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ATIE PFM/SYNC, RT, CNFG, RSS 75 AGND -0.3 6.5 \%
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AGND~PGND -0.3 0.3 \
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EN1., EN2 %5 PGND ~ 0.3 Vin+5 Y
PG1, PG2 75 AGND 0.3 Vin+5 Y
CBOOT1 75 SW1 ~, CBOOT2 7% SW2 ~ -0.3 6.5 \
CBOOT1 7% SW1, CBOOT2 75 SW2, i < 20ns -0.3 6.5 \
HO1 75 SW1 ~, HO2 735 SW2 ~ 0.3 Vegootiz + 0.3 \Y
s -
HO1 7°5 SW1, HO2 75 SW2, i3 < 20ns -0.5 \Y
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LO1, LO2 75 PGND, i < 20ns -5 \
VCC, VDDA, SYNCOUT 75 AGND -0.3 6.5 \%
BERFOBE AR, T, -40 150 °C
PREIRIE . Tog -55 150 °C
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RO OB ERFIEEERPE -40°C ~ 150°C (FRIZ il iga),

B/ME AFHME BAE| BT

Vin N A 4 80 Y
Vour Hi ) B R DR 0.8 60

SW1, SW2 7% PGND ~ -0.3 80 \

HO1 25 SW1 ~, HO2 75 SW2 ~ 0.3 Vesootiz + 03|V

CBOOT1 7> SW1 ~, CBOOT2 /75 SW2 ~ -0.3 5 5.3 \%

FB1. FB2 75 AGND -0.3 15 \

EN1, EN2, PG1, PG2 /% AGND -0.3 VN \%

ISNS1+, ISNS2+, BIAS1/VOUT1, VOUT2 »>5 AGND -0.3 80 \

VCC, VDDA, RSS 75 PGND -0.3 5 5.3 \%
Isyncoutr | SYNCOUT it o mA

PGND 7> AGND ~ -0.3 0.3 \%
T, T ERFRE AR -40 150 °C
(1) HESEBMESRMEL, 7 A ADPMERE T H LI ESILTOD LTI, HERB LT ARSI ONTL, TEAAEME 22 LTSN,
6.4 2ICEE T S 1FH

LM5137-Q1
BTG A RHA (VQFN) BAAL
36

Resa BEAERD D A PR~ D ERHT 33.2 °CIW
Rauc(top) BEAIRD—A (R ~OFPEHT 24.2 °CIW
Ress RO I~ DB 14.1 °CIW
Wit BB ED Ll ~OFE T A2 0.4 °C/W
(N} BB DI A~ DR T A—5 14 °C/W
Raucibot) PEATRND— A (JETHT) ~OEEHT 3.6 °CIW

(1) ERBIOBH OBGMILIED TR HONWTR, [ RBLIC o or = DE G T TV or—ay )= B TIESN,

6.5 ERAVFE
FEAEE I Ty = 25°C IZB DT, H/IMEBLUEKMEIL Ty = -40°C ~ 150°C Ciii I FE T, FRICFEHDZ2WVIRD, Vi =
12V T4,

A= FRNEH | RoME  muE BocE| B
AFIEIR (VIN)
la-sHDN VIN ¥y b0 i Ven1 = Venz = 0V 3.6 pA
lq-sHDN-48v VIN ¥ 4w b0 B Vent = Venz = OV, Vi = 48V 6 pA
la-sTRY VIN 242 A 0.6V < Venip < 1V 260 A

. 1.05V < Veniiz2 < Vins VvouTt = 5V VyouT
P - -
lo-sLeep ;/I:I)’\JVXU 7. Vwourt = 5V Vourz =33V, L¥al—rarPIzARfRL, A1y 1.5 pA
' F 772, Verwmisyne = 5V
.. 1.05V <V SVin V =5V, V.
B - - EN1/2 = ViNs VvouTt + Vvour2
lo.SLEEP48Y ;/I;\IV/\\)/ :jicb VvouT1 = 5V. VvouT2 =33V, L¥al—sauh, AL, AfvF 31 HA
U YN 7721, Vpemisyne = 5V, VN = 48V

PN LDO (VCC)
VvCe-REG VCC DLFal —ra it lycc = OmA 4.7 5.0 53 \%
Vvee-uvio VCC UVLO b B ALy a R 3.7 3.8 3.9 \%
VvCC-UVLO-HYST VCC UVLO ERXT YT A 300 mV
lvcc-ReG VCC % A it il BR 175 300 mA
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6.5 BRI (Fix)
HEAEEIT Ty = 25°C IZBIFAE T, S/IMEB I OB RIEIE Ty = —40°C ~ 150°C THEHASNET, FHIEERA2WVERD, VN =

12V CT7,

STA—5 \ FRINEfE | RoME m RociE| W
PN LDO (VDDA)
VVDDA-REG VDDA OL ¥zl —a Bt 5 Y,
Rvbpa VCC 1Z%9% VDDA #ht 12 Q
SR SA T (BIAST)
VBias-oN Veiasivoutt L5 1230 4.1 43 45 \Y%
VBIAS-HYST IRAT ACAT Y AET 130 mvV
V77V RAEE (FB1, FB2)
VRer1 L¥al—var i FB /T 792 800 808| mv
BREEEAX—7 /1 (EN1, EN2)
VspNiz2 NI NHEAL IR DALy R [ Vengp SEH B0 0.6 \Y
VEN1/2-HIGH AF—T NVEBESLH ERYAL vl Veni B B AL F 2 7GR 0.95 1.0 1.05 \%
VEN1/2-HYS AFR—T NWEAT VAT 50 mv
lEN1/2-HYS ATV ABTREFINT D Venig = 1.1V -12 -10 -8 pA
Hi#1EJE (VOUT1/BIAS1, VOUT2)
VouTi/2-3.3v 3.3V [ A ERA b Reg1/2 = 7.5kQ. 4V < Vi < 80V 3.267 3.3 333 v
VouT1/2-5v 5V [ E H )R EARA b Reg1/2 = 24.9kQ 4.95 5 5.05 \%
Vouti/z-12v 12V [EE HREARA B Regij2 = 48.7kQ. 13V < Vy\ < 80V 11.82 12 12.18 \Y
xF— 7.7 (COMP1, COMP2)
Imi12 EA MIH AL 205 2 AVeg1j £50mV 400 600 us
VCoMmP1/2-CLAMP COMP /7 7 &I+ Veg1p = OV 1.75 V
Icomp1/2-sre EA Y — i Veompire = 1V, Vg2 = 0.6V 120 pA
lCOMP1/2-SINK EA v o Veompizz = V. Vegie = 1V 120 HA
VDRIVER1/2-DISABLE %ﬂ?T§EI<‘?4/§b§?&§ﬁ{téﬂé comp 100 mV

ALy aVREIE
7’U— 7wk (PG1, PG2)
Vpegii2-ov PG1/2 i@ %)E SiH B ALy a R 103 105 107 %
VpG1/2-0v-HYST PG1/2 OV EAF U 1 %
Vpg1/2-Uv PG1/2 {&&EIE MB FMDAL ALK 93 95 98 %
VpG1.UV-HYST PG1/2 UV EXTUT A 1 %
t.PG1/2-DEGLITCH(R) PG1/2 7V FBRENH B3 1.4 2 2.6 ms
tporzpecLTcHE)  |PG12 27Uy FIErs Fasy 60 90 120 s
RpG1/2(on) PG1/2 A A&t F—T U RLAL Ipgij2 = 250uA 100 250 Q
ALy F 7 A B (RT)
Fswi AT 7 A Rgr = 100kQ 75 AGND 230 kHz
Fsw2 ZAoF T R E 2 Rgr = 10kQ %5 AGND 1.98 2.2 242 MHz
Fsws AT 7 T 3 Rgr = 230kQ 75 AGND 100 kHz
SLOPE; AR — 7 i 1 Rgt = 10kQ %6 AGND 500 mV/us
SLOPE;, NES AL — 7 {2 Rgt = 100kQ %5 AGND 42 mV/us
ton(min) PWM fe/ N4 B ] 22 35 ns
100% DF 2—7 1 $AVNEEKLT DD,
torF(min) PWM f5/ N4 5] SIS T A — VR o7 T BRI, AT E B 45 ns
HeCHlE
Dwmax BRT 2—T4 A7V 100 %
FI#HH A (SYNCOUT)
VsyNCOUTHO SYNCOUT o High {kHEEE ‘ IsyncouT = -4mA 2 v
10 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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6.5 BRI (Fix)
HEAEEIT Ty = 25°C IZBIFAE T, S/IMEB I OB RIEIE Ty = —40°C ~ 150°C THEHASNET, FHIEERA2WVERD, VN =

12V CT7,
IRGA—H T AN BME RYEE BOKE|  BYw
VsyNCoUT-LO SYNCOUT @ Low (KAEFE T IsyncouT = 4mA 0.8 \%
tsyNCOUTT |'_|O1 {)ﬁ%%ﬁ”)i:‘/‘\/\\ﬁ‘ﬁ) SYNCOUT D37 VPFM/SYN(E =£V\ Ts =1/Fsw. Fsw I Rrr = 25 us
B ERYZy Y ETORAE 230kQ TE&E
teyncouT2 |'_|O1 {)T/‘At)%ﬁw):ﬁi‘/’/\\f)‘ﬁ) SYNCOUT D37 VPFM/SYN(E =£V\ Ts =1/Fsw. Fsw L Rrr = 75 us
HF BTy ETOIRGE 230kQ THIE
VR EEBERBL ORI A S (PFM/SYNC)
VPEMALO PFM M AL w2 LR Low 08] v
VREMHI PFM it AL v =LK High 1.2 Y
Vzc-sw PrruAgAL v ALk 5.5 mv
Fsynoin JE A R 1 Rgr = 10kQ. AFRIE(E R IREL D £20% 1760 2640| kHz
tsync-mIN SR D e/ )/ L AN 20 ns
tSYNCINHO Ij_FM/SYvNC @\f‘\/ft)J:ﬁ:iV)i“/“/\‘ﬁ‘E HO1 ™ 2 ns
S BRIy U ETOIRIE
tPEM-FILTER SYNCIN 7°5 PFM E—F 14 70 us
7 —+hANF o7 HE% (CBOOT1, CBOOT2)
VBOOT1/2-DROP WIS A A —R DIES5 [F B JE M T lceooT1/2 = 20mA, VCC 7°% CBOOT1/2 0.8 \Y
lsooT1/2 Z\?JOOT 75 SW SDRE, 24T 7 Ven1z = 5V, Veeootire — Vswiz = 5V 2 HA
VBoOT1/2-8W-UV-R iBFQOT 75 SWUVLO LB LAy Vesootire = Vswiz YLH £ 2.7 \
VBOOT1/2.SW.UVF S/BFQOT 15 SW UVLO Y6 FANAL g Vesooria — Vewi 325 410 247 v
VOHARGE-PUNPIZ: |5yt 7 BRI losooTii2 = OpA 48 v
|CHARGE-PUMP1/2 Fr— TR T S E Vegootiz = 3.5V 20 pA
INAFARZ—REFA% (HO1, HO2)
VHo1/2-HIGH HO1/2 High J{KREH &£ lHo1/2 = —100mA 95 mvV
VHot/2-Low HO1/2 Low AR )& E Iho1/2 = 100mA 43 mv
IHo1/2-SRC HO1/2 &—2 Y — A& Vhotr2 = Vawiz = OV 2 A
IHo1/2-SINK HO1/2 ¥—27 & VeeooTi2 — Vswire = 5V 3 A
a—H% AR5 —kRZA% (LO1, LO2)
VL 01/2-HIGH LO1/2 High fRHEH! 718 1+ ILo1/2 = =100mA 100 mV
Vio12-Low LO1/2 Low RfEH /1B E lLot2 = 100mA 58 mv
lLo1/2-sRe LO1/2 B —2 Y —AE i Vo = 0V 2 A
ILo1/2-sINK LO1/2 ¥ — U i Vyce =5V 3 A
TETTAT TREA LK
tbEAD1 HO1/2 477535 LO1/2 DT o RZA I 20 ns
tbeAD2 LO1/2 475 HO/2 AL ETOT v R¥A L 20 ns
ZF—KT 7 (RSS)
Rss1 1.5ms 7 hAK — hHE[H] Rss1 =0Q 1.5 ms
Rss2 2ms V7 hAZ — (] Rss2 = 8.06kQ 2 ms
Rssa 20ms V7 R RS — RS Ress = 95.3kQ 20 ms
FaT VT H DIEAR I T2 (DRSS)
fm 2R R 7.2 12 16.8| kHz
AfssioLr giﬁ&@iﬁ‘&x&%iAM&%ﬁ%ﬁw T Rones = 19.1kQ E7-13 54.9kQ 5 5 %
Dfssair giﬁ&@i#"&x SIPT AR 2 5 = 20.4kQ F21 71.5kQ -10 10 %
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6.5 EXEE (FX)

HEAEEIT Ty = 25°C IZBIFAE T, S/IMEB I OB RIEIE Ty = —40°C ~ 150°C THEHASNET, FHIEERA2WVERD, VN =
12V T,

STA—5 \ FRINEfE | RoME m RociE| W
BB (ISNS1+, ISNS2+)
Ves1/2-TH Current limit threshold ISNS1/2+ 75 VOUT1/2 £ THIE 54 60 66 mv
tDELAY1/2-1ISNS+ Vs 725 HO A7 ETO ISNS+ IEH4E 48 ns
Gesie CST7v7 A4y 9.5 10 10.5 VIV
Ves-sHARE COMP 7B B DN EE Veompiz = 1.2V 54 60 66 mvV
WLy 7 E—F
HICpLy Y 7B — RO B IE Visnstiz+ — VvouTiz > 60mV 512 PA
HICTime by 7 E—R ORI Visns1i2+ — VvouTijz > 60mV 16384 FAL
Pl Ty
TsHp Y=< Sy MDAy aLR R 5 175 °C
TsHp-HYs P VXYM ERAT YA 15 °C
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6.6 A=
VN = 12V, T, = 25°C, FFICERak D720 BRY,
100 100
e —
95 ///— ——— S 95 /
\
—~ 90 / 90 1
ol Ll
Qo ©
= =
G g o
/ _V|N=8V // _V|N:8V
75 — Vin=12V 75 — Vin=12V
— VN =24V — VN =24V
— V|n = 36V — V|y = 36V
70 70
0 5 10 15 20 0 5 15 20
Output Current (A) Output Current (A)
8-4 =5 Venz = 0V Fsw = 440kHz 8-4 5P Vent = 0V Fsw = 440kHz
6-1. E L AT L ORER,. 5V N 6-2. ELAFEDORER, 3.3V D
v i i R T T T T R I
VIN 2V/DIV =
VOUT1 1V/DIV VOUT1 1V/DIV
T VNIV ]
VOUT2 1V/DIV \;
T, [ [ Ly L
" -+ - T
I0UT2 2ADIV ]
E i hh—-—-.—.
1ms/DIV | r I 200ps/DIV |
s ol [ | | [ L
8-4 M 5A OHLHEAN 8-4 =M 5A OIBTIEA R

E6-3. R — b7 v T

6-4. vy U N
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6.6 FARIVIFMY: (Frx)
VIN =12V, TJ =25°C. %&C%ﬂﬁ@iﬁb‘ﬁﬁ@o
SW1 10V/DIV SW2 10V/DIV
VOUT1 200mV/DIV
. H }0—1 Lu b Ln L\h Lﬂ F
Am =
I0UT1 10A/DIV
100us/DIV 1ps/DIV
8-4 &M Vout1 =5V 2A/us A/L—L—h [ 8-20 %1 Vi = 48V Vour = 12V
6-5. BFBELE 6-6. 211 vF/— RERE
5 400
3, 3
S < 300
g o
3 3 // S
€ €
3 8 200
3 3
g 2 3
c >
g 3 100
E ©
21 »
»
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 < Vg <1V
Vent = 0V, Venz = 0V
. . 6-8. RF U /N\A FLERLBE L DRER
6-7. v v MY U BOBIE B SRE & OME v
3 4
j::': f’: 3 — |
- - L
g 2 & —_—
3 _— 3
§ — § 2
5} / o
8 — 3
51|l =—— 3
o o
3 g 1
7] 7]
0 0
-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)
Vin =12V, Vyours = 5V, Vyouyr2 = 3.3V VN =48V, Vyouyr1 = 5V, Vyourz = 3.3V
6-9. AU —FHL Bifi &BE L DR 6-10. U — 7L B &R E & DBRR

14 BRHCET 77— R 2 (ZERSCEHOE DY) 255
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6.6 fARAIHE (Fex)

ViN = 12V, T, = 25°C, BHIFLIR D722 R,

3.34 5.04
3.32 5.02
= >
S @
3 g
2 3.3 % 5
5 > —
2 =
3 £
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. BEE 3.3V HHEE L BELDBR®R Junction Te mperature (°C)
6-12. @& 5V HABELBE L DBR
12.1 808
12.05 804
s —
Q b
g o
= (o]
S 12 % 800
El > -]
H e
11.95 796
11.9 792
50 25 0 25 5 75 100 125 150 50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
6-13. EIE 12V W HhBE L BRE & DB 6-14. IBREIE & B EE & DBI%
5.2 5.2
5.1 5.1
S s
Y Y
E: — g —
g 5 g 5
< Q
Q O
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)
IVDDA =0mA IVCC =20mA
6-15.VDDA L ¥a L —> a v BELERELOMR 6-16.VCC L¥alL— avBRELEEL DB
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6.6 fERHVFHE (FrX)
VIN =12V, TJ =25°C. %&C%ﬂiiﬁ@fgb\@@o
4.2 6
— 5
s 4
8
: S
g 3.8 o
= 2 3
o S
- 3.6 Q
=) o 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 Tenjperaturte ( i) _ VCC Current (mA)
6-17.VCC UVLO R b v > 3V R &LBE L DR 6-18. VCC EsIfR &8 & D B%
100 110
98 108
=S =S
[2] (2]
o =]
S 96 S 106
= <
[ [
[ [
E £ ]
> 9% > 104
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 Temperature (°C) Junction Temperature (°C)
6-19.PGUV R v gV REBELDMR 6-20. PGOV XLy 3L REBELDRR
10.4 66
s _ o
§ 10.2 E
[0}
é 8 62
: e
g 10 5 60 —
g g | —
C
& é’ 58
5 9.8 o
3 © 56
9.6 54
-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) S0 25 0 25 50 75 100 125 150
= Junction Te mperature (°C)
] 6-21. P P & Bg N . oL -
6-21. WAL X R7 ¥ T74 ¥ LRELORR 6-22. BAEY ARV Yy ¥ a )b K EBELOBE
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6.6 FARIVIFMY: (Frx)
Vin =12V, T, = 25°C, FFHIZELaR D72 RY,
1.04 50
< 40
2 1.02 -
© S
g o
S E 30
—
el 1 c //
S -
o S 20
(= E —
E 0.98 s
10
0.96 0
-50 -25 0 25 50 75 100 125 150
Junction Te mperature (°C) -50 25 0 Junczti?)n Te r?w%eratuzg (°C)1 00 125 150
6-23.EN IB VRV v )V REBRELEE EDOBR 6-24. BN VBRI & B EE & DEIR
250 120
200 \ 100 /
g \ S 7
g 150 8 /
s 3 60 A~
o 100 4
E 040 A
o e /
50 \\\ 20 -
~—— /
0 0
0 400 800 1200 1600 2000 0 5 10 15 20 25
Switching Frequency (kHz) Soft-start Time (ms)
6-25. RT & R A v F > U Bl & DB 6-26. RSS #iL V7 PR — MR L OBfR
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7 SH4HEREA
71 =

