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UNAYNE- AR IT“@JVEL K 1A © DC AfiERa it c& %9, LM5164-Q1 1%, EELE T 7V r— a0 Tl
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F T EWE A ETLET, /) 50ns if HAE ATREZR A U BRERNIC KD . @ OB ESRA B E9, 04 7 RER G i/
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\EVWVEE T T oaE g7, BARMIHIIET NAATBIK | T—RIZEBL T, BWIIREHERIL, AT LRAZ N

ARREDEEATANNERR SN TND T A OTEFEEFSIELET, LM5164-Q1 13, A~v—F =278 LU0V —

TR L ) PR HH (A & S2HE LT, A IR IE DI A BRI B R 7R A FE R L T, 2O =L — & Tl
— BRI T, R EHRF RN L . AR SR LS AN £,

LM5164-Q1 (Zi%. L F D=8 DA—T RL AL DT — FyREIERE | W72y AT 2B 2724720 OB
KERER RS TOET,

o EFL—IL = 7L EER G

o PNEBEEY 7 A% —REER (3ms)

o TUAT AR A~DOHEGIRAL =T v

o EREOAR—TNIEDT 0T T LA REIRT A ARBIERAENMERS I (UVLO)
o AV—NeY AV VBALOBIRAIRIC I A& 7 25 B D Fi A FEB]

o HEIREEREMNE—<L Sy T,

INODOBEREIZID MBS WA DT 7 V7 — 2 a ARG LT R K TN T W Iy v 7 — A& A RRIZLF T,
LM5164-Q1 (%, i IEEEA DC L ~Imbikfli 32 m A BRSO L ELH 12 B LT % INFi72 i i s A
T LEYR—FLTWET, ZOII R AT LOH % L FICRLET,

o 48V H#T AT A

o ZRINDONTVIT VAT A

o 24V PEER VAT A

o 48V OF L2k PoE EF i

EUBLE L, DO R — R b D BT BT HY T LT PCB L AT U MIR A IR EENTOET,
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6.2#EET Ny /A
v
N VIN BIAS VDD
] REGULATOR 1
VDD UVLO
EN/UVLO
> STANDBY
N
THERMAL
15V SHUTDOWN
>~ SHUTDOWN BST
+ ® 1
LOGIC L
04V
Vin
——Casr
RON
— T} ON/OFF N DISABLE
TIMERS >
v CONSTANT ™ | L
T ON-TIME L W o Vour
CONTROL T
Rrs1 LOGIC Veo
I\k |
FEEDBACK |
FB COMPARATOR SLEEP l/__ Cour
o § ]—AIF DETECT |
RON
VREF ZX DETECT, :I PGOOD
Rerez PEAK/VALLEY =
CURRENT LIMIT
FB
GND
]__| PGOOD
= = 0.9°VREF COMPARATOR —

6.3 #RBESKEA
6.3.1 FIH 7 —F72F+

LM5164-Q1 B EAA v F 7 A _R—=Hx avAZ s o2 A 2 (COT) il 5 XA AL TEd, COT il 5=
1ZED . ZAIU TR (Ron) THAH AR FET OEEA VR toy DR ESNFE T, =g @mE—F (CCM) TiX. A
JNBIEDEALT HIZOIT tony WATVELEICSLFIL TSI, BEEE B EEMERFLET, toy 2MFEL-1%. FB
BIEN 1.2V DV 7 7LV ABEEFE LD FRIZET, AV AR FET 1347 DFEETT, BEMEHERF 75729,
JFEaL L — 2 X A TR F 7 2B E R 72 D/ N DYy T IVEEEZLEELE T, S5, A7 FEERO
FB EBIEDZOEAIX, IFHE ) —NIIFET 2T X TOIAREHET DI KRESTHLIMNENHYET, #HE5ES
N5/ N7 VEIEIE 20mV T, AJEBIE#HFASRICHIZ> TR EMEDHERSND) Y 7V EA ST I HOW T,
3% 6-1 &ML TLTEE,

