13 TEXAS
INSTRUMENTS

LM65680-Q1
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025

LM65680-Q1. LM65660-Q1 F11 LM65640-Q1 ¥5.ZE4% 65V 8A/6A/4A [Fl:5 1% & E I/
Hit BHaR AR5, RAKEMIZEN 1 FFoeEAR

1 Rtk

o FFETH VRN ) AEC-Q100 frif
- BRAREESE 1 - 40°C £ 125°C T /RE
JEE
o Thigwaei
- ATH T4 1SO 26262 RSt 1SR
o ZFNED R R R RS
- 3.5V £ 65V )% 4\ HLE
- 4A. B6A F1 8A %t HELIA 1R IR
- 0.8V £ 60V Fynl A% HE , 8¢ 3.3V 8¢ 5V 1)
[#] 5 % HH 325 T
= 36ns ton(min) P SLIH iE R R
« ZEN1 JFoEHA
- X¥FF4 CISPR 25 5 Zibrif
- 1587 HotRod™ QFN (eQFN) 313 | EA XK
5] EfﬂﬁFﬂiﬁiJMt‘ﬂﬂExL/J\ LLoop
- JE A (DRSS) FHI I 4 e e 475 i v] PRA I (A S5
- JFIRAIZIE Y 300kHz £ 2.2MHz
- AUTO. FPWM = SYNC #:1E
o TEBA NI BRRVEE NSRS
- 48V VIN‘ 12V VOUT‘ 8A. 400kHz Hﬂ“?ﬂ 95%
- ZAHVTHES |, DASCHHE s R
- Hf BIAS &I M4 VCC Fha k4%
o BRG] BIHES B AT AR 5] R R TR R
Al AR
* fiH LM656x0-Q1 45 I 454 WEBENCH®
Power Designer )% i€ #1511

2 N

* LIDAR. ADAS. /A% fiR#s
© AEFEBIRE RS SERA
© REBNI. BB ER RS

3 Ui

LM656x0-Q1 s&—#k [F2Ff# & DC/DC ¥4y |, HATJ&E
i RAIRA ZEN 1 HiAR | T8 EMI it af4eft
JE e FEL UL R A H £ ) L R R . B IR Rops (on)
FI4E R T % MOSFET AI{E 3.5V & 65V i %4 N\ H
JE Y6 Y FR Ak 8A % FLIA .

LM656x0-Q1 R FiJ U fel Pl e s il S8 by, dl il 7] 20
SRS B AL HE S | X IR 2 T SR B (1 23R 4%
i, ATTSEHEE m s . A ST iz
AT HEAT AR TR, SRR IR B RCRAR &=
2.2uA MBI, WTTER T Bl gt E RS
HIIB 4TI TA] o

36ns 1 i U 5% e i S I [ B T 3R A3 KBS L
SKHL 24V Bk 48V A SR HE R I B4
e, I BRAR R G A 6k o i e A S L 5|
JZTEA 22 A NC S, AT et 1 e s sCA 2 i 7
Mr (FMEA) 25 5.

BEEER
El i (1) FEHHRE@
LM65680-Q1 mzy 8A
LM65660-Q1 @ | ( WQFN-FCRLF |, 6A
LM65640-Q1 @ |28) 4A

(1) AREZEE WS A1,
(2) HBW MK R
()  WURAEE (FFEFL) -

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SNVSCFO

%%%Irﬁkl

ADVANCE INFORMATION


https://www.ti.com/technologies/functional-safety/overview.html
https://www.ti.com/lit/pdf/SFFSAC5
https://webench.ti.com/power-designer/switching-regulator?powerSupply=0
https://webench.ti.com/power-designer/switching-regulator?powerSupply=0
https://www.ti.com/solution/lidar-module
http://www.ti.com/applications/automotive/adas/overview.html
https://www.ti.com/applications/automotive/infotainment-cluster/automotive-display/overview.html
http://www.ti.com/applications/automotive/infotainment-cluster/overview.html
http://www.ti.com/applications/automotive/infotainment-cluster/overview.html
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com/lit/pdf/SNVSCF0

NOILVINYO4ANI 3ONVAQV

13 TEXAS

LM65680-Q1 INSTRUMENTS
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025 www.ti.com.cn
Vi O 100 ‘
VIN1 VIN2 { 95 ,/ = %
Cni == Ce / —
} PGND1 PGND2 { 90 ’//
o L - / //
| W0 BIAS 8; 85
PGOOD o« PG LM65680.Q1 Lo VOUT g ///
ndicator SwW 4D K
RT é 80
Cast Cou hj ///
MODE/SYNC ast I 75
CNFGISYNCOUT Res — Vin =24V
FB 70 — Vin =36V
vee — V|N =48V
Cvee DRSS/MCOMM COMP  SS R o5 — Vi = 60V
Pl—l | 0 1 2 3 4 5 6 7 8
= = Load Current (A)
SR PR B R I LM65680-Q1 (2 , Vour = 12V , Fsw = 400kHz

LM656x0-Q1 & 2 FHFtE | AT A AL CISPR 25 MR A AT EOR . w4t , XFREIHES AR IR T 8 N B 25
P AAEEATE |, AL S BUBAR A0 Th 3R (0] 4 A A B RUE , AT FRAR T SGHRE |, JHER T =i N B R A = SR
TR EMI MR, ATERE 5] BE B B O s e R P I D RERE— B B R SR ST IR . A TN L
PO IR EMIJER 3R SF  {EH SYNCOUT {55 254is47 |, 180 EERIAIRThALAEH & & Hb:. ZiBiEmZ M
Wit. miE 2.2MHz {1 R] S I o BE 8% 18 5 59 FF S A R 0] [ 20 28 A B, DAY Bk e AU S R A AT . B
Ji , LM656x0-Q1 A5 WEEHLEA (DRSS) KM |, X IR EMI J0 4R PR AT = A 8 ) 5 v ABE B A1l AH 25
B, Ao BIAEARATURN s Ay 4R

LM656x0-Q1 ) HoAthAp 1t (0 4+ de s ARG IS 150°C FH e s 5 A0 o Ml 1 s W F B RS IR (PG)
fionds . HITHIN UVLO fRIIIRS B AERESM A . L Ja sh = Filfi B 5130, i VIN 5t BIAS iU VCC i
By Wraki A B R B B SR hRE M AR R

LM656x0-Q1 774 AEC-Q100 1 ZeiXZERMHER |, KH 4.5mm x 4.5mm #HIEaa7R 26 5| i eQFN £33 | %33k
ELAG AN 51 R R B SR HE i AT S o R  aE ELA RT YR RN 3 5] A, 5 R s S R AT O AR . LM656X0-Q1
KB %G00 AT AT 2R 51 ZBAE (FCRLF) Hf2EHAR | AT B ae /1. Ea B S LA, EHTH
EEIRE LN . Tem N EJEE . ([REFSHERER. SRS, BAHERRS . K EMIRFAERUN TR
~FAT A R A s A (el i AN 0 R BRI B ) R s R R A

2 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO


https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

13 TEXAS
INSTRUMENTS LM65680-Q1
www.ti.com.cn ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025

A2

T HFEE et 1 T4 BEAETRERE TR e 27
2 BT ettt 1 B RIS HE oo 29
B BB ettt eeenenes 1 I A L= TR 29
A AHTEFE R e 4 8.2 HLAURIFH .ot 35
LRI 1 T i 5 8.3 B LU TZE e 53
5. AT oottt 7 8.4 BLVEAHZEEEU .o 53
5.2 £ XFTEIBEAT FMEA AT 51 BIHESN BT e 7 8.5 A1 A vttt 54
B BB e 8 O R S R I e 56
6.1 LT FR BT B e 8 O B ST e 56
B2 ESD ZE Lo 8 9.2 R ST e 56
6.3 FEUIBAT A e 8 9.3 B SCRY FEIIE e 57
B LB B B et 9 9.4 FFFTETR e e 57
B.5 B AUETE o 9 0.5 B et 57
6.6 HLIUIEME s 12 9.6 B I e 58
T VBRI oot 17 I N 58
T IR ottt ettt ettt ettt ettt 17 A0 B T T R ettt 58
T2 TEETTHERE] e 18 M HLBR BRI ISR e 59
TBEFPEFEIR oo 19 11 B EEEE R e, 59

Copyright © 2026 Texas Instruments Incorporated

HERXFIRIF 3

Product Folder Links: LM65680-Q1

English Data Sheet: SNVSCFO

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

13 TEXAS

LM65680-Q1 INSTRUMENTS
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025 www.ti.com.cn
[m}
4 X2 5
£ 41, TR RS
v \ IBB
EREETE AT S MABEGE | BEER TI Thbe 24420 AT &gg P
LM65680-Q1 LM65680RZYRQ1 8A
LM65660-Q1(1) LM65660RZYRQ1 3.5V £ 65V 6A pidl &
LM65640-Q1(") LM65640RZYRQ1 4A
LM68680-Q1(") LM68680FRZYRQ1 8A
LM68660-Q1(1) LM68660FRZYRQ1 3.5V £ 65V 6A
LM68640-Q1(" LM68640FRZYRQ1 4A ShRiE 5
LM68580-Q1(1) LM68580FRZYRQ1 8A
3.5V &£ 42V
LM68580-Q1(1) LM68560FRZYRQ1 6A
LM67680-Q1 LM67680RZYRQ1 8A
3.8V £
LM67660-Q1(1) LM67660RZYRQ1 6A =
65V - Vourl) -
LM67640-Q1 LM67640RZYRQ1 4A

(1) BRMAEE (EWEER) . WHFESER , HHRA T

NOILVINYO4ANI 3ONVAQV

(2) WHZW DRELAET I, T TINIIRE LK (I RFRE . PRk RS i ) o

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO


http://www.ti.com/technologies/functional-safety/overview.html#commitment
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

13 TEXAS

INSTRUMENTS LM65680-Q1
www.ti.com.cn ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025
5 5| EC E M Thae
=
=
(@]
O
= o
2} % (&) %
< @ O O] (&)
m [m)] > [a zZ
0.5mm I 4
PG ; NC
COMP S BST
FB PGND sw3
ss [ T SW2
SGND T SWA1
CNFG/SYNCOUT NC
0.5mm I
MODE/SYNC 8 9 10 11 12 ) ' VIN1
E 92 5 ¢
-} (O]
> o
L
& 5-1. RZY 26 5|}fl WQFN-FCRLF %% ( TRALE )
% 5-1. 51 j{iThRe
5] Ja
HR() e
#FR e
NC - | R, (RN
PG O |MEEMREHMESIM. PG RIRMIFEHH , A4 U F H A & O, 2R EHRT,
COMP A |[SNBAMESI. COMP 95 G 2 KB . WSRAEA COMP | L4212 A COMP 4551
PGND. 1A/ COMP , ¥4 35| PGND SA%H T % .
FB A |RORBIE. ER— A VOUT I PGND FyHLFHLAN 3 , LUKt 5 101 L 4E 0.8V % 60V 2
). 4 FB 4% VCC 5 PGND , i 4+ BIRE 5V 5k 3.3V [ it f k. FB V8T HIE A 0.8V,
ss A |FORBDRIEAEESI. Wi SS (REFIFH WP IR ) 2 E 5.3ms P FB M E AT £
W . A A SS RS PGND |, L Bhi 1) 1 B A i 4 .
SGND G | %% GND 3. &5 A%,
ML 5. CNFG/SYNCOUT HI Tt B 3 F1F A4 (S sk XU TR ) 3Kk ( XUH T AR
CNFG/SYNCOUT VO |3R) , FEEE AN (L MAR TAERER ) BRAMIAME ( SARERBIMIEAT ) - 4 B IOURIZ AT
PR RIZ T ITE R B 5 £ 5675 5 SYNCOUT 3l
BB . 4% MODE/SYNC 455 PGND |, slif H RS A HiF DLTE [ SR FIEAT. 4
MODE/SYNC I |MODE/SYNC 33| VCC , Bt KA A fi P, BURIE R 4 {5 5 LITE FPWM 8L iz fT. 5
GNERIE BRI |, B RT 45 P S BB NI (R | LBE e S 3T 07 J 056 PR 7 2 A
FFHIAIGHALE M. @ — AN AT 6.81kQ H154.2kQ 2 [If{ LK RT 8% PGND , LUKIF
RT A FANHK BN 300kHz & 2.2MHz. 4 5)i%E#EE] VCC 5t PGND , PSR E % ) 400kHz 8% 2.2MHz
fE. W2 RT &2,
Copyright © 2026 Texas Instruments Incorporated TR 15 5

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

NOILVINYO4ANI 3ONVAQV

13 TEXAS

LM65680-Q1 INSTRUMENTS
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025 www.ti.com.cn
% 5-1. 5IjITheE (&)

51
KR YB3
2R S
WEBEREEI . % ENJUVLO BRZh A5 B PR | 40 B8 A Bas AT S8 0. AT RUK% ENJUVLO MR %
EN/UVLO 10 | VIN. £ EN/UVLO , Flid A VIN £ I H > E2S , vl sEBim % N B E UVLO Thig. E 2R
EN/UVLO J1i#% .
NC 11 - | Y. AR

PIRAKON MOSFET R HIJE M . KL 51 IE R B R G4 . 2445 PGND2 RIS . f— ML

PGNDT 120G D258 VINT 525 PGNDA.

