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2, [ IERE b R R R P BE R WRAERRAISATI I far t , SCWTIN IR) & B st BAT IR, A R Y R AR
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£ 6-1. SURERTE
TYPE 1 TYPE 2 TYPE 3
RAREA FEAR I B0 B /NSU

o VIN SwW v VIN sSw % g VIN sSw O
LM5164 LM5164 LM5164
Cn I EN/UVLO BST EN/UVLO BST CWI EN/UVLO BST
= RON FB RON FB N RON FB
Rron Reon
GND PGOOD GND PGOOD GND PGOOD
10
Cp = 7
Rps = ——20mV 4) A= Fsw x (Rpp1][Rrp2) "
VouTt X 20mV 4 IL(nom)
RESR = Vg % ATL(nom) (2) Vour RaCa (8
v RESR Z 7% VN X Fsw X Cont ®) _ ON(@VIN — nom) * (VIN = nom — Vour)
OUT = 20mv
Rgsp = 3
ESR 2 X ViN X Fgw X Cout ( ) . 1 (6)
FF = 2m X Fqyy X (RFBl | |RFBZ) CB tTR — settling (9)

3 X Rpp1

1 6-1 M2 1 AE SR i B2 AR N I SO =R AR ik . 1 RESU AR O A A i PR S TR A v
P Resre A IS S0 B P08 ol HUBSRS SO R AU b ) P 4 78 rU AT S R I AL AR B0, B LR
AROUBRIR NG A SRR A BR PP Resg SRRSO . RASR 85 RG22 WA
A BT, ARG B HUEES IR FAR | FERWTIIIR] = B T . Vour Ab A A BHSGR A ik I L 75 SL
ABEREIBAT . WERAPERBLERM |, MSAE COT $effeds FOUMBBIATUE MITFRAT N, RIUNZ AR HELL) Tl
IR, BEJG 2B SC WIS Ta) . J5 A2t 2 A0 J5F2aC 3 %8 L T HR ki FH Resr MIME , BARAER SIS AL A 208
(RI[RIAR ST o

2 Borp A by 1A SR AR A, SR Cre WA AR i T A R SOE L Crp ELERACTMR & B R B
m, Pl Resr AR 2 % FUR S0 4% Vout/Vrs IR BRI,

3 MG A i fd FH B R F Ca T RC 45 DL I 57T A H e SR A B 5 LB FEL IR [RI AR B = fR o I = AR il
IR Cg AT G BRI Al. T Z B A B i BR800, DRI F B IR A S H R S0 2 R EEL L)
N3 . AN-1481 715 & ST/ (COT) fa/k #5 i if 15 %57 H 0% F-52 8] ESR Mz N FHRGE T7H 5%
B B 2 PRI R

WA AR (DEM) RTR I A7 R RS IR, T Ak R AT 3 L PR BT SR AR R AR R R I ROR
2 KRR IR IA B | [P 3h3 MOSFET <l , # A\ DEM ig47. BEit , fudk kT CCM FigE 8]/
KPR I SU ) — 2 7EZ FLRI S MOSFET AJ s/ JF O35k |, BH L B L i vl sk /b 76 3K g =45 FE . DEM
B3 (M) D 3R G 0% i T2 U ) PWM CCM 4y . 78 DEM BN R I24THF , AT MOSFET fREFX
T P 353 45 B ) 4 it 5 67 288 FELJAE 0 Rl /N T ST B o 4 SR e S PR SRR TR R 15 ns , BR R g e AR I B
3, NET NSRS FE 10 u A FE S HIT .

