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B/ME BAfE EfL
BIAS 7°5 AGND ~ -0.3 50
UVLO/EN 7>5 AGND ~ -0.3 BIAS + 0.3
CSPx 7>5 AGND ~ -0.3 50
CSPx 726 CSNx ~ -0.3 0.3
VOUT 7% AGND ~ -0.3 65
HBx 75 AGND ~ -0.3 71
AJye@) HBX 75 SWx ~ -0.3 5.80) v
SWx 7°5 AGND ~ -0.3 65
SWx 75 AGND ~ (10ns) 5 65
CFG. SCL, SDA, SYNCIN, ATRK/DTRK, DLY, MODE. EN2 7~%
-0.3 5.5
AGND ~
RT 75 AGND ~ -0.3 25
PGND 7»5 AGND ~ -0.3 0.3
VCC »>6 AGND ~ -0.3 5.80)
HOx 726 SWx ~ (50ns) -1 HBx + 0.3
HAH® \Y;
LOx 76 AGND ~ (50ns) -1 VCC +0.3
nFAULT . SYNCOUT, SS., COMP, ILIM/IMON 7)>% AGND ~ -0.3 5.5
T ERFOBEAIRIRE, Ty @ -40 150 c
PREIRE ., Tste -55 150
(1) THasHR K ER ) OFEFASNOIIEIL, TS A ZADKGRIZREOFIR L2 D ATREMERHY E3, Tk KER 11T, ZhbOFFIcis W, F2
VX T HESE B VRS | RSN A AB R DOV D72 55604 Th , AR S IELKBIET 2252 BIRT 20O TIIHOEE A, Tk i K EHR |
DOFFNTEH > THHERBIESIE ) OFBESN THEMT L. A ARTEEITHBEL 2V ATREMADY | TS A ZDEHEME, BERE, MEREIC 2
ZRIEL, T HAADFMEMEDD ATREM RSV ET,
(2) 4MMETEE CFG, COMP, SS, RT, LOx, HOX D& ANZEHAIMNT 52T TEERA,
(@) ELOBLN 55V 2BAHE. BIEHMIE R ET,
(4)  BEATIEENRELARDE, BEEMAERVET, B MIREN 125°C 28258, IIEEMINEIRET,
5.2 ESD E#&
& HfL
AEEF /L (HBM), AEC Q100-002 ¥t () +2000
VEesp) |FEIKE . . . FTRTOE +500 v
5 AHEEET L (CDM), AEC Q100-011 el
O +750
(1)  AEC Q100-002 /%, HBM AR AikB#k% ANSI/ESDA/JEDEC JS-001 fIARIZIE> THEIEL 2T I 7ablanEHEL TWhET,
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5.3 #ERZENESRMY
BEA ORI RIR SN (FrSiRaR o722 D))
BAME  AFME  BKE|  BAC
4 FIEaa—F ANEE (/AT A 2 4.5V £72% VOUT 2 6V i) 25 42 v
Vout HEarta—IH I EE 6 60 \%
VBias BIAS AFJ7ET 45 42 v
VuvLOEN UVLO/EN A £ 0 42 v
VENz EN2 AFJFEE 0 5.25 \
Vmope MODE A Jj&EJE 0 5.25 v
Yo e BRI AT 25 2| v
VaTRK ATRK A JJ&BJE 0.2 2 \Y;
VDTRK DTRK AJJEE 0 5.25 %
Vouy DLY /& 0 5.25 v
VNFAULT nFAULT #&/E 0 5.25 Y
ViLimiMoN ILIM/IMON &£ 0 3 v
VsyNeIN RIS VAN TSI B 0 5.25 \Y
VscL. Vspa SCL, SDA AJJ7EE 0 5.25 %
fsw ALy F 7 AW iR 100 2200@|  kHz
fsynciN R SV A 8 b 2 i o 100 2200@|  kHz
fotrk DTRK J& 3% $#i A 100 2200 kHz
Ty B EREDOHE AR -40 15003 °C
(1) BEERT. 7T ARZADBERET DRMHR DS, AR LT ANGRMZ DWW, TESHIFAHE A B IR TLIZS 0,
(2)  WRKAAYF T BB RRY icpocrnrsasngs, ZOT 7SA AL, ek 2200kHz DAA v F o 7 R—hLET,
(3) HEAMIRENELIeDE, IEHMMNERVET, A THIRE D 125°CE 2 5L, BIfEFFMR I ET,
5.4 ZICBT H1ER
LM51251A-Q1
e e =) RHB (VQFN) BT
2L
Raqua PR A0 JH B~ D BEHT 33.9 °CIW
RqJctop) BEAE S — A (R ~OBMEHT 24.8 °C/W
Rqus BEE DI~ DB 14.1 °C/W
YoT BEBES B ~DRE T A— 4 0.4 °C/W
YiB BTN DI A~ DB T A—H 14.0 °C/W
Raquc(oot) P i — A (JE T ) ~OEHEHT 4.3 °C/W

(1) TERBLUEF OB FEHEDZEAZ OV TL, [ AB LI WNIC Ry — Y OEGHIEHEL T 7V r—ay /— SR TLIZE,

5.5 ESMIRHE

RFEIT Ty = 25°C IZSLET, /D BLUERKOHIREIL, Ty =-40°C ~ 150°C OHFiHH Tl fHINE T, FFIZFER D72 R

V.V, =Vgas = 12V, Vout = 24V, Ry = 14kQ T
IRTGA—H \

& BN (BIAS, VCC, VOUT)

7 AN | BUME B BOCiE| B
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5.5 EXEE (FX)

PREAEIE Ty = 25°C ITRIBL E£T, /B LR ROHIBRIEIL, Ty = -40°C ~ 150°C OHPH Tl S E 7, il

ZRAR D72 R

0.V, = Vaias = 12V. Vour = 24V, Ry = 14kQ T
IRTA—H T AN B/ME BREEME BORfE|  HAL
S METARRETD V, i (BIAS %V, (24 _ _ _
ls ). BIAS, CSP1, CSN1,CSP2, CsNz, | vewuvo =08 Vour = 12V, Ty = 2 5 A
SW1, SW2 ~D&E i,
s Venwvio = 0V, Vour =12V, T, =
Isb_Bias Sy M ARIE T DA T AL B _A0°C ~ 125°C 2 5 pA
N N V =0V, V, =12V. T, =
I KN R EECOD L EN/UVLO Vour Ty 001 _ A
SD_VOUT Ty ML ARRETTO VOUT B E i _40°C ~ 125°C 0.00 0.5 v
1 #8. Venuvio = 2.0V, Venz =
OV. SINGLE_DUAL[2:0] =
0b000. Varrk = 0.667V. T, = — 15 mA
TITATIRBETDONRAT A B D 1L 40°C ~ 125°C
IQ_BIAS_FPWM FPWM &—FK., W7oy (7(/(/’7’/7 AN
RT. IMON FEifii3k41) 2 #H, Venuvio = 2.0V, Veng =
2V. SINGLE_DUAL[2:0] = 16 -
0b000, VATRK =0.667V, TJ =- ’
40°C ~ 125°C
148, Venuvio = 2.0V, Venz =
0V, SINGLE_DUALJ[2:0] =
— 1.1 1. A
0b000. Varrk = 0.667V. T, = — 5 om
TITATIRBETDONRAT A BV D 1L 40°C ~ 125°C
IQ_BIAS_DEM DEM &—F, WN¥7ay (X%/f/? AON
RT. IMON &3 k41) 2, Venuvio = 2.0V, Veng =
2V. SINGLE_DUAL[2:0] = 16 o A
0b000, VATRK =0.667V, TJ =- ’
40°C ~ 125°C
2 F. Venuvio = 2.0V, Venz =
| U4 T WHETD VOUT Er O 1B . 2V. SINGLE_DUAL[2:0] = 950 300 A
QVOUTFPWM | EpWM & —k | N7 a2 (AT 7 72L)  |0b000, Varre = 0.667V. Ty = — H
40°C ~ 125°C
148, VeEnwuvio = 2.0V, Ve =
0V, SINGLE_DUAL[2:0] =
— 1 1.5 A
0b000. Vour = 12V. T, = —40°C m
| ISASAIRTIETONAAT A VBN (RT BLor |~ 125°C
Q_BIAS_BYP
ey IMON i LFRS) 2 1. Venjuvio = 2.0V, Vena =
2V, SINGLE_DUAL[2:0] =
— 1. 2. A
0b000. Vour = 12V. T, = —40°C S o m
~ 125°C
2 fH. Venuvio = 2.0V, Venz =
2V. SINGLE_DUAL[2:0] =
la_vout_BYP A RRIREED VOUT B i 0b000, Vour = 12V, Ty =—40°C 280 330 pA
~ 125°C, HO & SW LRIkt
2L,
IBIAS INAT A tof/@/{/])TXE?E?JItL VBIAS = 12V\ IVCC =200mA 200 210 mA
VCC 75 VOUT 25 #GEH TV L% VOUT ~ ~
IVOUT VY NATRE VBIAS =3.3V. IVCC =200mA 200 230 mA
VCC L ¥ =1 —% (VCC)
VCC &% VOUT EXnbAAT A BT " <
VBIAS-RISING B2 ALy LR Vgias L H L7230 425 435 445 \Y
VCC EiZ /AT A b VOUT B ZHI) - N
VBIAS-FALLING Bz AL LR Vgias MLH T30 4.1 4.2 4.3 \
VBIAS-HYS VCC EIFRAL v a/LROERT UL A 100 150 mV
Vvce-REGH VCC L ¥ oL —iav A ] 4.75 5 5.25 V

8 BHFHZBTT 57— P32 (2

ISR BDE) B F
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LM51251A-Q1
JAJSXK5 — NOVEMBER 2025

5.5 EXEE (FX)

REMHEIT Ty = 25°C ISHIEL£T ., I/ DB LUK OHIBRIEIL, Ty = -40°C ~ 150°C OHiPH Tl S Ed, KRtk D7 R
UN V| = VBlAS =12V, VOUT =24V, RT =14kQ VC’?‘A

IRTGA—EF TANGME /ME BRUEE BeKfE|  BAfL
Vvce-REG2 Key 7 7UrED VCC L ¥l —av Vgias = 4.5V, lycc = 110mA 4 4.3 \Y;
;’l\;fNC(;UVLO' VCC UVLO AL-wia/Li VCC 325 1739 34 35 36 v
Vvec-uvto- VCC UVLO AL vz VCC 15 T2 32 33 34V
FALLING
Vyce-uvioHys |VCC UVLO ALy a/LROERT YA VCC 25T AW 215 mV
lvee-cL VCC Y — R il Vyce = 4V 200 mA
A%—7 /v (ENJUVLO)
VEN-RISING AR —T ) AL LR EN 326 B30 0.50 0.55 0.6 \Y;
VEN-FALLING AR—T ) ALyl R EN 325 T30 040 045 050 \%
VEN-HYS A F—T L EATY LA EN 325 T30 100 mV
Ren EN 720 A8 VEn =02V 30 37 50 kQ
VUVLO-RISING UVLO AL wiaLR UVLO 3256 730 1.05 1.1 1.15 \%
Vuvio-FaLLNG  |UVLO ALy gLl UVLO i 5 F A3 1.025 1.075 1.125 \Y;
VuvLo-HYs UVLO EXT U A UVLO 25 F AW 25 mvV
IUVLO-HYS UVLO Z A F EAFVL A Vuvio = 0.7V 9 10 11 A
VUVLﬁO,E,\,‘\= 0.3V, 7 LE o AkH = 8 1 uA
TITAT
luvLoEN UVLO/EN B> D317 A8 i YUVLQ/EN =0.7V, 10pA Eift = 77 9 10 11 uA
TA47,
VyvLoen = 3.3V 1 pA
CH2 A X—7 (EN2)
VEN2_H AR—7/L 2 ® High L'~V A HJEE EN2 O35 230 1.19 5.25 \Y
VEnz_L AR—T 2 D Low L~V A S EE EN2 D25 FRY -0.3 0.41 \Y
len2 AFR—=T I 2 DIAAT X EN1=EN2=3.3V 0.01 1 HA
)% (CFG)
Rere_t1 LU 1 O 0 0.1 kQ
Rcrc_2 LaUL 2 DL 0496 051 0.526 kQ
Rcre_s L~UL 3 O 1.11 115 119 kQ
Rcre 4 LUL 4 DS 1.81 19 193 kQ
Rcre_s L~UL 5 O 2.65 27 282 kQ
Rcre 6 LUL 6 DT 3.71 38 394 kQ
Recre_7 LUV 7 O 4.95 51 526 kQ
Rcra_s L~UL 8 DT 6.29 6.5 6.68 kQ
Rcre_o L~UL 9 O#T 8.00 83 850 kQ
Recre_10 LUb 10 DS 10.18 105 10.81 kQ
Rere_11 LoUL 11 DS 1290 133 13.70 kQ
Rere_12 L~UL 12 OHEHL 15.71 16.2  16.69 kQ
Rcre_13 UL 13 O#HT 19.88 205 21.11 kQ
Rere_14 L~UL 14 O 2415 249 2565 kQ
Rcre 15 LUl 15 DAL 2920 30.1 31.00 kQ
Rcro_16 LUl 16 DL 3540 36.5 38.60 kQ
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5.5 EXEE (FX)

HRFEAHIT Ty = 25°C (TR LT, /B LU RO HIBREL, Ty = -40°C ~ 150°C O#iH Tl S ES, FHIFLIR D72V R
D\ V| = VBlAS = 12V\ VOUT = 24V\ RT = 14kQ T'?‘A

R 7 ANt | BME B BociE| B
Ao F v TR
VRt RT L¥al—vay 07 075 0.8 Y
fow AT B Rr = 316kQ 85 100 15|  kHz
fawz AT 7 TAWER Rr = 14kQ 1980 2200 2420| kHz
ton-mIN Fo/ N HIE P REa A R Ry = 14kQ 14 20 50 ns
tore-mIN Fe/ N A R Rt = 14kQ 55 80 105 ns
Dmaxi BRT a—T 4 FA7 VIR Rr = 316kQ 98.7% 99.4%
Dmaxz KT 2—T 1 A7 VARIR Rt = 14kQ 75%  87%
R4 (SYNCIN, SYNCOUT)
fSYNG_DET_min §Q4§QC'N 774 | 277 A R = 316K0 60 kHz
fsync_peT 2\;%%'1”0}?;%%2%;?;;{ z\;?\?'hmiﬁ& RT = 14kQ ~ 210kQ -60%
LD
SYNCIN @h{FE# 1271 3 F A7
, ST -50% 50%
Al O ;JTW F N B3 z) 5% 5%
VSYNCIN_H SYNCIN o High L~L A& E SYNCIN 575 _E230 1.19 5.25 v
VsyneIN_L SYNCIN @ Low L' ~/L AJTEIE SYNCIN 7.5 F 239 -0.3 0.41 Y
IsyncIN SYNCIN /A7 2 i SYNCIN = 3.3V 0.01 1 A
SYNCIN O&/NINT 7 | T NE T 73V AR 135 ns
VOUT 7rZ53 2 (ATRK/IDTRK, 12C)
VOUT[5:0] = 0b000000, V, = 4.5V | 5.88 6 6.16 Y%
o ) VOUT[5:0] = 0b000110, V,; = 10V | 11.82 12 12.18 v
Vour r2c EC CTRITRINBESD Nout LH VY3 1 6 Ti501 = 06010010 2364 24 2436 V
VOUT[5:0] = 0b101010 47.28 48 4872 Y,
VOUT[5:0] = 0b110110 59.10 60 60.90 Y
ATRK = 0.2V, V| = 4.5V 5.88 6 6.12 Y,
ATRK = 0.4V, V|, = 10V 11.82 12 1218 %
Vout_rec ATRK EEI2L5 Vour L¥ 2l —ay ATRK = 0.8V 23.64 24 2436 Y
ATRK = 1.6V 47.28 48 4872 Y
ATRK =2V 59.10 60 60.90 Y
GpTrRK DTRK F 22— H A 7LD Varrx ~DZEHHE | Fprre = 100kHz, 440kHz 25 mv/ %
DTRK F 22— P27 L4 8% 80%
forri = 100kHz, DC = 8% 0.19 02 0.21 %
forrk = 100kHz, DC = 40% 0.98 1 1.02 Y%
Varae :iﬁssit DTRK Fa2—F 4 YA 212%t+2%  |fotrk = 100kHz, DC = 80% 1.98 2.02 Vv
LIS forrk = 440kHz, DC = 8% 0.188 02 0212 v
fotrk = 440kHz, DC = 40% 0.98 1 1.02 v
forrk = 440kHz, DC = 80% 1.98 2 202 Y%
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5.5 EXEE (FX)

HRFEAHIT Ty = 25°C (TR LT, /B LU RO HIBREL, Ty = -40°C ~ 150°C O#iH Tl S ES, FHIFLIR D72V R
D\ V| = VBlAS = 12V\ VOUT = 24V\ RT = 14kQ T'?‘A

IRFGA—R T ARGttt B/ME AEAEE B B
VDTRK_H DTRK ® High L'~V AJJ T DTRK 325 730 1.19 5.25 \%
VbTRK_L DTRK @ Low L~V AJJ&EE DTRK 325 T3 -0.3 0.41 \Y
IATRK CFG TEBIL/-L&DY —2Eii 19.8 20 202 A
R —
IATRKIDTRK ATRK/DTRK 200/ 7 AFE i 20UA FLIRILT A A= 0.01 1 pA
VATRK/IDTRK = 2V
DTRK O/ NI NT o | TIF D 73V AR 25 ns
VOUT_SLEW = 0 .
0b000 H
VOUT_SLEW =
0b001 100 Hs
VOUT_SLEW =
0b010 200 Hs
Vour 45 12C 12 k07050 | otV 400 us
3 Z = N e
Vout_sLEw “i??lLJ;;:’a‘(D V )Z)le/zv 0b011 VISES Vour OB ED30 1305
- o our VOUT SLEW = | F7230i% - )
0b100 H
VOUT_SLEW =
0b101 1600 Hs
VOUT_SLEW =
0b110 3200 Hs
VOUT_SLEW =
0b111 6400 s
VT7hREZ—F (SS)
Iss V7 hAZ — 42,5 50 575 uA
Vss-DoNE VT RAL— 58 T ALy an R 2.15 22 225 \Y
Rss SS FNE T AAvTFD Rpson 26 70 Q
Vss.nis SS HEMRHAL v R 20 45 70 mV
B R (CSPx, CSNXx)
ACS BB AT TDrEA VCSP =25V 10 VIV
VeutH EOY—7BFHIRAL v 2L R CS ANt LE7 54 60 66 mV
—R #
VneLH BOE—IEFRIBAL LR ;ifﬁ - FPWM £ —Re el 34 28 22| mv
VicL AT R CS A dkuer g 65 72 80 mV
oy VS s S = ==
AVieL oLt ICL LIEOE — V8B AL v a/L R DT V258 6 12 mv
- £
v — 7Bl RN > 7 IR AT 100 ns
s - CS /\jj@ﬁt) I\Aﬁgyj\ fSW=
Vzcp ZCD AL za/LR (CSPx — CSNX) 100kHz. DEM 0 3 6 mV
o CS ANDILE T, fgw =
w3 T -
Vzep ZCD AL =LK (CSPx — CSNx) 100kHz. DEM. T, = 0°C ~ 85°C 0 3 5 mV
INAIRA F—RONFE 1 D ZCD AL yia/LR
(CSP1 — CSN1) 6 25 o mv
Vzep BYp — — -
INAIRA F—RDONAR 2 D ZCD AL a/LR 6 Py 0 iy
(CSP2 - CSN2)
VsLope v — A T CS ANz dEHELL | gy = 100kHz 40 48 55 mv
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5.5 EXEE (FX)
RFEI Ty = 25°C IS LET, /B IO KOHIRiEIL. T, = -40°C ~ 150°C O#FH Tl S E4, KLk D72 W iR

