I TEXAS LM74681
INSTRUMENTS ZHCSX04 - DECEMBER 2024
LM74681 3&F] T PoE it FE S FH 1) 100V H AR — iR & pr 45 il 2%
1 Rpik 3 LA
o EINTAEHREIEM : 30V 2 90V LM74681 &K 100V HAE i Mrde el 2% . nl oK
- YN ECORE Y 100V 3] MOSFET #r , NLLKRMfLHL (PoE) B FH 4 ik sk
o 4 ARG K B 3 ) TRAFE IR BT AR R T 5o SRR S e UK WAL Ha
165 A M bR HEHL 4 (PD) A RJ-45 Kttt 4% FH 2t ol i # 1
« 100mA ML T EEAGHECET) , A2 R RS . PN EHATR
o LERRTATSR R B (Vintng < 23V) 4245 0.27 n A SCRFREA N 18 MOSFET , HU[RISEDh 325201 P V4iH
(&AL MOSFET %/, B HRAN . LM74681 5 N 741
o EF T HUE ORing 37 FH IR 2 MM 1 i 42 o MOSFET WM A |, FI7E 2 ZEXF Al 4 285} PoE
- V1g Reg = 11mV PD R4t &G M i ds . R A W IR P
o EEETII , LR SR 0 S T B SRR , PR IRWIRFE AT S [ RV, 1%
. -40°C % 125°C [ T {48 56 L EA 0.27pA BASE S HAURHE | AT R{E PoE PD
o JNRSF : 3mm x 3mm WSON-12 @Wﬁ%%m&fgﬁiﬁﬁﬁ%o%#%ﬁ%IW%
_ A } : m HYEEA - 40°C & +125°C.
T4 IPC-9592 ] FH A1 | ety
2 N BT #2E0) RO
- PoE ﬁi‘%&% (48V) LM74681 DRR ( WSON , 12) |3mm x 3mm
o MBI P BHRHL (1) G0 T RETE AR | S O A R 1 R T I B
o ARPETE R RN e s ) \
(2)  EEERSF (K x ) JARHME , A (AnER )
%@

Ly OUTP EN . ;
ai > K eV
t— TG1 162 H
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“ {EL"— B2 BGl —’\JE} @ L3kl e o 2
e - 48V ELFHIN. Vin &FEF
v
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B AR e 4 8.3 fii- T IEEE 802.3bt 5-8 %% (45W-90W) R

5 LI B R BT E A oo 4 B 8 et 15
B2 ESD ZEZ oottt ettt 4 8.4 BELYEAETEEE I oot 16
5.3 I IB AT 2 ettt 4 B A R ettt 17
B PP BEAE I e 4 O BRI SIS IE s 19
5.5 BB UEE oo 5 Q1 USRI AN oo 19
B8 T T oottt 5 T2 3 o - S 19
5.7 BUIEVREIE oot 7 0.8 T ettt ettt 19
6 BB B E B e 9 9.4 BT S s 19
T REAHBEET oo 10 0.5 ARIE R e 19
TA IR e 10 A0 B T T I oo 19
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4 5| HAC EAThRE
IN1 IN2
N.C.
Exposed )

BG1 Thermal Pad DN.C.

BG2 | OUTP

GND o EN

K] 4-1. DRR #1% , 12 5]l WSON ( LA )
x 41, 5| iThEE
il wo 59
& B
1 IN1 I MR SN 1. 4RI TR MOSFET Q1 VEALFIE 5 MOSFET Q4 JFit%.
2 TG1 o} T8 MOSFET HIHEERZh 1.
3 N.C. — T .
4 BG1 o] 538 MOSFET M 3R5h 1.
5 BG2 o} JEE# MOSFET MHEERZ) 2.
6 GND G Db R, R A MOSFET Q3 F1 Q4 R FR Al H 42 .
7 EN I {ERESI M. FIERES OUTP LLSZHLE T84T .
8 OUTP | MrisBEmdssm . R T0# MOSFET Q1 A1 Q2 k. 7E OUTP Al GND Z[a]4EiT IC [Ih
HiEHED 0.1uF [,

9 D.N.C. — &Rz, BT IME.
10 N.C. — T .
1 TG2 o} T MOSFET MH%IKZ) 2.
12 IN2 | Wrpe s aeti N 2. BB % MOSFET Q2 JE M A1 3 MOSFET Q3 JEit.

