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i3 TEXAS TLC6989
INSTRUMENTS JAJSVM6 — NOVEMBER 2024
TLC6989 TLC698x /XA R 7 7 S UM (7,
SPI B i tisE
15 3=

o EWESEE Vg #iPH:2.5V~5.5V
e SPIXU7=x=7/L
— %K 20MHz OF —Hi#ngkL —h
- 1 20arte—I7 TEEBDOI 7 =T VA R—k
o HkErays VUT IV A H—T A A (CCSI) 2 b
2 SRS O ES 2
— K 20MHz OF —X#iiziklL —h
— EMIitEZE L XD arsI~T Vigray s ¥
D
. ZW
F—7> Rl A ® FAULT £
SPI i fEHE AR
SPI #{EH CRC
CCSI o7 —x# A1
o FT—HANFIHARENEINEHER T DO DT —X L
T A EDIA S,

27 V=3

« TLC6983 5L Tr TLC6984 D7-th D SPI At
e

TLC6989 SPI A #fifZfetkrea oL,

e SP| 2 b

—J %L T, TLC698X T /XA A 77V CTxF
T, KT SA A1, TLCBI8X T /34 A 7 7IVNMLBELL
T 55 0 7 R DT D NI IR ER DM - T
WET, EMI EZTRIL T 5720 #ifgiray 7\c v X
fHhnc&Ed, #ET —HI%, CCSI A H—T A ADH
AT B R T A7 Eikiay Il A YT

BIhEd,

TLC6989 |Z

I, TLCBIBX DT A Y —F = —r &
TLC6989 HNER D J7 (D7 A4 /L b D A HE BE 23 B S 4L
TWET, LYAZE VSYNC =2~ KD, TLC698x 7 A
V—F = DT —HEEE L, TLC6989 (ZL - T
CRC RSN E T, 7o, 77— FA T EAEEE I
LT TLC6989 (ZL> TIRESINET,

Ny =88

BT R ) | Ryt $4R@
TLC6989 SOT-23-THN (14) 4.20 mm x 2.00mm
WSON (12) 3.00mm x 3.00mm

(1) FHAAHERTXTO N — 2o TiE
WZHDEEHRESRBLTIES N,
2) o —T AR (FEE x I8) ITAFMETT,

T A= DKE

LED Driver

B
v, ¥

VBVG
VCCIVR
1
vCcC
——e—{FAULT CLK O N
LED Driver
SDI souT
8 SCLK
S TLC6989 y :
€ le SDO : :
o ;
o : '
i ¥ Ve |
< DRDY SIN
N

K 31. R\ T7 TV -3 > DE

OV —ADTEDFREITHFETT, BRI E A BRI 20 0T, B by —/L (BEIR) 2L QO AZE03HY, TI TIEFERO BB L O
& PEICOTEL U —UMRFEN 2L ER A, EEEOBRE2E ORNCIL, ti.com TUTRHOIFEMEZ TS MLIZSWET LBV ZLET,
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Bx
T ettt 1 75 T T2 e 23
2 T T UH T B oo 1 T8 T /XA ADU D AE oo, 33
B et enens 1 BT U —SalLEEE e, 46
A FIXARDECER oo, 3 8 T U =L B E B oo 46
S AR B L OB e 3 8.2 FRFHIRT U =S E oo, 46
B A e 4 8.3 EIFICEI T AHESE T o, 50
(R RSB SR =L - ST 4 LR O 7 N 50
B.2 ESD BB et 4 9T AARBIORF2 A DY R =i 52
8.3 BB T DI I oo, 4 9.1 T /A A H TSP 52
6.4 HELETIVESE oo 4 9.2 FX2 AL FD TR =i 52
6.5 B ARIRFME oo 5 9.3 RF =2 A MDD BRI ZZITID i 52
8.8 AU T T e 6 9.4 VTRV e 52
(A T N OO 6 9.5 BAZE e 52
B.8 FAZL T Moo 7 9.6 iR EIZRE T AHEEFE v, 52
6.9 PRI e 8 0.7 B e 52
T BT oo 9 O BEETIBEE ...t 52
T BETE ettt 9 MAI=IN, Ror— BROESIER. ..o 52
T2 BERE T T e 9 MA T =T BV AE R oo 53
T B BERETET oo 10 1.2 ATTTTIIV T B oo 55
T4 TR ZDBERET R oo 22
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4 TINA ADELER
BRES Bt Jray—
TLC6989 TLC6989DYYR SOT-23-THN (14)
TLC6989DRRR WSON (12)
5 E#ERE L UHEE
FauLt ] 1 14 [ ] vee FauT [ he T 1120 vee
|
soi ] 2 13 ] onD soif 12 i 110 oo
|
sk [ 3 12 [ ] cs sck [ s i P10 ] cs
NC3 |
| —
spo [ 4 11 [ ] orov spo [l | | 90| orov
|
net [ ] s 10 ] Nec2 e [ 1s i | 8| cko
|
oo [| s 9 | ] cko N S T s 7 0] sour
SIN |: 7 8 :l SOuUT Not to scale
Notto scale 5-2. TLC6989 DRR /Sy 7 —< 12 £ WSON (I
B 5-1. TLC6989 DYY /Xy o —< 14 E SOT-23- HH—)L /5y BfHE) LEAR
THN tEE
£ 51. E ke
i A B
A FF DYY &5 DRR &5
eV 1 1 (¢} TV NEHE
SDI 2 2 | SPI U7V F—ZAH
SCLK 3 3 | SPI U7 ravyy NS
SDO 4 4 (0] SPI U7V F—2HH
NC1 5 - NC |#kiZeL., B 5Ol TEET,
GND 6 5 G |7TUR YV (ITURICHER TR ERHVET, )
SIN 7 6 | CCSI U7V F—ZAH
SOuUT 8 7 (0] CCSI U7 F—2ZHhH
CLK_O 9 8 (0] CCSI U7 Zay /7t )
NC2 10 - NC |#kiZeL., (5 5Ol cEET,
DRDY 1 9 (0] F—2 LT A EDIA T
CS 12 10 | SPI Fv 7 L7k
GND 13 11 G TR B (TTURICER T AN ERHVET, )
VCC 14 12 P VCC &EIFR AT
NC3 - TSR NC B/l 7TV R EBRST R COEZOLELNNHG T D0ELAHET,
=

(1) 1= AJ. 0=/, G=2FF, P = NC = KHH,
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6 L%
6.1 #EXIHRKER
H S COBERERMPN (o2 gy) ¢
B/IME BRME BAfF
VCC -0.3 6 \Y
- SDI, SCLK, CS. SIN -0.3 VCC +0.3 \Y
SDO, DRDY, SOUT, CLK_O -0.3 VCC +0.3 \%
PEVIZN -0.3 6 \Y
Ty BE O BRI -40 150 °C
Tstg PRAFIRE -55 150 °C

(1) TS ROTERS | DRSO ENEIL, TS A ZDKFERIZHB G O JFIR L7222 AT RE M DY 97, T i RER 113
T HESREN RS RSB B A DOV D72 D 5T | AR

 ZNBDORMTIBNT, Fo
WA ELSEES 22 LA 26D TIEHV ER A, W’Eﬁﬁfﬁ)\ﬂi’fﬁj
DN TH- TH HEREESME ) OFFES CHEM T 2L, ?‘\/*‘4’27\)‘5%

a2

RITHEREL W FTREMER Y . T /S A ADGHEME, MR, MBI 2
ERIEL, T A ADFMERED D AREENHVET,
6.2 ESD E4&
& BAQT
MEEF L (HBM), ANSI/ESDA/JEDEC JS-001 +4000
(i () )
V(esb) FREHCE I — v
F A 25T L (CDM). ANSI/ESDA/JEDEC +1000
JS-002 #EfL (2) -
(1)  JEDEC ®R¥F=Ak JEP155 (2, 500V HBM TIIIZ#0> ESD Bl ot A T RSN T RE CThHA M ES N TV ET,
(2) JEDEC ®K¥F=Ark JEP157 |2, 250V CDM CIHZE#ED ESD B 7 mb A CL A IS N A RE ChH AL B ESILTVET,
6.3 #(CBIT S 1EH
) DRR (SON) DYY (SOT)
AR AR = . ==)vA
12 14
Reua BB A A~OZRHT 66.6 127.7 °C/W
Reuc(top) BEO DA — A (i) ~O T 57.1 58.9 °CIW
Ress BB BB IR~ DO BT 37.1 54.6 °C/W
Wir BEAT/NS L~ ST A—4 2.3 3.2 °C/W
Y8 BRI FEM A~ DRI RF A— 4 36.9 54.1 °C/W
Reuc(bot) BEATMNSr—A () ~OBRHL 12.7 °C/W

(1) ERBLOEFOBGTMIEED TR OV, MHERIB IO IC o —VOBGHNEELNT 7V r—ay LR — MBS R TSN,

6.4 HEREENVESRME
H B &G COBER RPN (FHIZFLb D072 RY)
&/IME LNFHE RRAE BAL
Vee EIREE 25 55 \Y
SDI. SCLK, CS. SIN 0 Vee v
v OEE SDO, DRDY, SOUT, CLK_O 0 Ve \%
eI 0 Vee \%
fscLk SPI 7y A i %k 20 MHz
Cvce Veg THy TV T a7 o4 100 nF
Ta JE PR EE -40 85 °C
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6.5 ESAENE

H &7 COBERERPAN (iRl o720 RY), 2.5V < Ve < 5.5V

RTA—H T AN H/AME  EEEE ROKE| HEAL
ATIEIR
Vee TS AEPREE 55| V
Vuvr R A D Ve 3B B3 23| V
Vuvr IKEE Y T Vee 2B FAW 2 \Y
VuvHys REE vy T BTV R 0.12 v
e R — Vog = 3.3V, CCSI_DATA_RATE[3:0] = 3.1 mA
4b'1110
FIRE
fosc PR 41 o S 1R 2 -3% 40 3%| MHz
twp,osc NIRRT A F Ry 7 0.66 145  248| us
FIH)V 10
Vi High L~ A J8JE (SCLK. SDI, CS. 105 v
SIN)
Vi Low L~V A Jj& 1+ (SCLK, SDI. CS. 045 Vv
SIN)
High L~V A 78JE (SOUT, CLK_O., _ ]
Vou SDO. DRDY) low = -3mA VCC-0.4 vee| v
Low L~LH 1+ (SOUT, CLK_O, _
Vou SDO. DRDY) lou = 3mA 04| v
ILocic nYyr B (SCLK, SDI, CS. SIN) SCLK/SDI/CS/SIN = Ve 7213 GND -1 1 MA
ZFVE
IPD,FAULT FAULT 7“/1/57‘7:/%&%?]\%% VFAULT =0.4V 22 59 mA
likgFauLr  |FAULT ©OU—2 i 1| pA
: . SR T T HRE U H T FAULT B2
V LUV H )R VCC \
oHFauLT  [High LU Ty E (FAULT) EINS A
. = loL = 3mA, ST 7T FHEBLIC L0 #
V. Low L~LH AEE (FAULT oL 04| V
OL,FAULT ow L~LHH J)EE M (FAULT) B2 0
E220)
tWD,SIN SIN Vv F Ry 5 ms
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6691 IVJEH
INTA—F T AN B/AME  APME RRE| AL
fSCLK,NORMAL NORMAL JREETD SCLK 7y 2 8%k 20| MHz
fscLk,INIT INIT JRAETD SCLK 77 JE i %k 5| MHz
t WRFERERE], CS 3o H T =y USRI 15 s
LEAD.CS SCLK ¥7h L=y PET
t BFERFR, % D SCLK SoH TR0y i 5 ns
HAG.CS CS ¥h EA) Ty VET
t SCLK 3«.H LRy FTO SDI AT —4 & 10 ns
SU,SDI I ——
t SCLK \2H ERV Ty #% 0 SDI AJ17—# 7R 5 ns
HD,SDI — LR
twh,cs 7YV AIE, CS high 40 ns
¢ CLK_O 3ith BTy P Larh RNy T 10 ns
SU.SIN @ SIN AN F—% o b7 v 7
¢ CLK_O 3iH ERN oD b B RNy %D 2 ns
HD.SIN SIN AJJF —4 ds— LRI
6.7 R v F %
H H 5 i COBMEIRERFLF N (FRZFRBR DR RD)
IRTA—H T AR B/ ME B RRfE| BAL
t (EHHERIERER, CS 32D P30 = Th SDO 50 ns
ACCES  mmhEc
t EIRABIERF, CS 2B Dy i)s SDO 75 ns
DIS,CS EA U AET
t (EHHEIERF . SCLK X2 6B TR =y DA %) 22
VALIDSDO | 20501 1\ SDO £C ns
B EDEERE (SOUT) - Vee @ 10%~Vee @
tr,SOUT 90% ¢ ! ( ) ce ° ce Vee = 3.3V, CSOUT = 30pF 2 10 ns
SEB TRV (SOUT) - Ve @ 90%~Vee D
tf,SOUT 10% EC i ) ce ? ce Vee= 3.3V, Cgouyt = 30pF 2 10 ns
CLK_O Hi)JEue ¥, tmE, fEEShh
f =R o N - _ .
CLKO ZIVIEBEHCT 10% LA E, 90% Vg 1L £, Vee =3.3V. Cewk o = 30pF 103 MHz
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6.891XJH
—» :4— tiean.cs twh.cs —F: ;4—
L : l
! |
ol /o
| Iqa | |
| )) | |
:4— 1Hscix —V: tiaccs —™ :4—
|

Sok M ‘_\

|
|
|
—» :4— thp,spi |

| |

tsusol —P] — : |
I | I

L

|

|

|

T

|

|
I ! I
X I
I ! ; I i
! |
:4— tacc.cs tvaupspo —» — toiscs —» —

|
| I
| | )
|
|
: | I
T )

B6-1.SPIRYTZISINDIAZI VIR

7Y

| |
| |
| |
—> :4— thp,siN —> :4— tHp,siN

|
tsusn — l— tsusn —P l—

6-2.CCSIRU TSI DILZIVIH
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6.9 X FJMVFE
BHITEIR DRV RY, T = 25°C, Ve = 3.3V
6
— VCC =3.3V
— VCC =5V /
5
T,
5 / /
3
/
> 3
£,
[m] | —— | —
— |
]
0
0 2 4 6 8 10 12 14 16
K 6-3. 7/ AEIREF & CCSI_DATA_RATE & DBif%
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7 MR EA
71 =

TLC6989 %, SPI Liifgs ymyy S UT L A B —TxAA (CCSI) B SPI sttt LET, KT A AT
TLC698X 7 73U DA A — Rk ST= LED RIANBAEE ORI EREN CE £, WA —REER ST A AD
BREE LED RIA k- THIBREN £,