LM5137-Q1 13, ERERORIMFERRETEL ¥ 2L — 252 FET 572D I BT R COMEEZH A T2, 727 Vv F ¥ 3
WAL F 7 DCIDC 2 v —F T4, ZOT A AT ba—77 73V L TGS, 3 DDOREZ & T 7 r—
ar DA T arBNHVET ASIL B £721E ASIL D %G, $hEH D 2 DOF T T a AT R E B OEREETF ) M
b\\i—a—o

LM5137-Q1 I% 4V ~ 80V DJEW A EEHIFH CEIEL . 3.3V, 5V, £72iX 12V O E H /) £721% 0.8V ~ 60V @
A 1A T AR SO ET, Zoffunedtuvar b —J I AREe—YARD MOSFET #—hRZ
ANRZNELTEBY, ZNENN 2A Z G, 3A DY — &Rz v 7 CEXET, TETT47 T oRZA LHIEIX, A1
T TEREPORT 4 FAF—ROE @& i/ NRICIZ DI G Q0ET,

T MEREUEIZA# 7% DCR &ttty v 7V HE T o8 — 7 &EiRE—RHIENCEY A D74 —R 74V
—R., P AZNVEAL O —7EBIHIIR, 22— Wi 2 ERLET, £, BRT—FHEE, mAEBEELER 2y
TTONT IV —arOBEETET TR, mEEA (XX, 10 X 1) BRERIGEIZ, BIEWT 2—T 4% A7
VLA R — U ET, FIRZRO E T 100kHZz ~ 2.2MHz ORI Ca—HF—RN 70 s I L R/RETHY | S ray 2
Z PFM/SYNC (Zi# 32281280 | H&K 2.5MHz OJE 5 R 22 L8 ATRE T, = — Y — 38R AT6E7: PFM
T—REEREICLY . REFEE @ —R (DCM) BifEZ A R —7 ML T, BAMSIER O RESS I ESE, MEE
NEAERT DN TEEd,

LM5137-Q1 1Zi%, H#f EMI 244 (CISPR 25) ~O L S b 3 DHRE S STV ET, A7 va AT
T LYEHUE A2 (DRSS) Hff Ik —27 EMI S 7 X F ¥ ZARJK L 72 30| [RIRFICT ¥ 7747 7 — R TA /3T
JEWE el 2 e/ NRICHI 2 £, H& IS, 2 2Dar e —T Fx R DOA X —I—TEEONFIN 180°F N T DIk
W&, AN 74N BZ) T ear T oY OEEPNMERSNET,

LM5137-Q1 1%, BN DU 2o X T VT T TRl LGRS R & D 36 B VQFN Ry —U T sive
KR
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72#ETOY IR

PFM/SYNC [

EN1/2 [

VIN [

AGND

EN_BIAS

CURRENT SENSE

+ AMPLIFIER GAIN = 10

ISNS1/2+ Ea
VOUT1/2 L T

VREF
VREFs PG VTH (760mV, 840mV)

comp1/2 [ ]

SLOPE
ComMP
RAMP
F8 o ERROR
SELECTOR elec AMPLIFIER
FRi2 [J——————»{ 33VAVI2Y INTERNAL FB, 600uS
or exteral FB * k
800mV
| SSmme ILIM
| +
|
|
|
|
I ¢
| EN1/2—>}
| =
|
|
|
| 760mV
(8mV hyst)
| 90ps
PG1/2 DI—L glitch filter INTERNAL FB
| 2ms recovery
EL delay
840mV
= (8mV hyst)

1.75V 0.3V

EN

i

g
| | COMMON |
| :
71 90°  270°
ol SYNC |

out L
1! C
| | PLL and . |
P OSCILLATORS [~ CLK10 |
1 ——» cLk2 180° |
| | Ir
o 1£- [
| T ov |
: | v |
)l DRSS |
! |
| | |— sec |
[ | |—» INTLV (10% DRSS) |
: | —— INTLV (5% DRSS) |
|l CONFIG > INTLY |
1 DECODER Ly DUAL (10% DRSS) |
| | ——» DUAL (5% DRSS) |
1| I puaL :
1! i
I : |
|
1 FB1and FB2 FB Select |
L FB1/2 DECODER 3.3V /5V/ 12V / External |
0 |
! I Ir
|| 1 f- L
T oov |
v :
- -
| MOSFET GATE DRIVER CH1/2 |
| |
| I |
,,,,,,,,,,,,,,,,,, |
! HICCUP FAULT TIMER |EN1/2»| |

CLK1/2 ——1 512 CLOCKS TO HICCUP |
| 16384 CLOCKS TO RECOVER | | csoori || crarce |
777777777777777777 : | uvLo puMp | vee |

CURRENT
goomv_, 12 LIMIT | | :
|
] !
SKIP-MODE |
CURRENT | | |
LIMIT | | |
- | |
|
| 3 >+t
NEGATIVE |
CURRENT | | |
LMIT | |
- |
| | |
PWM o ! |
o |1
COMPARATOR 2 | |
MR
fi & | PWM | DEAD !
= » » TIME |
600mV FB SKIP-MODE 2|1 LoGIC |
REGULATION x |
FB1/2 COMPARATOR z | | |
S— ] | 1
800mV . | | |
INTLV MODE | : |
- \{ COMP STANDBY | |-5.5mV- .17
e [ | swir2 |
100my ——>—|+ |
| |
| | |
EN12 ——»] | |
| | |
PFM/FPWM ——» ! | [
| | |
S| | |
| | |
| | |
| | |
| | |
| ———— e e — — i

] sYNCOUT

]RT

] cNFG

7 Rss

] cBoOT1/2

] Ho1/2

] swir2

] vee

] Loz

] PGND
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7.3 HRBESKEA
7.3.1 AJI&ELEH (VIN)

LM5137-Q1 O A S EEBEREIL 4V ~ 80V TT, ZOF /A ZE, 12V, 24V BLK 48V O HHEHL — /1L 0D
DR EESAE HELTWET, X 7-1 OEIFEIC, H— AJJEFERA#EH L2 LM5137-Q1 _X—ADIEAW Viy DT =
TV IR EL X 2L —F 2 FEEE T DO 2T R TOE M EZRLET,

LM5137-Q1 [ZM# 7 LDO # 7L F 2l —2 &AL T, & —MREY B L OHIHIE T > 5V VCC A7 AL — V4
BEALET (ANEIEL BV EBBEESNHY T LF 2l —FDORay 777 MEBEME LIAEE) REVEHUE), Ez,
W 20uA F¥— R 1E LMB137-Q1 THIZT 7747 TT, Vin 28 Vout iR E RUZITO<E, 20pA Fr— R
7% Cgoor ZFHAEL ., NAY AR MOSFET 24 OFEIZTHILT, HO 100% 7 2—7 1 YA/ & EBLET, =
DEVEIZED, AN DIy E T RERIRVE Ny 7 7 U MEE & B TEET,

Vin O I 4
Cint :[ CVCCIL
L = VCC  VIN
CBOOT1 CBOOT2
HO1 HO2
SW1 SW2
LO1 LO2
LM5137-Q1
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
PG1 PG2 [—»
EN1 EN2 [«— “
FB3
PFM/SYNC syncout = 11T
FB1 FB2
R § COMP1 COMP2 R
FB2 FB4
R(';OMP1 RSS RT AGND VDDA CFNG Rcompz

Chir1 L Chr2
Ccomp1 T T Rss % RRT% Cvooa T % Renre T T Ccomp2

B 7-1.LM5137-Q1 Fa 7 IVHEAV 21 L —4 DEKER

EBANEBEOT I Vr—a T, T4V FRITAMRELE AL, VIN, SW1, SW2 O3 85V DOffaskt i K
BILEHEBZIWNIDICTERE LTS, #4 R A KB CELD R THE, IC NEETLAHEMESHY E
Ty AT BEOH — =2 — e X T2 i/ MBI ZDI21E, PCB RV AT U MR EEREEEZITV,
BB AT A A T o L TR,

7.3.2 /N1 7 RERL+2L-—% (VCC. BIAS1/VOUT1, VDDA)

LM5137-Q1 (Z EEE VCC NAT AL F 2L —INRWEINTEY, PWM 2 b —F H AL T RERE, ’5’1‘*[3
MOSFET ﬂ%/f M TANEMAE LU ET, AJJEEE S (VIN) 1X, ek 80V AN EEFICEREERLET, AJIE
28 VCC EE S D 5V Z FE->TWDE4E, VCC EIEZ VIN 2o TR BER T 25\ e EeenEd,

VCC L ¥ 2L —ZDEFMHIRIZ 175mA (F/MiE) T, BIAVEIZ, L ¥ 2L —X|E VCC a7 B A 4
LE73, VCC EHED 3.8V (IEHEE) 22 5L, /1T v 11l iﬁﬁkw’z 7272 (EN1 & EN2 28 1V LI ko
L&), Y7 hAZ— o — U ARSI LET, VCC EHED VCC BIEMALE FA3 UVLO AL wia/LR 3.5V (124
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i) 2 FRIZETEE T I 50, £721L EN 23 Low IREEIZOIVEDAET, WM FOF ¥ RUIELT 7T 4 7 IRHEZHEFFL £
4, 2.2uF ~ 10uF Ot&FIv 7= 5 4% VCC & PGND EDORBIZHEL £,

12Q OWHEHEHTIZLY VDDA 73 VCC [T SIVE T, IR/ A XDNERAAT AL — /L2 EBLT 5121, VDDA &
AGND % 1uF O&F7Iv7ar7 o THRARALET,

BIAS1/VOUT1 BN 4.3V & E[El>THD54A | BIAST/VOUTT 1ZWHEIT VCC L ¥ ab—& D 2 3 H O A I Hat
SHIVET, ZOEHEICEY, SATAEFED VIN TidZe< VOUTT b itfaEhs7z9  LM5137-Q1 OWNEHE E 1%
i T& £ 9, BIAS1/VOUT1 F72i% VOUT2 |% 60V #2258, £72i% -0.3V 51%{?'50) R L7V TKTIZE
Uy,

7.3.3 B#EEA1*—7/V (EN1, EN2)

LM5137-Q1 1%, % EN ANIZEREA R — 7 VIR EH 2 TOET, ENT1 F7213 EN2 BIED 1V 2B 58, N E
NDOF ¥ RV TALF T INAF—T N0 ET, ENT & EN2 % 0.5V Rz V4258, LM5137-Q1 13 vy s
7 ARAEIZZRD Vi OO TEE BT Ig 1% 3.6uA (FEYEME) 12720 E 7, EN1 F£721% EN2 EEHE28 0.6V ~ 1V O 4
LM5137-Q1 [ZAZ L RAFE—R|{Z72D, VCC L X 2L —H I T 7T 47 TN, av e —J 32 v F 7 LEE vy AX
YA —RO NS IE BT 260pA (BEHE(E) T,

EN1/2 ﬂiﬂfiﬂ 1V %Z ERAHE LM5137-Q1 134 R —T7 W72 ET, 72750, <77V r—aTld, ) 7-2 1R
TP ESS Ryvt & Ryye AT 2Z2L T B E UVLO L~V RN CEARENHVET, IBIMOE/LEATY
/7\75:1\,m“é71&> Ruvs ZEANIEBMLUET, ENT B2 L EN2 Eo 270 —T 40 ZOEEICLARNTEES N,
EN1/2 /1% 80V RKiIZHERFL E7,

UVLO *ﬁﬁ%§+ A9 H1iE X1 2EHLET, 22T, VIN(on BIO VIN off) IR ATTEIEDS— o BLOH
— VAT ALYV AVR T,

VEN(off) - (VIN(off) //VIN(on)> : VEN(on) V|N(on)

Ruvz = I —Ruvs W

EN(hys) IN(on) — YEN(on)

Vin
(on)
Ruv1 = Ruv2 {V— - 1]
EN(on) (1 )
VDDA
ViN
10pA

RUV1

ot 1
Disable signal Ruva 1V
from MCU Ruvz 0.95V Precision enable
comparator

7-2. 7055 TIVANEE UVLO DAY, 7

7.3.4 X4 v F> I %# (RT)

LM5137-Q1 #5#% RT 75 AGND ORI TTur I 4L, 7V =0 = 7 A,y F 7 J8 % 100kHz ~
22MHz ([ZRRELE T, N2 2L T FRESNIZAA v F o 7 JHEE O RT A 5HHLET,
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10°
Few[kHz] 15
Z
42 .8 2)

7.3.5 /YR B EEHE S NFR (PFM/SYNC)

FAF—RORDOVIZE—FARD MOSFET % F2 U7 [RIHIHE IS E L F oL — 2%, AL, HEEE, 717
ADAZ—RT v 7 I DA B E Y 7 TEET, LM5137-Q1 ([Z13F A4 —F =32 — a  BERENHY |
o—HAK MOSFET O (KL AL nBY—R) Bzl LEd, A4 —RTlal—taT—RICHERS 5
A, Brnrorar R —2EFEHLT SW EEEZRH T2 L o THBRAIBHEINDE, o—HP (K MOSFET (&

TNV ET, ZORERROF ST, BE M ORI TE IR/ NSNWETT, XA —RTIa2b—arE—RDOK
ST, BAMIRF OB EISE DB/ HZ L TT,

574%‘ FD‘—::LI/H/E/%ET%EE?“ZD L. PFM/SYNC > 2L E T, # M4 —Rx3al —Tav a3 —T7 WL

T, BAMBCE R L FEE T 51213, PFM/SYNC % VDDA (28 LE7, FPWM TEfEHRE—R (CCM) D)
1’E75n ARG A T, PFM/SYNC%AGND WCERILE T, X A4 —F mab—vaid, PUNAT ADAL —KT v
S u@%{)lh?ﬁ‘(}mﬂé LEPGIET 5720, BEIBIZEMEL 9, DCM 7>5 CCM EME~E B AR L4528
T, Bl A — T S ERENFEH L ET,

LM5137-Q1 #4587 ay 7 — AL RIS 21213, ey 7L~V i 5% PFM/SYNC 2@ AL F4, LM5137-Q1
i\ KK 25MHz O7 0l T L2E3NT=7)—F0 = T TR D +20% ([ZRALF9, RT fHit Ry 7E513H5

. LM5137-Q1 1% RT #EHiaBIEL s 7ay 7 bRBILET, 72770 & T 2a—T 4 A7V E /N7 BRI
iﬁ‘ék FHIT RSN, A T U T R AAR TIE TCHANEEL X2 —al B cE 9,

7.3.6 [FZjH 77 (SYNCOUT)

SYNCOUT &EJE i, £ 90° B HO2 (F721% 90° > HO1) OSEH ERN =y UaFFouy v /L~ UUE 5T,
SYNCOUT 1#77781§% LT 2 2H® LM5137-Q1 =2t —J% A3 5L, 4 DO OAAR 2T~ T 90°127¢
D Uo7 NVERF L —ar N xm b S E T,

7.3.7 727/ S>8A XN P SA#HEBEE (DRSS)

LM5137-Q1 (I3 T ZNVART b MEBREREDS DY | IR E B DTe > TRy F o 71T alb —2 0 EMI V7
FF AR ET, K 7-3 (TR $ 810, DRSS BEREIL AREBIL D = MR 7 w7 7 AV & @B DY A 7 v
WL 0T 4 WIS 57 7 AN ZALI AT b G, (AR I (5L A BB CREREZ T LS4 7
JEBE DT 2 5 DR O BERRE BEOCHR TR A 1) S E T

FSOVANININ (=N zﬂéwfaﬁ%ﬁ%‘:r“ B B ITEBL | =X — 2D JER I 0T > THERT 52 & ChRE

T R CIRER BT IR T L1272 5 EMI Lo — 8 O R (RBW) 5 EZ ZRL CTH720  RBW 11
ARUNT DI OVEREIC B A KIE L F1, 728 20E, 150kHZz ~ 30MHz £ T J8 i Hi o> CISPR 25 @ EMI L
—/30 RBW ## €% 9kHz T3, 30MHz #8258 5 DA . RBW 1% 120kHz T4, DRSS 1%, {KJE %D =4
WERER R DA NVENLT o H BER T a7 7 ALY, TR E RBW BLOE RBW TO EMI PERE

[F A EC&$E9, DRSS (2&V, (mi#E 3y g% CISPR 25 O (150kHz ~ 30MHz) T 10dBuV.
e JE A 18 (30MHz ~ 108MHz) C 5dBpV (X T& £ 9, PEM/SYNC (ZAM 7 vy 715 52 Fiind- 5L, DRSS 7%
N2 ET, CNFG 75 AGND ~DOHEH A AL T LM5137-Q1 24285 A1, £ 7-1 23R T7Z80,
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Frequency

A

(a) Low-frequency
triangular modulation

Il A nonice modu
randomized modulation

= % 5

I

| A

1
| I
| I (c) Low-frequency triangular + high-
fs(t) | | | 2Afs frequency
| | | randomized modulations
v

