bl ) TAER) | LM25137 B & R AEE € 1 3.3V, 5V 5 12V #d |, Bl 0.8V &
36V RS H o IX 3K S T8 4 I 2R EE A T = AR ) MOSFET Mk IRzh 2% | BN IRSh 28 AR AE s $ 4t 2A 1§
fEPL AT SA WE(ERE IR HIE ML X (8] B 70 R AT e el T 5 3 3 18] AR — W 30 .

PAT 7330 FL PH 25 55 HLER S DCR LIRS U 1 0 {7 R Jat A s 1) 7 R m B (1L [ 7 R B i oo o 3% ) WL e 97 PR At AR 75
PR % M . LR OIS 58 S LVE B, @R T Ef N R AR R B R A, DA 7 e R A e L
(Bltn 10:1 ) IR . R 8RS 7E 100kHz £ 2.2MHz 2 [A3E T4 fe |, I HaZ iR nl i@t ) PFM/
SYNC jiti in#h 8 g ok 5 ik 2.5MHz (4N [E 25 . B P aradk ) PEM B0l e S RN iE 4 Sl iR (DCM)
BAT , IIMTHE— 558 MR S B A T IRCR I PRI R I FE .

LM25137 £ i 22 Pl itk Sk 32 A6 JE V5 45 EMI ZE3R (CISPR 25). A 3% 5 4 (DRSS) A A LA PR IEAE EMI
=5, T EE N K S B e B ORCRR B D AR S . RS, PN SIS ) 180° AR ANIE AT IR T
PN Tt X

LM25137 K7 nl AN 3 A 41 22 15455 1) 36 51 VQFN $F 58 sk st fiek .
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7.2 ThEETTHEIE

___________________________________ A
| | COMMON |
| '
N
PFM/SYNC [ T > 90° 270° |
! our !
N BiAS 1 —>|> L7 syncout
- | | PLL and | |
P OSCILLATORS [—* CLK10 |
1 ——» cLk2 180° :
EN1/2 [ 1l p
RT
I I i - I L:|
L Tov |
Ll v |
)l DRSS |
|
1|
| |
—»
| | SEC |
VN [ | | |—» INTLV (10% DRsS) |
: | [——» INTLV (5% DRSS) |
|l CONFIG > INTLY |
1 DECODER Ly DUAL (10% DRSS) |
vee 1 [~ DUAL (5% DRSS) |
1| I puaL :
VDDA || { ] cNFG
| 1| :
I 1!
AGND vee_wv | FB1 and FB2 FB Select |
| FB1/2
38V | DECODER 3.3V/5V / 12V / External |
| S 35V | |
I I I
| 1|
L ] SSte <—| STARTUP TIME — 1] rss
| T ooV |
v :
________________________________________________ F—m————_ — —————
! CONTROLLER CHANNEL 1/2 | | MOSFET GATE DRIVER CH1/2 |
I : ! '
,,,,,,,,,,,,,,,,,, |
| I HICCUP FAULT TIMER |EN1/24P| |
| CLK1/2 ——| 512 CLOCKS TO HICCUP |
| 16384 CLOCKS TO RECOVER | | |
| Lo e T T ] | cBooT1/2 || cHARGE
| | | uvLo PuMp | vee |
600mV CURRENT |
| CURRENT SENSE — i+ LIMIT | |
ISNS1/2+ EE I + AMPLIFIER GAIN = 10 | | |
P |
vouTi2 [ H ’ - | | |
| SKIP-MODE | [ ] cBOOT1/2
VREF CURRENT | | |
: VREFs PG VTH (760mV, 840mV) Limir | | |
- | |
|
| sLoPE | T3 > {1Hom
NEGATIVE |
| ComP CURRENT | |
| RAMP LIMIT | | |
| - | |
FB | |
| FB — ERROR r
| SELECTOR Select AMPLIFIER WM o | | L] swir
Fo [ 1] 2avisviiay INTERNAL FB[_ 600uS COMPARATOR 2 : | |
1 * S
| ’ A & | | DEAD !
| N =] >t » TIME |
600mV FB SKIP-MODE 2|1 LoGIC |
| REGULATION x |
| 175V 0.8V FB1/2 COMPARATOR z | | |
| _ soomv_, |, — © : | {1 vee
EN — |
compii2 [ : 1 INTLV MODE | : |
| ENTZ—\ - - COMP STANDBY ! |-5.5mV- + L7 om
| 100my L [ | swir2 |
| = - | | |
| EN1/2 ! ! I
—»
| £ : | ] PGND
760mV | [
! (Bmvhyst) PFM/FPWM ——» ! | [
| 90us |
PG1/2 DI—\—< glitch flter INTERNAL FB | | |
| 2ms recovery - | [
| E delay | | |
| 840mV | | |
— (8mV hyst) | | |
| | |
| |
________________________________________________ | S |
. 5 el tt
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7.3 RetEULEA

7.3.1 A B /EHH (VIN)

LM25137 i N R L/EJS RN 4V & 42V, ZaEHA T 12V /1 24V R RS TR, & 7-1 i
HL I 7S 1 SR FE T LM25137 HER A S8 N LR 9 Vg XU S HE P 1 o s 2% BT 75 IO 3 A T4

LM25137 i N8 LDO FFa [ 28 SR Mk b 39X zh A i) e 4244t 5V VCC & FELEHL ( Be i N =T 5V BA
KB TR A8 R PR RS ) o 7E LM25137 Hid A — MG BE A 8N 20pA B . 24 VN #E Vour W E
R, 20uA BTN Cgoor 7ML , 1M MOSFET {5 FilRAE , M SEELEIEM 100% S5 th. BhERfEar
PASZEL A N\ 2 4 2 TR AT AR R B L

Vin O I 4 *
Cint :[ CVCCIL
L = VCC  VIN
CBOOT1 CBOOT2
HO1 HO2
SW1 SW2
LO1 LO2
LM25137
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
PG1 PG2 —»
EN1 EN2 [«— <
FB3
PFM/SYNC syncouT —» 1
FB1 FB2
R § COMP1 COMP2 R
FB2 FB4
RCOMP1 RSS RT AGND VDDA CFNG Rcompz

Chr1 L Chrz
Ccomp1 T T Rss % RRT% Cvooa T % Renre T T Ccomp2

B 7-1. LM25137 4 e 5 2% R 3 /&

e ANBEENAF | #{R VIN. SW1 F1 SW2 5| i # [ E7E 28 % sl i S A4 AT 47V 4850 5 K BUE
o 5 R AR I 0 @ A A, WITTRES 4R IC. #E33E1T PCB HiL IR WA R A 4R It /N0 18 | I
R E AN S A, DARE KRR B b yd b I 56 f R s v AR 42

7.3.2 B YEFs/E#E (VCC, BIAS1/VOUT1, VDDA )

LM25137 B& — MW EE & VCC mBEfEDs |, ZFaEds Ny PWM #2525 S 4t 48 Bl IR IF N /M MOSFET $ 4L 4t
WOREh2s . B NEESI I (VIN) BEEEE RIS 42V B EE. S N BEET 5V 19 VCC #5E Ml
VCC iR EREE VIN I8 2= — AN/ N E %

VCC FaE#% BRI N 175mA ((fe/ME ) - IiHRy |, FaEds 2 m VCC BAESRRIEER . 2 VCC BE#id 3.8V
( HAAE ) I AN I RS T (B ENT AT EN2 KT 1V, BB FHITFE . W 0 5
B, BAE VCC B E N UVLO R ( #AYE A 3.5V ) LLF , 8% EN Ul 2K H TR E&., £ VCC M
PGND 2 [ii##—> 2.2uF & 10uF P& A s,

12Q P EREPH 2% VDDA ##:3] VCC. ] —/ 1uF P& A 254 VDDA 558 % AGND | DLSZHLAR M R Py 3
T B HL R #L o
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R BIAS1/VOUT1 HE=T 4.3V, BIAS1/VOUT1 fEN#ERER] VCC FAESSHIZE M. XHREEXHFT
P4 LM25137 BN EBIHAE | Ko B Bk B VOUTT A2 VIN. #E5% BIAS1/VOUT Bt VOUT2 iERE%E K
T 36V B/ T - 0.3V L.

7.3.3 }5%Z 5 /H% (EN1, EN2)

LM25137 754 EN fg N _EERA — NS 8 F % . 24 EN1 2 EN2 R KT AV i, AN R IE B2 8 T
Ko WH EN1 F1EN2 #i4: % 0.5V LLR , LM25137 25T , SRE VN HETEFE Ig v 3.6 nA (HAE ) . 4
EN1 5 EN2 /T 0.6V A1 1V Z[EK , LM25137 &b T HLEE |, i VCC Fa k8 THEATIRES | (A4
AT . FEHUB R TN AS L 260 n A (JLRIME ) .

2 EN1/2 KT 1V B S A LM25137. AT, 12 R ER 2 25 T F FE R 20 [ 4% Ryyq A1 Ryye (0 7-2 fir
TN ) SREESIREE R UVLO P AT LA N BEI Ryys SREEALANMG B R IR i . BEG0Ks ENT A EN2 5] B R
7o ¥ EN1/2 L R{RFFAE 42V LR

ATLLAEF 78250 1 K5 UVLO HBHEHE , 358 Vi (on) 1 Vi (ot 2297 75 140\ HFS S0 ST B £

VEN(off) - (VIN(off) /VIN(on)) ’ VEN(on) V|N(on)
Ruv2 =

— RUV3 _
IEN(hys) VIN(on) - VEN(on)

Vin
Ruv1 = Ruv2 [ Ll _1]

V,
EN(on)
(1)
VDDA
Vin
10pA
RUV1
EN1/2
o 1
}J e NN L]
Disable signal Ruva 1V
from MCU Ruv2 0.95V Precision enable

comparator

B 7-2. WEREMAHEE UVLO F3E. <l

7.3.4 FFXH% (RT)

f£ RT 5 AGND A& f B A% kXt LM25137 ki as b AT e , LUK B H1is 7 JF R AR i B O 100kHz Al
2.2MHz Z[a]. AT LM TR 50 2 SRiH5 45 5 TT SRR WK RT AL FH.

10°

Few[kHz] L
42.8 @)

Rer [kQ] =

7.3.5 BB i I fF2E (PFM/SYNC)

KHMEM MOSFET i JE A 1 [R5 B IS Fe R 28 RE AR 70 82 1 3. i ok R A Fi 0 8 )3 20 25 14 M Ban tH N i
o LM25137 $EAt—A AR B IIRE | Al %D RE KB 1AM MOSFET B m) ( JmAR BRI ) .
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BEF A O B AT IO BN, 0 Rl o A O LR A A R SWH R I 3 T s e HLAR AR A
MOSFET 29 H] . XAIHC B IR 32 A e Bk I T BAT BRI Zh R Bie . A 07 OB B 2 1 e as
Wi JS2 18 o

i/l PEM/SYNC 5| JITC & — M . 5 B8 A 0 3, M8 3% 1 RSBl m e |, 14% PFM/
SYNC ##:%| VDDA. W kL. FPWM FliE4LE @ (CCM) TAE |, 1i5¥ PFM/SYNC ##:%] AGND. ihiE
B, SWERSA3ER |, LT E S SR IR A HR . L DCM E| CCM 3247 & AR $ 4t 1 i
JEBPERE

B LM25137 S50 #hIRFED | i1 PEM/SYNC HiiZH i-r {55 . LM25137 WIR & C e H fis 74
K £20% , HAAIE A 2.5MHz. R A7 RT HEHSSFIFELDEAE S, LM25137 £ 205 RT B PH% 5 M
BREA . B, A E G NI B R A G WIS TR (R 2D e 2, AT T ARSI S A3 38 SR O i L P 1
A7,

7.3.6 [F£%H (SYNCOUT)

SYNCOUT #iJE &t —MHA LTHEZ) 90° 5 HO2 ( 2k 90° i HO1 ) AT 5. 2 SYNCOUT 155 H
TR T3 —A LM25137 5l 8, Fra PUANARGLER Dy 90° S#AH , R LRESS T tb S0 HL i B -

7.3.7 XXBEVL/EHT (DRSS)

LM25137 SR8 AT, 7T £ T8 VG N R AIRJT R AR I 243 1) EMIAFAE. a1l 7-3 B, DRSS KM= ff1 1 1
i1 24 55 v P2 F ST AL )t R AR 4G 1o AR 4 i 1A U o PR RE , ROSRE AL 3R T S U
FITERE -

JEATE LK AR S NGRS, DS REE A EUE 2 AR o BT 47 Mbbs v SR X6k A 5] 4 A 4 A AN 5] /)
EMI #2038 /3 HE 5 56 (RBW) W B, Kt RBW Xt R AT REE oM. DRSS A% 2 Jil 5 FHARAT = 1 1 1] it 28 A
AT IZ JE S BE AT U ) 2R ok (R B $2 s RBW Rl RBW 454 R 1) EMI 4:fE. DRSS 1] LK CISPR 25 AN EL
( 150kHz % 30MHz ) F1 )L T K ST FEAR 10dB u vV, FEK =i B: ( 30MHz % 108MHz ) 1 (1) 4% 5 & 4 FE AR
5dB uV. [ PFM/SYNC i in 4 #5415 5 2> 25 Fl DRSS. EA#i ] CNFG 5 AGND 2 [A]3% $22 () B BH 2% ic &
LM25137 , iE& % 7-1.

Frequency
(a) Low-frequency
triangular modulation

A

Il A ndomized
randomized modulation
---------- — &
I ! h
0 | I I ot (c) Low-frequency triangular + high-
* | | Afs frequency
randomized modulations
I | | domized modulati
| | v
___________ | M—
Low RBW High RBW

Spread spectrum OFF

Spread spectrum ON

& 7-3. DRSS 231

% 7-1. CNFG HiJHEERE

Renre EE /B DRSS B R
10k Q W 2H oz
19.1k 0 I +5% st
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# 7-1.CNFG HH#BRE (4)

Renee EE/HE DRSS BT B AR
29.4k Q W1k +10% T
41.2kQ W AH ATEE
54.9k Q W%k +5% T
71.5kQ IR +10% TR
90.9k Q R ANiE A

7.3.8 AL E# K 57 (RSS)

LM25137 W45 2l Zh e L Fa R 25 & A BIFa S 8VE A, BRI rlyd2b J8 3 B2 D ANVRIE . 1 RSS 5 AGND 2
V) 2 42 P L BEL 2R X 003 s TR AT g A2 . R RSS 5] JHE 22 AGND |, BUR s a2y 1.5ms. Wi RSS HFH K
T 500k Q@ ( BiZG| R ITES ) , LM25137 BRiAfE ] 6.5ms K943 hit A .

