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lvout-Ds (FAF—F TIal—ay E—R) |12V 1.2 1.5 uA
TUT 47 D VOUT &t (FEAA |V, =25V, V =0.6V. MODE =
lvout.acTive SFD) i ( V%%O TRK 42 55 pA
IBATTERY-SD VYT UHED Ry T KAy [Vgyo = 0V, Vout = 11.3V 2.5 5 uA
T4 =T R) =T WDy TY R
A (X’*\’/7ci7b:{i5/fj—‘—]\ T3 |Vyvio = 2.5V, V1rk = 0.25V, Vgyne =
IBATTERY-DS1 Sy Tk Far— A | OV " 17 uA
7 A7)
T4 =T AY=T WD TY R _ _ _
IBATTERY-DS2 A2 (FPWM &—F, Fp— Fo X\L/JVLO = 2.5V, Vrrg = 0.25V, Vgyne = 41 20 UA
7 47)
TA—T A)—=TWEDONTY R
/f‘/ (zﬂ?/7ﬂilei§74}j—_}‘ =3 VUVLO = 25V\ VTRK = 025V\ VSYNC =
IBATTERY-DS3 Lty T F— L |25V 33 62 pA
7 FY)
T4 —T AV—TWED T Y KL _ _ _
lsATTERY.DS4 {2 (FPWM E—F, Fp— Ko \2/95(;0 = 2.5V, Vrri = 0.25V. Vsyne = 15 155 A
7 F) '
ENABLE, UVLO
VEN-RISING Ax—T )L ALy ga)LR EN 326 B30 0.45 0.55 0.65 \Y
VEN-FALLING A =T )L ALwig)LR EN 325 T30 0.35 0.45 0.55 \%
VEN-HYS A X —T )V EAT U A EN 325 F230 55 90 130 mV
lUVLO-HYS UVLO F A2y bRAFYLAER |Vuvo = 0.7V 8 10 12 pA
VUVLO-RISING UVLO AL va/)LR UVLO 326 B0 1.05 1.1 1.15 \%
VUVLO-FALLING UVLO ALwiaLR UVLO s75 F 7230 1.025 1.075 1125 vV
VuvLo-Hys UVLO EXT U A UVLO 25 T30 25 mV
SYNC/DITHER/VH/CP
SYNC ALvi /LK [ SYNC #it o N
V. 1 3 2 \%
SYNC-RISING ENE SYNC 26 E23D
VSYNC-FALLING SYNC AL v ank SYNC 3256 F 23 0.4 \Y;
/N SYNC Z7 w7 7L AR 100 ns
IpITHER FAP— =R | L IER 16 21 26 pA
Afgyyy fsw 2 (EFR) 5 %
Afgwo fow 27 (FIR) -6 %
FAP—DF 4B —T N DAL L
VDITHER-FALLING Z/;r;f 7 77 e 0.65 0.75 0.85 \

vVCC

8 BFHB T 57— N2 (ZE RSB EPE) #55
Product Folder Links: LM5123-Q1

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSFF1



https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

13 TEXAS

INSTRUMENTS LM5123-Q1
www.ti.comlja-jp JAJSKQIC — DECEMBER 2021 — REVISED NOVEMBER 2025
6.5 EXEE (FX)

FEUERIE Ty = 25°C ICRHIG L E T, f/h B RO ROHIBREIE, Ty = -40°C ~ 125°C O TS ET, FHIGLR OV BR
D\ VBIAS = 12V\ VVOUT = 12V\ RT = 909|(Q\ RVREF = 65kQ VC@—

INTA—E T AN B/ME  RAME  BKE HAL
Vvce-REGH VCC L ¥zl —iay lycc = 100mA 4.75 5 5.25 \%
Vvce-REG2 VCC L Fal—iav A5 1T 4.75 5 5.25 \%
Vvcc-REG3 IT\D?70717]\H#® VCC L¥al— Vpgias = 3.8V, lycc = 100mA 3.45 \%

Tay

Vvce-uvio-rising | VCC UVLO ALy a/LR VCC iH EAD 3.55 3.65 3.75 \%
Vyec-uvio-FaLLing | VCC UVLO AL v aLR VCC 325 AW 3.2 3.3 3.4 v
lvee-cL VCC DY — B FiHiIIE Vyce = 4V 100 mA
# % (MODE)
VMODE-RISING FPWM E—R AL yia/LR MODE 375 [230) 2.0 \Y
VMODE-FALLING Z;ﬁjﬁ ‘aﬁ?vgya\/ T IMODE 325 F A 04 v
RT
VRt RT Lol —say 05 v

VREF, TRK, VOUT

AL L
VouTREG %iﬁj;j;i;tj\qo(gau o Vi = 025V, Ryrer = 65kQ 2555 4.915 5 5085 Y%
g 1l el N . .
VOUT fiil) %728 ® VREF K17 /A%
P17 A28 D VOUT L .
VouTREG fiﬁzjj—&;tjh 2 (L1Jf1ﬁu o Vrk = 0.5V, Ryger = 65kQ 251975 9.9 10 10.1 Y%
VOUT #iff) 729 VREF 517 /A ¥
AL N
?ﬁﬁ?/‘ A {:a VOUT L= Vg = 1.0V, Ryner = 65kQ %4542
VOUT-REG L—ay X—47 vk 3 (T{E” 750 VREF HEH7 S A4 19.8 20 20.2 \Y
VOUT #ilf) - S
A1 L
VouTREG %ﬁjgyj—éii\go(ﬂau o Vrrk = 025V, Rvrer = 35kQ 258197 14.74 15 15.24 Y%
VOUT %) 57O VREF 17 /S A %
- N > z L N B
VouTREG %iﬁ;;j;—;;ivso(ﬂau o Vrri = 0.5V, Ryrer = 35kQ 258575 29.7 30 30.3 %
VOUT %) 729D VREF {KH17T A%
_ 3 > : 7 I/ > )
VOUTREG %&iﬁj;;/‘);ijj\\go(gjﬁu e V1rk = 0.95V, Ryger = 35kQ 2584 56.43 57 57 57 v
- = = I . .
VOUT #ili) 572 ® VREF 817 /A4
TRK ZfEfiL7- VOUT L=l —
Vout-ReG vary #—4vh 1 (FMl VOUT §i |Virk = 0.25V, Ryrer = 65kQ 4.91 5 5.09 Y
Fid)]
TRK Z#fE L7z VOUT L=l —
VouTREG ay X—4vh 2 (FHI VOUT #i |Vrrk = 0.5V, Ryrer = 65kQ 9.88 10 10.11 Y
PH)
TRK #fE L7z VOUT L=l —
Vout-ReG vay 4—45vh 3 (T{E” VOUT 4 V1rk = 1.0V, Ryrer = 65kQ 19.8 20 20.2 \%
FEE))
TRK Zff HL7- VOUT L ¥ =L —
VOUT»REG vay &—7/}\ 4 (J:{EJJ VOUT %ﬁ VTRK =0.25V, RVREF = 35kQ 14.71 15 15.25 \%
FEE))
Copyright © 2025 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 9
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6.5 EXEE (FX)

FRYEEIT Ty = 25°C (SRS L £, /B LU ROHIRIEIL, Ty = -40°C ~ 125°C OHiPH T S E 3, KRtk D7\ R
D\ VBIAS = 12V\ VVOUT = 12V\ RT = 909|(Q\ RVREF = 65kQ VC@—

IRTGA—H T AN &/AME  EEEE RKRE BT
TRK % i L7= VOUT L=l —
VOUT-REG sav #—4yh 5 (Ll VOUT #i |Vrrg = 0.5V, Ryger = 35kQ 29.6 30 303 Y
PH)
TRK %l L7= VOUT L=l —
VOUT-REG sav #—%4 vk 6 (Il VOUT #i |Vrrg = 0.95V, Ryrer = 35kQ 56.45 57 575 Vv
FEE))
[ TRK /A7 A& 1 A
Y7hRZ—F, DE 255 FPWM ~D&EH
Iss V7 MRS — N 17 20 23 pA
Vss-DoNE MODE & Bilta SS 3ih 2 1.3 1.5 1.7 v
Rss SS F WA AL F D Rpson 30 70 Q
Vss.pis SS MEM AL v ALK 30 50 75 mV
Vss.FB D SS 75 FB ~D 757 |Vpg=0V 55 75 mV
Bt A (CSP. CSN, SW, SENSE)
VsLope v — s AfAEE T CS A )&l L7 45 mV
Acs B LA TLUT DA CSP =3.0V 10 VIV
EREA T TDIA CSP =1.5V 10 VIV
Veurn (csp- Esﬁ'é?m” Aba T cep=3.0v, MODE = GND 54 60 66| mv
(Gop-cany A2 csp=1.5v. MODE = GND 51 60 72| mv
Vzeo.0E ZCD AL a/LK (SW-SENSE) |MODE = GND 4 mvV
Icsn CSN A7 A& 1 A
Icsp CSP /AT A& it 10 pA
7 —MNESRE (HB)
B R FE VA P A7 4 YA
FliFEAT A0 12 YA
573‘y7°jﬁ*~l“\1%§§ﬁi$§ﬁﬁ“67”:&) 4 ok
DK
l}::Ty7° E—R AT TOFT P 512 o
T5— 77 (COMP)
Gm FT= 5 05 A p AN
ISOURCE-MAX K COMP YV — o 7 &k Veomp=0V 95 WA
IsINT-MAX K COMP > %7 &l Vcomp=1.8V 90 pA
VGLAMP-MAX COMP f: k27> 7 HIF COMP 75 739 1.8 22 255 Vv
COMP /T TRBE, A)—7
VeLAMP-MIN BIOF —F R)—F &—RT7 |COMP 325 F 230 0.25 Y
ITAT
7OVRIEER (PWM)
fsw1 AT W Ry = 220kQ 85 100 115 kHz
fsw2 AT R W Ry = 9.09kQ 1980 2200 2420 kHz
ton-miN e/ N HIE P BE A REH] Rt =9.09kQ 14 20 50 ns
torF-MIN e/ A7 B Ry = 9.09kQ 70 95 115 ns