TLC6989 1%, Wl FEiREE Ly 4y Atz L T, CCSI IC7 ny' T AAfer i 7oy 7 J& i S 24t L £, SPI
ARV T7 2T NES TRIESNICT —F U—RIL, #ifrmy ZIEAESHUIREE T CCSI 2 b —FZ Lo THRES L E
4, CCSI ~J7 =Tz J:ofx{méﬂﬁ T —X T—KX, TLC6989 Lo TREFSN, SPI 2 fEHL T ha—Jic
FoTHAMBIET, Wit 2y 712, EMI BURZAR T 272012, 70l I~ T VBT H b Dyl (AT T L
PEHE) BEREDSHAAENTVET,

TLC6989 1%, SPI RV 7 I NNk TEZAESNZT —% U—R&EEETHRIC, MBERAX—K By eRABE VM B
FAJITHEALET, CCSI 7 =7 /UL TRAIEENTZ ‘»«5?7 M_owf TLC6989 [Tt v b H BRIy
L., =5—2RHENAL@ALET, & —% U—RD SPl THAMAT-DITHMSNLHEE  AF—F EvREBAELE Y
MIT —H CFFIMS VRO NET,

TLC6989 %, SPI N7 =T /I K>TRAFENTZT —# U—RNZEEE T HERIC, 23272 END /A M B BICHRA
L., 870% SPl a~ R 87e% CCSI a~v U REL TR NAIIIZLET, ‘~§ U —R7% SPI TR D701
WSNDEE, END ASANEIT —Z CFFINDEO R IVET,

TLC6989 O SPI ~VT7=F/LiL, 7y DLE B =y V2L TT —% 7L Ed, CCSI DIHE . i/
DALH BNy P ENLH TR Ty P O T, TLCB98I Ik TTF —H# 3 7T U hSLET,

728ETOVIR

Bandgap | | ESD
Internal o osc S?)ZE:?raudm
LDO UVvL
SOUT
SRAM Ccsl
(TXFIFO) Controller | CLK O
SPI =
Peripheral [~
Digital Core SRAM Ccsil
(RXFIFO) Peripheral
CRC | SINr]
L
| FAULT
I —— OTP
DRDY
-]
GND [|]
1. BETOYIH
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7.3 HRBESREA
7.3.1 ABBRIRZSEL o Oy 2

73112 RF7AAv Y

TLCG989 L. T A RIZKI T2 40MHz v AT b 7oy 7 TN BIEREZNKR L CWET, VAT L Jayy
W, TN va Yy I ORI TEET,

NIRRT Ay TR T
POR 2358 T L721212, W RIRER Y 4> TR s 24~ (twp.osc) (L B BIIZA NIV ET, WEFRIELRD twp.osc

FOEWHN ValZ b $ 5L Uy F Ry NEIALT IR, BIRGHHB O V2R ETrY vy 2ok
(POR) tRABIZIRFFLE T, NIRRT, T AT A Zay s LTERISNVE T,

7312&{Eo0v o DUFIN A I—=T AR (CCS)yv vy

CCS| av ha—F N F —Z & EETHDDIray 7L VAT I 7ay InbERENET, LED RIARDF AP —F
=—TCHMNDO oy [ 5E FZET 5729012, 16 D43 JEEs4 7 ar (CCSICTRL L' 247 CCSI_DATA_RATE)
DS ATRECY,

CCSl vuy 2|37y I~<T7 )V T V4 AT MERIC LS TERSI, VAT A L-ULd EMI PERER ) L85
EMTEET, CCSICTRL L Z&Z?D CCSI_SS_CLKO 74— /LRICE-S T, AT T DI NG DN E DD DIED F
4-, CCSI_DATA_RATE * CCSI_SS_CLKO * 2 7% 120kBit/s JV/NSUWNEA | 253083 5 30kHz 2ME fH S Ed, £
LIS DA | ZEFH AR BUE 120kHZz T,

7.32&ZFHo0y 0 YT 4>8—7 14X (CCSI)

Hrrny s V)—X B —T A (CCSI) #FEHT5&, CCSI 2 hr—F& CCSI N7 =T NHOT AV —F =—
VTCERSILTCWD LED RIANRD T s T~ T VISREEL DAXIIT 7 2 ATEE T, CCSI 2 be—FTiE, VU7
v T =X (SOUT) & U7 v 7y 277 (CLK_O) ZfEHLE7, CCSI 2 ha—IREFEL TN EE,
SOUT 1ZrYv7 HIGH IZRRESHL, CLK_O 17 77 47 Tl f7 R B AHERF L £, skt rav2id, T3 A 2D E
REAZICH S E T, CCSI 2 hr—FIC LD EEZHME T 2121, 731223 NORMAL HREEIC72 > TR0,
FLAG_POR 777 W7V 7 SN T DL ERHVE T,

CCSI U7 =F /L%, 2 UT )V T —H AJT (SIN) D 1 BTHERSN TWET, 7 —#1F, CLK_O LRIt/ ys V—2
LT 7 A SN ET,
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732133k 74—Tv bk

a<w R Zx—<yhE, CCSI T =TV DI EMNS RIZHAEDLED T, K 7-2 12, a<w U REEDOT7+—~ v &
EHLET, 1 DOa=URITL 3 DORERHVET,
* IDEL:CLK O (#7277 47 Tl EEL T ET, SIN (X512 HIGH T1,
» START:SIN (% IDLE HREED#%IZ HIGH 225 LOW ([ZE DY ET,
< DATA:
— Head_byte: =~ Ri#kBl 121X, 1 2D 16 Ewvh 7 —% L 1 DORAEE VMR E N TWET,
— Data_bytes_N-1:%5—%# /\/ﬂ\ X3 x 17 Bk T —NEFEN, & 17 EYNOT —XIE 1 20D 16 E'vh
T—H =KL OOBEE YN THERSN TVET,
« END:F S/ AL, SIN Oz L= 18 B b HIGH ZERER LT, IDLE JRBEIZEVE T,
+ CHECK BIT:f#t vk (17 & HOE v b OfEld, EfiL7= 18 £ o> HIGH %[Eh#E3 5728 (END &K B4 57~
»), 16 & H DL Y MED NOT L7220 £9,

IDLE RAEIZLE 2L RD=~ R D START IREEZTUED= < R D END HREEIZHRE CEHI L2 BRLET,

IDLE START DATA END IDLE
B7-2a<% kR 74—<v b
7.3.22 27 ROBR#E L UREME

2 ODHEIBH CCSl a~<w L RaEjlx Da<  REL TR TEAINNTTAITIE, a~ o REicd7aitt 1 50 END /3 Ak
MLECY, TLCBI89 1X, 1 2D SPl a~  RinbDRT —HNEESNI=th, HEIIZ 1 20D END SAREHAL
4, 2720 BFED CCSI o~ RDEE . LED RIANNELT —H AN — AT —XZBIMLET, 204, CCSI 2
U720V H 2 50 CCSI < REXFITHIZIE, #EFD 120 END SARTIEAR+53TT, +45772 END 31k
MN7pung, CCSl v hmr—7& CCSI N7 =Z VR E RVET, R EIE. W<oDDT 7o a NI BEBRH 0 TY,
722X ZIET — %% RXFIFO ([T DR HLNEID, X% IET —ZITH1L T CRC %?r**b EET—
2% 95 CRC LT AMBENHLINEINERD LG E /S ITHVETT, i kbhiz54. SPl a~<v K
SOFTRESET_CRC %#ffHL T CCSI = bu—F& CCSI N7 =T VORI ERTIENTEET, SPI ayha—7
1L, BN END RANEFRE AT 58O SPl a<v R 4528 T, CCSI 2~ Rz 44372 END AR dH 5L
NZLClRIIZEHMERF L E T,
7.3.23ccslav K F£a—
CCSI| v br—F1%, D SPl a2~ RaFa— A 7 TEXOEREZM A TOET, 2FD, CCSI a2 ha—I 083 F 2k
B THHEXIT, SPI N7 2T E o TEH LW SPl 53X~ RRZERRETHAZLE B LET, Z0oH L o~
VRIE DI U RORERKE T 5L AEICEESET, X 7-3 12, flaRLET, ZOKTIE, $XTOT —#
—RiX 16 B b T, DFD, Ty OENRKEWIEE Iy 7 BN EITEL R D22 B R L CWVET, ZOFITi
CCSI JA#7s SPI A # LKL 72> TV ET,

le__m patao | patat | pat2 m sricvo [ @
|

I I
1

) I | | | |
|
I \
I

SOuT Data0 | Data1 | Data2 | Data3 |

7-3.CCSIaAX Y RDFa—a4 25 DH
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7.3.24CCSINDRY— bk Ev FEREE Y FOBALRE

TLC6989 I, CCSI ([ZHERAZ— By ety b HEIRABIOHIFRLET, 2D, a2t —J128-T
HESNIZLZIT, ZNHDOE Y M SPI 7 =% U—RICH AT 2R EIIHV ER A, SHIT, SPI 2L TF — 2 &3
WDEITIT, 22 —F By ALy NIV ET, ZHICED AR HED 16 Bk SPI 7 —% U—FgbivEd,
X 7-4 12, £ DB RLEY, KEDOKVOE ) TIE, A¥—F By ey MIFRIIORSNEE A,

sol m Datao | Datar “ oATA RO | R

SDO

| Data0 Data1

SOuUT

Start

Data0

Check

Data1

Check

el
SIN i

S S
Data0 |g| Data1 | <
)

<
O

K74 25—k Ev bEREE Y bOEALBREDOH
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7.3.3 FIFO

TLC6989 1%, 515 FIFO &5213 FIFO O 52454 L CW\VET, FIFO OARNL, Ekirayr U7 Ao —TxA
Z (CCSI) D RMNDRIZGAE DB D TT, DFED, #15 FIFO (TXFIFO) &iX, SPI ~V 7 =7/ T ko TERZIFESI,
CCSl v hr—FILR> TEEINDT —#TT, %18 FIFO (RXFIFO) X, CCSI _V7 = F ko TSN T —
ZTHY, SPI U7 =F/L ik Car e —Z ko> TR~ Y rRE T,

EBLHO FIFO b, 16 B MED S AN LAEY Ry 77 TF, FIFO 1%, 7 —#7 SPI Z/uvs KAL L CCSI 7ay
7 RAL L D TOaRT LB OZAI T B AT T-010, F—4F U—F ORI S ES, TXFIFO (. SPI
gawl KAL) CCSl 7uy s RAL L ~DIaAS—R— T — X ERFLE 9, RXFIFO |%, CCSI Z7myZ KX
A5 SPl 7ty RAL L ~DIOAF—R—HIZ T —H L ET,

SPI 71y RAL 75 CCSI 7wy KA I m W EEECENET 2356 . TXFIFO 1%, CCSI =i hr—F{2k-»>T
FREEESN TR, SPI N7 2 I Lo T TICREINTT —F &ML T, & (TXFEST) 13,
TXFIFO I[ZBIER IS DT — R & BB £9°, SPI U7 =F/L CCSI 2 ha—J I0b @V ray 7 E kT
EIETHHI%, X 7-5 |TRLET, 2O TIE, TXTOT—F U—REX 16 £ TT, DFD, 7y ZDENRKENZ
Loy R EIIRL 2D 2L B L TV ET,

SDI W Data0 Data1 Data2 Data3 n

TXFFST 0 1 0 1 2 1 2 1 0

SOuUT Data0 Data1 Data2 Data3

7-5.CCSI O FO—S K YBVABEKTEMNET S SPIRU T 5 I)LDOHI

SPI _U7 =7V CCSI 2 ha—J b kv a7 B CEIfET 554, CCSI vt —J2 XA EBBRGS
DHNZ, TXFIFO 135 #IZ SPI )7 27 M k> TRABFENTZEH DT —% U—R e BT 270 ASnET, =
DIFEITHEDZE T, T—% U—KMN SPI 7 =T /Lo TEEZEEN Tz, CCSI OF —# AR — A%
it /0y VS ST HESEDIENTEET, X 7-6 12, ZOWRMOHIZRLET,

TXFFST 0 1 2 3 2 1 1 0

SOUT Data0 Data1 Data2 Data3

7-6.CCSI O bPO—F K YEWEAEKTEHET S SPIRY 735 )LOH

RXFIFO O34, CCSI A7 = 7)/Ud T —4#%%(5 L C, RXFIFO IZHMIL£7, SPI U7 =7 /113 RXFIFO 757
—HEH A, SPl 2 b —F |2k FLET, £z, RXFIFO (2%, BIESM S CNDT —% T—RO & B T5
72D I B (RXFFST) BMFAEL T,

END NAMNRZAZSNDE, BT IELEd, END /A AR RXFIFO 2SN EE A, £/2. START Bvhe
CHECK By MIFEMSHEE v,
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7.3.3.1 FIFO LRIV ELUTF—4 LT« (DRDY) BIYiAH

TXFIFO L ~L (TXFFLVL) i%, SPI CRC (Z{&AF L7\ SPI #inka~ 2 RIZxf 95 CCSI 2 ha—T D k(5 B4k & il
BLET, FIFO LNAZIELLRETHE, FIFO OF —_"—Tn—L7 oA —7n—%51k Tx$d, ZO%EIL. SPI
sy JE e CCSI 7ay 7 [, SPI U7 =F WV ICifaESbsrmy 7 ORGEE, CCSl o hr—Z D ay 7D
FEEE RIS T — X DR KRR TRV ET,

RXFIFO L~ (RXFFLVL) (X, ¥ —% L5 (DRDY) #I0iAZZH#EL £3, RXFIFO OF —4% U—REN
RXFFLVL # F[E%5E. DRDY B idmd’y 7 Low (2720 ET, 20 DRDY B'id, RXFIFO 2V —RRLK AR5 ET 1y
7 Low DEE T, RXFFLVL &R iE L, EEENDHT — 2Dk KEN CCSI NI 7 =F Mk TZIEENL T —4# U
—RORRBICE S ONDZ L2 ERE, TXFFLVL ERICIRIFRER 2R B E9, [ 7-7 (2. DRDY B> O EEDfFI%
RLET,

SDI DATA RD CRC
|
SDO Data0 Data1 Data2 Data3 la
| | | |
l l l l
SIN Data0 Data Data2 Data3 I I I I
| | | |
| | | |
| | | | I I I I
RXFFST 0 1 2 3 4 3 2 1 0

DRDY

7-7.RXFFLVL L R4 8 3 ICRE X N/=1RRED DRDY E > Dl

DRDY t>%. END A2 H &4, RXFIFO O —R#3 %72 RXFFLVL IZEL TUOVRWEAIZHEY Y7 Low (12
mET,

7332FIFOY U735 >R

F4TH 0 CCSI %{E %12 1EF5121E, TXFFLVL L Y240 TXFFCLR £y T TXFIFO #2707 T& £, Zhickh,
TXFIFO #1724 (TXFEST) 7% 0 12 By hSIET, a—HOTRTOav FR2) 7S ET, CCSl avbn—3F
X, BEIIC END /SAREAR AL, LED K74 3%ty hLEd, CCSI U7 =F /WLl & B BIELIGET £,
TXFFCLR By NI EH B 0 12D ET,

