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4 R
RS HH i & FF RS

LP8865CXQDGNRQ1 FHE PWM 5% 400kHz
LP8865CYQDGNRQ1 % R/ TH & PWM 5% 400kHz
LP8865CZQDGNRQ1 (£ PWM 5% 400kHz
LP8865CUQDGNRQ1 THE LD 400kHz
LP8865CVQDGNRQ1 [& /7t & LD 400kHz
LP8865CWQDGNRQ1 (£ TR G 400kHz
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6 K%

6.1 8% | KRAEE
AR BIR EETE R IS (RIS A B ) ()

BAME B By
J%?lﬂtu VIN, CSP. CSN. SW ki 03 65 v
5 VCC. DIM. COMP FEfHLIE -0.3 55 \
T sEiE -40 150 °C
Tstg it -65 150 °C

(1) BRI ZEXT AR AHE (B 5 I AT B2 818 UK AR . X865 HH AU R I8 2R, IR S AR IR a6 A T P&
FE W TAFHF UANRAERT AR AT TRV IE T BAT - K RIAL T 20 i KAUE 2% A1 T 7T b 2 5o 1 R AT S

6.2 ESD &%

NAFCAR (HBM) , #4 AEC Q100-002(1) 42000

v S HBM ESD 452854 2 - v
ESD i

E=D FeH AR AL (CDM) , #F4 AEC Q100-011

CDM ESD % %% % C2a +500
(1)  AEC Q100-002 f&7~M 2444 8 ANSI/ESDA/JEDEC JS-001 FIVEH AT HBM R /7l
6.3 BT
PR LAEFEGIR VG AR ( BRAESTA M )
BME B B
Vin RER/CENESREA | 45 63 \%
Vsw FEITT S ARG 0 63 \Y
Vesp » Vesn oI LA v ] 0 63 v
Vvee LDO #i i HL R [ 0 5.3 v
Voim T L ST R 0 5 Y
Vcomp ML HL 2 2l L 9 0 5 \Y
Ta TARFREIR -40 125 °C
6.4 HEREER
LP8865C-Q1
#aR() HVSSOP By
8 5
Roua 25 BT 47.8 °C/W
R0 yc(top) SEE AN (TS ) FABH 74.1 °C/W
Rous 45 78 HL R AR FABE 20.4 °C/W
byt 45 B R IES L 46 °C/IW
b 45 7 HUR R IE S 2 20.4 °C/IW
(1) AXRHHMBRMEZEL , SR LS IC SR MR MHME SPRA9S3.
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6.5 A4

BRAR S ANEN] , 75 NASHS 2 BE (1 B R IE ] T A SO P UG . X SE AR AT e 2™ i A dr vu A, A
FEEAES A REIE TR TR Ta= -40°C 2 +125°C, ViN =7V (BRIEFSH B ) .

2% \ WL | B smm BocmE| wp
EINHIR
ETF Vi 3.0 3.2 34| Vv

Vin KRB E
VVIN_uvLo FFEViN 2.8 3.0 32 \Y;

IR 0.2 \Y
lorr KE VN ) PWM Wi s s ifi Vom = 0V, #F/E H 1.0 13| mA
Vvee P9 LDO %t o % lyce = 5mA 5.0 5.15 53| V
lvee_Lim P LDO %t B gt PR AE 15 20 26| mA
e
Vewwm_L DIM R HL PR N L ( XIYIZ JiRAR ) 0.4
Vewwm_n DIM fe HTHIN LR ( XIY/Z fRA ) 1.2
tpwm_ouT_on PWM #5556 S8 18] ( Z A ) SRR 100| ns
tPwm_IN_ON PWM iy N &5 SHd I 1] ( Z AR ) S BAHRIE 100| ns
Vaoim DIM i\ FLIESEFE (UNVIW FA ) 0 22| v
RIBFIRETRARE
IM(ea) 5025 Vo = 2V, Vesp.csn = 200mV 205 265 325| nAN
lcomp B T L Vo = 2V, Vesp.csn = 200mV + 200mV +24 +40 +56| pA
VRer CSP-CSN 5| % Vpm = 2V 191 200 209 mv
VRer CSP-CSN 3| i [ Vo = 0.2V 18.5 20 215| mv
ILEAK_CsPIN CSP+CSN 75| JlR HIR ( Z/W R4S ) VN =60V, Vpy =2V 48| pA
ILEAK_CSPIN CSP+CSN 3 i I ( Z/W BiAR ) VN =60V, Vpm = 0V 15|  pA
ILEAK_CsPIN CSP+CSN 5| Jis HLAL ( XIYIUIV KA ) VN =60V, Vpu =2V 183 A
ILEAK_CsPIN CSP+CSN 5| Il AL ( XIYIUNV RiiAs ) VN =60V, Vpuy =0V 164 pA
ThRgk
Rbson JF5% FET S s i Vi = 5V 300 mQ
tmin_oN K FET i fid i [a) 140 160 ns
tmin_OFF FFIR FET $pd S it i 140 160| ns
faw FF5% FET #i%k 370 400 430| kHz
B IRE
Iim TFK FET 2 J8 #A s R ) (TPS922051) 2.8 3.2 36| A
R