V.V, =Vgas = 12V, Vout = 24V, Rt = 14kQ T
NTA—F T AN /ME BRUEE BeKfE|  BAfL
losw CSNx it FIAAIRAS L ARHE, V= 12]  pA
Icspx CSPx &if Veias = Vour = 12V 150 170 WA
Algnt ph2 12:;~7 AL E Y EERT TR (PLAE 1~ FH VgL = 60mV 10% 0 10%
BEMEEFET=4 | YI% (IMON/ILIM)
Gimon WHar IR A A 0.320 0.333 0.346| pA/mvV
lorFseT F 7 NMET 3 4 5 pA
Vium ILIM DL =l —ay 4—4 vk 0.93 1 1.07 \%
ViLM_th ILIM OF2EIAL v /LR 095 ] 105 v
ViLM_reset DLY Uty hD AL w2k ;';'g' POAH TR0 N EIREL | grer gy, 1%
oLy DLY V—& | ¥ /& 4 5 6 MA
VDLY_peak rise Vpuy 35 EA3Y) 245 26 275 %
VbLY_peak_fall Vpuy 325 T30 2.25 24 255 \Y
VDLY _valley 0.2 \Y
T5— 77 (COMP)
Gm NN P8 VS 700 1000 1300 us
Acomp-PwWM COMP 5 PWM ~D47 A 1 VIV
VCoMP-MAX COMP RV 7 7 E+ COMP it L3 2.3 26 2.9 \%
Veompai COMP f/NyZ 7 EF, DEM TH%Z) COMP 26 T30 0.38 0.48 0.55 Y,
COMP /77 &+, FPWM CTH%Zh COMP .6 F 239 0.13 0.16 0.19 \%
Vcomp-offset BN T T HBEHEL LA 7 2y COMP 326 F730 0.01 0.03 0.06 \Y
ISOURCE-MAX &K COMP V—3 o /& ifi Veomp = 1V, Vatrk = 2V 100 pA
ISINT-MAX 5K COMP oo 7 i Veomp = V. Varrk = 0.5V 40 BA
BEE—F
VMODE_H MODE £’ ® High L'~/ FPWM 1.19 5.25 V
VmoDE_L MODE &> ® Low L~/ DEM -0.3 0.41 V
IMopE MODE v’ DO/ AT AENiR MODE = 3.3V 0.01 1 MA
BEELEEEDE=F
VovpH BEIEAL v LR ngf}ngg&?g; TETDL q08%  110%  112%
Vovp.L BEIEAL v LR ;’g‘gfyﬁng(;igg; TN S01%  103%  105%
64V 63 64 65 \Y
Vovp_max-H WEEAL 2R 22& gggfy%\zg@s&(;_g; TTD zj iz i; z
28.5V 27 28.5 30 \%
64V 62 63 64 \%
Vovp_max-L WEEEAL v a/L R 225 ngf/izlizi(;:g; 7D g: :i 2: z
28.5V 26 27.5 29 V
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INSTRUMENTS LM51251A-Q1
www.ti.com/ja-jp JAJSXK5 — NOVEMBER 2025
5.5 BRI (i)
RFMEIL Ty = 25°C IZHIGLET, /B R KOHIFREIL, T = -40°C ~ 150°C O&iH T I ET, FrlZiiak D72 R
Y. V| = Vgas = 12V, Vour = 24V, Ry = 14kQ T
IRTGA—EF T AN /ME BRUEE BeKfE|  BAfL
Vivp-H (SR AL s LR ngfyizgg;igfg; TETOl 919 93%  95%
Vive (BB AL v Lk ngfyzt%g@&?g; TETDl ege  90%  92%
nFAULT
RnrauLt NFAULT 7V &0 21T D Rpson 1mA O 90 180 Q
H5h72 nFAULT DI/ AT7 A Rsy = 7.81kQ. VprauLt < 0.4V 2 Y
MOSFET K54/ (HBx, HOx, SWx, LOXx)
FERRBEA RS (HO RF13) 100mA > >7, HB — SW = 5V 1.1 2 Q
Low JREEAEHL (HO RTA) 100mA Y —A, HB — SW = 5V 0.6 1.2 Q
ERRIEAAHEHL (LO R5A/Y) 100mA 2>, VCC = 5V 1.1 2 Q
Low HRAEAAEFL (LO KFA/3) 100mA Y —*, VCC = 5V 0.7 14 Q
VHB.UVLO HB-SW UVLO AL aiR HB - SW D1 A%y 285 305 325 v
VHB.UVLO HB-SW UVLO ALy =LK HB ~ SW iH F 23 26 238 3 Y,
VHB-HYS HB-SW UVLO AL v a/LRDEATYL A 250 mV
|HB-SLEEP SNASANED HB § 1L B HB - SW = 5V 8 15 WA
Icp HB Fv— A7 &iitls HBx B> CHIAAIHE | BIAS = 4.5V, VOUT = 6V 55 75 100 A
FyREA DI
DT1 DEAD_TIME[2:0] = 0b000 7 14 30 ns
DT2 DEAD_TIME [2:0] = 0b001 17 30 50 ns
DT3 DEAD_TIME[2:0] = 0b010 32 50 75 ns
DT4 HO #7716 LO 4+ £, LO 4775 HO #> | DEAD_TIME[2:0] = 0b011 50 75 110 ns
DT5 ETOT YR ZAL DEAD_TIME[2:0] = 0b100 68 100 140 ns
DT6 DEAD_TIME[2:0] = 0b101 85 125 180 ns
DT7 DEAD_TIME[2:0] = 0b110 105 150 215 ns
DT8 DEAD_TIME[2:0] = Ob111 135 200 285 ns
P—< Yy Y (TSD)
TTSD-RISING Y=<l MU DALy R IR |5 175 °C
TTsSD-HYS P—<)L Ty F T AT A 15 °C
ESﬂW“ 0= 60 70 80| °C
TSDW[1:0] = 40 50 60| °C
Tsow Trsp-rising (BT 5H—~,1 | 0b10 L
Sy N TSDW[1:0] = .
0501 25 35 45 c
ES&W“ 01= 10 20 30 °C
BAIT
STANDBYmer | AX /31 H A~ 130 150 170 us
12C A>F—T = AR
Vs EHMAL v aV REE SDA, SCL 0.9 14 Y%
V1. A5 AL L a VR EIE SDA. SCL 0.8 13 Y,
VoL spa SDA BY v /L)L Low loL = 3mA 0.15 0.4 Y%
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5.5 EXEE (FX)

HRFEAHIT Ty = 25°C (TR LT, /B LU RO HIBREL, Ty = -40°C ~ 150°C O#iH Tl S ES, FHIFLIR D72V R
D\ V| = VBlAS = 12V\ VOUT = 24V\ RT = 14kQ T'?‘A

$TA—F 7 A B/ME BEIE RAIE) MG
loL_spa \ SDA 7 LA i VoL =04V 12 mA
56 91X VJEH
B VRGP o L OMELE IR R A L A PR (RF I RLH D72V RD)
\ \ BuME  AFRE  BONfE| AL
AR T A R
Fe/NRE[#] Low EN R7L EN 235 L7REH] H 226 L, L 236 H ~D vz 1 us
12C A2 2 —7 = A AU TE T T5F | UVLO/EN > Venrising 72D 12C A2 F—T oA ZRa~< U REZ T 1 ol ms
TOHR/ IR, BETORER, Cycc = 5UF
2C {2 #—T AR
ABH =R B—R 0 100
fsoL SCL 7y ¥ Ty AN TR 0 400| kHz
7 AN TR FFA M 0 1000
RBH—R =R 4.7
tLow SCL Z7mvZ Low H#if Ty AN E—R 1.3 us
T7AN =R 772 M 0.5
RBH—R =R 4.0
thiGH SCL Zm 20 High DR T7 AN B—R 0.6 us
7 AR TR FFA M 0.26
AP =R E—F 4.7
tsur {iéfﬁirﬁﬁéiﬁw Ty AN T—R 1.3 s
T7 AR TR TZ72 M 0.5
AR =R E—R 47
twsh |kt o e 06 s
Ty AR T—=R 772 M 0.26
ARH ] ] 4.0
bos | (RVEL)START AR 06 s
Ty Ab =k 772 1) 0.26
RBH =R TR 0
tHp:DAT T4 R VR Ty AL TR 0 us
7 AN TR FFA M) 0
Ty AN E—F 100
tsu:paT T =2 ey Ty 7 - ns
T7ANB—R 772 M 50
RBH—R =R 1000
t %Ei;é”g jif ;;Lt) T F7 AR E— R 20 300 ns
Ty AR B—R 77 M 20
RBH—R E—R 300
t S;DA fa e SEL - TTAREF VDDZ/(E):.; 3001 s
15 B DWW T O T30 IREE]
Ty AR =R TR ) VDDZ/g_g 120
AP —R E—F 4.0
tsu:sTO STOP &kt b7 7 I Ty AN T—F 0.6 us
Ty AN B—F 752 () 0.26
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56 91 IV TEM (FiX)
{2 A HOR HE A 5 J O S AR A G CRFICRRA D72\ IRD)

&AME  AFME  RAfE| HAL

ABH—R E—K 3.45

tvp:par T — S AT (] Ty AN T—R 09| s
T7ANBT—R 7R M 0.45
ABH—R E—K 3.45

tvp:ack F =BT /) V] Ty AN T—R 09| us
Ty AN B—R 77 M 0.45
R —R =R 400

Co HISA AL DI HNEATT pF
T7 AN TR 400

(1)  77AN T—=FK FIAL PR =PSRN TOET A, 12C HBIITBEITITHERL TOEEA
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5.7 R
BUF DA RS ET (i

T

LR D7ZRRD), Ty = 25°C, Vgjas = 12V

Temperature [°C]

2600 105
2400 "“ 104
2200 i
E 2000 \ < 103
< 1800 = 102 L+
3 \ g [
2 1600 > [
g 1400 \ < 101 —
8 \ g —T |
&= 1200 \ g 100
2 1000 \ =
£ 800 \ 2 9
& 600 N S 98
400 g o7
200
0 96
0 50 100 150 200 250 300 350
RT-pin Resistor [kQ] 95
. rERS o 40 20 0O 20 40 60 80 100 120 140
51. A4 v F A E RTIEREOBAR Temperature [°C]
52. A4 v F I BEE (100kHz, RT = 316kQ) &BE L DR
2250 2.8
2240 ”6 /]
< 2230 o d
§, 2220 el 2.4
3 I /
S 2210 £ P
=] 8 2.2 I
g; 2200 £ /
o 2190 2 2
c L— = L~
= L—"] o /
S 2180 — P
(/;) // 1.8 /
2170 v
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

54. % v YU UED BIAS EXDEFRE BIAS EVDEBEE

5-5.BIAS EVDEFi&L BIAS EVDOEFEELDBR (T T4 7.
1ph, DEM)

. . (9].-1£3
5-3. 24 v F »JREE (2200kHz, RT = 14kQ) &BE L DBF
1.15 1.7
1.14 169
< < MNMM
E 113 E e
I S 1.68 o .
8 1.12 YT e S MMW
| il g 1e7| M
; R a 1.
2 111 b ) (
@ @
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)
AAyF LT LIRN Ay F LT LR

5-6. BIAS EVDEFi& BIAS EVDEFELDBR (Fo/T4 7,
2ph, DEM)
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5.7 fARHVFHE (FrX)
U\T@%ﬁ:ﬁ\i@ﬁﬁéhi‘? (%Lléﬂﬁ@fib\ﬁﬁw)o TJ = 25°C\ VBIAS =12V

1.115 17
1.11 169
< P Lt a "
£ 1105 £ ey ULl
8 A £ 168 L " L
5 Inaplrrt? 5
3 1 e a 3 INMW
£ Y c
= f'ﬁ 5 167
% 1.005 { & (
o e
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)
AT T LI AAF L7 LI
5-7.BIAS EX OB L BIAS EXOBELOBR (77747, | g 5.8 BIAS EXOBIEL BIAS EXOBELOBK (T725 1 7.
1ph. FPWM) 2ph, FPWM)
5 280
\ 278
4.98 276
'\\\ ZE 274
— =5
s ~—~—— 2 =
o 4.96 S 272
g \ S L —
£ 3 270 ——
> < LT
O 4.94 S 68 L
o e
= =)
g 266
4.92 -
262
4'90 20 40 60 80 100 120 140 160 180 200 260
VCC load current (mA) 40 20 0 20 Teﬁf;)eraﬁge (og;) 100 120 140
%] 5-9. P B 1% N ¢
Bl 5-9. VCC OBE & VCC DRFARE L DBIR 5-10. VOUT E > OEH &R & DBFE (/31 /3R, 2ph)
62 100%
61.8 99%
S 61.6 A 98%
E 614 / 97%
he) o,
2 612 o 96%
2 61 Y S 95%
£ 608 / 2 0a%
£ S 93%
T 606 a
E 604 E 92%
T’_, 60.2 7 E 91%
E % = g oo
g —— = 89%
3 59.8 0
T 88%
5 596 87%
@ 1 °
& 594 6%
59 250 500 750 1000 1250 1500 1750 2000 2250

-40 -20 0 20 40 60 80 100 120 140 Switching Frequency (kHz)
Temperature (°C)

512 BT 2—F 1 Y4 HNERS v F 2 I BEKEDOME
B 511, E— S BREBERL v a)l KBE Vo EBEE DB i 4
%
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5.7 ARBIFFHE (Fe)
LR OZRAEAE S ET (FHTRRIBORV D), Ty = 25°C, Vaias = 12V

140
130
120
110
100
90
80
70
60
50
40
30
20
10

0
-40

—— Dead time sw node rising setting 1 (14ns)
—— Dead time sw node rising setting 5 (100ns)

Dead Time (ns)

-20 0 20 40 60

Temperature (°C)

80 100 120

513.FY R 9L A XMy F /—ROUBLHY LBELDH

140
130
120
110
100
90
80
70
60
50
40
30
20
10
0
-40

—— Dead time sw node falling setting 1 (14ns)
—— Dead time sw node falling setting 5 (100ns)

Dead Time (ns)

-20 0 20 40 60

Temperature (°C)

80 100 120

514.FY R LA XL vF /—ROUALTHY LBELOR

% £
50 1.105
49.9 1.1
498 < 1.095
< 497 =
2 e ~ 3 109
S 496 S
= LT i S 1.085
=l
O 495 Y
© S 1.08
S 494 ]
o g 1.075
o 49.3 he] || —t— ]
A 5 107
49.2 v u
— VUuVLO/EN rising
49.1 1.065 — Vuviokn 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)
5145.Y7 b X9 — MBS BEEDBER 5-16. {EEEMRBHIERALL (UVLO) &iBEE & DBk
10.1 1.0004 ——
T—
10.08 1.0002 i ] =~
10.06 1
10.04 0.9998
= 0.9996
< 10.02 —
% < 0.9994
=
% 10 —~1 S 09992
3 998 =y 0.999 / \
9.96 < 0.9988
~L_
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)

5-17. UVLO/EN E > DOER &iBE & D%

Temperature (°C)

5-18. FHERHRL ¥a L —2 3 VEELRE L DMK

18

BRHI T B 70— RS2 (DR B Ab) #2%1F
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5.7 KR (F2)
LR OZRAEAE S ET (FHTRRIBORV D), Ty = 25°C, Vaias = 12V

100 20.015
— ton-mIN
90 — toFF-MIN 20.01
80 20.005
70 —T
20 -
—_ = \
g 9 < 19.995 ,// ™~
o 50 ¥ N
E £ 19.99
= 40 = N
19.985
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)
- ~ S e _ ~ E K=] BE
5-19. B/ toy B topr BEIER A vF > /RS & DBIF 5-20. ATRK E> OB LiRE L DBk
2300
2100 e
—. 1900 A
N
< 1700
& 1500 4
$ 1300 L/ —
@ /’ —— Pos. Synchronization Frequency
w1100 . —— Neg. Synchronization Frequency
£ 900
i) 4
-(% 700 // =
|
500 /’
300 LA — —]
100
100 400 700 1000 1300 1600 1900 2200
RT-pin Set Switching Frequency (kHz)
ARINT LR = A7
521. TN TFIRA ZARARA v F I RBEE (SYNCIN) & RT EVBRERA v F I BAEH L OBERFR
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6 FF4HsiEA
6.1 &

LM51251A-Q1 1%, AN#PHDOJE 2 FHFED " —FTY, KT ARXAAIASEEDR, RSN HEEIVL &
HLWD, FRITEWE SIS, LX 2L — N EEEMIELET, 12C AL X —T A RIZXYD, OFT A REEEE
HNOMEFITEIRNT é“iﬁ“

B{EE—RD DEM (/4 —FK =32l —ar £—F) & FPWM (Fii] 2 OVAEZER) 12, BifERicA 774ty
HRTX| 12C TR ILTEES, BV BT —RNAEIL, RT B CESINDE EAA T 7 JEIRHCEIEL
T4, TaT I TUH b AT MLRENER BT A LI LY, FEH T o RO L OEE S TH EMI OREAZ ER T
3

WD BT =21, AJIEROEARCHIBIC&R B ET, BETICHE I ELE A BRI I RE T (B E
JEAr = 7l Ru—7 ), Vour 13 12C 7125307 C ATRKIDTRK B> 07 Fr/ B L4 35
77, ATRK/DTRK E> 0> PWM A S{E B4 L Cis o £,

WIEDJIAAT) LDO 1, SESFR AN BIOHAEEIRPL T T, 75 ABERE IS L TR B L ET, @
BREIRE I & BEIRB LNy R L — A KD E LRI (VBias EJ s Vout) (249, BRI RN RICIZ b ET,
fEBI D SAT A % Vi Vouts Hjj] FINEIICHERS L T 7 A ANOE R R EZSHITHO T LN TEE
T o RERDOTT—PLZRET D720 | H I EIREE SRS ET,

ZDOTNARF =T TVvY N Fr /b MOSFET RIANRENBL TOVET, ¥ —b RIAEKIL, 2R
MOSFET %BREh T 5@ WBRENRE N &2 fii 2 CWET, 207 —F RIA N2, @EE, KRy 777 O 7 —h ATy
7 HATF— h75>¢?)ﬁiéhfh\iﬁ“ WEL T —hARNT Y 7RI, BDARAL L > THEASNDEE LI T 204
HEHEREL | KB ERRENER IR RE N H DT AR/ ST — FET V=T #{E&x kS Ed, WEFv— R~
INA/NPAE P :E KT 100% OFT =—T 1 A7 /VEMED A HRIZ72D E 9,

W O ERSRE LD | SESFRMEIR I CLER72BENEBILET, 77T7/TT7M7% ExOllEd 5720, V| IKEE
SRENERS IR HEEE N BV ET, AS UVLO AL v a/LREERAT UL RIS D IfR 7 A X I LR SN AT
éié“if£pxp+f77r7/7% IEGEESIET, ZOT AR, HEEEEERED I QO ET, i%%)i‘ﬁfﬁ%
ey BRI EICLY  NER 72 A 7 VBN O — 7 BB R AR A L CL BRI EREEm 2 L ET,
FRAANI Y =< Dy M UURHNBRIN WA, NEE VCC L X2l —XOBARRREEIZID AT S, Bk
HHEEPOHEEINET, T X TOHNEEOEE AN MIERSIL, A —7 > FL A2 nFAULT B2 TRASIVE
kS
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6.2ETNY IR

V, (2.5V..42V)

<

SW1 +VCC

GATE
DRIVER
CONTROL

BOOST
CORE

GATE
DRIVER
CONTROL

JAYAY

s

[

Vour (6V..60V)

<

Vi (2.5V..42V)

<

Vour
o}
MODE
o
DIGITAL
CONTROL
DEVICE NVM (OTP) |— and
REGISTER
CONFIGURATION D
ATRK/DTRK
S VOUT(Analog/PWM)
4 VouT
INTLDO TRACKING
(vee)
X SOFT
START
O Output = BIAS for
7 BIAS > 4.5V 12¢
o VouT }:.:{ scL e
Vour ™
vce UVLO/EN
- Enable/Disable
CLOCK >1.1V .
GENERATOR ENABLE 2" PHASE CH2 Enable/Disable
VDD
nFAULT
g Fault Detection meu
o SYNCIN | PLL FAULT ——  nrAULT
VOUT<90% ——»{ CONTROL
SYNCOUT
cs1
— ILIM/IMON
oLy AVERAGE INPUT iy s vl Average Current
CURRENTLIMIT e RSN
DELAY
B 6-1. DHET Ny U K
i e ) - S — N A\ - Y=
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6.3 HRBESKEA

6.3.1 7/V1 Xk (CFG E>)

CFG 3, (LM51251Q1) #X Ut ATRK/IDTRK &2 20pA iz E#LET, £ 6-1 13T LU, (Hikts
VARES U LA TEIRENET, Vour ISHIE T 1Y T A58, 20pA O ATRK BV ETTNA L AZ7RD,
EENTYF 7 OTDIZ ATRK BV OB A 7780 ET,

£ 6-1.CFG EVDHRTE

L~YL 12C 7R 2 20pA ATRK Eif
1 1100000 g
2 1100001 bV
3 1100010 I
4 1100011 I
5 1100100 T
6 1100101 Vg
7 1100110 bV
8 1100111 bV
9 1100000 *7
10 1100001 F7
1 1100010 *F7
12 1100011 *F7
13 1100100 *7
14 1100101 *7
15 1100110 *+7
16 1100111 *7

6.3.2 T/NA RBEL ML DA K —TN/ T4 XL —7J (UVLO/EN, EN2)

Ty UVLO/EN B3 NEBIRHT Rey 128> T Low 1272V FE T, Vuvioen 2% VEn-Rising & LIS & Rey
INT AAT—T 780 | lyyLoen (BEYEME 10pA) FEFEY —ADA F—7 /U725 C UVLO MREAAREEL £37, 7 /312
PEBIL WA LA EY . STANDBY IRBEIC AV E3 (HERRIRREXIZ S M), 12C A2 —T = A AL, T /3 AN
STANDBY JRIRICETHET 77471270 ET . VyvLoen 2° VuvioRising % EIEIDE lyyLoen FBTEY —ADT 4 A=
— T IAZIRY TS RIBREAATAR 1 BETY 2 IREBIZEATL . DEM Bh{EHIC Vout & LA-SEDY 7~ AX— N FEAT
LET, EATUV A Venys BED vyyioHys BFEEESHTOET, K1 L 2 (29T S5 UVLO HEHL5 [E5R
(Ruviot & Ruvio) ZBHRL £,

VUvLo — RISING - FF)

