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TFT-LCD LLENEEHS A
High Performance TFT-LCD Graphics Controller

1. BRNE

LT7681/7683/7686 (LT768x) @2=EI6E TFT-LCD EFINRERCH.

HEBREMEME MCU ISFERTE TFT FRRSESES TFTING | g |
8 (Driver) , FEIRMEVINE. PIP (Picture-in-Picture) . SUAER | ~ S STV
LEEINE, RTIRFERNES, EAKAMIEE MCUMEEERATE | el
BTIE, T LT768x bSTAEME MBTAME, Wil 320240 | - SEEMEE

(QVGA) £ 1280%1024 (SXGA) , BRI 16/18/24bits §9 RGB 101, TETLCD

Controller

LT768x c#55# MCU #20, &4E SPI. 12C 98N, &L 8 i, 16 iFH
17O, ATREZEREDHERNE TR, LT768x A 128Mb 87K
=, ALSHSMNEHEE 1bit 19 2 SN EIBIAEHEE 24bits 19 16M BB E/R. FRERLHEERN MCU £
BHR(FLRIRIE, LT768x REJUASRESIZE, FFER. Ek. B, HE. =@, B, BRETSE
TORE, ERIPIERAVEEHEIZONGS (28 (BTE) Rt T an<oEERARME, MNBhett. EEmERSY. EE (PIP/
FRE@) REFESERETREFNE, X T miETEE, EMsEstRArZRE T MCU BPRAHETT
i8, WNSREREEAY SPI EOERERD MCU 1/0 ORFEK, MARAT TFT FmEFHR MCU, LT768x 38K
HNERINBEIFEES AR TFT-LCD BB =m L, Wz, SRS, Tlligs. Tz, BN
#r. ETRE. AfUEOD. 1eRES~m.

1.1 PIEBHIRE

LT768x
, 2D LCD
8/16bit MCU TR
al SPI/2C 7V E BitBLT | || Driver I/F p=nm | TFT Panel
¥
:
Register | Jer S
g Master SPITTE SPIFlash

Display
RAM | | pu ||oo
I/o Key-scan

Key Pad nE I/O ICLK < PWM PWM 7TE Back-Light
Key-Scan| [Gen.||POR

1-1: LT768x FIERHIRE

LT7686_DS_CH/V1.5

©Levetop Semiconductor Co., Ltd. Page -7-



—+4
/RN

JLT7681/7683/7686 TFT-LCD L EMEEEIS A

1.2 RFENMAKBRE
\ System Board Key SPI E —
: E Progress Bar-1 " cord fabie
! E i
| Mcu .”x‘::l
E LCD Module
Progress Bar- i
MCU LT768 ENRIRNRINE | i
LCD Controller iRl x'ﬁf’"" !
1-3: LT768x i&&H7E LCD &R E
1.3 BSER
#*=1-1: RSP
BSs E3 I REEFRTHE SHE 8 ¥
LT7681 LQFP-128 128Mb 640*480 16.7M &
LT7683 LQFP-128 128Mb 1024*768 16.7M &
LT7686 LQFP-128 128Mb 1280*1024 16.7M &
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2. THEEREN

MCU M|
B 37HF 8 fizEk 16 {i7/Y 8080 F2 6800 H O£, BRIEE
B 37FF 3 £Ek 4 4% SPI &8Oz,

- B TEHERETTBITEN 41 32*32 NERS .
B I 12C BBOEO.

B RHEINEREE: BUERTERAT LCD

SRR HERA/NIER, XEEGRA LR E AR L
m LT7681/7683/7686: P2 128Mb B TATE. ARRD,
m REESE (PIP) 87 3FMA PIP IEX
SrREEHER i5: B PIP IEEMEEMEN LR, M
®m Tbpp : B (1bit/ER) . PIP1 B E7E PIP2 EHILE,
m 8bpp : ¥ RGB 3:3:2 (1 byte/l&x) . B YREZERERNEE: JUERERETXZE]
m 16bpp : T8 RGB 5:6:5 (2bytes/[BE) . BERTNE, KGR ERTHE.
B 24bpp : % RGB 8:8:8 (3bytes/iGEHE B STRAGRERT IR B EHRIHEE,
4bytes/(RE) . B EREIIEEE. EESKFEEERIEE.
> Index 2:6 (64 ZR5|&/1&&, SBHREREM) B %5 Ra (Color Bar Display) : EIRBXA
> OoRGB4:4:4:4 (4,096 Z&5|6/18K, 2FEH EBETRAFENEEEIIER MBI LAF S
EREt) BB RER, BRADHEERS 640*480 &2,
EREOS 9= XREISIZE (BitBLT)

B 3% 16, 18, 24bits RGB EOMER. m (97 2D BitBLT 3|22,
B STRIIDER: B RS E RS IR INEE.
> QVGA : 320%*240 *16/18/24bits TFT i B RHIERERR,
> WQVGA: 480*272 *16/18/24bits TFT B sLOMEFRFIEZRIEFINEE:
=3 > IRHEFFENRY 8*8 Bl 16*16 EfR.
> VGA  :640*480 *16/18/24bits TFT & B R EGER—NERINEE:
> WVGA : 800*480 *16/18/24bits TFT i > BEEEINAE (Chroma-Keying) : 1RiE
> SVGA : 800*600 *16/18/24bits TFT F& EHESERSIEER RGB BIERE
> QHD : 960*540 *16/18/24bits TFT i > B ESEREI (Window Alpha -
> WSVGA: 1024*600 *16/18/24bits TFT & Blending) : RIEIEEXEHNANEHER
> XGA  : 1024*768 *16/18/24bits TFT & MMERES.
> SXGA : 1280*1024 *16/18/24bits TFT i > BEEBESEHEZERX (Dot Alpha -
Blending) : #R#& RGB &=\, MFBERES
R EGES.
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TFT-LCD LB MZEZEFIT A

N{IERINESS
m RMRER. . gk WE. SR B
T SR ETIRE,

SRXFIEE

W 3 ISO/IEC 8859-1/2/4/5 9 8*16, 12*24,
16*32 S8,

B YIEHFREEENFETRSLETF (8*16.
12%24, 16*32) ,

B RHAER TR,

B EHEESKERAFR (*1,72, %3, *4 ) .

B 7Y EF 90 Eliek.

SPI Master R

B SIEHMNERER{TIRTE (Serial Flash) HUESHIEE
EE DX,

B FEFIE SPI RS,

m 2 16bytes EEX FIFO K 16bytes EA
FIFO,

B 7£ Tx FIFO 22i5=FH SPI Tx/Rx 5|ZEHERT
EoydunlasliiiN

12C A
m R 12C EO SN 12C KEIEE.
B RREEERTC (100kbps) SHRIEEERT
(400kbps) .

PWM R M|
B (7 2 48 16bits 115488,
B AREFCR TIEEHAE.

GPIO @
m RS8Rt 28 4 GPIO 20,

EPEER

B RHETRERLRY 55 FERERA RO,
B RKIRERESRINEE.

B RAURRIREE,

#HEEN
m iR 3 MEBEER: B (Standby) | AER
(Suspend) SiElR (Sleep) &z,
B STEHER MCU, $R5RIGERE,

Adfh (Clock)
m NEERERAL PLL, 12EPIERaTEh. SMNEB LCD At
S PEBERRPITEATEN,

Shp
m RHEEREIEN. SNPRGEMIR RS
fiL.
FE iR R

m VDD EEE: 3.3V +/- 0.3V,
m N3E 1.8V LDO,

RN

m LQFP-128Pin 3£,
T{ERE

m -40°C~85°C,

LT7686_DS_CH/V1.5
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3. ShIMuE

E
0O
F 9
oo
QOBTE
XusSs22po wo
DoDIS22vo 1=K
ooI>X¥oo>> > >
8% 8 e e 8
VDD ( 97 64 VSS
VSS— —vDD C
PDI0], KI[1], GPIOD[0] | —— vbD~
PD[1], KI[2]. GPIOD[1] == 100 —
PD[2]. KI[4]. GPIOD[6] —] —
PD[3]
PD[4] | —
PD[5] I
PD[6] = 105 —
PD[7] ] 55—
PD[8], KI[3], GPIOD[2] | —
PD[9], KO[3]. GPIOD[3] | —
VDD ] —
VSS 110 —
VvDD_C [ 50 [ N
PD[10] | —
PD[11] —— —
PD[12] — —
PD[13] = 115 [
PD[14] —] 45
PD[15] .
PD[16], KO[1], GPIOD[4] | - vss
PD[17]. KO[2], GPIOD[5] | VDD
PD[18], KO[4], GPIOD[7] = 120 — SFDI, GPIOC[2]
VDD | 4071 SFDO, GPIOC[1]
AT p— — SFCLK, GPIOC[0]
PD[19] | ) SFCS[1]#, GPIOC[4]
PD[20] | —1 SFCS[0]#, GPIOC[3]
PD[21] = 125 O INT#
PD[22] —] 35— DB[15], GPIOA[7]
PD[23] | - DB[14], GPIOA[6]
KO[0], GPOB[4] T 128 i . _ ., % DB13] GPIOA[S]

&
=
e
=
=
E:zo
=.
=
=

=
>D>wwwE

VDD
VSS

WAIT#
DB[0]
DB[1]
DB[2]
DB[3]
DB[5], SDO, SD

AD, GPIB([3]
DBI6], SDI

CS#, GPIB[0]
RD¥, GPIB[1]
WR#, GPIB[2]

DB[8

DB[9
DB[10
DB[11
DB[12

3-1: LT7681/LT7683/LT7686 5|kiIE (LQFP-128Pin)

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

4. S|SB

41 MCU ENREES (3 1R51H)
F£4-1: MCU BOREES

HS SIIER 1/0 I #E i BB
MCU E8E
PSM[2:0] MCU E Q&

00X | WEIEFHO 8 fumk 16 {uAY 8080 &=
01X | &&EHO 8 sk 16 A9 6800 &=
9~11 PSM[2:0] 100 |03 & SPIE

101 | &8O 44 SPIHER

11X | RS0 12CERK

gNER MCU EMRENFTRIN, U PSM0] F5NBHETEASI
R,

42 MCUHOES (22 1Rs1kH)

#F4-2: MCU HOES

Hes SIHETR I/0 I &€ i% BB
MCU #iR 22
5 MCU EEEOREAHOEXN, XEHIBEREFERS
35~25, DB[15:0] o MCU BB,
22~18 DB[15:8] 7E 8 A AiEzl AT LU EA{E GPIO O,

DB[7:0] thEHEZMEI, INFRIRE/9ER ORI, XEEIRDERE
ERBROESHER. 155%5% 2 & [MCU 0] %A,

Ri&ES
.3 CS# CS# = 0, X3 MCU X LT768x #HTe<alEEUEES EHA,
GPIB[0] R MCU #ZOigEHEOER, NIERATLARE S GPIB[O],
BREBhISEE.

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

Hs SIMIZR I/0 Th &E i B8R

EIEHIES

7£ 8080 FOER,, L3 |HI9 RD#ES, RD# =0, {3k MCU X
RD# LT768x 1 TEuRE BN R SEEE .

14 EN £ 6800 FHOt&EL, W5IEA ENES, EN = 1, & MCU X
GPIB[1] LT768x Rf=HIbFfE6E (Enable) JEIHA.

R MCU ZOgEHEOERER, NIEIeTLARE 9 GPIB[1],
BREPhI=ERE.

BENEHIES

£ 8080 FHOME, 2B WRHEE, WR# = 0, % MCU
XJ LT768x T S BN EEIRE NEHE,

£ 6800 FHOE, HLE|HI RWHEE, RW# = 1, % MCU
X LT768x #HTEESEE e 2R SEBUEHE. RW# = 0, & MCU
X LT768x H{Tin S BN EHIES NAELE,

R MCU ZOgEREOERER, NIHEIeTLARE 9 GPIB[2],
BREPhIEERE.

SR HIBEIRES

16 A0 A0 =0, 3% MCU 33 LT768x HTRSIENEHSBNEH.
A0 =1, 3 MCU 33 LT768x #H{TEURIZEN L 2EUES NFHE,
rREfRHES

36 INT# O | HBigEFIRMARLE, 15 IIZEARREAL, FRF=4E—irEt
£41 MCU,

FERNES

17 WAIT# O | & MCU XY LT768x #H{TEEH=HIAT, SNR LT768x LTItk
&, 2% WAITHEZE(RERAL, FsRER] MCU NEEHEHE.

WR#
15 RW# |
GPIB[2]

43 MCU BOES (81R51H)

#4-3: MCU 8018

B SR 1/0 I 8E % BB
RORMES
SCLK H15 MCU &z ~B 0K (SPIEE12C) B, L5IHA
27 .
(DB[7]) EOES.

XE—NSFHOMEZ DB[7] =I5,
4 2 SPI EiiEtAN. 12C BURES

SDI RO 4 £ SPI #&83(, SDI RFREBOLKIERA, BHEEKckR
26 12C_SDA | MCU g9 MOSI &HH(ES.
(DB[6]) £ 12C &R0, 12C_SDA U3 12C RUEUES (B,

I3 |BME 3 £ SPI &= FAR#MER, BiEE (GND) .

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

WS | sIMam | /0 & i 0
4% SPI BRI, 3 4 SPI SRS, 12C HiLsIRES
SDO fEERO 4 4 SPI 82, SDO AR OAURMHE MCU ) MISO
5 SD o |BAL.
12CA[5] FEERC 34 SPI 8L, SD A3 3 £ SPI fUEIRRIS IR,
(DB[5]) FESRT 12C #8528, BB 12C BEbht bit[5],

XE—MSFHOEIES DBIS] H=RI5IH).
SPI Hi&(ES. 12C Hih%FES

29 IZSCC AS::] 7EER SPI &5, SCS#ftF SPI Fi%(=E,
(DBJ4]) RO 12CHRR, 5 |H 12C FEEE bit[4],
XE—MNS5HOEEZ DB[4] HEAIS|H.
12C jibhhiFIR(ES
2118 12CA[3:0] | RO 12CHRZ, XS 12C ZEEbit bit[3:0],
(DB[3:0]) XEERS5HOIRES DB[3:0] HEAISIHI. 7E 3 % SPI R T~k

WAERA, BRI (GND) .

4.4 YMEBRTT Flash / SPI Master (52 (5 {ESI8)

% 4-4: HMEREE1T Flash / SPI Master (52

WS | SIHERm I/0 Ih &E ik BB
SECS[O]# 9pER Serial Flash #0 52 SPI #0 S HikiFES
37 GPIOC[3] 10 | sniRea1T SPI DIREHEEEAE, NURTLASILS IBRigAkA GPIOC(3], &K
INATANTIEE.
SECS[1]# 4hB Serial Flash #1 2 SPI #0 THIEFES
38 GPIOC4] 10 | sniRea1T SPI IIREMEEEAE, NUATLAMS LS IBRigAkA GPIOC4], &K
INATNTIEE.

5MEB SPI BITIREIES

SECLK 3 IR TR FHME SR , ZEHERISMB Serial Flash B2 SPI 4
39 o | &,

GPIOC[0] ANSRERAT SPI IALEERRE, MIATLASIES IBIEREJ GPIOCIO], Bk
ABNIIEE,

LT768x i) SPI iRMIHIES / EMHEMBA (MOSI)

LT768x HiHHEIEZISMNEBAY Serial Flash 52 SPI 7ti4.

gz, (Single Mode) : SPI Flash 8 SPI Joi4A9%GREAN, X

40 SFDO o | T LT768x =T,
GPIOC[1] XWIEZ, (Dual Mode) : EESHAIENEEIEHO (SIO0), {RIEH
17 SPI Flash DMA & 5%,
ANERERTT SPI THAEHERRE, MIRTLAEILS #NRALS GPIOC[1], K
VLN R
» SFDI o | LT768x Y SPI BIRSNGES/ EWMAMBE (MISO)
GPIOC[2] LT768x E5MNEEAHY Serial Flash 82 SPI FToiEENEUE.

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

gigR; (Single Mode) : SPI Flash 8 SPI Joi4H9%0RH, X
F LT768x M=EL2HIA.

XWIEZ, (Dual Mode) : BESRIENRAEWE #1 (SIO1), Y&
EB4T SPI Flash DMA &= AL,

WNERER1T SPI THAEMHIERRE, MIRTLUSILLS BIi&AL 9 GPIOC[2], Bk
IANEAIDEE.

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

4.5 LCD BREOES (28 1RSIk

& 4-5: LCD REOES

K= SIH=ER 1/0 I g€ % BB
LCD #i24k
HEHEHEZ TFT-LCD EREIRR L, ARSI RigEERE
JFRZHY RGB 2%,
TFT-LCD Interface
Pin
11b 10b 01b 00b
Name
(GPIO) (16bits) | (18bits) | (24bits)

PD[O] GPIODI[0] / KI[1]

PD[1] GPIODI[1] / KlI[2]

PD[2] GPIOD[6] / KI[4]

PD[3] |GPIOE[0]
PD[4] |GPIOE[1]
PD[5] |GPIOE[2]
PD[6] |GPIOE[3]
PD[7] |GPIOE[4]

PD[8] GPIOD[2] / KI[3]
127~123 PD[9] GPIOD[3] / KO[3]

108~39 PD[11] |GPIOE[6]

PD[12] |GPIOE[7]

PD[13] | GPIOF[0]

PD[14] |GPIOF[1]

PD[15] |GPIOF[2]

PD[16] GPIOD[4] / KO[1]

PD[17] GPIOD[5] / KOI[2]

PD[18] GPIODI[7]/ KO[4]

PD[19] |GPIOF[3]

PD[20] |GPIOF[4]

PD[21] | GPIOF[5]

PD[22] |GPIOF[6]

PD[23] | GPIOF[7]

EB43H9 LCD HiER LS GPIO B EIesEMEES (I, 5la0 LCD
REJ 18bpp IHAEE, M PD[17:16/8:9/1:0] #EX S GPIO
5184,

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

WS | sW&lm | 1/0 1 8 i B8

LCD RBERESHES

% | PCLK | O | ERHIMHMSSIEEEEMN T MAEONRS, HESH
35 PPLLIEAF=2E,

93 VSYNC o LCD ZERLIES -
BERSES VSYNC IS EEA TF IKEIRS,

94 HSYNC o LCD KFRSES _
KFRSNE HSYNC EEEZEMR) TFT Iz S,

95 PDE 0] LCD BNR{ae
A AR TF WO SRS S,

46 PWM IS5 (21RSIH])
£4-6: PWM (52

s SI&FR 1/0 Ih &g ik BB
PWM #0 @ithiES
EA—NEIRERALRT PWM BIHH(ES, ATLARSREEH TFT RS

PWMIO] K EEATTE, PWM MRS TR HSERIg Tk,
INITDIS PWMIO] iXIR3|BIFEENRI (Reset) EHB#E4AZINITDIS [FHLE
90 10 | 3IH, SMETLHRNEEABIAGKEAL, WREN [FF
GPIOC[7] SRR THRSER L, NERAEYNGE LAFEIE, NS AEHER SR
CCLK SR, BB [FFVER] THRSHRIERE (Enable) .

IS IHISGPIOC[7] £=, WIRPWM#ZERE, EIAGPIOC[7] 2
BWAIBEE R ARSI TMES (CCLK)

PWM #1 BiES

N PWMI1] 10 | WA—EIERER PWM BIES, ATLARKEH TFT FavE
YtaEE T, PWM RIS A R BE 7R RIRE.

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

4.7 GPIO (55 (28 {R5IH)

*4-7: BRIOOES

HS SIBI= ¥R 1/0 I gE ik BB

GPIO /I ES

GPIOA[7:0] miBRE! 1/0, XL5|#5 DB[15:8] H=F,
MCU i&5% 8 {uFHOtE= a8 OEUHT GPIOA Z Bl LAfER.
5 |iAYss AR AT 7 88 SRIRAE.

GPIO /I ES

GPIB[4] HISIHHEUES KI[0] HZ=5|H#); GPOB[4] YIRS
KO[0] #£Z=5|iI; GPIB[3:0] MHANES5{ A0, WR#, RD#,
CS#} H=5|f, GPIB[3:0] RiR{HiZEIhEE, HRBEE MCU &
AR EMERA TR, X5 |HNEHIE A EHSFRRIR

35~28 | GPIOA[7:0] 10

=i

X o0

92, GPIB[4],
128, GPOBJ4], 10
16~13 GPIB[3:0]

rE

GPIO /N ES

90, 38, GPIOC[7] RYtHEUES PWMI0] H=5|H),

37 | GPIOCI7L || | GPIOC BhBERUSEE PWM 55 SPI Master ROBIBEHIERLERTA HEfSE

4139 GPIOC[4:0] F3; GPIOC[4:0] 5 {SFCS1#, SFCS0#, SFDI, SFDO, SFCLK} #t
=5|H, RETE PWM 5 SPI Master RYTHBEHEE IERT A BEGE R,
XL | R T2 HE FRE RIS E,

120, 101 GPIO H/HNES

119, 118 GPIOD[7:0] 5 PDI[18, 2, 17, 16, 9, 8, 1, 0] H£=3|Hp,

108, 107 GPIOD[7:0] | 10 | GPIODI[54,3,2,1,0] RE7E LCD FEEIERLISRK 16 5 12bits

100, 99 Rt ARE(EF, GPIOD[7,6] MIREE LCD BEMIERLEIZRK

16bits I BE(ER. XLL5 IRV HIEN AT R B E 7R KIRE.

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

4.8 ZEERES (10 fRSIHD)
£4-8: HBIEHES

me SIME# | 1/0 I B i BB
1B ROERRNG S
101,107 K14:0] 5|BiP9EE Pull-Up EBJA.,
100, 99, | 27~ KI[4:1] 5 PD[8]. PD[2:0] #Z=, Rtk24%h= TFT-LCD =
92 | leEMEK CHIGAY 24bits 1830, HARMEREINELETAL.
KI[0] 7£f&EFE 12C Master B39 1I2CMCK IhgE,
IR ROERR LSS
120,108,  KO[4:0] ﬂﬁiﬂ?ﬂ Open-Drain iRz,
119,118, O |#&%: KO[4:1] 5PD[9]. PD[18:16] =, FHitt4#h= TFT-LCD
128 | [2CMDA FECIRIRAY 24bits 1828, IREIEMINALETAL.
KO[O] 7EfFE 12C Master it 12CMDA IHEE,

49 HBESHWMES (23 H51H)
%4-9: RESHMES

s SIHIE I/0 1) g€ i BB
giR (Crystal) / BI#0ES WA
L5 [EREREINRERR, NRERRIRERBANGES, SERAERS

1 X
IREEIMEPATEMES T LABLE A, BiRIIE (OSC) SEEIfE
4MHz ~ 15MHz 2|8,

2 XO 0 gk (Crystal) &t

S IEEREINDRRIR, SPRBRIREEELHES.
4, 63, VDD C PWR L=k
111 - B4R VDD_C 5|BpyME— TuF f1— 0.1uF B A EHE,
3,23,
42, 62,
75, 88, VDD PWR | 3.3V HiEiSA
97,109,
121
5, 24,
43, 64,
76, 89 VSS PWR | GND it
98, 110,
122

LT7686_DS_CH/V1.5
e
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

410 SuS5NikES (4 {R51HD)
=4-10: SESHRES

Hs SIHEF I/0 1) fE % BB
SHNANES
12 RST# I/O | ZRST# = 0 R, FHEHHE 256 MNTHHEHIKE, LT768x Eri=4E
SfE.
MiARNES
XL R ALS LT768 TNIXAIER, [ERERMIEET
(GND) .

GNSRTEST[O] J91BY, MIPSEBPLLIXEERE, & HAVESMESIEEHIT
BR5 | pReL.

ANER TEST[2:1] 9 01 BF, W SPI Master 3|HNGAETHERTE,
ALALINBTTEXT SPI Master A9 Serial Flash #47 ISP (In-
System-Programming) E{E.

6~8 TEST[2:0] I

LT7686_DS_CH/V1.5
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JLT7681/7683/7686

TFT-LCD L EIMZEZEHS A

5. BSS#
5.1 RIRSE
*®5-1: BSIRRESHE
TS S R S8 ® 8 (i
Vbp FEIRFEE -0.3~40 Y
Vin ZEMANEE -0.3 ~ VDD+0.3 Y
Vour ZERHEE -0.3 ~ VDD+0.3 Y
Po AL <300 mw
Topr TRRESEHE -45 ~ 85 °C
Tst EFRECE -45 ~ 125 °C
TsoL EEEERE 260 °C

B RARREREBHZT/EEEN, ShERERA. #EETEERREEZeERN, =
HINREIER, BHAZ2RILHRE bIttRERET. BRSSHEN TR ELIFeERFHBEERIE
FEMREEH IR TNERMZRESEITE. T REELTRENSH, FEART
RIEEBRE, EHEERESIERRT 3 4E6E.

52 BSHSSH
+=5-2: HSSHE

7S S R = # |BJ)JvE|HBEE RXE| B
Vop TEBE 3.0 33 3.6 Vv
Cvop REBE 1 - 10 uF
lopr TEEEA il 60 mA
Iste R 1 30 mA
Isusp RRREER o1 10 mA
Isip RERRFE T vl 7 mA
Tawp BB A1) VDD Ramp 35 | ms
Upto33V
fFaEEhS PLL
Fosc iR (0SC) 4k Yoo = 33 10 MHz
V, &2
Fvco VCO s 100 500 |MHz
Tiock Lock Time 3 500 | us
CLKmpLL MPLL iR (MCLK) VDD =33V 133 |MHz

LT7686_DS_CH/V1.5
e
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

7S Sk F # |BJ)JvE|HBEE RXE| B
CLKcpLL CPLL s (CCLK) VDD =33V 100 [MHz
CLKpprL PPLL #@H4ER (PCLK) VDD =33V 80 |[MHz
0 MCU &M\
CLKspi SPI ISR 50 |[MHz
Efthig M RE (CMOS 3-State Output pad with Schmitt Trigger Input, Pull-Up/Down)
Vi1 BMANBEAL 2 3.6 Y
Vi HN{REEAL -0.3 0.8 Vv
VoH HHEERAL 2.4 \%
VoL KRR AL 04 \Y
Reu HiekE 34 41 64 | KQ
Rep THIEEFE 33 | 44 | 79 | KQ
Ve e A BEESREE 1.5 2.1 %
VN TEEFRLA RS EHRAYEE 0.8 13 |V
Vhvs IRiERE 200 mV
lLeak BNIRER -10 +10 | pA
Vsiew BBE_EFH/TRERIER 1.5 V/ns

B 1: &4 Vop =33V, Ta=25°C
B 2 EAREIMAEER T, LAERO SPI Ok,
1R 3: (ERRAIRIIFER SN,

xi . ‘f'."'lllf‘,llJl;".l‘.: I |_‘.’ VAR AN XD
R, c, L,
FoEEE: R1 =50Q (25-100Q) , L1 =3.4mH, C1 =13fF, CO = 2.8pF

5-1: RIRFHEIEE

127 3: NERIRERIZINER PLL BFRERIET i HAT AR EaYaT A,

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

6. HES58( L
6.1 HHMES

LT768x HRIEABRINRERIRENZE T 3 1> PLLEBEE, 2t 3 HEHNMES:

m CPLL : 74 CCLKiEf MCU #[. BTE 3|28, 4ES5|ZE. X== DMA 3|Z(FH.
B MPLL : 724 MCLK LURLE N R ~RTEEA,
W PPLL : /=4 PCLKiZf#t LCD FERRMITIENR,

3 PLL &y HsiERER 2 3 BIhzAY PLL S8R E, Four ME—HRY PLL HSTER, HAT
7
Four=XI* (N/R) + OD

XI 2N ERERIR/AIEMES AN, WANIE XI/R A/F TMHz, EGAES TMHz, R 2EIAIRIRES
EbZR{E (Input Divider Ratio) , F 2 ~ 31 Z[&, OD 2iHRIASELL=RE (Output Divider
Ratio) , AILAIRRL 1. 28R 4, N 2 Feedback Divider Ratio of Loop, £ 9 /™ bits, #UENT

2 ~ 511 ZrEjo
#Fz6-1: PLLEEFSEE (1)
. Input Divider . Feedback Divider
R[4:0] Ratio (R) N[8:0] Ratio (N)
00010 2 000000010 2
00011 3 000000011
00101 4 000000101 4
11101 29 111111101 509
11110 30 111111110 510
11111 31 111111111 511

#+=6-2: PLLEEFHESE (2)

OD[1:0] Input D(i(\;ig;er Ratio
00 1
01 2
10 3
11 4

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

Ban X1 2 10MHz, R[4:0]is 01010 ({£3& 15) , N[8:0] is 100000000 ({{Z% 256) ,
OD[1:0]is 11 (k& 4) , BPA:

Four = TOMHz * (256 /10) + 4 = 64MHz

LT768x FY 3 HATHME SR HER:

1. CCLK*2 >= MCLK >= CCLK

2. CCLK >= PCLK *1.5

BE TFT B B&iER TFT HitSHIREE MY Pixel Clock (PCLK) |, EUIATLMKIEEESR
A9 PCLK SR E78iRE, MAKRE_ EEAERSEE CCLK 5 MCLK HISRER,

KE8 Panel DPERA/INAR, 84 PLLEWE (Four) EREARRE, LA 640*480 Panel R4,
WNER TFT B Y PCLK = 20MHz, WRTLAERER MCLK = 40MHz, CCLK = 40MHz, A
& PLL BHEHFSREWT:

PCLK =XI* (N/R) + OD REG[05h]: OD = 11b, R = 01010b
= 10MHz* (80/10) + 4 REG[06h]: N = 01010000b
= 20MHz

MCLK =XI* (N/R) + OD REG[07h]: OD = 11b, R = 01010b
= 10MHz * (160/10) + 4 REG[08h]: N = 10100000b
= 40MHz

CCLK =XI* (N/R) + OD REG[09h]: OD = 11b, R = 01010b
= 10MHz* (160/10) + 4 REG[0Ah]: N = 10100000b
= 40MHz

LA 800*480 Panel 73279, 4N5R TFT B AR PCLK = 25MHz, MIRTLUEERR
MCLK = 50MHz, CCLK = 50MHz, #BA% PLLGHESHFSIRENT:

PCLK =XI* (N/R) + OD REG[05h]: OD = 11b, R = 01010b
= 10MHz * (100/10) + 4 REG[06h]: N = 01100100b
= 25MHz

MCLK =XI* (N/R) + OD REG[07h]: OD = 11b, R = 01010b
= 10MHz* (200/10) + 4 REG[08h]: N = 11001000b
= 50MHz

CCLK =XI* (N/R) + OD REG[09h]: OD = 11b, R = 01010b
= 10MHz * (200/10) =+ 4 REG[OAh]: N = 11001000b
= 50MHz

LT7686_DS_CH/V1.5
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JLT7681/7683/7686

TFT-LCD LB MZEZEFIT A

% 6-3: PLL S=ZEBigETCH

B 640*480 800*480
REG[05h], PPLLCT 11010100b 11010100b
REG[06h], PPLLC2 01010000b 01100100b
REG[07h], MPLLC1 11010100b 11010100b
REG[08h], MPLLC2 10100000b 11001000b
REG[09h], CPLLC1 11010100b 11010100b
REG[0Ah], CPLLC2 10100000b 11001000b

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

6.2 B

6.2.1 HEFBREH

LT768x EEEEJEES POR (Power On Reset) BBER, &4 — NFEFEES, olLuEd
RST#35 |l HESMPEB IS RRIEBANRS. URFER (3.3V) B, ASERNEEE), B
BNEPEIRISE, BRIR 256 MNRIRIAER (0SC) iz iE.

