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6.2#EET Ny /A
Vv
N VIN BIAS VDD
] REGULATOR 1
VDD UVLO
EN/UVLO
> STANDBY
+
THERMAL
15V SHUTDOWN
>~ SHUTDOWN BSTr_l
+ . 4
LOGIC
0.4V
Vin
—— Casr
FON[ onvoFF . DISABLE
—L TIMERS >
v CONSTANT ™ ! L
out ON-TIME L SW ° Vour
CONTROL v T
R4 LOGIC o
I\k |

FEEDBACK I

rg  COMPARATOR SLEEP I/_I Cour
o § ] I: DETECT .
RON

VREF ZX DETECT, :I PGOOD

Rera2 PEAK/VALLEY
CURRENT LIMIT

FB
GND

:l PGOOD

= = 0.9*'VREF COMPARATOR

6.3 #RBESKEA
6.3.1 FIH 7 —F72F+

LM5164 [EIEAA T2 7 ar =%, arvAZ s o2 A2 (COT) filfE 5 NaEs AL CuEd, COT il iz
I, ZAIU TS (Ron) THAYAR FET OFETEA L FH toy DX ESINET, HFHEEET—R (CCM) Tix. AJ
BIENETHIZOIT toy BASIEEITELFI L CTHREES I, BIE B EEHERFLET, toy 23R L7-% . FB &
JED 1.2V DUV T7 7L RAEELLELL 72D FRIAET, AV AR FET 1347 OFETT, BEMEHERF T 5720, 7
AL N —HE AT R A X I HERE M E 7D/ D)y T IVEEEMLBEELET, SHIT, A7 REEEO
FB BIEDOZOELIL, JFHE ) —RIIFET DT X TCO /AR ERHTHDI+ 72 RESTHLLERHD ET, #E5EX
NoHE/ N7 VERT 20mV T, AELEFH SR> CTREE DRSO 7 VEAF RSO0 TE,
7 6-1 L TTEE0,

BOHAZ— T v T EIFEDAMAT Y7 H X 2L —H (I F ol —a PNEMRSNDOEThR/NA 7B TEIEL
FT, ZOKRRIZEY, B/ NEBIET U — 2 — N CIEFICEE R A MRS A A EB L ET, EEIREEIET
HAELF 2L — 254845 A7 RERIZE BT S, HAEBIEL X 2L —ab BNEEAA v T 27 JEH E
FF T DDICM IR T 2—T 4 VA7V ERSIET, CCM Tik, ALy F o7 A # Few 1E Rron HEHLIZE-~ T 1
TILENET, AT 7 T, X1 2EHUCGGHRLET,

VouT(V) % 2500
Fow|kHz | = ——F—~— 1
SW( Z) RroN(kQ) (1)
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xK61. Uy IERAX

TYPE 1 TYPE 2 TYPE 3
AN Vo 7 IV ORI /N7 L

VIN sw
LM5164

N
Ci

" [EN/UVLO BST
Hﬁo?

RON FB RON FB RON FB

GND PGOOD GND PGOOD GND PGOOD

Vin
VIN sw
LM5164
On EN/UVLO  BST
Rrox ?

ot [Vin
VIN sw
LM5164
On ENJUVLO  BST
Rron ?

10
Cp = 7
Resp > 2oV @)~ Fsw x Rep1lTRrp2) "
VouT X 20mV ~ AlLnom)
RESR = VFB1 X AT (nom) 2) v RaCa (8
ouT
v RESR = 7% VIN X Fsw X Coyt (5) tON(@VIN — nom) * (VIN —nom — VOUT)
ouT 20mV
RESR 2 7XViy X Fsw X Cout (3) 1 "
Cr = (6) tIR — settli
21 X Fgw % (Rpg1| |RFB2) Co TR — settling 9)

3 X Rpp1

£ 6-1 1%, IfiE / — R Tl ARE L) T NVEARKTE200 3 DORNEFIEZRLTCHWET, 247 1 Uo7 VAR
jiiﬁ“(\‘bi\ a7 o EEHNC 1 SOHHL Regr 2 HLET, ERSNDELE)y 7 Vi, BT o325

BRIV ET DA X727 NVERICERTLEEE) Yy Ve Hias 7 i b 2 7207 )V iEfii e
BEFIEPL Resr 27T L THRAVAIREIMEY v 7 &) 2 SDOBEZRHVET, HEMY Y T VI T A # 7 2 BN
ZENBY | AT R P HEFRICR D T2 3BV EE A, BUWEY Y 7OV, A X 72 ERARIZRD | A7 R
T TSR UE T, DB LB EAZI T, P > 7 V8 Vour 12 iob\f* B 7V ERIDLENRHY
T, ZORENET-SHTORWEEA . COT v N—HTIIAAS v F U T RARLENTIRY IO B S— AR
HFE L CRAEL, Z0%EWA TR eExE T, N2 & X3 1L IFE/ —RTH+5 foemfalj\w T NEMIRT DT D
EHHEHT Resgr D% E#RLET,

BAT 2 DV T VAERTIE, BIHRFUTINZ T, Cpp 27 U MERSNET, HIEHEY Y7 /LIE Cep ITE> T
i/ —RIZEHE AC i 6 SNDT2® . Resr EERASHIZ AT EED v 70 1E Vour/Ves DRRECTIRIRSILET

ZAT7 3 V7 VAERIE, Ry & Ca THERKSILD RC Ry N —2 8 AT )— bfﬁf%1§ﬁﬁbf ALK B EFRENL

TH75§*£Q‘3‘6—%2§7/7 FERLET, COZAWIE, o T oY Cg LEbiTifE ZACHEEEINET, ZOME
BITH 1BBEY 7 ZE L2 2  ZORBRITEHE JTEET Y 7N E%ﬁfmﬁ )’7—/5/m TFIZERF ST
F1., 2O ZITHONTIL, TAN-1481, =22 X572 ) ZL/éM’A (COT) L DLF 2L — LR G I51T B H S 7L

DL ESR 1> B =52 ZDFERIT 7V /r—ay J—hCRELGBAL TWET,

HAF—K T2l —rar F—K (DEM) ZADA L Z 72 EREIEL, 7 ILA A%y i%iﬂ/’%/?/ﬁﬂ{ﬂiiﬁt%
T AL TRAMIF R E DORNRAEHERFLET, DEM Bi{EIX, 12X 7% NL—@Eiins 0 IZELIEX|, AT
N7 — MOSFET A 71Z/pb X288 AL ET, Z2C, AffERILZ CCM DY — 7Y ——J (X I3 E {;m)/7 LD
MRG0 F T, PrBE Rl oo —Y AR MOSFET #4729 A2 TAAyTF 7 BIMNEEIN, BOEFRE R
NPHIESNAT-0 BT R —H LN L ET, DEM oo " —20 8% HEBEhRIL, [F% 0 iEH PWM CCM =
V=20 ELARDET, DEM BifETIE, AMEREAD 751200 T, lF 0T — MOSFET DA TDEETH
DI DR 2 IRV ES, ZOT ARV 15us 22 5L, 2 N—FFTHBIK | T—RIZEBL, ATIDLDE:
IR T D 10pA T9,

