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4 /AL
20 K
LED #(& b ; 12C 35y dtth
B e 35 bt s o
i fir 4 fr 3
LP5813AYBHR 0 0
LP5813BYBHR 0 1
DSBGA-12
LP5813CYBHR 1 0Q
LP5813DYBHR 1 1
LP5813 12 THE
LP5813ADRRR 0 0
LP5813BDRRR 0 1
WSON-12
LP5813CDRRR 1 0Q
LP5813DDRRR 1 1
LP5812AYBHR 0 0
LP5812BYBHR 0 1
DSBGA-9
LP5812CYBHR 1 0Q
LP5812DYBHR 1 1
LP5812 12 2
LP5812ADSDR 0 0
LP5812BDSDR 0 1
WSON-8
LP5812CDSDR 1 0oQ
LP5812DDSDR 1 1 .
LP5811AYBHR 0 0 =
LP5811BYBHR 0 1
DSBGA-12
LP5811CYBHR 1 0Q
LP5811 4 & LP5811DYBHR 1 1
I LP5811ADRRR 0 0
LP5811BDRRR 0 1
WSON-12
LP5811CDRRR 1 0Q
LP5811DDRRR 1 1
LP5810AYBHR 0 0
LP5810BYBHR 0 1
DSBGA-9
LP5810CYBHR 1 0Q
LP5810DYBHR 1 1
LP5810 4 2tk
LP5810ADSDR 0 0
LP5810BDSDR 0 1
WSON-8
LP5810CDSDR 1 0Q
LP5810DDSDR 1 1
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6 %

6.1 480 B K AUEE
75 F SRIBKAA T I T AR T A (R S A ] ) O

B=/ME BRE ¥

vce 03 v

ﬁll_j?iw‘mﬁ OUTO. OUT1. OUT2. OUT3 03 v
SCL. SDA. SYNC 03 6 v

T, 4R -40 150 °C
Tug AT 65 150 °C

(1) #H “AXRARHOEE” 2177 RE SR SAFE K ABI .

YRS B N AUE B I A RN SR L T B BUS AT 2 DA (T 2L
M2 T RERS IEHIZAT . AU “BUUSAT A BAE “HX R RBUEE” RN, S TRA S IEHIZAT |, KR M

TR SEME . THRERIE B AR IR P 2
6.2 ESD %%
& i: Vv A
MBHOLHU (HBM) , 744 ANS/ESDAWEDEC | oo
y — JS-001 il , i 51 ) - v
Ty
€o " FHBFHLL (CDM) , ¢+ ANSUESDAJEDEC | o
JS-002 4l , B B MA@ -
(1) JEDEC k4 JEP155 #4141 : 500V HBM Ff s 76 b7 ESD i T ek,
(2) JEDEC k% JEP157 51t : 250V CDM RS {E ke ESD b7 HE T 2427
6.3 BT &MHF
1E B ARIE RS AE T 1 TAE R VG B s ( BrAESF U )
B/ME FRARAEL BOKE| AL
vcC A\ FL S o 05 55 \Y
CiN EER C PN RS A 1 47 uF
OUTO. OUT1.
o0Ta. ouTa OUTO. OUT1. OUT2. OUT3 3l Lk 0 55|V
SCL. SDA. SYNC  |SCL. SDA. SYNC 3| FfHLE 0 55V
Ta RERIR -40 85 °C
T, TSR -40 125 ¢
6.4 HEREER
LP5810/2 LP5811/3
- YBH (DSBGA) | DSD (WSON) | YBH (DSBGA) | DRR(WSON) | #f
9 5| iy 8 5| 12 5| 12 5| 4
Roua |G %A 113.1 50.8 92.1 475 CIW
Ro CE SN (TR ) S 0.6 511 0.4 45 “CIW
JC(top)
Ros |45% M AL 33.9 229 25.9 20.9 CIW
B P T 0.2 11 02 0.7 CIW
Vs | R B H 338 228 25.8 20.9 °CIW
i(“b o |EEE O ) 2 il 8.5 R 6.6 °GIW
0!

(1) AXRWEMRHHESHEL

HZ L A 1C B HIR bR R & .
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6.5 A4

AR S A BB, 75 0] g R S T AN AR R TS (- 40°C < TA < +85°C), Vin=3.6V ,VOUT =5V, Cy=1uF, Cour
=1uF.

2K \ WK | BAME RMME BKE| B
2V
vce N PR Y FE 2.5 55 Y
REE BE vcec Lkt 24 25 \%
VCC_UVLO R R VCC T 2.1 2.2 \
Ists TN VCC 5l B AR ML H I CHIP_EN=0(fr) ,VCC=3.6V 25 28| uA
CHIP_EN =1 (1) , VCC =5V, loyto
INoR WA VCC 51 I EH TAE it = lout1 = lout2 = louTs = 25.5mA ( MC = 0.4 06| mA
0,DC =255, PWM=255)
LED Ixz) 354t
Rosen. s 2 IT 5% MOSFET S8 HafH VCC =3V 1 1.4 Q
T | FHIT X MOSFET Sl ikl VCC =5V 0.7 1.1 Q
VCC =3.6V , MC =0, manual_pwm_x =
Ics E I B Y FPh ( 100% 548 ) o il
VCC =3.6V, MC =1, manual_pwm_x = 02 51 mA
FFh ( 100% S )
los ik | 1EURBHR VCC =36V, OUTx = 1V, 0.1 1| A

manual_pwm_x = 0 (0%)

FrE LED ¥=iie. Wk E A 0.1mA
( max_current =0 , manual_dc_x = -5 5 %
01h , manual_pwm_x = FFh )

Fifi LED ¥52i2. M E N 0.2mA
(' max_current =1, manual_dc_x = -3 3 %
01h , manual_pwm_x = FFh )

Jif LED ¥y5eid. BB E A 1mA

( max_current =0 , manual_dc_x = -5 5 %

| SRR R LR O0Ah , manual_pwm_x = FFh)

ERRDZD 11grg_pap = (lave-lseT)/lse*100% fifi LED ¥j5eit. I EAN 1mA
( max_current =1 , manual_dc_x = -3 3 %
05h , manual_pwm_x = FFh )
JE LED ¥15ie. MRk E A 25.5mA
( max_current =0 , manual_dc_x = -5 5 %
FFh , manual_pwm_x = FFh)
FTE LED ¥, WMy E AN 51mA
( max_current =1 , manual_dc_x = -3 3 %
FFh , manual_pwm_x = FFh )
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BRAR A AW, 7 0 AR E T R AN IR B FE T (- 40°C < TA < +85°C), Viy=3.6V,VOUT =5V, Cy=11uF, Cour

=1uF,.