__________ 1 [
Low RBW High RBW

Spread spectrum OFF
Spread spectrum ON

B 7-3. DRSS DX
& 7-1. CNFG B DB

Renre 1 A2 Al DRSS ML Fi I A F—Y—7
10kQ 1 URAA F4—T 51

19.1kQ 1 AR 5% &3

29.4kQ 1 Vil +10% a

41.2kQ 1 kARl T4—T7 A=) —THl

54.9kQ 1 AR +5% ) S

71.5kQ 1 AR +10% A=) —T

90.9kQ w2 B A i —)—T7Hl

7.3.8 EBREATEEZ Y 7 F X2 — F (RSS)

LM5137-Q1 DY 7 hAX —MEREIL, L X2l — X5 2 ([ZE FAIREEME S ~ERIESE LT, EEIFFO AR 2028
NETEIELET, RSS & AGND DIt AL T, Y7 hAZ— M Z2 7 vr 7 AL 3, RSS B8 AGND
WIS T DA Y7 A — NI 1.5ms T9, RSS #iHiAY 500kQ LW KEWIGE (F/23e s Mg fklpig o %
272> TWDEE). LM5137-Q1 127 74 /LR T 6.5ms DY 7 hAX — M2V £,

X3 AHEHLT, HBESNY 7 hAZ— MR D RSS #H A FELET,
Res[kQ]=4.38 tgg[ms] 3)
7.3.9 HHZEDRENR L > | (FB1. FB2)

LM5137-Q1 1%, 3 DDEEH TEFEDZEERAL N 1 DI U TEBNCHEE R T A28 . E£138MT T O S 2a %
FERLCHMOMERICRETAIELAMRETT, R 7-2 IR T LIS, ENEFND FB B % 7.5kQ, 24.9kQ.
48.7kQ T VDDA (c#2fss 3522 T. 3.3V, 5V, 12V OEERERAL M Vours £721E Voure 2HERLLET,

xR 7-2. REERIER

VDDA ~DFNT o/ HEH Vout BERA
7.5kQ 3.3V
24.9kQ 5V
48.7kQ 12V
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& 7-2. RIEEBIER (i)

VDDA ~DF AT v 7t Vout RERAL T
RIS TV A 901 FB RO

LM5137-Q1 @ VCC BEHENEDNLH T3 UVLO ALy a/LR LN FIZ25E TR F L TERD A 7220 i T 12
720, VCC 73 3.8V A HF T MR ORETT v FSNEE TEEE A,

F2iE & AGND LDORNIAMTIT OBy Rz B L TH I EEEZRELET, FB X2l —aEET
0.8V T, i JEERER A OHFPHIL 0.8V ~ 60V TH, 4 2T 5L, £ Regy & Regy ERSNDIMIE
PO BRRETRAGHARTHIENTEET, M 7-4 2R TTESN,

Y/
Regi = [ VOUT _1J ‘Rego
REF

(4)
Rego OHESEBIAAEIL 10kQ ~ 20kQ T,

VIE
- 3_(\L()1%/\\4
? Cout1 ——

COMP1

Vour1 VRer —{+ gm = 600uS
1 LSS —>
’_;

— Rcomp

CCOMP1

7-4. A EHABREICLDIEEN-T

BEAMRFONREE ESELMERDLGE 1T IMT TR ZERRSERL TES W, SMS T 0 E S O & BT
1%, LM5137-Q1 QAU —7 IS SIVET ., VN (TS EIEHT, Vour/ViN DI THIRL £9,

7.310 T5— 7> 74 PWM 3>/YL—% (FB1, FB2, COMP1, COMP2)

LM5137-Q1 OFF ¥ R TIMNL L= @A A AR Ay B IR A T o730 | 7 4—R 300 TBE LN i L
I (0.8V) OO ZEICHHI IR EE R A AR LET  lHAaL X 7227 7O 1375 COMP B2 H
HSNDTD =Y =PI ERHEL — T EZITHIZENTEET, TI TR —&AIC, ©— 2B T —RHEIEH O
type-Il & v M — 2% BED LTV ET, COMP1/2 78 100mV A2 7 /L En5E, HO1/2 3L LO1/2 DRFA
NN EEI L TEET,

7.3.10.1 AO—7#if%

LM5137-Q1 121%, =27 BT —Ri#lE 50% 22 2T 2—T 4 VA7V TLE LZEER ER 20— 7 #ifE
Nt g d, X5 2L CEREAZ I X AEFE L, An—TWEDFENA L F I X EROL T An—
DA fFITRDBIDNILET,
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Vour [V]-Rs[mQ]
22 Fgyy [MHz]

LO(IDEAL) [H H] =

(5)

o SR AVHEIHADEIMEVVNEE | B0 — =T DA F T2 T IVEFITEMLE T, 2k, A XL
SAMNIER/DRICIZ DI, TR EE — 7 BROBEINC L > TERATTIRN T RO, @A ELE
_g—

. ﬂ‘}x CAVE IR AR RENIE L — T — =T DAL X I EZ) T IVERPME T L, ALy F L —27L RMS

ERNEHSBLET 0, ARPREREZN T 72DV RBEEOH o T o BN BEIZ D £,
7.3.11 1 >80 8 &%t X (ISNS1+, BIAS1/VOUT1, ISNS2+, VOUT2)

MeIEH I BE DA 27 2B B+ 255203 2 OV ET . 1 D RIT A F 72 EANEifto 28 (v
REBREZNET) ZEH T 5515, 2 DBHIZA #2740 DC #&HiaFIH 32 )51E (DCR &tz 7)) TT,

73111 v NERE VY

7-5 10, Vv M LA v # 72 Bt v o 7R RUET, COMRTIL, A28 7 2 Bk |\ B
LC, BMEIREHRE AR CO LB ERA#ELFILET, R ER T AEE LR ER SR #EL R T 5720, 1
VEIREH IO +1% OFFREIED [ FL 12502 X v U MEFI RS LET, Vv T E B A
AL, B ATA2 08 LM5137-Q1 IZEB CRAIOICEMRLFT,

[ISNS1+, BIAS1/VOUT1] E£7-iZ [ISNS2+, VOUT2] TEBRIICHR S — 7 Eift A 60mV OB RAL v =
NRZBA Y6 BILHIR= S —HIE DI A7V T LOBFHIRDOIZD D HO Hi&fF1kLET, U6 %
L Cov o MEFIAFHRLE T,

_ VCS—TH
Rs =00
loutcy + 7
(6)
ZZ T,
* Vesgh 1%, 60mV DEREBEAAL T m)LRTT,
. IOUT (CL) [T EI R ERA L NT, e KRAMERIDREREAZREL T, AR EF OB E R/ SL—F2 DRy
v 7w IELET,
e Al X B—7 Y — VB —IDAL XI5 VT INVERTT,

o

——] Voun

— Court

Current sense

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

CS gain=10

7-5. v MERE I TDRE
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7.3.11.24 44545 DCREBRE 5

K ERHI R IR L LBEELRWKRE N T 7V —a Tk, A% 2% DCR &tk v o VRS ET, 20
FIETIX, A7 2EWEH7 RC B A 2o v —7%FIFL T, B AL AR A4 75’5’5{/m%9%fﬂbf ThA R AR
FTHIENTEET, FIELT 10%~15% OFIPHPN TOLEAER 2B FH] RFEE 21551213, DCR #FAAED /NS A
B 525 IR ET, M 7-6 DFBih Res & Ces IZEN A Z 72 [icm—/32 7/(/1/5#1’55252%\ A% 7% DCR WD
BIEME T OZET 7R RRERVET,

{3 Vour

—— Court
- Rost Cecsi

— Current sense
BIAS1/VOUT1 L amplifier

ISNS1+

L1 +

CS gain=10

E76.44404% DCREB Rt IDERE

S ]\7{/])/@‘12/2 T UV RIOBEERE TR T2, X7 2EHLET, RcsCes REEF Lo/Rpcr TEELW
Bh. B A ar T Cog MICRATDHELITANZ 74 DCR BELEDHEBLTHY  FEEIRBILE V7 NAlREL 2
DEJ, ResCes HF &S LO/RDCR REER LT R DG 6 IRDID7 e v o TRRZED AL ET,

* ResCes > Lo/Rper Dh — DC L~UWZIELWAS, AC RIBIZIEERE T 5,
* RcsCcs < Lo/Rpcr @%Q — DC LT IELWS, AC fRIEIZHE RS NS,

1+s- Lio
v s) = I:{DCR R [ AIL
CS( ) - m ""DCR | 'ouT(CL) + 7

(7)

BALE—F LR BV T Ry NI — 0 %R T 572012, 100nF LA ED Cog REEZBRINL TIEEN, ZORER, A1
IF )= RINLD AR T T T DEBENMESIET, £723284.1 2L<HH, /A XL DC BEIZLS>TENE
FUISNS1/2+ ¥ L VOUT/2 B0 O RNCHIINESN D Z B E T 22 A E B ICRRO NI AE LW IDITHEEL TLIEEN,
7.3.12 H#ATEE G A BT

/N JTEE OB I, LM5137-Q1 @ 0.8V OE/EV 7 7L Al filffll n[RE/R AL T ) —R D /N IV AR
toN(min) £V 2 ’D@ﬁéﬂ%’ﬁb‘i%biﬁ‘o

ton(miny IFEBERI FEESNIZAA Y F T TAREIZ BT D VourNiN DBIEAT v 720 2 HIRLET,
TEJERED PWM BIEO 56 BEOLHIITRD X 8 Zilif= T BESDHYET,

Vour
Ve tonmin) *Fsw
IN

(8)

»—7—.(“
—— N
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* ton(min) & 22ns (BEHEfE) <9
« Few IAMYF U7 JH TS
B 2 8 RS 28 30 O S A 7= 70 B A LMB137-Q1 12 E A Ao T2 7 A RSB E D S L A A%

v B—RIZBBLT HBEDOLFab —Tar iR LT, 7oexiT, Ao AEEN 1.2V T, AEE
24V Ay F o 7 TR 2. AMHz D56 N9 OEEEH LD S HEZ T L TV ET,

1.2V
24V

> 22ns-2.1MHz

0.05 > 0.046
©)

ViN D#EIFEDIANT 7V —2a IR D BEOSE . X8 OEM &= 37-HDb) 1 DD Fikix, LM5137-Q1
DAL T T BB E FiFbH2ETT,
7.3.13100% 72 —7 1 Y12 /NEES

PR 20pA T — AR 713 LMB137-Q1 TIEHIZT 774712725 TOET, Viy 28 Voyr s E RIS 3<E, Ta—
T4 YATNE 100% (S0 THERSIET, HilHL —7 B toppming KVEWA TR EZHELLIET DL,
LM5137-Q1 ZDRFED A F 7 J A7V THA TR OHMEZ AT > 7L, 100% T 27+ FA 70 T—NIBAT
LET, ZROOEMTIE, m—HAF MOSFET 23427267202, VCC b7 —hANT v 7 XA —Raiii 5
M D/SAT Cpoor ZFEE TEER A, RDVIT, 20uA Fv—2 R 71E Cpoor ZFEFEL ., A A MOSFET %
AU RBITHERFT 20T, HD 100% T 2—7 4 FAIZNZER TEES, Dl LBl —7 D3 toprmin) £V
VWA TR ERT B ETOMTY, ZOBEICED, AhbH £ TAREARRDIE Wy 7 7o MEEZ EBLTE S
To NAYAR MOSFET (25 —b Y —ARIHIZIBINT 2L, Caoor BSMAEEI, 100% 7 2—T 1 H A7 VEIEICH
B BT RN DD LITIERL TSN,

7.3.14 MOSFET o°'— F 54 /Y(HO1, HO2, LO1, LO2)

LM5137-Q1 (Zi%, MOSFET #"—hRFA 88 B4 AP A RL~UL s 7 E 3 SN TEY, AMBO N F F18
7 — MOSFET ZBRENL £, NAVPARZT —FRTAE, W7 — b AT v FH A4 — R BLUSMIT 7 — ARy 72
> 7Y Cgoor EHENIL CENMELE T, m—H (K MOSFET D& i@ERFHINIL, SW HEIEHK OV T, Cpoor (I A4
—RAEHLTVCC MR BENET,

LM5137-Q1 13 LO £ HO i 1aT7 X 7747 T v REALF A THIE 5728, miHFOH 1 (LO & HO) D3RRI A+
— TN HZ L3 yr R @A IR LET, 2 b —F 5 LO A X — T /WICTHI0av U RNk EEnseE. 7
BT TAT T IREA LY v 23N HO 2T A AT=—7 /ZLC, HO & GND [HOELED 2V (FEHEAE) LA FIZIK T
THETRHELFT, WIT, FBUVNRIE (HO 32 H F2W5 LO b EAVETOIRIE) DT LO 1 IAF—T 720 E
T, [FAERIC, LO EIEN 2V 2 FRIAET, HO OF — A ATBESILET, WRIZ, FHWIEBIE (LO 326 F30hn HO
SEH ERVETOMRIE) D%IZ HO 13A R —7 /W0 ET, ZOHIEIZED, &a@*ﬂx“@ N F %%/ MOSFET
fn A MOSFET &R LT, 72T vy R A L& R T2 LM TEET, BHT —MEHLZ BT 5581%

BT —MEFLOT=DIZERh T v R 2 A LRI D A REME RS AT TEESAMLETT, 2010 1ZHE- T, BIRLTZ A
P AR/ — MOSFET (240, i) 7e7 —hANT v 7 a7 3 Of Cgoor PR EVET,

Qs

Ceoor = ——
AVCBOOT (1 0)

ZZ7T,
* Qg lE. EHDT = IATEIE (B 5V) IZBTH AV AR MOSFET D5 —hEM O E TS
s AVcgoot 1E #— v AL D AP AR MOSFET RIA /O ELEETH

CBOOT ZRETHIZIE, FIHFTRE/R S — R T A7 F BHENREREBELZZ T RNIIZ AVCBOOT PN ET,
AVegoor DIFAHEIRIE 100mV~200mV T3, 7 —hART 72543, @ 0.1pF OIE ESR £53vrar 5
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PIZTDUERDHVES, AFF VCC BN BV THHEUEL T, Vgs = 4.5V TEM Rpg(on) PRV IL LY
— MOSFET % 9522 TT
7.3.15 4{77#&5k (CNFG)

CNFG 75 AGND (28555 L= 55T Renrg 2 LT, LM5137-Q1 % 1 kavha—F (N2 LT 2 7V A £
A A=) —TH—H7) LT, FRFRERT 7V r—rar O FINAHAD 2 kar ba—F7 LU TR L £,

7.3.151 I LT a7 IV HhEME

FB1 F£7213 FB2 |28t 95 1 »D#kbticdy, 3.3V, 5V, 12V 0).%&7‘36&73?1‘4‘/% L»ﬂﬁiﬂf%ijﬁ Froix, A 4
IZEE D& ANIFERIA LT HEEA 0.8V ~ 60V OFEFAICHRELET, £ 7-3 L 7-7 #Z WL TLEE
Uy,

RT3 WILAETaTIHENOBRE— R

Renre 1 R4, 2 YA DRSS MM A FiZ A2 —V—T M
10kQ 1 AR OFF i 51)
19.1kQ 1 A DRSS {51
29.4kQ 1AM DRSS2 {51

VCC VIN
CBOOT1 CBOOT2
HO1 HO2
SWA1 Sw2
LO1 LO2
LM5137-Q1
ISNS1+ ISNS2+
BIAS1/VOUT1 VOouT2
-+—{ PG1 PG2 |—»
VDDA —» EN1 EN2 [«—
PFM/SYNC SYNCOUT [—» VDDA
Rea1 Reg2
L w—| FB1 FB2 —«AAJ
COMP1 COMP2
Rcomp1 RSS RT AGND VDDA CFNG Rcomp2

Chrt T Chrz
Ccompi Rss Rrr Cvooa I % Renrs T Ccompz

7-7.LM5137-Q1 I LT a7 IIHABICERE AL ¥ 2 V-9 DEKEE

73152 BE—hA & — V) —T8fE

CNFG & AGND D ICHE SV 8T Renpg (2350F, LM5137-Q1 2 — ) A2 —V— 7 BiERICHE R L £
T, & 7-4 1TRT IO, 41.2kQ 2L T DRSS Z#E51kL | 54.9kQ F721% 71.5kQ i HHL TELE i 5% £/
1L 10% DJEWEAL# T DRSS AL ET, ZHUTEY, Fr v 2 07 =7 I3 S, =7 —7 7
INAAE—F U RRREITID ET, ZOtk, abr—F1% 1 AL 2 RO IZ72D SYNCOUT 7y 7% HO2 7>
5 180° ENEd (F/-I1F HOT XY 180° HEATLET),

7-8 |29 8912, COMP1 Z COMP2 (Z4%#kiL . FB1 2 L THAEERERA L M ELE T, SIS T
PG1 ML, PG2 A4 —7" L D FEITT 27> GND IZHHHL £,
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R7-4.B—h4a4 09—

)—7EMEDERE— K

Renre 1 JRAI2 YAl DRSS ML ATEI A F—I—T M S
41.2kQ 1AM OFF A B =) —T R
54.9kQ 1 A DRSS A H—Y—7 K
71.5kQ 1 A DRSS2 A B—Y—T T
Vin O l
C:IN1 CVCC I
l :f[ VCC VIN
CBOOT1
a Cacor i CBOOT2
HO1 HO2

SWi1 Sw2

LO1 LO2

LM5137-Q1

ISNS1+ ISNS2+

€L %
Cuvopa Renre

7-8. LM5137-Q1 B—HAh4a >4 —U—TEERICEBRREhZ 2 L Fa L -9 DEKE

7.3.15.3 B—{Hh 2 HEME

~YNFTx—R (3 FIELIE 4 H) L¥ 2L —2ITE, ) 7-9 IR LIS, 2 S0 LMB137-Q1 b —F 348 T
‘aAo

1 DHO=arhr—7 (CNTRL1) % 1 karbe—7 2 DHOav —7% 2 karbr—7 (CNTRL2) LU TRERRL &

9, 2 DHOa M —T &R 581X, 90kQ #Hi%E CNFG 725 AGND (28t L £, ZOE#iIcky, 2 kar b

O—JDIFRTT — T VI T ST A AT —T IR0 ANAA B —F L RIRBEIZ 72D F T,

+ COMP1E»ECOMP2 B % 1 IRavhe—T& 2 Ikar ba—F Ol FIZHV NI B

« 1 %&® SYNCOUT % 2 k= hrr—70 PFM/SYNC (ZH#5t

o WHDOarra—F0 RSS LA HH

o T RTOMNEELD THHE

« FB2 (1 &kfllm hr—F) & FB2 (2 kA= hr—F) % GND (24t

o PFM E—FREIENLERLAIT. 2 kar ha—FD FB1 % 1 tka ha—5® PFM/SYNC C#5f L £4, 87
WIATT. FB1 % GND I8t L7,

o 1RO PG1 ODANFEHULET, 2 Rarha—F0 PG1/2 & PG2 134 —7 L 7R BEZ#EFF . £7-1% GND IZH#5i T
xF7,

1 k= ba—70 SYNCOUT IR 90° T, Ao X —V—TE{EZ RS IZLET, LM5137-Q1 A3 2 RE—K D
A RT IRESICHEHINT, RbicAae—7 AN E T, TD=H, 1 karhe—JLFET RT iz
RUFET, £ 7-5 2L TTZENY,