6.3.2 HEE VCC R /545 Fl 5 25 75 4%

LM5164 05— #E VCC f B R Akt , i1 VIN e | ArBRéarth v 5V, Jows il S ft 2 a8 R i A g
PE. 1ZAE VCC FRa R4 A WAL S (B45 MOSFET IRzh#s A it ) S . S5 (VIN) o) B
B E L 100V WAHE. BT D% MOSFET KM AT HAS | P IRA FTRIR I B 25 i A R PR A
MRS BR M AT o I AUHE IR 28X RAHE () HIIE R — ML 2.2nF 50V X7R % H 28 RS . IEFE )
HAE XA E VCC R 8HIE BRI AT, IR IR T I s E i B A 2 DAIRBN D2 MOSFET A B A -
W~ VCC Fa k33 #6 %) BST 511, 24 SW HUE R , T4 78 m A B 9K 2l B 4 s 2 s v B R
i o
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6.3.3 T HLE#H

¥ FB 1 i L s 5 6 1.2V Vref #E4TELEE. LM5164 R VE 15 3R B FB R RFF NS Vrer A RIA Y
i E . P RS T L Vour 5 FB I LL R B T FE

¥ H bR Vour W s, A0 10 RIEFTIE Regq 115 Regoo
Rppp = VOU;’% X Rpp1 (10)

P RZHMA , TIHEFEERED Regq JEHY 100kQ 2 IMQ. Regyq #K , FTTHFEM ELR AR | W5z 67
BACERRREE | WBAUXFE . Regq EARUCKT IMQ |, BRIy Sl IR AR 25 5) %2 B 5 R 5E M o A
S ELL B PCB R X, I S i LS 523 FB 51

6.3.4 AEBEIE )

LM5164 >R I A &R 308 shaz sl R, 86 A T Z s SRS TAE AU, AT J5 30 870 AR T . BR 302h
RE AT SEELAE A2 1 S LS R Bl O BN (R AE AR B E DN Bms.

6.3.5 BB [E| R LS

LM5164 =l MOSFET RIS 8] Rrony FEBHESHRE , SHIAFE VN Bixtt. TS5 Viy BUxtt , Bk
ViN BAEZALES |, HAUR PR FEAAS . Ad A0 11 157 S i@ a)

Ron (k)
tON(“S) = VW) x 25 (1)

A 12 #5E Rron HIFHE , LLE CCM T HURFETFRAR .

VOUT(V) X 2500

Rron (kQ) = FSW(kH Z)

(12)

4% Rron PME A FIERTE] (Vi BONAERT ) KT 50ns , AR IR IEAT« BR 7% St aloh |, ieasff
(¥ KA PR 108 AMHzZ,

6.3.6 HERE

LM5164 e FH U AF b J Fh 3 14 328 ) 8 R 98 PR A1 SRS BRI VA O o AN T R L SR 2 AE =i ) MOSFET Ao 21 1)
HLL 5 FE L R il R E (1.5A) AT LLEL . S T ARYP L 38 S Sz W TE R I I LI B2, LM5164 B & HTIR B E
BRI ThEE (R WREN 1.2A) , WS 2 B RAE , W& R M ZTheg. i 6-1 frox , Wi sl
MOSFET H g 8 rititE et 1.5A ( AME ) |, WITCRgmAL ) SIEETE (ton) W] , 24 FTE BA# 2 L Rp el | @l
MOSFET ¥t |, I H A BOE IR A B IR H . (R0 MOSFET {3+ SBIRAS |, B3 KBS B R TR A
EAERBELLT , RIEE3 N — A Sk X R 7R3 IR FF A DA 1h i #4087 355 H H e R 11 A /T
1.5A , LAFfifR LM5164 SRS 2 1) K0 6 AN = 67 20 AR 3
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Vre A
(VI N
i
R -4 S
lavem | ———-————- /\z ________________ Valley ILIM
| AN/ AN
AVG1 [ 7 VNV t
> - —» - >
ton < ton
‘tSWV h > tswV

6-1. HLFRMER 7 E

2o il MOSFET ‘Gt e i (14 AT Vi Bt i) e A B o LR BRAE LU AR A% AR SEIE 09 100ns. £ T JEI )/
T 100ns [ m PR ZEAE T, (KON FET o 1% F U8 f i PR A ELA SR B i O 1.6A 3T iR A F AL FRAE B B N
1.2A, XA HE A B R BR 1) 07 S8 T SEPUER AR o R BB AT, AT SO VRREAT ORI B T e e, TR I 1 RO e e 2 42 1t
SRR LR o