6.2.2 HNPELIES

HNERENISS RSTHAILALL LT768x SHNSBRGFRE, INBEMESLAREED 256 MER
Brgp (OSC) AatFik, MCU EFFRIZTE LT768x ZHl, MiGERESE77eS STSR B bit1 -
TERZCRSIE R, AR LT768x BHRIZNTF "EEIETRE".

RST#

OSCCLK [ [ {1111ttt

—— 256Clocks ——> ]

6-1: Eu(ES

6.2.3 HRHSE(

HNER MCU 34257758 REG[00h] bit0 B 1, LT768 5L {7x4E1I (Software Reset)
HMEEMNRSEN LT768 WEPHIRESHL, HMSEREASHET NS EN SR, EMNTHE
REG[00h] bit0 th&Bah#E S 0.

LT7686_DS_CH/V1.5
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JLT7681/7683/7686

TFT-LCD LB MZEZEFIT A

7. MCU 0

LT768x HIaNERZEIFNB MCU Firizl, M MCU BB ZOEEXT LT768x Hirssa2BR7F (Display
RAM) BHTERHANES. LT768x I#MftT 27 8 fiL. 16 fIAYFHTIEO, LUK SPI. I2CRISBITEEO, iEFR
EAY MCU LUESERIECIREH) LT768x, MCU #EORIRIUE PSM[2:0] 5|MIKIRE, BEF TRIE:

£ 7-1: MCU EOEXigE

PSM[2:0] MCU ## O & X
00X | i&ZFEHO 8 {uak 16 fi7AY 8080 1=,
01X | #EEHO 8 fusk 16 £iAY 6800 R
100 | &0 3 4= SPIER
101 | &0 44 SPIHER
11X | &EZEE0O12CHER

TR MCU EOIT0ARRTHIERT, it LT768x IR 73203 et Miss S eh et
SIB, AFAEEHOI3IBMEATLLRR GPIO [/, 2% FEoRE MCU SRAHEOEY

£7-2: AE MCU BxX89EOEN

Pin 8080 I/F 6800 I/F SPI 3- SPI 4- e
Name | 8-bits | 16-bits | 8-bits | 16-bits Wires Wires
DBJ[15:8] -- -- GPIOAJO0:7] | GPIOAJO:7] | GPIOAJ0:7]
DBI[7] SCLK SCLK SCLK
DBI6] =i SDI 12C SDA
DB[15:0] DB[15:0]

DBI5] DBI[7:0] DBI[7:0] SD SDO 12CA[5]
DB[4] SCS# SCS# 12CA[4]
DB[3:0] R Fith [2CA[3:0]
CS# CS# CS# GPIB[0] GPIB[0] GPIB[0]
RD# RD# EN GPIB[1] GPIB[1] GPIB[1]
WR# WR# RW# GPIB[2] GPIB[2] GPIB[2]
A0 AO A0 GPIB[3] GPIBI[3] GPIB[3]
INT# INT# INT# INT# INT# INT#

WAIT# WAIT# WAIT# -- -- --

TEERF RIS, 568 8 (B 16 (MAYEIREEHIZHE 7728 REG[0Th] AY bit0 SKiRTE, 202 bit0=0, M
IRTER 8bit FUERLL, IR bit0=1, NIREN 16bit FUELEL.

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

TFRE LT768x RFIZHFAI MCU EZOXINER:

#+= 7-3: LT768x H5IziHA9 MCU 0O

LT7681

No. MCUEQO#ER LT7683
LT7686

1 F0O 8 {1789 8080 &= v

2 FO 16 fizfY 8080 &=, v

3 F0O 8 1789 6800 1R v

4 FO 16 izfY 6800 &=, v

5 g0 3 &= SPI & v

6 B0 4 &= SPI &= v

7 B[ 12C &5t v

LT7686_DS_CH/V1.5
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©Levetop Semiconductor Co., Ltd. Page -28-



JLT7681/7683/7686

TFT-LCD LB MZEZEFIT A

7.1 MCU #5780

LAT79 8080/6800 AY 8 {32, 16 fzFHTiEIFBERE], LINAIFE:

=|
=
LA

8080 MCU LT768
D[7:01/[8:15] > DB[7:01/[8:15]
ADDRIN:1] ) Decoder » CS#
TORQ
DDRI[0] » A0
WR » WRE
RD » RD# PSM[2]
WATT |« WAIT# PSMI[1]
NTR |« INTH# PSM[0]

RST#

7-1: 8080 MCU O IEE

L ERINAREEINFRIRE R WAIT#EEEREENE, NSREERERRESIRT 5 MRS

FEH, LIBERIEEEEANNEIEER. EMES

RST#EJLAS MCU IELEE

IREES

Low z{F) 1%, ZSZ/—.EL_J;I MCU B9 10 ([553kizHl, thrRLAE— RC BB, HEFEFER4E—
ERMNEMES, BRLIEHMAIEEMASLIE

£ LT768x Bf, MCU ROZESCHAASS 73807 bit1,

>T\‘ Tass =

AQ, CS#

WR#, RD#

DB[7:0]/[15:8]
(Write)

DBJ[7:0])/[15:8]
(Read)

S8 256 EiRsIER (0SC) FH, RIE

1550 LT768x EEEIMERIEIRES

Teves

1
= Tang —|

k

|
——— Teeg ——
|

45— Tous —»

L

>£7TDSS — i

X

i<_ Thaccs 41 — Tons H}L

7-2: 8080 MCU HOMFHE

LT7686_DS_CH/V1.5
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JLT7681/7683/7686

TFT-LCD LB MZEZEFIT A

= 7-4: 8080 HOMIFESH

o s Rating oy "
= \Y2
= Min. | Max.
Tcycs Cycle Time 50 -- ns
Tees Strobe Pulse Width 20 -- ns
Tass Address Setup Time 0 -- ns
Tang Address Hold Time 10 -- ns | tcis one system
Toss Data Setup Time 20 -- ns | clock period:
ToHs Data Hold Time 10 -- ns | tc=1/SYS_CLK
Data Output Access
Taccs . 0 20 ns
Time
Tows Data Output Hold Time 0 20 ns
6800 MCU LT768
D(7:01/[8:15] > DB[7:0]/[8:15]
ADDR[N:A] | Decoder CS#
VMA »
AD AO VDD
EN » EN i
RAW » RWi PSM[2]
WAIT |« WAIT# PSM[1] %7
INTR |« INT# PSM[0] |——
RES RSTH
7-3: 6800 MCU HOHIRE]
EN \ ( N
< Teves E H
<« Taws —J E Tew =§ i
RW# i i X
i i ;‘_ Tane
AO, CS# ; i}
i “— Tose HE i‘_ Tone —>|
DB[7:0)/[15:8] ; :
(Write) ;
54— Taccs —»E le— Toms
DB[7:0)/[15:8] \
(Read) N—

7-4: 6800 MCU #OMFE

LT7686_DS_CH/V1.5
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JLT7681/7683/7686 TFT-LCD AENEIZHIS

#+* 7-5: 6800 HORIFSH

Rating " .
TS 8 - =22 % BB
Min. | Max.
Tevee Cycle Time 50 - ns
Tew Strobe Pulse Width 20 - ns
Taws | Address Setup Time 0 - ns
Tans Address Hold Time 10 -- ns | tcis one system clock
Tbse Data Setup Time 20 -- ns period:
ToHe Data Hold Time 10 - ns | €= 1/SYS_CLK
Data Output Access
Taccs ) 0 20 ns
Time
Tore Data Output Hold Time 0 20 ns

MCU =# LT768x AR SEIE RO, REXT LT768x #iT5F800E5. RERHNEFRN
HIEBN, LT768x B—MASE 1728 (Status Register) K 256 MESE17E, thai2 REG[00h]
~ REG[FF], &HF88R0E. BALEBUNT:

SFREANTE:
1. Address Write: ENizZf7ss (REG) HYithit, 00h X3k REG[0Oh], 01h {{Z*
REG[O1h], fRItb&HE,
2. Data Write: BAEIRRZZ 78R,

SFeRiEirR:

1. Address Write: 5 NiZZ{FesHIitE,

2. Data Write: EEUZEFasA040E.
STRREEEM TFT BEGEIERES, MCU hRE S EENO, X LT768x NERAEHT
HIEBAN, HEBWT:

RESASE:
1. BYBANSESE > LRELIEIE.
2. BIBASGEFSR > REBGANEERE LR (REG[5Fh] ~ REG[62h]) .
3. BEBA\SEE > i8E Memory Data Port Register (REG[04h]) SEmiitziHEE.
4. SWTIEMBEBNSUE, S EEES N Memory Data Port #8184 BRI EINRFHbIE,

LT7686_DS_CH/V1.5
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JLT7681/7683/7686

TFT-LCD LB MZEZEFIT A

7.2 MCU B57EE0

MCU

SCK

LT768

[
SDA

SCLK
SCS#
SD

PSM([2]
PSM[1]
PSMI0]

VDD

]
B

RES RSTH#

7-5: MCU 3 & SPI sREXIZOBIRE

MCU BJLAEIT 3 269 SPI 885 LT768x iE#:, LEJ 3 £ SPI EREXEZIFBIRE, HEARIIFY
TEFR, SD ANEEHmAIEIESL.

scs# _\ /-
2 3 4 5 6 7 8 9 10 1112 13 14 15 16

s SIS

Sb O HESLEEOE

7-6: MCU 3 & SPI RExREFE

WSS FRIEN:
1. MCU & SCS# (Low) B SCLK (SPIR#HES) .
2. MCU &1 A0 =0, RW# =1,
3. LT768x 1£ 9t ~ 16t"Clock &% b7 ~ b0, MCU #a LA Za800E0E.

LT7686_DS_CH/V1.5
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BST RIS
1. MCU & SCS# (Low) B SCLK (SPIBHES) .
2. MCU &1 A0 =0, RW# =0,
3. MCU 7& 9th ~ 16™Clock £t b7 ~ b0 £5 LT768x, b7 ~ b0 BiRNFTIZEIES T 7T
AL,

IESHFR, ARAFHIREA:
1. MCU %&HH SCS# (Low) R SCLK (SPIEHMES)
2. MCUKH A0 =1, RW# =0,
3. MCU 7£ 9t ~ 16t"Clock i%H b7 ~ b0 %4 LT768x, b7 ~ b0 MEREEANINESEHE
SREE R RTFHIEE.

RS S TFaREEZAN:
1. MCU %&H SCS# (Low) K SCLK (SPIFH#MEE)
2. MCUKH A0 =1, RW# =1,
3. LT768x 7£ 9" ~ 16""Clock KX b7 ~ b0 (I5SEHFRRAVEIE) . MCU BATLUEEIE
LEHFRNRE.

4 £ SPI BREUR 5 3 B28(ll, REEFECRISIREMAN. BHES TRy, ROBKEWT:

MCU LT768
SCK SCLK
cs scs#
MOsI sDI VDD
MISO sDO
PSM([2]
PSM([1]
— |, INT#
INTR PSM([0] <7
RES RST#

7-7: MCU 4 £ SPI SBECIHESE

scs# -\ /-

1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16
LT UL LA L LA L LA L LA L,
Sl D, NN
SDO

_____________________________________________________

7-8: MCU 4 % SP| BB RESAIFE

LT7686_DS_CH/V1.5
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Bl 4 £ SPI 2SEXFREABAINEF, MCU &H A0 = 0, RW# = 0, {{zkR MCU BZENIESH
fEesititt, MCU & A0 = 1. RW# = 0, {5k MCU EE A HIREIS T2 ET=A7,

M NERZ 4 £ SPI SREXZOANSEERSRF, MCU &H A0 = 0. RW# = 1, {3k MCU ZZEUATS
BERnEEE, LT768x FRTE 9t ~ 160 Clock j@id SDO X b7 ~ b0 (REFHERAIEERE) |
MCU BaT LSRR S ZREIAE. B, MCU AH A0 =1, RW# =1, {3 MCU &85
SEFEEIIHUE, LT768x FiaTE 9t ~ 16thClock i@id SDO EH b7 ~ b0 (1I5SSZEEHIEIRE) |
MCU SeTLASERFE S S =ma4E.

End

sCs# _\ /-
i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LK L LFLFLF LS LF LS
SDI (oMo
SDO XXX e XX o))

7-9: MCU 4 & SPI SREAIS i AN A =]

12C BREURRIBRS 3 LK, EFEERIRBEEUES ISD FIRTSS SCLK ek, LT768x
A9 12C BRBURIGRATHRERT 12C, TEY 12C SBEXEOBIRE., 12CA[5:0] 2RKIRE Device
ID, LUERSEMRY 12C STidr=4imse, TEHRY 1I2CA[5:3] #% VDD, #03R DIP Switch 405
28 ON, FB4 Device ID §tZ&F 111000b = 38h,

McU VoD LT768

VoD
12CA[5]
B 12CA[4]
2CAL] 12CA[3]
12CA[0] VDD

SCK »| SCLK PSM[2]

SDA |e 125D PSMI[1]
PSM[0] ——

RES »| RST#

7-10: MCU I12C REXEOHRE

LT7686_DS_CH/V1.5
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7-11: MCU 12C SRERERNFE

FER 12C BEEORRRF, MCU R/RSCXIEEREE EATIZAY Device ID, ZAFTERT 5 4 Clock
A& H1ERIAY Device ID £, LA LERBEEAAIFEAE 111000, A0 5 RWH#HIE X SEIEFTR
BY SPI#HRE, MCU &H A0 =1, RW# =0, & MCU E7E 10th ~ 17th Clock BAZEE (b7 ~
b0) ESSHFRHREETAF. L MCU KH A0 =1, RW# =1, {F MCU BiZEIESHF
EREUEURE, LT768x MistE 10t ~ 17t Clock i@ 12SD X b7 ~ b0 (I§SEHEFR0950E) |
MCU el LUSRRESSFEEMI80ET. B MCU &H A0 = 0. RW# = 1, {£3% MCU Y
IKESSEBIVEER, LT768x FLATE 10t ~ 17t Clock % b7 ~ b0 (RESEEEMEEE) , MCU
FATLUERPRSZ FRshIuE.

LT7686_DS_CH/V1.5
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7.3 EREEREIERED
LT768x Sristhes, 256 (. 65K &, 262K R 167M & (2%) , HERHNESIENT:

m1bpp : BE (1bit/EXR) .

m8bpp : FERGB3:3:2 (1 byte/BR) .

W 16bpp : & RGB5:6:5 (2bytes/fRE) .

W 24bpp : %8 RGB 8:8:8 (3bytes/{&Z=akE 4bytes/IBXR) .

LATB250IK 8bits MCU, 16bits MCU, E7R&% (RGB) EAERE NIRRT IS,

7.3.1 FRERE{L (Opacity) RIEFEEIE (RGB)
3 7-6: 8bits MCU, 1bpp HEi85E

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 P7 Ps Ps P4 P3 P2 P+ Po
P1s P14 P13 P12 P11 P10 P9 Ps
P23 P22 P21 P20 P19 P1s P17 P16
P31 P30 P29 Pas P27 P26 Pas P24
P39 P3s P37 P36 Pss P34 P33 P32
Pa7 Pas Pas Paa Pas Pa2 P Pao

oajlu|bhlw|mrN

& 7-7: 8bits MCU, 8bpp #&3{ (RGB 3:3:2)

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

LT7686_DS_CH/V1.5
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#* 7-9: 8bits MCU, 24bpp &zt (RGB 8:8:8)

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

#z 7-10: 16bits MCU, 1bpp BEEI&EI(-1

Order [Bit15|Bit14(Bit13|Bit12Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 nfaln/alnfal|n/al|n/aln/aln/aln/a| Pz Ps Ps P4 Ps P2 P Po
n/a| nfal| nfa| nfa| n/a| n/al n/al nfa| Pis | Pia| Pz | P2 | Pir | Piwo| Po Ps
nfal nfal n/aln/aln/aln/aln/alnf/al Pa | P2 | Pa | Pao | Pio | Pis| Piz | P
nfal nfal| n/aln/alnfaln/aln/alnfal Ps | Psxo | P2 | Pas | Pz | Pas | Pas | Pas
n/a| nfa| n/a| n/a| n/a| n/a|n/al nf/a| Ps | Pss [ P37 [ Pss | Pss | Psa | P33 | P32
nfal nfal n/aln/alnfalnf/aln/al n/a| Pa | Ps | Pas | Paa | Pas | Paz | Pa1 | Pao

(o2 ICL T I~ (VI I \ V)

| 7-11: 16bits MCU, 1bpp EEiEz0-2

Order (Bit15|Bit14(Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Pis | Pia | P3| P2 | Pu | Pio | P9 | P& | Pz | Pe | Ps | Pa | P3 | P2 | Ps Po
P31 | Pso | Pag | Pas | P27 | Pas | Pas | Paa | P23 | P22 | P21 | P2o | P1ig | Pig | Piz | Pis
Paz | Pag | Pas | Pasa | Paz | Paz | Par | Pag | Psg | Pss | P37 | Psg | Pss | Paa | Pss | Pan
Pes | Ps2 | Pe1 | Peo | Pso | Pss | Ps7 | Pssg | Pss | Psa | Pss [ Ps2 | Psi | Pso | Pao | Pas
P7o | P7s | P77z | Pz | P7s | Pza | Pz | P2 | Pzn | Pro | Peo | Pes | Ps7 | Pes | Pes | Pea
Pos | Poa | Pos | Po2 | Por | Poo | Pso | Pss | Ps7 | Pss | Pss | Psa | Ps3s | Ps2 | Pa1 | Pso

(o2 IO T I SN VI I \§)

#& 7-12: 16bits MCU, 8bpp &z-1 (RGB 3:3:2)

Order (Bit15(Bit14(Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

1 n/al n/al n/al n/aln/aln/al n/a| n/a
nfal n/al nf/aln/aln/aln/al n/al n/a
n/a| nfa| n/a| n/al n/a|l n/al n/al n/a
n/a| nfa| n/a| n/al n/al n/al n/a| n/a
n/al n/al n/al n/aln/aln/al n/a| n/a

nf/al nfal| n/al nfa|l n/al n/a| n/a| n/a

o~ fwnN

LT7686_DS_CH/V1.5
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#& 7-13: 16bits MCU, 8bpp &z-2 (RGB 3:3:2)

Order |Bit15|Bit14Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

R WETATREIAIRT-1 SR-2 RHE57FRS REG[02h] B bit[7:6] KIRE, BEEHFRR
8.

#* 7-14: 16bits MCU, 16bpp t&Ez{ (RGB 5:6:5)

Order |Bit15|Bit14Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1

#F& 7-15: 16bits MCU, 24bpp #&3(-1 (RGB 8:8:8)

Gi* Gs?

n/a| n/a| n/a
G* G2 G2

LT7686_DS_CH/V1.5
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7.3.2 BFEBE (Opacity) RIBEEIE («RGB)

LT768x #FMiEAGRLE, [FRAETTLUMNRER 4096 & midREERNEHEMRN 64 &A%
ERR A, RAE OSD [On Screen Display] FIIhge L, HEFERZRSINAXER, H
FoEFRREXE.

#F 7-17: 8bits MCU, 8bpp &z ( Index 2:6)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 o | o Index color of pixel 0
2 o | o3 Index color of pixel 1
3 as® | os? Index color of pixel 2
4 o | ar? Index color of pixel 3
5 o9’ | Oe? Index color of pixel 4
6 and | on? Index color of pixel 5

adal: 0>100%, 1->20/32, 2>11/32, 30

& 7-18: 8bits MCU, 16bpp tEz ( RGB 4:4:4:4)

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

1

2

3

4

5

6
o o' ox’: 0>100%, 1>30/32, 2>28/32, 3>26/32,
4>24/32, ... , 12>8/32, 13>6/32, 14->4/32, 15->0.

& 7-19: 16bits MCU, Index &z ( Index 2:6)

Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 nfa| nfa| n/fal n/aln/al n/al n/a| n/al oo | oo Index color of pixel 0
2 nfa| nfa| n/al n/fal n/a| n/a| n/fa| n/a| ou® | au? Index color of pixel 1
3 nfa| nfa| nfal nfaln/a| nfa| n/a| n/al a? | az? Index color of pixel 2
4 nfal| nfa| n/faln/aln/aln/aln/a| n/al as® | as Index color of pixel 3
5 nfa| nfa| n/al n/aln/al n/al n/a| n/al o | as? Index color of pixel 4
6 nfal| nfa| n/fal n/aln/a| nfal n/a| n/al as® | as? Index color of pixel 5

adad: 020, 1>11/32, 2>20/32, 3>100%

LT7686_DS_CH/V1.5
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= 7-20: 16bits MCU, 12bpp #&3, ( RGB 4:4:4:4)

Order |Bit15|Bit14Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

oaoluv|bhlw|nN
Q
Y
<3
“N
Q
w.
Q
&)
°

o 0 o' aul: 020, 12>2/32, 2->4/32, 3>6/32, 4>8/32, ... , 12>24/32, 13>26/32, 14->28/32, 15>100%.

LT7686_DS_CH/V1.5
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8. BFAEF

LT768x REEA%EF (Display RAM) , MCU BITiE SR ETAEUEFZINERERATF, LT768x AT
SRS ERRFRIRTEWEXE] TFT IXahes, 1L TFT Fet2NEGER. METRRESEARN

SRR EESEEXR, LT768x FizsIBmREEE) 128Mbits, FRSHXIFHNETN
FEE. DYEENEESENTERA:

& 3-1: LT768x BISERTAFEEXRE

me | EFaees A &® EEE
(Max.) (Max.) (@Max Color)
LT7681 128Mb 640*480 16.7TM & 18
LT7683 128Mb 1024*768 16.7TM & 11
LT7686 128Mb 1280*1024 16.7TM & 4

LT768x N ERHNEE—FEiER) SDRAM (Synchronoue Dynamic Random Acess Memory)
£ MCU FERETAEFZHI, MCU &tRiEERINETRFERRERXISFRGBNE, RENSE
T

m 1R LT768x B1S, IREZHFas REG[EOh], REG[EOh] RAREXERNETRFF N, HiREE
WIRRERFT{EFRRY LT768x BUSTMiRE, R HINERFEREGHELL. FERE 198X 19-6 Y
RE.

m RIE LT768x RIBLS, 1RxEZf7es REG[E1h]. REG[E2h]. REG[E3H], BiFEE CASFER. R
()RR, fEERY SDRAM RIFTIEIRRATIEIA 64ms, iR EERINKIRATERAT LT768x B STMIRTE,
IBE2IRE 19 5% 19-7 AOIRE.

B IRTES 7Ry REG[E4N] bit0 9 1, FHRETREFAIRIE,

m EEYEf7R% REG[E4h] bit0, SN5R3TRY 1 BIZRTHIIALTTHK.

LT7686_DS_CH/V1.5
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8.1 REAFRIEIEES

EEFEETRNFHNEGSIESKEARRIRE (1bpp. 8bpp. 16bpp. 24bpp) , LAFREAIHE
FIEHEM. Eit MCU EENESEIENERIEXLEAEN, TIIRIERE 8/16/24bpp #Y
RGB g IS0:

8.1.1 8bpp RT&E (RGB 3:3:2)
7% 3-2: 8bpp EFEUE (RGB 3:3:2)

Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Addr
0000h
0002h
0004h
0006h
0008h
000Ah

8.1.2 16bpp EFIE (RGB 5:6:5)
7% 3-3: 16bpp ExREHE (RGB 5:6:5)

Addr
0000h
0002h
0004h
0006h
0008h
000Ah

8.1.3 24bpp BFEHE (RGB 8:8:8)
%+ 3-4: 24bpp BTFEE (RGB 8:8:8)

Addr |Bit15|Bit14|Bit13|Bit12(Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h
0002h
0004h
0006h
0008h

000Ah

LT7686_DS_CH/V15
I
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TFT-LCD LB MZEZEFIT A

8.14

Index EREPERREUE (RGB 2:2:2:2)

# 3-5: Index EREPEEREUE (aRGB 2:2:2:2)

Addr |Bit15|Bit14]Bit13|Bit12[Bit11/Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h | au® | o Index color of pixel 1 oo | Olo? Index color of pixel 0
0002h | as® | a2 Index color of pixel 3 o3 | o2 Index color of pixel 2
0004h | as® | as? Index color of pixel 5 osd | oe? Index color of pixel 4
0006h | a7 | ar? Index color of pixel 7 o6 | Oe? Index color of pixel 6
0008h | aw® | o Index color of pixel 9 o8 | o Index color of pixel 8
000Ah | aue® | aue? Index color of pixel 11 oo’ | Oio? Index color of pixel 10
ol ox?: 020, 1>11/32, 2>20/32, 3>100%

8.1.5 12bpp SFEBPEETENE («RGB 4:4:4:4)
% 3-6: 12bpp EFREMERTEIE (0RGB 4:4:4:4)

Addr |Bit15(Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h o3 | O? | o' | o

0002h | o | o2 | o' | ae®

0004h | a2® | o2 | ae' | ol

0006h ok | az? | as' | o

0008h | o3 | o2 | o' | ol

000Ah | o | as? | os' | as?

0L 02 Ol 0L : 0-0,

8.2 FAGREREE
%3-7: BERRTHE

Bit10 | Bit9 | Bit8

Addr
0000h
0002h
0004h
0006h
0008h
000Ah

Bit0

Bit11

LT7686_DS_CH/V1.5
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9. LCD @

LT768x #3516, 18, 24bits RGB #Z @R, F18=2 24bpp (RGB 8:8:8) . 16bpp (RGB 5:6:5) &
7= 8bpp (RGB 3:3:2) WEBEEBEILAUBITIXLY RGB EEES1XE TFT EiR EAYIRENES. LT768x B9 LCD
HAREXINE] RGB RUEHRIN TR, MCU RILABIZE 788 REG[0Th] BY bit[4:3] XIRXE 16bits.
18bits B2 24bits, iESHE kK 4-2 ARELERT LT768x A5 RGB #iE.

% 4-1: LT768x LCD $ZOIIRE RGB fI%IHE

#= TFT-LCD &0

LCD #0484 | REG[01h] REG[01h] REG[01h]
bit[4:3] = 10b [bit[4:3] = 01b |bit[4:3] = 00b
(16bits) (18bits) (24bits)

PD[O]
PD[1]
PD[2]
PD[3]
PD[4]
PD[5]
PD[6]
PD[7]
PD[8]
PD[9]
PD[10]
PD[11]
PD[12]
PD[13]
PD[14]
PD[15]
PD[16]
PD[17]
PD[18]
PD[19]
PD[20]
PD[21]
PD[22]

PD[23]

LT7686_DS_CH/V1.5
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F 4-2: A[EBLSHY LT768x FisziHhY RGB £

BS LCD &ize RGB #0014 1=
LT7681 PD[23~0] R:G:B = 8:8:8 16.7M &
LT7683 PD[23~0] R:G:B = 8:8:8 16.7M &
LT7686 PD[23~0] R:G:B = 8:8:8 16.7M &

Bl 9-1 2 LT768x #thE] TFT-LCD AYZMARSFE], bR _LiRR) PD HUREINARM T PCLK FFai3fmadp
55. VSYNCEERHEES. HSYNCKFREES. FREEMHEREES. PCLKAIRERZR REG[05h],
[06h] Fri&E, BEEE 1.1 TRE 14 ERISFEHEA.

— vPW —>|<\@>|<— VDH ——sle—— vsT ——
VSYNC —— oo L
e T T T T
oD Gty T G (T S
PDE ———————————— - ’_I—r ------- B ) S
. |
HsYNG [
PELLLNMLLING HDW se— HST —»|
e JUUUULUTUUUDULL JUUUUuvyuyuy
PDE | |
PD € Line #1 RGB Data )

9-1: = TFT-LCD EORFE

LT7686_DS_CH/V1.5
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10. BRINEE

10.1 ¥% (Color Bar) &%
LT768x f&fitfs4% (Color Bar) E/RINEE, BILMMARRUKER, R ER EHAZEREIER
W17, AILABIRESFe8 REG[12h] bit5 = 1 i#1T,

#1 ~ #3217
#33 ~ #6417

BiEEi% 2 R(00h), G(00h), B(00h)
Bif2i% 2 59R(00h), G(00h), B(FFh)

#65 ~ #9677 Bit518 2 3R(00h), G(FFh), B(00h)
#97 ~ #12877 218 T HR(00h), G(FFh), B(FFh)

#129 ~ #16077 _ #7618 5 JR(FFh), G(00h), B(OOh)

#161 ~ #19217 BN 1R AR(FFh), G(O0h), B(FFh)
#193 ~ #2247 EnE21 £ AR(FFh), G(FFh), B(OOh)
#225 ~ #25617 EReiREAR(FFh), G(FFh), B(FFh)
§ (EEL 81 EE)
BT

10-1: #5% (Color Bar) B

10.2 F#MWE Main Window

ZENQEEFE REG[14h] ~ REG[1Fh]) BILLEN LCD @A/, (MR REFARNE
TENK, BRAENERXNSESE (REG[20h] ~ REG[29h]) fEAEFHARFRMETRR, X
BRARNES.

10.2.1 R EBIREHNR
ETRNFEREEETNEG, ETULUMEES ENEGNEEG SRR RERRE, 5
&S EEERTy 640480, {#HH 65K &8 (16bits) , £ 128Mbits B HNZF ERILAERE 13
MNEGERX:
BUSIEEL = (128%1024*1024) / (640*480*16) = 23.3

WE& S #ER9 800600, {FH 256 & (8bits) , £ 128Mbits ER=~HNEFELESTLAIERS 34
EgE X :
EUgIEEL = (128*1024*1024) / (800*600*8) = 34.9

LT768x EEEGEIBT AT ZRILURERE (Canvas) BUERIGVE. KERESTFIE
SEE, FtERET/FIETE. i52% 578t REG[50h] ~ REG[5Eh] i5#A.

LT7686_DS_CH/V1.5
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TFT-LCD LB MZEZEFIT A

< CVS_IMWTH >

CVSSA

(AWUL_X, AWUL_Y)

T

AW_TH

J T {EM & (Active Window)

— AWWIH —— >

ER# & (Canvas Window)

10-2: [REISTIERERE

10.2.2 EARERENEES
TEEE\ESMIERISRAERIE LCD FE F Srt N E g

p
2 R EE AR HE(CVSSA)
REG[50h~53h]
l -
P R EEE S L (MISA)
12 EEEEE(CVS IMWTH) REG[20h~23h]
REG[54h~55h] l
l I
p _ BEEEAREMW)
BELFEL: REG[24h~25H]
ELpAR - RE - BE - BEEE
REG[56h~5Eh] |
p I R EEE £ EEXARMWULY)
BERESABR REG[26h~27h
REGIO3h] bit[1:0] ]

EANBZHE
Data Write to REG[04h]

RELTBEEEL EAYARMWULY)
REG[28h~29h]

|

REITEEFERE
REG[10h] Bit[3:2]

l

RIELCDRIRE B iEhlE7 88
REG[12h~1Fh]

l

2 E BT E (Display On)
REG[12h] bit[6]

10-3: EARETENEEIR

LT7686_DS_CH/V1.5
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10.2.3 iSF EWEEIR

FUERETHEGEBTIRES T (REG[20h] ~ REG[29h]) HikiE, tERREIIHE
FREREETREFRNEGE T XBP—KEZREREE, TERRETNERIME:

1% T £ E E LA (MISA)

REG[20h~23h] MISA
(MWULX, MWULY)
' l Y
REEEEREEMIW) e MW ]
REG[24h~25h]

l MISA
(MWULX, MWULY)

BEEEHZ EAXALIRMWULX)
REG[26h~27h]

}

RETEEZL EAYALIRMWULY)

MISA

(MWULX, MWULY)

REG[28h~29h]
) I
RETEHEBRE
REG[10h] Bit[3:2]
SDRAM
(Display RAM)

10-4: REKIEIFENEEIR

LT7686_DS_CH/V1.5
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10.3 HHE (Picture-In-Picture, PIP)

LT767 ZFFEIREINRE, EATRIEFER, AXEE EILIRH—FEERER, MAFTES
ESEETIENEGEYE. WREFE 1 (PIP-1) SEGE 2 (PIP-2) 2HiARI, BRAETE
1 ME—EE~EEFE 2 RE L.