BOHAZ— Ty T EIFEDAMAT Y7 H | LX 2L —H (I F ol —a PEMRSNDLEThR/NA 7B TEIEL
T3, ZOBKREIZEY, B/ O N EIET U — 2 — N CIER IS E R A MRS A A KB L ET, EEIREEIET
HA1ELF 2L — 248545 A7 RERITE BT S, HAEBIEL X 2L —ab BEE A v T 7 JEH E A #E
FF T DI IR T 2—T 4 ANV ERSIET, CCM Tik, A v F o7 A3 Few 1E Rron HEHLIZE -~ T 1
TILENET, AT 7 EEE, X1 2EHUGHRLET,

VOUT(V) X 2500
F kHz | = —————+— 1
SW( Z) RroN (k) (1)
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xK61. Uy IERAX

TYPE 1 TYPE 2 TYPE 3
AN Vs 7 VORI /Ny 7 v

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-Q1 (Zi%, VIN S AFRHE ) 5V TEDZHFESNDNES VCC NAT AERY 7L F ol —Z NN ST
L2 BEDTZD DN T o HILEHDEE A, NE VCC 7L Fal—4x, MOSFET KA 3eay vy
[B]#% A G e N ERIAIE 7 oo 2B A AR L £, AJE L (VIN) 1L, S K 100V OT A B EICE B T £,
A YARD/T — MOSFET 1385 — NEMF M0 | 77— ANy ar Ty ofiz /LT, NELFal
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—HSDARN AR L ET, TSR AEHE B a I ESN TS, 2.2nF, 50V X7R &iE 73y 7 —Fh
AT AT oY ERINTDIMNENRHVET, TNIDRKREWEELRIRTHE, NEE VCC LF 2L —HIZ AR AR
W T ARAAPBELET, FEDPLEIVE/NSWIEA | 73T — MOSFET OWNHEE7 — M BiEh 351213 R+ T,
SW BIEMENEX T, NEF A4 —F72 VCC LFal —Z05 BST IS, N AP AR Z— 1 ER#ioD 7 —k
ANT T AT oY OBEMEMITELET,

6.3.3 LFal—>z3>3>/—%

FB )@ BT IE. Mo 1.2V Vref kS ET, LM5164-Q1 BIEL ¥ al—ay L—Fi%, FB /T4 Vrer &
RICEICHERF 22 CTHIIEBIEEZL Fab— L ET, SEEIEE AL T, H&EE Vour & FB OE 7RI T AT
=FET,

HEED Vour RERIZHOWTE, K10 2EAL T, BIRL- Reg1 1235% Rego EiHELET,
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-Q1 1%, Y7 hAZ —MMliHIZ > 72 Wik L TRY . A EEZ E KRB OBIERICIR 2 ([CEZESELIL Tk
BF AR AL — V2 CEE T, YT PR —MERIZID | fEI S iR D BEEAY — 8Ty T RS
WET, VT RAZ—MFRIZNERAYIC 3ms IZRESHLTVET,

6.3.5 BTl —%

LM5164-Q1 /~AH AR MOSFET DA Wi ix RRON BHZ Lo TRESI, AEE VN WCREEBILET, ViN D
BEEBNZED | Vi BT D&, JAERBIRTE—EITR0ET, N1 AL TR E R L £,

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-Q1 1d, B —7 AL X 72 EF VA7V EICHIBR T2 L il Bk EE2 & L £3, 1 AK MOSFET
TRIENTZER L AAYF 7 FAINTLIZEBRBFIRBAL v a/LR (1.5A) LHEEIVET, TS ED TTREMD
DI N—HEARHET DT80 LM5164-Q1 13 1.2A [T ESNT= 74— /LR w7 ANL—E I IREIEZF 2. Tkh, v
— 7 ETREIED R SN SA ANV ET, M 6-1 [TRT IS, AP AR MOSFET O —27&E A 1.5A %
HAZDHE, RESNIA M (ton) ([CBHRRL, BIEDY AV NVINEBITK T L, AP AR MOSFET 234712720, 7
F—IVR A7 NU—BEHREIRENEE L 9, m—YAF MOSFET 1%, AL X VX ERINZDT 4 —/LR w7 N —E
TRHIBRE A FRIAECALY DFEE T, FOHR TIKROA L 7 IV ARBIESIET ., 2O HFRIL, BEEFS L4711
o F TR AT — VR Ny 7 L, LM5164-Q1 TIXFEHIH 1B A 1.5A RKiGISHIBRL T, b iig B L O EA
fr R R L ET,
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VFB A
(VI N
i
R -4 S
lavem | ———-————- /\z ________________ Valley ILIM
| AN/ AN
AVG1 [ 7 VNV t
> - —» - >
ton < ton
‘tSWV h > 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-Q1 1Z. N F ¥ FNEEAA T ER#E T 70 —T 47 AV AR 77—k RIAEZWNEL TOET, 207
—h I\74’/\IEIF9z I AMFTFOT =k ATy ar T U BLONEHOEELE T —hA 8w X A4 —R L) L CHE)
ELET, BST & SW L OIcHi SN~ 2.2nF, 50V X7R & WE I3y 7 arF oL EAALYF DF
REE I ANAT AR RIANCEEEMBLET, FIRICOWTE, TAFVCC LF =zl —5E T — T 7 72
V) rvarE BB U TSV, A7, SW BV 23 OV I AV F oS, 7 —h AT a7 Il
W7 —h ATV T AT —RERBELTHNEE VCC MO REBEINET, /N7 X A~% 50ns (FEHEE) IR ET DL,
%%47»17 N ANT T ar T oY ERRET DO O/ N SR SIVET, A FE 2% 300ns i O