10 BRHCHIT 77— R o2 (ZERCEHOE DY) 255
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LM5123-Q1
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6.5 EXEE (FX)

FRYEEIT Ty = 25°C (SRS L £, /B LU ROHIRIEIL, Ty = -40°C ~ 125°C OHiPH T S E 3, KRtk D7\ R

D\ VBIAS = 12V\ VVOUT = 12V\ RT = 909|(Q\ RVREF = 65kQ VC@—

INTA—H T AN &/AME  EEEE RKRE BT
Dmax1 KT 2—T 4 AV NVHIBR Rt =220kQ 90 94 98 %
Duax2 KT 2—T 4 VA7 NHIRR Rt =9.09kQ 75 80 83 %
EEILBROR)—F T—F
VWAKE ngﬁl—‘77‘)7o XI/“/‘:/EI/I/}\\\ VOUT ﬁt)‘f:ﬁw) (VOUT-REG 75’%@) 98.5 %
AT BOY==IT T ECOE IR = 9 09k 5 us
b
PGOOD, OVP
BETEAL v AR ALy . s
VOVTHRISING ffjw) TR (OVP ALYy ouT vt 1430 (Vouraes 2VEHE) 104.5 108 111 %
WEEAL /LR Al . s
VOVTH-FALLING ]Hfjf;) yH A (OVP ALYy oUT ot 30 (Vouraes 7VIEHE) 1005 105 109 %
IKEEAL Y20 (PGOOD & o N S
VUVTH-RISING V;%/HJW) ( VOUT 325 £ (Vout.reg 78 HEHE) 915 94 98 %
BIEAL v 2R 2 . s
VUVTH-FALLING ﬁ@‘E \‘//:” F (PGOOD VOUT 26 T30 (Vout.REG D3 FEEE) 89.5 92 95.5 %
Lo a/LR)
R — 1) o T[4
UV a2 "L —H2 D7) FBrET 4 b LDy 26 us
JLH
LD s
UV 2 RL—2 D7V FERET 4 S DTy 21 us
iz
RpaooD EGOOD TNHEG L AT D 9 180 Q
DSON
%72 PGOOD Mg/ BIAS 2.5 v
MOSFET R
T ——— -
??r; WIECORIERE T (HOFZ | 0ma iroe s 008  0.15 v
WHE YRR R S
'/‘?)W INECOIBIERE T (HOFZA | 50ma 10— 004 01 v
T ——— =
/H\I?h RETOEERET (LOFFA 100mA (i 0.08 017 v
HRBE O E A S
I/_?)w REETOEERET (LO KA 100mA DY — = 0.04 0.1 Vv
Vus.uvLo HB-SW UVLO ALvia/LR HB-SW 325 730 2.2 25 3.0 \Y
IHB-SLEEP 19#705#07 HB ﬁ%’lt’%:(}liﬁ HB-SW = 5V 3.5 7 HA
HO 475 LO A £ THOT v
t 20
DHL HA D ns
¢ LO A7 HO A ETOT R 22 ns
DLH PN
HB # A A4 —FikHt 1.2 Q
P—ib Uy T
— L LM DAL 3
TTSD-RISING jljil\“ i v R EH 175 °C
TrsD-HYS Y=<k TRV T EATY R 15 c
Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 11
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6.6 A=
2400 242
2200 2.38
2000 2.34
1800 \ 23
§ 1600 \ T 226
< 1400 \ =5 00
> .
g 1200 N g T
S 1000 L g 2.18 e
® 20 L g 2.14
w N w
600 N N 2.1
400 < 2.06
200 =~ 2.02
0 1.98
5678 10 20 30 4050 70 100 200 300 40 20 0O 20 40 60 80 100 120 140 160
RT Resistor (kQ2) Temperature (°C)
6-1. Bik# & RT EHi & DBk 6-2. B BELDBF
(RT =9.09kQ, 2.2MHz)
115 1240
112
1220
109
1200
§ 106 "
< 103 < 1180
> 2
g 100 = 2 /
) 5 1160
g B |
! 1140
91
1120
88
85 1100
40 20 0 20 40 60 80 100 120 140 160 0 5 10 15 20 25 30 35 40 45
Temperature (°C) Vaias (V)
6-3. M L RE S DB 6-4. Vpipas & lpias EDBR (T T4 7 E—F)
(RT =220kQ. 100kHz)
36 12
35 — =
[y 1.5
34
33 1" —
~ 32 = —
Z g —
2 31 g 105 —
< <
B30 I = " 1
29 ’ /|
28 I 9.5
27
26 90 5 10 15 20 25 30 35 40 45
0 5 10 15 20 25 30 35 40 45
Vaias (V) Vaias (V)
B 6-6. - K. —J R
6-5. Vpjas & Ipias EDBAGR (XA /SR E— K, F¥y—2 R 6-6. Veias & laias t@ﬁg—;’fﬂl E-K Fr—IAKST
*2) )
12 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

13 TEXAS
INSTRUMENTS LM5123-Q1
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6.6 fXRAVFE (Fi)
4 55
5
L 4.5
35 7 4 /
L~ I
_ / 35 f
3 3 // % 3 I
2 S 25
@ =
/ 2
25 15
’
7
0.5
2 0
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Vaias (V) Veias (V)
6-7. VBIAS & IBIAS t@% (:/‘\" 4 }“y'jy t— F) 6-8. Vgias & Vvece é:a)%
55 3.3
— Pull-up | —
° 3| — Pull-down ]
45
4 < 27
[
—~ 35 g — |
> L:J 2.4
g ¢ .
> 25 E 2.1
a /
2 ﬁ /
gj 1.8
15
; 15
0.5 12
0 20 40 60 80 100 120 140 160 180 28 4 4.2 4.4 46 4.8 5
lvee (MA) - Vvee (V)
6-9. Vvce & Ivee £DBIR 6-10. Vyoc £E—2 KSANEFREDBEK
66 66
. 65
E 64 64
k=] 63
o
% 62 62
g S
£ £ 61
E 60 z 60
-
= 3 59
2 58 58
3 57
§ 56 56
o 55
54 54
0 5 10 15 20 25 30 35 40 40 20 0 20 40 60 80 100 120 140 160
Vesp (V) Temperature (°C)
54

6-11. E—/BRHFRAL v 3l RE Vegp EDOBR

6-12. E—SEBREBRALV v 3V R Vory EIBEEDOBR
(CSP =3V)

Copyright © 2025 Texas Instruments Incorporated
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6.6 fXRAVFE (Fi)
120 5
119 45
118 4 //
117 — < 35 A
— = L~
< 116 s 3 ~
S — = /
2 115 7 3 25 P
o /
S —" k= ~
w 2 /
113 .é 15 A
> /
112 1 /,
111 05
110 0
40 20 0 20 40 60 80 100 120 140 160 0 5 10 15 20 25 30 35 40
Temperature (°C) Vour (V)

6-14. VOUT >4 Eifi & VOUT LDBR (T4 —F RU—7)

Vour sink current (UA)

15 1.01
1.46 1.008
1.42 1.006
1.38 1.004
1.34 s 1.002
1.3 w 1
o
1.26 > 0.998
1.22 0.996
1.18 0.994
1.14 0.992
11 0.99
40 20 0 20 40 60 80 100 120 140 160 -40  -20

Temperature (°C)

0 20 40 60 80

Temperature (°C)

6-16. Veer LREL DR

100 120 140 160

94—
o \\
90 \\
__ 88 ™
2
% 86
3
84 \
82 N
80 \
78
0 250 500 750 1000 1250 1500 1750 2000 2250
Frequency (kHz)
6-17. Dyax ERIEBE DR
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INSTRUMENTS LM5123-Q1
www.ti.comlja-jp JAJSKQIC — DECEMBER 2021 — REVISED NOVEMBER 2025
7 SH4HEREA
71 =

LM5123-Q1 7/ 3 A AL, B2 FifE— Rzt L7o, AJJ#EBAS RO R R A 2 e =T, 2073
AAIE, PRy M TURED I BMEL, F2, g BMENA)—T B —R &2 T2 720 | AN LB AR ORI TN
Y7 RbAVZR/IMETEET, SIS, ZOT AR, lq BT IUENT =T R =T =R TOSASZBEIC
BRELTWD720, BIREENFEH L2l —ar BREIDL EVEA OIS /82 2o FNRETT, H
NBIEZ N vF e THREZ AL CBIMNICT vy T A TEET,

