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6.5 B4

BraAE S AMER |, B MASE B0 5E i B S EIE T AR SCRY I BT S o X S IS W] R AT 1% 7 s I B e , e
SE RS HE TR T PR ST, Ty= -40°C & +125°C , Viy = 4.5V £ 60V ( BAEBE U ) .

5% \ WREHE EN AT

PG

Vi S ETF Vin 3.0 3.2 3.4
VVIN_uvLo TF Vin 2.8 3.0 3.2

pIaSTiid 0.2 \%
Isp RH VN TR Vin =12V, Venpwm = 0V 0.8 23| uA
loFr SR Vin 1 PWM < e i Vin =12V, Venpwm = OV 25 mA
lop EH LA 400kHz JFRAH 4.6 mA
lop IEH AR 2.2MHz JTF &4 10.0 mA
Vvee PO LDO %t Hi & lycc = 10mA 5.0 5.15 5.3 \Y
lvec_Lim PO LDO #ir H it PR AT 38 47 56| mA
kA
Vewm_L [N PNGEN S 0.4 Vv
Vewm_H 1 PN 1.2 \Y;
Vabim L R NGRS 0.4 \Y;
VabiM_H LR NGNS 1.2 \Y;
tpwm_ouT_oN PWM i H 55 S i (8] 150 ns
trwm_IN_ON PWM iy N 557 5 e o (] 150 ns
tPwm_IN_OFF AR A PWM 0N 555 DR BT IS 1) 57 77| ms
fapim EEPNED i DN 6 fiz ADIM 7% 0.1 156| kHz
faoim R e A SR 8 fir ADIM 45 % 0.1 39| kHz
(203
VoL i AR AT I'=3mA 01| Vv
ILEAkAGE i U FLR V=5V 1 pA
RAFFREBCR S
IM(ea) [C S g CCD(')“J;S?;V&@%‘ Vesp-csn = 200mV 205 265 325 AN
Icomp iz FEL A LA :&;m\;?(gﬁoi?:atsxcsp'cw =200mV £ +24 +40 56| pA
Vesp-csn PR (i ADIM 100% 4Lt 194 200 206 mv
Vesp-csn FLYAUAS U (i ADIM 12.5% %=Lt 5 100% 5 25 LA LL 11.875 125 13125 %
Vesp-csn FRL AT RS0 ] ADIM 1.17% 575t 100% o5 7S LAl Lk 0.82 1.17 1.52 %
ILEAK_CSPIN CSP+CSN 5| il FLit Vin =60V, Venpwm = 5V 22 31 upA
ILEAK_csPiN CSP+CSN 3| i FLif Vin =60V, Venpwm = 0V 10 15| pA
hEL
Roson FF FET SiEH VN = 5V 150 mQ
tmin_oN TFK FET $5 5l i 100 ns
tmin_oFF FFK FET d5c K i i 1) 100 ns
fsw F5k FET #ii% 0.1 22| MHz
B 372 R
It FFIR FET 2 A s it Bl (LP88B5X/LP8865Y/ 26 3 36 A

LP8865U/LP8865V)
ILim JFOE FET & J W s R il (LP8865Z/LP8865W) 2.6 3 3.6 A
HARF
Tth PRATIR AT LG R Rremp = 20kQ 130 °C
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BRAE S AMAE |, B A 4> B0 5E 1 fE S8 (EIE T AR SCRY I R RS o X el AT R N 7R 1% s A R ya N, A e
SE SR T REAS FRR IR 44E. Ty= -40°C £ +125°C , Viy = 4.5V £ 60V ( KRIERE W ) .

E 50 TR BAME  MEE BRE| B
PRI 165 °C
Trsp — -
IR 15 C
6.6 SuAlRHE
BRAESA U, 0 Viy =12V, L=22uH , Fgy = 400kHz
0.2 60
0.18
S 016 50
(0] —
2 0.14 3
3 = 40
i 0.12 @
S 04 3
9] : O 30
g 008 g L
T 0.06 2 20
E &
2 0.04
£ 10
0.02
0 0
0 10 20 30 40 50 60 70 80 90 100
o -25 0 25 50 75 100 125
ADIM Duty Cycle (%) ‘ Junction Temperature (°C)
A 6-1. BliEEF ) ADIM 5EL S5 SEHEE KR & 6-2. LW S SRR R
5.2 225
5.18 — 200 /
< G
b E /
; ~
£ 5.16 £ 175 /
> —
E E e
8 5.14 g’ 150
o 5 /
9 s
5.12 ? 125
5.1 100
-25 0 25 50 75 100 125 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Al 6-3. & LDO Bl 545 RAIMRA &l 6-4. 7755 FET Rdson 545 R AIKI< R
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6.6 JLAURE (52)

3.5 1.1
— Rising Threshold — Rising Threshold
34 —— Falling Threshold ; —— Falling Threshold
. —_—
= s I e S
% 3.3 S 0.9
o
< <
8 6
£ 32 < 0.8
'_
9 s | T
3 3.1 E 0.7
z P4
> fr}
3 0.6
29 0.5
-25 0 25 50 75 100 125 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
A 6-5. VIN UVLO A 54RMAINRER & 6-6. ENIPWM BI{E 54 E MK R
1.1 100%
— Rising Threshold
1 —— Falling Threshold 90%
——— 80%
\\
< \
= I 70%
1_03 0.9
< ? 60%
(0]
£ 08 5 50%
= &
% W 40%
% 0.7 30%
< 20%
0.6 10% — 8LED
—— 10LED
0.5 1 02 05 04 05 06 07 08 oo 1
-25 0 25 50 75 100 125 : : : ) B.' ht ) : : :
Junction Temperature (°C) o . rightness
& 6-7. ADIM/HD BS54 A% & El 6-8. 0.5A B RH . 22uH HLURAS. FFEIRIM BB
1 100%
0.9 90% — ——
08 T 80% | |
/’ "1
07— 70% | — — |
> 06 3 60% =
c
8 05 é 50%
& 04 o 40%
0.3 30%
02 20% — 1LED
01 — 3LED 10% _ étgg
o —— 5LED 0
0.1 02 03 04 05 06 07 08 09 1
01 02 03 04 gﬁg hmg.si 07 08 09 1 Brightness
6-10. 1.5A i~ 22uH R, 5 5 E
[ 6-9. 0.5A BAMMI. 22uH BBE. BEFHERINTIME | BRI, 22uH FIBE. IR K
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6.6 MLAURHE (42)
100% 100%
97% 97%
94% 94%
91% 74 91%
> 88% 5> 88% —
S 8% g 85% ,/ — —]
E 82% E 82% //
79% 79%
76% 76%
73% — 8LED 73% — 3LED
—— 10LED —— 5LED
70% 70%
0.1 02 03 04 05 06 07 08 09 1 0.1 02 03 04 05 06 07 08 09 1
Brightness Brightness
B 6-11. 0.5A BORHH Fdf (BUNUAY ) « 22uH BB, FHEIGH | B 6-12. 0.5A B (B ) . 22uH M. BESHE
R ERIRE RN S
100%
97%
94%
91%
_/
> 88% |/ —
c
2 85%
S —
o g2% ]
79% //
76% — 1LED
73% —— 2LED
—— 3LED
70%
01 02 03 04 05 06 07 08 09 1
Brightness
A 6-13. 1.5A B RS IR (ML ) . 22uH 8RS, MR RZR
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7 VE4N
7.1 R

LP8865-Q1 A4l &=—F 2A dEF P IE. & FEE/FHE LED Wshas , BF 4.5V £ 65V Ky i N L L
HERDEAR NMOS I SR dl AT B A K |, %88 MY BELKS) LED |, I8 fE DL D355 B Al s AR o H
TS H .