Wi 165 °C
Treo i 15 °C
6.6 JLAURpH:
BRAEAS AU , B0 Viy =12V, LED #(& = 12. L =33pH H Fgy = 400kHz
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6.6 JLAURHE (4E)
0.2 0.25
0.18 ,/
0.16 pd 0.2 //
S 014 / s
g pd o
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2 04 S
z z
&8 0.08 S 041 //
ncnl' 0.06 g
o 8 /
0.04 0.05 //
0.02 /
0 0
0 10 20 30 40 50 60 70 80 90 100 0 0.3 0.6 0.9 1.2 1.5 1.8 2.1
PWM Duty Cycle in PWM Dimming (%) DIM Voltage (V)
& 6-1. 20kHz PWM T , PWM (57545 CSP-CSN HLERIIRR A 6-2. il RS CSP-CSN HLERIFIR R
35 5.4
— Falling
— Rising
__ 34 53
2
ke) —
=) — >
% 3.3 = 52
@ 3
< =3 |
= >
o (@)
g 32 8 5.1
=] >
z [
~ 34 5
3 4.9
-40 -15 10 35 60 85 110 135 -40 -15 10 35 60 85 110 135
Junction Te mperature (°C) Junction Te mperature (°C)
B 6-3. VIN UVLO RE 54 RFIMXAR & 6-4. & LDO $itH SR AR R
1 600
< 08 —~ 500
E g L~
g // = /
S 06 - § 400
(@] e [h4
< /// m /
2 0af— i 300
- g —
502 = 200
0 100
40 15 10 35 60 85 110 135 -40 15 10 35 60 85 110 135
Junction Temperature (°C) Junction Temperature (°C)
& 6-5. VIN #7525 R A MR R 6-6. JT>< FET Rdson 545 RMI%R
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6.6 JLAURHE (4E)
98% 98% ™
%% AN o P AN
94% I_ _\\_VA 94% v/
M 0, /L\ P, ——
92% ——— 92% N4 S——
90% — 90% -
> 0,
‘© o = o
£ 86% L.’% 84%
84%
82% 82%
°° — 6LED 80% — 6LED
SOA) e 8LED 78‘% — 8LED
78% — 12LED — 12LED
—— 14LED 76% — 14LED
76% 74%
0 10 20 30 40 50 60 70 80 90 100 0 02 04 06 08 1 12 14 16 18 2
PWM duty cycle (%) DIM Voltage (V)
B 6-7. 13V RN, 0.5A Raili A, 20kHz PWM TEFE PWM| - g 6.5, 13v SAFL/E. 0.5A it i T A7 FEEALIA MR
99% 100%
96% —
95%
93% / N — T
90% i — T 90% //'\ -
I
. 87% / / — .. 85% 4
2 84% I = 2
S /] —T | S 0%
2 81% =
g f / i
78% I 75%
75% | 70%
72% — 2LED — 2LED
69% I — 4LED 65% —— 4LED
°fl — 6LED — 6LED
66% 60%
0 10 20 30 40 50 60 70 80 90 100 0 02 04 06 08 1 12 14 16 18 2
PWM Duty Cycle (%) DIM Voltage (V)
B 6-9. 24V S\ JE. 2A ¥THIFA. 20kHz PWM TFHIFEE PWM & 6-10. 24V S NELE, 2A #Hi IR T MR B
IR
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7 VE4H B
7.1 MR

LP8865C-Q1 #¥I & —FR AR D ZHmIMER TR , B 4.5V 2 65V H5ei NVl . @4 &M NMOS
FFoe |, 1A RERS LR DR 5 FE A R Ik Bl LED. 1% R AIE R E S A E PCB Wit JFI-MRIE 2 N
400kHz.

LP8865C-Q1XYZ hRAiEid DIM i A 5| 2+ PWM % , I & 8 0 % B 75 S 3T E . LP8865C-
QIUN/W fi A i@ it DIM 4\ 51 IS R 4Bl o | 3 A0, s R AR S AT AL B . 1% 881 R 1 3 B 9% T s ] L3
], AR RS H T RAERR | I sZBL P ) PWM DY |, HIE RS AYE .

LP8865C-Q1 R LZFh RGP , G LED FFEE A AR FFo% FET FFRE G MRS RN o BE I 1%
FHE % DL AW R

b
7.2 ThRETTHEN
CSN
GND []—_L ] sw
OFF Time s
= Generator
Q
R
d; :
VIN [} B 44— 1] csp
LDO +
+| Vrer
ml Dimming . r
DIM I:_, Logic Protection ‘L] CSN
Reference
Voltage
vee [ ] —[ ] comp
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7.3 RetEULEA

7.3.1 HEPIKBIHT (6] BIRBEALERH

LP8865C-Q1 F 511K FT it ML 5 7 i A H S A6 A A2 ), T 5 T V05 Bl PAY S P RO A i . TS AR B LAY
400kHz.

XT84 R, A Sl R ZE SO AR CSP R CSN 5 Iz TR W F BEL b 00 38 1 vl R 5 P9 0 R
FEHE Vrer HEAT HUE. IRZTROR S AR Voomp BILAMBAMEIIZ | SR 5 PWM AL a8 U () HL IR gt 4T EE
B AERAITRFAS, A E NMOS FET Sl |, WE(E il AES FET A2l 478 PWM ELEES 5 i
U2 ) U B FRLR A B Voomp I, NMOS FET G, J HL F &R R I [) THEcas TP aa TH A 18 RO Wi (7]
HEEHF BT RS | AR E AL, B2 NMOS FET fR3F kW, TN (8] AR S| FSET 5 BV A1 & L BHLA% AN
BN AT R E o DI, ISR RERSAE AR R RS T ORI AR € (T SRR, IR eyt - 2oy BT 115 21 i 75 1
fE.