24 TRk BAME  HAUME O BOKfE| B
FrE LED ¥J=ie. Wik E A 0.1mA
( max_current =0 , manual_dc_x = -5 5 %
01h , manual_pwm_x = FFh )
fii LED ¥J5Eit. M E AN 0.2mA
( max_current =1 , manual_dc_x = -3 3 %
01h , manual_pwm_x = FFh )
Fif LED ¥y52id. B E AN 1mA
( max_current =0 , manual_dc_x = -5 5 %
| SR ] [ L R 0Ah , manual_pwm_x = FFh)
ERRC2C  lggp coc = (loutx-lave)/lavex100% FiA LED #9252, B E SN 1mA
( max_current =1 , manual_dc_x = -3 3 %
05h , manual_pwm_x = FFh )
Jif LED ¥y5eid. Wit E A 25.5mA
( max_current =0 , manual_dc_x = -5 5 %
FFh , manual_pwm_x = FFh)
P LED ¥j5eid. RIRBE N 51mA
( max_current =1 , manual_dc_x = -3 3 %
FFh , manual_pwm_x = FFh)
Jif LED ¥y52id. Wi E A 25.5mA
( max_current =0 , manual_dc_x = 0.11 0.15 \Y
FFh)
ViR LED B5ah s th 4 i v J — s
B LED ¥, kBN 51mA
( max_current =1, manual_dc_x = 0.21 0.28 \
FFh')
¢ LED PWM % pwm_fre =0 24 kHz
,)‘i 3
LED_PM pwm_fre = 1 12 kHz
fosc P IR 35 2 4 vsync_out_en =1 6 MHz
BEEO
ViH Locic  |SDA. SCL. SYNC B e RSP N R 14 \Y
Vil toaic  |SDA. SCL. SYNC ({1 H P4 N\ B & 0.4 \%
o ’ VCC -
Vou_Locic | SYNC i H P4 i v IR ng Y
VoL Logic |SDA. SYNC I FE-~F4i th it & 0.4 v
LRI
T LED 324525 11 (1 #0 Wr  fiE T, b7t 150 °C
SD — o
Th e e 4 2 45 1 R SR o £ T, EJF 155 c
Tsp_Hys | #RIHRH TyBRETH UTF 15 c
Nrpyig > _
FL B E N 25.5mA ( max_current =0, 70 90 10l mv
v LED eI manual_dc_x =FFh)
LOD_TH o U [ 1 EL
- HL % B A 51mA ( max_current =1,
_ 150 180 220 mV
manual_dc_x =FFh)
_ 0.32 x 0.35 x 0.38 x
Isd_th = 00h vee VCC VCC \Y
_ 0.42 x 0.45 x 0.48 x
N . Isd_th =01h VCC VCC VCC \
VLSDiTH LED %5 B A6 = 8 0.52 x 0.55 x 0.58 x
Isd_th = 10h VCC VCe VCC \Y
_ 0.62 x 0.65 x 0.68 x
Isd_th =11h VCC VCC VCC \Y
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6.6 FfFER

BRAE S AV, 7 U SRR E T AR BHR FE Y (- 40°C < TA<+85°C), Vin=3.6V , V=5V, Cn=11uF, Cour =
1pF,

C i FER | BAME R Bk me
PR
fscL SCL I iz 0 100  kHz
thp_STA 75[:E§ ) START 415 ORI (] . FEULET B2 J5 , A2 s — N Bl ik 4 us
tLow SCL Hf i {66 HF i 3 4.7 Hs
thigH SCL B ) ey H =~ o 4 4 s
tsu_sta B A B S A IR S ) 4.7 us
tho_pat BT CRAFE T [ 0 us
tsu_pat B ST (R 250 ns
t SDA F1 SCL {55 1) LTt [a] 1000 ns
t; SDA Fl SCL {551 F FE 7] 300 ns
tsu_sto STOP A4 (S [R] 4 us
taur STOP 5 START 242 I ft) 5. 2% 7 IR B[] 4.7 us
Co TR 21 R 400 pF
PUEELR
fscL SCL Wi 0 400 kHz
thp_sTA ‘{EPEE ) START 5544 J5 (ORI (] ZELRETIRIBE 2 J5 , AR s — N ik 06 us
tLow SCL It F {1 6L J 40 1.3 Hs
thicH SCL e [ 85 H ) 141 06 us
tsu_sta AT R B 2K A RSN 6] 0.6 s
tHp_par B LRI (1] 0 us
tsu_par e 2 S (A 100 ns
t; SDA F SCL {55 (¥ - FHH[a] 300 ns
t SDA F1 SCL {55 1)~ B&H [A] 300 ns
tsu_sto STOP 5% i [ 4 3L Fef [i] 0.6 us
tsuF STOP 5 START k42 IR [ 2% 2% /N s [F] 1.3 us
Cp AN BRI AR 400 pF
ABIR A
fscL SCL i} i 0 1000|  kHz
to_sTA yE}:EE ) START 4545 (K URFEI (). ZEURI R B2 5, A2 iss — N B ik 026 s
tLow SCL I B A it~ o 41 0.5 us
triH SCL i ) e v~ ] 341 0.26 us
tsu_sta BEE A s ) 0.26 us
tHp_par R PR AE T 1] 0 us
tsu_par G 2l S ) 50 ns
tr SDA F1 SCL {55 1) _EFtHT [a] 120 ns
tf SDA Fl SCL {55 [~ [ [a] 120 ns
tsu_sto STOP 2k B3 L1 [|] 0.26 us
teur STOP 5 START 412 Ji) {1 4 2 75 R e 1] 05 us
Cp [ BRI 7 53 550 pF
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BRAR A A, 75 0 AR E T AR BRR EE T (- 40°C < TA < +85°C), Vin=3.6V , Ve =5V, Cyn=11uF, Cour =
1vF,

C B ER | mME Wl Bl B

FHARRT FER
foLk_Ex ‘ VSYNC #i A8 AR ‘ 6 ‘ MHz

6.7 AR
FRAER AU, B R R & B T AR IR E M (- 40°C < Tp <+85°C),VCC=3.6V,Cy=11F

0.03 0.06
— DC=1 — DC=1
— DC =63 — DC =63
0.025 —— DC =127 0.05| — DC =127
—— DC =191 —— DC =191
< 002 — DC =255 < ooa|— DC=255
3 0015 3 003
2 E
3 o.o1 S 0.02
0.005 0.01 ]
/
0 —
0
005 0.1 015 02 025 03 035 04 005 0. 015 02 025 03 035 04
Current Sink Voltage (V) Current Sink Voltage (V)
Fl 6-1. FILBHHUE S IR KRR (MC = 0) B 6-2. BURBHALE SRR KA (MC = 1)
250 3
25| |
225 —— 2 ;l»\
—T | 15
200 f——F— ;
S 175 g o5 — 0.1mA_MIN —— 10mA_MIN
E — lout = 25.5mA S o —— 0.1MA_MAX —— 10mA_MAX
= — lout =51mA ;’\ — 1mA_MIN —— 25.5mA_MIN
9 150 g 05 —— 1MA_MAX —— 25.5mA_MAX
-
125 15
100 2
25 ——
75 -3
60 -40 -20 O 20 40 60 80 100 120 140 60 -40 20 0 20 40 60 80 100 120 140
Ambient Te mperature (°C) Ambient Temperature (°C)
6-3. Vsar STRERIFIR R & 6-4. B R By E S RERIKRAR (MC = 0)
25 1400
2 — Vour =3V
| — Vout =5V ~
15 1200 —
1 //
= — 0.2mA_MIN —— 10mA_MIN 2 1000
£ 05 —— 0.2mA_MAX —— 10mA_MAX = =
8 o — 1mA_MIN —— 51mA_MIN 3 | | —T
S —— 1mA_MAX —— 51mA_MAX B |
Z -05 2 800 i
- 14
-1 //
15 — 600
-2
25 400
60 -40 -20 0 20 40 60 80 100 120 140 60 -40 -20 O 20 40 60 80 100 120 140
Ambient Te mperature (°C) Ambient Te mperature (°C)
Kl 6-5. JEIE R FEFUB E SEERKRER (MC =1) Hl 6-6. I9#ILIT X MOSFET Rpson
10 R 15 Copyright © 2025 Texas Instruments Incorporated
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7 VE4H B
7.1 MR

LP5812 s&—3 HA H F 50 5] %4 ThHE 4 x 3 4505 RGB LED IKzh#% . A58 X 2 #E A (TCM) J5 K al il
o Ve RRIT R Z A E | LFE£i5 12 4 LED 8¢ 4 4> RGB LED 1) 4x3 4 [%.