" s | | (RITH , ULEAE VINT A1 PGNDT SIELZ (R Tmm (. @A VINT 5 PGND]
7 1] 0.75mm e 2 R 463 BIIBEESR | 714 NC 71 IiEHe% PGNDI.

N al e ig&%&mﬁ)\mﬁa F5— oA (T 5 A B VINA H25] PGNDT. J 5] VIN (&Lt

NC 15 - TS| . fR3FITER , MELE VINT A1 SW1 Z a4 0.5mm B A Fi .

SW1 16

SW2 17 | P | SR BRI BT, B U

SW3 18

. o | p | FONBEEFLIETAL { SW I BST M 1 1000F WA R, % SW RIEEFR | Py b
AR,

NG 20 | - |GHeREslm. (REFRA , CUEA VINZ A BST 2 H(RHF 0.5mm MR,

VINZ 21| P | BRI 50 S A M VINZ BB PGND2. EBEE] VINY B EHL ke

" bp | BN GRIFIH , AR VINZ 1 PGND2 5021 GUF Tmm [0 1% VINZ 5 PGND2
2 1] 0.75mm (e 2 R4 3 BB ESR | 7745 NC 3| MiEH: % PGND2.

oGND2 23 | o | MFIEH MOSFET i, MBI RSt Fe0ts] POND1 IKHHUER. T4 (LI s B b
5} VIN2 742 5] PGND2.

oo va | p | PREIEBH. I REHBIMEE. ( VCC Al PGND L FiEH— 1 1WF (UAH%H. 1%

H VCC R EARFTINB K.

SBEHLES (DRSS) %6851 . A7 15 DRSS 13 , &8 WAEH /4T (DRSS). 4T B NXUH
DRSS/MCOMM 25 /O |izf7H} , DRSS/IMCOMM 5| & 648 = 28 Al Bh 88 AF 2 i) i =0l 15 51 . e i A ih
DRSS/MCOMM 2] jif.

HABINHE VCC 8. X T 3.3V 8 5V W e MthECE |, 751 BIAS B Vour 195 AT Hth
BIAS 26 P [ HURARI. XAl G E |, K BIAS SINEE R Voyr T misdhEr 3.3V % 30V IWE K. Wk
By e e 30V H B AN m EL IR, %4 BIAS 5| £ R % PGND.

4h#s PGND 74, 8T PCB LIRS GND. 2R f2 8 I 1 B2 . KR IR He S PCB
PGND - G | MK XK, CLSeUAR. 42 HR o) B AR AT R (i, BRI REZ IR oL | DLRRARE
R E I FR TR RE .

(1) P=HJ,G=H, 6 A=BHl, 1=, O=%H,

6 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO


https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

13 TEXAS
INSTRUMENTS LM65680-Q1
www.ti.com.cn ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025

5.1 ATEE MR

N T R v P SEVE AN AR T T RO R, Gl T AT 100% A )E H AR A (AVI). ARHEDY T PG 91 2k
(QFN) $ %A 7 (& A BT SRR a A 2 5 A s o BRI, H AL IR 202 70 L Dy 122 31 B L B A (PCB)
FARE . AR 3 T B AR T 51 2 R 5] LA IR R . LMB56x0-Q1 SR T A TR 2T i
1) 26 5| g 558 HotRod WQFN 3613 | nIfEfi]iE I fE A Al 5] 254 . I Ahal R PR IR ELOLE AR W] 4 4
R 8 ) S FAEARG F 3 A

5.2 £-%f I BRAT FMEA 247 5| BHES ¥ it

n 5-1 fizn , LM656x0-Q1 HA K O Wit 5l HEZIA =, AifEm RS ( VING SW Fil BST ) 58
(PGND) 2 Jal#& %/ 0.7mm KIIABR AR |, DA A& IPC-2221B F1 IPC-9592B AR A4 8] B H I . A VINT Al
VIN2 #| PGND DAP a8 1.1mm. SW1. SW2. SW3 F1 BST %] PGND DAP /a5 0.7mm. It4ak , NC
( TCiERE ) S TEREE VINT 5 PGND1. VIN2 5 PGND2. VIN2 5 BST, LK BIAS 5 PG.

UEAh, SUAHESI Ly BA ™I BR . Zath RATFErEER VR N Bttt 7251 FMEA ( #ifsii
EEMA AT ) b, SRR S AR B . RN R (VIN) R . ARSI RERE |, AR SIIATT RS O, XLk
WAL T 1IC A, RIS Sl | MR 1C Zm S Ml . Wik i) i 28 e X B 3 3 25051 B
() RS P 2R 33 FELZT 4, B PLBR R A  S 5E FR AE T B

Copyright © 2026 Texas Instruments Incorporated TR 15 7

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO

ADVANCE INFORMATION


https://www.ti.com/lit/pdf/SFFSAW9
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

NOILVINYO4ANI 3ONVAQV

LM65680-Q1
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6 %

6.1 ZEXT R ABUEE
EREL - 40°C % 150°C LAELSILE P IAS ( BRAER4MERT ) o

RME BAE XA
VIN Z PGND 0.3 72 v
EN/UVLO % PGND 0.3 72 v
RT % PGND 0.3 72 v
LPNGERER -
DRSS/MCOMM % PGND 0.3 40 v
BIAS % PGND 0.3 40 v
CNFG/SYNCOUT % PGND 0.3 55 v
SW %] PGND 0.6 Vuin v
PG % PGND 0.3 40 v
it R
BST % SW 0.3 55 v
VCC % PGND 0.3 55 v
Ty TARSS R -40 150 °C
Tstg A7 IR -65 150 °C

(1) #H “LXRRBOEE” 217 RE S BTG K A B .

N RRBUEE” HARIRAER LA N EAE “ BB TS LUSE

MR T IHAL S AF T RENS IEHISAT . WIRM “EVUSAT A" (BFE “HXTRARBUEM” RN , S RASEEIERIET , XA

INN=2
HesZ

We AR AF A AT SENE . DUREANI: RE R4 AR 1175 o

6.2 ESD &%
-1 Hfir
s NAHEBER (HBM) , #54 AEC Q100-002 Frif() +2000
Vieso) kit ZHLEF B (CDM) |, 754 AEC Q100011 il £750 Y
(1) AEC Q100-002 #5724 20i3% % ANSI/ESDA/JEDEC JS-001 BUTEHAT HBM R /7R .
6.3 EPIBIT R
FEZEW - 40°C & 150°C LAESEIR G P ( BRIES S ) o (D
BME Bl AL
VIN ( Eiii ) 35 65 v
AR EN/UVLO (DC) 0 65 v
BIAS , PG 0 30 v
LIPNGINES
MODE/SYNC. RT. . FB 0 55 v
4 BE Rpg 4 kQ
LIREEENES Vour 0.8 60 \%
lout , 8A H i 0 8 A
Bt e lout , 6A H T 0 A
lout , 4A HE T 0 4 A

(1)  BUUSTHARST RIS

TSR AR, W55 DR

Product Folder Links: LM65680-Q1

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SNVSCFO


https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

13 TEXAS

INSTRUMENTS LM65680-Q1
www.ti.com.cn ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025
6.4 AMRER
LM65640/60/80-Q1
#aatR() eQFN (JESD 51-7) eQFN (EVM) By
26 S 26 5|}
Roga LE IR 33.7@ 18(3) °CIW
R0 yc(top) SEEANT (T ) FAH 241 - °C/W
Ros 45 %2 L R AR AP 6.9 - °C/W
byt 4 B THRRHES 4 1.1 14 °CIW
bs 45 %2 v R URFAE S 5 6.9 5.8 °C/W
R0 Jc(bot) SERHNE (R ) B 5.6 - °CIW

(1) ARMEHELZER , ES R EM C B R EAR B T
(2) SERFEHE Ry ga BN T EHEME RN, AT B HIN. Roga #R4E JESD 51-7 XKits |, H] 4 )2 JEDEC HUEHHRHAT 1

P, AR IBRB N P IREHIMERE . ARATEER |, F
(3) ARAERAEMHMES

2 ) R pEr B ST O

W2 LM65680-Q1 EVM FH iR -

6.5 HASRFE
ARUE AT N Ty = 25°C. m/MARCRIREIG A 464 Ty = - 40°C 2 150°C ( BrAES AU ) -
BN \ W g | miE  amE  mE| W
HINEE (VIN)
VINyvLoR) VIN UVLO 7 ff i e Vin T (BT ) 3.25 3.4 35 Vv
VINuvLo) VIN UVLO " P s i i I Vin TEE (38477 ) 2.5 255V
. N . NN ViN=48V , Vgas =5V + 2% , CNFG Fidez
1 7;‘, s . K
Ivin VIN fRBRi &3, W COMP, % | jAc T,2250 0.9 141 WA
| BIAS #4 iy | s 3.3V 4tk , P93 Vgns = 3.3V + 2% , CNFG fif% VCC , & 3 10 A
BIAS(FIX-3.3V) COMP , FJF% i, T, =25°C H
ViN= 24V, Vgas = 3.3V + 2% , CNFG R
| VIN RIR B A | 72 33V it , 93 | 55 voe | T,228C | prafist 21 27) WA
QFIx3.v) COMP , 3T
T,=125C 2.1 6.4 pA
| BIAS #iAs il , [H5E 5V fth , Wi Vans = 5V + 2% , CNFG 4% VCC , H 9 12 A
BIAS(FIX-5V) COMP , T&iF% i, Ty=25°C v
VIN =48V , VBIAS =5V +2% , CNFG ;ﬁ}%’ré}
| KVIN PRIRES A | T8 5V it 838 |yCC T, = 26°C. . FIhHIt 18 241 WA
QFPESY) COMP , JETF%
T,=125C 1.8 58| pA
| BIAS #iZs iyt , Wi 3.3V #fith , Vrg= 0.8V + 2% , CNFG %% % Vec , H3h 6.8 8.1 A
BIASAD.-33V) COMP , JETF% A, Ty=25°C ' ' "
| BOVIN ARERE A BT, 7T 3.3V , W |Vin=24V, Veg=0.8V + 2% , CNFG i 19 25 A
Q(ADJ-3.3V) # COMP , £FF3% Z VCC , HEIER , T, =25°C : ’ H
| BIAS S5 HIAT , T 3.3V Hith , 4 Veg= 0.8V + 2% , Renrg = 49.9kQ , [ 37 44| WA
BIAS(ADJ-3.3V-EXT) COMP , T31-3% A, Ty=25°C
| B VIN RIRE AT, 7T 3.3V il , 4b [Vin =24V, Veg= 0.8V + 2% , Ronrg = 6 74 WA
Q(ADJ-3.3V-EXT) # COMP , I3 49.9kQ , HAEA |, T, =25°C ’ .
. o Vin =48V, Venuvio =0V, Ty =25C 0.8 12| pA
la-sHD VIN SR Wi s i i
VIN =48V y VEN/UVLO =0V , TJ =125°C 0.8 1.8 HA
FEfEREN (EN/UVLO)
VEN-THR) EN/UVLO FFHIIME Venuvio B 115 1.25 1.35 v
VEN-THE) EN/UVLO F k& fi Venuvio T 0.9 ! Tmev
VEN-HYS EN/UVLO ﬁié(;?ﬁ* 0.25 v
VEN-HYS% EN/UVLO i 5 I e VEN-HYS/VEN-THR) 18 20 22| %
lEN-LkG A5 RE ST LR EN/UVLO JE##% VIN 0.16 35 pA
P LDO (VCC)
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6.5 AR (42)