EFERENA/NSAERBEFE REG[2Ah] ~ REG[3Bh] 5 REG[11h] i®E. EFE 15E
SE 2 NEEAERNSFRE, BRIE REG[10h] bit4 3ifkHE REG [2Ah ~ 3Bh] REE 1 8
EHE 2 NSNS, MECRXN N LUIVTRER FENEIMERSE. BPEMER/N
SBRRMNESHRIKF LR 46X, EEDHERNN 1 FAEEL.

EENET LT768x ALSERIETENS, METENSHASESLEEET, BYSE
55 REG[12h] bit3 VDIR = 18, PIP &, ERSMUR. X rBELmEaELL,

10.3.1 EFRiE (PIP) {IEANEE
BRREVTEVRSEEFEEGERVE. BPEERGEE. BREERX/Y 245, BEHE
Bl% X/Y &tR, BFENEER. EYEMNERESEYENESES 7S, FNERREHET
[EY SR S VE B S i e

EEPIPBEIRTE
REG[10h] bit4
P l - Y
12 EPIPHIE FBHA M & (PISA) 12 EPIPH & S E(PWH)
REG[2Eh~31h] REG[3Ah~3Bh]
I (h= — 53 =
N . EEPIPEE REEAENELZ LE4in
12 EPIPFI & 5 (P1
= REG[32h~33(h]W) (PWDULX, PWDULY)
REG[2Ah~2Dh]
'd A=) 2 e = '
Wzﬁﬁfﬁ fmﬁﬁiﬁ BEPPIEE O
REG[351h~37h] REG[11h] Bit[3:0]
] ]
EEPIPAIE S (PWW) IZEPIP1/PIP2 B BEE
REG[38h~39h] REG[10h] Bit[7:6]

B 10-5: ERiE (PIP) NEREE

LT7686_DS_CH/V1.5
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< MIW >

MISA

(MWULX, MWULY)

(HDWR)

PWDULX, PWDULY;
: o -------- Lo E

(VDHR)

(PWIULX, PWIULY)

PIPMIE LCD ERE®

SDRAM
(Display RAM)

10-6: EFRERERT
10.3.2 BHREREE R AESEIRAE
E—TH PIP BB N ExR, SJLEE S ERETLLHIRE PWDULX 5 PWDULY
KN RAZE LCD B R ERMNE, miRE PISA. PIW, PWIULX, PWIULY afLAEXNFRE
SRNEGEEGANS, XESNEARASNEFERAEPIEHIEGEE, B2aLREER
NEXH EREETETHNEER. TENIFER—NENES— ETENE, BETENE
AJLUEHENEFEEERMAE (PWDULX 5 PWDULY) (kERARNEHEER.

MIW

MISA (PWIULX, PWIULY) = (X1, Y1)

(MWULX, MWULY)

(HOWR) g A
(PWDULX, PWDULY)

(PWIULY, PWIULY) = (X2, Y2)

~> | B

(PWIULX, PWIULY) PIP 5
X1, Y1) (X2,Y2) X3, Y3)

A B ‘ (PWIULX, PWIULY) = (X3, Y3)

SDRAM
(Display RAM)

LCD EREE

bl
]

10-7: EFERERERRUE

LT7686_DS_CH/V1.5
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104 hiEtE55I%R

B% LCD BrEfRkiEn (NEEAMMEEIT) HITRIFRY, BrrIEGLBEGVFE.
LT768x f2fithiek (Rotate) S5%f& (Mirror) AYTNEE, EHEkEINaERIL 90°8; 180°RIERTE /5
Ehef EAIEISR, MRGIIENGEARIT "RE" BraIEG. LT768x LAM4 STt hes%
5%%, KARNBET MCU IR ERIRTE],

REG[02h] bit[2:1] RHFHEHRENNIAFL RS (RIZHASER)
00b: A>F AfF L>T (#lia(E)
01b: B>E Az E>T (KFEEE)

10b: E>TF e E>6 (AAhek 90°F BKFEpE)
11b: T>Lk #fE E>F ([Akhes 90°)

HR#E REG[12h] bit3 (VDIR) EIRERFEHERIMER. Flg0, WRFEENT:

10-8: REE¥RIRIRE

1. % VDIR (REG[12h] bit3) =0
IZZE REG[02h] bit[2:1] 75 00b i, HEXZEENEGEENCEIGAEHELET, XALUE
AN EE—HARIAES. 85 REG[02h] bit[2:1] /3 01b iF, RRSNEBUSERAGEILA
FMEET, BLETNEGEESRKFRE:

10-9: KE4HIK

LT7686_DS_CH/V1.5
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IRTE REG[02h] bit[2:1] 73 10b B, FRENEUGETEN LRI TABNERIG, ELLERAIE
GG EmahEr: 90 Bk :

10-10: HhEHE 90°BKEEE

IR7E REG[02h] bit[2:1] 79 11b Y, RTRENBGENTE LRAEBEEREG, BLETREGKRE
[EAChiEsE 90°:

10-11: EESEIR

LT7686_DS_CH/V1.5
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2. & VDIR (REG[12h] bit3) =1,
IZ5E REG[02h] bit[2:1] 73 00b BY, BLEB I TE:

10-12: EEEIE

125 REG[02h] bit[2:1] 8 01b R, EBrEHEIGENER 180°:

10-13: Fgh& 180°

&% REG[02h] bit[2:1] 3 10b B, BRRIEISEERHERE 90°:

10-14: Zhigsk 90°

LT7686_DS_CH/V1.5
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2% REG[02h] bit[2:1] A 11b Y, BREGEETE:

10-15: Zhiets 90°BEERIR

LT7686_DS_CH/V1.5
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11. JUALREIS|EE
11.1 BERSHEER

LT768x ZFFEIRSEMHENIIEE, MCU AEZRERSEMHENEL (REG[7Bh ~ 7ER]) . 1HE
BRBERIKEMFE (REG[77h ~ 7Ah]) | REBREE (REG[D2h ~ D4h]) , EREE
REG[76h] bit[5:4] /9 00h, REEHFSEEIIEE (REG[76h] bit7 =1) , XK LT768x FiaTER
E tEHKESEER, ALUETIRE REG[76h] bit6 = 1 XEEEMHEIMEEIEHREINF.
It MCU FREEEITFERRAT BMNENH T ERNENSIRRETRE. BEFEKR. 8
2, MEEPHNESK. BFRINSEREmERE (R1=R2) .

R2| ™~ 7 R

(DEHR, DEVR) / \ (DEHR, DEVR)

11-1: BESEHE

EESEMERGZENT, BREISRENEOCGETIFIE (Active Window) A,

[ EEERSBERI DL S [ EEERSRERI DL S
(DEHR, DEVR) (DEHR, DEVR)
REG[7Bh~7Eh] REG[7Bh~7Eh]

[ EEERSRER AR [ BREFSREROE/ TR
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

. l e l

BEELIERETNERE BEETSREENRE
REG[D2h~D4h] REG[D2h~D4h]
) | ) |
2 TR PR TS E TR 2 i PR T S TR
REG[76h] bit[5:4] REG[76h] bit[5:4]
Y A4
e e
BRI EER S BERIME BERESLNE N SEER
REG[76h] bit6=0 REG[76h] bité=1

) ! ) !

ATEER S HER AAEERSRER
REG[76h] bit7=1 REG[76h] bit7=1

11-2: BESERERREZE

LT7686_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -55-



JLT7681/7683/7686
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11.2 Efli%

LT768x SZFFEIFILINGE, BE/oUREMERIEL (REG[7Bh ~ 7EN]) |, HHZAIKIGHIHRE

(REG[77h ~ 7Ah]) , HRZEAYERE (REG[D2h ~ D4h]) , ERHHERE REG[76h] bit[5:4] 3 01b
LAseEfnS:, WEEIRHNSERERAVIEIR REG[76h] bit[1:0], RISEhAEINAE REG[76h] bit7 =
1, X LT768x HaTEeE CEHIINAIHL:, EH—2H, MCU BaLUSEREIERATEIE,

AmEEE LSRR 1/4 fHE,

(DEHR, DEVR) R1 (DEHR, DEVR) R1

E11-3: ERES 1/4 HE

EfZ, B 1/4 HEOFEERNT, BRNETEHERENEOCIETFIENR.

TRAE AR A 0B AR TR E H AR A o B AR

(DEHR, DEVR)
REG[7Bh~7Eh]

(DEHR, DEVR)
REG[7Bh~7Eh]

EEHSHNE/AEE REHSNER/MAEE
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]
= EMEEEE 2 EMENEES
REG[D2h~D4h] REG[D2h~D4h]

RTEEESMETEE REEESMENEE

REG[76h] bit[5:4]=01b

}

REG[76h] bit[5:4]=01b

WEEEEH R
REG[76h] bit[1:0]

}

|

WEEESH RS
REG[76h] bit[1:0]

REEERSHE
REG[76h] bit6=0

|

|

REEFELHNLAEER
REG[76h] bitc=1

TSR
REG[76h] bit7=1

|

WIE1/1EEF
REG[76h] bit7=1

11-4: EZS 1/4 HERSREE

LT7686_DS_CH/V1.5
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TFT-LCD LB MZEZEFIT A

11.3 BB

LT768x EXEAY, BEFcNRERACIAfIE (REG[68h ~ 6Bh] ) | FEA4ERAIE (REG[6Ch
~ 6Fh] ) , MfEREREIRE (REG[D2h ~ D4h])) , REHEIEEEEHIRIER EER REG[76h]
bit[5:4] 9 10b, FE{#&E REG[76h] bit7 = 1, BBA LT768x EoEEE EEHIINAER., [
FEBETLUBITIZE REG[76h] bit6 = 1 XHERAMEREIEHIIEIE.

i g

(DLHSR, DLVSR)

(DLHER - DLVER)

®
ERm

11-5: EER

EREASRZEIN T, ENEEREA R ESERMEVIETFNER.

4 AR AR s A AT BRI AR A AT
(DLHSR, DLVVR) (DLHSR, DLVVR)
REG[68h~6Bh] REG[68h~6Bh]
d 12 TR AR TR sa AR AT 12 BRI TR s A2 4R
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
] |
R EREFAVEE = EEEMNEE
REG[D2h~D4h] REG[D2h~D4h]
.
o 1
R EE R IIAE BRI EEER A
REG[76h] bit[5:4]=10b REG[76h] bit[5:4]=10b
] |
REEFERBEREIME B E SRRSO
REG[76h] bit6=0 REG[76h] bite=1
-
] |
WATEER WATEER
REG[76h] bit7=1 REG[76h] bit7=1
L

11-6: ERERRYATEE

LT7686_DS_CH/V1.5
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11.4 HZEER

EIZERRT, BTURELRRIERSR (REG[68h ~ 6Bh]) | ZEEERM (REG[6Ch ~ 6Fh]) 1L
FRENE (REG[D2h ~ D4h]) , &fFIRTE REG[67h] bit1 = 0 fEENEHILER, FEEa) REG[67h]
bit7 = 1, HBA LT768x ERTERE LEHILZLER,

EHELRITEENT, ENEIEERNEBARSERRVIELFIER.

‘ B EEEEESLT b
(DLHSR, DLVSR)
REG[68h~6Bh]

v
a BT A T S AT
(DLHER -~ DLVER)
REG[6Ch~6Fh]

A

RELBRNAS
REG[D2h~D4h]

v
RERFERINA
REG[67h] bit1=0

A 4

MiTEES
REG[67h] bit7=1

11-7: EZ%ERRREER

LT7686_DS_CH/V1.5
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11.5 BE=ff

LT768x EI=fAY, MCU BRLRE=AMTH 3 1=: & 1 (REG[68h ~ 6Bh]) | = 2

(REG[6Ch ~ 6Fh]) . 13 (REG[70h ~ 73h]) . #0&fits (REG[D2h ~ D4h]) , BRSTEIREHE
HIERZ A=FaR, REG[67h] bit1 = 1 #ES50 REG[67h] bit7 = 1, BPA LT768x EETEEE L4
H=Ff. ®’E REG[67h] bit5 = 1 AT =ARASEREIRHAIENE.

sl
(DLHSR, DLVSR)

=3
(DTPH - DTPV)

11-8: BEI=fAH

EH=AFAMEENT, ANEIE=ATR 1. K2, /3 YERRETFIENR.

” EE=ER a1 EE= AR LR b
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]

” EE= AR S 25T EE= AR R 2445 b
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]

” EE= AR S 3T EE= AR 3R b
(DTPH - DTPV) (DTPH - DTPV)
REG[70h~73h] REG[70h~73h]

) ! ! .
BEE=AEOHRE EE=ARS
REG[DZh~D4h] REG[DZh~D4h]

( ] 1

EERES AR EEEES AR

REG[76h] bit1=1 REG[/6h] bit1=1

) ! ! .

EEEEIE=ARIME BESETLH=AF

REG[67h] bit5=0 REG[67h] bit5=1

) ! ' .

MOE=aF WTE=EF

REG[67h] bit7=1 REG[67h] bit7=1

11-9: EB=AFMHEE

LT7686_DS_CH/V1.5
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11.6 EHEMIER

EFEAERTRERIGR (REG[68h ~ 6Ch]) | £5&m (REG[6Dh ~ 6Fh]) . EIFFERAKIEA
#12 (REG[77h ~ 7Ah]) . B (REG[D2h ~ D4h]) , &EREEHIERSEAIER REG[76h]
bit[5:4] 79 11b, FEHJSa) REG[76h] bit7 = 1, BRAERE LHAEHERER, EHFtHAILIE
JIRE REG[76h] bit6 = 1 MEMEEMEREIERIIEME. TEG R1TAFKIFER, R2AFKE
M.

i o

LHSR, DLVSR) SR

(DLHER - DLVER)
®
HERm

11-10: EEFAER

ENALE, (FERRX- EBamX) D0KTF (KHEE +1) , (FRRY - BEAY) &
MAT (2*784 + 1) . BERBETIRRRSERAUAZET/FIER. TEREHERAE

FRURAEE]:
(( REEATSHMBESST ) BERAEENRESLE )
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]
BEEEEENE RS LR BEERERRA RS LR
(DLHER ~ DLVER) (DLHER -~ DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
) | !
ETCEENE/BEEELLA - ELLB) RCEENE/GHEEELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

) | ) |
SEEREFORE BEERERORE
REG[D2h~D4h] REG[D2h~D4h]

) l l
BEHERSEHINE BEREREEH I
REG[76h] bit[5:4]=11b REG[76h] bit[5:4]=11b

) | ) |

SERESEESERIME SESEES LN EEET
REG[76h] bit6=0 REG[76h] bit6=1
- l ™\ e l ™\
NTEREER WTEREER
REG[67h] bit7=1 REG[67h] bit7=1

11-11: EERERRESR

LT7686_DS_CH/V1.5
|
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12. RREHSIEE (BitBLT)

LT768x A 2D XIRIEMS(ZE (BTE) , AJLUEIIXRERATIER, EiEEXREIREGIRLZIEEHIE
fEeh, LT768x MAY BTE REARTLURTHERIERE, XAILIEW MCU 2R, EIHXMEDTEERZITE
BTE RYTIRESHR{FIRTL.

TEfEF BTE ThEEZAY, (EFMEQUAIRISER BTE BMER. XTHBMF LR, 25 TmRA, m
SITFARRINA, LT768x 325 16 Mutig(F (Raster Operation, f&#R ROP) , KRS HAVImAI LA
f#{TZ A0 ROP BE, ZM4AH BTE INEEADUHIEIE, ERETLIAZIARAINAA.

MCU BILAERIGE BTE {ERMES SR UkiFA BTE HUTINR. WIRERAEZIEE BTE RS LR
BTE_CTRLO (REG[90h]) bit4 Bi2A%&E5Fa8 (STSR) bit3 182, B—f7i%, ERETLUSEREMAH
W, SEREAhlT INT#PERS, AJLARTUTERSFRs REGIOCh] HIARBTRIR, TRRMGLeRs E INT#
SRS SWREERE MCU BB,

% 12-1: BitBLT B9T{Ei&Et

BitBLT

REG:91h]JI:31::§1§O] AR 5 B
0000b MCU Write with ROP.
0010b Memory Copy (move) with ROP.
0100b MCU Write with chroma keying (w/o ROP)
0101b Memory Copy (move) with chroma keying (w/o ROP)
0110b Pattern Fill with ROP
0111b Pattern Fill with chroma keying (w/o ROP)
1000b MCU Write with Color Expansion (w/o ROP)
1001b MCU Write with Color Expansion and chroma keying (w/o ROP)
1010b Memory Copy with opacity (w/o ROP)
1011b MCU Write with opacity (w/o ROP)
1100b Solid Fill (w/o ROP)
1110b Memory Copy with Color Expansion (w/o ROP)
1111b Memory Copy with Color Expansion and chroma keying (w/o

ROP)
Other combinations | Reserved

LT7686_DS_CH/V1.5
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= 12-2: Y¢HHE(EEIY (ROP Function)

ROP Bits
] Boolean Function Operation
REG[91h] bit[7:4]
0000b 0 (Blackness)
0001b ~S0 - ~S1or ~ (S0+S1)
0010b ~S0 - S1
0011b ~S0
0100b SO - ~S1
0101b ~S1
0110b S0AS1
0111b ~S0+~S1 or ~ (SO - S1)
1000b SO - ST
1001b ~ (SO0”S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 (Whiteness)

R
1. 7E ROP IhgE, SO: 3EiE 0 f9%EE, S1: FiE 1 19EEE, D: BRImRIEIRE.

2. For pattern fill functions, the source data indicates the pattern data.

sefil:
W05R ROP IHAEIRTESN Ch, BRABRIImEWE D = kiR 0 F9%UE (D = SO)
N5 ROP IhEEiREN Eh, BBABERREMWE D = SO + S1
WN5R ROP ThEGIRES 2h, BRABRREEE D = ~S0 - S1
W05R ROP IHAEIRTEN Ah, FBABMIREUE D = R 1 9EUE (D = S1)

#= 12-3: &l BEEX (Color Expansion Function)

Start Bit Position for Color Expansion
ROP Bits BitBLT operation code =
REG[91h] bit[7:4] 1000/1001/1110/1111
16bits MCU &0 8bits MCU &
0000b Bit0 Bit0
0001b Bit1 Bit1
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5

LT7686_DS_CH/V1.5
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Start Bit Position for Color Expansion
ROP Bits BitBLT operation code =
REG[91h] bit[7:4] 1000/1001/1110/1111
16bits MCU &0 8bits MCU #%[0

0110b Bit6 Bit6

0111b Bit7 Bit7

1000b Bit8 Invalid
1001b Bit9 Invalid
1010b Bit10 Invalid
1011b Bit11 Invalid
1100b Bit12 Invalid
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bit15 Invalid

12.1 %% BTE RIR{uE

ROP /SO, S1. D AILMKIREMIEEAIAFIBLE, 4L ROP THRERT, WRSTiEERAIEN
KEEEERRMNE.

B SO AYitshitEF 782 REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]

B S1 il ES77E8 2 REG[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h], REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

B D puitettE577E5 2 REG[A7h], REG[A8h], REG[A9h], REG[AAh], REG[ABh], REG[ACh],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

LT7686_DS_CH/V1.5
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12.2 B8EAGEMATIE (Color Palette RAM)

LT768x EE¥BREERNEF, TERR
fitig 8 (AIEBRS (Alpha Blend) I
BE. ZHRRSIBPRABEATILISERIE
L% (Real Color) , #NE 12-1 B
BERENTE, X2 64*12 bits i SRAM,
E7 MCU 8RB 8bit, EILTEBHOR
HEANR, 2B Low 4bits HIHEEAN
RAM, BBEATFETEMIZIAT, (A
Ad REG[03h] bit[1:0] = 11b, MHE MCU
FEEEE 128bytes, IAHIREETEA
BEATLALSEE 12-2 .

-
BEREREESRNEREREE
REGI[5Eh]

|

P
BEAFEERIEEASAME
REG[02h]

|

REEEEEL
REG[03h] bit[1:0] = 11b

|

BERIEEAEM
REG[04h]

EANBBEHIR
Data Write to REG[04h]

R G B
4bits 4bits Abits

12-1: FERAF

12-2: MEfiREeReRTRREE

LT7686_DS_CH/V1.5
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12.3 BitBLT i%#(E

12.3.1 85 CHHE(ERY MCU BA

XA MCU EANEUEMAFHRITIRERTLAS S ¢ (ROP) AUR(E, BTE i 16 1 ROP AU
fE, ZiBd BTE 5|EMENLIEEEIRNER, SEIIEMESE.

12.3.2 E5KHEERIREFSH
RFREEHRIRIIEET LGS 16 Tttt (ROP) #(F, MERSIFIERLGERETE.

12.3.3 5618
FEE#HZ BTE e BNAFHITRIRBIER.

12.3.4 Etf1EH
X MEERTEIEEN BTE XIgE E 8*8. 16*16 Z=AIEHE (pattern) |

12.3.5 & Chroma Key BIEHIET

XMRERAEFSERY BTE XA L 8*8. 16*16 (REAIERF. (BEREZER (pattern) RIERE
FTFMREAIREE (Key-Color) , BPAKEREIRSASHERN, MXBEHKIRELE BTE
BEREHEFR, XPIEEREH (ROP) #B{E,

12.3.6 &&£& Chroma Key f§ MCU 5\

XMRESEHEMEIE R TR B rAERKE, BHERRISEE 0 (S0) #iEHESETX
& (key color) , BBABRNRIIAEEIEHASHER, MXEE (Key color) #iZERE
BTE S EEE1788. AINBEASTE/ it (ROP) 12(E.

12.3.7 & Chroma Key BIRESH

XA EIERE RS ECHFIERER, MRRESBRNESERERETAT EARNXE., SR
4E 0 (S0) FTFXHEE (key color) , NBERIRRFEIEASHKER, MAREENIE BTE
BERESHFR. PRSI HH (ROP) #B(E,

1238 B&¥

XMRERB IR AR BEIET B 8/16/24bpp BEUERIN. KIREUEINRA
‘1", M BTE BB IRIRE, AIRCHREEIREFFRT. KRENREA "0,
N BTERSERERE, BSREBNREEERESFRT. NREREPMEE, SRREE
73 "0" B, BFABRIREFLHRNABRKBASHNE. EIENELCRRHEEERERY

B2, RIRSESEFEE (D5h ~ D7h) AAENZHERAYE.

LT7686_DS_CH/V1.5
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12.3.9 £5H REBEHREFSH

XMNNRERIGATF RV BHUEIEIER, 8/16/24bpp FEEUE. KFEHIRIRE "1" W
ARIRBHABEAREY, IRENREEIREHTFRT. KFEHENRE 0" Ny
SKBASAREY, SRBNREEEREHFFHRT. UREREPRERE, BASKREE
2 0" i, BNATEHIEASEHEIEN. ANEEENELICEEEEERERIEE, /B
S555%F8E (D5h ~ D7h) AHiEEE.

12.3.10& 5 EEENAEFESS

XNMRERLERR 0 (S0) 5XR 1 (S1) HEABKEREEREEABNIRE. XNERE
WEEEFMENAHER - Picture #2705 Pixel 18z,

Picture #2=V215t BTE AEXIHERREBER alpha iEFSEE, XM EEIFFREN
AJ158), Pixel IR RiR BTE EKIFRFMEEREGARER alpha ERSHE, XMNER
NEHELCREBMEEERBBEMNF.

KRO0 (S0) : BFAFE
KR1 (S1) © BTRE
BRI (D) : BFRREF

12.3.1145S5iEBERH MCU BEA

XMEMERAIEER 0 (S0) 53RIR 1 (S1) #HEAEKERESREEABRIAGE, X4 Alpha
Blending BB/ MEEI{#FA: Picture 5 Pixel #25{, Picture #2215l BTE {MEXIHERE
BE1HRR Alpha BEESEE, XN BEBEISFREAEEl, Pixel IRx{Z2R1% BTE (MEXIEHR
FMEEEETER Alpha BIASEE, X NEBPNSHELFEES NEEASRISRAF.

RO (S0) : MCU
KRE1 (S1) @ BTRRE
BrY (D) : EBFRAF

LT7686_DS_CH/V1.5
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12.4 FIAERZ
ERESS, BTE AL AR sRE S BRI EEE. R EME i E
i
LT768 SDRAM

SRR SO FHafrE —w] '
- I

<:| SO_X/S0_Y L — 1
e e e — = 1

B S1 ABHafrE |

—

BitBLT S1X/SLY —

B/ DT i2eaiE —»)

DT X/DTY —| % it [sTE_HIG

BTE Process Direction

12-3: FEXATFES!

12.5 BTEiEERBXKEE® (Chroma Key) EbER

£ BTE FriEBARIXHEE (Chroma Key) UISR#(ERERYE, BTEISSILESKIRO (S0) 585
SirashiE. NRHBELIEERBANRFIEL ERImAFAIEDE, LUARERRIRER.

B EEF&FEN 256 @A,
Source 0 Red tb# REG[D5h] bit[7:5]
Source 0 Green Et# REG[D6h] bit[7:5]
Source 0 Blue Et#: REG[D7h] bit[7:6]

B 7ERIRERES 65K B,
Source 0 Red b8 REG[D5h] bit[7:3]
Source 0 Green tb# REG[D6hN] bit[7:2]
Source 0 Blue tt#: REG[D7h] bit[7:3]

B EEF&FEA 16.7M GhY,
Source 0 Red b8 REG[D5h] bit[7:0]
Source 0 Green Lt REG[D6h] bit[7:0]
Source 0 Blue tt# REG[D7h] bit[7:0]

LT7686_DS_CH/V1.5
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12.6 BitBLT IfgEifik

12.6.1 L& CHHE(ERY BTEEA
IHIHRETLAENN MCU EABTRAFINERE, SAREIETLUES M (ROP) BEENEN

W7FH. BTEARSHEM 16 # ROP, HTERLUSHIKIR 0 (SO) il MCU fZit, 15T
iS4 POP 257758 (REG[91h]) bit[7:4] i&5k OxOC {BFIAILEER,

MCU

R0

N | )

LT768

BitBLT

SDRAM

RE 1

CLi|Ee:

12-4: EEFHHE(ER BTE BAEH

SERIX P INRERIIE AR AN T -

BESLERHHS1_STR)
REG[9Dh-90h]

|

RESIEGEEE(SI_WTH)
REG[A1h-A2h]

ESIB O A EEBXY4 IR
(SL_X, S1_Y)
REG[A3h-A6h]

|

]

2 EBTER& S E (BTE WTH)
REG[B1h-B2h]

}

B EBTERES A (BTE_HIG)
REG[B3h-B4h]

}

RE SO, S1, D EEFRE
REG[92h]

}

IR BRI IHDT_STR)

1= EBTE,ROPIIAE

REG[A7h-AAh] REG[91h]
REEHNHESEEDT_ WTH) 1% EBTE Enable
REG[ABh-ACh] REG[90h]
o AAFT
Rz E(fimféﬁf = BERESAEY
REG[ADh—BOh] REGIO4h]

I

I

Data Write to REG[04h]

t MCUB AZE ‘

BTEHIES:?
BTE_WTH * BRE_HIG,

12-5: EENHHEIER BTE EAREE

LT7686_DS_CH/V1.5
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12.6.2 55 FEHiR(FRY BTE AFSHI

XN IEER S NEERNAERRX HE FIRE EIEEAIMT B B, XM FRT LIRS MCU
SLiERd(E), HMIRAREEIESHREIEE. TEFEFIR= POP 78 (REG[91h]) bit[7:4]
i&R% 0x0C 15RIREE

LT768 HR0
/: L
BitBLT @
SHX

12-6: EEFEHHE(ERY BTE AFSHEH

12-7 BIEINEEZ 2R, MCU 2LUEE BTE {LRME5 KA BTE HUTKiK. B 12-8 2
TAEE, MCU 2LUSERMG-RRsRIEIA BTE HUTIRT.

}

. s —] 3 I ™y
RESORETAR - -
(R /B XY AL B‘EBTREEET[?;;E’&E;]E e
REG[93h-9Ch]
' e = Ve =,
ZESIEENE
Ayl I L
(EBHE M /R R/ FEXY AL l"‘:t:g é'[z(fﬁ] g
REG[9Dh-A6h]
s T 5 o ™
=R ENE .
(UM /R XY AR) lﬁgggmb'e
REG[A7h-B0Oh]
) }
B S0, S1,D LEFE
REG[92h]
{2 EBTERESE(BTE WTH) ( g )
REG[B1h-B2h]

|
12-7: EEFHHE(ERY BTE AFSHIRER (1)

LT7686_DS_CH/V1.5
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e e 5 d b
lRESD@@lﬂ%\ )
al I =E
(Bt e EEEXY A AT) “‘EEEE [2 33 o
REG[93h-9Ch]
- e : q )
12ESIEZINE iyl z=
(iR A ERXYAL ) i
REG[9Dh-AGH] _
s i i (" b
EFBREENE
) {2 EBTE Enabl
(RBAMD /B /2 L XY ALHT) &EREG[%”; :
REG[A7h-BOh]
) | ) v
BESD, S1, D EEFE
REG[92h]
-~ l h
S EBTE EERE - 5& A EL
REG[B1h-B4h] REG[OCh] bit2 = 1
C P )

12-8: EEFHHE(ERY BTE AFSHIREE (2)

LT7686_DS_CH/V1.5
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12.6.3 £5& Chroma Key #§ MCU EA

ItEIhEEs MCU BEEXEENENEIEINRE. IWINEERTLURH MCU EARRREFIERE, —
BIXPINEEMAERESS, BTE 5IERMERITRINGERIMBEEIERS AL,

5 "BTE EN" MREAREIZ "44& Chroma Key 9 MCU EN" THaefERhIREHRERT, 2IR
MCU EAFUESXHEE (Chroma key) 18R, BN SO FUELZISE, MABEEFIZE
£ "BTE background Color” ZZes. ZfliRBBIIRK R TOP EREEZEN, £l
EERFENERERIE, BBABIHINEEHRNERE— MBI TOP, FBUASES
ARFR, BESETHERIERE:

MCU LT768 SDRAM

SRk

|:> -

12-9: £%& Chroma Key i MCU S\EHI

e = .
BEEHMNHESRE
_ 1= EBTE Enabl
(AR E XY 4T ‘ s o ‘
REG[A7h-BOh]
) |
w®ESO,SL,DEEBEE
REG[92h]
—
HEBTEEGBTE - & MCUE AR
REG[B1h-B4h] Data Write to REG[04h]
' l oy No
RESER (Chroma key) BTEEIEE?
REG[D5h-D7h] BTE_WTH * BRE_HIG
) |
12 EBTE, ROPTh&S
REG[91h] ( &= )

12-10: £& Chroma Key ) MCU B\ IEE
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12.6.4 £5& Chroma Key fIR7FE%] (F5 ROP)

HInEERT LAS SR —IEEN N REREEINFENXE, HEESHRBIEEPSIR
FKiFHEHES (Chroma Key) HIERE, BHWEERER, AEXEXNEFERRNENE, FTHH
kR SXEEHERNSREBELIE, MXEEIIZERE "BTE Background Color” Z7Fss
(REG[D7h:D5h]) =, kiFinS BiimE BAF/AKE. ZFhHAMNERRRE REEE,
KEEHRRMEEN, BLABTHINEESHRNEFRE—NIEHN TOP, FEETMIEHE
NALEENNEF. FEE THARRREFE:

LT768

KEO

BitBLT

|
%

12-11: & Chroma Key BIRTESHIES!