BST a5 U3 1 YAV TIRESNDIONC, /AT XA~ T8 HIAIZ 250ns 12720 F9, 2k, BST =2
7/%75 RSN A REME N L BV IREE T, AV —7 T — R b0 x—7 7 v 7 FHCIERICEETY,

6.3.8 AIFER tAS

LM5164-Q1 X, 2— VAR ORI E R N F v/ MOSFET #NE&EL CWEd, 2 MOSFET 1%, "MV AK
MOSFET 234 71272 o712 N IA LV Z I 2 EBIRINTRND L7 BRI 2L £,

MR RET, A4 —F =32 —3ay =R TEMELET, A A4 —F T332 —3 a2 80, AP TL¥ =
L —Z 3NV 25 AF Y B R CEIECEXET, ZOF—F Tl BAMBHOEE 2 F o VDMK T Lia“o
MOSFET AAvF L 74—k RIANRDEIIZE L LB AL v F o 7 AR BT EIL TR0 AR RIER 1N
VRIS KB IS L, A ELET, 20 UL A A% w7 B—RCld, BATRRICHEkED CCM |2 B a“%.’wﬁ
BRALVE 7O BB RBIRSILET,

6.3.9 7 F— /U BB EREBEHLE (EN/UVLO)

LM5164-Q1 121, 7 =7 /L L~Ub ENJUVLO [ & T O ET, EN/UVLO EED 1. 1V(Tﬁﬁfﬁ) RS E, =
UN—HIERERDOT XYy T B—RIZeD ATJEFIEETT (I) 1% 3uA TR FLET, EEN 1.1V I &<,
1.5V (FEHEH) 2 FRIDGA, I/ N—H[FIAF LN TR0 ET, AX R4 E—R T, ?ﬁﬂ?ﬁﬂ@ﬁ%ﬂ?%xw@—
TN, WEHASAT A VX ab =BT 7747 TH, BIENLS EBVAL w2V R0 1.5V (1RHEE) 22 54, @
FHENMENLBALET, VIN & GND OIZHERFIZ BT T, L ¥ 2L — 2O/ NIEE 2R ELET, X 13 B
FOH 14 2L T AT UVLO X — AV EBEEY— 0 T 7 EEZFNENHELET,
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ViN(on) = 1.5V X (1 + M) (13)
(on) Ryv2
_ Ruv1
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-Q1 |L, W EENL Falb—Tay LV NIZHDHI LA~ PGOOD 757 B %z T\ %9, PGOOD
BRI, Fiias N—2OEE) — 7 AR ER#E B L O BRI A LET, PGOOD (%, 14V LA F® DC &
WRAOTNT T/ B LT 54— R A )T, ATy 7 IO HERLFH X 10kQ 7> 100kQ T,
VBN T, BWEES AT v L= b0 EEE 572010, s Emz2 A LET, FB BELNNEY 77
LA VRer D 95% wiZ 5L, N PGOOD AA v F RNA 7270, S 7 V7 7123w PGOOD #* high (27 V7
w7 ENFET, FB EEN Vrer @ 90% % FlEIHE, NEED 25Q PGOOD AAvF 341272, PGOOD 738 low (27
NENT, HHBENZECRFEEZN N2 2R LET, PGOOD DN H ARV |2iE, bus D7V y FFRERLE
DHASA FITOET,