6.3.7 N JFEE [T FFI ) 7%

LM5164 S 17—~ N 7438 [ I I SCRIAR 5C 137 Bl e (B AR X sl o o APAI X 2 4 FL st 5 A1 3 11 245 QL2 2 AT P 0 1
JEEH ZRER AN . BST M1 SW 5l iz [3EE ML 2.2nF, 50V X7R Fi & fL 7 a 1] £ B [ T 5% 8 1 1)y
r IR B SRR B . TSI A28 VCC f2/kas FITE %5 1 7575 w80 UA T IEAH SRR W1 AESCHIE , SW 5| Bl T4
FZ1 0V, AR AERIE A H 2 T WAES VCC Fe . kWit iy 45t By 50ns ( $47844E ) , #fREEA
J ST A 2 A A0 L IR R N R o 2 S I [A) /N T 300ns I, de /ST THIN 2 SR B O 250ns , LA fR
BST HAASE— NN TR o IXAE N BENR QR BRI Iy B2, Ry BST HUA Sl AT REAL T8 RIR
&

N o

6.3.8 [FEH 5

LM5164 F2AL T —A> P SRR ] 25 #9788 N Y18 MOSFET. 4=l MOSFET <ifif , 1tk MOSFET M HU& s H
k7 (1 N T

(e 2 B A A AR AR T IEAT . AR O U AR 8% RE U AR B T R AT T LUK R R S Ris AT . e
SEER AT WP T AR MOSFET JF R FET MR IR #4568 5 FF AN BB L | TEAR SR f1 )
RFHER , FERGEERTE . R kR kiR 2UE AT PR AR A2 1 B 544 58 CCM AR I3 R 2% FE LA B2 AE -

6.3.9 fEFE/ X [E 8L E (EN/UVLO)

LM5164 A& X HSF EN/UVLO HLi . 24 EN/UVLO R T 1.1V ( JLBE ) i), #E3asab TR i e Wi X |
FHHBNBSHA (Ig) R 3pA. MHEEmET 1AV AEMKT 1.5V ( BUE ) B, o Trausil. 7ERmLe
KT, Wi mERESATEGERE | st Bt FAERRE . SEEEd 1.5V (WAE ) LTHRER |, TG
IEH 1847, 7E VIN fil GND 2 [8) 23— AN EBH RS, DLIRERIESHRE TERE. 2EH AR 13 f1ast
14 SR E SN UVLO S8 H R AN DG T H

Ruv1)
1% = 1.5V x (1 + g 1
IN(on) RUV2 (13)
v = 1.4V x (14 2uv1 14
IN(off) = 1. X + Ruv2 ( )
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XITREZHPA , TI HEFIEE IMQ 1 Ryyq 18 Ryyq 8K, FREFER BB LE/D , R BRAERE 2K
B WL FUXEER . WRATFEH A UVLO , BIER A R AT LUK EN/UVLO 1E 4 B2 515 5 WX s /18 58
N, BREBASEER| VIN. W5 EN/UVLO BEEHEEF| VIN |, Il— B IS B IEE | fAERmaHF sy,

6.3.10 HJFIE % (PGOOD)

LM5164 $&{it PGOOD #5531 I LAFE 7< i ) i I T Iy Ak T A2 IS HTVE I A . ] PGOOD 155 % N il 4% e ds AT
JE B 42 ) m AT B O A S A% . PGOOD s — M ilef i o, 75 280 F by s PHER &L B A & T 14V
MBI . SRR g s BHYE 2 10kQ % 100kQ. Wi 4 2, ] s Y R BHL 70 Fs 45 B IR B vy WL b FRLEE
BRIk . 2 FB MBS A AR HE Vrgr 19 95% I, &S PGOOD JF 2545 5 , Jf Al i 4h - b i FHLKs
PGOOD #i# =i F. Wik FB UL ECT Vrer 19 90% , MIAH 25Q PGOOD JT k4 Fil , I H. PGOOD ¥
PR HSF , DR R H o AR R . PGOOD 1 LAY A Sus (1 P9 B HoRUE fk i 4L iR .

