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UVLO/EN % AGND -0.3 BIAS + 0.3
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VOUT % AGND -0.3 65
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SWx £ AGND -0.3 65
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CFGO0. CFG1. CFG2. SYNCIN. ATRK/DTRK. DLY. MODE. 03 55
EN2 % AGND
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TEG UL T ARG IR 6 B s (BRAE S A B ) O

BAME  RE O BAE| B

\% FFEfH 2SN BE (24 BIAS = 4.5V 8 VOUT = 6V i) 2.5 42 \%
Vour FE AR 28 4 g 6 60 \Y
VBias BIAS #ii N\ HLE 45 42 v
VuvLoeN UVLO/EN it N H1JE 0 42 v
VENz EN2 i N HL R 0 5.25 \
VMobe MODE %t \ Hi 0 5.25 v
Veser , Vesnt, H KA\ H R 25 2| v
Vespz » Vesnz

VaTRK ATRK #i N HLE 0.2 2 \Y;
VbTRK DTRK i\ & 0 5.25 v
Vbry DLY HiJE 0 5.25 \Y
Vecoob PGOOD H/Jf 0 5.25 Y
ViLIMIMON ILIM/IMON HiJ& 0 3 \Y
VsynciN [ 2 Jik i N\ B 0 5.25 \%
fsw TR 100 2200@|  kHz
fsyncin [R5 Rk AT Y 100 2200@|  kHz
fotrk DTRK #iZe i 100 2200 kHz
Ty TAE4R -40 150(3) °C
(1) ST ERIRAR TR TER M. A& | WS W 4T

(2) BRI RRy gy, ZHRIFLFFRIE 2200kHz FFF A

(3) ML SYE TR A, ST 125°C i, TAEH a4,

5.4 #MRER

LM5125A-Q1
etz RHB(VQFN) BT
32 5

Rqua gE B 33.9 °C/W
RqJctop) SEEHNTE ((THER ) SABH 24.8 °C/W
Rqus &5 78 L AR 14.1 °C/W
Yat 45 B TARIE S 3L 0.4 °C/W
Yis 45 2 LR IE S B 14.0 °C/W
RqJc(pot) SEE AN (RTB ) BH 4.3 °C/W

(1)

ARFNHPIERNELZEE

TS S FERIC 2 EEHTE R BT

5.5 A KT
HAME S NF Ty = 25°C. H/MEMHEREREEH T T, = -40°C & 150°C FIiREVEH .
12V, Vout = 24V , Ry =14k Q

BrAEn AU, B0V, = Vgias =

2K \ Wik | BME mRE BAE| A
B ( BIAS. VCC. VOUT)
KPR T V) R ( BIAS BEHF V) « Wi _ _
Isp A BIAS. CSP1. CSN1. CSP2. CSN2. ZEW%&E_@OY%Y@UT_ V. T 2 5/ uA
SW1. SW2 [y hifi.
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5.5 AR (42)

WAMEXS T Ty = 25°C. e/ MEA BB RIEE A T T, =

12V, Vour = 24V , Ry = 14k Q

-40°C £ 150°C (i . BRAESA U], B0 V)= Veias =

E 20 WA B/ME HAEE BXE|  HAL
N, ; Venuvio =0V, Vour =12V, T,
N 3
Isp_sias KIRRAS T [ BIAS 5| I3 = L 40°C % 125°C 2 5 A
N V =0V, V =12V, T
Isp_vout KWRIRA R VOUT 51 i =00 = 1050 y 0001 05| pA
A, Venuvio = 2.0V, Venz =
e . . |0V, Vcre2 =0V, Vatrk = 1.1 1.5 mA
ﬁﬁﬂﬁti&ﬂ‘ﬂﬁ BIAS %Iﬁiﬂ%%ﬁﬂﬁ . FPWM B 0667V, T, = - 40°C % 125°C
lo_BIAS_FPWM X, WEREEh ( REFELIFL. RT f IMON :
L ) PIt, Venuvo = 2.0V, Venz =
2V y VCFGZ =0V y VATRK = 1.6 2 mA
0.667V , T, = -40°C & 125°C
B, VEnuvo = 2.0V, Venz =
. . . |0V, Vcre2 =0V, Vatrk = 1.1 15 mA
75&]%??5@ BIAS %I Hﬂ%%%?'zﬁyflﬂ , DEM 1‘—% 0.667V , TJ = - 40°C % 125°C
lo_iAs_DEM X, WEEBD ( AEFELIFSE. RT M1 IMON
B ) PIM, Venuvio = 2.0V, Venz =
2V, VCFGZ =0V, Vatrk = 1.6 2 mA
0.667V , Ty = -40°C & 125°C
| IR it VOUT 3l issitiie , FPWM | D0 o Venuio= 20V, Vene = S
QVOUTFPWM | s sy ( JEJF26 ) » Vere2 = 0V, VaTrk = M
’ 0.667V , T, = -40°C & 125°C
AR, Venuvio = 2.0V, Veng =
ov , VCFGZ =0V , VOUT =12V , 1 1.5 mA
lo siAs BYp FHORA T 0 BIAS SIS ( AudE RT f1 [Ty = -40°C %2 125°C
SIS IMON HLift ) PR, Venuvio = 2.0V, Veng =
2V, Vergs =0V, Vour = 12V, 15 20| mA
T,= -40°C & 125°C
P, VeEnuvo = 2.0V, Venz =
3 N N 2V, VCFGZ =0V, VOUT =12V,
PORAS \ LY .
la_vout BYP FEORZS N A VOUT 5 L T,= -40°C % 125°C , HO & 280 330 pA
SW 2 [ AT L #S
Igias BIAS 5| il & FHI7 Vgias = 12V, lycc = 200mA 200 210 mA
lvouT VCC 1 VOUT i i) VOUT 51w & Bt |Veias = 3.3V, lycc = 200mA 200 230 mA
VCC FaJE#s (VCC)
¥ VR J ] i ]
VBIAS.RISING bES VCC HLJEA VOUT 51 Y14 2] BIAS 5| Vans 17+ 495 435 445 Vv
RS
¥ VCC HJEM BIAS 5|t Fl) VOUT 5| B
VBIAS FALLING H‘ ¢ FELJE A 5] B4 2] 5| B Vs Tl 41 49 43 Vv
A
VBIAS-HYS VCC EE{}E':]—EE{EEY% 100 150 mV
VvCe-REGH VCC 7 T 4.75 5 5.25 \Y
VVCC-REG2 JEFEIAR ) VCC f2 )k VBIAS =45V, IVCC =110mA 4 4.3 \
Vvce-uvio- VCC UVLO Bifl vCC F7t 3.4 35 3.6 \Y
RISING
VVCC—UVLO— VCC UVLO I‘E—ﬂ{ﬁ VCC ‘Fl&ﬁ 3.2 3.3 34 V
FALLING
Vyce-uvio-Hys | VCC UVLO [&R{E IRV VCC F[%# 215 mV
lvce-cL VCC #ir Lt FRAE Vyee = 4V 200 mA
{88 (EN/UVLO)
VEN-RISING Ja F A EN EF+ 050 055 0.6 \%
VEN-FALLING J& F BRI EN T 040 045 050 \Y,
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5.5 AR (42)

WAMEXS T Ty = 25°C. e/ MEA BB RIEE A T T, =

12V, Vour = 24V , Ry = 14k Q

-40°C £ 150°C (i . BRAESA U], B0 V)= Veias =

¥ WAL BAME WAUE BOAME| B4
VEN-HYs i REIR EN ~B& 100 mV
Ren EN i HipH Ven = 0.2V 30 37 50 kQ
VUVLO-RISING UVLO B UVLO LTt 1.05 1.1 1.15 \%
Vuvio-FaLLNG | UVLO BRIfH UVLO Tk 1.025 1.075 1.125 Y,
VuvLo-HYs UVLO iRy UVLO F# 25 mV
lUVLO-HYS UVLO T iR s ifi Vuvio = 0.7V 9 10 11 A
VUl/LO/EN =03V, FhHfH = 8 1 uA
B
luvLoEN UVLO/EN 35| i i B L3 YUVLO/EN =0.7V, 10pA i = FH 9 10 1" uA
VyuvLoen = 3.3V 1 pA
CH2 ENABLE (EN2)
VEN2_H fHifE 2 PN R EN2 L7t 1.19 5.25 \%
VEnz_ L ffife 2 RSP HL R EN2 R -0.3 0.41 \Y
lEnz fHfE 2 R E iR EN1=EN2=3.3V 0.01 1 HA
KiE ( CFGO. CFG1. CFG2)
Rerex 1 1 G H 0 0.1 kQ
Rerex_2 2 0.496 051 0.526 kQ
Rcrex 3 3 1.11 115 1.19 kQ
Rerex_4 4 i 1.81 19 193 kQ
Rcrex s 5 9 HpH 2.65 27 282 kQ
Rcrex s 6 2% HLFH 3.71 38 3.9 kQ
Rerex 7 7 R 4.95 51 526 kQ
Rcrex_s 8 ZHafH 6.29 6.5 6.68 kQ
Rerex o 9 ¢ HpH 8.00 83 850 kQ
Rcrex_10 10 2R EBH 10.18 105 10.81 kQ
Rerex_11 11 2% HBH 1290 133 13.70 kQ
Rcrex_12 12 g ke 15.71 16.2 16.69 kQ
Rcrex_13 13 2 HafE 19.88 205 21.11 kQ
Rcrox_14 14 g kH 2415 249 2565 kQ
Rcrex_15 15 2 fE 2020 301 31.00 kQ
Rcrex 16 16 2% HLFH 3540 365 38.60 kQ
Vi £
VRt RT i 07 075 0.8 v
fsw1 FRAE Ry =316k Q 85 100 15| kHz
) TFRIRHR Ry = 14kQ 1980 2200 2420| kHz
ton-mIN B T % S E (] Rr =14k Q 14 20 50 ns
torF-miN 5 R 5 il G TR (1] Ry =14k Q 55 80 105 ns
Dmaxi Bk A L PR R Ry =316k Q 98.7% 99.4%
Dmaxz TR A5 EG PR Ry =14k Q 75%  87%
% ( SYNCIN. SYNCOUT)

8 HERTRT,
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5.5 AR (42)

HARMEXS BT Ty = 25°C. f/MEMBRKEMREGHT Ty, = -40°C £ 150°C MREEHE .. BRAESNE UM , B V), = Vgas =
12V , VOUT =24V , RT= 14k Q

E 28 WA BAME #iRUE BOME| B
fsync DET min |5/ SYNCIN BRZIESHR I | I = S PA] RT = 316kQ 60 kHz
fsync_peT ;Yél%;ﬁ;ggjﬁﬂz RT A = K RT = 14kQ % 210kQ -60%

SYNCIN &3/l Ji 31 3 JA
o FL | A RT Lk SSAM A g My | 50% 50%
PHinp eSS CER LA 100kHz , % Kffi & 2200kHz -25% 25%
VSYNCIN_H SYNCIN & B PA A HLE SYNCIN L7 1.19 5.25 \Y
VsyNcIN_L SYNCIN 1% B4 A L SYNCIN F[& -0.3 0.41 \Y
IsynciN SYNCIN i & HLI SYNCIN = 3.3V 0.01 1 pA
/)y SYNCIN i/ H ik o6 f 135 ns
VOUT %i#2 ( ATRK/DTRK )
ATRK =0.2V, V, =45V 5.88 6 6.12 \Y
ATRK =04V, V=10V 11.82 12 12.18 \Y
Vout_ReG 8 ATRK HUETRTTH Vour ATRK = 0.8V 23.64 24 2436 \Y
ATRK = 1.6V 47.28 48 48.72 \Y
ATRK =2V 59.10 60 60.90 \
GprRK DTRK 5735 Varre I Fotrk = 100kHz. 440kHz 25 mV/%
DTRK 75 Lt 8% 80%
fotrk = 100kHz , DC = 8% 0.19 0.2 0.21 \Y
fotrk = 100kHz , DC = 40% 0.98 1 1.02 \
. fotrk = 100kHz , DC = 80% 1.98 2 2.02 \
VATRK 455 DTRK 25N ATRK HLE
fotrk = 440kHz , DC = 8% 0.188 0.2 0.212 \Y
forrk = 440kHz , DC = 40% 0.98 1 1.02 \Y
fotrk = 440kHz , DC = 80% 1.98 2 2.02 \Y
VDTRK_H DTRK i FL-THI N HLE DTRK -7} 1.19 5.25 %
VDTRK L DTRK 1% HF4fi \ L s DTRK TP 0.3 0.41 %
IaTRK B CFGO Bl i iz F i 19.8 20 202 pA
| ATRK/DTRK ATRK/DTRK 5| i B 3 gi)/pA WIS, VarRioTR = 0.01 1 A
/N DTRK b/ ik o8 B 25 ns
230 (SS)
Iss LRSI SR 42,5 50 575 pA
Vss-DoNE R B 58 U E 2.15 22 225
Rss SS FHi X Rpson 26 70 Q
Vss-pis SS i H I R (A 20 45 70 mvV
B4 ( CSPx. CSNx )
Acs FEL AT DU O 28 48 2 Vigp = 2.5V 10 VIV
Veur T WA PV R ) B LA CS #i A\ Fydkife 54 60 66 mV
VNeLTH A PRI B A B LA CS A JgdEifE , FPWM st -34 28 22| mv
VieL i\ R PR A LL CS #fi N Jy ki 65 72 80| mv
AVicL_cLTH ICL N IF V] Pl 3 BRI AR 2 1) 1) 22 6 12 mV
WA . FELIAT PR Ak A2 A 3R 100 ns
Copyright © 2026 Texas Instruments Incorporated FE LRI b 9

Product Folder Links: LM5125A-Q1
English Data Sheet: SLVSIM9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYY8A&partnum=LM5125A-Q1
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com/lit/pdf/SLVSIM9

LM5125A-Q1

ZHCSYY8A - SEPTEMBER 2025 - REVISED JANUARY 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.5 AR (42)

WAMEXS T Ty = 25°C. e/ MEA BB RIEE A T T, =

12V, Vour = 24V , Ry = 14k Q

-40°C £ 150°C (i . BRAESA U], B0 V)= Veias =

SH WRKAE BME BAE BANE| BT

Vsco ZCD M (CSPx - CSNx) g:l\iﬁmw& » fsw = 100kHz, 0 3 6| mv
Vzeo ZCD MIfi (CSPx - CSNXx) g:&ﬁ,)}?f%& ésg Z;Pg"“z ' 0 3 5/ mv

A FAIAL 1 ) ZCD Al (CSPT - o 25 o my
Vzep_BYpP ;SE;; — -

CSN;&)ﬁHﬁu 2 [¥) ZCD Wi (CSP2 - s o5 ol mv
VsLopre DA A AR MR R LA CS # N\ N EEiE |, fsw = 100kHz 40 48 55 mV
lesnx CSNx i BT HHURAS | V)= Vo = 12] pA
Icspx CSPx Hi Vour =12V 150 170 A
Alpht_ph2 UEE AT R R RN A (AR 1 BAHA 2)) VL = 60mV -10% 0 10%
BAHEE T B Iy i I M U 25 /BR ) 38 (IMON/ILIM)
Gimon 5 G4 55 0.320 0.333 0.346| uA/mV
lorFseT P HIR 3 4 5 nA
ViLm ILIM 5 B bR 0.93 1 1.07 \Y
VILIM_th ILIM 05 A 0.95 1 1.05 \%
ViLIM_reset DLY & fir il i ILIM FBE (DL Vi 3 ) 85%  88%  91%
IpLy DLY i/ Hif 4 5 6 BA
VbLY_peak_rise Vouy Bt 2.45 26 275 \
VDLY peak _fall Vpuy FBE 2.25 24 255 \%
VDLY _valley 0.2 \Y
REH A (COMP)
Gm e 700 1000 1300/ uS
Acomp-PWM COMP % PWM 3 #i 1 VIV
Vcomp-max COMP #5 K HIHT HLH COMP -7+ 2.3 2.6 2.9 \Y
Voo COMP fy/Mithr LI | 16 DEM R4 2 COMP R 038 048 055 Vv