AT NAADIENADFITE B HEOT— LR 77 7bn—K X7 &R —hLTOET, BIAS 78 3.8V UL EDH
BB NATIEIENL 0.8V £TRIFAZENTEELT, AT 7 B EIL, ST 0Bz I 100kHZ~2.2MHZz ©
B TEIMIC B S AR RE T, 2.2MHz TOAALYF L7280 AM B3k e D T3 5/ IME S, Ya—iay a0
Ro/NEUp L RIS A EBTEET, arbn—T T—F% T 7 F ¥ILD, 2 =X T —F T F v L
T, BB E PRI S COBE AT #L T E7,

E— 7 EIHIR (VN DEFFH 2D T—E), ImBIERHE, —~/b Uy MU E ORGEIED NS LT
F9, M a7 R, T ar T~ T ARTNT MEBAER ., BNROFERETOUV—RL A Sor—1% EMI O
I L7 aAN—2 D[RRI D E T, BIEREIZIX, L PR EENET,

« 4L UVLO

« FPWM

o HAF—K Izl —Tamr

o DCR A& 72 EFHH

o FurSwIIL VT AZ—h

o NU—TYRALDlr—H

\}
7T2HETOY IR
VLOAD
T VOUT/SENSE
; 'l' /|-+\ Min. Peak G/L VCC_EN
Courl VU Comparator v v
BIAS ZCDTH V,
g zcp — VoS vouT—o 9 .
R 4— SKIP VREF
LoD Ly Comparator T omy g
m R
an ™ Q s «—DE/SKIP o VREFT
B PWM  Peak eference

generator Rvrers

Comparator 450mV
4 -

VsuppLy

Peak C/L
Comparator, 7

VCC_EN2
CP Enabl OLK,
nable
RUVLOT ) T DMTAX
Runos Wl SYNG/ | Giock
Generator
Selector
SYNC/DITHER/VH/CP J_‘ RT

<

T

Rr
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7.3 HRBESKEA
ey

TNAADKERER A Z FE AT, BV ay 74 ARt A TTESV, £ TS ATHR =S TNDT A
42@%%{‘*‘}5%&0“%&@24/?/7 F—FOREHICOW TR 52 R £,

ZDE7ar THHAT T A—FRLAL I a/VROEIL, FRICFEIR D72 W RVY 7 7L AE T, B/ ME.
B KA BEUEMEIZ DN\ TE, TS/ B R L TLTES0,

7.3.1 T/NAL ADEXNE | BXHE (EN, VH E>)

EN 28 EN ALwia/LR (Ven) & FEID, VH 23 SYNC ALwiabR (Vgyne) & FEIZE, TS AT v MO LE
9, EN 2% VEN Z ElElpE, F20E VH R Vsyne & BB E FARALATANIRVET, VH BT, TA AT b
Z0 T HHENE 40us ONEREIEA R AL 97,

T EN B O 33kQ WER VZ T ARHTDY GND IZEE SV TRY, By a—T 4 VT EEORR S To 4 —
VA EBIELET, EN 28 EN ALwia/LR (Vi) & ElBIDE, 33kQ HEPLITEIRISIL. lyyio-Hys BIL —ADH NI
725 TC UVLO #re xRt L £7, luVLO-HYS FEUEIL, EN AL g VR EIEFITE COF v XV 7 % hIETH50105%F
IHTVET,

VsuppLy

EN/UVLO VeC2Vicouwo

Ready
to start

TSD
Configuration

L
Ven b Enable
33 kQ VCC
ﬂ PD VH 2 VSYNC
Configuration

B 7-1. EN/UVLO EIf%

7.3.2 BEFE VCC L'¥a2 L —% (BIAS, VCC E>)

T NA XX, BIAS U0 Eﬁj\:?ﬂ:\éﬂé BT BV O VCC X oL —Z &L CWET, T ARE N2 DE, N
VCC V"'?:L[/ 2% 50|JS AL, VCC 25 VCC UVLO ALy a/LR (VVCC-UVLO) % kalaé 120|JS T NA AN
BTG SIET, 7/ AR oy M S VCC 43 2.2V & FIHBE, 7/ A XMy b ES, 7734
A FRERT DG AR, T AAAZ Y Yy MO T 5 AR L 3, RIS, AR OASyF T E—RE
VOUT i,

EEE VCC L=l —#|Z10 BIAS B2 % 3.8V ~ 42V OFEREE I E#EES: T&XFJ, BIAS 78 5V VCC L-F=
L—yay Z—7 vk (Wyecreg) &SVIEWEE VCC 1%, VCC L= —#D 1.7Q EHUCER 35/ s kay
TIRNEET BIAS VU EEISBRELET,

HELEXND VCC a7 o DOfEIL 4.7uF T3, VCC 2T U Hd, T /3 AIZTEDRVIT-31FC, VCC & PGND ®
MICELE T2 M ERHVET, HEREND BIAS 27 VW Offiix 1.0uF T3, BIAS a7 Uik, T /31 AL TED
FROUT-31FC, BIAS & PGND O E AL ENRHVET,
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BIAS VCC

1.0 uF g 5V VCo g;u uF
Regulator

B 7-2. BEE VCC L¥al—%

VCC L ¥ =L —#IZ1F VCC il [RAREE D HA S TERY, VCC BV PR TT IV NI LIS E DT /SAAD
BEEBIELET, VCC L ¥ 2L — XD i/MEGRE NIE, T A ADRERFEIT 7747 E—REMER OV I
FBUWTH 100mA (lyce-cL) T3 VCC LF ol —Z D/ MEREE/IL, AV —7 F—RETT 41— A= £—F
DM, F721% EN 23 Vg 2 FEID, VH 23 Vgyne 7 ERIDE 1mA I FLET, VCC L ¥ =L —#iT, WHIRTA 3%
FOML O NESE I IR A G L £, S5 MOSFET (3, RIASDOIHE BT lvco.cL AT TR DI IFEE RS
WIBDUERHVET, RIASOMEEERIT, X1 CHEATEES,

Il =2 x Qggsv * fsw (1)
ZIT,
* Qgasy 1L 5V D7 —k Y—RABEIZBITH N F¥ /L MOSFET &7 — &AM T,
3.8V Kiifid VIN BI{EN LI AL, BIAS B2 HEar _R—2DOH ) (Vioap) (ZHEHRET 20 ERHVES, BIAS
v % Vioap (LT HZE T, BIAS 78 3.8V #2556 At N—2D ANJ1EE (Vsuppry) 7% 0.8V £ TR T
THIERHVET, &/ VsuppLY DFEMIZHOWTIL, BV ay 7.3.47 #2RLTTEEN,
7.3.3 BESHX 1 v F >0 E— FOEZHR (MODE E>)
T NAAKERIFIZ A DOAA YT 7 B—RPRISNET, T /31 AL, MODE B> 37 a—T7 0 7 O4E . Fi-
I3 MODE & AGND D2 500kQ KV REZRIHAHHGRSIL TVDIGE | AF YT B—RICHRESNET, 7 /31 ANR
Ax v/ BRI INDE, 22— F =BT A RAE TR T HET, BARMANY T 7 F—NIEETEET A,
T A ZADOKERFIZ MODE B> O &L 0.4V (VMODE-FALLING) A DY H . FITHHEINTODIGE . 7 /31 AT
HAF—R xTIal—ar (DE) E—RIZHRESNET, 7 A AOHERKIFIZ MODE B> O®EEN 2.0V
(VMODE-RISING) LLEDGA . F721E VCC IZEE S TV A E ., T 73 A 1L58H PWM (FPWM) E—RNICHERESNE

T, T3 AN DE £721E FPWM E—RICH RSN TV B A, R T2 287K BRAT AT 7 T—REEE
112 DE & FPWM E—RORICEIICE T CXET,

Closed during
«— configuration

l: MODE MODE | FPWM or DE
Selector [y sSKIP

Closed during

I ¢ configuration

7-3. €— FRREE

7.3.4 Voyr #EBIDZIR (RANGE E>)

7uyT NARETR Vout HHILT SARDHERREHIERS L, 2= = DT AR HHRTOETER TEEEA, 7
INA ARER R IZ VREF 735 AGND ~O#54t (Ryrert + RVREFB) 73 75kQ ~ 100kQ OFIFHNICH LY. Tl Vout
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HiPH (BV ~ 20V) NBIREIET, 731 2R IC VREF 738 AGND ~DO#EHTAY 20kQ ~ 35kQ DFIFHNIZHS
Bt B Vout P (15V ~ 57V) 8EIRESNET, Vout ¥ =l —ar ORI, BHR L= FMN THESH T
WET,

7.3.5 S/ MEEFEO v 27D, (UVLO E)

UVLO 28 UVLO AL»>a/LR (Vyyo) KV EWEGEE . T A ADKERIMNTE T THET7 7747 T—RIIBITLET,
UVLO EXT U AL, UVLO B> TOWNER 26mV EBIEEAT UL A (VyyLo-hys) & AV F2i3A4 712810 2 60518
M 10pA EHT 7 (luvLo-nys) CTEMRINET, UVLO B> DOEEDN Vyyo A HE, BT 7N BN,
UVLO B> OFEENEZRIC EFLET, UVLO BV DEED Vyyio & FEISTZEA . 72037 /A A0 R i
B I INENTIRY, UVLO B OB ENZFITIE T LET,

ShER UVLO A3 E4R (Ruviots Ruvios) 1. Vsuppry 7% B IO BIEFEIPHNICH S L EI2, UVLO B OFEED
Vuvio S0 ELRDINTEEF T AU ENRHVET, Ryvior BED Ryvios PIEIL. L FOINFHETEET,

v VuvLo RISING
SUPPLY ON ™ Vyyy10_FALLING

VSUPPLY_OFF)
R =
uvLor = TyvLO_HYS

()