6.3.2 AREVCC LFalb—8ET—RIPSy T3>0

LM5164 (Zi3. VIN 2xBA8FRH ) BV CEAZMHESNDWNE VCC ASAT AERY 71X 2L —Z RS T DT
LoN ﬁfiﬂ:@t&b@%*ﬁﬂ/fﬂf IMEHVERA, WE VCC 7 1F =2 —#X, MOSFET R4 /30my v 7[H]
A G T NISIE 7 vy 2B A G L E 3, AJIE Y (VIN) 13, K 100V OF A B ICE SR & ET, A
FARD/NU— MOSFET [3# 7 —MEM EAMEN2D | 7 —F ATy arF oo fEz/hs<L T, AL Fal—
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BSDAN AZARIK LT, [H R AER) BT a AZFRESIVTWA, 2.2nF, 50V X7R &iE E71v7 7 —RAL
TG ATV EERTIVENRHVET, ZNI KEWEFELZBIRTDHE, WHE VCC L F 2L —Z T AR AR
D, T HAABHEELET, BEVBVLEIVE/NSWEE | /XU — MOSFET OWNHEZ — N BREN 351213 AR+ T,
SW BIEMENEX T, NEE A4 —F2 VCC L'Fal —Z05 BST i fmsiu, ~NAY AR 7 — R EEEi o~ —
ANT T AT oY OBEMERMITLET,

6.3.3 LFal—>z3> 3>/ —%

FB OJ@ BT L. NERD 1.2V Vref LS Ed, LM5164 BIEL ¥ al—ay L—Fi%, FB f/T4 Vrer SFAIL
EICHERF T2 T IEIEZL X 2L — L ET, R Z#HL T, /18 Vout & FB DA 7R/ I A TEE
7

HEED Vour FRE RN HOWTE, K10 2EAL T, B|IRLZ Reg1 1235 Rego EHELET,
Rpp2 = VOUlT.% X Rpp1 (10)

THE AFEAEDT T Vr—1212 100kQ ~ IMQ O#iPHD Regq ZRIRTHIEEHEEL T ET, Regy 2REWE
EHE SN DC BRI 7270 Ed, BAMKEONENEERGE ., ZOMHEIIL T RKREKEETHILERNHVET,
ST N ) A R D Z TR0 5H720 . IMQ KD KEW Regq ITHEREL A, IFE/ % —2 12 PCB O /A XD
LGRS CRORL IR SIE FB E L OIICRiEL £,

6.3.4 ABEVZ P XX —

LM5164 (%, Y7 hAZ—hilfZ 72N L TR, B ELEE EFIREDEME S IR 4 IZBESEHZE T, Ehr
AR AL BT — DV F R CTEES, VI RARZ —MEREIZ LY | SN BRI BFEAZ— Ty I e SN E
T, VT RAZ—REERIINEREIIC 3ms ICRRESILTWVET,

6.3.5 BTl —%

LM5164 /A ¥ A MOSFET DA IF[i]ix Rron HFTLICI> TRIESIVL, ANEE VN ISEEBILE T, Viy DL
BNZED ., ViN BT D8 JAEBURITIE— 1220 Ed, N 11 2L TR & F R L ET,

Ron(kQ)
t0N<uS) = ViN(V) x 2.5 (11)

X 12 ZfEHL T Rron HEITEREL . CCM THEE DALy T L I TR A R ELET,

VouT(V) % 2500

Foy (Kiz) (12)

Rron(kQ) =

W) 72BN EE BB T 572012, /N (Bek Vi) 25 50ns # 8 25 Rron 3R L ET, 2O/ BRI
2T ZOT A ADTR KA ET IMHz ([ZH RS ET,

6.3.6 E AR

LM5164 1%, B~ AL X 72 Eiar AN EICHIBR 52 Tl EIREEZEHLE T, (K MOSFET T
HENT-EBRIEL. AT A7V LICERHBIRAL v 2R (1.5A) LS ET, BRSO TREME D=
IN— R EARHET AT LM5164 13 1.2A ICR ESNT- 74— /LR N7 N — BT REERE A 2 TBY . ©— 2 &k
HlFR2MR SN S A 220 ET, X 6-1 IR T I, ™A AR MOSFET OB —7&EiA 1.5A 22 5L,
B IE SHTEA R (ton) (ZRARZe< BITEDO T AV VN HIZHE T L, A AR MOSFET 234712720, 74 —/LR
Ny N —ERHIRSEE L £3, o—H A8 MOSFET 1%, AL X VX EIRNZDT 5 —/L R 07 NL—E iR
E% FRIZETAH DEET, ZO% TROA L 7 OVARBESNET, 20 HHKiT, LS IET572DIcAS v T
JEW T A — VRN 7 L, LMB5164 TIE - H 1 EFiE 1.5A A (I FR L C. 8 U2 8kE 35 L OVl A far ff i 4 e
RLUET,
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VFB A
(VI N
I
R -4 S
lavagum |- —__ ____
Al /\z ________________ Valley ILM ____
| N/ N\
AVG1 [ 7 VNV t
> - — - >
ton < ton
‘tSWV ) > tSWV

K 6-1. ERFIBROSA I JH

INAYAR MOSFET & —L AL BB % V—F 107 moP DT F0% 0 VR OB ICER DR S ET ., EIH
[RoL L —H DAGFEIRIEIL 100ns T, A HEfE]2Y 100ns A D@ AT v F 2 7 RETIE, —H (K FET O
/77/7 B — 7 BEIHIR oL S — 2 1 BA IR ESIL, 74— /LR N7 NL—EFRHIRED 1.2A I[ZRESNDHLD

(A FET, ZOENZEREIR G RUCEY . ZURWT 2—T 1 S A7V TEETE D720 . KEZRME LR LA HA 7] BE
2720 2 R —H DB RIMEGEDMRRESIVET,

6.3.7N F¥r XNBER L v FELLIRSL/Y

LM5164 |3, N F ¥ RNV EEAA YT EER#E T 570 —T 407 NAYAR F—k RIANENEB L TCWET, 207 —h
RIZANEIBIL, SMHTOT —F ATy T ar T o BIXOWEOEEIL T —hA "oy X A4 —REE## L CEfEL
F9,BST & SW I:/ODF'EJ CHEGSNUIZ. 2.2nF, 50V X7TR B E © 737 ar T oL, BIEAAF OA I
I AR RIANCEBIELHAELET, HIRBICOWTIE, T VCC LF =zl —2E 7 — R T 7 2724
YL arEB R TLIESW, A7E I, SW BB OV (T VEF oS, 7 —k ATy a5 oo
—h AT T TAF—RERBLTHE VCC b REBINETT, /A 74 (~% 50ns (FEHEE) (ZERETHE. &Y
AINTT —h ANTy T ar T oY EBRET L2005/ NFH AR SILET, A REH 23 300ns Kl O%4
BST =T v 1 A7V THIREINDIND, /A7 2 A< 1T38HIFIZ 250ns (2720 F 9, ZhuE, BST =5
PPN ES I ATREME DR D BV IREE T, A —7 E— R b0V = —7 7 v T RFICIEFICEE T,

6.3.8 AIFER tAS

LM5164 (L. v—H A RO REHIEE W N F+ 1L MOSFET #WiEL TW\WE9, 20 MOSFET 1%, A% AK MOSFET
DA TN g o 2 &AL X I BTN D IO 72, IBIRPIOR R L F9,

R R ERI T A A A —R =32l —ay B—FTEELET, M4 —F =32l —3 a0k AR TL¥a
L—H 3OV A% A%y T =R TEHETEET, 2O —FTIE, BAMEIOEY AL F o 7 R EME FLET,
MOSFET AA v F L7 &7 —h RIARDEKITIEBLLL AT 7 R B TRY, ARSI IRV A
VTR e M RIE AR S AL, 223 ELET, 202UV R 2F v B—RCld, BAREHIRERD CCM (2 BE T A1
BRAVH 72D EREB RIS NET,

6.3.9 7 & — T/ EEEEBELLE (EN/UVLO)