LP5812 fEA3 k= N BA ALK TAEHA , 24 LED & KHMWE N 25.5mA I, {UHFEZL 0.4mA. WRFTH
LED %08 K | 845K HE N FEHLIR S LR ShRE SR B 285 . 24 “chip_enable” ¥ &N 0 I, K5 DL/ NIhFEREN
WITEIRE AT B T,

LP5812 [ Sz FRA L Yo PWM )G ER R Y, A4~ LED % rym vl R 256 N ERIE T . 75
PWM 56, %K) 8 7Bt E PWM &A= 28 vl S BT 10 22 FE R e d il . T LN BN LED SO vl 3 1) F8 4
PWM 5% , PASZELXT A HR A I A0 38 25

LP5812 £, T B FEahm 5| 2 , THRAEHIBHN S E a4 . 810 LED #F — AN ahm 5 2 | a] PLUST
AR TR IATICE . 1Z 830 Al 4 i 6MHz I8 5, AT [A) 25 2 AN 284 22 1) B I B 2R

LP5812 f5 4 FiRFERIAMBHRA , A RAEEAAFR 12 C bk, AT#ER— 12C Bk ERZiERE 4 4
LP581x #81F |, Jxf A g 3hAT sl . 7 4 JBIR T LP5812 BHRFIAH R 0 F bk

7.2 ThEETTHEIE

Under - ---=
vCcC voltage »> Time-cross-multiplexing (TCM) N vee
Lockout |
(UVLO) |
Y 1-bit Manual I oUTo
SCL Maximum mode 8-bit . .
—> Current Dot Current [~ 8-bit Individual PWM _>|
Interf: MC (DC)
SDA nterface and (MC) | 1 ouT1
Digital Core | =
ouT2
SYNC ] Thermal Autonomous Autonomous Animation | De-ghosting
Shutdown [rode Sb1 |yl Engine Control 1y ouT3
6-MHz (TSD) (0C) I | LOD/LSD |
Oscillator L
—
=
GND
& 7-1. iR T iE R
7.3 ek B

7.3.1 B R ZEEEH (TCM) 77K

LP5812 £Ehk 1 4 A~flll PMOS 357155 4 Mg iRt 44 OUTx (x=0. 1. 2. 3) A 14 PMOS 34
TERA 1 AMEE BARHE . PMOS JTRHERIERS] VCC. EBINKE FWIEFE17ME , JFX OUTO |
OUT3 fkik Tl . [FIIf , Rk 14> OUT 17K, Hifih 3 A OUT ot b, Rl , BL 1/4 2R
TR 4x3 FilE. W] LAfE Dev_config_2 £ #s AL E OUT R

7-2. AR X ZHBER (TCM) R
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—p— Red LED A ! One frame, Trame SW  Acting as scan switch
‘ DR A SN
Green LED Tom PWM  Acting as current sink
s —p— BlueLED >

,,,,,,,,, - S R e e
RAL S
LT 1 Scan order 1
oury | &=kl | | 11 L G
De-ghosti D2 |
e-ghosting o [ PWM || PWM SW PWM Scan order 2
T

LobisD | [OUT2 IV Y Y_I D3 IA A AI D4 I Y

|
|
|
! *
sw IFPWM PWM | PWM | sw Scan order 0" <—
|
|
|

?
Oi
c
=
o
L)

L

x4

gy W U SN (S S S — - & __ 8§ R .
OU'l'é:l'I T —| l—Toank | )
T T P Time
< Tsuw >

| | * Scan orders and numbers are configurable

K 7-2 ez 1 YA f fa A TCM 8 e e — AN 52 BN BoR it i 4 A1 1. &A1 3 R 5 Rt A 1A
MELSUNN VR P PI P B S v & S B 1 R (22 /S (182 ¥ 1 g S R (B L s A R ER MDA P S ot
(RIS Y B 18], AV BR R

— AT AT E] Toup MITHE AR 1
Tsub = Tdim *+ Thiank (1)

o Tgim 2 MNMFRBAMKEFIT R SERE |, &F— PWM A 42 us (PWM SR B N 24kHz ) 5, 84 u's
( PWM SR iEE N 12kHz ) -
Tolank A= 7E AN ARG 11 2 18] S FH IO YE BRNTE] , YEEIN 1 us 2 2 us il Dev_Config11 &7 4745 HH )
“Blank_Time” fi7ik#.
— AN SERE I 1] Thame HITHEL AR N FER 2 -
Tframe =Tgup X Scan # (2)

© FAMEER T AL

LP5812 n[i@it Dev_Config_1 7745+ [ led_mode it & A B ZEKSNHIE. TCM IR S ANTR & K5 =
TR A RN AR AL A X AN TR 1 B IR s A a0 TCM Bk, sl ix fhos ik |, LP5812 A LA LED
Y. LED %A1 PCB A7 /A1) LED Mo & #2158 K R Gk

7.3.1.1 EEEFERK

1 led_mode £i7y Oh B, B HEIRANE AT DL i i 1H & i ik B #:3k 3 £ 1% 4 4~ LED ( 5¢ 1 > RGBW/RGBA/
RGBY LED ) . ] 7-3 fEox 7SR Bl . A MU M A] SCHF il 51mA I KL . FE &7 A7 SR ifopr |
LED_x (x=0. 1. 2. 3) HEMXEE FMEMH 2.
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—p— Red LED
VLED —p>— Green LED
—p— BlueLED
LEDO .
vee —>— White LED
T[] vCC ouTo [—¢——
C1 LED1
[ scCL ouTt [—¢—
LP5812
L LED2
[]1 SDA ouT2 [———¢—
LED3
[l] SYNC OuT3

GND
& 7-3. HEWFFER (led_mode = 0h)

7.3.1.2 TCM EEEhiE,

TCM IRz T8 TCM 75 RIREh %34 12 4~ LED ( 5t 4 /> RGB LED ) , %7 il % & led_mode =
1h/2h/3h/4h 34T 1/2/3/4 RARCRIFATECE . WERMKRESS , TES A scan_order x (x=1. 2. 3. 4) fiifE
NN PRI . 7R 4 RERSEUT |, BRIAY & M OUTO £ OUT3.

TCM ZXzh#nokzh 1 2 12 4~ LED , B 1 2 4 XA Y = 1 Z8E M. 4FK LED_xy (x=A. B. C.
D;y=0.1.2) AT LED FIZFfFasma | % LED ##:3] OUTx (x=0. 1. 2. 3) . HdnZinE
7-1 Bz

xR 7-1. TCM IEshiE T F /725 A9 LED &K

LED B7%
FREBPH LED &7k
ouTOo OUT1 ouT2 ouT3
OUTO (A) - LED_AO LED_A1 LED_A2
OUT1 (B) LED_B2 - LED_BO LED_BH1
LED /1%
OUT2 (C) LED_C1 LED_C2 - LED_CO
OUT3 (D) LED_DO LED_D1 LED_D2

7-4 (1A ) - W T7-5 (2%AH ) « K 7-6 (3 R ) A 7-7 (4 RIS ) R 7 7N B .

B/iE
N T ERESNROE , /£ RGB LED M | UK 4L LED J{ETE LED_x1 (x=A. B. C. D) fir
B
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—p— RedLED
—>— GreenLED
—p— Blue LED

LED_AO |LED_A1 |LED_A2
] SCL OUT1 [ - - -

LP5812

%[] VCC OUTO [
C1

I [

N

] SDA OouT2 [

E|] SYNC ouT3 [lj

GND
A 7-4. TCM IRFHE, , 1 kI # (led_mode = 1h , scan_order_0 = 0h )

—p— RedLED
—p»— Green LED
—p— Blue LED

LT

tEDAO LED A1 [LED_A2

] SCL OUT1 [
LP5812

LT

%] VCC OUTO [
C1

I [

T

tED_BO LED B1 |LED_B2

] SDA OuT2 [

E|] SYNC ouT3 [lj

LT

®
z
O

I—0

B 7-5. TCM IRzh#E , 2 ¥%k334% (led_mode = 2h , scan_order_0 = 0h , scan_order_1=1h)

—p»— Red LED
—P— Green LED
—p— Blue LED
Vi
%{] vece OuTO [} * *
c1 *
0 scL ouTt [ [LED_AO |LED_A1 |LED_A2
LP5812 * *
- [1 SDA ouT2 [} LED_BO |LED_B1 [LED_B2
[|] SYNC OUT3[|3 tED_CO LED_C1 LED_C2

GND
& 7-6. TCM IEEh#E, , 3 ¥k{3# (led_mode = 3h , scan_order_0 = Oh , scan_order_1 =1h , scan_order_2
=2h)
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—p— Red LED
—pP— Green LED
—p— Blue LED
vee ouTo J}