VuvLo_FALLING X RuvLoT 3)

R =
UVLOB = VsyppLy_0FF = VUVLO_FALLING

UVLO =5 % (CUVLO) 13, A —T o7 W FRATTEE TOE LW ERARJEREC VsuppLy N VSUPPLY-OFF
ZBREIAIIZ R RIS 725G IR E LRV ET, B UVLO a7 U s REWS | BINOE S| UVLO #4571 (Ryvios)
AT HZLET, IUVLO Hys WARDLEIZ UVLO B OBEAZIRIC EFSELIENTEET,

UVLO Er a2 LW A, BIAS BV ici CEET, EDLH7254Th, BIAS B DELED UVLO BV OEE X
DHIRWG AT, e/ 5kQ OEHTA R L T UVLO B ZBRENL £,

7.3.6 VCC HOLD #Z/ L /=EZHFE (VH E>)

VH 7% Vgyne & ERlo7o b T AL i 8 F 72 1L B 3 2 M 3 B E 3, 7 S A RO 2358 T L, VCC
I/ﬂ?;l/~&75§7ﬁ?/f7"&:f;0iﬁ‘o 5“/\/])Xﬂix/])/9::/7€f1'§‘ibiﬁ‘7)\ EN 73 VEN Z FEY, VH R VSYNC % k[A]
BEx NCC L¥al —¥ET s7 47 \ ML ET (9 7-5 2 BTR),
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BIAS

UVLO/
EN
|
___________________ N/ A
:120-1_15 (Typ.) 1120-ps (Typ.)
| conflguratlon : configuration
VCC DR | time } | time |
> — , —
50-us (Typ.) | | I
internal start-up delay | | |
SS | ! 1
| | | |
| |
| |
|
|
L L
LO | |
| |
|
ss =VI.OADXVTHK : !
VLOAD(TARGET) |
|
|
|
!
Vioan

7-4. AERY— 7 v TiEAE —A 1 : ENJUVLO IC& BRI — b7 w7, VH < Vgync BEICHIEE)

BIAS
UVLO/
EN !
]
- - |
1120-ps (Typ.) :
I configuration \
VCC — | time I |
— " , |
50-ps (Typ.) | [ |
internal start-up delay | |
ss | '
|
|
|

|
0 L LR
|

|
ss - Vioap X V1rk |

VLOAD(TARGET)

Vioap

7-5. AFERY— 7 v A4 —R 2 : ENJUVLO IC&BRY— T v 7. VH > Vgync B ICHIEE)
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7.3.7 AL L Fa L —>3> =5y S (VOUT, TRK, VREF E>)

Vout V¥l —Tay #— 7k (VouT-Rea) 1%, NERTT— 7o T OERMEEF THH TRKE LV EFEEZT 0T TLTH
LCIRETEET, VourRes o)fer T, TRK EFEAS 0.25V ~ 1.0V ORICHAB A 52 HIET, A A5
AD TRK B NZXKY, 22— — (X D/IA > "—X%2H L CEE, £721% VREF & AGND O DKLy T 45
(RvrerT~ RVREFB) \—Eff"i:’j—é\_kf CUEEE TR TN TEET,

ZOFRAAL AN OFEEVT7 7L A (Vrer) ZHERE L, HEHIERRICED TRK BB EARETADICH T E
ﬁ“ 7/\4x IR)—T7 E— I\it 174—7 x)u7 %th VREF %mﬂ;ﬁéﬁ ﬂE'me“émb %45@%@)771/
54@73 HVET, 470pF %?EHL&*T

RyvrerT & Rvrers AL C TRK BV DOEEEZT T T7 5T 556 Voutres (TP FOIDIZHEA TEET,
il VouT %B

v _ 20X RypEFB 4)
OUT_REG = RyRgrp + RVREFT

A Vour HibH

v _ 60 XRyRgFB (5)
OUT_REG = RyRprp + RVREFT

TRK BV OEEIXT V747 E—RTEIICT B TLTEDLD, = _Xa—7 "of U 7 EBIROBR G @ H T, b
Tk P ERERETH5E . VOUT B O EENT< U RNITBREL., BIEEERICNE OB EE - IKEE 2
=S PRI FTENZ2NEINZ, TRK B OEEZ+ 7L Hﬁﬁéz\gz HVET, AT T ATIDEINEN =5
A, TRK BV TCOavw REEDANL—L — KR T572912, RC 74 4#% TRK B THATALERHDE
T, B A ST EIILELE AN EZHINT 554 :lv‘/F‘%%@X/l/%V*Fifdiﬁ?Eii?i%%ﬂﬁﬁﬁ“é%gﬁ%@i
7

VREF

CVREF
Rvrerr TRK

RVREFB

AGND

(a) (b)
R 7-6. AMRT v TAHNICL S VREF (b) R L 7= TRK $# (a)

FPWM Eh{ETiX. Voutreg 137 4—7 AV—7 E—RHFIZ TRK BV BIEICEBIGEBRELET, AF 7 —REiL
T A —R B—R#{EH, VOUT REG 37 4—7 A)—7 =R HITHRK 20ms DIEIET TRK B EEZBEHFLTH
BENEERHLET, EOLI7e5METH VsuppLy M VoOUT-REG JVEEWEE . TRK 27 0/ 7 535X IFHCIERL
TLIEEW, Vioap BT 44— AU—7 &—KRT Voyt.reg & FHEIDE, 7‘/\/]);( X Sus OEIETT V747 E—RIZH
fTLETH, 74— RU—7 E—FT Vourreg » TRK IZE->T Vioap ZHX THIMLIZGA . 734 A3 K
20ms DIFIETT 7747 T—FITBITLE T,

7.3.8 ABE[FRZE (VOUT E>)

F A RIE, FIE A —S A OMBEITRF# (OVP) 21§ 2 TVET, OVP S —213 | N OHH YT 2
T VOUT Ev#EEMRLET, VOUT B OEENBEEAL v 2R (Voymy) & LEBE, OVP zxn@_@wiﬁ OVP
NNIHENDE, FALRZFAF—F T2l —var Fodzrdy7 TR CPRBHARESNGET, n—HAF K
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SAREA TN TAAPAR RIAABA AL ETF. FPWM E—F Tl OVP R A SH Tha— 341 K433
AN AN

OVP A7 —Z A7l bt 40us 127258, TRARTT 4— 7 AY—7 T=—RIZAD, [INAPAR R7A43% 100%
Z 2L, %ﬁéﬂé VOUT 3VT/'H‘ (CVOUT) X 01}JF "C'?FO

7.39/0— 2y R 4220 —% (PGOOD E2)

ZDTNARF, T — TR A0 —4 (PGOOD) %1 2 TEY, v —rr o7 LEREfi#F{k c&Ed, PGOOD
T4 =7 RL AT, 5kQ ~ 100kQ O VT v 7 RETASMBIC i CE £ T, VOUT B OEENMREEAL v
Ta/LR (VUVTH) JOEWEA ., PGOOD Ay T34 —7 2720 Ed, VOUT B2 OELEN VUVTH FOER X,
UVLO 28 VyyLo Kiili ThHEE, VCC 7 Vycc.uvLo A ChHEE Eoidth—~ /L vy o iz, PGOOD v
NITTURICTINE T ESNET, 26us DILH EAVEE#E 21us @E%Tﬁi‘bH#F'aﬁ%??f07‘v‘y?‘ﬁ%£7/rﬂ/§w:ct
D, @BIEHLIZLD PGOOD (E 5D~ 1- 7 NZ Y 28 4, PGOOD £ OfEEIT Vyour + 0.3V 2257 41F
TEEHA,

426 us Delay
Vovr ' ¥21 us Delay PGOOD

4-cycle
Delay

7-1.PGOOD A > /7 —%

7.3.10 §H9/IC 7020 5 A GRELR A v F > 2 BE# (RT)

SYNC AN R 7 2y 7 S HIINES TRV A RT & AGND LD REICEE i S L7- Hi— o RT #i$tic k> TF
IAADAAF T TR RESNET, RT A0y F U7 JHEE (Rr) 2R E T 2720 OEGUEIL, LN DIHITF
HENET,

_2.21x 10
fRT(typlcal) > (6)

RT B NE, THAANRT 747 F—RDELE, FTT AL OLEIT, NEID RT ¥ 2L —ZI2E->T 0.5V (T
Falb—hsnFET, X 7-8 (TRT LT, B _24/?/7ﬂ{§§5€%$}55’1 7T LTEET,

RT

Higher Fsw 1

7-8. RiREAKR Y EX I DE

7.3.11 9,820 v Z [ (SYNC E>)

FORAZDAA T T TR E L, SRSV AE B ZEHE SYNC ENZHIINT A28 T A ray bR cExEd, N
Hoay2i% . NES PLL 20 L CONER RIS L ADSES Es oy P CRIBISES, A L, SYNC B 24050
T IURICEERLET,

Copyright © 2025 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 21

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/jp
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

13 TEXAS
LM5123-Q1 INSTRUMENTS
JAJSKQIC — DECEMBER 2021 — REVISED NOVEMBER 2025 www.ti.comlja-jp

SRR S VAT High Yy 7 RAET Vsvyne JE<, Low Yy ZIREET Vsyne FMENLEDR BV ET, SR
INIWVADT 2—=T 4 A7 VZHIRIZHOEE AN, Ay SV AB IO INAT 7L ADIEDS 100ns KO RV LEE
WHVET, SRSV ADE T 7 BELO K8 Al T BENRHYET,