LM5164 (1%, 7 =7 /L L1 EN/JUVLO B E £ TV ET, EN/UVLO FBIEA 1.1V (BEHEE) 2 TE[5E, o
—HZIEBHO v T T—RIZR0, ADFRIEET (I) 1% 3uA FTERFLET, BBEN 1.1V IvEL, 1.5V (1=
M) % FEIDGA . L R —HIAZ N, B—RITRVET, AX LA B—R T, RS T A A=—T LD
[, BB ASAT A L 2L — 2R T 7747 CTF, BENRLE ERVAL v a/L R0 1.6V (EHEE) 22 58, @i BfE
MBAEELE T, VIN & GND ORI/ EHRPIZ BT T L ¥ 2L — 2O/ NMEEE 2R ELE T, X 13 BLOK
14 ZfEHL T, AJ) UVLO DX — A EBEEA— 2 F 7 EEE TN ENHRLET,
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= 15Vx (1421 13
ViN(on) = 1.5V X |1+ RUvV2 (13)
_ Ruv1 14
VIN(off) = 14V X |1+ Ruvz (14)

Tl TIENFEAEDT TV —a T, IMQ O Ry ZEIRTHIEEHELIL TOVET, Ryy BREWVIZEHEE SIS
DC BT D 72<7e0 ET, BAMKEONHENEERIGE | ZOMEIIL T RESHET DLERHVES, AJ1 UVLO 8
RE/2 A BIFFRFHIBW T, ENJUVLO 2y 715 Bl > TEREIS NS A A I E L CHEEN 957>, VIN (Z[EH2
Bt T D DOWNT AN TXF 9, EN/JUVLO 23 VIN IZEEEG IV CWBAE A WE AT A L—)VIRT 74
TN HE, BHIZL X 2L —H A, v F 7 B L £,

6.3.10 /YU — 2’ F (PGOOD)

LM5164 (%, HHABENLF 2l —ar LYULNICHHZEER”T PGOOD 777 v %z C\Ed, PGOOD 13
Fix, Fiiar "—2oRE —r o AL ER#E S IO BRI L ET, PGOOD X, 14V LI F o DC EJ
SNDOINT T RFIAMBEE T DA —T U RUA )T, 77y 7 IRELOEERPAIL 10kQ 7°5 100kQ T, &4
ST BWEBIET AT v L—AbOEEE FIF 572012, Py Lz HLET, FB EENNEHRY 7 7L
YA VReg D 95% ZiBZ5E, WL PGOOD AA v F RN A 72720 A7 V7 w712k PGOOD 23 high (7 V7
TENET, FB EBED Vrgr D 90% % FlEIDE, NERD 25Q PGOOD AA vF M4 12720, PGOOD 78 low (271
SNTC, HABENLEbHEAZANT-Z 2R LET, PGOOD DO H ENV Ty I2iX, Sus D7V F BREEIRIEN
MAAENTOET,

6.3.11 BHRE

LM5164 (21X, @5 OBEATRIE LOLIRE RN LIRS T2 BIC T N ARAERE T D720 A TIRE T =2 NS
NCNET, HEATRE N 175°C () 282 5L, TNl EOBHHEBE BIONERE L2 T-0lcy—<r &
Yo R RFAELET, LM5164 1. 10°C OFERER 2 —< )L Ly o hF o AT A E SN T, B0 B E
23 165°C IR T2 MmiEEh — 7 A& BtA L9, ZHUIFET v FIREDEE 2 7L QD7D | BEED kL T
WA EIE, T A AT —~ b ey MU RBEDBIAG L& T 240 L E T,
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6.4 TNA ADWEET— R
641>+ FITE—F

EN/UVLO 1%, LM5164 OF 1A 7 ZHIEHL £, Venuvio 258 1.1V & FEISE, T AL AT vy M7y T—RIT73R
NET, NEUV=T X2l —F LAy T o7 L X2l —XDMlFRA 7120 ET, vy Uy B—RTOEIEEN
1. VN = 24V T 3puA FTIER FLET, LM5164 1ZNER AT A L— L OREER#EG AL TOET, NER SAT A
BIREENZD UV ALy a/LRE FELE L X2 —Z 3F 7 DFEEITRVET,

64272747 E—F

LM5164 1%, Venuvio D EFEEAIMEAL v a/ L REBZ TR, N ASAT A L—/L UV ALy a/LR &2 T

WABIGEIZT 7747 B—RIZR0ET, COT 77747 T—KTiL, LM5164 IZAMEBIRIZIGL T, 3 20BN

MOE—RIZ2ETS,

1. ARERNE —7Y—t =7 AU X IXER) T N D35 B2 D56 OEEA T 7 JE ML CCM

2. CCM EMERFIZARMEIMNE — 7Y ——0 AU X I ZER) TN DEG R DS EIL, 7SIVA AFy T e AF
—RK Izl —ar E—FK (DEM)

3. HAGEEBICIREAEISNIZEOE —7 BL UL — B i R E T & OB FEHIFE CCM

643 RY—FE—F

I 7 —F 72 F ¥ 27 aTid, LM5164 ¥ A4 —K =32l — a3y £—K (DEM) BEEIC W CRBLICERAL %
T, BAMKRIEBICHBWT, X 72ERPZ eI EL, F# MOSFET 234 7i2/56L, v /N—413 DEM IZB1TL
T, VAT AZADOEREIELET, DEM JIRRETIX, AfMEIRIIE—27Y ——7 AL X I VT )VEBRD R
IR0 TR AUV A 2%y TR TEMET D720 AT NESIZRD T2 F U 7 R BITIE TLUET,
Vig 28 1.2V &2 FRIDE AT 2T rOVARRRESINET,

EERE N L, Veg 28 1.2V (Vrep) A CAMEREZ MG T D 1as 7803 15us &2 58, av /" —4
IFEIK Ig AV —7 F—RIZBITL T, ANEFRDHEESNLNISICLET, LM5164 TRLE LD A Sk B
(IQ) 1%, AV—7 F—FTi% 10.5uA £THAL, L ¥ 2L —ZOBRAMNRE M ESEET, ZOT—RTIE, T/30%
DIHBEE T ZZURINA D720, TR TOWNFa b —Z R4 71220 ET, ZOIDIT Igq 2MEWZH | LM5164
VX AN TVERELT 7V r—yay CEIER M AL T 72D O Rl /@R eV E T, FB 2 /L —Z LN AT A
L— V3T T4 712720 FB BIERNE 7 7L A VRep & FREISTZEXIZ v N—S RN —F E—RINDT 7T+
T B RABATTDIEEA R L E T, RAV—T 0T 7T AT IRRE~D Qus V= — 7T v S IBIENHD E T,
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T77V5—23  ERE

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,

74177V =2 3 ER

LM5164 Tid, JR#iPH O BB LG E E H D BEEICBEE T 57201 DT DRIMTa R—R b DB e b BELLE
o VAT DERETEAF a9 280 L IRD IO IAEBOBERE AN S L TOVET,

s EREOAR—T L

« AJJEE UVLO

o WNEYZRAZ—h

o Ul IG T NIRRT T E S
« PGOOD Ao /r—#

LM5164 RX—ADLF 2l —H D5t 7 v 2B b B L ORI 35720, BfER7e LM5164 7 A v 7 A% —k 711
Fal—2EF o a—RL T FEDT 7V r—rarOEHIE 7‘5:/1“—%/%@#% CENLCHIENTEE T, 20
V— LTI, fliBhEL T, Al AR (EVM) %% PSPICE €5 /WiZilx., TI © WEBENCH® Power Designer %
A TEET,

7T2RR¥ENET TV — 3>
7-112. 12V, 1A COT oo RX—4 oKX EZ R~ LET,

LO VOUT = 12 V
Vi =15V..100 V Ui 68 uH lour=1A
[ ’ VIN SW
C
LM5164 Cast Ra A
CIN _—I_2 onF 453 kQ 3.3nF

2.2 uF EN/UVLO BST
CB 453 kQ COUT
— 56 pF 47 pF
= RON FB P —l_
F‘F{ON _—
100 kQ E Rre2