VA
EA Triggers MOSFET OFF
Veowr [/ — — — — A —— — — — — — — — A — — — — — — -
|
IL X Rdson :

|

|4— Adaptive OFF —>| |4— Adaptive OFF —>|
>
t

B 7-1. B 3ERLSWTI [7) e AR S O s

7.3.2 #E LED #HJi

CSP 1 CSN 5| iz [a] 4B F B Reense P2 LED HIfi i H. H AR I Reense fH AT LME A A4 3075 R 1
. TEGERAGE , N VR IFD Zhae e mfil b as b R th B R ARS BE | TS RN /7 s 4 41 5 2 S A0 P
BEOFERRI LA &5 0 T REIRIRTh , ER TG .

VREF
RSENSE = T7h e M
LED_FS

Hrp

* Vger =200mV

M RSENSE /‘\ElL:EE/}ﬁ'&EEEﬁH , ﬁ{j?‘j mQ

° ILED %iﬁ“ﬂ Eﬁflﬁ , A

Bt , 5% Reense WE ¥ 100mQ. I gp ¥4 2A. CSN EFHE—A 100Q Re 1 K54 CSP 1 CSN 3/, T
Reor LML CSP fl CSN 5| I AR IR | 78 EH & Vrer LIREE
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7.3.3 AESHE )

LP8865C-Q1 sLM N B A IfE. —H VIN JFZE & T Vyin win » WEF LDO IRy VCC AR . iR
fE VCC 5l EiEH: 1 uF A | WIFRZE AL 800us , VCC A REF £ T Vyin uvioe 7E VCC &7 Vyin_uvio
JESLENE B POR. TEXFMELL T , W AEH 10 F VCC A , MEWAE VIN A E & T Vyn win G5 1ms
SR A s e .

WRAE VCC T+ &E =T Vyin_uvio i DIM SHITFGG BT LSS — A PWM ikt , &8 4F 2 RIJT 46T % X T
PWM JahiA , THAGTEDEIT , DIM S 51 RIAL 8145 PWM ikl /28 50ns.

Vin / Vin /
Vvin_uvio Vvin_uvio
Vee ~—==== Vee ———===
| |
| |
|

POR POR

DIM DM —/—
Vsw Vsw

X/Y/Z Version After V¢ Exits UVLO U/V/W Version After V¢c Exits UVLO
&l 7-2. BB
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7.3.4 HEHER

LP8865C-Q1 X/Y/Z WA PWM Ve, LP8865C-Q1 U/NV/W A SZ R L e 2K o
R TR AR EE
71, AREARE

PIEAER BRI DIM 5| j#
PWM ¢ LP8865CX/Y/Z hR A PWM {55
L RIb LP8865CU/N/W i A< BiEE

7.3.4.1 PWM ¥k

LP8865CX/Y/Z X Fiik Tk E 50ns HIHEAE PWM A5 |, AlsCEl B PWM ). 24 DIM fA51 HB PWM
MANESEER , PWM LIS,

2 DIM 5B L PWM S 5 MR8 S PN, 938 NMOS FET JFARTT% |, T AL As L & BT+ S
I BETERIE. K5, RE PWM IG5 REF T, LED MRS 2IERKIME. 2 PWM BIAG S
i P ARSI, S FET Skl , SBCBEERREES . HE PWM MG SRR, Wil FET &
TRFFRIORES | JF B LED HRFF N E .

7.3.4.2 1IN
LP8865CU/NV/W SZ I ThfE |, Al DIM 51 E i A 1S 5875 LED k.

TESRIFIB Y UVLO J5 , WL ESEHE Vreer TFUG EFF. DIM 51 USRS | Vrer Bt 40030 | H 34
NS RPL T R L B HARME . 24 DIM 51 E BB A (E 508 2V, Vrer A 200mV ; 404 AfE 508 0.2V
I, Vrer ¥ 20mV. 2 DIM 511 BB NS 55 T 2.2V i, Veer #HHAZ7E 220mV. UEEA(E ST
10mV i, Vrer 9 OV HEAHTIETF R 1% B RENS LURCED O SR i MBI A5 5 10 HL IR AR 4K
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7.3.5 HERY

LP8865C-Q1 feMs7E £ Ml 2 1F Rt iRy | U5 LED JF#%. LED . LED X} GND %84, K0 e BH I
PR T C FET FFEEAAE RS | DAEHASEH . ASFEFA MR ) 35 R s .