200kHZ < fgyng < 2.2MHz )

0.75 % far(typical) < fsync <1-5x frrtypical)

(8)

7o& A%, 350kHz (R HEfE) DAA Y F L 71BN TIE, RT itz £ 8+ 52L72< 263kHz ~ 525kHz D27y 7 [
EAN=F DI, FFED RT BHIALETT,

Rsvne
] sYyne
SYNC rising threshold
SYNC falling threshold
SYNC
RT programmed 7 cycles ~150us Clock 2 cycles RT programmed
switching PLL enable delay ' PLL lock time ~ Synchronized SYNC exit delay switching

7-9. 9448 0w & FH

EDIHEMTH . BIAS BV DO EEN SYNC B O ELEIDH WG AL, &/ 1kQ oA H LT SYNC v
ZEREILF9,

7.3.12 7025 v 7/ #EX N2 F5A (DITHER E>)

ZOTRARINE, AT 2ar DTl T T NALRASINT L (Iayy TP 7)) #§REN®Y |, DITHER & AGND &
OMcary T o2 T AL EMEENT T, TAPVT arFoPE2@L T 1.0V 2R ELTE A N A RSN
F9, ZOEMAREIE, RT PLICE o THRESND B END —6% ~ +5% DOFIFH T, BRSO B EEELRLET,
FAPV 7 REOEIT KRR EHOL — R ELET,

22 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

i3 TEXAS
INSTRUMENTS LM5123-Q1
www.ti.comlja-jp JAJSKQIC — DECEMBER 2021 — REVISED NOVEMBER 2025

| DITHER

CDITHER i

Ipither = -20UA
1.0V +7.0%

3 %
1.0V -7.0% g
IoitheR = 20UA - > Dither disable threshold
Tmoo =1/ fuwop
DITHER
N Clock ditherin T RT programmed o
RT programmed 9 1 Ewitgching

switching
710. R4 v F U RBBDT 4+ U

T APV 7 EIEETE—2 EMI 2 BRI T Di2i%, ZE 5% RT A v F 78 I0E Kig KL< 324
ERHNET, FFEDOEREIEE (fuop) 12OV T E?ﬁtTﬁﬂ/& KElL, X9 THETEET, fuop & 9kHz 7=
1% 10kHz (23R ET 2005 w87 H3 H T,

2044
CDITHER = Fyr5p x 0,297 9

DITHER % AGND (Z8sf5i 928, 7ay 7 TP 7RG S, WHZEIRERIE RT HHICRIESIL TS IE E)E
BECCEMEL £, SNSRI L ABHINS TV D EES, Zayy TA PV 7137 1 2—7 VShET,

| DITHER

B 7-11. T4« YU T OENEA Y | 7D

7.3.13 7O >5vI7N Y7 R XL —F(SS E>)

A N=RTY TN AZ—MERBNH DT | EFRIRIEOENERA L NETRMZNT CRIETEE T, AX— Ty 7l
DAR ALY =V AR T 5728, T /31 A% SS B EB/EF2iE TRK BB (Virk) W T IUNEWFIZ, =5 —
TT DOV T L AEEELF 2L —hUET,

WD 20uA V7 A% —h (Igg) BEiiti%. VCC B D5 Vyec.uvio ZHRZ 1214, 120us 721412720 E, Igg X, A
YIIAG = AT oY (Cog) DEBEEER A EFSEET, TORE, HABEENKEICEFLET,

FPWM &—RCi, 8S BV OB 1.5V RO, 7/ A RLRHIT A4 —F T2l —varZ2iT0ET, §S
EVOBIER 1.5V 282 5L, 7 AAEL ORI (ZCD) AL vsa M 4mV 705 145mV (2ik 2 1A LS,
HAF—R T3zl —arhb FPWM B—R~DAL— R EB 2 EBLET,
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VCC  ____, /
UvLO |ss 20uA
VCC —— J/
----------- 1.5V
""" Vrre
SS >
‘ R Transient period
P
120us .
delay Forced Diode
Emulation

B712. Y7 FRI— FBLULFPWM ADRA— XI5 EE

FENRRY T, FEHIVEEDNY T IAZ—k 2T 7 ORIGRE DO RJEANTJEEEELNZD | VT hAZ— NRE#]
(tss) IANEREBLIZEH>TEELET, AEMREYTO tsg (& X 10 CRHAEINET,

¢ v
tss = VIRK X goa1 ¥ (1 - —5%%},) (10)
— I REFCRIBIC 2D TICaL N =S RE TE DL, VT AZ—MERE I RSRETHILE BT TOLE

T _0)7*/\4’7%‘)$$Ji77 )b‘*‘f/ﬂ/f%ﬁﬁﬁﬁkhf@iﬁﬁ#éiﬂ/\ I, TEORTRIEFIREBITET D812

it\ FORA I D SS M35 FB ~D 7T (VSS FB) b TEY, FB XY 55mV &\ SS #7707,
TR IR Tt 256 AA T2 AR RALGEITEILET, BItHIIBAL v a/LREB 2 7VWEE 32 [H
ﬁmbf?%/%/ﬁ YA NVDFAELTZSA . SS 1D FB ~OITT I SNE T, ZOrT U7, MR E
TR AR EERS D —2 % /MRS DDIZES B ET, SS 8 1.5V 2258, T A RIT —7 AV—7 &
*‘F‘&C@ﬁ“(%ifo SS H I NE T L TCAAF L T oAb T A EITHERE L 8 A,

7.3.14 BHEBIEBIEE I >80 8 >R T5— 7> T7TELILPWM (TRK, COMP E)

FOSARITIE, NERRAE IR E SR A NS L O E T, NERRMB BT ESHE, WO BV #7802 25— 7
LT OEUAN RS, TRK EVBIEIL, Y7 MAZ— AT T Linfh, WER Lo & 74 A 25— 7T OEA
T TarSAUET. W HE I 2 75 A 25— T 7, BN (Ro = 10MQ) &5 #0kiE (BW = 3MHz)
BEOC L7 (FEY—2) BB THY, 55— 7o 7OAANEEANOEICHHILET,

55— TUTD Hjjjﬂi COMP I:°E/Gl%ﬁ§2}’bé7‘:&b\ BAT 2 @/1/““70*%{%?*/}\]7"7%{%% T%ij—o RCOMP\
Ccomp. BLUOA T vard Cyp V—T7HilEE i 1X, =F— T 7O AL LN OREZRERLL . ZE LTI — Tk
BEraFEBLET, ZOME Ry NI —21280 FEFITMRWERR B o, AR D 0, @ E R E OB A& A HS i
3

7-13 O PWM R —H % RSN - A 2 7 2 E i L AEiE 7 7 O A#t %, COMP B &1L -0.3V
DOWNEA 7 By hOA R L, RSN A ¥ 7 2 & L AEE T 7 D45, COMP BV &£ L -0.3V
DOWNEA 7By D EFHEVORENG S BIEOTF ANV EK T LET,
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Rs VsuppLy

VAN il

CSN CSP ;l;
VCCiEN VREF
Gain=10 1V L 4
L
voutT—~_ 9 Curer
gl TRK Rvrert
l Reference 4[
-— : )¢ R
PWM generator VREFB
Comparator 0.3V FB T AGND
DC offset Bypass —|
Mode
N lss
SS
-+ COMP ;; Css
F{COMF’

Chr

(optional)
g Coomp

K713. T5—7>7. EfBET>7. PWM

7.3.15 E MR & LA #1& (CSP, CSN £.)

DT NARL, FZh T AL D3 10 (Acs) DB T 7 A5 ThY, PWM = XL — XN AEHE 7 7 %
BELT. BT 2—T 4 VA2V TOHSEHEIREZBIELES, T80 R, BB R 77D AT 45mV o
— 7 BBeAHE T (VsLope) AL ET, ZHuE, PWM =28 —& A F)T 045V B —2 (100% T 2—F 4 A~
V) ORBAHE T 7T,

B —7 BT — N ORIEELG CE N, ARAET > 7 OARLL, 7 2—T 4 A7V EOEE T EGERBR B 2 1k
To7D MHSNDALZ 7 ZBROED FAYABLD 57 L0 REWVLEBHYEY, LIS > T, ABRLHIE D F/)
il =11 27 T UERHVES,

0.5 x (VLoap - VsuppLy) / Lm * Rs * Margin < Vg opg * fsw (in Boost) (11)

ZZT,
o BRI TRVREL I AN—=T5700  RIBEFCET1.5~1.7 2B 30OLET,
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A
Vv

Veomp
0.3V offset ¢

I 0.45V x D

/

Sensed Inductor
Current (10 x Rs x o)

Internal Slope
Compensation

»
»

® 7-14. PWM O /SL—4% AH

7.3.16 TE—2 E##IR (CSP, CSN E>)

CSP-CSN EJENRY AV VN OEFHIRAL v a/V R (Vo) THD 60mV w258, BRI /L —43
LO Q&= HITEIELET, ZOT RARIE—IEiiE —EMEICHIRL, 2OV —7 A X 72 EFHIRIZA TR
J:U“L‘Hjjégj:@ HIZHOToT—ETT, A FTHEN ﬁ@%ﬂbﬁk‘?{‘foﬁ& A IR ETRDA— 73— 2—hD [ eI
HHGEE, BRI R —2IERHIRAL v 2V R R ICERIETHE T, SNV AEAF T LET,