SN, T 22 N =S DF i IR O A SR ==L [ B/ RGO X TNT 7V r—rar i —h
BRI TLTEENY,

BIAS1/VOUT1 VOUT2
-+— PG1 PG2 [—»
VDDA —» EN1 EN2 [«—
PFM/SYNC SYNCOUT [—»
Res
—AMWA—— FB1 FB2 17
COMP1 COMP2
RCOMP% c l RSS RT AGND VDDA CFNG
HE
Ccomp Rss Rrr
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K75 B—HATINF 7 1 —XHEOBRE— K

Renre 1 A 2 A DRSS WS H A EIA 2=V =T H
41.2kQ 1 A OFF A p—)—7 1
54.9kQ 1 A DRSS1 AL —)—T R
71.5kQ 1 %A DRSS2 Ao —Y—7 8
90.9kQ N AP A —)—T R

A

vce VIN
CBOOT1 CBOOT2

CBOOT1 CBOOT2

Vour HO1 HO2 HO1 HO2

Swi1 sw2

Lo1 LM5137-Q1 Loz
CNTRL1
|sNs1+ PRIMARY/SECONDARY |gnso+

swi sw2

Lot LM5137-Q1 Loz
CNTRL2

ISNS1+  SECONDARY  |gNs2+

BIAS1/VOUTA vouT2

PG1 PG2 |—»

BIAS1/VOUT1 vouT2
-«— PG1 PG2

VDDA —»| EN1 EN2 EN1 EN2 f+—

PFM/SYNC SYNCOUT PFM/SYNC SYNCOUT

FB1 FB2 ‘47

COMP1 COMP2
Rcow:%c 1 RSS RT AGND VDDA CFNG
He T
Ceome T ss CNFG1

Y| FB1 FB2

.
COMP1 comp2
RSS _RT AGND VDDA CFNG
% 2z
Rerz CVDWL < Rewrez

Y—TEERICEBRINEIINVF 7 - ¥ 21— DEEH

X 7-9. LM5137-Q1 E—HhA 4 —

7.4 TINNA ZADHEEEE— R
741 XY—=FE—F

LM5137-Q1 |3 — 27 it E— Rl CEE S 5720, #ifE (COMP) EE I — /A X /X EHIZHFILET, HH
IR ARPRIETIE, Koy T o IR 12D o< D e ESNE T, ZDFER, COMP EEIXV A7V HALTOD
RIANH TSN AZ LR LUEE A, LM5137-Q1 O ha—F B2y F o 7 A7 L OREHIZ 16 FIRT 5E, A
—7E—RIZAD AKX Ig REBICHV DS T, ANDSIRNLERAARELET, LM5137-Q1 2R —7E—RICT5
WZIiE A — R Iab—2a HICT A RE T v T 5T 5081350 E3 (PFM/ISYNC % VDDA (Z855t).

12V )\jo%EODXJ—7 E—NIZBTDIEERN R ba—T g 1X, Ty 1 BLO 2 2 5V BXU 3.3V H TRk
L7236 1.5uA TT, LM5137 Q1 PR —ARBEIC D L, PG/2 13 b S E T,

7.4.2 PFM E— F

HAF—ROROVIZE—HARD MOSFET %337~ RIWIEEGRETEL 2L — 2%, AN, WELE., TV AT AD
AR — T LI bR ER AT L TEET, LM5137-Q1 IZI3X A A —R =32l —a BRENHY , m—
HAR MOSFET Diifi (RLAL by —R) BifieBi ik LEd, A4 —F =32l —a (DEM) ICHRSL TS
. Brrex ar S —22 MU TR §EZ: SW 7 F%*ﬁﬁjﬁ“é LIZE S T ERPHRIESNDE, a—HAF
MOSFET (X4 712720 F 7, ZOREROF fulE, BAM SFRHICE I MEREINDZETT, £, RAaUIE AN
REDIBPE NS E DL IR D ZETT,

% 7-6. PFM DOBE

PFM/SYNC B> ZfE L T, ¥ A4 —F =32l —a et L4, 4 14—

T, BRARKREZ

PFM/SYNC FPWM, PFM
VDDA PFM
AGND FPWM

Sy FPWM

Rzl —Tarz AR —7 Il

NHGHE T —R (DCM) OENEZFBLIT51T1%, PFM/SYNC % VDDA (ZHEiL £9°, FPWM F721%

30 BEHCT BT — RNy 2 (DB RB bt B

Product Folder Links: LM5137-Q1

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SNVSCU2


https://www.ti.com/product/jp/lm5137-q1?qgpn=lm5137-q1
https://www.ti.com/jp/lit/pdf/JAJSV63
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV63B&partnum=LM5137-Q1
https://www.ti.com/product/jp/lm5137-q1?qgpn=lm5137-q1
https://www.ti.com/lit/pdf/SNVSCU2

13 TEXAS
INSTRUMENTS LM5137-Q1
www.ti.comlja-jp JAJSV6E3B — AUGUST 2024 — REVISED AUGUST 2025

HFHEE T —R (CCM) OEIMEN LR A1, PFM/ISYNC % AGND 2Bt L £3, # 7-6 BB TIEEW, 44
F—RxIalb—vaid, TUAT AOAZ — 7y HIZHE RPN DZEZBIE T 5720, BEIICEIEL £
(PFM & FPWM E—R Djilj 5 C), DCM 78 CCM Eh{E~EB PRI A L3528 T, Bl A% — R T o 7 PEREA FEHL
LET,
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87TV —a RE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
A AINEE DIEFEMED SERMEDREEWV L ER A, il 2 0 H L _xﬂ“é;@uﬂuwi@/\% IOoWTiE. B
BERROELTHBIL QN2 E20ET, 2, BERITA & O EEELRIEL T AN DT, v
AT LOREE HER T DM ENHVET,

84 77U — 3 gl

LM5137-Q1 1Z, @A SIEEZE 2 SOIKRH ) EIEICER T H7OIEH 5, 7 a7 VF Y RV E2ET 27 VA0l
O, R, o v —F T, MT@”zﬁ/a/T 13T — R A EHE R IO W THRRIL., 7V BLOT
27 )V 1% FEE T BT 0 0 BARB 22 R R EH R A2 LT ET, LM5137-Q1 R—Z2DLFX 2L —HDRE 7otk
AERE B L ORI 5720 AFERY7: LM5137-Q1 Quickstart Calculator 212 25 —F o VF 2L —4 R
aO—RL T, BEDT IV —arDaryR— 3 MNEIRE LT AN TEET,

811 /NT—=PL g > JFR—F 2 F

FHHE R R L 2L — X DR EH 2 BRI TEFEO S WS DICT DI, BEIELF 2l —F DT —hAfrai—
R AN DA R T, IROEZ a2 TE LRI OWTHBILET:

« /XU— MOSFET

o RIEAHEIH

o ANJIEHIIDK =TT Y
s EMI AT)7 4%

8.1.1.1 /AT — MOSFET

X7 — MOSFET ®Di&#RiX, DC/DC L ¥ =2l —XOMEREICIF AN T8 %Z KT L ET, MOSFET |34 4KHT
Ros(on) 2PV L TOD72 D@ R AARILL | [FIFFIC H AR AV NSV O BB IR N ELRY) | A0y T 7 RN
B2 %4, EH . MOSFET RDS (on) 75§1£&<7L£Z) X8 I —rOEMEM N OEN (ENEi Qg & Qogs) (FFEK7A
D, WHEFTTY, 207D, —MHIC Rpg(on) & Qg PFEIX MOSFET OPEREFRE L L THESHET, s T
WO/l — @*ﬂ?ﬁifﬁﬂfﬁb\f_&) MOSFET DOiHE % /1128> T MOSFET O AR E D\ Fl7e mikic /e 52 Li13d
DNEH AL

LM5137-Q1 77V /r—3aT/RU— MOSFET OIEHUTEEE 52 50/ T A= 2 TRD LBV T :

* Ropspn) (Vs = 5V DY

e RLAr -V —R[H7E rm& BVpss 13 S KA SJEJFITISEC T, T 40V, 60V, 80V T,

* Vgg=5VIZ j'%)/f NEE AR /T A—H

o BEASIEEICBITHHIIER Qoss

« KT+ 574’7a‘~b DOHEIE ER Qrr

o J—bh ALy a/LREE ' Vas(thy MOSFET 7 —43—h®D Qg & Vgs D72y MIBITHIT— T ITh—DHEHE
NEY,IF—7Ih—% iL% 2.5V ~ 3.2V Ol 3%7"&5 LM5137 Q1 D 5V 7= R I7A 7 DIRIEIZ L -
T, AVREZIE MOSFET 143k, A7 RplZiE Cdv/dt Balic k35~ — U RS IVET,

1 SOF ¥ 3/LD MOSFET BI#OE HHE KT, £ 8-1 [nTRcEHNSNE T, 20Xz T 1 L 21, £h?
AP ARET—H AR MOSFET DTG A—ZEHRLTNET, AL X IZD) 7 )\VER DB EL LR T HEE T,
FHEA K IEARAA T ) —RELEDOV X7 RED 2 RBKAE—FIEEENETA, LM5137-Q1 O 741
B NFCEBDEUTII2 2120 22 50— A Y2 L~ 4T, Rps(on) X Qg 728 D, AFLT= MOSFET /35 A—42 3k
SWTENEREFETEET,
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i3 TEXAS

INSTRUMENTS LM5137-Q1
www.ti.comlja-jp JAJSVE3B — AUGUST 2024 — REVISED AUGUST 2025
% 8-1. MOSFET DEHigk
BRI E—F T B4R MOSFET o—%K MOSFET
2 Al , 2 A|
MOSFET »i@?) 3) Peonat =D~ [lom +—— 1o L ] RDS Peonaz =D" ['ow + 5 12 “Rpson)2
N Vin -Fsw Al Al
MOSFET DAAvF o Powt = % lour = > “tg +| lour Ay te AR CEAHIH
MOSFET % —hk747'( Paate1 = Voo *Fsw " Qar Poate2 = Ve *Fsw - Qa
MOSFET H{ /3@ I:>Coss = I:SW '(VIN 'QOSSZ + Eoss1 - Eoss2)
L " i Al Al
KT 4 F AL —REH ML Peondgy = VF - Fow K'ow +7j tate +('ouT > j tdtZ}
n“\%/rﬁM‘(;)—F‘@@lE@ Par = Vin -Fsw - Qrro

(1) 7 —bFIZA7 KL MOSFET ORNERS —MEHL, SMHT DE S —MEHL, LM5137-Q1 OBRSERNT AR FTICESE SRS ET,

(2) MOSFET @ Rpg(on) PIEDIREFRETIL. £ 4500ppm/°C T, MOSFET DHEATRIRIE Ty &, PRI &R THS RN ENZT LR
ToMNE TAAADKE R EN LEDBA =L AUEKIFLET  B/NADEERR, AUV EE TEIEY DIFI2IZ, MOSFET @
Rps(on) VIR ATREZR S — R RIA T BEDERIZRVET,

(38) D'=1-DL, Fa—T+ VAL OMHETT,

(4) MOSFET D /)% 5 Cosg1 & Coss2 &4 BIEL ’ﬂbfnf&#ﬁﬁ/&fwiﬁ‘ INHORENT, NAV AR MOSFET #—> A7 WD A2
ZERICIVEAV A TCREINET, 72720 =AUV RHTERIZA TN OIN D7) m—H 4K MOSFET O I FERFESILET,
Coss1 DTH/LF — Egggt ziﬁ~‘/z“‘/ﬂéfc:i‘é%émi¢7bi :m‘%%m Coss2 ICRIFENTVAZFILF — Eggep TSI ET, FEMIICD
WCiE, [GaN FET &2U=12 MOSFET (245173 DC-DC Z12 /3 — S ERED 7 N4 A 89 E D #5) ECCE 2016 ZZ AL TLIZEW,

(5) MOSFET A7« £ AA—ROWEEER Qrg 13, SESFE T A—F  FRCIES 0BT, BIRESERE ., REIKTFLET,

INAYAR (1) MOSFET 1%, PWM DA KR (£721% D FIBR) "PloAv ¥ o2 Bk, @i EAlyF o 7k
DIFLEALIFIZZTRAELE T, 2070 EiEHE LAy TF L VI ~DE G- DT 2% A A AR MOSFET
PRI L&, AP AR MOSFET OIS E 1T, L T/ ET,

. HESE|ICEAEL
o Ay F U (BELEROEME)
. Hjjj”%'-éﬁ“%
o EHE.RT 4 X AT RO EHRIZER T HIEROE KD 3 55D 2

a—H AN ([F41) MOSFET i3, /A4 (K MOSFET 734~ (£7-1% 1-D [ll§) OL-XicAr 2 22 BHiAHLET, n—
HAR MOSFET (X B0 EETAAvF LT T 5720 AT U 7 HRITBHCEET, BERITT Y3 RT 44 A
F—=R~FENETN, BT R ZA LTI F AICh AL ES, LM5137-Q1 13 7 — "R I A T H A 7 % fE
LTCWA728, D MOSFET RA 7 DEXIT, RTAX A4 —ROEFEB KA TN ET, ZOHERKIT, 20T
V7 TR E I E T,

AT T BT D ENT TV —a Tl Ay F o 7B O KRy Tr—Y AR MOSFET I3ERamLET,
D= %?ﬁé%;@fﬁjﬂé I, K RDS(on DEx|Za—HAK MOSFET % il 52 N EE T, EilE LK
ETELGG . ETHELT D Rosen) 23 H—0 MOSFET CTEEBLARERMELIVERNE S 2 2Or—HAF
MOSFET %Itiu WL E T, m—H A K MOSFET OMRIEEE T, Ty /NVE@, AT 4 X A4 —FEE, N7+
AT —R ORISR K5 IEROELEDEE 3 5D 1 OEFHTRVET, LM5137-Q1 1%, Tl ®/U— MOSFET
DORENT A L ZBREN T A DI i T,

8AN12BEA 504

DT TV r—ar Tk, A ANEBIEICBI DA X 72007 VEG Al 235K DC HJETD 30% ~ 50%
DORNZIRDIDNCEEALH I 2 AR FET, M2 [TRSNDE—F A X 72 EFRICESIEZ, 11 ZEHLTA
VH IR RETRINET,
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i3 TEXAS

LM5137-Q1 INSTRUMENTS
JAJSV63B — AUGUST 2024 — REVISED AUGUST 2025 www.ti.com/ja-jp
Lo = Vour .(1 _ VOUT]
Al -F. V,
L 'sSw IN ( 1 )
| =] + Al
L(peak) — 'OUT ) ( 1 2)

AEIEOT = — e SR, fARERERDBFFE DR O — I A X I X BRIV I RENZEEMEGRL
FT, 72T RTT OALF AT HINIETE IR A F TR T ENET, 2080, &Ft0 BiEE
FAR AR OB IEICER T AHZENTEET, KA X 7 ZOaT KT, A MO AN TTEROIE T LA RO R
DO EIZEVBAOTT, 72720, 72T Oa 7 Z i3 fafnfsrEn g, ffERE IR T LA F 74 A TR
KTFLET, ZOBEDHFE R, A2 F 72Dy 7 )VERIIIW A NI EIMB LT, HABIEV TG ERI 5720, 4
RENFITME T L, FHEMEL BN ET, —RINIC, A7 X DfafERERITIaTIREN ENRDIZ N T 15
ZEITHERBLTEEN, bBhA A, /1’/5'75@@?}%[1%%&?‘6 I XIEfE7 IR AR AR BT,

8113 AharFry

WHE ., HAar T oD TR T —DIRAFELHIEL — 7 IS DM AEHEIL, HAEEOBRAMZER (&) 7F
KA RFEANIRST-DIRESNE T, BIREHET Y )ﬁ—Va/THjjJ:l/*f/%%:ﬁ%'JBﬁﬂ‘éﬁﬁ@iﬁﬁ
W, RS TR FTEEZ: PCB EfE, Siib OB HfEE 7 07 7 AL AANI LS TR EVET, ARTAT Y7 OIEIE
EZN—L— RIS HIZ O T, a7 O A (FAREF ST (ESR) LSAMES A2 72 A (ESL)) I, L¥F
2L —ZOAMIBIEISE DRI BT E NI &< 20 ET,

a7 oY Coyr 1FAZ I E2DVy T VENRETANZ) T LT ATy T AIEIEA S OT D I ZE A b L
FT, —MAIC, BFIy 73T Yo ESRIIEFE IRz | HEREY Y T L ) A XA R 7RIS IVET D3,
LN a7 bR~ — gy 7 T E AR A SN OB NS T T YD DT SNV IR R
IFFEF IR ELARDET,

AVoyt TRENDE =Y —E =7 HEEV Y 7N OFIARICESZ, 18 TROONALEIVE EmW A &
BIRLET,

Al
2
8- Fsw \/AVOUT2 ~(Resr - AL) (13)

Cout 2

X 8-1 1%, A O _EHEBREE TEEBREOEEER OB A SR LK T, 22T, /v F 7 428E
DAL —L —ML, BRAIBEIZEOHLWARFETRL -V EIINCA L Z I 2B EFTAEO . K55 DOH|FR
ERLTHET, ZORL—L—hDOHIRIZEY, 1o T o OER OB RIZIVRELARDES, 200 AfTo k=
FABRJEREEZ DB ITTELRY PR IZEMEM L TILENHVET, FEEIZ, AfO FTEREREZDO%IT, /277
ZEFDAN—L —hDOHIRIZEO I a7 o OB PR T 5720, CELRY BLUE T HLERHVET,
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i3 TEXAS

INSTRUMENTS LM5137-Q1
www.ti.com/ja-jp JAJSV63B — AUGUST 2024 — REVISED AUGUST 2025
AN N
lourt x—7F—< di, Vour
Alour dt Le inductor current, i (t)
AQ¢
| AT AN
ouT2 ~

load current,
iout(t)

