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i3 TExAS
ZHCA945 INSTRUMENTS

1. f&jfr

HEJVETHLRREL LB 7 LCD RS ik A, % LCD B RIEA
B, AT LCD Rrn ORISR Rk s . SERRN S A PR B RS RO B s ok 17
LCD #JtH) LED % H BAE M fF RN, BIMALSER 12 BT Z D ns] 36 MiTekiHEL . &
Z W LED AT SN SE L I RIS s oot SBom I AR BE SR T S i R, B IR T 4R Y 9bit 1R 75
K= ETHE] 11bit B0 R AR . BEXPREERI R, T St 7 — R ik
FIRENTTH, i TPS6116X/LM3692x/LP855x & .

2. PWM EY6F 12C EXEHI4E A

YT L) LCD W eIksh R EAFER AR 72 PWM #HF0 12C $#&]. PiRhh g
XAIFET PWM #5675 B0 0K 5 25 o AE BB R B Bl ke A 46 ROnT B2 1R 8 e e BE 4 A
M 3% 5 DC current B0 i PWM current. 12C $5# MAE G 28, B4 N 04SS9 E0s
{55, B LU ST M) DC current 2% PWM current.

MEARTEAS MR UL, TORIRSE F#E N PWM DI HITF IR 51, KA PWM (23 Ln]
DAL 3 o RO IR s ST UK I (1 F s e i, e s ] DA SEZBUASE UL L s 422 LED FLJARE AR KD
(BRI A AL e SE LA FRIR RS FEAI I B, e AT 9bit it . BEEBORMEAS, @il midk
I BRORSEIUNT PWM 5 25 LU THEOR S o5 2 b AR, SXRE R LS e ARG JEE

T4 IR H T PAFE AN PWM (525 tLEl 3 12C 158 BB #4 3 xeh Ao H HL IR, e A AT A
JHIE Current Sink HL it RS FEE 428 1] >k SN A 8t HEL ARG B 4541

HIHEARBEN W 1

'J_IIFB1
L
+ >
EA —
PWM
— > Duty Detection %
ISET IFB1 Current Sln
(1] Analog Dimming Control
R1
63.4 kQ
IFB2
= L] IFB2 Current Sink I

K 1. PWM #1224
R 2N, FRATTAT DL 2R B AR S AN R R ARG, B ARG FEEAGE D0 N H R R 1l o
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3. LP8556 At ERHE

BT AU ZERI AT, FRATS RIS YCIK S TR YRS BE -5 5 RS BEAS IR S E RS FE s R A O, e
A P B e T N P RO i RS e /ML BT LAZE RS 70 At LP8556 T B i e SEEIL Al 75 B
LP8556 14 N\ /4y Hi ks FE 115 .

T HEERIA PWM (523 LU RS BERT I, 82 ASRE A FH 7 B A od e e 2%, —Fmg 47 1 7 Ut i
o PR R ) v P A ke BN N ) 5 4 B . LP8556 I PWM SREEHIR & 20MHz, HiH PWM
KFEAIR & 10MHz . Ebtn, #ASIR N 9kHz, HA PWM (5 25 L] SBL 1R BE oA -
log2(20MHz/9kHz)=11bit. fH 5 NREEIAF] T 11bit, AA%H PWM current /N T 25T 4.5kHz
FEBL T Clir P SRR 2 LOMHZ) 5 B2 5 AT AR UE S H ROk FE AT I8 21 11bit 58 H 11bit;
— H#¥rH PWM SR =T 4.5kHz, A4 S2PrAgis 2R % PWM K BN log2(20MHz/fout)<11bit.

W RAEH 12C #HI A0, MANRRSER R E T 12C RS P %, tban, LP8556 K 37 KF 8bit 12C %
], AR FAS T 12C AT, A R B i s R ek 2 8bit; Wi LP8556 11 12C fii Ak
FESCFFE 12bit WO, T A R R >=12bit D, B4 Ho OGRS L L fEiA F) 12bit.

G N AN 52 R (R I, R 3 HEORS P ORI He 8 T R GRS SEBIL I A RS . BT 2@Fn & 3@
ATLVE R, A A E PR A E G, A PWM Dimming AR &/ ME Wik Bl 2402Hz, XM
(B KA RS 2 12bit, WL 2 dndiAdi A 12C i & S PWM Dimming AR 145, A4 %L PWM
AR /N 4A808Hz, X 1) e K G B2 11bit,  ULIET 3.