GND PGOOD |— 49.9 kQ

71. {'Eiﬂ‘]ﬁ?ju 7_:/ 3. VIN(nom) =48V, VOUT =12V, IOUT(max) =1A. FSW(nom) = 300kHz

ZNLIREDRE G TlX, WO D BT 7V r—a sl b LM5164 3//\~57Z"fnjl Liﬁ_o AN

/ﬁ/\X@/_X A _5 VAL ST, BRITAR AT EIE L& 1B OB ERF SRR I DEEME
TR T D701, ATNCEMRa T R UBEIRDZERHVET, FEI OV T, r%/ﬁ/flyféfﬁfﬁ
%{@ﬂz?*‘/a/é’%ﬁgb“(<téb\

7.2.1 5 EH

INFRATIEE 48V, HAEE 12V IZHOE | BERRAMRIRIT 92% T, LEQR AT EEHPHIL 15V ~ 100V T
o LM5164 (3, 12V [EEDH N BEEZMAE L £, A0 F 7 FEEIT. #EHT Rron (289 300kHz. (2R ESHVE
¥, HAOBEDOY 7 AL —FEEIT 3ms TH, £ 7-1 12, BR=m RN—RrobaRLET, [LM5164-Q1 EVM = —
Y= DI SR TTEE N,
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R71.BROVR
# BRES {1 L HEES -

2 Cin 22uF  |=vFuY, 5397, 2.20F, 100V, X7R, 10% | CGABN3X7R2A225K230AB TDK
2 Cour 22pF L F Y BTy, 224F, 25V, XTR, 10% TMK325B7226KMHT Taiyo Yuden
1 Ca 3300pF  |=2F U EF3v7, 3300pF, 16V, X7R, 10% | CGA3E2X7R2A332K080AA TDK
1 Cs 56pF v F 4 £F3v7, 56pF, 50V, X7R, 10% C0603C560J5GACTU Kemet
1 Cest 2.2nF  |arF U 53y, 2200pF, 50V, X7R, 10% | GCM155R71H222KA37D MuRata
1 Lo 68uH | (&% 68uH, 170mQ, 1.8A MSS1246T-683MLB Coilcraft
1 Rron 100kQ  |#EH1, F> 7, 100k, 1%. 0.1W, 0603 RG1608P-1053-B-T5 Susumu Co Ltd
1 Rrg1 453kQ | #EHL, F 7, 453k, 1%, 0.1W, 0603 RT0603BRDO07448KL Yageo
1 Rrg2 49.9kQ  |#EHT, F 7 49.9k. 1%, 0.1W, 0603 RG1608P-4992-B-T5 Susumu Co Ltd
1 Ra 453kQ | kBT, Fv 7| 453k, 1%. 0.1W, 0603 RT0603BRDO07453KL Yageo
1 Uy RV VN ORISR = N — 4 LM5164DDAR Tl
7.2.2 FHG R FIR

7.2.2.1 WEBENCH® Y —JLICL BN RS LR
ZZx7Vy 73 5L, WEBENCH® Power Designer (250, LM5164 7/ SA 2% 350 A LR EHEAEL CEET,

1. AN, AJTEE (VN HAEIE (Vout)s HA1ER (lout) PEME ATILET,

2. AT TA~ATOXAYNVEMHLT, 2R, SHMEE, 2ANE O EER TG RA—2ZOW kG b L &
.g—

3. ERRENTEEE . TRT R AL AL A PR A HRE L F T,

WEBENCH Power Designer Tld, 7 AZ ~ A XS BB EFB i U AR | VT LS A SO L5 & O (E T H & OF
HTERTEET,
W ROBEEFEITARETT,
. aaPEI’J?ZE/\:_I/— varvEFATL, BB LB OVEREA MR T D
o B Ral—ral B EITL, SEROBEREA R TS
o NARE ARSIV AT TN — )72 CAD 74—~y CTH 175
o FFtOLR—R PDF CTHIRIL, @ #2495

WEBENCH > — V@£, www.ti.com/ja-jp/WEBENCH CTZ & 272V ET,
7.222 24 vy F VT BiEH (Rron)

LM5164 DAL F 7 A E 1L, RON AR BEIN A VBl 7 a7 730 JTIRIc > CTRESNET, 15 12
R EHIT, FEHERYZR 100KQ. 1% DOEPL T, A F 7 B 300kHz (123 ESIVTVET,

VOUT(V) X 2500

st(kHZ) (1 5)

Rpon(kQ) =

Fa—T 4 FAZABIEFIARNEA A~ AHPAF MOSFET 0 50ns 0 /Ml ATAEA L BEH tonmin (20 SRR A
A F o7 AR HIR SN D Z EIZHER L TTEEW, CCM T, tonminy (&0 FEE SN AA T 2 7 TR I %
T 5BIEEBOMEE LD RS VET, il AT aE/e i/ NT 2 —T ¢ VANV EFHETHI20E, K16 2L ET,

DMIN = tON(min) X Fsw (16)
AR, B2 DN BT T DAY T 7 JEE S OBPUE, FIH FTEE/ A ) BIEHIPE, 3FH A X BLO

BhERL Z%ﬁ%‘%%iiﬁ‘o AA T 7 JEBER O T FEE T DRI, FFED tonmin (8T DR RERELEZF R T2
i, M7 2 EHLET
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_ Vout
VIN(max) = TON(min) X Fsw (17)

7223 EA50% (Lo)

XN 18 BLOHX M9 2L T, /¥ 7% Vo7 VR (CCM BIfELARE) LB —7 A X VX ERDZENE N E A
7,

Vv \

a1 = et * (1~ ) (18)
Al

IL(peak) = IOUT(max) + TL (19)

FEAEDT TV r—ar Tk, A X 72DV T VEN AL INMAFRA T EBIE TOEM AR EID 30% ~ 50% (272
BINAVE IR AREER L F T, A F X2 AR T 5120, K20 2 HLET,

_ _Vour Vout
Lo = Fgwx ar; X (1 " VIN(nom) (20)

ZDFEFT 68uUH OA L F I X2 EFRINTHE, AFRATIEIL 48V (BEHATTET 1A D 45% [ZFHY) T . B—7 vV—
—7 Vw7 VR 44TmA 3 RAELET,

AEIEDT —Z—b e BB, A F 7 ZOEFERI . LM5164 OEFRHIREREE 47 LRl oTHAZ L2 MERL
FT, T2 TATT DA 72 ZaTHRRDB IR NS AT U T TR B G A A E TS, BaFnREE
ELl, BTN ERABIR T DAL Z V2 ANEIIAE T LET, ZOR R, /X 72007 VBRSNS IL ., B
NEEV T NG ERT 570 S RITET L, FEEbE2DIET, — RIS, /X 72OffERL ~vidar
BN ERD _oznmwm LIZHERELTTIZE N, #ﬁ\ﬁk%\:T@%‘/&“%?ziﬁ’ﬁufr%‘r%i‘{%\4‘/&“7&‘/201
BILEEHITHR & WD LET,

7224 HharyFoy (CouT)

YT 1 T U EBEIR T AL A R—=Z N TCORBHEE) IV EFHIBLEST, 2t AR Z o4
By TSI T U ICRAE a7 oS T A IRy S VEE T, K21 AL TH AR
PRI, BJLEV YT Ny 1EBIED 0.5% (ZHIBRL £,

A IL
8 X Fsw X VoUT(ripple)

Cout = (21)
AIL(nom) IZ 447TmA ZRAT 5L, COUT I 3UF J:D%)j(g‘<fof@iﬁ— vIIvr T Y DE FM%U&%F‘%L’C X7R
FHEIRD 22uF, 25V EHOa T UV ERIRLET,