Rs VsuppLy
Y

1
T 5

Gain=10 ' CS Amplifier
Current Limit i

Comparator

0.6V

7-15. BRHRI /L —%
YAV NVENLOE — 7 EIEHIRIL, IROIDICHESIET,

0.06
IPEAK—CL = R
s (12)

Current Limit = 0.6V

/

Sensed Inductor
Current (10 x Rs x o)

»
»

7-16. BERFIRI /L —FAH

HIEa _—=220% BIRNPSANAY AR MOSFET RT 4 FAA =R L TATRA~D, BRI /SAZ L — /A0
DET, _@/\XWEIT FIEay =3 HWOBIEN AN EBRELITTWGE ., FREENU ToOHE, B —7&
TEHIR R R (R A B (ton-min) FPHICEIEL 72 e — 27 i il R E) 2428t 22N TEER A,
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7.3.17 BAT 2 —F 1 Y12/ ERDDEFBIATEE A > FRID IR

ZOTNAAT, HBFE AL TSR ZEND A TRWERNIZH IS T 272012, I KT 2—T 1 A7 H|R
(Dmax) R/ NA TR AR L ET, Duax (¥, CCM e Icx — 4y MY T EIE + (VLoaD) TR CEH KA TIE
JRFEIE (VsuppLy(viny) ZRELET 23, DCM BIfEHICS =7y M EEZ R TED Vsuppryviny 1% Duax (2d-
IS AL E 1A, COM BRI — 7o b D IEA B G Vouppyung (5L L5 (HERE Cx £ 11 6-17
HEIRL TSN,

VsuppLy(miNy = Vioap * (1 - Dmax) + IsuppLy(vax) % (Rpcr + Rs + Rps(on)) (13)

ZZTC,

* IsuppLy(max) 13+ VsuppLy(miny TORAATI BT
* Rpcr &A% 2750 DC HHTT,

* Rps(on) (¥ MOSFET DX — A AKH T,

;FT%’@:@}:U \ﬁﬁ%ﬁ:\ Folx VSUF’PLY n VOUT—REG @:iﬁb\fﬁm N Z‘%fﬁj‘/ﬁjﬂ?ﬁﬂﬁ‘ tON MIN J:D%E'I/\iﬂ/ﬁ\\ :71/\/(Xﬂi
T—H AR RITANRNONNVAEAFY T LET, ZONNVA AFX v 1E, TUH LR EEDO IR A ET, Vsuppry ¥
VoutReg JVBEDLIZEWELEET EA-T5&, B RN 0 12720 L SIS T A RIS A S A EEE BRI T
TET , ZHUTED, VOUT BV DOEIEMN Voyt OB EWNEEIT, NAYAR RTA38 100% A 12720 E T,

7.3.18 74— R Y —=F E— F&E/Y1/YXB)fE(HO, CP E>)

SS N 1.5V B2 DHE, TAARTAIRKED 40us 23 OVP AT —H R Z/go7244 T, T 4—7 A)—7 T—RIZBEITL
F7, Vout 2 Vovp & THEISE, FTRARIT 7747 T—RIZEVET, SAXZREMEP , AV AR MOSFET ORT
4 BAF =Rk TRAETHHREEZR/NRICIZLZENTEET, FFIc O W7 ar 74151258,

Skippin
LO-PGND .~ Pping

Boost : | | |
Output " "
| | | |
| | | |
| | | |
Boost | | Bypass Operation | |
Input : : =: :
,  Pulse ,  Pulse
Skipping T 1 Skipping |
HO-SW |;.‘_._._.: :_‘_._._.:
| |
| | | |
}  Pulse | Pulse
| |
1 . Skipping |
| | |
f | |
| |
l [

7-17. CCM EMERED PWM D 5/8A /IS AANDER
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Boost

Output !
|
|
|

Boost |

Input

Bypass Operation

A

Diode Emulation Pulse Pulse | Diode Emulation
T T 7 Skipping Sklpplng |
HO-sW B
Pulse Pulse :
1
|
|

Skippin
LO-PGND (PRNY

Sklpplng

| |
| |
| |
| |
| |
| |
| | !
| | o
| | |
T T 1
i | |
| | |
| | |
| | |
| |

| L.
| |
| |
| |
| |

7-18. DCM EWMERED PWM 1> 584 IS ANDER

7.3.19 MOSFET RS 14/V, ABEZT—F 14— F, ESy T E— FDKERZE (LO, HO, HB £>)

DT NARAL, 2.2A D —UEifiz) —AL, 3.3A DY —IEifias 7 T&EDH N Fy /L nyy”7 MOSFET R74/3
2 TWET, LO FZA X VCC oS, EN 23 VEN % kY, VCC » Vvee-uvLo Z ERIDEFNIC/eD E
T, HO R7A/3% HB O EES4L, EN 23 Ven Z E[FY, HB-SW % FEEN HB UVLO AL wim/LR (Vug.uvio) & E
[E1 AR S) [t = S

SW BV OEENT—H AR MOSFET 24 2T HZETH OV IZ725L, Chg 1FHENT —F A4 —RZ&f LT
VCC Mo FBINET, Cus IZHELRES LA MEIE 0. 1uF <7,

LO & HO O NI T X 7T 47 Ty REALFIEIZIVHIISNADTD | W5 DB EIRHZE — A Sb I EiEH
FHZBHVFER Ay TAAZN LO DF—2 AU BIERTDE. T T T4T TyRFALOuT 7 (ZXD, JiZ HO B34
12720 HO-SW B EDIR T Z2HFHE T, FD% ., FVEIE (tpy ) P& T LO BRAUIZRVET, [RERIZ, HO FZA 3D
4 —F 1% LO-PGND EBENMESNDLETEIESINET, EDH% ., FLWIEIE (tp ) D% T HO 75%/ TIRVET,

BIAS v OEEN BV VCC LFal—gy X— ’7/1\7’&—Flﬁléf5'/\i MOSFET DOi#JUFFIZIER L TSN,
12, (% BIAS LU IE TOAY—T v 7T, MOSFET #7221088 (k351213 MOSFET AAvF 04—k 7Fh—7E
ani» BIAS "> DEEIVBIESTHLENRHVET, F74/\0>Hjjjﬂ3ﬂfn AL — T T BT MOSFET O —k 75
BIELVBIERWG S, 2 NR—ENELLAZ =T 7T KT 2—T 14 PAZLTEVIHEE I OREDEE
foCZoT EVERBHNET, ZOSRMIT, IVEVAL YL a/LRD MOSFET &R 427>, BIAS BV BT 57l X(c
'7*°/\‘/|’7<%7T/ WZTAZETHECEET, EOIIRFMTH, 2L R—FR A A TEAETHEXTEEDBHLETT,
INASZEER . HO-SW O/ NEJF I 3.75V T,

VCC
DHB
Qpump HB
ZCD —p
] Delay [— HO
Level I: /I/— sw
Shifter Adaptive
Deadtime
I: VCe
PWM —e Delay |— LO
PGND

B719.7— b ¥4 F— REARLE RSA/N\EE
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Ehy 7 T—ROHFERHE T, HB UVLO (2X->ChIH & E T, HB-SW FE/E2S HB UVLO AL v =/LK (Vhg.uvio)
Z FlalBE, LO IE 75ns (Zh7-» CIEHIICA ALY A Ear T oY 2B RELET, ZOT A ATIE, &K 4o
ﬁfﬁthtﬁ?ﬁ BAA YT VT INARE T, K 4 DOER L2 T —MNERBANT T D% T, T/NAAL 12 A7
DT TAA T U T ARy T LET, 4 DOHEBLIEZHREAN T 7 WN 4 By MTbI %I, T /3L RNH
F:/Tﬂf%ﬁ}ﬁ ECEIRDTG 6 TAAAARFIAAF U T2 kL, ey T—ROF 7RI 512 A 7Lz
BAITLET, ey BE—FOA 7R F, PGOOD & SS i3S ET,

VB THIUL, TNVE T PNP b A& LW HN 7 — MR BN T 528 T Ay Ty ) —REEDAL—L—
MNedldECExET, F—MEHIZBINTDEERNT v N H A LHELR DA REVEDR B DT80, + 7B B NLIETY,

,_l

RaL

QaL
PGND

X 7-20. RJ)V— L — MBI

7.3.20 =V >+ v PO MNRE

W —=~ /L Ly 7 (TSD) I&, A ERRSE (T)) 28 175°C 2R 1L &I T A AL R #ET D=0 I H Sh
TWHHEEE T, TSD BMEEIT5&, 7 A AIMEIHE B IOV —~ /) vy "7 REEIZEITL, MOSFET RZA
NEVCC L XL —HF N2 ET, Ty MR T T 5L (BEAT U AFEAREAEIL 15°C), T/ A AIXFEREILET, RV
—7 B—RERIFIT4—F A —7F =ik, TSD IZER LS ET,

7.4 TINA ADEEEE— R

741 TNAL X XT—F X

74141 >% vy MO UE—R

EN 7% Vey 2 FIEID, VH 23 Vgyne % FlEIBE, F AR o hZ 7L, BIAS 705 3pA TSN ET, S ro s
7 E—RTlE, COMP, SS. PGOOD 137/ F  RIHHmENE T, EN 23 Vey & L5 E . F7213 VH 23 Vayne % LA
B TFANARTEINCIDET,