FFesinl it FSET ol T E |, V6N 100kHz £ 2.2MHz , 3 B A ATk Esishae | aF#K EMC 485
TN NTE VR ST o S SRR UMD IR T, AFEERLEDE. PWM G, IRE A RIGIE . MRS
VR AT AE 5 B B P R R v PR P R E S 3@ PWM AT ADIM #a N\ 51 R TR E .

12 e A N 5 W B ] e A s o DL R e RS BISIRE | ] sEBl FUEGER P A ) (IFD) Alsifs bl . gy
B AT AR RS E SR IE I COMP 5 E i /M50 B 75 28 3T R 4

LP8865-Q1 R4 BA £ & KAl Thae

*  LED FFEANJHE B S

o RGN e L B AR A A

o AC B AT IR A W AR

JEIE FAULT i 5] BEIFE 78 S 175 40

I
7.2 ThEETTHE
vin [ ] ] sw
CSP__| OFF Time s
Generator Q
FSET [} R ] PeND
LDO *
vee [[f——— _ {1 csn
Ji-lL ; VREF
PWM
ADIMHD [ —— ] csp
Dimming
Logic
ENPWM [ J——— UVP/OVP —{ ] uvp/ovp
L
FAULT [} [] cowmp
Reference
_l Voltage
[ Thermal T
AGND [ Foldback 1 TEmP
Copyright © 2023 Texas Instruments Incorporated TR 15 13

Product Folder Links: LP8865U-Q1 LP8865V-Q1 LP8865W-Q1 LP8865X-Q1 LP8865Y-Q1 LP8865Z-Q1
English Data Sheet: SLVSH05


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lp8865u-q1?qgpn=lp8865u-q1
https://www.ti.com.cn/product/cn/lp8865v-q1?qgpn=lp8865v-q1
https://www.ti.com.cn/product/cn/lp8865w-q1?qgpn=lp8865w-q1
https://www.ti.com.cn/product/cn/lp8865x-q1?qgpn=lp8865x-q1
https://www.ti.com.cn/product/cn/lp8865y-q1?qgpn=lp8865y-q1
https://www.ti.com.cn/product/cn/lp8865z-q1?qgpn=lp8865z-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR00
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR00&partnum=LP8865U-Q1
https://www.ti.com.cn/product/cn/lp8865u-q1?qgpn=lp8865u-q1
https://www.ti.com.cn/product/cn/lp8865v-q1?qgpn=lp8865v-q1
https://www.ti.com.cn/product/cn/lp8865w-q1?qgpn=lp8865w-q1
https://www.ti.com.cn/product/cn/lp8865x-q1?qgpn=lp8865x-q1
https://www.ti.com.cn/product/cn/lp8865y-q1?qgpn=lp8865y-q1
https://www.ti.com.cn/product/cn/lp8865z-q1?qgpn=lp8865z-q1
https://www.ti.com/lit/pdf/SLVSH05

13 TEXAS

LP8865U-Q1, LP8865V-Q1, LP8865W-Q1, LP8865X-Q1, LP8865Y-Q1, LP8865Z-Q1 INSTRUMENTS
ZHCSR00 - NOVEMBER 2023 www.ti.com.cn
7.3 R

7.3.1 BB RISCHTH A H AR S

LP8865-Q1 %Ik H idi B < Wy s 1) By A s 1), AT 76 58 AR V5 Bl P9 S 4 DR s B 25 1 2 o S 40 % aT 3 i
FSET 5l ECE , JuRA 100kHz & 2.2MHz.

5Tt MR | 8 2B R 2 RO SENE CSP A CSN. 51 1.2 [T U s BEL_E R0 B e 15 74 3 o JS
S Virer HEATHAR. R 2ETOR S Voowp TEAESNHMERZS | JRIE 15 PWM Ho 58 0 (8 v 7 BEAT L
i

FERE TSR | 2093 N-MOSFET St , Wl i Jfisiis pu i FET Kadll. 475 PWM LR 38 0% A Bk il
B U LA E]) VCOMP B, N-MOSFET M5 , 3 L 13 7 56 W ()4 MO FFAA T A, 1 0 7 1 -4
B I HRUR , RO ST, 1) N-MOSFET (R . 4N [ e B2 ) FSET 3114 0 51 3 4 LA vy
VRO . D, % B PR RS 7 R AR A F RSB T R TR 0% | FH i H T 440 L R 39 B0 T 7
{1

Va
EA Triggers MOSFET OFF
Veowr [/ — — — — A —— — — — — — — — A — — — — — — -
|
IL X Rdson :
|
|4— Adaptive OFF —>| |4— Adaptive OFF —>|
-
t
B 7-1. B3&E R Wb ) B AR s ) O v
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7.3.1.1 FHHERE

LP8865 Z 71| [t T i vl il g Bt FSET 515 AGND 2 [ #: 1) Reger RAE 100kHz & 2.2MHz ¥ Fl P i
. 24 FSET 5l AR ZEREN | BRIAJF R85 100kHzZ.

R T B AEFIAR R TF SR AT
R T1. FFRPEE Reser BIERKIR R

GES kS HIPEAE (kQ)
100kHz 232
200kHz 138
300kHz 83
400kHz 59
600kHz 38
800kHz 28

1MHz 23
1.2MHz 18
1.5MHz 13
1.8MHz 1
2.2MHz 9

B0, WR Reser BCE N 59k Q |, MIAHRLFIIT RN ¥ By 400kHz.
REFIEOT | TFRIFMAC , RERES |, A ERERIT.

7.31.2 "5
LP8865X/Y/Z-Q1 SZFEEAITNRE ( H O ANE £7% WHIIE 2kHz ) , AJ FRARTF M e AP AR [ EMI I
o

FH—J5TH , LP8865U/N/W-Q1 &5l AN AL , AR BN SC L 4 i 2 B M e

7.3.2 &E LED Hi

CSP A1 CSN 5| j{i2 [A] 7 #F L PH. Reense P42 LED % H B . H AR E Y Reense 18 AT LME A R 7R 1
. FEEENR , T LI IFD ShREIF R AR S 2 b N4 R RS B, Th s AP T /T S $0 3 75 B S5 A0 e
PHFERHO 2R 38 o KT R EAR S , B mlak .

VREF

RSENSE = T2p s (1)

=

L

VREF =200 mV
* Rsense I E B, A8 mQ
* lpp AR HET , AN mA

BN, W Reense W E A 100MQ. I gp ¥4 2A.

L AN
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7.3.3 REIRE 3D

LP8865-Q1 RAISLHL /¥ WHEE s hEE. —H Vin TFE&ET Vyin_win » W LDO BT8R0 Voo ARG T
ﬁD%E VCC %IH@LJ@% 1vF EE%?’%% , )”\'J%Ej(é’ﬂ 800us , VCC Z"ﬁéﬂ'%%?‘ VVIN_UVLO° ﬁﬂ% EN/PWM %IHHE
Vee FHEET VvIN_uvLo ZHT#F R, POR &7E Vee BT VvIN_uvLo JEALRE H , JE4ERE 100 s BLE s YEHR

e £ Voo 72T Vuin uvio 5, ENIPWM S RLAZIGR 5w f-F il S s ERXMFALT , WiRMEH 1uF
VCC Eﬁ'fﬁ?-%% , JR“J@D(E V|N ﬂ‘%%? VVIN_MIN E%ﬁ‘ Tms , ﬁﬁﬁ}aiﬂﬁﬁ'ﬁ%ﬁc

WIRAE Ve FHE BT Vuin_uvio JE . EN/PWM 31 EHILE —A PWM ik, #8045 25%4% 200 us k51 POR
RGP ERF 100 s REshiReB. Hik , TFEMA Viy UVLO |, BIRT7E25 H G 08T )8 28k, 554
300 us SKE s, TEER , EN/PWM S A 51 ERRIaa e PWM Bkoh 75 B Fpakiiid 5us , A REJE 4
o BB | S HE ADIM/HD 51 BEIAT EN/PWM SIIRIECE | 3E N DURAS [E 58 e .