4 CESORERE
(RBEAHHE/FR T /7 L FEXY 444T)
REG[93h-9Ch]

| l

g = =

BEENHEERR -

(ERUA I/ /% E XY ALAT) IZ7EBTE, ROPTIRE
REG[A7h-BOh] REG[91h]

®BIESO, D EBRFEE 12 EBTE Enable
REG[90h]

REG[92h]

l

REBTFEEEE - BE
REG[B1h-B4h]

!

1=ERES (Chroma key) < Fra=] >
REG[D5h-D7h]

12-12: && Chroma Key FIRESEHIRREE
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12.6.5 &SR ERIBEIFEIE
HINEEE—iEEXIFESIEHISEN 8*8. 16*16 BZX, 1 8*8. 16*16 (=MER=EFMAL
IBERICETRICEEERTS. XANIRER T LALS 16 Fhyéi (ROP) BE, XANTHRERTLATE
—IEENXIEINES HIER, athEL Sokns ., TELL 8*8 EZE /9, POP 1788 (REG[91h])
bit[7:4] &A% 0x0C BEIFILEER,

SDRAM
LT768 RIRO
HEL
BitBLT ‘
SHIX
EEEEEN
([ [T [
| | | [ 1}
[ || [ | ]
[ [ ] [ 1|
[ 11 [ 1]
[ T 1111
| [ [ [ []
8x8 16x16
12-13: E#EX 12-14: E&FCHHRERBEFERHTHI
© BESIEERE
(EBds I it /R B /A E XY 44T
REG[93h-9Ch]
' l e ¥ ™
BESIEERS - N
CEAA AL R EXYALR) “‘Esgé'[gf:]l gl
REG[9Dh-A6h]
( BEEMHEERE ( N h
(RRUAH /R XY AL ‘ngg%”;b'e
REG[A7h-BOh]
.~ l ~ 4
BESO, S, D LEEE
REG[92h]
I l ™
1272 BTE BBTE - B C . )
REG[B1h-B4h]
|

12-15: GENMHRMFRNEFIRRRER
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12.6.6 £5& Chroma Key HOEIHHET

IR —IEENFXIRESERKETH 8*8. 16*16 EIR, (BREIERNIEPIIRKIRiR
HESXEE (Chroma key) HEBANTENRHAAMEN, EHLEINHRESZER
A9, MX#EE (Chroma key) #igxE REG[D5h] ~ [D7h] &FfFes+. TERFEFIXBEEMIR
ENHEE, RAERERNTREESEREEIINRERBLABSH.

LT768 SDRAM

ARIRO

BitBLT

T ry
& =515

12-16: £5& Chroma Key BIEHIEH5EHI

(fByaith it /FE R /A b XY 4 AT)

RESOEERR ‘
REG[93h-9Ch]

Y

hr gl o
I/ /A XY A7) l"iggg[gfhimﬁb
REG[A7h-BOh]

l |

BXESO, D EEFEE 12 EBTE Enable
REG[92h] REG[90h]

l .
<
A J

REBTEEEEE - 5/
REG[B1h-B4h]

4 EEENEERE ‘ (

A4

REREE (Chroma key) ( R >
REG[D5h-D7h]

12-17: 458 Chroma Key BIERHEHTRIZE
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12.6.7 £5H BEFH MCUBA

ItETEES MCU BREHIEEARTH, EXMMFPRFENERE (bit-map) AIEHE,
213 BTE TRERTLAERLZURIESIHEE. WIRBEBERA bit 79 "1" WEEHRIRE, 1R
BEERE bit 9 "0" NERERE, XMEILERESERRERRENTERS. 26
E7E BTE AEBRE MWL D TR, J—FiTmtEh, IRBHMERIBR G
EMHERF. T THEENET—28EE~E, 5—E5BNREFRVETEHEIET RITER
2/ MSB 4:32%) LSB, #N:R MCU #ZO#HIRES 16bits B, BPA ROP AIRIAAIATLARKIR S
15 2 0 AE—{z, MCU ENOHIRES 8bits, HBA ROP EIAMAILAMKIRY 7 B 0 AUE—AL
KR 0 BRERE REG [92h] bit[7:6] TELLINREFIEAMESE.

TERSEfFRIIREMKIRENIE, ERBHFRENER, Eit MCU GREEE (KF0) &
i BLT EAEENEFXIHERRRMEIXEE.

MCU LT768 SDRAM

TOR (=) |ow

HR0

12-18: 51 REFR MCU EAEH!
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EEHREZAR
(FEHE I /FEE /2 EEXYAER) <
REG[A7h-BOh]
v Ye
. ) _ N Check FIFO #7?
BEBRH DT EBFE
REG[92h] No
- v ~ MCUE AZUE
BEBTEEERE, SE Data Write to REG[04h]
REG[B1h-B4h]
P Y ~
ST, . BTEEIRE5E?
'LS’.EHUE\'%@, E!ﬁﬁ@ BTE_WTH * BRE_H]G)
REG[D2h-D4h], REG[D5h-D7h]
-
v
(" ™
Setup BTE, ROP Function
REG[91h]
v
1% EBTE Enable
REG[90h]

|
12-19: EA&TREWA MCU SAFZE

HIINTRE 12-20, ROP =7, RIRBHEFHRRENHFEILE, SREFERRENFEILT
Efs, SN BTE Width = 23 i, FHSEIRERY RETER. B 12-21 58075 ROP = 3,
HitREANZRIFTSRINGET RER.

Data0 Datal Data2 Data3 Data0 Datal Data2 Data3

". ‘ v v

u

(N |

12-20: B EEREE 1 12-21: BRI BREReh 2

LT7686_DS_CH/V1.5
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R

1. Sent Data Numbers per Row
= [BitBLT Width + (MCU I/F bits — Start bit-1) ] / (MCU I/F bits) ,
EERMERIEESL.

2. Total Data Number = (Sent Data Numbers per Row) * BitBLT Height

Data0l Datal Data2 Data3

A
~ -

¥

~ -

| Startbit
=3

Data0 i Datal Data2 E Data3

BTE Height
= REG[5Bh:5Ah]

v

] BTE Width —
TR —REG[S9h58h] __ | IR
=23

12-22: B RERSIEER

Jefl—: "BitBLT Width"= 50, "MCU I/F bits" = 8 bits,
4NER Start bit=7, M:
Sent Data Numbers per Row = [{50 + (8 -7 -1)}/8] = 7 Bytes

YNER Start bit=4, NI:
Sent Data Numbers per Row = [{50 + (8 -4 - 1)}/ 8] = 7 Bytes, “#FAZE

B —: "BitBLT Width"= 50, "MCU I/F bits" = 16 bits,
YNER Start bit =15, M:
Sent Data Numbers per Row = [{50 + (16 -15-1)} /16 ] = 4 Bytes

YNER Start bit=0, MI:
Sent Data Numbers per Row = [{50 + (16 -0-1)}/16] = 5 Bytes

LT7686_DS_CH/V1.5
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12.6.8 £&H BEFS Chroma key i MCU B\

Itt BitBLT #ERR T EREHM BRI, SHEYT & BLT JLFxeER, KRBEEMEFIR
BN 1 NETEAERGEIEY R BitBLT fiRte, MRFEREeMETIREN 0 KB A2
7= BitBLT 5 R&,

TERSEAFRIEEMRENLE, Bt MCU BEREHIE (kIR 0) £ BLT ENEERF
XIHEZIRTIER I RX .

MCU LT768

T ?F I:> BitBLT

AFEO

12-23: 81 RGBS Chroma key i) MCU SAEHl

(b it /E5 /72 E XY AT
REG[A7h-BOh]

|

1z E R DT ¥ ERE
REG[92h]

F 3

BEEOHEERE }

Yes

Check FIFO #?

BEBTFE#EE SE Data Write to REG[04h]
REG[B1h-B4h]

l

BENSEE
REG[D2h-D4h]

l

Setup BTE, ROP Function
REG[91h]

= EBTE Enable
REG[90h] ( = )
|
12-24: & BEES Chroma key f MCU BAREE

LT7686_DS_CH/V1.5
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12.6.9 £REBEHNESH

IhRERTLUR &SRR 0 iR SRR 1 BUEREBEANBNAE. XN MEEERMER -
Picture 1 8={5 Pixel 183, Picture &= AILAHHRIEE 8/16/24bpp BR THEXNTF2EREA
BE—TREEHE (Alpha Level) , [BREEMWENTE REG[B5h], Pixel iR REEMIRIFIER
R 1 iimi2 8/16bpp 13, MEA Pixel EEESBIRESE, KR 15 16bpp BIFRMEER
B9 bit[15:12] 2iEBAE, FIRH bit MABFEE, KR 19 8bpp BIRER MMEE bit[7:6]
Z2ERE, bit[5:0] NEWFERERSIAGRE (Palette Color) AIERE.

B Picture Mode:
Destination Data

= (Source 0 * alpha Level) + [ Source 1* (1- alpha Level) J;

B Pixel Mode 8bpp:
Destination Data
= (Source 0 * alpha Level) + [Index palette (Source 1[5:0]) * (1 - alpha
Level) 1]

m Pixel Mode 16bpp:
Destination Data
= (Source 0 * alpha Level) + [Source 1[11:0] * (1 - alpha Level) ]

LT768 R0

RiFEL

Levetop

BitBLT

!

Palette
RAM

S

12-25: 8bpp Pixel Mode &l

7% 12-4: Alpha Blending Pixel Mode -- 8bpp

Bit[7:6] Alpha Level
Oh 0
1h 10/32
2h 21/32
3h 1

LT7686_DS_CH/V1.5
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LT768 IR0

RBL

Levetop

BitBLT
SHIKE

12-26: 16bpp Pixel Mode &6

#= 12-5: Alpha Blending Pixel Mode -- 16bpp

Bit[15:12] Alpha Level
Oh 0
1h 2/32
2h 4/32
3h 6/32
4h 8/32
5h 10/32
6h 12/32
7h 14/32
8h 16/32
9h 18/32
Ah 20/32
Bh 22/32
Ch 24/32
Dh 26/32
Eh 28/32
Fh 1

LT7686_DS_CH/V1.5
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s o i ( )
'I,RESO@T%‘LH/% boad =
(YAt /7R RE /7 EIXY 44F) IREBTRE?;T[?;;,{;B(EI]E -
REG[93h-9Ch]
Is v i ( )
12%81@1'%1%%
am Thae
(RBYE /B 2/ - AXY AL T) ly‘ERBET(E'[F;(EII:] "
REG[9Dh-A6h]
- o i h ( A
BE iﬁﬁim@f?ﬂﬂ% B 2 EBTE Enable
(RBURHN I/ E/E E XY AAT) REG[90h]
REG[A7h-BOh]
- l N
WESO, S1, D EBEE
REG[92h]
! .
B ERTEEE S E(BTE WTH) ( P >
REG[B1h-B2h]

12-27: E5EBPERNRFSE (Pixel Mode) ifiizE

LT768 EREL

RiF1

Levetop
BitBLT &
SHIXE

12-28: Picture Mode Bl

LT7686_DS_CH/V1.5
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TFT-LCD LB MZEZEFIT A

4 BESOEZINE
(REtAHh /B /L EXYALT)
REG[93h-9Ch]
d BESIEEIRE
(REYAN /B /A XY AL
REG[9Dh-A6h]
a EEEMHEERE
(KR /78 B/ XY ALAT)
REG[A7h-BOh]

}

}

1% EBTE,ROPINEE
REG[91h]

}

-

"EBEIFSHAIphala(APB_CTRL)
REG[B5h]

~

}

WESO, S1, D EBEE
REG[92h]

|

TERTEERRE - §E
REG[B1h-B4h]

1= EBTE Enable
REG[90h]

12-29: SAEMEMPESH (Picture Mode) Hif2E

LT7686_DS_CH/V1.5
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12.6.1045&EBER MCU BN

IIHEER S 7 3KiIR 0 53KiR 1 FEUEHSANBNRE, MR 0 REEEEMN MCU k89, KR
1 BUENRSRRE, HEEBXTF Alpha blending B, Picture 5 Pixel 5 F—HHEEIE
BBERNNEES] (Memory Copy with opacity” ) &,

MCU LT768 SDRAM

I xIF 1

(F“ J |:> BitBLT

Levetop
£: SHIK

TE 0 ;
Palette
RAM
12-30: Z5&iEEER MCU BEATEHI
- A 4
BESIEERE .
GRHBI /A XY ) “‘f;@%ﬁb'e 1
REG[9Dh-A6h]
Y V:
t BEEMHEERE Yes
(B4 It /B /72 EFEXYAART) Check FIFO3%?
REG[A7h-BOh]
Y
- ™
BEBTEEESE - S& MCUB A 32
REG[B1h-B4h] Data Write to REG[04h]
Y
e Y
B2 SO, S1, B Ayt D EEEE BTEAUIESR?
REG[92h] BTE_WTH * BRE_HIG
Y
i ™
12 EBTE, ROPIhEE
REG[91h]

=

12-31: &8iEPER MCU EAREEE

LT7686_DS_CH/V1.5
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12.6. 1EEH REEZHAESET

INEES N B RATAEEARIKIR 0 (SO0) BRESAMGEHE (bit-map) BEGERIGEUE, F
BEANETREFEENRE ., NREEHKIE bit I "1" PBABLEERIIEESFSESEN
. SREBGEHIE bit & 0" |, BPBABRRIANE RO FRREHNE. REHERE
MIZH REG[92h] KEX, kiR 0 REHUEEERILAEN S 8bit/16bit, WNREABKIERETE
X9 8bit, BBA ROP (start bit) BIIZE(ERIH bit7 ~ bit0 k=iRIafI; WRBPGBHIEEE
TEM /9 16bit, FF4 ROP (start bit) FIZEERIH bit15 ~ bit0 SREAEEIARL.

BIENTE, AIReSHEFRRENRENIE, EReFFHRRENFBNES, MEENER
TRER.
LT768 SDRAM

ByteO Bytel . EK ’J?O

@ Tupl SHIKE

BitBLT

12-32: LEi REBEHREEHEH

FIENTFE, ROP = 7, iSRG ERRENHE 6, ST FRRENREALTER,
BTE Width = 23 i, FTEEIIGMY BER.

Data0 Datal DataZ2 Data3

TOR1
3

TOE

12-33: B REReh) 1

LT7686_DS_CH/V1.5
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TEFEFINZ ROP = 4, EftiRERZII iSRRG RER.

Data0 Datal DataZz Data3

A A A A

12-34: BRI RBEREH 2

Y
- = : . ~
1&,%80@%1}"/@ S HdE s
(Rt /AR /A L REXY AR ‘S‘EE(E[TDES - ;‘fff
REG[93h-9Ch]
- = - > r >
BEEMHEENR
_ B EBTE, ROPIAEE
(A /R /7 XY AT “‘ERE Corm 5
REG[A7h-BOh]
Vs l ™, e l ™
BESO, DEEEE 1ZEBTE Enable
REG[92h] REG[20h]
Y
e ™
EERTIEEEE - BE
REG[B1h-B4h]
A
Y
i BTE BrEEE
REG[D2h-D4h]
|

12-35: AT REUNAEEHRER

LT7686_DS_CH/V1.5
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12.6.12458H REB#F25 Chroma Key HIREFE T

IHIHRES M ERRFEERIKIR 0 (S0) BBRAGETE (bit-map) B BIGEE,
BEABTHREFENRES. NREEHIE bit 5 1", BLABLSEIEREISGSERIE
HUERER. NREAGBLHGE bit 8 "0" | BRAKASXBRIREFEMEENER, LUXAMIEIERIN

.
LT768 SDRAM
ByteO Bytel » K’?O
A\/( SHIXE,
BitBLT
12-36: E&I BEES5 Chroma Key HIRAESHIEH
d =ESIEEIAE
(FE4A /55 /AT E XY 4A4E)
REG[93h-9Ch]
p v p . 4
REBMNHEERE o e
(I /E I/ XYL "{Esgé[gfhil A5
REG[A7h-BOh]
v v
e ™ e >
=ESO, D EBRFEE 12 7EBTE Enable
REG[92h] REG[20h]
- L ™ )
ZEBTEEERE - =F
REG[B1h-B4h]
Y
252 BTE IS EE
REG[D2h-D4h]
|

12-37: ZAKBEHS Chroma Key HIKFFEHIHIZE

LT7686_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -86-



JLT7681/7683/7686 TFT-LCD AENEIZHIS

12.6.13X1HIR# (Solid Fill)

IETHRES YT BTE ISERIERS CEIMIEEERIER. XM INREREKERTEH— M AEERX
., MHEHEEHIRER BTE NRIRBHFaET.

LT768 SDRAM

HEEE

BitBLT

12-38: XiHiE#HBHI

A 4

(" BE B AR e ‘ 4 h

(RBtah /58 /72 _EFEXY 444 12 EBTE ROPIIAE
REG[A7h-BOh] REG[91h]

Y v

RCENMEEEE 1% EBTE Enable
REG[92h] REG[90h]

v

BEBTEEERE - 5
REG[B1h-B4h]

A 4

R EBTERISRERE
REG[D2h-D4h]

12-39: REiHEHREZE

LT7686_DS_CH/V1.5
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13. B RX=F

LT768x EFM X FERZHKIR:

B [JzE ASCIl =28
B FREENFE (CGRAM)

LT768x BrTIREE 4 42 ASCII B, BRIF MCU EAMUERIFRSFRHTIEFINE, SFEHMERAY
EfF=82 REG[CCh] ~ REG[DEh]), MXFHEALIERIRBSEREEFas (REG[D2h] ~ REG[D7h])
PHIRTE.

13.1 NEFE

LT768x WE=FREIDHER (AN BIASCIZFEL: 816, 12*24, 16*32, MCU REF

AFREE LURIARILE ASCll =87RE LCD B, BRMFRFA/NE REG[CCh] [5:4]3ki&

E, MFEMBEXINE] ISO/IEC 8859-1/2/4/5 4RiBtRE (WK 13-1~ X 13-4) , BB

ISO/IEC 8859 =HIH REG[CCh] [1:01Ki&E, IMFRETILABLRISESFEE REG[D2h ~

D4h] SE5&5Fas (REG[D5h] ~ REG[D7h]) REFRIFEFENFRIENE, BILISE TEHIER
REG[CCh]

TIEE:
Ye
Check FIFO#?
l No

p
BEFPHIEHSFRCCR) [ MCUS A R R/ER

RS AIEE FER(CCRY)

REG[CDh] Data Write to REG[04h]

|

RERRAE
REG[D2h-D4h]

|

REERAE
REGI[D5h-D7h]

BELAE < - )
REG[03h] bit2=1

FRBEES?

13-1A: (ERREFEREER

LT7686_DS_CH/V1.5
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%= 13-1 /5 ISO/IEC 8859-1 =H94wiB A5, 1SO BIUERER “International Organization for
Standardization” , ISO/IEC 8859-1 —fg##FRA “Latin-1" , X2# ISO KEHKH 8-bit =
FFENE—ED. 1T FEREDEEZ R 0XA0-OxFF Bk, ZF oS TEAERY, SiEMAI/R
BRILE. fEiRE. MIIERIE. AZ. EAPHD. HBEH=. MAALE. S5 &&=, K
B, B/R=. BEXF. [T, ARE. BE. 5857, PSATIE. HIE==F/RE. BIFE.
I, BmYFH, REESTSHAELUMER 1SO / IEC8859-1, Itsh, ShERTFEUMLAIMIF
ZiEs, METEAEE. e, DRATMMbNFE. THRIFRETS, FRH3 0x80-0x9F 2%
Microsoft windows FEXBY, #FRJ9 CP1252 (Winlatin1) .

% 13-1: 1SO/IEC 8859-1 % 13-2: 1SO/IEC 8859-2
NG 123456789 RBEDEF NP1 23456 7B9RBICDEF
0 ?OOOQQo[gkggjﬂa 0 @“0004‘90[0069)&6
I R S Tl O el e L 1 I L o
2 P&l D EEL ] 21 1" BRI CD el HlE
3BT BELLKEDD 30t RBMEEBOL L KEDDR
ARABCDEFBGHIUKLMND 4@ RBCDEFGHIUKLMND
SPAQRBTUNVKNKYRZIENT] L SPORSITUNNNXYRIEND L
6] abcidelfighliljkInpp 6l Gblcldlelflghlilik[linhlo
Thlglrs |t uiywixyz IR E Thilaristluyxulz €|l E
e b IR B | ;
of ' Pk B e 9 | | |
Al i elER Y B oPkhl-lo Al R kLSl BT
BIP e PR @l PPl Bl Rl it] tlell Beiwiel g
CRARRARARCEEEEN I CRAARALECCCEEEENND
D NOODBBExpUUDUYDB DPNNOOOOXRUDDDNY[TR
Ehlalalaaaleclelelell i lili Elraladalilccleleplelelili e
Fhibobbb:elululiblll FlalhehbbllkFuliigkl

% 13-2 5 I1SO/IEC 8859-2 tuE=FFT, ISO/IEC 8859-2 tHiK#RA Latin-2, X2 ISO/IEC 8859
8 (RIS F ISR 8. XLRME/VFAILRT FHIBNANEITATRRS, WS ibiniE.

wErIE. WFFNE. R=IE. g, BMa]RIHE ERMIE. ER4ET, &5 5.

RITIEEATLAGER ISO/IEC 8859-2, ItHl, BRAERT—EAIES, W5= (BRT kM5
=fERZ) .

LT7686_DS_CH/V1.5
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7 13-3 /9 ISO/IEC 8859-4, ISO/IEC 8859-4 ##7 /9 Latin-4 &2 “North European” , E2
ISO/IEC 8859 8-bit FFHRIBAVEINERD . XNEEWMFEHAEEPRINE. BE=15. Riii#ET
B, IMPFFEIEFN Sami, MLLFRHESIEAZIE. HE. T8, @B, A TiE. IBEIE. HngX
[EIEFIHREEIE.

3= 13-3: ISO/IEC 8859-4 3= 13-4: ISO/IEC 8859-5

NG 1 2131456789 RBLCDEF INB 1231456789 RABCDEF
@vron“okoogwﬂ» B ololvwiolaleoBlo[diglo])iale
1><‘I"M;-IH+<-rH' 1><I!!'[‘§-IT1++FMV
A T B S R A R (A A e
3t R2PR AR TBE|: | KEDR JPNLRPBASETBO: L KEP?
4@ABCDEFGHIWUKLMND 4RABCDEFGHIUJKLMNIO
SPARSTUNKWNKNYRIENDL L SPE]wRSTUVN)(YZ;[\]“_
6 Gblcldeiflahliljkllinhlo Bl Gblcldelflahliljkllimhle
Tlhlar stz KL E Thlgris(tuyixyz@IRE S
B 1 | B NaE

9 | | 9] |

Al ARkREILS BEGRR]E] Al ERIFESIIUmpRK] N
Bl Ir[liltl | Blelalkligl BREBTMEXBMI KM MK
CRARRRRARICEEEEIN ClpCiTyoXUmubhibRpd
DpNOKODOXxDUUDUDDR Dla 166 0r nle el nlilk ool
Falglaa@oelicleleglilifi Elp(cim (v (® X |t |ufwudppbldpa
Flahblklblool:loulaooi| Fhe 6 I i e ds Ji i [j mlw b [k I IV o

% 13-4 /3 1SO/IEC 8859-5, I1SO/IEC 8859-5 2 ISO/IEC 8859 8-bit FFRFLEMERLE, X F
FHEFREFHRMAL, BESH. GSH. FRETMSRIR.

8*16, l']2*24, 16*32
13-1B: FEFHAU ASCIIEHI (8416 / 1224 / 16*32)

LT7686_DS_CH/V1.5
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13.2 BENFH
LT768x AILLULERECIE=IE/AS, TLelEYERA (816, 12*24. 16*32 dots) HELM
(16*16, 24*24. 32*32 dots) IFEFTS, LHINAESIHF 32,768 A= 32,768 2R,
FRAFHmISEERAE 0000h ~ 7FFFh, MEAFR4RiSSEENIZ 8000h ~ FFFFh, ZfEFE R
ANFFB, W LT768x B2EHERS I ZNHETAEFZ/ATE, FEBFHEASHEFEIE T
RNFNXE, MEEERFENRETRRSRE REGID2h ~ D4h] 5% 8 REG[D5h ~ D7h]
KIS FEEE N

13.2.1 8*16 FEHFIIZK

BIEFA/EFTSHS, LT768x AJLIMKIREBETRRFIRENKXE (CGRAM) |, FET MCU
BRI FRErTSEIR TN CGRAM Fh, flanelE 816 F8Y, FE 16bytes #iE, #£in
#bHEY9 1000h, FRZ4RES79 0000h, NizZAiEEMSAZE] 1000h ~ 100Fh F9steht, SIS
24 8*16 FH, FRIBNIJ9 0001h, FEEGEMEAZT 1010h ~ 101Fh f9itElE, CGRAM
Wt SEEERS S0 T

CGRAM itttk = iEyptttlit + (FHZE3 * 16)

= 13-5: Ui 8*16 FERFIHITIIE

Fh4mt3: 0000h Fh4mES: 0001h
Address Data Address Data
L | [ [ [ ]
1000h ByteO: 3Fh 1010h ByteO -.==-I
1001h Byte1: 3Fh 1011h ByteT ==
1002h Byte2: 0Ch 1012h Byte2 == ==
1003h | Byte3: och |  1013h Byte3 —
HEE HEE
EE EE
[ | |
[ | |
[ | |
EEEEEEEN
100Dh Byte14: 101Dh Byte14 SEEEEEEE
COh
100Eh Byte14: FFh 101Eh Byte14
100Fh Byte15: FFh 101Fh Byte15

LT7686_DS_CH/V1.5
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13.2.2 16*16 FEIHEFIHEE
Bz 16*16 =28, ZEE 32bytes #44E, FINEEEAMNE 1000h, FHZ4REZA 0000h, MiZ=F
BUSHRRIS A\E] 1000h ~ 101Fh AitE, BUEESS 2 AN 1616 8, FRARIENIJ 0001h, =
BISURNSAZE] 1020h ~ 103Fh Ayittit, CGRAM it SEHERFFIZG AT :
CGRAM it = #Eatthit + (FRES * 32)

#* 13-6: EUE 16*16 FEAIHITIEX

FH4RE8: 0000h
Address Data Address Data
EEEEEEEEEEEE
1000h ByteO: OFh 1001h Bytel: FFh EEEEEEEEEEEE
1002h Byte2: OFh 1003h Byte3: FFh ....====....
1004h Byte4: OFh 1005h Byte5: FFh ==== ====
[ [ [ ] ] EEEN
1006h Byte6: OFh 1007h Byte7: FFh | HEEE EEEE
[ [ [ 1] EEEN
[ [ [ ] ] EEEE
(1]
EEEEEEEEEEEN
EEEEEEEEEEEE
EEEEEEEEEEEE
EEEEEEEEEEEE
101Ah Byte26: FFh 101Bh Byte27: FOh
101Ch Byte28: FFh 101Dh Byte29: FOh
101Eh Byte30: FFh 101Fh Byte31: FOh

LT7686_DS_CH/V1.5
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13.2.3 12*24 FEIHEFIEE

Bl 12*24 =84, FFE 48bytes HUE, HE5% Byte A bit[3:0] 28E, HlaNEEtaitis
1000h, FHmAS/9 0000h, NZFEEWERSAZ 1000h ~ 102Fh Autteit, BIESS 2 4
12*24 8, FRRFBIJ 0001h, FEEHRNSAZI 1030h ~ 105Fh AYitbit, CGRAM it
U SEHEHEFI AT

CGRAM il = iehattbtt + (FREB * 48)

& 13-7: 82 12*24 FRIAGHESIHEN

FH4mE3: 0000h
Address Data Address Data N
[ [T T TTTTT11
1000h ByteO: 1Fh 1001h Byte1: FOh e
HER
1002h Byte2: 1Fh 1003h Byte3: FOh EEN mam
B EE
1004h Byte4: 1Fh 1005h Byte5: FOh oog HEE
E==
1006h Byte6: 03h 1007h Byte7: 80h EEE EEE
HER | T 1]
HER | T 1]
HEN HER
HER L [ ]
HER
[ [ ]
HEE
HER
EEEEEEEEE
[ [T TTTTT11
102Ah Byte42: FFh 102Bh Byte43: —
80h
102Ch Byte44: FFh 102Dh Byte45:
80h
102Eh Byte46: FFh 102Fh Byte47:
80h

LT7686_DS_CH/V1.5
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13.2.4 24*24 FRIHFIIE
Bz 24*24 FHY, I 72bytes #UE, HIEN#ERLAEMEHE 1000h, FHZHFEA 0000h, MiZ=
BRIKHERSAZE] 1000h ~ 1047h A9ttbiit, GIEESE 2 4 24*24 =8, =fZ4%8NJ5 0001h,
FRIHEER S AZ] 1048h ~ 108Fh gyithit, CGRAM ittt SEUEHFI AT :
CGRAM ik = Etaitbht + (FHAS * 72)

& 13-8: Bl 24*24 FRIAGHESIIE

FH4RES: 0000h
Address Data Address Data Address Data
1000h ByteO 1001h Bytel 1002h Byte2
1003h Byte3 1004h Byted 1005h Byte5
1006h Byte6 1007h Byte7 1008h Byte8
1009h Byte9 100Ah Byte10 100Bh Byte11
103Fh Byte63 1040h Byte64 1041h Byte65
1042h Byte66 1043h Byte67 1044h Byte68
1045h Byte69 1046h Byte70 1047h Byte71

LT7686_DS_CH/V1.5
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13.2.5 16*32 FEIHEFIEE
Bz 16*32 =28, ZEE 64bytes #4E, FIUNEEEAMNEA 1000h, FHZ4RESA 0000h, MiZ=F
RUMIRRIS AE] 1000h ~ 103Fh fitE, BUESS 2 A 16%32 B, FHRRENIJ 0001h, =
RIFGRNS AZ 1040h ~ 107Fh gttiit, CGRAM ittt SEUEHEFIA AT :
CGRAM ithiit = iRl + (FAE3 * 64)

#* 13-9: 68Uz 16*32 FEIHEFIETY

FH4mES: 0000h

Address Data Address Data
1000h ByteO 1001h Byte1
1002h Byte2 1003h Byte3
1004h Byte4 1005h Byte5
1006h Byteb 1007h Byte7
103Ah Byte58 103Bh Byte59
103Ch Byte60 103Dh Byte61
103Eh Byte62 103Fh Byte63

LT7686_DS_CH/V1.5
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13.2.6 32*32 FEIHEFIRSE

Bl 32*32 HY, FE 128bytes R, FINEEIAHEHEA 1000h, FH4REE 0000h, MLz
BIHGBEM S AZI 1000h ~ 107Fh g9ttbilt, GUEERES 2 4 32%32 =£8Y, FH4REENI9 0001h, =
RIKIER S ANZ| 1080h ~ 10FFh gittbiit, CGRAM it SEGEHZIAIN T :

CGRAM il = iEipitlit + (7R3 * 128)

= 13-10: BUF 32*32 FRIAIHEFIHES

FH4RES: 0000h

Address | Data | Address | Data | Address | Data | Address | Data
1000h Byte0 1001h Bytel 1002h Byte2 1003h Byte3
1004h Byte4 1005h Byte5 1006h Byte6 1007h Byte7
1008h Byte8 1009h Byte9 100Ah Byte10 100Bh Byte11
100Ch Byte12 100Dh Byte13 100Eh Byte14 100Fh Byte15
1074h Byte116 1075h Byte117 1076h Byte118 1077h Byte119
1078h Byte120 1079h Byte121 107Ah Byte122 107Bh Byte123
107Ch Byte124 107Dh Byte125 107Eh Byte126 107Fh Byte127

LT7686_DS_CH/V1.5

]
©Levetop Semiconductor Co., Ltd. Page -96-



JLT7681/7683/7686 TFT-LCD AENEIZHIS

13.2.7 CGRAM B9¥IMRILIRTE

12 EHALRE 7R (ICR)
REG[03h] = 00h

l

HEEESUHELL
REG[5Eh] = 04h

|

BEEEHHHCVSSA)
REG[50h-53h]

MCUE AFEIE
Data Write to REG[04h]

=

13-2: CGRAM WIMtRLRIEE

LT7686_DS_CH/V1.5
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13.2.8 {5 Serial Flash i#17 CGRAM RY#IMRLITREE

A 4
(" EEDMAROFlashitakst
(DMA _SSTR)
REG[BCh-BFh]
Y
p
BEEESIHERS ZEDMAB AT i
REG[5Eh] = 04h REG[50h-53h]
A 4 Y
s '
BEFlashiZE S5 BEDMALHH S
REG[B7h] REG[C6h-C9h]
Y Y
e g
12 ESPI B0 FE] DMA Start Bit (DMA_CTRL)
REG[BBh] REG[B6h] bit0 =1
A A ot
Y
EE Check STSR
REG[BI] bit[1:0] bit3

= O

13-3: {&H Serial Flash i#{T CGRAM R9#JiaLiRIZE

LT7686_DS_CH/V1.5
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13.3 N =FhiEE 90

LT768x ST etk Tge, LB nF R LAOSRTEHEs: 90 B, FEMIRESTFa8 REG[CDh] bit4
=1, XigE VDIR (REG[12h] bit3) , iX#f LCD #ERAJLUEIERE 90 B9, SIS LCD
BTN 90 B, BLEIFESAT.