6.3.11 BHRZE

LM5164-Q1 121, 1@ H OB EIEE LVLIRE NGRS BIl T A A RHET HT-0 | A ENRE =2 BN
SNTWET, BEETIEREN 175°C (FEH#E) 2B 258, TN EOEBNHEEBIOEE EF 2oz —<b
Ty "I REEALE T, LM5164-Q1 1%, 10°C OFEHER /e —< /L Sy ML EAT UL R T HESNWT, 4 E
IREEA 165°C IR N AL FHEEh Y — 7 RZ MG LT, ZAUIFET T IREDERN 2RI L TV AT | FEE D
FLTWDEEIE, T A AT —~ /b Uy MU RBED BRI AL T 20IRL £,
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6.4 TNA ADWEET— R
641>+ FITE—F

EN/UVLO 1%, LM5164-Q1 DA 1A 7 %HIH#IL £, Venuvio 258 1.1V 2 FREISE TAL AT v b2 T —F
WZARDET, W=7 L X al —ZEAMwF o7 LX 2l —ZDM N 71200 FET, vy M7y B—R O
FIEIE. VN = 24V T 3pA ETIR FLET, LM5164-Q1 IZNER AT A L — /L O IREBEREL A L TVET, NED
INATABIRELENZED UV AL yaVRE FREBE Lol —XIAT7OFEEITRVET,

64272747 E—F

LM5164-Q1 1%, Venjuvio D EREEAIMEAL v a/b REBZ TR, W ASAT A L—/L 7 UV ALy a/LRE 2

TWAEAICT 7 T47 F—RIRDET, COT 77747 F—R Tl LM5164-Q1 IZAMERITISL T, 3 DDHH N

THrOE—RIZR0ET,

1. BIERNE —7Y =8 —7 A X 72BN D 03w B2 D86 OE EA T 7855 CCM

2. CCM EWERFZAM BN —7 Y — " —7 AU X I ZETR) T N O KOS AL, 7SV A Ax T e A4
—RK =Ialb—ar E—F (DEM)

3. HACEEBFRIREAEHINSNZEEOY — 27 B L OV —E i il R H#EA T & OB IR CCM

643 RY—FE—F

T —F72F+ 7 a Tk, LM5164-Q1 X A4 —K =3=l—ar E—FK (DEM) HEREIC DWW CRE B L
F9, BAMMIKBICBWT, (¥ 72ERPErIBEL, R MOSFET 2347127258, 2 /3—43 DEM IZBAT
LT, VAT ACADENEZIELET, DEM RIETIX, AMERIIE —27Y——27 A2 X742 V7 IVERD 57K
2720 TANAAR LA Ao =R TEIET D720, AR BSIHIZDTHEAL T 7 RE IS FLET,
Veg 3 1.2V Z FlalDE, AT L7 7OV AR ESIVET,

ENVEE AN L, Ve 78 1.2V (VRer) 24 CTRAMERA UG T2 137 8 15us 2 5L, 2 /"—%
TR 1g AV —7" E—RIZBITL T, ANEFRMHEESNZ2NIIICLET, LM5164-Q1 THEESIND A S1HHIEE
7t (1) 13, AV—7 F—RTIE 10.5uA FTHA L, L ¥ 2L —ZOBARRRL LS ET, ZOF—FTIE, 751
ADMBEBEREZURIMZ L2, TRTORNar e —FRENA 7220 ET, 20X Ig BMEWTZD,
LM5164-Q1 1%, Ny T VERER T 7V —a CEERMEZEIL T 72D O /e ik L0 Ed, FB a2 "L —4 L&
WHEBANAT A L— VXTI 74712720 FB BIENRWNE 7 7L A VReg & FlRIST-EXIT, 2L N—F R —7 F—
RINST 7747 =R ~BAT T2 LET, RV—=T BT 7T 47 IRRE~D Qus V= —2 7 v 7 BIENH £
7
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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-Q1 T, JAFFHOEIRE LS B E H ) BILICRIE T 572012, DT 0 slar RN — R DI E B L
LEd, VAT LR EM A T30, RO I EHOMEERNERS N TOET,