1T v v
c1
LED_AO |LED_A1 |LED_A2

[0 scL OUTI
I LP5812 * *
= LED_BO

g soa ouT2 [ LED B1 |LED B2

LT

LT

T Y via 44

oUT3 [}
LED_CO LED_C1 LED_C2 LED_DO LED_D1 LED_D2

@
b4
o

[I] SYNC

I—0

& 7-7. TCM IRFHE, , 4 k33 # (led_mode = 4h , scan_order_0 = 0h , scan_order_1 = 1h , scan_order_2
=2h , scan_order_3 =3h)

7.3.1.3 BE SR

TR A IR B 0T DA A i B2 IR A TCM BR3)K 2 7 K3 %4~ LED. i#id#% & led_mode = 5h/6h/7h H#t1T
1/2/3 RFHGRECE IR A Wi, WERIHKREUE , FES A scan_order_x (x=1. 2. 3. 4) fEAHHEIT -
WRIG , BEEWE) LED % Zilid Dev_Config_1 ZF/728 1) mix_sel_led BHAT7ACE . N 7 45H] LED |, &7 St
ILED x (x=0. 1. 2. 3) HTHEIS) LED , 1fif LED xy (x=A. B. C. D;y=0. 1. 2) H-F TCM 3Kz}
LED.

Kl 7-8 (1 A%l ) B 7-9 (2 k3l ) A 7-10 (3 x4 ) R 1 MR FH .

—p— Red LED
VLED

——  —Pp— GreenlLED

—p— Blue LED
%[] vce ouTo [
c1 A 4
I E
T

LED_AO [LED_A1 | LED3
1 SCL OuUT1 [ - -

LP5812

] SDA ouT2 [

E|] SYNC OUT3 [Ij

GND

K 7-8. \B A IKEN , 1 k33 (led_mode = 5h , scan_order_0 = 0h , mix_sel_led = 8h )
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—p— RedLED
—>— GreenLED
—p— Blue LED

LT

LT

%[] VCC OUTO [ *

C1
I i LED_AO |LED_A1
T

1 SCL OUT1 [}—e
LP5812
] SDA oUT2 13 LED_BO |LED_B2

VLED

OouT3 [|]—<_—r

B 7-9. IR &R , 2 Yk49H (led_mode = 6h , scan_order_0 = 0h , scan_order_1 =1h , mix_sel_led =
8h )

@
P
lw]

[l] SYNC

I

—p>— RedLED
+ Green LED
—pp— Blue LED

LT

LT

%] vCC ouTo [ *
o1 *
0 scL OUT1 [_4-ED_AQ |LED A1
LP5812 f *
T

| sDA ouT2 JLED_BO |LED B2

VLED t
SYNC
Ell GND ouT3 [I]—q——r LED_C1 LED_C2

& 7-10. IR &I , 3 %k$9H# (led_mode = 7h , scan_order_0 = 0h , scan_order_1 =1h , scan_order_2
=2h , mix_sel_led = 8h)

7.3.1.4 B 1R

LP5812 fERE S B Ha i | Pl S L R %, @it i E clamp_dis = 1h ( BRiAN 0, BIJS HiZ3hAE ) Al LI%E
FHERW .

TEFF R B A i PWM S b7 31 8] 8% 78 25 (1 B 1) 399 R) 4 b ) BB R B gl A7, 78 Dev_Config12 77 47 4% 1)
clamp_sel fi7 F BB 1Z{H. AR A8 ER T AN FEA R B A5 .

VCC A1 VCC - Vs Z A ] LIE Vinig FH TG OUTX (x=0. 1. 2. 3) , Hrf Vi /& LED IEA L. %)
GERTSEIUE XA TTOC FET (90058 F A BT X6 FEIR BIF A T8 i, ATV BRI 23 22 i 2 FH 4 b rb 18 B A00RT R 0] 585 1)
e HTHEMI R FET 5B A s s B AR R AR, PRt mT DLk S 7E 2V BR AR LED B H B 1a) HL
[Eo Vmig B 4 MikT , B4ki@iE Dev_Config12 2747 2511 vmid_sel fi 47k , Al Fl TANEZEA LED (A IE
IF1) FE, S 3
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ouTo
OouT1
ouT2

OouT3

ouTo
OouT1
ouT2

OouT3

7.3.2 B

Switching Blank time
period period
I !
< » |
vee ! ! L_
! PWM off __, [
Vinig -—/ © \A:

& 7-11. clamp_sel = 1 B I ELE BB

Switching Blank time
period period
A ! X
< » |
vee ! ! L_
i T 1
Vi __I/ PWM off\: |
VCC‘Vf————t- ————————— +t-———— -
VCC - — b L
|

Volta%;e clamp to V,
|

——d—d
|
|

& 7-12. clamp_sel = 0 B B EFIH R

FIEI 2 APERAE RIS LED RS RS , AIMAE LP5812 fSEEUL G

© XFTA LED #HTA R 1 ALscK IR (MC) #8 , Jo ik A Ha b
© XA LED BEATHIE 8 A7 s B (DC) 2

TEA B B H IR louT max PIEIE 1 A7 max_current #3474 FE. max_current ERIMEJy Oh , B LED #%

KHRERINBLE Y 25.5mA.

R 7-2. BEKHR (MC) ik E

1 AL KHLIR (MC)

e

+Btffl

lout_max (mA)

0 ( BRIAME )

0 ( BRIMH )

25.5 ( BRIMH )

1

1

51

LP5812 nJ LA il sl LI (DC) ZhAEH M 15 &4 LED HYUEAE At , S0 KPR BE I/ LED Bin 2 8] 5 B fhi 22

TSI — B B oR P RE -

HIRAE lout max 1 0% 2 100% JEFE A BA 256 MHrERetfT 4, EEKIAE Y 80h 1) 8

P ZF AT A R I AT IR AR -
R 7-3. HHR (DC) ALt E
8 fir S EEY (DC) &A%
1 H Er =
— Jﬂfﬁ?ﬂ ‘I‘ i&%’] OUT_MAX
0000 0000 0 0%
0000 0001 1 0.39%
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# 7-3. MR (DC) Akt E (4:)

8 i/ HY (DC) &7
I a]aad
:ﬁiﬁﬂ ‘l“i&‘rﬁu OUT_MAX

0000 0010 2 0.78%
1000 0000 ( BRIM ) 128 ( BRIAME ) 50.2% ( BRILH )

1111 1101 253 99.2%

1111 1110 254 99.6%

1111 1111 255 100%

WAL E MC 1 DC , " LAMEH T FE 3 tH FAEA R B R 0 A
lour (MA) = IouT_max X 755 3)
TCM JRB 5 AR 5 ARSI R A4~ LED H-FEy R iy 2K 4 s

lout , DC
Lavg (mA) = =N X355 X Dpwm 4)

© N AR B E
° DPWM ZElli PWM )J_‘T#I?Hﬂ

7.3.3 PWM 5%

LP5812 ¢ LA 24kHz B¢ 12kHz M1 8 iz PWM 5% , H Dev_config 1 2 fE# i) “PWM_Fre” fi7fid
B. WEE 6MHz R 2 H T4 K PWM 4. @it Bl B Dev_Config 11 Z1E#sH i) “vsync_out_en” £ , aJ L
SYNC 5| B E N PWM B ehdi N sl o WRAE B B 5 3hm 5] 346l 0 K8 h 24 LP5812 , AT s
HAT LA K LP5812 SRAN % H 3% 2 — AR F 5 5, DL K 1A) s 47 i B i A L

4~ LED "IlCE N 3 MAFEE PWM X 5FAHAL © ARl FRAIAIS . B4~ LED BI%F 55117 i1 Dev_Config_7 %=
Dev_Config_10 #{7#:H 1) “phase_align” fi st E . @I EAFEMAFTIHF LED , AT LAKK PR R G FE IR IR
WAE . N SO A A AR T AR A BTG . B 7-13 JBoR T PWM X5 AHAL. TERT R FFH
PWM ik i) EFHEAE PWM JESHIFGEI [ € . A A5, PWM Bk b S PWM R S B E | Tk
PREPIAN T ) EAER . FEJS FREFEd |, PWM ki) R BV PWM & A S5 o [ 5E

PWM Period

1/fowm
" p!
\ I Half PWM Period

_>, le—1/2fpum
> Forward
ON : Alignment
|
| | |
| L |
[ | Middle
: OlN : Allgnment
1
| [ |
| |
a1
: ON
|

B 7-13. PWM X} 5% 5 %

OUT Current

4

Backward
Alignment

I
i
L

»
L
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LP5812 i Fidid Dev_Config 5 Fl Dev_Config_6 #7725 ) “exp_en” AU GhR S AC B 8 B ih 28 5k 2%
PR o B A R RO T, SEEUR N IR AP RO SE R . 2R AR EEAE PWM (5 2S5 EE AT PWM 5 5 i 2 [R] B
HHERLMEE |, nASMNS SN SR ERER M RIS HI k. 8 M2k T Huth 2 in &l 7-14 Fios.