VIN VIN
4/_/\91“2”2 VVINfMIN
f Z _____
| 1
| |
| |
! Von o I/ Vo
Vee : | Vee : |
I ! A
| |
| |
1 |
| |
I | >5ps | >5us
|- EN : —»
| |
| 1
| |

EN —»

| 200ps
POR POR
! |
—
Dimming '100ps Dimming 1100ps
Mode Start Mode Start
EN ngh Before Ve > VVINfUVLO EN ngh After Vec > VVIN_UVLO
& 7-2. R3NP
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7.3.4 PR

LP8865 Z¥| EF VIR AL , Bkl PWM F1 ADIM 5| I (i e g .. e 47 VIN B UVLO
1ms J5 /83 , BELERIE EN/PWM 3| IE BB 300 s J5 B30, Fiiaas 1Ry — il E .

£ 7-2. FREARE

R EN/PWM 2| il ADIM/HD 3| i
PWM 5t PWM 155 e

[ ERID e PWM (=58
A PWM 12 & e
RigiRYe PWM {55 PWM 155

7.3.4.1 PWM 8¢

%4 ADIM/HD # A\ 51 IR £ g s s JF H PWMIEN S 5| ldr PWM SIS STECER , PWM R0 E o
BT PWM MIAES | £ PWM e T B A (KE 200ns (#1887 Bkof 58 5 . A0 PWM S 5 43 LBtk ok
T 0.38% I, A AElIAR S5 [ 5E 2 PWM A ol 25 L

£ PWM FDEET | 24 PWM 5] 1ER PWM it N5 -5 MRS g B PR, 93 NMOS FET UG | 1
RS LT R EE. R, RE PWM MG S RFFE B, LED RS AN R e iE. 4
PWM it N5 5 Mo B AR AR HLSP I, 8 FET Skl , SRS HEREEE . W PWM IG5 REHMEH
Vo, WER FET fREFCWRIRE |, - H LED HRGRFFAZE.

7.3.4.2 BN

LP8865 # I S h kLt , Aridiid ADIM/MHD 5|45 LED M. %5 PWM/EN 5] JIAR 2w i ~F Jf H
ADIM/HD 51 I PWM S N5 SRCERT , BHEDEBOR R . JRH, e i Bt A5 LA LHA0RD i A8 3R i 3
PWM Hi N\ A5 510 15 23 BL AR 1K -

P FE T VRer 55 ADIM/HD 511 E PWM S A5 5 B 52 EERRIE L . 2, 24 ADIM/HD 51J_E ) PWM %
A %%/E\‘ﬁ 100% 5 =S LU ) VREF N 200mV ; 4 PWM iﬁ)\ 55 HA 10% &7 A ) VREF N 20mV.

Copyright © 2023 Texas Instruments Incorporated TR 15 17

Product Folder Links: LP8865U-Q1 LP8865V-Q1 LP8865W-Q1 LP8865X-Q1 LP8865Y-Q1 LP8865Z-Q1
English Data Sheet: SLVSH05


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lp8865u-q1?qgpn=lp8865u-q1
https://www.ti.com.cn/product/cn/lp8865v-q1?qgpn=lp8865v-q1
https://www.ti.com.cn/product/cn/lp8865w-q1?qgpn=lp8865w-q1
https://www.ti.com.cn/product/cn/lp8865x-q1?qgpn=lp8865x-q1
https://www.ti.com.cn/product/cn/lp8865y-q1?qgpn=lp8865y-q1
https://www.ti.com.cn/product/cn/lp8865z-q1?qgpn=lp8865z-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR00
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR00&partnum=LP8865U-Q1
https://www.ti.com.cn/product/cn/lp8865u-q1?qgpn=lp8865u-q1
https://www.ti.com.cn/product/cn/lp8865v-q1?qgpn=lp8865v-q1
https://www.ti.com.cn/product/cn/lp8865w-q1?qgpn=lp8865w-q1
https://www.ti.com.cn/product/cn/lp8865x-q1?qgpn=lp8865x-q1
https://www.ti.com.cn/product/cn/lp8865y-q1?qgpn=lp8865y-q1
https://www.ti.com.cn/product/cn/lp8865z-q1?qgpn=lp8865z-q1
https://www.ti.com/lit/pdf/SLVSH05

13 TEXAS

LP8865U-Q1, LP8865V-Q1, LP8865W-Q1, LP8865X-Q1, LP8865Y-Q1, LP8865Z-Q1 INSTRUMENTS
ZHCSR00 - NOVEMBER 2023 www.ti.com.cn
7.3.4.3 JZEHF

LP8865 A4 SR kF IR GG IRE , LASE KPR EZH B s PR RE | JUHRAE 75 2 i e A< Rl e i 't L AR 155 2t
T. 2 ADIM/HD 5| a6 2 4b AR ¥ JF H PWM/EN 51 HT PWM S (G SECE R, ARG/ E

2 HR AR, LED HRE %A ((12.5% £ 100% ) HAELGECIET | MEMRSEE R (0% =
12.5% ) W PWM )6 fEmmEHA T , W EREAE Vrer 5 PWM/EN 51 1_E PWM #5510 4 2
FEERIEH . EARS BT | Veer AR | IEHAE PWM KAESSE A . ik, LED £ ¥EAN# PWM 55
FITF I LT e AR K | %S S R A (5 2% e il PWM/EN 51 B PWM B NE SECE . TR-S GV Ea
7R FEFTR .

] ] ] | | ]
D=100% ! D=75% ! D=50% 1 D=25% 1  D=125% | D=6.25% | D=3.125%
]
]
PWM —Tor—
Input ! o
IN—TPWM >
|
| . 1 1 J J
| | ] | | |
| | ] | | |
100% ILep | | ] | | |
................... e FE TP PP
| | | | |
75% ' ] ] ]
"""" ] ] ] ]
] ] ] ]
50% ] ] ]
""""" ] ] ]
lLep ] ! D=50% ! D=25%
25% ] ] ]
--------- 1 1
.J.%;5.°./fz| ! !
]
0°/o ___________________________________________________________ Lo I I __I
Hybrid Mode
| 7-3. IR &R
7.3.4.4 RiZHH

LP8865 A 2R RIG NG , AT B8 KRR B2 Hh b m i e i il i RyEE |, Hoh LED By (B A FF /AT N ml D A7 3%
#il. 4 ADIM/HD 5| A1 PWM/EN 5| BI[E K B PWM {5 SHECER |, (F4)8 H R SRR, Kk, 768 REH
HtE T, LED R4 PWM/EN 51 - PWM i N\ 155 W SEde fUE K, 1 R 4E HL R 25 4R 4 ADIM/HD 5| i1
= PWM S A5 5 115 25 U 4% Le g A2 4k

7.3.5 RIEBE

LP8865 A ¥ SLBERF| VCC 51K A B RS BUE (UVLO) Hillk. 24 VCC 5B LT B 2 8 UVLO i L s
Vvce uvio ( BZUME 3.0V H ARy 0.2V ) LLRES , 2filk UVLO |, SAJG 2 HI#fF. VCC 5IIZ Py i
JEAR M, BN E VIN SR 4L, ik, R VIN 51 E R 2805 Vvee uvio B b ( mHRY
500mV ) , Mk UVLO.
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7.3.6 WERY
LP8865 # 4 Aes/E 2 Fhik e E N ( £135 LED JTi%. LED $:MifE g A0l s PHITER AN A 8% . BT % FET %
PN AROCIT ) PRI R R IE SRR S5 T o A ER IR A s a0 Frs .