13-4: XFheksiEhl

13.4 FFHX5ER
LT768x 2Bt A ARITEE, FEF2E8 REGICDh] bit[3:0] e,

13-5: XFFIFKX

13.5 FPiER

LT768x IRE=(AIZBATNAE, EaE57Fas REG[CDh] bit6 iz,

13-6: XFFFERENH

LT7686_DS_CH/V1.5
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13.6 NFBEINRT

LT768x I_HNFEMEITINEE, EXFEANBY TIFIENSSBIRT. BHEEFEN
Y, MERUEBRMRN, ABANNFAEEESKFEETFIEEERN, SBmREIT—

7.

LT7682 — X MBETFT LCDBEZ AR ZoR A

13-7: XFEIHMTES

13.7 FEEIXST

LT768x IR FXIFFINEE, ik LCD EHFF. £ FERIER TR LR RRILLREEST. 1)
BERIRE REG[CDh] bit7 = 1 BAFHIS.

EE S EETFT Lo PR E RS R - HE
EIRc R E e R EoRE et RIYA S

fBiksarrriizes « FF HREPTIP ~ B ~ JL
[MEFZEETR - BRTEASRIE)  HE

{EMcufAZR B B RFTfE TR AV [E] -

1 —

B e EeTFT 1op EIIEAEE LA o B
FEINTHEE S 2t EIMcy EFTE B RElrrr BT
NZAEBEETrT Wolzs - HFHHigEer ~ B
2~ JUeER 2 EEDEE - BRT A B RRERSN
» A RMcy AEE B RETEFAYAT[E] -

13-8: FHFEXIFTEh

LT7686_DS_CH/V1.5
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13.8 ¥¢#R

LT768x {RMHERGRSXFEnaE. BfZnER 32*32 RGHEER AN, BEULWMERE
EREEXMUE L, SREMENZN, B GraEal. MYXFOHnRRHFENN
piER, ERETEERNFIULUBARNME, XFHATHNREESSEIMETLUFKIREN. BE
B REG[12h] bit3 VDIR = 1 i, PIP {18, ERSER. X EnEisamBmELLL,

13.8.1 XFHHR
N e —EINERE, BEBMMNERILIRAEHMENSEARBNRM, RIHRINE
BEANNNR. BAXFENN, XFHraBHMENE T M FaANME, MERBHRIEE
BEXFANSHEEXR. S TFIBNNSGE, MMEBHEIT—T, BREEEL
IREMBMINEEREETFRER. [TElRNTLULMGERARLRRE. TRFILERXAY

STEZE U
F+F 13-11: XFHIFEXHTEFSRE

Register Register .

Address Name L
bit2: B~ EikiE (Text

REG[03h] ICR it2: B/ MAEDIERE (Tex
Mode Enable)
bit1: X=5¢#R&E (Text Cursor
Enable

REG[3Ch] GTCCR

bit0: ZIHRAMFIRTE (Text Cursor
Blinking Enable)

REG[64h:63h] | F_CURX | JEtrfuE: BAXFRIATY 445

REG[66h:65h] | F_CURY | JetrfuE: BAXFRIEYY A44R

REXFRITEE (Character Line Gap

REG[DOh] FLDR )
Setting)

LT7686_DS_CH/V1.5
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B SEIRRIPIRE

SRR LU TE AEESERAIRIIAMREA KR, EZFFa% GTCCR (REG[3Ch]) iRTE, WKk
BY, MREEIRT AR B AT

Blink Time (sec) = BTCR[3Dh] * (1/Frame_Rate)

TEXGRAMRIGIFF, TV ESEEERE— T BAFHIEE.

IS e BAE TFT LCD Bk

13-9: KRR EHI

B KirHEESEE

Sy

NFithnrl LARIS E R8s CURHS (REG[3Eh]) 5 CURVS (REG[3Fh]) KiRESESEE. [
X XrIRESRREESZ N FEEHMA (REG[CD] bit[3:0]) #2I8, [ERER FERE
BRIL#IRN 1 ~ 3285, MERANFHRAIEN, rRESEREBSMKREEA. TE
KFE, EERNFERKE:

257728 CURHS (REGI3Eh]) bit[4:0] = 00000 ~ 11111b

»| = =]

1 pixel 2 pixels 3 pixels 32 pixels

21785 CURVS (REG[3Fh]) bit[4:0] = 00000 ~ 11111b

= = =B

1 pixel 2 pixels 3 pixels 32 pixels

13-10: KiFHEESEE

LT7686_DS_CH/V1.5
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13.8.2 EfS iR

LT768x FIERZEhnA 32*32 &AL, MEMEERGH 2 1 bit, FARIEEMNFERE: Color-
0. Color-1, HE2&, HSERMEE) :

+ 13-12: EEKITFEREENX
2’b00 Color-0 (EitaH REG[44h] BIEERIRE)
2’b01 Color-1 (FifaH REG[45h] RUIRESRRE)

2b10 | HEE
2b11 | HRRAS

HtEBE— B GRETRE 256bytes K/, LT768x 12t 4 MNERZGRAI#HEE, MCU
A LAZ RIS EEXNEFERIERENR, BREXRMIETHEIE GCHPO (REG[40h]) .
GCHP1 (REG[41h]) . GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) ki&E; Color-0 A9
BHEFEE REG[44h] i8%E, Color-1 UERENIREFRE REG[45h] ke, TER 32*32 B
et TCRYIRER.

lll=lll EEEEE

Byte253 ~ '

Color-0 g9%ie: M
Color-1 g95iz: M
13-11: BERzHtResl

LT7686_DS CH/V1.5
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2 IE B ARB E(GCC)
REG[44h:45h]

¥

-~
REERERIEIR(GTCCR)
REG[3Ch] bit[3:2]

A4

p
BEBAIBRATHAE
REG[03h] bit[1:0]=10b

v
e ~
ELE 256 Bytes B AATEUE
Y
p
EEERAIRKE/EE LR
(GCHP, GCVP)
v
e ™
R E B AREGE
REG[3Ch] bitd=1

13-12: BEERSITRER

LT7686_DS_CH/V1.5
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14. BXEiAHI-PWM

LT768x 9§ PWM Ihge, FHEIRME 2~ PWMiEE: PWMO, PWM1, LT768x RERSH 2 4 16bits 19
TTEES Timer-0 #1 Timer-1, HEWEXEE PWM IR, LA PWMO A, EFERRISRTIRE
Timer-0i1#E7758 (REG[8A-8Bh], TCNTBO) & Timer-0it#itl 257558 (REG[88h-89h], TCMPBO]),
55 PWM ThRERE, Timer-0 iHE(884S5ENN4; TCNTBO AYE, FHKER PWM Clock BN ESREFIATEL,
2 Timer-0 IH4EE FEEYEST TCMPBO ZZE8H0(ER PWM FREEIE, tBELE PWMO JNEREAS 0
AT 1, M Timer-0 IHEERARASYEITE, 2 Timer-0 S48 FEET 0 BISF=4 i, PWMO [[]
FEAHNERI 0, ERTSENNESTESE TCNTBO fUE, XHMEAE—I =20 PWM EHE,

Timer-0 == TCMPBO Timer-0 == TCMPBO Timer-0 == TCMPBO
v v v
4
PWMO |
A A A
Start Timer-0==0 Timer-0==0 Timer-0==0
Timer-0=TCNTBO Timer-0=TCNTBO Timer-0=TCNTBO Timer-0=TCNTBO

14-1: PWM i&fizE

LA EFMERTLAT 8, PWMO B9 Duty :RETLURE7a% (REG[88h-89h], TCMPBO]) , fIaNEZEFEH
PWMO F==—MafIA DCAEMAIEBE, 2 PWMO #I4RIRE S 0, BEFERFREES, B4 TCMPBO

FFEAIR REG[86h] (PCFGR) BB shINEIhEe S, Timer-0 FF 0 A 2Ba1EZEF=s TCNTBO
BME, FEUINRAE Timer-0 %7F 0 Z/A1 MCU 258 TCNTBO ;2@ TCMPBO BY{&, FAILAP=4AE Duty
BN PWM SR,

141 PWM B3R
PWM BYi+#4=sRt kB CCLK, Timer-0 %1 Timer-1 YRS FFESMEE 7= PSCLR (REG[84h])
RE:
BIFESE = CCLK / (Prescaler + 1)

mmixZ] Timer B9 Clock BHRZEBEIIRASFRE (REG[85N]) RE, B/ MTEERAUSRITEETLI=4E
4 MARRIBRSERE: 1. 1/2, 1/4. 1/8. FlaNprsTE1F=8 REG[85h] bit[5:4] = 10b, M Timer-
0 BYit#% Clock = RIFESN / 4, BSEEEE D a17as REG[84h] 5 REG[85h] AJIAA.
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14.2 PWM iGdi(ES

PWM BT Bk Z IMBATLUR ERIERISEFEREF, WMRE PWMO, BEEXABHERY
B¢, BfFes REG[86h] (PCFGR) BY bit1 =0, R{=1E Timer-0 i+#%, Z77=8s REG[86h] (PCFGR)
AY bitd = 0, #N&R Timer-0 < TCMPO NEHHE/IEFET, 205 Timer-0 > TCMPO, MUEIH{EY
R (RRREAMHKA) . PWMO RIEHAI LA PCFG bit2 IRERIHERIE.

Lte5h, PWMO #1 PWM1 2HZRVEIBEMY, ERILMESEMBRIRER, 52% 57788 REG[85N]
(PMUXR) bit[3:0] AYiEA.

%= 14-1: 173 REG[85h] kA8
Bit % Bf
PWM-1 IgEiRE (PWMI[1] Function Control)
Oxb: PWMI[1] BWHESKERER (Scan FIFO pop $51%
HENFEFREILEE)
10b: PWMI1] & PWM 12428 1 Bz R PWM it

32 #4758 0 URAERIE (dead zone (EE)
11b: PWMI1] %4 Oscillator BBIREZE (OSC)
SNERAPSL TEST[O] 9 High, M PWM[1] BLEFRREIIHRE
HIHIN
PWM-0 IJgEi&E (PWMI[O0] Function Control)
10 Oxb: PWMI[0] A GPIO-C[7],

10b: PWMIO] %t PWM i1+#488 O,
11b: PWMIO0] #iHRFIR,

PWMO 1 PWM1 BT LU BE#MEIE, iR~ PWM1 igH2EREE PWMO ROIRESEH,
REEE PWMO0 R B HIRES:

PWMO

PWM1

14-2: PWMO #1 PWM1 Eipiaith

LT7686_DS_CH/V1.5
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MOESRLER A 7k PWMO # PWM RIRTEERS, IERFEIRE S 2RO, LT768x R
BEXEFESH, &F PWMO 1 PWM1 B #EEE, EXEEBEZTFRR REG[87h]
(DZ_LENGTH) 3kigzE:

PWMO

PWM1 —
EEBRE

14-3: PWMO #1 PWM1 BE¥MAHHERE

LT7686_DS_CH/V1.5
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15. EERXHBITEL (Serial Bus Master)

15.1 FESR

LT768x AT MERENE—/ B IERE, EERINRERERBIMIELERIBER T, &
BELERATRINEITMNER, EFERMTEFENTPRRERSRREEREERE. 8K
SRFALEThRERTLATE PWMIO] SR E— 10K ZARY E3UrERE, ARPA [FHLER] THREMSH(E
g€ (Enable) , 0B 15-1 Ffiz=, fELCIDREMAERERIIBIZ T, L1768 Flia=BaiMTERINGES
ARSI T, EHERTE EXITIESTRENANES, REMAILUGEENEIHIMD
ROELLERR. T ERINBERBEFR RS BB S I ERERNINGEF. FERIIEERER
i 12 fE<, I5<T0RET:

LT768x Serial Flash

SFCLK
SFDO |«

SFDI |
SFCSO#

VDD

@ 10Kohm
PWMI[O]

15-1: FERRIEERNRE

#+=15-1: 12 HFNERIDEEIES

No B S H < ik Bf ESKE
(Byte)

1 EXIT Exit instruction (00h/FFh) 1

2 | NOP NOP instruction (AAh) 1

3 | EN4B Enter 4-Byte mode instruction (B7h) 1

4 | EX4B Exit 4-Byte mode instruction (E9h) 1

5 | STSR Status read instruction (10h) 2

6 | CMDW Command write instruction (11h) 2

7 | DATR Data read instruction (12h) 2

8 | DATW Data write instruction (13h) 2

9 | REPT Load repeat counter instruction (20h) 2
10 | ATTR Fetch Attribute instruction (30h) 2
11 | JUMP Jump instruction (80h) 5
12 | DINZ Decrement & Jump instruction (81h) 5

LT7686_DS_CH/V1.5
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—FHES:

m Exit instruction (EXIT) - 00h | FFh | Undefined instructions
XN ESIIRER B T ZRINREH Btz 457N MCU,

B NOP instruction (NOP) - AAh

XMESASMUEEE, ARFHITTF—MES.
B Enter 4-Byte mode instruction (EN4B) - B7h

XMESES LT768x HEBAIHMANIEESETIIFMERRIINTZLA 32 IR HTENEHE, IXEIThEERTLA
FRESANAEL (KF 128Mb) , FEA LT768x AIEBHIHAIRES S XIIMERINIC AL
FINE S 24bits, HIFERRANENSALALIESIEE. B=MAE AT LBEEH 32bits
(4bytes) &R, HITHEH 4bytes g (EX4B) . FBEESNRL. =,

B Exit 4-Byte mode instruction (EX4B) - E9h

XAMESHATRI LABKHEINF 4bytes itiHEEISZ] 3bytes iR, —BEBkE 4bytes it
I, FORNEFENEFEERE 24bits HIEX/)N,

—FPiES:

B Load repeat counter instruction (REPT) - 20h + param[0]

SEH—1 bye, ENSHETERESITEEE, ILAS DINZ 15$#2HE.
B Fetch attribute instruction (ATTR) - 30h + param|[0]

EQRRISEI— byte, X MESEREINTREFUEHRLMEEINT, SEAVEENT:

_bit[3:0]: 2 SPI SRERRIMRE, HEHRRTLMRERFSARKIREEZMI SPI R, BAMER
Oo

Fsck = Fcore /[ (Divisor + 1) *2]

_bit[4]: [CPOL, CPHA] RaEt&EliERE, REE 00 2R 0, REE 1" 2R 3. BA
B2 1 MEE 3.

_bit[5]: 2N SFCS[1:0# FEILRNRIEGEFRACILESEFIE (tCSH) |, iREE 0" 7
ANRGURR, REEN 1" BBNMEFURER. BAMERE 8 MNREFURE.

_bit[7:6]: B=EHIEE, XM bit IRE 4 Fp=EH. IREME 0. 1. 20 3 XM 0. 8. 16,
24 Z=REHEL. BOMEN 0, MRT=FHRFTFNFIEEGESIINE] 03h, HEmIUIrINE!
0Bh,

B Status read instruction (STSR) - 10h + param[0]
ESENESHERKEBUIRESH, EREEAERTHRE, BAXRMERIESHESHESH

17.

LT7686_DS_CH/V1.5
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B Command write instruction (CMDW) - 11h + param|[0]

1BSENSEUEEY CMDW B LT768x 4,
m Data read instruction (DATR) - 12h + param|[0]

ESENSHERTIRIZRFURE, NREZNESTHIERR, NIESSFEESHIT.
m Data write instruction (DATW) - 13h + param[0]

B ERISEIRAYR DATW EARYE.

AFHES:

B Jump instruction (JUMP) - 80h + param[3] + param[2] + param[1] + param[0]
ESENISEL 3 ~ 0 2iA7F 28bits HUHER, #2G)IEN param[3] Z1tE[27:24], param[2]
BBik[23:16], param([1] #BHE[15:8], param[0] 2iBiL[7:0], EHITE, TMESHEERE
XNMESRIEEIIL,

B Decrement & Jump while not equal to zero (DJNZ) instruction — 81h + param[3]

+ param[2] + param[1] + param][0]

EPERZE 3 ~ 0 2INfFRY 28bits HAUHER, #AIIER param[3] 2itblE[27:24], param[2]
RMBAE[23:16], param[1] #BHE[15:8], param[0] 2itsht[7:0], WMRITEEEST 0 WFMES
RUBHES R BRI +5, BT MESHIIIS RESEFRTSEATHEIL,

EFERE, FNERINEESEIT LT768x RHAIFA SPI #[O#3, i 0000h ~ 0007h &j 8
N byte WIE “61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h" , WNSRIATFHEIERHBEBASEAMERRY
HHHESRE (0008h) , BUSEEEEIHINS MCU, LT768x HEBRIGILM RSN RIAICARTIE
1t 0008h FHAHATIES, MRBIER EXIT 15SERE XSS A S EEHIRNEIHIMEBIY MCU,
LA A— 1N MIMERT Flash(0x200 ftbiibie), 3EEX—5K 1024*768 RIE R 7 LCD B L R/maSEfl.

// Addr: 'h0000
61 72 77 63 77 62 78 67 // 1D

//405a4t PLL
11 05 13 8A // REG_WR ('h05, 'h8A) [A1Z577as REG[05] B 0x8A
11 06 13 41 // REG_WR ('h06, 'h41)

11 07 13 8A // REG_WR ('h07, 'h8A)
11 08 13 64 // REG_WR ('h08 'h64)
11 09 13 8A // REG_WR ('h09,'h8A)
11 O0A 13 64 // REG_WR ('hOA, 'h64)
11 00 13 80 // REG_WR ('h00, 'h80)
11 01 13 82 // REG_WR ('h01, 'h82)
11 01 12 82 // REG_WR ('h01, 'h82)
11 02 13 40 // REG_WR ('h02, 'h40)
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AA AA AA AA /] T=HBS

/R ETRE

11 EO 13 29 // REG_WR ('hEQ, 'h29)
11 E1 13 03 // REG_WR ('hE1, 'h03)
11 E2 13 OB // REG_WR ('hE2, 'hOB)
11 E3 13 03 // REG_WR ('hE3, 'h03)
11 E4 13 01 // REG_WR ('hE4, 'h01)
AA AA AA AA /] =HBS

/&& LCD F#

11 10 13 04 // REG_WR ('h10, 'h04)
11 12 13 85 // REG_WR ('h12, 'h85)
11 13 13 03 // REG_WR ('h13, 'h03)
1 14 13 7F // REG_WR ('h14, 'h7F)
11 15 13 00 // REG_WR ('h15, 'h00)
11 1A 13 FF // REG_WR ('h1A, 'hFF)
11 1B 13 02 // REG_WR ('h1B, 'h02)

/ZEEENO

11 20 13 00 // REG_WR ('h20, 'h00)
11 21 13 00 // REG_WR ('h21, 'h00)
11 22 13 00 // REG_WR ('h22, 'h00)
11 23 13 00 // REG_WR ('h23, 'h00)
11 24 13 00 // REG_WR ('h24, 'h00)
11 25 13 04 // REG_WR ('h25, 'h04)
11 26 13 00 // REG_WR ('h26, 'h00)
11 27 13 00 // REG_WR ('h27, 'h00)
11 28 13 00 // REG_WR ('h28, 'h00)
11 29 13 00 // REG_WR ('h29, 'h00)
AA AA AA AA  // IES

/RERE

11 50 13 00 // REG_WR ('h50, 'h00)
11 51 13 00 // REG_WR ('h51, 'h00)
11 52 13 00 // REG_WR ('h52, 'h00)
11 53 13 00 // REG_WR ('h53, 'h00)
11 54 13 00 // REG_WR ('h54, 'h00)
11 55 13 04 // REG_WR ('h55, 'h04)
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/REEHNEL

11 56 13 00 // REG_WR ('h56, 'h00)
11 57 13 00 // REG_WR ('h57, 'h00)
11 58 13 00 // REG_WR ('h58, 'h00)
11 59 13 00 // REG_WR ('h59, 'h00)
11 5A 13 00 // REG_WR ('h5A, 'h00)
11 5B 13 04 // REG_WR ('h5B, 'h04)
11 5C 13 00 // REG_WR ('h5C, 'h00)
11 5D 13 03 // REG_WR ('h5D, 'h03)
11 5E 13 02 // REG_WR ('h5E, 'h02)

//ZE DMA M\ FLAHS {&@i#iRE B mRF

11 BC 13 00 // REG_WR ('hBC, 'h00)
11 BD 13 02 // REG_WR ('hBD, 'h02)
11 BE 13 00 // REG_WR ('hBE, 'h00)
11 BF 13 00 // REG_WR ('hBF, 'h00)
11 CO 13 00 // REG_WR ('hC0," h00)
11 C1 13 00 // REG_WR (‘hC1," h00)
11 C2 13 00 // REG_WR ('hC2, 'h00)
11 C3 13 00 // REG_WR ('hC3, 'h00)
11 C6 13 00 // REG_WR ('hC6, 'h00)
11 C7 13 04 // REG_WR ('hC7, 'h04)
11 C8 13 00 // REG_WR ('hC8, 'h00)
11 C9 13 03 // REG_WR ('hC9, 'h03)
11 CA 13 00 // REG_WR ('hCA, 'h00)
11 CB 13 04 // REG_WR ('hCB, 'h04)
11 B7 13 CO // REG_WR ('hB7, 'hC0)
11 B6 13 01 // REG_WR ('hB6, 'h01)
AA AA AA AA  // IES

11 B6 12 00 // REG_WR ('hB6, 'h00)
11 12 13 40 // REG_WR ('h12, 'h40)

00 /] BFF

(ERREISM: FIEREE. RHEFAESETHE. FRESHEHRAEFABAEERNE
&, EBAEEE—INET. NREREFEIREIB—MNGFF, BBABXREFESEE
HOAEZ—MNEFEE,
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15.2 SPI Master

£ LT768x HY Master SPI {&iagE+, SITHTHMES SFCLK RS BAISIRSRI TR
1TEUE, Master 27 Clock Edge RIS NEHIMERXEEAE SFDO 554 LA Slave £ES
EYNENEME, 7E Serial Master Control Register [SPIMCR2] A3 bit[1:0], CPOL 5 CPHAE 4
FETREAIY S TRT LUSERE, 1 Master 55 Slave =BV TRIEER—IMIERZ T.

srck(cpor=0) [T LI LI LML L
skcLk(cpot=1) LI L L L L L
SFDO(CPHA=0)  —(msBX_ X X X X X XX

SFDO(CPHA=1)  ——(mseX_ X X' X X X XusX

15-2: Master SPI #iRE(&t6

Transmitting Data Bytes

EREFUEHEFRE, SPl ERAT LN, MnEEEIErNL R RBEIES N [SPIDR]
BfrFaa, S SPIDR pUEUELIR EREANESE 16 MNRER FIFO ##7 Write FIFO, 815
NBIEHESIENN Write FIFO 9 Data Byte, 24 SS ACTIVE #i& 5 1 78 FIFO R2=HER T,
LT768x RSN Write FIFO FUEERTTIAIEHIES Slave,

Receiving Data Bytes

RIEIRSEEEIRERRNTER. SSEE 2R —ELERRIE. FEtEEER
r9EE, RS FEREEAR Write FIFO Fh, IXES7 4 SPHERBIENE, EREEH=RHR
Rt SRR, SSEREREN, RIBINEIESHINTE Read FIFO 1, Read FIFO 5
Write FIFO 2MEXIMNAY, tHE—MEZER 16 MNRERI FIFO, FIFO AEALUA [SPIDR] &7
ARPisERl,

FIFO Overrun

Foie 2 Write FIFO i£2 Read FIFO #B2(FH Circular Memories K& — N EBRFIIIANE.
L FIFO ELHIERT, BEA FIFO IR <B=i=xARVEEE. £H [SPIDR] HiF:8
B\ Write FIFO #N5RiERY Overflow RYIE, FIEIEREUERIEEIR, BRAGEA SPI EZOERAVHA
SERFMANEYE, MEKREHFAN FIFO BIEHE. W& 15-3 5661, WP J3 Write Pointer, 24
FIFO BEZ#RIBRT, BEA FIFO NEESRESEEIEMNE —E4WE, RP /3 Read
Pointer, MaNERZEI FIFO Read #Bi&&ME, RP &fEE&Alinm, mM—EA4% Overflow RYE,
FIFO Read SIELEISERAVEUE.
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FIFO FIFO
15 Data RP ﬂ, N+1t"Data | R¥
2" Data 2" Data

3 Data 3 Data

o 3t > i

N-1* Data N-1*" Data
WP Nt Data Nt Data
L

15-3: FIFO Overrun 5gfl

RE—MGETLAER Write X, HZK [SS_ACTIVE] 5450, FKitZ Read FIFOEE Write
FIFO #2#S(7. Read FIFO Overruns olg6SEM/NIGE, 4582 SPI Bus Rig{EREEHEL
B, BARRHEREISUET LM 2, ECF Read FIFO Overruns 2K SER), N8R SPI i
FREEEESEKEGE, BBA Read FIFO XW¥HMEREEN, THEHERI Read FIFO NEUERE
BY75ER dummy read BYEIBEETFE(EX transmitted BRLEA 16 BUREL,

Ndummy_reads = Ntransmitted_bytes mod 16

127~: WNERTE Read FIFO ;EETHIBER T, 177 16 EHURVTESIER Overwritten, EIWESE
Wz 16 EHUEZBINRERIA Read FIFO ERESH,
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Reference Code for SPI Master Loop Test (Connect SFDO to SFDI)

REG_ WR ('hBB, 8'h1f) ; //Divisor, configure SPI clock frequency
REG_WR ('hB9, 8'b0001 _1111) ;  //{1'b0, mask, SS# sel, ss_active, ovfirgen, emtirgen,
// cpol, cpha}, SS# low

REG_ WR ('hB8, 8'h55) ; // TX
REG_WR ('hB8, 8'haa) ; // TX
REG WR ('hB8, 8'h87) ; // TX
REG_ WR ('hB8, 8'h78) ; // TX
wait (INT#) ;

REG RD ('hBA, acc) ;

while (acc != 8'h84) begin
$display ("wait for FIFO empty ...") ;
REG RD ('hBA, acc) ;

end

REG_WR ('hBA, 8'h04) ; // clear interrupt flag
REG RD ('hB8, 8'h55) ; // RX

REG RD ('hB8, 8'haa) ; // RX

REG RD ('hB8, 8'h87) ; // RX

REG RD ('hB8, 8'h78) ; // RX

REG WR ('hB9, 8'b0000 1111) ;  //{1'b0, mask, SS# sel, ss_active, ovfirgen, emtirgen,
// cpol, cpha}, SS# high.
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15.3 ER{FINEFES

LT768x SPI Master thsz354M2RINfE (Serial Flash) , SZHpOHMYAE 4-BUS (Normal Read) .
5-BUS (FAST Read) . Dual Mode 0. Dual Mode 1 5 Mode 0/Mode 3, [N7Z/ROM IhgEaT
LIS RS DMA B, MFRARTIMNBRIANE/ROM #EFRIEN ) bitmap B3
4, DMA #BRETINBHINEMETZAIZE DMA (Direct Memory Access) HIZHE, BEEMEFE
1S, FERAETLUER DMA IMRETREUERINFHEXEZEEFH, MIXMIBIREAFE MCU 1Y
Qb3

LT768 Serial Flash

SFCLK
SFDO

SFDI

SFCSO#

SFCS1#

Serial Flash

15-4: LT768x H1T Flash/ROM RiFIEEEE

SPI [J#z/ROM RUEEN A< SN, BEETE:

& 15-2: SPI IN{FRGEENE S S5HHY

REG [B7h]
Bit[3:0]

Read Command Code

1x EENESE - 03h

000xb |FHGIEZEVEE, [N1FZE LT768x HIEGEMASI SFDI 3|H), 7Eitthts
HIERASE A,

1x iEEN&HSH8 - 0Bh

010xb  [JIRIEFIZEVEE (Fast Read) , [NfFZE LT768x RIEHERIN/T
SFDI 5|R., 7EiHESHEIREISE 8 N=EHA.

1x iEEN&SHS - 1Bh

1x0xb | AEIEZEVEE, NFZE LT768x HUEUEMA S SFDI 3|, itk
S5#uERSE 16 M=[FHA.

2x iEE&SH - 3Bh

xx10b  |(NFZE LT768x RUEIERMA LN ARERA, HBASI#7 SFDI 5
SFDO, 7Eitit5#ERISE 8 M=/EH (Mode 0) .