7225 AAaAYFUY (Ch)

AT o, A F S A7 NT LITEE BT AC IR A AR L3S . ANV 7 )VEEZHIBR 5 0B
PVET, AT LT N—T DAL T IE L A/ MET BT AJ1asT7 %% LM5164 @ VIN L GND &
VITTEAEF IR ELET, Aar s ohid, HABRICELWE —7 YV— B —JRIED F B AEmL
FT, ZORER, AC V7 IVEIEOARE BRI = AR ET,

ESR BED Vw7 Iy EHE T B —r V— =7 Vo7 VEIEDEIEZFHETH120%, X 22 2EHALET,

Iopyr XD x (1 —D)

+1IgyT X R
O X Fomy ouT X Rgsr (22)

VIN(ripple) =

AR 7 MATEE (AVIN ICHESNC, AR L B2 AN B BAF5TB10iE, 3 23 2HEMLET,

IOUTXDX(l—D)

CiN =
Fgw X (VIN(ripple) - (IOUT X RESR)

(23)
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HELES D B AR &1 2.2uF LLETT, Adjar 7o hd, Cn I L CHa B EERE R o, minE et

v AT Y (XTS £20d XTR) 2L TLEEEW, I3 :/"f“/*f@aﬁf%?ﬁ( IHSE RRKATEED 2

FEOBILEEREZTRL TIEEN, 72, LM5164 28 AJEETRDSHK 5em LU EEEN CODI551E, 20 D V7K &

nszg WG ERHVET, Z0ar T oI, BIRTAL OFAEA K I H AL ENE BTy 7B 5 R
RPN HNF e T NEBLET, [ BIRICE T SHEFE w7 a b T ELTZEN,

72269473V T 2y bI7—4

AT 3 VT NVAERBIFETIE, SW BELO Vout 120725 Rp & Cp THERSND RC 74V 2 %F LT\ AR AR
TWENARDN BT D =AW T T HERLET, 2O AT 71X, a7 % Cg #HL TRiE /—RIZ AC 54
INFET, ZOFEME X 7-1 1R LET, A7 3V IENL, HAAEEV T IR NESNT )’7~ /a/ﬂﬁ TEXH
INCnET,

K24 L3025 ZFEHLT Ry BLU Cp ZFHRL L FB BV CUERY Y 7 MRIBEGH LN TEET,

10
Cp = 24
A= Fsw x (Rpp1] IRFB2) (24)

% 7-1 OIFEEHUEIZ SV T, 3 24 TlE Ca DE/IMES 7420F Lk L ET, Z0O# 3 CIE, 3300pF D54
FEINL CQOET, Zhud, K 25 Off HEEIZ, Ry & 100kQ & 1MQ DD 3£ A 872 I RPN ISHERF 57201207
NEJ,

tON(nom) % (VIN —nom ~ VOUT) (25)

RaCA =< 20mV

3.3nF ITRRES Tz Cp IZEED<SEHE T, Ra 13 453kQ 720 FB 12 20mV DYy 7 )VEEZFGLET, 47 3 X
NI =2 D— A 7eHESE IR, AR HERDZRENESR T 20mV DYy 7 IVEIEZ1G515 Ra kotU\ Ca DIEZEFIHL T,
/N Vi T FB T 12mV O/ Ny 7P VEEZ R T 528 TT,

ERRSNDY Y 7 NV OIRIEIZH JJEEY » 7 WA B2 FE AN, EEJZ%#’LE))/?JVT)E%@#’H: 0) DC &N
BLENDT-0, LT ol —al X EBRHVET, eI, X477 3 Fy N —J%FHL, ffiE /—R T 40mV
@UV7O/V$F%QEEE¢53//\_&EE&T X, FB % j:%%“( VOUT \Z A — ) 7/7 éﬂéﬁTTl/ﬂ?:’-V*/E/ﬁ) FB
T 20mV AT HRICEIEE L5880 10mV BbLET, X 26 ZEHL Ty 7V 7R & Cg it R LET,

Cp = i poning (26)
ZZT,
° tTR-settIing [EE| i?&?éﬁﬁ@{ﬁm%@'tl\uf/7 54}-5«('?—
Cg 1%, 75us DR ZA LTHALEHE T 56pF L7200 FE T, ZOMHEIZEIY | BAMEIERF I, Y — 7[R 20w

BIRBUCEABEI Y TV A F oy iE R I TEFE T, DC /\/1’72 k3 %1 Télﬁljﬂiﬂ”ét&b Cg 11X
COG 7213 NPO OF B ka5 L TEE N,
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7.23 77— 3 VB8R

K74 BRELVSAY LF¥alb—2a3 DT+
- R

100 100
B e ——
90 ] L
s A —
| ™
807 b - T 90 ”_-——-'—'_‘-—
= yd < -
> X —t -
e , & -
> >
2 L~ 2 80}
[0} (9]
o 60 o
i} w
50
— V=14V 70 — V=14V
40 —\/|N = 24V —_— V| = 24V
V)N = 48V VN = 48V
— V=72V — V=72V
30 60
0.001 0.01 0.1 1 0 0.2 0.4 0.6 0.8 1
Load (A) Load (A)
7-2. WHE (HBRT—I) B 7-3. BRHE (V=7 RT—J)
12.4
12.3
—\. ~ x S —— — — -
12.2 & — :
g 2
o 121 [ .
8
S 12 i |
= . .
2 19 . ‘
> | i
o h— V|N =15V [ | «
11.8 — V|\ = 24V i ] \sanmresm——
VN = 36V :
1.7 — V=48V &
— Vi =60V
1.6 7
0 0.2 0.4 0.6 058 1 o e e
Output Current (A) ey Lo W)

VIN =24V IOUT =0.25A ~ 1A (01A/L|S)

B 7-5. AMRAT v TIEE

X 7-6. EAREFD VIN [CXk HHEE)

MO By20.0M (g foav |[(1omuer towsn  t0sesp 1MD By20.0M (g raev |[ vomsiar twomsn  10awmt
10 Gza0m Sopped  SingleSen | 10 Gza0m Run Sampla 1
| g soomasery 1m0 g120m Tacas ALt | g soomasery 1m0 g120m 2acas Ao
Avte AugustT 2008 AT07S0 Avte AugustT 2008 V72941
VlN =24V IOUT =0A VIN =24V IOUT =1A ({f&ﬁ)

X 7-7. 2AREOD VIN [CX 58
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Y ! ] Y ! ]
[ = - X = 1
| |
/ .
¢ i
' SRR s
/ \
e T N SRR —————————
i .
i 1ovid MO Byanom i K / 900m oy TS e K / 900m oy TS e
it e fyzsom Run Sampie I Run Sample I
e [y e gt e
VIN =24V IOUT =0A IOUT =1A (‘T’ﬁﬁ)

7-8. A TRED EN/UVLO ICkBEENES v v MY

K 7-9. 2AREO EN/UVLO ICL3EEBIE vV NS

vy

vy

FRRVAAAARANIAANNUARRAR AR AN AARANANAY

R\ v W0 So0uSe  Zbawit
a

Praviow Sampia. 1

oncqn e
Auie August17.2018 13541

VIN =24V ',%Tnif =0A 755%@%&—(
7-11. ERRRAE
- .._.......,‘.‘.‘ ““““ . m—“m..‘.‘ﬁmﬂ—ﬁ—.j

OGNS Z00wpt
Run Sampla 1
tncan e
Auie August17.2018  W:asan

R\ v

AL = kDD 0A £T

7-12. iR 5 DEIE

VIN =24V ﬁ{ﬁ =0A 7))%@%\ @%ﬁ‘g

0A

7-13. BEARMNSERE T/ BRMSDETE

22 BRHIHT 37— PNy (ZE RSB B DY) K E
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Soudh 10GSh  Loawpt

714. BEARRAVvF 5

YA o s @ oV Y Seaoom A g /oo
Stopped - 1o NG B200M Stopped
e acan e o RusaOk
Avte AuguaizE20E 133822 Avte Augusi16.2018 170830
VIN =24V IOUT =0A VIN =24V IOUT =1A