WAL Ty = 25°C. /AR KFRAEE A 26 4F Ty = - 40°C £ 150°C ( RIS AU ) «

28 R BAMA  MBE RKE| B
Vveet 3.4V < V) < 65V, Vgjag = 0V 3.3 \%
VCC &k HJE
Vveez 3.4V < Vgjas < 30V 3.2 \%
VaiasoN) BIAS ¥7]#: - TFBRE ( VIN % BIAS ) Vgias ETF 3.175 3.25 v
Veias(OFF) BIAS 17]#: T M ( BIAS & VIN ) Veias FH 3 3.05 Y,
VVCC-UVLOR) VCC UVLO EFHHfH lvee = 0A 3.27 3.4 35V
Vvce-uvLo(F) VCC UVLO FFFERI1H lvce = 0A 25 \
HfEE (FB)
Veg1 SURHEEAERLE |, 4ME COMP FPWM #3( , Ronpg = 49.9k @ 0.792 0.8 0.808 \Y
Ves2 SUREEAMERLE , N COMP FPWM #¢30. CNFG %i#% VCC 0.792 0.8 0.808 \Y
IFB-LKG S B R IR Veg = 0.8V, A1 Vour #& 1.8 90 nA
B e e K (BIAS)
VouT-3.3v-INT 3.3V [E ekt HE , pJE COMP FB %424 VCC , CNFG fH##%% GND 3.267 3.3 3.337 \%
VouT-3.3v-EXT 3.3V ekt sk , 4h% COMP FB 4i4%% GND , Ronrg = 49.9k Q 3.267 3.3 3.337 \%
Vout-sv-INT 5V [l Lk, N COMP FB 4H#%% VCC , CNFG fi#% VCC 4.94 5 5.06 \%
Vout-sv-exT 5V [l g s, 4h COMP FB 4H#:% VCC , Renrg = 49.9k Q 4.94 5 5.06 \%
BE3) (SS)
tEN-sw {5 it i HL P B G ZE IR 4 Ve = VRt = Vmope = GND , Vgjas = Vout 1.9 2.5 3.1 ms
tss P8 [E 5 9 Bl e ) > SW ik £ 90% Vg BE s 7] 2.9 5.3 8.1 ms
Iss SS FH Vss =0V 20 uA
Rss SS Ji L HLEH VEnuvio = 0V 7 Q
REBARAE (COMP)
Im EA 55 Vecomp= 0.8V, Vg = 0.8V +5% 1 mS
VCOMP-EXT(h-clamp) A COMP - 7 i Veg = 0V, i Voyr & & 1.056 \Y
IhRE (SW)
Rps(on)Hs N FET SR s bl 42 mo
lsw = 500mA , Vgst - Vagw = 3.3V
Rbs(on)Ls AN FET R A H B 23 mQ
ton(min) T J S J i ) (D loutr = 2A , Rgr = 6.81kQ 36 48 ns
toFF(min) i S i 1] ViN =4V, Fgw = 2.2MHz 82 118 ns
ton(max) 5k G I (A Fgw = 300kHz 13.3 us
EN I CEE] T
IHs-LiM1 Fe Ve LA PR | BA T 22 LT 0% 10.7 125 13.7 A
ILs-Lm1 A E PR A |, 8A LT 8.5 9.9 10.9 A
IL-PK1(AUTO-minD) i];ﬁ::kt?a’]E[rm,%fm%ﬁt{gﬁiéﬁtﬁﬂ ’ ton < 100ns 1.9 3 4.1 A
IL_PKA(AUTO-maxD) BROR S HE N i B SR R A AT ton = 11 11 A
8A LT
IHs-LIM2 e Ve HLIACRRAE | BA I 525 LT 0% 8.2 9.5 10.6 A
ILs-Lim2 OB LR PR , BA LT3 6.6 7.4 8.2 A
IL-PK2(AUTO-minD) it;:kt FEIR S R R ton < 100ns 1.1 1.9 2.8 A
ILPK2(AUTO-maxD) f’%}\ﬁji LB R B B SRR A RS LA fon = s 0.95 A
6A LI
Ihs-Lim3 e Ve LR BRAE , 4A JE TR 52 T 0% 5.9 7 8 A
ILs-Lim3 RO B LR |, 4A LT3 42 5.4 6.3 A
IL-PK3(AUTO-minD) idl;;;\ S H T B S B P ton =< 100ns 1 1.8 2.7 A
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6.5 H AR (

WAL Ty = 25°C. /AR KFRAEE A 26 4F Ty = - 40°C £ 150°C ( RIS AU ) «

%)

25 WA B/AME  MBE  BRE| B
IL-PK3(AUTO-maxD) j‘TA}\ i T YRS B AR L ton = 1us 0.65 A
L)
ILs-NEG-LIM AR A7 FRL G PR AEL HEHIRIRAE , FPWM it -9.6 -6.9 49 A
ILzc WEEE SRl EM 100 mA
Vhic FB HJE 742 BRI E BA S JEAE FET SHd@i e > 165ns 0.32 \Y
thicoLy Wr AR S IR 64 JEH
thic SR RPN (] PR Bl 48 ms
HEJRIEH (PG)
VpG-oVv(R) PG OV EFHEI1E 103 105 107 %
Veg.ovF) PG OV FEEMIfH FB R (RS ) SURELRIE ([ 101 104 06 %
VeGUv(R) PG UV L7HBI{H H) B 94 96 985 %
Veeuv) PG UV I 92,5 95 a7 %
tPG-DEGLITCH(R) PG T (LSRG fik s Ik 7% 4B IR 1.2 2 3| ms
tPG-DEGLITCH(F) PG N FIE BB bk i 8 ik 25 1E 3R 55 130 175 us
VIN(PG-VALID) B2 PG fi i/ Vin Veg(oL) < 0.4V, Rpg =49.9kQ , Vpg = 5V 1.25 \Y;
Vpg(oL) PG & H PR L lpg=1mA , Vj\ = 1.25V 0.4 Vv
Rpg(on) PG T3 H R Ipg = 1MA 51 110
FFRIE (RT)
fown RT #%$#:% PGND 1.98 2.2 242 MHz
Rgrt = 6.81kQ 1% 1.98 2.2 242 MHz
fswz2 PP Rgt = 15.8kQ +1% 900 1000 1100 kHz
s Rir = 40.2KQ £1% 360 400 440|  KHz
RT %i#4 VCC 360 400 440 kHz
> ( MODE/SYNC )
Vsyne(L) SYNC #i M& HLF R i 0.45 \%
VsyNC(H) SYNC %\ B i 1.3 \%
VsyncouT(oL) SYNCOUT % HiA HL T~ R i Isyncout = 2mA 0.4 \%
VsYNCOUT(OH) SYNCOUT i v Fo - B i Isyncout = -2mA 2.4 Vv
fSYNC-RANGE1 BT EE 2.2MHz f 7] 25 555 [ Rg7 = 6.81kQ 1% 1.76 264 MHz
fsyNc-RANGE2 BT X5 300kHz 1) [R5 A % 3 [ Rrt = 54.2kQ +1% 240 360| kHz
tsYNC-LOW(min) A I 25A5 5 1 S IMIE Mk o 0 B 80 ns
tSYNC-HIGH(min) HNESTEID AT 5 B fee /s e ik vk 9 B 80 ns
tsync-sw-pLy SYNC | SW R[] (1) -22 22 ns
tmoDE-DLY A B AL IR [ () 20 us
SUEEHLES (DRSS/MCOMM)
Mss.LF AT = Jr A0 S T DRSS/MCOMM JF % 17 %
fn-LF = HIRE DRSS/MCOMM JF % 3.6 6 84| kHz
AMss.r TR LR AT ) DRSS/MCOMM JT % 2 %
F S S
Tenp AU KW R (B 155 165 177 °C
K BIAE 156 °C

(1)  MREBIHEE.
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6.6 HLAIR:
MRS RE |, BT, = 25°C.

100 100
95 95
——
// — — / Q§
90 , — — 90 » ==
s LN z AL/ T I —
& & e —
< 85 < 85
o o
g £l
S 80 S 80
& / &
=L =L
75 75
// — V=12V I/ — V=12V
— VN = 24V — VN = 24V
70 HH — Vin =36V 70 — V=36V
/ —— V|y = 48V l —— V|y = 48V
65 65
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Load Current (A) Load Current (A)
iEZ&mn K 8-7 Fsw = 400kHz Lo = XGL6060 , Vour = 3.3V Fsw = 400kHz Lo = XGL6060 ,
3.3uH 3.3uH
B 6-1. FPWM , Voyt = 5V IR % Bl 6-2. FPWM , Vout = 3.3V R HIR
100 o= 100 11 |
90 | == 90 - 2=
80 === 80 T
/ r, yrl V|
< 70 i 7 R < 70 A ,/
§ 60 77 ? 60
% 50 / -g 50 /
i g i /
40 40
ez — Vw=12v 30 — Viy=12V
b V|N =24V b V|N =24V
20 — VN =36V 20 — VN =36V
— V|N =48V — V|N =48V
10 10
0.01 0.1 1 10 100 1000 8000 0.01 0.1 1 10 100 1000 8000
Load Current (mA) Load Current (mA)
iEZm K 8-7 Fsw = 400kHz Lo = XGL6060 , Vourt = 3.3V Fsw = 400kHz Lo = XGL6060 ,
56uH 56uH
6-3. FFIMR , Vour = 5V IHEI¥E Bl 6-4. B , Vour = 3.3V B FIRE
808 808
806 806
S 804 < 804
£ E
o 802 o 802
£ £
o o
S 8001 S 800
8 798 8 798
o °
[0 [0
L 79 L 79
794 794
792 792
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 6-5. FB Hi[E , PIEf#ME &l 6-6. FB HiJk , SMEpAME

12 XXk
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6.6 HLAVERE: (42)

BrAEAAHE , S0 Ty = 25°C,

5.04 3.34

5.02 3.32

3.3

4.98

3.28

Fixed 5V Output Voltage (V)
6}
Fixed 3.3V Output Voltage (V)

-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Te mperature (°C)

K 6-7. [EE 5V it B E A & 6-8. [EE 3.3V firih B R B K

— V|n =48V — VN =48V

Input Shutdown Current (uA)
&
Input Quiescent Current (1A)

-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C)

Bl 6-9. VIN <Wi#As i

-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C)

K 6-10. 5V [ iR T VIN EIRE A R

20 ‘\
15

of——IN\

-_— V|N =24V

\

Input Quiescent Current (nA)
No-load Input Current (nA)

-50 -25 0 25 50 75 100 125 150 0 10 20 30 40 50 60
Junction Temperature (°C) Input Voltage (V)

& 6-11. 3.3V Bl R T VIN ERIRES IR Vour = 3.3V BB Lo = XGL6060 ,
56uH

612, RN BT 3.3V FEsEal | SAEEME
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6.6 HLAVERE: (42)

BrAEAAHE , S0 Ty = 25°C,

8 100
—— High-Side FET
—— Low-Side FET
2 \ g %
6
= £
= ry —]
2 2 60
=1 S /
] @
= 4 7]
g \ 2 4 —
- o
o 2 T 20 —
=z —
0
0 -50 -25 0 25 50 75 100 125 150
0 10 20 | V3|0 v 40 50 60 Junction Temperature (°C)
nput Voltage
put Voltage (V) Il 6-14. B 5150 MOSFET Rpson)
Vour = 3.3V [EPIL - 5a Lo = XGL6060 ,
56unH
B 6-13. FRMA B 3.3V EEHH. ARz
14 12
—— High-Side FET —— High-Side FET
—— Low-Side FET —— Low-Side FET
13 1
\-\_
z 12 — < 10
= = —
S £ I E—
3 1 3 9 [ —
k= s
o o
> — >
o 10 — o 8
— —_—
8 6
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Te mperature (°C)
& 6-15. MOSFET MR - 8A IR 6-16. MOSFET H4ifR - 6A %I
10 1.6
—— High-Side FET —— Rising Threshold
—— Low-Side FET — —— Falling Threshold
9 S 14
2]
e}
o
< 8 g 12
E =
= —_— % 1
c I E— ©
2 1 | &
8 6 s 0.8
T—
5 [ — 2 s
4 04
50 25 0 25 50 75 100 125 150 %0 250 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
B 6-17. MOSFET Hij /R - 4A 235 ’ 6-18. M E T AEIRIEL

14 EXXFIRE
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6.6 HLAVERE: (42)

BrAEAAHE , S0 Ty = 25°C,

60 0.5
-_— V|N =48V
50 3 0.4
= z
g 40 5
g O 0.3
(9]
< o)
£ 30 )
2 ) E 02
& - . —
£ 20 9 I
>
=)
10 w
\\
0 0
02 04 06 08 1 12 14 16 18 2 22 %6 25 0 25 50 75 100 125 150
Switching Frequency (MHz) Junction Temperature (°C)
[l 6-19. RT B 5FF XM R | 6-20. EN/UVLO 5| I i3
107 98
—— Rising Threshold —— Rising Threshold
. —— Falling Threshold - —— Falling Threshold
£ 106 897
=t o
° o
3 G 9
!l_S— 105 E
g ;!.;, 95
@© -
S 104 S
§ —— & o
o) — S
© 103 — o
o T 93
102 92
S0 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
A 6-21. PG OV B{a A 6-22. PG UV BfH
4 4
—— Rising Threshold —— Rising Threshold
—— Falling Threshold —— Falling Threshold
S 35 2 35
12}
o e}
o [s}
< <
[ [
o o
£ 3 E 3
O (@]
- -
> >
5 5
zZ Q
S 25 25
> S
2 2
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Te mperature (°C)
&l 6-23. VIN UVLO B A 6-24. VCC UVLO &
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6.6 HLAVERE: (42)