2x {EEESH - BBh

xx11b  |LT768x 9ttt SEUEMA B AE, EERNmEEmAS H
79 SFDI 5 SFDO, fEittSHUREREASE 4 M=FH (Mode 1) .
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SFCso# | [
SFCLK (Mode3) | | | | LI I_I

SFCLK (Mode0) | | | J LI I_I LI
ssol — X X )
SFDO ( )( )( )—

15-5: Mode 0 5 Mode3 {&iathY

15-6 79 SPI (A SRIFFE, 415 REGIBT] bit5=0 MftZiBarE, 24bits, BE 24
A Clock, %nE&R REG[B7h] bit5=0 R{LFRMEHEL /S 32bits, FTE 32 4 Clock,

T —m— 247/32T 8T —s— 8T — i
SFCSO# , —
stk JUUUUIIL........ O UL U
SFDO X 03h X Addr[23:0] / X ' ' '
. Addri310] |
SFDI | | (_ b0 X b1 X D2 >_

15-6: SPI [IFANERNGS

— 8T —se—  24T/32T 8T —se— 8T —>

SFCSO# 4\ F
seu UL ST

PO — X_osn X Addr2301/ X oummy X
= ' Addr[31:0] ! '

SFDI

DO>§(D1>§—

eo--

15-7: SPI [IEEAYREIERNAGS

& 15-8 NINZEZE LT768x HEIRHMA AR ARERA, SiEm A\ LIS B SFDI 5 SFDO _E,
WN5R REG[B7h] bit5=0 ML S 24bits, FE 24 4> Clock, 315 REG[B7h] bit5=0 R4{E
FibhtE 9 32bits, FTE 32 4 Clock,
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— 8T —sle— 24T/32T ——se— 8T —» 4T | 4T | 4T | 4T

SFCSO# ~—‘ -
srex UL Juuuuhuuuuuuuhuumﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂf“‘
LS ST @I T |1

o ————ofoe0teetPeecie

15-8: SPI [IZRYERNGRS (BRI /A3LHE)

Bl 15-9 79 LT768x AytthtitH SRR EASE, SRS HIES ) SFDI 5
SFDO £, #0%R REG[B7h] bit5=0 NfLFRIBIE 24bits, EARIEBMARLRFE 124
Clock, #n& REG[B7h] bit5=0 XML 32bits, RFEE 16 4 Clock,

~—8T—N—12T/16T—~4T§4T§4T§ LAt | oar

SFCSO# § I R NS NN R
SFCLK m __________ MMMMHHMUW = (U
Command Address Dn1 Dn

ORERNNNE eo mm B - Bekbeste
f e@maee

15-9: SPI [AZRYIEENGES (il SEEEAERZEN)

SFDI

15.3.1 SMEBRITIAE

HNERINTEFRT LA A EINESRIR,  BBAR AT LATEEIAASEZ TR DMA (Direct Memory Access)
FEL. SB{TINEFAILASER DMA THRERIKIRR, MINFRIBIIAKREMTFER. HITINERT
AEBIUGER B RFAIR . (NIRRT

& 15-3: 8bpp NFEHLENRE

Addr |Bit15Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5

0001h B Ro’
0003h B [l R
BN R’ RS RS G G G B B [JUDME RY RS RS G7 GE GS BJ B
0007h B Re’
0009h B Re’
000Bh B Rio’

LT7686_DS_CH/V1.5
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7 15-4: 16bpp IFERLEE

Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Addr Bit4 | Bit3 | Bit2 | Bit1

ojluih~hiw(nN

(UL~ |lw|N

DMA IRHUERETLAREREH SEEKELIENERFD. £ LT768x o DMA BIHE—KIR
HRIMEPINGE. 3T DMA BFRMMEEEIERITI, linear R30S block #&3{, XATLASRH
(ERERENAEEERE, M DOMACEENREEFNIT/FIER, FXA05EA— byte
— byte FUSEIERINBINFEEEEFH. £ DMA STRlfEiEfE, LT768x & H— Rl
LIREEEim. RTHFARIRE, BEE TIED.

15.3.2 BR{TIAFELMRUTRY DMA (&5

EEMHRTUTHY DMA (SR (E RS &1TINFRY CGRAM BIXE BT, MLtR TFRE
RBRPINLER 8bpp, BEE TE!

Serial Flash SDRAM

T
v
[HEIINKIE?

@o. A 4

[HEIINKIE?

)
—I=ZIC A
z

o
fe)

3 l
FE = NI
i 5 =S | I
IR =R
1 [ [ =i |

s [(RIO¢
‘::-:c_",.-«@.

R N Y
Lelpslget

15-10: EB{TINFRIZIER DMA (&5
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15.3.3 BRITFERRIZI TR DMA (&5

XIS TR DMA FEEE R REREEEEI AR, XMMERIERBAZLL Pixel /9
EXRBN, BESETEREFEE:

Serial Flash SDRAM

15-11: BRIFIAFRIXIRIE DMA (&6

Cm
} }

B EDMASERIEE S HHDMA_SSTR) EELBEEAW_COLOR)
REG[BCh-BFh] REG[5Eh] bit[1:0]
EEDMAZREREE BEEBENSHE
(DMA_SWTH) S EXEXEES
REG[CAh-CBh] REG[5Eh] bit2
B E R 0 (" iZESerial FlashiEH =55
(CVSSA) (SFL_CTRL)
REG[50h-53h] REG[B7h]
by = ) s
BEEEEE —_—
(CVSIMWTH) REG[B6h] bit0 = 1
REG[54h-55h] :
(" EEDMAEEOXYLE )
(DMA_DX, DMA_DY)
REG[COh-C3h]

( BEDMAREEESEE
(DMAW_WTH - DMAW_HIGH) ( Z#R )
REG[C6h-C9h]

|
15-12: DMA (Eiaii2E (iSimikSiER)
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C e )
!

Y

Ve I s SE! =

BEDMAEEEM I HH(DMA_SSTR) RS
REGBCh BFh] BT R R

REG[SER] bit2

4 BEDMAERERTE (" i2iESerial Flashi=&I =732
(DMA_SWTH) (SFL_CTRL)
REG[CAh-CBh] REGIB7h]

' o ™ '

uﬁzgﬁsﬂfi;imm 12 ESerial Flash DMAE & i

EEET REG[OBh] bit2=1

. i =rF .
BEEETE SZDMA
(CVSIMWTH) REG[B6h] bit0 = 1
REG[54h-55h] -

(C BEDMABGEOX/YLRE )
(DMA_DX, DMA_DY)

REG[COh-C3h]
( BEDMARREESSE )
(DMAW_WTH - DMAW_HIGH) BERSerial Flash DMAfZ 3ol
REG[C6h-C8h] REG[OCh] bit2=1
f l l
B EHEFEBW_COLOR) C o )
REG[5Eh] bit[1:0]

|
15-13: DMA f&iifiteE (fERPERMR)
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15.4 12C Master

12C Master 2REWEHTEN, B— M ESRERREIEHREMERINLN, RFE 2 RES%
LA TERE R, W TERR:

LT768 12C Device #1
12CMCK CLK
12CMDA |« DA

12C Device #2

CLK

15-14: LT768x fa1T 12C RFERRER

LT768x 3235 100K bps 5 400K bps &&=, TEE 12C Master BIRHHMSE (12CMCK) HE
YN

I2CMCK = CCLK / [5* (Prescaler + 2) ]

Z5: wNER 12CMCK £ 100KHz H#H CCLK 2 100MHz, B4 Prescaler(REG[E5h] & REG[E6h])
MRS 200, £ Master 5 Slave ARVEHRERELEH 12CMCK IARREZHY, LA Byte B
fiI. BNEUE byte 2 8-bit, X4 12CMDA bit #FEEXIMAI— 12CMCK, FHEEHETH
MSB FrafE, 81 byte FESE— Acknowledge bit 1%, & bit ZBEE 12CMCK 75
SEFCHANE, FEitk 12CMDA HREETE 12CMCK {REEFERIESY, FH 12CMDA ®4R7E 12CMCK
N RIREARTILRY,

Start End
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 ! |

oovon 1\ (s s (o e e

<:> 7 H Master 3 Slave I2CA[6:0] : Slave Address
RW# : Low = Write, High > Read
O 5= Slave 2| Master A': Acknowledge

15-15: 12C iEflHHY

LT7686_DS_CH/V1.5
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EE15-15 2 12C RUESRMY, m—MarEHRY 12C BWmMYES 4 NEMORYER :

Start Signal
Slave Address Transfer
Data Transfer

End Signal

jBfl 1. 5 1 Byte £i1EF) Slave =B L :
( Frig ) l

No Check WIZ| Ack.?
REGI[EAR] bit7

P
1% 7E 12C Master Enable

REG[01h] bit2
l Yes
' - = ] =
{87 12C Master DU SA D?ﬁza{f{% E
REG[OBh] bit5=1 -

!

e ‘"

123E [2C Master Pre-scale
(ICMCPR)
REG[E5h-E6h]

l

(" &EI12C Master Slave it
{[ICMTXR)
REG[E7h]

-

127 12C Master BB A ( = )
REGIE9N] bit7, bit4

12 E 12C Master EABMELILIES
REG[ESh] bit6, bit4

-

Check f£3i55AE?
REGI[EAR] bitl

15-16: S\ Data Zl Slave

1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18

15-17: S\ Data " A5” Z 0x01 ithtfd Slave

LT7686_DS_CH/V1.5
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&l 2. M Slave =& L 1 Byte £413:
( Fria ) l

No Slave UWF] Ack. ?
REGIEAN] bit7

[ 1% 7E 12C Master Enable
Yes

REG[01h] bit2

l

t U —— @ 12C Master S A - ACK -~ f21E
= i
HESln) =L REGESh] bit6, bitd, bit3
[
(" &S 12C Master Pre-scale
(ICMCPR)
REG[E5h-E6h]
(" i@TEI12C Master Slave it mEWSF#FiET Data
(ICMTXR) (ICMRXR)
REGIE7h] REG[E8h]
|« l
) v
127E 12C Master ##4BEE A< < ZH )
REG[E9h] bit7, bit4

-.l
.

Check f£%iscAk?
REGI[EAN] bitl

Yes

10-18: H Slave iZ£BY Data

Start End
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18

o1 1joft1]of1]j0

10-19: H 0x01 ity Slave iEZ) Data "6A”

f&: 12CMCK#] 12CMDA 25 KI[0] % KO[0] H=5]H.,

LT7686_DS_CH/V1.5
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16. 28R

LT768x 12fft 7 —4H 5*5 RO, fR T T8 MCU RY 10 #0O45h, BaLUREE MCU f9fiE, R
BEINSFESRNRE, MALLE MCU BMR0EEIREEIE, TERESRIREN R,

LT768

Ki4
KI3
Ki2

o ﬁ

Kot S a—
K03 oo oo d—
2 o-0-0-00—
KoL S T —
KOO D_[—T]_?_D_D_

[
16-1: LT768x iR{{AYERIIABER

16.1 EEFBIEMELX

LT768x R =HIRsrE =T

B 551 5*5 SRR,

m E50fEF AR SEEERTE],

B O[EEEAOI AT IEL,

B TESEEMNET, TEE 2 MNYEESRER 3 NI,
B O] ERIGEE R G,

BT REAEIASSFR KSCR AILUREREIMmAVRIPIAE, WERTE, BUERER, (68
KiZiE, MESEREMIZT, MCU HRlLUBEFETSA]. 7£ KSCR2 bit[1:0] iCRBRHEZ THY
ZEEE, MWa MCU IJLUBT IS S 777 KSDR 152#d% MESERIXINIZES.

#F= 16-1: IEFHEHE (Normal Key)
KIO0 KI1 Ki2 KI3 Kli4

KOO0 00h 01h | 02h 03h 04h
KO1 10h 11h | 12h 13h 14h
KO2 20h 21h | 22h 23h 24h
KO3 30h 31h | 32h 33h 34h
KO4 | 40h | 41h | 42h 43h | 44h
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% 16-1705% 16-2 REIEFEZE (Normal Key) S5KIZE (Long Key) TSEIAVRBSRER
BERISIREL, 32 FHURBERSWFES 78 KSDRO ~ KSDR2, ABKIREREKATAIZ TR
#, BEREBERT—H.

#+ 16-2: KiniE (Long Key)

KIO | KIT | KI2 | KI3 | KI4
KOO | 80h 81h | 82h | 83h 84h
KO1| 90h | 91h | 92h | 93h | 94h
KO2 | AOh | Ath | A2h | A3h | A4h
KO3 | Boh | Blh | B2h | B3h | B4h
KO4 | COh | Cth | C2h | C3h | C4h

LI TSN, REE=MUESHIFIE KSDRO, KSDR15 KSDR2 =N&7788. iT=iBmM4
FHAASKRBUEEGXREERSHEBEX, MERBEINFLX, HINEEREZR TG
0x34, 0x00, 0x22, 7£ KSDRO ~ KSDR2 fi#zAz{anT:

KSDRO = 0x00

KSDR1 = 0x22

KSDR2 = 0x34
SREAEBEREXINSERTEUT:

%+ 16-3: ERIEBINEXSFE

SFsaitilt | SFRR0 i B8

bit6: {<iZHEEH (Long Key Enable)
bit[5:4]: TERREEEREPUXEL (Short Key De-

REGIFEh] KSCRI bounce Times)

bit[2:0]: #&E5#3H4EFE (Row Scan Time)

bit7: $ER1%EE (Keypad-scan Wakeup Enable)
REG[FCh] kscry | Pit4:2l: KIZEIARIESE (Long Key Recognition

Factor)
bit[1:0]: %% (Numbers of Key Hit.)
REG[FDh ~ FFh] |[KSDRO ~ 2| #Z###3 1 ~ 3 (Key Strobe Datal ~ 3)

REG[01h] CCR bit5: ¥ZEIREEHI (Keypad-scan Enable/Disable)

REG[0OBh] INTEN bit3: f&3EHif=El (Keypad-scan Interrupt Enable)
it3: iR (K - I

REG[OCh] INTF EI';Z ) HIRRIET (Keypad-scan Interrupt
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MCU BJLAER FA G A E R

B MCU t9@& Keypad-scan BPIAZME (Status) , KEHME2EHEIET.
B MCU HPUfESRENEEERERIET.

ERIREFHERE (INTEN bit3) 791, BRABRIEEHRIR NITMET b, m1=hi=4as,
Keypad-scan FREPAZSHIERR (INTF bit3) 7K 1, FTieEREMIsix, EREEEEEBE
ISR, SNLVEHASEr i,

tEsh, LT768x EEHRENN TR "REBIRE" | fRRETHKE, HURERAHITLUS
LT768x HREIRIEIIRIREE, N TBAIRESH, MCU AJLUBERHERES0IE LT768x RIlT
BEFE, WITE 16-2 BFREMEENR, WAILUBEEH INT#hETRI4SRE MCU,
SN 16-3 FAEERT.

T )
!

[ HEERETEBRE

REG[01h] bit5=1

EHU% B3 (KSDR)
REGIFDh-FFh]

}

TR T{F

)

AR IE D
REG[OCh] bit3

16-2: EHERETGIEE (REHRiITEN)
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< PiRSER )

e ARt E?
REG[OCh] bit3

 m )
|

‘ R SR ‘

REG[01h] bit5=1

—

y

IS E AR (KSDR)
REGIFDh-FFh]

l

HEERE DT
REG[OBh] bit3=1

( WITE M HIER

>
»

Bl L
v MATXIRE TAE
[ wnioEfMITE 00 [TT77
P I
Pl iR SR [E] . R ety

REG[OCh] bit3

16-3: {RBERETRIEE (i INT#RERRS)
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17. GPIO 0O

LT768x & T1FZ GPIO #[, JLUFA MCU ZORJEEH, BEXLE GPIO #N&HZSHEMMEFIES
HEWML, BEETRN7-1 iR, REEXEERESHRELLI A BERER.

#& 17-1: GPIO EOSEMEHIESH=M

GPIO ##1 HEES

GPIOA[7:0] DB[15:8]
GPIB[4], KI[O]
GPOB[4] KOI[0]

GPIB[3:0] {AO, WR#, RD#, CS#}
GPIOC[7] PWM[O]

GPIOCI[4:0], { SFCS1#, SFCSO#, SFDI, SFDO, SFCLK }
I0D[7:0] PDI[18,2,17,16,9, 8,1, 0]

& 17-2 2 LT768x Als7#5fY GOIP #0, XL GPIO EHORREMHEEBAN, UREHEIRREIE
BUSN\EUEAIZ 17259 REGIFO-Foh], i52%58 14 5 rariniA.

+£17-2: AEBSHI LT768x FiziFaY GPIO #0

BsS GPIO =% GPIO &
GPIOA[7:0]
LT7681
GPIB[4], GPOBI[4], GPIB[3:0]
LT7683 28
GPIOC][7], GPIOC[4:0],
LT7686

GPIOD[7:0]
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18. BiREHE

FERERENEEER £, LT768x xENM ITEER, KIBEWEEEXNHEERA: EEER
(Normal) | fFdaptEz{ (Standby) . E{E&E (Suspend) . {KERIEI (Sleep) , MUFhT{EFIRNHZ
7728 REG[DFh] 3kigxE. THEREIYM TIEER AT ELLiRE

= 18-1: HREERAIRIPENIFLLERE

IEEE fFantEt HiEES (FRtES
ltem (Normal) (Standby) (Suspend) (Sleep)
PLL Enable Parallel Serial Parallel Serial Parallel Serial
MCU MCU MCU MCU MCU MCU
MPLL MPLL

MCLK | MPLL Clock 0sC 0OsC Stop Stop

Clock Clock
CCLK | CPLL Clock 0SC 0sC Stop 0sC Stop oNe

PCLK | PPLL Clock Stop Stop Stop Stop Stop Stop

CPLL ON ON ON OFF OFF OFF OFF
MPLL ON ON ON OFF OFF OFF OFF
PPLL ON ON ON OFF OFF OFF OFF

R
1. LT768x HANEEENAS, LCD FOBAMHNS, ELtHNEBERF, MCU F5Li5 LCD &
Br1tf Display Off 8% Power Down B9zNE, LABEGR LCD #RALIRIR,
2. OSC Eg/MEpRIRIRITER,

18.1 IEEIET{

HEER TRZBII= PLL ZERIE(E, EHE MCU @BTigELL=1 PLL %58IF74 CCLK (Core

Clock) . MCLK (&7=W7F Clock) . PCLK (LCD $3#f Clock) , itFFE#ZEOELE LCD EaJLAE

BER, EIENE PLL BHhEE—ERATE, Fitt MCU »R5ciEid 27728 01h #9 bit7 18%0 PLL
IR BB TFRERT.
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18.2 fFaptRz, (Standby)

IRRE REG[DFh] bit[1:0] = 01b EANfFaRRTL, FEFesiE (CCLK) SR (PCLK) B
FlE, BrRERERNS4REEH MCLK 124t,

#HA Standby ERXEISEINT :

& 1%#Z Standby #&=,

& HANEHEEN (IE REG[DFh] bit7=1) ,

¢ MCU FILGEDRZASE 7S (STSR) B bit1 (TIEERSIER) HBEZEFTH 1, LA
LT768x E&HNEBE.

BRI IEFRIRIE RN T :

& STEIRE REG[DFh] bit7 = 0, EFFfFamiEz.
® MCU EREEFRE (STSR) B9 bit1 (TIEERRAIER) HEZFERO,

18.3 Hf=t=E3 (Suspend)

1872 REG[DFh] bit[1:0] = 10b WENEHSER, EUERZ T, FHHHE (CCLK) . WIFE
(MCLK) . $3H#i (PCLK) #BSLMELL, HEBTMHRENAIIRE OSCHTE,

BANEERANSENT:

¢ 1RIE OSCIMFIRESERIBNERIFHIE,

¢ i5%4% Suspend &3,

& FHAEHEEI (IRE REG[DFh] bit7 = 1) .

¢ MCU FILUGEDRZSE 7S (STSR) B bit1 (TIEEIRSIER) HBEZETH 1, LA
LT768x BEHNEBIEL.

EEIIEFRIRIE RN T :

¢ IREIRTE REG[DFh] bit7 = 0, BEFHEEEL.
¢ MCU EIREEFEE (STSR) B bit1 (TEEIVRSIER) HBEEFETRO,

LT7686_DS CH/V1.5
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18.4 {KHRIRZ{ (Sleep)

I’ REG[DFh] bit[1:0] = 11b HAKIRIRZ(, FEHERXZT, FrEmES5 PLL #3a/=1E.

HNKRRIURI S RIN T :

& %$% Sleep &2,

& HANBEEIL (IR REG[DFh] bit7 = 1) .

¢ % REGIEOh] bit7 90, NI LT768x HABHEIEIRES, BRHNFSHAN Power Down; &
=IZZE REG[EOh] bit7 5 1, MHFNBERIFMET.

& R MCU #0270, BBA LT768x =f&E OSC, #1R MCU #OZ2H17#EO, A
LT768x ~&f=1E OSC,

& MCU FLUSERASESEEE (STSR) |19 bit1 (TEEzURSIER) HEZSETH 1, LA
LT768x BE&HNEBEIEL.,

BRI IEFERARISTRINT:

& 1ZEIRTE REG[DFh] bit7 = 0, BHFFHER.
& JISRTEEEIRIRT. OSC #UZLET, Mw/REERE OSC,
¢ MCURBENRESHFR (STSR) By bit1 (IIARIUREIER) FEFEFEA O,
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19. H1F=515 AP

LT768x 12HRE 4 MAZ=AY MCU 0, MAENF 7S EEMaBidiX MCU £OR5EMAY. LT768x
BE—MSHERETZNESTFSE, RESFESETUETIRSZBERENEE, REFFER
BEIERBEB ., MiISSEFeEa/LUBIT "Command Write” EHIS “Data Write” [EHIEIHI4EAEZES
BITORE. “Command Write” }SEETFasAUMNE (Register Address) , 35 "Data Write” EHARET
LUSEIEE NIEENSFaa, SELRUSTENSFREUEN, HamMEfX "Command Write” &
HE, RIeHB{#A "Data Read” EHAKIEEEURE. BRE2lR "Command Write" Ri8ES{Fasitiilt, "Data
Read” NI ZiLENEFRaEE.

# 19-1: MCU EOFHA

8080 Bzt MCU | 6800 &zt MCU
MCURORM | CS# | A0 "ppy [ wr# | RD# | WR# a fF Wi BB
EN | RW# | EN | RW#
Command 0 0 1 0 1 0 |iREIESEHFasitblt
Status Read 0 0 0 1 1 1 ERURS S FEIEdE
Data Write 0 1 1 0 1 0 | BEUEBA\SFESHERE
Data Read 0 1 0 1 1 1 ENSFRNENFAIEE

19.1 IKEFEE

£19-2: REFEH (STSR)
Bit B EiME | mEEs

SAATER FIFO B8R (Memory Write FIFO Full)
0: BAREFIFOE&AER# (Full) .

7 1: BAREFEFIFO B&5#% (Full) 7. 0 RO

REABEANATRE FIFO ®gE#HNER T, MCU ZRILIET—1

GREIEEINTF.

SAPRERI FIFO B=4E (Memory Write FIFO Empty)
0: BARFEFIFOIFZEZ (Empty) .

6 1: BAM7F FIFO EEZ2s (Empty) 7. 1 RO

LB NWEF FIFO B2 TR, MCU BILUELEE N 8bpp £4E 64

M&E. 16bpp K 32 MEE 24bpp HUE 16 MEE.

EENATERY FIFO 2183 (Memory Read FIFO Full)
0: EBRF FIFO i&&AE# (Full)
5 1: {ZEVRTE FIFO BEE 7. 0 RO
LIFEVAF FIFO B4 TR, MCU BILUES:E N77EEY 8bpp %4
& 64 M&Z. 16bpp £4E 32 MEEEL 24bpp HUE 8 MEE.
LT7686_DS_CH/V1.5
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Bit % B8 RIME | FEURS

iEEYAITEAY FIFO B25185% (Memory Read FIFO Empty)
0: EEAEF FIFO E&E= (Empty) .

4 1: W FIFO B&=T. 1 RO
LIERTF FIFO RigB=H, MCU AL EHERNNTFAIGR AT
;EO

T{EICi#E3 (Core Task is Busy, Fontwr Busy)
XA bit A3 LT768x #Ei#{THY BTE, JU{T5|22. DMA. XFEA
REFRBENENNERE T,

0: MFE=HEMETRERS.

1: sERTERL, TFITIRIRTE,
= MCU BRI FSEAEL, SR URBEXIER, 2
FREBSHEA LT768x ERATFRERT.
B EXAERT, IR MCU ZREEXFNEEE. 1T,
FHIER. ARt BR85S XF/ERIRER, EBLEEAIXA bit
BN 0,
ERAER&EIET (SDRAM Ready for Access)

0: BTrAERERIFHF.
2 1: BTHFEEERT LT, 0 RO
EREX MRS ZAI, BFUMITIRE REG[E4h] bit0 BY

"SDR_INIT" £ 1,

TEERIKSIES (Operation Mode Status)

0: IEE#EE(.

1: ZIHREERL,
XA bit 9 1 F=7w LT768x WEREEFEHITREIE L. FEREE
HEANTEHEER SR, FEEEEN, X1 bit R4HFE 1 52
PLL 3E=AIS AL,
HERASIESR (Interrupt Pin State)
0 0: B4, 0 RO
1: B,
B7~: ROMERIE (Read Only)
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19.2 EESESE

REG[00h] Software Reset Register (SRR)

Bit % B8 AIME | FEURR
EHfCE PLL 312 (Reconfigure PLL Frequency)

B 1 EiXA bit ISEFECE PLL SR, HXEE PLL B9HEXS 5T,
PLL BHFASIZBINES, FERFRLARTIERUXA™ bit, @NSRiEE 1
F PLL EEMEEFRINTHRIRE,
6-1 RMFEHA 0 RO
R4S (Software Reset)

0: IEER(E.

1. #TRHENL. SERERBEEN 0,
RESNRSEMNRFRIRS, BittS5ERERSER.
Z&HIR (Warning Condition Flag)

0 0: RBLEEF4E, 0 RO
1: BEr=4, 155% REG[E4h] bit3 A,

REG[01h] Chip Configuration Register (CCR)

Bit i B3 MiME | FEUER
182 PLL 54 (Check PLL Ready)
7 R LUERUXA bit EEMERARCEYHEE PLL BFeh, 325 1 0 RW

= PLL EEMAEF RN HRRER,

WAIT#S|BIR#d=H (Mask WAIT# on CS# De-assert)
0: No mask, WAIT#SS1E LT768x NEBEITIRITEEH; Lo,
RS F— MCU &REEERER. 1R MCU K
SHEMITETE WAIT# RSB, AERERILIERS

° LT768x SRR0VE, BOARES ERTAICH WAITHIORAL, 36 | | RW
B WAIT#)9 Hi Bt A geif T F—IRBYFEL.
1: Mask, = CS#HSSEERITIES] WAIT#BEER (326K Hi) |
Fitt MCU {5 i@ WAIT#SkEshRVREERA,
iREEIhREESHl (Keypad-scan Enable/Disable)
5 0: Zut, 0 RW

1. f&8E,
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Bit X BB ANE | FEUEX

TFT ES|BlaHIRE (TFT Panel I/F Setting)
00b: 24bits TFT (554iH.

43 01b: 18b?ts TFT (558, 01b RW
10b: 16bits TFT {(5S55iH.
11b: ;&8 TFT (5SHH.

HEAR(ER TFT HHs IBHIRES GPIO S i&52IhEE.

12C Master IgEiZE (12C Master Interface Enable/Disable)
0: ZIF (GPIO Function) ,
1: {s58E (12C Master Function) .
2 12C Master 5 KI[0]. KO[0] 5|fIH=, X4 bit &k Keypad-scan 0 RW
f§8E bit EEESRIMSN, BFHER 12C Master 5 Keypad-
scan [FEIRG{EREAIE, BBA KI[0]/KO[0] == 12C iIIhREE, =F
HEH KI/KO 5|BINI&4EE Keypad-scan IHEE.

BONRTELRE SPIELRE (Serial Flash or SPI Interface
Enable/Disable)

0: ZIE (% xE GPIO Ihge

1: {#88 (EEFIRTE SPI Master IHgE) .

MCU #IE2&i8E (MCU Data Bus Width Selection)
0: 8bit #iES Lk,

0 1: 16bit HIEE L. 0 RW

MBS 0, FRIEE 8bits FHOXIEAIFE. IR Serial MCU

|/F $IEFEXA bit tBE#EiIR /9 0,
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REG[02h] Memory Access Control Register (MACR)

Bit i A MiME | FEURR
MCU MAFRIESHIEEX (Read/Write Image Data
Format)

Oxb: EIESN, SJLMERREINT:

1. 8bits MCU I/F
2.16bits MCU I/F with 8bpp data mode 1 & 2
7-6 3. 16bits MCU I/F with 16/24bpp data mode 1 0 RW
4.Serial SPI/12C I/F
10b: XPSLEHIREFR High Byte (401 16bits MCU I/F &
FARZ 8bpp Data Mode 1 #iEIE=)
11b: SHBEEUERERL High Byte (% 16bits MCU I/F {&F3
24bpp Data Mode 2) ,

MCU iEBYAESR (MCU Read Memory Direction, Only for

Graphic Mode)
00b: &>%F #AfF £>T.

5-4 01b: B>E A/ £>TF. 0 RW
10b: E->TF Rl E>FA.
1b: T>Lk R E>A.

SNRERENRER Linear ZMESHHRTNILEFR bit AJ 28K,

3 REF 0 RO

MCU EAAFHE (MCU Write Memory Direction, Only for

Graphic Mode)
00b: A>% AfF £>TF (Original) ,

2-1 01b: B>E Al L>TF (KFEE) . 0 RW
10b: E>TF Afe =>F (Al 90°BEKFEEEE) .
1b: >k R £>G (&Ehe90°) .

MR EREIRERLMESUHE, NI bit v 2R,

0 FREH (must keep it as 0) 0 RO
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REG[03h] Input Control Register (ICR)

Bit " B8 FME | FEUERC
REHSSHEMRL (Interrupt Pin Active Level)
7 0: Low EI{E. 0 RW
1: High 5{E.

iEBRIMERRER(S S8k (External Interrupt Signal - PSM[0]
De-bounce)

0: AFE=E De-bounce,

1: {sgE De-bounce (1,024 4~ OSC Clock) ,
SrERRES S &IEY (External Interrupt Signal - PSM[0]
Trigger Type)

5.4 00b: {E/ERfEA. \ - RW
01b: TEEAGHLA.
10b: EERRRA.
1b: EFHAEGARA.
3 REF 0 RW
Bz /X AtEiEFE (Text Mode Enable)

0: EEEAE.