T2 3 kit H 4 e g shivt (Al RSS HFH
Res[KQ]=4.38 tgg[ms] 3)
7.3.9 witH A ERE M (FB1. FB2)

LM25137 7 B 37 i 8 59 = A 5 e o oo g — A, TR0 P — > 9 340 o4 BEL 53 8000 T AR 4% 56 9 75 1% o
JE. W3 7-2 i, A 7.5kQ . 24.9k0Q B 48.7kQ A HIKHINIK FB 3] i%H:5] VDDA | 4 Voury
Voure FL B A 3.3V, 5V 8 12V HLEEE .

R 7-2. RIRACEBESR

4% VDDA [ b B pH S Vour BB
7.5k Q 3.3V
24.9k Q 5V
48.7k Q 12V
PN HhE FB 4 RS W E

Iie B W B S i O HCE e, B3 LM25137 Wi H VCC sk FF 2L TR UVLO BIME LTS |, SR 5 Mo B
VCC =T 3.8V Ak,

o, R S AGND Z [RBEFERI SR B fHL 7 R s B B fr i s S . FB AR R LRy 0.8V, it i R 508 /i vl
Iy 0.8V % 36V. /A7 FE 4 70 iH5H B S st s BELAs AT St AR (23] Regq M Regp &0 ) HIME. 1H
Z K 7-4.

V,
R — ouT _ 1|-R
FB1 { vV, J FB2

REF ( 4)
Reg2 MR BGEIAEA 10kQ £ 20kQ.
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J

\
VRrer —{+ gm = 600pS
J FB1 L SS —+ ——>>
COMP1 |
|
— Rcowmpi
— {1
—T— Cur AGND
Ccomp1

7-4. B v R v E ) BRI
WR T B R AT R SRR | IR RN B . SN0 R 38 0 T FE S I LM25137 BEAR
We SETE] VN 153 R 38 IR 4% ] Vout/Vin I EE 23047 40 e
7.3.10 (ZEHALEF PWM (L3248 (FB1. FB2. COMP1. COMP2 )
LM25137 [ NEIE 7R 7 25 1 S OR38 | ZJBOR 2% 277 A 5 s v R R P SR 5 S5 ME (0.8V) 2 221k
ELAI AR ZE FEL o 5 SR 2% I HY i 3 12 31 COMP BRI, 456 P AE S 3R At AN 42 I PR B A2 o T 38 U A

[ 700 M o) % S SE B A B A A 0356 . N5 COMP1/2 #2hi & 100mV LAF , AT LAZE R HO1/2 F1 LO1/2 BR)
R .

7.3.10.1 R} R 5

LM25137 71| F A8 FIR B AR BN T 50% 5 22 BURER BE N IR Z b2, AT 4ESF RSB 384T AT LA 777
35 THELRR I F R, AT HR (S5 LIRS HLURARE R (R AR R M2

V, V [-Rg | MQ
Logpear) [MH] = o;; '[Fsav ['\;EZ] ]

(%)

o FHLBEBR /DN | UARUA A FJRRSTI FRLUILE R IR OK , IXRE T DU TT RE AR AN R R B AR R e g s e B
{E 5 e (RO AR FE ANV AE PR IR 2 S BUR 3RO R B4

o FBMEBROR | VARV (E FJRRSUI FRALE LR/ | IXRE T DA T OQUE(EAT RMS FILIE , (H R B K F A
AR 2 SRR S A

7.3.11 BB (ISNS1+, BIAS1/VOUT1, ISNS2+. VOUT2 )

LA TR 7735 AT DU 3 D 22 200 1) P RS HL IR o B — R U7 VS P L R R R DRI A DU L BELES (RO AR

), MR R R A RS I B R ( DCR HLRASI ) .

7.3.11.1 4T AR

7-5 JEn T8 2 Ui L B AR AT I B AR F TR A o DR B SRR MR AR R, DATEEEA TR E VIR A

PRALHER I IR ORT . N RAT H R FE AR DA B R AR, 1 7E B RN A ity 2 (B — A 202500 +1% #Y

NEAFAE /8 Ay IR P38 o T8 2 A A A3 FH TR AR SCRT I 2 1 L 22 4 T OB AG I 22 95 A7 i [] LM25137

WIHRTE [ISNS1+, BIAS1/VOUT1] & [ISNS2+, VOUT2] &b A ZE 43 5 G I 21 1 06 {8 H ik 60m V(14 H 37 P 1) 10

B, LRSI LR 2 ST 2B AR R HO it Sk b A i S s B ) o mT el 5 F2 2C 6 SRevt 55431 B
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R. = VCS—TH
S Al
lourcy + Y

(6)
Horf

* VesaH h 60mV ) FEL ARSI R 4
* lourcry AR BUEM , XEBEANKTRARGECRI | LA o5 BIH A )i b e A 22
o A S HURER SO R IR I

o

— Voun

—— Court

— Current sense

BIAS1\VOUT1 L ~_ amplifier
ISNS1+ :I:
L1 +

CS gain=10

E 7-5. 53 FEIRA I SE B
7.3.11.2 H)%%E DCR Ry A
Xt FTE T AE I IR PR ) R ThRE I s TR N, B $T HUJEES DCR HLIRASIN o I T0UHE AR A FH 5 H a8 R R
RC 2 [ 28 R H2 AT H 3o HE A I 2 e i 4% . 1B A (K DCR A ZE M HEEs | DMELE IR &AM N SLE 10%

£ 15% KA B R EIS . B 7-6 T Res A1 Cog MR HLER S L RIE JESES | IR Ae g LA 2= 7 7 UK
MR 2E DCR A B

D VOUT1
—— Cour
=i Current sense
BIAS1/VOUT1 4 h amplifier
ISNS1+
L +
CS gain =10

& 7-6. HJ&K3E DCR HFMAN LI AR
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FEDTRE 7 SRS s b R HU A 2% BRI R . 35 RosCes I 455 T Lo/Rper I, BN AES Ces LM
WU 5 T U DCR AL, JFSEILHERR RIS . 2R ResCes I MR HUANSET Lo/Rper B IRIH 0 , NIA7LE
R R R 2

* ResCes > Lo/Rper — B HEP IR, (A RRIE 2 0
* RcsCes < Lo/Rper — HHEFIES , (2 RIRE 2O .

1+S'RLO Al
Vao(g)=—— DCR R A1 ™
cs(s) 145 Res -Cos ber *| loutc) T 5

(7)
R F BT 100nF ) Cog HFF , LAYERHICBEGTEM 45 | W FEAR T T OG5 p5 14 R 75 1) 5 Sk o A4 2
F 77 8.4.1 , Wil B RR ZEASBIRAEAM N ISNS1/2+ A1 VOUTA/2 5| il 18] i in () 2 43 LA IS 5
7.3.12 &4 ] F5-F 0T 1]

Tt/ NG BT TR 50 BB AR AN BRI < 0.8V (1) LM25137 B s A 55 i 7T 45 964 SR B2 1 ton(miny e
tONémn)f?ziM%u T EFFTINET Vour/Vin HIHERE R . X1 B @ PWM TAE | RS e 2380020
e TR 8.

Vout
V. tonmin) - Fsw
IN

(8)

Hrp
* ton(min) Y 22ns ( HLRE )
* Fow NIFHIHE

WP 75 R e RARFF A LR, LM25137 2 M JE 5 FF - AR I8 47 B 40 M Bk P e RAR =X, DAGE Fegan H H O
Fio Bltn , RN EN 24V, JFESE N 2.AMHz | 11 T T R Ry 1.2V, R 5 FE R 9 rh i H A
PR .

1.2V
24V

> 22ns-2.1MHz

0.05 > 0.046
©)

S5 Vi BRI E S, — R AT RN LM25137 1o skins £ 7 FEal 8 sk,
7.3.13 100% 555 5

el 20pA FEATRAE LM25137 G &4 TR IRE . 2 ViN #E1E Vour WE A, (B TR 2 100%. 2§
PR ER ZAR BN T topr(miny FISRITIN I, LM25137 £xBkied 12405 2 IT 5% J ) S I et 1] [ B R 2E N 100% o5 %
HE. EIXEEREOLT |, Cpoor ikl A VCC 2 B 28 8 (1% Mg te e i, USRI MOSFET R Fil. #H
S, 20uA BN Cgoor 78 IR il MOSFET fREF IR , MIMTSEHLEIER 100% S35 - 2/AHE RS
HIF BRI E KT torr(miny AT ] . b3 W] DL B a0 A\ S5 ) 2 [RDR AT REAR A S BE B s . THVER | 7B
il MOSFET _E¥sin— MR s B 25 22 Cgoor AL , AT 100% %7 LLigAT.

7.3.14 MOSFET #f##z)# (HO1, HO2, LO1, LO2)

LM25137 11 MOSFET it # 2K 3 78 A1 DI 1 s M S 460 28 SR BB A0 N VA TE D)% MOSFET . = i HiH A 3K )
a2 WS AN E 25 A 8 Ceoor FBECMEA . 7E(KM MOSFET 1) 'SidE AN , SW HEZ N
ov y ﬁzﬁ CBOOT ﬁﬂ:*&%y\ VCC ?E,Eﬁo

26 TR KRR 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM25137
English Data Sheet: SNVSCU4


https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ28
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ28&partnum=LM25137
https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com/lit/pdf/SNVSCU4

13 TEXAS
INSTRUMENTS LM25137
www.ti.com.cn ZHCSZ28 - OCTOBER 2025

LM25137 i F 5 & MG X S [a] 7775k HO F LO it , RISLm AN ( HO AT LO ) e AR S, AN
IEHEEE S . ME s g a4 LO B, HiEMNAEX A [aZH 2 /25 H HO 14545 HO % GND HE[E % 2V (4t
B ) IR . )5, LO &AM EEE (HO FEE LO EJHER ) BR M. R, HO SB£&ER |, HE LO H
JEREZE 2V LT . K5 , HO £7EME R (LO FEE HO FJHER ) J5E A XA AT ARAT AT R~ N 7
i MOSFET o sk 3f 5 MOSFET fic & FLA 98 (K X IS 8] o 7R 00 £ EC M A FL BEL 23 I A% AR /N0y, R Rtk 2 L BH
BT RE S ECE HOEIX I B4R . Pk mE i MOSFET #i€ 7 AR 25 514 Ceoor » W7 FExl 10 Fis.

Qs

Ceoor = ——
AVCBOOT (1 0)

Hrp

* Qg 2wl MOSFET 7eid FIMHR RN HUE (8% 5V ) TSR i i
* AVegpoor & Hifll MOSFET K #t 7£ 538 J i) it JE A 1k,

FTEHE Croot » WHIEFFEIEM AVepoot , 18 AT MR 3R 8 HEL AN 2 52 B B 3E 52 . A Vegoot M AT H252 i
A 100mV £ 200mV. HESHE S BIUNK ESR M & %S , #AME N 0.1uF. 2krFR VCC HE N 5V I |, 7
T B AT Rpson) HLAIE LA Vg = 4.5V (32388 F1)% MOSFET.

7.3.15 #H A& (CNFG)

EFI A CNFG 422 AGND [ HLFR S ( %50 Ronrg ) K LM25137 Fo B 0 S5 8% (AL HH 2
BB ) s e RS P v R IR oz 0 i B 1 65

7.3.15.1 2 X0 R

LM25137 HA WIS, TAE Mt . MRIEFHZE , aTbA#H VDDA 5 FB1 8¢ FB2 2 [ 7ZEH I — ™ FE BH 2% Kok
Voutt v oute WE AN 3.3V, 5V 8k 12V EEH e s 8 |, RIETRE 4, 40350 s i Fi BE 230K 4
B R SR EAE 0.8V 1 36V Al &%k 7-3 FIE 7-7.

R 7-3. BSOX R Y K BC EAR K

Renre FE. W DRSS J 7 TR A
10k @ IS e M
19.1kQ W2k DRSS1 M7
29.4kQ W1k DRSS2 PLRVARY
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Vin O l -
C|N1 L
Cvee
l 1—: VCC  VIN
CBOOT1 CBOOT2
HO1 HO2
SWi1 SW2
LO1 LO2
LM25137
ISNS1+ ISNS2+
BIAS1/VOUT1 VOouT2
-+—{ PG1 PG2 |—»
VDDA —1 EN1 EN2 [a—
PFM/SYNC SYNCOUT
RF51
——MA—— FB1 FB2
COMP1 COMP2
Rcomp1 c RSS RT AGND VDDA CFNG
HE1
Ccompi Rss Rrr

Chr2
L %
Cvbpa Renre Ccowmpz

VDDA

[ e ]

Res2

Rcomp2

B 7-7. LB ER B 1 LM25137 R R 5 R A

7.3.15.2 B AT R

R4E M CNFG %) AGND I HBH 2 Reneg , B LM25137 B & N b i A2 s e /E . sk 7-4 Fow ,
41.2kQ 25F DRSS FH{#f 54.9k Q B 71.5k Q K43 HI7E 5% 5% 10% JEAR j5 ] DRSS, ikt E 2 HiEE 2 1)
RZER BRI REZ RO E T HEPURGS . R, HI 284 T F Z/4 B &, SYNCOUT B8l 180° fifja

HO2 ( =% 180° #Hj HO1) .