RXFIFO 7 —#%, RXFFLVL L' YA ® RXFFCLR B hC/U7 TEEJ, ZHUZdD, RXFIFO 1w 4 (RXFFST)
230 12Uty hEEd, CCSI U7 =778 RXFIFO IZKN T DM EDOH LT — 22 [F L T0DEGEE ., Z0a~v R
VR TR DME LS E T, CCSI 7 2T ML > TSN D CCSI 2w Rid, SPI 2w RO ITOEKIZ
FEAOWTIEELET, CCSI 2 hr—Z 3l i EBVEMELET £7, RXFFCLR B> MIBEINIZ 0 IZREVET,
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7.3.4 245
TLC6989 (1%, T A ADNE 2 W LA 2 Wi B0 E9, ?“/Wxaiﬁﬁ%%@ﬁjb\ FAULT 2 22T —HZ A LI AK
ENLCAT—H AWML E T, T3 A% 1EF7REERIEIZT 5720 CSPl oy ha—SR 77 ar iR e

NHVET, 74/L ML, STATUS LI AH(Z CLR_FLAG v /]\%iéﬁi\?{f kfﬁ)?f%iﬁ‘o _ODI: vy TOUT TER
VDL, OTP CRC =7 —& FAILSAFE RRED 7T 7 DA T4, CLR_FLAG By MIBEAYIZ 0 IRV E S, 74/L R
EoTODEE . ROMHDRIZTT— 777 BRESNET,

7.3.41 EEERBHEKIE

VCC &EJEMN UVLO ALy aLRE FaEBE, T 8L AL EE DR SN QORUVIREEIC ARV 4, BIENRIE L,
T 3A A%, FLAG_POR & FLAG_ERR 28 1 [ZERESNIZIREE T, BB IREEICEI DY £9, SPI =k
7—7(%, CLR_FLAG L VAHZ|Z 1 2EXATeZ T I/ %IV TEXET,

7.3.4.2 BiREZ 7 + )L N EER

POR M52 T LIt4IC, WiHirmry s Uy TRy 7 #4~ (twp,osc) (X BBIICH N0 ET, WERIELED twp,osc
FJOEWIFRI N VEAZ LT 58 Uy T Ry 7 BEA LT TR, FAULT B2 Low (2720 FE T, 74V bR Ty T i,
%’%?)E””ﬁiﬁ(ﬁw“ﬂ/%ﬁﬂ‘%ﬁﬁ”ék FLAG_OSC & FLAG_ERR 2 1 [ZEREXNET, SPI 2 hr—F(% TLC6989 (2
727 AL, CLR_FLAG 2 1 #EXATeZETT I %IV T TEET,

7.3.4.3 SPI jB{EHE %

TLC6989 %, N4> F Ry ZA4~T SPl OiREEEML TOET, 7RI, BEEAOMICA RN SPI =+
VREZETHIELEBELTOET, T34 A5 NORMAL (KRBT T 5L, 574’7 (=0 Ry s/ Y = S R S A
SPl a~< U RatiEnse, #A<idV ey banEd, Vv F R T A A~<int—_"—Tn—345L TAATHBIC
FAILSAFE [kf&I2EI0 %40 DEV_STATE % 0x3 (&, FLAG_ERR % 1 I[CREL £, SPI =2 hr—F (% TLC6989
\Z7278AL, DEVCTRL LY AX D EXIT_FS |2 1 #&EXATZ LT, BE N RHELIZLEITT /1 2% NORMAL JRHE
&:E#:&yﬁif%&t Vv F Ry ZA<iL, SPICTRL LY AZ®D 2 £k 74—/ K SPI_WDT_CFG T/ u/J.4

A[HETY, SPI_WDT_CFG % 0x3 IR EL CUAYTF R o T IA~Z T DL, T /34 A0 HERYIZ FAILSAFE &
,5 BT T 20ESTENTEET,
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7.3.44 SPI BETS5—

73441 Uty B 17—

TLC6989 I%, Wi SPI Utk #A4~T SPl OilE&#BEH L TWVET, SPI v U RIS XA~ EIL, 7
/va IXA~DA — =T —F LRI~ R ER (T —F DA BN EE 1) W5 T THZEABEL TWET, #A

L. T RAAD SPI 2w R U—ROM I EZRATNDHEXIZ, SCLK B> DORfID 7y y 7V A (CS BV T 77+
7%,%%) WOHTNEBIIELET, ZA~IT. T AALARKRD SPl 2~ R U—ROR L BRET Ly S E T, 7
FOF R T BAS R —N"—Tra—F 5L SPl 75TV By &, IRD SPlI 22N T—ROSZE 54 155
F9, &2, FLAG_SPI_TIMEOUT, FLAG_SPI, FLAG_ERR 3 1 IZRZEENFE T, SPI =2 hbz—F(% TLC6989 i
778 AL, CLR_FLAG 121 #EXIAT LTI I 7277 TEET, SPIVEvh #A/~id, SPICTRL LU AXD 4 £
K 74—/ K SPI_RST_TIMEOUT_CFG CT7/ 1/ I ARRETY, THF P A AL AV LAY TlL, CS EVREICT 77
AT RIEIAR =N CODIGA ZOXA~EGNCT HIEEHERL TVvET,

7.3442Fy 7 LS A (CS) Uty P,

SPI ~U7 =70, CS B auy vy High 1352 Ty hEnEd, ZHidi@sE ., SPl 2~ RAT T T L,
SPI U7 =T N IROA U REFHEL TWAEXIZEITSNE T, SPI U7 =T SPl a2~ K U—R&EZE LT
%, a~ U R RIRPZEENSHETIC CS 228 High (27258, FLAG SPI_CS. FLAG_SPI. FLAG_ERR #* 1 [C&/ES
NET, SPI = br—F13 TLC6989 (27 7 AL, CLR_FLAG (2 1 #E XA LTI I/ &7V T TEET,

7.3.4.4.3 CRC &£

CRC 7—RKiZ., TLC6989 78 SPI 2> ha—Fnbd R TCOT—RFELZE LI Lo i35, SPl 2v ko —
INEET LAV RDRBEDT—RTT, SPl v ha—F%, SPl A~ R U—REF —% U—R &G @?“/\““CO)U—F‘
® CRC A ETHLENRHVET, TLC6989 ITT X THY—K%25Z{EL, CRC V—RZZHEL T, FHESh7- CRC
U —R%&Z(E&NT- CRC U—REHELET, 2 5D CRC V—RB—F L7254, TLC6989 (X FLAG_SPI_CRC &
FLAG_ERR # 1 ITRELET, ZIESN/Za~ 2 RIZEU T, TLC6989 [T~ RA M 957 o~ RO AL & fik
feLET, SPl 2 ha—F(XF A RZTZ7EAL, CLR_FLAG (2 1 ZEXIATZ LTI I/ %77 CT&aEd, 2 DD
2% CRC 7TV RLNYR—FENTWET, 774/ hDOT LT X LT CCITT-FALSE T4, ZhiE. REG_WR
SPl 2~ R4 LT CRC-16/XMODEM 7 /L TY X AL H TXET, CRC TALIVALELET 5L, kD SPl =
< U RINBETLWT LY R BHME S L ET,

7.3.4.44 LPROEZFAAZRTS—

CCSI m b —I 3G &7z CCSI RV 7 =735 H11E, CCSICTRL LV AX ~DEXALIEE LI T
9, ZHUZED, CLK_O o 7y 7 771k, SOUT THEFESIL SIN TRZESNDLT —HE—E LT IRREZHERFL &
4, CCSI =2 hba—FX° CCSI 7 =TV DENEFIZ CCSICTRL L VA ~DEXIALLZRLDLE, T A ATHE)
Mzt L, FLAG_SPI REG WRITE % 1 IZELET, SPI 2 b —J X T NARIZT7EAL,
CLR_FLAG |2 1 ZEXIATZLTY I/ 27 )T TEET,

7.3.4.5 CCSI 1B{Ek
7.3.4.5.1 SIN EJE2 5
CCSI 7T DF =% A7 (SIN) EANTEMRSNTOET, CCSI i ha—F 3 {5 2Btk (SOUT Er iy vy
High 726 Low IT#ER) L7ctk, FA~II IV MEBRIGLET, ZA~D3F — "\—T7r—3 255 (5 JUFT£) IZ SIN B

T DS Ven >72354 . FLAG_CCSI_SIN, FLAG_CCSI, FLAG_ERR % 1 IZg%ESVET, SPI = hr—
13 TLCB989 (27 7 &AL, CLR_FLAG 21 #EXIAL LTI I 2V T TEET,

FLAG_CCSI_SIN g ESIbHE, CCSI = br—F& CCSI N7 =T/ VXFEIHI A IS AIREMES @<V ET I, D
720, TXV A AL ANV A TIL, ZOT7 77 N ESINT=% T SOFTRESET o~ RO FE/TEHELREL CUvET,

7.3.46 CCSIBEITS—

CCSI N7 =F/Wd, ZfET —ZOBWEATONET, REL YOI, ZESNT XTOT —ZTH L TF =y
éhiﬁ‘i)) 7 —HHEE ML, CCSI A b —FIZ o THESNIZT —# 2B EITAEFE L TR0y CCSI v R
ﬁbf@%ﬁ":/ﬁéhiﬁ‘o
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7.3.4.6.1 CHECK E'v F T>—

% CCSI 7—% /31:® CHECK (17 & H) EvhZ., 16 FHOE YD NOT THAHLERHVET, CHECK B R
16 FHOE Y MEFIL THAHYE . FLAG_CCSI_CHECK BIT, FLAG_CCSI, FLAG_ERR 73 1 I[ZEREXNET, SPI
a2 be—71% TLC6989 (277 AL, CLR_FLAG IZ 1 #EXATeZ & TY I/ %7V 7 TExEd, CCSI N7 =T /1%
BAED CCSI a~= 2 RDOZEEEIEL, END NAMAZEINDIETHELET, D, CCSI X770, =F—
T DAT —H AL TR IEF ICENMEL £,

7.3.4.6.2 TS BESMZE

CCSl ar b —FIlL>TREENDHT —#IL, LED RIANRDT AV —F == W TEE I TILRINRNED T,
TLC6989 7 /S AAIZL-T CRC TR#EZNET, CCSI a~v U ROEFINZRY—RIZXL T, CRC EAFHHRSIE
T, CCSI N7 =T MTEoTaw U R EENLE ZIESNIZEY —RIZH W TIO CRC EHRE SN ET, FES
NIZT—RIZk32% CRC BNZEEN 2V —RIZx3%5 CRC E—HL7eWiG | FLAG_CCSI_CRC, FLAG_CCSI,
FLAG_ERR 2% 1 IZERESVE T, SPl 2 hr—F% TLCB989 (7 7 &AL, CLR_FLAG (2 1 #HZATZETT T
T gUT TEET,

SPl 22~ K78 FWD (22K 0x2~0x7) ThhEdLl, SPI a~ U RORPIOT —4 U—RRF =S8N ET, ZOT—
f\73> FCO~FC15 (0xAA00~0xAAOF) F7z1% VSYNC (0XAAFQ) CCSI EXiAHa<wr RE—HT DL, T —HEEM
PR EITSNET,

ZDOITT— TR HEEE L TR ENADE, CCSI v hmr—F & CCSI A7 = F VIR RIEI A S AT Re e @< Ed, =
DS TR A2V LAY T, SOFTRESET o~ RO FETEHERL TOET,

7.34.6.3CCSI Jv> R Fa—F—/V—Z0—

TLC6989 lji CCSI| 2 b —F 2L > TEEEINAT~ U FEIE CCSI N7 2T K- TRAER TRRINAT< R
DX 2 —NIZEBEDHE . MEZITVWET, a<0 K Fa—RNEHOEXIT SPI X7 271X~ THiLLV CCSI =
< R Fém&\ FLAG_CCS|_CMD_QUEUE_OVF. FLAG_CCSI. FLAG_ERR 7 1 [ca¥ s+, Sbic,
CCS| @<= K ﬂ?:h‘—k TXFIFO X, TXFFCLR E[RIC HFETIZITENE T, SPI = ha—F 1% TLC6989 (&7 /& A
L.CLR FLAG |21 #EXALZLTTI7 %IV T TEET, HLL CCSI < REHEML, CCSI a2 hm—F 03 %(F
ZRIIRCEDIDNCT DL, =T — 777 %IV T T HLERHVET,

FLAG_CCSI CMD_QUEUE_OVF gk ES5E, CCSI v hr—F & CCSI U7 =7 /LT[R 2 209 AT e A Ei <
ROET, ZOD  THRH A AL AV LAY TIL, ZOT7F77 R ESNT-#% T SOFTRESET ot~ KD EFT2HELE
LCVWET,

7.3.4.7 FIFO 2B

TXFIFO& RXFIFO [ZEBHG ME OA— =T u—2 W7 ¥ —7u—2Z Wz TWET, LTk 7i T
I, ZhBZIFEICEH AL £9,

7.3.4.7.1 TXFIFO F—/V—20—

TXFIFO 232720 (TXFEST = Ox1FF), TXFIFO (ZASMAS /R AUIFZRBZRWET LT — X U—FR7 SPI ~U7 =
TWAZE->TEEENHE, FLAG_TXFFOVF, FLAG_TXFF, FLAG_ERR 7 1 I ESNFE T, EHIZ, TXFIFO 1%
TXFFCLR LRICHETZI 7S ET, SPI @ hr—F13 TLCB989 (27 7 AL, CLR_FLAG IZ 1 %f%é‘ii\?ﬁ:}:f‘
T30 & IVT CEET, HL CCSI 7 —# U—R% TXFIFO IZF&AHL . CCSI mv b —I 08 A E A2 Bt CEH LT
DI, =T — 757 %) T T HMERHYET,

7.3.4.7.2 TXFIFO 7> 8'— 70—

FIFO 7378 (TXFFST = 0x0) @4 . CCSI a2 hue—F2 TXFIFO O H L WY —ROm ARV 2 b L,
FLAG_TXFFUVF, FLAG_TXFF, FLAG_ERR 2 1 IZRZESNFE T, CCSI a hr—F |2 LD FETHDE(EIME LS
NnET, SPI 2 hr—F1% TLC6989 (277 AL, CLR_FLAG |2 1 #E XA LTIy I T2V T TEET, HL
CCS| 7—% U—K% TXFIFO [Z/&HL . CCSI 2 ha—I RN R G2 G TELICTDHITiE, =F— 777 %2707
DLERHOET,
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7.3.4.7.3 TXFIFO > > 2/ T >—#&4 (SED)

TXFIFO iX. NUT ¢ B CHR#EEINET, TXFIFO oD 5 A BVEIERIZ 7V Eyh =T —BRHESnbe,

FLAG_TXFFSED, FLAG_TXFF, FLAG_ERR 7% 1 IZEREXNE T, CCSI 2o b —F 2B FITHORE I EIEX

NWET, 72720 TXFIFO iZB#IICIRZY 7S EH A, SPI 2 ha—F13 TLC6989 (27 77 AL, CLR_FLAG (Z 1

EEXATILETTITHIVT TEET, HiLv CCSI 7 —% U—K% TXFIFO (Z#&#L . CCSI 2 b —TF 03155 2 B
ACEDIDNTTAITNE, =T — 777 %) T T HLENRHET,