1: AR,

AIREX bit ZHI, WRSHEIRSES 7MY Task Busy 2%
FAETRREREBS, W87 Linear SHtiEH, XA bit 1A%%)

Oo
AFiE/SEEE (Memory Port Read/Write Destination
Selection)

00b: IEEERAF A Image/Pattern/FIF BEN FEMIEUE
EANBHR, 25 Read-Modify-Write,

01b: %% RGB &7 Gamma FRASABMN. S EELIED
7= 256bytes, MCU FZEHEESA\RY Gamma Table 74
EBIEEE N 256bytes,

10 10b: EFERNINTE (REEES Low 8bits MCU #iE, 2511 0 AW
—IRESFERA0EUEIES) |, A3¢¥F Graphic Cursor BfF
EENIRE. EfSSIRNFE S 4 FERSYRREIRE.
F—MREEBER 128*16 bits, MCU EEIEEEANR
#7739 Graphic Cursor, AEEIEELE 256bytes,

11b: BEEAREFE, X2 64*12 bits i SRAM, El MCU &
REN 8bit, EIEBHIREENER, R[5 Low 4bits
WEEEBEEAN RAM, RHFRBENFHIZEN, MCU
FEIELEE 128bytes,
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REG[04h] Memory Data Read/Write Port (MRWDP)
Bit i BB ANE | FHUEU
Write §ifE: NERRESANEIE

Data to write in memory corresponding to the setting of
REG[03h][1:0] A AEHUERISKM T, SILAERIESERBA,
=y

a. Image Data in SDRAM: £% MCU I/F BEIREN
8/16bits, BILAREF=0R R/W Image R, FIREX
RIEXNEE RS EEHEXIRE.

b. Pattern Data for BTE Operation in SDRAM: &% MCU
I/F BBEIRTEAN 8/16bits, BILAREFIEG R/W Image #iE
&1, FREXREXNEEERSEEEXIRE. TIFNE
#&ER MCU ZKMZ2WIRE S 8*8 5L 16*16 1&3.

c. User-Characters in SDRAM: £% MCU I/F BEIREN
8/16bits, BILARTETEEUH R/W image B, FHIRE
JEREZ linear &z,

d. Character Code: Rk MCU HUER Low 8bits, {3
FRUTFHFREIELN. EEFFHEH 2byes, NFEHA
High bytes, HELB@EFR, FFE<8000h A¥AHF,; F
8 >= 8000h AZLH=F,

7.0 e. Gamma Table Data: RggES MCU #i#EHY Low 8bits,
MCU B7RigE “Select Gamma Table (REG[3Ch] bit[6-
51) " KiBERIEREY Gamma Table’s Bl H#ES, SARA
BEFFHAHITE NBIEE. MCU RiiZE A 256bytes iEZEIA
74,

f. Graphic Cursor RAM Data: HggEs= MCU B Low 8bits
B, EWRIRTE “Select Graphic Cursor Sets” 27728l
i5k& Graphic Cursor RAM Hbit+#488, ARBEHITEAN
i,

g. Color Palette RAM Data: &85 MCU S \AY Low 8bits
¥R, MCU iZp/REtsd Color Palette RAM (64*12) 4%
5T 128bytes HY¥E, FEEBANIER BN EIFa1t
ik,

Read EifE: XNERATFHEZENE R

(EFEENREGREINGE, WURTE REG[03h][1:0], EEAEMRELL

HURIEEThRE, NERELESBANRERMET.

1 1: WN5RAE Read BSENARIRIBIIEGE, BEVAELAHT
[EE8, RA=EHRS— MEEEIERIER, MmiskZIrIEL
ENZEEREFHY. B CrRTSRBERTFHAX
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Bit % B9 HAE | FRUSE
FREETNRE,

RR 2: NeBRINRE, EBEUERIL 4bytes HAEIERT,

1R 3 IRAPEENE NG ESRME, BEZRIEETEH
22 SRAM F, BBA MCU Rriz5haiA LT768x B9 Core
Task Busy [EinERBRAREBERES, EHAREZTEN
B fraattilt,
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19.3 PLL HSSHFES

REG[05h] PCLK PLL Control Register 1 (PPLLC1)

Bit i BB HiANE | FEUSE
PCLK Output Divider Ratio, OD[1:0]
00b: Divided by 1.
7-6 01b: Divided by 2. 0 RW
10b: Divided by 3.
11b: Divided by 4.
PCLK Input Divider Ratio, R[4:0]
5-1 . N 10 RW
BENT 2 ~ 31 2/,
PCLK Feedback Divider Ratio of Loop, N[8]
Total 9bits, #ENT 2 ~ 511 ZIA, .

REG[06h] PCLK PLL Control Register 2 (PPLLC2)

Bit " B EINME | FEUER
PCLK PLLDIVN[7:0]

7-0 ' . . 60 RW
Total 9bits, #HYENTF 2 ~ 511 Zjal,

#: PCLK ZiRf4E TFT SRR ES.

REG[07h] MCLK PLL Control Register 1 (MPLLC1)

0E iR g AMNE | FEUSEU
MCLK output divider Ratio, OD[1:0]
00b: Divided by 1.
7-6 01b: Divided by 2. 0 RW
10b: Divided by 3.
11b: Divided by 4.
MCLK Input Divider Ratio, R[4:0]
5-1 . . 10 RW
HENTF 2 ~ 31 Z/8.
MCLK Feedback Divider Ratio of Loop, N[8]
Total 9bits, FUENT 2 ~ 511 Z[&],

REG[08h] MCLK PLL Control Register 2 (MPLLC2)

Bit i% BB NE | FHUE
MCLK PLLDIVN[7:0]

7-0 ] . . 133 RW
Total 9bits, #HYENTF 2 ~ 511 Zj&l,

B MCLK ZRRHEBInAFRIENMES.
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REG[09h] CCLK PLL Control Register 1 (CPLLC1)
Bit " B ROME | FEURR

CCLK Output Divider Ratio, OD[1:0]
00b: Divided by 1.

7-6 01b: Divided by 2. 0 RW
10b: Divided by 3.
11b: Divided by 4.

CCLK Input Divider Ratio, R[4:0]

5-1 . . 10 RW

HENT 2 ~ 31 Z/8.

CCLK Feedback Divider Ratio of Loop, N[8]

Total 9bits, #YENTF 2 ~ 511 Z[d,

REG[0Ah] CCLK PLL Control Register 2 (CPLLC2)

Bit " BB EIME | FHUE
CCLK PLLDIVN[7:0]

7-0 . . . 133 RW
Total 9bits, FENTF 2 ~ 511 Zjal,

#®= 1. CCLK 2RT Core RIBJIHES.
&R 2: PLLEHSRRA TYIATNEH:

FOUT = XI * (N/R) + OD

NS XI/R A/NVF 1MHz, 251: IN = 10MHz, R[4:0] = 01010, N[8:0] = 100000000, OD[1:0]
=11, W

FOUT = 10MHz * (256 /10) + 4 = 64 MHz
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19.4 HEEHEISFSS

REG[0Bh] Interrupt Enable Register (INTEN)

Bit % g ME | FEUE
iEERChEREHl (Wakeup/Resume Interrupt Enable)
7 0: Ik, 0 RW
1: fE8E,
SMEReRER PSMIO] =%l (External Interrupt Input - PSMI[0]
Enable)
6 0 RW
0: ZIF,
1: fE8E,
12C Master FRlf (12C Master Interrupt Enable)
5 0: )k, 0 RW
1: fs&E8E,
FEEREESHhEREF (VSYNC Time Base Interrupt Enable)
4 0: ZEiFAnlAf, 0 AW

1: {EREHRH,
I rRBT AR ESS0 MCU LCD 9 VSYNC %4 Tearing Effect.
yaigrhiniEHl (Keypad-scan Interrupt Enable)
3 0: Z&IFrhit, 0 RW
1: {EREHHT,
SN{ESRERERIEH] (Serial Flash DMA Complete / Draw Task
Finished / BTE Process Complete etc. Interrupt Enable)
0: ZEIFhl,
1: {EREHHT,
PWM1 Falpizdl (PWM Timer-1 Interrupt Enable)
1 0: ZE1EAhlT, 0 RW
1: BB,
PWMO HlfizEdl (PWM Timer-0 Interrupt Enable)
0 0: Z&IFrhit, 0 RW
1: {EREHRET,
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REG[O0Ch] Interrupt Event Flag Register (INTF)
Bit " BB MAME | FEUEN
IEERFRETIEIE (Wakeup/Resume Interrupt Flag)
Write: ;SBRIRERFRERIEIR
0: Fahfk.
7 1: &8 Wakeup/Resume HHTHELR, 0 RW
Read: iEEVIGERFREREIFINTS
0: ;&8 Wakeup/Resume HlfiF=4,
1: Wakeup/Resume Hlf=4E,
4pEBHRER PSMIO0] iR (External Interrupt Input - PSM[0]
Flag)
Write: 58 PSM[0] Pin FhEfiER
0: Fahfk.
1: i5B& PSMIO] HitfiiEfR,
Read: iEEY PSM[O0] Pin FRBfIEIFIAZS
0: &%\ PSM[0] =hlfiF=4,
1: PSMI[0] =hlfiF=4,
12C Master HlfifitR (12C Master Interrupt Flag)
Write: i&5B& 12C Master HERIHEIR
0: FTEfE.
5 1: &% 12C Master SRfiERR, 0 RW
Read: iEHY 12C Master FRERIEIFIAS
0: ;%A 12C Master HhlfF=4,
1: 12C Master FffF=4E,
FEHRPESHEEIE (VSYNC Time Base Interrupt Flag)
Write: i&k& VSYNC iRl
0: FZahfk.
4 1: BB VSYNC HRifiElR. 0 RW
Read: AN VSYNC FREfIEIFIRZS
0: ;&8 VSYNC dhirrz4:,
1: B VSYNC =4,
R PEREIE (Keypad-scan Interrupt Flag)
Write: i&f& Keypad-scan HIBfiiER
0: FahfE.

3 1: BB Keypad-scan =i, 0 RW
Read: iZEHY Keypad-scan HREfiEIFIAS
0: ;&% Keypad-scan F#fi=4,

1: 5 Keypad-scan =4,
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Bit iX BB BIME | FEURR
ENVESSREREREEETR (Serial Flash DMA Complete | Draw Task
Finished | BTE Process Complete etc. Interrupt Flag)
Write: BRRE{ESSRERERIEIR

0: FahfE.

1: BPRAPHTIER.
Read: iZENEN{ERAPEIIRIFIATS

0: RBHiF4E.

1. B,
PWM1 HlRiEtR (PWM1 Timer Interrupt Flag)
Write: i&f& PWM1 FRERHEIR

0: Fapfk.
1 1: &k PWM1 chifiErR, 0 RW
Read: iEHY PWM1 HEREIFIAS

0: &85 PWM1 =4,

1: B PWM1 FhlffF=4E,
PWMO HrERiEtR (PWMO Timer Interrupt Flag)
Write: i&f& PWMO FRERHEIT

0: FahfE.
0 1: 7Bk PWMO FBfTHETR, RW
Read: i&kg PWMO FRERiER 0

0: ;&8 PWMO Fhifre4,

1: B PWMO =4,
e SR MCU WEIHlr, (ERBITXNHFasi02B T, B4 MCU ROzZEXEMEIA SPI Master Az
BrashU-hiiERR REG[BAR],
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REG[0Dh] Mask Interrupt Flag Register (MINTFR)
Bit % BB HME | FEUEY

RRIREERERIEIE (Mask Wakeup/Resume Interrupt
Flag)
0: AEFifik.
1: i
RSP SRR ET PSM[O] iE#RE (External Interrupt Input -
PSM[O0] Flag)
0: AEFifik.
1. i,
[FFil 12C Master HlififtRE (12C Master Interrupt Flag)
5 0: A5, 0 RW
1: B
RiEBRSEESHETHEIZ (VSYNC Time Base Interrupt
Flag)
0: K.
1: B
FEifigEiEchEiEls (Keypad-scan Interrupt Flag)
3 0: B, 0 RW
1: i
RS RBREEIR (Serial Flash DMA Complete | Draw
Task Finished | BTE Process Complete etc. Interrupt Flag)
0: AEFifik.
1: i
B PWM1 HERiEEE (PWM1 Timer Interrupt Flag)
1 0: B 0 RW
1: FFilk.
FFilk PWMO HhlififElE (PWMO Timer Interrupt Flag)
0 0: AEFifik. 0 RW
1: B
R~ W MCU FilfhiiHts, W LT768x A=k iAlis MCU, MRREAFELRBEHRERET
WriEts, MCU slLUBII e E RS R EE T4,
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REG[OEh] Pull-High Control Register (PUENR)

Bit i g BMiNME | FEURER
7-6 RFEH 0 RO
GPIO-F[7:0] _LiFBfHIRTE (GPIO-F[7:0] Pull-High
Enable)
5 0 RW

0: LHiFEfRZEIE,

1: L3iFBA{ERE,
GPIO-E[7:0] LhirBBHIRTE (GPIO-E[7:0] Pull-High
Enable)

0: LHiFEfRZEIE,

1: L3iFBA{ERE,
GPIO-D[7:0] LhirBBRIRE (GPIO-D[7:0] Pull-High
Enable)

0: LHhiFEfRZEIE,

1: LHiFBA{ERE,
GPI10-C[4:0] LhirBBRIETE (GPIO-C[4:0] Pull-High
Enable)

0: LHiFEfRZEIE,

1: LHiFBA{ERE,
DB[15:8] L#iMBFHIZE (DB[15:8] Pull- High Enable)
1 0: tHhieHpEEELE, 0 RW

1: ERIEBPAfERE,
DB[7:0] EHiEBFHI&E (DB[7:0] Pull- High Enable)
0 0: LhiFfRZEIE, 0 RW
1: EHIFERA{ERE,
127 bit[5:2] RAEIRAL GPIO IhAE, XL bit iIREABEX.
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REG[OFh] PD for GPIO/Key Function Select Register (PSFSR)
Bit i BE MIME | FEURR
PD[18] i&Hk GPIO skiiInaeikiE
7 0: GPIO-D7 0 RW
1: KO[4]
PD[17] i%Fk GPIO EkiZEINfEEE
6 0: GPIO-D5 0 RW
1: KO[2]
PD[16] iZHt GPIO SkiRiRINEEEIF
5 0: GPIO-D4 0 RW
1: KOI[1]
PD[9] i&F% GPIO SkisEIhAEI%IF
4 0: GPIO-D3 0 RW
1: KOI[3]
PDI[8] %R} GPIO SRiZHETNREIkE
3 0: GPIO-D2 0 RW
1: KI[3]
PD[2] iRk GPIO SiEHEINREIRIF
2 0: GPIO-D6 0 RW
1: KI[4]
PD[1] i&F% GPIO SKiRiEIhAEIkEE
1 0: GPIO-D1 0 RW
1: KI[2]
PDI[0] iZRk GPIO EkiZiEINAEIEE
0 0: GPIO-DO 0 RW
1: KI[1]
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19.5 LCD BRiEHEFEE

REG[10h] Main/PIP Window Control Register (MPWCTR)
Bit i* B8 BIME | TFEUESY
PIP-1 {REi&E (PIP-1 Window Enable/Disable)
0: PIP-1 Z£1F,
1: PIP-1 {&&E,
PIP-1 #IEKIn?E PIP-2 B Z L.
PIP-2 {REigE (PIP-2 Window Enable/Disable)
0: PIP-2 ZIF,
1: PIP-2 {&gE,
PIP-1 #IEKIT?E PIP-2 B Z L.
5 KA 0 RO
EIRIZTE PIP-1 5% PIP-2 fEISE (
Select Configure PIP-1 or PIP-2 Window’s Parameters)
PIP IERSHES: &R, Rl BEGEE. Er%ir. i
By, HERE. IESE.
0: ATLUKRE PIP-1 R9S#L,
1: ALUZE PIP-2 B95%4.
FEIGEEREIRE (Main Image Color Depth Setting)
35 00b: 8bpp Generic. TFT (256 88) . 1 RW
01b: 16bpp Generic TFT (65K &) .
1xb: 24bpp Generic TFT (1.67M &) ,

1 K& 0 RW
IRERMFRIZEES (To Control Panel’s Synchronous
Signals)
0 0: Sync Mode: f#8g VSYNC, HSYNC, PDE, 0 RW
1: DEMode: R PDE {#gE, m VSYNC, HSYNC HRE
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REG[11h] PIP Window Color Depth Setting (PIPCDEP)

Bit % BF BiME | AR
7-4 RFEH 0 RO
PIP-1 iREHFEIRE (PIP-1 Window Color Depth
Setting)
3-2 00b: 8bpp Generic TFT (256 &) , 1 RW

01b: 16bpp Generic TFT (65K &) ,

1xb: 24bpp Generic TFT (1.67M &) ,
PIP-2 {RERSREIRTE (PIP-2 Window Color Depth
Setting)
1-0 00b: 8bpp Generic TFT (256 &) , 1 RW
01b: 16bpp Generic TFT (65K &) ,
1xb: 24bpp Generic TFT (1.67TM &) ,
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©Levetop Semiconductor Co., Ltd. Page -150-



JLT7681/7683/7686 TFT-LCD AENEIZHIS

REG[12h] Display Configuration Register (DPCR)
Bit W Bg ;ME | FEURR

1%5E PCLK Zi{EE L& 5k TS (PCLK Inversion)
0: PD. PDE, HSYNC, Panel #igX PD 27 PCLK tF

2.

peik  F1FLFLFLFLFLFLFLfLS
PE /
7 PD X X X X X X X 0 RW

1: PD. PDE. HSYNC, Panel #(BX PD 7£ PCLK Tp#&x.

ST S e e A e A e ) e Y e A e
PE/
PO X X X X X X X X X

RTFXIZE (Display ON/OFF)
6 Ob: B7RX. 0 RW
1b: BRFE.
EFNSEEERE (Display Test Color Bar)
5 Ob: ZF, 0 RW
1b: f&E8E.
4 XA bit Wi/ 0, 0 RW
FEFHFEBME (VDIR: Vertical Scan Direction)
3 0: BLEET. 0 RW
1: ATELE,
LCD g St (Parallel PD[23:0] Output Sequence)
000b: RGB,
001b: RBG,
010b: GRB,
50 011b: GBR, ) RW
100b: BRG,
101b: BGR,
110b: ZxPfr.
111b: XHAERS (2F=EEIEEH0 (Be) 51 (8
) . B REG[13h]) ,
&~ ZVDIR =1, PIPHIE. BRI X EnstiEatkBanZELL,
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REG[13h] Panel Scan Clock and Data Setting Register (PCSR)

Bit iR B8 AiME | FEUEY
HSYNC Zh{EifE{iL (HSYNC Polarity)
7 0: Low zffE, 0 RW
1: High zh{E.
VSYNC ZhfEffiL (VSYNC Polarity)
6 0: Low zffE, 0 RW
1: High ah{E.
PDE E){Eifif (PDE Polarity)
5 0: High zh{E. 0 RW
1: Low ={E.

PDE HE1X?S (PDE Idle State)
0: Pin "PDE" %79 Low,
1: Pin "PDE" #jHi9 High,
EIEEERENSRERRANEMST PDE AV,
PCLK HEIXZE (PCLK Idle State)
0: Pin "PCLK" #m/s Low,
1: Pin "PCLK" %t High,
EieEaEENSETRRANEM T PCLK AEEIAT.
PD HEIKS (PD Idle State)
(In Vertical/Horizontal Non-Display Period or Power
Saving Mode or DISPLAY OFF)
2 0: Pins "PD[23:0]" #itH/9 Low, 0 RW
1: Pins "PD[23:0]" #H/9 High,
EEEEE/IKELTIERREH. sEERNSETRKANEST
PD BYHIHIAZS.
HSYNC [HZIRZ (HSYNC Idle State)
0: Pin “"HSYNC" i~ Low,
1: Pin "HSYNC" #jtH8 High,
e aEERHE RTINS T HSYNC AUmHIATS,
VSYNC HEKS (VSYNC Idle State)
(In Power Saving Mode or DISPLAY OFF)
0 0: Pin "VSYNC" #iH4 Low, 1 RW
1: Pin “VSYNC" #Hi79 High,
e ERNESETRANEMT VSYNC fUEmHIATE,

B i (HST + HPW + HND) > 64 Pixels, LAB5LEFAH FIFO %3, 4N PIP1 #0 PIP2 £B/5
B, ERIEEERMELZ, U PIP1F1PIP2 #9 ULX RER/IIT., B5#E 9-1 %= TFT-LCD
EONFE.,
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REG[14h] Horizontal Display Width Register (HDWR)

Bit i% B AMAME | FEUSESU
KERREEIRE (Horizontal Display Width Setting)
EHFR/IKFERTEERE, BHiSEN LCD BERo#EN 8 &
RN—BRTOPE,

7-0 Horizontal Display Width (pixels) 4Fh RW
= (HDWR + 1) *8 + HDWFTR

HDWFTR ok RREEEAYMIEE REG[15h], B MAERI DR
AN NMER, BRIV FEESATAILUET 2,048 5.

REG[15h] Horizontal Display Width Fine Tune Register (HDWFTR)

Bit % BB RMIME | FEUES
7-4 | KfER 0 RO
KESTEZERIGIAZE (Horizontal Display Width Fine
Tuning)
3-0 0 RW

WEHFRIKFEREEMEAR, ERERRIIKFEEAIFN
8 HIBE L, B MEERNDHEN 1 MEE.

REG[16h] Horizontal Non-Display Period Register (HNDR)

Bit i% BE ME | FEUER
7-5 fER 0 RO
KFERRELE (Horizontal Non-Display Period)
X/NE5fFES1ERE 7 Horizontal Non-Display B9EHA. ELXHEFR
73 [Back Porch] ,

4-0 Horizontal Non-Display Period (Pixels) 03h RW
= (HNDR + 1) * 8 + HNDFTR

HNDFTR 97k E R X FHARIIE(E REG[17h], =/MEER
DPEN 1 MEER, FEIPKFBERAATLIET 2,048 2.

REG[17h] Horizontal Non-Display Period Fine Tune Register (HNDFTR)

Bit i* B9 RIME | TFEUESY
7-4 REF 0 RO
KEEERKIFERIFEIRE (Horizontal Non-Display Period
Fine Tuning)
3-0 | WEHFRAKFIFERXIEELS (Back Porch) RYRIEIN. @5 06h RW

WERAERS SYNC EXFEEL, 8MRENERRLEIL
1pixel J9EA{iZ,
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REG[18h] HSYNC Start Position Register (HSTR)

Bit % BB HiAE | IR
7-5 FK{EH 0 RO
HSYNC ghetaltthit (HSYNC Start Position)

ItbE577esigE HSYNC RuSialblt, EitERvEEiAmE BRIk

4-0 1Fh RW
8pixel, M#i#RA Front Porch,

HSYNC Start Position = (HSTR + 1) * 8

REG[19h] HSYNC Pulse Width Register (HPWR)

Bit " B8 AMiNME | FEURR
7-5 KAfEF 0 RO
HSYNC BJBXHEEE (HSYNC Pulse Width)
4-0 . . 0 RW
HSYNC Pulse Width (Pixels) = (HPW + 1) *8

REG[1Ah-1Bh] Vertical Display Height Register (VDHR)

Bit i% B AMNME | FEUSEU
FEHETRSE (Vertical Display Height)

REG[1Ah] XJizZ!] VDHR [7:0],

REG[1Bh] bit[2:0] ¥$izZ|] VDHR [10:8], bit[7:3] kf&
7-0 F. DFh RW
EHERSEL Line REM, HitE0T:

Vertical Display Height (Line) = VDHR + 1

REG[1Ch-1Dh] Vertical Non-Display Period Register (VNDR)

Bit % BB BIME | FEURR
FEEHIERREKIE (Vertical Non-Display Period)
REG[1Ch] X3RizZE] VNDR [7:0],
REG[1Dh] bit[1:0] XJ&E] VNDR [9:8], REG[1Dh]
7-0 bit[7:2] ZR{EF. 15h RW
WEHFRAEEIFR A, HitEnT:

Vertical Non-Display Period (Line) = (VNDR + 1)
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REG[1Eh] VSYNC Start Position Register (VSTR)
Bit i BB HME | FEURR

VSYNC gyieiatthtit (VSYNC Start Position)

VSYNC RISttt R BRIk ERAE R EIFFEE VSYNC B
7-0 | piEs 0Bh RW

\\\\\

VSYNC Start Position (Line) = (VSTR + 1)

REG[1Fh] VSYNC Pulse Width Register (VPWR)

Bit i% BB EME | FEUERS
7-6 | REH 0 RO
HSYNC f9BkHhEEE (VSYNC Pulse Width)
5-0 ) . 0 RW
VSYNC Pulse Width (Line) = (VPWR + 1)

REG[23h-20h] Main Image Start Address (MISA)

Bit i Bg HiAE | FEUSE
FEmEEEiRittlil (Main Image Start Address)

REG[20h] X3RzZl MISA[7:0], bit[1:0] #/REER O,

7-0 REG[21h] XJRzZ MISA[15:8], 0 RW

REG[22h] X3MzZE| MISA[23:16].,

REG[23h] XJRzE] MISA[31:24],

REG[25h-24h] Main Image Width (MIW)
Bit W Bg ;ME | FEURRC

FE@=E (Main Image Width)
REG[24h] XME) MIW[7:0], bit[1:0] #JREZEA O,

7-0 REG[25h] bit[4:0] XtRzZ] MIW[12:8], bit[7:5] Z{EH. 0 RW
BIAGER, XEAELFRL LCD KFERENGE, BRREEN
8,192 &=,

REG[27h-26h] Main Window Upper-Left Corner X-Coordinates (MWULX)
Bit i B8 HME | FEURRC

FMEHAE LAY X 245 (Main Window Upper-Left Corner
X-Coordinates)

7-0 REG[26h] X#mzE] MWULX[7:0], bit[1:0] #ZREEA O. 0 RW
REG[27h] bit[4:0] XIrzE] MWULX [12:8], bit[7:5] FfE
Fi.
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BUABRE, X LR+ K EEREEARGEART 8,191,
REG[29h-28h] Main Window Upper-Left corner Y-Coordinates (MWULY)
Bit B 0B ERAME | U

FMEHELMAAY Y 4447 (Main Window Upper-Left Corner
Y-Coordinates)

20 REG[28h] X3mzZE MWULY[7:0], 0 RW
REG[29h] bit[4:0] X$MzZE| MWULY [12:8], bit[7:5] kfE
F

BAGRER, YIMENN 0 ~ 8,191 ZjEl,

REG[2Bh-2Ah] PIP Window 1 or 2 Display Upper-Left Corner X-Coordinates (PWDULX)
Bit % BB HAME | FEUR

PIP SFMMEA LAY X 844F (PIP Window Display Upper-
Left Corner X-Coordinates)
REG[2Ah] 33 PWDULX[7:0], bit[1:0] #ZREER O.
7-0 REG[2Bh] bit[4:0] XJRZE] PWDULX[12:8], bit[7:5] Kf&F 0 RW
F.
BAAGER, X AMRNIZE/NTKERREE.,
fR#E REG[10h] FIRESE, XMREERK/IEX PIP (IS#IE.,

REG[2Dh-2Ch] PIP Window 1 or 2 Display Upper-Left corner Y-Coordinates (PWDULY)
Bit iX BB AIME | FEUER
PIP S MIEZLELA/Y Y 8447 (PIP Window Display Upper-
Left Corner Y-Coordinates [12:0]
REG[2Ch] XtRzZ] PWDULX[7:0],
7-0 REG[2Dh] bit[4:0] X$fzE] PWDULX[12:8], bit[7:5] Kfs 0 RW
F.
BAAGER, Y HBRNZENTEERTRE,
HRIE REG[10h] FIRESE, X MREERF/IEX PIP lNSEIE,

REG[31h-2Eh] PIP Image 1 or 2 Start Address (PISA)
Bit i B8 FME | FEURR

PIP EiE§eiaitilit (PIP Image Start Address)
REG[2Eh] X3®zZl PISA[7:0], bit[1:0] HAEE 0.
REG[2Fh] X3mzZl PISA [15:8],

REG[30h] X3hzE! PISA [23:16].

REG[31h] XIRZ| PISA [31:24],

HR{E REG[10h] RUIRESE, XMREERIEX PIP ISEIE.
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REG[33h-32h] PIP Image 1 or 2 Width (PIW)

Bit % BE HiAE | FRUSE
PIP EEiZEE (PIP Image Width)

REG[32h] XImzZE PIW[7:0], bit[1:0] H4FEES 0.

20 REG[33h] bit[5:0] X3RZ PIW[13:8], bit[7:6] KfEF. 0 W
BRIAGR, INEEMZENTKEEREE, &RKIREN 8,192
&=,
HRIE REG[10h] FIRESE, X MREERF/IEX PIP NESHIE.

REG[35h-34h] PIP Window Image 1 or 2 Upper-Left Corner X-Coordinates (PWIULX)

Bit % BB RIAME | FEURR

PIP EFREEZ LA X %45 (PIP Window 1 or 2 Image

Upper-Left Corner X-Coordinates)

0 REG[34h] X$RzZ] PWIULX[7:0], bit[1:0] #/AEER 0. 0 RW
REG[35h] bit[4:0] X$mzZ) PWIULX[12:8], bit[7:5] K{EH.

BAIAGER, XiAR + PIP IEREOME/NTHEFT 8,191,

HRIE REG[10h] RUIRTESEL, X MREEB/9EX PIP ISHE.,

REG[37h-36h] PIP Window Image 1 or 2 Upper-Left Corner Y-Coordinates (PWIULY)
Bit i B8 HiANE | FHUEU
PIP S5EEZA LAY X 845 (PIP Windows Display Upper-

Left Corner Y-Coordinates)
REG[36h] XJMzZE| PWIULY[7:0], bit[1:0] H/REER O,
7-0 REG[37h] bit[4:0] XIRZ PWIULY[12:8], bit[7:5] >&f& 0 RW
F.
BAIRGER, Xidin+ PIP IESELRENTHET 8,191,
1R#E REG[10h] RUIRESE, X MEEEEHIEX PIP BISEE.

REG[39h-38h] PIP Window 1 or 2 Width (PWW)

Bit % BF HME | FEURRC
PIP #IETZERE (PIP Window Width)

REG[38h] S3RZ] PWWI7:0], bit[1:0] %REER O.
- REG[39h] bit[5:0] XJFzZI PWW[13:8], bit[7:6] (A, . W
B{IRGER, &KNIREN 8,192 (R,
R4 REG[10h] RYIRESE, X MREEE/IEX PIP BIS%L
E.
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REG[3Bh-3Ah] PIP Window 1 or 2 Height (PWH)

Bit % BB BOME | FEUER

PIP & =E (PIP Window Height)

REG[3Ah] Y$RzZE] PWHI7:0], bit[1:0] &ZREES 0.

7-0 REG[3Bh] bit[5:0] X3&Z) PWH[13:8], bit[7:6] FfEFH. 0 RW

BAIAGER, &ANREN 8191 &=,

1R¥E REG[10h] FIRESHE, XMREERBHEX PIP FISHIE.

1 PIP IBXNSEBUBEEXFELAEI 8 MRENDHEE, EFAANSHENRZ 1 4
line,

JoR2: LEAIETES 20h ~ 3Bh HEWRE LSB 5F MSB A44EM. BSHKIIEBIRE Main
Image Start Address, ILtZ57Fa879itE 20h F 23h, WARKIXE LSB[20h]5% MSB[23h],
= REG[23h] KBRS, LT768x A =¥ REG[20h] ~ REG[23h] RHERIESZIRNES 7S
$,

REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)

Bit i B MAME | FEUR
Gamma RIEIRE (Gamma Correction Enable)
0: ZF,
7 1t 0 RW
1: fsh8E.

Gamma RIEZ&HE— M.
Gamma Fi%IE (Gamma Table Select for MCU Write
Gamma Data)
6c 00b: IEER) Gamma &, 0 RW
01b: £y Gamma &,
10b: &H) Gamma %K.
11b: RfEHE.
L2E¥IRFZE (Graphic Cursor Enable)
0: Graphic Cursor Z1f,
1: Graphic Cursor {#8g,
B RE VDIR (REG[12h] bit3) i85 1 BF, S#EELl,
L2E6HRIEE (Graphic Cursor Selection)
M 4 FHEIFZCRRIEEE 1 7,
00b: Graphic Cursor Set 1,
3-2 . 0 RW
01b: Graphic Cursor Set 2,
10b: Graphic Cursor Set 3,
11b: Graphic Cursor Set 4,
NEKIFEE (Text Cursor Enable)
1 0: Zit, 0 RW
1: {F8e. XFHrSBRSRERRH ERE, SR
LT7686_DS_CH/V15
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Bit % BB RUAME | FEURR
WAEREN BRI S T XL

MEXITAFKKZE (Text Cursor Blinking Enable)
0 0: ZF 0 RW

1: {sRE,

REG[3Dh] Blink Time Control Register (BTCR)
Bit % A BiME | FEUE
SCFFHRANERYE (Text Cursor Blink Time Setting)
00h: 1 Frame Hd&],
01h: 2 Frames Rig],
7-0 02h: 3 Frames RJi&], 0 RW

FFh: 256 frames A8,

REG[3Eh] Text Cursor Horizontal Size Register (CURHS)
Bit % A BME | FEUSES
7-5 | KIEFA 0 RO

FFRIKFEKR I (Text Cursor Horizontal Size Setting)

00000b: 1 Pixel
00001b: 2 Pixels
4-0 : 07h RW

11111b: 32 Pixels
B{IAGER, BAFHHEBRN, MXERESRHRK.