100 % 4
A

80 % r /
60 % /
° Linpar / /

PWM Duty

0% i | A
/ 4 ,
20 % S / e
rd //

o%k

0 32 64 96 128 160 192 224 255
PWM value (8-bits)

E 7-14. LR PWM 76 f 28

7.3.4 HZ5)E 5| B

LP5812 SCHFTEF B 20 § F 450 R 441454 LED ¥ DC 1 PWM. fEFFEAT , LED HAHGH & 2 /738 H
FEPEhIE LB e . 7EE BT B4 LED #SH 7 E gl 518 G5 8 S AL BE 2% 2 ) B AT S BE H
MBI . B 51 B 3 A2 51 % 5T (AEU) Al 2 AN 5 5.0 (APU) ZHRL , R SEE A A6 i 20 )
o —/~ AEU Hi 4 4~ sloper 4L/ , A T-S2BUR NIR AR .

WE TR ShE 5 A E S | K start_emd &% BRI ZE [ B AT, ATREESM R H 4 LR i ER .
£~ LED 1) PWM H I HICIRZAS AT A PWM_value 77 {7451 pattern_status a7 255200 N T RIESEHUES R
e | IR I% pause_cmd LLE S

7.3.4.1 ZE 5) BB

LP5812 f¥1f34~ LED #8A H CLIahE 51 % | nlsell A L vs IR RO . 18] 7-15 38 LT — AN e B I 3 5] S48
Ko 3 ABhi 5% H 0 (AEU) 1 2 AN s (APU) Uk 1 shimi 5] S pi. @l ki [ E o 0, T L
Bkid AEU2 Fil AEU3. 7EH F430F , 4 LED ) LED H3ft Al i#id Autonomous_DC #i A7 #e (T 13 & .

Animation Engine Pattern

<
<

Animation engine pattern playback times - PT

vy _PT1 PT2 PT3
APU1 |—">| AEU1 Iu>| AEU2 IJ—L| AEU3 APU2
A 7-15. ZhiE 5] 2R
A E AR AFEF A APU F =4 AEU |, B 2 AN BT E
« APUx (x=1. 2) : ZhmEERIT , AN RICERE—NHE T,
« AEUx (x=1. 2. 3) : shm5|#¥50 , 4 54 PWM{E ( PWM1 £ PWM5 ) fil 4 ANFEME (T1 2
T4) .
« PT : AEU1+AEU2+AEU3 &S (] , B 2 AEREE 0/1/2/ TR [A]
* PTx : AEUx (x=1/2/3) &S (8], BA 2 A AR E 0/1/2/ G BRI A] o
7.3.4.2 Sloper
Sloper A&SLHLH ERANMKE S E AR, ©al DAE WK EEHE T AZH M “PWM_Start” F
“PWM_End” ¥] 256 LIk NBIK HACE | Wik 7-16 . 8 £ PWM 25k n] 76 sl B 7 PWM 5 & 2517 a% Fh ik
ITHRE |, AT Se B HE R 2R . Sloper ] LA S e Bof b h £k

»!

>
|
|
|
|
|
|
|
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=

/
|
|
|
|
|
|

PWM_Start T

&] 7-16. Sloper MR~

A gmAEIS ] T WI7E Os £ K4 8s Z AL , A 16 4t , 113k 7-4 .

R 7-4. W] GRFER TR
PR oh [ 1h [ 2n [ 3h [ 4h [ 5h [ 6h | 7n | 8n [ on [ An [ Bh | ch | Dh | Eh | Fn
il (4 ) | Os [ 0.09s | 0.18s | 0.36s | 0.54s | 0.80s | 1.07s | 1.52s | 2.06s | 2.50s | 3.04s | 4.02s | 5.01s | 5.99s | 7.06s | 8.05s

7.3.4.3 Zm 5] 2 $E 5T (AEU)

AEU 228l H Eahm U i EE ST, —4> AEU 1 4 /> sloper 4H1k. A 5 PWM {& , A] LAZE AEU Hfic &
4 NIEME. BA PWMx (x =1, 2. ==, 5) #ATLATE O #| 255 Z [HJHTATRMFE , Tx (x=1. 2. 3. 4) Wik
$£ 0s 2| 8s Z[H[MME , A 16 2 , IS MK 7-4. WRPIAFHALH PWM EAHSE |, U5 B 70 BB I B] P9 ORFEAN
AF, M Tx WEN O, ¥BkidiZ sloper. N T #E% PWM {HRRBAL S HINER , 1% sloper HITFIEAILE R PWM
TEMIA

JEAY PR RIS R RN 7-17 P

PWM2 PWM3

& 7-17. ZhE 51 28T - w5 1
K 7-18 HF R T R B IERSCR R/ . £E PWM _E TR R BB BOS B 2 NASE R3S, DASEEl B 4% (105 .

& 7-18. FHE 5] 2T - ] 2

7.3.4.4 FIEEEH T (APU)

APU & SCNBh A QT UG A 25 A i B 5 1) . APU 35 1 ANIFIAE |, ATk 4% Os % 8s 2 RI{H , 5 16 4% , i
SR T-4. WP IZMEKERN 0, MPkid APU. APU1 K52 fE A APU1 JETH Y AEU # PWMA1 {8 , 7 APU2 1)
SeEATR APU2 ATTHIF AEU ) PWMS . K 7-19 JE/R T — el oR . i (0E H AEU2 |, [F
APU1 = AEU2 ) PWM1 18 , APU2 = AEU2 ) PWMS5 14 .
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AEU

& 7-19. APU /=%

7.3.5 (RIPATLHT
7.3.5.1 LED FFEt&m

LP5812 £ T LED JFE#AG M (LOD) Zhie , H T4 iAo JF % LED 5l ik, M KHERKE N 25.5mA
I, LOD BB N 90mV ; 4 KHLIA K E N 51mA I, LOD HIfE N 180mV. Ny 7 3K L8 A ik |] | 1V 24tk
LED ) PWM % =T 25 B A4 BE44T LOD. nbit LED BAME b (i 7r i 3 AN E B NAL T LOD BIfE |, 4>
#1% LED [ LED FF #1500 35 25 M. 1) LOD_status 271785

A LLEILE 1h B Fault_Clear %4784 “lod_clear” {7k % LOD #5rd. N5 LED TR |, HHX
1 “lod_status” Hiks H & EH 0.