K 7-8 Arox , % COMP1 iER:3] COMP2 3+ FB1 B H R E . IRIEFEMH PG1 ¥ PG2 {1+F

Wi 5% F] GND.
K 7-4. B HTEARERRERENK
Renre FEEAR) DRSS ST R AT S
41.2k Q W25 L Akt
54.9k Q Y DRSS1 AEh
71.5kQ Y12k DRSS2 kR
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V\N [} '
CIM J% CVCC
— \Y/elo} VIN
CBOOT1 CBOOT2
HO1 HO2
SW1 SW2
LO1 LO2 Q
LM25137
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
-+— PG1 PG2 [—»
VDDA —»| EN1 EN2 [«—
% PFM/SYNC SYNCOUT |—»
FB
—MW\— FB1 FB2 17

* COMP1 COMP2
C l RSS RT AGND VDDA CFNG
HF

RCOMP %
L %
Ccomp Rss Rgr Cuopa Renre

& 7-8. LM25137 Bt & 5k i 3845 SN B A B B AH AR e 28 TR L I

7.3.15.3 B H L HRERE
—/NZ A ( ZAHBVUAR ) AR A T S LM25137 &4l , Wil 7-9 Bk

B — AN H A (CNTRLT) B BN T EEH85 | IRB 8 86123 (CNTRL2) B N EE G2, BEERCE S 4
s, 1E7E CNFG £ AGND 2 [Ai#ER:—/ 90.9k Q HPHES . 1% B 228 F R B 28 A SR 28 UK 28 91
HEMNE T =S EPURES.

o IR E I H S F ) COMP1 F1 COMP2 5| & HEAE — it

B T HI 250 SYNCOUT 42 21 4 Bhd= il 28 1 PEFM/SYNC

AT AR RSS 51

B A

¥ FB2 ( EZ ey ) M FB2 ( HiBhiztilgs ) %83 GND

W TR PFM #0217 |, WKl Bh B 48 FB1 32 3 B4 M 831 PFM/SYNC. HI , % FB1 @43
GND.

o AVFEEMM PG EH . PG2 DL — AN ah 281 PG1/2 AT RF T % 5% 23] GND.

FHEGHIESK) SYNCOUT A 90° AHIFA B TS & /E. 24 LM25137 b Tk B |, B TRZAMEN | RT A
TR 4. Rt , Nk S FEEs P MERN RT EiH. ESR%E 7-5.

ARELSHRER , WS W ZHLFE LGS B AR Z A0/ 1 i i A DR -
R 7-5. 130 ki S ARARAE R B AR

Renre EE, B DRSS Br KR A
41.2kQ B OFF A
54.9kQ Yk DRSS1 BN
71.5kQ e DRSS2 AL AT
90.9k @ WL AEH e
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. . IN '
Cuoer [ N e veea ‘{
= VCC VN VCC  VIN
CBOOT1 CBOOT2 CBOOT1 CBOOT2
HO1 HO2 HO1 HO2
swi sw2 swi sw2
Lot LM25137 Lo2 Lot LM25137 Loz
CNTRL1 CNTRL2
|sNs1+ PRIMARY/SECONDARY |gnso+ ISNS1+ SECONDARY |SNS2+
BIAS1VOUT1 VouT2 BIAS1VOUT1 vouT2
~«—{ PG1 PG2 | —» ~«—{PG1 PG2 |
VDDA —»{ EN1 EN2 f+— —» EN1 EN2 [+—
= PFM/SYNC SYNCOUT PFM/SYNC SYNCOUT [—»
s condary
FB1 FB2 i o FB1 FB2 j
COMP1 COMP2 COMP1 COMP2
Row 2 . | RSS RT AGND VDDA CFNG RSS _RT AGND VDDA CFNG
e == T
Ceomp == Rss % Rert Cuopat L i Ronror Rmz% Cuoonz LI < Rovrez

& 7-9. LM25137 o B N 5 H Ao 8 IR ERT 2 Hife R 28 R L A

7.4 B ThREAR
7.4.1 FEHRHEA

LM25137 7Eis47 i SR G A s i sz ] | 54 EE (COMP) Hi [T 5 06 Af PRI 2% s R LU 91 o 76 2 3R R 3R 461
T, R H AR AR 2. Rk, COMP R JC 752 B IR #h 88 4t Bkih o 24 LM25137 2 ] 25 16 I 1)
B 16 NP RJE R |, Z 82 NBEAREE IR DI 24K 1 A, BACD W N REU s . N 7 fiF LM25137
BENBEARAE R, DA Z 8 AT d FE AT AR | (% PFM/SYNC %424 VDDA ) .

12V N N HEARAL G R A R P 8% 1q A 1.5 u A, JEIE 1 F1 2 435 &N 5V Al 3.3V Hit . 24 LM25137 #EA
HEARAR ST, PG1/2 #i 2 H .

7.4.2 PFM #£z

K& MOSFET 1 A& i [R5 P I AR R 2 BE IS TR 428 3. ok R A 7l B sh 2% 14 T M % HE B N 97 FL VG
LM25137 $24t—A M B Thfe |, Al 8 Az h ek Bh LR MOSFET i Bl s 1) ( IR BIIEAR ) iR . &
T B (DEM) HEATEC B R, fn SR e O 3 L s R R S SW R T AR I B TR A FL AR, AR
MOSFET &3¢, LR B R34 2 7R 0 B A R SR BB AR |, 1095 e MR S gl 4t RS N &S

% 7-6. PFM #% &

PFM/SYNC FPWM. PFM
VDDA PFM
AGND FPWM

o i FPWM

ffiH PFM/SYNC 5| Bk L & Wi B IhfE . 5 Z H A i B, BEM7ER M R Se AN E S Tl
(DCM) TAE , #&#¥ PFM/SYNC ##:%| VDDA, 1% 7% FPWM sl 4: Tl (CCM) T4E |, i5F PFM/SYNC
HHF| AGND. B2 £ 7-6. WHEE , “WEMHESASEH (£ PFM Al FPWM £t ) | DA 1 T iw &
SA B A L. A DCM 3 CCM iz 4T FE T A 2t 1 5 Ja sh ik R
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8 N L

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MR

LM25137 & — F0UEE s o0 [R5 B I P i 8%, BT — AN AN B 3 40— AN BB AN B ) i HE FRL S
PLR &6 2 [E 5h 1 BB A A ME o 5 A B A RN U A S TR R S R BRI . D T bR R R Ak
T LM25137 [FFa i 24 1i%id f2 |, oT FEk AT LM25137 Mug A /71545 | LIS BT N NS 8 N Rk 54
&R

8.1.1 3478 BT 1

BRI 56 B A . AT AR I [E) 2 B TR AR R B8 i, Sr b AT T R IS AR IR RS IS D Mo tE . REERTTITHE
TUTHE :

1% MOSFET

e s FLJR
i N L L A

EMI Hi N8V #%
8.1.1.1 TH® MOSFET

D% MOSFET (¥t #0f B/ ELU R IR 2 LR 1R KM . A K-Sl #1PH Rpgony 1 MOSFET I LAy /b 3 il 451
FE AR 2 A B 28 DU T AR 7 s o o [ RN AR P G534 . 3%, MOSFET 9 Rpson) /N , AR Hb 1 A0 4 H HRL A7
(7394 Qg M1 Qoss ) WK , RZIMK. BIE , Rpgony M1 Qg MIFRBUEH 558 A MOSFET Al M ¥, 4 d
B FMK IS R MOSFET IR ke A< T8 MOSFET & il fEid & .

fE LM25137 N, 52 I3 MOSFET &£ 1 EES 5T -

VGS:5V ETJ‘E':J RDS(on)

TR EJE B oL R 4758 1 BVpss 8% 4 30V, 40V 5k 60V , KRBT KN L IE .

Vs = 5V B (IR Ha fuf 24

AHH N B R R4 HE LA Qoss

PR WA I VK S AT Qrr

BRI A U Viasny - A MOSFET %R M Qg 5 Vas Z IR R KR (KR T X i o i Tk 78
X 3 H 3l A7 T 2.5V & 3.2V JulE AN, LM25137 (1) 5V MR X Sl 5 T] DAAE 558 i 440 2 0% 1 5 1K)
MOSFET , /Wi &1 %t Cdv/dt i 7 2

% 8-1 HHIRII AR B T —AMliE ) MOSFET AR DR MFE , HA /a4 1 1 2 7 53R m A MOSFET
SR, BARIX B AR T RIS IR AT SRR, (EEN 4S5 A A BRI 5G9 A AR IR A e O ke 4% —
PramFei . LM25137 7= i SO bR A 1 A T AN 1 77 575 PTARYE SN 1) MOSFET 244 (845 Rpgon)
Qg ) TR IFEIT &

% 8-1. MOSFET IhZ& %%

THERARFERIN #M MOSFET &M MOSFET
2 2
MOSFET &2 @) Peonat = D'[low +§J “Ros(on)1 Peond2 = D"['ow + 12 -Rbsony2
Vi - F Al Al
MOSFET Jf% Pyt = 2 W K'om *?L]'tR +[IOUT *TLJ'tF} ] 2%
MOSFET #itik B¢z (") Paatet = Ve -Fsw - Qg Paate2 = Vee -Fsw - Qaz
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% 8-1. MOSFET Th&$ikt (4:)

SRR #i8l MOSFET \ figfl MOSFET
MOSFET it s ) PCoss = I:SW (VIN 'QOSSZ + Eoss1 - EossZ)

TR E T8 A A Peondsy = VF *Fsw K'om +%j"dn +('ow *Alel'j"dxz}
k= W IR I 5 6) Par = Vin " Fsw * Qgpo

(1) MRS IFE M MOSFET AN MK FBE  AM8 in ) 5 A AR LB L &2 LM25137 1A UK 3 s FL R4 T 43 4

(2) MOSFET Rps(on) %1 4500ppm/°C ) IEHLE A%, MOSFET 44ifh Ty M 3LBEFRBLERFE 1 b TH RS L T 28 1R 5 3h 2 SR AN AL
FER NIRRT (AR R TARRS |, 5 MOSFET Ros(ony 1 LAFt T i MB350 Ha ..

(3) D'=1-D ANHZEAML.

(4) MOSFET %ith H14 Cosst Ml Cossa 5 U Z A6 R R I BEAE AR MERFE . X2 s A HRREAE il MOSFET < Wi i ik B Jk 28 FL AT
T A, fFESEPN , RERMA BRI MOSFET (4 AR HE . Eosst ( B Cossr MIAER ) £7E FIEHVFE | (HILHR
KW Cossp LAEFHIBE R Eossp iH. BEZVEAMEE |, BIES W LIIEX I IHXAHG GaN FET H9E i/ B i # #e#s Al MOSFET 1£5¢
/##17 (ECCE 2016).

(5) MOSFET #& M R I E A Qrr BUR TR Z S50, JUH R M B, G40 B DL SRR .

rrfll ( FE] ) MOSFET ££ PWM i (] (2% D Ik ) IR RERERG i, 8 & S BRSBTS HE |
155 0 LR BE RS P S B B FE AT CHIFE R =) MOSFET. il MOSFET HE T2 HTFE & LR LI A

o SESHAEE

s JFR(HEEHRRESR )

o B EAe

o CEFEE A R R K AT BB =2

2= MOSFET Jelrit (2 1 - D [albg ) , &0 ( [A25 ) MOSFET #&# HERES it . KM MOSFET FFoctiifken]
PLABS AT, N EE B R AT DI . (8 5 0 X i (i) 3 1), R A0 M B 38 B4R — A s AR — A 7 3] 38
. 4P MOSFET # WS , LM25137 K o B 3 N i i 3K 20 B 737 2 58 K PR B2 ek /D 4k — AR Sl ke . b2k
HRE S P AR FL R IE L

Em RN S, K0 MOSFET 27050 & BRI K 2 i R # it . Rk, 7 ERMAEmAER | LAt
Ros(on) TALAKM MOSFET. 45 S i@ #Hi#Eid KE H b5 Rpg(on) 1K T 5.4 MOSFET ¥y rl FHHIPH |, & JFBEHE MK
il MOSFET. {&fl] MOSFET [ Th R MFEE T LA T JLIHRFE 2 M - @l FEBFE . A W SIEMBFE , DULE
WL IR AR AR E T S B IR = 02— . LM25137 AR E SIS TI #9Th%E MOSFET 724 #41.

8.1.1.2 Ik A ks

XFTRZHONHT , 046 B s Fi JRR AR oL DR PR S S LR A I FE RS RN FEL S TN Dy s K B A L AT 30% 2
50%. WEHRHE T FEIN 12 45 A USRI AR, AT AR 11 SRR LR

o=

_ Vout J1- Vour

Vin (11)

I gy + 2k
L(peak) — 'OUT P (12)

THAEE IR IR R, A ORI i e e B AR T R R AR A R . BRI LES R R B AR AR A
OARAE , R T R T AR e, PR Bevt H FR AT PG TR A BT IR AT . AR R S BE O A5 AR AT LA
A UL T IGORIE - ZHE AT/, BEECRE . A, BRERRGS AR A B AR A
il , BERSRRA S AT e SRS SO R TR AR, JF B RSO s A AR &
RHAREM 2. HER , AT &, EESSHEA B AUE (I8 F 2 PR, 5% , 5 B i
AU, HER R SR R H L

32 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM25137
English Data Sheet: SNVSCU4


https://ieeexplore.ieee.org/document/7854939
https://ieeexplore.ieee.org/document/7854939
https://www.ti.com/power-management/mosfets/overview.html
https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ28
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ28&partnum=LM25137
https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com/lit/pdf/SNVSCU4

13 TEXAS
INSTRUMENTS LM25137
www.ti.com.cn ZHCSZ28 - OCTOBER 2025

8.1.1.3 i AR

M A A A AR K RE R SRR B N ARG, FI T EShAS (RS ) A2 UK PO ZERRf L e B
A PR IRV BRNE T e B A PR A S R AL A e R T ] PCB AR e R AR BE LR A 3R 5. B S
PR BE AR SB R IEGIN , ri A 2 3 2R 20080 (S5 200R BB BE (ESR) ANEE 20 6 HIUER (ESL) ) 055 % Fa e 25 1) S it
A BLFEAT HEE o

Bt LR AY Cout 2N HUBGHS SUM IR HEATUEIE |, JFSROE— > s iy PER RO B R e S . W, IR A as
FRAEBRARIY ESR Syl /b H e S0 A 75 A | 740 e 28 B3R 2R & ) LA Fh 28 28 DU N SR I AR AR B K 25
HLZROR MR i A S B A

G A Vout BT Ron I I (8 4 R SRS R | 1B — KT 77X 13 b s (8 i th FL 2
Al

Cour 2 > >
8'FSW\/AVOUT ~(Resr - AlL) (13)

K 8-1 MM L Jor 1 97 a8 Tl AR e W A 1 8] (AR S s BT . PR, 2 B ARG N DL S S S
Jen BB GO P DR — B, R R AR R A — DN RS S AR SR FR AR IR JE 7 e A
RN R |, %A R AU S 3 T I A1) Je 2 R R DEEAT A 78 IR, FE SRR A e DL 2 ), UK
U 1 i 52 25 R ) o o Y P 0 o ) PR AT L TR R T 3 e ) ) P A7 0 U PR R