. EREOAR—T L

« AJJERE UVLO

o NERYTRARZ—]

o TUTIT NIRRT T SRk

« PGOOD Ao /r—%#

LM5164-Q1 X—ZADLF 2l — XD 7o 22 W H L B I ORI T2 . AIER7 LM5164-Q1 7 A 7 AKX
—h BVFal—FEH 7 a—RLTC fFFEDT IV r—rarOiitiEs 7‘53/‘?—%/}‘@?){’ BNLTHZENTEE
F. IOV — LT, MiBhE LT, B (EVM) ®%%% 0 PSPICE 7 L%, Tl © WEBENCH® Power
Designer Zffi Fl C& £,

7T2RRE¥EWETTV— a3
7-1 12, 12V, 1A COT = N— 2 DA KK %R L ET,

I—O VOUT= 12V
Viy =15 V...100 V Ui 68 uH lour =1 A

O VIN sw
Cu i LM5164
2.2 uFI EN/UVLO  BST
= RON FB
I:h:XON
100 kQ g[

GND PGOOD

71. RRWET7 TV -3, VIN(nom) =48V, Voyur =12V, IOUT(max) =1A. FSW(nom) = 300kHz

E
ZLBEDORFHITIE, WO D R T TV r—a il Bt b LM5164-Q1 :1//\—5'75’&')1 LET, A
ﬁaﬁﬁz\/w)/—-x AL —F R LS TUT, FRTIE AT BIE LB B OBMERF S IC BT 5 2 ENE
EWERT DT20DIC, AINCEIFA T P P BITRDIENDHYES, FEMIC OV T, Fﬂ“/l%‘/:ﬁ?féfﬁé"é‘
%é@*k7\‘/a/%7%ﬁﬁbf<téu\

7.2.1 51 EF

AFRAJIE 48V, HIEE 12V IZEES%, BESAMNHEIL 92% TF ., L AJ)EEFPHIL 15V ~ 100V T
¥, LM5164-Q1 (%, 12V [EEDOH NEEZ MG L £, Ay F 7 FEEIL, #51 Rron (2XY 300kHz. (23 ES
NET, HAHBEOY 7 2AZ—R R 3ms T, 3 7-1 12, bBERay R—3x MRl ET, [LM5164-Q1 EVM =
— = DA RIB SR LTLTEEN,
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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, 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 U, RV VN ORISR = N — 4 LM5164QDDARQ1 Tl
7.2.2 FHG R FIR

7.2.2.1 WEBENCH® Y —JLICL BN RS LR

ZZx7Vy 73 %L, WEBENCH® Power Designer (250, LM5164-Q1 7 /A R%AEH § 50 AZ Lk G A ERL CEE
7

1. AN, AJTEE (ViN) HAEIE Vour)s HA1ER (lout) PEME ATILET,

2. FTTANAVFOX AT NVEMHEHLT, 23R, HHEME, IANRE O FETER/ T A= IONWCikit Rt L E
.é—

3. ERRENTEEE . TR TR AL AL A PR A RS L F T,

WEBENCH Power Designer Tl&, 7 AZ~ A XTIz [BIFE KIS AR | U7 V2 A LOATikE &5 bt O T8 E H & OF
T TR TEET,
WE ROBEEREATARETT,
. %Fﬁﬁf£/\1V—/a/%£?Tb HE LI LRI OVERE A RS T 5
o B Ral—iarAFEITL, MROBRHEA R TS
. 73%&74x“énmﬁl&kiﬁ°wﬁ7%% —fiy72 CAD 74—~y CTHIT5
o FFOLR—NE PDF THIRIL, &Gta il 45

WEBENCH > — V@£, www.ti.com/ja-jp/WEBENCH CTZ & 272V E7,
7.222 24 vy F I BiEH (Rron)

LM5164-Q1 DAL v F o7 BT, RON EAZRRESNIA R 7 m 7 73 7Btz > TiriEsnEd, 2L 15
(R IO, EYERYZ: 100kQ. 1% @?R?“T AA T 7 AW 300kHZ |23 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 5BIEEBOBEE LD RS VET, il AT aE/e i/ NT 2 —T ¢ VANV EFHETHI2E, 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 ’%ﬁ%“’%%iiﬁ‘o AA T T JEBER O T FEET DRI, FFED tonmin (6T D 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,