K 715. 2EATGRAAYF 5

RBW 10 kBz  RF Att 10 aB
®Re£ Lvl VBW 30 kHz
70 dBpv sur 10 = Unit dBpv
! 1 MEz 10 MHz
LW_PRS =
seL
My swlpks
5
CB| PK5—
4
1un
avs v
i | { |
TROTARIT Tl i
M ; i ey
1 NJAW. Aot EEmE
LI
Fphetr o
-1
- Peak
Start 150 kHz Average Stop 30 MHz
Vin = 48V A = 1A Rsnub = 1Q. Csnup = 680pF

k. 150kHz ~ 30MHz

Bl 7-16. CISPR25Class 5 (i@ TSI v< 3> 7Avy

RBW 100 kHz  RF Att 0 dB
Ref Lvl VBW 300 kEz

50 dBuv o 10 s Unit dBpv

100 MEz
[ 2}
sew

VEF2 pkEM o
o

1
- P i

VEF 2-AVEH-AVE

-2

7-17.CISPR 25 Class 5 {GET I v 3> Ay

peak top 108 MHz
VN = 48V £ =1A  Rgup = 1Q. Cenup = 680pF

k. 30MHz ~ 108MHz
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7.3 BRICEIT H#RHEIR

LM5164 [EE= 73— %, 6V ~ 100V DIEIEW AT BEFRHE TEIET SIS TOET, AEFROFFE
I, & B7var 5.1 kJ:U trar 5.3 EEHMRHLMENRHVET, £, ANERIT, ERAMREOLF 2L —X
(IR A B e TEORENDHYET, AN Bz A2, 27 2L ET,

_ Vour xlour
N TV =7)

ZZT,
C N EBETT

TR HNEA L —F A FEORWELRRS PCB /3% — 2B L CA N ERICHEG SN WD EAIT, LELE
PRER EHL T DO IFHIER AL T, AT —TNVOFEA X7 H AL, ://\~§7@%b1”ﬁ TR AL
ERIETBENAROVET, FEALH T2 ALK ESR Jz?:/ﬁ)\jjﬂ‘/?“‘/#%:fﬂ%n/\bﬁézkf APk R
BRI ET, ZORIEE T, AERIA L E47 &2 FHICEI DS ONT, VIN TlREEEENRETD
T EVERHYET, FAEBIICIY, AMEETICANBENME T T25808HVET, v —F =0/ FEE
WIEVETEHEL TWAEE . ZOK TICL>T UVLO 74V - TREIESI, AT 208 By hREND ATREME 23
VES, 2O BEE R AR ER T, ATBENOL X2l —FETOHBEAEIL T, BIF3Iv 7L W HNIT A=
LEBIRANS ) F oY 24528 TF, BiEaL T Y0 ESR TRV =0 . A LRI 1T L B
TN = a— AT AZENTEET, HE%E ESR 78 0.5Q @ 10uF Efifa 7 o HiE AFEAE O AT E B K
THo7elEZas LB ET,

L X 2L —HDOEN EMI A7 4 N2EERATHZEnH0ET, 72720 iRFHIE B LT R, ZHICED RZERR
RO ES, FRTANRO L B Z M T BZhnHVET, ITDC/DC TN —Z I F AR EMI D B 7 5 )
TIVr—ay )T, AT 7L X alb—2D AN ST AN e i T DRI S DT EE AL CONET,

74 LL4T7D b
741 LA 7O RDHL FZ1>

PCB L AT UNI., BN-BIFRRFTO-OICEERER T, mAL—L — D ERSCBIL L (RE T 5/ AR EIATAE
L. _hm\ml&%/& IR AR & Mﬁfﬂ’ﬁﬁﬁ LTC/ARR EMI Z4 R LT, BIRO/ AT 4 —< AERE T E®
70T BRREMENRHV ET,

1. ZOIORMEZYERT 5720, @B A EREHEH LK ESR O&vI3y7 a7 UL T VINE %
GND (254 /%AL 9, Ciy & LM5164 @ VIN B> & GND BN CTEAEF ST CREL £, AN=ar 7 u4
LT U O T OEEIE, GND B & GND PAD (2856t 92 /Ra7e BRI L — 2 TR D L 035
DET,

2. VIN BXU'GND B> ~D A 1a 5 oYl Lo TR EN AV — 7 O iifaE e/ NMRICI 2 £,

3. AF VX% SW EL OB LET, BEOREMEMEEEHIET257), SW ¥ —F2 37 L — 2 Ohfg
Zefe/NRICENZ £,

4. GND B ANEIT NAAD T ON\T— Ry NIZEHERL, b—h 27 PCB OV 70K FL— 1l LE T,

5 JARX = RBIOMEREELCTRED 1 > THIE 2 (ENEDT) T/IUR 7L —r 2 HALET,

6. T — L TH—RDOT IR EEEEHLET, 74— HOT TR Roy ZECFRL ., 2R —R b
TR LA LET, ZOREHIED AT U T ENT-EBRRCAM BN T a s ST R N —

\ZRNDDEEES, 7T RREUNLEESNI2NE LT ol —2alRbLizy, HEEY Y 7L Of)
VERRLTEN 2T DT DG ERHVET,

7. Vins Vout. BEOW IR /\7\0>Tzém0)rlim ICEBRVILKRELET, 29THZET, 2 "—ZD AT E I
JISATHULEERE TAMEISIL, RN R KICRDET,

8. FB EO/AO)/\&%/E%W?D WZLET, W5 DOIFEIRIL Regq & Rego & FB B i< \—ﬁaﬁbij— Crr (L2

A) % Regy CEFEWHNCEELET, A COHITERERA L NORENEELRG S Vout BV AZAMIC
Tﬁ‘l’*}ubiﬁﬂ Vout BV R 7XRE JAXDZN ) — R biES T, TEi i@fméﬂﬁ_/—/l/]\E@}iﬂ‘@u@}%{ffxﬁﬂ
L CHERRLET,
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9. RON B NI/ ARDEEEZFRF e TWET, D7D, Rron FEHLIET RARICTEDRVITSIT TRIEL .
O /NZ— U FTHBRLET, RON 205 GND ~D %R &IT, 20pF 272V IO T 20 ERHVET,

10. BEAEBIRIE A 150°C ATl SHERF 35 7=012, LM5164 1213 47— o 72 HE L TSV, 2EK AR T
BETAGE. EmOT 70N P — AT EER AT REICRVET, b— 7 BT ORYIEFEHAL T, iy
K% PCB 77K 7L — 28 L £3, PCB IZHEDOHIE R H LG AL, 2DV —</L 78N E O EE
BT TR T — T DM ERHVET,

7.41.1 A /80 MEPCB L1479 MICLk D EMI DIER

i dildt = R K ME LS TERSNB I EMIIE, Ay T2 320 L ARICBIEL TOET, /102
EFORIE RN —F AEFER IS . L0 SO BRI A5 4L E. B EMI 2 5/MET 27 08t <
VAR AT L, € DS ADE A R/METHZLTT,

7-18 IZ. EMI 2VOBLEN D DEIE Iy N—2E B D EER A TF LT N—T%FLFET, BEaL R—ZDNE
By T =% T/ F ¢ TE AF T UL LMB164 Oty MOSFET THER S 2/ — 7 ICRHCH L difdt FEJT <A
PEAET D728 I — 7R8I % B/ NRICIZ T DN —T DEAEAL XI5 R s T E NIV ET,

| D VIN
VIN /\\
2 —c
LM5164 T N
High
BST di/dt
High-side 4 Q loop
NMOS e Lo
gate driver W
8 ]2 e e
— —_— Co
Low-side e Q2
NMOS M J
gate driver _
GND
1 {1GND