VA
IOUT1 2 7 ~ di o VOUT
Alour t Le inductor current, i (1)
AQc
| 3 TAEEAN
ouT2 ~
\ load current,
di | iout(t)
lout _ Alour
dt tramp
inductor current, i(t)
lout2 /\ I~ /\/ N~ /N /~N__ |
\/ ~N N Y
AQ¢ .
Alour di _ Vin = Vour ]
dt Le load current, iour(t)
| /\
OuUT1 <
I P

tramp

&l 8-1. R Coyr FEATI TR B & 1 41 RIS W MR

£ 12V S N B A s (B0 3.3V ) ISt AR T A5 B o, B B R W AR R i 22 1 L 1 e Y P IR 2 Ml
%o AERMZHERAREN , RS 5T L 28% , M5 T TS ETNKRE S HEBREZERLN -
Vour/L. Sk FilbSm bt | rEEs i i 22 A I 18] 4 B 46 28 P s AR RSP o i R PR 285 P A 0 ) i
FE B R e Sebr b, 3 BRI AR A Ay B R A, R RS A YA A RN R B S AR
PREFLAN o FEIXMEOL T, AT LA (3 R FH K ) R 2 SRR Ao ) FL A I T b 2> Fi s e v

AT RS WS RS IAE ( B AVoversHooT B , EF R R KEKE AlgyTr &
iy, TPMER AR 13 SRS .
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2
Lo - Aloyr
COUT 2 2 2
(Vout +AVoverstoor ) — Vour (14)

P25 24 1 7o 00 3 P D R DA =777 s 8 B S5 e O¢ & it 4 ARG 007 04k 17 ESR A1 ESL. Hi4EE
B, R-Pgity , B AR EARKN ESR (10mQ KUl E ) PLRAXECKH ESL ( 10nH % 20nH ) . PCB
TEER AN 23 7 A — e 2 A B AT HURG . B RE i H F A SR AE T SRR 2 1R B (K ESR A ESL TT#REE |, B PEFH AL
TEFHAL . AL, HRAE M AR A 1 B R R R A {E A RO W] R 2 TR N B B R A B N, AL
YRt I ) B R A AR IR

Et g A2 13 g ESR T, A DABRIE A B 2 H SO S BT TR BN L . BV B I LIk R
KH 1210 RFRIPUAS 47uF. 10V X7TR AR . A7 REE0 14 KA 2 & 75 75 ZAAMNT) HL 2 e /2 T3k o T ik
At A o

P 2 AR AR A L R S A A B AE — R ST R AR R T AT 4 B AT AL S AN [RE P e R 1 FE 2
8o TR FEAE AR I e e 8 A BE B MR, REA H AR A A P A0 ] ) SR e Ay R R LR T R . PR
A EAK ESR A1 ESL , Kb a] PAFRAE H 8 iy e A s A R 1, AT BT RE b sl b R S S 0, ik
7B LA AR T DASR A AT B8 SR LA 1 B 2 A2 75 5K o

8.1.1.4 A NHLAR

e LA N FE 2R 28 SR PR ) B T Th R g b TR R SR SR A2 i FE A T S B NS i R . T HEZAE A X7S 8 X7R HLA>
J W B AR B SR AE S R E Y N R MR BH L AN i RMS B AEE . A T R AT REHb /D> FF o0 BRI B ) 27 A H
B ER ARSI &M MOSFET MR AMEM MOSFET HUIRM M E i N B A, H/H 5120 15 kit H f i
P e s 2% I\ FE A 78 RMS HLY -

2 A|E
loingms =,|D | lour '(1—D)+§

RAFAN RS RMS Ui MBLAE D = 0.5 I, XA 431K RMS RUVAUE (E 2055 T8 th iRt i —

BUAETEOLTN , S NI E L A B R IR SR | oSS It A\ B R A AR PR . (R R LR BU
HIREIIE LT, N LS fE D BRI A RGN (lout — IN) BUHLIR , JFAE 1-D HIEEAIRIE Y iy FIH
Wit PHIE , BN FA 3 2 A I IR AR P2 55 T HH B R T L. S, SR SC R AR N 7 o =0
B, L5 ESR MRS BMES &, M R 16 RUT -V (E S0 i IS 4R IE -

(15)

lour -D-(1-D
AV =—————>+I ‘R
IN Fow -Cim out *Resr (16)
MRAE AV BN RSO RS |, 7 RE 17 SRS E B BRI R (R N HLZS
CIN > D.(.I_D)'IOUT
Fsw (AVin —Resr “lout) (17)

Kk ESR P % A s S EBOR R A B A I , AT vAe IS G SR LA M A JE B AT HICR , Bl 55 Q
i 2 L A W IR P N 2 ZE BB P AR IS o ARIE T SRR A B R K, DU 10 0 FL 50V X7R B &%
R A I L ASCRE 12V IR o T 8.1.1.5 ik |, RS T PR AN B B AE = BIDU A N OR A B
LA, JRRA DR B LA R B A AR TR S Vi Bl P9 IR A

IR, AR 180° A AL AT 5% AU T8 B A s 2% BE RV BR A AN SCBCR IR, AT R HL 2 25 FELUR L
J1o BT AR 1 — BB AT 53— A8 RN 1A 205
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8.1.1.5 EMI JEJ: 58

TFRFE A BAT A PLPURE L | PRI SR /NN LIS 6 AR AT 080N BefiK o RPHJE LC DB SRR AE B P A IR
AR B m B SRR E N | BB BT (R LC Juf MRHIERR ST ) AN TR R4
BELITC FA 4 00 4

(18)
EMI JE 8 %P IR R -

o EMIJERERAETT MR N TR MR, Hrh Cy FORIT AR A A\ v I BLA L
o HNVEBCER R Ly B IRV T uH A 6.8 wH 2 [a] , {HAT DU Jg b 12 HUBCR FRAR s FL i Bt e .
o UEEAJERAR A Cr.

L|N 3
VINJ—e— Y """ J Qq
Lr
— Co ] VOUT
—_—— Cf —— Cn
Q — )
% Ro Jﬁ 2 ouT
GND [ ® ¢ [0 GND

& 8-2. A n 2% EMI SR 2SI A e R 2%

it AN LI 2 i A\ B BT T AR — M BRI U R ST ( FHAT LA M A Cin B ), ATEL
BB AN RAE ARSI 3 (308, Wy FE K 19 o

|
Attn = 20log| ——2 . sin (7 -Dyax ) ! J—VMAX

7" -Fsw -Cin 1wV (19)
7N l:'j
* Vuax ZIEAES EMI S (i CISPR 255 28 ) fL¥FIK) dB uV B KF
© Cn 2R EREAENIA A A
* Dmax Z&EKTAE 2 (fER/MIAHRET )
* IL(PEAK) %ﬂéﬁﬁ’%@%ﬁ%ﬁ
T IR Bt B AN HIR T AN T . AR 7 R 20 WE EMI IR A Cro

fatn|
_ 1|10
P L|N 27Z'FSW
(20)
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FEIF SRR A P — A JER A (W 8-2 Fow ) & “ il Bt 7 A R B AL AR A . BRI AR Y HH B
PULAUL /N | A5 AN DEBE 8 AN 2 825 5000 B A R 85 A IR B I 2 o PHLPTE DB AR IR IR MR B . 8]
JrREa 21 TR ISR A IR AR

1

res = s =

8-2 ' Rp MR /MBS AR I PRI T I (e i PP . A Cp RFHRMA RIS ER S E , M
% Rp LRI KD R BiFE. HAES Cp EIRIER T I IVNT Rp , i HHEBREDAUR TN AR
Cin MTHAE . ZESRTTLIBIIE Cn TR DEBIAS AR o 2 8 a A H B BUAE R AR TR (it Ly A0
Cin kg s R s Q) mF, FZI e, (M R R AESS Cp RITHITRENX 22 Frag i i HF kB e
1B

f

Cp24-Cy (22)

7 RE S 23 SRIEFFHE A S Rp.

L
R. = [N
° VG (23)
8.1.2 IREHUA A

8-3 JR/R T R FIRZETHORA (EA) SEILFH LI ER 00 11 BULLAL AT . andr#25K 24 Fon , EA JRIRIE 25 00 A% A5
H1 EA %yt FLFH Ro.ea 1A 20 TE PRI LA Caw BB -

_ 9m ‘Roea
1 +S- RO-EA .CBW

GEA(openIoop) (S) =
(24)

It 24 2720 EA FF A . A U5 25 SRS St B B COMP 5 s i AME: g A i e 4, Horb i
T (N EREANE ) S5 Fi ELES 90 2% T ik A Y 2

s
7 (s) v Im “Roea '(1 +wj
GC(S) __'¢c _ __"REF | z1

Oout(s) VOUT 1+i ) 1+i

(25)
Hrp
* Vger /2 0.8V I P4 S bt i Hs B 4
* gm & 600uS H EA S
* Roga =& TAMQ iR 22 THOK # it FEAT
gy = 1
=
RCOMF’ ' CCOMF’ (26)
1 - 1
“» " Roea-(C Cor +Caw)  Rogn -C
O-EA ( comp T opF + BW) 0-EA ““comP 27)
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1 B 1
@2 =

i Rcomp '(CCOMP "(CHF +Caw )) Reowmp - Chr 28)

EA AMETCIF AR I R R s LT B — Mlsi. 8%, Reomp << Ro.ea H Ccomp >> Caw M1 Chr
DR S ARME A

Vour
Error amplifier model
Reer |
FB1
] —
LI
VReF —
Rra2 § _:\\ ChF1
_/
AGND
0—[|]
&l 8-3. FoFEFFBRIRZ TR AR AIKME R 2%
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8.2 LA A

B/
HRIET LM25137 (Sl b itk B . g R BRI ERE . PCB SCfE. BELRINASE R | &
%% Tl Designs %%t % .

8.2.1 i1 - ZHF 12V AN HINEE 5V A1 3.3V, 20A fE[E 7 [E#%

K 8-4 o 1 — XU Y R0 e A IR A 0 SR B IR, b b IR BEE AR LR BV AN 3.3V, T A i Y
WUE BT 20A. fEARIT , RYE 6.5V £ 36V i NI 13.5V ARfri A UL, 2 SN 58U K H FR AL

EHR 96% A 94% . RSN E tHHFAAS Rrr WE A 440kHz. 5V % th #2445 Bh L IFRFER 1IC DhFEFFIR =k
Vin=6.5V...36V [1— A 4 *
CIN1 l CVCC L C\NZ
4><10pF:[ amF | :[4><10pF
4 x10nF _|_ = vce VIN | 4x10nF
N CBOOTH CBOOT?2 -
C C
VOUT1 =5V BOOT1 T 1 BOOT2 VOUT2 =33V
lout1 = 20A HO1 HO2 - lout2 = 20A
SWA1 Sw2
LO1 LO2
LM25137
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
-«+— PG1 PG2 |—»
VDDA —» EN1 EN2 [e—
PFM/SYNC SYNCOUT [—» VDDA
RFEM RFBZ
N FB1 FB2
24.9kQ 7.5kQ
COMP1 COMP2
Reowet % RSS RT AGND VDDA CFNG ;{(;C:(M(;Z
10kQ CHF1 CHFZ .
R. C
Ccowmpi 68pF 20§1 rﬁ;Ai %:;5(3 68pF —= Ccomr2
3.3nF 3.3nF
Rgr
*Vour1 tracks Vi if Viy < 5V 52.3kQ

& 8-4. K LM25137 [&Hfe k2% H P <8ZE A 440kHz B ()52 A B % 1

#E
X B R AL 2o ) R 5 S LK R B FE R T LM25137 P SR T LA RS A b B P I 0L . AR RSN HE

REIRIEST |, R — M R SRR E N |, SO AR N S S DR TR R A T i
ZH 1 8.3,
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8.2.1.1 #itER

*® 8-2 R T LR B BOHRA . AT RE S A

% 8-2. &itsH

S i
BRI (FE) 6.5V % 36V , brFRHLE 13.5V
AN ST NGV 4.5V
IEON NGNS 36V
i L 5V. 3.3V
i EYE (EDC) (M 20A
I (TDC) () 15A
TFRARR 440kHz
5V. 15A %A T I¥ HARRCE 96%
3.3V, 15A & A1E T H bR 94.5%
T R T +1%
IR AR 60kHz
HABIHR FE > 45°
SRR LI | JEE 2 HA < 20pA
KR 4pA

(1)

EDC 1 TDC 4 Al #e7m RS BE T FB AR BT L

2 Rrr B H RIR K E N 440kHz., 7GR TH , HARKEEA IR B E N R ( A F A
60kHz ) ] 10% £ 15% JulEl N , H A HEsMIAI A E KT 45°, £ RSS 4biERE— 20k Q Hi FH 2% % H B S 70
BT [E] 5 &N 4.6ms.
* 8-3 A T ATk ER R AR 1 B R G e AF |, HA R 2 8T LN Z ML R b 345 . 2% MOSFET
R T IR TR MOSFET PASEHLSAR ) S R D40 4E . L H HERAEF 1 40V 245 4 -F U1 MOSFET.

Ge PRI Ik ESL 7rinias LA L B i N A AR ES o

HEA1% DCR 14

* 8-3. MAIHER 1 RN &

ZEMT | HE #g (O Tl s
10uF , 50V , X7R , 1210 , Mj'& TDK CNABP1X7R1H106K
Cint~ Cing 8 i Murata GCM32EC71H106K
10pF , 50V , X7S, 1210 , %
TDK CGABP3X7S1H106K
Cout1~ Cout2 | 8 |47pF , 10V, X7S, 1210, F#& TDK CNAGPTXTSTA470M
Murata GCM32EC71A476K
1uH , 2.3mQ |, 37A, 10.85mm x 10mm x 5.2mm Cyntec VCHA105D-1ROMS6
1uH , 2.3mQ | 37A, 11mm % 10mm x 5.1mm Bourns SRP1050WA-1R0M
Lot~ Loz 2 |[1uH, 2.1mQ , 24A, 10.8mm x 10mm x 5mm Eaton HCM1A1105V2-1R0-R
1uH , 2.7mQ | 33.8A , 10.85mm x 10mm x 3.8mm Wirth Electronik 784373680010
1uH , 2.4mQ , 36.6A , 10.5mm x 10mm x 6.5mm TDK SPM10065VT-1ROM-D
Q4. Q3 2 |40V, 3.6mQ ,9nC,SON5x6 Infineon IAUCN04S7L028ATMA1
Qz. Qu 2 |40V, 24mQ ,15nC, SON5x 6 Infineon IAUCN04S7L019ATMA1
Rs1- Rs2 2 | ¥iEs , 2mQ £2% , +100ppm/°C , 1225 , 3W Susumu KRL6432E-M-R002-G
1 |LM25137 42V XU i [7]25 B 4 ) 3% TN (TI) LM25137RHAR

() EBRE =7 B A
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8.2.1.2 M IHIRE

8.2.1.2.1 {£/5 WEBENCH® T AR &/l
A Al DUE R LM25137 #3445 WEBENCH® Power Designer 8% & il %1177 & .