R 7-3. FEEHI PR DIRE

Kz b H
LD I L Voum <12V . 5525 100us L L Vove <12V i, A LI
LED+ Al LED- %i#% VN - Vesp < 300mV , 4 30ms S| IRAR. M IEEATN.
F—— Vou < 1.2V . 2 10008 S B T B
P Vesp - Vg > 300mY , $54 20us S B T B
R L RO BT, f5o t00us | PRSI, BEHECERMRIIRE FROT
JF% FET 78 WREHORBA B | FE 100us | WOSIIRCT . AEIEIRIFROK At BT
JF5% FET i Vese - Vosn > 300mV | F4: 20us WS RS S8 2 LTSI 7E SO i e
.
. - MRS BG4 T, > Trep B , BEMREILIFE ;
GESL] Ty> Trsp , #F2k 100us 5T R AT L I 85 8«
VIN UVLO VCC <3V WS BRGS0 220 IEFE I L St e e
.

R 7-4. K FEESHER I RRP TR

Ezic PRt ThA
LED JFi 51k Voun > 1.2V , 464 100us RIS, X Vo > 12VH , HEHHELR
LED+ 1 LED- J&# ( F#/&/FH)E ) Vesp - Vin < 300mV |, ##4: 30ms HRE S IR . B ORRRFIE R AT .
LED+ 4545 % csp - Vesn > 300mV , Fi4: 20us R S BRI o A 2 152 LRI ORI TE IR T B 1k
NYA y T°FE Eg
T —_— Vosn - Voo > 300mV . K5t 20us | HOHSTBIRLIR. BF2eb AP S AERLHNR o 1%
Rl il | Fre 5.
Ko e L R B B T B4 100Us WG IR . 3R 7E 8 RS LR B 1) PR AT
W Y 5 I = , "FEE 9"50
FK FET % PRZETROR S th i F |, $74E 100us R S BIRAR . At DRI B R o 28 il K
JF2% FET 44 % WRZETBOR 4 e P FFEE 100us WO S RGeS R TG
e i RS R . 2 Ty > Trep N, ZAMHEIETT
HORIET Tu> Trsp , #75% 100us % 8 T, BRI ACF AT R T
VIN UVLO VCC <3V BRI IR . B2 452 L P SR IR AE s 5 ik
=
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7.3.7 AR

LP8865 AL 1/ HRWi Ry , PRI IEAS AR N TR BERGMERERIBLIHRIE | 18 SR ] SR AT IR T
e, ATE R EE IR AR T B3 N RS R e ZHasfF S LED — AR A — AR B, th T3
A LED HIHGR T REEAG , AR T A 3T

HE5R T ERYTIRBEIRE Ty DR SRR ST A6 4% IR B Ps (0 AR B G R i 2k . RRIT a6 A
100% 7K-Fis , EH R °C b lrs 19 2% , ERIFERHEAER 50%. —HE5 R ETRET Ty, IR RS
BURRIEZR T FE , BRI AR RO WRMEIR L Trgp BL L.

100% IFs :
I
I
I
: 2% decrease of I
| per °C
— I
§ I
: |
© I
L 150% |
- e T ,
S i |
=i | |
L | |
' |
' |
' |
' |
! |
' |
I
| !
Tih Tin + 25°C TT1sD
Bl 7-4. H7IE

Tin AT LLGEL B 2 TEMP A1 GND 512 (]34 1) B 2% Ryemp R . TRINE T Ty, AN Rremp 1H-

R 7-5. Ty 5 Rrewp HREERIFKIRX R

Tin (°C) FLPHAE (kQ)
80 200
90 100
100 60
110 40
120 28
130 20
140 15
150 10

20 FERIFIRIE
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8 87 FH ISt

8.1 MAER

LP8865 #51AI LASCRF ARG R S (R THE . FEs/ Tt kb,

LP8865X it FETH e #edy , LP8865Y 1w FE M /T ke st |, 1 LP8865Z 1 F 1E b s A e 4

8.2 LRI

8.2.1 LP8865XQDMTRQ1 EF AL H 12V . 0.5A #Hith. 8 fX LED
Kl 8-1 SR TR THESR MK LP8865X. 1oL FRHI Ty 2.6A |, T ¥ PR HI% i FL A -

Vin=9-16V

L

|
|
|
1 |
Row1< Cour—— | X8LED
|
|
|

YY)
PGND Sw
AGND csP
VIN CSN
vce LP8865X/U ovp
ADIM/HD COMP
EN/PWM FSET
FAULT TEMP

vcc

8.2.1.1 i ER
ABEF R H T R iS5

Rove2 % ? Z§

Roawp

& 8-1. LP8865X F[E#h 3 d 2l N

% 8-1. %Y

SH H
AT\ HRL R Y1 9V - 16V
LED 4T # 8 LED
i H B 24V
FFRBF 400kHz
kK LED Hif 05A
FL IS FLIR AL K BB 40%
flipj et PWM 56/ADIM 5%
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8.2.1.2 JEHZ 1/ L FE

8.2.1.2.1 H/R A LR

PRt ARy OV 2 16V, HthiE 8 MBI DL LED |, JF HESR U HIR SN Tk LED HRH
40%. 9 T EFEEIE M I HURES RIS, , BB S B AE N AR, ARGE RN FET HRIRH . X
FER Ve B FRLURK B8 FRLRL SO K — AR TZPRAB o 53— AN FE R 3 2 1 R VAR 068 {1 FRL 7 S8 51 1) P JER R RS 5 AR A
BURAE G BN B A . UE Rt (E r R A IR AL, (7Rt 2 THE R L i iU

L= VIN(max) % (VOUT - VIN(max))
Vout X KIND X IL(max) X fsw

)

Hr

o K R ANRE, Fos BB SO R 5 ok LED 2 b
* igmaxy REBCK HUBAS AL .

© fow FIFRBIE,

* VIN(max) REKRINFIE .

* Vour /& LED B b i v o 55 6000 i BEL b Fr L R 22 AT

FEF T (R A E , B AT DU D5 R 3 H SRS B i) i s FL RS0

VIN(max) X (VOUT - VIN(max))
Vour XL X fsw

IL(ripple) = (3)
HUER S RMS FLAI VAT FL IR (1 BT HATE (H A K T RGEESK P I AIUE (H . 1X R 1 B RAN 2 R A U o Pl
Mo 2 L. WES SF BS54 T, FRUBRES LR Pl R I IR AR i e B AR R . BRI Rl i A
TR T e 25 R A BR A O VA LR AU E A o W PR RS FL IR RMS HERA s0an 7 15X 4 A7 #2005 P .

I .
Ii(peak) = I1(maz) + — LRI )
2 IL(ripple)z
Itrms) = \1L(max)” + ——3 (5)

FEZBTT, Vinmax) = 16V Vour =24V, Igp = 0.5A , HERIZHEN 0.9 , lymax) = 1.48A. fgw = 400kHz , it
B Knp = 0.4, HHE I EIR )y 22.5uH. X BESE 7 22uH RS . 2 R SR N | iZ HR S IS0 . 1
{H HLR AN 7L B 20 4 0.606A. 1.784A. 1.542A.