6.3.11 L H LR

LM5164 & — DN ERSS IR I &S, PRSI W AN R 880k I R4S 175°C (AUE ) |, Wk
A RO LLB 1R BE— 2D (D AR R HONIR T iR4E 10°C B R AR IBTIR S |, LM5164 /£ 45 [ % 165°C I A 3)
HIFFFH. X —MAEBAE R, PRI RSB R A AE | 3R F PR HE AR H AT
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6.4 B ThREARE
6.4.1 FXBHER

EN/UVLO & LM5164 2L S35 HI ThRE . 24 Venuvio & T2 1.4V B, 23440 T et s, Py Bk A8 & 4% Al
FFRAaIERS KA. VN = 24V I, Wil R A ER S IR A 2 3uA. LM5164 18K I &8  B HE U B R .
TSR P A B R T UV BME |, R R 2 AR R e IR A

6.4.2 TrEHE

2 Venuvio m TS 208 RERRE H A 30 B BB T UV BMER , LM5164 4 F TAEfiR . 74 COT T/ERi
T, LM5164 4tk b T =Mz — -

1. CCM - JFREUREE , S ik T 0gefe o] v B iR SO i — 2
2. fkehEkah s AL (DEM) @ CCM 3247 R AU LI/ T ISR ] F IR LR SL ) —F
3. HLULIRHI CCM : £ it i o1 DL, FA WA A2 B BR 1 R 4

6.4.3 FEARFER

FEHIGER A R EANH T LM5164 M i 5 (DEM) TRk, fER AT |, Hifkds &t X DEM B | Jhi
AR E | AP MOSFET 2l , MifiBhib R B fid . £ DEM RS R |, fus i/ T
B) H R 2R LSO () —2F , FF H i T 8RBkt Bk BR A X N 1247, At gt — P IR, RS K. 4
Vg 4% 1.2V LR, 18—kt

MIBATHIRER . Vig REFTE 1.2V (Vrer) LA L Hff H A SR AL A S 3K T 15us B, B3 8kt NBIE Ig
AR AT 2Q AR IEFE RN FLYE . LM5164 T 75 A NSRS B (Ig) TEHEARAIZN R P2 10.5pA | MM & e 25 1
BAORMCE, T | B Wi dl s e R oG, LGRS R v RE AR . i T B W g g,
LM5164 %9 3E K35 Bt s s N A TAE 75 i A 3R AR 6 6. FB BRI S A PN & O B FRL IR BAL T 380F RS, LUKGI FB
B ] B 6 28 3 v ViRgr LA R DA 38 e 28 AT i 3 L B R AR 2 HE N s AR 2. A B RECIR 25 B 0E IR S Qus
N R A IR o
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7 ML FSEHE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

LM5164 R TR/ RSN e, RO a] SZELM 56 Vo A re s R PR R e i i fE R . SRR T 2 ITh AR L RGN
THESR , BHELL NS0

o RS RGN

i NHLJE UVLO

AR e B

A Y FE T AR

+ PGOOD g/~

N T IRATE A IE T LM5164 IR vttt it f2 | AT AR LM5164 PUE AN 1THE S, LB N RN
hEMN MG EASEN O, BRI (EVM). A% PSPICE ALK& TI # WEBENCH® Power
Designer {ER%f I T HEFMN 7.

7.2 WA
7-1 B8 7T 12V. 1A COT &4 aeff) JFH 1 &,

Vin=15V...100 V U

1 ’ VIN SW

- l LM5164
2.2 HFI EN/UVLO BST
= RON FB

RRON
100 kQ é

GND PGOOD

E 71. EEQE\ZHEJ VIN(nom) =48V , VOUT =12V, IOUT(max) =1A, st(nom) = 300kHz

#i
X ARG AN R DL G R R Bl R T LM5164 e 38 7E JURNAS R 2 A b A I 0 o AR AR\
LR ZR AR LT, B A\ S P RE 7R B CE — > F AR A SRR DR AR E 1, UL AR IR A H e A i i
R TR T AREMER |, S BN ) .