Dev_config_12 ZFFfF#&sH I “lod_action” £ A LA & far I 21 6 4 b f5 i #4F . 24 “lod_action” i E 4 1h
i, LED JF AT 2E i) OB oG P, DA S AT AT AN o] 000 19 o) /. >4 “lod_action” £y O B, kil F] LOD J& AR HL
(R HARIRAE . LED F 2% S I AR AL AE 1E HIRES AT
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7.3.5.2 LED 45 %4

LP5812 5%/ LED JgAadll (LSD) Tht , rIkw i hE k2% LED 5I#EH % . @i 7E Dev_config_12 & {7
FfL E Isd_threshold , LSD {4 BI{E 7] LABCE A (0.35 x VCC) V % (0.65 x VCC) V Z [AI[fIME. A T 3R L1k
M), A4k LED () PWM W& & T 25 I A REHAT LSD. @it LED BIfK Rt s FRAEES: 3 AN & T
LSD e , W<x4¥41% LED 19 LED RLEg MLk & 45 A R ¥ LSD_status 7 474

BT K 1h 5 Fault_CLR #1783+ 1 Isd_clear , A] LLjERR LSD Arii. Wik LED L ECIRSHRE R |, KM
Isd_status £/ F 3 BN 0.

Dev_config_12 Zif7-#s ¥ “Isd_action” o7 nJ L e A Wl 21 FF 26 5 W 5 1 e 2. ks “Isd_action” A7 E A
1h , WFTE LED #0K 5G], IXFRAES K20 (OFAF) $#4E |, AT k75 2 ) 8 S BV E IR . Ri% “Isd_clear”
e Ja , FEARHURES . 2 “Isd_action” iy O BF , kGl E] LSD JE A KRBT HALERME . NAEEHFRET
AT LSD Kl

7.3.5.3 #ocly

—H R IT 150°C |, LP5812 [ LED Rah#s i St AR . FE LED #<=M LLBE S R 8 1F . U45iR
P& HOC ik Z I 130°C LLURES , LED IRBI8 46 F5- K217 -

7.4 S3FThEEAE R

K 7-20 J&/~ T LED 3X3h 38 RSN

VCC power up

INITIAL Any state

Chip_EN = 1

A

A
STANDBY '

Start_cmd or Updata_cmd
with at least one LED effective

Stop_cmd

& 7-20. LP5812 ThREAER

« INITIAL : VCC FHiJG , #2 i AWIURIRZS

« fFHL: 24 Chip_EN % E N 10, 23 MWIIEIRSHEAFFHUIRE . 45A T LED A ukzi ® Stop_cmd
B, B AT DU IE# HE AR HIRES |, 503 24 LSD_Clear = 1 i , )\ OFAF BEARHLIRES .

* NORMAL : {—A kA LED AN |, 8 EMNFHLEN EF RS - X FFaniisl |, 20— LED f#ifg
(PWM #1 DC &EANO) ; X T HEMHA , 20— LED g2k Start_cmd.

« OFAF : M4f&3%| LED %% H LSD_Action = 1 i, #3#FK3E N OFAF (JEHF R ) IRA. 7 OFAF BislF
Fif LED ¥%E°K. —H LSD_Clear #5 A\ 1, #3452 E i NFHUIRAS
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7.5 4ifg

LP5812 5 12C FpifE R TE A o % 8 SR br i s ( f K 100kHz ) « BB ( Fk 400kHz ) FodRsi+ 1=t
(K IMHz ) o iZ8 1 EA 4 DRFEFS bR A | ATE—% 12C R i 2 iE TN IFRE S .

PC $#5%%

FERFEH{E 5 (SCL) M T IIA] , SDA 25 i Hs b AURAFREE » HAThud , HAER B 5 R AT I 4 BE 2
HAREIPIRZS o A SIS LS X Bt AL i 1 TR M S5 ARIEAT 0 2K e A Bl AR 52 O SCL Zyimy BT
SDA {55 M B 2R AP 4. 58 1R 2658 O 2 SCL Jymi BT SDA MR HL - 21 vy P e . S 2k 40
FHEIGEERBNIE LKA SRR R ZJEPRNIRE | HEF IR %M ZJE AN WK . R K
EE , SRS T LVE R R R SR E OB SRR SR B DD e B RS A .

FEABE 7T UE BRI U RS TV SR BRI ik o 400 2 2 A B DA IR B ik v S 1) R 7 SDA
L8 (W) o IZARPEESS O NI BT IR SDA LA AR, FORTIN . AR RS TS A R
o
FEREAS 7 IR BN — Al oh . 40 T2 IR i, RICER D AUE R AN ( 2 E A ) BREEE 7RI B
Wi B B R — AT AORIAOE SRR MR S R . S AR S A Bkl ( S E AR ), (ERH
SDA i R
PC $# 50
Mo bk ANEHE AL AE R AN A P DL 8 L AR AR, B e kiE MSB. BRXCAIRHMIIALE 71 1 THR , TN 5
B itk . A A7 st bk iR 2 AR 4 NEBUE AL, A AF AR UL oA 8 MR i B AE M bk 75 2
e F ORI B 3hid g Thae | AT A — UORIE X 2 NS A A7 85 HEAT BRI W
RAESE | WIS FIRIE . 0 4 F6L 3 HERFRGE | ES T 4.

% 7-5. 1°C Hdfik X

Huhb=s 1 B F ik A7 ARkl RIW
A £z 6 £z 5 fir 4 £z 3 fir 2 Az 1 £z 0
AR 1 ° 1 4 f3 %9 1fr #8f [R:1,W:0
[ 1 1 0 1 1
AR L
HuhhFI 2 £r7 fr 6 fr 5 fr 4 £r 3 fir 2 £ir 1 £z 0
574 56 fi %5 fir % 4 fr 31 %24 £ s 0 fir

I
9 8 9|

! I

i I
Data Byte 1 Data Byte 2 | ! |
(oo Xlre ) /]
I | |

I I

| I

Stop

ress Byte 2

d B ! |
3 G0 €3 N €0 (3 (G A8 00 (09 e o

1 Data Byte 2
7 Yoo

(o7 )+ (Coo Haex X or ) (Lo X

& 7-22. 12C i£EU

7.6 F A7 AR
AL T LP5812 Z5 A7 G AV
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R 7-6. AR BUBRY R

L] R i
BEERRA
R R EK
RC R {5diig
C BiEE
R-0 R 5l
-0 IR [HE 0
=P\ 1|
W s BA
WOCP w w
oc 0 BIiE=
P R 1)
S AL BERIME
n EEEE A
2 7-7. LP5812 S 7 3em )
A fEA AR S ok (+oNik Uit R
)
ChipEN Chip_en 000 &l RE R/W
CONFIG Dev_config0 ~ Dev_config12 001 ~00D PR E TR R/W
T CMD Update_cmd 010 MBS Hrdr 4 - R EREILA4 )5 CONFIG % |RW
TERAH K
4 CMD Start_cmd 011 H L i 5 By A B BOR 1% B TR Bl RW
{1k CMD Stop_cmd 012 LED JR5hsf k44, LED JR5h 8 H tdn 4 M | RIW
I FEAIR A HE AT IR A
#{¥ CMD Pause_cmd 013 et AR RIW
4% CMD Continue_cmd 014 EER AR el R/W
LED EN LED_EN1 ~ LED_EN2 020 ~ 021 LED flift 27 174 R/W
i CLR Fault_Clear 022 Fi-T1E Bk TSD/LOD/LSD #bi (¥ b i b 25 72 4 | RIW
=L Reset 023 BAEE N W
DC_Manual DCO ~ DC_D2 030 ~ 03F FHMER TR LED mAiBE R/W
PWM_Manual PWMO ~ PWM_D2 040 ~ 04F FHE TR LED PWM # & R/W
DC_Auto DC_Auto0 ~ DC_Auto_D2 050 ~ 05F B3R T LED Rk E R/W
LEDO AEP Tp, PT, PWM1~PWM5, T1~ [080 ~ 099 LEDO i 5| #4550 % R/W
T4
LED1 AEP Tp, PT, PWM1~PWM5, T1~ |09A ~0B3 LED1 #hmi 5] 4451025 R/W
T4
LED2 AEP Tp, PT, PWM1~PWM5,T1~ |0B4~0CD LED2 #mi 5] 4124 R/W
T4
LED3 AEP Tp, PT, PWM1~PWM5 , T1~ |OCE ~ OE7 LED3 3him 5] %1 24 R/W
T4
LED_AO AEP Tp, PT, PWM1 ~PWM5 , T1~ |0E8 ~ 101 LED_AO zhim 3| ¥k &% RW
T4
LED_A1 AEP Tp, PT, PWM1~PWM5 , T1~ [102~11B LED_A1 zhim 5| R % R/W
T4
LED_A2 AEP Tp, PT, PWM1~PWM5,T1~ [11C~135 LED_A2 3 5] #4555 RW
T4
LED_BO AEP Tp, PT, PWM1~PWM5, T1~ |136 ~ 14F LED_BO il 5| izt 24 RIW
T4