A BIEDT —H— e BB A F 7 OEFIETRI. LM5164-Q1 OB HRHIEHREE T4 EEl>TWAZ &% T
BLET, 727837 OALZ 7237 RN IR/ NS Ay T2 7 B @O A I FAVET A3, fafngr
MR EL, fEFNERZ IR T HEA L H X ANZIRAR T UET, TR, A X 7ZD) Y7 VBRI 2B
L. HAEEVy 7Y ERTD720  h3RIME T L, EEMEb DI ET, R, A F 72O fafERL ~UT
a7 IREN END _onﬂﬂwﬁ”é_ ICHEBL SN, —J7, ﬁ%*ﬁnﬁwyﬁ‘&&a:&ﬁ@%uﬂﬁf‘mif%\4‘/&“7&‘/
AFEIREEBITR A2 IO LET,

7224 HAharyFoY (Cout)

YT 1 T U EBEIR T AL A R—=Z N TCORBHEE) IV EFHIBLEST, 2t AR Z o4
By TSI T U ICRAE X T oS T A IRy S VEE T, K21 AL TH A&
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
BVET AT LT V=T DOHFEA T IE L Ak i/MET DT AJjar T % LM5164-Q1 @ VIN B &
GND B IZCEAETIICREL T, Aar 7ot HHERICELWE—7 V— B —ZRIED H K Bt
HBLET, ZORER, AC Uy 7IVEEDO G R A 'K = A0 ET,

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

Iopyr XD x (1 —D)

oyt X R
T XFo T louT X REsR (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/*f0)$71+?§5( \ZHEDSE R RATJEED 2
fEDELEEREZTINL TTEEW, 2, LM5164-Q1 ﬁilﬁﬁi{ﬁﬁ 5 5em LLEBEN CWDGAIEL, 2000
KEDVERDGENOVET, ZOar 7 i, BRTA L OFEA X IH L ALEWEEIIv7IZBEE TS
HIRICRDAUHNF e T NFEBRLET, [ BN /977“7%@?5‘@@ B ab THELIEI,

72269473V 2y bI7—24

LA 3 Vo7 VAEREE T, SW BLW VouT (129725 Rp & Ca THERREND RC 74V 2 %1 LT\ ALHIHE
TWENARN BT D =AW T T HERLET, 2O AT 71X, a7 % Cg 2 HL TRiE /—RIZ AC 54
INFET, ZOFEME X 7-1 1RLET, A7 3 VTV IEANL, HAAEEV T IR NENT T )/7~ /a/)ﬂ TERE
S TCWET,

K24 £ 25 2L TRy BEV Cp R H L, FB B TRERY Y T AR E D ZENTEET,

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 e 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
—\ 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 (oo /oes oo s 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 soomaser 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

22 BRHCT BT — RN 2 (DR RB bt B
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v 1 v T ]
[ = - X = 1
| |
/ .
¢ i
Foei iyl -
/ \
e T N SRR —————————
i .
i * oviaw D By20.0M i R/ 300mW. S TR SO R/ 300mW. S TR SO
- e MG B20.0M Run Sampie I R Sampin ]
sl MR [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
Praviow Sampin I
ancan e

Auie August17.2018 13541

VIN =24V ',%Tnif =0A 755%@%&—(
7-11. ERRRAE

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
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| &/ W J I
@ 19mY Ofhael11AV 500 Hy20.0M| ® S 1480 |[somuar zoousn  sesawpt ‘ @ 0 iy o Byaeom » S =000 |[sousan 10Gss  voewpt
:;u.»:: o - 1o NG B200M :u.»:: e
VIN =24V IOUT =0A VIN =24V IOUT =1A
714 BARRA v F Y B 715 £AFHAA v F U

28 BRHIHT 37— PNy 2 (ZE R BB DY) K E
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7.3 BRICEIT H#RHEIR

LM5164-Q1 BEJEz /3 —21%, 6V ~ 100V DIgEAW A S ELEFFH CEIET2I0IZ3F S CnWET, AJTEFRD
FRfElx, & B2V ar 5.1 BIW v/ ay 53 LEBMERHLLERHVET, Fo, ANBERIT, RAMEFOL X2l
— B AT ERE A TEOMENHVET, P AT ERE RELICE, X 27 2FHLET,