BrAEAAHE , S0 Ty = 25°C,

440 24
— 430 ~
0 I
i~ =
< 420 Z 23
9 g
< c
5 410 g
o g —_
L 400 |—— £ 22 — ]
£ g’ \
S 390 5 I
= 2
@
° 380 2 21
x %
w370 ic

360 2

-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
Kl 6-25. [EEITRBIZ — 400kHz Bl 6-26. [E & FFRBER — 2.2MHz
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7 VE4H B
7.1 MR

LM656x0-Q1 /£ Ema . IR ZEE . #HK EMI (%)L IBB i 2% , . XL 3.5V £ 65V K7 N H
JEVERIAN TAE , B4 3.3V, 5V 5] ]k E e f i d ik , 5% 0.8V & 60V a4t LR . 2 nl G AN g
BB A UATEA S (B ) 81T, W SEBURS I BRI =, SCRrEk 16A HrH HLIR 8

e PR AR A ) 284, FATE 36ns ficJi Tl (8], FIAE RN SEBLm e e bl | SR At bRadE IR s i B LR Y €8 1) 4738
ANEG B RS o 0 SR e A 3 A I (1) B JEL G T IS TR AN SRR I 7 IR B b, T SRR 2 A BB AR . 12 Th BE T AR 2R
WEAS S (GRS BRAN VS SR Bl ) S0 1) 4 R A PR T

LM656x0-Q1 {5 75 1F Z 3Rk ZI (173 2 A ey 1k e TV IR 55 g A7 BRI, i BIRFBE th FAR AR oA 24 7 il F AR 930/ 72 i
R~Fo iZa8h B H P 28 v gm R (1 T 4T | JEHEN 300kHz & 2.2MHz. FIJ FH A #154Me2 AR i 1) L I IR A O =
A DS KRR B4 BOM A F0 /b ot $ i

LM656x0-Q1 L oy SR A& AR S A S e it , AT DU RS
I AVC B U R

WBEHL RS (DRSS) A= i il

XK 5| BAIHES 7 S N\ R A B SE IR 3 A HLJRK

fE T UK T AM JELR AT BB A e AT

Al 5| I B E 3hE FPWM B, IF B S s R 2 D) fg

I 5 A Ao PR R, AT 75 SR B R HeAh &5 1) EMI SR AR $E It

LM656x0-Q1 ) FAthAp 1 (0 48 de s ARG IS 150°C FH e baadhe o5 A o Ml 1 s W F 2 RS IE 5 (PG)
fRRas (LR ARG (SGND) Jy2kifE ) o iR sh = Hifw & 718, i1 VIN 5 BIAS iR AIXUA VCC & 142
Jea% Wk 2 SR LU B SR ThRE (1 AR R

N T AE R SEVE BURR IS th A T A5 1, LM656x0-Q1 (#1135 3 FoA S RO He Mo 1, vl ek AR 2 vl S 4 A v 3 4
T, AEh0 393 T A 5 2 A B e
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7.2 ThEETTHEIE

NOILVINYO4ANI 3ONVAQV

VCC BIAS
! !
&
ﬁ—_—v vee T T
» CLK uvLO
PLL and
MODE/SYNC [ —— MOS;QSCTNC - OSCILLATOR " SYNCOUT ] VIN1
SLOPE VIN
A A COMP uvLO
W RAMP LDO
TSD [ JVIN2
Frequency
DRSS/MCOMM [ )—r SEEETE;\BM foldback
BST-to-SW -
MODE UVLO {] BsT
CNFG
CNFG/SYNCOUT - Internal COMP
. decoder > External COMP HS current i
g sense
SYNCOUT —P —
PWM
'y > comparator
COMP [ MUX ' B
EXTERNAL HS and LS |—
EA current i
: control  |— -
14 s
LS current
— Vrer Vrer —| Bandgap S_comparator :]SW‘I
> ] . r
+ —
wie i
INTERNAL System EN . [Jsw2
EA LS ILIM — Gate drivers and logic
I ————{ Soft start
ZX current ,—[] SW3
F:?;\?Cso\(;er comparator
oV, OV, — BIAS
FBLF—— Ay %
—
| I
PG D—L —
L PG
comparators, CLK
deglitch filters,
= and logic %
LS current System EN T
ss [} sense -
PGND1
EN/UVLO [ }—— EN/UVLO EN control [—— System EN PGND2
SGND

t

o
IS
<t
Eg
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7.3 RptEHER

7.3.1 MABEWHE (VINT, VIN2 )
LM656x0-Q1 (¥ LAFE4i A\ H R {5 A 3.5V % 65V,

ZRAE T M 24V, 48V 1 60V HHATHER ., & 7-1 F )@
I~ T 2T LM656x0-Q1 H R FI S N LRI T8 VN FRIE Fa R 83 0 % T 7ot . LM656x0-Q1 14 F 4 6
LDO FHalE2% , AMIAR IR a0 A4z i L B34t 3.3V VCC & S#.

Vin O
Cu VIN1 VIN2 —— Cn2
Cinnrr —— —— Cinnr2
Ruvi § PGND1 PGND2 ]
EN/UVLO Optional external bias
BIAS
PGOOD - Lo
Rove i indicator LM65640/60/80-Q1 gy Tmm . 0 Voo
SYNC _L
O—— MODE/SYNC
—L_  optional J_Ll_l— Cost Cour
- BST
<«—{ DRSS/MCOMM —
R,

CNFG/SYNCOUT FB1
FB —"\\V\
Ronre Ss COMP %R
FB2
Rcowmp
Css =

rRr S Cvcc optional

—— Cue

Tie FB to VCC or GND for 5V or
3.3V fixed output, respectively

Tc T

B 7-1. LM656x0-Q1 Fa £ 5% 5 2 [

EEA SN S |, IEAEINER , BR800 VIN 51 ( VINT A1 VIN2 ) F1 SW 51 ( SW1. SW2,
SW3') £ £t B 51 3 ik 245 4 3 1B) AN i ?@Xﬂ‘%jﬁ%ﬁfﬁ HiE 72V W e e w2l i I A IR F RS, AT e
TR -

7.3.2 Bl RE BRFREE# (VCC, BIAS )

LM656x0-Q1 7 —4~H VIN 5 BIAS fitiiff] VCC WHm L TRk 8y . BB R asfn il g (Vour) B
Ik 30V [HiEH R G RS SR E B EE R E . X VIN 2 BIAS Ul RI{E A 3.175V WfH B , WEHUE
HLEHLN VCC fEH AT BE(IK LM656x0-Q1 I TI#E. Wik AE A |, W% BIAS %E#H:5] PGND.

24 LM656x0-Q1 4t T TAERAKH: |, 40 BIAS HUEML T4 3V, B it VIN #24t. — 5 BIAS H %8 )8 5
{4 3.175V , VCC TRalEaeit<x)#e |, % BIAS FITEMIN |, o VI¥B RN 175mV.

JEsh#AlE , VCC &4 EH e EH TAER K. HBZHEE#ET 3.4V 1) VCC UVLO L7t E. %5 , VCC fEH
VIN i 22 3.3V [ TAEH K |, 7EH BIAS fEHEREZR 3.2V, RN T BiiEA %4217 , VCC A UVLO fx
P, WI{E VCC HEML T 2.5V IR 5451, 7 VCC 5 PGND 2 Jili%# —/> 1 uF P& A ( HiE BE N
10V, KA XTR AR ) «

7.3.3 fEE(EREFT AT IR 75 H# /& UVILO (EN/UVLO)

24 EN/UVLO HLE & T 1.25V EFFEIMERE | 5 LM656x0-Q1 8% | {fi s fhaeie I sh i g sh. s EN/
UVLO 1&TF 1V TRRME , R RS b Ir ¢, (S8R SRR T o 4 i ( OB IR R 208 BmA ), JRIEA
KW, KW AN ERS BN T 1 oA WRATEILTIEE , 7D EN/UVLO BEH:E#:3] VIN. EN/UVLO A
PHRFFITE | RUONZ 5 R S Sl a5
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EN/UVLO %y \SZFr] % N R B8 (UVLO) , it H fH 2R A dm e , DA 2 e e B 1 L rE AT B Rk . 4 &
7-2 s, I HBAEE Ryyt M Ryve , BUESL 58N HE 2 UVLO HSEAF IR ff A B UVLO. s
UVLO nfH T ezl , CABE e A d N 45T 23R Rl R, ol S e th 3 N\ R FEE TCre o R 25 e g 0 (L L
H 20% KRG, ARG IR E Rk . Sk HAD IC ANEZEES (#ll MCU ) w] H T Ui th T/ 5RE
FESI R Gt HR I 7 BUAR

VIN

RUV1

EN/UVLO -
s r h
Disable signal »J 1.25V _i>—'
from MCU Ruvz 1V Precision enable
comparator

& 7-2. (IRAEFIIA B E UVLO

T R BARBEREIE | 40 SR 6 B AUk T ENJUVLO ST L len-ikae 75 10kQ A 50kQ 2 [l il
UVLO 4 JEHIFLS Ryyze ATLLAEFT 725t 1 A1 5728 2 4 34 Ruvt A1 Vingety » 267 Vinon) F1 Vincor /24
O\ HLEE R H A B

LI

v
Ryvi = Ryyz X (ﬁ% - 1) (1)
VIN(otf) = Vin(on) X (1 = VEN—HYS%) (2)

WHidfE , W VIN UVLO fR#" 27 % EN/UVLO HiN. BRAEf N E#EIT 3.4V £ UVLO LEFHE1E , &)
LM656x0-Q1 A2 Jash. Mk , B NHEEFEEIKT 2.5V /7 UVLO RI{ER , 83 F&2mr,

7.3.4 #HH B R E S (FB. BIAS )

HRAETF MR AN G IR AT, LMB56x0-Q1 38 F REN S L 1 far H it IS Vi FED 0.8V MK T A HLE . BUE Ak
fath HUE O 60V LMB56x0-Q1 FL A AT I 51 BAIiAe 356 (1 ] 5 fay 1 P P B P o Y P TS BE L

¥ FB iEH:F] VCC 5L PGND LLZr ik £ [E 5E 19 5V B¢ 3.3V Hirth , JF44 BIAS BHER: FIF0 2% 46 tH LUBEAT i
R PRIE , BIAS AT A& HLUT BRI N AR VCC TAa ks it e

S# I PRIC Y Reay P Repp [R5 HL PR 2 UM HH MU BEE S, 41 1] 7-1 BT LMB56x0-Q1 FiAT 0.8V
FUE , W R IR IR ZBORSRE FB B 2 5 R RS . A J7 RS 3 AR I 7 HH F R A E S
é/ﬁ\'ﬁi'ﬁ(] RFB1 155{%6%% RFBZ°

0.8V
RpB2 = RrB1 X yoip = 08V (3)
RFB1 X RFB2
< FB17 TFB2
4KQ < ot pEB2 < 100k0 (4)

HIRFT I Regy A1 Repy 0L /722 4 FTREM TR . JEHESERILIS Reg MIBLIETE 200k0 WU, B it
VAL 625 53 S B4 AR (U0, i POB FRBES 512 ) KO , AT FECHN th LIRS 03 LA ki
ML MRS IO RBIRIE b 5 B AL FE R R SRR o LTI S B, P LA T
st 2 5 R e B PIBR AR EEE B 46
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7.3.5 FFHRHE (RT)

£ RT 5 PGND 2 [/ 7ZE# HIE AKX LM656x0-Q1 R Z #s #tT9mi2 |, ¥ B s i FF R4 &% B 5 300kHz f1
2.2MHz 2 jal. ] AR 5 B3 % K 7-3 KRS H I 2E .

_ 16.4 _
RRT[kQ] = —FSW[MHZ] 0.633 (5)

60
50 \

Q 40

@

5

230

§ N\

4

E 20

\\

10 — |
0

02 04 06 08 1 12 14 16 18 2 22
Switching Frequency (MHz)

& 7-3. WE MK

Filtn , Few B JFE 5 Hh 300kHz |, 3 Rrr v 54.03k Q . %+ 53.6k Q 1E NI MbrdE M . o |, #
RT 7 5li&E#: 3] VCC 8 PGND , LIS %2 [f) 400kHz 5% 2.2MHz #:4F |, a1 & 7-1 Fis.

R 71 TP RPRRE

RT FRRER

%% VCC 400kHz

%% PGND 2.2MHz
RT Hii1% PGND 300kHz % 2.2MHz

HERE , WH RT EHEBEHENER , LM656x0-Q1 &1k & A 400kHz 5% 2.2MHz. i&7) W RT fEhnfki(s 5 LA
SR [E D . W RS T B S AN AME S FE | S 7Y 7.3.6.