8.2.1.2.2 M N L F B £

i N P A SRl AN A\ R S B YR U LA AT R B IR O O R . A P A P SR A
o SRAVEBUERIR A X5R 5 X7R M/ IFE R AS: , IOV ENTR AR ESR FMVMNEE R84 T RZHM
A, AL VIN 2 PGND/AGND Z [A]J & 10 u F AR L —4> 0.1 u F BEEs , DRt . A
SERMN A AR S L AUR T B KA R S . IR 6 AT RATHS A NS i s, Herh ESReyy A2 fi A\ FLA 45 Y
ESR , T Kpg & it i1 EL I L1 I i 8 F A ) B AR 4

_Mi(ripple)
VIN(ripple) T BXCIN X fSsw (6)

W, 8 T 33uF 100V HfR A, 1pF 100V X7R Fg&H 258881 0.1pF 100V X7R W& H s | £k
K1 50mV % NS0 L
8.2.1.2.3 M A BIER!

Bt LA AR T PRI 2 LED AT £R s R S0 . 1L KM B SLI 2 10 LED T i) RMS HLi , T2 18
LED ##)E.
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1611 LED #1371 $die #2415 LED 47 2 0 3l sl (Reep).
2 A 23k LED AT s 1) T35S R U (8 508 HE W prppiey » HELM U1 L2 48 UL (Zoum)- Vqiopley A28 P 6
P G S 215 0 S S0 B

3. ELFT A 1 BN R

A1 T MO EL 37 LR 27 A RO | T 4 KA it

WH A 7. R 8 AR 9.

AV
Ripp = A—,}f X # of LEDs @)

7 _ RLep XILED(ripple) (8)
cour 1L (max) = ILED(ripple)

_ 1
Ceout = 2mxTgw xZeout )

WP A A e, RN 10 W A S L LED AT 85 W VA ST -

Z X I (i
1LED (ripple) = %w (10)
SRV BE AR A XER Bl X7TR Wi/ BB R A s |, BOAENTHRA K ESR AUVNEEE R bt ik 17—
10uF. 50V. X7R M55
8.2.1.2.4 R By P B

7E 100% PWM 55 L0R , ik LED HN 0.5A , AR Veer N 200mV. JEit A R 11, T 5 H A
FLFH 9 400m Q o 1572, K BB K ThEE A 100mW |, 785 3581% v PH 1140 58 DR i fE BB R I & .

VREF
RSENSE = T2 s (11)

FETHEH AN, FTE Copnse KL IFD #24]. MRAET712:0 12, X HN Copnse 24 17 10pF. 50V X7R F
Faw , DUECRHAS I BB R A2 e BE # i 9 IR T 200mV .

0.25 x 1
CSENSE = —ommy e (12)
8.2.1.2.5 HAbS BT HER

S

W IR R T 0.1pF. 50V XT7R e % FL 25 8 SR 1 Wl S B33k 4T v A I8

NT TR BRFEN |, BUCH Coomp 1EFE—1 InF. 10V X7R B &EHA R , N Roomp 1EFE—A 1kQ HFHA .
XHEN Rpave E#% 7 AMQ HBHES , U] PWM TS BT 83 o f i«
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8.2.1.3 Wi 4k

il = = =S

MW N NV

WWWW e N NN

i ; @ ; i
@ 100V @ 1.00A @ 20.0mAv ) [2.00s S00MS/5 @ 7 152V (@ 200v @ 100V @ 200A @ 200mA ) [20.0s 50.0MS/s @ 7 152V
10K points 50.10 10k points

JEIE 2 0 SW, il 3 : FURISHI , JBIE 4 : LED HIRSUE @i 1 PWM/EN , @i 2 : SW, J&iE 3 : EEE’?%EE/HL , JEiE
(ZH) 4 : LED EE,{fE

& 8-2. ADIM = 100%- 1kHz H. Fgy = 400kHz i) | & 8-3. PWM = 50%. 20kHz H. Fgy = 400kHz i)
LED HRSB LED R0

Tek Stop i Tek Prevu

A | — o JH
L s

NN NN

(@ 2.00v @ 100V @ 1.00A @ 200mA ) 200;45 5.00MS/S @ s 232mA (@ 2.00v @ 100V @ 1.00A @ 200mA ) (1.00ms 1.00MS/s @ ;5 152V
% 10k points i 10 % 10k points

Slope Mode i slope Mode
Coupling Normal 76 0ct 2023 Type Source Costpling Level Normal 150ct 2023
l Edge “ “ J l 232mA I & Holdoff 10:22:47 Edge @ A T 1.52v & Holdoff

J@iE 1 : PWM/EN |, i#iiE 2 : SW , i 3 : 3 HIA , JHIE 1 : ADIM |, JEi& 2 : SW, JHi& 3 : /RS , Bl 4
4 : LED H3it LED Hi
& 8-4. PWM M\ 10% *%:#:3] 99% (4kHz) B} ] LED H &| 8-5. ADIM = 100%. 500Hz i j=3)
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Tek Stop stop
o )
e B
® e y ok
®@ 2.00V @ 100V @ 1.00A @ 200mA )[Fyz_n??s‘ " Jm[ﬁ] (@ 2.00v @ 100V @ 1.00A @ 200mA )[fl:ofn?‘s” . ][m][m
A
I 1 PWMEN | I8 2 1 SW , J83# 3« HEs B | liE MIE 1 : ADIM |, JEIE 2 : SW, JHIE 3 : HUKERHIL , JEIE 4
4 : LED Hiiit LED HLi
[l 8-6. 7E PWM = 100%. 4kHz B3 [ 8-7. 7 ADIM = 100%. 500Hz R <
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8.2.2 LP8865YQDMTRQ1 EF ¥ /E/F KT 12V . 0.5A HiHi. 5 /53X LED
K 8-8 Eor T R E/FHEHFME LP8865Y .. FFo- By Rl A 2.6A |, ‘&4 PR il % i FL i .

Vin=9-16V L ;
LYY YL
} X5 LED
Cin 1~ ZF));
| PGND swW " AAN .
AGND CSP
VIN CSN P
T -
CVIN CVCC OVP1 ouT
;\L{ vec  LP8865YV ovp
ROVPZ
ADIM/HD COMP
EN/PWM FSET -

FAULT TEMP

| 8-8. LP8865Y [ &/F 4 +h iy B &Y B

8.2.2.1 i/ ER
ARE R TR IS5
* 8-2. HitsH

2% &
AN HL R Y 9V - 16V
LED /T & 5LED
iyt HL R 15V
FFoRAIAE 400kHz
K LED HiR 0.5A
PR 28 HIL VR S0 K HUR IR Y 40%
WL PWM if5%/ADIM 5%
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8.2.2.2 JE 1L FE

8.2.2.2.1 H /R A LR

PRt ARy OV 2 16V, HthiE 8 MBI DL LED |, JF HESR U HIR SN Tk LED HRH
40%. 9 T EFEEIE M I HURES RIS, , BB S B AE N AR, ARGE RN FET HRIRH . X
FER Vg B FRLUK B8 FRLRL SO K — AR TZPRAB o 53— AN R R 3 2 1 PR VAR UG8 {1 PR S0 51 S 1) Pl SRR RS 5 AR A
PUBAE G BN B A o R ri R AR S0 , 3 75 R ot 13 TR L s e

VIN(max) X Vout
(VOUT + VIN(max)) X KIND X IL(max) X fsw

L= (13)

Hr

o K &N RH , Fo RSk 5 Bk LED i
* I (max) TR LS FL .

 fow NIFHRIAH,

‘ VIN(max) T KA L s

* Vour /& LED fdk b S5 I i BB A U 2 A

AP A RURESE , T T DA 5 14 TSR SRR R R Jgkads R SL

VIN(max) X Vout
Vour + VIN(max)) XLxfsw

IL(ripple) = ( (14)

LA RMS HLJ AT B (0 BT BUE (B A 0K T RGBSR P I BUE A . IXRE 0 1 IR AN & 5 A I 1 FA el
Ao AE LR BRSSO AE T, s F i AT RERE T L I8 AR SR IA B IR ) o A1 , SRl 5
FTEOR TR gt R BR 1 AP AN B R AUE (E . VA B RS PR AT RMS i sUtn s A2 5K 15 AR 16 .