V —
R _ U9V Vyyro —FaLLING (1)
vvior TyvLo — HYS

VuvLo — FALLING X RyvLoT 2)
VoFF —VUVLO — FALLING

Ryvios =

UVLO/EN 1%, 12C 7 u s I3 710k FEXTAHZENTEXET, UVLO B I, START PHASE 1 BL 1 2 JkkE
~DORBATEAA TV BESME LT, UVLO/EN B EBIEZE HWDDY, UVLO MM IR ESN TWNDEXIZT NA A
% START PHASE 1 BX U 2 IREE~BATSHLE@IRLET,

AR—T T WEET TR V) TOARBIERIZ V|, 2R —F91Z VOFF % FEIZHAIH 2 T, UVLO 227 % (uyio)
DB TT, MR UVLO 2T U R KRE WSS IBINOES] UVLO #HT (Ryyios) 242524 T lyvio-Hys
DELODOLEZIZ UVLO B OB EAZGHIC ERASEAZENTEET,
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2 & H OAHIE Veng 73 Veng 1 & ERIDZEAR—T M7 Veng 2 Veng L & FIEIDET A AT —T M0 ET, &
2 FAIE, 12C 128D EN2 By T ICERETHZETHOAME TEET, AX— Ty 7R EITB8EFR O 2 (i Z2 A+
— T NVELIET AR =T ILET, 2 F B OAARIIALFA 112 180° (LY 7 RS, ANJBIOM Ay 7 i/
FRIZENZ F9,

UVLO/EN B> AT A BV DD ESD # A4 —R3EBEL T2, UVLO/EN B DO EILIFNAATA BV OE

JE£ + 0.3V Z 252 L I CEETA (Mt i KEKEZSIR), 72720, BAHRPTA AL CTERA R 100pA (ZH] RS
NTWBHEA . UVLO/EN BTk K 42V (HELEENES M) omWEBELZEINTE £,

Boot &
Read Configuration
complete Logic
A > transitions to
\2 _U— | START PHASE
Vuwo| - "l 1&2STATE
RUVLOT
UVLO/EN Toai
+ ogic
T ——9——»| transitions to
VEN
Ruvios —= BOOT STATE
g IUVLO—HYS \_
S Ra il ,
_|
gl
_|
] 6-2. 87 0v B UVLO & EN
UVLO/EN
| |
| |
| |
EN2 | |
| |

o (LU

enhhhhnhhinhia

HO2

|
| |
I 180° phase shift between R
: phase 1 and phase 2 :
] |
| |
1 VOUT disturbance due to hard |
LO2 : switch on / off of 2™ phase. !
T ]
| l
| |
| |
VOUT ! : :

6-3. D 2 #HEE
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6.3.3 T2 7L T/IVL RBIE

FaT IV FORAZRER T RO AR 7 ME 12C Tar 30 77 54<) FARLAD AT 7 Bk,
SYNCIN B AZHMEnDo 57 ay 7 LRI CEET (A v T 7 B EB IO (SYNCINYEZZR), 7714~ 7
IRARFIAAF 7 B E R E L, SYNCOUT Br 2L Tl &Y TAAREEEE—REZBIELE T,

SINGLE_DUAL twhZ, LU FORREZERLET,

TV TN R
VT IV TSR

PS8
SYNCIN:

VA=A aP oINS

LDy 7\ Z[FHILES,

TRARIE, WERRIRER AL CTAX R Trr o fisihvET,
ZOT NARINER oy I E AL CAZ R T ar 8EETTO, SN ey 7 BEIINES N 5 A2

SYNCIN B> D2 my 2 FSRENT 2517 () IR (A7) ik ek L £+, AF A AL,
SYNCIN 372547 dex. SYNCIN B ACHIMESN A 7 ay 7O RS ET,

NI RIR AT 5854 . 7uyr F 492713 SPREAD_SPECTRUM B hDRE EIZL - Tk
RENET, SN0y 7 NEIR SN TWA 4. SPREAD_SPECTRUM B v DR EAMEHRL T, 7

7 YT bl o
a2 TP TR LS E T,
®62. T5AR) TNARADS ALY TNA X DiEE
(=4 7Z4~Y SYNCIN = 3~ 77A~Y SYNCIN = 4> O HY
High: PERSETRAS 2 . High: /SA/32 &—FK,
SYNCIN HEL) FIVAHNER S m 2[RI, /LA :MODE B> D ERICLVENE,
Low: PNERFE e 218 1, Low: Ay F L7 %fE Ik,
High: /SA/SR B—R%&EEHZY T34 |High: NA/3R £—REEHHZY T34
AIHE, AR,
SYNCOUT SV R IR IR, 7V R I EA L, )
Low: ALy F L 7HE1LEE I ZY T8 |Low: Ay F L THEILE 'L ZY T3
AA~IBE, AATEE,
UVLO/EN 120° phase shift between phases
o200 ) 1200 ) 1200 ) 200 1200 |
l I l l
Phase 1 | | | |
. l i . l i
| | f |
| | | |
Phase 2 ! ! 240° : !
| | I | | |
| f | t
| I | |
Phase3 ! 120° ! ! !
| | | | I
6-4.2 DDT /XA AD 3 HAEHME
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UVLO/EN 90° phase shift between phases
| e | 90" | e | 90 | 90° | 9 | 90
T I T I
I I I I
Phase 1 | | | |
_ | . I .
I I I I I I I
| | T | T
I I I I I
Phase 2 : : 180° : : :
I I I I I I I I
I " I "
I I I I
Phase 3 : 90° : : :
I I I I I I I I
I I I | I
I I I I I
Phase4 | : Io270° : !
[ 6-5.2 DDFT/NA AD 4 HHENE
Phase 1 Phase 2 Phase 3 Phase 4
SYNCIN 0 240° SYNCOUT +120°  SYNCIN 120° OFF SYNCOUT
LM51251A LM51251A
SDA +120° on SDA ) EN2
—_— SYNCOUT E— SYNCOUT = off
SINGLE_DUAL[2:0] =0b010 SINGLE_DUALJ[2:0] =0b110
= 6-6. 3 1HIBR
Phase 1 Phase 2 Phase 3 Phase 4
SYNCIN 0 180° SYNCOUT ~ +90°  SYNCIN 90° 270° SYNCOUT
LM51251A LM51251A
SDA +90° on SDA NCOUT = off
— SYNCOUT E— SYNCOUT = of
SINGLE_DUAL[2:0] =0b011 SINGLE_DUAL([2:0] =0b110

X 6-7. 4 HHERK
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13 TEXAS

JAJSXKS5 — NOVEMBER 2025 www.ti.com/ja-jp
‘ l ‘ J Vour (6V..60V)
L - J mi L 1 -
V) (2.5V..42V)
BIAS VOUT ! BIAS VOUT
v W2 |— g e HB2 vee g
V) (2.5V.42v) HO1 HO2 HO1 Ho2
SwWi1 sw2 L swi1 sw2 %
I L oo I I L
<77 PGND PGND ?7 <77 PGND PGND ?7 100kQ or open
CSN1 CSN2 CSN1 CSN2
CSP1 CsP2 CsP1 CSP2
Synch. CLK SYNCIN SYNCOUT SYNCIN SYNCOUT
VOUT(Analog/PWM) ATRK/DTRK ss 1 SSs ATRK/DTRK
Enable/Disable UVLO/EN g UVLO/EN Enable/Disable
CH2 Enable/Disable EN2 EN2
SDA SDA ILIM/IMON L ILIM/IMON SDA SDA
SCL SCL i SCL SCL
MCU RT o coup RT MCU
é AGND % AGND %
i
CFG g CFG
DLY DLY
vcc vce
gi g NFAULT |———— - %[ ————————————————————————————————————————————— AFAULT %
O—ﬁ MODE ’7 MODE

6-8. KXW F7 TV r— 3> 3 B8k

| J Vour (6V..60V)
T
V, (25V..42V)

B
<

| |
I T 1 i 1
HB1 BIAS VOUT g2 g Vi(2.5..42V) "B1 BIAS VOUT mm2

T

|

V) (2.5V.42V) HO1 HO2 HO1 HO2

swi sw2

-
°L L
LO1 Lo2 4 i g g \; Lot LO2
<

PGND PGND %77 PGND PGND

swi1 sw2

M

al th

CSN1 CSN2 CSN1 CSN2

CSP1 cspP2 CSP1 csP2
Synch. CLK SYNCIN SYNCOUT SYNCIN SYNCOUT
VOUT( g ) ATRK/DTRK S [—¢— ss ATRKIDTRK %
Enable/Disable UVLO/EN g UVLO/EN Enable/Disable
CH2 Enable/Disable EN2 EN2 CH2 Enable/Disable
oA DA ILIM/IMON I ILIM/IMON SDA oA
scL scL i scL scL
Mcu RT RT MCU
comMP I COoMP
é AGND 4% AGND %
L
CFG CFG
f DLY DLY
vee vee
g NFAULT | === —— = m oo oo nFAULT L

|

MODE ’— MODE
K 6-9. KRBT TV —2 3D 4 188E

6.3.4 X1 v F> L RHHL TR (SYNCIN)

100kHz~2.2MHz DA A v F 7 A HIL. RT B2 8LV AGND B O RICEE R S/ RT HPlLICIVRESNE
9, RT #kbti, X 4 1205 7T, 14kQ & 316kQ O TEIRENE T, SMB7 vy 72 E AT 2L L THDE5E
FRA AT RT U2 L TN IR AR E L. SYNCIN B NCHIINENAHNE 70y 21kt L CAA v F o 78 ik
BaERALET, 7 TARALAERTIE, RT BV TRESNZJERE D £50% LN, TaT7 /v T34 ATiX
125% HV‘]K%H/?%@E@L/ETO *ﬁu”jéﬂéi’)ll\ SYNCIN %(&;&@Jﬁz*ﬁﬂj%ﬁ fSYNC_DET jai(ﬁ fSYNC_DET_min
WIZANER 7oy 7% ELET, Wiz ay 27l SYNCIN B ACHNES NN 7 ay HE DS E ERY oy P TRIEIE
NWET, AR ay 7 RIMIARININ TNDEE DA ARG BT RSN, Z7ayy T4V 73T 08—7 1
2720 ET,
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ARTSAALF NI 7ay 7 CTEEIL . START PHASE 1 5108 2 & ACTIVE JREED I, HUMEND46 8 ray s &
FHIZBRAEL £ (BRBIRIENZ 2 IR), KT SAAIX, Zay I BHINShD LT <IN 7 ey ZIZRBIL, SRy s
IMEIEL TG/ ey 21D £,

_ 1
fsw= Rerxs (3)
3sca T 18ns
1 GQ
Rpr = (— - 18ns) X 31.5= 4
RT = o S (4)
--rt--1T-1-Tt-1-t--1T—-1— - - - — = VsyneIN_H
SYNCIN “1=-t+-1-1t-1-Tt-1-1T-1-1t51- - - - - —VSYNCINiL
I T
RT programmed ! 3 cycles : 10 cycles : Clock : 4 cycles 'RT programmed
intemal OSC | SYNCentry | PLLlocktime | Synchronized SYNC exit internal OSC
> > e

>« q] >

6-10. 20w Y DOFEH

6.3.5 T2 TN SFA INS P S5AHLEHEE (DRSS)

ZDOTINARZNET VX AT T MERBEREDHY | JAWO B AR (272> TEIRO EMI 2L £3°, A7k
T LR, 12C 23R E I REZR SPREAD_SPECTRUM E'wh, BREICE> THRMEL £9, A7 T DR ZIC
5 E . WEBEFRARDINE 7y 72T 437 LE9, SYNCIN Vo CEIINEN DA 7oy 7 a4+ 5 59125 /34
AERERRL CODEA . WEBAY T AYEBIT SN S £, DRSS HEREIL, (KR = AR AR 77 7Lk,
BB OY AV IVENL DT DR T 07 7 ANV E ARG DR TH O T, ARE 5 = A 5 2 T8RO BERRE
Bl (AM k7 &) CHERER R ESt, MR OT 2 NI OB E IO (FM e L) CiEREE M -
SHET, ESIT, AIHE AR TAATREME 2RI T 572012, AR ERO R NESICTF MIERSNET,
ARG NG MEBIC IR ET D NBIE) 7 NV E/NRIZIZ D720 TAF VT BEN RGBT, Ta—T 4 A7
YA VEAL THEELRIE—CISHERLET,

fiam, X 1.078

: Low + High Frequency
. Random Modulation (DRSS)

Ty

fram ¥ 0.922

Internal Low Frequency
Random M odulation

W High Frequency

Random Modulation

< DRSS Disabled >< DRSS Enabled >

6-11. TaTIV ST L ARY M5 LML

6.3.6 ZIfEE— F (/Y1/¥X. DEM, FPWM)

DT NARL, A 8A =K il PWM (FPWM), # 44—k =32l —v = E—K (DEM) Bi{EZHR—KL T
WET, ZOT—RIFEIEFICZE T T&, MODE >0 %7213 12C 71n/'732 (OPERATION_MODE t'>h) (2XY
RESILET, Vout < V| DHBH AR B—RRHEIICE DRV ET, T A Z2OEEE—RIX, Vmope < 0.4V
D54 1E DEM 12, Viope > 1.2V D& FPWM ICRESIVET, T a7 /b T8 A ZZy ZEIETIE, T 0T
AZNECE—REMHHTH0ERHYET,
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LM51251A-Q1 INSTRUMENTS
JAJSXK5 — NOVEMBER 2025 www.ti.com/ja-jp
£ 6-3. MODE £~ DRE
BiEE—F MODE £
DEM Vyvope < 0.4V
FPWM Vyvope > 1.2V

HBAF—F TIalb—ar T—F (DEM) TiE, Vour 26 V| ICERBHENDLOZBEE T, £H D SW B OEE
1L ANATARDF Y ZA AP S L, BaB iR AL v a/L R Vaep & TRl E NAY AR 2L F 34712720
FT, ZOT ASAATR AR CIIAEEEE R T —R (DCM) TEMEL, ikl VL AZAX 7 U CRAMRF O HEE
M ESEET, WGFOMENRT 7747 (EN2 = High) O L& BAM KL 5 OAAH2S DCM TEMEL , I I VL
2HEAF YT UET, AF 0T FALARER Tl HR O 23— 215 BACHE . T _COR KIS U CEIEL =
9, DEM EI{ETiL, COMP 23ME#E 460mV % FlrIDE, 2 b —F 3 SV AR AF Y T UIGD ET, A%y =N R
AME ADBERIZOWTTAA 5 2L, HERIC OV T 6 248 L TR,

Vi
II_skip = Ffsw 7 (5)
0.48 X 20K + 250[,{ X RSNS X I
Vi Vi
X — X 1.5
[ _ Voyr ~ L K 6
OUT _skip = fsw 4 ( )

I
0.48 x 40K +250u X Rgyg X I

SR VAP E—R (FPWM) TiX, 2 =2 iEiEE—R (CCM) T, [EE BRI L > TRAM RIS A1
VT LT E L ET, ZOF—R T, BAMORBEISE NS ESNET,

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.

v

0A

Inductor 4

Current SKIP

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

A 4

0A

6-12. REEMEE— RTICHBITZ 1 5o 9 BRERE

AR E—R (BYPASS) TlL, AV AR FET 2412952 T V) & Vour (X ab—talal) ICHERLET,
DEM &% & Tl Vout NH V| ~OEFROPEANBLIESHIL, FPWM §%E Tl VNCLTH WZHIBR S L TWATZ8 V| b
Vout [CHiNAIEERIZHEE S EE A, WETF¥— R 713 HOX-SWx (2B W T/l 3.75V OEJEAHERG L. L
FH&7=0 B5UA (Icp)ZBEENL £3°, EN2 = Low D354, il 1 O/ ~AH AR FET OA213A 12720 EN2 = High D%
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JAJSXK5 — NOVEMBER 2025

A AAE 1 BEONAE 2 DAY AR FET A TR0 E T, 7\5'\)7 THAZETIX, TXTOT I T AT IRALFAD

FAZIRYET, MOSFET 77—k A Z 0 el +55%
— VBN E TELIEEMERLET, Fr—Y AT F‘Ji%ﬁ
(2 RT ANARIAA Y F o T a BRI LET,

FAASR E—ROBIE, T DRENREESNDE, AT A

THARBED GG 7T~ TAAARMEET—REZFREL, B ZVIEFE 6-2 [T X9

& T —Y K7W MOSFET L7 0 ARET DY
AT VHB-UVLO Dixe/NT —NEEZHERF 5720

VISR R J%ﬁb’(%@‘? LET, TaT /b
BRLUET,

K 6-4. NA /KR E— FDORMK., &T

enter bypass

current is positive

BfEE—F IRAIRA &
VOUT < V| -100mV BLW
H L
DEM/FPWM A Vcompe < Vcomp-min + 100mV
Vcomp > Veomp-min + 100mV or
DEM &
T ((Vesp1 = Vesnit) < Vzep syp Il (Vesp2 = Vesnz) < Vzep_sye)
Vcomp > Veomp-min + 100mV or
FPWM #&
T ((Vesp1 = Vesnt) < Vnewrr Il (Vesp2 = Vesnz) < VnerTH)
I I
ATRK | | | | | |
I I I
| I I T T T
I I I I I I
I I I I I I
o | | . o
1% condition to | | | | I Bypass exit because
enter bypass : : : : |
\ | | | | |
Vi-100mvV — SX—Z: —————————— : : T
! i |
| Bypass entry : : ."\
! nd . ! ! ! Bypass entry as
COMP : 2" condition to : :
| I I

Condition to

exit bypass
Vesp1 — Vesnt

DEM: Vzcp gyp

FPWM: VNCLTH

Vespz2 — Vesnz

DEM:  Vespx-csnx < Vzep_syp
FPWM: Vcspx-csnx < Vet

DEM: VZCDiBYP

FPWM: Vyeurw

K 6-13. N\ A /XX E—F

6.3.7VCC L ¥z L —%, BIAS (BIAS E>, VCC F.)

DFYE. BT

/7‘_‘]\ RZA3%, WEBOD 5V VCC L ¥ ab—2nb B 2 kiaEiEd, VCC L ¥ 2L —ZiX, Vgas > Veias-risinGg P

1% BIAS EobB A faS i, ik 42V 2R —kL ., V

BIAS < VBias-FALLING P& 1E VOUT B LD EIRE

1,\, ENFET, V7 7L A VAT AT BIAS BUb kR E e S, BIEN 2V RiEOHEICy vy M T
TX572% ., BIAS B3 2.5V UL EOEE (:V, 7213 5V) I[HEk L9, HEEESN5 VCC a7 4D fElL 10uF

’C“j‘o

PR D e I Il RS RE (2D . VCC A iy, 721X VCC B

NI TR LI LECT SA 2D G Z 1L E

9, VCC IE. fek 200mA (lyee .cL) DEFE 4 CEE3, SM MOSFET Til# Shs VCC &Eiit, & 7 ¢3lE

TEET,
lycc = nX2XQga@sv X fsw

5—\—_(“
—— N

(7)
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LM51251A-Q1 INSTRUMENTS
JAJSXK5 — NOVEMBER 2025 www.ti.com/ja-jp

o NIETITATINADOETT,

* CIG@SV X5V D #F—h V—REBJFIZE1F5H MOSFET #—hE#H T,
REFERENCE
2.5V to42V BIAS
O Output = BIAS for
I \’ BIAS>45V INT LDO
CYOUT VOUT ) (vee)

B 6-14. EDIFTD/NA 7 ABRDZER

6.3.8 Y7 FPXZ— I (SS E>)

BRAAATAR 1 BLOY 2 OMRAE (FSM 25 ) CTOEBIRFIZ, 731 A% SS B EEE721X ATRK/DTRK £ i@k

HOWMEWTIZ, 27— T 7OV T7 7L RAE AL ET, ZE) 7 7L ACED | R Vout BREIS

FALET, VIRRE— | FAALRIE, YT IAZ—NETE BRERSNHET, MllHIE A4 —R Ii:ﬂ/“*“/a‘/
—R (DEM) ZF TLET,

S 7 b AL —k a7 T, £ Vespis BEE THESIL, KIT Igg BIIZE > THESI, Vss.pone (CEELTZE
YT RS — ]\%Tfﬁfﬁéﬁiéhiﬁ“ FLE MR VT :t‘ 2B T T Vgt IV, L LNt T k2 —
NRER (tgg) IZA NI BIREITEICL > TE{LLET, Y7k AX—bDITIE, ty DR TY 7N A —NERMEBIL £,
to DEFRT, YTk AF— ]‘ V IV, E rl/f\ﬂ/ ZEEL, VOUT B t3 DTTT T LS Vour EIZETHET, Vout @
EHAEZBELELET, SSEUDOEEN Vss. DONE CETHE, VTR RE—RETIEFHN t4 AERSIVET, VVCC Y

HET, SS L OEEIT ERAERFIS, 22 TY T AF—MERN BNV ET,

Css
tss_t1.t4 = 22X 7oc (8)
Css _ Vour—Vi
tss t2.43% T X~ 30 9)
\
Vour

Vvee

= — Vss.ponE

SS

|
|
|
|
|
|
|
|
|
|
|
|
|
—>c Vssois :