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 $2fit 7 @ Hl| [R L |, 3251 T SEBF A& Aot D i kLS .
HEZHIENT , ATHAT DU R EAE -

o BATHAME , WEEERELLL B

o GBATIVEEREMT I, TR FRER AR AV RE

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

« FTEI PDF #& AR B S I 5 R L=

% WEBENCH THMHEZ(FE |, i www.ti.com/WEBENCH.

8.2.1.2.2 {&/7 Excel 5% /55) TR OIEEH iR

BT R AR | EH AT AN LM25137 77 i SCIF R N3 LM25137 JFA 1711 5775 Rk & A Tott
8.2.1.2.3 BRI

1. AT R 29 SRARIE SRR FELUH TR N B2 30% FRL IRt U WA {1 SO PRV R T SR04 A T o 75 1 P s Pl
Ji&

i8N o

L. = Vours 11- Vourt _ sV 1= SV — 1 1pH
1 AlLos - Fsw Vinpom) ) BA-440kHz | 12V

L. = Vour2 J1- Vour2 _ 33V .1_3'3\/ =0.9uH
02 Al oy -Fow VIN(nom) 6A-440kHz 12V

(29)

2. WA EEARIERE 1uH KRk RE . (R R 30 SR S s KRR AN U 2 AF R 1 rURR BRI IR .
REFHRT 50% , 0 Ty r izl |, WA RERIRG . v 1 Rt , LM25137 BA —A4 57T
ST J L] (0 N AR B AN R, R TN R IS 5, T TR DS R i % .

Al V, V, 5V 5V
Loneg =lour + =57 =lour + 5 T 1o o = 20 A o '(1_36vj:24'9A
‘Lo1 Fsw IN(max) -pR- z
Al V, V, 3.3V 3.3V
| o2(PK) ZIOUT2+%:|0UT2+2 LOUT|2: : 1—VOUT2 =20 +2 UM 440KA -[1— 36\/]:23_4A
“Lo2 ‘Fsw IN(max) SpR- 4

(30)

3. MRHEITHEN 29, M AR 31 SRAS SRR FRR , DA AR A< ka2 AR I 5 B AR 3T U PELJRR % LU N B AR A —
.

~ Vour [V]-Rs[mQ] _ 5V.2mQ

L = = =1.03uH
Ot =T 0 Foy[MHzZ]  22.044MHz "
L _ Vour [V]'Rs [mQ] _ 3.3V.2mQ _ 0,68 H
02% " 22.Fgy[MHz]  22.044MHz 1)
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8.2.1.2.4 58

1. MR 2 SRR () HUB SR FB K 20% (15 K VAR AL RE ok THS X R PEL , AL R s AN 7 3 ik
WA 3R A 2 05 (AR . T DU D5 R 5 82 SRiH SR L B

_ Vesiin) _ 60mVv —2.01mO
ST 120 01pk  12:249A 7
Vosey  _ 60mV__, 446

Rsz = =

Hr
* VCS(th) 72 60mV BRI FI{E -

2. AP LB B 2mQ FIbRHE B . HA K0 L4 1 1225 RSP oo R4k 3W & T K
/INT AnH R AE K (ESL) PAK KB PCB A . AFANEE 777755 IR JRTaEE |, B OR0E = A B iR 22
ANLTIRAE [ISNS1+, VOUT] A1 [ISNS2+, VOUT2] Ak AZE 4375 2 I 19 H 7046 00 Ha, s o

3. W L BH A B TR S I R SR IR

4. fFHFFIR SCREIN 25 L 22 2 T 20K ARG 22 5 M 23t FL BEL 3% A1 i 2 LM25137 114938 FH 51 Al

5. HEJA IR G H AR AEIR (S HRmEHI LS. WA MOSFET M IKS)#8 M6 ) 2 TG (E B

THRERTHEARRRRE. T tcspeiay 9 70ns IEAEIEIER |, 677250 33 it Sk th i
i ZE 1 DL I L RS B FRLAL

Vesith) N ViNgmax) - tes-peLay _60mV 36V-70ns

| . _ _ N —325A
LO1,pk-sc — ILO2, pk-sc R Lo 2mQ 1uH

(33)
6. MRHEIEER | Jy Rl IE e A TR B AT R T 33A LS

8.2.1.2.5 By &5y i Hi 75 4%

1. BOE B BES 22U O 100mV , A5 RE K 34 SRAL S B 10A G S bl A2 19 18] 1 4 Fi s b BT 75 1)
Bt A

2
Lons - Al 2 1uH-(10A)
COUT1 > o1 OouT1 5 5= 5 5 :99UF
(Vourt + AVoverstoor1) ~Vours  (5V +100mV)" —(5V)
2 2
. 1TuH-(10A
Coura > Loz - Aloyrs _ uH-(10A) —149yF

> (3.3V+100mV)* —(3.3VY’

(VOUTZ + AvOVERSHOOT2 )2 - VOUT2 (34)
2. [IAMEHEBARSNEE RS ( HPa AR A SER NG TG B ERN ) J5, AEAEIEERFEIIAS 47uF.
10V, X7R. 1210 P&kt A RS . ARIE AN ittt TR | XS54 7E 5V A 3.3V HiiiH &
T RS 50 32uF 1 41pF
3. fHEAFE 35 RAGHEFRFRE N A5 N IEIE 1 AU WA i HY HR R B0

AVourt = Aot 1 2 +Resr” =6.8A- 1 2 +(1mQ)2 ~16mV
(8-Fsw *Cour1) (8-440kHz -1281F)
(35)
o
* Rgsr M th A & A SRR R (ESR).
© SV INEARL (B ) PRt Ay 128pF .
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4. R 36 SRATE R AN EBIE N 1% BE A2 RMS SO IR . B N BE N %0 A28 RMS
LU I AE T AL T FE R 2R S0 R A e (Y FE Y

Aoy 10A

ICO1,RMS = \/E = ﬁ =2.9A
lcoz rms = Mo _ 7A _ 2A
' V12 12 (36)
8.2.1.2.6 HZ N H 55

%ﬁiﬁu)\L%T%%Eﬁﬁ?ﬁﬁ*ﬁﬁﬁ%‘ﬁﬁﬁﬁﬂf T L TR AN A AR R PR i N SO R . R AT
XUGETE R 45 1847 2 W B BRI NSO R IR . I8, S0 S R FE 25 38 18 FF SR MR 2544 R AR G B FE T/ i
N HL 28 2 B HEAT 43

1. ERFEEA LS HEEM RMS S0 B ATE 8 5N A 2% .
2. ﬂLﬁMEﬁﬁ%EW?%%T%%A&&L%ﬁﬁ?ﬂ?%% — MBI AR AN AR, R —ANE
SR B T AT TAE . AR 37 IHEE IR Z LT o5 2 L AE £~ 50% KT S N A4
RMS LU HLI

lonrus =louts 4D+ (1-D) =20A-,/o.5-(1—o.5) =10A )
3. fEH R 38 REFFTHE A A

D-(1-D)-loyry 0.5-(1-0.5)-20A

Cin 2 =

=45uF

(38)

Hp

o AV N ARF NGRSO LR R o
* RESREZEEU}\EE‘%F%& ESR.

4. WRlMEHBRABRNEEREUS , AEMNEEEPEIIA 10uF. 50V, X7R. 1210 P& N 8% . BFiXSLH %
PREEITAE R TR MOSFET Jit& .

5. A EM MOSFET MHABCE YA 10nF. 50V. X7R. 0603 P& 2 28 LIZE MOSFET JT- 64 3 b ) 42 it
= dildt L. HESRHASRAE S T 100MHz 2514 N0t H B RR (SRF) FURA 2BHHT . Lﬁﬁuﬁz/bﬁﬁﬁ
IR A5 A g, DLBE R PR FE b /D O s R I o AR ES |, AT/ EMILAE 5. A ocHAh B TFER
% %] 8-25 FE 8-27.

8.2.1.2.7 R4HH

rliEL 24.9kQ Fil 7.5k Q HEBHEREAIN ) FB 5] JiZER:E] VDDA |, Al 5V Al 3.3V Hi & % 52 i lic B X
He

B# , MR LM25137 (1 0.8V sttt | 8 5V Al 3.3V i th H e 50 mORH 1 S Bt FELBH 23 R 28 . B R
WA Y 15k Q , A5 AN 39 SRt S B At R .

Reg1 = Repy -(M—q =15kQ- [ﬂ—1j 78.75kQ
Y/ 0.8V

V, 3.3V
Rers = Repy | =29 _11=15kQ .| 22" —1|=46.88kQ
FB3 FB4 (V 0.8V

REF (39)
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HFER A0 PR T 78.7kQ . 47k Q F1 15k Q FrifE E192 0.5% HiFHA5{E A 45 21 A% H HLUE W€ 1.

R 78.7kQ
Vourt = Vier - (1+RF32] 0.8V (1 15K ]:4.997v

VOUTZZVREF( FB3J=0 sv[ 47:22) 3.306V
(40)

Sl e Emimit |, 2 BE G G ERAHEHES (@ 50Q ) # 2 B 28 A BT AR 45 75 B & 24 B 1 3
RebE , MR E M.
8.2.1.2.8 A #/k UVLO HJ1#

PN A ST LIS 73 B4R E Y 6.5V Al 4.5V I, AT FEG 41 AT RE 42 SRt S UVLO 73k i fHAsiE
( B 7-2 3RIRN Ryyr M Ry ) « A SAHRL EN SIS IR 10k Q HFHES (1578 Ryys ) S04 2R EIR
Ji, TTANAE P B ) 23 s FELRHL o

VEN off) (VIN off) /VIN on)) VEN (on) VIN(on)
Ruvz = “Ruvs ' o——~ —
| V, -V,
L EN(hys) IN(on) EN(on)
[0.95V—(4.5V/6.5V)-1V
e e
- g T (41)
V,
Ruvi =Ruvz _Nem _11=19.1kQ- [ﬂ—q =105kQ
VEN(on) 1V
(42)
EFE 105k Q A1 19.1k Q [1IARHE 1% FERAAERS |, {1 FH 5 FE 2 43 SKvh 5 ST Br ik A\ T8 A5G W FLH 15258 1 o
R 105kQ
Vinon) = Ven ~(1+ UV1J=1V(1+ j:
on) om) Ruvs 19.1kQ
Ruvi
Viner) = I:VEN(off) —lenhys) ‘(Ruva +Ryy ”Ruvz )] 1+ R
uv2
= [0.95V—10pA.(10kQ+105kQ”19.1kQ)]. 14 105KQ ), 5y
19.1kQ (43)

8.2.1.2.9 #LLEEHE
]2 FRCR SONEIR I I A R AR R 48 ) 38 B I B AME T

1. B A R B2 128pF |, HRYE 60kHzZ 1) B AR A8 X% fe , I 7 FE 0 44 KI5 Reompr. 1E4%
Rcompt 51 10k Q .

Reoppr =27 fo .M.m.com —2.7.60kHz .ﬂ.M.QspF:ka
Veer  Om 0.8V 600uS “4)
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2. 5 Coompr  BMETE (1) S XBRM 70 2 — 8 (2) AEMAUFAM N (BERE ) A AFmH. A

Ccompt E#E 3.3nF MIHEAME. 8% |, B Rcompr 1 Ccompr MRS R 5 B WY 25us , DMETE gl
JE PR ARF At ER s ) PR AR S I 1]

10 = 10 =2.6nF

CCOMP1 =

3. i Chpq , LMELE ESR F iR BT OMR —2F ( BBV ) TR — Al ( B s ) o 4
CHF1 prikes 68pF 1 HL A

1 1
C = = =72pF
HF Fsw 2.7-220kHz 10kQ P
Z'E'T'RCOMFM
(46)
&
W EEA R Reomp MK Coomp E I TREIAERAT XANZE |, DUE K08 IR B3R P I R KA 5 B
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8.2.1.3 P h&k
100 100
T ——
95 /(;;::_——- 95 ///;,.——- —
/-’__ I
—~ 90 / 90 ]
X X
e v
5 85 .5 85
L2 ©
80 80
/ —V|N=8V // —V|N=8V
75 — V|N =12V 75 — V|N =12V
b V|N =24V b V|N =24V
— V|N =36V — V|N =36V
70 70
5 10 15 20 0 5 10 15 20
Output Current (A) Output Current (A)
5V #iith , iiE 2 Ak 3.3V fd , HiE 1 A
B 8-5. F 5 loyr ZHKIKA A 8-6. X F 5 loyre ZHIKIKR
100 R L IR I B R I I I
95 );;:’——__ S
/-—_ .
—~ 90 /
X
Sl
2 g5 VOUT1 1V/IDIV
S /
S
Y 80
e V|N =8V
75 _ V|N =12V
—_— V|N =24V
— V|N =36V
70
5 10 15 20
Output Current (A) PG1 2V/DIV 1ms/DIV |
S 1A 2 S | lour = loura VR " R
VlN =12V, VEN1 = VEN2 5A %Kﬂﬁ?ﬁz
B 8-7. K5 loyr ZMRIHIRFR .
B 8-8. fH AR RIS bR
v L LRI IR I T L LRI T T T
VIN 2V/DIV «

VOUT1 1V/DIV

VOUT2 1V/DIV

I0UT2 2A/DIV

VOUT1 1V/DIV

VOUT2 1V/DIV

I0UT2 2A/DIV

I 1ms/DIV | 200ps/DIV |
ol b b T b b b I . | . PP P P I
Vin Bk A 12V 5A H L5 K Vin M 12V R R 5A Hi L5 2R
&l 8-9. Ch1 A1 Ch2 j53eitk ] 8-10. Ch1 #1 Ch2 Sl
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8.2.1.3 M MIZk (£2)