7.2.1 i ER

HRAE 48V FrFRE N ER 12V B R, BARHERERN 92%. ArFH s N EETEEN 15V £ 100V, LM5164
AL e 12V S R . FFORAIR Hh H P 8% Rron BEE N 300kHz. %t s R #08 s (814 3ms. 3£ 7-1 4l
THER T HiESR LM5164-Q1 EVM M 751
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R 7-1. IR
HE e A & YiE HAAS &R

2 Cin 22uF  |F%EES, B, 2.2uF , 100V, X7R , 10% CGABN3X7R2A225K230AB TDK
2 Cour 22uF MRS | MR, 22uF |, 25V, X7R , 10% TMK325B7226KMHT Taiyo Yuden
1 Ca 3300pF | Hi%% , M% , 3300pF , 16V, X7R , 10% CGA3E2X7R2A332K080AA TDK
1 Cs 56pF Rz | W% | 56pF , 50V , X7R , 10% C0603C560J5GACTU Kemet
1 CasT 22nF | dAE, M, 2200pF , 50V, X7R , 10% GCM155R71H222KA37D MuRata
1 Lo 68uH | HiEuL | 68uH , 170mQ |, > 1.8A MSS1246T-683MLB Coilcraft
1 Rron 100k Q HHEHgE |, W5 A, 100k , 1% , 0.1W , 0603 RG1608P-1053-B-T5 Susumu Co Ltd
1 Rra1 453k Q | HIBH®S , W H, 453k, 1%, 0.1W , 0603 RT0603BRDO7448KL Yageo
1 Res2 49.9kQ HHEHSS , W5 A, 49.9k, 1% , 0.1W , 0603 RG1608P-4992-B-T5 Susumu Co Ltd
1 Ra 453k Q| HIBH®S , W F, 453k, 1%, 0.1W , 0603 RT0603BRDO7453KL Yageo
1 Uy B Vin [R5 B R4 2% LM5164DDAR Tl
7.2.2 iFH R TR

7.2.2.1 {fF WEBENCH® T EAIBEHHI+FE
Aiibdb | 18 LM5164 2544 3145 8 WEBENCH® Power Designer /)% & il 311 77 % .

1. EHRBANRABE (VN B EBE (Vout) FEH IR (lout) 223K

2. fERMRAEERE , AT OGS, e, 5 A AR .

3. KA S A (T1) FoAh mT 47 I vk 7 AT H AL

WEBENCH Power Designer #2it /g il FRBLE] | FE2'51 1 SEI 0% Ao A B2 15 DL 0 RHS 5
EZHAEOUR | AT LR RAE

o IBATHAGE , WSS T DK B R P AR

o IBATIAEREAT I, T AR R ER AR A RE

o Ff o | JE 3 E AN AT R 7 22 L T CAD A% F

« $TED PDF #& =N Beitkis i SR L=

i WEBENCH TR £ (55, i www.ti.com/WEBENCH.

7.2.2.2 FTRI#E (Rron)

LM5164 [T 415% B 7€ RON 1) I (M4 B L AR 5 . 102058 15 Jias , Al 100k Q 1% FBLERIE T %
S % E o 300kHz.

VOUT(V) X 2500

st(kHZ) (1 5)

Rron(kQ) =
R, EAERRM ST, mfll MOSFET (¥ 50ns f5 i il 4% S ] tonminy 23 BREIBCRIF AR . £ CCM
T, tongminy BRI T 45 58 FF AT (1 v e e e R b2 . A A5 16 SReah B /N aT 8 5 2 L

DmIN = tON(min) X Fsw (16)

R, Sttt TR AR TF SR 0 o PR RN ML PRSP B R R . (AR 17 TR T AR
WEMIG2 AT 5 tonminy IR HLUE LR .