R 7-2. FREHI PR DIRE

KA 3] A
LED JF i f1 3% Vesp < 1V s DL A I (8] R IT 55
LED+ #1 LED- %8 Vin - Vesp < 100mV WFRFIT R
LED- %t Vesp <1V, $$4:1001s s I LU S N TR FRAF R
G R ELF i 97 3 Vesp - Vesn > 300mV T TP R IFAE R R R K
A v LA B COMP 5| = fH oz F FAFAEIE A AT RR 1 T PR FF TR
% FET FFi% COMP 35| JlEH AL L& AR AEAE IR A )RR R A T ORI R
FFK FET fiis Vesp - Vesn > 300mV SHHFAETT R I A BR R R
R Ty>Trsp ST ILTFRIFAE T, B AIBHKF UL I
R7-3. T E. BEESHEA KRS T RE
LED JF i f1 Vesp > 65V S AETT R I A B R G KR
LED+ I LED- Ja#% ( FE/FHE ) Vesn - Vin < 100mV B (L TS
LED+ e 5 2% Vesp - Vesn > 300mV A LIPS IFAE R R R R K
I F ELT i 978 Vesp - Vesn > 300mV AR LT IR TR R R TR
R ek L % COMP 5| il fH oz FL I FRAEAEIE I RRUR 1 T AR R TR
FFK FET JFi% COMP 5| =t oz F AAHAEZ S W IR BRI R PR FFIT R
PR FET Jii% COMP 5| =t oz FL I FHAEAEIE J IR R ) R ORI R
PPN Ty>Trsp S IETFRIFAE Ty B IR HiK-F LN IR
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8 N L

8'1 mm%‘l%\

LP8865C-Q1 mI LA e A F A R S I K. FHIE . BRI R .

LP8865C-Q1 X/U A< i# & FHAE T 5 # e gs | LP8865C-Q1 Y/V FRAIE # FI/ERE IR/ T R ¥ 2% | T LP8865C-Q1
ZIW A I8 55 FAE B 5 6 2s

8.2 HAIN
8.2.1 LP8865CUQDGNRQ1 12V # A . 1A %M. 8 /50 WLED Zx55#% , A #1758

LP8865CUQDGNRQ1 i FE W A R Y ThRE T R 86 3e 2% |, A T@id 4.5V & 63V JuH W% ANk 3) LED.

Vin =12V

I

I
VIN

I

| Thermal Pad
DIM

I
I
vee |

X8 LED

1’14

8.2.1.1 B ER
ABA R BT R H RIS

* 8-1. &itsH

& 8-1. LP8865CUQDGNRQ1 [ 454 K7 Ff

B {5
i\ HLES 9V % 16V
LED #] # 8 LED
fti 4 L 24V
TES A% 400kHz
£k LED Hif 0.5A
HRLJER s LTS RO U LI 40%
PR BLRA

14
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8.2.1.2 ¥4t iHE A

8.2.1.2.1 /7867

X, AR 9V & 16V, fithoy 8 MR DL LED , Jf HARIEZOR | A /@as - 8u /T ek LED
HLRIK 40%. v 13k %6 IE I B PR AR FRIRSCN , IR AL B B ME T AR, AR R FET HRER
il o I BRI R LA FL RSO — AR % PRAB . 53— 18 DR 3 il D Vg WA P YA 808 5 A ) PR 45
FERVEASAEAE S BV Y o e bl (e R IR B0, A DR 2 TR L il e

L= VIN(min) X (VOUT - VIN(min))
Vour X KIND X IL(max) X fsw

()

L

Kinp 22— 53, TR IR S0 R A 5 5O T35 LED ML .
IL(max) & B AERAAT N HLHE T AR B OR T3 HUE AR L UL

fow &FFRANR | 7R TN 400kHZ.

ViNmin) BN B o

Vout 7& LED %1% & 1 B e 54600 FE BE = () FL s 2

i PP A FURRASAE , PP AT AT RE 5K 3 T AR S B ) PR R S0

\

VIN(min) X (VOUT - VlN(min)) 3)

IL(ripple) = Vour XL X fsw

HUEES RMS HL A AT B BT BUE (B UK T RGBSR T I BIUE A . X0 TR IR AN 2 A A i I 1 FA e
Mo fE R BRSFM R T , AERES FIAL AT RS LR W AR R IA BRI ). RISl 4%
TR T e s P R A PO VL AN L RATE (B VA ALK FELUALAT RMIS AL st 75 78 K 4 A5 2K 6 I

I .
I1(peak) = IL(max) + w (4)

2
I (ripple)
2

IL(rms) = \/IL(max)2 + (5)
FERBF | Vinming = 9V Vout =24V, lgp = 0.5A. fgw = 400kHz , #EFIEN 0.9 I min = 1.48A , 4%
Kinp = 0.4, tFELHIRI Y 23.7 uH. X HIEFE T 22uH MRS . fH % FRES N | 1% AR B I SO F I . IR
FLAL AN D5 MR FEL IR 20 )4 0.64A. 1.80A Al 1.48A.

8.2.1.2.2 A ST

NN L R B N FEL U R B YR LR AN R AR T OGN A R UL P P A R A
. smFENE SR A X5R 5k X7TR B R MM E R AR , BINENTRAG K ESR AUVNEE R T RKZHMN
i, #AE VIN 2 PGND/AGND Z 8] E —4 10 u F PE B ARRA—A 0.1uF s | DURMEE e . Fie
NS EBIUR TR KN EE. RN 6 nfLitEm AL E |, P ESRen AN AR
ESR , 1M Kpr A2 it il Bt L s B ) 5 L 28 1R B 20 AR 2

IL(ripple)
VIN(ripple) = gx KprXCIN X fsw v

eVt | %P7 33uF 100V HAEHEZA . 10pF 100V X7R P& H A4 0.1uF 100V X7R F&E AL | £
K] 40mV % A\ SL L
8.2.1.2.3 B AT

B HH AR T AR LS LED T SR s A RS0 . 1L KA AR SC 38 I LED 4T &5 v (5 RMS AL, AT 23 m
LED &% .
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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.