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

digyr _ Aloyt

dt tramp
inductor current, i (t)
loutz v\\/ N7~ o~
Al
Al Qe dii _ Vin—Vour
out da L load current, iour(t)

| I~
OuUT1 \/

—

tramp

8-1. Cour DEMDBALIBERERTAFBELEDOR

RHEE (12V 72L8) ~D 48V )\ﬁ@ﬁﬁé’)iﬁvﬂhv~&77 Vir—ar Tk, A4 7 REOBIEILH HEE D
PR AL S TY — AN — R0 ET, TOBEEBRILE TR, EEREDT 2—T 4P A7 W1THK 25% T, 7T =
—T AT A NVIRERICE LI EEDRIEZF DAL Z I ZEFRO AL —L—MIK Vour/ll TT, A @I~
B ALK THET iz L ~UVICEBS T A E TIIORVE R 23030 4, Hiar 5o oERmmElc b,
HAVEIEDOWA 72 A — /= a— e ERILET, FERIC, a7 b Zofle i 4 TEH72 R
BT DITNE, AfTAT Y I, A H T HE (nmvjﬁ’rw\ﬂ/%ﬂﬁléoto CTAMERHNET, 2O FIATIE, H
TEEPREWIEEFRNBRI 2B AW T, BIEOA — = 2— e/ NI Z DI ENTEET,

ZOXI e ANTA T MIERHZ, W TEEOA — "= a—] (AVoveRsHOOT &FEFLEL, HiJ1HE R Uit O B B A 72 0 1
Alout T%ﬂi%ﬂi?) OB BRI EDEDIOIZ, 13 THAREEZHELET,

2
Lo - Aloyr

Cour 2 5

2
Vout + AV, -V,
( ouT OVERSHOOT) ouT (14)

AT Y A—=T)— DT —H T —MIE, ESR & ESL 23 fEARELTHIRL, F72i3A v —& v R LA A # oo BIfR 12
Lo THFEBRAVICRER SN COVET, fE. A X & DG €L Bff= s 73123 10mQ LLEDIER I k&7 ESR
L 10nH ~ 20nH D EESAGE VY ESL ANERS L CUVVET, PCB /37— i%i*ﬁ#&/ﬁ/& IHRTHEFELET,
I3 1Ia T oA F USRI BT S ESR & ESL ~DOEHEE5INNEL BEMALE —Z U ZANMBEET
T, elZL, BTy ar T oY Oy — VLB ERIZE T, ENRE iEWJDé%Lt DC &+ B R TR
MEIAS T D2EnHET,

{13 @ ESR ODIE%EE?E?“&: WAV TN DE AT T IR R N Ty VR B A BRI AL 28
TEET, 12V N OBETX, 1210 D7y F VAT 4 D0 22uF, 25V, XTR 2 7 a2 SON— T, A
A=~ H{E@ﬂ‘~/\—/1~l\g{¢%{?ﬁf_?‘t (BN DL EEDE IR E T DI, 14 2L ET,

Y IIvT ar T oY BT Y RIRAESE CERET 8T AL FERMEE D B> QO THERE R SE Y A BEZ R
T oY RSN T ABHRIR ET, KT Y O BN BUSE IX RSN T, Ko T i TRE e R R
FH D HFE DOFL 5y THE/MEREA RIE L £, BT 713, (K ESR & ESL THEIL-HIk B Sl = B 5 o T 7Y
VURREEEBIL AT U T RO IV I N E R NBICIN A ET, — . RERANVIREEFFOEMRT A
AIHMEE I T VX —RAEEATOT=0 | R8I iR P sk I S L E T,
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13 TEXAS
LM5137-Q1 INSTRUMENTS
JAJSV63B — AUGUST 2024 — REVISED AUGUST 2025 www.ti.com/ja-jp

8114 AAhaVFY

ANjar T ot Ay F o7 RO AC EFRICLY., BIEH IBE~D ANV 7 IVEIEEHIR T2 MLERHY E
To TRV R AL RV A (F R IEWIRERPH TR A — & AL EW RMS B E 2 EE 45 X7S /21X
XTR FEETIvT avr T o OFEHEZHERL COET, Ay F L I \T— =T DEFEAE B A /IMET 57
DIZIE. Aar 73w A AK MOSFET ORL A fllém—0 AR MOSFET Y — Al T A RVIT<IZHLEL
FT, H—F v EEL X2 —FD AT 30 RMS &tz iR 51203, 15 2 HLET,

2 A|2
lCIN,rms: D'[IOUT '(1_D)+1_£j

ASar5 o0 RMS EFRORERKEIL D = 0.5 OLEIZHRALET, ZORE T, ASIarT 30 RMS & ER
I T EROK IR0 ET,

ATVEFRD DC fITFEANELEIREATIETIv a7 1285 AC Ry oFaSNA I ENEE T, (VX404
Vo7 VEREENRTHE, A7 %, D MROEIZERE (lout - liny DEGLZY —AL, 1-D FRORIC |y %
VILET, ZORH | AHar T UE HAERICELWE —7 Y — E—JRIBO FR R AEELEY, 20
fEF. AC Vo7 VEHEDOE AR BT T = ATV ET, ESR BI#H DUy 7 VB 72T T B =7 Y — v —27 1
v NVEEORELZHETHICE, X 16 ZHEHLET,

(15)

AViN = ——— <" +lout ‘Resr
Fsw -Cin (16)

AVIN DATTEIE) Y 7 AR IS T, FrE DA BRI S ER AN BEF R 21203, X7 2L ET,

Fsw - (AVin —Resr “lour) (17)

CIN

K ESR Ot TIv7ar7 o id, JOREREO SNV IR EEWHNEE T HIET, LXalb—HEFL T D AT
ANEV T i b L, Q DEWETIv I EIIETAANFEAL X V2 AD BT DENTEET, AT
TR AR L ~UVIC RV B AR TN Gl 12V Ny TVOEEFH T 7Y r—aridid. 4 oD 10uF,
50V, XTR O&TIv 77y TV 7ar Zr T T, £7var 8.1.1.5 THBSN TV, T —T 4>
TENTZBTIVIED 3 ~ 4 (FIZELUN ATV T3y T o a8, V7 a5 o BN R EIR & PH TER I
AT LET,

HHAA 180 DN ZEDH LA H—)—T ALy F L TfFE 2 TV BEEL X 2L —2E, ANy 7 )VETEX v
CEALT, AN T U OEBRAN AEKE T8 TEET, FRORIT. 1 DOF ¥RV NT A AT —T LT
tOF ¥ U NEFPRED LX I, FHEERP ARV ET,

8.1.1.5EMI 7 4%

AA T T F a2l —2 I/ TTEEBIOEAMIZBWTER/NERDAD ANNA L —F o AR ERLET, LC
TANEDIFEATENL, TANVZDOIRE W IV L THIIA L E—F U ARENZEEZRLTWET, BEMHOTD
LC F L DEFEA L B —H VAT END AN E DO DA E—Z AL, L X 2l —F D AT A L E—H U AD K%t
EIOH/NSKTDHRERHNET,

(18)

EMI 7 V2 O FIRIZLL T O LB T,
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13 TEXAS
INSTRUMENTS LM5137-Q1
www.ti.comlja-jp JAJSV6E3B — AUGUST 2024 — REVISED AUGUST 2025

o EMI 74 NAITHRIL T, AT U TR CESRSND R AR LET, 22T, Cn IZA T U7 LFal—HD
AINZBITLEFOREEZR L TCOET,

o EHEANTANEALETZ LN IE 1UH ~ 6.8uH O TRIREN £33, KEHRE T COBRKEZ T 5720
12, EHITNEVMEIZTAZEL RIEETT,

o ANTaNE AT oY CeadtELET,

VIN J—e— YY" J Q

Le
— Co [ VOUT
— S —— Cn

Q2 —
% Ro ouT
GND [ ® [0 GND

e -

K82 wEREM 745 tEBREL XL —%

ATIBIRIIE D7 —I T IR m i B a2t R L, TOEICANALE—F A (B —F AT FO A
NarF oY Cn TER) #R-ELET, X9 1ITM B EL ROHRE/RLET,

I

ZZ T,

o Vuax /%, A ATREZR R EMIAARIZEFAR SIS dBUV /A AL~ TF (CISPR 25 77 A 5 7¢L)
° C|N =S BéEV%Jwaa)%ﬁ@)\jjﬁifﬁ—

o Duax [FKREWET 2 =7 4 A7V TT (/N AT EERF)

* I peak) T = A F B EFRTT

TANEREDOHEDT=0 , AN ERE TR CET V7352 encaEd, 20 05 EMI 74V 25 & Cg &
RELET,

|Attn| 2

_1j0%

F
(20)

8-2 lIURTINCAA Y TF U T X 2L —Z AN T4V E2EBINTHE, HIHNSH I ~DEEREE N E TSN ET,
TANEDOH A —F 2 R d . ASITANERREEL 2l — X DN —TF A ANCRE R BB % 5.2 700 J512, +4)
BLTDHENRHVET, AL —H AT, T4 NVZOIRBEFR I CE— 212720 FET, 74X OIRERBE7HE 5
Wik, 21 2EHLET,

1

fros =——F——=
2”.1'L|N 'CF (21)
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LM5137-Q1 INSTRUMENTS
JAJSV63B — AUGUST 2024 — REVISED AUGUST 2025 www.ti.com/ja-jp

¥ 8-2 ™ Rp @ AL, IR BI 74N 2O — I A =8 2B KH T 52T, a5 o4 Cp
X, AJIELED DC Ky E7my 7L C, Rp COWREIRENHEEEZIELET, 2T % Cp g, A1mr7 o4 Cyy
FORERFET, HEAWE BT Ry KV EAE—F LV AOLERHOE S, ZOEMFRIZLD, C DA T4V
&@7‘7ﬁﬁﬂﬁvﬂiiﬂ:ﬁ%‘é:&%%?i% HIRF W BT DT AN Z DA E—F L ARENG AL, X
v T EIBINT D Emb@i@“ (Lin & Cin TSNS 742D Q ERKRETEDHE), 2 22 ITRENTODIE
TOWHZ 7\, BT Y Cp 2L TIEEN,

Cp=4-Cy (22)

K23 LT, # e 7 HH Rp 278 R L £,

Cn (23)

812 T5— 77L&

4 8-3 |2, BIEN—TIZX LA H X ADTT—T 7 (EA) Al H L7z type-Il fifE gz "L E3, X 24 |
/Tfh,to Z. EA OBINL—T7 A O kL, EA HTRHT Ropa & ERNHHIRIEHIFRA & Cayw T ELE T,

ImRoea

GEA(open loop) (s)=-
(24)

X 24 13 EA OFAEFEE R — TR LET, HOEENDS COMP /—RETOMEROEZEREIL, (NEE=
WA D) 74— R 7L A N — NSO A D 52T X 25 2L CEHELET

s
. O -Ro. -(1+ ]
Ve(S) _ Vrer mooH @A

Vout(8)  Vour s s
1+ — || 1+—
@p1 o (25)
ZZ T,

* VRer 1%, 0.8V ONENFEEEV 7 7L ATY
s OmlE.600uS ® EAfREILHIHATT
* Ro.ga 1%, 74MQ DTTF—T T HITEHITT

Gc(s) =

1
W71 =

RCOMP : CCOMP (26)
o — 1 N 1
1= =~
. Roea '(CCOMP +Cpe + CBW) Roea *Ccomp 27)
1 N 1

Recowp '(CCOMP "(CHF +Caw )) Rcomp - Cre o8

EA OHi{E S

fnlE, RO O, Ba | &R A AR L E T, EE Rcomp << Ro.ea 7>2 Ccomp >> Cgw 722
Chr D712 AT fLlEDs

BHETT,
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VOUT
Error amplifier model
RFB1 777777777777777777777777777777777777777777
FB1
]
LJ
VREF -
Rrs2 §
N ]
T Ccowmpr
AGND L L7
[

1~
\ChF
/

K 8-3. BEN—TIS—7 T LEERY FD—5
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82RIBMET TV — 3>

*
AT T IRA AT T OFREFIE, B, #dhsk, PCB 77 /L, a2l —a, LM5137-Q1 #&EJREL
THRELEGEOT AMERIZOWTIL, Tl Designs DV 7 7L U AT AL TAT IV SR TIZEN,

821 F7H A >1-12V E&/Ny T FFTYor—2 3 [@FDT2 7/ 5V L33V, 20A BELF1L—%

X 8-4 12, %5 HJIDH JIEED 5V & 3.3V IR ES ., EHAREIN 20A OF 27 )V H I RIHIEERRETEL 21
—ZDEEXZRLET, ZOFITIE, 6.5V ~ 36V OFIFHNOAHA T EL 13.5V ICESX, AR E AN
BRDE—7F I MNIFNEI., 96% & 94% T, AAvF L7 JEIEEIE, #HL Ry (25D 440kHz (ZF ESHET, 5V
HUNZED (IC AT RE S OBRAEREL 4w ESEET,

Vin =6.5V...36V [

C|N1 <|: CVCC L C\NZ
4><10pF:[ amF | :[4><10pF
4 x10nF _L_ = vce VIN | 4x10nF
- CBOOT1 CBOOT2 -
c c
Vour1 = 5V sooTt [ L Ceoom= Vourz = 3.3V
lout1 = 20A i HO1 HO2 lout2 = 20A

SWA1 Sw2
LO1 LO2 %
LM5137-Q1
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
-+—{ PG1 PG2 [—»
VDDA —»{ EN1 EN2 [«—
PFM/SYNC SYNCOUT [—» VDDA
RFEM RFBZ
N FB1 FB2
24.9kQ 7.5kQ

Ccowmp1 Ccowmp2
3.3nF i 10k0 3.3nF

COMP1 COMP2
Reowmet % RSS RT AGND VDDA CFNG ;{(;C:(M(:Z
10kQ CHF1 CHFZ .
68pF . Cuoon | Rowves | gpF
20kQ

Rrr
* Vours tracks Vi if Viy < 5V 52.3kQ

8-4. 77U — 3 EIK 1. LM5137-Q1 BEL ¥ 1L —4 % 440kHz TEH

R
ZHLABEDEIEETIX, W27 7V r—a il b LM5137-Q1 :l/l\ﬂ—7’£’fn)| LEd., AE
Iﬁ@/~14’/t°~5f/7\6 Fo T, FITIRA D EELE RE S OBERFZRIEIC TEMEZ R 9572

o AN T L E T, /Ay 8.3 bBIRLTIEEN,
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8.2.1.1 ™I EM
# 8-2 12, ZOHEFAREEFI Ot G LB AT, W1, HERENTA—F &R LET,
K 8-2. REt/NNSA—%

RELSTA—F &
ANBIEL Y (EHFIREE) 6.5V ~ 36V, A%k 13.5V
He/ANBEATEE (7—VK IT7) 4.5V
RRIBIEATTEE (AR T 36V
H 5V, 3.3V
7 (EDC) (1 20A
&7 (TDC) () 15A
AT 7 TR 440kHz
5V, 15A DX —/47 v MR 96%
3.3V, 15A FFD & —77 o Nh =R 94.5%
HWABEEL a2l —Tar +1%
=T A — R — Bk 60kHz
NAR~— > 45°
AR — TR, TY ol 2 1T 4AT—T v 20pA i
DA ANG 4pA

(1) EDC & TDC (%, ZNZ N BRI B i B A R L ET,

KL Rry 1 Ay F U T JE 8% 440kHZ (38 ELE 97, filflL— 7 PERRICOWTIE, ZoFITlE, #—F vy br—7
IR =N — RN AA T 7 8 1 % 60kHZ @D 10% ~ 15% OFPHICR ESL, X —7 vy Mifi~— 0% 45°
PLEIZ720E9, 20kQ OEFIE RSS I8kt 3 5L, HJEEDY 7 hAZ—RERIN 4.6ms ([CEEESIET,

< 8-3 1%, BINLIZPEEL F ol — DT — AU 2R L ET XA E DERITEE DO N2 05 AN FAlHE
T, N7 — MOSFET 1%, FilE K EAA T L 7B KEZ H/NRIZINZ 572D D37 — MOSFET Dig#RA <L T
F9, ZOT TV r—a EmE T, 40V D 2y s L~L 23U — MOSFET., & DCR O& B & &R EA 274 K
ESL > v b, B7IvZ AT o2 AL COVET, X TAEC SBREFE AT,

x£83. 77V r—a ER1 OBRER

! LA \ YR
VTTVEAEE | e e {0 Wit WRES
10uF, 50V, X7R, 1210, 73Iv7, AEC-Q200 TDK CNAGBP1X7R1H106K
o R il
Cints Cinz 8 - Murata (FFFISAE | 5 opaoec71H106K
10pF, 50V, X7S, 1210, ©53v7, AEC-Q200 7r)
TDK CGABP3X7S1H106K
TDK CNAGBP1X7S1A476M
C .C 8 |47uF. 10V, X7S, 1210, €73y, AEC-Q200 S | (A
ouT1~ Cout2 M Murata!*TEﬂilz{F GCMB32EC71A476K
FT)
1uH, 2.3mQ, 37A, 10.85 x 10 x 5.2mm, AEC-Q200 Cyntec VCHA105D-1ROMS6
1uH, 2.3mQ, 37A, 11 x 10 x 5.1mm, AEC-Q200 Bourns SRP1050WA-1R0OM
Lo1. Lo2 2 |1pH. 2.1mQ, 24A. 10.8 x 10 x 5mm, AEC-Q200 A —h HCM1A1105V2-1R0-R
1uH, 2.7mQ, 33.8A, 10.85 x 10 x 3.8mm, AEC-Q200 Wiirth Electronik 784373680010
1uH, 2.4mQ, 36.6A. 10.5 x 10 x 6.5mm, AEC-Q200 TDK SPM10065VT-1ROM-D
Q1. Q3 2 |40V, 3.6mQ. 9nC, SON 5 x 6, AEC-Q101 Infineon IAUCNO4S7L028ATMA1
Qy. Q4 2 |40V, 2.4mQ. 15nC. SON 5 x 6, AEC-Q101 Infineon IAUCNO4S7L019ATMA1
Rs1. Rsy 2 |v%u b, 2mQ +2%. £100ppm/°C. 1225, 3W., AEC-Q200 Susumu KRL6432E-M-R002-G
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£83. 77V — 3 EK1 OBRE (i)

VZFVRIRE | g AR () BiEST WinE S
%
Us 1 |LM5137-Q1 80V F =7 L 1 fEz h— . AEC-Q100 ﬁwijj AV M5137QRHARQA