Rrset [Q] (Tolerance) faw [kHz] fewm [Hz] (Resolution)
Floating or FSET pin pulled HIGH 1250 9616 (10-bit)
470k - 1M (£5%) 312 2402 (12-bit)
300k, 330k (£5%) 312 4808 (11-bit)
200k (+5%) 312 6010 (10-bit)
147k, 150k, 154k, 158k (+1%) 312 9616 (10-bit)
121k (£1%) 312 12020 (9-bit)
100k (£1%) 312 14424 (9-bit)
86.6k (+1%) 312 16828 (9-bit)
75.0k (+1%) 312 19232 (9-bit)
63.4k (£1%) 625 2402 (12-bit)
52.3k, 53.6k (+1%) 625 4808 (11-bit)
44.2k, 45.3k (£1%) 625 6010 (10-bit)
39.2k (+1%) 625 9616 (10-bit)
34.0k (+1%) 625 12020 (9-bit)
30.1k (£1%) 625 14424 (9-bit)
26.1Kk (£1%) 625 16828 (9-bit)
23.2k (+1%) 625 19232 (9-bit)
i 20.5k (£1%) 1250 2402 (12-bit)
18.7K (£1%) 1250 4808 (11-bit)
16.5k (+1%) 1250 6010 (10-bit)
14.7k (+1%) 1250 9616 (10-bit)
13.0k (£1%) 1250 12020 (9-bit)
11.8k (+1%) 1250 14424 (9-bit)
10.7k (+1%) 1250 16828 (9-bit)
9.76k (+1%) 1250 19232 (9-bit)

FSET pin shorted to GND 1250 Same as PWM input

& 2 : Setting Switching and PWM Dimming Frequency With an External Resistor
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Reser [KQ] PWM_FSET_EN PWM_FREQ[3:0] fowm [Hz] (Resolution)
-0000 -4808 (11-bit)
0001 6010 (10-bit)
0010 7212 (10-bit)
0011 8414 (10-bit)
0100 9616 (10-bit)
0101 12020 (9-bit)
0110 13222 (9-bit)
0111 14424 (9-bit)
don't care 0 -
1000 15626 (9-bit)
1001 16828 (9-bit)
1010 18030 (9-bit)
1011 19232 ((9-bit)
1100 24040 (8-bit)
1101 28848 (8-bit)
1110 33656 (8-bit)
1111 38464 (8-bit)
Seell 1 don't care See(

K] 3: Configuring PWM Dimming Frequency via EPROM
BT BTHXTT PWM IESEHT 12C PHO6HE B AR, g Wk 1.
R

B ELA, bR B REIRURS B 12bit, B IDORE EE S RS A K

BB EREY | 1 W PWM input resolution KT-25F 12bit, A4 T M 1E K FE i KR PLIA R 12bit P86

B 2) B2 12C % N brightness 12C control, R4 BT 12C Hy NG EERIR 1), B AR R &

N 8bit.

i PWM i
HER

Fit 2 PWM TR, TRDOREFESZBR T PWM AR (FFAFEASIC B A K resolution 42 11bit,
MR RHRC B S 12bit)
1) {ERWM Input resolution KTt 2bit, ARAESHEEY R WM FEH

2) {HRWM input resolution B2 CHGHBANETL 2bit, AARSHREV N BRI

CAE 3o M o R SEBL I T B I T S BEE T kA .

4. wTSEB A

JIBr R RIRE RS A DSl 14bit (URDCREEE, il A N\ AR LA Ay HRS B[R ST K B
T 14bit FIFEDERE
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AR E A ESR ST 12bit 1Y, HnsEIR T2 T 14bit, B2 R T 12C 77 R e Sl
SEIR 8bit ARG, IAMAFER PWM DG, WE 49, HHA PWM R BHU/NT2T
20MHz/(2"14)=1.2kHz.

T G 7 B HE: DC DEEEE MIX DS T7 akE PWM Y7 A T i #r, thab Rt
DC A PWM 5675 e DC s i S HF 12bit,  Fr LA AL JE v 2 225K .

o R 2 PWM A, 84T PWM S 11bit 503 12bit, PLJ% dither [ 2bit 53 3bit
WG, 584 LLSCEl 14bit FIEDEREEE, BIRRDE.