=

't 't3

A

AL

4

Forced Diode Emulation (DEM) ' MODE- p'”
setting

H6-15. Y7 b R¥—+

6.3.9 Voyr 702> 3 >2'(VOUT, ATRK, DTRK)

H L Vour 13 VOUT B TS E S, Vour (3. 12C 2L T 6V~60V DOFiH T7rr I3 7 LET,
10kQ % 100kQ #Ht& ATRK/DTRK B 28k, 0.2V~2V OFEEF£/21E 8% ~80% DT =2—7 1 YA/ /L D
DT VNG FEEINLE S, VOUT Bk i\ HOEEAE 1V ATy 7 TRIET 50>, ATRK/DTRK B2 fEHEL L Thsk
WU ET, EHKFO STANDBY K8 (BEEEIRAER) FRlZ, ATRK/IDTRK B o7y 7307 O 7 Fu/ g 5FE i
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TUHNAR OIS ILET, START PHASE 1 5L 2 REE~DEBIFIZ, ATRK/DTRK B> 07 a /7307 5=
‘i7/%é§h IEFIZERFTHZEIETEERA, Tr7 I 7 HANR Ty FENHR1IZ, DTRK &M TXx5 K

9. DTRK G 513072 3 VAV NAFIET DL E7, ATRK 135K 10kHz @ﬁ%&%nﬁ‘@mi*ﬁbi\ Vout
BAETELIDNC ATRK BV OELEEIE DTRK OFT 2—7 1 YAV NV OE R+ EBTHLERHYET, ATRK/
DTRK B> DR EREE LN N —F DO IIE L0 @I L7256 . ARMENLETLE T, (X 72 &
I — 7 BIRHIREZB L ET, A F 72O —IBfiA —/3 = 2—RME 90mV CSPx - CSNx &2 AKPTE L IZHIFR
ENFET, ZOF A AT, ATRK < 0.2V if_ T ATRK >2V 2/ LTh Vour DA R ET 0, MhREIdRik T& %
B A, EPUZED Vout 707 7307 D=9, CFG & E T 20uA OEIREA ML ET, 20uA OFEJiIE ATRK £
Bl TY—2AZ4. BEEO VOUT & z%ﬁfx ATRK EBEZIMPFIEPUCIV AR LES, 7T rs vy s
(ATRK) E£72137 V4 hFwF7 (DTRK) OF4 . Tl Tl 20uA OEiE Bt 52 L2 HERL £,

HHIT Vour 27077307455

Rarri = “2UT x 10 kn (10)
T (ATRK) T Voutr 2707730735

Vour = Varrk % 30 (1)

TVH WA (DTRK) T Voyut 270773073530

Vour = 0.75 ¢ X Duty Cycle (12)
ATRK I Q ATRK I VOUT
/
R oA €7 TRACKING
AGND AGND
1 i'; 1
B 6-16. #EHICL D Vour DFAYS IV B6-17. 7FOJBEICLS Vour Dby F >0

DTRK

VOUT
TRACKING

AGND

< 5

6-18. T HIUEBICL D Voutr P (N AVE 7274

6.3.10 fRE

IROPREFEREDS TSN TV ET, X 6-19 13, FEREIRREI DEDIRETEDIRENT 7T 47 172> T RLE
T REITFCIKRADY =—T 4 T RO KEDRATEORETT 7747120 ES, &2, TSD 1
THERMAL SHUTDOWN {kfig% % ¢e STANDBY JREETT 77 4712720 E 723, FAULT JREETIX T 77471270 &
A,

. ﬁ%ﬁ%&ﬂ#a:?‘/wx%ﬁ7m‘%ﬁ—w» Yy (TSD),

. 1&%5@31@%& (UVLO) I EBIEEIMENEXCT AL AE LTI ET,

+ VCC {K7EERRENMERS IE (VCC UVLO) &, =Y AR =k RIANREBEMETE D L& [00E, VCC ARIE T
HET, T/vl’X IAATF LT AR L ET,
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i3 TEXAS
LM51251A-Q1 INSTRUMENTS
JAJSXK5 — NOVEMBER 2025 www.ti.com/ja-jp

o Hbx IKEJEFRENERGIE (HBx UVLO) 12X ™AV AR 7 —F RIANREBENMETE D260, KT SAR3V7
Lyta XVAEBRIGLET (Bhy 7 B—ROATRRNL 512 A427V), #ELLIE, MOSFET K74/, W7 —h
HAF—R, b7 T—ROlgfEfE# (LOx, HOx, HBx £'2) &ML TIZEW,

o WELLRFE (OVP), 2 2D OVP NEESNTWET,

— OVPpax 1E, 707 T~ T UHakHE (B 1% 64V, 50V, 35V, 28.5V) T3, NIATENDE, T/SAAIAL T
DA IR LT 4L MREE (OVP_MAX_LATCH = 1) IZBBT 57, £7-13 Vour 7% B IC R
(OVP_MAX_LATCH = 0) £ CAfvF L V24 L LET,

— OVP BRIFEI., Voutr N7 BT T LZINIED 110% (2B N AINET, NI RRETDE, Vour 28 B
EICRDET, TAARIAA v F o T ofE I LET,

o AREERE (UVP), NI E, 7 A A TEMEZ KR L £9723, nFAULT B 1% Low IZ 7 VEIVET,

o E—J&ERHIE (PCL) I, Ay T EHEFIRL T, FELUL, BBV AREEAN YT B — T E R HIE
(CSP1, CSP2, CSN1, CSN2) &L TIE&WY,

o AJNEFHIR (ICL), A F O —r&Eifiat — 7 BihlRD 120% (ZHIRLET, ZOMREIL, Il atch 707
TN INAF—T IV | T4 —T T ET,

o P AJIEFEHIFR (ILIM) (280, A T1ERE Ry T/l 7 L8N TEICHIFRL E37, FEL<IE. AJ1&E il
B35 L OMEH (ILIM, IMON, DLY) BB T2 &0,

\

—-Vuvorisine ! TSD, TSDwagn

UVLO/EN

T
\ b
|
] | | |
} } ; Soft-start = done signal enables : : ; { | | |
I I | OVP oy, OVP > 110%, 1UVP < 90%, | OVP gy, OVP > 110%, I I | I |
} ! ! l UVP < 90%, HBx UVLO, ICL, ILIM 'HBx UVLO, ICL, ILIM :UVP<90% HBx UVLO, ICL, ILIM ! ! | ! |
Vour [ | Peak Current Limit, VCCUVIO | | - 1
-1 I T B ‘7 o |
| | | I I I I I I
| | | | | | | | | | | | |
z
I I I I I I I I I I I I I
| | 8 | | | | | | | | | | |
| | | | | | | | | | | | |
Z I I é I I N I I = I — I £ I 1 Z
= o S0 s B I I 5 I 4 I = I > =
(@] | | o ! ) | ~ | 1) | ) | 2 | 1 <O | | on (o)
[a) | | = | a | = w | %) | < | E | X 1=0Q I =) I a
= [~ N TP b4 I xw = | < | w | | O 11 5 b4 =
2 191 <z 1 2 1 << = I a I x I Q QW w2 3 < 2
T 19 Wwo | = | EIT @] | > | a | Q QL T I I = I
7] )@, O | o |, oa < | m | I | > , >0 | Fo, w ) , »
6-19. (RERTF
. =
6.3.10.1 Vour SBRERE (OVP)

R (OVP) L. 2 DDAy a/VREFEHLT VOUT BV 2EHLET, 12C 7rrI~7 /0 AL yiaiR
vo\,P maxcH \ZED . Vout % 64V, 50V, 35V, %7213 28.5V IZHIBRL . Vovpy AL v a/lRICkD, 7 ursasniz
Voutr & 77T ASNICEED 110% (ZHIBRL E7, BYPASS JRAETix, 110% OVP-H DO HIT I LS AVET A,
VOVP_max-H X7 T 470 ET,

Vout 28 Vovpy AL vial R BHDE (NSASAHNET 7747 TiHRW), B—H AR RTANTA 712720 ~AH A
R RZANIA TR0 ET, V) D35 Vour ~DEFEH CSP1 - CSN1T 2/ L CEE L, fifE 2 CSP2 CSN2 %41
LTI 74770546 V) 15 Vout ICERDBITRIDINTRVET, V| )b Vout DEMRN B EITAITRDE, A
AR b74/\ IA 7220 Vout 76 V) IZEIRDTND DB IELET, Vout 28 Vove-L 7(1///5/1/]\ %‘Flﬁlék\ VAR
AR %@W’Efl_ﬁubiﬁ"

12C 7'm 27 L WTHEZ2 OVP_MAX_LATCH t M. Vout 2% Vovp maxH AL a/L k% EEST- L& DT /A 2D H)
EZ#&ELET, OVP_MAX_LATCH =0 D&, T/\/l'XiVOVpH DORIADEHIZEHEL, OVP_MAX_LATCH =1
DA RTANIA 7220, 7734 AT FAULT JIRFEICEATL £7, OVP_MAX_LATCH = 1a ®&X OVPpax 7238
HENDE, TAAAZFLENT DT/ ST — F (2715 UVLO/EN B2 DRIV BT,

110% Vovp-H & 90% Vyyp HfEIZ, DVS (12C Voyt DF 70T Ul bSnE T,
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6.3.102 Y4—=J)L v v ¥ D (TSD)

WE Y —~ /L Uy hF (TSD) i, P A IR (Ty) 5 Trsprising Ay a/VRE# 2 HE, MOSFET R7A/3\E
VCC L ¥ ab—FE MW THIET, TAAREARELET, #A TR (Ty) 2% Trsp-ys EAT UV RIZES TR L
Tt . 7 A A THEREIR BB A > TEMEZARFEL £,

FRAARY =L Loy MO VBERE IS SKE b Ly NG TS RS NET (LUASY %
T—HA XA (0x5) ZZ ),

6.3.11 ZF /N 1225 —% (nFAULT E2)

ZDTRARL, THNS AP —4 (NFAULT BV) &2 CTRY, v — o7 LR f#E L &£ 3, nFAULT
T4 =7 RLAU T, ATy TP ENRIC R CEEd, VOUT B OFEED Vyypy A a/LREDEN
BA . nFAULT AA v F 34— 7212720 F 4, nFAULT 13k D544 T Low (127 vENET,

« VOUT v DFEREIX, Vour ML H FHAVKEEAL Y a/LE Vyyp & TS TWET,

« VOUT BV OEFEIT 110% Vo\/p_H Fixrarsasn VOVP_maX-H B ERYAL v a/VRE BBl TED,
NFAULTovp_enable HEAEVE 21T NFAULTOVP_enable HEAEDMEZNLELTUBH A, OVP A R T nFAULT
X low IZ7 VEVER A,

« EN/UVLO I:o\/@% RSV ’ﬂi&% i%ﬁ@j{/ﬁlythXI/‘yf/ﬁ/l/]\\‘%E VUVLO-FALLING % Fla[-> Tl ‘i'@’—o

+ VCC LF¥zl—XDFEE VCC I, IKEERREMER IEAL»> 2V R V yee .uvLo-FALLING & FIEISTWET,

o Y=< Ty M UVRN T SIVE T (ERRIRIEN 22 ),

o MBESENN SN THET,

o HBx B> DEEN Vupy M5B F23 Vyg.uvio Ayl R FlEY, 7 —h U7 v ald 512 A7 vDeh v
=R AT7RRICADET (MOSFET K743, Wik —h X A4 —K, ey 7 E—FOfER# (LOx, HOX,
HBx £ )& 2 M), nFAULT (Xbh >~ A7 R DO Z Low (27 /v SivET,

© AAyFOE—IEHIIRZ 20% #A, ICLawen BEEDR A NI/ > THET,

« OTP AEVHMFEMF/ELELT= (CRC =F—),

nFAULT

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

| | % | | | | | | | | | | |

| | = | | | | | | | | | |

| | | | | | | | | | | | |
Z | < | N | | | | | Z | 2
< | % [N B | T S T R I as s 1 =
(@) | | o ! m | ~ | 1)) | =) | 2 | 1 <O 1 | m | o
o I ol oo 1w Yoo x X 1 =201 - 1 a 1 0
= B | D% oz I x =2 < o | | O | ¥k 1 o 1 Z I B
2 1 9 | < = G T~ - S TR N I DR x 9 QW wo S < =2
r , O ,wWwQ , ¥ ;X , O ; > ; @@ ; O ; OL | I |, < | E | I
®$ , m , 0, o ,wa [ < |, m , T |, > |, >0 , F® ;| L |, ® |, O

K 6-20. TR TDT/INA RIKEED nFAULT RF—4 R

6.3.12 ZJAC# 1R (CSP1, CSP2, CSN1, CSN2)

Bt R T T DT A3 10 (ACS) THY, ARMHE T 7 2WNE T 228128, @\ T 2—7 1 7L ToHT
N—T=y I REREPIIETEET, T T OARLIL, RSN DA L Z 72 BHONS TV AELON-55% ER %4k
ERBYET, Ziud, K13 TOV—TU AN 1 IOREWG SIS ET,

Vour —Vi1 ;
—xT— X Rsns X Margin < Vsiopg X fsw (13)

6.3.13 ERCRAREELRL v F E—2 ERHIR (CSP1, CSP2, CSN1, CSN2)

FAOE— 7 EFHIRIX. B HEEHT Rgngt BE DY Rgngo ICEVFRESNFE T, AL/ 1 OIEOE — 7 EFEHIRIL,
CSP1 - CSN1 AL v a /LR Vorry (BEHE 60mV) ISELEET 25 712 /20E . (748 2 DA E CSP2 -
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CSN2 NAL v a/VRIZELTEET 7747120 ET, AOY—7 B GIFRIX. VNoLth (BEYEE -28mV) |2 T 54
TIT4T7IIR0ET, K 6-21 D Ry, Ro. Ry R 13 0Q T, R3, Rg 134A—7">T9,

Ipeak_lim

VeLTH (14)

Rgns =
v —ZHilRIZ, #bt Ry, Ro. R3. R4y Rs. Rg ZBMT 22 TR L ET, #i51 R, Ry, Ry R 1ZRICEIC T2 005
MDHVET, CSx 77 1% CSPX B LDt Eisicd | HPid 1Q Rl RINT 2L ERHVET, Ry & Rg 13, 1Q
~20Q O#PHEZERNLET, FPWM E—ROEOEFRHIIRIZ, ZIUIeU TRESNET,

R1+Ry VerrH
Ipeak_lim_phl = ( R3 + 1) Rsns1 o)
_ (R4 +Rg VerrH
Ipeak_lim_ph2 = ( Rg + ) Rsns2 7o)
\ Rsns1 Rz Vi
) O
CS1 CSs2
CSN1 Amplifier Amplifier CSN2
R, | CS1 cs2 | Re
CSP1 csr2

M 6-21. EBINERIC L 5 E— S BHRHIROAE

A —7BHIRIZEE -28mV THY | ADEFA T TIZ COMP B OEEIZL S THIFREZI TWA728 | ilH X
ZOEIZITELEE A, Veomp 1FEEUE 200mV TYZ 7 ENDT28, -20mV FRE OB RAEE TAA v F B 3l R
INET,

A A
/ Voowp.ux Ve 4 / Veomp-max Veirw A
i \ % | %
Pi = COMP-pi ;l £
§> COI\Q:pm 60 % E’ pin 60 %
: 403 3 - 40 9
% Veowp-mn (DEM 5 g Veomp-uin (FPWM) 5
i - 20 % L 20 2
3 i 3 S @
© Inductor Current 3 © Inductor Current 2
1 o 0%
b 3
3 Vaeut —al 30 &
—» .
time time
6-22. COMP EV LUV RIBREFICE D XA E6-23. COMP EXBLUE RIBREBEICKDRA
v FEADOHR (DEM) o FEARDHR (FPWM)

6.3.14 AT EFRHIBRE S TFEA#E (ILIM, IMON, DLY)

IMON ©°> CHE) V) ANJERAEERLET, &7 7747 HOFEHREFNE 2 G 7L T, IMON B2y — A& AL
Ekbiﬁ‘o Cﬂ&i\ %&ﬁ RIMON KJZOTC?EEK”ETﬁé%’Li@‘O %@%%kbfﬁ%%ﬂééﬁ%g V||\/|QN fiﬁ 18 ﬂ:ﬁéof\ DA
BN Rimon 1330 17 124> THEASNET, Vimon (38K 3V IZL-F 2l —FT& | #f e KB LRI ITH
CARFEEE BN TS
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VimMon
RimonN = (17)

(Res1+ Resz) xnx Iy X GimoN +n X [gFFSET
Vimon = ((Res1 + Resz) X nx Iy X Giyon + 1 X oppsgr) X Rimon (18)

Recst1 & Reso 1. ENEINAR BRI CT, TARAZ—T WA OEA | B AP, Iy IZA T ERE. Gvon 1
WMHEaZ IR AT n XTI T A7 AR OR loprseT (FERBVEHER ICEH SN QWA A7 By MER T,

AT ERIE, ILIM B H R SN D@ G e R 2RI T 52 CTHIBRL £, ATEIREIRNT 774772 F(C
X, BRESN B AN ERHIIRICETDET, Vour BFalb—hSNET, Vout 2 V| BELVHIEVMEIZL =L
—hENTWDIGA T, BIITEH|IFR T3, DLY B2 a7 4 Cpuy 1. SEI AT ETHIRE T 7747 BLOFET 2
T AT B2 OBIMOERIER toy ZEBMUET (X 6-24 #508), ILIM 2 DELENAL v =2/VR Vv (FEHE
il V) ICETHE, Y —RE Ipry BT 774712720, DLY vy oar 7Y Coy #R8ELET, DLY B OEE
VpLy (E. VpLy peak_rise \ETHET EFL, ZHUCK S TR AT ERGIRDT 774712720 FE T, ILIM B> D&+
X Vigw IS S L, ATENE Rym TRESNIZEH AT EIRHIRETIR T 35728 Vout PEER FRETE
T FEBEIRHIRLF 2L — a2/ T 321203, HARMME T T2 0ERHVES, ZHIZED, Vour 28 EF-L.
ViLm pin VILIM_reset (*,%@Tﬁ 088V) Z TEIVET, VILIM_reset WX B oLy EHENLTC,DLY B ars o9
Cpy ZHtELET, Vpy B VDLY_peak_faII WZEET DL, A ST E T HIBRANE L E4L, DLY B 1% VDLY_vaIIey *T
HESIET, LERIEHT Rym (3. 30 19 1> TR SILET,

RiLim = L (19)
(Res1+Resz) Xn X 1IN Lim X GIMON +n X [QFFSET

2.6 XCpry

tpLy = - (20)
5x10°°
c _ 5x10”° 21
DLY = tpLy X 5% (21)
Vour
lout
| 100% AVG limit — —
IN_AVG
ENin_ave (internal signal)
4.5V ——
VDLYipeakJise -
DLY >
[
[ |
[ |
[ |
| |
Viim — ———:-—I S
IMON/ILIM Lo - :
[ [
I 1 Average Current | :
||, inregulation | !
)
T \ |
Average Current Limit is not active : Average Current Limit is active :Average Current Limit is not active
¢ » M >
6-24. B FHIR
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DLY B EEfisivizar 7 ks T B OBEN IS ET A, Ry IEHL&ifF 5112 RC #>2% ILIM/IMON
B ~EBNT 58T Vout AR LT B A SO I T 528N TExET, RC #o 7t RC_IMON ix, 22
W2, a2 7% Cyon 1 23 It~ THEHILET,

_ 1
Re_IMON = 20w % Cypon (22)
I ON = tdelay (23)
IMON R N ln<RIMON X IMON — VIMON_OA)
IMON RIMON X IMON — VILIM

6.3.15 AT 3 —F 1 Y12/ ERNDDFBATGE LA > FERIDHIR

PR FICE DA TRWER Z D N —F 5720 g KT 2—7 1 A7 AIBR Dyax e/l e 235
I TWET, CCM EIfETIER, 7ur a3l 1B Vour (IZ oW TR —ha Vb i/ N EFE V I_MIN (=4
KT a2—T4 A7V DMAX \ZE o TERINET (:Tit 24 2&‘7/}35\6)0 DEM EfETIL, s/ hNAEFE V I_MIN X DMAX Iz
FoTHIRSEE A,

Vi min= Vout * (1 - Dmax ) *+ li_max * (Rocr * Rsns + Rps(on)) (24)

ZZ T,

o | I_MAX I, /A TIEREV [_MIN TOHRRNASERTT
° RDCR §14V§7&® DC ?F&ﬁ

*  RseNSExx I ARTTOEGUE

M RDS (ON) ¥ MOSFET @Z}—Vﬂ{&ﬁ

A

100% —+
90% —

80% —

Maximum Duty Cycle

70% —

I —>
100 2200
Switching Frequency (kHz)

B 6-25. R4 v F VIV RBBERBKT a—T 4 Y4 EDBR

FEFNTENVARTSME, F7213 V) 2 Vout 1WA Vout ZREZ AL 572 DI B A R S tonmin L9 B
a7 ARIR—Y AR RTANDO/NNVAEAXy T LET, ZO/NVA AXy L TUoH LREEO ISR A E
T V) 2 Vout LVDBSBIZEWEEE T L3758 B A U RERIE 0 12720, B AT SA RIS AR BEIC
BATLET, ZOFE—RTIL AT AR RTA358 100% 412720 F,
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6.3.16 (55D v FREDHE