COMP /MR HLIE |, 75 FPWM R4 %% COMP % 013 016  0.19 Vv
Vcomp-offset AR T e N AL ) RS COMP FB& 0.01 0.03  0.06 \%
ISOURCE-MAX B K COMP i H7 Veomp =1V, Vatrk = 2V 100 pA
ISINK-MAX %k COMP #E I Veowmp = 1V, Vark = 0.5V 40 pA
BATEIR
VMODE_H MODE 3| i #~F FPWM 1.19 5.25 \Y
VmoDpE_L MODE 5| & B ~F DEM -0.3 0.41 \%
Imope MODE 5| [l . F. i MODE = 3.3V 0.01 1 A
3o AR P M 4
Vove-r i B :;fg)iﬂ (DAREMRFEZEN | qoges  110%  112%
Vovp.L i R B \;;-E;ET)W% (UREMABZEN | 1019, 103%  105%
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5.5 AR (42)

HARMEXS BT Ty = 25°C. f/MEMBRKEMREGHT Ty, = -40°C £ 150°C MREEHE .. BRAESNE UM , B V), = Vgas =
12V , VOUT =24V , RT= 14k Q

SH WRKAE BME BAE BANE| BT
64V 63 64 65 Vv
o |t W vy i (xmsan [ @ % W[V
28.5V 27 285 30 Vv
Voum — Vour L (RIS SN | gy g 5w
Vi R \%o}gf F% ( URZERK#SH N 88%  90%  92%
PGOOD
Recoop PGOOD TF#i#X Rpson TmA LI 90 180 Q
A3 PGOOD Jii % {1/ BIAS Rsy = 7.81kQ. Vpgoop < 0.4V 2 \Y
MOSFET IK53% ( HBx. HOx. SWx. LOx )
TR A Sl B ( HO BREHES ) 100mA 3% , HB - SW = 5V 1.1 2 Q
1 SRS S LB ( HO BRZh %8 ) 100mA i #13% , HB - SW = 5V 0.6 1.2 Q
o HL SR AS Sl B ( LO ZRBhEY ) 100mA i , VCC =5V 1.1 2 Q
fRE PR @ B BE ( LO X)) 100mA $i i , VCC = 5V 0.7 1.4 Q
Vig.uvio HB-SW UVLO il fi HB - SW L7 285 305 325 Vv
Vig.uvLo HB-SW UVLO il f HB - SW FF 26 28 3 Vv
VHe-HYS HB-SW UVLO Bl ftiR# 250 mV
IhB-sLEEP F R 1 HB BhEs HiR HB - SW=5V 8 15 uA
Icp HBx 51 IR BEHY HB a5 s BIAS = 4.5V , VOUT = 6V 55 75  100| pA
B X B} (e 42
DT1 PE 1 7 14 30| ns
DT2 BE 2 17 30 50| ns
DT3 WE 3 32 50 75| ns
DT4 M HO 1% LO SlLL M LO Xl % HO | B 4 50 75 110 ns
DT5 FHIBAEX I ] WHES5 68 100  140| ns
DT6 WHE 6 85 125 180 ns
DT7 WE 7 105 150  215| ns
DT8 WE 8 135 200 285 ns
F4RHT (TSD)
TTsD-RISING IS T 175 °C
TTsD-HYS OCIHTIR fif 15 °C
s
STANDBY imer \ STANDBY il 4 \ 130 150 170  ps
5.6 B FFER

A5 A G5 3 R AR 50 A LU FE T Y R A (BRI SSAT )
\ \ BME ARE BKE| BA
BABRHE
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56 RTFFER (4)
TR 44 9 R AL L 9 P L Y AR (W E A T )

BAME WEME BKE| B

IR TR HEF EN D146 EN A H U743 L HfA L YIHE] H Brili45 e i) 1 s
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5.7 JAIRE
PLTRMHER (BRAERE UM ) @ T;=25°C ; Vgas < 12V

2600 105
mal
2400 \ 104
2200 \
N 2000 i < 103
< 1800 \ = 102 ]
I
g 1600 [ ) T
3 1400 \ g 01—
(9]
&= 1200 \ g 100
2 1000 \ £
§ 800 \ 2 9
& 600 N S 98
400 z o7
200
0 96
0 50 100 150 200 250 300 350
RT-pin Resistor [kQ] 95
] 51, FFLH% 5 RT R MR 40 20 0 20 40 60 80 100 120 140

Temperature [°C]

K& 5-2. FF&45% ( 100kHz , RT = 316k Q ) 5EEFRIKXR

2250 2.8
2240
26 //
T 2230 —_
= 2220 ! 2.4
) £ e
S 2210 £ P
g 3 22 -
8 2200 < /
& a
@ 2190 —— 2 2 //
£ | <
S 2180 - ® ]
2 /// 1.8 //
? 2170 b A
2160 1.6
3 6 9 12 15 18 21 24 27 30
2150 BIAS-pin Voltage (V)
40 -20 0 20 40 60 80 100 120 140 ¥ y
Temperature [°C] B 5-4. XHTHE] BIAS 51 s 5 BIAS 5| s ERIEICR
B 5-3. FFSCH=R ( 2200kHz , RT =14k Q@ ) SEERIKICR
1.15 1.7
114 1.69
< < e
E 113 E wMM"‘w
= £ 168 — V™
g 1.12 fyTw g MWM
o o v
3 . wwwﬂw‘ e 1.67
2 1.1 ol A ) /
m m
11 1.66
1.09 1.65
4 6 8 10 12 14 16 18 20 22 24 26 28 30 4 6 8 10 12 14 16 18 20 22 24 26 28 30
BIAS-pin Voltage (V) BIAS-pin Voltage (V)
AHEAT IR ABEAT IR
B 5-5. BIAS 5| iS5 BIAS 5IMHREMEKIKA (53 , 1ph , & 5-6. BIAS 5|5 BIAS 5 HIBIEFKIKA (1530 , 2ph ,
DEM ) DEM )
Copyright © 2026 Texas Instruments Incorporated TR 15 13

Product Folder Links: LM5125A-Q1
English Data Sheet: SLVSIM9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYY8A&partnum=LM5125A-Q1
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com/lit/pdf/SLVSIM9

13 TEXAS
LM5125A-Q1 INSTRUMENTS
ZHCSYY8A - SEPTEMBER 2025 - REVISED JANUARY 2026 www.ti.com.cn

5.7 MLAVREE (4R)
PLF P& (B AES A ) : Ty =25°C ; Vgias < 12V

1.115 1.7
1.11 169
< i < "
E 1.105 £ Pla v
< " ’M"‘"W € 1.68 A A
g " g L
3 11 bt 3 VWY
£ o £ ,W
=1 S 1.67
2 1.095 { 2‘ (
o o
1.09 1.66
1.085 165
4 6 8 10 12 14 16 18 20 22 24 26 28 30 4 6 8 10 12 14 16 18 20 22 24 26 28 30
BIAS-pin Voltage (V) BIAS-pin Voltage (V)
ANHATH R ANHAT IR
Bl 5-7. BIAS SIS BIAS SIMHRRIFRA (W30, 1ph, | 5.8, BIAS 3|84y BIAS 5| B ERIKI% A (753h , 2ph ,
FPWM ) FPWM )
5 280
\ 278
4.98 ~ 278
= e L o274
> T = |
o 4.96 & 272
% — = I
= =1 —
&) o 270 —
= c ]
Q 4.94 S o8 —T
o i
=> =)
g 266
4.92 264
262
4.9 260
0O 20 40 60 80 100 120 140 160 180 200
VCC load current (mA) 40 -20 0 20 Tei%era?u?e (QCS;) 100 120 140
5-9.VCC k5 VCC VAL 5 5
@ RIS VCC SEBRAIRA i 5-10. VOUT 3| rifi S B3R ( 38 , 2ph )
62 100%
61.8 99%
S 61.6 A 98%
E 614 / 97%
g 612 g oo
S 61 5 95%
£ 60.8 / 2 9%
= 606 é 223
E o
4 gg'g 1 g 91%
S 60 L~ g 90%
£ | T = 89%
3 59.8 0
= 88%
% 596 87%
o) 4 —
& s9. 86%
59.2 85%
59 0 250 500 750 1000 1250 1500 1750 2000 2250
-40 -20 0 20 40 60 80 100 120 140 Switching Frequency (kHz)
Temperature (°C)
B 5-12. B K 5 E L EFFRMBRRER
K 5-11. WAE IR HIRE Vorrn SRERIBIRR

iia Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM5125A-Q1
English Data Sheet: SLVSIM9


https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYY8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYY8A&partnum=LM5125A-Q1
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com/lit/pdf/SLVSIM9

I

TEXAS
INSTRUMENTS

www.ti.com.cn

LM5125A-Q1
ZHCSYY8A - SEPTEMBER 2025 - REVISED JANUARY 2026

5.7 MLAVREE (4R)
PLF P& (B AES A ) : Ty =25°C ; Vgias < 12V

140 140
130 —— Dead time sw node rising setting 1 (14ns) 130 —— Dead time sw node falling setting 1 (14ns)
120 || | — Dead time sw node rising setting 5 (100ns) 120 |—|— || — Dead time sw node falling setting 5 (100ns)
110 110
100 100
Y Z 9
e 80 o 80
= 70 = 70
§ 60 § 60
o 50 8 50
40 40
30 30
20 20
10 10
0 0
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
B 5-13. FEX B FF T 8 LA SR E R R & 5-14. FEX WA KT R TSR ERRISKR
50 1.105
49.9 1.1 —
408 < 1.095
< <
2 497 | ~1 3 109
S 49.6 S
= L1 . S 1.085
=l
O 495 s
= S 1.08
8494 =
= S 1.075
S 49.3 k=] || —_— ]
3 5 107
49.2 ’ v -
— VUVLOEEN rising
49.1 1065 — Vuvioken falling
49 1.06 ———
40 20 0 20 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Il 5-15. YRS S B A KR 5-16. REHE (UVLO) SHEFHRR
10.1 1.0004 ——
"
10.08 1.0002 /,f ] —~
10.06 1
10.04 0.9998
= 0.9996
< 10.02 =
2 2 0.9994
& 10 =
) —— 2 0.9992
3 9.98
= N 0.999 / \
9.96 ~ 0.9988
~—_
9.94 ] 0.9986 \
9.92 0.9984
9.9 0.9982
40 -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
&l 5-17. UVLO/EN 3| Wi SR E R R &l 5-18. P RARHEIATRESREMKXR
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5.7 MAVRHE (4%)
LR 26AFER (BRAES AU ) Ty =25°C ; Vgas < 12V

100 20.015
— ton-mIN
0 — toFF-MIN 20.01
80 20.005
70 —
20 —
—_ = \
g < 19.995 ,// ™~ N
50 x
£ € 49.090 RN
= 40 =
19.985 AN
30 N
20 19.98
10 19.975
0 19.97
100 400 700 1000 1300 1600 1900 2200 40 -20 0 20 40 60 80 100 120 140
Switching Frequency (kHz) Temperature (°C)
B 5-19. B4 ton M topr I IE] ST A i % & 5-20. ATRK 3| sl 5 E IR R
2300
4
2100 /’
—. 1900 £
N
< 1700
& 1500 »
3 1300 L/
o /’ —— Pos. Synchronization Frequency
w1100 7 —— Neg. Synchronization Frequency
£ 900
L 4
2 700 » —
(2] T
500 /'
300 LA — —]
100 —
100 400 700 1000 1300 1600 1900 2200
RT-pin Set Switching Frequency (kHz)
Jegit = ki
& 5-21. BEFPS TR (SYNCIN) 5 RT 51 R BTSRRI AR
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6 40 B
6.1 MR

LM5125A-Q1 J& — K H A7 e fan A\ VG DU T S 2 i & o an RN i B 4 T8N T 5 0 i R, s
SRR E R i . AR e (R2D) 2 CASE A P AT DA R IT Al SR ik 5% 2 DO g

AT, AT LOE IS 5 B A LR DEM ( ARG 07 JAR K ) 0 FPWM (Sl ik 52 R ) ) i@ 1Tt g (E AR a
PEHIR A B RT 5] B3 e B 2 R is 47 i s XUE LR AE AT X, AT DUAE BE 3 A A AT Ao Bef i) 7 2%
%1% EMI.

£ R FR ST 280 FEL IR M 0 2 A B T A ) R A e N LR B YRR T AR IS AT A 1) S A R R (s A R R A T AR A R
B ) o BRI o 2 ATRK/DTRK 5| AR 40035 v H R IR 28 Vout , ] Ll 78 ATRK/DTRK 5 i _E i il
PWM fi N5 5 BH TR,

WHEBTEH A LDO BEWS fEAN[A] (A AN Y i IR 2k AR T o as R IR SR b mT e i el th TR m R ah e i AL B 3l
AT RBEIHEIES (Veias B Vour ), DIFRBURIRIFAERAK . AT LUK 4K BIAS SIS Vis Vour
SRR, DLt BRI T IO DR . SR PR 2 I P A AL T, DA S R SO sk 2

Zan MHECT S N V5T MOSFET BXZh4s . MR AKEN &% e i B gk shfe 1, ATgRsh &% Fh MOSFET. #iiikIKz)
a B A ERA R EREZE B2 RE . AREZERRA R OREE AN R RPLE , AR
BE RIS, LB AN FET HMILLRIEIZAT . Bl ML R SCRFAE S5 i A T BL 100% 5 22 LhigAT

W BRI hBER ORAE A RIS 2 1 N e iadT . SRR V) RIEBUE R IhEE | I S th LR SR 0. fEA
[ A BE T AT DU R T, RO UVLO BB AR i S o A1 BT S 4580 IR s b AT IC B . i A IE S e th il i £
o ISR O AT (WSS ORI T RE I P 0 P ST 0 L PR UL DR D RE R BE S KRR B IR 1T
LRI IhRE |, %A PF AT BT L T VCC oIk A i 381 DL i iCARAR IR o T -5 bt AR O 110 e S A A T s
PGOOD 5| Jil_E#EAT A7
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6.2 ThEETT HEIE

Vi (2.5V..42V)

Vour (6V..60V)

<

SW1 +VCC

GATE
DRIVER
CONTROL

BOOST
CORE

GATE
DRIVER
CONTROL

JAYAY

[

SW2 +VCC

<

V, (2.5V..42V)

<

T

MODE ::I:: VouT Vour
° 1
DIGITAL
CONTROL
. NVM (OTP) and
REGISTER
. DEVICE FIELD
CONFIGURATION VOUT(Analog/PWM)
3 VOuT ! i
. INTLDO TRACKING } !
(VCC) ! |
SOFT Ss ~ 7~
A
START >
O Output = BIAS for UVLO/EN
A BIAS > 4.5V -+ Enable/Disable
VouT
o
Vour >1.1V EN2 ;
vCe ENABLE 2™ PHASE CH2 Enable/Disable
CLOCK
GENERATOR VDD
PGOOD
Fault Detection Mcu
g VOUT < 90% —h
SYNCIN VOUT > 110% ——»| Po%i'?rsgft’
o > PLL
VOUT > Vove_maxH ——
o SYNCOUT cst
- ¥ ILIM/IMON
CURRENT Average Current
DIGITAL cs2 MONITOR
DLY AVERAGE INPUT CONTROL
CURRENTLIMIT ~ fe——Tr—
DELAY g
b K]
&l 6-1. TIEETTHE
s — .
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6.3 REMEULEA

6.3.1 /A& ( CFGO 5/f#. CFG1 3/f. CFG2 3/ )

CFGO 5IJIsE i/ FEIX I [A] F1 ATRK/DTRK 51 20 w A HLifL. 3 6-1 1 7R 1 H~F B RS 356 25 v i) 4 2 i BE
FIEFE . UE P XT Vour BHATHEERS |, FT9F 20 n A ATRK 51 BIHLIR | & ZE3EAT R R ER |, WISCH] ATRK 5]
FETERLIAT -

% 6-1. CFGO 3|z 8

&% FEIX I ] [ns] 20 u A ATRK H3i
1 14 IR
2 30 IR
’ 50 R
4 75 FF e
5 100 I
6 125 R
7 150 IR
8 200 IR
9 14 %H
10 30 S
11 50 S
12 75 PG|
13 100 b
14 125 %
15 150 S
16 200 S

CFG1 3l & € X Vour BRI I #EE). 120% S\ BT IR B R4 (oL jaten) BRAEATRLUR IE 5 5147

N

OVP £ 0 : OVP £ 1 #1 0 & Vour LR HSF. [00] = 64V, [01] =50V, [10] =35V & [11] =
28.5V,

iNR S JE FHXUEEALIE AT (DRSS) i o £l s sl A8 HI I #4243

lcL_tateh M oL jaten /A H HUEAE IR B B 20% B, S3AF S HEASCHPIRES (RHDFEIE ) » IR

oL taten 25, WESAER R FFFSIRAS | IFS0ulRs BB L PR A 22 VAR A TR BR IR

PGOODovp_enable :  Jii | PGOODoyp enable i , PGOOD 5l 4 7E Vour &1 T OVP (i ELRY ) Bk T UV (
J ) BB R G . WA T PGOODovp enable » MY 4 Vour 18T UV ( KK )
BERT , PGOOD 5| iA 2 hifk.