7.3.4.7.4 RXFIFO #—/Y— 70—

RXFIFO 23iiAflz72h (RXFFST = 0XOFF), RXFIFO 2SS 72l AU 72 b7 n BT —4 U—R73 CCSI U~
=T M- TEIESN L . FLAG_RXFFOVF., FLAG RXFF. FLAG_ERR 7% 1 (¢ F3, RXFIFO 132U 7 &
N7z SPI 2 ha—I b7 — X7 78 ATEET, SPI 2 hr—7(3% TLC6989 (277 AL, CLR_FLAG (Z
1 2EXALZETTI I 520V T7 TEET, CCSI X7 2T)VE, =T — 737 NIV T7ENT- 1% TDHI, RXFIFO ~D ¥
LT —ZOksa BIkA CX 9, ##11%. FWD_RD_END %/-/% FWD_RD_END_CRC @ SPI 2t~ FHhbZ(E S
N7-H 41D CCSl head_byte M HEAtASNET,

7.3.4.7.5 RXFIFO 7> — 20—

RXFIFO 7328 (RXFFST = 0x0) D354, SPI U7 =F /L)% RXFIFO OHTLWT —X U—R O AR ERAD L,
FLAG_RXFFUVF, FLAG_RXFF, FLAG_ERR 7% 1 IZEESHLET, SPI 2> he—7 % TLC6989 (7 /&AL,
CLR_FLAG 11 2E XA LTIy I7%27) 7 TEET, CCSI N7 =T/WE, =57 — TI7 NIVTSNTH% TD I,
RXFIFO ~O# L7 — 2 Dbz BitaTx ¥, #ihi%, FWD_RD_END %/-i% FWD_RD_END_CRC ® SPI =
< U RINBZIEENT A CCSI head_byte 2>5BAE N E T,

7.3.4.7.6 RXFIFO => 2/l T >—#84 (SED)

RXFIFO 1%, N7 By M CfRi#ESNE T, RXFIFO 22605 AMVEIEFIZ 7L By =T =Rt ihd e,
FLAG_ RXFFSED FLAG_RXFF, FLAG_ERR 7% 1 [ZRESNE T, SPl = hr—7(% TLC6989 (Z7 7 AL,
CLR_FLAG |21 2 EZIALZETT I/ 2V T TEET,

7.3480TPCRC T5—

S OTP 1, ZIEF X8 + X2+ X + 1 1235 8 B wh CRC TSN TWET, T AAMZNEE 5L OTP 35EA
oL, A bz CRC IE, FAMSI-4 OTP ASAMIx L CEME &N /Z CRC &tbii&nEd, CRC A—EL
204 FLAG_OTP_CRC BJX U FLAG_ERR 1T 1 I[CRESNET, 20 7F271%, SPl A hn—5TrU 7528
ETEET A, TS RITHENLIREED EFTF, VCC 23U —X T LEET v 757215 T, OTP O#HABmV%
fcxET,
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734927+ RRH

TLC6989 (Z1X, VAV LU AXEfioT=T /v ks ~ATERER DN F T, KT NSAATIL, 74V ZATHIOT 5V k <
ATWHRETY, 74/ ~ A7, BMiEREE N5 TliZed, FLAG_ERR LY A% L FAULT ) ~D7 4Lk
BENEATHORNIIINCT BT TT, TRIZ, KT7ANVE v A7 LUARZOFEM A Z RLET,

7 VMR H < A7 Evh 7774 FAULT &>

SPI CRC =5— MASK_SPI_CRC = 1 FLAG_SPI_CRC = 1 N N
FLAG_ERR =0

MASK_SPI_CRC =0 FLAG_SPI_CRC = 1 BT LA
FLAG_ERR = 1

SIN [ =5— MASK_CCSI_SIN = 1 FLAG_CCSI_SIN = 1 (AR
FLAG_CCSI = 1
FLAG_ERR =0

MASK_CCSI_SIN =0 FLAG_CCSI_CC = 1 BT LA
FLAG_CCSI = 1
FLAG_ERR = 1

CCSI it vk =5— MASK_CCSI_CHECK_BIT = 1 FLAG_CCSI_CHECK_BIT = 1 BT BN
FLAG_CCSI = 1
FLAG_ERR =0

MASK_CCSI_CHECK_BIT = 0 FLAG_CCSI|_CHECK_BIT = 1 S LA
FLAG_CCSI = 1
FLAG _ERR = 1

CCSICRC =5— MASK_CCSI_CRC = 1 FLAG_CCSI_CRC = 1 N
FLAG_CCSI = 1
FLAG_ERR =0

MASK_CCSI_CRC =0 FLAG_CCSI_CRC = 1 T ST
FLAG_CCSI = 1
FLAG_ERR = 1
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7.3.4.10 2R

FLAG_ERR (= AZ T fig)

R 71. BlR
TAN FAT L YE St 74V MR OB E 74V TANE BV
7 ARSI
VCC UVLO Vee < Vuvr BERTORVREE |1 Ao brn W A
AINE=> % -
4 \ FLA e
R T T — twp,osc A/ 71— b Z B2 FLAg_(E)gg G iy
F oA AR _
SPLB(E K74 /] tsp_wor A7 FAILSAFE RIEITE | PEaG pan o e WA
1735 -
‘ \ FLAG_SPI_TIMEOUT
R N . Sow 1 w —_ —_ N R .
SPI e A AT tspi_RST TIMEOUT A —/¥—T 11— SPlm=y 7l FLAG_SPI i iy
TR 7 _RST_ KRS FLAG_ERR
: : FLAG_SPI_CS
P 1% . Utk - - ‘ o
SPLT7 V7 splavi komig e CS B2 High 12425 SPIRZY7EV e [RLAG_sPI BT NH
(CS) 71k RS FLAG_ERR
_ e o ) FLAG_SPI_CRC BT LA (v A
- s lasn- A7 27 —SPL »
SPICRC =7 itfisiiz CRC LEfEShiz CRC 3 8725 OB e AGTERR (w7 e 7 FIHE)
LUzsEXAHTT | CCSICTRL 73 CCSl avha—7 [ ~U7 =5 )
. 2o FLAG_SPI_REG_WRITE 2o
_ BRI B XA NLS b Z B0 _SPI_ _ [EEY Shay A
FLAG_CCSI_SIN o .
SIN [H35 =5 — twp.gin AT — (-5 | FLAG_CCSI WIST N (74

7 A RE

CCSl s vk =7

WAL YRS 16 FH Oy MED KEETIER
vy

i Z B0

FLAG_CCSI_CHECK_BIT
FLAG_CCSI
FLAG_ERR (= *Z [ #

WRTNE T (A
7 W RE

CCSICRC =7 —

CCSI ® SOUT Head_bytes &
Data_bytes_N 7% SIN T3{Z&h 7= CRC
LITRBRDFR THD

Head_bytes = VSYNC (OxAAF0)
el
FCx 12342 % (OXAA00~OXAAOF)

bz B0

FLAG_CCSI_CRC
FLAG_CCSI
FLAG_ERR (=22 [ #£)

WRET N T (A
J AlRE

CCSl a2~ R Fa—

TR Fa—ERTRD
i)

CCSI mhr—F7
fEIEL GHATH DY,

FLAG_CCSI_CMD_QUEUE_OVF
FLAG_CCSI

S Sy

BESND

AR SPI 237L1> CCSI =y FEZIFEL TS FTXFFST 7501 | FLAG ERR
REIND
CCSl| zvtma—773
o TXFFST =511 - iy - |FLAG_TXFFOVF
TXFIFO A=/ PO SPI 22 1 A4 775 FWD ChaE-T1% /E%(éféﬁg ?’7‘ FLAG_TXFF BT L
SPI F—% U— R % 22 5 555 =) "~ |FLAG_ERR

20 FHICHT BT — e s (SRR Ab) #5HE
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R 7-1. BERR ()

TENVEEAT BRHEE ESLS 73V MR OB E Z ANV TNV BV
TXFIFO 74 —7n TXF;)S/I - CCSl 2 ha—F73 FLAG_TXFFUVF
N - o FLAG_TXFF RS VA
— CCSI = b =T H LT —FOEEFEHE (A FLAG ERR L e
RLTWD -
= o g —.. |FLAG_TXFFSED
TXFIFO v> 7V = | CCSI 2 br—F 3 LY — RO %52 % CCSI 2 ba—IM7 FLAg—TXFF B L
. RXFFST = 255 CCSI ~J7 =773 |FLAG_RXFFOVF
RXFIFO A—/3—=> o RXFIFO (27— % H | FLAG_RXFF BT AL
" CCSI 7—4 T—R &kt DU E N DD L7 FLAG_ERR
RXFFST =0 o1 = 1o
. 7 L3 RXFFUVF
RXFIFO 7% —7n Re) SPl =~ K #1775 DATA_READ TharE-> RCXCFS”I:A)’ I7i 7 |FLAG. S N
0 =1 s e T O 2T —R#% 4% | FLAG_RXFF W VAT
— SPI ~UZ =TV LY — R OEFEER T3 ) FLAG ERR
AL _|
LT
- FLAG_RXFFSED
N . S5 LN R TP, 4 e . . |
FSXFIFO v/ = | SPI J\U7I7/WJD %)ibb‘v_ Fﬂ?%fné’ﬁik SPl =~ #1775 DATA_READ ThaE- (THE = B FLAG_RXFF B LA
. FLAG_OTP_CRC . N
OTP CRC =7 — CALC_OTPCRC 78#72% OTPCRC Tbh5 b e 26720 FLAG ERR RS VAT
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7.4 TNA ZADWEET— R

7.4.1 EFGL

Unpowered

Exit
POR

Initialization State

(INIT)

OoTP
CRC
match

Normal State
(NORMAL)

SPI WDT overflows or

FORCE_FS =1

Softreset or
clear Failsafe
EXIT_FS =1

Failsafe State
(FAILSAFE)

Functional states

7-8. T/INA RDEEE— K

Enter
POR

VCC 7 UVLO ALy a/LR% FE>TWAHIRD | 731 ZA1% POR REBICHERFSILE T, TR TOLIAZR Ty MR
REIZHERFSIVE T, VCC BZDOMOIRAET UVLO ALy abRE FlEIDE T AAALEHIZ POR IREEIZHER SV E

D
7.4.2 LK RE

VCC 28 UVLO AL v a/LRk% ERDE T A AR EEICEATL £, ZOIRRETIE SPI U7 =7 /UZA T
TN, PR —=FENTWDIEKJE R EE NORMAL IREELVIKL 20 F 9, CCSI avha—J Dk /vy 73 H T
D3, EE DB TEDDIE NORMAL IREETO ARV ET, F72, OTP 235t A HH, ftA Sz CRC 23, FEAHL
ST RTD OTP A hOFHE S CRC LbikEinEd, CRC 23— T 5L, OTP L UAXRHHH I, T/ 3A A

I3 NORMAL JREEICEATLE T,

2 FEHCRT BT — e (S RB R Ab) B
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7.4.3 NORMAL #tEE

CCS| 2 —ZIZ LD FE L ATRBIZT 2121, FLAG_POR 37U 7 SNHMERHVET, BIEVAYTF Ry T ZA~ )
BRTOBEDRNCDIIIASTNEALT TN D, T 734 A1 FAILSAFE (REBIZEATLE T, £/, DEVCTRL v
280 FORCE_FS B 1 [T ET 52T, NORMAL REEDLEITN DT, 7 /3 A% 581912 FAILSAFE [k
BBl 5Z28bT&Ed, FORCE_FS By MNIHBIRIIZ 0 1TV ET,

7.4.4 FAILSAFE &
F A A FAILSAFE WRBEIC1TT%&, TXFFCLR B R ESN T, {79 CCSI £ENEIELET,

FAILSAFE IREEICEAT T D&, SPI X7 =Z/WIERMNZY By b ET, £D%, SPI XV 7 =TT A RLD#ME
S ATREZRIRBICHER S ILE S, 72721, CCSI = hr—F & CCSI N7 =TV DOFN I TEEE A, DFED, SPI A~
2 FWD ChaEd e, 7 —X TGS L, TXFIFO IZHMS VW e a BEIRLET,

DEVCTRL L' ¥2%® EXIT_FS Ewh% 1 12ty 52T, 7731 2% FAILSAFE {KEED S NORMAL fRREICRAT
FTHENTEEY, EXIT_FS B MIBEEINIC 0 125V %3, SOFTRESET _CRC SPI < FEEET5ZLTFA
A A% NORMAL IRFEEIZT D HELHVET,

7.5 705520

TLC6989 I3, mEid/ e FHIS VT /L A ) (I10) B—FToHDIVT I RYTxF/L Ao B —T AR (SPl) DT =5 /L
L TR, SNBSSy L—NIESWT, 16 EYREDIIT L Bk AN —AEF SARAIZT 7R
AVBIOV TN TUNTEET, TXAAIZT T AENTZE Y AN —AIZHY, Tl I~ T VI REEL D AXIT
JYATEET, 4 KOE BMOORERSNDA L2 —T A A0 ET,

« U7 F—%AJ(SDI)

. U7 F—%H 7 (SDO)

. LUTL Zrvs (SCLK)

. Fu7 ELIH(CS)

7.5.1 SPI 7—Z DEXIE

SDI #DF —#1%, SCLK D H ENV Ty P TREL TWARLERHYET, SDO DF —H|E, SCLK DB T
MYy T 7k 7hLET, SDO 1%, SPICTRL L'Y24® SPl_SDO_DIS by L Tkl f I o T E
F, AU D SPI NATHEELD TLC6989 T RARIZ[RIL 2~ RN T B—R¥ v ANSNAEAIZERH T, T\
AT —EN T RENWIEE . SCLK #Rixuay v 7 Low THAMLERH D ET,

7.5.2 F w7 L2 F(CS) BELIFSPI Uty NI

CS B3, ATVT A Imy VAT =4 /A% — MU DREN 20 A TV &Y. CS LD HIGH ny /(3
T ARVT2TINVRT =2 EZAETHo0ET vy LET, ZHUCEY, SPI X7 =T iar e —Z LD A RI L
ZRHIETEET, THRF R ARV NAYTIE, CS T 7747 IRIBICT HZEITHEREL ThER A,

SPI A7 =F A ay ha—ZEDRIE K ZEMNBIUE, CS 12 HIGH n Uy /{5 B a3 528 T. Bk hou s
aty SPI NU7 =T EUEyRLET, MO FEELT, SCLK #f1kL, SPICTRL L Y2 %0
SPI_RST_TIMEOUT_CFG 71—/ RO E LN VIS T 22 LMb0ET, ZOXA LT TR, SPI Y7 =5
IR R T—REEFHEL CWBEROD SCLK OIS ERn oy s oo b Mg L £9,
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7.5.3SPI 3v> R Z4—vyv F