M

I=%IA , O =%t , G=GND
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5 k%

5.1 4% B RKBUEE
75 F SRIBKAA T I T AR T A (R S A ] ) O

B/ME BoRfE HARL
OUTP # GND -0.3 100
IN1. IN2 & GND -2 OUTP+2
LIPNG1Y il \Y
EN %] GND -0.3 OUTP
IN1-IN2 -100 100
BG1. BG2 & GND -0.3 15
it 31 1 — — v
TG ] INT. TG2 15| IN2 0.3 15
TAELR® -40 150 °C
WAFELE | Totg -40 150 °C

(1) MBJHEE X HRBUE” T E AT RE S 8IS UK AR . X8 AR B AR | IR AR BRI L6 T
PASAE “REULEAT A CLAMRE AT HAR AT P REV IEHIBAT o IR A1 AL T 28 365 B R BUE 251 T 7 RE 2 oA 2 AR A mT Sk
(2) EHEREFE TR, SHlsT 125°C I, TAEAF &4

5.2 ESD &4
N L TivA
. NARTR R (HBM) |, 4 ANSI/ESDA/JEDEC JS-001 #5E(M +2000
V(esp) EdiEhi gl — — — %
P AR (CDM) |, %54 JEDEC #IiE JS-002(2) +500
(1) JEDEC Ck% JEP155 51 : 500V HBM it A5 72 bt ESD $3 IR F % 442,
(2) JEDEC XC#4 JEP157 451! : 250V CDM It} fe g fEbrviE ESD MMM F %447,
5.3 BT &M
18 ESRE RS TR TARBE B A A (BRIESERE ) D
B/ME FRERE BANE L:<X A
OUTP % GND 30 90
LpNG 1D \Y,
EN %] GND 0 OUTP
H B 51 | OUTP = INX -90 Vv
458 MOSFET
Bk Vs 42 | GATE 3| 1% SOURCE 3] i 15 v
&
Ty TAESERTEER -40 150 °C
(1) BUCSAT AR BT IEF BT IR B SRR AT
A, ST 5.5,
(2) ™R SgEITEREm. &ilRmT 125°C i, TIEAFMS%iE.
5.4 #MEREER
LM7468x
SR DRR (WSON) By
12 5| 4
Roga 4 BRI IATE 60.9 °C/W
R0 yc(top) gEE AT (T ) HREE 48 °C/W
R 45 2 LR BB 31.5 °C/W
Yyt 25 B THRFE S50 1.2 °C/W
Yis 4 2 IR IE S 5L 314 °C/W
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LM7468x
#ugpr() DRR (WSON) BAy
12 51
R0 yc(poty SEBANE (H) #AEE 7.1 °C/W
(1) BAXREIARIERHEZEL , WS RS0 IC HEMdER” MARE (SPRA9IS3).
5.5 HSRRE
Ty= -40°C £ +125°C ; MU fE T, =25°C , OUTP =48V , V(en) = OUTP , Couyr : 1uF , 7E ASRIBIXAE F  TARR
B P (BRAES AU )
2% Wk BT Y
FEL IR LR
Voutp OUTP Hi /&t 30 90 \Y
VouT_uvLor 24.9 27.6 295 VvV
Vout_uvLor 24 26.7 28.5 \Y
VouT uvLo_Hyst 0.9 \Y
la TAEFA R Ven = 3.3V, Vourp = 48V, Ignb 270 450| pA
R 7 HL Y LA Ven =0V, Voutp =48V 12.8 15]  pA
IsHDN UVLO 7 (Rl B ) 2.7V < Voure < 10.1V 0.27 38| pA
UVLO I ( 4 2KB B ) 10.2V < Vourp < 23V 0.27 38| pA
fERRIIAN
VEN_IL {3 RN AR BB 0.413 0.7 0.96 v
VEN_IH i RE N & B E 0.631 0.9 1.15
VEN_Hys i BEIR 0.2 \Y
len 14 51 RS LI V(en) = 48V 87 241|  nA
Vin £ Voutp
VEwp IE ) FiE B A 169 195 226 mv
VRev J 1) FEL 97 BEL T B8 -17 -1 50 mv
V16_REG OO AR 3R Eh 18 5 HE 7 1 16| mV
V1G_REG_SINK TOUH R 1 8 I 5 10 16| pA
V16 Fc 54 5 B 56 mV
b e
Vrex = Vinx THUR AR DR 2 H 8.7 10 11.1 \Y
Veex ~ Venp JEEHB AR AR Bl L s 11.96 13 1385 V
Wit g e = oMY 124 185 210 pA
rex A Vine - Vonp = -50mV
U 3 PG VITNGXX Vaesv 100 mA
oo VA 7 LI Veex - Venp = 5V 2.3 37 5] mA
U LA Vaox - Vanp = 5V 80 mA
5.6 JF
Ty= -40°C & +125°C ; JA{f{E T, = 25°C , OUTP =48V , Vigny = OUTP , Couyr : 1WF , 76 [ 4RI R T I TAF I
B P (BRAES AT UE )
¥ WRSEAE BoME  BEMH  BoKfH| B
ENTpLy ‘ﬁﬁé MAGEIE ) 3 TGx FlEIR 170 265| s
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5.6 JFoRdwtE (42)