I .
IL(peak) = IL(max) + w (15)

_ 2, Wiripple)
IL(rms)— IL(max) t— (16)

FEZBET, Vinmax) = 16V Vout = 15V Iep = 0.5A , FIEFIZHN 0.8, I max) = 1.041A. fgy = 400kHz ,

HHE Kinp = 0.4, THELH K AU 46.45pH. X BUEFE [ 22uH HURES . FEATZAUER T | 2B M S0 R

W i FLUR AN B 7 IR LU 23 7004 1.09A. 1.587A. 1.296A.

8.2.2.2.2 N H AR

i L AN N P A 8 SR N L VR DA YR FLUR AT R 1B B A AT ORI R o SR P R AR L AR A A
o smAUEBUEAIRA] X5R B X7R A RINP R LA &, POV EATRA K ESR AVNEEERE. X TR ZHM
H, @iAE VIN %5 PGND/AGND Z [AJJi 8 —/ 10 u F A LI —A 0.1 uF HIAES , RIS SRS . BUek
N LSS U UK T o RN . AR 17 WO SN SO R, Horh ESRey 2 LA S
ESR , 1M Kpr A 1 ELIE LI I P 8 R 2 1 e 2 AR

Vour
KpRr X CIN X fsw % (VIN(max) +Vour

ViN(ripple) = IL(max) X ( ) + ESRCIN) (17)

%, T 10uF 100V HLfEHZ 2. 2.2uF 100V X7R W& A Z4A 0.1uF 100V X7R W& M | &
JRRZ) 252mV FI%i NS0 L E
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8.2.2.2.3 Fith AR AIER!

B AR A ] PRI S LED AT 5 s Al IR 200« 1 KA HLR SR 2384 LED 4T £ A i) RMS HLIE , AT 238
LED ifJE.

1.6 LED il i i (R 2dfs 2ok TH LED 7 5 (12 3 & B (Regp)-

2 IR EIE LED AT AT B2 Z W SO0 B e ipple) - TSI 2SS (Zour) BOFFREIELEL | IL(ripple J2 7
S L A 15 EH R0 (1 S 0 ML

SRR I e/ N R H LA
4. T IR B L s 7 A RN, AT I O LA
HZ IR 18, JifEs 19 AUsfEs 20,

AV

RLED:A—I:X # of LEDs (18)

7 _ _RLED X ILED(ripple) (19)
cour I1,(max) = ILED(ripple)

C -1 (20)
COUT = 2m X fsw X ZcouT

PR A E  rREI 21 W AR S LED AT 55 R I AE S0 R -

ZcouT X IL(ripple)
ILED(ripple) = ZcouT + RLED (21)

SRENE UL R X5R B X7R AR M & A2 |, O EATEA R ESR FI/NREE R4, sttt igse 7 —14
10uF. 50V. X7R [& 2%,
8.2.2.2.4 RN B i % 4%

£ 100% PWM 525ER |, ok LED Hi N 0.5A , #HRNT Vregr 79 200mV. Sl 7 F230 22, P15 A il
HLFE A 400m Q o VRS, KD FE A ThEEA 100mW | 5355 1% H BEL I A Dh R i 75 EE B R i A &

VREF
RSENSE = T zp 75 (22)

TERE /TR, TR Copnse KL IFD 241, G 72K 23, IX BN Coense ERE T 10uF. 50V X7R [
BHR DR ARSI S 15t i A2 It i B F kAR F 200mV.

c 025X (max)
SENSE = 7200mV x fsy

8.2.2.2.5 H A4k FR
B IESE T 0.1uF. 50V X7R M B 75 28 SRS A S A3k AT e AR E s

N SERIREFRE M, BUCH Coomp EHE— InF. 10V X7R FEHZER , N Reomp EHE— 1kQ HIFHAE.
XH)Y Rpave 2655 7 IMQ HBHES , U] PWM JT ) T 0 3 o e i

(23)
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; ; ; B ; H :
@ 100V @ 1.00A @ 20.0mAv ) [2.00s S00MS/5 @ 7 1560V (@ 200V @ 100V @ 1.00A @ 500mA 20.0ps 50.0MS/s @ 7 152V
0 22:10% 10k points Wi9.10% 10k points

@

JBIE 2 0 SW, JHiE 3 KA, WiE 4 : LED HRL JBIE 1 PWM/EN |, il 2 : SW , ilif 3 : Eﬁfﬁi%&%m L@
(i) 4 :LED Eﬁﬁ

] 8-9. ADIM = 100%- 1kHz H. Fgy = 400kHz i) | & 8-10. PWM = 50%. 20kHz H. Fgy = 400kHz i ¥
LED HRSB LED R0
~ w

Tek Prevu Tek Prevu

R N W Voo

(@ 2.00v @ 100V @ 1.00A @ 500mA J[én?rs-‘ ) ][?b‘:(o:)”osifts]ﬁ 7 430mA] (@ 2.00v @ 100V @ 1.00A @ 500mA ][:s.go:n:s“ ][}bioyﬁﬁis][m
Type Source Couplin Slope Level Hoce
R wr [ Jewe AL k| =
JIE 1 PWM/EN , Jli# 2 : SW, @il 3 : HURARFEIR | il JBIE 1 : ADIM , JHIE 2 : SW , JHIE 3 : HURZR T , I 4
4 : LED iRt LED Hiji
& 8-11. PWM M 10% #%#:%l| 99% (4kHz) B ) LED | 8-12. ADIM = 100%. 500Hz i = 35)
RS
Copyright © 2023 Texas Instruments Incorporated TG R 29

Product Folder Links: LP8865U-Q1 LP8865V-Q1 LP8865W-Q1 LP8865X-Q1 LP8865Y-Q1 LP8865Z-Q1
English Data Sheet: SLVSH05


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lp8865u-q1?qgpn=lp8865u-q1
https://www.ti.com.cn/product/cn/lp8865v-q1?qgpn=lp8865v-q1
https://www.ti.com.cn/product/cn/lp8865w-q1?qgpn=lp8865w-q1
https://www.ti.com.cn/product/cn/lp8865x-q1?qgpn=lp8865x-q1
https://www.ti.com.cn/product/cn/lp8865y-q1?qgpn=lp8865y-q1
https://www.ti.com.cn/product/cn/lp8865z-q1?qgpn=lp8865z-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR00
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR00&partnum=LP8865U-Q1
https://www.ti.com.cn/product/cn/lp8865u-q1?qgpn=lp8865u-q1
https://www.ti.com.cn/product/cn/lp8865v-q1?qgpn=lp8865v-q1
https://www.ti.com.cn/product/cn/lp8865w-q1?qgpn=lp8865w-q1
https://www.ti.com.cn/product/cn/lp8865x-q1?qgpn=lp8865x-q1
https://www.ti.com.cn/product/cn/lp8865y-q1?qgpn=lp8865y-q1
https://www.ti.com.cn/product/cn/lp8865z-q1?qgpn=lp8865z-q1
https://www.ti.com/lit/pdf/SLVSH05