AVE
RLED = m X # Of LEDs (7)
7 _ RLep XILED(ripple) )
cour 1L (max) = ILED(ripple)
c =1 9)
COUT = 2 X fsw X ZcouT

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

ZcouT * IL(max)
ILED(ripple) = 7007 ¥ RigD (10)

X HLAd I ff) 52 Osram WLED. IE[A Fii A 0.5A I, LED MIZhAHIH AN 1Q . #ZI a4 H % X5R 8¢ X7R H
AR EER |, FINEATEA K ESR FINEE 25, T ERE T =1 10 0 F 100V X7R & BAE R —
0.1 uF 100V X7R M & AR, FHIFHM LED SO HIMZIN 19.4mA.

8.2.1.2.4 I H A FE

£ 100% PWM 5250 F , ik LED Hifiy 0.5A , MR Veer A 200mV. JHIEAE R 11, TF 50 Ak
HLFE N 400m Q o 1EVERE , ALY ThFE 100mW | 7535 12% fi BEL IV 400 ThoR I 75 22 BR AT R W (A i

VREF
RSENSE = Trzp 1s (11)

EAEIFF |, 78 CSN 3| AL 100 Q HFHME A RELT , DA G/ A 42 mfaddt: . Al 1nF. 50V X7R
M L2 28158 CFLT , JA(E T CSP il CSN 5| I 18] , F T 8BRS it b iy i Al s . AR S R A A, 8%
7 10 uF. 50V X7R P& H 28 23 JAE CSNS Al RSNS 2 1] |, DUEIG A6 I 5 15t i A2 e 52 F k1 A T 200mV

0.25 X IL(max)
CSENSE = 200mV x fgyy (12)

8.2.1.2.5 A BE L FELFE
AT SEBLAEE R E M, BIER 10nF. 10V X7TR MEHAERIEN Coomp ,» AT — 100Q HFEEA
Rcowmp-
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8.2.2 LP8865CYQDGNRQ1 24V %A, 0.5A %iit{. 4 /0 WLED #z)%% , # PWM 151065
LP8865CUQDGNRQ1 i FE4r PWM TN RE B B /T R #e e ds |, FTiEid 4.5V £ 63V Ul 1 fi A\ 2K 5

LED.

Vin = 24V

LYY L

LP8865CYQDGNRQ1 Rens
GND — — — — — swW AN

I

: | Csns
VIN csP | |

I I o

| Thermal Pad | opona) R
oM | oS [

I I RCOMP

(optonah

vee | | comp

Cconp T Roawe

8.2.2.1 BIHER
AV R GIEH] TR RIS

& 8-2. LP8865CYQDGNRQ1 [ 515l Wi

* 8-2. itz

e 28 &
g N HL S Y 9V - 16V
LED T 5LED
R 15V
BIP Rk 400kHz
K LED Hii 0.5A
FLIEE AR FRL IR S T K HIB PRI 40%
blib g PWM A
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8.2.2.2 IR

8.2.2.2.1 B8

X, AR 9V & 16V, fithoy 5 MR DL LED |, JF HARIEZOR | A /@as - 8us /T ek LED
HLRIK 40%. v 13k %6 IE I B PR AR FRIRSCN , IR AL B B ME T AR, AR R FET HRER
il o JX BRI R LI ES FL IR SCI I — AR % PRAB . 53— 18 DR 3 il D g 0 P YA 808 5 A ) PR 45
FERVEASAEAE G BV Y o e bl (e R IR B0, AR R 13 TR L s iU

VIN(@min) X VouT (13)

L —
(VOUT + VIN(min)) X KIND X IL(max) X fsw

Hr

Kinp & — N REL, R fUBER SO iRt 5 i P38 LED HiRt 2 L.
I (max) & BCAERART N B T 35K T 3 RS FL AL o

fow /2T IRAZ | 166+ 400kHzZ.

ViN(min) AN T .

Vour #& LED a1y e e 546 r BEL 1 1 Hi 22 A

i P BT CE U RS, HI AT DME AT R 3K 14 TS SERR Y BB HLIR B0 -

VIN(@min) X VouT
Vour + VIN(min)) XL X fsw

IL(ripple) = ( (14)

FHLECES RMS HL MM AT B A BT BUE (B L UK T RGBSR I BIUE A . X0 1 R AN 2 A A F IR o P
Mo (2R BESFM B T , AERES FIAT AT RS LR W AR R IA BRI ). I , Sl 4
TEOR T R e as LR PR ] A0 PR R A E (. VA PR AR IR RMS L st RE 3K 16 A5 RE S 16 T

I .
I1,(peak) = IL(max) + M (15)

_ 2 IL(ripple)z
Irms) = \L(max)" + ——3 —— (16)

FERBH, Vingmin) = 9V Vour = 15V, Iep = 0.5A | HEEFIRE N 0.81 Iimax) = 1.041A. fsw = 400kHz , ik
P Kinp = 0.4, A AN 33.75uH. X Bk 7 33uH HURSS . HIZ RSN | %A S0 R . g
{8 HE AL AN 250 5 AR IR 20 91 0.43A. 1.25A il 1.04A.