Ty= -40°C % +125°C ; JuR{H7E Ty = 25°C , OUTP =48V , V(gn) = OUTP , Coyr : 1uF , 7E B SRR T IO AR
FEl IS (BRIEST AU )

ZH PRRR A BME  RAEE BKAME| B
EN7oLy ke ( MIRE ) 2 BGx FIBIER 6 9.5 us
tReverse delay | ST HEIE A B TGx SKIT4EiR Vany = Vioutp) = 100mV & - 100mV 2 3| s
trorward recovery | IEIA] LRI E] TGx Sl ER Viny ~ Vioutp) = -100mV % 700mV 5 9.1 us
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5.7 JAIRE
0.3 12
0.27 i
0.24 10
0.21 8
E 0.18 s
'n_'j 0.15 2 6
(\DD/ 0.12 >,< 4
g 009 Ta(°C) é o
0.06 . 2 — 40
0.03 — 25 : 25
0 — ?gs 0 — 85
-0.03 5 — 125
1020 %0 |np3? Supp?f W) 6 70 80 90 0 10 20 30 40 50 60 70 80 90
B 5-1. Iq 5 HIEHRER KR Input supply (V)
- " & 5-2. TSR IREh R S5 s R B R I 6 R
14 0.2
12
10 __ 015
<
— 1S
> 8 -
a E
& 6 3 o4
X S
2 4 Ta (°C) e Tac0)
— 40 F 005 Jo
2 — 0 05| — o
— 25 — 25
0 — 85 — 85
— 125 N
2
0 10 20 30 40 50 60 70 80 90 o 1 2 3 f‘rG fN vG 7 8 9 10
Input supply (V) B ‘X' X ( )_
B 5-3. JEaRAR IR S IR ey e, FE [ 22 B B 5-4. TR IRSNhr e SAMR IR 3] F I () (26 2R
45 110
Ta (°C) —1 ]
S 100
4 — 40
—— BN —0 90 -
g s ——\ =& |
£ 5 — 125 £ 70 / 7// y
Qo ™~
5 55 5 60 /% Z
g \ § 50 / //
o 2 N x40 Ta (°C)
Q 2 30 — -40
@ 45 —0
20 — 25
1 — 85
10 — 125
0.5 0
0 2 4 6 8 10 12 0 1 2 3 4 5 6 7 8 9 10
BGx - GND (V) TGx - INX (V)
B 5-5. MR IR S B -5 MR SRS B R [E] (5 &R F 5-6. TSR AR IR SN E B i - SAMAR IR 5 L IR 1A K15 2R
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5.7 MAVRHE (4%)
100 0.93
0.9 ~ — Rising
— ’ ~— — Falling
80 / 0.87
= / 0.84
E 60 / ‘>.; 0.81
= = S 078 =
2 / g 0.75 =
O 40 / = 072 [~
[O) w
o 0.69
20 Input Supply (V) 0.66
/ — 48 0.63 ™
0 0.6
0 2 4 6 8 10 12 14 60 -40 20 0 20 40 60 80 100 120 140
BGx - GND (V) Ta (°C)
& 5-7. RGO R SRS Fi 5 MR B 3 PR IR 1 55 A 5-8. i F RIS EREFIXR R
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6 ZHMERR

33V

VEN

o — .