LT OBBIIE SOV FREZRLTOEY, TXTOEZICONT, RICZVyFFRERH T, L H Epnhoyrd
ML TRy DT )y FRETONET,

OVP_max

A 4
ovp MASK

during DVS

r—————-

A 4
UvpP MASK

during DVS

deglitch

nFAULT

UvLO

EN

EN2

MODE

VCCuwio

TSD

TSD_WARN (warning)

HBXuvLo

ICL_FAULT (ICL_arcH)

ILIM_FAULT

deglitch

r—-
A 4

1us
deglitch

K 6-26. (S5EDJY v FhEk

Logic
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6.3.177 MOSFET RS54 /Y. A7 —F 14— K. ESy T E— FDERZ (LOx., HOx, HBx E>)

ZOTHRAAEN Fr 3L myy7 MOSFET RIA /3% WNjEL TWES, LOX FFA/3E VCC 735, HOX RTA /3%
HBx 258 S ET, SWx B DELERE—H AR MOSFET 24123 52LTH OV IZ78dE, a7
Chix [EIET —h 4 A4 —R&#EH LT VCC Hb WS NET, Cupx IHERSNB ML 0.1pF TF, S s
i, Z = b RIA DA ALE—F AR ET,

LOx & HOXx O NET #7747 TR FALFIEZL IS, ﬁﬁ@ﬂjjﬂﬁﬂﬁﬂ%ﬁa:ﬁ‘/a:f@%m\iéz:iﬁoﬂ\
D26 BIRBERES T ET, T/3AN LOX 2410358, @ T v RZ AL uyy i HOx 24712l HOx -
SWx EEDEAEED 1.5V % FTRIDZETHRELET, D%, HITT R T LMEERT vy RZA LIBIE thy, @?’ﬁ LOx

DA NI ET, 72, LOx - PGND FEBJEAMERE 1.5V % FEIHET, HOX RIA DX — A ATEIESILET, £ D
%, HITTaT T LR T R HA LIRIE tp g D2 T HOX B340 ET,

RIASNOWTBEN AZ— 7 v 7 HHZ MOSFET OF —k I —EBEIVB WG, 2 =2 R ELLAZ —]
TyTHT RRT 2—T 4 FAIVTEWEEE ) OIRBOEXITRD ATREMERHYET, ZORMHFIL, LVEHAL Y
T a/LRD MOSFET ZI#IR$ 57, BIAS U BN+ 7R EITT NA R A N T HIETRIEEL £, /A /3 AH)
EH . HOXx ~ SWx D f/NEHEIT 3.75V T,

vy E—ROBEREIL, Vaguvio (X TR TS ET, Hox ~ SWx #EJ+72% HBx UVLO AL »i=/L R
(VHB-uvLo) & FEIZE, LOX 1X 75ns (27> THREIIZAZ/RY, FEar T o2 HRELET, ZOT XA AT
I K 4 SOERE LT REANT T ATVBARETT, Ix K 4 DO L7 —NEFREAAN YT T A7
ND%T, TAAAT A2 VAV DTEo TR T L T ANy T LET, 4 DOBGLIZHRBEANYT 7N 4 2y
MTONIZBI, TS ANT L T o2 HRBE CTERDST2GE . T A RIAS T o T ANV EELE L, By
A %_F@ﬂ‘7ﬁj€=?'ﬂ 3 512 VAT NVITBATLE T, ey 7 B—RDOA7EEH . nFAULT = Low T, SS B3 BEiiX
nTunEd,

RETHIUE, TNZ 7 PNP b P RZ LW SN —MEILZ BN T 528 T Ay F 7 ) —RELEDAL—L—
a9, ZOBBITED T YR 21 DR ET,

]

RaL

Lo [

PGND [Ij

K 6-27. RJ)L— L — I

QaL

6.3.18 12C #5E

12C 7RLAIZE # 6-1 I~ T CFG B ICLRIRS N, 12C HEBEIZ UL FOL YA OfHICEE#Sh Tk T
(LM51251A-Q1 DL A% 5 H), 12C A2 % —7 =AAlZ, UVLO/EN B> > Venrising PR EICT 77471270 %
5, BREMER DT 2720 BN 2T S 2 START PHASE 1 35100 2 IRAEICBA T3 %L, CONFIGURATION 3
LY R% 0x3 Ok E DEAD_TIME 351 0¢ SINGLE_DUAL [TE &AM #ES L ET, MORETEIEPICEE T
XFET,

6.3.18.1 L X4 VOUT (0x0)

ZDOVVARE, BT Vout 23X ELET, Vour 13 1V A7 Tr/arJ A/RETHY ., 3% 7E 0000000 i3 6V
Z . 0b110110 |% 60V ZEIRL £7, =2 0b110111 DR E TlL, ATRK/DTRK o Z i HL T Voyr ik ELE T,
ATRK/IDTRK E'v 3B SN TVBEA . [VOUT Fus 5307 v riar Voyr D7 07537 (VOUT, ATRK,
DTRK)IZHE>T Vour BENRT BT TLSILET,
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6.3.18.2 L SRS 1 (0x1)

ZOLVAHE, 12C TT T TASNIZHEIT, OVPqax VUl NFAULT BV 03— )b Sy " 38 5%
FTNEID, RO SIELE Vout DAV—L—RERELET,

OVP_MAX E‘Y]\fi\ %ki@%)j?f%ggl//\\/l/ (VOVP_max) %%&hﬁbi—g«o

OVP,ax = 0b00 (2L 64V
DHERTE

OVP,ax = 0b01 (21 50V
DHEXTE

OVPax = 0b10 (2L 35V
DHIXTE

OVPax = 0b10 12k 28.5V
DX IE

THNAADIRENY —~ )b Ty b AR SKE  WEVE S 7 77 PERSHET (L AZEK 3 (0x3) 25
H), nFAULT_TWARN t' >k = 0b1 O&& | @ EVE L ot nFAULT B3 Low 7 /L &£ 7, nFAULT_TWARN £k
=0b1 DEE, nFAULT B3 BVESHE S I E L EE A,

BEIT A BIEDS 12C 12 ko TE RSN IO RER AN BIHADS LT 5720 A EIERF VXV BIEAr—
7 (DVS) IZL->T IV ATy TENL, AV—Lb— 70l LA RER VOUT_SLEW FUoTTHUOHEEEET A
LET (X 6-28 &), EHEZAL (DVS) H1., 110% D EEIR#E (Voyp.n) BLOMRELRE (Vyvp) 1TT71E2—7
JZIR0ET, Vour 7RZ T 7 M 12C O EEE L ATRK/DTRK BV O TUIN DA Vout il bl
IIHVER A,

Vout stew = 0b000 2k AL— L—HlfEIZL (DVS = F4E—7 1)
BHE%E

VOUT_SLEW = 0b001 iz& 1V/100us
HRTE

VOUT_SLEW =0b010 (z& 1V/200us
BHE%E

VouT_SLEW =0b011 (=X 1V/400us
L% E

Vout sLew = 00100 (ZX 1V/800us
L% E

Vout sLew = 0b101 (& 1V/1.6ms
D% IE

Vout stew = 0b110 {2k 1V/3.2ms
BHERIE

Vout sLew = 0b111 (2 1V/6.4ms
BHE%E
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A
30V |

Vour

Wour_stew!Vour_stew!Vout_stew!Vout_stew! Wout_stew!Vout_stew!Vour_stew!Vour_stew!

B 6-28. Vouyr 7RIS DH : 30V 5 25V A, E5([T30VA

6.3.18.3 L XY Rk 2 (0x2)

*@1/ UARIE, Vout DA ETEIR#E OVPmax [CEELTZEZOEMEE—FK (DEM F721X FPWM), X0 nFAULT £ 28

WEE AR (OVP) 2R EI0 AR ELET, 2. ZOL YV RZTIE, ATEFHIIR (ICL) &, 27T Lk
# (DRSS). % 2 tHOA N E-IT MR ELET, UVLO By hE UVLO ffe% EXL, V7 2Z— e BlhEns
B2 UVLO b AL L aVREBZ -0 D IINTT A A5 EES T $9,

OVPmax MRITENTGEIT, T /S ADRAIAZRD 1V EAT VS RAEfERL Ce 7 £—
OVP_MAX_LATCH: R CEMET %2> [0b0], F7-12F /A 272 FAULT JREBICBATL TovF A7 IHER SN D
[0b1] &38R L £,

B){FE—7)$ MODE £ CRESI 57> [0b00], MODE 1243 L #X ST DEM E—FIZ
RESNDH [0b01], FPWM E—R IR ESNSH [0b10 Fi=iE 1] 258N ET,

NFAULT B2 S8 IE (OVP) Ik L CHIET 27 E IR L ET, 45— /1 [0b1] ®
&, Vour 7 OVP (&L R#) z L[R5 UV (IKEE) ALy a/bRE Fhbe,
NFAULT 213 low [2 7 L &HET, T4 —7 1 [0b0] DEE. nFAULT B3 Voyr 73 UV
(IKEJE) ALy a/LRE Tz & A low (7 VEET,

loL_lateh 23— /L C [0b1], B — 2 i HilBR%Z 20% # 25L&, 7731 A% FAULT JRREIC
ICL_LATCH: BATLET (A TLTIv T SNET ) loL_jateh BT A E—7 ADLE [0b0], 7731 AL
TITAT DEET, B — VBl RRFIA X 72 E R A HIRLEOELET,
FaT IV TUH I AR T MER (DRSS) (2K b 70y T4 T EENTT SH [0b1]
7>, B3 57 [0b0] @R L £,
W5 2 Fi% EN2 B THZNCT %7 [0b0], EN2 'L iR B4 LEXL T I12C I2X0 i 2 #HAA
ZhiZ9 57 [0b1] ZRIRL £,
UVLO #RED | EX [0b1] MRS TWBE A, 7731 A1X UVLO/EN 78 UVLO 75 B8
UvLO DAL a2V R % EAlSTODOINZEEL F9, ZOE v [0b0] (2R &, UVLO HEE
DAEEA N2 UVLO/EN B ZHIEN RV £,

OPERATION_MODE:

NFAULT_OVP:

SPREAD_SPECTRUM

EN2

6.3.18.4 L X & #RX 3 (0x3)

ZDOVIAFF, =~V Ty N TVEBEDT VAR, 77—k RIANOE/NT VR AL S ey 715 B &2 H
TBNEIDEFRELET, ZOLIAFL, T A AR T NVEIT 27V TARALAERTHEA T2 ERLE
T, FREMEE OS50, #1412 START PHASE 1 X 2 fRE~A %L, DEAD_TIME & SINGLE_DUAL @
BEITEZIARRESNET,

=<l ey M EE DR E, TrspRISING (COWTT AAIREZRELET,

[0b00]: 20°C
TSDW: [0b01]:35°C
[0b10]:50°C
[0b11]:70°C
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T RIANRDEINT VR ZALGERELET . BET R A LHIENI T R TOREICHLTT 77
{47 TT,

[0b000]: 14ns

[0b001]:30ns

[0b010]:50ns

[Ob011]:75ns

[Ob100]:100ns

[Ob101]:125ns

[0b110]:150ns

[0b111]:200ns

TINARINAR R Tay TEET 20, ENELNER Y vy 7 Eizi3sMT a7 & L TAY v I H#
R CEMET D EERLET,
[0b000]: T /3 A AL, NI IRE AL CAZ R 7o HEnEd,
[0b001]: 73 A &%, SYNCIN B AZHIINEN DM 7oy VG 5 a L TAZ R T TS
nET,
[0b010]: 7 /3 A A%, W IREAFERL 3 FHEMECTT 27V T A AR Dz ha—F LT
BET D7 T4 TARAREL TSN ET,
[0bO11]: T /3 A AL, WS RIREE AL 4 FHEMECTT 27V T A AER O~ —F LU TR
SINGLE_DUAL: #ETAH7 74~ T A ALLTHASIET,
[0b100]: 7731 ZiZ, SYNCIN B CHUMS DA 7 vy 2(5 5%~ T, 3 HEIWETT 27 v 5
INAZER DAL —F L TEET 2774~ T AL AEL THEASNET,
[0b101]: 7/ 3A AL, SYNCIN B AZENEn oM/ ay 715 5a > C 4 fHEECT 27V 7
NAZER DAL a—FZ L CTEET D7 T4~ TR/ RELTHEASNET,
[0b110]: /3 A 2%, 71w 7% SYNCIN EAE S5 2 FAARLLTHEASILE
7
[0b111]: 7 A AL, Z7rv 7% SYNCIN B 15 ZIZAM T2 #) TR/ AL TS E
7

DEAD_TIME:

6.3.18.5 L ¥ X & DEIEIRKE (0x4)
ZOL VAR AT EH T, BIED FSM BifERIEZRL£3 (FERRIRREX),

[0b0000]: A% > 734
[0b0001]: A74H 1 F5L Tt 2 Z Btk
[0b0010]: 725+~ DEM
[0b0011]: 727+~ FPWM
[0b0100]: /3 A /S
[0b0101]: HBX 77 4/L~
[0b0110]:VCC 74 /L k
[0b0111]: 741~
[0b1000]: - —< /L S h e
[0b1001]:VCC F =2

6.3.18.6 L R& RFT—H R /XA b (0x5)

ZDVVAAIFABOEH T, T A ADAT —H A% 7w UET, 5 5D 7 VT BREOHETHHAIN TWE T Uy TBR
ETANZEEEPBIBTDHEEC, TRTOEYIBHEESN, TvTENET, V70 EvbME, O YMIM ) &2E
AL DL TRy R CEET, TRTOE VMUY NI, 7740k ZUT LURZ (LU RZ 2T 741k (0x6))
T 7 BAT D0, T AL AEFREIL Ty M 20ERHIET,
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CML:

HB_FAULT:

ICL_FAULT

ILIM_FAULT

VOUT_OVP

VOUT_UVP

TSD

TSD_WARN

WE. vy r AR 25— T55 DT 4V 757 1E, AEVD CRC F =y 7 AR ERLIZ5HE
ICRRESNET,

[0b0]: 7A4/L L

[0b1]: 7Lk

ZDT AWK TITTNENAYAR 77— RTA/3 UVLO BRI SNHERESIVET,
[0b0]: 74 /LR
[0b1]: 74V k

ZDTHIK TIT1E AT DY — T E it E 20% B Lc SR ESNET,
[0b0]: 74/ M2l
[Ob1]: 74/ b

ZOTHNS TTINE EE AN BFEHIRAN A SN X ISR ESNET,
[0b0]: 74 /L ML
[0b1]: 75 /Lk

ZOTF N 7F571%, VOUT 2B ELR#E (OVP) AL v a/LRIGELZEXICRESNET,
[0b0]: 74/ L
[0b1]: 74 /LR

ZO7 4Nk 7771, VOUT 2MEBJEREENERS I (UVP) AL v a/LRICELZEX IR ESNE
7
[0b0]: 74 /LN
[0b1]: 74V k
:@77]‘/1/]\ 7?7;3: 5‘/\/])X0)1%{5\%B{E}_§ TJ 7j§ TTSD-RlSING X[/‘)C/EI/I/F‘L::\I%L\ #_7/1/ ‘\/"(’
BN T HERESIVET,
[0b0]: 74V 2L
[0b1]: 74/Lk
LTI, TR ADESTIRE Ty N —~ /L Sy o il Topw ALyt a/LRICE
THERESNET,
[0b0]: &7 L
[Obﬂ wﬁrﬂ:

6.3.18.7 LI R& HUT T 4JL b (0x6)

ZDLVVAFX

FOHMLERA T, ZOLPRHIT 7BATRE AT —H A SAR LI AKX 0x5 BBy hEh, FvFs

NIAT —H A T TP _XTCIITINET,
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6.4 TNA ADWEET— R
ENENOEIET—RE, HEEERRER] (FSM) IZRLET,

(1)
()

(3)
)

: Does not include BOOT, READ CONFIGURATION, THERMAL SHUTDOWN,

VCC CHECK, and FAULT state.

: 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.

1 GND for Vgas >1.7 V, HiZ for Veias <1.7 V.

: ATRK/DTRK function (analog, digital) is detected during STANDBY state and
latched at the transition to the START PHASE 1 & 2 state.

CFG —»
scL —»
SDA —»
SYNCIN —

<4—— ATRK/DTRK
<4—— UVLO/EN
<4—— EN2
<4+— MODE

(5) : SYNCOUT is only activated if the device is set as primary.

UVLO/EN >

ANALOG

DIGITAL

Ven-RIsiNG

Boot = done &
VCC > Vycc.uvioRrising

UVLO/EN < Venraume ||
Logic = power bad

&>
@
@ READ

CONFIGURATION

START
PHASE 1 & 2

Configuration = done

UVLO/EN > Vyyiorising & ICRC_FAULT &

STANDBY jmer = done &
((Device = Single || Primary) ||

(Device = Secondary & SYNCIN = pulse))

@

UVLO/EN < Vyvio-raiing

Soft-start = done &
MODE = high

HBx FAULT timer > 1 ms

Vhix-swx < Vig-uvLo-raLLing &
Boot Recovery Pattern = 4x done

Il : logic OR
& : logic AND
! : logic NOT
TSD : Thermal Shutdown UVLOJEN < Vewsaun |
DOO: Priority Logic = power bad
Ve
THERMAL SHUTDOWN Thermal Shutdown (TSD)
Phase 1 & 2 =OFF
vee = OFF ® IThermal
CFG =OFF Shutdown (TSD)
nFAULT =GND
STANDBYin = RESET THERMAL
SYNCOUT =Low® SHUTDOWN
12C =ON
Thermal @\ vee > Vucconorsne @
Shutdown (TSD)
VCC CHECK (UVLO/EN < Viyiosaiine & IVCC FAULT) ||
Phase 1 &2 =OFF (Device = Secondary & SYNCIN = low &
vcec =ON IVCC FAULT & 'HBx FAULT)
CFG = OFF
nFAULT =GND
SYNCOUT =Low® ®
12C =ON VCC < Vvccuvio-raLLinG
VCC FAULT VGG FAULT VCC > Vivec-uviorising
Phase 1 =ON
Phase 2 = ON/OFF?)
vce =ON [©)
nFAULT =GND ( Soft-start = done &
Operation Mode= no switching MODE = low
STANDBY timer =ON
SYNCOUT =Low®
12C =ON
Vigxswx < Vis-uvio-raing &
HBx FAULT Boot Recovery Pattern = 4x done
Phase 1 =ON
Phase 2 = ON/OFF?)
vce =ON
nFAULT =GND
Operation Mode= no switching
HBx FAULT timer = start
SYNCOUT =LowW®
12C =ON
lct_taten = €nabled & MODE = high
BYPASS lpeak > 120% ®
Mode = low &
Phase 1 =0ON ° € X
Phase 2 = ON/OFF®| (Device = (Single || Primary) &
vee =0ON Bypass = inactive) ||
NFAULT = Hiz (Device = Secondary &
Operation Mode = BYPASS SYNCIN = pulse)
SYNCOUT = HIGH®
12C =ON

(Device = (Single || Primary) & Bypass = active) ||
\_ (Device = Secondary & SYNCIN = high)

BYPASS

Mode = high &
(Device = (Single ||
Primary) &

Bypass = inactive) ||
(Device = Secondary &
SYNCIN = pulse)

(Device = (Single || Primary) & Bypass = active) ||
(Device = Secondary & SYNCIN = high)

VHBK-SWX < VHB-UVLO-FALL\NG &
Boot Recovery Pattern = 4x done

K 6-29. #EERRER

6.4.1 >+ v D KEE

F A Z1Z, UVLO/EN B2 8 Low THALEAIZT vy I LET,
VOUT B U /nboiEE B X 0.001pA T, ¥y ¥ 7 Tk, COMP, SS, PGOOD |47

VCC LF¥ ol —Z (3L TT,

AT A B NHDY

SHUTDOWN
Phase 1 & 2 = OFF
vee = OFF
CFG = RESET
nFAULT =GND®
SYNCOUT = Hiz®
12C = OFF

BOOT

Read OTP =ON
Phase 1 & 2 = OFF
vee =ON
CFG = OFF
nFAULT =GND
SYNCOUT =Low®
12C = OFF

READ CONFIGURATION

Read OTP = OFF
Phase 1 & 2 = OFF
vce =ON
CFG = READ
nFAULT =GND
STANDBYmer = RESET
SYNCOUT =Low®
12C = OFF
FAULT
Phase 1 = OFF
Phase 2 = OFF
vce = OFF
nFAULT =GND
STANDBYmer = RESET
SYNCOUT =Low®
12C =ON
STANDBY
Phase 1 =ON
Phase 2 = ON/OFF?)
vce =ON
CFG = OFF
nFAULT =GND

Operation Mode= no switching
ATRK/DTRK Mode = detect®

STANDBYjmer = ON
SYNCOUT =LowW®
12C =ON

START PHASE 1 & 2

Phase 1 =ON
Phase 2 = ON/OFF?)
vce =ON

CFG = OFF
nFAULT =GND

Operation Mode = DEM
ATRK/DTRK Mode= latched®

%

SYNCOUT = pulse®®

12C =ON
ACTIVE

Phase 1 =ON

Phase 2 = ON/OFF?)

vce ON

nFAULT = Hiz

Operation Mode= DEM/FPWM
ATRK/DTRK Mode= latched”
SYNCOUT = pulse®
12C =ON

B ILEE 2pA.
YRICEE S E T,
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6.5 7AJS50
DT NARNE, WERGER ELBIRA L KD T 74NV MEZRAFET DT DT L ZA L T uyT<7 )L (OTP) RHHFEMEA