_ 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
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4. GND B ANEIT NAAD T ON\T— Ry NIZEHERL, b—h 27 PCB OV 70K FL— 1l LE T,
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High
BST J di/dt
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gate driver SW
5 L g vor

— —_— Co
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NMOS H J
gate driver _
GND
1 {1GND
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AJjar7 o HE AP AR MOSFET OFE RO dildt s XL THIA <) NRERVET, BTy av T
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(R DT80 B OARE SR, L, R SE—2  F03805E (BIR) 2EHLET, Hhar o higAf o2 o4
D Vout MOMEIZELEL, 2T P DU — 1% LM5164-Q1 ¢ GND B> L& H /Sy RICH L £77,

7.4.1.2 BiRIEHR

S EIRPTA AR Tided FB B E<ICEL E 3528 T, B EIFER/ SAD /A XDOFEEAE /NS LET, ZHUIZLD,
FB 5 5L /A RXfE R DG — B0 ET, FB B HREIL R —F~DAT)THDHTD | JARD LT
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BIEEVA N—REATODT 4 — Ry 7P EIER FTRML . SW /—R, A& 7% BLO V| ﬁl%%ﬁbf 74
—RROIEBENAAL T AR L > THEYENDDEFE R, H/~X~E<%nzd FRICENZ F9°, W EEARRET
572912 100kQ KO KE7 B2 o546, 2UudkbEE T, o, BERL A F—0%, 4/57757 sw
—R. VN ST ERDBICHRLE T, ZO10  IFE T — A B 8L SW ) —ROFR) T BT 57 TR
TN ET, ZOBEIZED AfvTF 2T JAREDLDELIFE S AL SHIZ— VR TEET,

7.4.2 L1470 A

7-17 |12, PCB LJEIC 2 JE Sl L, EEin 2 Ll CRLEL 72 LA T U Ml a R LT,

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

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

7-17. LM5164-Q1 FH PCB L4 7V hDfl
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8.5 FiE

PowerPAD™ and 7% A AL AL A7 E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

TRCOMEEIL, TNENOHEEIIRBLET,
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TR R AL AN AN R ZOMFEEIIT, FRERIEEO —RHB L OERP SN TVET,

9 RFTEE

HERE SRR ORFIIUGFT 2R L TOET, LOUGTBEITRGEMIZHEL TV ET,
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DDA0008B PowerPAD™ SOIC - 1.7 mm max height
PLASTIC SMALL OUTLINE
6.2
58 TYP
PIN 11D
AREA
— 6
=
7}7 2X
3.81
1 X (°-10°) ‘
- e {
5 ax 051
8] 39 4—1 2 1.7 MAX
IJ—i 38 [ [025@ [c[A[B]
NOTE 4
e
( — j e TP
i P
» /‘L SEE DETAIL A
4| s
EXPOSED
THERMAL PAD
| — 1 [
3.4 0.25
28 9 GAGE PLANE
1] s 0-¢
DETAIL A
e 271 ] TYPICAL
2.1
4214849/B  09/2025
NOTES: PowerPAD is a trademark of Texas Instruments.
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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MS-012.
) TEXAS
INSTRUMENTS
www.ti.com
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EXAMPLE BOARD LAYOUT

DDA0008B

PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.95)
NOTE 9
(2.71)

SOLDER MASK
OPENING

DEFINED PAD

SOLDER MASK

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 (155) SEE DETAILS
y
}: 8
8X (0.6) I
(3.4)
SYMM (1.3) SOLDER MASK
¢— - —p— - Tve  OPENING
{ : : } T (4.9)
NOTE 9
6X (1.27)
(R0.05) TYP ] i
| | i 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
DEFINED

SOLDER MASK

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.
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DDA0008B

EXAMPLE STENCIL DESIGN
PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

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

(2.71)
BASED ON
0.125 THICK
STENCIL

(R0.05) TYP
‘ 8

]

SOLDER PASTE EXAMPLE
100% PRINTED SOLDER COVERAGE BY AREA

THICKNESSES

EXPOSED PAD

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

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—G8)