K 7-18.DC/DC BE Y /N—%, BHEBRERRA vF ¥ V—Tt&

ANz T oHid, AV AR MOSFET OEF RO G dildt i3 IZ L T T4~ RRERVET, Iy T avT o4
Z VIN BX O GND B2 TE ARSI TRUE 35280, EMUHEIR O 7= DICHEL/R2FE S, SW AL X 72|28
e T DR — AL, TEHIRVELL, @E OB e U AR B Z T DI+ 72 I L CLIEEW, ZFERBUA fe /MR
(R DT80 B OARE SR, L, RO SE—2 | F03809E (BIR) 2EHLET, Hhar o higAf o2 o7
D Vout MOIELICEEL, 22T YDV X— 1% LM5164 @ GND B L5 H Sy RICHE L £7,

7.4.1.2 RiRIEH

Sy ERBUE AL CldZed FB BV EKICELE 3528 T, HTEEIFIE SAD /A XD 58 % /NS LET, ZHUTdD,
FB 12 5L /ARG D2 — BNV ET, FB B UTfiE oL L —F~D AT THDHI2D | AR D 5 BE 52 F
RLTWVEA =L R )—=RTT, ) —RIFMEA L E—H R J—RTHDH=0, Vout MO ERIT~D /32—
1, BV R2EG A CERITNIEESTCOHFRSNE T,

EEYA R —RBATNET 4 — R 7P EIRSETRARL . SW /—R, A& 74 BEON V)N BEEL T, 74
—RARYIEENAAL T JARXIZE S THERSNDDOEE RN, N —AEE R/ T, B ELEEHRTET
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B2 100kQ LY RE7IFIEWPLEEIHE . ZHUT RO EE TT, Tz, LBV AT — 1T, A X 74 SW /
—R. iy SIERRDBITER LT, TDT0 IFEAAZ— (B 72 SW ) —ROHIRIT L6058 57508
T —rMHVET, ZOEEIZED, AT T JAXPFENSDEITLIFIR/ SAZIOIZ— VR TEET,

7.4.2 L1470 R

7-19 (2, PCB LJEIC 2 AR ML, B8z EmICRLEL 2L AT VMl Z I ORLET,

Type 3 ripple
injection

Connect BST cap
close to BST and SW

Place FB resistors very
close to FB & GND pins

PGOOD
connection

Thermal vias under
LM5164 PAD

Place resistor R8
close to the RON pin

VOUT GND Optional RC  Connect ceramic  EN/UVLO
connection connection  snubber to input cap close to  connection
reduce SW VIN and GND
node ringing

7-19. LM5164 K@ PCB L4 7 hDfl
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STINARBLUVRFa A MOYR—-F
8.1 F/NA R HiR—}b
811 Y—F - /IWN—TF o BEICET 5 EFE

"fw}\“'N*‘?%@uﬁ%i?‘di*ﬁ‘“—fﬂifﬁﬁ‘é?ﬂ?*f}( AL ANV DR IR E T T A AR
YO P —EARE RSN DG BT BRR R =T B F 7 T — A AP BE D IERE.
=k /\*—74@% hEII Y —EADRBOERHELERT DO TIIHVEE A,

8.1.2 IRV NR— F

e IM5164 212 X5 —F G F =2l —5
o IM5164 >3zl —2=> FEF L
o TXYRAUAINANYDV T LA TYAL TAT T
L ST
— BRI I R T E
— [PEEH T TV —q Al Bl ER~—p Y NI RI I A~DE TR
- EEBERT— N—P
— BT X a DB - PR R RE AT TR
— BT G A= a2 D] Y D EERE I ) — T e e A

8.1.2.1 WEBENCH® Y —JLICL BN R LR
&7V §5E, WEBENCH® Power Designer (240, LM5164 7 /A A% 9D A% A% GHEER CE T,

1. &N, ASEE £ (ViN)s B EE (VouTt)s H 1B (louT) OEMAEATILET,

2. 73‘7?474’%@574%»%{%)5%1 R EHMERE., IANRE D FEER/RTA—Z IOV TR et L E
7,

3. ERENTREE, TRY R ARV IV ALY R B0 S RS e L E T,

WEBENCH Power Designer Tid, 7 AZ ~ A XSHU7 BB EEB A U AR | VT LS A SO L5 i O (I H & O
T TERTEET,

W ROBEE FITAIRE T,
. Eﬁ”lﬁ’]?ﬁﬁ/ 2l —Tar B EITL, EERE LRI OMEREE MR T 5
o B Ral—TarEFETL, EROBEEAIE TS
o HAFAREINTEBERCLAT N, — )72 CAD 74—~y CHIT5
o HEFOLAR—F%E PDF THIRIL ., #%GHa2 4695

WEBENCH > — /L OFE#fIE, www.ti.com/ja-jp/WEBENCH TZ &2V ET,

82 RF¥aAYbMDYR—F
8.2.1 BEEH

BEERHZ DWW TIE, L TFES L TTESN,

o TXYRA ARV LAY LME5164-Q1EVM-041 EVM =.—H— JTAK

o TXHRALAINAY [COT BT N—H 50 7 A e o N7 — 2 DR T 7V r—ay J—h

o TRV RAUAIIAY  AANHRNELESRDERLNT TV —a A BB A0 Vi, 1 EMI AT [E 1
DT A =3 —

o FXYRALAYNANY [ BIROE EMI (HHEDPFEEIRT AR ~2— 3 —

o TRV R ALRYINAY [ BIEDLA EMI (LAFEDBFZERD AR ~2—/3—

o TEXYVRALAYNANY [ Zv—p H—FXZNIDILY Y V) 22N =l T YR 7o 2 7 24V AC & 77
BT A AR

o TRV RALAYNAY [ EES =2, B0UA X531 &, 13S, 48V UF L 472 N7 l— N2 JUT7
FLVUATYHA AR
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o TV R ALAVILAY [AN-2162: [DC/DC =22 N—X il niE EMI D H BT 7V r—ay ) —
K

o TXYVRAALAINAY [JE0 Vg DC/IDC 22N =52 f B N2 — 2 ~DE a7 7V r—ay J—h

o TRYRALRINAAY | [FL O BGEHEEDREH T 7 r— 3y J—h

o TXYVRALAYNANY [ EERBLENIC N r— 2 DEGHE R T TV r—ay J—h

8.3 RFaAY bOEFMBEMEZITMDAE

RF¥ 2 A MO EFINT DWW TOBEZZ T EADIZIE, www.tij.co.jp DT /ARBTG5 V2 %AW TLIZSW, @] 27
Vo7 U COBERTHE BREINZT R COBBIEFRIZET AL A P =AM BRZ ITIRAZENTEET, BEOFEMIC
SONWTE, ETENTZRF 2 AV MIE EN CODMET B2 Z B L&,

84HR—pF-UY—-21

TXY R AL AV LAY E2E™ PR —h e T A —T L, TP T NRREFE DRI LR EHIC T A Mk AR
— BN O E D ZEN TEDIEAT T, BEFEORIEERELID MAOEME LIV THIL T, it THE
TR R TS E N TEET,