® 6-2. SRR ERIERE

bel

OVP &% OVP fiL 1 OVP £ 0
64V 0 0
50V 0 1
35V 1 0
28.5V 1 1
Copyright © 2026 Texas Instruments Incorporated R R 15 19

Product Folder Links: LM5125A-Q1
English Data Sheet: SLVSIM9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYY8A&partnum=LM5125A-Q1
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com/lit/pdf/SLVSIM9

LM5125A-Q1

ZHCSYY8A - SEPTEMBER 2025 - REVISED JANUARY 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

% 6-3. CFG1 3| ik &

=4 OVP 41 0 R ER) S IcL_latch PGOODovp_enable

1 0 Jif (DRSS) A 3H
2 1 fi 1l (DRSS) 25 ZEH
3 0 JAH (DRSS) 25 A
4 1 J5 1l (DRSS) AR H JH
5 0 JAFil (DRSS) JH 4

6 1 Ji M (DRSS) & A
7 0 JAH (DRSS) JE A JHH
8 1 J5 il (DRSS) =3 JA
9 0 2 A H ZEH
10 1 2 25 2
1 0 251 25 JAH
12 1 A 25 JEH
13 0 25 H JA 2H
14 1 H JA H H
15 0 A JA e
16 1 M JE A J& A

D R A A P9 BT I Bk e A= s I T SYNCIN SIS AR BRI Bk, U CFG2 51 ilE L Vour kR &5 .
CFG2 5|t Fl 1 Bl B & 1F & Al O R AF N XS PR ECE 0 — &80, [ AR R b S HI /45 SYNCIN A
SYNCOUT 5l fEmf4h [FA IR, I ph R ThRe gz i

OVP fii 1 :
IR
FAAS G Bh
ERE

FAMERIS B

Hihastt
BT HE AH AR

% :

SYNCIN :

SYNCOUT :

SYNCOUT #H
% -

etz

OVP fi 1 #1 0 % & Vour ILHEARS HIF. [00] = 64V, [01]=50V. [10] = 35V & [11] = 28.5V.
o I A AR IR A ST AR
ar PEA P AR B, FRAERLR T ST Bk 5 S S s )2

SN AIRG & IR N B8 E UGS BC B b 7 APl 48 . 26 R BOAHRS EEXT =40 ( AHXS
T HAAEAE 240° (UARRS ) BRDUAH (AHXTF55 —MHA7AE 180° RS ) BRiRittT T Ltk.

AAE A ARSI B AR Oy 1 SR AE XU SRR BC L IS AT |, FE s HIas |, JFAEMOIN 1AM R B 3E4T [
Lo MRAT X =M ( FX T2 ARAEAE 240° IAHRS ) BODUAE (AT 55— #4742 180° AR
%) BAFREAT T4

S S SR RN Bl E RIS IE4T

S AR AR R AR S0 R OUE P F PG B R . AR R SR E

5E X SYNCIN 511 b fet kP IR &A% ( FFa ) 2L ( X ) « 24 SYNCIN F R,
PAEAY B R0 T SYNCIN 3] B A 5B 4

5E X SYNCOUT 5l A R (FFE ) 2R (%4 ) . X4 SYNCOUT Bt , 427
SYNCOUT 5| a4 it 4. 24 SYNCOUT SRS |, 225 H SYNCOUT 5| L i o Ak i sh g
DL HL .

¥ H SYNCOUT 1& 5 AH# .

IR N IR G &, WARYE CFG1 SIIMIBLE “mohplahfiisl” RICEM B #ksh. kst
FRI B, AR BE R Eh DI RE |, 12N CFGT 5] Il

20 FERIFIRIE
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% 6-4. CFG2 3| % &

. OV:’ AL B 520138 — M AT SYNCIN SYNCOUT SYNCOUT ## aRZE e
1 0
2 1 BB 180° ] | F b CFG1 5]
3 0
4 1
5 0 A YR 180° I el el 25
6 1
7 0
p ] F A=A 240° S FFa 120° CFG1 5|
9 0
10 ] T840 AR 180° S HFiE 90° CFG1 5]
n O | :mphobupmtph=
— 240° = = 120° o3
- y . i ¥ H
13 0 Y- B ¥ ;
SRS Eh Y . .
180 = = 90 4k
14 1 Vi TP I H
15 0 \
s ] B 180° I e il el k]

6.3.2 ZE /LRI B /2 (UVLO/EN, EN2 )

TERWTHAME , UVLO/EN 5] ik P FBH 28 Ren fifk e 24 Vuvioen ETFEE T Venrising B, Ren #22 A 1 H.
luvioen (EH A 10w A ) HFRIESHEF , DAt UVLO Thit. i 8sfFEsh |, S E |, R5 3\ STANDBY
Rds (S DERAE ) . Vovoen EFF T Voviomene M » loviomn TS BT | I % HE
NEBIH B 1 H1 2 R%ES | 7£ DEM i@ AT R HAT R 3R Voure SEBE TR Vennys M1 Vuvionyse TRE J7
R 1A R 2 AN UVLO HFHE2S ( RuvioT 1 Ruvios ) -

(V _ YuvLo —RISING )
R _ Vuvio — FaLLING ~ OFF 1)
uvior TyvLo — HYS
VUvLo — FALLING X RyvLoT
Ryvios = (2)

VoFF —VUVLO — FALLING

% UVLO 125 (Cyyio) , BABSTEI SIS Vi, Vi BRIFIEE S Vore Bh 1. WIS 19 UVLO MU SRR
K, AT DAAE PR ARS8 UVLO BEFH (Ryvios) » BMEAE lyyio-mys 25 IR BRI TR UVLO 5 B8 HL

4 Veng EIFEIRE T Veng I, RS AL 24 Veng REBIT Vieng | I, SRS ML, 78RS 2
JE BT LA IEAT W B AR A 2 MAGL. 3 ZANHIRLAIX THIGL 1 424E 180° PFH@ DA BB L 1) i AR
S0 .

-+ UVLO/EN 35| j{IF1 BIAS 5|2 8] () ESD — 4% S8 , Ktk UVLO/EN 5 B H KA 5 BIAS 5 jiH &
+0.3V (IEZ AN i KFUEM ) - 2, Zilid — PR d P25 B R # & K 100 A i, A LT
UVLO/EN 5] _Ejitiin—/NE m R s L |, fem Ak 42V ( s 40 ) -
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Vi

RUVLOT

Ruvios

Boot &
Read Configuration
complete Logic
A > transitions to
_ﬂ- .| START PHASE
Voo ¥l 182STATE
UVLO/EN -
+ Logic
ﬂ— ——9——»| transitions to
VEN
= BOOT STATE
g IUVLO—HYS \_
%REN { .
_|
Ll
_|
&l 6-2. TIREJTHER] UVLO A1 EN

UVLO/EN

EN2

180° phase shift between Iy

HO2 phase 1 and phase 2
VOUT disturbance due to hard
LO2 switch on / off of 2™ phase.

22
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6.3.3 XXHEE1T
ST XU E |, MALZ [ MRSt CFG2 5l (5214 CFG2 5| ik E ) WiE. Bshilial<itil CFG2 511 ,

HHWE ST . E8R4 R 5l SYNCIN 5] 5t in i 4h 5 i A 25 (%
(SYNCIN) ) o FTE#fE e | Jhd@nt SYNCOUT 5| ki 7k id

& 6-5. TR BIREAFER

4

I IR AE D

a5t o

5 544 SYNCIN = < 252/ SYNCIN = /3 K&
LT AR R A LT o SRR AR
SYNCIN 5EH Jik 2 AN B A ikt ;@47 MODE 5 il L.
IRH o AR R e (= SR 1 b2
e P R o R AR A W AR LS o R S5 R AR AR a2 B 2R
SYNCOUT Jiki : ARB IR IE TR Jik - AR IR B ATIRES . H
fRHSE o ARSI LTRSS . [ IR MBS L3 LT R AE 5.
UVLO/EN 120° phase shift between phases
o200 ) 1200 ) 1200 ) 200 1200 |
T I T |
Phase 1 : : : :
| | ! | | |
| | | |
Phase 2 : : 240° : :
| | ! | | [
: i : ;
Phase 3 : 120° : : :
&l 6-4. XU =AHIEAT
UVLO/EN 90° phase shift between phases
| e | 90" | e° | 900 | 90° | e | 90
| | | |
Phase 1 | | | |
| : | | : | |
| | T | T
| | | | |
Phase 2 : : 180° : : :
| | I | | | | |
| | | }
| I | |
Phase 3 : 90° : : :
| | I ] | | | ]
| | I I |
| | I | |
Phase4 | : boo2r00 : :
&l 6-5. XA IUHHEAT
Phase 1 Phase 2 Phase 3 Phase 4
SYNCIN 0 240° SYNCOUT  +120°  SYNCIN 120° OFF SYNCOUT
LM5125A LM5125A
CFG2 ;2,\?;8% CFG2 SYNGOUT = off EN2
Level 7/8 Level
(11112) 15/16
& 6-6. =HIACHE
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Phase 1 Phase 2 Phase 3 Phase 4
SYNCIN 0 180 SYNCOUT  +90°  SYNCIN 90 270 SYNCOUT
LM5125A LM5125A
CFG2 +90° on CFG2
SYNCOUT SYNCOUT = off
Level 9/10 ';g)’fé
(13/14)
& 6-7. IUAHECE
‘ J ‘ l Vour (6V..60V)
\ 1 1 [ 7 L
| et BIAS VOUT He2[——) g Vi (25V.42V) _[C|HB1 BIAS VOUT He2 vee g
it it - it me
g \; LO1 LO2 4 g g \; LO1 LO2
<7— PGND PGND ?7 <|7* PGND PGND ?7 %wom or open
CSN1 CSN2 CSN1 CSN2
CSP1 CsP2 CSP1 CsP2
Synch. CLK SYNCIN SYNCOUT SYNCIN SYNCOUT
VOUT( g ) ATRK/DTRK 85 I —¢— ss ATRK/DTRK
Enable/Disable UVLO/EN UVLO/EN Enable/Disable
CH2 Enable/Disable EN2 g EN2
ILIM/IMON L ILIM/IMON %
MCU CFG1 i CFG1
CFG2 CFG2
é RT g comp RT MCU
COMP
£ T i
AGND AGND
CFGO é g CFGO
DLY g ? DLY
vcec
i: f vee PGOOD [- == == = = = = = = e PGOOD %
O—ﬁ MODE ’7 MODE
& 6-8. BLRIN A - =AMIEAT
‘ J ‘ l Vour (6V..60V)
1 m [ 1 =
vl BIAS VOUT B2 — g HB1 BIAS VOUT pB2 g
V) (2.5V..42V) ] 1
Vi (2.5V..42V) :\?v: :vovg T g\% :vc\’é Vi (2.5V..42V)
L 1 1L
z jg Ji z I ju Ji z
PGND PGND PGND PGND
< | < < <
CSN1 CSN2 CSN1 CSN2
CSP1 CsP2 CSP1 CsP2
Synch. CLK SYNCIN SYNCOUT SYNCIN SYNCOUT
VOUT(Analog/PWM) ATRK/DTRK Ss 1 Ss ATRK/DTRK %
Enable/Disable UVLO/EN UVLO/EN Enable/Disable
CH2 Enable/Disable EN2 g EN2 CH2 Enable/Disable
ILIM/IMON ILIM/IMON
MCU CFG1 i —L CFG1
CFG2 i CFG2
RT RT MCU
COMP COMP
é AGND é L AGND %
CFGO i CFGO
f DLY g DLY
vcec
g g vee PGOOD [ === == = = = = = = =] PGOOD %
MODE MODE

& 6-9. BLEIN A - PUAH

N S

ZBAT

24

24
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6.3.4 FFKHFEFI/FE (SYNCIN)

FFRAHEAT 100kHz £ 2.2MHz 2 ] , i1 RT 5/ JIF1 AGND 2 [AEE: M) RT FFH#S# TR E. B 7 4,
EHE 14k Q A1 316k Q@ Z[HH) RT HIPHAS . 40 RECHE Joflf AN B, S:4F AT LUER] RT 51 B AR & #s 0F %
TERANZEE BN T SYNCIN 5B AN o | A8 . fES 280 E T, did RT 5] bR P 2k
SEANZN] £50% VGl | AN E T , MR WIEEN £25% . K7 e B E SYNCIN 52 1% 2 & il
3 [ fsync_pET A fsync_DET MIN WREATEI . PIEBETBRZE SYNCIN 51 BEI_E i ) MBI 2045 5 (1 B TR R . 2
LRI B EIP R, CFGT 5 A B 2 4 20 | I HLIHeh bl 3l 2> e 2

AR AL NI B R 3, JFE RSB E 1 A1 2 ULIE SRS I T 4a 5 N A BRI b R0 (3525 Zhegik
BB o RSN G |, St e S AMBIN B EE | JEAE SN s b D5 ] P R I

1

fsw= Rprxs —— (3)
31ECa + 18ns
1 GQ
Rpr = (— - 18ns) x 31.5== 4
RT = o s (4)
“=-rt--t--1t-1-Tt-1-1T-71— - - == Vsynein_n
SYNCIN —t=-r-1-t-1-1t-1-Tt—--1Tt51— - - - el VSYNC|N_L
I T
RT programmed : 3cycles ! 10 cycles : Clock : 4 cycles 'RT programmed
internal OSC | |, Synchronized |
> >