8.2.2.2.2 Mg\ HZZHT

T — AN N P2 2 R M N R PR TR R AR R RS R G A P ERL AR R RS R A A R
o A E R XBR 5 X7TR AP & S , ROV EMTEA K ESR FUNEE R X T KZHM
F, #iAE VIN & PGND/AGND 2 [AJiE — 10 u F HLZE 2 A— 0.1uF B 2% |, LURME S e .. FeimA
B 28 L R A K T RN S . 7 FE sl 17 "R NSOk LR, Hoh ESReN A2 % N HL 28 2% 1)
ESR , 1 Kpr #2& i Il BT Ho s i e 7 H 28 11 B 2R 40

_ I1(ripple)
VIN(ripple) - BXKDRXCINXfSW (17)

fEZTER | 8 T 33uF 100V HfEH 2. 10pF 100V X7R P& 2833 f1 0.1uF 100V X7R FERASS | A
K&y 26mV NS LI -

8.2.2.2.3 i I AT

B tH AR T IR LS LED T s s A RS0 . 1L KA AR SCB 38 I LED 4T 85 b 5 RMS 1AL, AT 23
LED ##)Z .
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18 H LED hili& i i % =k 71 5 LED AT R 12 3l &5 HiBH (Rigp)-

2 MRS LED 4T £ i) W] H2 52 I (5 S0 HUR | e (ripple) » v 5 HH LA 3% (Zout) IIFT TR BB | I ripple) #2 1 FH AT
i LR AR VT BRA5 H 10 e U A P JRR 88 S0 LA

3T TR (BN R A

ATl I0 LR R 2 AR PR AR, | AT 3 KA A

HZ I 18, Jr kel 19 AT 20,

AV
RLEDzA—ng # of LEDs (18)
7 _ _RLED X TLED(ripple) (19)

cour 1L (max) = ILED(ripple)
C =t (20)
COUT = 2mX fsw X ZcouT

WP A A e, R 21 W AR L LED AT 85 W I ST -

ZcouT * IL(max)
ILED(ripple) = 7007 ¥ RigD (21)

X HLAd I ff) 52 Osram WLED. IE[A Fii A 0.5A I, LED MIZhAHIH AN 1Q . #ZI a4 H % X5R 8¢ X7R H
AR EER |, FINEATEA K ESR FINEE R 5. T ERE T 10 0 F 100V X7R & BRA R —
0.1 uF 100V X7R & A . FHIFHM LED SO HIRZ1N 20.3mA.

8.2.2.2.4 Y H A FE

7E 100% PWM 5L R, 5k LED Hih 0.5A , MR Ve N 200mV. @ ER TR 22, oF & H ##
HLFH 9 400m Q . 15V, K ELBH G ThEE A 100mW |, 7815 3581% v PH 1140 58 TR i R BB A R B IG & .

VREF
RSENSE = Trzp 1s (22)

EAEIFF |, 78 CSN 3| AL 100 Q HFHME A RELT , DA G/ A 42 mfaddt: . Al 1nF. 50V X7R
V& HL S 28 E A CFLT , (& T CSP A1 CSN 5l iz 18] , BT 8RR S b iy v e 7 . WA R A A, N
CSNS & T 2.2 uF. 50V X7R M &l 24 , DAMERA I S 15t 1 22 it i P # fIRF 200mV s

0.25 x 1
CSENSE = Wm (23)
8.2.2.2.5 RSt B AL FE

NT SRR, BUUGERE 10nF. 10V X7R Mg &R AELEN Coomp » BATIER—4~ 100Q HFH/EN
Rcompe X H A Rpave £ 7 10MQ HEFHES | LLIH] PWM FF ) i T 95 i v e iz
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8.2.3 LP8865CWQDGNRQ1 24V $ A . 2A %!, 4 /0 WLED Iz , HIEARIETIEE
LP8865CUQDGNRQ1 i 7 F/E LA e ThRE I B R e He 2% |, H Ti8iT 4.5V 2 63V Ju k% A3 LED.

Vi = 24V
Ruik_comp % COUTJ— EZ §
(opfional) - I

LP8865CZQDGNRQ1 R }
NN | X4 LED
GND — — — — — SW . !
| | |
| | Y
VIN | | CsN [ ]
,,,,,,,,,,,,,,, | Thermal Pad |
/\ DIM I I CcSP
| |
vee | | comp [ ]

& 8-3. LP8865CUQDGNRQ1 F #L.7d i

8.2.3.1 Bl =R
AR N RAF IS5
% 8-3. %itsH

2% &
ETPNGENE SN 9V - 16V
LED /T H 1LED
T L 3V
TFRIA 400kHz
K LED HLji 2A
FLIRG R FRLIAT AL HOR AR LY 40%
TIEEA B A
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8.2.3.2 ¥4t

8.2.3.2.1 /8 u6 7

STt BONEEE N OV £ 16V, FiH NEAN A6 LED |, I H SR R IR SO /N T8k LED HiR K 40%.
N T IEREA G IR H R AR R S0, HAE s (R S 8O R TAER |, ARGE AR FET MRS . X ERiE
UG LR ES LR SO ) — AR T R(E . 59— A5 FE IR 3R 2 A PR VG DG PR AL S0 5| A 1) W B S 0 FE AN S FE A
GHPVERE N . ERE I BRSO G, R TR 24 TR L 1A

Vour % (VIN(max) - V0UT)