7.3.6 E (L FEFIFT£1/E# (MODE/SYNC)
MODE/SYNC 5| & —AN 2 Thag 5 i , A TR EB B, RSN Sh R B (5 5 1

n % 7-2 P, Wk MODE/SYNC #23th siRzh IR i, AR HR 8 H S T s AT, Wiz 5| R 3
VCC , WahyiZm T, sEE RIS B, MIF s/ FPWM BI0R TR,

£ 7-2. HAEF
MODE/SYNC R AR
23] PGND B3RS A1 B B3
HEHEE] VCC BREN M i (> 2.5V, #F PGND ) EPWM JiH
O AN E

e B s Uy FPWM AR T Z0RE 51 M F P SR s e P BN F R P A5 5. 0 FPWM B4y B 3l
F 2T BB 5B e P IR AR P B IR F RS 5

#1E
JAalE , RALE PG # o m T, A4 Al U SOa AT AR Nsihs S8 1F R0 24 4t
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7.3.6.1 B8 E

{ ] MODE/SYNC ¥ N #1517 24 5 300kHz £ 2.2MHz 4N 855 R4 . A b i 48 e 0 450 2 SYNC
i NBIE Vsyncary M Vsyncquy » A BEFTEER A& N ES R Bk b il & . B2/ SYNC ON kit Al OFF iy 2 i
)5 2873 KT tsyncon-ming A tsync(oFF-miNye

R, AN A S A REEME . PG LI AR A P N . W RAE B 2 BT (BRG] BRI AR ) Beohn L U
LM656x0-Q1 JoiE il 24115 5

|
Vsyne 4 < tsync-Low(min)

——————————————— 4. ——=——1- Vsynca)

|

|

|

|

|
—————————————————— T— Vsyneg

|

tsyncHIGHmng  — ™ —
|

B 7-4. i AL S5 SR HU P 7% A RT3 8 SYNC 37

7.3.6.2

FERTIN B A RS S, LM656x0-Q1 2 I pr e it f2 . £ K2 2048 Mkt Z )5 , W Ik &%
K13 FIBAE S R . AR SSRBALRT |, LMB56X0-Q1 I REMREFARAI A | 145 H fhig TR 5 R B 4%
Z[6) I b R S g A R o A AR K BRIkt . BURBUE S, WAL LA A BT R B, 1S
ETHRPE I S IF AT R BT 5. 1S 7-5.

|
|
Pulse 1 Pulse 2 Pulse 3 Pulse 4 ; Pz‘gzg Pz‘:)ljg Pz':)lgg Pz':)IZ? }
e / \ / \ / \ [ \ [\ (\ ‘J \ [ \ / \ [ \ [\ [\ 1l \ / \ / \

I

VluswcS» —  — |  — Ny  — | W— | — | N ) B— | — | — | I—

ynchronization [
signal Spread Spectrum is on between pulse 1 and pulse 2048, } At approximately pulse 2048, spread Also clock frequency matches the Phase lock achieved, Rising edges

there is no change to the operating frequency. At pulse | synchronization signal and phase «+—— align to within approximately 45ns, no

I
|
|
SW Node locking begins L | spread spectrum
[o-] 1
i

S VA A A W A W A W AR U W A

[ |

4, the device transitions from Auto to FPWM mode. spectrum turns off

]

ek 4, KAUEIRAES . KRAFENKe 2048 2 J5 , FBESHERIFHATRY | AT TSR RESER | HEHLHEUE.

& 7-5. Fp g
7.3.7 # & A& (CNFG/SYNCOUT)
LM656x0-Q1 HJ 1y AR e 283847 (R NI BUAMIAME ), AR A XA e 381817 (R ASMTAME )
CNFG/SYNCOUT H{EZ L& 51 1.

CNFG/SYNCOUT H THC & 83 14 A T 23 sl Bh a4 | B3 ( FAAH AR ) siahaf ez (5 AH BlOX0UAH
TAERE ) , FF52m DRSS/MCOMM Zhfg | U % 7-3 iz,

R7-3. HHEE
CNFG/SUNCOUT RE DRSS/MCOMM Ifji8
Ji4% PGND HENEF , SYNCOUT 45H MCOMM #ij \
49.9kQ % PGND F 8T, 48 COMP , SYNCOUT Ji3 A DRSS ##i] , MCOMM #i
JiPEE VCC LR, W COMP , SYNCOUT 44/] DRSS ##iiil
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7.3.8 XXpEYL/E4T (DRSS)

LM656x0-Q1 $HEAEXUHE AL A (DRSS) ThfE , FI7E B AR yu [ N B FLYR ) EMI. @il 7-6 iz~ , DRSS KA
AR h 2k 5 v 0 A B B AL ) 2R AR 2 A . AR = A TR R T RS S e PR RE o A AL
PEm T B A e PR .

JEAGE R AR S R HONTE S S, DU REE O BIE 2 IR b BT AT b v R A [R] B A A5 AN [ F)
EMI 048 o He i %6 (RBW) W E , Ktk RBW X ESIPERE A 52 . a0 , /£ 150kHz 2 30MHz St Py
CISPR 25 #ili 73 #14% RBW ¥ 9kHz. 44i% kT 30MHz i , RBW ¥ 120kHz. DRSS 81 43 s F %41 =
R A1) 2 A e AT R ST BE ML i il 28 ok R B B I RBW A RBW 4514 R i EMI P fE . XFF CISPR 25 , DRSS
e ] URHARABBL ( 150kHZz 2 30MHz )  (4E SR BRI 10dB 1V, FR¥ midiiiiE ( 30MHz 2 108MHz )
4L S 2 S EAK 5dB 1 V. [i] MODE/SYNC Jiti in 4Bt 2= 5 23245 Ff DRSS.

High RBW Low RBW

i,

Time

& 7-6. JREHL RIS I

SR TEARMUR B 2, Ll 6kHz PR B AR T MR Y& £10%. W%k 7-4 Jiors , LMB56x0-Q1 it fit
KRR PRI INRE | %D BEAE o N 2 BT O i i s B T4t LA/ R At o

% 7-4. DRSS Al 5 4]

A

Clock Frequency

v

DRSS/MCOMM DRSS L3 ]
fEHE vee! JAH, £10% , 6kHz =L
TREFITH AR, £10% , 6kHz JE
150k @ % PGND AR, £10% , 6kHz 2EF
49.9kQ % PGND 2R H] J H
jE%% PGND() 25 A5

(1) DUEH T HAEAT
7.3.9 E I MOSFET At %) (BST)

JaH MOSFET i} , &l MOSFET Mk iksh4s 7 2 m T VIN fREHE. %8 BST 5 SW [HHAZHR Y
EA YR | ¥ BST HETFE Vow + Vyce. LMB56x0-Q1 ELAER E % WA |, TR ERA Mo sE. TI &
WAEH 100nF () BST AR , FUEH LN 10V, KA XTR HA .

7.3.10 FTEE# 53/ (SS)

LM656x0-Q1 ¥y HA WG R |, v B brfin b R 2218 BT | IRWE 2SR &, M BE 1k 5 sh 3 18 46
HE R S P R N s e VR T IR . B SR L AR S R S S B

* N IC K VIN 5]t | B VIN 1 VCC HJ UVLO

« M EN/UVLO NEHC TR |, 234558

o BTSSR E

o MHSEHIRIIRSKE o
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i FI LM656x0-Q1 8¢ ] B4 7 V524 SS BIERFFF I , LIRS 5.3ms Wl e a shif i) . 7Emft Bas . &
HH R Bl A Rk R B R R R, AT E SS 5 PGND 2 A7 A 48 SR IE K 4 B shint 8]« &R 722t 6 8.
22 B 7-7 , AR E S 3 6] tgg Kik$E Ceg MITH

CSS[nF] =16.7 X tss[ms] (6)

Ban , XTI R 12ms BOR s A, J7FEK 6 ARt 200nF 1) Cgs fH. #E#% 220nF VR HAL AR HE(E .

600

500

el

400 /

300 e
200 ]
100 ,/

0

Soft-Start Capacitance (nF)

5 10 15 20 25 30 35
Soft-Start Time (ms)

A 7-7. BB B3I A
EJR A BT , B PAT DL R A -

o FITUENE AR I AR NI AR RS . AR, M R R teg 1A BT RRIE 90%.
o TARBGGE N AUTO , MTHas — s 7310, DMELAEAS B4 ) i e 5 00 N SEBL Tl LA 3
o EHURZIE , WA A TR 25 15 7.3.11.3,

ERb XERRAESRAL 7 ANE FRIRIE BRI B B EE | fas P n] 6 eyt PR A sy Sk 1F R a3, B RIT
FERRHIBRME , AW 1§55 K 7-8.

] N . H
-+—— Triggering event E<— Triggering event
1
1 , AUTO-to-FPWM : AUTO-to-FPWM
! transition occurs here (if E transition occurs here (if
—» e ten FPWM is enabled) —» e ten FPWM is enabled)
w v E / v ! /
3 A e tss —» Venuvio 8 A | e— tss —» Venuvio
%  thuti it otttk o) |— ———————— L X e aa
8 <
5 ) | 3 ! !
= Vour setpoint | = Vour setpoint ]
5 ~a | Vour 5 ~a | Vour
o t 3 r
>' P 4 i > ]
2 9% ofVour| | S 90%of Vour | |
E setpoint 1 2 setpoint |
> ! >t = L >t
ov v oV v

(@) (b)
BIRBNITAGSE | vt v AL — NN TR ALK teg Ja i B4 H € s 90% . 1% S AEHE 3 AT UTE AE A FPWM gt | Bl 5 2%
Hh Rk BRI A J5 R X e

B 7-8. It EBEZ - EFRE (a) , ETWE (b)

7.3.10.1 \EREFRE

B R SR BRI LA T e s (A, N R T A S BEE R ), A R A PR I 2 2 4 [
Tho XA OLBAA B FEFIRE. | 5805 3h ) X 2 EAARIUE =5

o ZHERRRE VAR AR RS TR R R 1%, FEMER IR EAE IS
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o IR HBEERTRESR 40% , A RVERTER. 1 5 7.3.11.3 FATIR | 1Z2H4TE AR 20 N g 4T i 240
| r 45t

o MEFERREIYIE SCVE FPWM B8, dn SR i R SRR — MM R s, e s mT e S e R e 1
VER, IEWISAT I SR AL I ORI I IS IR A R, WIS Hh R 30 ey v I BB N R 7 851

JAEFRNE R, B R B A R L B8 LA 205, D RE S s o MRt 3 B DU 20 R R

o JRBE N A AL BAAER i R At e I
o U R ERR LA AR DU A W S AR i A

\%
A
Vin
o ==y o ——————————-
S \ ]
s \ !
o \ !
> \ ] Vour )
3 1 p Vour setpoint
3 I
o !
2 o K ¥~ Same slope as
8 Operation in dropout during soft start
3
£
> t

Time
Toil 2 i T B R R R S 8 i R N R, — B 80 AR T B0 AR AHIERR | it B Rt 2 LA S R B S AL A T3] 1 23 4 [l
Fro REAN D ERARWIEE |, 00 SR VRS R %0 B B AR T 80E mU0 40% , HAFSEHIT 64 ANEFBiJEB , W50 1 m] RLZE S 0] fid

& 7-9. \EREFKE

7.3.11 (R I)BE
LM656x0-Q1 2t —FE 4 H L2 TEE

o HAEHHRE (UV) AL (OV) #6901 ThHE ) H 5 IE 5 AL 2%
o B W 0 T N A R

o W (TSD) R

7.3.11.1 BEER BV (PG)

LM656x0-Q1 & HUHIE R T RE , W RIAL R G0 b A s e A A% (8 P FRRIE % Dh BE T Se B i LM656x0-Q1 it
RLFK) RO LG, DAESHI R e R B (N BT oK ) BT S R P R

PG % M LA SR IE L FB MM i s, DASCBLRTE e i B0 & | JFlid BIAS sEalfE it e E . Mt
JEALFRHCIRESY , PG 2 D) 2 m FHYUT I ARAS o 2k Y i I Y B IS 0 0E s 1 £5% Y FEII , PG 9KEh A I
HISF T R G i B 1 0. PG N R L1 130ps Lo U ik i 25 nT By 1B A8 1 1H) PG IR iRk
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Fe , JHE AR R RPCR AT T I RAICIESE , BT B AR AT DR T BAE BT IE AT o IR LIRSS W 5 7T LA
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3 2 \ 2 2
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1 1 \
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-
o

Input Voltage
_— V|N =12V
e V|N =24V
—_— V|N =48V

AVAN
NA\
\

N WA OO N 0 ©

Maximum Output Current (A)

\

0 20 40 60 80 100 120 140 160
Ambient Te mperature (°C)

Viy = 12V, 24V, 48V
Fsw = 800kHz

-

Vout =5V
R 0JA = 18°C/W

& 8-5. LM65680-Q1 % i FEIf M4 S5 IR B {5 B TR FI o2
% (5Vout , 800kHz )

10
Input Voltage
9 — Vn=12V
g — Wi
= N — VIN=
§ . \ - \\\
36 \\ N N
‘g‘_ 5 \\ \\
3 NN
o 4 N \ A
€ 3 NN
e \
.g 5 %
= 1 \\
N N\
. NN
0 20 40 60 80 100 120 140 160
Ambient Temperature (°C)
V|N =12V. 24V. 48V VOUT =5V
FSW=2.1MHZ Roya= 18°C/W
& 8-6. LM65680-Q1 %y H! F 41 5 FF SR IR B 1A Y 5%
% (5Vout » 2.1MHz)
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8.2 HLAIN A

LM656x0-Q1 Z 51| [l 2 [ s e 4 2% T AE 5 A M TT I A R G 24N 21T # CNFG/SYNCOUT i#4%%] VCC 24
A s B BN A, AT SCVF COMP fREFITBR BEFE S PGND. {H:Z , N 7 SEBLRRENE , WAMERR 2
B/ AR . I TTREC 26 THELE A R H E A

KINTCOMP

fcxVour (26)

CouT(INTCOMP) =

Hr

* Fo =& BRI RS XAE | I8 BB AT IR 10% £ 15% ( HAMZEH 100kHz ) ;
« XFTF LM65680-Q1. LM65660-Q1 Fl LM65640-Q1 , Kintcomp HIME 2> %14 36.5. 27.2 1 20.1.