LP8865U-Q1, LP8865V-Q1, LP8865W-Q1, LP8865X-Q1, LP8865Y-Q1, LP8865Z-Q1
ZHCSR00 - NOVEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com.cn

Tel

Tel

Prevu
" N
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(@ 2.00v @ 100V @ 1.00A @ 500mA )[?an??srm ]m[ﬁ
i 1 0 PWM/EN , i@iE 2 : SW , il 3 : HU& it , ilid

4 : LED ®Hji
& 8-13. 7£ PWM = 100%. 4kHz B %:H7

Prevu
Ly

(@ 2.00v @ 100V @ 1.00A @ 500mA ][4400ms
W37.10%

JWIE 1 : ADIM |, GliiE 2 © SW, Gl 3 0 RSB  JEIE 4 ¢

LED Hiji

& 8-14. 7 ADIM = 100%. 500Hz F &k

250K5/5 @ 152V
10k points
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8.2.3 LP8865ZQDMTRQ1 A LM 12 A 1A #itH. 1 X LED
K 8-15 TR T R LSRN LP8865Z. JT o< FIRBR AN 2.6A | Far i H 7 PR i) 25 1 1 5 eI B 1

Vin=9-16V
Cn L CouTj: E&}
|
1 PGND i X1LED
AGND jt §
< VIN
Cun —— Cvec Ruve %
;P{ vcc  LP88E5Z/W
RUVF'2
ADIM/HD
EN/PWM =

FAULT

K 8-15. LP8865Z R ki #h i diL & i A

8.2.3.1 il ER
KR BE TR PS5
% 8-3. WitsH

24 i}
N L T 9V - 16V
LED 47 5 1LED
LR EE NS 3v
A 400kHz
K LED HLii 1A
R 2% R L R R R 40%
il et PWM ifi56/ADIM i
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8.2.3.2 [ Z 1/ L FE

8.2.3.2.1 H/R A LR

SEFRETE , FNEE OV & 16V, Hi ANk LED |, JF HER U HR S0 /N T ik LED HURL ) 40%.
N T MR A TG AWV (E KBS R BCE | AR AR S B AT T AR, ARG RO FET sy, X ZR %
WA ] Pl SRR PR SO ) — AR T BRAEL o 3 — 5 18 PR 3R i R U Vg (L PR 008 5 S 1 P SRR S 5 R E A 453 B A
EELVEE Y . ER I B RS0 E |, AT RE A 24 TR LR L I UE

_ Vouyrx (VIN(max) - VOUT)
VIN(max) X KIND X IL(max) X fsw

(24)

Hr

* Kinp 2 R%, RoRERES SO i E 5k LED Bz th.
* li(max) 7= 5K LED Hi.

° fSW ?'\jﬂ:?%%ﬁio

* Vinmax) BRI T

* Vour 7& LED ffgk B s SAG I FpBH E i F 2

fEF T ( HURESE , B AT DU 5 R 5K 25 THERL SRR i L i TR SL

Vour % (VIN(max) - VOUT)
VIN(max) X L X fsw

IL(ripple) = (25)

LR AS RMS HLR AT R BT AUE (B L UK T RGBSR T I BUE A . 102 1R AN 2 A A R IR o Pl
Mo fE LR BRSBTS, ARG FIA AT AR T L IE W AR R IA B R IR . I, SRl P4
TR TR At R BR 1 AP AT F AU (E . VA PR RS FR AT RMS i sltin s R X 26 A AR 27 .

I .
I1(peak) = IL(max) + w (26)

I1(ripple 2

IL(rms) = \/IL(max)2 + M (27)
FEZBLH , Vinmax) = 16V Vour =3V. liep = 1A, BIEFIZEN 0.9 , I (max) = 0.370A. fsy = 400kHz , i%£+%
Kinp = 0.4 , iH3HI I HUECA 41.13uH. X B EE 7 22uH HURSS . (6% i Ras i | 12 HUR B IS0 Ff . (.
LAY 5 HR EEL IR 20 A 0.277A. 0.509A. 0.419A.
8.2.3.2.2 M\ A Bk T
B — AN N B2 AR R I/ BTN B DR U B A TR T LR RN SR [ B A T SRR L LA D R R AR OR AT
o mFUE U R A X5R 3 X7TR BRI E AR , FEVEN G K ESR F/NEE RZE. *F K2 M
A, #AE VIN 2 PGND/AGND Z [MJHE — 10 u F RS LA —A 0.1 u F RS | DRI mImge st . S
N L2 L A UK TR KL o 6 R R 28 AT LV SL N SUB HLE |, Hor ESRo A2 HLZS R 1
ESR , 1 Kpr A2 it i Bt i s ) 5 R 2% FAO P R 50

Vour
KpRr X CIN X fsw X VIN(max)

VIN(ripple) = IL(max) X ( + ESRCIN) (28)

EZWTT , kBT 33uF 100V HLfEHIZE 28, 2.2uF 100V X7R W& 252880 0.1uF 100V X7R Mg Hsge | &
FCKZ) 35mV [ NS L

8.2.3.2.3 HH AR IER

Bt L R A T PRI 2 LED AT SR s R S0 . 1L KM R SLs 2 10 LED T & i) RMS HUiiL , AT Hg n
LED ##)E.
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18 H LED hili& i i % =k 71 5 LED AT R 12 3l &5 HiBH (Rigp)-

2R Z IS LED AT Hh 1) T 45 52 W e (1 SO0 FBLIRE | ep(rippley » V1 L4 HH FLZR T 7 (I BELTT (ZouT)» I ripple) 21 FH AT itk
PR AR T 15 H (1 U Ve (1 P SRR 3 S0 FELAL

3T TR BN R A

ATl 0 LI R 2 AR PR AR, | AT 3 KA A

HZ I 29, J7 s 30 MR 31,

AV
Ripp = A—,}f X # of LEDs (29)
7 _ _RLED X TLED(ripple) (30)
cour 1L (max) = ILED(ripple)
C -1 (31)
COUT = 2mX fsw X ZcouT

WP A A e, R 32 W AL S Z LED AT 85 W VA ST AL -

ZcouT X IL(ripple) (32)

ILED(rivple) = ~Zgour ¥ Rigp

SERZLEE AR A X5R Bl X7R ML/ M & BAS |, O EATH AL ESR AVNREE R4 thtih kst 7—1
10uF. 35V. X7R [&H 2%

8.2.3.2.4 JEN) = P 2 %

£ 100% PWM (57350 R |, Bk LED BN 1A, MR Vrer 9 200mV. SIS G 725 33, 1150 s I
BELy 200m Q . EER , AN HBEL TRy 200mW | 7E 1% PR B LK ATUE T i 5 2 B R 8 A

VREF
RSENSE = T2 s (33)

TERE RN, Coense A AL
8.2.3.2.5 HAmAMIR O£

WA T 0.1pF. 50V XT7R W 8 HL 25 28 SR 0 46 Sz 4530 4T v A e I8kt

N SERI AR E M, #UCH Coomp EHE— InF. 10V X7R MEHERE , N Roomp EHE— 1kQ HIFHZAE.
XHJy Rpave 2655 7 IMQ HBHES , U] PWM JT ) T 0 3 o A
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8.2.3.3 Wi 4k