FINGENTOET, OTP AEVIE, THZEY TH RO R T 07T LA TEETR, 7 AAACERBEASNT
BOOT HREEHDTE TL A0, 12C A —7 oA AR H TR EA A 5 LI AHETT,

6.5.1 I°C /NI ZfE
CFG E L, /AR TRV (8 DDTRLR) ZRELET,

12C RAE, avba—F L —HOL Y —N FARALADBOMEEY 7T, 2OV 7%, U7V 7ay7{E 5 (SCL) &
U7 L F—42155 (SDA) TR ESND 2 MR NRAZM L TSN ET, avbo—FE Ly — LD DT —4
HE T, U7 T =2 TP IT A THLY A EDOLAETH, VU7V ZayZZidar ha—I 0 bE RS
NET, BT AL, VTV F—2 T4 (SDA) ETF — 2% ETH-004—F 0 FLAU D&z TE
T, T —HEEFIZNL A 1% high (29 2120F, S IT NV T—F FAAGMHT TN T o 7T BT E T 2450
HVET, ZOFT AR, L= 2C A H—T 2 A AERARNLE T, BT —R | 77 —AME—K, 77 —AE—F
T REEE YR —RL., FHE K 100kbit/s, 400kbit/s, 1000kbit/s D7 —% L —kTC, | 2C 14 3.0 A#HIEOH
HHEBNA VA TRy TR BE R 2 TOET,

T—HEEX LLFORIRT IS, v b —T0A%—k By b L CRtGSLET, START &%, SCL {55
@ high {843 C SDA A 2% high 725 low |ZER T 5L EBMSNET, A¥—F v NZET 5L, 7731 A1% SDA
ATITUIT N T —=2EZ B L, AT RLAB IO @xF =7 LET, 73RV —/R TREZ By hip
RESIVTCWDE G T RELT 7 VY 7SV AERITL, LUARY TRUVRET =2 DOSAGEHEHFLET, 7 —#EE
AR IE RO E FIT T AAACKEEENDT —F T —RDOZAZ k> TR TLET, BEIESME, SCLIEZD
high ®fiZ SDA AJ173 low 75 high IZBB T 52 LGRS ILE T, SDA T4 DZNLSNDOT R TOEBEBIL,
SCLEHD low 5y DR AT HUENHVES , ARRTRVA BT TRVA, 7 =4 U—RNEXELI%,. 727/
U D MNEATINE T, 12C Ao Z—T AL, LI AZ TRL A% HES —4 0 2B 5726 | K ED 12C BEEIT-OW
THEEDOT —% T—RERETEET,

START ADDRESS R/W ACK DATA ACK DATA ACK/ STOP
nACK

K 6-30.12C R¥—bMRbyFI7o/Vyoo7Aakal

44 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM51251A-Q1
English Data Sheet: SLVSHB3


https://www.ti.com/product/jp/lm51251a-q1?qgpn=lm51251a-q1
https://www.ti.com/jp/lit/pdf/JAJSXK5
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXK5&partnum=LM51251A-Q1
https://www.ti.com/product/jp/lm51251a-q1?qgpn=lm51251a-q1
https://www.ti.com/lit/pdf/SLVSHB3

13 TEXAS
INSTRUMENTS LM51251A-Q1
www.ti.com/ja-jp JAJSXK5 — NOVEMBER 2025

t, | [tsupat
i

in

tHD;DAT tHIGH

B 6-31.2C =9 REIYA1Z Y

*****

SDA | \ | / >< x
i i tsu;paT;MAX
SCL | | \
E i tHD;DAT;MAX

6-32. RADUL EHBYISIETHYRHD 2C F—9R{EI1I20

o0y AMLyF

syl ARy F IR —bPENTWER A, TAAMARE Y —DLXICT RV AIRESIL., ZIELT — 2P T& /A
WA TARARIZFDONT 7 armT 7 V0P L ER Ay TAAADERITEREI L TR WIREE Tar b —F 0
12C "o 7o ar BRI BE . TAARIT 7 /Ly IRTIENTEER A,

F-SEET -3y b
DT NARTL, 4 OGO IEZALIEL R - TOET,

o EFEINTZLIRZ TRLANSLD H—FHHH0,
o ERSNIZL VAKX TRUANLD B—FEEZAL,
o EFRINLVLTAZ TRUADLBMGINAY — 7y ii L
o EFBRINTZLVAZ TRUANSBBGSND Y —7r v vy /L EXA R

BEINEVIRSY T RUVADSDE—HRARY

6-33 |1, TSN L UAZ TRLADLHE—FH LB D7 +—~< v R LET, £, ar b —J 3058 55 5%
ITLTO, TEYRD 2C TRV AZFELE T, KIT, 2 ba—F1% 0 2 EXAA T, EXIALBELZEITLTCNDIE
ZARLET, arba—J1%, Ly —BT 7 Vo EZETHE, NALIRIZ 8 BV IDL U AY TRLUAZEELET,
2B DT 7 V0Pt TRA RTINS 12C L P AXFE ZEH EHRSNIAEICRELET, KIZ, 2 b —F 050K UG
FEMEARITL. 7 E VD 12C TRLVAIHEWT 1 25170, st ARV EMEEZ FZATL CWAZ LA RLET, 3 A DT
IG5 THE, A ba—F I NRET NSARIBELET, TDh, T AR IR LDOL VAL 8 BV DT
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—HfEZIRLES, I b —F137 7 /Yy Y (NACK) Z IS AZIERFEFITLE T, ZHhIUCED LRI ERA LI
%T"C“j—o

write read

| s | 7-bit Receiver Address | 0 | A | 8-bit Register Address | A | s | 7-bit Receiver Address | 1 | A | DATAREGADDR |A | P |

I:l From controller to receiver I:l From receiver to controller Start El Stop Acknowlege Not Acknowlege

6-33. EESN/LPRY 7T RLADSDE—FRAIRY

EEINEVISRY ZFRLVADOSRRENE S —4 < )V READ

6-34 | IRENTWDIDNZ, —ro v /Lt AR ENEIL, B—F AR 7 aha v 2R L 0 T4, v hr—
FNITFT —F NANEZAZE LT EET I VP L, TAARIL DAL TRL A% HEIRIC AL VU AL T, IROL P AH
MET =SB LET, TR, REDOT —5 AT 2 /)y DS A I G E R T A Lk o TR IELE
‘g—o

write read

| s | 7-bit Receiver Address | 0 | A | 8-bit Register Address | A | s | 7-bit Receiver Address | 1 | A | DATAREGADDR | A }—\

L’{ DATAREGADDR+1 | A |' """"""" | DATAREGADDR+n-1 | A | DATAREGADDR*n |/:\ | P |

I:l From controller to receiver I:l From receiver to controller Start El Stop Acknowlege Not Acknowlege
B 6-34. EBENELVPRY 7 RLAMSHBENS—4 2+ ) READ

EESNEVIRY 7 RVAAD B—FZAH

6-35 1T, EFINI-L P AZ TRLAND H—EXALOER AL RLET, £, ar b —J 3@ 52 FITL T
M5, 7 EVhD 12C TRV AZEELET, RIZ, 2 b —F 3 ESARBEEL FATTHIELE R T72012 0 ZEXA R
FI, A har—F3, L — T I NP EZETHE NABRIC 8 Y IDL YU AZ TRLAZFELET, 2 [HH
DT IV TRAAL 12C LY AR TRL AR ERESNEICREL, 2 ha—I0 8 E v DT —F A EXIA
HFET,I3EEOT I IV ZETHE, TAART2C LIPRE TRLAZ 1 T OHBIALTZIAL L, arha—T)%
fEIE SR RITUET, ZHUCED LY AZ EZARIIK T T,

write

| s | 7-bit Receiver Address | 0 | A | 8-bit Register Address | A | DATAREGADDR | A | P |

I:l From controller to receiver I:l From receiver to controller Start El Stop Acknowlege Not Acknowlege

M 6-35. EBEINEVPRY 7T RUVAADE—FEAH
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EBEINEVPRY 7T RUVADSHBENS S —4 22+ )L WRITE

=l NV EZRALEMER, K 6-36 1T T IO, H—FHZIAL T BV AYLRLIZE DT, T3 AD ACK
ERITUIZICa b —F 0 MEIE S 2 R E L WEEE . T A AL DAY TRV AR 1 DT D HEIIZ A 7Y Ak
L. Iy hE—F 3RO PAZ I EXALET,

write

| S | 7-bit Receiver Address | 0 | A | 8-bit Register Address | A | DATAREGADDR | A }—\

L’{ DATAREGADDR+1 | A |’ """"" | DATAREGADDR+n-1 | A | DATAREGADDR+n |A | P |

I:l From controller to receiver I:l From receiver to controller Start El Stop Acknowlege Not Acknowlege
B 6-36. ERENAEL PRI 7 RUAMSHBENS S —T 2+ )L WRITE
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7 LM51251A-Q1 DL PR %

LM51251A-Q1 LY AZ DAY vy T ENTL VRS 3 T-1 \TRLET, & 7-1 [ZRVLVAY 78y TRUAR
FTRTTRFHERZL T, LUVAZONFIZEELIRNTIEEN,

£ 7-1.LM51251A-Q1 DL R ¥

F7Eyh B LRSS, wray
oOh vouT VOUT triar 71
1h CONFIGURATION_1 CONFIGURATION_1 YAy 1.2
2h CONFIGURATION_2 CONFIGURATION_2 triar 7.3
3h CONFIGURATION_3 CONFIGURATION_3 vrvar 14
4h OPERATION_STATE OPERATION_STATE triar 7.5
5h STATUS_BYTE STATUS_BYTE Yriar 16
6h CLEAR_FAULTS CLEAR_FAULTS wrvar 1.7

FOINSIR VI ELIONC B Y TR A ZATH RS THRLLTNWET, 7210, 20T a3 Trort
A BATIAFHL TV DI—RERLET,

xR 7-2. LM51251A-Q1 D7V LR #4147 a—F

TreAsa7 | a—r | LB
B0 ZAT
R R AL
HERABLZAT
w W [#xirn
Uy hEIIET 7 A4/ Ml
-n | Ve gD EEET 7 il
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71VOUT LY R# (X 7€y b =0h) [Vt v bk =3Fh]
VOUT %% 7-3 loRLET,

B RICRY ET,

HOHBET s F73I7
FR7-3.VOUT LR 74—V RDEEA
Evh T4—R BT U¥oh i EA
7-6 NIL R Oh ZOEYMIN—RU T IEEESL QOO ER A, BSALBEFR, 20D
BT —Z RSN ET, FEH HUERERIE 0 ANEShET,
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FT7-3.VOUT LI RY 74 —)V RO (FiZ)
Ewh TA4—K BT RSN A
5-0 VOUT R/W 3Fh HAEEDORE., £/-13 ATRK/DTRK v VOUT 7 a /o307,
Oh=6V
1th=7V
2h=8V
3h=9V
4h=10V
5h=11V
6h=12V
7Th=13V
8h=14V
9h =15V
Ah =16V
Bh =17V
Ch =18V
Dh =19V
Eh =20V
Fh =21V
10h =22V
1Mh =23V
12h =24V
13h =25V
14h =26V
15h =27V
16h =28V
17h =29V
18h =30V
19h =31V
1Ah =32V
1Bh =33V
1Ch=34V
1Dh =35V
1Eh =36V
1Fh =37V
20h =38V
21h =39V
22h =40V
23h =41V
24h =42V
25h =43V
26h =44V
27Th =45V
28h =46V
29h =47V
2Ah =48V
2Bh =49V
2Ch =50V
2Dh =51V
2Eh =52V
2Fh =53V
30h =54V
31h=55V
32h =56 V
33h=57V
34h =58V
35h =59V
36h =60V
37h = ATRK/DTRK
38h = ATRK/DTRK
39h = ATRK/DTRK
3Ah = ATRK/DTRK
3Bh = ATRK/DTRK
3Ch = ATRK/DTRK
3Dh = ATRK/DTRK
3Eh = ATRK/DTRK
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FT7-3.VOUT LI RY 74 —)V RO (FiZ)

Evh

TA—IVE

ZAT

UNoAN

Wt

3Fh = ATRK/DTRK
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7.2 CONFIGURATION_1 LY R% (F 7ty b =1h)[U£ Y k = 04n]
CONFIGURATION_1 %% 7-4 ITRLET,

WG IO £,
FSAARIE 1

2 7-4. CONFIGURATION_1 L2 R4 D7 14 —)V RDF

(=7 TA4—IVR ZATS RN FEA

7-6 NIL R Oh ZOEYNMIN—FY =TI RSN TCOFET A, EZIALEEF, 20D
EY RO T — IR E T, FeA MU ERIL 0 B3iESET,

5-4 OVP_MAX R/W Oh OVP AL v gL,
Oh = 64V
1h=50V
2h =35V
3h=285V

3 NFAULT_TWARN R/W Oh TWARN L@ nFault £ O #E{E,

Oh = nFAULT B 3EBEEE B IUSBELERA(T 74E)
1h = nFault TR EVEL (S HITGE L, Low IZ7 V& ET

2-0 VOUT_SLEW RIW 4h H I EFED AL —L— R IE,
Oh = 2/L—L —hhlfiZe L
1h = 1V/100us

2h = 1V/200us

3h =1V/400us

4h = 1V/800us

5h = 1V/1.6ms
6h = 1V/3.2ms
7h = 1V/6.4ms
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7.3 CONFIGURATION_2 LY R# (7 v b =2h)[U+ Y b =80h]
CONFIGURATION_2 %% 7-5 [T/ RLE T,

B RICRVET,

T INAAGKTE 2

£ 7-5. CONFIGURATION 2 L' R4 D7 14 —JL RDEEA

Evh TA4—ILR BATS PRAN FEA
7 OVP_MAX_LATCH RIW 1h R EEMHEL ~L (OVP_max) ICELT-EXDT A ZDEEL R
ELET,

Oh =1V EXT YT X
1h = Iy MOV BIUTYF

6-5 OPERATION_MODE R/wW Oh TEE—RDER (MODE ', DEM, FPWM),
Oh = MODE v°/
1h = DEM
2h = FPWM
3h = FPWM
4 NFAULT_OVP RW Oh KB IR EES R EI /2L ED nFAULT U OEIfEZRELE

T, AINZLIZ54A . VOUT DM EEREAL v a/LR (OVP 721X
OVP_max) % L% (RFEEAL v 20K (UV) 2 FESE, nFAULT
YD low I AT ENET, BN LTZ5 4 nFAULT B 0%,
VOUT 2% UV (IKEJE) AL v a/LRE FRlo72EED 4 low (7 /VEH
ESr

Oh = &3k

1h = 2t

3 ICL_LATCH R/W Oh v — 2 EiHIRE 20% BTG AT A AE vy MO B0 (F
£ N B T Y (2 T Y/ (%JJ) EIRLUET,

Oh = &b

1h = E9k

2 SPREAD_SPECTRUM R/wW Oh vrayy FAWV T EF MU LU ET (AT NT L5/,

Oh = E3HL

1h = 9k

1 EN2 R/W Oh NAE 2 DFN L, ZOE YRR I ESH TC0DHE, EN2 BV 28 X
ShET,

Oh = EN2 v

1h = fitfH 2 ZH b

0 UVLO R/W Oh ZOEYMAM TR ESNTWAIEA ., 77314 A% UVLO/EN 23 h
IO UVLO ALy ian % EESTW DD I CEELE T, L7z
MRoT, ZOE YRR TR ESN TSR, UVLO BEREIX NI/
F9, BV [0ICRREENDHE, UVLO BEREIT T E UVLO/EN ik
STHIEISET,

Oh = UVLO/EN tv°/

1h = UVLO #fex FEXLET
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7.4 CONFIGURATION_3 LY R% (7t v b =3n)[Uty k =A1h]
CONFIGURATION_3 %% 7-6 ICRLET,

s 21RO E T
FSAARIE 3

# 7-6. CONFIGURATION_3 L' X4 D7 1 —)V ROELEA
Evh [ T4—R GAT UEyh A
7-6 TSDW R/W 2h Y= Ty MY S ORGE, TSD_WARN 772713 iR
TTSD-RISING 124} 4% A REIZBIEL I LSITRESNET,
Oh =20°C
1h =35°C
2h =50°C
3h =70°C

5-3 DEAD_TIME R/W 4h TR ZALBRE, ZOE YNNI, /T v XA LEERLET,
Oh = 14ns

1h = 30ns

2h = 50ns

3h =75ns

4h =100ns

5h = 125ns

6h = 150ns

7h = 200ns

2-0 SINGLE_DUAL RIW 1h LT NF T ENTT 2T N F T RERK,

Oh =327 L FRA2 fiffH 2 = 180°, SYNCIN = 47, SYNCOUT =
+7.SYNCOUT Ok 7k =47 ravs F4¥FI T =
SPREAD_SPECTRUM T#& &

1th = 3TN FRARDINERI 07 48 2 = 180°, SYNCIN = 2>,
SYNCOUT =37, SYNCOUT DAL 7k = 7, Juyy F ¥y
7 = 85

2h = 754~ F/8L A, ATFH 2 = 240°, SYNCIN = 47, SYNCOUT =
. SYNCOUT fiZkis 7k = 120°, 7oy FAHFIL 7 =
SPREAD_SPECTRUM T#& &

3h = 7J1~VU FA A izl 2 = 180°, SYNCIN = 47, SYNCOUT =
>, SYNCOUT fiZkis 7k = 90°, 7y F4¥YL 2 =
SPREAD_SPECTRUM T#& &

4h = 7 T7A=Y FTNAAOINE vy Nk 2 = 240°, SYNCIN = 7

> . SYNCOUT = #>, SYNCOUT fiZ#is 7k = 120°, 7oy F4HY
NS 25

5h = 7T~V TRAADOINE 7y Ak 2 = 180°, SYNCIN = 4
>, SYNCOUT = A, SYNCOUT fiiAi> 7k =90°, 7av7 F4HF U
7 = 4

6h = tho &Y FA4 2 fifH 2 = 180°, SYNCIN = 4>, SYNCOUT
=47, SYNCOUT O 7k = 47, 7oy s F4¥UL 7 = 5
Th=th 2 F3102 A7k 2 = 180°, SYNCIN = 4>, SYNCOUT
=47, SYNCOUT Ot 7t =47, ravy F4Y¥IT = 5
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7.5 OPERATION_STATE L2 X% (X 7€y k =4h)[U+t v k = 00h]
OPERATION_STATE # . % 7-7 [Z& =L ET,

BRI F9,
F A ADOBEIRRE
& 7-7. OPERATION_STATE LRI D7 4 —I)V KDEEA
Evh T4—R BT U¥oh i EA
7-4 NIL R Oh ZOEYMIN—RU =TI EESN CQOEE A, ESIALEMED, 20
DT — I RS ET, FEHHUEETE 0 2RI ET,
3-0 BINGS R Oh ZOE VNI, FALANE DERRRE THEE TR LET,

Oh = R&Z> A

1h =i 1 BLO 2 24k
2h=77747 DEM
3h=72747 FPWM

4h = /A /82

5h = HBx 7#/Vk

6h =VCC 74/ k

7h = FAULT

8h = H—</L Ty F T
9h =VCC F=v7
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7.6 STATUS_BYTE L' X% (X 7ty b =5h)[U+ v b =00h]
STATUS_BYTE # # 7-8 [RLE T,

BERE R RV ET,

THIVE AT —H AT SA T

& 7-8. STATUS_BYTE L' R4 D7 4 —)V RDEHHA

Evh TAL—IVR

SAT

Uk

B

7 CML

R

Oh

BfE, avvr AE) 25—,
Oh = #rf&EZ2 L
1h =

6 HB_FAULT

Oh

INAYAR RFA30 UVLO BRI FTENTHET,
Oh = 7L
1h = HfE

5 ICL_FAULT

Oh

B — 7B R +20% NRI TS TOET,
Oh = ¥/l
1h = s

4 ILIM_FAULT

Oh

SEIASTETRHIRRA R AT S TOET,
Oh = k&L
1h = Wk

3 VOUT_OVP

Oh

BEE LR (OVP) BN SICVET,
Oh = ¥/
1h = gl

2 VOUT_UVP

Oh

(KEEARE (UVP) BRUTENTVET,
Oh = ¥/l
1h = &

1 TSD

Oh

Y=</ T "I RRIHENTWET,
Oh = ke L
1h = &

0 TSD_WARN

Oh

TP—=Ib Ty NI L TSR =L Uy M viE T

WET,
Oh = &&720

1h =

56 BEHCIT ST — RN 2 (DB RB bt Bk
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7.7 CLEAR_FAULTS L2 R4 (7€ vy bk =6h) [Vt v bk =00h]
CLEAR_FAULTS % # 7-9 [T/RLET,
WIS RICRVET,
FOFENTZAT —ZA T57 7 %o T
£ 7-9. CLEAR_FAULTS L2 R4 D7 4 —JV RDERA

Evh | T4—R v Rl P
7-0 CLEAR_FAULTS R Oh TRUASNDT 7B ATEF T, STATUS_BYTE L'V A% 0x05 D7 +/VME
VT ENET,
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87TV —a RE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
AV VA INEE D EMENED 52 BB RFEWV =L EE A, 4 O B ICxH 28 O A TEIC W TE, B
BRROEALTHIW L TN EIT7eET, Fo, BEARILA S O REEZMREEL T AN 5L T, v
AT LOREE HER T DM ENHVET,