7-9 L3 7-2 12, SPI 2w  ROERET7A—~vv D EFREZ/RLET, % SPI 2~ RIZIZEED 16 vk U—FRE
FNTNWET, T—ROXATITRDO LB TT,
o ARURU—R:avwl RN U—RL, BiZa~vy N AT ORBIFNEENET, XA ITISC T, 2w U—RIZiE

IFbEENET,

— EXALFITTABOSROBMET RV A, 74—/LR TR A =0 OEAILTRLA 0x00 # B R LET,

- BEEIND. FEHRABON TSNS T —2 DRSS, RET74— /L) opt THELG LT —ZI3A 7 var
TY, L7z3> T, opt_data_length = 0 /£ 0 7—% U—RZERLET, opt THHESLRNT 4 — LRDEA
data_length =0 1%1 7 —% U—R&#EHLET,

— F—HERERHIAIIENDEMND END /31, extra_end_bytes 7 ¢—/LK =0 %, Bl END 31k 0 %
BWRLET, 1 20 SPI < R TiK 127 @B END NA MM IITEET,

_ [HiEF—% (SOFTRESET _CRC =~ FOHA)

. P TR iael N AL T BRI T — 4 (0~N). FALRCEZAENIL RS F ek (0~

N). 7R AN RIDAL P AS F— 4 (N+1~M), RXFIFO 725377 — 4 (N+1~M) 12720 £7,

« CRCU—R: Ko< Riix, kD 2 O8R5 CRC U—REGENFET,

— SPl v ba—F 2L > CTAKESNZ CRC U—F, 20 CRC I, SPI 2~ KR U—REFTRTCOEFT —H V—FK
(O~N) I LTSN TOET,

— SPI N7 27X TEMSNTZ CRC V—F, 20 CRC 1L, iIREN7=T_XTOT —&% U—F (N+1~M) 2%}
LCRHRESILTVET,

2 DD RIp% CRC T/VAVA LRI R =S TVET, T 74/ DT LTV RA LT CCITT-FALSE T9, 2L,
REG_WR =< R%fffiL T CRC-16/XMODEM 7 /L FYXLZER TEXEY, CRC TAIAVRLEEHF 5L, &
D SPI 2= RNBHLWT LIV XLBMERESNET, EHHLOT7 VTV RLE, ZIHEA X6 + X124+ X5+ 1 (255
WTWET,

SCLK

L — e

SDI

SDO
—( __ - X Data word N+1 X: __ B ] Data word M X CRC word 1 )—
i\ [_
79.SPIARY R 7x—<v b
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+ 7-2.SPI a7 RO

a< R AT awUR U—F T —& UJ—F CRC U—
CMD[15:12]11‘10’9 8’7’6’5’4’3’2’1‘0 b
FWD_WR_CRC 0x2 0x0 data_length[8:0] F—2 J—N 0- CRC
data_length
FWD_WR 0x3 data_length[11:0] F—4 J—F 0- CRC
data_length
FWD_WR_END_CRC 0x4 opt_data_length[4:0] extra_end_bytes[6:0] F—& J—K 0- CRC
(opt_data_length-1)
FWD_WR_END 0x5 opt_data_length[4:0] extra_end_bytes[6:0] F—XH J—K 0- CRC
(opt_data_length-1)
FWD_RD_END_CRC 0x6 data_length[4:0] extra_end_bytes[6:0] F—X J—K 0- CRC
data_length
FWD_RD_END 0x7 data_length[4:0] extra_end_bytes[6:0] T —% J—F 0- CRC
data_length
DATA_RD_CRC 0x8 0x0 data_length[7:0] AN CRC
DATA_RD 0x9 0x0 data_length[7:0] ML CRC
REG_WR_CRC OxA 0x0 address[3:0] 0x0 data_length[3:0] 7 —4 U—K 0- CRC
data_length
REG_WR 0xB 0x0 address[3:0] 0x0 data_length[3:0] F—X J—R 0- CRC
data_length
REG_RD_CRC 0xC 0x0 address|[3:0] 0x0 data_length[3:0] el CRC
REG_RD 0xD 0x0 address[3:0] 0x0 data_length[3:0] el CRC
SOFTRESET_CRC OxE Ox1E1 AN CRC
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7.5.4 SPI 2 v> FDE#

SOFTRESET CRC Z#BRW T, B~ RiiL 2 2ONX—=2ar BBV Ed, XA 74 DKREIZ CRC & £ wI—
NE. CRC ENELLBRWGA THEICETENE T, XM T L DKEIZ CRC 5 Te N —Ya i, &= CRC
7b§:<7‘/F‘ U—REF —H U—RIZH L CERENT CRC L —E A5 /IO EITENET,

FWD Thigha~rRiE, CCSI ar b —JIld» TRESNZT —% U—REBELET, 7 —4FE2 0 LOREIW R
D, CCSI arhr—F X HEMIZ 1 DOAFX—h Evh, BREE YR BEW1 20 END RAREHALET, LIz
T. 120 SPla<=>RD SPI 5 —% U—Ri%, &0 SPI ¥ —Z U—RDO/NT 1 DDAZ—k Evhinidy | K5 —F
T—RDH%IZ 1 DORAEE Y IRHY | %D SPl 7 —4% T—RD#%IZ 1 5D END /XA +)3$H% CCSI <L REA/aS
nEJ,

REG ThiEo~v R, TLC6989 T /A ADL Y AZ DEZALLFEH WIS ET, DATA_RD 2~ R
RXFIFO (RIS LCU D 7 — 4 AL E,

FWD, REG_WR, SOFTRESET _CRC THhFdHa~ o RiL, STATUS LU AKX E STATUS LV AXICR L CRHFA S L=
CRC #ELET, 20 77 Vv (Z{EHeR) 1. SPICTRL LY 2%d SPI_ACK_DIS By NG TEET, 72/
Vo VRIS TS EIZ SOFTRESET _CRC #3173 258 1%. HENSVETT, ZOGE, T A ARV
VAL, RO~ REFEFT DR, D7e<Es 1 20 SPI T7 ROFEEHESEL TV,

TLC6989 /312 SDO B> CF —H&ar b —J (2R 7N, avrba—J13 5 —H &7k TUNT5D2+45
vy VA% SCLK EANHAETAMBENRHNE T, TF VR A AV AY T, Jayy NV AEHELTT
— &% 78 TN AR, SDI Ay HIGH ICHERF 722 L2 HER L CnvET,

FWD WR CRC (CRC EXjAAIa U RDEEEK)
SPl v FERESRLTLIES,

FWD_WR_CRC 2~ R, T /XA AND CCSI 2> b —F2E-TT —4 U—R&EkET 570N ET,
SPI N7 = F Lo TREINET R TOT —H U— F‘i TXFIFO SIS LE T, Z{EEN 7= CRC Ra~v R U
—REFT—F U—RIZHLTEFE SNz CRC E—F LA 2D A, CCSI arha—F XX E 2L ET, ik
TXFFLVL 23203 DBIBIZIZEE L2 &%i“%bﬂ\ia“ SPl v ba—F(%, F—#EH TXFIFO 0)#4%&
D%@u\:a:&%‘\ﬁé%%ﬁn%wi#o 0 SPl 2= KX, K 512 ©F —% U—KR%ZH¥ R —kL, STATUS L VA%
& STATUS L o2& ZxtL TR SNz CRC ZELET, 7-10 12,2 DOFT —% U—RE%ET 5
FWD_WR_CRC zi~> ROl R LET,

SDO

SOUT Data0 Data1

7-10. FWD_WR_CRC <> KD fl
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FWD WR (EXAH I ROHEE)
SPlI 2~ RERESHRL TLEEN,

FWD_WR <R, /3 AND CCSI av b —F|2E->TT —4 U—REFETHOIEHSNET, SPI Y
TxI ML TZEENT=T _XRTOT —H U—RE, TXFIFO [T ET, IROEMN 1 DLl Efi=aSnbe,
CCSI| v hr—F 3R E 2L £,

o TXFIFO 2SN 72T — RS TXFFLVL (Z3ET5

s SPla~w ROT—# U—R&ET X TEZELEZ

ZHiZ. CRC NZDE[E DBIAICELIANWZ L2 ERL CWVET, ZIEE&N7- CRC Na~< R U—RLF —% U—FR
WHRLTRE S CRC E—E LW A, FAULT B (v AZERTUVOZRWEESR) 1T Low 12720, FLAG_SPI_CRC
TITNERESNET, 20 SPI <Rk, ik K 4096 OF —4 U—K%&HR—hKL, STATUS LY A% L STATUS Lo
AR L TCEEENTZ CRC ZIRLET, M 7-11 12, TXFFLVL 28 2 ©DF —# U—R|ZRESHRET 3 DU
—RZHRETSH FWD_WR <> ROz rRLET,

SDO

SOUT Data0 Data1 Data2

B 7-11. FWD_WR a< > RD#l

FWD WR END CRC (END /3A+%2 5 Tr CRC EXIAHL I RDHRE)
SPl 2~ RERES ML TLIEEEN,

FWD_WR_END_CRC @~ RiE, T /34 AND CCSI 2 ha—F k- TT —H U—R& &G T D701 S E
9, SPI )T 2T NIk s TRIFENTZT N TOT —F U—RL, TXFIFO [ZfIsEd, Z{E&h7- CRC 2~y
R U—REF —% U—RIZH L CEFENTZ CRC LA DI, CCSI avhr—F 3k E &AL ET, 2h
1L, TXFFLVL 2SO EF OBABITITE B LW EEEWRL TCWET, 7 —% U—R 9T CCSl avhr—Fi28->
THEEINHZ FBESNIHDEMD END SAMRIINENET, 7—% U—RDEFLIBIMD END /A D E(E
X, 2 2DR % D CCSI a~REBpENET, 20D SPl a2~ Rk, kK 31 ©F —% U—R%&HR—kL, STATUS
LUAKZE STATUS LU AXIZRL CRMRE S CRC #iELET, [ 7-12 12,0 7—% U—K (oY 1 250 END
AREFRALZRN) & 3 D058 END /A izt 325 FWD_WR_END_CRC =~ ROflZRLET,

SDI 0x4003 | CRCO
|
SDO
SOuUT
7-12. FWD_WR_END_CRC <> RDf|
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FWD WR_END (END A& e EXIAL I ROELE)
SPlI 2~ RERESHRL TLEEN,

FWD_WR_END =~ Ri&, 7 /314 AND CCSI avrhr—FlLoTTF —4% V—R&EE 7570 ET,
SPI R 7 2 F Lo TRAFINIZT RTOT —# T—RIL, TXFIFO IS ET, IROFM2 1 DLl Bilif=sih
%&, CCSl av b — Xk EH AL 7,

o TXFIFO |ZHEAMMEINTZT — R A TXFFLVL 12375

e SPla~ ROF—% U—R&T X Tx{5L

Zhit, CRC BNZDEEDRMBIZHB LWL ERL CWET, Z{EEN/- CRC RNa~v R U—RKLF —% U—K

(XU CEFE S CRC & —BL2a A . FAULT By (R AZEHTOARNES) 13 Low 12720 . FLAG_SPI_CRC
777 NREESNET, T—F U—RMRT T CCS| av b —F T Lo TEEENT . FEESN-E DB END
ARDPIINENET, F—% T—FDOEELBINO END ASARDXEET. 2 SDORI 4 O CCSI o~ RELARSHET,
ZD SPl a< Rk, &Kk 31 OF —% U—KR%&H R —kL, STATUS LU AXE STATUS L VAKX L CRFA S L
CRC ZiELET, [ 7-13 12, 2 ©DF—% T—KE 1 SOIBEMD END /A Mi5%9% FWD_WR_END =<2 R0
B ZRUET, ZOBFITIEL, TXFFLVL 73 2 U—RLPL BIZEREIILTWET,

SDO

SOuUT Data0 Data1

7-13. FWD_WR_END <> R

FWD RD _END_CRC (END /X A+%& & Te CRC FiA B~ RO E)
SPl 2~ REEZSMRL TIEEN,

FWD _RD END CRC = Kif, T3 AND CCSI a2 ha—F ko TT —F U—REEETH-OIEHEINE
T, SPI A7 =5 ) Lo TZEENT-TXTHOT —Z U—RiL, TXFIFO IZMSh 4, Z{E&N/- CRC va~y
R U—R&F =4 U—RIZH L CEHEA SN CRC & —H L= AICD A, CCSI av b —FLiREEBMBLET, 2
1X. TXFFLVL NZDE(E OBIABITITE LW EEERL T \iﬁ‘o F—H T—RP4_C CCSl arba—Jizko
TEFE SN, FBESNZEDEIND END NAMBINEET, 7 —% U—RFRDEELEBEMO END A RO EE
1Z.2 2DR % D CCSl a~v  RERRENET, ZOa~<w2RT CCSI T xF ML TRZIEENT-TRTOT —4%
T —RiZ, RXFIFO 2SN ET, 20 SPI 2= Rid, &K 32 D7 —4% U—R&ZH¥HR—KL, STATUS L VR tL
STATUS L AKX ZRLCEHE S CRC 2L £, 7-14 2.2 DOF —F U—KL 1 2DBEMD END /1A%
#i£1% 95 FWD_RD_END_CRC a2~ ROzl ET,

SDI 0x6081 Data0 Data1 m

SDO
I
SOuUT Data0 Data1
X 7-14. FWD_RD_END_CRC <> KD fl
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FWD_RD_END (END /S A ha&tedi B a< 2 FOERE)
SPl o= RERESZRL TLTEE,

FWD_RD_END =~ RlE, T34 AND CCSI 2 ha—F|2L>TT —% U—RER(E 350 HSET, SPI
ARYT 2T VNI S TZEFEENTZTRXTOT —% T—RiL, TXFIFO (2SI E T, IROLM2 1 DLl Efi7-shd
&, CCSl av bt —F Lk F AR L £7,

o TXFIFO IZ&MISIT=T — R85 TXFFLVL (295

¢ SPla~w ROT—# U—R&d X TEZELEZ

UL, CRC NZDHEEDBIMBIC B LN LA ERL TWET, Z{E&N7- CRC Ba~v R U—RLF—& U—R
IR TRE S CRC E—E LW A, FAULT B (v AZENTUVOZRWEESR) 1T Low 12720, FLAG_SPI_CRC
TITMBRESNET, T—F U—RRF T CCSI v ha—F Lo THEESNT- 4. FEESNI-H DB END /N
ARPMIINENET, F—% T—FDOEELBINDO END NSARDXEET. 2 SDORI 4 D CCSI o~ RELApSHET,
ZDa<RT CCSI AR T7 =Tk TZESNIZT N TOTF —F U—RiL, RXFIFO I2#& s Ed, 2o SPl =i+
VR RK 32 OF —% U—R&EYR—RL, STATUS Lo 2#& STATUS L VA& L CEFE S~ CRC %R £
9, [X] 7-15 12, TXFFLVL 723 2 DT —# T—R|{ZRESNZIRED 3 5OF —% T—REBL 2 20BN END
NAMEER%E TS FWD_RD_END o< ROz RrLET,