7412 8BRE—R

T INAABRINC A 72 o72L%  VCC 23 Vyec.uvio & EFIDE, 120us 7 A ADER DS BIGSIVET, T /31 A
DRERIRH L, AR OAAYF 7 F—REVOUT §ifl, 7 A ZR vy M TS50, VCC 3 2.2V & TS,
T A ZHERL PNV By SSNET, T ARG TR T 25513, T AARE LYy MO § 52 AR L £, AR
1%, 33kQ MNEE EN L E T U ARBI M Em S, VCC L ¥ 2L — XD i/ —AREF71E 100mA T, RT BV 13 NES RT
L Xl —HZEo5T 0.5V IZLFalb—hESET,

7413705747 E—R

120us DOWIAT NAAEL DT T T DL, TAARIT 7747 E—RIZBITL, UVLO VuvLo & LFEl>TWhiid,
TRTOBRENREINIRVES, 77547 E—RTIL, VT RARZ—F 3 —F U ARG EN., =5— T 7R/
nET,

7414 2A)—7 E—K

AN AAYTF LT F—RELTAF Y TR @R L= .SS N 1.8V iz DL, v—Y AR RTA D3
16 VAV DTo TRy F U T B AXy T T HE, T /3 A ;’cx) 7 F—RNIIBITLET, 7 AARRY—T £ —F
BT T DL, 8us DI/ NA)—THEHE, 77747 T—RICEBITCEE A, AV—7 =K, T/ AN
R A LU CEIEEBIR AL, UVLO = S —2 2 kL, =5 — 7o 7 2 85h{k LT COMP % 0. 25V
\ZX—27L %7, VOUT B DEEN, VOUT REG J0H 1.1% KW =—77 o7 ALy gL (VWAKE) T EDE T
WARIT 0T 47 F—RIZHBITLET,
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7415574 —7 AUV—F E—R

SS N 1.5V Z# B2 5E, T/NAAL OVP AT —H AN 4 AN\ LIS TT 44— A)—7 =—RIIBITLET,
F4—TF A= =R FAALAINEIRIERR A S 1L L CTEEBRZIERL . UVLO v L —Z 285 kL, =5
— T EEZLL T COMP % 0.25V |2/ 8—J71LF 9,

FPWM %721% DE & —RCiL, Vout 2% Vovth & FEIDE TAALRET V747 F—RICEVET, A%y £—KT
1%, VOUT 8 Voyth % FREIDE TARARIET 7747 E—RIZRED, 16 FA 7LD VA Ao T RFEAELT
EHICA)—T F—RIZBITLET,

7.4.2 BEFRA v F>L0 E—F

ZDOTNRARZE, 3 DOBAMAS T LT T—RFPHVET, FT—ROA X I XERIETIL, AN E- X mA T
DI TERVET,

A
Inductor

Inductor current coducts continuously.
Current

Negative current flow is allowed.

0A >
(a)
Iy
Inductor
Current
Random pulse skip Random pulse skip
when the required ton when the required ton
0A is less than ton-min is less than ton-win -
(b)
Iy
Igﬂfgg{ Minimum peak inductor The channel enters sleep mode after 16
current is limited consecutive pulse skipping

=== lpeakmin=10mV / Rg

0A

\4

(c)
E7-21. BEREDAS 525 DEHREFR. (@ FPWM(b) A4 F—KR IT3Iab—>3> () RFyv T E—R

7.4.2.1 3% PWM (FPWM) E—F

FPWM E&—R i, AN E X MAMDIRE COA L X 7 X B A ERF R WAL, HEE T —R (CCM) TOEMEN
AIREL7RDES, FPWM E—R ORI AL, AR 2D B A ~ OIS E 23 m0E T A o T EAMREE TH A
v F T AR E THHIETY, FPWM £—R T, S RSEFAS 145mV/Rpson) (CHlRSIVET,

742254 F—KR 32— 3> (DE)E—K

HAA—R =Iz2l—Tay (DE) E—RTiX, A F VX2 EBFROFAUL, AT —ADD I TTAR~D 1 DO HFFaIS
NET, TAARTIAAPAR A F OA B HIC SENSE-SW EJEZ AL . SENSE-SW HEEN 5mV O¥n
FIH (ZCD) ALy a/l R (Vzep) & FEIZE, PWM HA 2L DI OISR DT> TAY AR Ay F oAt 712l
FT, X AA—R =32 —ar R UL, BAMEHIIE, FPWM E—R TORERIDEmHNIETT,
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SENSE + 5mV

SW /
ZCD ZcD

HO-sW |

LOA

-t »

Dead-time

7-22. YOERRE

7.423 FPWM E— RTOBHS A A—R T al— a3 Ve

VITRAF—R LSS B DEILEN 1.5V RO, T SA AL H A4 —F =32 —ra&2fTWEJ, SS B
28 1.5V Xmuniga . BrdEfiit (ZCD) AL alRid —145mV £ T FA0ET, BANIF IE Y72 FPWM Eh{E
PATOIIE B = YV — B0 A X I XERN 14 BT HERHIET,

I R
PREEDSOM) 1 45my (14)

7424 2%y 7 E—R

BAMANY T T T—RELTAX YT B—RFRERIRTDGE . T AR VNVAR RX T DTENT 7T 47 E—R
T 16 47‘4’7/1/@/\"/1/2 A%y T EMH T HER)—F E—RIZBITL, VOUT 2 Viyake RIAE FLIZ5BE 137
IT47 T—RIZEBITLET,

A =7 B—RIZIVBHEIIBATL, AV —7 E— R E<HMER T 08 BBAMRFONRE®mOLIENTEET, AX
E—RHf, 2> SS 2% 1.5V IV KREWGA ., T A RIZ A —R 32— gy TR TEWELET 2, o—HP (K F
TANPE AN D& /M — 27 ENilE 10mV/Rg (IZHIfRSVET, /e —27 B xR 3228 T, FEar \—%
IIAA T U TR B LSND BRIV OB LG THZENTE, AV—7 E—RIZHBEIIBITL T, RA—7
E—REEHERFTHIDTRET,
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Vwake [ Active Mod
Clive Ivlode
vour | I S Q >
_ Sleep Mode
R Qpb—m»
) 16-cycle
Pulse Skip_ Pulse Skip
Counter
Vout-Reg
VOUT
Vwake
COMP /\
~ 0.25V
sz

o L]

< »
< »

> 5us wake-up delay

A
A

16 consecutive
pulse skipping

\

' o
L

Active Mode Sleep Mode Active Mode
(8 us minimum sleep time)

K 7-23. A% v 7 E— ROEHE

»
»

BANAAYTF 7 B—RELTAF YT E—RNEZRIRTD56 . &b VSUPPLY TLO® DMAX \Z&Eo TA IR
(2 =2 A Z 7255 10mV Ofg/e— 7 BRI ET D80T Ly 23RS 20ERHVET,

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

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

i3 TEXAS
INSTRUMENTS LM5123-Q1
www.ti.comlja-jp JAJSKQIC — DECEMBER 2021 — REVISED NOVEMBER 2025

87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

ZDOTIRARIZNL ., VAT LAOR B2 . AS) UVLO, 7 ulI<7 v Y7 RRE—k, ray 7R A~k

7Mﬁ%ﬁz BRI A RERR BT AA T 27 BRI E | WO DA 7 a BEBENRNBS I TOET, I afEmReks

DI=DIZ, MEITGU T, KT 7V r—2alIZNOOBREZHEHEH L COET, Sz >WTiE, [ LM5123EVM-BST
—# AR VB R TIEE N,

82RK&‘NETFT V-3

X 8-1 12, HFEa R—25R T A DT X TOLA T a iz R~ LUET,

VsuppLy
CVOUT T BIAS

VLOAD Cuvce

..... . «—VOUT  BIAS vce —| |—‘>
Rioan sw &' |— HB

c c RT —/\/\/\f| >

OouT2 OouT1 RGH R
HO ss —| |—|>
c Coomp

sw COMP —‘/\/\/;|
Lo MODE —[>
PGND AGND —{>
CSN PGOOD [~V

Crcs Cvrer
* CSP VREF

VSUF’PLY

L1
B

VsuppLy

Rs

RU\/LOT RUVLOS

UVLO SYNC/DITHER TRK

Rvrerr | Rvrers
RUVLOB
CUVLO
T Hi
8-1. 7Y a BB EMARRNEAMERAED > /N—%
8.2.1 Rt &
ZOT TV r—va FIONT) ), HRED /T A—2% | F 8-1 ITRLET,
& 8-1. MEBHIDNS A -4
BRELNRTA—F 1
AR AT BIRFEIE (VsuppLy(MiN)) v
HAEEHIEE (VioaD) 24V
e REREN (ILoap) 4A (96W)
IREAA T 7 TR (fsw) 440kHz
Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 33

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/lit/ug/snvu737/snvu737.pdf
https://www.ti.com/lit/ug/snvu737/snvu737.pdf
https://www.ti.com/jp
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

13 TEXAS

LM5123-Q1 INSTRUMENTS
JAJSKQOC — DECEMBER 2021 — REVISED NOVEMBER 2025 www.ti.comlja-jp
8.2.2 HM/GR5TFIE

[Dgy s Z5—h DYF2l—5) T DL FEDT TV r—ar DL X 2l — A EICRE T Ed,

HebE o R — 2 N RF 72T TV — g B W TIE, [LM5123EVM-BST 2 —4#— /R |2 BRI TLIEE
A

822177V =3 D74AT7

AZRPIRARIR C A EHR KRG/ NR THLZENERENDT TV —al Tl AR T 2800127
% DC #tH1 (DCR) ZE AL T, A ¥ /X EROBIH B TONET, FEHZ —ESE 51213, Rpcre ¢ Cpere 2%
X156 ZNli7- T BERHYET,

Lwm Rocr

!