84 77U — 3 gl

LM51251A-Q1 1, 2 A2 4 —)—7 FIEa =5 TF, LM51251A-Q1 Ok DA RIRT2121%, BLTF Of%G
FMEEAALET,

RFEW 72T 7V r—ar BIOHBIZOWTIEL, LM5125 FHiJEt a2 L T<IEEN,

LM5125 7 A7 A& —hk WVFalb —2%2 A 325L FEDOT 7V r—ar IS, X 2L — X & HEICERE TEF
R

HDHN T, WEBENCH® Y7 Y =7 2 L CoaR/eiat 2 A 5286 T&ET, WEBENCH Y7 =7 1%, K&
W7k Gt FIEZGE L, GG T — 2 R =R T 7B AL Clkat e Ak L £9,

T, BEFFIEICOW T RICHBILET,

8.1.1 IR EHG 14

HIEL X 2L —F DA =T V—T IR T, B OB IR s e TERSNE T, dB 27— /LT
Tay T2 e B —T AT, BRSO F A EImEF A LT L ORSNET, BT —RFAEL X2l —X
DOE BB ENIT, LAA R BTN — 7 EDOE I BARER BN A A FI T ET, (BB EUL, H— DR —
b H—o¥a, B—ofFYEEe (RHPZ) 2L CTHEM{LIN CnET,

ERMBOREERIT. WOI I ERSINET,

; (o)~ i)
Vout W7 _ESR WRHPZ
Ea— = AM X S X FACB S (25)
comp +
Wp_LF
ZZ T,
Rout x D'

. g e S N _
KD DC 7 AV AM = 737 xR o Res ea

b e
© AR Wp_LF = Rout X Cout

; _ 1
* ESREWH. w7 psR = Rggpxtons

2
V,
e _ out
EMARIEILO, Ryt Pout_total

o AT TIUA, Ly oq = 12

p
v R,
o SRERE L AEHL Res eq = 7

p
N lZMHOTT,
S . SN -6 N
© TUTATEIAT T EEOIEEREL, Facp(s) = 3 X % LM51251A-Q1 (I3 7 2747 &N

sX2x10" P+
T T RIS TEY, 2 DDA Z 72 DIE TR 5 ) E R AL QO ET,

—
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Cout (Resr) PEAME AT (ESR) 23 +/312/ NS RHPZ JE BN 2 — 47 v b /a2 — S —FI RN TV 5
e B OCZEBEEITH R — L ORELTEDICFLSiv, BEAL—TD 2 SO —7HifE S5 Reomp
BEO Coomp 2T THUGIL, 7024 — R — R E Tl v 7V R—VIRER D F7, 7oAt — " —JH ik
FH T R—VINEICED  Q0° DN~ — T U & Fi o FERICLE LT —T R ELIVET,

8-1 IR T I, HABETT— T 7L T gy 7TV 7 MERASIVET, I EEBEICIX, /RS ELo 7 A
v 2T— T T DON—THENE ENET, Reomps Coomps BED Cup 13, =7 — 7o T DT A ENFRD R %
FHEL, FUEROR—/V AR, mEER— L EERLET,

81947 lg, 7 7HiE

JE R EREEIT, ROINTERSNET,

S

_Veomp _ AvM Xwz EA KT (26)
Vout S 14+ —S
WP_EA
ZZ T,
© PAPROTEET A Aym = Kpg X gm X Reomp
* gm=1TmMA/V,
- .o R N . e

o RS ERIIOT AL Keg = ﬁ . Kpg = % W T 4 — R 7T A Z L TOVET,
. Eb Av g = -1

(BN Hd= =W ®7Z_EA = Reomp X CcoMp

1
Rcomp X CHF

JFURDOR— Vi, O EFREEREZ F/IMELET, RE B B sid, BRgOART R — L2 HE T IO EL
T, WAL, HAiarT o0 ESRICEVAELLZErEd T B 720, Foidod— 7070 /A Rz 4
WHT IO LET, 7uAA— N —E LD 1 W, AKER P S E2BLE 528 T, Z7urt— S —F K
ICBWTHRKRBONART — A2 EBLLET, Chyp DIBINCEY B EEBE IR — LB ISR A0 | & EHR R
—IUIE, Ia ARG — S —JE R R B 2 DAL AL E L TLTE S,

IR —N—[E I EL (B — 7 HRE) (3@ % . RHPZ J&E £k 1/5 ([ZHlRSvET,

I AT — S —JE M A m <3 DIZIE, Reomp ZHEPL . ZAUZHHIL T Coomp ZIOLET, D2, Reomp &8
HL., ZHUTHBIL T Coomp Z 03 LAFEME 133720 | M mZ BB OB ol I L bbb IR s 7,

8.1.2 A7 T r—= 3 >

FERIBIE—R TEMESE L5613 L TOFIRICHES TTZENY,
+ SWx % GND (Z, HBx & VCC (Z#&#ft L £,
« HOXZ7wu—7 4V OFEICLET,

TORIIRESITWET,

o ARV, Wp EA =
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O Vou(

: f Coul
Vee v | Vee
HB1 (Z) 5 HB2
CesT1 b4 8 Cast2
% swi g oz Sw2
>
%)
PGND PGND
HO1 HO2
RgateU RgateLZ
LO1 LO2
5 PGND
Resrnt pGND Rcsene PGND
CSN1 CSN2 PGND
Kelvin Connection csP1 csp2
RCSFF’1
Vin O * BIAS 52'(2:
Ruvr
p— UVLO/EN nFAULT
Caias DTRK
ATRK/DTRK
Ruve Cuvio
 a— AGND vout OVeu | /T,
\¢ ° COMP
AGND ILIM/IMON Cvour ATRK
ss W
2 - 692 g8 & Re
single point ground f— 3 ¥r = O o w 0O 2 AGND
connection c o —— T T g o
HF T~ | | 2
m g | Cos o 1! .
PGND AGND S 3 4 S | Cwon

AGND

8-2. _#HIAMAEI > /NN—5DEIKK

60  BRHIHT ST — N2 (ZE
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82RIBMET TV — 3>

RFEW T TV r—arOflit, Z2I0Rd 2 HAEa R—=2T4, Zoar =%, Class-H A—F 14 77
BT ORFHERAL COET, HEEITRK 45V FTHRERGE T, ©—2F iE 1kVA T, A EHERHIR I

26A T,

* Ovoul
|
Ly I J Cou
s o RgaIeH1 A 4 L RgaieHZ = 5
— HO1 % '5 HO2 —
HB1 Q HB2
£ 9 1 R v
n < —_ Cegst2 Lim2 cs2 in
SW1 (2] SW2 *
|_
RgateLZ = 5
LO1 LO2 —’\/\/\/—‘ —
PGND
N\
Rcsenz PGND
CSN1 CSN2 [—e——AAN
Ces2 Kelvin Connection
CSP1 CSP2 —&—AAA
EN2 Resepz
BIAS VCC
Cvcc
Reu
UVLO/EN nFAULT - »
AGND DTRK
ATRK/DTRK == ————————————~
* AGND vout OVau | /T,
v . comp L
AGND ILIM/IMON Cuour ATRK
ss
S L o2 3 &8 I Re
single point ground | S r = O o u 0O AGND
connection —1 o —— T T § &
Chr -1 =
2 [Css o 1 IRT:
3 c 5 2
PGND AGND TO 12 i [ & | Cwon
AGND
8-3. 2 HRE I N—4 DEER
8.2.1 Rl EfF
& 8-1. BEH/XS A%
INIA—F &
B/ ATIEIE, Vin_min oV
A NTEE, Vin yp 14.4v
B R ASIEIE . Vin_max 18V
AR H I EBIE, Vout_min 8V
SR EIE  Vout_max 45V
K ELEEFEATEIL, Pou_total TPIAIIFET) 1000W
i B VACEWAR Prateditotal 300W
TEREHINIENI D 2 15 RFAZRATIFEIL . tgelay TORAKIEIE 100ms
HeEE, 0 95%

8.2.2 H#REFINE
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8.221 7 1 —XBEDRE

A B —V—TEEIZIL, KERT 7TV —aAlB8W T, Eom £, fH~DIEKWARN A ATBIOH VY7
WD 7RE | L ORBENRHVET, T 2T NMNFHDOA L Z—D—TBETIL, HAEIISARSES L, HAAFHDO A
TEG O ET, KT v RN AN 180° DN ARZETENMET 2720 ATBLOH 1oy T ooy v
B KIEIZEA L ET, K 8-4 (TR IHI2, ANTERY > 7 L RIS ARSI TV ET,

A

Il

>t
8-4. TaTIIMIBA U F—)—TICKY, ANERY v TIVBIER
ZZTEL BEHHIC 2 DOFE BN L E T,
p=2 (27)
EEFET] Pout_total FENLFA CHASIL, BAAHDOENIROIDITRDET,
Pout = ~245c22%2 = 500w (28)
82227 a—T 4 YMUIDRE

CCM IZBWTC, T a—T 4 P A7/ IR DIICERZINET,

_ Vout = Vin
D= Vo (29)

D'=1-D (30)

ZOT IV — 2 ATBNT, R T a—T 4 AR D IR HNET,

_ Vout_max — Vin_min _
Dmax - Vout_max =08 (31 )
8223 M X /R Ry

RIS A TF T THBEEL (faw) D3EWNEE | AZXDNSLT2D RPN RELI2VET, A X 2R EMI 2585
&, 400kHz {1 COEMEIZ 2 M 2T R RIZ2VE T, 400kHz DALY F U 7 JEE I DUV T, Ry DIEIZIRO XHIZE
HEIET,

1 0
Rr = (m - 18ns) X 31.54c = 78.2kQ (32)
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Ry I[ZITHEEUEAE 78.7kQ 23RS ILET,
8.224 A4 ¥ 5 DEIR Ly

A B AMEEBRIRTHEEIT, RD 3 DD EHERIA—LEEEBLET, AL X I7FDEIRY YT IVEH (Rr), A5
HERDOILE TRV AR, H#/—7" 0 RHPZ &%k,

o AUHEIHOETRI T VI, A X I XOBBIBILaT TORRKEDOB TNRTU A ENDINTEIRLET, Uy
TIOVETRMPEEINT AL, a7 TOERRIIIEML , g ORI LET,

o AUHEIHEFROSH TRV AEIL. SEFHIERIEZ LT 5D+l E TN THLERHET, A X7
HU AR RENE, A Z I ZEBRDLE FRVAE N NSLIRDET,

o HIEIL—F DrazFd — —EEEEE<T 5% RHPZ 25 8RR E L ES, (X2 720 Al NS5
& RHPZ JE 5 EH-LET,

vV — 7 BT — N OHIEBG IS, AEHE T 7 O ARLIL, BT 2—T 4 ATV THEGHIE ORIEE TS
92720 MEESNAA X 72 EROISS FHROAE O350 KREWLENRHDET,

Vout_max ~ Vin_min
T2 x [ = X Res (33)

Vslope X fow >
ZZ T,
* Vaiope &, BtV A TV T DATNTEBITD 48mV E'—2 (100% T =—T 4 B A7V ) OAFRMET 7 TF,
ALHETEAD FRIZIRDIHTRDET,

Vout_max - Vin_min (34)

bm > —7% Vslope X fsw  Res

Rgs 1E 1.5mQ LHEESNDT2D  IROZEN D0 ET,

Ly > L4uH (35)

RHPZ A EIIR D IHITRKDFT,

R D’2
WRHPZ = Oﬁ’;_xeq (36)
IaAZ == JEREIT RHPZ JAEEL D 1/5 LOHERN M EN D E T,
fo < £ x “RUPZ (37)

IAAF—N— R ELT AkHz BROONDEWETHE, A X T2 AD ERIFROIICHAEINET,

Ly, < 5.2uH (38)
A EIEDY T VEFNE A E IO TEEEBRIBLELO B TR ELL T, —RICEARERD 30%~
70% IR ESNET,
PFHZ EDANSTERITROIDITEHE L £,

Pout
Iin_Vinmalx = —v———=29.2A (39)

N X Vin_max

HFHEE T —R (CCM) BiE T, RV PNV T 2—TF 4 A28 33% DOEXITHEALET, Ky T D
FERLID AN BET, ROINTRD F T,
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Vin_RRmax = Vout_max X (1 - 0-33) =30V (40)

L7232 BR AT BIE Vi max AL TRy 7 VAR T 20BN’ ET,

ZOFITIX. VoL 0.3, AJTERD 30% NEIRENTWET, Ay F 7 B AR ST EE NI OBE .
AR TADEIIIR D INEHELET,

Vm max 1 Vin_max _ 18V 1 _
= Tin X RR X Ty “\1 = Vout max) = 292 x03 X Zookmz X 0-6 = 3.1nH (41)

BHITVEYEE THD 3.3uH % Ly ISR L GRIRLEL,
FEUE A JBEIECOA LA X Vo T IVETRIL RO INTEHELET,

Vi Vi
I, = P o 1 o (1 - —l\il-typ) =7.4A (42)

pp Lm fsw out

TxIA AT A Z I Z RIS DHE 13, B — 7 EIHIREF ISA 2 7 2RI L TLIEZS W, 72T A1 =
T AEIBDALE I AT T HETIRE—ETT, 72748 aTV I RERFAXTaT RPN EWFFR D HY
£

NG F—af A ZIEDEE DC ERNKELIRDEALF TH L AT T LET, ZOZEF T, KEWAHZ
JRBETR T T IVEROEEINI 272N ET, ZOFTHX, B — 27 EBRGIREHC AL Z 72 23 0A 12T 70% £
TIRTFLET, B —7ERAIRREOERRY Y 7 /ViE, RO INTRKRDET,
Vi Vi
Ipp_bias = % X fslw X (1 - %) = 10.6A (43)

8.2.2.5 Btz > R#EH R,
FERE A ) B L K 1 BIE IS BT DA LD KA ERLL, IROIDIZFH A TEET,

Pout _ _ 3654 (44)

lin_vintyp = T=Vin typ

vV —7EE. IROINTTEEINET,
I bi
Ipk vintyp = lin_vintyp + 225> = 36.5A + 1254 = 41.84 (45)
BB AU, DI TROLNET,

_ _VeLTH  _ 60mV
Res = T vintyp — 418 = = 1.43mQ (46)

o VITFEAEAE 1.5mQ AAINSILET,
8226 BRERX 741% Rcsepe Resens Ccs

i v 7IE RC 7 /WA ZHER L EF, 1L, 100pF @ Ces & 1Q D Respp BED Respny MRS IVET,
Ccs it 7 \AADFELICHELET,

CSPx & CSNx D 3% — 0%, it B AP e 83k a i L C—/ICBB L 97,
Ccs & Respny ZRESL T, RC FEEEZHILCLET, Regpp Z RELTHE, REQRBIMHAZENKAELET,
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CSN1 CSN2

UOIJ0BUUOY UIA[BY

UoIOBUUOY) UIA[BY

cs:
CSP1 CSP2 AN
Rcsepi Resrp2

B 8-5. Bt R 744

8.227O0—YAM R NXD—RAvF Q_

5V @ VCC T MOSFET Z 522U NV ATELRY Y LoL N Ty /L MOSFET Z#IRL TLES W, 2, AN
ASZENEF D/ HOX-SWx #EE1T 3.75V THHZLITHEEL TZEW, ZOHEMET MOSFET 234 1278>TW5
ZLEMERLET

SR T NARDOFR R A 27750 1 SLL T HBROFEMERTIL TV — MOSFET 7 /3 A 2Z K325
TENBTONET, = AR N Fr 21/ MOSFET 7 /A A TOEKIE RSB IKEAAF o T RITITET,

YA RDIRBER KL, ROII RSN ET,

PcoND_Ls = D X Ify X Rps(on) X 1.3 (47)
ZIZTCORRE 1.3 13 BT LD MOSFET A Lo INEZR L E3, £/2iL,. MOSFET OF —# > —MIHBiEsh T
% Rps(on) SIREDRRE R #IRZ M L T, MOSFET O EiaA A HEEL £,

AT T EKIE, v— A K MOSFET 234 | A7 7258 BRI AL ET, ZoEBHF T, MOSFET
T INAADT X RV EREBIENT HFFELET, a—VARDOAA»F 7 HKT, IROIHNTRSNET,

Psw 1.5 = 0.5 X Ve X Tip X (tg + tp) X fgyy (48)
tr £t 13, I (1 MOSFET 0375 [730 / 375 F ARG, 76 1730 / 375 AW 8% . MOSFET
DOF =B —NIEHHENTWED, Ao rra— A2 L0 ERICBIIIES E T,

AP AR MOSFET @i FaEEIC Ve —H AR MOSFET OSEH RV L2 — A Eim sl ., i E2mic
RERE—F AR ECET,

SW /=R TORADEEANSA 7 f/MET D720 m—HAF MOSFET &fiFiZ ay b — A4 —RaBL, ¥ —
ARERVA AR CHEE L £,

8228 NAYA KR ND—RLvTF Q_

AP AR MOSFET 7 SAATOHRKIT BB K, T8 XA LK, B mEIERKRICSTET, A vT 718
Klx, B—H AR MOSFET 7 A RZOWTORFHFEINET, AP AR MOSFET 7 /A ADAA T L7 I LI
WCTEARRE T, 2L, ™AV AR MOSFET T /3AADRT 4 ZAZ =R, AP AR MOSFET T /3 A A0 0 %%
DAOFTERITT AN BT T,

NAYARDZEHRIT, IROIHH SN ET,

Pconp_Hs = D' X Ify X Rps(on) X 1.3 (49)
TR ZALBRIL, ROIITRESNET,
PpT_Hs = Vp X lin X (tprH + tpHL) X fsw (50)

IIT,
* Vpld, "AHYAK MOSFET RT 1 Z A4 —RDIES & LR FTF,
© o 1E B AR A F OL = FTENAYARRA 9 F DL =L AU DT YR IA LT,
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o oy 1F AV AR 2y F DE = AT u—H AR A F DL = F U HOT YR ZALTY,

NAYAR MOSFET AA»F O J5 [0 BIHE FFPEIL, FRICH EES @O EE | RICR S B2 KT U ES, W7 m
EHE BRI A/ NSWVE ZhRA A L A TF o7 JA A/ MESE T,

W7 ARHE R KL, OISO IR SET,

PRR_HS = Vout X QRR X fsw (51)
ZIT,
* Qgr 1F AV AR MOSFET DR T X AA—R O J5 [ Bl & T,

100kQ 7" —ME$H1Z MOSFET 07 —heY —ZAORNICEEL T, ZOHHUE, A2 =R TOF ¥ —Y K7D

V—ZE (Icp) ICE o TRESNET, BRU-IBPUENMET I D5E . ¥ —NEEMMETE TN /K MOSFET
ERNIHA — A TEER A,

INAYVAR 2T LA FNZ T ay b — T A A —RE BT 5L, $hREH ETEFES, @, 20X A4 —RIET VR 21

LHIZUDERL2WZD , ZOWS I ay by — X A4 —RDENEKIL NATAR AT L0H/NENWTT, 154

AF—ROENTHEITL, EERFOENETL, AT V7 RIORTGEIE, By B—REERE 2 MBI TE2L9, +4

W@ THMERHVET,

8.2.2.9 A F/\Em

NAYAR N F v/ MOSFET %“A‘%X@ﬁuﬁﬁ#ﬁ&:#&ﬁ-:V%‘V%@X%A‘lﬁl&ﬂ%ﬁaﬁffék AAF T J—=RDY

VX BLOARALIZBNAO LET, BRI X T BI ORI 2L, REMER S [ EEIL, HAEBEI AR ES

SHFT, AT ANOEORIUN L, ERI 2 FIENRE T, AN AT OV —R B IEF | ’f“b‘ LEERLE

T, EPUEIL. 5~50Q 7S RHBLET, A :1/7/*f@fﬁ%’ftm%Dﬁ“kﬁ‘/l:"‘/ﬁ\ﬁii%iiﬂ‘i)!\ AFNTOHEEL

KELRVET, AF N o T o Hid, BAWRHIAAN Y T WD AN I e+ 451 B 7 TED, e/ NOENSER A

LFET, LIV AT IRNTIE, AT NI EHDER A,

8.2.2.10 Vout 7 A4S S =4

€ ) EBIEOSE, #biad ATRK/IDTRK (28565 L T, Bk E DN 20pA EIREZ A N2 T52ET, Voutr 278
75 RUET,

V
RATRK = —2%572% x 10kQ = 75kQ (52)

Class-H A —F 14 77V /r—a Tk, Vou ZEL TR b L3, ATRK/DTRK 2 LT, 7Frs v
IR TEIT U Moo EEALET,

72w PWM 55 (DTRK) (ZIW A BEZRELET, 72—7 4 A2V Drpg (FIROIDITROHNET,

V,
DTRK_maX ot;tS‘r/nax = 60% (53)

v
DTRK min = —29e® = 10.7% (54)

DTRK J& %75 100kHz~2200kHz DFiPHN THHI LA R L TZEWY, IC A —7 LD LxlE, DTRK PWM
(EREEA=1))/1 1B S0 pS

TFrul bouk 7 OE . ATRKIDTRK IZE/EZFIML T, Vout 27077 ALEd, BEIZROIIITKO LN E
KR

%
VATRK max = —sg2® = 1.5V (55)
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V,
VATRK min = % =0.267V (56)