VTGX - VIN)(

ov

Ving > Voute

Ving < Voutp

VINx - VOUTP

10%

VTGX - VIN)(

[ €—tREVERSE DELAY

Vin > Voutp

VINX - VOUTP

VTGX - VIN)(

ov —_——
[ —trwp_RecovER

& 6-1. Bt Pk
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7 VE4H B

71 iR

LM74681 & — R FLRE 1) AR E MR B4R I35 | LNl 2 PoE PD N FH A 4 N BRI LR 15 1o — PR LA B
ST |EEE 802.3 bR i . MBI A ZIRIL RU-45 S \H L B8 H AT AR ME D fa . ( RIDWHR NAR 1 T8
WML ) o ARG AR TP I8 CARE AR IR R R ACREMR. SRR E AR R LE |, BT R
THE RV E SRR AS I A R FE AR, ERREAE M TR N . H R A M S R IR B . XA
Wi R EAFAEAR SCHE | 7T RE BN AT A IR IETC 2. BeAh , I i FELRIE 2 3t e AR T F ) 20 SRR A
HUMFEEAT 5t , AT S IEEE 802.3 Arifk . BHAR — B8 W 5 el Bl o SR A 0 ST AR SR B, ftn P yAIERT N 7
i MOSFET M & o XUEMrHTT RAFAE LN R« SRR ; DUBRSRE S ; I PR R IEL RE (A2 A Y1 R
Ko

LM74681 iEit B RiAh &5 MOSFET #rfM k%4 , & PoE PD M FH S8l 7RI AE B AR vh 7 5o b 284 n] Ab 3 vy
15 100V MIBEAS L , AT LA 2 48V PoE (it B M F W I FEL R AS R . LM74681 HAG 26 PE ORing #ft Ak 3% il AL
il P BE kAR A TP I F R S U B LUK I LB . iz eI N B R R B (UVLO) F5:1: , 78 PoE PD Al i Bt
(VIN < 10.5V) 153 2KF B (VIN < 20.5V) |, $RELHERE S HIT .

7.2 TIRETAEE
OUTP EN
L
LM74681
Vou'r]uvw VEN_H
TG1|:}—<|7\/ \/HH]TGZ
I: Charge Pump :I
IN1 IN2
Gate Drive Controller
o [J<J— >
L
GND
10 R 15 Copyright © 2025 Texas Instruments Incorporated
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7.3 RetEULEA
7.3.1 HAF# L HEE

LM74681 > e B A fafi N iR E R P IR, avr S Te oM miERE 2 3 INT A1 IN2 5. itk b, LM74681
TTLE 90V % -90V T HL R JE FE Py 48 A INT A IN2 TAFE. LM74681 254 E4 OUTP UVLO Hift |, 24 OUTP HLEAK
T Voutp uvio B, THFEZS0y 0.27pA (EAKHS B, BEDRE AT #OR UK ML (PoE) [k H % (PD) ZEALI
oM BEA 2 R A HAR IR .

OUTP 5| A T4 LM74681 (1N HBHEE (L H |, J5 R H JH#E |q , 25 JH#E Ishpne @15 OUTP 5] &K
T Voutp uvio ETFBIME , T LM74681 245 EN 5 Bt A8 G W Ul @ B i 4T . LM74681 SCHFAEIE
WIZITH OUTP HL K EIE 90V |, FEAEASZ IE 100V MBS H L, A ITHH EREE LR .