- VIN(max) X KIND X IL(max) X fsw (24)
Hr
* Kinp B2~ 1NRH, Fn RSSO R S5 K LED Mz .
* limaxy RRACTEIHURES UL, 55T 0o Ab A% tH B .
o fow NI RAIE.
* VIN(max) AR RN L
* Vour /& LED F#% i sk Sia il e fE b py s 2 Fl .
{5 FH BT IE () FRUBRERAEL , F P T DUSE A D5 R 20 25 TH R SEBR (7) FUBR S FRIR S0
v v -V
I (ripple) = OUTX( IN(max) OUT) (25)

VIN(max) X L X fsw

HUEES RMS HL A AT B BT BUE (B UK T RGBSR T I BIUE A . X0 TR IR AN 2 A A i I 1 FA e
Mo fE R BRSFM R T , AERES FIAL AT RS LR W AR R IA BRI ). RISl 4%
T EOK T s FL R A PO VLA P RATE (B VA LKA FRLIALAT RMIS FELIAL 2y st 5 A 5 26 A5 A% 27 Jo

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

2
IL(ri
IL(rms) = \/IL(max)2 + w (27)

EABLTT , Vinmax) = 16V Vout = 3V. ILep = 2A. limax) = 2A. faw = 400kHz. J£5 Kinp = 0.4, THELHIH
RN TOnH. XHEER T 10uH HIEKRES. (8 1% BB | 2 HEER S0 HA . VG HR IR RN 250 5 A FE R 40 T3l A

0.61A. 2.3A Fl 2A.

8.2.3.2.2 i\ A B #H T

5B — NN HLZR 28 SR U0 M N HE IR TR BT YR TR F R AT SR B S R o R . UL R R A S R A e
o SRAVEBERRA X5R 5t X7R HA MM AR , FEVEN AL ESR AVNEE R X T RKZH
F, #IFE VIN 2 PGND/AGND 2 [a]iCE — 10 u F S —A 0.1uF RS |, DU ML E e . FUeimAN
A B ENIR TR KRN E. 7N 28 UM EM AL EE , Kb ESRen 2 AN A1
ESR , 1M Kpr &0 B F s B ) % 28 ) B0 2R 50

_ Vour
VIN(ripple) = IL(max) X (KDR X CIN X Fsw X VIN(max) + ESRCIN) (28)

TEZEAT T, &P T —A 33uF 100V HEHEZER . S 22uF 100V X7R P& A 0.1uF 100V X7R & H
was EEOKZ) 113mV EIH NSO LT
8.2.3.2.3 i I AT

i HH AR T AR S LED T SR s A RS0 . 1L KA AR SCE 38 I LED 4T 8 b 5 RMS 1AL, AT 230
LED i#)Z .
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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 ILED (ripple) (30)
COUT = Ty (ripple) — ILED(ripple)

C A — 31
coutr (31)

2w X fsw X ZcouT
PR AERSE , R 32 T TR S LED T 5 (R idH S0 H i

ZcouT X IL(ripple)

ZcouT + RLED (32)

1LED (ripple) =

X HEAFH R Osram WLED. IE[R HLREN 2A B, LED MIZNZSHBEN 0.67 Q . sm2 dfd HE A X5R 5t X7R
AR ER AR, FIEATEAMR ESR F/NGE 2%, HiitiE$ T 4.7 uF 100V X7R V& HA#SM 0.1 uF
100V X7R P48 . THEAS H) LED 800k 2N 68.4mA.

8.2.3.2.4 Yl H JHAFE

£ 2V BN R, OK LED HURN 2A , Vrer 9 200mV. i A 75 #2033, oS ARSI HLEH Y 100m Q .
THER, I BHDIFEDy 400mW |, FE L FF 12 H BH A BIUE Th =R I 75 22 B0 A L 06 (AR

VREF
RSENSE = Trzp 1s (33)

EAEIFF |, 78 CSN 3| AL 100 Q HFHME A RELT , DA G/ A 42 mfaddt: . Al 1nF. 50V X7R
Wi 7S 28 E N CFLT , JE T CSP #11 CSN 31 Iz 8] | FH T R4 ha ) B vt o (4] v A e 7

8.2.3.2.5 HAASFBETT A FE

MRS T 0.1uF. 50V X7R P 75 28 SR K6 S 1rdk AT v AT I8

T SEBA B RREYE |, @BESE A InF. 10V XTR PR RN Coomp » P 1kQ MBI Reompe
IXHN Rpavp &3 17 IMQ HiFHER , LAIH] PWM JF)S i B TR o B

N TSI BR AR ENE , BEFE— InF. 10V X7R B A S1EN Coomp , ATIEH —> 100Q HBHEA
Rcompe AIER —ANHIBHAEN Rik comp , FI T#ME CSP #1 CSN 5| i ity HLA5E s L v I8k S Hodid LED 13

8.3 HJFRAE AL

Zar B ONE 4.6V & 63V A R i Ve B WIS AT . 2SN A 2R I AR . AR E A
PR 8 SR U/ AN P PR VR FRLIACATI SR B 8 AR AT DR IR 7 o iR X UM FH SRS XBR B X7R FLA Y Jo ) B 2
RS, BUVENTRANL ESR FIVNREE R X T REZHNH |, 10 n F AL 1.