VOUT1 200mV/DIV

[ 1OUT1 10A/DIV

100ps/DIV |
[P I

VIN =12V

& 8-11. ARFS

FPWM

, 5V HitH , 0A 2 20A

LI e e e e

vl Pl IR I B

100ps/DIV |

& 8-12. 74 |, 5V #illi , 0A = 10A

FPWM

VOUT2 200mV/DIV

Ty L B

I0UT2 10A/DIV

T

[ VOUT2200mV/DIV

T D (L B B

ﬁ

100ps/DIV |

L I B L

& 8-14. 74 |, 3.3V HitH , 0A = 10A

FPWM

[ 100ps/DIV
P I S| P Pl PR B
Vi = 12V FPWM
Bl 8-13. Gk |, 3.3V #ith , 0A Z 20A
Receiver o=
RBW (CISPR) 120 kHz MT
Input AC Att 10dB_Preamp
Scan_@1Pk Clrw@S5Av Cirw Tacerl)
Limit Check! 1 MHz 10 MHz
Line EN 55025 Aytombtive Poltage
80 dEN\{eE 55025 Aftombtive Poltage
[EN 55‘[\35 Aut Uth'vE\{ itage PK (5\ 55 5
60 déu :
N 55025 Automotive \/‘u\t‘ge‘/—\ J2ss 5
40 dBy } i —]
0 dey i
;{'\‘»«3 W W”m il
Bl ey !
; \"/L i =
10 depvl 1
- \/\-"1
o M 'u“ WM o
u[ RUEHDTR B o
10 dep
20 : M
T
Start 150.0 kHz Stop 100.0 MHz

V|N =12V

lout1 = lout2 = 10A

B 8-15. CISPR 25 5 25 EMI #:88 , WM H 538 10A

RBW (CISPR) 120 kHz MT.
Step TD Scan

Scan_@1Pk Clrw@5av Clrw

[®)
[ecce)
10 MHz
Jis Lty !
u "V-WW‘L NIy
N vy
. T
Stop 100.0 MH_Z‘
Venz = 0V louts = 10A

] 8-16. CISPR 25 535 EMI #:58 , 5V 10A i , ZEFEE 2
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8.2.1.3 M MIZk (£2)

Receiver = Receiver =
RBW (CISPR) 120 kHz MT 100 ms RBW (CISPR) 120 kHz MT 00 ms
Input_AC _Att 10de Preamp  OFF Step TD Scan Input AC At 10de Preamp  OFF Step TD Scan
Scan_@ 1Pk CIrw@SAv Cirw JAc crL) Scan_@1Pk Clrw @5AY Cirw JACCPL)
Timit Gfeck: 1MHz 10 MHz 1MHz 10 MHz
Line EN 55025 Aytombtive foltage
80 AR EN 55095 Aytomptive rnllaqe ASS 60 dey
e 55025 Aufomotive Vditage 555 1 55025 Aufomotive Class 5.LN
60 dBy : 60 dBu
[EN 55025 Automative Vol [ £ 55025 Automotive Voltage AV Class 5.LIN
40 day — 40 dBp! ‘ T
3 l A il l it Ju ‘ N ) ‘ f ‘ /]
4 i, 5 — Sy ek
|50, fow i e 30.dpv- ‘ + - 4
RS | : at v ) g IFATALNAT .
20 i 1 <7 i it =
S i = R b o N =5
AN ! il 1 oetl] R
10 dopv—oy 10 deys iy of 7 W
P A T \,/\N Tl W
ALV ekl i Mgy | L
0 ey " - 0 day s 0
: J\ Y’”/‘A blgdel i) | v
-10 dep -10 dep
-20 dBy -20 e
it hi
Start 150.0 kHz Stop 100.0 MHz Start 150.0 kHz Stop 100.0 MHz

Vi = 12V loutt = louT2 = 15A Vi = 12V Renre =29.4kQ  loytt = loyt2 = 15A

& 8-17. CISPR 25 5 3% EMI #:88 , Fi- M I SERA 15A & 8-18. CISPR 25 5 3% EMI #:8 , BN I 3N 15A , B A
DRSS (10%)
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8.2.2 #if 2 - BIHHELH [T LR

K 8-19 o 7 — ANl . PIANFB B A IR 2 i JR BRI | Hohgy Y LR OA BV HLATE Tk LA 20A. FEA
H RRAE 6V 2 36V RN 12V FRFREA L |, S SR ks 1 B AR RE 2 0N 93% F 91%. HFORAIER
FH P2 R W8N 2.1MHz. 5V % v ds il s 5t in B B AR SR O ReR . b, Rk o s e B H P 3%
( Rrg M FB1 ##:%] VDDA ) M 24.9kQ XN 7.5k Q , AT LLSZEL 3.3V H%h Hi L %

V|N =6V...36V [T

L Cinz

VIN
CBOOT2
HO2
SW2
LO2
LM25137

ISNS2+
VOUT2
PG2

EN2
SYNCOUT
FB2

COMP2

RT AGND VDDA CFNG

2 x 10pF
4 x 10nF

Renre
71.5kQ

C|N1 l C\/CC
2 x 10uFI ATUF
7u
4 x10nF_L l VCC
B CBOOT1
C
VOUT - 5V BOOT1
lour = 20A Rs1 HO1
[J—
SWi1
LO1
ISNS1+
BIAS1/VOUT1
-«+—| PG1
VDDA —»| EN1
PFM/SYNC
Rrs
NN FB1
24.9kQ
. COMP1
Rcomp l RSS
10k 3
Ccomp 68pF
3.3nF
* VOUT tracks V|N if V|N <5V

Cvbpa i
1uF

8.2.21

& 8-19. KA LM25137 FAH R A 3 HIF AN 2.1MHz B AR B 2% 2

PAZE -2

% 8-4 JEIR T IR BB R B TR N . S AT BE S R
* 8-4. %itSH

BiSH H
HNHEIERE (Fads) 8V % 18V
/NS FLE 6V
S ON R NIV 36V

T L 5V
AT HLIA 20A
APk 2.1MHz
i e H R R 1%
AEFAEAL 2 B 1) 2 AR P IR < 20pA
SR LI 4pA

10.5k @ AP Rrr KT KRR B E N 2. 1MHz, fESEMRPABPERETT I, HFRIA B X0y 80kHz JF HAHLL
MIERT 50°. 1 RSS I RIORIFIT it Al K i v 990JR I 1) 1 BN 6.5ms .
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% 8-5 A T FE N B ISR a8 3 TR R G A , AR B E T LA Z AR R b 3R AT . 5 HL o 1) 1
KL, BB T 40V 2R MOSFET. Bl b F /g . K9 tl . K ESL Ui B &8 , UL 2=l et

NG LTl R S T
% 8-5. ML HLEL 2 MYIRE B
SENS | HE Bk 3T et R
10pF , 50V , X7R , 1210 , & TDK CNABP1X7R1H106K
Cint~ Cinz 4 ) Murata GCM32EC71H106KA03
10pF , 50V , X7S , 1210 , Fi'%&
TDK CGABP3X7S1H106M
» Murata GCM32ER70J476KE19L
Coutt~ Cout2 | 8 47uF , 83V, XTR , 1210, W& Taiyo Yuden JMK325B7476KMHTR
47uF , 6.3V, X7S , 1210 , Fi'%& TDK CGABP1X7S0J476M
0.47uH , 2.2mQ , 26.5A , 6.71mm x 6.51mm x 3.1mm Coilcraft XGL6030-471MEC
Lor Loy ) 0.47uH , 3mQ , 25A , 6.95mm x 6.6mm x 4.3mm Cyntec VCUWO0B4ER47MS5
0.47uH , 3.1mQ | 20A , 7mm % 6.9mm % 3.8mm Wirth Electronik 744311047
0.56uH , 3mQ , 29A , 6.6mm x 6.4mm x 2.8mm Bourns SRP6030CA-R56M
Q. Qs 2 |40V ,4.7mQ ,7nC, SON5x6 Infineon IAUCB0NO4S6LO39ATMA
Qo Q4 2 |40V, 3.6mQ ,9nC, SON5x6 Infineon IAUCNO04S7L028ATMA
Rs1+ Rso 2 |4, 4mQ 1% , £50ppm/°C , 0612 , 1.5W Susumu KRL3216E-C-R004-F
Uy 1 |LM25137 42V W] [R5 M 1 4% i o FENACEE (TI) LM25137RHAR

() EBRE="T7" B

8.2.2.2 4T R

HZW 8.2.1.2.
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8.2.3 #if 3 - FBHTF 24V B ANHHI 12V, 25A., 400kHz G158 /% /5 #%

THEERT AR5t BAHARDEERESAEEE , KohdmE B kA 12V BAE By 25A. 1EA )
o RR4E 18V & 34V JEEI N 24V PRk HLE BB RN 16V Fl 36V, 2= 0 A 01 2N (1) B bR R # m
T 95%. FFRAIK H LSS Rer &N 400kHz, HBHHIEH 12V HiH it |, wTitmE nESReE. 48.7kQ
Reg ( M FB1 #823] VDDA ) &57 12V (1) [F 2 % b % & .

Vv = 18V..36V O i * * L
Civ Cvee h Cne
4 x 10HFI 4.7pFI :[ 4> 10uF
4 x10nF __ L \Yole’ VIN 4 x 10nF
a CBOOT1 CBOOT2
C
VOUT _ 12V BOOT1
lour = 25A Re; HO1 HO2
0
swi1 Sz
LO1 LO2
LM25137
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
«—| PG1 PG2
VDDA —» EN1 EN2
PFM/SYNC SYNCOUT
Res
A FB1 FB2
48.7kQ
. COMP1 COMP2
Rcomp l RSS RT AGND VDDA CFNG
243k03 ¢
c Z;EJF Cvopa l Renre
COMP
ot 1uF 71.5kQ

8.2.3.1 IItER

Fl 8-20. SR LM25137 PiHFE R RS H P 8Z N 400kHz B (1 SLF HL B 3

%% 8-6 JEor T MHE R TUsI . fay APERES KL

8-6. &it=4

BIrSH fe
HNHUETGE () 18V % 34V
I/ NBRAS N HLFR 16V
IEON S TIPNCINES 36V
Y L 12V
i HH HLAL 30A
IP kS 400kHz
25A I () HFR AR 97%
HNHE UVLO S/ 15V. 13V
BEFARAL 2 B (25 5 AR R AT < 20pA
SRR 4uA

57.6k Q FIHLIH Ryt 2B ME B E N 400kHz, 7EFEHI RS IERE T, HARIAEEAZ AR N 60kHz F HAHAL

MIEERT 50° 20k Q 1) RSS HIFH-2 bt B R Zhint (8] 3 & 4.5ms.

50 AR

— fi
w
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FRAGIH T TR R ERIESR I SR ARG A, HAPRZHEMAE T DN Z R RS . St T
40V 24 H - MOSFET. il b & Bgkas . B KT mEEh. Ik ESL K20 HEBH 2% . 405E H 5N 50V 1M &5\
HH 25 BSR40 8 FEL R A 25V TR i Y F A B

& 8-7. N 3 KIYIRHE R

SENE & A R BRE
Cnre Gy | g [1OUF SOV XIR 1210, ik TDK CNAGP1X7R1H106K
104F , 50V, X7S , 1210 , % Murata GCM32EC71H106K
20uF , 25V, XTR , 1210 , l9% TDK CGABP3X7R1E226M250
Cout1~ Cout2 | 8 -
224F , 25V, X7S , 1210 , M Murata GCM32ECT1E226KE36
3.3uH, 6.2mQ , 19A , 10.85mm x 10mm x 5.2mm Cyntec VCHA105D-3R3MS6
33uH, 6.2mQ , 20A , 11mm x 10mm x 5.1mm Bourns SRP1050WA-3R3M
Lo Lo | 2 |3.3uH,6m@ , 28.6A, 10.5mm x 10mm x 6.5mm TDK SPM10065VT-3R3M-D
3.3uH, 9.23mQ , 16A , 10.8mm x 10mm x 5mm Eaton HCM1A1105V2-3R3-R
3.3uH, 9.9mQ , 22.1A , 10.85mm x 10mm x 3.8mm Wiirth Electronik 784373680033
Q- Qé; Q| 4 |40v,36ma ,9nC, SON5x6 Infineon IAUCNO4S7LO028ATMA1
Rsi~ Rsy | 2 |4Mfi%%. 3mQ +1%. +50ppm/°C. 0612 %Gtk 1.5W- Susumu KRL3216E-C-R003-F
U, 1| LM25137 42V WA 25 B s sl 5 XSS (T1) LM25137RHAR
8.2.3.2 AR AR

ST 8.2.1.2.
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8.2.3.3 P Hh&
M L I I I R I I IR I USA L I I I L I I
I VOUT 2V/DIV ]
L ] C s ]
[ Sw1svDIV SW2 5V/DIV i T ]
E E E T PG1 1V/DIV B
- H }-ﬂ Ln b La- Lﬁu Lu La I ]
T E 3 T EN 1V/DIV ]

T |

IOUT 5A/DIV «

]

bt

1us/DIV

2ms/DIV

P P P IR |

V|N =24V

10A 1%

B 8-21. Fro<Hi B E

ViN =24V, Vent = VEN2

Bl 8-22. f REMTT /B A< P I

10A RLFH A3

!