Tek Stop

Ww wmm‘a [Haentrtonh mw ,wu

LW'WLWLWLMMW U U

JUW.\ W]

\ MWW‘“M ’ e

it V

P, My, g g, Pody, o™ W, ™ v, ™
P i e S e e

@ 10.0V @ 1.00A @ 20.0mA\ J[z.qou§

JRIE 2 SW, JEIE 3 HEESHRI | EiE 4 0 LED MRS
( ZE)
& 8-16. ADIM = 100%- 1kHz H Fgy = 400kHz K ¥
LED MRS

o _
ERE D_D_

B’ 2.00 V @ 1.00A @ 500mA Wm][m
JEIE 1 PWM/EN |, il 2 : SW , JlliE 3 : EF_U?!’Z%EEJML ,

4:LED Eﬁlfi

& 8-17. PWM = 50%. 20kHz H. Fgy = 400kHz i)
LED R0

Tek Prevu

1.00 A @ 500mA )[200;45

5.00MS/s @ [La0.1ps
10k points

J#iE 1 : PWM/EN | i 2 : SW , i#iE 3 : B R
4 : LED Hiji
&l 8-18. PWM M 10% ##:3] 99% (4kHz) i i) LED
EL IR RS

B
(@ 2.00v @ 100V

@ 1.00A

@ 500mA ][I.Ooms

lnoMs/ @ 7 156V
10k pe

16 Oct 2023
20:35:11

JHiE 4

JHIE 1 MHiE 2 : SW, ilIE 3 : RS HI

LED H3i
& 8-19. ADIM = 100%. 500Hz B )& 5

: ADIM ,

34 LERTFIRIE
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{1 O L
o w ‘

w'm‘*%wwm _@ 2.00V 2 @ 1.00A @ 500mA )[4.00ms ]mﬁ]
== =
WiE 1 PWMEN | 5l 2 : SW , ilii# 3 : Uk ss iy | i iWiE 1 : ADIM | Sl 2 0 SW , iliiE 3 HURSSh | Wi 4
4 : LED Hii LED Hi%
& 8-20. /£ PWM = 100%. 4kHz B}CHT & 8-21. 7£ ADIM = 100%. 500Hz B %7

8.3 HRMHREIN

ZARMETTLE 4.5V & 65V (4 N BB B R T N TAE | i N AT A . i S R AN
SRR/ M N FL VB P YRR FL AR SR B O T G R L SR B R BUAE ISR X5R B X7R HLAN T I M LA
5 ECAEATEA R ESR AUNERE &%, W T RLEB , 10 u F A2 T,

8.4 %R

LP8865-Q1 £ 4 Bl M)A A4 fe s (b RE . R — 19824t T — Sepi (R IE A A 5 IO FE 7
8.4.1 fi[515TE

N E R T LP885 RATF LA FEIE/TFIE SR FNAIEE K 4R N IE R AT R 1

UK GND i T S2 B R 4F B M AR e AR 2

* IN A1 GND A5 £k BBk 588y , LA AT BT F6 AT 2 B S it B A ML
 HCRGE LRI TR 0TS GND - [ BB ELR LR AR (PCB) J= , DASEELECA ARG .

© EANHEESRLAUL AT RESET IN SIIAT GND 514

* VCC HAMR W BESEL VCC 5, LA fRA2 2 /) LDO i th i)k .

© SWAEMAUS FTRERL , AU/ 27 AL R, AT RS BT AR U . R SW AT 4k vl FRAIC AR S e A A EMIL
o ANFETTF R SR TR .

© UK CSN A CSP ATEIFI. PR{FRFTRERE , I 8 e i TT A Ze ANt 57 i o

o AMEHAIRVLARATRESEIL COMP 5, B lLIRG 1 RGATE .
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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 ©)
@ )

LP8865UQDMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865U
LP8865UQDMTRQ1.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865U
LP8865VQDMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865V
LP8865VQDMTRQL.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865V
LP8865WQDMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865W
LP8865WQDMTRQ1.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865W
LP8865XQDMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865X
LP8865XQDMTRQL.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865X
LP8865YQDMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865Y
LP8865YQDMTRQ1.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865Y
LP8865ZQDMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L865Z
LP8865ZQDMTRQ1.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L8652

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

and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
DMT 14 VSON - 0.9 mm max height

3 x4.5,0.65 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.
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DMTO0014B

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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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.

i
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EXAMPLE BOARD LAYOUT
DMTO0014B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - 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
DMTO0014B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SCALE:20X
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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.

INSTRUMENTS
www.ti.com



ERBEAMNRREH
THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.

Tl R334 I8 T R 1R VAR A E A SRR B B9 S o

BRZF 4t : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
IRIXPIE © 2025 , EMALER (TI) 28]


https://www.ti.com/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	内容
	4 比较表
	5 引脚配置和功能
	6 规格
	6.1 绝对最大额定值
	6.2 ESD 等级
	6.3 建议运行条件
	6.4 热性能信息
	6.5 电气特性
	6.6 典型特性

	7 详细说明
	7.1 概述
	7.2 功能方框图
	7.3 特性说明
	7.3.1 自适应关断时间电流模式控制
	7.3.1.1 开关频率设置
	7.3.1.2 扩频

	7.3.2 设置 LED 电流
	7.3.3 内部软启动
	7.3.4 调光模式
	7.3.4.1 PWM 调光
	7.3.4.2 模拟调光
	7.3.4.3 混合调光
	7.3.4.4 灵活调光

	7.3.5 欠压锁定
	7.3.6 故障保护
	7.3.7 热折返


	8 应用和实施
	8.1 应用信息
	8.2 典型应用
	8.2.1 LP8865XQDMTRQ1 具有升压拓扑的 12V 输入、0.5A 输出、8 片式 LED
	8.2.1.1 设计要求
	8.2.1.2 详细设计过程
	8.2.1.2.1 电感器选型
	8.2.1.2.2 输入电容器选择
	8.2.1.2.3 输出电容器选型
	8.2.1.2.4 感测电阻选择
	8.2.1.2.5 其他外部元件选择

	8.2.1.3 应用曲线

	8.2.2 LP8865YQDMTRQ1 具有降压/升压拓扑的 12V 输入、0.5A 输出、5 片式 LED
	8.2.2.1 设计要求
	8.2.2.2 详细设计过程
	8.2.2.2.1 电感器选型
	8.2.2.2.2 输入电容器选择
	8.2.2.2.3 输出电容器选型
	8.2.2.2.4 感测电阻选择
	8.2.2.2.5 其他外部元件选择

	8.2.2.3 应用曲线

	8.2.3 LP8865ZQDMTRQ1 具有降压拓扑的 12 输入、1A 输出、1 片式 LED
	8.2.3.1 设计要求
	8.2.3.2 详细设计过程
	8.2.3.2.1 电感器选型
	8.2.3.2.2 输入电容器选择
	8.2.3.2.3 输出电容器选型
	8.2.3.2.4 感测电阻选择
	8.2.3.2.5 其他外部元件选择

	8.2.3.3 应用曲线


	8.3 电源相关建议
	8.4 布局
	8.4.1 布局指南
	8.4.2 布局示例


	9 器件和文档支持
	9.1 接收文档更新通知
	9.2 支持资源
	9.3 商标
	9.4 静电放电警告
	9.5 术语表

	10 修订历史记录
	11 机械、封装和可订购信息