P'S LYY YN F's

CDCRC l:‘DCHC

LT L
CSpP CSN

<
[2]
[
o
o
— r
°

8-2. DCREfit>> ¥

Ly

Rpcr — Rpere % Cpere (15)

VB AMEIEIR 2 LT PGOOD DB IEA 7 15 L TEET,
vVDD_MCU

PGOOD : Internal 25us pull-down and pull-up delay
PGOOD [

VDD_MCU

/RESET (with additional delay)

CDELAV

8-3. 1B/ PGOOD EJE

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

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/lit/zip/slvrbj1
https://www.ti.com/lit/pdf/SNVU737
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

13 TEXAS
INSTRUMENTS LM5123-Q1
www.ti.comlja-jp JAJSKQIC — DECEMBER 2021 — REVISED NOVEMBER 2025

823 77— 3 2 HIkR

100 T 100
95 = —
90 80 Mv/-\-\M-v
85
£ 80 E 60
) 3
s 5 M
% 70 L% 40 V=S
— 18V_EFF
65 —— 14V_EFF WV
60 —— 12V_EFF 20 d
— JOV_EFF —— SKIP MODE
55 8V_EFF f/’ —— FPWM MODE
50 N I | 0 . .
0O 08 16 24 32 4 48 56 64 72 8 0.001 0.021 0.041 0.061 0.081 0.1
lout (A) lout (A)
B 8-4. NFE & loyr &DBAR. Vour = 24V (FPWM) 8-5. WE & loyr EDBAR. Vour =24V BET
24.4
— VIN =18V
24.3 — VIN = 14V
— VIN =12V
24.2 —— VIN = 10V
S — VIN=8V
o 24.1
(o))
£
S 24 e ==
5
2 239
>
)
23.8
23.7
23.6
0 1 2 3 4 5 6 7 8
lout (A)
E8-6.24vO—RK L¥alb—ary
Copyright © 2025 Texas Instruments Incorporated BHH T 57— N (:‘;jE,f X wé\b-@) g 35

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/jp
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

13 TEXAS
LM5123-Q1 INSTRUMENTS

JAJSKQOC — DECEMBER 2021 — REVISED NOVEMBER 2025 www.ti.com/ja-jp

8.3 X RT Al
LED 77 VUA—3 3T LM5123 ZE L £7, TRK B3~y RV — L EHIHT 5720 12fF H TxE1,

TPS92515 Buck
LED Driver —
o
Vioap A
TPS92515 Buck ~Nr
T LED Driver - —
e el
3 oy
High-side MOSFET can turn VOUT/SENSE  BIAS VCC _| |_|> MCU VDD —
on 100% when car battery g
voltage is in normal range — HB  SYNC/DITHER/VH/QP —| I—{> redd
Car Battery VsuppLy HO PGOOD >~
sw RT VVV > Power Good
indicator to
L L Lo ss —| |—| > MCU
PGND COMP —WH |—{>
CSN MODE |—— VCC
CSP REF/ RANGE
Enable from MCU R
UVLO/EN AGND TRK g Rvrer
% RFTRK
Dynamic
c Headroom
FTRK Control
B 8-7.LED 7 7V —<3 > T®O LM5123
FERIMAFE A TR N — 22T 5I121%, SW % PGND [Z#%#iL . HB % VCC (25t L£77,
Vion
-3 VOUT
g; VGC
e
VsuppLy —| HO
] sw
PGND
CSN
CSP
8-8. JERIHAR T B
36 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

i3 TEXAS

INSTRUMENTS LM5123-Q1
www.ti.comlja-jp JAJSKQIC — DECEMBER 2021 — REVISED NOVEMBER 2025
ERICEIT HHREIF

:0)?/*‘/{2 X, BIEHEPAN 0.8V ~ 42V OEIREII ATV TEMETHICREF SN QO ET, ASEFRIL, ik
BB L, I KA JIEGE 0.8V T TEXLMLERHVET, BIRBLONNYT I (F—7 NVE2ET) DA

/I: ~5’ VAL, ATEIGRIEIC LS GREIZEERE T RRAELZ2WNIDINC, H/ ST ERHVET, a0 /3—
BIRAINC, AT1ETIvT avrF o HOBMNGLEIZR DT kbl&)@iﬁ‘

10479k
101 L4 7O DAL RSAL Y

Ay F o7 A N—=ZOMREIX, PCB L ATV D EICREUEFLET, IRDHTARTANINEITET, ImDET)
ZHNERE B RE A EBLL 2030 | R EMI DA Z f/NRICIN 2 55578 PCB ik s CEE T,

* Cycc. Cgias: Cha. CvouT T NAADTELEFEICE E L F T, EACEE L ET,

* Qu. QL. Cout ZELELET, AT 7 L—7 (Cout ~ Qu ~ QL ~ Cout) ILTELL T/ LK LET, /NMED
®IIvT AT YRR AT 5L V=T ROR/MUIESILET, BUREDT2DIZ, Qy DRV A 0U<Ic
SHOEREELES,

* Lu.Rs.Cn ZhlELES, L—7 (Cn ~Rs ~Ly~Cn) IXCELIET NS LET, /MO E'TIy T avF 4
EERATHE NV ROHE/MUIIENLBET,

* Rg % CSP-CSN (28 L$9, CSP-CSN /& —> 1%, WHNIEARL . 7T R CHDLERHVET,

+ VOUT, HO, SW ZH#ft L £9, ZHIHD/F— 3 FMRA L Z 72 AD /S A% # LTSN BT DB
HVET, VOUT 1T, Q DRUA U EERICIEERR T 20 ERHVET, SW L, Qy DY —AEERCHER T 5
MERHVET

+ LO & PGND Z##iL %9, LO-PGND /¥ — %, FLMEA L H 75 ZAD S A% LTI FNZ BT 2 2373
HYEY, PGND i, Q DY — AFEHET L@&f}u#éﬂ\gﬁ HVET,

* Rcomp. Ccomp. Css. Cvrer. RvrerT. Rvreres RT. Ruvios &7 /SAADIIICELEL , @ DT Fas 77K
T B LET,

« EIRIT TR TL—2 (QL DY —AHERE) 7 PGND #2H T EP (2L 97, @07 ns VIR SL—r %
AGND T EP 2856 LF 9, PGND & AGND X, /31 AD FIZHEFE T AL ERHDET,

s EP O FICVKO0DE T ZBIL T, 7 A AL MEWEREZ M ESEET, BT, & FEORERT e 7
TR T THH L ET,

o THAAD T, BIOEP IZEHIN QWD RERT IS 7708 7L—2%0 LT Coyt & Ciny ZHEHIL 720 T
7230,

Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 37

Product Folder Links: LM5123-Q1
English Data Sheet: SLVSFF1


https://www.ti.com/jp
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/jp/lit/pdf/JAJSKQ9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKQ9C&partnum=LM5123-Q1
https://www.ti.com/product/jp/lm5123-q1?qgpn=lm5123-q1
https://www.ti.com/lit/pdf/SLVSFF1

www.ti.com/ja-jp

% TEXAS
INSTRUMENTS

Analog Ground Plane
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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 ©)
@ ©)
LM5123QRGRRQ1 Active Production VQFN (RGR) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM5123
LM5123QRGRRQ1.A Active Production VQFN (RGR) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM5123

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM5123QRGRRQ1 VQFN RGR 20 3000 330.0 12.4 375 | 375 | 1.15 | 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)
LM5123QRGRRQ1 VQFN RGR 20 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGR 20 VQFN - 1 mm max height

3.5x 3.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4228482/A
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PACKAGE OUTLINE

RGR0020C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

3.65
. 3.35
PIN 1 INDEX AREAJ ggg
j 0.1 MIN

(0.13) #— %

SECTION A-A
TYPICAL

T
n

0.00
ﬁ 0.2) TYP
EXPOSED ‘
THERMAL PAD A\ A o
5 | 11
___ 5 (0.16) 5
B~ - I 4 J‘ o
DO | —g D
SYMM 2 e
2x[2] T e—PpoH—+-—+=—-+—(G— [205+01 D
ts | .« 5
16X | i
I 5 | v b
1
15 0.30
napaal ] :
PIN11D—" 20 | 16 o 01@ [c[AlB
20x 93 — 0.05()
0.3

4225699/B 05/2020

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

RGR0020C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD

‘ 16 SEE SOLDER MASK

DETAIL
T i 1T — "~ —- T
|
20X (o 24) 1 [ . | | (—b 15
L <P (2.05)
16X (0.5)
SYMM

T T -—¢ 3.3)
(0.775)

(R0.05) TYP
@o2ytY"P—" | +A—-t+1-+—t—t-+—-—-—-—-—- _1

VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN
0.07 MAX
AL 07 MAX ﬁ r ALL AROUND r
; \ METAL UNDER
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NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

. number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGR0020C VQFN - 1 mm max height
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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