IEAHE 2% | 4 81 R0 T HEFT I IHMER 3.3V 5k BV [ izfinth 1 B0 — RIUBLR S B IITEAHE . R
18-2. % 8-3 1 % 84 4P HIRYL T (RSN AL EL U I BA. GA FI AA B ST (.

XEERAE P Bt J7 XN 48V AL, JFe T 2 IR ARG A E (1 O E AR

E IR ) -

# 8-1. FEERHBE (3.3V B 5V ) MIA#AMER SR TTAHE

T p—— = LM65640-Q1 , 4A LM65660-Q1 , 6A LM65680-Q1 , 8A
) Lo Cout Lo Cout Lo Cout
3.3V GND 56uH 130 F 47uH 180 F 3.3uH 220 F
400kHz
5V VCC 82uH 80uF 56unH 120 F 39uH 150 b F
3.3V GND 1uH 55uF 0.82uH 75uF 0.56 uH 100 F
2.2MHz
5V VCC 15uH 40 F 1uH 50uF 0.82uH 70uF
* 8-2. AW A% H B EA A AMETIRER LM65680-Q1 8A 2344 F #L R Jof4-E
HHBE BB kS Lo Cout ReB1 ReB2 Crr
3.3V 3.3uH 2201 F 24 .9k Q 10pF
78.7kQ
5V 400kHz 39uH 150 F 15k Q 10pF
12V 8.2uH 60uF 210k Q@ 15k @ 3.3pF
3.3V 0.56 1 H 100 F 24.9k Q 2.2pF
78.7k Q
5V 2.2MHz 0.82uH 70uF 15k @ 2.2pF
12V 1uH 30uF 210k Q 15k Q -
% 8-3. BA W A% H H EA I EMETIRER LM65660-Q1 6A #34F IR SR S fHE
By s R FFoHR Lo Cout Reg1 Reg2 Crr
3.3V 47uH 150 F 24.9k Q 10pF
78.7kQ
5V 400kHz 56uH 100 F 15k Q 10pF
12V 10uH 44 1 F 210k Q 15k Q 2.2pF
3.3V 0.82uH 75uF 24 .9k Q 4.7pF
78.7k Q
5V 2.2MHz 1uH 50uF 15k Q 4.7pF
12V 22uH 221 F 210k Q@ 15k Q -
x 8-4. LA H B R PFIAMEDI BRI LM65640-Q1 4A 2544 i) SR o /H-H
HH R FFRATZR Lo Cout ReB1 ReB2 Crr
3.3V 6.8uH 1200 F 24 .9k Q@ 10pF
78.7k Q
5V 400kHz 82uH 80uF 15k Q 10pF
12V 15uH 35uF 210k Q 15k @ 3.3pF
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# 8-4. B T A%y B A B AMETHBE ) LM65640-Q1 4A B BLA TTAME (42)

i B R Pin S Lo Cout Rrg1 Rrg2 Crr
3.3V 1uH 50rF 249k Q 4.7pF
78.7k Q
5V 2.2MHz 1.5uH 35uF 15k Q@ 4.7pF
12V 3.3uH 151 F 210k Q 15k Q -
&/E

A RET LMB56x0-Q1 HYSEILI 7 b Wit i . IR YRS .. PCB S BN 45

R, &2 Tl Designs %% it FE.
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8.2.1 #if 1 — REHERABELFRERFEL 5V, 8A ARSI

K 8-7 Jigar 1R LM65680-Q1 1 SR [ IR A IR 43 FILBK | 1% HLHGE I AR A 48V Fal A7E 8A HLJR TRt BV Fa ki
.

VlN =6.5V...65V D
Cuit VIN1 VIN2 —_— Cmne
R 2x47yF | Onert —— —— Cintrz 2 x 4.7yF
uv1 ; 100nF I 100nF
187kQ PGND1 PeND2 )
EN/UVLO
BIAS
Lo
49%1:; To the MCU <+—— PG LM65680-Q1 Sw T{‘y«rv—\ - N Vour = 5V
' 3uH loutr = 8A
ST.NC, o0—{ MODE/SYNC Cast S —L c >
— optiona o
= 100nF I
DRSS/MCOMM BST = Zane
VCC
CNFG/SYNCOUT
RDRSS § R FB
CNFG
49.9kQ 49.9k0 RT VCC ss COMP
RCOMP
= Rer § Cuco —— 8.66kQ 1 c,
40.2kQ 1uF Ccomp ATpF
3.3nF

& 8-7. ¥ A LM65680-Q1 8A [ /Efa 48 HAMZ N 400kHz B iR FH FLB% 1

#iE
X R AN R DL S SRR T R Bl R T LMB56X0-Q1 4 4 35 75 JUFPAS [7] S FH o i A F I e o AR
Padm N HYEUR 2R AR P, A\ S T E R EBCE > AR A AR oR A DR AR E P, U AR RS A L AT

e I AR T . AREZ TN , ST 8.4,

8.2.1.1 IItER

%% 8-5 o T ITRIAF Ny 400kHz (1 5V 8A FEEAR IS &AM . EHREIT , B TARFK 48V KA HLE (A2
BLAEVEEDY 9V 2 60V |, JFREME K ZAKE 6.5V, i 70V MALHBES R ), 2 SUE0RTH 58 19 H AR 208 7
AN 92% F1 90%.

& 8-5. At S M

wHEH i1
HNHEIGE (A ) 9V % 60V
w/DBESTAEE (WS ) 6.5V
KRBT RIE ( 35 ) 65V
N UVLO ‘S I {E 5.9V
itk R 5V
it FELIR 0A % 8A
TF AR 400kHz
B 8 B ] 5.3ms ( BRIAHEBIEE )
FE(% EMI DRSS KMl , ¥zl e
M -40°C = 85°C
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40.2k Q [ HIPH#S Ry ¥ H HIZ 1T XA & E N 400kHz , A1iE 1) SYNC NS5 Rvrsr o bz A |, 78
320kHz % 480kHz [y B P IHHE T MR . F5K SS S M=% , WIS Bh i [RDRE [ € 9 A B BE ) 5.3ms. E4%
IR PERETT T, FARIA A SO Ty 60kHz Jf HARALAE KT 50°,

* 8-6 A T pTIE M ISAR R s sl S S R R g A, IR 2 ST U2 AR ARG . BhBETER A —
i 1 A2 A AP RHEAIC DCR RIS A 4Bl et FELA 3 ST 36

% 8-6. NFIHLEE 1 HIWEHE B

BENS HE FAE- AR () BB
} Murata GCM32DC72A475K
Cinis Cinz 4 |47uF, 100V, X7S, 1210, Mg , AEC-Q200
TDK CGABM3X7S2A475K
Cinters Cinv- | 2 100nF , 100V , X7R , 0603 , Fj& , AEC-Q200 Murata GCJ188R72A104M
HF2
‘ Murata GCM32EC71A476K
Cour 2 |47uF , 10V, X7S, 1210, & , AEC-Q200
TDK CNABP1X7S1A476M
3.3uH , 59mQ | 13.4A, 6.71mm x 6.51mm x 6.1mm , AEC- Coilcraft XGL6060-332MEC
Q200
3.3uH, 6mQ , 15.6A , 6.6mm x 6.4mm x 6.1mm , AEC-Q200 | Wirth Elektronik 744393465033
Lo T 133uH, 6.3ma , 16A . 6.6mm x 6.4mm x 6mm , AEC-Q200 XFMRS XFHCL6060HC-3R3M
3.3uH. 8.4mQ. 18.6A. 8.05x 7.5 x 5.4mm. AEC-Q200 Cyntec VCHDO075D-3R3MS6
4.7uH , 5.7mQ , 26.5A , 11.3mm x 6mm x 10mm , AEC-Q200 | Wirth Elektronik 744393665047
U, 1 |LM65680-Q1 65V. 8A [z #%% , AEC-Q100 TENICE (T LM65680
(1) B E =770 B A,
8.2.1.2 F4 T E

PUR s & A 1 K 8-7 Fiisk 8-5.
8.2.1.2.1 1#/5 WEBENCH® T ARl 7%
marbat , #H LM656x0-Q1 2843148 WEBENCH Power Designer €)% & #1111 77 % .

1. EEBARABL (VN fH RS (Vour) A G (lout) 25K
2. (AP ERRAL , AT SRS, AR S AR A RA .
3. KRBT SRS (TI) Hofd rT 47 BOMR R T7 RHEAT HEEL .

WEBENCH Power Designer #{t 1 %€ fill [RELIE] , Jf-27 1] 1 SO B AT LB DL A Mkl o

FEZHAEIT , ATHAT DU #RAE

o BITHRAMTR, WS EERE UL B RE

o BITRERETIE , TR HBRARAERE

o fE i LB BTG R 77 S LUK ] CAD K s R i
* ITED PDF (M Bt & 0 5 F S5

2% WEBENCH T HIHEZFE |, 5V www.ti.com/WEBENCH.
8.2.1.2.2 HFEHFKHIE

TR T AT 75 BT e e WOR FVEAR BT R ST o AR BT AR R BN T R | I8 2 SEBLE = 1 &R
SRR, AL, BE B FF SRR VTR TR b A FH /N i F R3S N H FL s A%, RIS B & B In'E s . X
F U RG], KA 40.2kQ FbRAE M RT 5] HER: S PGND 51 , DR & E A 400kHz, 303
¥ RT %43 PGND. HiG&T 7.3.5.
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_ 164 _ 164 _
RRT[kQ] = W —0.633 = 04 0.633 = 40.36kQ (27)
8.2.1.2.3 [/ BB #E

1. M J7 R 28 HRAE H BRI I E S0 H IR ( e ds i K AUE AL 30% & 40% ) SRt SRR sk, R
3.3pH ) Lo ARE(E

v v
Lo = FSW(>)<—UZILO x (1 B VIN(():on)) = 400kH52V>< 324 % (1 - 458_\</) = 3.5uH (28)
2. AT 29 SRt S R AR AN B SR N B USRI A IR . 7E R R T 50% I, U L AR
Hil N R AERERIRG . T HRTE , LM65680-Q1 e 5 A2 sl b 9 I RE 2 AMEAS 5, SN
RIS b, DARHUE R OEBR G .

ILo(pk) = lout + ZX::/SO% x <1 - VI;(EI‘:IZX)) =8A+ mom{?{ﬁ x (1-257) = 9754 (29)
3. ATERIEEIRY |, EIEFERT R 30 B E R . AR HRIERE E T RS R ] IR 12
TP B /NSO LR R IR . — MR |, FEIEF S OUT | fv)s ARSI S AL AL ZAS 2D T i 28 d K BIUE FRLTR
129 10%. SEPRAE TS FH T 90 o5 28 LU AEARATT AR 26440 T R T 805 T 50% IR H .

Vour
LO,min > Mx Fow (30)

Hrp
+ LM65680-Q1. LM65660-Q1 A1 LM65640-Q1 1] M 7354 0.16. 0.21 A1 0.29.

8.2.1.2.4 M\ AFHEHT

YR N I T AR N oA A B s R P T . 75 B i E N B A SR IR R NSO LR . @, 80

FHL I 2 MR 40 HL 25 B AE TF e 26 E R ARG B BUAE T LA N L 28 28 2 TR HEAT 20 I o

1. EHFEA LW HEEMN RMS HAUE BN BA RS, HHTER 31 kitEmARAsLSET ) RMS B, H
RS L TAE SR N R 10V B, XSFRNT 50% 2.

ICIN(rms) = IOUT X \/D X (1 — D) =8A X \/0.5 X (1 —0.5) =4A (31)
2. Rk 48V & 5V i 2 AN 10% , 7 RE 32 RA KA 7 s N L2 -
oy = D x (1—D) x IgyT 0.1 x (1—0.1) x 8A — 48,F (32)

Fsw X (AVIN — RgsR cin X lour)  #00kHz X (480mV —2mQ x 8A)

Hrp

o AV AR TR N SUU H T PRI
* Resrcin /M N AR E 2 ESR.