Vo 7E3NTNBar 7o ViE, KFmE IV BUROFE IIBIEEIND2H DT, 2RO TR A AV LAY DO

BEAHER T ALO T, T LL TR R AL AV ALY D B E ML O TIRHOER A, THF TR AL R
VALY O S E BRI TLIZEN,

8.5 &=

PowerPAD™ and 7 & A X)L A E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

TRCOFEEL, TN EFNOAEIZFBLET,
8.6 HESMEICHAT S TEERIE

ZD IC 1L, ESD IZE > THHE T W REMEDRHVE T, THF VA A AL AV, IC BB BRI T OB E I L

A EHIRLET, ELOEVBROBIOREFIREDRNG S 7 A AR T8 T RHVET,
‘m ESD ([ RDMHEIE, DT DIRMERE TS T A ADFERLHHE TLIGITDIVET, KR IC DG NI A—FRDT )
WAL T D72 TARSILTODHARD AN FTREMEAN D D720 | HHAFEEL LT <o TN ET,
8.7 A
TEY R ARV IVAY FFE ZOMFEEICIT, FRERIERO ~ B L OERP LS TOETS,
9 iRAT IR EE
HERE SRR ORFIIUFT 2R L TOE T, TOUGTBEITRGERUZHEL TV ET,
Changes from Revision C (April 2024) to Revision D (February 2026) Page
o FMXA&T Ak (28 ~ 30 X—) DT NARADY—~ )L /Xy B AXHE HERSNDHT R R"F—2 ATy
A 1= SRS 29
Changes from Revision B (August 2023) to Revision C (April 2024) Page
° ROJA\ RGJC(tOp)\ RGJB\ qJJT‘ l'PJB\ RGJC(bot) @?ﬂ%ﬂz{ﬁﬁ%@%ﬁ%ﬁ ........................................................................ 6
o toN2 & B50NS 715 1B50NS [TMEIE ... ettt ettt e e te e e e e ene e ens 6
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10 A hZ=h, Ryo—2, BLUEXER

PIED_R—=NZIE, AN =h 0 oy —2  BIOE BT AE RN EHINTOET, ZOFHRIT. FBEDT A
AMEA CEDIT DT —HTT, ZOF —ZL, TERL, ZORF 2 A M UETETICEBEISNISEERHVET, &
T =R = DT TV AR SN CODE L. W AR OFAZ 2 BELEE0,
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PACKAGE OUTLINE

DDA0008B PowerPAD™ SOIC - 1.7 mm max height
PLASTIC SMALL OUTLINE
55TYP
PIN 11D
AREA
—oxfi27 |
7}7 2X
3.81
|
i 4X(0°-10°)
- e {
— 5 T 0.51
5] 40 8X0.31
5] 38 [ Jo25@ [C[A8] R
NOTE 4
\ 0.25

// \
T

s
SEE DETAIL A

4] s
EXPOSED
THERMAL PAD
- — 1 0.25
34 )
28 9 GAGE PLANE
[ ] 1 {
1] s 0-8 T
2.71
R T

DETAIL A
TYPICAL

4214849/B 09/2025

NOTES:

-

per ASME Y14.5M.
. This drawing is subject to change without notice.

exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
. Reference JEDEC registration MS-012.

(S0 wWN

PowerPAD is a trademark of Texas Instruments.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

i3 Texas
INSTRUMENTS
www.ti.com
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DDA0008B

EXAMPLE BOARD LAYOUT
PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.95)
NOTE 9
(2.71)

SOLDER MASK
OPENING

SOLDER MASK
DEFINED PAD

LAND PATTERN EXAMPLE
SCALE:10X

0.07 MAX
ALL AROUND

SOLDER MASK/

OPENING

METAL
OPENING

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS
PADS 1-8

6 (1.55) SEE DETAILS
8X (0.6) I
- (3.4)
SYMM (1.3) SOLDER MASK
G ™ve OPENING
{ : : } 1 (4.9)
NOTE 9
6X (1.27)
(R0.05) TYP ] i
w | w METAL COVERED
SYMM
(#0.2) T\)(If\ ‘ ¢ i ‘ BY SOLDER MASK
|
‘ (1.3) TYP i
[ (5.4) l

0.07 MIN
ALL AROUND

g2
SOLDER MASK—/ \METAL UNDER

SOLDER MASK

SOLDER MASK
DEFINED

4214849/B 09/2025

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.

10. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.

i3 Texas
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EXAMPLE STENCIL DESIGN

DDA0008B

PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.71)
BASED ON
0.125 THICK
STENCIL

(R0.05) TYP
‘ 8

| —

|

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.03 X 3.80
0.125 2.71 X 3.40 (SHOWN)
0.150 2.47 X3.10
0.175 2.29 X2.87

i I
! S
! I
! I
| | !
|
SYMM | 9 | BASED ON
¢ —-—-—t-— - -— 4 — - —|t— - L — 0.125THICK
i | ; STENCIL
- 3 | < |
6X (1.27) ; !
! I
! I
) EE/ SN
| S ]
METAL COVERED SY‘MM
BY SOLDER MASK ‘ SEE TABLE FOR
‘ ¢ ‘ DIFFERENT OPENINGS
FOR OTHER STENCIL
~ (5.4) -

THICKNESSES

4214849/B 09/2025

NOTES: (continued)

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

design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA
DDA (R*PDSO*GS) PowerPAD MPLASTIC SMALL—OQUTLINE
127 r —» 4—8:2
8 s
\ \ I )
M e o 1 0,20 NOM o

N
\ [ -
SIZE AND SHAPE SHOWN @ @ / p
| ON SEPARATE SHEET 3,80 5,80 \
Lo -_1 /

J0d4

1 4]
5,00
R v B
' 0,40

1,70 MAX

[ 1
| | e
U 4 ) seoting pone 4 o J\ N\

S

4202561 /F 12/11

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.
This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.
This package is designed to be soldered to a thermal pad on (€ board. Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMAQ02 for information regarding

recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F.  This package complies to JEDEC MS-012 variation BA

NOTES:

o Oom>

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

DDA (R—PDS0-G8) PowerPAD" PLASTIC SMALL OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMAOO2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQO4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

i HH H

5
_,_ -1 Exposed Thermal Pad
- |
I
A\

ENGD

265

Top View

IN
3

k)
o

Exposed Thermal Pad Dimensions

4206322-6/L 05/12

NOTE:  A. All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA
DDA (R—PDSO-G8) PowerPAD™ PLASTIC SMALL OUTLINE
Example Board Layout 0,127mm Thick Stencil Design Example
Via pattern and copper pad size Reference table below for other
may vary depending on layout constraints solder stencil thicknesses
(Note E)
4x1,30 1,27 0,45 —=| |=— 1,27
solder mask ]
over copper \ | (|l | L. _ a5 || || || | b o
6x00,33 *
|~—3,10—]
35 575 Y 240 5,75
X
Example Solder Mask
4,90 Defined Pad
(See Note C, D)
Non Solder Mask Defined Pad
"/—.Q\\ o
// ~~.. Example Solder Mask Opening
(Note F)
/ : Center Power Pad Solder Stencil Opening
05—~ |=— \ Stencil Thickness X Y
) 0.1mm 3.3 2.6
29 0.127mm 3.1 2.4
; R 0.152mm 2.9 2.2
L Pad Geometry 0.178mm 2.8 2.1
(Note C)
0,07 /
\\ All" Around //
~
e 4208951-6/D 04/12

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C

D

Publication IPC-7351 is recommended for alternate designs.

This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMA002, SLMAOO4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC—7351 is recommended for dlternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC—7525 for other stencil recommendations.

F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
PowerPAD is a trademark of Texas Instruments.
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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 ©)
@ ©)

LM5164DDAR Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 150 LM5164
(DDA) | 8

LM5164DDAR.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM5164
(DDA) | 8

LM5164DDARG4 Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM5164
(DDA) | 8

LM5164DDARG4.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM5164
(DDA) | 8

LM5164DDAT Active Production SO PowerPAD 250 | SMALL T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 150 LM5164
(DDA) | 8

LM5164DDAT.A Active Production SO PowerPAD 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM5164
(DDA) | 8

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF LM5164 :

o Automotive : LM5164-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 —>| A0 |<—
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
[ .4 |
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)
LM5164DDAT SO DDA 8 250 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL
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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)
LM5164DDAT SO PowerPAD DDA 8 250 366.0 364.0 50.0
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