7.3.2 HIFR

PN P8 FEL Ay S AR AL BRZN A1 N VA TE MOSFET BOMMR . EN 51 A H S i 48 52 (R N o F S B Ven n I, HRLA R
JAEh. R EN SRR SARE , WA R RS DR . IR MR R, W) D% IR R G 2RI
LM74681 (1) LAE#has i

7.3.3 R 4%

WK 3K 2l 2% F T i@ it 5 B GATE 51 % SOURCE 5| I H % , #H14h N Y41 MOSFET ) LAE#E. TiEsm
FET ( Q1 #1 Q2 ) M IKEN{E 5 TG1 Al TG2 =i ; JEH ) FET ( Q3 A1 Q4 ) ik Iksh{5 5 BG1 f1 BG2 #%
il

P IS FL AT 2R D TR M A B s 28 A . AR #E 4 MOSFET 1) DRAIN 5] 1% SOURCE 51T o % , LM74681 5 X
T =M ARG IR g A Rl A U A B AR R IR BRI PR I 2 L Y 7411, Y
7412 M 75 7.4.2, 7-1 JoR 7 iX S TAER A AT 4% DRAIN 5% SOURCE 5| I i 4246 . 24 DRAIN
5% SOURCE 31 TS T Vig reg M, 2 i&F IE 1] B0 S@ B T (BB . 24 DRAIN 512
SOURCE 5| I HL 45T Vrey I, 2 31 e 98 1548 0 Se i i gt DR 8 5 ) 0 R E

Reverse Current

Protection Mode :
lat
«

|

| Full Conduction Mode
»l -
> >

Regulated Conduction Mode

-
<

TGx to INx Voltage Regulated

v

1
11 mV !
V1ex—Voute 56 mV

B 7-1. R ORSh B e

LM74681 AL IRS) 28 Bz el INT 8 IN2 fEfE i | FERA AR N IEAT © 1B 1M 524 S IE A 0 I m) FELTR
PR o I Se AR BX sh 2% B DL R 3B s, DB RSB s 250 v It sh Al s Im] B AR 3

© 4 INT #JEST GND+2V I, BG1 #ia JHIF#EA 74 RlIRAS 5 24 INT BRI T IN2 i, BG1 #ZE A1 LABE
Hir S ] FEL AL«

o [AREHL | 24 IN2 HE R T GND+2V i, BG2 #7/2 H ; 24 IN2 HEALT INT i, BG2 #i2EH .

A mv omv
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7.3.4 5 H

TZAT A 51D Fo e I A RS S S B AE P M BB 2% . R EN BB R KT BT BRAE , TUIHAR BIX 5h e A A 2R
PR 7.3.3 MY 7.3.2 UL IHIZ AT . W SR AE BB 5] I E R AR T NAR RSP BRE , TR 22 i far 258 AN AR B 51
%, IR LM74681 B T lbiiiat. WA TE Bagessh] , EN 5| B HER:] OUTP 5] |,

7.4 BFThRAES

7.4.1 FFH

IR SR B 28 e FH A, BN Sl s EX AT, RPEE LM74681 K301 FET FVEJRHEE , 7T BARI %
KR AFEI TAEX K. 5 7.4.1.1 F75 7.4.1.2 380 7 ixefgi=,

7.41.1 REFEER

NTAE LM74681 7EA2 K Sl Mg T H TG1 M TG2 , AU IR 7.3.3 f /- h it Ut B 8 AR K3 3% | HF H.
Hh MOSFET MU R 21 4 ) L i a0 ZRAE 4R SE VA B A, AT INx 51 E] OUTP Sl KN Veey &
Vrg oo FEIERAFAECT | @i 5 e 2R AR AT RS, INX 5112 OUTP 51 BP9 2 Vig rege %
PHER S 75 5 PTEAR B8 47 0 SCRE MOSFET “PAROGIT |, IR R 2 B A HLIAL o

7.41.2 EEREEA

N T fE LM74681 £ 58 4 Sl N g AT T AR TG1 A TG2 , WAZi% 7T 7.3.3 4y ik J3 FI MR K 5 2% | I
AN MOSFET MR AR 2 ) 1 Lt s UL 05 K, ATTAE INX 3 OUTP I EE KT Vag poo HNGLIH AL IX 2L 5%
fF, GATE 5| /e NSRBI L 22, ATIE INX 3] OUTP IR T Vrgx — Vinxe ¥ P8 e s 52 74 32
F| GATE , A 8RR EEHLE /NS MOSFET ) Rpsiony » ATIAE IE [a] B BRI B A8 MOSFET ) Zh 43
¥E.