SDIM Data0 Data1 Data2 m

SDO

SOUT Data0 Data1 Data2

7-15. FWD_RD_END a< > RD#l

DATA RD_CRC (CRC F—#Gi M a~ )

SPl 2~ FREZZRLTITESN,

DATA_RD_CRC =~ FiX, RXFIFO 267 —% U—REGARDTZOIHEHSIET, 5317 CRC a~v R
T—RIZH L CRIE SN CRC E—H L TWAEHE DI, T A RTERSINIZ DT —& T—RE 7 —HU—R|Zx%}
LCRFE SN CRC ZiKL£4, CRC 2359 5L, SDO X n¥y” HIGH IZHERF S ET, X 7-16 12,4 DT —
4 U —R%%5R4% DATA_RD_CRC 2~ ROz RLET,

SDI 0x8003 | CRCO
I
SDO Data0 Data1 Data2 Data3
SOUT
7-16. DATA_RD_CRC 37> Rl
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DATA RD (7 —# gt HHa< 1K)
SPlI 2~ RERESHRL TLEEN,

DATA_RD =2~ R, RXFIFO 67 —% U—RZ&itARL7-OICMi S ET, ZES/- CRC a~vr R U—FR
IR L CRFAESNZ CRC &—ELARWEATH, T A ATERENIZHOT —F U—RE, 5T —HU =R L CRHAE
SN7z CRC ZiRLFE T, Z{EEXN7- CRC a~< K U—RIZH L CEEESIZ CRC &—EL7Z2WEE ., FAULT B
(FAZENTORWEE) 1 Low (2729, FLAG_SPI_CRC 777 & ESnEd, KM 7-17 12,3 DDF —4 U—FK%
k4% DATA_RD 2~ FoOflZmRLET,

SDI 0x9002 | CRCO

SDO Data0 Data1 Data2

SOuUT

& 7-17. DATA_RD 3<% > RDfl

REG WR CRC (CRC L' VAZEXAHLIATR)
SPlI 2~v  RERES ML TLEEN,

REG_WR_CRC =i~ FiZ, TLC6989 F A AZDNEL VAL ICEX AT =D ENET, Z0a~< 2 RiaiE, &
WNCEZIAENDL VAX DT RLAZ R T 74— VEREENTNET, SPI A7 2T M E> TRIEENTZTRTO
T—H U—RE, v RU LURKIKNSIVET, Z E&7z CRC Bavr R U—REF—% U—RIZxLCEFES R
72 CRC &—H LG A IO LA PR EHENET, ZOa~< L RiE, STATUS Lo AZ & STATUS LV AZIZHIL
TEE SN CRC ZiRLET, M 7-18 |12, 3 DDL IV AZE#EXjATy REG_WR_CRC 1~ ROz R LET,

SDI 0xA082 m

SDO
SOUT
B 7-18. REG_WR_CRC 17> Rfl
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REG WR (L PAZEXALITUR)
SPlI 2~ RERESHRL TLEEN,

REG_WR =2~ RiZ, TLC6989 T /A ADWERL VAKX ZEZIAL - DI SN E T, Z0a~< U Rk, KyIcE
%ﬁihévv“x&@?%I/Z%T?“74—/W73>a?ﬁmb\ia‘ SPI N7 =L CEZESNTZT X TOT —H U
—RIZ, LORZICEEEZSAENE T, 27U, CRC BV AZDEXALITEE L RN LA ERL TV ET, ZEXS
N7z CRC Ma~r K U—RiZxL TR SNz CRC &—FH LRV A FAULT B (wAZ3NTORWEE) 1X
Low (2720, FLAG_SPI_CRC 75/ W& ESIET, Z0a~ RiE, STATUS Lo a#E STATUS L o2& 125t L CaF
HEN7- CRC ZIRLET, [ 7-19 12, 2 2DOL A& & EZATe REG_WR_CRC 2~ FOFIZRLET,

SDO

SOuUT

X 7-19. REG_WR a7~ KD fl

REG RD CRC (CRC L VA& A Ea~R)
SPlI 2~v  RERES ML TLEEN,

REG_RD_CRC =< R, TLC6989 T /A ZAD WL P AL 3t AT DI SN E T, Z0a~<r Ricid, &)
IR BAONDL VAXDT R A% 1T 74— ARRNEENTOET, ZIEEN72 CRC BNa<r R U—RIZH L CEE
EN7= CRC & —EH L CWAHEDI, T HAAATERENTZ DL VRS T— M LIRS T—RIZH U CRHAE S
CRC #IEL¥7, CRC 234 %L, SDO 1T vy 7 HIGH IZHE & E 7, [} 7-20 12, 1 DDLU AZ 5 FH D
REG_RD_CRC =~ RFDOflZRLET,

SDI 0xC000 | CRCO

SDO

SOuUT

7-20. REG_RD_CRC A< Ko#l
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REG _RD (L VAZFiAHHNa<R)
SPlI 2~ RERESHRL TLEEN,

REG_RD =~ Rid, TLC6989 7 /A ADWNEL VA Z i A DT=OIME SN E T, 2O~ NI, &I
WOHNAL T AZDT R AR T 74— /VRREENTHNET, ZFES472 CRC Ba~v R U—RIZxLCEHEIN
CRC &—HL72WHATH, T A ATERSNTHDOL VRS T—RE LIUAX U—RIZH L THE SN CRC %K
LFET, ZFESN7z CRC Ra~v R U—RIZKL THEINE CRC E—HLARWGE, FAULT BV (wAZSIUTUVR
WE) 13 Low (2720 FLAG_SPI_CRC 777 MNiRESIVE T, X 7-21 |2, 3 DDLUV AZ %5t/ Hin REG_RD =
~UROBIERUET,

SDI 0xD202 | CRCO

SDO

SOuUT

K 7-21. REG_RD A< > KDfil

SOFTRESET CRC (SOFTRESET CRC == K)
SPlI 2~v  RERES ML TLEEN,

SOFTRESET_CRC =~ R, T XTOWNEHL U AZ % T 7 4/VMEIZYEYRL, CCSI 2 hr—F& CCSI N7 =7
NERIHEEA-OIEHSNET, 20a~<oRiE, IkOBEAICFEITESNET,

o ZIEENTZ CRC o< R U—RIZx L CEHFENTZ CRC L —HLTW5

* CCSIarha—InEEL TV

CCITT-FALSE 7 /L= Y% 1 {i fil L7 SOFTRESET_CRC =~ F? CRC ffii% 0xD383 T, CRC-16/XMODEM 7
MY R DEAE L8540 CRC filx 0XCESC T,

TRTONTL ARy hSNDE, ZNETICHESN TN T4V s 777 DIFEALER I TENET,
FLAG_POR & FLAG_ERR D473 HIGH (ZV 2y hSivET, EHIZ, RXFIFO (TSI T X TOT —ZIZT 7B A
TEp0ET, CCSI R T =T E A TEEZEFEIN T2V CCSI <2 RR LED TA Y —F =—rWNIZH D%
A, CCSI = hr—F& CCSI A7 =TV D RIHI D7 123 F Sz CRC EAZY TSN TWA7=®, CCSI CRC
DLW F o7 TERIRVET, TP A AL RV )L ALY Tlid, SOFTRESET_CRC o~ REEELIEE., TAY —
Fx—UNOD LED RTANOEEFRILHED END NAREETHZEAHELREL TOET, ZHUTkY, T TIEEasn T
W% CCSI a~vU IR T RTZVTEN, MYINHEREINET, 7 /51 A FAILSAFE £ —R0DH 4
SOFTRESET_CRC =~ R|%F /31 2% NORMAL E—RIZBfTst£4, LiL7= SOFTRESET_CRC =~k
25, STATUS L 2#® FLAG_SRST By MIGiEkSAVET, ¥ 7-22 (T, SOFTRESET_CRC =~ FDOHflARLE
R

SDO
SOuUT
[® 7-22. SOFTRESET_CRC A<~ KD#l
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7.6 TNARADVIRY

FRAADL P AZ OISR 1T TARAADL P ZZDAEY v T LI 2AZERLET, T/ ADL P AZ O TR
WZIRWL DAY A7y s TRURZT RN TTIREAERRLT LUVRZORARITE R LRNTZEN,

RTII.TNAADUV PRI DEER

TRVR  WEFR B ®svar
0x0 DEVID A AHNE R triar7.6.1
0x1 SPICTRL SPI Dl v 7.6.2
0x2 CCSICTRL ey s SUT N A2 —T A2 (CCSI) Dl tria76.3
0x3 TXFFLVL PE FIFO L~ ol vrvar 764
0x4 RXFFLVL ZA2 FIFO L~ Ll tria 765
0x5 DEVCTRL TS ADHEL AL trar 7.6.6
0x6 DIAGMASK B~ A triar 767
0x7 STATUS Ta—r ) FRL A AT —H A tra76.8
0x8 IFST AL B =T 2 A A AT —FADFEM trar7.6.9
0x9 TXFFST PE FIFO 27 —X AD M /a2 7.6.10
OxA RXFFST A5 FIFO 27— 2D FM v 7.6.11

FD/NESR B NVTINEALINC, BHERE Y TOBR AAT R B TEILLTWET, £ 74 12, Z0O®II a0 Tr 7%
A BAT IR L CWAa—RE2RLET,

RTA.TNARDT7 IR Y47 a—R

TreAs47 | KR | iz
AT AT
R R HAHIL
HEIRBLAT
W w EXIAT
wi1cC w EXIAT
1C 177
VeyhNEIET 74V Ml
-n Uty MEDIEEIXT 7 4V M
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7.6.1 DEVID LY X% (7 KL R =0x0) [V £ v b = 0xEDD9]
7-23 12 DEVID Z/RL. £ 7-5 TExOHERLET,
T IRAADV TV AFOREES 5L TTZEN,

7-23.DEVID LR %

15 13 12 1 10 9 8
DEVID
R-0xEDD9
7 5 4 3 2 1 0
DEVID
R-0xEDD9
&K 7-5.DEVID VP R¥ 74—V RDEEA
Evh TA4—IVR BAF UEvh i
15-0 DEVID R OxEDD9 TS AFR R )
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7.6.2SPICTRL VL2 X% (7 FL X =0x1) [U+ v b =0x00A0]
7-24 |Z SPICTRL Z7RL, % 7-6 TZO#MMZ/RLET,
TINAADL VAL DR 2SR TTZE,

7-24. SPICTRL LR %

15 14 13 12 11 10 9 8
RESERVED \ SPI_WDT_CFG ] RESERVED
R/W-0x0 R/W-0x0 R/W-0x0
7 6 5 4 3 2 1 0
SPI_RST_TIMEOUT_CFG ] RESERVED ‘SPI_CRC_ALG‘ SPI_SDO_DIS | SPI_ACK_DIS
R/W-0xA R/W-0x0 R/W-0x0 R/W-0x0 R/W-0x0

#F 7-6. SPICTRL VL2 R# 7 4 —)L RDEREA
Evk TA4—IVKR BAT DRI g
15-14 RESERVED RIW 0x0 T KI5

13-12 SPI_WDT_CFG R/W 0x0 FAILSAFE MKHEEIZREAT 5720 D SPl Oy F Ry
0x0 =40ms

0x1=20ms

0x2 = 10ms

0x3 = &%)

11-8 RESERVED R/wW 0x0 THRIGE P

7-4 SPI_RST_TIMEOUT_CFG |R/W OxA XA LT IRMEIZ SPI #Vty b 57290 SCLK DUy F Ry
0x0 = %)
0x1 = 500us
0x2 = 1ms
0x3 = 2ms
0x4 = 3ms
0x5 =4ms
0x6 = 5ms
0x7 = 10ms
0x8 = 15ms
0x9 = 20ms
O0xA = 30ms
0xB =40ms
0xC = 50ms
0xD = 85ms
OxE = 100ms
OxF = 200ms

RESERVED R/W 0x0 THRIGE

SPI_CRC_ALG R/wW 0x0 SPIBEIZEHSND CRC 7 /LAY R L
0x0 = CCITT-FALSE #%fii i
0x1 = CRC-16/XMODEM %5 H

1 SPI_SDO_DIS RIW 0x0 SPI SDO it v M- #5011,

0x0 = CS % Low M &% SDO % i)

0x1 = SDO I IZmA B —& A

0 SPI_ACK_DIS RIW 0x0 STATUS L2&? SPI H#S& e v bk
0x0 = HENGE DA

Ox1 = HENLE D ML)
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7.6.3 CCSICTRL VL R# (7 RV R =0x2) [U& v bk =0x0000]
7-25 |2 CCSICTRL %7RL, % 7-7 TZ O MA/RLET,
TINAADL VAL DR 2SR TTZENY,

7-25. CCSICTRL V' 2R %

15 14 13 12 11 10 9 8
RESERVED CCSI_SS_CLKO
R/W-0x0 R/W-0x0
7 6 5 4 3 2 1 0
RESERVED ‘ CCSI_DATA_RATE
R/W-0x0 R/W-0x0

FK 7-71.CCSICTRL LY R¥ 74 —JV RDEHA

Evh T4—IE v EvA Uehk B
15-10 RESERVED R/W 0x0 T K Ir
9-8 CCSI_SS_CLKO R/W 0x0 CLK_O BV DIEHART NI AFETE
0x0 = &%)
0x1=2%
0x2 = 4%
0x3 = 8%
7-4 RESERVED R/W 0x0 T P
3-0 CCSI_DATA_RATE RIW 0x0 CCSI »F—#L—h
0x0 = 1Mbit/s

0x1 = 1.25Mbit/s
0x2 = 1.43Mbit/s
0x3 = 1.67Mbit/s
0x4 = 2Mbit/s
0x5 = 2.22Mbit/s
0x6 = 2.5Mbit/s
0x7 = 2.86Mbit/s
0x8 = 3.33Mbit/s
0x9 = 4Mbit/s
0xA = 5Mbit/s
0xB = 6.67Mbit/s
0xC = 8Mbit/s
0xD = 10Mbit/s
OxE = 13.33Mbit/s
O0xF = 20Mbit/s
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7.6.4 TXFFLVL LR ¥ (7 FLR = 0x3) [V v b = 0x01FF]
7-26 |Z TXFFLVL Z/RL. % 7-8 TZO#HEZ RLET,
T IRAADV TV AFOREES 5L TTZEN,

7-26. TXFFLVL L 2R %

15 14 13 12 1" 10 9 8
TXFFCLR ’ RESERVED TXFFLVL
R/W1C-0x0 R/W-0x0 R/W-0x1FF

7 6 5 4 3 2 1 0

TXFFLVL
R/W-0x1FF
&K 7-8. TXFFLVL L2 R¥% 7 4 —)V FDRREA
Evhk T4—IE v EvA PRZEAN Bz
15 TXFFCLR R/W1C 0x0 #[E FIFO O _XCOF—Z% 707
14-9 RESERVED R/W 0x0 T HITE -
8-0 TXFFLVL R/W Ox1FF CCSI TEEEBIAT 572D TX FIFO L~yL (U —FRHAL, 0x0 (% 1
U—REEKTD)
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7.6.5RXFFLVL L2 R% (7 RLR =0x4) [Vt v b = 0x00FF]
7-27 |2 RXFFLVL %#/RL, % 7-9 TZOHMAEZ RLE T,
T IRAADV VAFOREES 5L TTZE,