8.4 1if5
LP8865C-Q1 &= &idi MG R A B Ll de 1 BE . N — R4 7 — Lo/ R IE 0 A5 R K FE e -
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8.4.1 H/F7EH

TR 7 LP8865C-Q1 RATH L4 P /T 5 Hh A AP I 4 1 B LA A1 = < 1

QK GND x5 B R A7 ) s M AR BE AR

* VIN Al GND A2 Bk T8 s, LAg b ATER AT, DA LA S0t LG B ML 3
 HERERE LR TR TS GND T~ I BB ELR LR AR (PCB) JZ , DASEELECA IR .
© ANHEESRLAUI T RESEE IN SIIAT GND 515,

* VCC HAGMRATAESER VCC 51, LI fREEE #) LDO fith fL T .

© SWAREMIUSATRERE , AU/ 27 A2 U, AT /D I 2 HU B 2R U6 R SW A ki v PR AR S e 75 A EMIL

© AAETFRALERE T
* WK CSN Al CSP ALkIFHE. (RIFRATAEA , JHiz 8 i H T SRAT LA B B A
o ML AR SUR T AEREIE COMP 31 , B L3Ry M R G AR .

8.4.2 Hrjgapl
VIN
£ L
T T
GND 1 }r __________ i 8 sw —p—
# C T | =2 | | cspP $ L
VIN ! 7
} Thermal Pad } L T
o [T | o [ o T VLED+
chc C T ] 4 L__________i 5 [T ] comp —\/\/\/\—L% J gz\\:
T a
GND
VLED-
/& 8-4. F I TR Rt
VIN VLED-
£ L
X
T T J\ﬁ
GND 1 }r __________ i 8 sw i
il 1N =S R
VIN 2 | .7 cspP
} Thermal Pad } L T
v [ [ | 3 i | 6 [T ] csN T e VLED+
chc C T ] 4 L__________i 5 T ] cowp —\/\/\/\—L%
GND
Bl 8-5. F& I/ 764t TRAR B A Rl
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TI E2E™ is a trademark of Texas Instruments.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
LP8865CUQDGNRQ1 Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes FULL NIPDAU Level-1-260C-UNLIM -40 to 125 65CU
LP8865CVQDGNRQ1 Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes FULL NIPDAU Level-1-260C-UNLIM -40 to 125 65CV
LP8865CWQDGNRQ1 Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes FULL NIPDAU Level-1-260C-UNLIM -40 to 125 65CW
LP8865CXQDGNRQ1 Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes FULL NIPDAU Level-1-260C-UNLIM -40 to 125 65CX
LP8865CYQDGNRQ1L Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes FULL NIPDAU Level-1-260C-UNLIM -40 to 125 65CY
LP8865CZQDGNRQ1 Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes FULL NIPDAU Level-1-260C-UNLIM -40 to 125 65CZ

@ 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 Tl'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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 2-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LP8865CUQDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LP8865CVQDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LP8865CWQDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LP8865CXQDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LP8865CYQDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LP8865CZQDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 2-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LP8865CUQDGNRQ1 HVSSOP DGN 8 2500 353.0 353.0 32.0
LP8865CVQDGNRQ1 HVSSOP DGN 8 2500 353.0 353.0 32.0
LP8865CWQDGNRQ1 HVSSOP DGN 8 2500 353.0 353.0 32.0
LP8865CXQDGNRQ1 HVSSOP DGN 8 2500 353.0 353.0 32.0
LP8865CYQDGNRQ1 HVSSOP DGN 8 2500 353.0 353.0 32.0
LP8865CZQDGNRQ1 HVSSOP DGN 8 2500 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
DGN 8 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

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

4225482/B
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‘ PACKAGE OUTLINE
DGNOO08K e PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 1YP

PIN 1 INDEX AREA

L gx 0-38

0.25
31 [ [0.130) [c|A[B]
NOTE 4

,/ ‘ \
,/ y
[ \ 0.23
! ‘ 0.13
. = y

N /"&SEE DETAIL A

(0.45) EXPOSED THERMAL PAD
NOTE 6
(0.18) —
NOTE 6
4
L ! s
[ ] GAGE PLANE
1.84
L ' 1
A s i
.8 0.15
i} 0.4 0.05
DETAIL A
.~ cl)'gg — TYPICAL
4231889/A 05/2025
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-187.
6. Features may differ or may not be present.
i§ TEXAS
INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT

DGNOO08K PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

@
NOTE 10
METAL COVERED
BY SOLDER MASK (1.65)

SOLDER MASK

DEFINED PAD
SEE DETAILS

(1.4) j
|
{

|

T 8X
1
8X (0.45) 1 [

f

(4.4)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 15X
SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ [OPENING
O )
|
EXPOSED METAL \ “T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

(PREFERRED) SOLDER MASK DETAILS

4231889/A 05/2025

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
9. 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.
10. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGNOO08K PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.65)
BASED ON
0.125 THICK
STENCIL

SYMM

8X (1.4)
e

8X (0.45) 1 [ | ] T
(1.84)
BASED ON
(R0.05) TYP 0.125 THICK
- STENCIL
6X (0.65) l

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

BY SOLDER MASK
L— (4.4)

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA

SCALE: 15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.84 X 2.06
0.125 1.65 X 1.84 (SHOWN)
0.15 151X 1.68
0.175 1.39 X 1.56

4231889/A 05/2025

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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