8-6 IR T IO, AT BEYMIED 2 B RC 74V EFIHLT, 740 PWM (5 5427 S a/ EEIC A TEE
ﬁ‘o

PWM
"] ATRK/IDTRK

Rep
CZE C;E AGND

B 8-6. 2 X RC 7 4 JL# n5 ATRK/IDTRK N\

2 B D RC 74NV 2d PWM (8 52 AL =27 T a7 BIEIZT AN A 750 SivE T, ATRK/
DTRK OEEVy I NN T 2 A LaB[E LT, 2 Bl D RC 74V 238 IRE L ET

100% ® PWM F2—7 1 %A 2L TIHHABER Vour_max (CRRESHL, 0% O PWM Fa2—F ¢ HA2 LTk
Vout_min (R ESILET, Ry & Ry 13, ATRK/DTRK 047 MEE OGRS =T,

Virk_max FET Virk_min IERDIDTROBINET,

_ b
VATRK max = Vad R 5 R )[R, + Ry (57)
v . (ZRf + Ra)”Rb (58)
ATRK_mm dd (2Rf+ Ra)”Rb + Rt
ZZ T, Vyq [ PWM (§ 5DIEME, d X PWM OF 2—7 1 A7/ TT,
AT1035 Vatrg D AC BEEREIL. IROIHITROBINET,
R,
2R + R,
Girk(s) = % (59)
1+ sz—n + (m—n)

ZZT

RL, = Ry + Rp|[R¢ (60)

- (61)

Wy =——F———
! Rex C L
£ M\ 2R + R,
_ 1(Rf Ry
= T(R_L + 3)\/ 2R R (62)

S EEDIL—NMIRD IR BN ET,
s1= — Jon + wp\C* = 1 (63)
s2= — Jwn — o\7¥ — 1 (64)

Copyright © 2025 Texas Instruments Incorporated BHH T 57— RN (_ e oyl ‘é\iﬁ'@) FkE 67

Product Folder Links: LM51251A-Q1
English Data Sheet: SLVSHB3


https://www.ti.com/jp
https://www.ti.com/product/jp/lm51251a-q1?qgpn=lm51251a-q1
https://www.ti.com/jp/lit/pdf/JAJSXK5
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXK5&partnum=LM51251A-Q1
https://www.ti.com/product/jp/lm51251a-q1?qgpn=lm51251a-q1
https://www.ti.com/lit/pdf/SLVSHB3

i3 TEXAS
LM51251A-Q1 INSTRUMENTS
JAJSXK5 — NOVEMBER 2025 www.ti.com/ja-jp

> 172D T, ZHUTIBEEEE UGB T, sq (TKBAIZRR—/L T, 2% DER T ZA Lt ITROIDITHEESH
‘i?‘o

(65)

tS=§'

1 1( 0.02-251\/(2—1)
ol 2002 251V — 1
Wn

ZOTFVr— 3T, 400kHz O PWM & 324 L T ET, R= 4.99kQ, C= 47nF, Ry= 1.5kQ, Ri=
51kQ. r p= 7.87KQ NEIRESNET, 2% DRI 2 21 L1360 1.3ms T,

8.2.2.11 ANERHIBR (ILIM/IMON)

F—FuF TV —ar TIRBEE N DB KRELARVET, 207 F VA r—ar Tk, ©—2H B HE LT 1000W %
BIRLFET, 72720, @, LHENITE—27FEHL0BIE50M/ NS0 ET, JEHEHELT 300W 2R F9-,
172 ILIM/IMON a&ffz%ﬁﬂ% 95&, 100ms T 1000W OB — I &R LRGN T ERiE 300W A5 I HI R L
F9, EHERN—T VBN TENDE ATIER D OE TN E#T5FE T, Vour PMEFLET,

BB L OREATEEIZB T DM EO AN EFIL, IROINTROET,

I _ l)avg_total
avg = 2 x nx Vln_typ

=11.0A (66)
SEATTETRHIBREL T 13A NERSNFET,

I = 13A (67)
ILIM/IMON 22BD &R, IRDIIITRDET,

IMON_lim =2X (RCS X Ilim X GimoN + IOFFSET) =2 x (1.5mQ x 13A X 0.333mA/V + 4-|.1A) =21pA (68)

RILIM j:/k@:t? + éﬂi‘?}

ViLIM _

Rimon = T = 1V = 47.6k0 (69)

Rimon (SITARYE(E 47.5kQ 2B RSN ET,
8-7 \ZRTIIIZ. Cimon & Re L T, B — 7 SN TSN AHRNTE U B IE 2 ER L £7,

ILIM/IMON

AGND

8-7. ILIM/IMON E > DRk

ZOTTVr—ar T, 2 fEOERKTETIT 100ms OFELEDMLIE T,
AfnraolE | ILIM/IMON S I SNDEIRITIRDIHNTRO F T,

IMON_0A = 2 X IgFpsET = 8HA (70)

YA MEEO ILIMIAMON BEIZRDIICEFEHENET,
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ViMoN_oa = Rimon X IMon_oa = 0.38V (71)

TEAEEESID 2 5D L ILIM/IMON 716 SIS EIRITIRDINTRKD £,

IMON_tr =2X (RCS X 2 X Ilim X GIMON + ]OFFSET) =2X (15mQ X 26A X 0.333mA/V + 4LlA) = 34pA (72)
Cimon FIROATROET,

tdelay

CimoN = R x 1n<RIM0N X IMON_tr _VIMON_0A> = 3.0uF (73)
IMON RIMON X IMON_tr — VILIM
CIMON VIR HE{ 33lJF DIEIRSIET,
R XD TRDFET,
Re = 5p———— = 4.8k (74)

201 X CiMON

o (ZITHEAEAE 4.99kQ HNBIRENET,
8.2.212 UVLO T4 /N1 ¥
HHDAZ—T v 7 EBEEEAT VAL, B EPT Ryyr BEO Ryyp ICEVERESNET, ZOKGFHCTIL, A¥—F T
TBIE (Vin_on) & 8.5V IR ELET, ZHUZ. Vin_min &9 0.5V IEWMETY, UVLO EXTULABIE 1V ICRESH

TWET, ZOBEICEY, UVLO 2y MU (Vin o) 23 7.5V (2720 F 3, Ryyt & Ryyg PIEIZROIDIZEHE
SNET,

VUVLO_RISING
Vi _ _YUVLO_RISING . 1.1V
R _ in_on VUVLO_FALLING in_off _ 8.5V — 1075V X 7.5V _ 826k (75)
UvT TUVLO_HYS TOpA :

VUVLO_FALLING X RUVT _ 1.075V x 82.5kQ
= 13.8kQ 76
Vin_off — VUVLO_FALLING = 7.5V —1.075V (76)

Ryys =

100nF UVLO =27 4 (Cyyro) 13 AF—R7 w7 e, FITRA T EE CTORLWAGIRIERFIZ Vip 23 Vi o L
[BIHZ FlEl 7235 GRS E T,

82213 Y7 b XR4—F

R IEBETOY TN 22— NER PR ETT, 6Ms OV 7 AZ—KEEEEL-D DY TR 22—k a7 Tk
DI TkRDHNET,

Igg X t \
Css = SS X &ss / out_max ) _ 50pA X 6ms( 45V ) = 0.29F (77)

VATRK_max \Vout_max - Vin_typ B 1.5V \45V - 14.4V

8.2.2.14 CFG D{/E
[2C 7RL 23 L ATRK/DTRK E°> @ 20uA Bt —ADE—2 TG | ZB—rF 712 H30T CFG @R L £7,

ZZTIEL 12C 7RL-Z 0b1100000 & 20pA Eiff —ADZ— 2 F L ANEIRENTOET, CFG IZIZL~UL 1 (0Q) 7353
WENnTQOET,
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8.2.215 HAaAYF Y Cout
a7 oiE, HABEDOYy 7 NV E R, ARSI W TR EOEIIZ/LVET,

WAz T ooV 7 VEREMKIL EEERCGRIRLET, 7 —bh LX 2L —Z Tk, B3 REGERIC I > THEHA
S, EFIT) Yy T VEROBEH NG ET, BT, KRERTAIEMa T X061, BHALN YT DUl
ICEWEDOETIIvr arF oY ERETAHIET, Vo7 VERO B2 KIEIAK L £,

HAEEY 7T a7 %o ESR OB RE<ZITET, a7 o4oisfkix, 324) ESR Zix/)
el a7 o ~o M)y 7 VB EIT ST O YR T,

HARA LT RMS Uy 7 VERIE IRD IR LET,
lip_rms = lout X \/g (78)

i) RMS &%, M 8-8 (TR T I A v #—U—7ICIVRS I ET, 2 tHA 2 —U—7 FIEH ) RMS Uy 7L
B, IROIDITRKLET,

I —
out YDX(1=2D) 1, 5

T
lout_2p_rms = I\/_t 5T (79)

ou —

_out >

72 X o D>0.5

A

Ioun

|out2

el TP SR

Iou|1+|ou|2

A T

» t

8-8. Fi{txh/i=HHharF>HD RMS Vv FIVE
Ty TV arT oHiE, MOSFET O ANA 7 & /IMEL, EMI /X7 4 —~< > A% 0] EXWHHZ LM AR AR T
9, 2K # D 0603/100nF £y avF o4k THEENL—T |22 7 MIE-> T, MOSFET OiF<IZEE L TV
£, FEMNCOWTCIL., [RE LS L1 T DML K& DC/DC LF =l —X DXL TD EMI PE5ER]
LTV —ay TS RLUTIEE N,
HATEEY Y 7 NV EARRL , 1)y 7 VA 3 EIT 572012, WL<OND 10uF ©73v7 a7 o b ETd,
W, mEREDOEAIITNAIERa T o NSELRDES, ZOBITIE, 4 DD 150uF TAREMaL T oY%
BIRL CVVET,
H I OBPETEE T, N—T T A OHHIE & )R BB BR U QN E T, [ B E D6 e & HE T
B IEIDEATERIND A==V a— I T v F = a—h Vp, BROINTHEELET,

— AItran
VP T 2nxfo X Cout (80)
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ZZ T A g 1B EA R EIRAT Y7 T,
BRFAT RN, LN —ZN 2 CCM £7213 FPWM TEIWEL TWWAE DA 80 IXAR ThorZsiciEEL T
7PN, AN ICa R—Z8 DCM 72130 UL A 2%y B —RIIBITT5L, A — N — a— N E(VLET,

ADDBEH I ~DORER 72 S AO R T, ANBENZHRIC EH L THAa T o2 BT HEEIT, EHIROZEA
BIRNEELET, ANNBEDONLD ERV2L—L —RE, BNERDALZIH, B AP, F03 AP AR
MOSFET Z{E L7, By bR 7 Fi I AN EIRD Y 7 - A =ML THIfI SN AL E N HDF T,

8.2.216 AharF Y Cy,

BELIEANEEEMIE T 72010, A1 F oI EICHETT, A1ar T oid, A2 72DV 7 VBRI
XIS TCTEDZENMEETT,

BAHAEAS RMS Vo 7L ERIZ, IROINICFHELET,

I

Iin_lp_rms = % (81)

AT RMS Eitid, K 8-9 |I/RTINIA v Z—V—7 IR SN ET, 2 fHAZ—V—THJEAT) RMS Vv 7L
BIRIL. ROIHITEKLET,

ppxl 2D,D<05

Viz© D

Iin_2p_rms = I D1 (82)
PP 2D=1 >
71z X=f— D=z 0.5

ILitlis

» t
X 8-9. EILAAAVFT Y RMS Uy TIVEF
AT o iE, AN TANVEOEERE S THHOET, FHERESE ESR BRI WIEE | A7 NEDEREE K E

TADITESLHET, TAIE MR T oL, HERES ESR BREW AT IRl E N T4, 35/
DWTCL, [R1> T /ﬁ/—%"@}w7wk ‘”ﬂ?w/f»«/a// FMSRLTTIEEN,

82217 7—h RSy F aAVFUH

HBx B> & SWX BV DB DT —h ATy T av T o Hid, KA NVDE—2 F BRI ANAT AR MOSFET 7734 &
ERETDHOOF —NEREMEIG T HEEbIC, 7T —FANT YT é?“ﬁkw]f@lﬁl@f"?ﬁ%@tfabiﬁ INHDOEFHOL
— X BT T T, ANy S :/7/#@%@%@1 0.1uF T, Cgst (21X, EHE T ESR D&V TR
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07 AT Y EERLET, BROA X 72 ANEE | E IS A IE BT L A GO AR A i/ MRICH 2 57
W, Cgs1 1IT7T NAADE Y DIFELIZELE L TLESW, 7 — AN v a7 o Ofy/ MEIZIROIHZFH A IV ET,

Qg

AVBST (83)

Cpst =

ZIT,

* Qg &, VCC = 5V B/ A A MOSFET 0% —MEAF T,

* A Vpst 1&, Cst CTRFASILDEHERL—7"C, ;c%zab ZHT, —MRIZ VCC D 5% F72i% 0.15V Kt T,
ZORITHE, 7 —bhANT YT 2T B OfE (Cgst) 1E 0.1uF T,

8.22.18 VCC A7 Y Cycc

VCC 27O FERHIIIL, LO RIANBLIONT — AN v F A4 —Ror'—7imEERZ AL, VCC L¥al
— A ERESEHIETT, CCpgt PMELNT<72<ld 10 fELL EREV Cyeoe ZBIRLET, Cyce ITIE, EEET
ESR DIRWET7Iv 7 av T o aEHLET, Cyee X TAADE L OFIZRELET,

ORI TIL, 10pF OEPNEIRSH TOET,

822194 7R AVYTY

Cgias ([ZIEEMEDEIIvY av T U 2L ET, Cpas 1d. AN T NAROELIZEE L ET,
ZOFFFHEITIX, 1uF OEAEIRSTOET,

8.2.2.20 VOUT a5 >4

Cout WKIE@EMEDETIvT a7 U Y EERLET, Coyr 1% MELRINCT NAADIEIZELE L ET,
ZORFBITIE, 0.1uF OIESRIRSHTOET,

8.2.2.21 L—THif%

RCOMP CCOMP CHF L, =7— T 0)54/&{4*9% ié’% Hﬂb\ ﬁﬁbf:%}flv*‘f%é?fﬂjbi*ﬂ FHL E“ﬁﬁé
T HIZIE, KD 4 SOFIEIZHENET,

1. IR AF— =[5 fo 2R E3°, RHPZ J8 3 1/5, F72i3AAyF L7 JEHEED 1110 D55 EHL LMK
W DA — = JEEL (fo) ZIBIRL £, HB/MNATTEEBIORAH IEET RHPZ 28 RL £,

f

o = 40kHz (84)
fRipz _  RourXD* 8
5 T 5X2uXLy eq 1.6kHz (85)

IR —N—[EE L f, = 1.6kHz 2@ IRLET,
2. WEH Reomp PHIE

fe 2VHIBIL T, Reomp (FRDIDIZEHESILET,

2t X f. X C X Acg X R,
: c”out*fcs® fes eq _ 2mx 1. 6kHz x 9OOan>1<A10 >;0 .75m{) = 20.4kQ (86)
D’ X Kpp X gm X Gacp(2m x f¢) OZX%“TXT

Rcomp =

Rcowmp (ZIZHEHEE 20kQ ZN&IRS L ET
3. W7 Coomp PHIE

B — VR BT AR — L D we (¢ 17 w7 g ZEELET, Roowp 2SHIBL TV L,
Ccowmp [FRDIHIZ HREINET,
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Ccomp = : = L = 45nF (87)
RCOMP X WP_LF 50k x 2

2.025Q X 900pF

Ccomp (ZITAEHENE 47nF 2NEIRSHES
4. CHF %ﬂ%ﬁzbjﬁ—g—o

WRHPz F7IZ Wz ESR DELLMERNFIZ wyp ZELEL £77, Reomp. RHPZ, ESR Bu73 L TV iUE, Chr
FROIDIEESET,

1 _ 1 _
Rcomp X OfF — 20Kk x 49kAz — 10F (88)

Cyr =

823 7Y or— 3  HIkR

8.2.3.1 %%
100 100
98 =i 98 »
96 Y,./'/ Pl N 26 | | —
94 e 94 N .
. < . - 7%7
S il ) g @ — ~ . v
& r/ . > 12 1 .
i — 5 o / ST
Q Qo
2 ssl—/ 2 88 / ; ™
] ] % . .
8| // 86— !
yi —— 2PH DEM 84 - - —— 2PH DEM
84 / —— 1PH DEM ’ i —— 1PH DEM
a2 I/ - - 2PHFPWM 82 - - 2PHFPWM
- - 1PHFPWM R - - 1PHFPWM
80 = = 80 L
0.010.02 0.05 0.1 0.2 05 1 2 345710 2030 50 0.1 0.2 03 0.5 0.7 1 2 3 4567810
Load Current (A) Load Current (A)
8-10. DFELHUHERE DR, Viy =144V, Vour B 8-11. hELHABREDBMRK. Viy=14.4V, Vour
=24V =45V
8.2.3.2 BB IRERH

C1: SW1, 10V/div ‘ "Horizontal: 10us/div

C1: SW1 18\@\v m\ /\

C2:|Sw2,

Y/dlv

™ /UMNWNNWWJ(\{ | W i

& 8-12. Vjy = 14.4V, VOUT-24V DEM. I oap=0.1A [ 8-13. vIN 14.4V, Vour =24V, DEM. I oap= 1A
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®°C2: SW2, 10V/div

\:

8.2.3.3 X7y JTARKE

[ C2: Vo, 0.2V/div, couple AC "Horizontal: 2ms/div |

B 8-15. RFEIBE. Viy
ILOAD = 0A ~ 6.25A (1A/|JS)

8.2.3.4 FIHAENE

CT:SYNCIN,2vidv | Horizontal: 1ps/div

GQT SYNCOUT, 2r#div

|

| |

N
\//\\//\\//\\/

| |

8-17. Vi = 14.4V, Vour = 24V, FPWM,
0A. CFG2= L'RJL 13

=14.4V, Vour = 24V, FPWM, 8-16. BFEHAE. Vv

K 8-14. Vjy = 14.4V. Vour = 24V. DEM. I oap = 15A

[ C2: Vo, 0.2V/dlv, couple AC | " Horizontal: 2ms/div

=14.4V. Voyr = 24V, DEM,
ILOAD = 0A ~ 6.25A (1A/HS)

ILOAD = E 8-18. VIN =14.4V, VOUT =24V, FPWM, ILOAD =

0A, CFG2=UL~XJ)L 11

T4 GEEH T BT RNy (DB RB bt B
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8.2.3.5 AC Jb— 7 IE & Ehif

40.000 90.000
32.000 — 72.000
24.000 54.000
16.000 d 36.000

8.000 18.000
0.000 A 0.000
-8.000 B e y -18.000

-16.000 -36.000

24000 [ n Ly -54.000

-32.000 S:;"séd(? e o -72.000

-40.000 ! ! -90.000

1k 10k 100 k

8-19. R— RiER. V|y=14.4V, Vour = 40V, loyt = 10A (EEEFIL — TEH1L)
8.2.3.6 Fi%HE
[+ ] ..'_"..|_11'|"i.
105-7 C 114.'-3

1S
Tl LEE]

{@.:531]]4:? {é‘} -{ﬁ}.ﬁf )

£+ €]

20.6
BG=2510  =1100% =10.95

24/10/24 14:49:27

BliE=2550 o=100%%
240524 14:36:15

B 8-20. V|y = 14.4V, Vgyr =24V, Poyr =300W, H [ 8-21.V)y=14.4V, Voyr =45V, Poyr=300W, H

BRICET 5#REIA

LM51251A-Q1 1%, JAW AT FBEF P CEMET 2L R SN CWET, ANEIROKEX. (M RAEH & T HELE
BIELRENCEBE L TODMLERHYET, 2. ANERIT. SAREOL X 2L —Z VB2 A1ERE G &5
VEERHOFET, SEH AT ERE RAEDIZE, 89 #fEHLEI,

P
=75 (89)
N FEETT,

BEEMEE—RICBII 2 ROMEERDOHIZIL, ©Iay FE7I7RERLET LA OT U — a0 Tl
SIEEEIIATIETRD R RKOER L0 ET,
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T/\/I)Xﬁ‘mfl)/t —H L REFFOROERSS PCB /72— 2R L CA N ERICERIN TWAIEEE, ZE Lzt

RAZERTA-DICRHICEENMLETT, ANWITr—TNVDHEEAZ 2 AR, oy N—ZO 8RB 2%
&%fbiﬁ“o FHEAL XX ALK ESR 73w 7 A a7 oG58 T, ARBEREILRERIEE SRS
WET, ZORIEIE, AERNA L LA 7% BRI EDA7- N, V) CRETEEN AL ET, FFERCX
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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 ©)
@ ©)
LM51251AQRHBRQ1 Active Production VQFN (RHB) | 32 3000 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 150 LM51
25AQ

@ 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)
LM51251AQRHBRQ1 VQFN RHB 32 3000 330.0 12.4 5.3 5.3 1.1 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)
LM51251AQRHBRQ1 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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