SYNC entry || PLL lock time
re

SYNC exit ‘: internal OSC
i

& 6-10. Kb [FEE
6.3.5 XXfEY1/# 4T (DRSS)
PR AR AT | AT E TEATUR O B Y B F R Y EMI. il CFGT iR E |, IFEM. JaFEMG |, N
| B2 2 i S bR B . S IR B N F N T SYNCIN B B A3 Bt | P93 JE AT i 25 . DRSS K%
B0 = A ) i 2R 5 v T R U B LA s 2R AR G A (T = A R R T RS (B AM B ) R
BE , FORBEALIE GRS T A (i FM A ) Rtk RE. BbAL | B S HE— B EENLIR S = AR H AR

DA AR AU L LA A T ] 55 KD RT BE A Dy 17 B OKPRE byl FREM 512 (0 o Y P T S0, T OB S B e s b, DU
2 J5 I REEh I R ERLPAERE 1 S B

fiswy % 1.078

Tizw

: Low + High Frequency
. Random Modulation (DRSS)

frzm ¥ 0.922

Internal Low Frequency
Random M odulation

®

High Frequency
Random M odulation

< DRSS Disabled >< DRSS Enabled >

& 6-11. XUBENLE
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6.3.6 577/ (BYPASS. DEM. FPWM )
e PSS A, SR PWM (FPWM) F1 AR E 07 AR (DEM) 1247 AT LA, JF i MODE

S BE. M Vour < VI I, 2B S Haliih . #1217 07E Vvope < 0.4V % &4 DEM , 7E Vvope >
1.2V B % BN FPWM. TEXSSEHESIZATH | LA 2843 F AR R R4

% 6-6. A5 WX E
BATHER MODE 3| i
DEM Vmope < 0.4V
FPWM Vope > 1.2V

FEZ M EAE N (DEM) T, WIBHIE R Vour IR Vo 5 Ul s i (] 3 B AR 1Y) SW 51 I, 2%
B = AR BB Vzep AR, TR ke *F TR, 28 HEAELS: FEEL (DCM) FILAE | &
Kbt kot , NS BRI DAL T2 TRE (EN2 = miF ) I, NIRRTk
M FLLDCM ia17 |, I HiRJa kil kot . ARG ES |, Prafihi i ailis B 5 1% i E 5 ione
7. £ DEM i247#30F |, 24 COMP % 460mV It} , #fil 8 2T daskad bkt . (8H 520 5 th5RMm A B A Bk
AR, 720 6 THE R AR Ak 1 R

1.5u x Vi
I skip = Tsw V] )
0.48 x 20K + 250 X RSNS X I
Vi Vi
——X—-—X15
I _ Vour =~ L K 6
OUT _skip = Fsw ( )

Vi
0.48 x 40K +250u X Rgns X I

FER AT B (FPWM) 1l ki 2R, BRI LT, Fefeds AR IE8: Sl (CCM) T LA 2 4t
FEFFBHATIT R A HREBGE TR ORI S N

A
Inductor | FPWM

Current | |nductor current coducts continuously.

Negative current flow is allowed.

0A

v

A
Inductor | DEM

Current | Minimum peak inductor current is limited.

0A

v

Inductor 4

A
Current SKIP

Random pulse skip when the
required ton is less than ton-min-

0A

A\ 4

B 6-12. A TAEBEA T ) FURES FRIR B
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7E558% (BYPASS) #i30F , V, it Sl mill FET 332 Vour ( T ) « T3 V) il Vour FIIEH

[F 5T DEM %8 |, 2P IEREM Vour WV, , X T FPWM % | LK B IR R HIZE Vnelth. 55 RCHRA RAE
HOx — SWx 4b#2ff i/ 3.75V (IHE |, IF HAFATIRE) 55uA (Icp). 24 EN2 ={K - Fi , (WA 1 &Ml FET 2
S ; 24 EN2 = m PR, A1 R 2 fOE FET #4358, S R4siTY |, RESTIF)E G A 8.

WHRMEH T MOSFET Mtk NS s pHSS | 75 00 A A 2= e 5 3k 5h MOSFET AR hi7 F B &% (it 5 Fi it o G SR e fir
Wik #, PRSI T I R |, CARFRR/D Vis.uvio MR L .

iR B SRS PSR , SRS EE AR B 5 A FEXER I AT T, B B s AT

X, AR NKIE & 6-5 4T
R 6-7. FEN. Bl FBAHEK

1
1% condition to

Bypass exit because

enter bypass
Vi /

vi-100mv —X{-————————————- S X—' -———-
r\ Bypass exit
Bypass entry

I
I
2™ condition to :
I
|

BT B > Jas
| V <V,-100mV H
DEM/FPWM b out !
A% Veowmp < Veomp-min + 100mV
. Vcomp > Veomp-min + 100mV 5
DEM B
((Vesp1 = Vesnt) < Vzep syp Il (Vesp2 = Vesnz) < Vzep sye)
. Veomp > Veomp-min + 100mV 5§
FPWM B
((Vesp1 = Vesnt) < VnettH I (Vesp2 = Vesnz) < Vnelth)
|

ATRK | | | | |
I I
| | | T T
I I I I I
I I I I I
Vo | | | .
I I I I

| I I
| | | |

| I I

Bypass entry as

COMP current is positive

enter bypass

Veomp-min + 100 mV—— =

Condition to
exit bypass

VCSP1 - VCSN1

DEM: Vzcp gyp
FPWM: VNCLTH

DEM:  Vcspx-csnx < Vzep_syp

V -V
csp2 — Vesnz FPWM: Vespx-csnx < VineLt

DEM: VZCDiBYP
FPWM: Vet

& 6-13. BN BHIZEEER
6.3.7 VCC #/%#% , BIAS ( BIAS 3/#l. VCC 3/ )

Wi AR B zh 25 BB PN 38 5V VCC FRJE 28It . Vgias > Veias-rising I, VCC 2528 H = >0 FF 42V 1 BIAS 5| it
B, 1 Vpias < Veias-raLuing T, W VOUT 51t . BT 36 R A2 BIAS 51t E | JF H 9B EKT
2V I RGiek , ¥ BIAS JIMIEREE = 2.5V iYL (Bl Vv, 55V ) » B VCC BAEHN 10 1 F.,

EE R IR BR H1 T 4E VCC 138k VCC 3| B e B Bl 1L 28 AF18 . VCC Al AR HCIE 200mA (lvee-cL) HIH

W MRIE FE 7 RitEANE MOSFET Fril#E) VCC Hf .

lycc = nX2XQc@sv X fsw

-

L
n NiEENAR AL EL .

o\l

(7)
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* Qggsy & 5V MHEHE T MOSFET M b i o

REFERENCE
25Vto42V BIAS
O Output = BIAS for
I BIAS >4.5V INT LDO
Vour vouT ) (vee)
O

6-14. z7 BIAS HJFE#E

6.3.8 #5750 (SS G4 )

TEJR BN R ZNM B 1 A 2 ARZSIHE] (1620 FSM ) |, 322 bl SS 5| k8 ATRK/DTRK 5 BIHL % ( AU
FONAE ) NIEHET TR ZEHOCES . AN S EUR H E Vour B#T BT RS SR, SRS sm N R
i EAE (DEM) , B BAE R E sh e iz 5 .

HMERER S B HLAR A T TR R Vsspis HUE , 2AJE T lss IR AR , 2938 %] Vespone M, 2 S 8 76 Bufs
To AETHEIAN, BRSNS (tsg) BEfA IR R T AAL | BONFER BN Vour T Vi. £ BUE2h B, £
I IA) ty 03 SRS . 76 to B, B3 IA S V) I HSE | Vour TG BT, B2 Vour B3 t3 B 4RFEN
Vour 1. 2 SS 51 EIAE] Vsspone B, BUABIZERAE S1E t WAER. SS SIMIHERFEE LT, HELH
Vvee » BB Bl DR 15

Css
tss_t1.t4= 22X 7o (8)
Css _ Vour—Vi
tss 2. 13 = Tos X7 30 9)
Vi
Vour
Vvee

= — Vss.Done

|
|
|
]
|
|
|
|
|
|
|
|
SS |
|
]

—>Vssois

=

'ty 't3 b

A

~ MODE-pin

Forced Diode Emulation (DEM) ! ;
setting

& 6-15. B )a3h

6.3.9 Vour %72 (VOUT, ATRK. DTRK )

s VOUT 5| i b A 4 i L Vout. PIRAEIE | % 10kQ & 100k Q HLFH#ZRIER:E ATRK/DTRK 5] .

JEAN 0.2V Al 2V Z [ EELE 8% % 80% b tb 2 MFIEIF(E S |, 7F 6V Al 60V Z[alXt Vout 4T FE. JA
N, AT RHUIR ( IEERAE ) W |, 2K ATRK/DTRK 5] B FE 72 /e S St 25 . #
SR RSN 1 A 2 RZER , ATRK/IDTRK 5l IZwfE 7k e wididg |, H e Rk E k. 21 DTRK F
SHEAERDLEARM, UETESA e 7k 2 iz E S AT . ATRK SZEF &I 10kHz FIfE 5 |, (H2& ATRK
gl B DTRK (525 FE R 2 B8 1 5 5, DAME Vour PTRAEREE. 215 ATRK/DTRK 5|1 & (1) 2% Uk 72840
TFER TR a3 o | WIAE R RAMERE S 2 A0, FEES L 2 B ok 04 i FR R PR ) o P JR S 0 L P AT 3 v PR 1) A
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90mV CSPx — CSNx il i fH2s HL . 24 ATRK < 0.2V 5% > 2V i | 28442287 Vour , 1B HERE IR+
Fasg. Bt CFGO % & 20 u A Hif , Mm@ B PH 2% Vour #EAT4FE. 20 u A i ATRK 3l 4L | JF
AN E RS A H A VOUT HEA BT A ATRK L. X FRUERE: (ATRK) BEUF IR EE (DTRK) , TI &Y
25 20UA HEL .

fi FTHLBHBEAT Vour AR AT -

V
RATRK= gg’r X 10 k2 (10)

15 F B R HEAT Vout 9ifE (ATRK) AR -
Vour = Varrk X 30 (11)

B T15 53T Vout 4k (DTRK) AT -

Vouyr = 0.75 % x Duty Cycle (12)
[ [
ATRK @ ATRK YouT
Ratri 20 pA % TRACKING
AGND AGND
[ <|; [
&l 6-16. £ F FBBHIEAT Vour iR &l 6-17. AL B EHEAT Vour BRER
DTRK !
VOUT
TRACKING
AGND

S

&l 6-18. I H75 TH#AT Vour BRER

6.3.10 R LjFE

ZasFSEIL T U R B 6-19 R TAE DRI IIEMuRZES TS |, R TiE SRS 0 T BAMFE K B
WK EARRES | 2RI TESPRE , #lan TSD ERAHURE (BIEHRBORE ) AT, EALLT
MRS o

HICWr (TSD) &7 =i N IS 884 .
RIEBE (UVLO) £ TEAK FE i H I R 5 1 2844
VCC R LS e (VCC UVLO) B4 1AM AR SR s 2% H ik . #8415 1k FF ¢, H3| VCC KK,
HBx K JE815E (HBx UVLO) wJ it G e A B 3K 5 % H R i . #3443 sl Bkah (1512 A 3 W A 3 5 W s
) . AXRFELER , iES R MOSFET IXzhas. AR E 2% 8 W ap =0 £ ( LOx. HOx. HBx
) .
o W ELRY (OVP) SZHL T A OVP :
- OVPpax , ERATRIEMIZENHME (E% Ny 64V, 50V, 35V 5 28.5V ) . ik )5 , #efhs b TF e IFE N i
- OVP, £ Vout NImFRMEN 110% ik . filik)a , ssfEEIETF% |, BE Vour K E B H AR ME .
o RIEGRY (UVP) g kI, g8k o4k aizqT |, H2¥ PGOOD 5| il &A% H .
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o UEfE R IR (PCL) , IREITRUE(E . AXREMEE , 15S 5 i A5 E AT 5 I (B H i BR 1
(CSP1., CSP2. CSN1, CSN2) .
o ONHIRPRE] (ICL) | RTS8 o it PR A g e (5 B BR 1 Y 120%..  BEORSIEIT Iy jaton ZAERJE FAAIZEM .

o CPERI TR (ILIM) |, GEE Rygw BB LR B IE . ARG R |, TEZS R AR
I ( ILIM. IMON. DLY ) .

UVLO/EN

T

|

|

1 1
| T T T T + !
| | Soft-start = done signal enables | | | | | | |
| | OVPyrax, OVP > 110%, 1UVP < 90%, 1 OVPnay, OVP > 110%, ] | } | }
! ! l UVP < 90%, HBx UVLO, ICL, ILIM :HBx UVLO, ICL, ILIM : UVP < 90%, HBx UVLO, ICL, ILIM ! ! | ! |

/" leekcuentumtvecwno | Lo hecowo |1

|

|

I

|

|

|

I

|

|

|

I

|

|

4
|
|
|
|
|
|
|
|
|
|
|
|
|

Vour

CONFIGURATION

SHUTDOWN
READ
STANDBY
START
PHASE 1 & 2
ACTIVE
BYPASS
HBx FAULT
VCC FAULT
THERMAL
SHUTDOWN
STANDBY
SHUTDOWN

& 6-19. R ThEe

6.3.10.1 Vour ;T E 74" (OVP)

R ARS (OVP) A HI P> BB K B VOUT 511, AT 42 RME Vove maxn B Vour PRIy 64V, 50V. 35V 1}
28.5V , 1fi Vovp.n BEHMIEN Vout FRHEINGFEFTHEIER 110%. fEFHIREF , RASEH 110% ovp.n K
?)ﬂsﬂ ’ {E%ﬁiﬁ VOVP_max-Ho

M Vour ETFEGET Vovpn BUER (55 BIIRIARBGE ), AROISRh &R < , s ks &6 FE. AV, 2
Vour HIHLRIETE CSP1 - CSN1 #EATIEI | HAMLL 2 A TEsIRAERT , tiEid CSP2 - CSN2 AT MM , i ft
YRR V) 3L Voute ZM V) B Vour BTN ZF BN TER , mgxshas 2o, A Bh ik - Vour it
A Vie 2 Vour FEZE Voyp. BIMELL TR, SRR 4R IR I21T.

% Vour ETFEET Vovp maxn BER , BRI KM, SAFSENMROIRZS o 75 2038 i Wy vy 38 5 30D 4
UVLO/EN 3| ik 5 3 ja sh 344

6.3.10.2 #<lr (TSD)

WREEE (T)) BT Trsp.rising BIE , WESHSCHT (TSD) Thag ] LLE T 22 MOSFET zsh 83 Al VCC Fa k2% k1%
PERfE. Mg (Ty) WIS Trsp.nys IR FER)E |, #RERRARYE DhaRIRE K gk8uz1T.

6.3.11 A IEZ K& 4 (PGOOD 547 )

st A YR IEF RS TR 8 (PGOOD) |, Al etk il filiis. PGOOD & — Mt , JF T AN IER:
—AEHHMH. %4 VOUT 5| HHEES T Vyyp.n RIERER , PGOOD HxWiH . FELANEHHN T , PGOOD £#
FIK -

- VOUT %IHﬂ]EEJ}JEEﬂ: VOUT FB%T\EIEEHE VU\/P_LD

* VOUT 5| Jif L 110% Vove 1 B FE 1 E B Vove maxt LIHEIME , H PGOODovp enable I ERfH fE
(2 CFG1 9% E ) - 24%5H PGOODovp enable MIAERS , PGOOD f£ OVP A A hifk.

o T RWOIRE H Veias KT 1.7V (ES M DIseiRESE ) -

* EN/UVLO 5| JAH % 22 ) R 8 € BIE FL . Vuvio-FaLLing BA T o

* VCC faJE#sHE VCC F& 2 RE8 € R1E Vvec.uvio-FaLLing BA T o

o BORWrglR (EZH DIRERERE ) .

