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= Aldtets APRE!LIEL

Ccomp " Lm 10nF 1.5uH
r
Ccomp' D 2, R1,0AD " Rcomp — LM 10nF - 0. 75 -7.5Q-2.62kQ — 1.5pH

CHF = = 138pF (24)

Chr= 100pF2 MEEIL|CE
21248 &4 U S8H =Y
HEAE ZAHEQ| & £4(ProtaL)2 CIHIO|A LY £4(P ¢, 2188 MOSFET £4! #|2[), MOSFET & £4(Pq), CHO|RE

22 £4(Po), ACHE] 22 24(P) U 23| HETI] £4(Prg, O/t 2% HZ)9) SO 2 LIEf 4+ YBLICF. (Pl
(Po)e] B2 ZI{E{ CIH[O|A Lje] 2] AR0|D, ICO| ZHESH 2= AE2 WAISH| IoH 23 19l Lol LAIBILIC

ProtaL =Rc +Pq +Pp + P +Prg[W]

(25)

Pic= AIO|E & &4 (Pg)2t CH7| 20| ofst £4(P o) =& & USLICH

Fc =Ps +FalW] (26)
ZF e A2 24 0 2 CHEat 20| AlLHELICE

Pe = Qg@vce) * Veias * Fsw W] (27)

P = Veias *lsias[W] (28)
2k BEO| Igas A4S LM5157x Y LM5158x HIOJE] AIEOIA| B018F 4 QiesLict.

a= 2813 &2 (Posw))tt M= £4(Poconp) 2 L= & UFLICEH

Pa =Pasw) + Paconp) W] 29)
7t 3% £42 MO T2 20| ALELICH

Pasw) =0-5x (VL oap + VE) xlsuppLy x (tg +tF) xFsw (30)
tr ¥ tr= ST 42 MOSFETY| &5 % 5t AIZHULICE IsyppLys AE ZAHEQ| ™ 35 MF LI

2
Paconp) =D xlsuppLy” *Rpson) W] (31)

Ros(ony= LM5157x % LM5158x HI0|E{ ALE0]| HAIE MOSFETS| ASIILICE. A7} 22 913t Rpgon) B7HE 2
BSHIAIR.

Pp= HO|RE A= &4 (Pyp)it H3l5 £4(Prr)IZ 28 = USLICH

Po =Pyr +Prr[W]

(32)
ZH 242 AAIO [H2FMO 2 23} 20| AH|AHEILICY.
Pvr = (1-D)x Ve xlsyppLy [W] )
Prr = VLoap * Qrr * Fsw[W] oy
KOKAO012 - NOVEMBER 2021 LT LIS E SR S S B 8E T

Submit Document Feedback

English Document: SNVA940
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA012
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA012&partnum=
https://www.ti.com/lit/pdf/SNVA940

8

% TEXAS
INSTRUMENTS
JYAF B HIE AEH www.ti.com
Qrr CHO|REQ| 5|4 2HO 2 CO|2E H|O|E{ A|EOf| A[HE|0] UELICE CIO|RES| H3lE EM

== I 20 & 2 0|/LIC

M2 E5| 214 0|
P2 DCR £4/(Ppcr)t AC 20| £4(Pac)e| EULICE DCR QIEE H|0|E| A|EQ| HZE QIHE{2| DC A&lL|C}.
P =Pocr +PaclWI]

o

7k 242

i ey |

>

(35)
A2 Ch2FA o 2 C}3a} 20| A[AHEILICE.
2
Pocr =IlsuppLy” X RpcrIW]

Pac =K x APFg, “[W]

(36)
(37)
VsuppLy xDx
Al = SYNC
Ly (38)
Al= T3 vs 0|3 QIEE| HF 2|EQLICL K, o & g= AU HZYH7I HSE 4= U= 20 2E 2AYLCt
LM5157x & LM5158x0|M T E AT ZA| 7|2 Qo ZA| M Y M &4 Pree FAIE = USLICH
A ZIHE(C| 582 LISt 20| 4 &+ ASLITt
- Vi x|
Efficiency = LOAD = 1.OAD x 100[%]
roTAL + Vioap % lLoap (39)
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= i L
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100pF R19 ol 10.0k.
o
55 P12
[a— o4
o Aon>
Ao oo Ao