(1) (V=R A= =BRSS5 F e TR TEE N,

8.2.1.2 B¥Hll/x 5T FIE
8.2.1.2.1 WEBENCH® Y—JLICLB RS AR5

ZZx27Vv7 §%&, WEBENCH® Power Designer (250, LM5137-Q1 73\ A 2% § 50 A% LM% EHEAERL CE E

‘a‘o

1. OIS, ADEIE (Vin)s HEIE (Vour). HIETE (lout) DEHZASILET,

2. ATTARAPOLAYNZEHL T, DR, A ER, 2IAMNE D FBEIR/TA—=ZTOW TR G el L
ﬁ—‘o

3. ERRENTZRE R TR R AL RV A Y R Ao ST e U E T,

WEBENCH Power Designer Tl&, 7 AZ~ A XSz [BIBE XIS Y AR | U7 VS A LOATiE &5 5 OTE G H & OF
HCEHTEET,

W IROEEE FATARETT

o BRIRI 2l —ar A FTL, HERNIE LR OMEREA MR T D

o B Ral—rarEBIATL, BROBRHEZ R TS

o HAFAREINTZERERLCLAT N, — %72 CAD 74—~y CHT5
o EEFOLAR—1% PDF THIRIL ., 3534675

WEBENCH > — V@A, www.ti.com/ja-jp/WEBENCH CZ & 27 ET,
8.21.2.2Excel 24 v ORI — P V—IICLB IR ARG

LM5137-Q1 57 4 VXX T m—RA[EZ LM5137-Q1 27> 2 X8 — o) F 2L —# 2L T L ¥ 2L —X
EARICEE S &R A INL £,

8.21.2.3 1> 05 DEE

1. R292FEHL T AMATIEBIEIZRITAH 30% DAL Z 72O —7Y—— 7)o 7 )VERIZHE DX £F v
JCHBLIR WG EA B 7B 2R R L £,

L — VOUT1 J1= VOUT1 — 5V d1= 5V =11|JH

Ly, =—Yourz |4 Vourz |__ 33V, 33V} .4
%2 Aoz Fow | Vingom | 6A-440kHz (& 12V

(29)

2. EBELDOF ¥R, A X 7 HDOREHRENE 1uH 28R £, I KEFIRBO AN BIEICBII A —7 AL Z 04
AR T LI, X 30 2FEHALET, ©—7ERE—FHI#ENIIL T, Ta2—T 1 PAZAH 50% L KEWNE
SEGREARE N AELE T, Rt b3 5720, LM5137-Q1 ([ZIXAA v T o 7 BRI p LN E A m—
HEZ 7 NS TOET, ZOAA YT U7 AT R £ AME BITBINSI, /3 T0 IRE 33 £ 9~ 5 1%
BEFHDET,
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Al V, V, 5V 5V
Loneg =lours + =57 =lours + 5 20— 1= = 20 A oA '(1_36v]:24'9A
‘Lot Fsw IN(max) R z
Al V, V, 3.3V 3.3V
lLo2(pi) =lout2 + % =lour2 oL OUT|2: 1= 22 | =20A+ 2 1uH.440KkH '[1 38V ] =23.4A
“Lo2 "Fsw IN(max) SR z

(30)

3. K29 cHSx K31 EHEHLTALEIZL ADIORTF 2o I 5TV, A X IREBTEO TOABLO 1 20 EA4E
T T T AT B ELET,

L Vour [ V]-Rs[mQ] _ 5V-2mQ
Olse ™ 22.Fg,[MHz] = 22.0.44MHz

=1.03uH

L _ Vour [V]-Rs[mQ] _ 3.3V-2mQ
©2%c =22 Few[MHz]  22-0.44MHz

=0.68uH

(31)
8.2.1.2.4 >+ > AW
1. RAMEOY —I7 A X 7XERIVD7<E 20% Ll L@V KE — 7 EBIRAEICHE S\ T v MEPi & FHE

L, AZ = T o HEAGFAT 7 COMPERHI 372~ — TV 2L ET, Vv MEFIA R T 251203, :0 32
ZEHLET,

Re, = VCS(th) _ 60mV —2.01mO
ST 120 01pk  12:249A 7
Vosen __B0MV___, 14ma

S2 = -

ZZT.
. VCS(th) I%, 60mV OEGHIRAL > a/L T,

2. WHDOT v MIOWT, AEERGUE 2mQ 23R U £§, JREi72 T AT ORI & D 12256 77Uk
ERAIZED ., BW OE ST, InH RisD A EAL X 72 A (ESL), 27373 PCB LA T UMM EH L T\E
Ty [ LA TOPDGARFLANDUAT INDITARTAAGEN, /A RE DC FRZEIZE > T [ISNS1+, VOUT1] &
[ISNS2+, VOUT2] DAL CABIICHIE SN ZE i B ABIENFA M ) 7B N DICERE L TIEEN,

3. AFZIEDOELIT v MEHIZRLE L £,

4. v RgERGEE AL, v Db LM5137-Q1 DS E S FTOEBZ LI ATA U ZEBRLE
7

5. Bt ANBH ) ETORRRELE (Biihl Ry <L —2 WNEiaY 278 ) MOSFET 7 —hRZA /373 E[A])
R/ t0_7%(ﬁ@i§+%bf:%(ﬁ%” BEX[/“/T‘/EI/V]\%%}\;_VCi%'jJ[]Li‘d—O BRI tcs-DELAY 2 70ns DA
1Z. R 33 FFEHLT. HAREK LR IECOT — AN —ADY — 7 AL X IR ETREFHEL TLIZTE,

Vesith N ViNgmax) * tes-peLAY _ 60mV N 36V-70ns

ILO1,pk-sc = ILOZ,pk-sc = Re; Lo, ma 1uH =32.5A

(33)
6. ZOfRICHESE, REMEREFH CRMERN 33A IVKREIRDALZ I 2%/ T v N T LITRIRLET,
82125 €>3Iyoififa>r>Y

1. 34 ZfEHL T, 10A ORMATEB T O N ELEDOA —/— a—ME T 570 B A &4 A
DET, ZOLEORFEEL T, AMMERHALARIE 100mV T,
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2
Loy 'A|OUT12 TuH-(10A)
Court = 3 > = 5 5 =99uF
(Voun + AVoVERSHOOTH ) —Vour (5 V+100 mV) - (5 V)
2
Lo - Al o2 1uH-(10A
COUT2 > 02 QuUT2 5 5 — ( > ) 5 — 149}.”:
(VOUTz + AVoyERsHOOT2 ) —Vourz (3-3V +1 OOmV) - (3-3 V) (34)

FINS =B CEDEEDRIBIIED T8I0 730 T P OBFREBIZOWTUL, FF ¥ 2T L T 4
DD 4TPF, 10V, X7R, 1210 E7v /M /jar T o @ IRLET, 20T v ORUE OREEH — 1 cine,
NEDOZ T HFTENEH BV & 3.3V O DC BJE TIEFEEMIZ 32uF & 41uF T,

X35 2L T, AFRANEERIZBITLT vV 1 O —rY—b—7 M) EEYy 7 V%2 RV ET,

]
(8-440kHz -128F )

1
(8-Fsw -Court)

+(1mQ)’ ~16mV

2
AVour1 = Al o \/ 7 tResr” = 6-8A'\/

(35)

ZZT,

* Resr & a7 o O SN EME ST (ESR) T,

© 128pF L, 5V TORFED (TAL—T 4 7) I MERETT,

X 36 2L T I KANBEICB T L1740 RMS Uy 7 VB it B LET, ik KA TEETOH
Ay 7 o¥0 RMS Dy 7 VERNA T OV 7 VERER N ThHZ LA MR L T2,

Alo; 10A

lcorrus = N :ﬁ =2.9A
Al 7A
ICOZ,RMS =2 - —=2A
V12 V12 (36)

821.26 ESSy LA I T Y

—fREINT, AT T AW BITDEIRATI DOV — R A —F L AT R &L ET, ANy 7 VEEE
RIDIIE, BB R A TR BT, BRI, TaT7 0V Fyrpn Ao X—)—TEETIIA N
JVDIRMENSKIEIZEIRL £97, — MBI, Vo 7 VERIE AT 7 BRI T a0 7o OB —2 A
IZHESNWT, AT o ETeaEisnET,

1.

ANZA T oY EIRT L5513, Ho7eBHEL RMS Uy F/VEREK ZFF Db DIZL TIZEY,

2. 2 F X RABELF 2l —FD ANy T DT — AN —AE T, 1 SHRAFTIIEL, b F 7 41—
TNDIEA G CEIET 25 BTN L CWET, V—ANT —ADT 2—7 1 A7 /VBIERA LAY 50% SA8E
L, 37 2FEHLT, AJjar7 %0 RMS Uy 7 VA FELET,
3. KB EMEHL T, MHERANFEELRDET,
D-(1-D)-1 0.5-(1-0.5)-20A
Ci > 0=D)lovr _ ( ) = 45)F
Fsw -(AViy —Resr -lourt)  440kHz-(270mV —1mQ-20A) 38)
ZZ T,
« AV IE. A —2 Y — B —2 Uy )VEEOHEETT,
* Rgsr E NSz %o ESR T7,
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4. Iy T oY OBEERED, KT ¥ RUTKL T, 4 DD 10puF, 50V, X7R, 1210 E7Iv 7 A Jjar7 v
PEFIRLET, OO T o3, BET 537 — MOSFET O IZHIE L TEEWY,

5. 4 5® 10nF, 50V, X7R, 0603 t73Iv /a7 H &% AP A~ MOSFET OiE<IZElEL T, MOSFET DAA
o F L BRI dildt D REWERAHELET, 2oz F o2k, & E B AR E I (SRF) & 100MHz
UL ETOIRFENA L —F U AREBLET, ZORER, BRIV —T OFEALH I Z AISHIK T T 5720 K
BENTZ EMI S 2 F YDA F J—REEDOA— "= a— X7 135/ NBIZIZ S ET, 36N
RIZOWTIE, X 8-29 & X 8-31 2R TLIZEY,

8.2.1.2.7 BB LTI

TNEND FB B % 24.9kQ #iH1L 7.5kQ UL H T VDDA (Z#f 3528 T, [EE 5V & 3.3V OEERER A
MZT 27 WA R L £

if_ F LM5137-Q1 @ 0.8V JfiZ) 7 7L A HDE BV BEO 3.3V ) BERERA MR L T, mEEGUE
wDEZEME AL ET, FTUOEFIOMAS 15kQ THLHEEL T, 2 39 %E‘E%LJ:M JEEIE R R LET,

Rrg1 =Ry - Yourt _4]-1ska-[ 2Y__1]-78.75k

Regs = Regs -(m—qzwkg [ﬂ—q 46.88kQ
Y/ 0.8V 39)
40 12XV, 78.7kQ. 47KQ. 15kQ DOFEHEN7: E192 O 0.5% HEHE A 2818005, B ERA Tk
PEHELET,

Vourt = Vrer - 1+ 282 | _ggy.[14787K2 4 997y
Reg 15kQ

Vours = Vier -(1 + Ress ] ~08V -(1 +@j ~3.306V

RFB4 15kQ (40)
EE AT ar SRR, EEIRE SR (FEYEE 50Q) CItEIRIUy Bz T 5 L ZEM ORI
Al ¢ z%f;/v~7/f4/ﬁr$%fe% CHIETEET,

8.2.1.2.8 AJTEF UVLO ##i

M 7-2 ASj 52— BLOY = A7 EENELINEIL 6.5V & 4.5V ITHRESNLTWDHEA, W41 IO 42 2
FLT, Ryvt & Ryve EFRIZILD AT UVLO S EHRFTAGHRL £, KEW S ESRIEAHE T TICEZDNEEERATY
PAEEERT T L %5 EN B EESIC Ryys EFHEND 10kQ #iH12 L £,

VEN off) (VIN off) /VIN on)) VEN (on) VIN(on)
RUV2 - “Nuvs 'y, N

IEN(hys)

[0.95V -(4.5V/6.5V)-1V
10pA

(41)

V
Ruvi = Ruvz (Mq =19.1kQ- [%1] =105kQ

VEN(on) (42)
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105kQ & 19.1kQ DIEHERY7R 1% HPriEz IR, 43 ZEHL T, EEDOANEES— AU BLOS—F 7%
TERA MR ELET,

R 105kQ
Vineen) = Ven(on) '[1+ RS\\/’; ] = 1V-(1+ 19.1ij =6.5V

R
Vit = I:VEN(off) —lengnys) - (Ruva +Ryvi ”Ruvz )J : (1 + %}
uv2

- [0.95v—1ouA.(10kQ+105kQ||19.1kQ)]-[1+ 105KQ) - 45V

19.1kQ (43)

8.2.1.2.9 #F&E53
LT OFNEICHES T, LI N — 7 DRHEER L2 EIR U F 9,

1. B0KHz ITHESNIF —T v b —T 72— — A fo (D& FH DA E% 128uF LiEL T, X
44 ZfEHLT Rcomp1 ZEHRELET, 10kQ EZELW Rcowmp1 FEIRLET,

Reompt =27 - -\\fﬂ-@-cm :2-7r~60kHz~%-%~128uF 10kQ
REF Im

(44)

2. Ccomp1 ZFMHELT, (1) Z70RF— _—JEHE D 110 £7-1% (2) BRFR—L D5, REWFINZPrzlfERfkL £
3. Ccomp1 0):[‘/?‘“‘/4%0)1‘5 T 3.3nF ZBIRL £, R é*ﬁ WP O H ) BIE O B N SR A

HEFF D720 RCOMP1 BIW CCOMP1 @H#}Eiﬁ%‘f/j 25}.]8 Lij—
Ccompt = 10 = 10 =2.6nF

3. Cppq ZFHHAEL T, ESR BrEEEDIRNTT | 135 DAL F o TR BITAR — VB L £ (B8 /A
REAFRERHI20), Cypg DT B OfEIL 68pF 2RI £,

1 1
Cypq = = =72pF
HF1 Few 2.7-220kHz-10 kQ P
Z'E'T'RCOMFM
(46)
g
1—11/‘ Rcomp &1V Coomp TETRiNV—7 7R AA — = E Il A% EL T, Fry 7 7 NREBOEMEIHE
T oLEDREFISELUHELET,
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821377V — 3 iR

100
\
95 /7’_
—~ 90 /
§
N[V
5 ® //
QO
i
80
_— V|N =8V
75 _— V|N =12V
— V|N =24V
— V|N =36V
70
5 10 15 20
Output Current (A)

5V HA, Fy R 2 13T A AT—T /L

8-5. FEL loyr1 DA

Efficiency (%)

100
o —
95 / —
/‘F—\\
<) / / //
i
80
// _— V|N =8V
75 —_— V|N =12V
_— V|N =24V
— V|N =36V
70
0 5 10 15 20

Output Current (A)
33V T FrAR N I T A AT—T

8-6. MFEL loyr, EDOBAR

100
95 /’ —
I
//"_ E—
—~ 90
&
N
5 /
£
&
80
_— V|N =8V
75 — VN =12V
e V|N =24V
— V|N =36V
70
5 10 15 20

Output Current (A)

9‘_’\’*/1/ 1L2 ﬂllii@%éiﬁﬁb%%l@\ IOUT1 = IOUTZ

8-7. WE L loyr £DBIR

wTT T T T T T T

VOUT11V/|:V’
o
R . :”‘-!‘m - —

VOUT2 1V/DIV

PG1 2V/DIV 1ms/DIV |

L [ Loy Loy

5A OIRFUIEA AT

el L
ViN =12V, Ven1 = VEn2

A i L

8-8. AL EATHMEAR—TINICTS

v T T L e N L B B

VIN 2V/DIV

VOUT1 1V/DIV

ViN& 12V £TAT Y

I 1ms/DIV |
ol | | PN IR o P PR

5A DOIHTPEGA ST

8-9.Ch1 BLU Ch2 DAY — b7 v Tk

VOUT1 1V/DIV

VIN 1V/DIV

VOUT2 1V/DIV

% 200ps/DIV |
Iy 1.