* HBx I HHE KT Vs BT B Vaguvio BIME , I B51 2RIF#EA 512 A B O Wit (/) (15210
MOSFET #kzh#% . Sl | 4 i g sUiis R4 ( LOx. HOx. HBx 5l ) ) - PGOOD X7 W4k
SR W 18] P A A1
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o EHIFORUEE IR RAA 20% , IFH oL jaten PIRERUS I (1521 CFG1 SHHIILE ) .
© R OTP fififi gl ( CRC i ) .

PGOOD

| | | | | | | | | | | | |

Z

| | | | | | | | | | | | |

| | 8 | | | | | | | | | | |

| | | | | | | | | | | | |
< | < | N | | | | | Z | 2
R I SN % I s o5 a2 s 1 =
(@] | | o ! m | - | | n | D | 2 | I <O 1 | m | (@]
a) | | Z 1 A | ew oYy oy g | X 1 =20 1 A 0
= | = [ = T z I x| > | < | L | | O | ke | O | =z | =
2 9 | <Z2  Z << 1 = [ | x 1 Q QW w4 D < 2
r , O ,woQ , ¢ | FTX , O ; > | @ ; O ;| QL | I ;| < | k£ | I
n | m | x o | N . o < | m | T | > | >0 | O L | N | (2]

& 6-20. FT A #HIRF& K PGOOD R#&

6.3.12 #/F#4£% (CSP1., CSP2, CSN1. CSN2)
F LRI R 28 B R/ A 10 B i (ACS) , FAPT ke b2 BN I OEEIRG |, B0 T I REERAME R . #b
PR R 20020 A8 /D T b 21 B B B R FE RN R B —F , X AE RS 13 T >1 BEHEAT .

Vour — Vi )
><T— X Rsns X Margin < Vsiopg X fsw (13)

6.3.13 A1 i BRI FIEE BRI (CSP1. CSP2, CSN1, CSN2 )

A A AT R WA R VAT PR A F A I F B Rgngt A1 Rgnge . 24 CSP1 - CSN1 A BB 1H Vorry (ML Z4E A
60mV ) I, AHAL 1 F IE A FE R PR AE 25 5 24 CSP2 — CSN2 GA R BIMEIN | AHAL 2 f IEWEAH FE R PR AE . 24k
B Vnerth ( SAUER -28mV ) B, Fulg(E iR #1142 K 6-21 1 Ry. Row Ry AR5 A 0Q |, i Ry A1 Rg
T o

Ipeak_lim (14)

Rsns = “verrn

AT LGEE RN Ryv Rav R3v Ryqv R #1 Re SRIHE IR iRl HIFH Ry Rpv Ry A1 R 5 ZHA AH A 1
fH. BT CSx A ZEH CSPx 5l | Lk FEM /N T 1Q. WEHM Ry M Re /£ 1Q £ 20Q ZJi]. 1
FPWM HECF , fr I PR 1) 2 A R AT R

R1t+Ry VerrH
Ipeak_lim_phl = ( R3 1) RsNS1 (15)
R4+ Rs VeLTH
Ipeak_lim_phZ = ( Re + 1) RSNS2 (16)
Rsns2 v
O
Cs1 CS2
Amplifier Amplifier CSN2
I CS1 CS2 I Re
CSP2
] 6-21. GBI V3 o e L 2834 06 PR 1 e
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HH N -28mV (1 TG IR R 2 — AP AP I e e ORI T8l , B H A SR BN EE AR RIR S, PO O%
Z | COMP 5| B ERIBRE] . Voomp 1B #AMAITE 200mV |, 1X 2245 56 LU B BR 5129 K20 —20mV & R
s .

4 / Veomp-max Veith A AA/ Veomp-max \V A
COMP-pin = COMP-pin =
ga + \ - 60 g E’ + \ - 60 %
2 140 3 S - 40 3
% Vcomp-MIN (DEM) 5 % Vecomp-min (FPWM) S
o ; T 20 & o) - 20 »
o Inductor Current 3 o Inductor Current 3
0 ¥ 0 x
3 B
§ Vet ~——a] :§8 &
—» .
time time
/& 6-22. it COMP 5| s AUk AL fEL L IR PR pITF 1B 6-23. 383 COMP 5] i b Fie A1/ A BEL P I B f1) T
XKHEJ (DEM) RELL (FPWM)

6.3.14 S AL RAIFILA (ILIM. IMON. DLY )

9 IMON 51 I P84 V) SN B BRSNS S ARAL AP A B L 2 e R ek, £ IMON 5117 A — AN
B, ZAEH R BEES Rivon FHNmIE. P AR BIE Vivon TRYE T F20 18 BEAT 5, 1B /5 1) R FHL
Rimon FIARSE T RE S 17 BEATHHE. Vimon TR R ik 3V, JFRA R IIRE , AL B0 i K1E.

Rimon = Vivon (17)
0 (Rcs1 + Res2) xnx Iy X GiyoN +n X IFFSET
Vimon = ((Rcs1+ Resz) X n X Iy X Giyon + 1 X Ioppsgr) X RiMon (18)

Rcst M Reso 28 B AL I RS . X TR ROMAL , 15K 0Q HIEASIN Ao BEAEL , X8 AF e & A BN
AL A ISR HL A . iy AT , Givon 285 T3 at , n 240 T LARIREHIAE , hF2 IR lorrser
YU R R PR TR 45 5 R S HL -

AF DB ZE ILIM 5] BB 4 — AN 38 24 1 L B R BR P 3 4m N F . S N B BR 1) Ak & IR ET |, Vour 2R
%, BEZRIAEEE M EMANBRIRE. 3R Vour AT RIET V, B, WIJGEXT Em g T IR & . DLY 5] B2
#% Covry HINA A A REIB B[] tppy SRS A4 F T35 N R T (1S5 Bl 6-24 ) o 24 ILIM 5] B ik 3 1)
fE Viom ( BEUE N AV ) B, FEEIR oy #2805 , A DLY 51288 Cpy 8. DLY Sl E Vpy ETF , B
ZIEF] VpLy peak rise » X2 W0E T %N FIREBR B ILIM SRR R B 1T 28 Vg, TR0 H IR 1) T 89 2
RiLim ﬁﬂiﬂ’]?i’]iﬁu)\%mlﬁﬁ T A — /\Ef& VOUT ZR ﬁ?iﬁ %JJILBE%JU}]F iﬁutﬂﬁﬂiﬂ‘fﬁ FE, X
‘glﬂfﬂEﬁ%‘%ﬁ CDLY ﬁQEE. X Vpry o] VDLY _peak_fall ET :Fi’Jiﬁu)\EE(ﬁBE?EJ«H%EZ**ﬂi i DLY ‘?r[ﬂﬁ”%ﬁﬁ%@
VDLY_vaIIey Fir 75 HLFH Rium F AR HFE 19 lﬁﬂ‘ﬂ'ﬁ

Riim = L (19)
(Res1+Res2) X nx Iy _pim X GIMON + 1 X I0FFSET
2.6 XCpLy
tpLy = 20
DLy = o 107 (20)
— 5x 10”0 21
CpLy = tpLy X —>5¢ (21)
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Vour

lout

100% AVG limit — —

In_ave

ENin_ave (internal signal)

DLY

|
| |
| |
| |
|
Viim — ———:'—I N
IMON/ILIM Lo -
| |
| |
| |
|
|
|

|

|

: |
Average Current | |
in regulation ! !

e

Average Current Limit is active :Average Current Limit is not active

|V »
O 14

Average Current Limit is not active

A
b
2

&l 6-24. PR RE

SR DLY 5] 2 e o e hni g 1838 |, HA] LSS ZE ILIM/AMON B BN Ry v FFEAS N RC R L%
KIEI Vour MBAKKIEL . RC R HEKHIL Re mon IRHE 2R 22 i1545H | A Civon RHE 72
23 iHEAH .

_ 1
RcIMON = 2onx Eiyon 22
c B tdelay (23)
IMON R <In RiMON X IMON — VIMON_0A
IMON RIMON X IMON — VILIM

6.3.15 BA L H AR/ 7] 72 G801 ] R 7

7 kR B BH T SRR AR B AR R, S T 5K & S LUBR ) Dpax AN i DS AR ] . 7/E CCM g 4T1T
mAERIH L S Vour SCRFFTERCZMMA L Vi win BHECK S Dyax X (B2 7K 24 ) o /£ DEM 21T
AT, SR E VI_MIN A5z Dumax I FR 1] o

Vi min =~ Vout % (1 - Dmax ) + I_max * (Rpcr + Rsns + Rps(on)) (24)

Lrp
| max R ARHN LR V) vin B 18 85 KN FRLVAE
Rpcr #& A% s ) LI FEL R

M RSNS z%%l{'ﬂﬂ EEKHE(J EEKH1E

° RDS(ON) j'\j MOSFET E@giﬁ EEBE

=

o\
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A
o 100%—
©°
>
(@)
Z 90%-
o
IS
2 80%—-
<
©
=
70% —+
I >
100 2200

Switching Frequency (kHz)

& 6-25. FFRMFE 55K G AR R

FERR R SR B V) 88 Vour I, QR P AR B TN T tonmin 2 1K BR AR 3k 3 & ik, DL 4
Vour Ki%. BLBKMBRERRBUNEENAT . Wik V) 3PN Ele T Vour ML , P SR RN E , Has
PR ARENSFIRIC, BE55 BR A 0 100% il i K2 25 -
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6.3.16 155 FiRUE P HEL

TEEIR TR SPURENKM . X FIEES , ETHEATT B AR AR [R] B 5T UK i i TR BEAT HEAR IR i -

OVP_max

OVP

1us
deglitch

UVP

10 ps
deglitch

PGOOD

20 ys
deglitch

UVLO

EN

20 ps
deglitch

EN2

1us

MODE

1us

VCCuvio

1us

TSD

20 ps
deglitch

HBXuviLo

1us

ICL_FAULT (ICLLarc)

1us
deglitch

r—-
\ 4

ILIM

20 ps
deglitch

r—-
\ 4

1us
deglitch

Kl 6-26. 15 5 PURIERKHH

Logic

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM5125A-Q1

HRXXFIRE 35

English Data Sheet: SLVSIM9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYY8A&partnum=LM5125A-Q1
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com/lit/pdf/SLVSIM9

13 TEXAS
LM5125A-Q1 INSTRUMENTS
ZHCSYY8A - SEPTEMBER 2025 - REVISED JANUARY 2026 www.ti.com.cn

6.3.17 MOSFET Z5z)#%. il H % — R EFIBEEHE A mtfE Ry (LOXx. HOx. HBx 7/ )

ZarFEE L N 482 4 MOSFET Jxa#s. LOx Meahdsih VCC i , i HOx JXahds 1 HBx fitHl. il id @k
il MOSFET ififf SWx 5IIHLEZI N OV I, H7R4% Cypy 1 VCC ML AR H 28 “HAE TS . Crgy M WUE
0.1 uF. fESRWIIYIE , MR IRED &% i o s BT

LOx A1 HOx % Hi K F B 3& N AE X A 8] 7 vE b T4 ), IX TR ORI N AN SRR B A, B b 2 . 48814+
Ja LOX I, [EE REFE X I 18] 32 48 23 56 1 HOx 31254% HOx — SWx LR R MAME 1.5V LR |, 4R 5 75565 8 197 4
FEFEIX I ZE IR tpy S5 HF )8 LOx. [FIFE , HOx BREh#%FF 8 & HELAEIR |, F 3 LOx — PGND Hi it i 22 g 7Y i
1.5V LR, )5, & FIFER ] gmfE st X i [ 42 IR tp y J5 , HOX &5 .

AR SRAE 5 Bl 31 (E) SR B At F R AR T MOSFET M-I i s, s mTRE TR IE W R 3, JF H AT RESAE =i DIAE
RAE N RFFE R 2 . B B RERAK N MOSFET S7E BIAS 51 M i & R i i@ A4 | o] DUBE G ix Fi
Blo TESFEEERAEIIN] | B/ HOX-SWx HLE N 3.75V.

%ﬁﬁ*ﬁﬁé&ﬁ%1%?}jﬂﬂ VHB-UVLO ﬁii{o ﬁ[]% HBx - SWx EEH_?JE&:J: HBx UVLO lﬁﬂfﬁ (VHB-UVLO) , )rl[J LOx 4%3%%”%
J& 75ns KA HZE AR LAV 208 AN 78 T G . 7 B 2 DU BRI 1 26 T LT G ) A
&, AR 12 DRI 20T R B A . aRAZASAEAENU AL (RREDUAS ) SR TSI SRR W R R BE N H 28
BT Za PR T IIT SRR | FFREN 512 AN I W B sCOC v (7] . 72 Iy 22452 2 5< S 1) PGOOD =
fRH~F H SS 5 iz .

IRTRE, AL IS R PNP SR I EIR A MR e BEL & R 0T 551 s R AR 42 R . i PR PRI 2L
SEIXH ] o

RaL
Lo [
QGL
PGND [Ij
B 6-27. &R #H
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6.4 S3FThEEAE
DEeRAE (FSM) 1 ER T Z RS R R E AR .

(1) : Does not include BOOT, READ CONFIGURATION, THERMAL SHUTDOWN,

VCC CHECK, and FAULT state. CFGx ——p 4—— ATRK/DTRK SHUTDOWN
(2) : Phase 2 is ON for EN2 = high and OFF for EN2 = low. When enabled after
STANDBY a 150 us biasing time is added before the 2™ phase starts switching. =~ MODE ——p «4—— UVLOEN \F;gegse 1&2 = gEE
(3) : GND for Vgias >1.7 V, HiZ for Vgias <1.7 V. SYNCIN EN2 CFGx ;RESET
(4) : ATRK/DTRK function (analog, digital) is detected during STANDBY state and PGOOD GND®
latched at the transition to the START PHASE 1 & 2 state. — 76
(5) : SYNCOUT is only activated if the device is set as primary. ANALOG SYNCOUT = HiZ
Il : logic OR UVLOJEN > DIGITAL BOOT
5 : :ogic ﬁ’(\‘)?_ Ven-RIsiNG o o
! : logic Read OTP =ON
TSD  : Thermal Shutdown UVL_O/_EN < Venrarne || Phase 1 & 2 = OFF
DOQ: Priority Logic = power bad vee =ON
(" UVLO/EN < Venrawn CFGx = OFF
Logic = power bad Zsh?COgUT = EONV?/@
Thermal Shutdown (TSD) @ \B/g‘é N ‘\’/°”e &
THERMAL SHUTDOWN VECUVLORIONG
Phase 1 &2 = OFF o IThermal UVLO/EN < Vyvio-raiing READ CONFIGURATION
\C/ggx : 8EE Shutdown (TSD) Read OTP - OFF
PGOOD =GND THERMAL READ Phase 1&2 = OFF
STANDBYymer = RESET SHUTDOWN CONFIGURATION vce =ON
SYNCOUT - Low® CFGx = READ
PGOOD =GND
e (7sD) @ vee > Vicoumomsns D) onfiguration = done STANDBYimer = RESET
SYNCOUT =Low®
VCC CHECK (UVLO/EN < Viyiorane & VCC FAULT) ||
Phase 1 & 2 =OFF (Device = Secondary & SYNCIN = low &
- | !
\C/E(G; = ON IVCC FAULT & !HBx FAULT) STANDBY FAULT
X =OFF
PGOOD = GND Phase 1 = OFF
SYNCOUT =Low® Phase 2 = OFF
O vee < Vweourorans UVLO/EN > Viyiomisin & ICRC_FAULT & vee =OFF
STANDBY e, = done & PGOOD =GND
((Device = Single || Primary) || STANDBYjmer = RESET
VCC FAULT (Device = Secondary & SYNCIN = pulse)) SYNCOUT =Low®
VCC > Vivec-uviorising
Phase 1 =ON VCC FAULT
Phase 2 = ON/OFF?)
VCC =0ON STANDBY
PGOOD =GND @, START @ Phase 1 —ON
Operation Mode= no switching ( Soft-start = done & \_"TASE 182/ soft start = done & N o - @
- = = Phase 2 = ON/OFF'
STANDBYme: = ON © MODE = low MODE = high vce =ON
SYNCOUT =LOW CFGx = OFF
. PGOOD =GND
HBx FAULT timer > 1 ms Operation Mode= no switching
HBx FAULT ATRK/DTRK Mode = detect®
Phase 1 =0ON Vhgreswe < Visuvio-rarne & Vhexswx < Vhs.uvLo-FaLLNG & STANDBY imer zon (5)
Phase 2 = ON/OFF?) Boot Recovery Pattern = 4x done Boot Recovery Pattern = 4x done SYNCOUT =LOW
vce =ON
PGOOD =GND START PHASE 1 & 2
Operation que= no switching| Visesix < ViBuvLo-FALLNG &
HBx FAULT timer = start © Boot Recovery Pattern = 4x done Phase 1 =ON
SYNCOUT =LOW Phase 2 = ON/OFF?)
vcc =0ON
MODE = low CFGx = OFF
BYPASS Operaton Mode = DEM
- — hi peration Mode =
Phase 1 =ON oL teen = Spabled & MODE = high ATRK/DTRK Mode= latched
Phase 2 = ON/OFF®) poak @ Mode = high & SYNCOUT = pulse®
vcec =0ON Mode = low & (Device = (Single ||
PGOOD =Hiz (Device = (Single || Primary) & Primary) &
Operation Mode = BYPASS Bypass = inactive) || Bypass = inactive) || ACTIVE
SYNCOUT = HIGH® (Device = Secondary & (Device = Secondary &
SYNCIN = pulse) SYNCIN = pulse) Phase 1 =0ON
Phase 2 = ON/OFF®)
vcc =ON
BYPASS PGOOD =Hiz
Operation Mode= DEM/FPWM
(Device = (Single || Primary) & Bypass = active) || (Device = (Single || Primary) & Bypass = active) || ATRK/DTRK Mode= latched®
(Device = Secondary & SYNCIN = high) (Device = Secondary & SYNCIN = high) SYNCOUT = pulse®®