AGKD

33 3-6. LM5157EVM-BST S|2&

10

LM5157x, LM5158x & AFE510] BAE ZIHIEIS L7651 B

English Document: SNVA940
Copyright © 2022 Texas Instruments Incorporated

KOKA012 - NOVEMBER 2021
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA012
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA012&partnum=
https://www.ti.com/lit/pdf/SNVA940

13 TEXAS

INSTRUMENTS
www.ti.com 25 Zay
H 3-1. & HAA
2 A2 e A HZA HEWHS

Rt 1 RES, 9.53 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 Vishay-Dale CRCWO06039K53FKEA

RegT 1 RES, 49.9 k, 1%, 0.1 W, 0603 Yageo America RCO0603FR-0749K9L

RreB 1 RES, 4.53 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 Vishay-Dale CRCWO06034K53FKEA

OIHE|, A AXI|E, 1.5 yH, 14 A, 0.01052 O, .

L 1 AEC-Q200 Grade 1, SMD Coilcraft XEL6030-152MEB

CouTi 6 CAP, CERM, 4.7 uF, 50 V, £10%, X7R, 1210 TDK C3225X7R1H475K250AB
CAP, Aluminum Polymer, 100 pF, 50 V, +20%, 0.025 .
Coute(Bulk) 2 0. AEC-Q200 Grade 2, D10xL10mm SMD Chemi-Con HHXB500ARA101MJAOG

Cint 4 CAP, CERM, 10 uF, 50 V, +10%, X7R, 1210 MuRata GRM32ER71H106KA12L

CAP, AL, 22 uF, 100 V, +20%, 1.3 Q, AEC-Q200 .
Cin2(Bulk) 1 Grade 2, SMD Panasonic EEE-FK2A220P

D1 1 Diode, Schottky, 45V, 10 A, AEC-Q101, CFP15 Nexperia PMEG045V100EPDAZ
Rcomp 1 RES, 2.61k, 1%, 0.1 W, 0603 Yageo America RCO0603FR-072K61L
Ccomp 1 CAP, CERM, 0.01 uF, 50 V, £10%, X7R, 0603 Kemet C0603X103K5RACTU

CAP, CERM, 100 pF, 50 V, +5%, COG/NPO0, AEC-

ChF 1 Q200 Grade 0, 0603 TDK CGA3E2NP01H101J080AA
RuvioT 1 RES, 61.9 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 Vishay-Dale CRCWO060361K9FKEA
Ruvios 1 RES, 71.5 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 Vishay-Dale CRCWO060371K5FKEA
Ruvios 1 RES, 0, 5%, 0.1 W, 0603 Yageo America RC0603JR-070RL

Css 1 CAP, CERM, 0.022 uF, 50 V, +10%, X7R, 0603 Kemet C0603X223K5RACTU

Rgias 1 RES, 0, 5%, 0.1 W, 0603 Yageo America RC0603JR-070RL
CAP, CERM, 0.1 uF, 100 V, £10%, X7R, AEC-Q200
Cgias 1 Grade 1. 0603 MuRata GCJ188R72A104KA01D
CAP, CERM, 1 uF, 16 V, £10%, X7R, AEC-Q200

Cvce 1 Grade 1, 0603 TDK CGA3E1X7R1C105K080AC

Rvec 1 RES, 5.1, 5%, 0.1 W, 0603 Yageo America RC0603JR-075R1L

Rpg 1 RES, 100 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 Vishay-Dale CRCWO0603100KFKEA
Rwmope 1 RES, 0, 5%, 0.1 W, 0603 Yageo America RC0603JR-070RL