Vour
VIN(Mmax) = TN Gmin) X Fow (17)

7.2.2.3 BEHKE (Lo)
SE BB AT 18 AA R 19 TR EEOL I (ETE COM FigfT ) R s .
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_ _Vour ( _ VOUT)
AIL_ Fgw X Lo x|1 VIN (18)
Ay,
IL(peak) = louT(max) + —5— (19)

X RZEN A, 5 RIS MR DR HU AR SUCIR A I AEAR PR HL T A T AI0E Sk AL 30% £ 50% 2
e e, AN 20 Rt SR,

_ _Vour __Vour
Lo = Fow x AlL x (1 VIN(nom)) (20)

MW Pk 68 w H KIS S 48V ARFRE N HLE R P=2E 447mA IEIEE S0 IR, AT 1A FiE A ik
] 45%.

i%ﬁﬁ%@%%%&%&i% o LU A5 BRI 28 AV R B YR ot i LM5164 R B PR L B o B Sl g ots e Rk 28 B AR
BARHIRGSHFE | RS RIR TR EIE , (BRI B AR — S e |, BERSRR . X&5H
%J@%&&?ﬂz%m%%i‘bu BRSO E R, IFEMELSK, RidERKwmfzett. EEE , MERGIRE
T, HBRE AT R 2 K. RIS, Bk ri R TSR AL AN R AE | L i BB & FL IR Rl /S

7.2.2.4 HrH AR (Cour)

TP W T R S R IR ) P 90 A O 1 P P TR S0 . SR TR NN H HL A 4 ) = A LR B0 A
MIIESZECR s . A3 21 Meddan i si s, LUK I S0 70 B BR 1 v ey i FE R Y 0.5%

Alp,
8 X Fsw X VOUT(ripple)

Cout = (21)
it 447TmA (1] Alpom) 1 Cour KT 3uF. HERIFERAGFIEIERE , LHEKH 220F . 25V #UE H
E+ X7R 4 Dﬁﬁ’]%%‘r%"&

7.2.2.5 SN (CiN)

i AN HL A AR IRV SO, RIS AE ARSI OC A DN B Ik T R 4R AAsim it . Oy 7 RS AT e s> T o
PR IR RS T 1 27 A UK, ORI N FL AR B RS SEIE LM5164 117 VIN I GND 51 A6 B o i N\ B 25 25 23 16 S I i H
W 2S5 T FE AL R T BRI BRI, S URSTIE R R AR B 0 B = R B

it 5 ESR ARG T BARG G, (A 22 Rt Fid- I8 S0 BRI -

IOUTXDX(l—D) (22)

VIN(ripple) = CIN X Fsw + Ioyt X Rgsr

IRIEH NSO (AVIN) , A2 23 SKHE B R PT /& A FL 2

IoyT X D % (1 D) (23)
Fow x (VIN(npple) (IOUT X RESR)

WA EAE N AN 2.2uF B E . PRGN A S 2 — M X7S B XTR P& Ay, HAUE #2055
JE CiNe IRIEMIE RIS EERE , RS TR RBANBENERSE B L. A, LM5164 #5545 B EIHZ
Scm DIAMS TR B — S0 KA E A . XA 1S IR R Q BB A AR BB O RS R IR AL R BCBE B . 8
SR I FE K 5

7.2.2.6 3 BHEUE M

3 BIZU A A £ A8 F B S 2 AE SW I Vour Z I R 1 Ca A1 RC JESE , DL RS WSS iRt R A 1 =
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_ Vour xlour
N TE =7)