7-27. RXFFLVL LR 4

15 14 13 12 1" 10 9 8
RXFFCLR ’ RESERVED
R/W1C-0x0 R/W-0x0
7 6 5 4 3 2 1 0
RXFFLVL
R/W-0xFF
F7-9. RXFFLVL L2 R¥% 7 4 —)V RDRREA
Evk TA4—VR EAT PRZEAN g
15 RXFFCLR R/W1C 0x0 Z{Z FIFO O¢ _XCOTF—Z% VT
14-8 RESERVED R/W 0x0 T HITE -
7-0 RXFFLVL R/W OxFF U—R¥& 2 7-LEI12 DRDY B 2720425 RX FIFO L~
(0x0 1Z 1 V—FZEKT5)
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7.6.6 DEVCTRL LR % (7 KL,RX =0x5) [U v b =0x0000]

7-28 |Z DEVCTRL Z7RL, % 7-10 TZD

T IRAADV VAFOREES 5L TTZE,
B 7-28. DEVCTRL L R4

WAz RLE T,

15 14 13 12 1" 10 9 8
RESERVED
R/W-0x0
7 6 5 4 3 2 1 0
RESERVED ‘ FORCE_FS ’ RESERVED EXIT_FS
R/W-0x0 R/W1C-0x0 R/W-0x0 R/W1C-0x0
#Fz 7-10. DEVCTRL VP R4 7 4 —JV RDFiA
Evk TA4—VE EAT PRZEAN Bz
15-3 RESERVED R/W 0x0 Big O -2
2 FORCE_FS R/wW1C 0x0 T34 A7 NORMAL JRHED S FAILSAFE JRAEE~DEEE 2.
0X0 = BAEDIRIEAHERFT 5,
0x1 = 5 /31 2% FAILSAFE REEICEIT T2,
1 RESERVED R/W 0x0 TKI G I
0 EXIT_FS R/W1C 0x0 T /3A A% FAILSAFE =—F75 NORMAL (21795
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7.6.7 DIAGMASK L2 X% (7 RV R = 0x6) [Vt v I = 0x0000]
7-29 |Z DIAGMASK Z7RL, % 7-11 TZOiHERLET,
TINAADL VAL DR 2SR TTZENY,

& 7-29. DIAGMASK L R4

15 14 13 12 11 10 9 8
RESERVED MASK_CCSI_CHECK | RESERVED | MASK_CCSI_CRC |MASK_CCSI_SIN
BIT
R/W-0x0 R/W-0x0 R/W-0x0 R/W-0x0 R/W-0x0
7 6 5 4 3 2 1 0
RESERVED MASK_SPI_CRC
R/W-0x0 R/W-0x0

& 7-11. DIAGMASK L2 R¥% 7 4+ =)L KD&A

Evh TA4—VE BAT PRZEAN Bz
15-12 RESERVED R/W 0x0 T HIFE A
1" MASK_CCSI_CHECK_BIT R/W 0x0 CCSI & vk 74/ e~ A7 LT FLAG_ERR %% EL .
FAULT BV 27 NE o425,

0x0 = 7 4/VNEEIDNE )
Ox1 = 7 A4/L Ml AN L)

10 RESERVED R/W 0x0 FHIW I
9 MASK_CCSI_CRC R/W 0x0 CCSI CRC 74V e<%7LT FLAG_ERR %#%EL . FAULT
EUETINET T D,

0X0 = ZA/V MNBEIDNA L)

0x1 = 74 /L NE I TR

8 MASK_CCSI_SIN R/W 0x0 CCSI SIN [E# 74/ e~A27 LT FLAG_ERR %€ L.
FAULT ©> %2735,

0x0 = 74 /L MBI N A L)

Ox1 = 7 4/V Ml s 2N HE7%)

71 RESERVED R/W 0x0 TR T
0 MASK_SPI_CRC R/W 0x0 SPI CRC 74 /V e~ A2 C FLAG_ERR %#%EL, FAULT &
CETINET T B,

0x0 = Z4/LV @A A %N
0x1 = 7 A4 /L MBS 5
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7.6.8 STATUS L R4 (7 RV X =0x7) [U v b = 0x0403]
7-30 |2 STATUS Z/RL, # 7-12 TEOMAZRLET,

TINAADL VAL DR 2SR TTZENY,
7-30. STATUS L2 R %

15

14

13

12

11 10 9 8

CLR_FLAG ‘ FLAG_CCSI ] RESERVED ‘FLAG_TXFF‘ FLAG_RXFF ‘ DRDYST

FLAG_SRST FLAG_SPI

R/W1C-0x0

R-0x0

R-0x0

R-0x0

R-0x0 R-0x1 R-0x0 R-0x0

7

6

5

4

3 2 1 0

_WRITE

FLAG_SPI_REG

FLAG_SPI_CRC

DEV_STATE

FLAG_OTP_CRC | FLAG_OSC | FLAG_POR | FLAG_ERR

R-0x0

R-0x0

R-0x0

R-0x0 R-0x0 R-0x1 R-0x1

#F 7-12. STATUS LD R¥% 74—V RDEA

Eyh

TAL—IVK

A7

UNAAN

B

15

CLR_FLAG

R/wW1C 0x0

TRCDOTITTHIVT T HEEAR
0x0 = 777 %7UT LI,
0x1 =T _XCOTFZ7%IVT75,

14

FLAG_CCSI

0x0

CCS| =5— 757
0x0 = T /AR TT— IR HEN 2T,
0x1 = T/NA R =T =Sz, FEIC OV TR IFST 221,

13

RESERVED

0x0

TR I

12

FLAG_TXFF

0x0

{5 FIFO =7 — D

0x0 = %15 FIFO =7 — 3 HHiEhiahoTz,

0x1 =27 FIFO =7 —M sz, FHMICOWTIE TXFFST 2%
i3

o

1

FLAG_RXFF

0x0

%18 FIFO =T — D

0x0 = &5 FIFO =7 — TSz oiz,

0x1 = %5 FIFO =7 =M@ sz, 55OV T RXFFST 2%
i3

o

10

DRDYST

0x1

DRDY v D AT —H A
0x0 = DRDY B>z v 7 Low
0x1 = DRDY v {¥r¥>7 High

FLAG_SRST

0x0

ERIZIATSN2D>>T- SOFTRESET, CCSI D% H1IE
SOFTRESET {3547 TE20,

0x0 = SOFTRESET =Z—id#tishiginolz,

0x1 = SOFTRESET =7 —n3 it rz,

FLAG_SPI

0x0

SPl =5— 757
0X0 = F /AR =T — [ TSR0 5T,
0x1 = T AR =T =R HENT, GOV T IFST 25 8,

FLAG_SPI_REG_WRITE

R

0x0

ERIZETFENR) T SPI LY RAFEX AL <R, CCSI DEZ(E
113 CCSICTRL D EXIARIITEZR,

0x0 = SPI LV AXEZ AL T — IR NS o7,

0x1 = SPI L VAZEEIAL T — PR HENTZ,

FLAG_SPI_CRC

0x0

SPIiEfF9 CRC =F—3 i tHEiiz,
0x0 = CRC =7 — |27,
0x1 = CRC =Z7—2 iz,

DEV_STATE

0x0

FIRAADYRRE

0x0 = 7731 2% NORMAL [k fE
0x1 = F /3121 INIT JHE

0x2 = T /3L AL INIT JRRE

0x3 = 7 /31 A% FAILSAFE 1kf&
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F7-12. STATUS LD R¥ T 4 — )V FDERBA (FeX)

Evh

TA—IVE

ZAT

UNoAN

S

3

FLAG_OTP_CRC

R

0x0

OTP CRC =7— Dk
0x0 = OTP CRC =7 — |3 HiEZnigh o7,
0x1 = OTP CRC =7—2 &=,

FLAG_OSC

0x0

FEHR A ORI M H
0x0 = iR~ 7 — I3 LS oTz,
0x1 = BEiR&GF=7 — Sz,

FLAG_POR

0x1

NI—F Vv 757
0x0 = POR [ZRY A EH TR,
0x1 = 531 2ZH POR ZRIA LTz,

FLAG_ERR

0x1

Ja— )L 25— 757 2t FAULT BV DA T —H A,
0x0 = =7 — M HIen o7,
0x1 =12 Lox=TF—n S,
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7.6.9IFST L R4 (7 KL X =0x8) [V v k =0x0000]
7-31 I IFST Z/R"L, % 7-13 TZOfRHERLET,

TINAADL VAL DR 2SR TTZE,
7-31.IFST LR %

15 14 13 12 1" 10 9 8
RESERVED \ FLAG_SPI_CS | FLAG_SPI_TIMEOUT
R-0x0 R-0x0 R-0x0
7 6 5 4 3 2 1 0
RESERVED FLAG_CCSI_CMD | FLAG_CCSI_CHECK RESERVED FLAG_CCSI_CRC FLAG_CCSI_SIN
_QUEUE_OVF BIT
R-0x0 R-0x0 R-0x0 R-0x0 R-0x0 R-0x0
RT13.IFST VP RY 74 —JV RDERHA
Evh TA4—VE HAT DEZEAN Bz
15-10 RESERVED R 0x0 T HKIFE A
9 FLAG_SPI_CS R 0x0 v REZAZEOEH T SPI Fv 7 L2k B3 High (272572,
0x0 = CS =7 —|ImHiEn7en -7,
0x1=CS =7—Kti&Eni-,
8 FLAG_SPI_TIMEOUT R 0x0 SPI #A LT Uk =7 —0 ST,
SPI_RST_TIMEOUT_CFG M Z7aLEx D AR ESHS,
0X0 = SPI 44 L7 I RIS Vo T,
0x1 = SPI ZA LT UM &N 7=,
7-5 RESERVED R 0x0 T I
4 FLAG_CCSI_CMD_QUEUE_OVF |R 0x0 CCSI AR Fa— F—r—Tn— =5—pfihEhiz,
0x0 = A — "\—7u— =7 —|IRHINLD o7,
0x1 = A — "—7n— =T7—HIhi=,
3 FLAG_CCSI_CHECK_BIT R 0x0 CCSI %157 —#|Z CCSI it v =7 —nHEhi,
0x0 = BREE vk =7 — 3RS -T=,
0x1 = &L v =7 —2mHahiz,
2 RESERVED R 0x0 TR A
1 FLAG_CCSI_CRC R 0x0 CCSI ¥ —#12 CRC =7 —73 N,
0x0 = CRC =7 — | &Nz o7z,
0x1 = CRC =7 —2M &=,
0 FLAG_CCSI_SIN R 0x0 SIN DR LR %
0x0 = SIN DR NV RIETT—IIMR S8 o7,
0x1 = SIN DN NV RIELT— PRSI,
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7.6.10 TXFFST L2 R4 (7 FLR= 0x9) [V v b =0x0000]
7-32 12 TXFFST #/r~L., & 7-14 TFOHHZRLET,
T IRAADV TV AFOREES 5L TTZEN,

7-32. TXFFST L 2R %

15 14 13 12 1 10 9 8
FLAG_TXFFOVF ‘ FLAG_TXFFUVF ‘ FLAG_TXFFSED ’ RESERVED TXFFST
R-0x0 R-0x0 R-0x0 R-0x0 R-0x0
7 6 5 4 3 2 1 0
TXFFST
R-0x0
R 7-14. TXFFST L2 R4 7 4 —)L RDRREA
Eyh TA—IVE BATS Ueyk Bz
15 FLAG_TXFFOVF R 0x0 (2 FIFO O —/_"—7 10— T5—
14 FLAG_TXFFUVF R 0x0 %12 FIFO O7 L4 —71— =5—
13 FLAG_TXFFSED R 0x0 &5 FIFO o7 v =7 —kith
12-9 RESERVED R 0x0 TR T
8-0 TXFFST R 0x0 TX FIFO A7 —% A
0x0 = 15 FIFO 23722
0x1 = B4{5 FIFO 12 1 V—Rd D,
0x2 = %18 FIFO |2 2 Y—FKH D,
Ox1FE = 1415 FIFO (2 510 V—FK &%,
0x1FF = &1 FIFO |2 511 U—RF/=1% 512 V—KH D,
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7.6.11 RXFFST L2 R4 (7 RV X =0xA) [V v I = 0x0000]
7-33 |Z RXFFST Z7RL, & 7-15 TZOHMALZRLET,
TINAADL VAL DR 2SR TTZE,

BJ 7-33. RXFFST L2 R4

15 14 13 12 11 10 9 8
FLAG_RXFFOVF ‘ FLAG_RXFFUVF ‘ FLAG_RXFFSED ’ RESERVED
R-0x0 R-0x0 R-0x0 R-0x0
7 6 5 4 3 2 1 0
RXFFST
R-0x0

FK 7-15.RXFFST U R¥% 74 —JV RODEREA

Eohk T4—VE v EvA Uehk B
15 FLAG_RXFFOVF R 0x0 =15 FIFO A —/"—7p— =57—
14 FLAG_RXFFUVF R 0x0 Z1E FIFO o7 o4 —7n— 15—
13 FLAG_RXFFSED R 0x0 =2 FIFO O 7)) =5 —FaiH
12-8 RESERVED R 0x0 THIVE P~
7-0 RXFFST R 0x0 RX FIFO A7 —# &
0x0 = %15 FIFO 7372
0x1 =513 FIFO 121 U—F®H 5,
0x2 = %13 FIFO |12 2 V—F &5,
OXFE = %15 FIFO |2 254 U—FK &5,
OxFF = %18 FIFO (2 255 V—R 721X 256 V—K& 5,
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87TV —a bRE

DLTFO7 7V r—a BRI, TF R AL AV VALY ORI ARRIZE ENHLDTIIRL TFF A A
A VAT F D IEREMED 2B IRFEN L ER A, i % @ BRI 28 OB AW T, B
FEREROBEETHW L QU272 872 Ed, - BEFRITE B ORGH BEEZRIELTANTHZET, v

AT DOFEREE MRS T DM ENHVET,

84 77U — g gl

TLC6989 DL, #E D SPI 2 L TIThiLET, ZDF /A AT, TLCB989 F /S A AT Lo THEMLE N A
w7 VTV A H—T A A (CCSI) %A L CTHIEIEILD TLC6IBX T/ SAADT AV —F =— AN ST E
94, TLC6989 D R CTOMREIZIT. T ulF~T )L LIUAINLT VB A TEXET,