7.4.2 RIER R B

NI AE LM74681 1E [ [a] LIt PR 4P A X NI4T, 2% RS 7.3.3 # 2 i B MR SR B 2%, JF AR
MOSFET [ Hit b 0 NI AL Al A . 24 INx 5113 OUTP Sl I R IEH /N T Veey B, K E N R A LIRS
W, FET MHARAE 3B R8N . 8 TGx 51 BIAT INX 5| 225 F b MOSFET. MOSFET &k — A% I Bl
LEATART J5z i) LU AR 3G 1) A
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8 N L

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAFER

LM74681 £ — W& WA B K Eh I A48 N Y838 MOSFET |, AE 38 & WHE 7 B v (0 i Y 47 30 . 16
MOSFET R # L4 i |, %4 KR EEHhisD> 7 SIEHFE , 8m 7 MR A Rk . LM74681 (1)
OUTP UVLO HePEdE# & & LR M HL (PoE) M . 8-1 /R T 48V POE PD M HKIFEFEE , H
LM74681 IR5h —H & Hiic & H = il MOSFET Q1. Q2 A fill MOSFET Q3. Q4.

8.2 LA

1

OUTP EN
Q1 | | Q2
100V t: TG61 TG2 100V

LM74681
*D2
IN1 IN2 SMAIJ58A
0.1 HF COUT
]
Q4 _'| | Q3
48V <i> b1 100V BG2 BG1 |1 100v
GND
A 4
*Qptional components for transient protection

& 8-1. JLAU o i LK

8.2.1 i ELR
AT — AN R, & 8-1 A T RABIFSEL
x 81. ®itsH
Az i A IE
| PoE PD #i A& |EEE 802.3at #rfk
0\ HRL R Y 44V %= 57V
LTINS B 30w
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8.2.2 AR FE

8.2.2.1 HiMERTW

o HIANLEHEVER ( BISLHEEAEE )
o KR

o M HZ

8.2.2.2 MOSFET %&#%

MOSFET [ty i A S MOt « ORI Io. BRI Vosoaaxys HORHINEHLIE Vosmax) BhRR
U T8 H P Rpgonye

MOSFET ) Vpsmax) HUE L AU E , DMEARSZ S i 22 0 ik B8 i 26 Rl e i e s v
. % 48V PoE R , F i fd 4 5% H A 100V ) MOSFET. LM74681 7 #5&5 AMHEH £ A 13.8V
I, BLEPEEAR Vosmax) BUE A 15V ) MOSFET. %F Vgg AUE (AL MOSFET |, nl {# Fil 5% 48 — il &
L R AHALAE 22 42K T o

MOSFET 1 Ip % d T B T i RIF S i i , AR IRIETE R &5 F RS mT SEig 4T . IbAh , BT 5 e
MOSFET f#BH , AERPRE5IE (Ty) EFUHE R RFEEEME T ( BREVGIREMN B, L¥H B A aRE
MOSFET 1k — & s i ) fREFE 2 2VERIN .

AT /b MOSFET f) S iB ikt , N AT BEFFAIG RDS(ON) ) {H AR PEAIK RDS(ON) kP MOSFET FfaE M geinz .
B K Rps(ony K 7E AR A LR 200 A LM74681 S i) LEAC AR 4R AL B s RS 5. B Rpg(ony IMIEHN , [ mlH
TR IMRCR B LY . — TR AT LI #E Rpgony fERRK R B A2 (I IE [ R FE /N T 30mV 1) MOSFET. @7% , 24 Vgg
{&F 4.5V B Rps(on) S KIBYEAN ; 24 Vgs it MOSFET Vi, B, Rps(on) Berm. NTERAEM T Ldiiae
FIETT , BIAE Vgs #238 4.5V ( Bl &+ MOSFET MR RIE L & ) BHE4T MOSFET . 3 130a% F5 M Al 1 18 . 1
Vi 7E 2.5V % 3.5V 2 [f] ) MOSFET. EFEEAK Vin MOSFET 44 i 5 i i ]