VOUT 200mV/DIV

IOUT 10A/DIV

T I, S IR I S S SR S S

VOUT 200mV/DIV

IOUT 10A/DIV

100ps/DIV 100ps/DIV
\ L \ [ [ I
VN =24V FPWM VN =24V FPWM
Kl 8-23. fi LA , 0A = 20A & 8-24. 5183 , 0A Z 10A
52 R 15 Copyright © 2025 Texas Instruments Incorporated
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8.3 HJRMREIN

LM25137 B JEZHISSFITE 4V & 42V [T 5N B Y5 B 384T o 30N FLIR S M I 5L 5 200 40 AT 1 R0 1)
TAERF FPEESR . BAh | BN IR AR ) AL R SR AT T IR N IR . TS LU AR 47 SR
S ESL YNGR

Iy =
VN7 (47)

Hop

n ERE,

R AR R BE K S LR B A KBHTR PCB 2R i R Bl N IR | U 75 B4R B T A A e Bl ke e i PERE . BN
25 ()2 A FRURRT R BEL T B S B M B RIS AT M IO R . %7 F s 51K ESR P& N A HHEE &, HIS— R
PHJB SR M . A3 VBEAT M N FRLVR AT R A S G IR | % FER #4530 VIN b B RS . 274 s £ 7E 7
WA B S EE N R R #5 B8 B Rk R A N BIE SRR R R I EE R, R AR e
NSRS S PR AR R . B SRR 2R ESR GBI T PO A N R H I S 9 AT ] R 3
A7UF % 330uF [l A A B 753 % AL AR AL IR NI |, I Bh T8 K S8 A48 39 1) AR S N L R A e

R Sl 2 R0 T E B H2 A F — A EMI N B4 | BRARG RS Ot |, IR 2% v] A S SN RE E I A B
FTIR I — LS R . ER A B ) B v #2185 1 15 16 5 EMI L T HEE Sof AT Aa) FF S Fa R S8 4 T S N JE s S84t 7
— LS AL,

Copyright © 2025 Texas Instruments Incorporated TR 15 53

Product Folder Links: LM25137
English Data Sheet: SNVSCU4


https://www.ti.com/lit/pdf/SNVA489
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ28
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ28&partnum=LM25137
https://www.ti.com.cn/product/cn/lm25137?qgpn=lm25137
https://www.ti.com/lit/pdf/SNVSCU4

13 TEXAS

LM25137 INSTRUMENTS
ZHCSZ28 - OCTOBER 2025 www.ti.com.cn
844

8.4.1 T /FHEH

E RSB TT 6 UB (BT RS ULR AL PR FEB ) o | 3410 PCB WU A T SCBUR BT 0 B 7 25 1
WEE, EWMBUIORE | R LM25137 1) PCB AR A1 , 055145 H el e RAFE 5 0
SURRER B 8-25 BRI AY HOTRBR 1 . FRIRRAE B ROV M A ROR A IR B 1 FOTEAF o 47 06 3 0
difdit 13t , PRI GUR T REWR/NT AR BS TR | DLICKIRA JCHFBS 0206 . 535 , BRI MOSFET i1
BB B ( 42511411 8-25 et 2 A1 3 Fr ) LU

O Vi
I | Cin #1
VCC ’i Py CBOOT High frequency]
power loop
C % ——Caoor - q
High-side HO S ik
gate driver /,'—4———|—————-- —————— -——‘) Lo
/ \
-
\ !
R - S N S— L B ven
! VCC
I W= Cvee T —— Cour
Low-side > LO . i t:_ Q BB
gate driver P e -+ =~
\
{ | penp "
® ‘l {JGND
[ — _I_ _________ _>_ —_—_———

& 8-25. B DhE QAR XS FL BT SPA B i) B B AR LR SR R 4
8.4.1.1 HERGAT

1. FINEAS. HH A ER A MOSFET J& [ R Aa 88 D R ootk |, s e PCB T2 (/28 )
Fo AJPARIHEAT R G Siish , Rt a] DU A] GEsth A 3 SR L s R %4 . ZEXUHE PCB fi A , /ME 5
TCAEE B RS (ot ) o Z/DIN AN R DL SRR, IR /ME S I 2R 5 W 2k 1) H
LR LR BG4 BT o
2. HR/HERmRBELS A ZAm AR AT BEHE /N X S IR (TR |, DA =2 1 I g B R AT O i
e
o WREE 1 BRARESE /N HI B E BRI ANYR T LN SR - WO\ LRSS B = M A0 MOSFET |, 445 Fid
LR P BN R3S . BN S A% s T IE R 2R MOSFET ( #eibim ) AOVEARETIE. [FFE | K
N 28 1E i TR = 0 MOSFET ((VIN 4k ) MR T . 52 51K 8-25 (1) “FRH 17 .

o HANREEAMGIRES 1 AP A E B TR AR A MR MOSFET 21| i /sas ol R R 8% |, Fl it ek
22 M M MOSFET MRtk . ] REth S Ur St E B0 MOSFET (Y5 AR AN 4 H L 25 2% 1) it 1
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3. PCB 2k N SW 5 i, e iR m M (48] ) MOSFET A% (M ( [A2 ) MOSFET (¥ M A Hi J8%
P E R BAURLATRER T 5. AT, SWOERSRIEN EMI RIS | BRI A K.

4. IH{E MOSFET #illif i @ I AT MOSFET A Ry ER F I, WFGIEA LA AR AR S B AR 1T .

5. SW 5| JHIZE 42 3 Th 254 e 2% 1 FF 45 55 90 FAE s O A A% X 3 2% 140 [ B 4% 8-25 HHERER 1 [ [ 24k FLRK
AP IIER MOSFET M4 H %5 (Coss) MR T — MR HLES |, ZH B SAE SW T sS4 5I N Eii (#Eid
50MHz ) #R% . WiRAInEES] |, IR EEE S B S TR BRI E RS IR RA L SW 5
FEI R 25t RAUE PR . 7EMRZEOUT , A SW 1 SUEHE: ] GND (1 £ 1 H BH 28 1 L 75 28 22 P 2% X 2 2 i)
IR H IR NEAE R . $RALEN X PCB 7 J& FR 22 P 2 M & e IR B . dn SRR 0 SW 51 A4 O HR 44 e
R, TURT DAAE 7 A R N g 2% et

8.4.1.2 W IREENAR R

LM25137 i AR DN A A BX 30 5% B A AR HE AR . F & BB XIS [ 4% ] MR B i th 2%, RERS SR AR KA (e
T BARFEI _ETHRT BRI ], AT B T 2h %6 MOSFET DA bR i k47 B M SG W i e o SRAf 4 A 2 AT BE
PURIEHIAG Y, A1 dildt FTRES S BOCIEHEZ IIRE -

JTT R b > F s A A AR A 2 R R AR SR B T R MR RE [ kR |, RN TR 1R 42 5 MOSFET M FE 2 8 9% 1

IO AN HL G R R SRR R (MR AN Zh R BB WL ), AR TR AR AR R B iy A A I I B I RME AT S 3

MOSFET FFoei A 2E . DL R IREK IR B2

o 3% 2 @Ml MOSFET , Qq. 7Em Ml MOSFET BN , KM EZS (a5 ) AR A MR R S0 28 A
il MOSFET , #A)5 FHiEil SW B F 2 5 s A28 0 T 1o AR, 5 Bk Wrm il MOSFET , KHLRM E
2% (Jazh ) AR MR RS 28 AN = ) MOSFET |, AR5 Filid SW et ol 315 sh e & 2 i i 1. 152
e 8-25 [ “FRiEg 27

« B 3 KM MOSFET , Qp. 7E{KM MOSFET SiEMAR , KT VCC 225 F 258 85 Uit Im) it Al Bl 5h 28 A )
MOSFET , 48 & F il i e i i [0 R 25 8 (1) i 1o AU, A BRI MOSFET , K HLji A& MOSFET
I AR 28 1m0 A A SR B 5 AT GND |, AR J5 Pl i Bzt it 9t [N MOSFET MYtk . 5 S [ I 8-25 1“3
3”7 .

TEA% FH = MOSFET M 3K a3 He B 24T B v, T s 20 i SGREAE DL FE B AT R FE 7

o MMHRERZD#8 i ( HO1/HO2 A LO1/LO2 ) Z =M B MOSFET #H M AR 1% 82 A UL T Be 5L, I I8
R AE HUR . EVER IR MR IR Sl FEL IR AT BE A 3A. ] 0.65mm (25mil) B BRI . FE L E
WXL 2 H — AN a2 AN EAAZE D 0.5mm (20mil) KB L. ¥ [HO1, SW1] F1 [HO2, SW2] ki izE 26 4F
F4 6 LM25137 A ik ) & MOSFET |, M 78 431 FH s H5 0

« R4 M VCC Al CBOOT1/CBOOT2 5| fHIEIFH N FEL 25 85 (1 RV IR B B 42, RMIX e i 2R g8 S iR iR iA
3A MRS R N MOSFET Ml 7e . BARKRUE | K B 25025 8% CrooT1 ! Coote HEiL LM25137
FIFIR; [CBOOT1, SW1] Al [CBOOT2, SW2] 5 Xt i E , ttt/R Al ek /b 5 s gk sh a5 A O BE ) « R
27 WA, Bk, ¥ VCC HAS Cyce FEi LM25137 i) VCC H1 PGND 3| JAISCE , i /LAl et/ 5
RIS 2 AH SCER “3R % 37 HIAR.

8.4.1.3 PWM =4I RHK R

B SEIE TR MOSFET S S 7] Resh 46 i M SR B 88 A 28 K 5, e —3k | SRR I5HE 5 DL B RS

ARSI 4 A mT U@ R 7 =Un L% &

1. or BRGSO | A8 A e RSP T RS AR 75 B

2. KL COMP1/2. FB1/2. ISNS1/2+. RSS Fll RT H 2% 1) AT BUBAR LN 8 28 F0 I A3 25 vy F 5% 45 550 (il
SW1/2, HO1/2. LO1/2 8 CBOOT1/2 ) it & , LAl G . [FHZANWIHEME NP, Rl
W 5t (FB) 22k 5 HL R 28 28 N e A B 2 T K o

3. K bR O PR g (TR ) SEATAHN FB Sl RCE | AT FB R TR . Rk M
S5t L R #3 A1 TECE $7 AL BT 75 () R A R b

4. DLZEAIIERA [ISNS1+, BIAS1/VOUTA] #1 [ISNS2+, VOUT1/2] 752k |, M1 58 PR Hy /b g s 45 B |, I
o FH IR SCE 7 OE 2 238 A R 40 U rE L8 (a0 SREEAT B2 AT rE A Il ) B RS I F 2 8 (A SRk AT
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2 HL R 3% DCR HLA N ) o BEARSKRIG | &/ b 26 %) BIAS1/VOUT1 | /& 80mil (2mm) , PUR T
A MU /N 55 900N S LIRS DU AR 51 0 P s 1 L A % ) S % o

5. RA[REHLZE/N VCC A1 VIN 5] S AN 28 L A 25 2] PGND 5 B PA B THIAR o R IX 26 o 25 28 ) AT RE SR T
LM25137 i & .

8.4.1.4 #HiH-FnA 7
Sof T2 I AR BX s 28 A B R YR LDO R 281 PWM fdilgs , LN A H St K Hse A i TARREYEE

+ D3 MOSFET H°F Sy R sl i sk

. TSR

o TR (0B RS LDO R | T )
o BRI A AR

N PWM 21 28 7545 58 IR B YE L N R FEPE R, B 0h 20 o VR RO EIUR B P A iR e, [R5 R PR R AE
WUE R LA . LM25137 251 8% % H /N 6mm x 6mm 36 51 i VQFNP (RHA) PowerPAD #}2% | ]j5 /£ — %41
MNHESR . At gE A R f R bR AT T B

36 5| VQFNP 5 2552 {1 1 —Fobid i 3 25 i 50 40 R B A S B S0 B i 2. BOAR S 25 1A 41 3 548 5
ANHEERER BRI 5I 4 (HEREREE LM25137 88403 (e ) o BT LR Z s st |, FH
PCB &1t AR FHUERL . Bod LA, DI ECGE B IEA R S, LM25137 171 & (R B R e 48
{3255 R 7 PCB izt )2 b, MTTB AR B 2 — MR /N 1E .

FRIFRLS AR R P 1 2 AR 2N EAR Y 0.3mm 1AL, XL fU IR R . £ )R
PCB #it i, % R IulE T I PCB 2 EINE — DSt . ZFEAPONIIRPABHRRA T — 47
I, T HIE ARG T — A HuE T 812

MOSFET &Rt A B2 . &l MOSFET FJR ARG ALI8 5 1E#: 2] VIN JZ RSBl g, KM MOSFET i
ARG AL MERERIAI R ) SW Z | 1H SW Z AR M AR ER R AT fe/N |, LR EMI A8,

8.4.1.5 M PE &t

WHTFR |, T @S — Dk Z AN EE PCB 2 AE SO -1 28 1~ 0 B Ay 80 e S AN 2 3R A3 B i h e
o ) H g B A B A S v AL . AP ER AL T I A — 4L FLKE LM25137 1) PGND 5] il 2 21 R S e 1
. 5540 PGND 784 [X B 82 7 3 25 N g R 83 1R [F10 T PGND W 4840 & JF AR T (1M | IRE S
R AR IR AL E 5. PGND. VIN Al SW1/SW2 B ThZR %ok 1 s iE Lk ( 2307 ) 7T LLRR i) £ 422 0~ T
B o Bt ~F 1 55— e s NS 2 R AR E A il E — S U B 26

8.4.2 T/t

fR3E LM25137F-Q1-EVMSD3 Bit , 1 8-26 Jor 1 X th A 20 B FE AR FRE A (K FL I A JRy o 121 1R AT PCB (1928
2 2 NTRZIE T J7 H s 5 PR B e IR 0] 642 , AR RRZ) 2mm? §)/NTFR T 56 B YA B, o« 1% 30 % T AR 06 ZBUR ] fig
N, DR K PR Rl /) LR AR B 2 2R LR, AT R/ TR T s R I v AR (R R EGE R EMI RRAE ) o 5
EZ LM25137F-Q1-EVM5D3 1F4 HEHH LM5137F-Q1-EVM12V 1F 1 #4: EVM FH F#674 .
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Locate the controller close to the power stage — Copper island
keep gate drive traces short and direct connected to AGND pin

i
° INSTRUMENTS °
Keep the VCC and ‘,SROB]"’C =

BOOT caps close to

their respective pins l
Connection to the
EMI filter located

on the bottom side

Use paralleled 0603
input capacitors close
to the FETs for VIN to

PGND decoupling

CAUTION:
HOT

SURFACE

3]
UouT1
=

:gs[]
m Yoot

Optional jumper to connect VOUT1 and
VOUT2 for a 2-phase implementation

& 8-26. PCB Tii 2

e 8-27 R, AR IR B i AN MOSFET Q3 f1 Q4 , &5 2 )2 L i Eatth~F 1 , 485 i@t 0603
P e ra e ey C30 % C33 ifitlml % VIN. I EL P ERIC & A sl i it de it 132 AT R, s 12k
Mg K. K 8-28 AL S T 1EZ /2 PCB 454 Fr i it B ARG R R IX — Wb, 18] 8-27 R FIon (%R
2 JZ (GND “FifiJZ ) /£ MOSFET 1E R U5 fit 17— MRS Q4 Jstfdm 1105 %R & iR Bl 542 .