K 6-28. ThEOIRASHE

6.4.1 CBKA

24 UVLO/EN 5| IR ST |, 23406060 | % M\ BIAS 3] JHITSFE 2 v A L3R VOUT 3] N4 #E 0.001 n A H
Fi. KW, COMP. SS il PGOOD #:th. VCC Fa & 2422 A .
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7 ML FSEHE

&iE

PAR R h BE BANE T T1 e, TI AR AEm R e 8k . T f% 2 st e oot
@A HHNE , PURIAEAMINR B SeBL AR A R DI fE

71 MNAEBR

LM5125A-Q1 /& — KSR B T e e 2 o 4% DUN BEiH I F228 LM5125A-Q1 3£ o -

oML N R | 550 LM5125 PP HiH.

i LM5125 PR T TiH 58 AT itk v s ae N H B A s 28 B 1

FIAME AT DU WEBENCH® #5442 i e B e it . ARty , WEBENCH 3R FH — Mk AR Bt H i 2 07 1] 45
A IR

Ao T BT TR R .

7.1.1 RZ#MEE

T Hs A s 5% KD T 2 2 5 SR R i) 4 A% 336 bR ORI 5 15 4% 328 R BT AR o AE B AR B RIS, T3R8 28 R B IR i
et a5 S a2 A FELIAURRE T T RS M 4 10 A 1) 45 A 32 bR KB DR A3 R A (A RN U DA )
Al R BRI — R R RN AT A (RHPZ) R4

WA AL R e X
Vout _ (1 * wz_SESR>(1 - UJR?—IPZ)
=~ = Ay X 5 X Facgl s (25)
Ycomp T op iF
Horp
Royt X D'

o VAR EIRIEE Ay =
© BB 0p_Lp = poeto

* ESR % xi wz gsp =

2XAcs XRes_eq

1
RESR X Cout
_ Rouex D
Lm_eq

V2

¢ RSB Roug = il
o A -

)&EE Lm_eq Np
o SERCRAI P Reg oq =
* Np JHAHL
o A LI LR 3 B KK FACB(S)=%X%O LM5125A-Q1 KA 7 4 2B P s | LA

A LA 0 2 5 5 A R iR

WA Cout (Resr) USSR ERHEEL (ESR) 25/, JFH RHPZ S 8 H AR S XA, W 1 il 45 e 3 bR K mT ik —
AR AR R RS, HFHRTFEHDEAMETCH Reome M Coomp » FEUSFRER IR SEHLAIA | ATTAESS SO 4k
ST AR RN o 52 OB A ) AR i S RE RS AR (3t 90 FEABALAAFE | AT RIFBE AR H RS 2

RCS
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Wk 7-1 fors S IR ZE RS T A gm UK S o S 5t4% 32 bR K50 B 45 S 150 HHL B 7 TS 5 1 2 AR 22 IBOK 3%
FIA B AME . Reomps Ccomp M Cp I FHC B IR Z UK AR OIS ad AR AL, A — AN il s s — MIRAIE
LUK — AN TR o

Crr Rcomp

i

B 7-1. 11 & g, BOKSSHME

A% R HUE TR
s 145
_Ycomp _ AVM X7 EA . _ ®7 EA 26
Vour S 14+ S (26)
WP_EA
7N l:'j

EP}/FDT—I!%' EEJ:Eiflﬁ AVM = KFB X 8m X RCOMP
* gm=1mANV,

o R RIS Kpp = etBB . W F MR B R | Kep = 5

RpBT + RFBB

. ES © S U
AN R Z_EA ™ Rgomp X Ccomp

. = X 5 L
W}fﬁ*&/ﬁ wP_EA ~ RCOMP X CHF

5 Ak AR T DU AT BRI AR A R 22 o BRI sl LAY VR ) 48 1) 7 B o 8 P e A s T A 1 PR
A ESR PAEM R N, B R IR ZE O A8 I M P U ol IR iR B O A U N — N 4, W AE
B XM T LI KAOLIE T o K R U m T ELAE S SR 25, BN N Cp &8 I A% i bR K0 388 T — A

\\\\\

ACSUMRE (JFRREE ) 3@ BRI RHPZ A1) 5y 2 — .
Bk Reomp H I LB/ Coomp , BASEILEE S 128 IR . MR, U8/ Roomp FHIZ LB K Coomp , & T80

TEREAR , [RIN DR A B A% 3t R B b 2 IR AR
7.1.2 FERIZE AT

EAEFRE M NI TR, BB R S5 EAE N FM LM5125x 547 6] 2% 1) 75 # 1
« f% SWx iE4%] GND , ¥ HBx %45 VCC.
* {f¥F HOx &=,

B N i Frs .
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1 ' Ovouﬁ
: f Coul
Vee v | Vee
HB1 % 5 HB2
CesT1 z 8 Cast2
;g;—-sw1 5 2 sw2
>
PGND @ PGND
HO1 HO2
RgateU RgateLZ
LO1 LO2
5 PGND
Resrnt pGND Rcsene PGND
CSN1 CSN2 PGND
Kelvin Connection
CSP1 CSP2
Recsrp1
Vin O * BIAS 52%
Ruvr
p— UVLO/EN PGOOD
Caias DTRK
R ATRK/DTRK
uvB Cuvio
* AGND vout OVeu | /T,
b d
comp ILIM/IMON Cvour ATRK
SS W o N
. o 9 i Re
r = O (@] o AGND

Ccomp

PGND AGND

AGND *
£
single point ground p— 3
connection c S —
HF
Css

g §
g
=
J— m
o

2 %
Z I S Civon

Rr
Rereo
A\ —] crat
cFG1

K 7-2.

AGND

XU R RIS Fr B e e ds 1 R 2L

40 ERXrIRE
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7.2 HLAIN A

— AN SR [ R R U T IR R g N s, iSO H RS UROK S . B R AT &
45V, WEEIHZEAN 1kVA | F N5 R HI N 26A.

O Vout
| A
— | I — Cou
s 2 RgaleH1 \ 4 L RgaIeHZ = 5
— L\AA/ Hot Zz 5 HO2 —
HB1 > o HB2
(@]
Vin Rest L1 Cast1 —I—_ 5 E = Caste2 L2 Ros2 Vin
D SW1 2] SW2 .I
— =
> Rga(eu RgateLZ = 5
— LO1 LO2 [
V4 PGND V4
PGND R R PGND
\CSFN1 CSFN2
FEND CSN1 CSN2 PGND
Kelvin Connection Kelvin Connection
CSP1 CSP2
Vo O Resrp1 BIAS EN2 Resrpz
VCC
Cvce
Ruvr Rprg
p— UVLO/EN PGOOD - I
Caias AGND DTRK
T ATRK/DTRK [=——=——————————~
Ruve Cuvio
° AGND VOuT O Vou /N
AGND - COMP ILIM/IMON L Cvour ATRK
SS LIDJ o = o
g L 0f 2 2 X Re
single point ground 1 S r = O O (@] [a] AGND
connection coT r—— g é
HF =
g l g |Cos 8 S5 SJ— . | F
Q - e e e =
PGND AGND S 2 e 2 I | & | Cwon
AGND
& 7-3. SUHTT R ead i R 2
7.2.1 & EL
R 71 &K
24 15
/NI L Vin_min Y
HL B N L Vin_typ 14.4V
B AMUE Vin_max 18V
BN LR Vour min 8V
BRI IR Vour max 45V
B R K L R A S R A N HE R B O T Pt total 1000W
LV RRIES Prated_\otal 300w
TE T A5 300 it Th 22 A0 ML R N HL T B BBCORIE R tyeray 100ms
TR n 95%
7.2.2 iEAIR IR
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7.2.2.1 R EE

ACARISATAE e LS T PR At TR B AR, BRI RCR L FRARTTAR T DL IR S AN R H S0 . 6T XU AL
HiafT , W DR, KRG LD . TR EE L (B AR 180 FERIARALZE
PR s A\ M 1 PR A 85 R S0 LR 35 AR IR 7-4 PR, BN IR ST PR

A | | |

BYSHNVEN

>t

>t

|
|
A !
|
|
|

NN VNV

I+l

Bl 7-4. 383 SRR AR\ BRI S0

KN R 7 2 MHLL
Np =2 (27)

B Pout_total FESARRLZ 1AL, REAMCLI DRI 50T

Pout = P"%}:‘”a‘ = 500W (28)
7.2.2.2 HisE 5L
fE CCM T, HAEEE XN -
Vout — Vi
D=ty (29)
D'=1-D (30)

e AVYTE SN - SN Rl = At /A vl

@
7.2.2.3 B HEESS Ry

HE, EERIF AR () 2 SEBOUHE/N | HRFSHE K. S4E8FERS . ZCRF EMI, 21 400kHz 1) TAE40
B —ANGHITEIEEE. X T 400kHz T 8% | Ry M{EHEIT -

1 0
Rr = (m - 18ns) X 31.54¢ = 78.2kQ (32)

ALY Rr1&#% 1 78.7k Q HIARAE(E

42 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM5125A-Q1
English Data Sheet: SLVSIM9


https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYY8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYY8A&partnum=LM5125A-Q1
https://www.ti.com.cn/product/cn/lm5125a-q1?qgpn=lm5125a-q1
https://www.ti.com/lit/pdf/SLVSIM9

13 TEXAS
INSTRUMENTS LM5125A-Q1
www.ti.com.cn ZHCSYYB8A - SEPTEMBER 2025 - REVISED JANUARY 2026

7.2.2.4 HRFBEE L,

PP LB T B0 = A S BT (RR). BB HLTLHY RS R BRI ) RHPZ 55
.
R A O LR A RS O S ALHURE A RAS B . B S S | S BB | e
BUEEHLD

¢ U T AT IUR D | TPV . SRR, R I TR

© 4§ RHPZ B FRRi 031 , DATSCHUT BRI 8 5 XA . B SR | RHPZ % 2.
UL I B G, R R R A8 UK T I P B s F AR 0—F , DA Ik 52
L el |, B

Vout_max - Vin_min

Vslope X fow > 2 XLy X Res (33)
Horp
Vslope A& RLU RO 254 A3 (1) 48mV WEAR (525 bR 100% ) RE2EMERIE .
HUER IR N IRAE W] i RS
Lm > Vout_max - Vin_min x Rcs (34)

2 X Vglope X fsw
Res MIETHEY 1.5mQ | BRI AT IR H PR 45 2R
Ly > 14uH (35)

RHPZ S al i R

2
Rout XD
Lm_eq

WRHPZ = (36)

A XFEMIBUL T RHPZ S 1/5

1 ., WRHPZ
fc < T X = (37)

R e 2 1kHz B3 X W) PR R UAEH
Ly, < 5.2uH (38)

FEL IR SO PRI I B B AR B LY 30% B 70% Z[A] 3K AT DAFE R AR B 15 FE A SR AL BURE 2 1) B 47
M.

SR BT AT

Pout
lin_vinmax = 7%V, o = 29-2A (39)

WIRLLES: 3R (CCM) ia1T |, WIFE S tb oy 33% I I RSk bt o 257 AR e RS0 L BB N FL R i T =X
(ST

Vin_RRma\x = Vout_max X (1 - 0-33) =30V (40)

Bt AU B RN Vin max R SHBRRSUE L «
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SETRBI R T 0.3 MATHLL | DA AR 30%. 7EEAIF BRI BRI T | B et T
AR

_ Vin_max 1 Vin_max _ 18V 1 _
Lm = T, XRR X T, X (1 ~ Vout max) = 292Ax 03 X Zooknz X 0-6 = 3.1uH (41)

RN Ly SFF T RAILILHIFRAEE 3.3 1 H.
ST N T ) R SR SRR TS A SR

' Vi
_tntyp o1 (g _‘“—typ) = 7.4A (42)

) I
pp Lm fsw ( Vout

ISR R T O RS U O F RS AN S R VA PR R PR ) N IE B . R SRR LR S 1) R B AE A
AT L ORFFEE o BREAIARTL S BA BRI RS IRAE | (HRSTBOR.

xR A AT, HURBEE B R G N 0 218 P . IX PP AR AL 2 3 BOE R LR I T Y BLE K S
Wit TEMRGI, WE(E FRRBRAE T 10 H R 22 OA IR 70%.. U fE IR PR M) 1 ) FRIR SO R AR H

Vin_typ 1 Vin_typ _
Ipp_bias = V. Lm X m x[1-— —Vout = 10.6A (43)

7.2.2.5 BRI HHEE (Res)
ML TR A N R A B R B R T 1 B KRR AR P B N B AR DL AR

R
Iin_vintyp = m = 36.5A (44)

R R AT AKX

Ipp_bias 10.6A
Ipk_vintyp = lin_vintyp + o5 = 36.5A + <5°2 = 41.8A (45)

AT L FEL A TR 3K R

_ VCeLTH  _ 60mV _
Res = T3 iy ~ 418A = 1:43m¢ (46)

AL Reg EFE T 1.5m Q [FIARAELH

7.2.2.6 HERMIEL S Reseps Resens Ces

FEVUEF RC 8B AT IR I . 38 2L Cos N 100pF H Respp M Respn M 1Q . SEE#HFE Ceso
4 CSPx 5 CSNx Aii 2k — e ilid 7 /R SCHEHE 55 sy Aa ) e FEL AR 2 .