PowerPAD MPLASTIC SMALL—OUTLINE

0,
1,27 r - o5 [$]0250
8 5
m m || [
\ \ I
i ] 0,20 NOW I
SIZE AND SHAPE SHOWN M @ / \
| ON SEPARATE SHEET 3,80 5,80 \
L -_1 / !
|
H H H H Gage P\one /
1 4+ ]
5,00
D I R
' 0,40
1,70 MAX
[ 1
| | e
U g b sotng pone g J\ N
1 B[e
,00
4202561/F 12/11
NOTES: A, Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15. )
D. This package is designed to be soldered to a thermal pad on (€ boord. 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

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA
DDA (R—PDSO—G8) PowerPAD™ PLASTIC SMALL OUTLINE

THERMAL INFORMATION

transfer from the integrated circuit (IC).

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\

_'_
1 3,10 4
265

Top View

IN
3

k)
o

Exposed Thermal Pad Dimensions

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

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.

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 | Lo . o a5 || [ || | b——ee- 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
; D 0.152mm 29 22
L Pad Geometry 0.178mm 2.8 2.1
(Note C)
0,07 /
\\ Al 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 ©)
4) (5)

LM5164QDDARQ1 Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 150 L5164Q
(DDA) | 8

LM5164QDDARQ1.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 150 L5164Q
(DDA) | 8

LM5164QDDATQ1 Active Production SO PowerPAD 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 150 L5164Q
(DDA) | 8

LM5164QDDATQ1.A Active Production SO PowerPAD 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 150 L5164Q
(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 TI RoHS Statement for additional information and value definition.

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and 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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OTHER QUALIFIED VERSIONS OF LM5164-Q1 :

o Catalog : LM5164

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 3-Dec-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
DO OO0 OO 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
[ & 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)
LM5164QDDARQ1 SO DDA 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL
LM5164QDDATQ1 SO DDA 8 250 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 3-Dec-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM5164QDDARQ1 SO PowerPAD DDA 8 2500 366.0 364.0 50.0
LM5164QDDATQ1 SO PowerPAD DDA 8 250 366.0 364.0 50.0

Pack Materials-Page 2



MECHANICAL DATA

DDA (R—PDS0O—-G8) PowerPAD MPLASTIC SMALL—QUTLINE

0,51

1,27 T ﬁ r 0 [ ]0,25®)
8 5

:__TFERMAL PAE_-: 0,20 NOM

SIZE AND SHAPE SHOWN 4’00 @
| ON SEPARATE SHEET | 3,80 5,80 /
/
H H H H Gage Plane
1 4]

L |
N
08

\\
)

5,00
4,80

—»

47

1,70 MAX

; e \
Seating Plane 4 \ % // /k

S —

— |J
-

Tt

o
(@3]

o
o
(e

4202561 /F 12/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D. 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. SLMAOOZ2 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

PowerPAD is a trademark of Texas Instruments.

wi3 TExas
INSTRUMENTS
www.ti.com



THERMAL PAD MECHANICAL DATA

DDA (R—PDS0O-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. SLMAQQO2 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.

RN

R j/—— Exposed Thermal Pad
|

2,40__|_ I
s |

oo E

1 3,10 4
265 "
Top View

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

(Note E)
4x1,30 — . — 1,27 , | —1,27
RN 0.45 N
solder mask
over copper \ ||l I|l| | L. _ _ 915 |1 (] || | b _
6x90,33 *
y /V///////AV///////////f//[/A) |

%o ® O 3,10 f
2,40 2,95 55 Y 240 5,75

X l

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

0,127mm Thick Stencil Design Example
Reference table below for other
solder stencil thicknesses

Example Solder Mask
Defined Pad
(See Note C, D)

/
/Non Solder Mask Defined Pad
/

e ——

— —
Example Solder Mask Opening
(Note F)
Center Power Pad Solder Stencil Opening
00— |~ Stencil Thickness X Y
f ) \ 0.1mm 33 2.6
29 0.127mm 3.1 2.4
! ’ ~\L 0.152mm 29 2.2
\ f L Pad Geometry 0.178mm 2.8 2.1
\ - / (Note C)
0,07
All Around
~N—— "

4208951-6/D 04/12

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. 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. SLMAQ02, SLMAQO4, 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

c metal load solder paste. Refer to IPC—7525 for other stencil recommendations.

PowerPAD is a trad

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
emark of Texas Instruments.
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