Hep
o N ERUR

W SRAZ I gl K P LB BH T PCB A 4G LRI B, 7% R )i R DURIEAR € O PR RE . S N LRI &
Az R S R L T BE S 0 e e g IS AT IE B R . AP E AR5 IR ESR MM AN B MEE &, MB— DRI 2
PR . BRHEATHN R URROST T A K A, iR AT 2 2 VIN ARt I RS . 95 28 A PH & A2 S 3D A2
WIIR) B U R B AR AL AR N AR i IS B NN HUE , U B AT RE S B R 19 UVLO s fid % A0
ARG ENL. FHEMG RIS, REHR AR A B IR SRS 2 R R, PR A R S SRR
AAIFERAE T o AL A AR AE ESR A B T HI A A IR B BRI R T R b 10 u R L A 85 A S
ESR 4 0.5Q , Al KZHk A\ f B IC B S 2 0 i o

B B A T A D2 6 MBI, BRAR DR LB, 75 7T A S ECRE I
PRI —BE . F AI ELI E2 7 P80 165 EMI ISR T B X A 1 T R 8 000 A B9 7
LSRN

7.4 7R
7.4.1 /G

PCB i Jaj 2 i AL 75 IR B — DN EEH Iy . A 2 KA S SRR R Eoi s | X dRE s B S5 2%
A Ry A AR LA A, AT 2R MR 75 A EMI BRI FL R RE

1. AT PhBhERR BRI B | SR AR A A RHK ESR M & B 2545 VIN 5] j55 5 2 GND. K Cyy IE

ERTRESEIT LM5164 VIN A1 GND 51 BIFIAL B . SN F 25 4% IO #2057 32 81 GND 5 AN

GND &8 = BT 2 1

B R PR MR/ N HL 2528 5 VIN F1 GND 5] I 327 A5 O PR 2 T A

o HUR B EEIT SW 5| HCE . KPR s> SW E LB F I IR , ARG It B e SR A

¥ GND 5 B B B B 3 8845 R 7 16 F AR B A PCB #2 P 1

EHEENEE 2 B (TR T ) A BRI AE S bl A2

B T HE R BZ T . B AR IR RE R Ron A AE O ERE R e T 1 o SXRE ] Bl LEAT AT 56 Bk 51 3%

R TE B e T 2 R iR B . R EEHI AR BN G | & SR T PERE T Bk R SO IR .

Vins Vout R HE s 280 F200 B8 BR AT o 1 AT el /)N 450 3 A N mldin HE I A P P 4 e RO

8. RHei/NE| FB 5K LK. ¥ i PH2S Regy 1 Rego 563 FB 51 IE . ¥ Cre (IR FE ) 5
Rrg1 BEIFBORCE . F 7S i voe (B rkE e = | MRER AT Vourt Kl Vour Rl 42 5
BRI ABERE R AT — B &

9. RON 5| jixtme = fgusk. Kk, ¥ Rron FEFHESAE R ATRESEIL 8L B |, IR AR E I E R KT A 2R
RON %I GND %5 4 R E A 1S5 20pF .,

10.  LM5164 245 28 B, DUEBZSIRARERTE 150°C LA . XHFissie fiskists |, Tt 22— EEY
B IR . 6 — R YOGS LK A R 155 S PCB B~ P . % PCB B 2 MEHIE | A iX L
I FLAA I B B N 2 B AT

7.4.1.1 L RREE EMI T3 B R PCB #i /3

e AR AR (difdt) JTiF AR AR S EMI S IT Rt T R B RAHOG o Bkl FELAU IS4 72 7 O TIARBROK |, 7
AR S R 2 o TR R BE ML I/ N R S EMI B DG B TR Ik Pl AT I A IR AT RE ML IR/ IN 12 A2 B o AT TR A o

ook wd

~

Copyright © 2026 Texas Instruments Incorporated TR 15 23

Product Folder Links: LM5164
English Data Sheet: SNVSAU4


https://www.ti.com/lit/pdf/SNVA489
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5164?qgpn=lm5164
https://www.ti.com.cn/cn/lit/pdf/ZHCSIT5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSIT5D&partnum=LM5164
https://www.ti.com.cn/product/cn/lm5164?qgpn=lm5164
https://www.ti.com/lit/pdf/SNVSAU4