H4K Ces M Rogen AT EAE I RC I E] # #. 3#9°K Rospp 25 5 30™ B A HLTUAL I R 2
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Vin Resi Lt Lm2 Res2 Vin

CSN1 CSN2 ‘I

P
o3
<
5
(@]
o
=}
>
@
Q
=
o
5

UoIOBUUOYD) UIA[SY

CSP1 CsSP2 :

Resrp1

B 7-5. BRI IR B A%

7.2.2.7 f&MEBIFTTR QL

PE—AE T N 8 MOSFET |, #iff 5V VCC /& LA 4o MOSFET. BiHVER |, 55 M4 /E I8 )
HOx-SWx HiJE N 3.75V. ffift MOSFET 7EiZ% & Sl .

I AR RIE PR D2 MOSFET #F2 LA R 28 PR AR R 1 — Fpr e AR MOSFET #8f+ BR e
FIBBAEAIT K BAE -

IR FEBFERBOTIH T

PCOND_Ls = D X Ify X Rpg(on) X 1.3 (47)
Hor, #%01.3 F T8 MOSFET 338 F BE B & #ifiy tH B3 . 8%, 8/ MOSFET #dl £ 1 (¥ Rpson) 5
JoL i 2% KAt 5 MOSFET (1) il S5 Ha B
TEARAN MOSFET 538 R X T ] (14 50 8 7 45 B [|) ) A P ORBFE . 7RG 3 UA1E) , MOSFET 2844 174 3 Hh [ B HH B
WA o ARMTF ARFE KBGO R

Psw 15 = 0.5 X Ve X Tip X (tg + tp) X fgy (48)

tr A1 tp A0 MOSFET [ ETHANR B ). b THANR B (AL % /£ MOSFET $dla R it J , thal RIS AR
R E],

wr il MOSFET H 5 [l PR &2 2 B9 A M MOSFET H B I [ AN LR , AT 3505 v ) I A

A LLEARM MOSFET JRIK— NS 1 1 RF 2k — A, ISR AR AR LA e R0 12, AT B KRR E 3ty SW
T RUAL I B R R ORI

7.2.2.8 RN EBIFTTR Qy

wr ) MOSFET #84FHI40FE 70 Jy S URE . AU (AR S A R 454G - TF 5S40 R iH AR MOSFET #3F#)
HiFE. =M MOSFET ##1 ff& — M 72 =il MOSFET #1171 %/ 5 3l , BRIt M MOSFET #5fF T S i #E
A LLZIE AT

el SE B R BT AW

PcoND_ts = D' X If X Rps(on) X 1.3 (49)
FEIX N [ A FE R BTSN E

Ppr_ns = Vp X Iin X (tpLu + tpL) X fsw (50)

Hr

* Vp ZE MOSFET & — M8 ) 1E A 1 %
o tpLy AN 5% 5 Wi Al s 0 F O S8 2 [A] R BB X s (]
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* ton AEFEUIF IO BATR AN T 5% 38 2 18] (¥ 56 [X I 8] o

=il MOSFET JF 5% 1A S [F) P R R X RCR Rl R, el R A8 it L R B i o BN B [rl YR LA A7 B T 327
B, I AE TR 75 R ME

SRR AFFERE AT 7 AR

PRR_HS = Vout X QRR X fsw (51)

Hr
* Qgg 2F Il MOSFET &~ i S A PR 2 RLr

7E MOSFET MWz AR 2 [ T8 B — A 100k Q@ A Ak F BEL 2% . A BHE b 55 B AR 2N B0 R Ar B U UL () I - 2R
PR A EORAR , UM f A, JEik e 4 il il MOSFET.

P I SR AT DASF IR — > RN 9 4 2 AR, DASRTERCR . Gl BEIFIR RS A AR M BUE D /N T DT 5%
MaZh, BOAIZ M RAESE I [E] T8 o 15 AR IO BIE Zh R AL s vy, DA AR ER 5 2 TR L
TFRZAAFAE T A WraislistT &,

7.2.2.9 ZpAH

I N YA3E MOSFET &304 (1 L - F R 2 o M 28 b 10T 2075 AL IR AR . 18 2 (IR B AR I 2 B 2L
ST ARRE |, PR ARG B s . RIFIRIE R IE RS ASME. B, BRGNS N 5 2K
FEH . BFHEM 5Q 2 50Q JHif. 8RR AE AT I REERCR | (HIERAE th o SECE RSP 4.
NG R GRIEFE— N RME |, RN E GBS T A BN RRE ERE. mR A Rl WAH
M.

7.2.2.10 Vout 4if2

ST e U, AR — AN B %R £ ATRK/DTRK JE 538 A 20 1 A miks B FIRtdR |, X Vout 174

2.
V,
RATRK = —25P2% x 10k = 75kQ (52)

X HZEEN A, w7 LT Voue PMEALRCR . # ATRK/DTRK , 7] DLN AR ER i Bl 7 R ER Th RE .
HEH T PWM {55 (DTRK) X4 AT 9 FE. 525t Drre R

%
DIRK_max = —2egr = 60% (83)
D = Yout min _ 14 79, 54
TRK_min = 75y Y/ 70 ( )

% DTRK 4R 4/~F 100kHz #1 2200kHz 2 7). fEJ3H IC J5 , jitiin DTRK PWM 55
X FRLERES |, 15 ) ATRK/DTRK it i & AT Vout #HT4mFE . HETHE AN

v
VATRK max = —552% = 1.5V (95)

V .
VATRK min = — 5o = 0.267V (56)

fEHTEA KM SR PIZE RC JER A PWM {5 SHEAJVBHI L | 10 14 7-6 Fas.
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PWM
"] ATRK/IDTRK

C';E Cﬂ; Reo AGND
& 7-6. BiZk RC JEi3%E#:3] ATRK/DTRK
Pigk RC JE A2 T4 PWM 135 S 08I J9-F 1 BRI i . 7E1E M 2% RC JES ST |, %E T ATRK/DTRK -

HL e S0 AR 8] .

100% PWM 72 BOAs it 8 15 BN Vout max » 0% PWM (5 25 LR i HH HUS BEE A Vout_mine Re A1 Ry AT
ATRK/DTRK ff%H [ .

Vtrk_max Al Vtrk_min WEWTF

Rp

VATRK_max = Vad 2R TR [Ry ¥ Ry (57)
- (2Rf + Rq)||Rp
VATRK min = Vdd 2R 3 )[Ry + Ry (58)
Horlt Vg R PWM {5 5 (00918 ; d 2 PWM i LE.
RL,
2Rf+ R,
) = —— (59)
2+ (o)
7N qj
Ry, = Ra + Rp||R¢ (60)
) 1)

I
R R
t=3(re+3 ) omrrm (62)
S BRI AT RN
s1= — Jwn + 0¥ — 1 (63)
sp= — Qwn— on| =1 (64)

E>1, X —MIHEE “Fr 2%, S £EFWAL. 2% BN A ts H5E A

_1 [ 002 2sV% -1 65
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R T 400kHz B9 PWM #i% . %# Ry = 4.99kQ . C; = 47nF. R, = 1.5kQ . R; = 51kQ . Ry =
7.87kQ . 2% iE&faETAIZ124 1.3ms.

7.2.2.11 IR K (ILIM/IMON)

N AR S T R B o SRR HE T 1000W PRI S 1 Th R o (HAP I DSl IR T IgE DR . ik
WEFE T 300W 1ER-Fha . i R AE 40 ILIM/IIMON W& |, vlk-Fi4m N\ i Rl 72 300W AR |, [FIES o i
1000W WA DA HF4E 100ms. 247 IR R B AN | Vour 2 PR, BN 1 2h 3k 37 .

P ¥kt Th A AN MR N R TR AR SN FLIAL TR AR A SR

_ Pavg_total _

BEARESRE T 13A 1B F 2% N B R ]

Ijjm = 13A (67)
SR E ILIM/IMON H R EE BL R ARG H

IMON _lim = 2 X (Res X Lim X Gimon + lorrsgT) = 2 X (1.5mQ X 13A X 0.333mA/V + 4pA) = 21pA (68)
Rium MiFHE AR

_ViLM _ 1v

AR Rimon 1EFE T 47.5k Q HIbrE(HE
B 7-7 Fios , i Civon AT Re 78 Al & T 14 BRI IR I 2 B 51 NIE 4 I ZEIR .

ILIM/IMON
Re

RIMON§

C\MON

& 7-7. ILIM/IMON | A &

N A ESRAE IS HUE I3 T 91 100ms HEIR .
FEZGET , KH ILIM/IMON (it DL A fFH

AGND

IMON_0A = 2 X IgppsgT = 8HA (70)
FAES ) ILIMAMON H AT 4 AR AR5,
VimMoN_oa = Rimon X IMon_oa = 0.38V (71)

EWETENZET |, kE ILIM/IMON fEFEE L FTAREE

IMON _tr = 2 X (Res X 2 X Iim X Gimon + loprseT) = 2 X (1.5mQ X 26A X 0.333mA/V + 4pA) = 34pA (72)
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Cimon LA A E

CiMoN = Hdelay = 3.0pF (73)
IMON =~ N 1n<RIMON X IMON_tr — VIMON_OA) '
IMON RIMON X IMON_tr — VILIM
Jﬂiﬂ‘y‘j CIMON ﬁi‘%? 33uF E@*ﬁ‘@fﬁo
Re 45 e
RC = 20m XlClMON = 4.8k (74)

AN R EFE T 4.99k Q FIFRAEE .
7.2.2.12 UVLO 3 JE2

JIT 5 B JA 2l i S AR 1 43 4% Ryyr A1 Ryys WE . fEILEIHS , BEIHE (Vip on) WE N 8.5V, H Vig min 1K
0.5V. UVLO iBHiHIE BN 1V, Bt , UVLO KT (Vin off) N 7.5V Ryyr 1 Ryys BMETHEIIT -

VUVLO_RISING
V: — SVLU RIING Vs __1av
R B in_on VUVLO_FALLING in_off B 8.5V 10757 X 7.5V _ 826k (75)
uvT = TUVLO_HYS - T0pA = o
AN Ryyt 18 T 82.5k Q HIbRHAE.
VUVLO_FALLING X RUVT _ 1.075V x 82.5kQ
R = = == : = 13.8kQ 76
UVB ™ Vin_off — VUVLO_FALLING __/-5V — 1.075V (76)

IAb Ny Ryye %45 1 13.8k Q HIFRHELH -

% BEFEA—/~ 100nF ) UVLO HIZE8E (Cuvio) » WABHTE 2 3011 SRAEARHI A R T+ 95 2 7% GBI A1) , V,
R % Vi o LR

7.2.2.13 HEH
KM H R N B EOE shi e K. B3R 6ms FIBUE s TE] , ash R AR T ,

Igg X t \Y
ssXtss [ out_max ) _ 50pA X 6ms ( 45V ) = 0.29yF (77)

C = =
S8 VATRK_maX \Vout_max - Vin_typ 1.5V \45V —14.4V

Jﬂiﬂ\y‘j CSS IZE?%T 0.33nF E"J*/T‘{E1Ec
7.2.2.14 CFG #&

CFGO ZARFEFEIX I} [8] LA S AT HF B¢ ] ATRK/DTRK 51l 20 w A HLIERIERER) , Bi&iE S5 CFGO 5l i E
(LM5125-Q1).

BeAbIESE T 50ns FLIXES[ARIATFTHF 20 w A HLIRTR. A CFGO &4 7200 3 (1.3k Q).
CFG1 21345 OVP. DRSS. I§{H H iR #4847 F1 PGOOD OVP J5 HKiEFEH .

PEALIEFE T 50V OVP (OVP fi2 0) « DRSS KM\ Igp jateh 22FF1 PGOOD OVP %5 . & CFG1 iL#% 7 44 10
(10.5k Q).

CFG2 ik % % % OVP. SYNCIN FIit4h$lal , % CFG2 5l (CFG2_7_LVL = 0). LM5125-Q1
CFG2 5|8 (CFG2_7_LVL = 1). LM5125A-Q1.

HAbIEFE T 50V OVP ( OVP £ 1) . %A SYNCIN LLKARYE CFG1 WE ) DRSS. A CFG2 &+ T 4l 1
0Q).
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7.2.2.15 HH BB 8 Cout
o R A ] CLYE BRGS0 | IR RIS A R SR A H far YR

Framiedto AR S EUBORIMAUE (H. TS, i d ARG R AL, SO R EORE R .
SRR R, KA R A A TSR IE DT R A BN E R R M R RS, W PR S A R

i R S0 E 2 A AR ) ESR MISZM . R A RS S — AN IR R, AT DA OK IR B R R R 2K
ESR , JFF¥ 4t S0 H i o B B A A8 H o

BT RS RMS S0 R T R om o

I1p_rms = Tout X \/g (78)

i RMS MBI SR E R EG , Wi 7-8 Fis. RUMH A #E 0 R fi Y RMS S0 LT R R A
I\"/‘%t X —“DX(Dl,_ZD), D<0.5

lout 2D -1
X [=—==—, D=>0.5
vz

(79)

Tout _2p_rms ¥

A

lout1+loutz

>t
7-8. pRiEALET T A4S RMS S0 it
LR AN TR TREFEIC MOSFET LR RIEM IR R EMI PERER SCE 2L, ARG “EENK” M, 2

0603/100nF [ % Hi 75 4% I EAE 521D MOSFET M B . REZTRAEE | WS BT IL 1L 19205 Jd 5 71
A i B LA s EMI RS N TR

FANETTEAG I — 28 10pF P B HL 7 2R R P S LS S0 I 73 180 i S0 L
I A A A RSO S R R . AP IS TP 150uF LA AR

B L W 2 ) 7 5 PR S % 1 S AV PR I DI O . WRAE A i B S i A 1 A 7 A BORSCE e
M Vp A8 R AL

__ Algap
Vb = ZuxT, % Cont (80)

Hrbr, Algan ABESFRTTFTER

THER , O O R ) e 2 R 2 LA CCM B FPWM #EGZ AT, 5 REat 80 A%, iR e dsfE i 113
—’}—*ﬁﬂ‘l&)\ DCM ik it , M 2 B
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H1 T BRI\ Bl 2 TB A AR [ B A2, i H S PR BT IR X b S, P AR TE PR AR . B
HEL I B T R R b A PR B S N R ROR AR ), DUOIRE G YRV A AR R R RS L A N0 R B 28 v
MOSFET.

7.2.2.16 S\ LA % Cip
IR T B N A 2 R IR AR e RN R . S\ FL 25 28 0 A AE 8 A0 B R SRR 28 S0 FELTAT o
FFAFH RSN RMS S0 i il /s N -

I

Iin_lp_rms = % (81)
HWIAN RMS HFUEN S EORBEAC , a0l 7-9 Prox. BUHAZEEUTH RSN RMS S0 IR AT 2R N
'pp . 1-2D
N R D<0.5
Iin_Zp_rms =3V P 2D—1 (82)
Nivi X =5 D =05

I+l

» t

A 7-9. FRHEALII N R AR RMS S0 IR
N A AR N ESE AR I E ARG . BRI A ESR A Bh T B AR PN i N R A PR . R H A
KR e EAEHHEAEMN ESR , IEWEEHEMNERSS. BREZVHAELE | 15 A KA JENE #5151 N
HFM .
7.2.217 HES AR
HBx A1 SWx 5| JiI] [ B 45 A d S (A e ym , RS Sl A A oy @ MOSFET 23/l it i | v E % —
WA TR L Aaf o XSS RIS E AT IA R J LR . WU 0.1 uF (I A . N Cest AR, ik ESR
TP B s . N TR AT RE ML A 28 ri R S BB E B R e R A |, NOKG Cper FEIEAE T I E . HESHEAE
s/ METTE R

Q
CaST = Fvger (83)
o

* Qg #& VCC =5V W= ll MOSFET #itA% i 1y
*  AVpgr /& Cpst MR A2 K FE , R5FALTHE R /T VCC 1) 5% 5 0.15V
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TR R, B (Cest) HIME N 0.1pF.
7.2.2.18 VCC HEZ#: Cycc

VCC LA I EEME AR LO Wahae il H 28 e SR AL Eb S Him |, JF VCC Rk SR etk . ik E
LN Cgsr 18 10 £%H) Cycco N Cycc fHmIE . ik ESR KM R A% . S5 JIE Cyce-

AR EIERE 7 10pF KE.