3. WHAME AR EIE REUG |, VU 4.7uF . 100V, X7R. 1210 &M N A2 . A A BHTE
48VDC K HIE M FEL N 1.3uF . BHiX e i R SR 5 51 XS [VIN1, PGND1] A1 [VIN2, PGND2] 4
AL E

4. fFH J5FEN 33 THEIE AR [F] S0 R IR .

I D x (1—D)
AVIN = OUTCIXN ><>;sw

5. 7£[VIN1, PGND1] 5 [VIN2, PGND2] 2 |f] H #%4% 100nF. 100V. X7R. 0603 ¥it& K& s ss , LIEST
SRR A = di/dt B . B FARRTE & T 100MHz 44 T # it 1SR (SRF) AMIRA 2T, X
FERT DAY/ FEL YR IR 25 A RS, D TR ST T B R p P AR . AR Z NG R | S 8.5.1.

8Ax0.1x%x(1-0.1)
+ RgsR, cin X lgyr = ~Z.2uF x 400KAz + 2m(l X 8A = 0.44V (33)
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8.2.1.2.5 Bt BB 4%

1.

2.

3.

BB SR AR 25 22 RS 9 4% Vour , IR X 60kHz , AL J5FE 2K 34 KAl 50% bR 75 1)
Bt A

Corn > Algut _ 4A
OUT = 2nxfc x AVQuT _ 21 X 60kHzZ X 0.2

TR EERSBHERE (P AR AESERINBEREZWR/AD ) 5, EFEHN 47uF. 10V, X7S.
1210 Mgkt 28 . B4 7E 5VDC N2t 56uF 1A R 2.
fFR 2 35 RAL S RRFRE N B 2544 1 AR WA UG {1 i M FB R 88008 o

_ Al _ 3.2A -
AVoyr = m + RESR,Cout X Aljg= BX 561F x 400kHz + 1mQ X 3.2A = 21mV (35)

L
Al o VAR A U SUB At . AEASBI , 40% ) FERRS BN R T 3.2A,
SV N (AT 2 (BRI ) danth FB S B6F .

* 1mQ [ Resr cout 2250 H LA HIA 2L ESR.

_ s3,F (34)

=

o\

8.2.1.2.6 #itH H F B E R

K FB %E#:%] VCC LUiEid LM65680-Q1 iz 5V [kt . il HEGER B T s As R 2 far ity , {1 BIAS it
TR A VS, BRI OGS M TR s S, H PR SN R AEAE R T AR THTAL -

8.2.1.2.7 #AELEEHE
MR LR D IRE AN oA, DLSE s A B AR e .

1.

W A8 UV B RFF I 10% ] 20% . AT, fo  60kHz , A R H AR 56 u F ( A
47uF. 10V P25 E 5VDC TFE4 ) , H ESR W LLZBEA T, suit i 772X 36 kit 5 Reompe M
Rcomp 1E4% 8.66kQ frIARTHELH -

_ Vout _ Cour _ 5V 56uF _
RCOMP =2m X fC X VREF X 8m X G 21 X 60kHz X 0.8V X m = 9.04kQ (36)

Hr

+ LM65680-Q1. LM65660-Q1 1 LM65640-Q1 43-HI%f M G = 14.6A/V. 10.9A/V #1 8.1A/V , /&5 N HI
R4 25 FH 2R 1 R AL

T Coomp » VMETE (1) 28 XHR 102 —81 (2) B s &F T (UK E ) imAdE—1NE S N Ccomp

WP 3.3nF [RIbRHELE

- 10 _ 10 _
CcoMP = ZmxTox Reomp ~ 2 XX 60kHz X 8.66ka — S1nF 37)

W, ¥ Roomp M1 Coomp MU TA]H Hs B 9% 25ps , DAZE Gk 25 J5 S LY HH B ) PRod AR 25 i 18 o
TS Chp , A HBLAE ESR F AU NIF AR — P AL E ( PLEEI M 1 2] COMP ) 4t
BEAEREE ) o Caw & COMP FiRZETA A M ZFERIA . Ny Cyp 14 47pF HIFRIEAE.

1 1

CHF = F — CBW = Z00KH — 40pF = 51pF (38)
21 x =W x Roup 2m x 200HZ 5 g 66k

s FENEAL, L f CNFG/SYNCOUT i#E#:E] VCC KA A k2. A COMP {RFIT B Bl 4% 5] PGND.
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&1

TEALASMHAMERT | KRR B Y Reomp MK Coomp (HIUPREIR R | LACIH IS B A PRSI 15
B2 (2% HUE AT 4 U € fH H. COMP HLEE S AU I )

8.2.1.2.8 X E#AH/E UVLO

Ef N R SIEBEREN 5.9V B, iH5 A UVLO 43 L HBHSHME ( 7€ K 8-7 HFEKIR N Ryyr F1 Ryye ) « B
%6, Ruye PHAEIERE N 49.9kQ (7 10kQ % 100k Q KAV ) |, R H HRE 39 A1 HHEC 40 5
Ruv1 M ViNoff)s

VIN(on) _ 5.9V _
Ryvi = Ryyz X (m - 1) = 49.9kQ x (2257 - 1) = 187k (39)
ViN(off) = VIN(on) X (1 = VEN—HYS%) = 5.9V X (1 —0.2) = 4.72V (40)

Lo Vigon) Al Vingoy Z2HIA UVLO SBAISEITRIE | Ven-trr) 1 Ven-nyss, 20 A f g LA AR 0 17 g
TR«
8.2.1.2.9 )%# EMI. Rpgss

£ DRSS/MCOMM #1 PGND 2 [8]iE#:—1~ 49.9k Q HPH 2% LLJS iRt 25 DRSS, i | K ol R
TR UG FIX I RE | o2& IE#S] GND IS IX P ThfE. S0 & 7-4.

8.2.1.2.10 HXHBF#, Cost

LM656x0-Q1 % ZE — AN H 2 A8 EHAE BST 55 SW Sl 6. SRR e & H T sl oh %

MOSFET i 45 3iX 3 5% DL B oAt O B P2l L B G vl o (6 FHBTE WL IR D9 10V B s 19 100nF . X7R B B HL
Ao
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8.2.1.3 PLAH ik
BAEAAEME , K50 V=48V, Vour =5V, louTt =8A, Fsw =400kHz. Ta=25°C , FPWM.

100 100
o5 L 90
90 / e — —— 80 =
L~ = — !, /T
= |/ g D
5 8 // z 80—
o c
3 80 g 0y
= "
& — V=12V 30} — Vin=12V
— Vjy = 24V — VN =24V
70 — V| =36V 20 — VN =36V
I/ —— Vin = 48V 10 — Vin=48V
65
0.01 0.1 1 10 100 1000 8000
0 1 2 3oad C:rrent (AE; 6 7 8 Load Current (mA)
Lo=3.3rH Lo=56uH
K 8-8. BE 5 loyr ZIAMIXER & 8-9. BE 5 loyr ZIAIKIX R , AUTO
35 5.5
30 \ 5 7“
< \ ///
= 25 ~ 45 i/
Eal : Y /4
o o
5 20 g 4 /
o 2 7,
: \ Ny 4
g 15 5 35 -
2 AN WY 4
2 10 © 3 — lour=0A
S \ 7 — lout=2A
= 5 — 25 // — lour=4A
~Y — lout=6A
— lout=8A
0 2
0 10 20 30 40 50 60 3 4 5 6 7 8
Input Voltage (V) Input Voltage (V)
SRl S SRR AM Lo=56uH Lo=3.3uH
& 8-10. ZHHN B &l 8-11. K FE Bt B RAT N
SW 10V/DIV SW 10V/DIV
~ ~ Nay *e K
: \\ \\ -
o
“ ‘ T 1
BJM o } —+ —
F T 1us/DIV [ I 2us/DIV ]
] 8-12. IR & 8-13. ZHITK , AUTO
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Copyright © 2026 Texas Instruments Incorporated TG R 43

Product Folder Links: LM65680-Q1

English Data Sheet: SNVSCFO

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

NOILVINYO4ANI 3ONVAQV

13 TEXAS
LM65680-Q1 INSTRUMENTS
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025 www.ti.com.cn
[T L (AR L LA B LR DAL B UL B D (LN DL B I ]
F T R E ENIUVLO 2VDIV T B
- EN/UVLO 2V/DIV -
L VOUT 1V/DIV [VOUT 1V/DIV T

//‘_IOUTZA/DIV
“u;-‘i‘»w'wuw mm

-

"

|OUT2A/DIV\\‘
FEFEFIEN BUETEE AAriS S, IR A

Ll

T

R

PG 2V/DIV

|

T 2ms/DIV |

PG 2V/DIV

s e B T

TR

40ps/DIV

0.62Q 1#

0.62Q fi#k

B 8-20. f AEdm T )= FF itk

B 8-21. f Aedmoc AR

T T

L L B

/.-L VOUT 2v/DIV T+

T L L L B B

IL 5A/DIV

| | |

|

10ms/DIV |
\ \ R .

T | I

VOUT 2V/DIV

IL 5A/DIV

T T T Ty T

10ms/DIV
| | PP PR B

K 8-22. 1t FAFIL T Kl

823 AR

44

HERXFIRIF

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM65680-Q1

English Data Sheet: SNVSCFO


https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM65680-Q1
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025

Receiver

© RBW (CISPR) 120 kHz MT 100 ms
Input &C At 10de Preamp OFF Step TD Scan

Scan_ @1PK CIrw@2Av Clrw

imit eck; MHz 88
ine EN 55025 Autbniotivee Voltage PASS
80 dBjn . g

[EN 55025 dltage PK Class 5

60 dBy!

[EN 55025 Automotive Voltage AV Class 5

/‘ﬁ\‘?x’k |
30 \\

v

20 dBy

wanetl Ll b .
: \“* J ‘ f“\uf”\v -

=

D;‘ 1 v T
U

Start 150.0 kHz

H
Stop 108.0 MHz

gt PK R
S 0 AVG Kl

108MHz )

8-24. CISPR 25 5 /£ 5 & & ( 150kHz &

DRSS #l SR ##I77 B 8-25. # MRl , EESHE
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8.2.2 i#i1 2 - EAE 48V E 12V, 8A. 400kHz [T E [ [E 42

K 8-26 o 1A Hd i FED fE SRR SR A SR B Hop gt AL R O 12V, BUE Tk 8A. IRYE 18V =
65V Vi N 1 48V Bk AL, ABIIK) H R R Y 95% .

Vin=18V..65V [0
Cni —— VIN1 VIN2 — V)
Cinrrt —— —
2100 2 x 10yF
Ruvs § 100nF JURLLL;
301kQ - PGND1 POND2
EN/UVLO
BIAS
Lo =
Ruvz To the MCU «+—— PG LM65680-Q1 Sw ~Y 0 Vour =12V
25.5kQ 6.8uH lour = 8A
S\[(NC/ ﬂ ﬂ O0——| MODE/SYNC Cast Cour
— optiona
= BST 100nF 4 x 22uF
_,__ DRSS/MCOMM =

— RFB1

CNFG/SYNCOUT B
Renre 210kQ
VCC
49.9kQ SS covP Rrez
15kQ
Rcomp C,:.:
Rrr Cvcc —— Css —— 10kQ —— Cur = 2.2pF
40.2kQ 1uF [ 100nF Ccomp 47TpF
3.3nF

<
] 8-26. X F LM65680-Q1 3 HiariH B KA 12V IR B 2

8.2.2.1 WilER
R 8-7 HH LU Rl FR g 12 T rp VB R 5 2.
& 8-7. RIS H

BIrSH i
HNHUETGE (453 ) 24V % 60V
BANGESMNBE (A)R3)) 18V
R KBESMANAE (0P ) 65V
HINHE UVLO i@ 16V
i HH HUR 12V
i HH HRUIAC OA % 8A
Tt R AT 1%
IPES 400kHz
I 8% 38 XA, LA 50kHz , 55°
R B [H] 6ms

TFRMZ R P& Rer BOE N 400kHz. fEISHIIRBEPERETT 0 , H AR HEAE XM FJy 50kHz I HAMLH R T
55°%

*® 8-8 A T FE I B ISR Ik A48 3h J1 M R AR i an i, JLAR IR Z AR AT U BRI AL 3RS . R BETR A
P P R A BE G AR AIR DCR HL ISR AN 2B e LA 2 S LT 56
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R 8-8. NI FLEK 2 HIEHE B