%H 7 PSMNO040-100MSE N 7418 MOSFET , [F i & 48V PoE PD Mrz By s Mo ih 2ok, & e an
o

* VDS(MAX) : 100V

i VGS(MAX) 1220V

8.2.2.3 Bl A

AAE OUTP H1 GND 5l Iz el & — e /ME N 0.1 v F IR E A RS | PR ESEIT LM74681 , LLSZHL451E
FH. AIREFT BRI B 2% CouT

o NIFER/ B N A ER

Hff DR 28 08 110 Bt PR R T 60 3 S 1 PR RR AR e

o WROR R | K S0 DD B AT B2 KR

8.2.3 W4

[ 8-3. -48V ELVRHIA. Vin RHHEE)

14 R 15 Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: LM74681

English Data Sheet: SNOSDG3


https://www.ti.com.cn/product/cn/lm74681?qgpn=lm74681
https://www.ti.com.cn/cn/lit/pdf/ZHCSXO4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXO4&partnum=LM74681
https://www.ti.com.cn/product/cn/lm74681?qgpn=lm74681
https://www.ti.com/lit/pdf/SNOSDG3

13 TEXAS

INSTRUMENTS LM74681
www.ti.com.cn ZHCSX04 - DECEMBER 2024
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[ e e
& 8-7. fiER M 30W MrEX FAZE 10W

8.3 /T IEEE 802.3bt 5-8 % (45W-90W) RSt it e ¥t %

T FEET 30W LK) PoE PD N , IEEE 802.3bt Ayt i Ufd FI] 4 £kt He 45 DL Sz s 80 o Uik . A
I, PR BAS LM74681 $ il % 75 A SR 30 P A& 82 1) 8 Hedn iy BT N V48 MOSFET MO M i iiids . &
A LM74681 #RIREN— AN MR gs , MimiE 4 265 A FR (LA m N L Y 2 25 F YR R AR SE B Th R . X
Fh 7 Z AT SLELRF A IEEE 802.3bt A 158 i HL D Hnik e 1, RIS CRFF R 8%

LM74681 [1£ktE ORing Mt Az ML 7T LL 508K 5 MOSFET MK , MM 24 1 1) S Al B 1) B e FEL IR b T
AT LA 1k 7 2% PR VR B AR 22 T R TR, ol S PR VR R ] UK Y R . Sl R A A R B R Rpsony 1Y
MOSFET , LM74681 /b 7 Si@ ke vE AR Bl | X 5% T oh 3 PoE R4 UHEE ., WA 3 b 7
PD M NImZH G, SCILTCAE B ik . X T FHEAS IEEE 802.3bt b 5 h R 248 PoE PD 24 , iXFi 2 Af
SEELE R AT FEIEAT .
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OUTP EN
1 [ | |
H F TG1 162
2
IN1 IN2
DATA LM74681
PAIRS
b
3 o -
H | BG2 BGL |1
GND
6
4 OUTP EN
H |i TG1 TG2 A
> vouT
IN1 IN2 |
SPARE LM74681
PAIRS
7 _
H |w BG2 BG1 _,\_J Cour
GND
8
GND
& 8-8. 4%l PoE PD f&iLhZ N
8.4 HLIFAH SRR
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8.4.1 AR

LM74681 A~ 75 Zifag N Bl Hi ot 22 38 TVS BIAI847. (AN E . FFIIRIM B ek i T3 5 ke i e 24 v ik i
MOSFET Flz il #% FIAUEE , 7T ReIE A AF BRI | AT RE R B2 2e 3 TVS SFWEAS T . TVS i Ed
VEMEAS H B 7 B 2 A KTk B 1k R AR IR . 7R 48V PoE PD M HH, B A I T L v d K AN
L LS HAHA B R AR T MOSFET i KAUEE K 57 TVS , it SMAJS8A. UL EW TVS FEir LM74681
E . ERRE RO HBEES S AN S o, ATREASRE 2 TVS A .