7.2.2.19 BIAS H %458

Xf Cpias =i BT P R LA a5 . FELERAFBE Cpiase

AT REIERE T 10 F KME.

7.2.2.20 VOUT M5

XF Cour = BT P E LA # . FELERAFBCE Coure

AW RBIESE T 0.1uF M.

7.2.2.21 FFHAME

icon\g; Ccomp 1 Cup LB 1R 22O a8 s MARALRFAE | DU AR RS I HUE RS o inFR A AT, 380G LA Y

MR

1. S XIR foo 1%+ RHPZ SR MDY 73 2 — BIF RAR I+ 32— ( DABUIME J9itE ) A IAE OB (fe).
IR LA S/ NN HEL R RN g K B H EL R 1) RHPZ

f
<o- = 40kHz (84)
fREPZ _  RoutXD”

5 T 5X2nXLy oq  LOKHZ (85)

JSE I A XA £ = 1.6kHzZ.
2. WERTH Reomp

LA fc ) RCOMP ﬁ‘ﬁﬁﬂ? .

21 X fe X Cour X Acs X Res_eq 21 x 1.6kHz X 900uF x 10 x 0.75mQ

D' X KgR X g X G 2mxfo) 1, qmA 1
FB X 8m % GAcB( B) 02x 55 x 1A % 2

Rcomp = = 20.4kQ (86)

A Roomp 1E#E T 20kQ FRAENE -
3. #i%E Ccomp

K 0z ga WENMBEM AR Qp ¢ VI REM . CH Reomp » Ccomp MITHELTT -

1 _ 1
RCOMP X @WP_LF ~ 50k x

Ccomp = = 45nF (87)

m
AL Coomp 1EFE 47nF [FIARHELE -

4. 4% Cypo

B oy BT orppz 3 ©z ESR o ( DIBRE NHE ) &b E%0 Reomps RHPZ #1ESR %4, Cye HIH&E W0

T

_ 1 _ 1 _
CHF = Reomp X opp — 20ka % 49Kz — 10F (88)
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AL Chye L4 7 InF FRHEE .
7.2.3 M4
7.2.3.1 &
100 100
98 mm= 98
96 NsT e | ™ N 96
N/
94 A e 94 ?‘
) i N/ ) T, -
2 92 e S // - -
g 9 ’ g | /
) / k) / yARE
E 88 » '. + E 88 / -
L7/ T e - —— 2PH DEM
s/ —— 2PH DEM 04
/ —— 1PH DEM —— 1PH DEM
82 |/ - - 2PHFPWM 82 . . - - 2PHFPWM
M- - - 1PH FPWM . - - 1PHFPWM
80 80 -
0.010.02 00501 02 05 1 2 345710 2030 50 0.1 02 03 0507 1 2 3 4567810
Load Current (A) Load Current (A)
Bl 7-10. E SHHERENKR , ViNn=14.4V , Vour B 7-11. BEEHMEBREBIRR , Vin =144V, Vour
=24V =45V
7.2.3.2 e

[c1: SW1, 10Vrdiv ik 'Horizontal: 10ps/d|v}
|
\
|

LSOOI
™\ A I A r""""\‘ | h—“\ | ot
\J\J \/\__.JV/\ /\

s A A s PATTHS,

T ciom ;/\ P_—\AJ_.\/

@ 7-12. VIN =14.4V y VOUT =24V y DEM y ILOAD= @ 7-13. VlN =14.4V y VOUT =24V y DEM , ILOAD= 1A
0.1A

| e

C1: SWA, 10V/div
8-Co- SW2. 10V/div

@ 7-14. VIN =14.4V y VOUT =24V s DEM , ILOAD= 15A
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 C2: V0., 0.2V/div, couple AC "~ "Horizontal: 2ms/div | | C2: Vo, 02V/div, couple AC | Horizontal: 2ms/div |

‘ ‘

& 7-15. ABIES , Viy =144V, Vour = 24V,
FPWM , ILOAD = 0A £ 6.25A ,1Alns

7.2.3.4 [FHE4E

|C1: SYNCIN, 2V/div

Horiiontal: 1p§/div

E 717. VIN =14.4V , VOUT =24V , FPWM , ILOAD = E 7-18. VIN =14.4V , VOUT =24V , FPWM , ILOAD =

0A, CFG2 = Fi°F 13 0A , CFG2 = ¥ 11

7.2.3.5 AT IR B0 B i 2%

40.000 90.000
32,000 | e 72.000
24.000 = 54.000
16.000 ISl 36.000

8.000 \ —p- 18.000
0.000 — ’ \ 0.000
-8.000 \\\ \ -18.000

-16.000 \\ “\V 36,000

-24.000 \ {1/ -54.000

-32.000 | 2N (4B) ISR ;)

: Phase (°)
-40.000 ’ y VAE 90,000
1k 10k 100 k

Bl 7-19. J4EE , Viy = 14.4V. Vour = 40V, oyt = 10A (P RRIFR O )
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7.2.3.6 HikAe

(o] ,.'_".,|_jh"i.
105-7 C 1148
HI [ 0E]
11353

| - -
2ok 8148

Lepalil

R o *‘*

L e

20.6
EG=25:0 1-100%  :=10.95 EG=I25:0 ©=-100%
241024 14:49:27 24,10/24 14:36:15
& 7-20. Viy = 14.4V , Vour = 24V , Pour = 300W , & & 7-21. Vi = 14.4V , Vour =45V , Poyr = 300W , H
7.3 HYRAHSRE I

LM5125A-Q1 Beit A fE FEfm A HUTVE A A o SN IR IR 0T 5 ZEX R ABIVE 1 M @R T 41T Hn
N FLJEE A ZTRE 5 1P T RS s 23R BT 75 BN FRLIAL . 7T DU 75 7 5 89 SR AL ST i A\ LA

P
= v (89)

Hep n ZR80R.

207 W BT IREGERIA TARRGUN RCRE . T REBHNHAT , THERISAT X0 BA i A i
X2k

WRAZ A B K P AT KRBT PCB AT AGER I BT, W T 2R AR KA E I VERE . S iR
2 A R IR R BEL 2 0 B4 R R AT B AN R B2 . 75 2B U S (I ESR B M A RA S &, Ml — A RIEJE i
PR . REEAT R IR T T AN SC TR AR |, iZ R AR P E V) AL B A . A7 A v BH A D e AR )
EESESEPANG NN CE a3 (7 e~ N L K SP e iy R DA R ES R SRS el L SR bR S R R NG R o
AR A SIFIE . R ARSI SE ESR A7 BT AR AL R AT R e SRS TR
ZHEHE A A EMI I BESAS . RO ¥t EME A JER RS | B EMI F A\ BER AR 3 UM E DU AT T 21
) — EEFE

7.4 75 )R
7.4.1 /G755
TR A T REAE IR N LU T PCB Ai B . PCB Bt AMES SEL A A TR E . AT

MR B EMI ) BAE . TE 20 4R R AR T ] VCC BUE 28 LA S ANV R, PUNIRN IR IE L = B & 14N

* # VCC. BIAS. HB1 1 HB2 ML ZSFENTAH (P As R 5] BB E | JF48 I RE 0 98 A Zeae B e, DAE KPR Bt
TN LR DR R B i R B 4 R i W PR
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¥ CSN1. CSP1. CSN2 1 CSP2 J€ i Hi FH 2% A1 H 75 2% SR AR N (O 2548 51 CE | DASE KPR /D et %
BB 2 ) e P A o R AT 2R DA 22 43 06t D7 QOB 4 B S 00T H AR ARSI LB Regq 1 Res , JF HLE Bl 2
2, DL RS . S I FR BE 2 R R O R S

BAMERIZ% Roomp M1 Coomp WAL 5 B HLFH Ry eI AR N (28 0E 5] BICE | JE08 F A e e, DL
GulE R Ao B S| ) AGND JE B2 BIIX e SeE

# ATRK HLFH 2 Rapre ( fFHES ) SEir ATRK 5] i E %85 AGND.

HER , LR oA R A IR 4 B

- ikﬁib%%?%% CSS

- DLY HZ % Cpy

ILIM/IMON HiBH S ATHL %28 Rium 5 Cium

CFGO. CFG1 Al CFG2 Hi[H %%

UVLO/EN Hi[H 28

¥ AGND F1 PGND 5| I E B2 E B B4 AR5 (EP) , MIMTAE S50 AT i 2 4%

¥ BAH 2 A ILR S R IR (EP) SR P Il |, LUK EAL S %

Iy B YR AVE SAT L | il B BT TR AR 75 B ik

AR SR 5 2 HAT R AL FR AR B A DX I 8] 42 il A e 372 {3t ey Vi P it RO AR PEL B 14 0o DR BT RS I [ T
i fRZhZ MOSFET PR Sl AOCHT L # , I Selm R o S AT BB/ % BIOR A AR MR M it LU, DA S e
PR

B A MOSFET fEil #e i & .

A FH 5 2 RO AT 2 S A B Sh 2 4 s HO1. HO2. LO1 AT LO2 |, DA K PR Hb /s LK

# HO1. HO2 F1 SW1. SW2 L)z 4%t 77 sUEH 3] MOSFET |, Il FH R 15 Bk RU8% Jek /b 3R BE THIAR

¥ Vour A FEIL & MOSFET JlE . 4 1M 98 A7 2R R & Jsk /N IR A Coyr 5 MOSFET Rtk
B | LB MOSFET b H H1L i R 4Rk

PG 98 (AT 2R R0 MOSFET JARERGIERL B Vour A1 V) IR EHEM |, U RFR B s> 2 MOSFET L
5| i R AR U ) HEL R

76 MOSFET B A 15 FH 7 4 (X AT VA0
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7.4.2 w0

To MCU 4---°
To MCU o ----- p ToMmcu
Analog Ground Plane %

To ext. To 2
clock if used device if
' used
X0 1Z1 NG W Q) 191 11 1~ .
| £l G} 15! 18l il 10! 10! {0 A
B! = W 10! {0l 15 i s H
A I TR T A I I :
W =0 0 o By '
= o L L L L 1o ]
o2 002 C0) 002 ol L L

|l
SR
s

To Rest 4----o _L
To Res1 --.-o o—\/\/\/\—o

_T_. AN —Lo on--} To Resz

T O
00 ~g

ToV, To Ruvio To Analog Ground Plane

*~.. Power Ground copper pour area
on internal or bottom layer

& 7-22. 45 /Bl
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8 MU RE

8.1 UM H

8.1.1 JHXX

THZ [ LR A OGS

o EINER (V) , TFRAITHIFA JEWE 7 i1 B

o TEINAES (V) , LA HT L) R A7 5 72 F2 71 1 1 i EL D LA My EMIL FEGE S TR
o TEINAES (TV) , 201 g 8 A oz ) 2 7 9 R S

8.2 BT FEHTE A

SO EOFRE A , T SR ti.com LRSI S OCIER . st A AT BVR] AR i A IS
o HREMMEMELE BRSO a5 BT I k.

8.3 T REIE

TIE2E™ i Se b iz e TR EE S EVOR | T EEMN L KA RANE . S RiF @S, B8
WA MZBIRE 3 W& |, SRS P 5 B

BERPIN R BN TS “IREREY R4t XN FEIAE TI FEARBE |, FHFEA—E B TI A 5SS
TI (i FH 452K

8.4 Fitn
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

BT kR N E TS H 7 .
8.5 B H M HEL

F LA (ESD) SR IRIX AR L . B (0SS (T1) B G IE 24 1 TS0 H M AL FE T A B BB o SRy T ) A 3
A RIZHALT | ] B SRR BB .

m ESD MR /N FEBUNITERERE R | KA. FEE LR ER AT REE A 5 R BIBUA |, IR BV EH A 2
HOE R AT RE 2 BT 5 H R AT B AT

8.6 RifEsR
TI RiEF RARIER IR TR 5 B R FE o

9 BT P sEid
Changes from Revision * (September 2025) to Revision A (January 2026) Page
o FHTY fSYNC_DET_min i VATRK 8% ﬁétbﬁﬁﬂrﬁﬂ O e e eeaeeaeeaeeaeeaeeaeeaeeaeeaeseastaneaseateateastateateateataatantartan i ranrarararaas 5

10 HLA. BERAMTITIEGER

PR DU RS AU, BRI IAE B X5 B R e AT I soi s . B iR, A SATER
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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 ©)
@ ©)
LM5125AQRHBRQ1 Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM
5125AQ

@ 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.
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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 0O O 0O 0O 0O 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)
LM5125AQRHBRQ1 VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 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)
LM5125AQRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4224745/A
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PACKAGE OUTLINE
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

[ 0.1 MIN
(0.13) 4 t

SECTION A-A
TYPICAL

0.8
B B~ R R = = =

000 037401 ———=
rizx-—ﬂ
| | ] (0.2) TYP
9| | ||16 EXPOSED ﬁ
O 197 1O 107 T |
26x[05] J U U UIU U U LJ/ THERMAL PAD ‘
8 |
- 5> { 1 Cdar (0.16) TYP D
- B> i R=c! %3
- | o >
2X A A
@ a?,a*,i,i‘&,i,gkgk,jww‘ D
o) ‘ (IJ D
D) ! q D
= | 4 Lo >
- 1E>\ % (d2a $0.1@CAB D
| ‘ 0.050 |C
ANANARARARARARA
PIN 1 ID— 32 { 25
(45° X 0.3) o SYMM 05
(T\'(P ¢ 32X 03 ==

4225709/C 01/2021

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.
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EXAMPLE BOARD LAYOUT

RHB0O032U VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
@s.7)
S\ELMM
32 ‘ 25
T ‘{ l‘ ‘ - —-T - Y
I
)0 | VT
T o I @
2029 | D
N | (0.97)
_ ‘ ‘
28X (0.5) \ 0:63)
I ‘ | Y %(P _ SYMM
| 4 @)
| )
0.2) TYP | ‘
(0.2) e | @
| n |
el ©° L @ che
(RO.05) ! | !
TYP | \ | JL
e N B
! o (0.63) TYP 4———« (0.97) — 16 !
L (4.8) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X
0.07 MAX 0.07 MIN
ALL AROUND r ALL AROUND
METAL EDGE " —

X SOLDER MASK
f OPENING

1

|

|

NMETAL UNDER

SOLDER MASK

EXPOSED METAL:

|

|

|

|
EXPOSED/

METAL |

\SOLDER MASK

OPENING —

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
4225709/C_01/2021

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
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

< 9X (]1.06) +

(RO.05) TYP h (1.26) —
32 | 25

B 0a 4

S5

|
r { N
T ‘ N ! N
32X (0.25) \
|
|
|
\
|

N

N
N

=n
€5 A

28X (0.5) !

(1.26)

3]

SYMM
¢

—_——— -t - — - — = —t - — +—33-— - — - — -~ H-—— = — = - —
Cp | a
}/’Q/ -
METAL !
D

TYP
8 4 J 17
(R0.05) TYP | |
i BGBBL&BB% 7777777 -
i 9 | 16 ‘
| S\EEMM |
- @8) -

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

74% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4225709/C 01/2021

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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