24 ERXFIRIE
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# 7-7. LP5812 HFAFMRET (42)

LED_B1 AEP Tp, PT, PWM1~PWM5, T1~ [150 ~ 169 LED_B1 3hmi 5] %\ 2% R/W
T4

LED_B2 AEP Tp, PT, PWM1~PWM5,T1~ [16A~183 LED_B2 i 5] # X5 % RW
T4

LED_CO AEP Tp, PT, PWM1~PWM5 , T1~ [184 ~19D LED_CO 3 5| X 34 RW
T4

LED_C1 AEP Tp, PT, PWM1~PWM5 , T1~ |19E ~ 1B7 LED_C1 Zhimi 5| 44 X 25 R/W
T4

LED_C2 AEP Tp, PT, PWM1~PWM5, T1~ |1B8~1D1 LED_C2 i 5] Sk 24 RIW
T4

LED_DO AEP Tp, PT, PWM1~PWM5,T1~ [1D2~1EB LED_DO 3 5] %k 025 R/W
T4

LED_D1 AEP Tp, PT, PWM1~PWM5 , T1~ |1EC ~ 205 LED_D1 3him 3| #8125 % R/W
T4

LED_D2 AEP Tp, PT, PWM1~PWM5 , T1~ |206 ~21F LED_D2 i 5| %4 X 2 %t R/W
T4

WA TSD_Config_Status 300 TSD {RASFIRL B 45 157 F R 77 17 9% R
LOD_Status1 ~ LOD_Status2 301 ~ 302 LOD R %5174 R
LSD_Status1 ~ LSD_Status2 303 ~ 304 LSD RE&EFH R
PWM_Internal0 ~ 305 ~ 314 LEDO ~ LED_D2 A &5 PWM 1t R
PWM_Internal_D2
PATTERN_Status1 ~ 315~31C AEP JRA&Z774% , FILMER LEDO ~ LED_D2 ff) |R
PATTERN_Status8 Kk
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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 MR

LP5812 & FLA7 [ £ 3 51 ks RS0 4 x 3 4K RGB LED JK&%. LP5812 e b i T4 i
f , LED itk LA 25mA BEOUHFE 0.4mA, 7EHib it s ST (Il FARgs. 96, MTFaE. VR HHL,
RGB Flbr. EfE A BRI TR ) B, LP5812 A48 & DMEDIFE RN E A2 (40057 LED FEUIRCE .

8.2 LRI
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8.2.1 /7

l 8-1 s T — AN ARG | Zn Bl — A~ LP5812 iliid 12C i@ {5 4Kk5) RGB LED.

Vmcu

4.7kQ 4.7kQ

]vce

MCU

{] SCL

|||—

{] sbA

f[l] SYNC

LP5812

—P— RedLED
—— GreenLED
—p— Blue LED
D
OUTO [ 0
ouT1 [ D1
ouT2 [} l D2 |
ouT3 [] I@ |$f+ |
[r D3

GND

& 8-1. AN - LP5812 IK5h RGB LED
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8.2.2 #i12H
B SR T 8-1 MR S

* 8-1. ®itsH

SR &
L PNGEN 3.6V % 4.2V ( H— T HIb LR )
RGB LED ##t 4
LED R KPR (40, 4. #6) 12.75mA. 10.2mA. 10.2mA
LED WM Hif (40, & #) 51mA. 40.8mA. 40.8mA
LED PWM #i% 6kHz

AFIBE R LED # A FRCEE .«

41t LED : LED_A1. LED B1. LED_C1. LED_D1

4¢¢ LED : LED_AO. LED BO. LED_CO. LED DO

Wit LED : LED_A2. LED B2. LED _C2. LED_D2

8.2.3 iR

A R LP5812 4l i id AR |, Gdfofhikse. LED Wah&s T 8 RN H 7wl
8.2.3.1 A\ B ARER

A AL AUR W RESEIL R F . BAR 10 u F S\ AL 4 2 DA A2 K 22 B8 PR 5K, 5Lt ) DA P K R A SR Dk
AN ISR . A R S LM i HAAURE PG R A e, ot i ) 03B BR & #E VCC 51 Ak 51 24k
Bo IXPIREE M Bl R A AR e M, EEESUAARE . AEIXAEOLT |, RS R A AR AT A IR TR
BHVUMOREE RS (HEERREASS ) 7RI RS
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8.2.3.2 pfEE R

VCC LHG , AI7EHAT I12C WSk |, BCE chip_en = 1 kR¥IMAILERME. SA)5 , ATLLK CONFIG HA7as it E
NBISMECE . ¥ CONFIG Zrffds)a , MAUKIE — K i dr & 4 REMEIC B LR . W LIOAEEAS LED 8 T3h

o H R, RAEREIE e E , Bt A 243
PRI iR AR 00 s

Power up VCC

¢ Wait around 1 ms

Execute 12C slave
addressing

y

Write chip_en =1 to
initialize the device

v

Write device
configuration data

«

A 4

Send update
command

l Read config_err_status

Set mannual/
autonomous mode,
LED enable/DC/PWM

i Read FLAG registers

No fault h > N Power off the device and
O fauft happens inspect hardware

& 8-2. fmiEit 2
8.2.3.3 fmiE Pl
FOREL 1 8.2.2 BT SEL , WIS HE U N mED IR,
VCC LHIJ5 , %fF K4 1ms

1. PAT 1PC NEZEFHE (HRPEAEE | B3 RRGIRED )
2. WHE chip_en=1, JFHZT (¥ 01h BAE £33 000h )

3. W H# max_current = 1h LK LED S K% BN 51mA (4% 01h SAEFF2E 001h )
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4. ¥ E led_mode = 4h DI#¥ LED AR B N 4 A MRS R (% 40h BN EFFESE 002h )
5. &K HE Isd_threshold = 3h LB i AT 551 1) LSD & ( K+ 0Bh B A\ %774 00Dh )

¥ PWM S, FFIF. Fahok B0, LI Bofe iz, M55 % vsyne B, 4B a]
EHAL B B R NERAME . ( FEHAN N AR, AT DA B X LEThRE )

ROE T A UL e L B 5 E (K 55h B A& 74 010h )

BL[A config_err_status LA A fic B /2 75 1IE#f ( REUE772: 300h )

JERTA 12 4~ LED ( % FOh 5 A% 778§ 020h , ¥4 FFh S A& 725 021h)

Bl LED FUEE IR BN 51mA | K gttt 50 LED FIIG(E IR BN 40mA ( ¥ FFh B A\ &75¢ 035h.
038h. 03Bh. 03Eh. ¥ CCh 5 A\&7£% 034h, 036h. 037h. 039h. 03Ah. 03Ch. 03Dh. 03Fh)

10. % E 100% 545 tL LS5 LED (% FFh B A\ &7%5% 044h - 04Fh )

© ® N
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8.2.4 WS tERE L6 K
TR T AR

PWM i = 24kHz LED_AO0/A1/A2 fii

PWM #i#% = 12kHz LED_AO0/A1/A2 fii

TERTEREIT 8] tew gLk = 1us
K 8-5. OUT0. OUT1. OUT2. OUT3 iR Es %
¥ A

led_mode = 4h led_mode = 4h
] 8-3. OUTO. OUT1. OUT2. OUT3 Hi#£k#s Al | & 8-4. OUTO. OUT1. OUT2. OUT3 KTkt A
TR TR T
5| |
T N

TFRTERE 8] tew gLk =21's

& 8-6. OUT0. OUT1. OUT2. OUT3 ML %
;3,2

Sl

phase_align_a0 = Oh , phase_align_a1 = 0h ,
phase_align_a2 = 0h , PWM = 127

8-7. PWM %55 C.2&

phase_align_a0 = 1h , phase_align_a1 = 2h ,
phase_align_a2 = 3h , PWM =127

& 8-8. PWM X}3%&.)3 H
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8.3 HLYFAH AN

LP5812 it ] LAk i HL S A 2.7V & 5.5V (1) VCC fEHRIER TE. 7F BRI ASUR GWaERF , X
FrH RSB RN 2.7V £ 5.5V (46 LED HiE , DLEIRENACE v LED JnH.