BRT_MODE = 00 Current_Max [2:0] i Current [11:0]
I Non-linear I
Compensation CURRENT
PWM ) PWM - Curve | Adaptive
Input Detector Shaper | Dimming
| Dither |— Fg"::" L5 PWM

i

PWM_TO_| THRESHOLD [3:0]

Kl 4. A PWM i GHE R

zE LRTIR, N PWM SR /NTZT 1.2kHz, FET HBE® B 15 FME A 2.402kHz PWM
Dimming, #i7kin I 2bit Dithering #5F%, IS4 R LAERAASEIL 14bit 60 ; 53 8 27 A7 4 10 B 10 H
i 4.808kHz PWM, Z#i4hin_ L 3bit Dithering ¥5/%, A8-A4 tHIEFE A LLSZEL 14bit 1656

BEALRE EE R O TG AT BRI IN R AR, R B AT RE AN LN PWM ) Jitter,  SKERIE RS
J EL3E S A 5 T ) HE L

BEAN, H R RAR, B4 PWM Dimming SR B a] Wy 31 A4 256 Bl N (<20kHz) i
Al &% % Audible Noise. Fi#, &F LP8556 ] Phase Shift Thig, & REMREHIH PWM Dimming
AR L) H R SO 6* PWM A5 . Ean, Hird PWM Dimming 4% 4 2.402kHz i}, F4
R SO Ry 14.412kHz; T PWM Dimming #5i% 0 4.808kHz I, 84 % i HL R 0%
N 28. 848kHz.

2E FRTR, WRIET 92, 14.412kHz Audible Noise 78 7] #5252 TG, B4 0] LA e 1 4 He
2.402kHz PWM Dimming #5375, W] LAf# A 4.808kHz %t PWM Dimming #53, 4l 3bit dither
S M .
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5. SERRERAF RN

TESERRAN I, RS 40 ARG AT PR F P e SR S G O P ARG, EE R T REHT SR IN R s XU . 5
e A 7R SE B S R R AT BRI R iR RS (N BE, Phase Shift 4k P A S5 45 1) [, A0 LG ] 5
FATTAT LA R TH A 2 WOk BEAT I

1) Slope Functions [ ;

TGN BOEIEE e E ARt E, PRt A oL, X H R AR
ZHH RS . FUHRR T REASE: WA PWMASEA S &, MHPEIER, SBUER —EN,
SR VNI A a2 . JLE S, fath PWM Dimming (11 FF#T4E A R B Z [RIBkA),
REZRIANNGE .

K 5: #Hid PWM HLEE

BEXTIA BB IR0, 1 e m A PWM RS, BN jitters LUk, 7EHIAN PWM S B EiEAL
EE L T, AB 43 ] LP8556 ) Advanced Slope IhREIE— ARG IN 5 7] .

Advanced Slope 175 FE L& 6P, %TEE a #I75 b, W2 normal slope (¥, H54 ML a
P b 75 % slope time T (0ms~500ms w1 i) , MaH 5] N T Advanced Slope F#)i%, A4 H
Al ASZELE 212 (AR Ik, SEE S AT (0 P ARG

Brightness (PWM) Sloper Input
A b
d
» Time
Brightness (PWM) PWM Output

A b

Nommal slope

Advanced slope

» Time

Slope Time

K 6: Slope It = H
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N PWM [ jitter i KR EIR BN LR a ~ [a-ag, atag) 2 A8 B4R R a 2 a-a; 5L
H a B atap 2 [AARLFT 75 E MBS (] /2 200ms (B AR MR LIERD , IBAREA L a kb RALE]
HHWE a-a O 22N T a7, HidEfitb N a>a-a)'(ar'<<a)>a, FrbAREE AR EEA E
FEAR/N, BT N IR A 135 T8 R AR AT A AR Ak

Zr bR, Wi PWM input (1) Jitter TLiEARAL RIS R, Slope Function & — MBI ff T B 25
i e DR BE 1D 1) S

2) Phase Shift ] 4t
LP8556 1F Jy/NiliE i1 Ak, Phase Shift AL 45 0L T
1) Phase Shift 7] LA G H1 175Nl RS AL I R K R, R 2 PWM Bt AR
2) /Iy Boost fa t AR IR F FEIAL, AT LA/ AT RER) EMIXUE ;

3) ATHBHEENRGFDCREE, Wi 720/ PWM Dimming A% . 17 A% 1 46
PWM Dimming %53 7] § 272 4E Audible Noise, FrLLiEid Phase Shift Rl DLSZELS H LK S0
6*PWM Frequency, #E1M <230 5 s (11 D' kG 2 B 4 Audible Noise.

6. 45t

ASCEA AT 7 LP8556 WYL 2, RGBT 5 LU A SEEILTT B 1 e )25 BRI L FH A R S O
FIIF, A0 A B 25 R ARt T A 2T AT A R 3K

7. % CHR

(1) TPS61163 datasheet, http://www.ti.com/lit/ds/symlink/tps61163.pdf
(2) LP8556 datasheet, http://www.ti.com/lit/ds/symlink/Ip8556.pdf
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