8.5 fif{
8.5.1 775

o HEFLHAEEIR OUTP 51 AT IC GND 5]k E .

o XFTTES MOSFET |, % LM74681 ] INx. TGx 1 OUTP 3| %4345k MOSFET (1] SOURCE. GATE #il
DRAIN 9|azumu§

o KHMKALET MOSFET |, 55064 MOSFET (K35 b AN i A5 15 FERH I 46 AR 28, DAEE B K PR JEE b PR A
PHARFE -

o AU RIAT L LM74681 1) TGx 5] A1 BGx 5 il 4 B iE 3] MOSFET #ik .

o CEBESI T E R ST LM74681 M7 E .

© fEAEAU R T RABVERERS SRS AT IR RE ; ANIL 1Y 8.5.2 BRI AT R T (RS R, HACR AT
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8.5.2

O O

Q1 © Q3

Q4 Q2

EmENiEt
i
g
ENENE

TN
© LM74681 ©
Top layer
Thermal Pad
IN1 @ IN2 Bottom layer
=
0.1uF
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BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REEIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 Hin
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
9.4 F A EE
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A FIZETRT | 7T 2 PUR R L .

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT

9.5 RiE%R
Tl REX RAVE RS IR T ARE. 8 ZREIE A E X .
10 &7 i Bid 3%
vE o DAATRRAR I TTAS TT §E -5 2 BT RRCAS () TS AN [
B EITHR A R
December 2024 * WIUE AT

1M U, BEEAATITEE B

AR DU S AU, BRI IS B X5 B R E a T s s . B i, A SATER
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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 ©)
@ ©)
LM74681DRRR Active Production WSON (DRR) | 12 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L74681
LM74681DRRR.A Active Production WSON (DRR) | 12 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L74681

@ 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.

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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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 —>| AO |<—
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)
LM74681DRRR WSON DRR 12 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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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)

LM74681DRRR WSON DRR 12 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

3x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4223490/B
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PACKAGE OUTLINE
DRRO0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

N
©oPR

@T

PIN 1 INDEX AREA—"

N w
©

f

0.8
0.6

| jr fffff 1 ____ Lo SEATING PLANE

0.05
0.00

EXPOSED SYMM (0.43) TYP —= 0.1) TYP
THERMAL PAD ¢

|
\
6 | 7

JUUY
ARAE(

|
|
2x|2.5] 4%,774%77‘+]i74k777%jYMM
= T T e
= d ,
10X|0.5 ‘
= i —
| 21 103
PIN 11D 0.52 0.2

(45° X 0.3) 12X 9’32 o 01@ [c|alB
0.050 |C

4227052/A 08/2021

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.

i

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT

WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD

DRR0012G

SEE SOLDER MASK

(1.3)
12X (0.62) DETAIL

SYMM

1 | ¢ >

I |
12x(025 [ | | . | ‘
+ | O
3 1
CD SYMM
(Li,

10X (0.5)
e s
pan .
(R0.05) TYP C:j D
A
o[ | —

(@0.2) TYP
VIA
(2.78)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

METAL UNDER
SOLDER MASK

.

\/ﬁ

0.07 MIN
0.07 MAX j
ALL AROUND r ALL AROUND
METAL EDGE

|
|
| |
|
XSOLDER MASK EXPOSED—/ \NSOLDER MASK
OPENING

EXPOSED METAL
OPENING METAL \ )

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4227052/A 08/2021

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.

i
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EXAMPLE STENCIL DESIGN
DRRO0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

12X (0.62) «ﬁ
e 2X (1.21) —=]
i 1

12x(025) 1 | | I CD 12
—E3 | i O

10X (0.5) ‘ ]
P omg | s ] o e

sy MM¢—-+—-—-+—-—( ) —-—F-—-—+-—

)

C:j 2X (1.1)
C‘:) (T

=3

(2.78)

(R0.05) TYP

a¥ais

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 13
82% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4227052/A 08/2021

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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