5A O A

o ol il il

ViN & 12V D BIRT

8-10.Ch1 & Ch2 D vy MUV HEE
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8.21.3 77V — a vl (Fix)

L L L L B B [T T T T T V] L e T L B e T

[ vOouT1 200mV/DIV I

I0UT1 10A/DIV |OUT1 10ADDIV

T
+
[‘ L L

[ I 100ps/DIV |

PRI S A P P - IR L e e by | P B I P I B

T

I 100us/DIV ]

Vin = 12V FPWM Viy = 12V FPWM

8-11. AFHBE,. 5V . 0A ~ 20A 8-12. @, 5V HA. 0A ~ 10A

T L i B URN AL LD & L LI L r N N T L L T Yy

T

VOUT2 200mV/DIV

[ vouT2 200mVv/DIV

%

I0UT2 10A/DIV

]

100ps/DIV k I 100ps/DIV |

Vi = 12V FPWM Vin =12V FPWM

8-13. &WHAE. 3.3V i/, 0A ~ 20A 8-14. & BE. 3.3V iHA. 0A~ 10A

Receiver o Receiver o=
RBW (CISPR) 120 kHz MT 100 ms RBW (CISPR) 120 kriz MT 100 ms
Input AC_Att 10d8 Preamp  OFF Step TD Scan Input AC_Att 1008 Preamp  OFF Step TD Scan
Scan_@1Pk Clrw@SAv Cirw JAccr) Scan_@1Pk CIrw@SAv Cirw T cel)
Timit Check Tz 10 Mz Timit Check. 1MHz ASS 10 MHz
Line EN 55025 Aytomptive foltage Line EN 55025 mitjve poltage Hass
80 I ER 55075 Atomptive foltage HASS 80 BV ER 55075 Agtomptive Poltage TTASS
[N 55625 Automotive vi i1 55025 Aufomotive |
60 dBy . 50 By
e 55025 Automotive Voltage 1 55025 Automor
40 dbus ‘ | 40 dep ‘ —
0 doy ‘ L i 30 dBy 1 !
| sy \ i U et
Bod LT ol dpu - RSN
D"\: M, 7 i b . Uy i ] i)
10 ol b ﬁ A i i 10 n\:ﬁmva | i i
il AT gl )
0 deys A apyadhy _ 0 dBus i ‘r'\m AR, .’\b kgt A
D T L el : ATV VAAN TR e
-10 dBp! 10 dey
-20 ey 20 dey
? i f o
Start 150.0 kHiz Stop 100.0 MHz Start 150.0 kHz Stop 100.0 MHz
LSTar 150 L=
V|N =12V IOUT1 = IOUT2 =10A V|N =12V VEN2 =0V IOUT1 =10A

8-15. CISPR 25 Class 5 EMI DHE, £EE55DHAD 10A BT 8-16. CISPR 25 Class 5 EMI DMEE. 10A T®D 5V 1A, Ch2 57
4 ARI=F)
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8.21.3 77V — a vl (Fix)

Receiver = Receiver s
RBW (CISPR) 120 kHz MT 100 ms RBW (CISPR) 120 kHz MT 100 ms
Input AC Att 10 dB_Preamp OFF _Step TD Scan Input AC Att 10 dB__Preamp OFF__Step TD Scan
Scan_@1PK Clrw@SAv Clrw, JAC PO Scan_ @1Pk Clrw@SAv Clrw JACcPr)
Limit Gheck 1MHz 10 MHz 1MHz 10 MHz
Line EN 55025 Aytomptive foltage
80 dBNEN 55075 Aitomptive rullﬂqc ASS B0 dBy
[EN 55025 Auomotive Vgltage Pl : 55 5 EN 55025 Automoti 55 5.LIN
&0 dew e 60 dey : :
[EN 55025 Automotive Voltage AV Class 5 [EN 55025 Automotive Voltage AY Class 5.LIN
40 de 40 dey | -
| | Ll ! ) jy | : =]
i dew et ErY I el ot k|
] I fit S g f | A Falent "
1 R I r Ay s u
- | ) ty 208 ! b e - i -
: i 7 ‘\ SRRV TS W —
T v N W\ ;«} i 4) W \\W’M i
10 dbv-4 g i PRRVALTLI AT RN A M
i < . 4
’mw F e /] N Wt \/\‘ \W“J L
0 b LA L b A a i W
1 TP e Lol T u i 0
: i el g AN
10 dep 10 dp
-20 dept 20 dBy
: 1 s
Start 150.0 kHz Stop 100.0 MHz Start 150.0 kHz Stop 100.0 MHz

Vin =12V lout1 = lout2 = 15A Vin =12V Renre =29.4kQ  loutt = lout2 = 15A

8-17. CISPR 25 Class 5 EMI D, £E5DHAH 15A & 8-18. CISPR 25 Class 5 EMI DEE, EE5DHAH 15A BT,
DRSS (10%) € x—7Jb
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822 74> 2- BEEFADAS 77 or—3 [ 2 1, E—L, REREEL 2L —2

8-19 1%, HEE 5V, ERANEN 20A OB —H 11, 2 FREIHELHEREEL X2 —Z ORI KK 2R L TOVET,
ZOHITIL, 6V ~ 36V OFFAN DA AFEE 12V (TS, #éiéJT LB MNBEOX—7 v NIZENE I,

93% & 91% T, Ay F 7 JaM T, #Ht Rrr (2480 2.1MHz 125

EEXEBI =TI, T RE

7.5kQ IZEE 357215 T, 3.3V O )EES FTRE T,

WESNET, 5V H T, BARTREOR)RE
BT, BEREEST (FB1 725 VDDA 2854755 Reg) & 24.9kQ 75

L Cinz

Cit l Cvece L
2 x 10uFI s | I 2 x 10uF
4% 10nF_L L vce VIN 4 x 10nF
a CBOOT1 CBOOT2
Ceoort _[_ |
Vour = 5V BOOT1
lout = 20A Re: HO1 HO2
0
SW1 SW2
LO1 LO2
LM5137-Q1
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
<—| PG1 PG2
VDDA —» EN1 EN2
PFM/SYNC SYNCOUT
Rrs
A FB1 FB2
24.9kQ
+—o| COMP1 COMP2
Reowp l RSS RT AGND VDDA CFNG
10kQ S ¢
HF Cvbpa i Renre
Coowur == 68pF 14F 71.5kQ
3.3nF H ’
* VOUT tracks V|N if V|N <5V

819. 77U —< 3 EIK 2, LM5137-Q1 2 HEEL ¥ 1 L —% % 2.1MHz TfEA

8.2.2.1 BEHEM

* 8-4 12, ZOHFHMRIEBI O R ELDANT) M) MERE ST A=FERLET,
& 8-4. WAt/ T A —F
Bk ST AN &
ANBEL Y (EFIRHE) 8V ~ 18V
e/ NEENTJELE (F—R 7T77) 6V
KA EIE (AT ) 36V
B~ SV
Hi 7 EE i 20A
AL F T TR 2.1MHz
HABELFal —rar +1%
AR 2 DT 4 AT—T LD LEDEA A — S 20pA i
Ty MDD 4uA
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10.5kQ DHPL RRy (28D AT U7 TR E D 2 AMHz IZ3ESNET, filflL — 7RIS\ T, FRONL—T
a2 — R — &L 50° LA EOAF~— T 80kHz T4, RSS B A4 —F B, (HEEDY T RALZ

— R 25 6.5ms |2

#8513

BIRLI-BEFEL X 2L —Z DN —RL A

IRESNET,

AR LET, 1ZEAE DEITEBE DN Z D ANTF F e

R lilf't%fﬂ 1 LR, ZOTHFA AL 40V OrY 7L~ MOSFET, v — VR FEREIEA 4 742 K ESL #5281

FDIRT AT DL MEHL,

TE'IIvI ANE a7 oL CVET,

R85 77V =3 ER20BRER

! LR 3 P
VZTVIARE | g FRR) Wi BRES
%
10yF. 50V, X7R, 1210, £53> % AEC-Q200 TDK CNABP1X7R1H106K
8 Ups=

CniCinz | 4 ~ Murata (RFFHEAE | 5 opvi3oEc71H106KA0S

10pF, 50V, X7S, 1210, ©53v7 . AEC-Q200 7Ir)
TDK CGABP3X7S1H106M
< 1)
B Murata (FFHEE | 5 opvazeR700476KETOL
c c o 47uF, 6.3V, X7R, 1210, £53v 27, AEC-Q200 7r)

OuT1~ ~0UT2 Taiyo Yuden JMK325B7476KMHTR
47yF. 6.3V, X7S, 1210, £y, AEC-Q200 TDK CGABP1X7S0J476M
0.47uH, 2.2mQ, 26.5A, 6.71 x 6.51 x 3.1mm, AEC-Q200 Coilcraft XGL6030-471MEC

L ) 0.47uH. 3mQ, 25A, 6.95 x 6.6 x 4.3mm, AEC-Q200 Cyntec VCUWOB4ER47MS5
01~ LO
ez 0.47uH, 3.1mQ. 20A. 7 x 6.9 x 3.8mm, AEC-Q200 Wiirth Electronik 744311047
0.56pH. 3mQ. 29A. 6.6 x 6.4 x 2.8mm., AEC-Q200 Bourns SRP6030CA-R56M
Q. Qs 40V, 4.7mQ. 7nC, SON 5 x 6, AEC-Q101 Infineon IAUC60N04SELO39ATMA
Q. Q4 2 |40V, 3.6mQ, 9nC, SON 5 x 6, AEC-Q101 Infineon IAUCNO04S7L028ATMA
Rs1. Rs> 2 |T¥2h, 4mQ £1%, £50ppm/°C, 0612, 1.5W, AEC-Q200 Susumu KRL3216E-C-R004-F
u; 1 |LM5137-Q1 80V 2 4E=> b —7, AEC-Q100 THRIZATAT ] LMS137QRHARQ
1) [ H—FN—Fy— B D5 FFE BRI TIESN,
8.2.2.2 FHHl/s AT FIR
v/ ar8.21.2 ML TIIZEN,
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8.2.3 T4 >3-12V, 20A, 400kHz, 2 tEEL +a2 L —%, 48V EET T or—=>3 2 F

8-20 |%, 1 12V, ER AR EN 20A OH— 177, 2 FFEHFEEEEL ¥ 2L —Z ORI 2R TOET,
ZOBFITIL, 36V ~ 65V OFEIFHANDAFRAIIEE 48V, 20V 75 72V ~Did 2 HES& | FAMNRESAMR
DE—4 M 95% TT, AAvF 7 M EIT . HHT Rer 1240 400kHz 2R ESNE T, AT XEIE 12V H
ST DT80 AR E ELET, 48.7kQ @ Reg (FB1 725 VDDA (Z45k) 1240, 12V O & H 3R E
ST U E T,

VOUT =12V
IOUT =20A

% 8-6 12, ZDEIEB ORI G LB NS KT, HRE ST A= R L ET,
% 8-6. MET/N\SA—%

Vin=36V..65V [

Cni l Cvec ﬁ L Cnz
4x 4.7pFI st | I 4x4TyF
4 x10nF _L_ — VCC VIN |4 x10nF

Covons [ CBOOT! CBOOT2 [ Caoon
Q
Rs1 HO1 HO2 Lo Re
swi1 Sz
LO1 LO2
LM5137-Q1
ISNS1+ ISNS2+
BIAS1/VOUT1 VOUT2
«—|PG1 PG2 [—»
VDDA —m EN1 EN2 [«—
PFM/SYNC SYNCOUT [—
Res
A FB1 FB2
48.7kQ 1‘7
9o COMP1 COMP2
Rcomp l RSS RT AGND VDDA CFNG
243k03 ¢
Ceo 2;;': Cvbpa i Renrs
MP
o 14F 71.5kQ

®8-20. 77U4—< 3 MEEK 3. LM5137-Q1 2 HfEEL ¥ a1 L —4 % 400kHz THER
8.2.3.1 BRI EH

BELSTA—H 1A
ASEEL LY (EHIRE) 36V ~ 65V
AFFANBIE 48v
e/ NS T 20v
BRB A S BT 72V
O BEDOBRERA T 12V
FEHE B 20A
AT T I 400kHz
10V, 20A 02— 4 Nehak 96%. 95.5%
ANTEE UVLO Ho, 47 23V, 19V
RiAH 2 MFA4AT—T L DL ED AR R) —T B 20pA Kl
SRV 4pA

52
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57.6kQ OHL Rry 1280 AL TF 7 B HIN 400kHz (2R ESNFET, HillE/L—7FPREIC W T, $fZHR DL —7°
ARG — R —JE L 50° UL EON AR~ — T 60kHz T9, 20kQ & RSS #Htic k. HAEFEDY 7 AZ—K
FERI2Y 4.5ms IR ESNET,

#8713, BIRLIZEEL ¥ 2L —Z DT — AV ER L R L E T, 1FEAEDERSITEL D Z 05 AT HE
T, _@747“4'/1 1. 80V ouYy /L~ MOSFET, v —/VRAFERREA L Z 74 K ESL D72 DT AT MR
SRV U MEHT,  ESL, 100V ERE DB I3y 7 ASjarF o4 25V ERO I3y fiar T oA i LT E
‘é—o

R8-7. 7TV =3 EKR 3 OBRER

V77V RIRE | & e
V77 > HE | g A BT i
TDK CGABM3X7S2A475K200
Cini. C 8 |4.7uF. 100V, X7S. 1210, £53~. AEC-Q200 ——"
INT> N2 H Murata (K HSHE | 5 o\aonc72A475KE02L
FT)
224F, 25V, X7R. 1210, =737, AEC-Q200 TDK CGAB6P3X7R1E226M250
Couti. C 8 ——
ouTt ~ouT2 220F . 25V, X7S. 1210, £53v7 . AEC-Q200 M“r""t""%ﬁﬁ‘w GCM32ECT1E226KE36
5.6uH., 10mQ. 15A. 10.85 x 10 x 5.2mm., AEC-Q200 Cyntec VCHW105D-5R6MS5
Lo 5 5.6uH. 14mQ. 12A, 10.8 x 10 x 5mm, AEC-Q200 A—hv HCM1A1105V2-5R6-R
01~ L02
5.6uH. 10.2mQ. 16.2A. 11 x 10 x 5.1mm. AEC-Q200 Bourns SRP1050WA-5R6M
4.7uH., 13.5mQ. 16A. 10.85 x 10 x 3.8mm. AEC-Q200 Wiirth Electronik 784373680047
Q. Q; 2 [80V. 13.4mQ. 8nC. SON 5 x 6, AEC-Q101 Onsemi NVMFS6H852NLT1G
Q. Qq 2 |80v. 6.2mQ. 16nC. SON 5 x 6, AEC-Q101 Onsemi NVMFS6H836NLT1G
~ N 0, o o
Rer. Reg ) 62%6#\ 4mQ +1%. +50ppm/°C. 0612 J57 A~/ k. 1.5W., AEC- Susumu KRL3216E-C.RO0F
Uy 1 |LM5137-Q1 80V 2 ff A i e FE =2 hr— | AEC-Q100 ?*%ijj/ AV M5137QRHARQ1
8.2.3.2 /s RRETFIR
Trar 8212 B TTZEN,
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8.233 77U — g iR
100 T T T T
I VOUT 2V/DIV ]
95 C l'il ]
% // [ i PG1 1V/DIV A
= 9 ]
S I ;
.5 I EN 1V/DIV ]
%_} |

Bl
|

——

75 — Vin=36V
— V|N =48V
— V|N =60V
70
0 5 10 15 20
Output Current (A)
JEPHIRE 25°C

8-21. L loyr L DBAR. PFM/SYNC $£#i Low

I0UT 5A/DIV +|

Loy Loy Loy

I I T

bt

2ms/DIV

P I SR

ViN =48V, Vent = VEnz

8-22. X LA THMERAR—TIVICT S

. [
10A OHEFTIER T

-

VOUT 2V/DIV j

F aisas e

PG11V/DIV ]

I I S S T S .

[ VIN 20V/DIV ]
W IOUT 5ADIV

[ } I A

e M) + R

S 1ms/DIV |

o b by by by o b b by by

VN % 48V £TRT Y 10A DOIPUIEA T

8-23. A& — b7 v IHE

L L B BB O

VIN 10V/DIV 3 1

E F e

[ vout 2vipiv ]

- +

; 1 H -

PG1 1V/DIV

T 1ms/DIV |

P PR I I B I P I
VN & 65V £ T 10A OHPTHE AT

8-24. 7YNRATARY— b7 v THtk

LI B L 45 L L BN L B

[ VIN5V/DIV

PG11V/DIV
L ~

. VOUT 2v/DIV

NI S S S .

»'HH-HH-HH\-HW- 1\

IOUT 5A/DIV
- g
T 100ps/DIV
ol b b b T b b by v Iy
VN & 48V MO 10A OIRFUIEA

8-25. v v b K

L0 L B B

SW1 10V/DIV

-

SW2 10v/DIV I

-

L L B B R O

o

1us/DIV |
N I

VIN =48V

8-26. 2/ v ¥/ — FEBE

10A & THf
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8.23.3 7 /U — a vl (Fix)

T T T T T T T T T T

VOUT 200mV/DIV | 1 F VOUT 200mvDIV | F\"w-
" » d B v .

I0UT 10A/DIV
| I0UT 10ADIV
; 100pus/DIV 1 IE I 100ps/DIV ]
\ L, Lo ‘ L f i I IV N I (PP I I 1
VN =48V FPWM VN = 48V FPWM
8-27. AFHAIE. 0A~20A 8-28. A, 0A~10A
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8.3 BERICEIT H#RHEIA

LM5137-Q1 DFEE= br—F13, 4V ~ 80V DJRW AT EEHPH TEETDIokGt s T Ed, ATERORHE
(3, DA AN\ R ET HELZBERF) RITEE L CODMEDRHVET, o, ANERIT, BAFRFOLF 2l —F
(CHBIR AT B G CEDMERDY IS, P AN EE DL, 47 ZEHLET

hn =
(47)

ZIT,
N EBHETT

L X 2L —ANEA = 2B FFOROERRESS PCB /872 — U AL CANEIFRICHERSN TWD AT, ZEL
- VEREZR EHL T A0 IR BN LE T, AN —T VD EHEEAZ 72 AL, 2 R —2 ORI EY
B2 RIETBENRHVET, FEALE X ALK ESR ¥ 7307 A 1ar T o Va2 flAaGhEr28 T, AREEdt
R ATER SN ET, ZOEIEKEIL. AERNA L 47 2B E0 D 570N, VIN Tl imE N R4 4
DAEEMEAHVE T, FADUCLY, AFTREFIC AN ELEMET 32550360 FET, 2OL-REEMRR T E
RIL ANEBENSL X2 — 2 ETOHEEZHEILT, BI730 7 WSNCT A=y 2RI A NABID N Sjar 504
EHT 5T, BfEa T Y0 ESR IR =0 . ASHREIRITHEL , EEA — A —L 2 — MR
THZENTEET, W HEOFIHN 47uF ~ 330uF THIUTWINA N ZESELDIT 55 THY | RERAM
RS AN BEE L E U RRBIC R CE T,

LX 2L —HDRFNZ EMI A7 4 VA2 FHTHZENHNET, 72720 Fet I E LT R, ZhIck R E 7k

EENRED, FRITENROIH R B RIETBENRHVET, [DC/DC =2 N—5 a1 5E EMI D 75/ ) F Pl
TIVr—yay J—hTEH, Ay F o T2l —HD AT AN A e iR T DRSNS SR E RN L TOET,
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84147

841 LA 7D FDIFA FZ1>

R CEREMEO @O R FEBL T H720121F, KER, @Ay T 7 K (KEREEEA/L—L —hxfii) Tt
72 PCB %GtV AT U NEATHZ LD EET?‘ LM5137-Q1 Zffi FHL T PCB LA 7 U haak 513 2I12H720, HHNUH
FEORBEEBETOLENHVET, FIEL X 2L —ZDO M I BEOEEREIL—713, X 8-29 O eftZOHiFHD
=71 TERINTVET, BEL X2 —HDMRaY N T —XT7F ¥id, FlL—7 1 NOERE TS difdt

DREREERL, ZOFEMNL— T HBEEZR/IMET DL TEEA X IX AR T HZENVEERDET, £
7=, X 8-29 OZFNEIN 2 & 3 ITnEnsa—HhAREANAY AR MOSFET OF —hREIL— 7L EE TT,

O Vi
| | Cin #1
VCC ’i ° CBOOT High frequency|
power loop
C % ——Caoor H- aQ

High-side HO — ‘ t:. 1
gate driver ,'—4———|—————-- —————— . ——‘)\ Lo

/

\
\ l
S ) R - S  — 8 Vo
I VCC
( I = Cvee T Q —— Cour
. LO ey Q2
Low-side . . |
gatedriverﬂtﬁ—— ————— ———#———--———\\ H
3
( | penp )
— -l O GND
~— — ] _I_ _________ _>_ —_——_—— —