FELRES I MOSFET Ml FBR P AN BT 0603 /NUANTERSIH 10nF fig N 8% /NRST LA SR MK ESL AN
i FLERAIER (SRF) AT DU oK HH B ) g PR RE o XL H A 28 1) B 13 22 A B4R D9 12mil (0.3mm) fad FLIE &
2% 2 /2 (GND i ), ATEE— 2 b 75 A2 ALK

AAfi Ry ] A ARSI D BR LA

o f#MINFE MOSFET #I| s jEkaS ( XHFAANEIE ) (19 SW &R B R el B8/ N AR THEIAR | AT v /b o 25 0 A RN e S
EMI.

o K IC FEIEThE MOSFET i E |, H R Fr MR ok sh as b 4k A i B B 4% . ¥ HO F1 SW bk Ak N 2= 7wt | IF
¥ LO LA B AR B P B U .

o SXFTRUBREL T | 7E IC TR —AME R T . 7E IC FIRE A ERAR AL (DAP) L S8 AGND
T AT PGND Ho 5432 - 1

« Hhn BIAS1/VOUT1 &k 56 B |, Lli/ME 5 VCC (i B LIRSS L R 2 | W&l 8-29 Fios.
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Place a pair of 1210 input capacitors
(C35, C37) on each side of the FET in
a butterfly layout for field cancellation

35

Input capacitors
0 (1210)

® High-frequency switching current loop

o with reduced effective area for lowest

Place four paralleled 0603 Y i power-loop parasitic inductance
capacitors close the drain of the
high-side FET and connect with FET
vias to the GND plane on layer 2 capacitors (5 x 6mm)

P 4 (0603) C32
C33 R R S Keep the switch-node copper

area as small as possible

Low-side

(-]
(-]
(-]

Use large copper area for

heatsinking of the high-side FET Place the inductor close to the FETs and

Inductor use a cutout of the copper underneath to
avoid parasitic coupling paths

Optional RC sense network for
inductor DCR current sensing

0O 0 0 00 0 0 O
0O 0 000 0 0 O

€39 R17 §|
o

Shunt resistor for current sensing
with centrally placed sense vias

co0o0 o 000 000
ot o
Locate the output capacitors Output capacitors (1210) jo 0 ofo fo © o | Shunt (1225) | lood od
(1210 footprint) close to the o
inductor (@] ; R1G $
=
O O VouT O
&l 8-27. THERF LA

Tightly-coupled return path
minimizes power-loop impedance

2222;522 High-side Low-side
\/IN  MOSFET SwW MOSFET
GND GND
y = RN
P [/ 0.15mm
L2 — 7?
L3 « 0.3mm
L4 vias
L5
L6

ARBLVMER , WS PG IR 205 R ) % T 187 A 0 ELIR) EL i Fe e s 1 E IR e 4o

& 8-28. AH 1k L1-L2 EA IR PCB & R # &
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H(0[0]01010101010(01010)010

Use a wider trace to
connect to BIAS1/VOUT1

Current sense traces
routed differentially

VOUT2 sense trace VOUT1 sense trace
GND VOUT2 VOUT1 GND
.0 g . . oL a
& 8-29. PCB W2
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9 BRAFF SRS

9.1 BT Hr

9.1.1 BE=77= B A FHFEH

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 .

9.1.2 FRFZH

TILM(2)5k 41 [H)20 5 R348 B 3.5V & 100V i A\ TAEHETER ( W5k 9-1 A ), AN &R & FE 10 S
PRALRVEYE . W R AL R R .

AfEA LM5137F Al LM25137F SR BT R4 SIL 3 brdE I DhRe %2 Rt |, sl & R0 el B & s
& A EMI FIBE 55 5 40 ] SR I B BT

x 91. AF BEER/EREHH R

BB | SR Vin TEE S AR SR R bz gl FERM
LM5137 W IE 4V % 80V e El A 5V 90° i 100% (525t
LM5137F G IE 4V % 80V U F AR 5V 90° % SIL2 5 3
LM25137 WGHIE 4V FE 42V WA Hl A 5V 90° % 100% 25t
LM25137F G IE 4V % 42V U F AR 5V 90° ## SIL2 5 3
LM25139 HEIE 4V FE 42V A {1 B 7 AR X 5v K& DRSS
LM5141 HUEIE 3.8V & 65V DA FL RS 5V ANiEH XA X 5
LM25141 FEIE 3.8V & 42V WA F A 5V ANiE U W IR 5 7
LM5143 PYSTiBIES 3.5V & 65V WA F A 2 5V 90° s AR 3R 5 45
LM25143 WU I 3.5V & 42V AP P A 5V 90° ## L A 0K 2 3
LM5145 LRI 5.5V & 75V A 7.5V 180° MH#% Pavanlik
LM5146 LS 5.5V # 100V H A 7.5V 180° Hi% 100V ¥ A\ R
LM5148 HEIE 3.5V & 80V WA F AR 5V 180° %% DRSS
LM25148 P I 3.5V £ 42v s {1 B 7 4B 5 5V 180° H# DRSS
LM5149 ERThis 3.5V £ 80V e i Pl AR K, 5V 180° i AEF
LM25149 R DS 3.5V & 42V U P A 5V 180° 1% AEF
LM5190 HIE 5V # 80V WA FL AR T 7.5V R5E ] ccicv
LM25190 P IE 5V % 42V W {1 B 7 AR 7.5V K& ccicv

FAFEIT R IHE WS LU Sehy -
« LM25137 Hit/Hiiiswlas Au#EA [ Ti1 575 F1 PSPICE 1jj F AR
+ LM5137F-Q1-EVM12V F1 LM25137F-Q1-EVM5D3 Altium A7 J& 5 SC4F
* Ax Tl WEBENCH #1i1-#38% |, i&1 i WEBENCH® it L
o HXRTINSHEWHE |, iEViA Tl Designs
 TI &%t
~ 450W VYIRS A IE [k FE s 2 i i
- A#H GaN HJFIFFHRT 20V )y £ 60V )N 600W JTER FHHIFIE o A8 2 153

9.1.2.1 {8 f§ WEBENCH® T Bzt R
Adi At DUE R LM25137 #3145 WEBENCH® Power Designer 6% & il 5 it 77 & .

1. EEREARABE (Vin)s B (Vour) AR (lout) 225K
2. (EAPULERERAL , AT SRS AL, ACR . SRR RARA .
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3. CRAERRIBOT SEMAES (TI) HoAd T AT B R 5 SEAT BB

WEBENCH Power Designer $2it 7 52 il J5UH B 515 51) T SEi0 8% A AL 02 1 1l B0 Rl B o

FELZHIBEOLT | ATHATBU TR #RAE

o BITHAMNA, WEEIRIE KRR ERE

o BATAMEREDTE , TR AIATE R

o fE il R B PRI JR 7 S AR ] CAD g 3R i
* 4TEI PDF X BiHR &S I S RFEIE =

X WEBENCH T AMHEZ(EE , & Vi M www.ti.com/WEBENCH.

9.2 UYL HE

9.2.1 KIS

BB, ESRU TN
« HFHER

- fEINER (TI) , LM5137F-Q1 12V, 20A 55 H 1P 14 ke
- HEINAXES (TI) , LM25137-Q1 iF /st
- MRS (TI) , LM5143-Q1 EVM J1 /1755
- MRS (TI) , LM5141-Q1 EVM JH /1751
- MRS (TI) , LM5146-Q1 EVM /1 /1751
- MRS (TI) , LM5145EVM-HD-20A 572 /% 11 bk
- {EINAES (T) , LM5149-Q1 [ /& 15 a8 1T 1 P B F 15 7
- EINACES (TI) , LM5190-Q1 CC-CV KE [k 15758 115 e
o RIHTFM
- fEINAES (T, 0716/ LM5137F-Q1 LB V#3451
- FEINES (TI) , LM5143-Q1 &/ 7754 ADAS W 11T VY 1  1: Fot fe 5 ik i
o HIRWE
- BN (TN) , 77T FTF I [ 1 B R 28 i i ST L) a4 6
- EINGER (TN, @/ Tl Zps a4 A IFE I F2/E 75 % T —1C ADAS L FE7 (HEH

9.2.1.1 ik EMI #tit %8

HEINACEE (TN, 6 EMI &S T
TEINASCEE (T1) , A2 EMI A% 08 w5
TEINAES (TN) , A KE I Eii e k5 1E EMI /19 1 FI75 5 11
TEIALES (TN, &2/ 16 EMI H#5 WU 251
H RS
- JEINALES (TN, HIHIES EMI FHsREE
- FENAES (TN) , HTHIE5 EMI AR
~ TENAXES (T, GYFTHTHE ST EMI #1756 K 7] 45 7 15 01 1] FTEE i e A 50 it
— (EINES (TN, LTI AR A7 ar T 7 Vins 16 EMIL JE]25 18 5 2%
o AEINAXES (TV) , LI HI L) FE R AT Jed e ZPEEF 5 H I B i EL DR s s 7% EMIL N T4
o (EINALES (TN, LA FESE I H A7 A R SR (IR V36 10 4% EMI TR 77 B 13 )
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9.2.1.2 PRHHEIR
s HETP:

- MEINACES (TN) , (&S A 5 T E] R 1 B g R B JEH B I B
o MNHFM

- MEINAES (TN, Ait) - FELNELNL, PHFETiEE

~ TEINACES (TV) , S AR AT FE LT PE R 11T 5 B A7 Jd A7 26 75

- FEINER (TN, EFERIC L LEHIGI
- EINACEE (TI) , PowerPAD™ #itt i 7] 4
- EINACES (TI) , i B B bR
o TR
- FENALES (T1) , PowerPAD™ i# )k
9.2.1.3 PCB fiF %K

+ LM5137F-Q1-EVM12V Fl LM25137F-Q1-EVM5D3 Altium 77 /a7 J5 A1
o NAHFM
- NS (TI) , AN-1149 JF55 B AT RiTE
o MK
= FEINER (TN, L LLAEHT T 5 A7 e e 7242 A HE I B i B i Ft Vs 7% EMIL 1 E

o W
- (EINAES (TN, M IS A7 fd 2 I
9.3 BT FEFE AN

SO EERER | 5 PHIE ti.com ERIEAF SO Ie . mith @Ay BEATIEN RV AT ARG A B B
o AREBNEMELE  WER M BT RS BT il .

9.4 L FEIE

TIE2E™ et iz R TR EESH VO | W EBA G RO RENE. 2 iF mmesmit 5., B
LA R B O I | SRR BT A I PO B

BEE AR R AT Y “HUERE” R, B AIEARMEL TI HARM | I A —& R T A 531
NRGLGE S

9.5 FEitn
PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

BT BAR Y N & A BT & I 7=
9.6 FH U ES

LA (ESD) S BRI AR L o A (TI) e UG i 24 0 TS HS s A P A S L . RS ST TE Wy Kb B
A RIS | T A8 SR i

‘m ESD HIBA/NE SERUNITERE RS , KBRS, K IO G L BR W] RETE 2 5 2 BIBUR | IXRBNARF MRS
K DR T RE 2 S B E S LR AR AHAT .

9.7 Rig&R
TI RigE AARVERYIH IR TARE . BT BE4ang Al .
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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 ©)
@ ©)
LM25137RHAR Active Production VQFN (RHA) | 36 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR - 25137
RHAR

@ 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 TI'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 LM25137 :
o Automotive : LM25137-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 30-Oct-2025
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 OO0 O 00 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)
LM25137RHAR VQFN RHA 36 2500 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM25137RHAR VQFN RHA 36 2500 367.0 367.0 38.0
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GENERIC PACKAGE VIEW
RHA 36 VQFN - 1 mm max height

6 x 6, 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.

4228438/A
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PACKAGE OUTLINE
RHAO036D VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

B T £
6.1
PIN 1 INDEX AREA/ 5.9

F 0.1 MIN
(0.13) —~ t

SECTION A-A
TYPICAL

0.00
\ﬂ 2X |
EXPOSED ! (0.2) TYP
THERMAL PAD 10, | } C{L 17 (0.16) TYP ﬂ

Ty YTIT oY 10
Do \ d1s
o) ! (@« t
= ‘ 1l
5D ‘ 37 AA
iﬁ***7+**** Nl 4x 0-32

‘ 0.22
3 .
= | B ® [onic]
>\ ‘ @ j PINS 3, 24,29 & 34
5o ‘ &
5>— | g w1
|
nqaaaaaapall® b 0
36 27 [0.14@ [cA[E]
BIN 1 I%/ 4X (0.17) J L

PINS 3, 24,29 & 34

0.3
e——[3.3£0.1 — 4230454/A 02/2024

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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www.ti.com



EXAMPLE BOARD LAYOUT
RHAO036D VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

@3.3)
4% (0.27) —
PINS 3, 24, 29 & 34 SYMM

32“2225”’ﬁ‘8{ HegH684

SEE SOLDER MASK
DETAIL

CbZG

|
T@ | | D
2X (1) | O ! @ W }
L ‘ | (0.825)
28X (0.5) O o + O ® !
{]} | 37 (1) 057 pye

B 5 P N B«

(5.8)

(R0.05) TYP

@0.2) TYP
VIA

Ay

|

|
24- 488 100
- (062

— (0.575)

(5.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X

0.07 MIN
0.07 MAX
ALL AROUND r ALLAROUND T

/ | METAL UNDER

METAL EDGE | /SOLDER MASK
|
|
|
|
|

|
|
EXPOSED METAL XSOLDER MASK EXPOSED—/ T SOLDER MASK

|
OPENING METAL \ : OPENING

N

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS 4230454/A 0212024

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
RHAO036D VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PINS 3 24423%;232 r (1.15)
36 ‘ 27
g | UOOOOH0P00
_ _ — — — ]
32X (0.25)
5 1
1

—fi
e

N N ‘
2x ﬁ | ~ o+ 74_&},
28X (0.5) w O O O O ! (1.15)
37 PKG
L ¢
O O O O (5.8)

(R0.05) TYP

|
|
y
== N 1
|
|
|
|
|

38800

— 9X (J0.95)

(5.8)

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

EXPOSED PAD 37
75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4230454/A 02/2024

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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