82R&JXMET IV -3y

%] 8-1 12, 1 20 SPI /NAT 1 50 TLCEIBY 721F &= br—T it 1 50 CCSI NATELHD TLCO98X 27
AV —=F 2= B LI RERIR T TV r—a 2R ET,

VLEDR

VLEDG/B

vce

:‘g TLC6989 t_) yLEoR vee g VLEDR vee
3 ¥\/LEDE \/ll-.EDB T
o FAULT vcc 1. GND GND %;
GND Ig sax TLC6984 o soux TLC6984 oo
S = IREF IREF
2 scLk e e g  EBE og. 3 ¥ ee e EBE g3 ¥
3 soI SIN 3 3 33 3 3 2% 3 3 3 "3 3 3 3%
=
g SDO CLK_O H
o es sout | - % ¥\ % %X % ¥‘ %
DRDY é e e . . . e o e e o e
= - HE -
BT ery B By
32 RGBs 4» Red LED Green LED 4» Blue LED
8-1. R&EXMIET7 TV —2 3 VEREA
8.2.1 51 EfF
& 8-1. REH/INSA—%
RFGA—H fE
Vee 28V
TL—Ah L —h 30Hz
WS 53 fif e 16 v h
HA—REEESNIZ T /A A% 6
A¥yy T4 30
fsp| 8MHz
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BB IIRANC, TV —a i Bile CCSI 7 —4 L—haikb DM ENHYET, CCSI 7—4 L —hD i/ ME
IR HRIZ SV TERD, 1 7L —2 NI T TP LED FIANNTEESNAMLERHET, @RI 7- LED
RIANDT —H > —NIL, #Fi7e CCSl 7 —# L — D/ MEIZEAT 258N E FNTWET, 20T 7V —ray
B TIE, 7L — 28T 33.33ms T, FAY—F = —120F, 30 DARX YL TALEED 6 ODT/NAZ (2 DDAZ
YHT N T RDT =T 3 D) RHVET, 7 —HIEERRE T0% LIEELTZSE (CCSI A~ ROFEERIZT A
RVEER SR AETHR[EEMENH D728, #E CCSI 7 —% L —rDx/MEIL 7.04Mbitls T3, L7228 -> T,
CCSICTRL L'>2% CCSI_DATA_RATE iZ 8Mbit/s IZZR ESHLET,

SPI JEEE X, —M&E9IZ CCSI 7 —%# L —hERICIHRFHICHESNET, LIz >T, 20T 7V —a 4T
1%, SPI & #A% 8MHz J;’z“fféﬂfb\?i?“ WDOAT 7 1E TXFFLVL OWFETT, TH A AL A VAT,

TXFFLVL % 1 2® CCSI 2~ NIz L THRIESND KT — RIS RESHRETHILAHEREL TVET, T
%I\ﬂwxmv%&i%i\ﬁ:v/l\ (#1: SRAM EXiAZa~UR) T, KT —RERRAELET, Z0a~vr Koy
—NEUX DA =R T SAZADHED 3 {518 1 ~yR SAREIRIEIZRVET, 20T 7V r—a ek, &
KU—F#1%Z 19 V—FK (3 x 6 + 1) TY, SPl =~ F FWD_WR_CRC M &N 584 . TXFFLVL (T EH S,
CRC U—FNBELWGE DO AIRENBRGSNET, 512, CCSI 2 b —F |2 L H8EEH X, TLC6989 @ CCSI =1+
VR Fa—I2XD, kD SPl ko< RiE SPl 2 b —F 2 L»> T TICEE SN TV ET,
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822170453 /FIE

8-2 12, RFW T _"AADT T T 7 7a—%RLET, ZO7a—(% TLC698x T /A A 7 7IVEHELIL TR
D, TLC6989 Z kT 27 D BMA AL FIERN WS EENTWET, VCC IZEFREHE AL, T 34 AN
NORMAL ik fE (OTP CRC 2 IELVVREE) (2725 E TR T H&, TLC6989 NS L, 2~ REHRE TEHIHIC
T 57292 (CLR_FLAG ##% & 15Z&T) FLAG_POR 77U 7 ENRIFNIERVET A, TDOH%, 2~ ik,
TLCBI8X DT AL —F = —NTHERSIVET,

Begin

| |

Power Supply

v

Wait DEV_STATE is NORMAL

v

Write TLC6989 initial register
setting

v

Write CLR_FLAG

v

Forward Write Chip Index

i Configure the

! register during
' sending data

e
Write next Forward Write SRAM
frame SRAM
Data in normal ¢
operation Wait for the end of current
frame
Forward Write VSYNC
l Read registers
during each
Forward Read time of the
Chlp Index/FC/LOD/LSD frame
B8-2. /OS> JFIR
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823 77— 3 > HIkR

8-3. ML PRI REDEEAH B

X 8-4. CLR_FLAG EZiAAH
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K85 FAL—Fx—2D2DDLED RSANICHTEIFYT ATV HREBEAHIAT Y ROEE

8.3 ERICEAT S HEIREIF

KT ISAAIL, 2.5V~5.5V VCC ELEER CEMET HI0IRKFF SN TWET, ZOANERICIT#EYRLFal—ia
/ﬁ‘TTﬁOﬂéjégﬁl%Uiﬁ‘ ATNBPEFBT OB TT SAAD VCC BIREIEN KK Vyyr BIEE FRIZIEN 20
FHIZ, VCC &EIFL — NV OFZ 3/ NESWMEIC T2 BN DY £,

84147V b

841 LA 7D RDH1L FZ1>

TLC6989 (T M EAMFIFERELIE 2 7217 T3, VCC ASIT =2 T o3, VCC BV DO TEAIEFIEICAE L T2
X, FAULT % A—7 2 LAV H T, FAULT BrBRar b —J 08 S TWARE  AMPT o7 LTy
7*&#%))‘ ‘%Tﬁ‘o

84.2 L1470 A

8-6 |2, DYY o — DL AT U MZRLUET, W7D GND B ANT AW S TWET, ZOL AT RND,
v 10 FERICE  CXAZ LN ET, B 5L TEXET A, Zof T RL W ER AL
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LInvay

FAULT [ 1| O | 14 [ vce &
sDi [ 2 | s Jono L
scik | 3 | | 12 |cs
spo | 4 | | 11| DRDY
GND | 6 | | 9 |cko
SIN| 7 | | & |[sout

8-6. TLC6989 L1 7 Il
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ITNARBELURFa AL bDHR—F

TR A ARV AY T MEIEOBRRE Y — V2R CE T, TS ZADMERED T, 22— R D ARk, YV 2—3
a DRFEEATHT DD — )LV TN = T H LT CRALET,

9.1 TNA R HR—F

9.2 RF¥a AV bDYR—P
9.2.1 BEEH

9.3 RFaAY bOEFEMEZITMDAE

R 2 A RO FHNZ DWW TOMENZ 2T EUDIZ I, www.tij.co.jp DT AR 7 4 L2 2B TLIZEWN, [#@E1] 27
Uy 7L TR D& BRI T R TORGERICBE T 2X AL = AN IS TIADZENTEE T, EREOFEMIC
DUNVTE, BETSNTERF 2 A MIE FINLTWASGET B EZ TR TZE 0,

9.4 HR—pF-UY—-2

TXY AR ARV NASY E2E™ PR —h e T4 —T AT, TV =T BREEE A DA LR EHIZE T A MM AN
— BN O E S ZEN TEDLAT T, BEFEORIEEZRBE LD MAOEME LIV THIL T, ixit TR
BRI LN TEES,

V73N TNBar 7o Vid, K5 mE IV BUROFE RSN H DT, ZNOIE T R A AV LAY O
BEERRER T2 D TIHARL, BT LETHR Y A A LAV AY O R KM LT D TIEHVER Ay TR AR
VALY O S E BRI TLIZEN,

9.5 HEE

TXY R ARV )ALV E2E™ is a trademark of Texas Instruments.

TRTCOMEEIL, FNENOFAEIRBLET,

9.6 BRESMEICHAT S ETEEE

ZD IC 1, ESD IZEoTHHH T D FIREMER SV ET, T YA AL AV AL, IC ZEOHOBEIC YR EEEA DL
‘ ZHERELET, ELWEVBWBIUOREFIAIAEDRVIES . 7 A A% BRI 22 &)Ui?“

A\ ESD ICEAMHEAIE, P D MREIE T DT A ADTE R/ E CHIGI D0 E T, K72 IC DG, /STA—FHDF 7
BT BT TARS TSN DANS TR D BT, IR RA LT Ao TS,

9.7 S
FHH R AL A LAY R ZOFFEEICT. FECKEO BB LOVERNTHILCOET,

10 KEATEE
BEHE SR ROETIIWIT2EL COET, 20K BREIIIERICHEL TOET,

ZR0 a7 "
2024 411 H * IR

M AAZAII, Ryo—2, BEIWENXER

uﬁé@f\“~°/°&:01\ AR =TIV 3= BRONESUC T D E A RSN T EY, ZOFHIT, FEEDT A
ANER CTELRCHT DT — 2T, ZOT —2E, TER ZORFa A MG TICER IO LA nHIET, A
T =2 —=bDTITURRAEME ST 5E . Bl A MO 2 ZHTES 0,
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M4 F—=TELNRY —JLER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

OO OO OO T

® & o|l( B0 W

v
Reel | L
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO0 O O Sprocket Holes
|
T
Q1 : Q2
4--9--1 _
Q3 1 Q4 User Direction of Feed
[ .8
T
A
Pocket Quadrants
. PRobr— | Aokr— | . Yy—i y—n A0 B0 KO P1 w Y10
TR 347 X v SPQ P& (mm) | ¥ W1 (mm) | (mm) (mm) (mm) (mm) (mm) S
SOT-23-
TLC6989DYYR THN DYY 14
TLC6989DRRR WSON DRR 12
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TAPE AND REEL BOX DIMENSIONS

FAR Rolr—P BAT | Robr—UR ‘?ﬁ? SPQ | E&(mm) i (mm) i (mm)
TLC6989DYYR SOT-23-THN DYY 14
TLC6989DRRR WSON DRR 12
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M2 AHhZhIVT—%
PACKAGE OUTLINE
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
E ilFl{\lE’lAINDEX
12x[0.5]
— =% —
— ==
] 1
4.3 2X
NST]EB - — [3]
] 1
] 1 i
— =
g
5 21 (@ [01®[c[A®[BO)]
K R——
/, -
Wea 1
T \L SEE DETAILA
0.25 _
GAUGE PLANE
0 8° /
DETAIL A
TYP
4224643/B 07/2021
NOTES:

1.

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

Product Folder Links: TLC6989

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 per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.
5. Reference JEDEC Registration MO-345, Variation AB
w INSTRUMENTS
www.ti.com
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) —
f ‘

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

C ) C

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
)
)

4224643/B 07/2021

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DYYO0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢

12X (0.5)

(R0.05) TYP

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

4224643/B 07/2021

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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DRR0012G

PACKAGE OUTLINE
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

%:2)47

N
[N

f
08
0.6
‘ jt ***** == o SEATING PLANE
005 !
0.00
e 1.3£0.1 —=
TSR pm T i
|
— ‘ =k |
-
D ‘ -
|
D, I S
B S A S
) \ ( 25£0.1
|
peti B | -
10x[0.5 | i
- (
o /\ 1 2
‘ 12x 03
o558 O

&

0.1@® |C|A|B
0.050 |C

4227052/A 08/2021

NOTES:

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

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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DRR0012G

EXAMPLE BOARD LAYOUT
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

12X (0.62) ﬁ
]

SEE SOLDER MASK
DETAIL

12X (0.25) 1

o

1

—
10X (0.5)
1

i

(R0.05) TYP

ikl

©0.2) TYP

i
i

EXPOSED

0.07 MAX
ALL AROUND

e

EXPOSED METAL
OPENING

NON SOLDER MASK
DEFINED
(PREFERRED)

LAND PATTERN EXAMPLE
SCALE: 20X

METAL EDGE

xSOLDER MASK

SOLDER MASK DETAILS

(2.78)

METAL SHOWN

0.07 MIN
ALL AROUND

I

| METAL UNDER
! / SOLDER MASK
|
EXPOSED—" T SOLDER MASK
METAL | ! OPENING

SOLDER MASK DEFINED

4227052/A 08/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the
number SLUA271 (www.ti.com/lit/slua271).

board. For more information, see Texas Instruments literature

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

DRR0012G WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
12X (062) ﬂ — 2X (1.21) —=]
P
12X (025) 1 @ S CD 12
‘
el —
o 53 13 (0.65)
SYMM4— - - — (b
}‘J | 1
(R0.05) TYP i \ C;j 2X (1.1)
‘ e —
6 @ L J7
SYMM
Q
I (2.78) |

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

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

4227052/A 08/2021

NOTES: (continued)

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

i3 Texas
INSTRUMENTS

www.ti.com

60 FEHZRIT 57— (SE B A B

Product Folder Links: TLC6989

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLVSHF5


https://www.ti.com/product/jp/tlc6989?qgpn=tlc6989
https://www.ti.com/jp/lit/pdf/JAJSVM6
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVM6&partnum=TLC6989
https://www.ti.com/product/jp/tlc6989?qgpn=tlc6989
https://www.ti.com/lit/pdf/SLVSHF5

BELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,

W5 551E P : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

13 TEXAS

INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

30-Jun-2025

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 ©)
@ ©)

TLC6989DRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 L6989N

TLC6989DRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM  See TLC6989DRRR L6989N

TLC6989DYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 L6989T
(DYY) | 14

TLC6989DYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM  See TLC6989DYYR L6989T
(DYY) | 14

@ 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.

® Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

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

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. 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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https://www.ti.com/product/TLC6989/part-details/TLC6989DRRR
https://www.ti.com/product/TLC6989/part-details/TLC6989DYYR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 16-Jan-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
Leg R g R A T
o| |e &|( Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
e | )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLC6989DRRR WSON DRR 12 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
TLC6989DYYR SOT-23- | DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 16-Jan-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLC6989DRRR WSON DRR 12 3000 367.0 367.0 35.0
TLC6989DYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8

Pack Materials-Page 2



GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

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

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

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

PLASTIC SMALL OUTLINE - NO LEAD

N
©oPR

@T

PIN 1 INDEX AREA—"

N w
©

f

0.8
0.6

| jr fffff 1 ____ Lo SEATING PLANE

0.05
0.00

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

|
\
6 | 7

JUUY
ARAE(

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

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

4227052/A 08/2021

NOTES:

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

2. This drawing is subject to change without notice.

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

i
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EXAMPLE BOARD LAYOUT

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

DRR0012G

SEE SOLDER MASK

(1.3)
12X (0.62) DETAIL

SYMM

1 | ¢ >

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

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

(@0.2) TYP
VIA
(2.78)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

METAL UNDER
SOLDER MASK

.

\/ﬁ

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

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

EXPOSED METAL
OPENING METAL \ )

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4227052/A 08/2021

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
DRRO0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

12X (0.62) «ﬁ
e 2X (1.21) —=]
i 1

12x(025) 1 | | I CD 12
—E3 | i O

10X (0.5) ‘ ]
P omg | s ] o e

sy MM¢—-+—-—-+—-—( ) —-—F-—-—+-—

)

C:j 2X (1.1)
C‘:) (T

=3

(2.78)

(R0.05) TYP

a¥ais

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

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

4227052/A 08/2021

NOTES: (continued)

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

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear 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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
\ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

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

4224643/D 07/2024

NOTES: (continued)

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