K 8-29. HHER LY — NERBNEIBBR A wF & W—TE2AEEL/=DCIDC LFalb—4% ISR L RFA

8.4.1.1 HABLLT7 Uk

1. ANJzvg oy a7 o3 MOSFET i, BEEL X 2L —Z O H 1 B OREREL THY ., —#%IZ PCB @ Lk
(IFATERN) IZEESNET, VAT ALV ORI EIE AT 5281280, s EMa O S ik RMEEhEd, i@
.2 1M PCB LAT7TUNCII/IME B iR GRAanM) IcfilE S ET, D7aKEb 1 D ONE 7L — % AL
TIT TR T A28 IMEB/RE =%y — VR L, JARDENRE— RO E B £,

2. DC/IDC V¥ ol —XZit, BEOKERN—TBHVET, ZONV—T kA E/IMET 5L, ERSIDAL YT
T JARTIIE I, A v TF T VERE R Bl b 3D ENTEET,

o N—T 1 HR/MEBNERGEER - 1 DL ED A 13 T b A AR MOSFET du—HAF
MOSFET #&H L. 7S o FEE&iAmBL T 1 DL FoasF oo RmZARK T, 1 DL O A a5 o4
OANE I, =Y AKF MOSFET Y —A (7Rl oiric#i LET, FERIZ, 1 DL ED A JjarT7
P OIERw T 1E, AP AR MOSFET ORLA> (VIN ) Oz LET, X 8-29 DI —7 1125 RLT
TEEY,

e 191 ODON—TIN—T 1 INTEETIIHVFEEAN, a—HAF MOSFET 2261/ %728 1 DL EOH
S1arF o R L, VIR AL T, m—% A MOSFET OV —AIZREAHEE T, m—H (K MOSFET
DY —AE DL O 1Ay TR TR T RO TELIIT I TRt LET,

3. SW /—RELTEFRSIND PCB /¥ — % AP AR (#il#) MOSFET 0 —2A, m—HAK ([A#]) MOSFET O
RLAv A 72D E BN S, FEIROERR TR T DL ENH E 3, 72720, SW Bt iTiEA
EMI ©Y—AD728, KETETUIWITERA,

4. RORDOIRENIATER—ANDAT L ViR 72E  MOSFET A—H—03MELE42% MOSFET DL AT U RDEE
FIAIZHE> L&,
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5. SWENIBNEBBEDAAL T /) —RIZEHSIL, NATAR =8 RTA DY & —> »RAELTEIWELE T, X
8-29 DIL—T 1 [EA DAEA LA VAL DT — MOSFET O H /1% & (Cogs) (LD LRI AT Ak S
AL SW /—RD@E A (50MHz LA ) V¥ ZvghasivEd, ZOV¥ o7 OBEE — 7%, filiSih g
WEXIIATELEIOL KIBIZELRDIENHVET, =27 VX 7 HRIEA SW B Dkl fig KBRS T IR 28 %
RN EEERL TSN, 20 TWVDE . SW /—R15 GND £CTEERiSNZESKPiE o T DA F R
F NI —=22ED Vo X3 EL, B —ZRIEIIE LEd, PCB LA T 7D AT/ R M —7 D ER 5L % FI]
TEDLINTHE L £9, SW ENZBIT DY XU ZiRIEA BRI Z EAFRER CHLMNIR -T2 5813 BEITGL
TAFNEB A AL TLIZENY,

841245 —bRSA4TVLLTU b+

LM5137-Q1 DAV AR BL O —H AR = R TAE, FEVMEIREBIE, 75 7T 47 T v 2 A L AR A2 —
o2 BEZNE L TRY ., JEFICEIEREARND B30 S H TR CRERY — 7 ERZ G TEAD, XU —
MOSFET DO ifiip— 4 B b — 4 7 B A FEB L CWET, I~V DRSS —F U A+l &
TWRWEE ., dildt BIEFICE W EFFR N ATRERI XU TN AETHIENHVET,

P =RNRTAT DAL T 7 MReE il T D120, ZBEFILTES — M~ A I X ADEIMENEE T,

ZiuE, MOSFET 7" — %y /X3 & AT j’)fz'ﬁ”é GNP =N Z IR ATH, = IR T4 T a<  RIZKLTAD T ¢

—RAR IRy EWAE T DT AL F TR A (=T — L —T (2350 THRIEE T, 2z kY MOSFET

DAA T T RENIIELDET, L FONL—TNEETT,

o JL—"7" 2: A% AF MOSFET, Q1, " AF MOSFET 04— A Hid, 7 —hANT v (7 —h) a7 4
57—k RTZANRENAY AR MOSFET Z#H L CKRERDFedL. SW BHFEEZRBEL T —k 207 oA [l ok
FITREVET, KAz, AP AR MOSFET 247123512l ~NAYAK MOSFET O —rnbo —h RTA /3%
SW Z L CREIRDIEIL, SW 2 —2ZR B L T AT AR MOSFET OV — X ZREVET, [¥] 8-29 DI/L—
721 B RLUTLIZEN,

o JL—7 3:1—HAF MOSFET. Qp, =—H%AK MOSFET ®X¥—> 4> W VCC Thy T VT a5 o4y
—h R4 a—H% 4K MOSFET ##&%H L CREHRATTIL. 7 TR %fXEEIL“CZI/T/‘H‘@%Jﬁ' IO TR E
¥, KRz, v—3AK MOSFET #4729 5121, v—3 41K MOSFET 04— }‘73 57—k F7438 GND % #%
HL TRKERNLTRIL. 7T RERB L Ca—Y 4K MOSFET OV —AZEVE T, X 8-29 DI)L—7 3125 L T
LTZEWY,

THA R ARV AV, IR MOSFET &7 —b RIA 7 Al 2 H L TR a3 28 I21E, BIRL AT I O T ARTA

VERMSFT AT A TRHEEL TV ET,

o ZF—RRTA3H ) HO1/HO2, LO1/L02 MENAYFARE- 1T —H A F MOSFET D44 —h~DHkt 1%, B %
AT DB REARI T 572012, TELHETELL TSN, B— 27— NI4T BT IR 3A (2725 ARtk
HHZEITEREL TSN, 0.65mm (25mils) LA ED AW —2 2 L TLIES WD, ZIHDO/RZ— 0%, M3
WIS T, B 0.5mm (20mils) LA LD 1 S F-i3E sk T 2 HE AL 7, LM5137-Q1 2D dl7e A A~
MOSFET £ T [HO1, SW1] & [HO2, SW2] 7' —k$Z— %758~ T LLTRRL . 7T v/ Ayt —ar

FIHLES,
o K 3A DRBIHEIBERFICHENDZEIZED MOSFET @/f—bﬂwz\"y&yzﬁiﬁﬁﬁéhétw vcc L
CBOOT1/CBOOT2 o nbEar T o d B/ — 7 7\ A& i/ MELE97, BARMIZIE, 7 — ANy 7 2

L7 Ceoot1 BEE Caoora & LM5137-Q1 dZ #1210 [CBOOT1, SW1] & [CBOOTZ\ swz] B DT
DU EL T ANAPARRTANCEE S5 L —7 2§08 % i/ NRICH 2 £, R, VCC 25 4
Cvcc % LM5137-Q1 @ VCC t> & PGND £ DI ICEUEL T, m—H A RRFA BT 50— 3 D%
/MELET,

8413PWM I bO-5DULA4TU M

PR TA RO — 2 AT H T D728, 2 b —F% /30— MOSFET O TEXA RV ITIIE E 355 Tl
BB LTI TIR T a G BLIEEE S EE T A OW T, LRI ICEELET,

1. BREEHZONREY—2% 30T JARDY— NV RERBRT L1207 TR T — a2 HLET,
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2. WAMEEHIET D0, ELEZIFOT Wy 2—1L COMP1/2, FB1/2, ISNS1/2+, RSS, RT (23
THEERIE T T, SW1/2, HO1/2, LO1/2,. CBOOT1/2 728 D& &EILEAA T 7 /“‘Fb)%%ﬁbfﬁﬂ%biﬁ‘ lj\?
WEE T TR — 2 EUTHE L E T, FRIC, B Z — BB IRIE (FB) ¥ —r %L — LR 52 5]
HEELTIEEN,

3. FB 0)/\&—/73>f%é71 FELRDIDNT, (REIZISTT) Al Tl mZE St 4 FB B OilrIZiREL £
T FO RGO A TR _JA%J:éhéHjjjﬂ%it/xf4/%if®/\5'—/%:ﬁaﬁbiff

4, JARE, /?7/7 /NI T D701, ZE)T7 EL T [ISNS1+, BIAS1/VOUTA1] & [ISNS2+, VOUT1/2] /3%
— U HELARL L Y72 v MRS (:/«v‘/%%'-éiﬁt‘/v‘/ﬁ‘ DOEEREE) £z A5 4 (%24 DCR &
e 7O I e B A LU ET, B2, BIAST/NVOUTT ~DEEREIZITIA U N — 2 L
T 80mil (2mm) (1mil (X 1/1000 A>F) 24 LT, Eifi b ATHEBL RIET, ARG AT A&
VRICBE T D EE R T AR/ NRICHZ T,

5. VCC.VINEVING, ZNENDT TV 7arT o2 LT, PGND B FToN—7 fEl & K/ ML E
T, ZNHDOar T U E LM5137-Q1 O TE AT IEIZELE L £9,

8414 BB BLUELAL4TU B

=k RTANERALTAER LDO X 2L —FRNEIITZ PWM 2 v —FOF 0728 R L. IRONFIZKE
wEINET,

o /\U— MOSFET D -4 — NERE) & it o> F

o Ay F U EBE

o EMEANBE (NATALFaL—4D LDO EBERE T, OWTIZFDOHEB NI ETD)
o N —ULEMEREE OBV

B E OIRJEFIH TH D PWM 2 b —J 084 /Sy r— @ HR IR 2 RS IR P HERF L7 3D | 384
THEENRIBRETHLERHYET, LM5137-Q1 :/FDH7 T BERT IV —ar B AT /N O
6mm x 6mm, 36 £ VQFNP (RHA) PowerPAD /v /77— Tk néﬂiﬁ“o DN — D OEFEHE DR 2O
T, BV BT 515 B R TTESN,

36 £ VQFNP /Xy — Tk, o —VOEHEIZH DB LI BV RE N LT, RO X AR ESIVE

T N =V OB LTz Ry N3y — O8R4y pﬁé@%bfwiﬁh o r— O N RIE LM5137-

Q1 THAA(FTUR) OIERICEWICEE RSN QO ET, ZOEHRICE> Te—h 7N RIFIC e S E 343, 2R

BV T VAT BEFERSEDHITIE PCB O GHI—~ VTR P —< BT I IR T L — % ANDZENVELR

Diﬁ“ LM5137-Q1 ®DFEHL7-/3vRiE, PCB L TT A AN —V OE FIZhD, 770 NICERINT 87K
IFATITFESN TS | BEHLA I I/ SUVMEETERLET,

P —< LT RINBRNEBEIIATEHD 1 DDLU ED T TR T L — ARSI EE 0.3mm O REOE 7, i
"R TYT, v /LF LAY PCB &5t TiL, @ LB SO D PCB J&l /)/I\f£77/b7v—/7§:ﬁ6%1,iﬁ“
OTL—rOBLE L, BIEROBRET T 720721 TR BB AT 5T /A ZAD BV E R I 2 B &L HD E
-g—o

MOSFET 0L EE T, AP AF MOSFET ORL A2 o Rix Latﬂ I DIEDIZ VIN FL— 2
wLET, NATAR MOSFET DR Ay RyRIZFNFND SW 7L — 28 LETH, SW L —r OfEEIT
EMI O EEFIOIT 5720 ICBERIIZ TELIE /IS LET,

841505 K FL—KEt

CZETTHALEISC, TI Tl R IR 7L —2 LT 1 DLl EOWNE PCB @A i 524 L CWVE
A4 7°1/~/LiﬁﬁuaféfocIEIE%%D/W%‘/@\‘/wl/F‘é:Lﬂ%%ﬁE#éf:‘wf%K\ THIEN A1 B DA ) A X FEUETE T A2
L E9, LM5137-Q1 @ PGND B 2L AT ADT TR 7L — T8 T H120%, BH LTSy RO FIZHHEHIR
DOETEFHALET, /2. PGND Oy i)\jjkoto\ﬂjjj:/T/%@)&—/ﬁ%% CHEBEERLES, PGND @
BOAR ICIFZAA Y T T H BRI BT D /A XN EENTEY, AR EREENCID AT RTH2E03HYET, PGND,
VIN, SW1/SW2 O JJBER L OB S 32— 1%, 7T R L — D NIRRT 528N TEET, /IR F L —0
DIFHUNL /A XDIEFN NS 2572 U T ey O/ — U FRC i T,
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84.2 L1470 FAI

LM25137F-Q1-EVM5D3 Dtz 5% [4 8-30 127 27 VI A RIS EL ¥ 2L — 2D OV A T MR
LEd, ZORETIX. BHIN—T DI I RIZ— 32T PCB OLAY 2 #x FEBOE TFIHEHTIZLET. K
2mm?2 O/NSIREFEDAA v F L 7 BTN —T B L CWET, BN — T DEEAH 52 At/ MET D128,
ZON—THBILTELET /NS THMERHVET, TOFER, A0 T /) —NEEOF— "\ —a—heUoF o 7m
RS ET (LIehi> T, 2IRR7 EMI 7 2 F ¥ D), [LM25137F-Q1-EVM5D3 FF il Z#k 13 X OTLM5137F-
Q1-EVM12V FEli#p EVM ] —H — ARSI TTESW,

Locate the controller close to the power stage — Copper island
keep gate drive traces short and direct connected to AGND pin

i3 Texas
° INSTRUMENTS °
Keep the VCC and ‘,“89051’0 S

BOOT caps close to

their respective pins |
Connection to the
EMI filter located

on the bottom side

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

PGND decoupling

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

8-30. PCB D& L/E

8-31 IR T X, & & EE 1V —7 &1L, MOSFET @ Q3 & Q4 76 2 BOE VIR 7L — i@l
L. 0603 ©F73Iv 754 C30 725 C33 Zil~ T VIN ICRVE9, FE/L— 7Rk T 716 b EBHic k0.
T4—IVROH XY BV HREERY TN —T A Z I H A TEE S ET, X 8-32 12, ¥ /LT LAF PCB #
ECTEKTa 7740, BOxvyr v v—T2ERTHE 2 HaR T MEKE R LET, K 8-31 1Z/~x7 2 8D GND
T —BIZE), MOSFET @E FIZ Q4 VY — R ~DEREEBIROV & — RANESNET,

NI A XD 0603 7 —AIZAo7= 4 DD 10nF A2 T o %t - AP AK MOSFET ORL AL D2 FNIC

BlE L Ed, BfTmfED/NSar 7 ool ESL L& B 23R E £k (SRF) 1X, vz @ B EaE 2 ZH L £,

“NBOa T oY OASFIE, EA 12mil (0.3mm)(1mil 1% 1/1000 A2 F) DO T T 2 @D GND 7L —1Z

WS, HAEA LB VB 2 SHITRRT 528N TEE T,

ZDOLATUMITI, L FOBIMAT Yy 7 M SN TOET,

o RU— MOSFET 22bA X 72 ETOD SW Hifge (5 F v /T &) OFOmEfEE i/ MRIZIMA 528 T, frEf A&
WS EMI 288352 Ly CEx ET,

e IC #/8U— MOSFET ®i<ICHBEL. ¥ —h RI9A47 "M—2Z25E 5T IR B ET, HO & SW O 37— %
ZERTELTEARL, LO FL—R& 7 TR FL—r D B FIZERL TLEE,
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o THuTERITBES DT, TS IS5 R — 03 IC OELISERRLE T, AGND L — & PGND &R/

YRTL—03, IC DX AEOfHTF SR (DAP) @ 1 sl LET,
. 8-33 IR T LT, VCC AT AEFICE#E ¢ AEBIEA 7 o b/ MRS 2 5728 . BIAS1/VOUT1 /34—

LM5137-Q1
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Y DMEZ AT ET,

Place four paralleled 0603
capacitors close the drain of the
high-side FET and connect with
vias to the GND plane on layer 2

C30

o

o
Input C 31

capacitors o

o

o

(0603) C32
88

o
o
(]

C
Use large copper area for
heatsinking of the high-side FET

35

Input capacitors
0 (1210)
o
o
Q4
e e —

Low-side

o High-side ~0
FET FET s
(5 x 6mm) (5x6mm) © D OO

PGND
O ,, (]
o

. -~
ooo
ooo -

(-X-X-)

Place a pair of 1210 input capacitors
(C35, C37) on each side of the FET in
a butterfly layout for field cancellation

High-frequency switching current loop
with reduced effective area for lowest
power-loop parasitic inductance

Keep the switch-node copper
area as small as possible

Place the inductor close to the FETs and

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

0O 0 0 00 0 0 O

0O 0 0 00 0 0 O

Optional RC sense network for
inductor DCR current sensing

C39 R17 {|
o

Shunt resistor for current sensing
with centrally placed sense vias

oco0o0 o 000 o000
° o
Locate the output capacitors Output capacitors (1210) fo © ofo o © o] | Shunt (1225) | lood pbod
(1210 footprint) close to the
inductor R g ?
VOUT O O
8-31. HNhB®MEDOLA4T D b
Tightly-coupled return path
minimizes power-loop impedance
0603 input High-side Low-side
capacitors, | MOSFET  SW / MOSFET
GND GND
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L3 « 0.3mm
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Use a wider trace to
connect to BIAS1/VOUT1

Current sense traces
routed differentially

VOUT2 sense trace VOUT1 sense trace
GND VOUT2 VOUT1 GgND
O 0O . ; oL a
] 8-33. PCB @
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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 ©)
@ ©)
LM5137QRHARQ1 Active Production VQFN (RHA) | 36 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 5137Q
RHARQ1
P5137QRHARQ1 Active  Preproduction VQFN (RHA) | 36 2500 | LARGE T&R - Call Tl Call Tl -40 to 150
P5137QRHARQL.A Active  Preproduction ~ VQFN (RHA) | 36 2500 | LARGE T&R - Call TI Call Tl -40 to 150

@ 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.

@ Lead 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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—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)
LM5137QRHARQ1 VQFN RHA 36 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 1-Sep-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM5137QRHARQ1 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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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.

i3 TExas
INSTRUMENTS
www.ti.com



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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