A HE g BRI () BT
‘ Murata GCM32EC72A106KEC2
Cni~ Cnz | 4 |[10uF, 100V, X7R , 1210, % , AEC-Q200
TDK CGABP1X7R2A106K
Civwrt Cin- | o [400nF |, 100V, X7R , 0603 , I , AEC-Q200 Murata GCJ188R72A104M
HF2
c , |22HF .25V, X7S , 1210, Wg% , AEC-Q200 Murata GCM32ECT71E226KE36
o 22uF , 25V, X7R , 1210, f§% , AEC-Q200 TDK CGABP3X7R1E226M
6.8uH , 12.5mQ , 10.9A , 6.6mm x 6.4mm x 6.1mm , AEC- | Wiirth Elektronik 744393465068
Q200
L 1 6.8uH , 12.7mQ , 10.5A , 6.6mm x 6.4mm x 6mm , AEC- XFMRS XFHCL6060HC-6R8M
(0]
Q200
8.2uH, 10.7mQ , 19.5A , 11.3mm x 6mm x 10mm , AEC- Wirth Elektronik 744393665082
Q200
Uy 1 |LM65680-Q1 65V 8A [l [k s , AEC-Q100 T (T1) LM65680
(1) WEESWE=77"0 A
8.2.2.2 4TI
AR it id A& A T 8-26 F13k 8-8.
8.2.2.2.1 [E/E HIF#HFE
FER 720 41 ARIEFR PR A HLE T ) 40% FEIE &8 S0 LRGSR TH ST 75 1 B e LRk . B 9% 6.8uH 1Y Lo it
(8
Lo = —OUT__ (7 __YoUur )_ 12V x(1—ﬂ)—7H 41)
0 = Fqw X AlLo ViN(nom) ) ~ %00kHz x 3.2A 48v) = M
8.2.2.2.2 A B #HET

1. BBEEA LW HEEM RMS 200 B AU BN B e . R 42 K5 N A2 11 RMS H,
T, HA IR Tl s RN N 24V B, 68T 50% (5755

ICIN(rms) = IOUT X 4/D X (1 - D) =8A X 0.5 x (1 —0.5) =4A (42)
2. MRt 48V = 12V B L 25% , MIAEA i REsK 43 REHKITH A A
CN > Dx (1-D)x IouT 0.25 x (1 —0.25) x 8A = 8.1pF (43)

Fsw X (AVIN — REsR cin X lout)  400kHz X (480mV —2mQ x 8A)

3. WHAME AR EIE REUS | VU 10pF. 100V, X7R. 1210 P& N A . [ AR 48VDC

I AT R A E L0 2.3uF R IX L LR a8 B AE SN 51 BEIXS [VINT, PGNDA] AT [VIN2, PGND2] [FIH AR AL

H.
4. (EH JiRESK 44 THRIGE (R 1R SR AR -

_ loyr XD x (1-D) _ 8AX0.25x (1-0.25)
AVIN= "¢y xFsw T RESR cin X lour = —92,F x 400KHz

+2mQ x 8A = 0.42V (44)

5. 7£ [VIN1, PGND1] 5 [VIN2, PGND2] 2 [a] i #2i%#2 100nF. 100V. X7R. 0603 #it& (M & eS| LAZEST

REGHSRFE M = difdt HLR.

8.2.2.2.3 i 5

. BT SRR 2 M 8% Vour | FRERE XUBIAy SOKHz , A 7t 45 A5 50% S gesi iy
i LA
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CouT = 0T __ _ aa = 35F (45)
OUT = 2w xfcx AVouT . 2m X 50kHz x 0.36V  >°H

2. TRMRE A RIS RS (AR A SIS E RN ) S5, NS 22uF, 25V, XTR.
1210 P&t 2545 | 76 12VDC T4t 32uF 1A 2% .
3. ] JiAE 46 RALFEARAR G H S AR AF T AR UE A 1)y S P IR S0

_ Alio _ 3.2A _
AVOUT = m + RESR,Cout X A ILO = m + 1mQ X 3.2A = 34.5mV (46)

N I:':l

o Alpo /RUEAE R RS IR , A 40% XTI 3.2A.

o PUASIFERE H A2 ESR 28 1M Q Resr, coute
8.2.2.2.4 Bt BEREHL

LM656x0-Q1 {143 7T if 5 % Hh R AS A5 FH S 15 7 s P9 28 SR B0 BB i 1 P TS o 0 T 2 0 28 B L A0 A S it B, 2>
BN N Regy A Regoo S50 I & A B B A M 75 4 B 2 A 28 L 0 VR B K T T 22 0/ R R BELAE 2 P
fIMEFS REUE | (B SHIR AEE . Regy M BGERIGHE A 10kQ , HAMEHN 100k Q .

R HHE= 47, Reg1 Pl REg2 HIFFBEH G IR T 4kQ H/NT 100k Q o % B IR 2 KON s L AUE B Bh
FUHIA AT SR I FB IR | DAL fa A R e B (] Bn] e R ) .

4kQ < Rpp1||Rpp2 < 100kQ (47)

¥ Regt A1 Regp 2> IV E J 210k Q F1 15k Q |, %t B B SRR A 12V,

V
Rpgy = (% - 1) x Rz = (227 — 1) x 15k = 210k0 (48)
8.2.2.2.5 AMEZE

T8 DN B IR B F T AN M R e
1. B8 IR E AT RN 10% B 20%. (EAFIF | fo il 50kHz , BUEE 2 HAE AN 32 uF ( it
22uF. 25V & H27E 12VDC H & R4 ) , H ESR AJLLZRS A | teiskg i 7R 49 kit Reome

Vour ., Cour 12V 32uF
Reomp = 21 X fo X g X o= 5 = 21 X 50kHz X 557 X T 1aes = 10.3kQ (49)

Hr
* LM65680-Q1. LM65660-Q1 fll LM65640-Q1 735X . G = 14.6A/V. 10.9AV H1 8.1ANV , /25 A Hl RLIAL
A5 DN 25 AH S I R H

N Reowmp & 10kQ AR HETH .
2. HHEH Coomp , MELE (1) 28 XA 73 2 — 8 (2) B R 5T (IR ) 7 E—DF . N Ceomp
EHE 3.3nF [PIARAETE -
Ccomp = 7mx fclfRCOMp = Znx 50k11-({)z <10k — >-18nF (50)
B, ¥ Reomp M1 Coomp HIR TR H £ BN 25ps , DLTE Bk B2 Jo SE 34 H Fi s ) PRt R s g B
3. FE M Cup , MARSHIIAE ESR F AT AR — L rh BURFH HIALE ( PAZERM it £ COMP w41
WA ) o N Cup k4% 47pF HIbRHE(E

1 1

Chr = —Cpw = — 40pF = 39pF (51)
Fow 400kHz
2T X —5 X RcoMPp 2m X — X 10kQ
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i , Wi CNFG/SYNCOUT #EH#:3] VCC SRAE I N E#Mz. i COMP frirH B EkiER: 2] PGND.
8.2.2.2.6 Fiti BB

BIRIEINAT A AS Crr AT RGE HIBRRMAR T M , HAEREA BT Vour 2 FB fER =
NG R A2 (TR RS ) BVE B FB T, M 1R 22 TBOK 28 R 7 B i )3

W0 Cpp BUES R ESUH A P EBUMR AR E F. F RS AL A ALIRT , W SCE AR . A, )
A B TR T A XA 2 R s as . 7R 52 A1 U5 B3 At T AR SR |, IR PR

_ 1
fZ ~ 2m xRpp1 X Cff (52)

1
fp = 53
P 2mx (Rpp1 ] [RpB2) X CrF (53)

At Crr MIME BMESR AL GRS SOMABLIET . IRAE A8 54 i % MR R AL E |, 1 fono - pr ( TERTH
A SR ) fit Crr QIR Z RN K22 1]

feNo-FF = 4/ fz X fp (54)
7R 62 ARG 63 AT 54 1525 1K 55, ‘BIFER Regr~ Reg2 M fono - pr HIBREL.
VouTt

JRFB1 * RFB2 _ VREF (55)

2m x fc, No-FF X RrB1 X yRpB2 27 X fC,NO-FF X RFB1

CrropT =

Hr CFFOPT PR KA IR I BT 2R

T S BT TR ARSI B 10° , [RIbk 2.2pF 19 Cre fHHLC 285 . Al PO N T IR 2846 2 P R B A e 5
B, SRIGAEFEAE VAN JA RS0 UE S 28 % 1o AEARAIB AL |, A THEE I R |, TI @i4E PCB fi R A Crr B
H—N AL

8.2.2.2.7 K E BB H

LM656x0-Q1 FIH G 3 Th e i #8312 0 iR B RS E A, NI B 3 B S AR . iR SS 5] IR FEF
&, AR A B A ERIAA 5.3ms. B , /£ SS 5 PGND 2 [aj &R s as |, nR Kk shit e % B o8 KT 5.3ms.
1 2R 56 THE ARG g 6ms I E] AT 7510 SS A H. N Cgg & 100nF FIknHEE .

Cgs[nF] = 16.7 X tgg[ms] = 16.7 x 6ms = 100.2nF (56)

Copyright © 2026 Texas Instruments Incorporated BRI GE 49

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO

ADVANCE INFORMATION


http://www.ti.com/tool/lm656x0-calc
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

NOILVINYO4ANI 3ONVAQV

LM65680-Q1

ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

8.2.2.3 MLk

BRAER A ME , 0 VN =48V, Vout =12V

, lout =8A , Fsw =400kHz. Ta=25°C , FPWM.

100
95 L —— é
/ — 1
90 7
9
I
o
=
()
S 80
=
=
75
// — V=24V
_— V|N =36V
70 — VN =48V
— V|N =60V
65
0 1 2 3 4 5 6 7 8

Load Current (A)

& 8-27. K5 |0UT Z IR R

Efficiency (%)

100

/#lln
| =z
—:::::/’
80 ///:""
v
V4
60 d
/
40
/
A/
20 A — Vin=24V
/ 29 — V|N=36V
W AL IN
ﬁ;;:ﬁ/ — V|\=48V
0
0.05 1 10 100 1000 8000

Load Current(mA)

K| 8-28. &5 loyt ZIAKIKE , B3

| T

VOUT 0.5V/DIV

\\\\\\

L

VOUT 0.5V/DIV

40ps/DIV

40ps/DIV :

& 8-29. ﬁiﬁﬂ%zfunr“ OA % 8A

EI 8-30. Aﬁzﬂ%@nr‘ 4A = 8A

VOUT 500mv/DIV T

10UT 2A/DIV

N -

L LN L L L

VOUT 2v/DIV

IOUT 2A/DIV

200us/DIV -

\\\\\\\\\\

20ms/DIV |

EEIL 0
K 8-31. A BEASMINL ,

0A £ 8A

@ 8-32. Hﬁﬁfrﬁiﬁ&%ﬂ% WEE

50  FERIFIRIE
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HotRod™, PowerPAD™, and Tl E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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Reel l

| |
Diameter
Cavity *I 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
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
I I
T T
Q1 : Q2 Q1 : Q2
A==g—=4 t-—T1-—1-I
Q3 | Q4 Q3 | Q4 User Direction of Feed
| W 4 | v
T T
=
Pocket Quadrants
g 2% S 3l sPQ ki ﬁ?ﬁw A0 BO KO P1 w Pin1
il EA (mm) () (mm) (mm) (mm) (mm) (mm) 2R
PLM65680RZYRQ1 ‘,’!ggﬂ; RZY 26 2500 330 12.4 3.79 3.79 0.71 8.0 12.0 Q1
Copyright © 2026 Texas Instruments Incorporated FE LRI 59

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

NOILVINYO4ANI 3ONVAQV

13 TEXAS
LM65680-Q1 INSTRUMENTS
ZHCSQY9A - OCTOBER 2024 - REVISED DECEMBER 2025 www.ti.com.cn

TAPE AND REEL BOX DIMENSIONS

il HERR HERE M| SPQ | KE(mm) | FE(mm) | ®E(mm)
PLM65680RZYRQ1 WQFN-FCRLF RzY 26 2500 367 367 35
60 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM65680-Q1
English Data Sheet: SNVSCFO


https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQY9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQY9A&partnum=LM65680-Q1
https://www.ti.com.cn/product/cn/lm65680-q1?qgpn=lm65680-q1
https://www.ti.com/lit/pdf/SNVSCF0

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 19-Dec-2025

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 ©)
@ ©)
PLM65680RZYRQ1 Active  Preproduction WQFN-FCRLF 3000 | LARGE T&R - Call TI Call Tl -40 to 150
(RzY) | 26
PLM65680RZYRQ1.A Active  Preproduction WQFN-FCRLF 3000 | LARGE T&R - Call Tl Call Tl -40 to 150
(RZY) | 26

@ 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 TI 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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PACKAGE OUTLINE

WQFN-FCRLF - 0.7 mm max height
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NOTES:

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

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RZYO0026A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

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