KOKA012 - NOVEMBER 2021
Submit Document Feedback

LM5157x, LM5158x 2 AF25107

English Document: SNVA940
Copyright © 2022 Texas Instruments Incorporated

=}
HAE

THEIE SA5H= &

1


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA012
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA012&partnum=
https://www.ti.com/lit/pdf/SNVA940

12

i3 TEXAS
INSTRUMENTS
RO A5 Zp HA www.ti.com
42 NE FOp 2N
2 MMO||M= LM5157x/LM5158x7F CCM 25 A| HAE 3|2|0|E{ 2 LMEIUS I Ho] 2T A A5 DEof CiSt
DE SAIS X ZELICE ChestEl SAS Sl 0] RLE M&SHA HoFE & UR|TH DR TN = §. =71 HoJRILICE
EZAol ZA2 O SASHA| T D0Ob0f| A O L2 ’“5—.52 HSELCE.
41 HAE ZA7| REYO|E 2
H 410z g4 HE BEOA O|3 M7 BE HAE XHT|o| WHA(H|Of Cf 23) 2 A A0 ZBHE|0] UELICE
H 41, WA A
Eh 44 \ E8 34
S E[0[E WAA
i, ) o) o v
SSH0|E H4 Tl YLOAD(S) _A, Mz esr ®z_rHp YLOAD(S) A, ®z Esr mszsz
Vcomp (S) 148 Vcomp(S) [1+ ](1+ s Szj
Op (40) Op Qo o, 41)
R D'
25#0/E{ DC Aol Ay = —2AL < —
Acs 2 (42)
2
R D
RHPHZ  |p L()
Z_RHP — L
M (43)
o 1
ESR A2 Z_ESR —
COUT ‘RESR (44)
o 2
PRSI P LF- A o
COUT 'RLOAD (45)
PESTLIEE! THER| %S o, =mn-f, (46)
1
Q= 1
=2 A% 1EER| %S S
247 1=[2] 9 nD’-1+—e—§
n (47)
7127| At THE| oS Se = VsLore *fsw (48)
A V X A
AAE Y szl QIE{E] 7| IHER| e Sn = w
2 M (49)
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H 4-20|= EMAGEEA Q2 SEJ|E AMES0 A E EHY 1| 24 HEQT TYA Z-0| ZHE|0f QUSLICE
B4-2 BY BEY 9y
EHe 44 \ 28 24
=Y WA
S
A 1+
Vcomp (S Oz e
mEw HE IS s)_ A =
AN
Vioap(S) s-| 1+ S
®p_ga (50)
RFBB “On RFBB O
oj=# DC A9l Arg = A =
(RFBB + RFBT) *Coonp (51) (RFBB + RFBT) ’ (CCOMP + CHF) (52)
{50t A . L © L
A0F A2 7 EA T z EA T
N N Roome - Ceowr (53)| Roowp - Coome (54)
1 Ceoumr + Cur
ks @p_ga = ®p Ea =
. Reowr - Cre (55) Reowp - Ceome * Crr (56)
O|E8HE Aol GMID = M GMID _ CCOMP 'RCOMP 'RRFBB "I
I (RFBB + RFBT) (57) (CHF + CCOMP) : (RFBB + RFBT) (58)
1. gm2 2t ZE7|9] EMAAHEA 2mA/VYILILH.
437443 22 oYy
o213t YHAR2 MO RZo| /WU 2o ME otE TR
E 4-3. 048 25 29 w4
Ehe 44 \ 834
T
raala] () ey v I v
JHers 2o e 7S T(s) = Ay - A ©z_esr Dz _aHp ) Oz _gn T(s) = Ay - A - ©z_esr @ HHPZ . ®z_ga
1432 s-[1+ [1 s ](n s +S—2] 34[1 s ]
©p_(f ©p_ga (59) Dp (¢ Qo o ©p_En (60)
. __9m > VsuppLy *Rcomp _
mb Ui e cross — 2 HE ZXR A
2nxCGoyt x Acs * VLoap (61)
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