13 TEXAS

LM5164 INSTRUMENTS
ZHCSIT5D - SEPTEMBER 2018 - REVISED FEBRUARY 2026 www.ti.com.cn

] 7-18 FoR W IR RE W S T 15 EMI IS0 B TR TR W P 3 1 41 5 M Rk 5 7 o N P 2 28
LM5164 [o%s MOSFET ALH 37 8 1775 — L SR A AR5 50 0 LR B 2, TR M UL T Rk /NS R B
51, LIRS LR B0 25 MR

| D VIN
VIN
LM5164 : — O
High
BST J di/dt
High-side [ Q, loop
NMOS e Lo

gate driver SW
8 m'—ﬂ Vour

— —_— Co
Low-side e Q2
NMOS H \/
gate driver _
GND
1 {1GND

& 7-18. B ThRF BT R B I B/ ER MR RS

A MOSFET FLURIN My R AAL R TR BT 4R 42 . ST RESEIE VIN 5] RAIAT GND 5] RIS E b e
AR PR EMI SCBEPTAE . 184k SW A RES KB LN R P RERE , I HL 98 B2 L AE DAAKER G 38 LA I A2 HH B
ARG . Oy i A T B A YA 0 S AR S AR (AR ), DURSATRES /N2 AR v BH . K Y P 8 3R TR S
HUEES Vour MIEIALE | IR Ha 2 85 3R Bl i1 14 21 LM5164 [f) GND 5| AN b e 45 4
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Type 3 ripple
injection
injest 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  snubberto input cap close to  connection
reduce SW VIN and GND
node ringing
&l 7-19. LM5164 . PCB iR~
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8.1.2.1 ffii WEBENCH® T EA|EEHI it TR
A bat LUEH LM5164 #3F 5 WEBENCH® Power Designer €)% & #1175 % .

1. EEEARARBL (VN SRS (Vour) AR (lour) 25K
2. fEMMASRA , Uz RS, AR AR R
3. A BT S NS (T HAt T 47 B A o 7 SEREAT LA

WEBENCH Power Designer $2fit 7 @ fl| R E |, 3+2' %1 7 LR Aot D B D EHE 2.,

FELZHELLT | ATHAT BT #RAE

o BATHAMGR , WEEEPIE LKL BRI RE

o IBATIMVEREDIE TR BRI RE

o CREE ) S R A R U5 56 LA T CAD #6307
* ITED PDF (B iRk &5 IF 5 S %

A% WEBENCH TAKEZER , Vi www.ti.com/WEBENCH.
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TIE2E™ HhCscfFiRlz e TR EESE TR, T EENE ZETARE . S IR @ s M- # . #%R
BUAMRZ B A ORI, R4S 5 APk B it 4 B

BRI A A TTIRE AR SRt RS IE A AR TI ORI, IF A Bk TR 5 521
T A 26K

8.5 i
PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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PACKAGE OUTLINE
DDA0008B PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

6.2
58 TYP
PIN 11D
AREA
—oxfiar |
8
==t 5
3.81
1]
1 4X (0°-10°) ‘
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NOTES: PowerPAD is a trademark of Texas Instruments.
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. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

Reference JEDEC registration MS-012.
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EXAMPLE BOARD LAYOUT
DDA0008B PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE
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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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EXAMPLE STENCIL DESIGN

DDA0008B PowerPAD ™ SOIC - 1.7 mm max height
PLASTIC SMALL OUTLINE
(2.71)
BASED ON
0.125 THICK
STENCIL
8X (1.55) (R0.05) TYP
: R S
: : —— — 7
8X (0.6) \ ! | ; \ T
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¢ —-—-—t-— - -— 4 — - —|t— - L — 0.125THICK
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6X (1.27) \ |
| | :
] % L
| S P
METAL COVERED SY‘MM
BY SOLDER MASK ! ¢ SEE TABLE FOR
‘ ‘ DIFFERENT OPENINGS
- (5.4) . FOR OTHER STENCIL

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

THICKNESSES

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
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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
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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
"/—.g\\ 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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