8.4 1)

8.4.1 i /G75H

B\ HLAS A TR ELEE I VCC 51T GND 51, DABEIRHI N FIRSUK . X T OUTx (x=0. 1. 2. 3) , KM

I PG R AT A B AR A B TR M i IR, DAL, AT eyt A B AR — E BRI 98 , 3 SR PRI AR M AR AT 2
N T EIFRAERE |, THEBCK SR 51 RER I 2 1R K.

8.4.2 7ijia bl
—>— RedLED
—>— Green LED
—p— Blue LED
I Copper plane
[ 8-9. LP5812 DSBGA 33 i Rzl
—>— RedLED
—]>— Green LED
—>— Blue LED
&l 8-10. LP5812 WSON Hf 34 R n
32 JER VIR 1 Copyright © 2025 Texas Instruments Incorporated
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9 BT HF

THREEKEIFR TR, TR T TIPS ERE . AT R & AR o 77 10 T B A .

9.1 UYL HE

9.2 BCARY B HiE &0

BHRWCCRIERIE N | W FHE ti.com BRSSO s @Ay AT EEM , R AT S O S AE R et
B, ARERIFEEE  WEEEAT OB SO E BT it 5.

9.3 FFEIR

TIE2E™ 32t TREMPEESE TR, WHBEMNE KRG RE. S BIER@EMET#E. %
A A et B C R, RIS T R POl B S B .

BN A STk S IR RAET Rt XU E AR T BARME |, HEA— & & TI B A &S
TI A48 FH 253K

9.4 Fitn

TI E2E™ is a trademark of Texas Instruments.

Fr A RibR A B BT & e .

9.5 FHHR B SE
B (ESD) S RIX AN E R RS . FEIHACES (T B BOEEIE 2 F TR S S AL E T A R F B . SRAS I8 <3 IEAf O b 3

A FIRRT | TR SRR .

m ESD HHIR/NE FEGUNIERERE S , RIS . F% LR R TR A 5 2 BII0E | X2 R vIE R 4iin) 2

OB R AT RE 2 T EUE 5 H R AT RS A AT

il

9.6 RiE%R

TI RiE#E AARERY| IR TARE. & RS A .

10 &7 J7 i

T 0 PAHTRRCAS (0 509 A 8 5 4 BT RCAS 1) TR AN [

Changes from Revision B (December 2024) to Revision C (February 2025) Page
¢ FARBIRIDIRII T URL ottt 29
Changes from Revision A (August 2024) to Revision B (December 2024) Page
S | =1 = R | ST 4
o IR T EBEEITAMER A EN ON BE .ot 6
o R T EBAUREPEZE I VEN 1 T VEN L ovooeeeesoeeessssoeeeesesoeees s oeees oo oo 6
T R I oottt ettt b et b ettt e et se et s et et neea et ee 29
T T TR IE A et sttt 29
Changes from Revision * (September 2023) to Revision A (August 2024) Page
© IRIITT WECSP EF T oottt a et 1
T R = T 6
o INITT DRR (WSON) B BB I ettt ettt ettt ettt et et e et et et e s testeeaeeteeresseereerea 6
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PACKAGE OUTLINE
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NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSD0008B WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
(1.65)
8X (0.6) —1 SYMM
¢
1 1] | |
. e
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N =E =
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|
(R0.05) TYP !
\ AJ(0575)L7
$€32’Vm | 2.8) |

0.07 MAX
ALL AROUND

SOLDERMASK—J//

OPENING

METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

LAND PATTERN EXAMPLE
SCALE:20X

0.07 MIN
ALL AROUND

\ /\
METAL UNDERJ l\*SOLDER MASK

SOLDER MASK OPENING

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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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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DSD0008B WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
8X (0.6) SQ"M METAL
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1 } -
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o + 5
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I (28) 1

SOLDER PASTE EXAMPLE

EXPOSED PAD
SCALE:25X

BASED ON 0.125 mm THICK STENCIL

82% PRINTED SOLDER COVERAGE BY AREA
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NOTES: (continued)

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

design recommendations.
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@ PACKAGE OUTLINE
YBH0009-C01 DSBGA - 0.4 mm max height
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¢
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E: Max = 1.452 mm, Min = 1.412 mm
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O — (-r¢
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D © O
1 2 3
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4228370/C 01/2023

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.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.

See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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YBH0009-C01

EXAMPLE STENCIL DESIGN
DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

(0.4)TYP

r

(R0.05) TYP

(0.4) TYP

SYMM
¢

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE: 40X
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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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 ©)
@ )
LP5812ADSDR Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812A
LP5812ADSDR.A Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812A
LP5812AYBHR Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812A
LP5812AYBHR.A Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812A
LP5812BDSDR Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812B
LP5812BDSDR.A Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812B
LP5812BYBHR Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812B
LP5812BYBHR.A Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812B
LP5812CDSDR Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812C
LP5812CDSDR.A Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812C
LP5812CYBHR Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812C
LP5812CYBHR.A Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812C
LP5812DDSDR Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812D
LP5812DDSDR.A Active Production SON (DSD) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 5812D
LP5812DYBHR Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812D
LP5812DYBHR.A Active Production DSBGA (YBH) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 5812D

@ 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.
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® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and 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
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o 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 0O O 0O 0O 0O 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)
LP5812ADSDR SON DSD 8 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
LP5812AYBHR DSBGA | YBH 9 3000 180.0 8.4 147 | 156 | 0.51 | 4.0 8.0 Q2
LP5812BDSDR SON DSD 8 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
LP5812BYBHR DSBGA | YBH 9 3000 180.0 8.4 147 | 156 | 0.51 | 4.0 8.0 Q2
LP5812CDSDR SON DSD 8 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
LP5812CYBHR DSBGA | YBH 9 3000 180.0 8.4 155 | 2.0 | 048 | 4.0 8.0 Q2
LP5812DDSDR SON DSD 8 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
LP5812DYBHR DSBGA | YBH 9 3000 180.0 8.4 147 | 156 | 0.51 | 4.0 8.0 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)
LP5812ADSDR SON DSD 8 3000 367.0 367.0 35.0
LP5812AYBHR DSBGA YBH 9 3000 182.0 182.0 20.0
LP5812BDSDR SON DSD 8 3000 367.0 367.0 35.0
LP5812BYBHR DSBGA YBH 9 3000 182.0 182.0 20.0
LP5812CDSDR SON DSD 8 3000 367.0 367.0 35.0
LP5812CYBHR DSBGA YBH 9 3000 182.0 182.0 20.0
LP5812DDSDR SON DSD 8 3000 367.0 367.0 35.0
LP5812DYBHR DSBGA YBH 9 3000 182.0 182.0 20.0
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GENERIC PACKAGE VIEW
DSD 8 WSON - 0.8 mm max height

3 X 3, 0.8 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4227007/A
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PACKAGE OUTLINE
DSD0008B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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I
|

ANANANA
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8
| ..036
8X 026

PIN 1 1D 0.45
(OPTIONAL) 8X0.35 & 010 [ClAlB
0.054) |C

4226923/A 06/2021

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.
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EXAMPLE BOARD LAYOUT
DSD0008B WSON - 0.8 mm max height
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SCALE:20X
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OPENING SOLDER MASK OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
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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
DSD0008B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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+ 1 s % & M
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1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
82% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X
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NOTES: (continued)

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