REG[3Fh] Text Cursor Vertical Size Register (CURVS)

Bit % BB RIME | FEUER
7-5 | KfEMA 0 RO
4-0 NEFKAFEEAN (Text Cursor Vertical Size Setting) 0 W

BADNERER, JFFFRRRT, MRt SRR,

REG[40h-41h] Graphic Cursor Horizontal Position Register (GCHP)

Bit i® BB BAME | FEUER
20 {SENITEBR(IE (Graphic Cursor Horizontal Position) 0 W
REG[40h] X3mzE| GCHP[7:0],

LT7686_DS_CH/V1.5
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REG[41h] bit[4:0] X$i/Z| GCHP[12:8], bit[7:5] &fEF.

REG[42h-43h] Graphic Cursor Vertical Position Register (GCVP)

Bit iH g HME | FEUE
LSEYHFEB(RIE (Graphic Cursor Vertical Position)
7-0 REG[42h] X$RzZI GCVP[7:0], 0 RW

REG[43h] bit[4:0] 3$RZ GCVP[12:8], bit[7:5] Z{FEFE.

REG[44h] Graphic Cursor Color 0 (GCCO)

Bit % BH MAME | FEUEX
2.0 L2EY6tFERE 0 (Graphic Cursor Color 0 with 256 Colors) 0 RW
RGB Format [7:0] = RRRGGGBB.

REG[45h] Graphic Cursor Color 1 (GCC1)

Bit % BB HiANE | FEUSE
20 L2EY6tFERE 1 (Graphic Cursor Color 1 with 256 Colors) 0 RW
RGB Format [7:0] = RRRGGGBB.

19.6 JUIBIRIEHISEFES

REG[53h-50h] Canvas Start Address (CVSSA)

Bit i B8 MAME | FEUR
JEERRItlE (Start Address of Canvas)

REG[50h] X% CVSSA[7:0], bit[1:0] EE) O,
20 REG[51h] X$RzZl CVSSA[15:8]. 0 RW
REG[52h] X$hzZE| CVSSA[23:16],
REG[53h] X3RzZE CVSSA[31:24],

WNREKERZ Linear 123, NEJ#2H0S.

REG[55h-54h] Canvas Image Width (CVS IMWTH)
Bit % Bg BIME | FEUESY

IEEIEIRERE (Canvas Image Width)

REG[54h] XIRzZE| CVS IMWTH([7:0], bit[1:0] E&EX O,
- REG[55h] bit[5:0] X$RE] CVS IMWTHI[13:8], bit[7:6] 3 . W

EJZZR
Width = Real Image Width
SNEREEIZ Linear 83, NIET# 20K,
#&7~: REG[54h] ~ REG[5Dh] RUHUESREBEERER (Pixel) .

LT7686_DS_CH/V1.5
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REG[57h-56h] Active Window Upper-Left Corner X-Coordinates (AWUL X)

Bit iX BB BIME | FEUER
TIEMEA L X 8445 (Active Window Upper-Left Corner
X-Coordinates)

REG[56h] X$rzE] AWUL_X[7:0],
7-0 REG[57h] bit[4:0] XF&Z) AWUL X[12:8], bit[7:5] Zf&F 0 RW
F.
X 3hAAR+ TAEIE SR, ARIKTF 8,191, WNREER Linear
R\, MATH2ER,

REG[59h-58h] Active Window Upper-Left Corner Y-Coordinates (AWUL Y)

Bit % A BAME | FEUSEY
TIERBEA LA Y 84457 (Active Window Upper-Left Corner
Y-Coordinates)

REG[58h] ¥JREzZI AWUL_Y[7:0].
7-0 REG[59h] bit[4:0] X3RZ) AWUL Y[12:8], bit[7:5] ZfE 0 RW
F.
Y iR+ TIFIESE, AUAT 8,191, WNREKER Linear
&z, WETH RS,

REG[5Bh-5Ah] Active Window Width (AW WTH)
Bit i BB ;ME | FEURR
TIEMEEE (Active Window Width [13:8])
REG[5Ah] X$RE] AW WTH[7:0],
- ;EG[SBh] bit[5:0] XJRE AW WTH[13:8], bit[7:6] Kf& 0 RW
RN ERYE LVREGRE. RAER 8192 &RK. IRE

B2 Linear &z, MAJ#2HE,

REG[5Dh-5Ch] Active Window Height (AW _HT)
Bit i BB MiNE | RS
T{EMESE (Height of Active Window [13:8])
REG[5Ch] R$RE] AW_HT[7:0],
20 }I;EG[SDh] bit[5:0] XIRZE AW HT[13:8], bit[7:6] ZfE 0 RW
XNMERME LS EGRE. RAER 8192 BE. IRE

B2 Linear &z, NaJZ2 0,

LT7686_DS_CH/V1.5
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REG[5Eh] Color Depth of Canvas & Active Window (AW _COLOR)
Bit i% BB RIME | FEURR
7-4 | KIEFA 0 RO

EFHEARIIE(SS (Select What will Read Back from

Graphic Read/Write Position Register)

0: EERIZBERERISEME.
1: ZEERIE BB ANERIE (Pre-fetch Address)

JEEISHt#E5t (Canvas Addressing Mode)
2 0: Block &z{ (X-Y #4xJHUTTIE) . 0 RW
1: Linear #&={,
REBRGHRERENRFISHIESRE (Canvas Image’s
Color Depth & Memory R/W Data Width)
In Block Mode:
00b: 8bpp.
01b: 16bpp,
1-0 1xb: 24bpp, 0 RW
R~ REUERRMAGE, AILMERET—ER, FHEEE
BHEGEE, RIeTERREA.
In Linear Mode:
x0: 8bits WEEIRIES.
x1: 16bits NEFEIRES.
N 155 EE 10-2 ZEES TIFNEIRE.

REG[60h-5Fh] Graphic Read/Write X-Coordinate Register (CURH)
Bit i BE AMiNME | FEUSU
Write: iREXRIER /S8R X 4445 CURH[12:0]
Read: EEVBIEAZAYIE/SAIERY X 445 CURH[12:0]
ETEHRIREREANEERSME, BURT REG[SEN] bit3
HIIRRE,

REG[5Fh] X3RzZ| CURH[7:0]
-0 REG[60h] bit[4:0] X3MZE| CURH[12:8], bit[7:5] &fEMA. 0 RW
= DPRAM in Linear mode:

WEASESHE15:0], BA{7: Byte,
2 DPRAM in Block mode:

ERAESKEAIE12:0], BAI: RE.
R FERBEISESEZE, MCU RELELM TIENEEXSE.

LT7686_DS_CH/V1.5
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A

REG[62h-61h] Graphic Read/Write Y-Coordinate Register (CURV)

Bit

1

RAIAE

FEURI

7-0

Write: iRESRIERZE/SAERY Y 845 CURV[12:0]
Read: iEEYSRIEZAYIE/SHIERY Y 45 CURV[12:0]

ETEHRIREREFANEERSME, BURT REG[SEN] bit3

AUIRRE.

REG[61h] X$rzZE| CURV[7:0],

REG[62h] bit[4:0] F8Z] CURV[12:8], bit[7:5] kfEF,
2 DPRAM In Linear Mode:

NTFHEE#EN[31:16], BAfI: Byte,
2 DPRAM In Block Mode:

EfE5ERMNE[12:0], Bfi: &,

RW

12 ERBIEFEEZAI, MCU MAKIE SN TIENERXS .

REG[64h-63h] Text Write X-Coordinates Register (F CURX)

Bit

% BB

RRIAME

FENR

7-0

SRR X 445 F_CURX[12:0]
REG[63h] *IMZE] F CURX[7:0],
REG[64h] bit[4:0] XJrZEI F CURX[12:8], bit[7:5] >&f#
Fa.

Write: i@EBENXFHIHI X 2445,

Read: iEEXHRIBANFH X 444R,

RW

REG[66h-65h] Text Write Y-Coordinates Register (F_CURY)

Bit

% B8

RRIAME

FENE

7-0

SR Y 4% F CURY[12:0]
REG[65h] X$NZEI F_CURY[7:0].
REG[66h] bit[4:0] XJAzZE F CURY[12:8], bit[7:5] K{F
Fa.

Write: IREBAXFHIRT Y 24%R,

Read: EEXHRIBEAXZFH Y 2445,

RwW

LT7686_DS_CH/V1.5
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REG[67h] Draw Line/Triangle Control Register 0 (DCRO)

Bit iR BB AIME | FEUESY
Bt/ =fafci=#l (Draw Line / Triangle Start Control)
Write:
0: =IERE. 1: FHARE.
7 Read: 0 RW
0: LBk, 1: SKEFHT
&,
6 RfERA 0 RO
IE=fAzEE$ (Fill Function for Triangle)
5 0: FIE#. 0 RW
1: 5.

BEE&IFI’E (Draw Triangle or Line Select)
0000b: Draw Line
0001b: Draw Triangle
0010b: Rectangle
0011b: Quadrilateral
0100b: Pentagon
0101b: Polyline (3EP)
0110b: Polyline (4EP)
4-1 . 0 RW
0111b: Polyline (5EP)
1000b: Ellipse
1001b: Rounded-Rectangle
1010b, 1011b: ZKfEMH
1100b: Oval Arc on upper-right/1st Quadrant
1101b: Oval Arc on upper-left /2nd Quadrant
1110b: Oval Arc on Lower-Left /3rd Quadrant
1111b: Oval Arc on Lower-Right/4th Quadrant
retEm, (Polyline Style)
0 0: FFrmiTe (Open-end Polyline) , 0 RO

REG[69h-68h] Draw Line/Rectangle/Triangle Point 1 X-Coordinates Register (DLHSR)

Bit i B INE | FEUEL

B 2e/5ER/=AAA95E 1 = X 444K DLHSR[12:0]
REG[68h] X3MZ DLHSR[7:0],

7-0 REG[69h] bit[4:0] XtmzZl DLHSR[12:8], bit[7:5] >kf& 0 RW
E.

B BT, BiRmSERaAnER—(E, Bihs

LT7686_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -164-




JLT7681/7683/7686

TFT-LCD 4B MERESIS A

SERREACERE X #HEk Y #E,

#@&7: REG[68h] ~ REG[72h] RUAERNEBREER (Pixel) .
REG[6Bh-6Ah] Draw Line/Rectangle/Triangle Point 1 Y-Coordinates Register (DLVSR)

REG[6Bh] bit[4:0] X3&/Z| DLVSR[12:8], bit[7:5] Kf#
H.

Bit " B ROME | FEURER
B Z/3ER/=AA5E 1 Y 4445 DLVSR[12:0]
0 REG[6Ah] X$R7Z| DLVSR(7:0]. 0 AW

REG[6Dh-6Ch] Draw Line/Rectangle/Triangle Point 2 X-Coordinates Register (DLHER)

REG[6Dh] bit[4:0] X3RZ DLHER[12:8], bit[7:5] >&{#
F.

Bit i BB RIME | FEURR
B Ze/%EM/ =R 2 = X 4445 DLHER[12:0]
2.0 REG[6Ch] X#hzZ| DLHER([7:0], 0 RW

REG[6Fh-6Eh] Draw Line/Rectangle/Triangle Point 2 Y-Coordinates Register (DLVER)

Bit i BB HAME | FEUR
B 2/3ERz/=fRRY58 2 = Y 445 DLVER[12:0]
20 REG[6Eh] X?‘E'L;’é'] DLVER][7:0], ‘ 0 -y
REG[6Fh] bit[4:0] X$iZ) DLVER[12:8], bit[7:5] >&f&F
.
REG[71h-70h] Draw Triangle Point 3 X-Coordinates Register (DTPH)
Bit i BB HAME | FEURX
B =AIASE 3 = X 445 DTPH[12:0]
7-0 REG[70h] XJrzZE| DTPH[7:0], 0 RW
REG[71h] bit[4:0] XJizZ DTPH[12:8], bit[7:5] ZfEF,
REG[73h-72h] Draw Triangle Point 3 Y-Coordinates Register (DTPV)
Bit W Bg ;ME | FEURRS
B =R 3 = Y 845 DTPV[12:0]
7-0 REG[72h] X3mzZ| DTPV[7:0]. 0 RW
REG[73h] bit[4:0] XJizZ DTPV[12:8], bit[7:5] Z&fEF.
o B=AEE, MRERAREESEHEL, —RBfEERSEH— .

LT7686_DS_CH/V1.5
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REG[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)

Bit i BB MiNME | FEUSU
EE#=#Hl (Draw Circle / Ellipse / Square /Circle Square
Control)
Write Function
0: ELRE.
1: Fas
Read Function
0: LES5EMK.
1: LEFITH.
iHE=F (Fill the Circle / Ellipse / Square / Circle Square
6 Control) 0 RW
0: ZiE#, 1: &,
& E/HEEl/3ERZ/MZ (Draw Circle / Ellipse / Square /
Ellipse Curve / Circle Square Select)
5.4 00b: %/ﬂ!ﬁ (C!rcle / EII!pse) . 0 RW
01b: EERE/HZ (Circle / Ellipse Curve) ,
10b: EfEfZ (Square) .
11b: EEE R (Circle Square) .

3-2 ENEdsE! 0 RO
B El/fiEghZ (Draw Circle / Ellipse Curve Part Select,
DECP)

0 00b: A T/AHhZ (Ellipse Curve) , 0 RW

01b: A LEFAMZ (Ellipse Curve) ,
10b: B L7#I% (Ellipse Curve) .
11b: BTAHZ (Ellipse Curve) ,

REG[78h-77h] Draw Circle/Ellipse/Rounded-Rectangle Semi-Major Register (ELL A)

Bit L ERAE | RS

& ER/HRER:/Elfa ERA9<ERE ELL_A[12:0]
REG[77h] X$RzZl ELL_A[7:0].

7-0 REG[78h] bit[4:0] X3z ELL_A[12:8], bit[7:5] FfEF. 0 RW

B ERFEEEKER ELL_ A[12:0] S55E342 ELL_B[12:0]

OEEIREEE.
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REG[7Ah-79h] Draw Circle/Ellipse/Rounded-rectangle Semi-Minor Register (ELL B)

Bit i B NME | FHUR
& Ef/HEER/EBiERRIFE¥EE ELL B[12:0]
7-0 REG[79h] ¥$nzZE| ELL_B[7:0], 0 RW
REG[7Ah] bit[4:0] X®F ELL B[12:8], bit[7:5] Zf&EF.

REG[7Ch-7Bh] Draw Circle/Ellipse/Rounded-Rectangle Center X-Coordinates Register
(DEHR)

Bit % BB RIAME | FEURR
E Elf/HHER/Blfa ERRIH0 = X 4445 DEHR[12:0]
7-0 REG[7Bh] 33izE| DEHR[7:0]. 0 RW
REG[7Ch] bit[4:0] ¥tizZl DEHR[12:8], bit[7:5] AfEF.

REG[7Eh-7Dh] Draw Circle/Ellipse/Rounded-Rectangle Center Y-Coordinates Register
(DEVR)

Bit i% BB EiNE | FHUE
B Ef/HEER/EfiERRIRLR Y 4445 DEVR[12:0]
7-0 REG[7Dh] X3®Zl DEVR[7:0]. 0 RW
REG[7Eh] bit[4:0] XtizZ DEVR[12:8], bit[7:5] FfEH.

#@7=: REG[77h] ~ REG[7Eh] RUEUESR(IERREER (Pixel) .

REG[D2h] Foreground Color Register - Red (FGCR)

Bit i B8 MAME | FEUE
BISEIRE-LI®E (Foreground Color - Red; FFLEIHER.
XA EARF e BIEX)

7-0 HITE 256 BBAY, Red XIMEALLEFTFEIAY bit[7:5]. FFh RW

HiRE 65K &Y, Red XIREISIEFFFEEHY bit[7:3].
IRTE 16.7M BF, Red XM EIAILLEFFEAY bit[7:0],

REG[D3h] Foreground Color Register - Green (FGCG)
Bit i B8 MiNE | FEUSEU

BISEIgE-FEB (Foreground Color - Green; FIFEEIHE

. XBPEXRFEBH BIEN)

7-0 HIZTE 256 BBAY, Green XYM EALLEFFFEEAY bit[7:5]. FFh RW

HIZTE 65K BRY, Green XIREALEFESRY bit[7:2],

HigrE 16.7M B, Green XN EHIEFTFREHY bit[7:0],
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REG[D4h] Foreground Color Register - Blue (FGCB)
Bit % BB FIME | FEUES
BIS=@IRE-I5E (Foreground Color - Blue; FIFEHE
. XHFEXRFEEH BIEX)
20 LIRTE 256 AT, Blue IR EAILEFTFEEA bit[7:6], FFh RW
HiKTE 65K A, Blue XIREIALLZFESHY bit[7:3],
WIGTE 16.7M B, Blue XYREFHESFEERY
bit[7:0],

B BRBIRERSHENF5|E5778% REG[ID5h-D7h],

LT7686_DS_CH/V1.5
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19.7 PWM #=HIS1Fs8

REG[84h] PWM Prescaler Register (PSCLR)

Bit % BB RIME | FEURER
PWM Prescaler Register
7.0 2577889 Timer-0 K Timer-1 f9 Prescaler (B, ER2E: 0 RW

Core Freq/ (Prescaler + 1)

REG[85h] PWM Clock Mux Register (PMUXR)

Bit i Bg HiNE | FEUSE
PWM Timer-1 BRIRESRTE (Select 2"d Clock Divider's MUX
Input for PWM Timer-1)
7-6 00b = 1. 0 RW
01b =1/2,
10b = 1/4,
11b = 1/8,
PWM Timer-0 BRINEEIRTE (Select 2"d Clock Divider's MUX
Input for PWM Timer-0)
5-4 00b = 1. 0 RW
01b = 1/2,
10b = 1/4,
11b = 1/8,
PWM-1 IjgEi&xE (PWMI[1] Function Control)
Oxb: PWM[1] BiEESEIRENR (Scan FIFO pop $8iR
HERNFFIERILEE) .
3 10b: PWMI1] #itH PWM i1+2%28 1 AU EE PWM it 0 RW
#28 0 WRIERH (dead zone fsERE
11b: PWMI1] %t Oscillator E#R$EZE (OSC) .
gn&R TESTIO] 4 High, W PWM[1] BaRESAMENERAYE
Ao
PWM-0 IhgEi&E (PWMI[0] Function Control)
1-0 Oxb: PWMI[0] 79 GPIO-C[7]. 0 RW
10b: PWMI[O] #itH PWM i+#§28 O,
11b: PWM[0] HiHRFIRER,
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REG[86h] PWM Configuration Register (PCFGR)

Bit % BB RIME | FEUES
7 RMEF 0 RO
PWM1 igttiE(izHl (PWM Timer-1 Output Inverter
On/Off)
6 PWM1 I RS RAE. 0 RW
0: REXHA.

1: PWM1 RAEFFE.
Timer-1 BriE&EFi=#E] (PWM Timer-1 Auto Reload
On/Off)
5 Timer-1 NBESHFHES5XKHE, 1 RW
0: B (One-Shot) .
1: BiEHER.
Timer-1 B IASELE (PWM Timer-1 Start/Stop)
0: =1k,
1: FA.
EEEHIERN, MCU BEZ1E PWM it2#488, ©»ii5 0, £8
HERXF, X bit SEEERR. MCU aJLASEUXA bit, LUE
8% PWM EiThirEELEH,
Timer-0 ZEXi=$] (PWM Timer-0 Dead Zone Enable)
3 0: ZIk, 0 RW
1: {#8E.
PWMO iatiE(iz$ (PWM Timer-0 Output Inverter
On/Off)
2 PWMO rYmitH 2 & RE, 0 RW
0: RHEXHA.
1: PWMO RiEFFE.
Timer-0 EzhEH#=$] (PWM Timer-0 Auto Reload
On/Off)
1 Timer-0 IEEHRFESXA. 1 RW
0: BHtEz(, (One-Shot) ,
1: BaiEHER.
Timer-0 i+ R 5ELLE (PWM Timer-0 Start/Stop)
0: =1k,
1. FHA.
EEmEHIER, MCU SEZ1E PWM it2E8, ©E 0, f£E
HEXF, XA bit BBk, MCU FJLUEEGXA bit, LUE
15x0 PWM ETHiE2ELE,
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REG[87h] Timer-0 Dead Zone Length Register [DZ LENGTH]

Bit % BB RIME | FEURR
Timer-0 JEX{KEZS1FEE (Timer-0 Dead Zone Length
Register)

7-0 0 RW

ILt257728 /9 Dead Zone AHKE, LALTELES O AOITEGEEIN—NE
HA79 Dead Zone B9— P ERAIAYEHKE.,

REG[88h-89h] Timer-0 Compare Buffer Register [TCMPBO]

Bit iR g AIME | FEUESY

Timer-0 {1£4Lb3S51F88 (Timer-0 compare Buffer Register)
REG[88h] XnzZE|] TCMPBO [7:0],

20 REG[89h] X$rzZE| TCMPBO [15:8], 0 RW

Timer-0 THLURSFFRREILR 16bits, HHEERSFTEVNTIL

BiFeahYE, FEAE PWM IHEIES 0 RIEXEAER T, PWMO

79 High,

REG[8Ah-8Bh] Timer-0 Count Buffer Register [TCNTBO]

Bit i BB BIME | FEUSES
Timer-0 i1£{57F88 (Timer-0 Count Buffer Register
[15:0])
REG[8Ah] ¥3RzZ] TCNTBO [7:0],
7-0 REG[8Bh] XJm/Z| TCNTBO [15:8], 0 RW

Timer-0 IH#F a0 R 16bit. SHEHREFT 0 i, #FH
Reload EN Zf£EERIER T, PWM SEHILHFRAERITEES
B, & PWM FHATHE, AILUBIE XA S B eiaYiHEE.

REG[8Ch-8Dh] Timer-1 Compare Buffer Register [TCMPB1]

Bit i% B8 AIME | FEUESY

Timer-1 i1#LbiS1F8E (Timer-1 compare Buffer Register)
REG[8Ch] XthzZl TCMPB1 [7:0].

20 REG[8Dh] X¢fi/Z| TCMPB1 [15:8], 0 RW

Timer-1 IHLERSFFRREILR 16bits, HIHEEEEFTEVNTIL

BfFaRAYE, FEE PWM iH#Es 1 RIBXAER T, PWM1 &

29 High,
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REG[8Eh-8Fh] Timer-1 Count Buffer Register [TCNTB1]

Bit iR BB BME | FEUER
Timer-1 1157788 (Timer-1 Count Buffer Register
[15:0])
REG[8Eh] XJazZ| TCNTB1 [7:0].
7-0 REG[8Fh] X$&Z| TCNTB1 [15:8], 0 RW

Timer-1 iH(FFeE 0B 16bit, HITEEEET 0 iF, HE
Reload_EN EfFEEHIBER T, PWM SEHILSFS00ER T3S
&, & PWM FHATHE, JLUBIE X NS 7a8EE B RinitEE.

LT7686_DS_CH/V1.5
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19.8 XBREWSIE (BTE) EHISFR

REG[90h] BitBLT Function Control Register 0 (BLT CTRLO)

Bit L HAME | FEURR
7-5 AEF 0 RO
BTE IN8E51KE (BTE Function Enable / Status Write)

0: Fahfk.

1: BTE {§£8E,
Read

0: BTERE.

1: BTE TR,
4 BTE f88ERY, MCU X3EE (Canvas[T{EMIE]) HFEHEEL
B RIT.
3-1 REA 0 RO
Pattern 83 (Pattern Format)
0 0: 8*8, 0 RW
1: 16*16,
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REG[91h] BitBLT Function Control Register1 (BLT CTRL1)

Bit % BB AIME | FEURER
BTE ROP {#{Et§< (BTE ROP Code or Color Expansion
Starting)

ROP BYtHHE(FIV4ES, HLL BTE BIERILALES ROP AUIRL(E.

#* 19-3: BTEIR{FIES
Bit[7:4] i BB
0000b 0 (Blackness)
0001b ~S0 - ~S1 or ~ (SO+S1)
0010b ~S0 - S1

0011b | ~SO
0100b | SO - ~S1
0101b | ~S1
0110b | SOAST
7.4 0111b | ~SO+~S1or ~ (SO - S1) 0 RW
1000b | SO - S1
1001b | ~ (SOAST)
1010b | ST
1011b | ~S0+S1
1100b | SO

1101b SO+~S1
1110b S0+S1
1111b 1 (Whiteness)

YNER BTE #{E1E Color Expansion (8h/9h/Eh/Fh) , BBAIX
L6 bits KFRBITHE—E MCU ENRBHUERTEEIA bit, TIXE1T
FE—EHIER BTE MBELMNSAYEUE. HEEAXNS MCU ##
MigERAx, EEEE 8bits MCU #0 F, HEERZE 0 F)
7, FHR=E 16bits MCU RE L, WE(ESH 0515,

BTE i#{E¥§< (BTE Operation Code bit[3:0])

3-0 LT768x g 2D BTE 5|2, WIHRERTLARRL 13 4 BTE #{HS 0 RW
<. BLIESTHLIES ROP II8E,
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% 19-4: BTER(FiES

REG[91h]
BTE % 5 S iR f
Bit[3:0] EIEE S iR B
MCU Write with ROP
0000b SO0: H MCU B \EIRE,

S1: HATHRMHEUE.

D: £% ROP g EANBHNAEFH.

0001b RfEF

Memory Copy with ROP

SO: HATHEMHEUE.

S1: HREFHEHEEE.

D: &% ROP g S ANBRIAFF,

0011b Reserved

MCU Write w/ Chroma Keying (w/o ROP)

SO: B MCU BIAEE.

N5 MCU #ES Chroma key (background color Z7728)
EEAERE, BIAKIRRSWENBRIANET,

Memory Copy (move) w/ Chroma keying (w/o ROP)
SO: #UERAER, HAEAFESI.

U8R SO #ES Chroma key (background color Z7788)
BARER, BAKIEBERE BRI,

Pattern Fill with ROP

SO #ER 9 Pattern,

Pattern Fill with Chroma Keying

SO #EIR 9 Pattern,

%5 SO Ay Data 5 Chroma key (background color) Eita
AER, WEEHREEABNREH.

MCU Write w/ Color Expansion

1000b SO #WEskE MCU, BTE SHE MIEEHERIBESER, HES
NBRREF.

MCU Write w/ Color Expansion and Chroma Keying
SO IFENREHIER MCUBAN, NRPEHIEN bit A1,

0010b

0100b

0101b

0110b

0111b

1001b
AEFRIEERRIRE, MNRBEEIEN 0, BAMAEAN. H
FEEABNARFHESSEBRIRE.

1010b Memory Copy with Opacity

SO, S1 & D: ERSEIERRZ.
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REG[91h] S
Bit[3:0] AR I
MCU Write with Opacity
1011b S0: B MCU BAEE.
S1: HRFRHEE.
D: £% Alpha Blending #{EHSENBHNIAREF.
11006 Solid Fill SEEE

SENNENTFEFHRREE, SEANEFRAENIRRE.

1101b RfFEF

Memory Copy with Color Expansion

SO #1 D fuFW%F, S1KfEA.

SO w/EIH gt IEESHY Write 5 DMA Tk 8bpp 8% 16bpp A9
MERERINFF, FHlt SO NREREMNERZAERE.

Memory Copy with Color Expansion and Chroma

1110b

Keying

SO #0 D FRfF, S1KfER,

1111b SO WRE@IT 4 FRERAY Write B DMA Tk 8bpp B 16bpp B9
HEREENED, Eit S0 ARG RENEBZAERE.
gNER SO #yE bit = 0, N D HUEABNHTEFRL. WNR SO #uE
bit = 1, FIRBEIEEWEA D,

REG[92h] Source 0/1 & Destination Color Depth (BLT COLR)
Bit i% BB BIME | FEUER
7 RfEFA 0 RO
SO EReai%E (Color Depth)
6os 00b: 256 & (8bpp) . . W
01b: 64k & (16bpp) .
1xb: 16M & (24bpp) .
S1 EAIFE (S1 Color Depth)
000b: 256 & (8bpp) .
001b: 64k & (16bpp) .
010b: 16M & (24bpp) .
4-2 011b: Constant color (ST memory start address setting 0 RW

definition change as S1 constant color
definition) ,

100b: 8 bit pixel alpha blending.

101b: 16 bit pixel alpha blending,
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Bit % BB BME | FEUSESY
BiFEA&EE (Destination Color Depth)
1-0 00b: 256 & (8bpp) . 0 RW
01b: 64k & (16bpp) .
1xb: 16M & (24bpp) .
REG[93h-96h] Source 0 Memory Start Address (SO STR)
Bit L IME | FEUSESY
SO PIfFiietalttlt (Source 0 Memory Start Address [31:2])
REG[93h] ¥nzZE| SO_STR [7:2],
2.0 REG[94h] ¥$mzZE| SO _STR [15:8], 0 RW
REG[95h] ¥$nzZE| SO_STR [23:16],
REG[96h] XIrzZE] SO_STR [31:24],
f27~: REG[93h] bit[1:0] EEA 0.,
REG[97h-98h] Source 0 Image Width (SO WTH)
Bit " BB AIME | FEUSESY
SO SZ&EEE (Source 0 Image Width [12:2])
REG[97h] ¥$mzZE) SO WTH [7:2].
2.0 }I;EG[98h] bit[4:0] X¥EZEI SO WTH [12:8], bit[7-5] ZfE 0 -y
VIR 4 BiR, XMERWE FRIGERE, BAAGE,
27 REG[97h] bit[1:0] E=ES O,
REG[99h-9Ah] Source 0 Window Upper-Left Corner X-Coordinates (SO X)
Bit i A AMAME | FEUSU
SO REA LAY X 445 (Source 0 Window Upper-Left
Corner X-Coordinates [12:0]) 0
7-0 RW
REG[99h] XJizZ! SO_X [7:01,
REG[9AN] bit[4:0] $izF] SO X [12:8], bit[7-5] FKfFEF.
REG[9Bh-9Ch] Source 0 Window Upper-Left corner Y-Coordinates (SO Y)
Bit %6 BAE | fZERES
SO {MEZE LAY X 444 (Source 0 Window Upper-Left
Corner Y-Coordinates [12:0])
7-0 0 RW
REG[9Bh] X3RzZE| SO_Y [7:0],
REG[9Ch] bit[4:0] XJRzZ SO Y[12:8], bit[7-5] FfEF,
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A

REG[9Dh-AOh] Source 1 Memory Start Address 0 (S1 _STR)

Bit

" BB

BRIAE

ZHNE

7-0

S1 AfFRRiE (Source 1 Memory Start Address [31:2])

REG[9Dh] bit[7:2]%3KzZ S1_STR[7:2].
REG[9Eh] X#RizZl S1_STR[15:8].
REG[9Fh] S$RzZE S1_STR[23:16].

REG[AOh] XJazZE| S1_STR[31:24],

127~ 1: REG[9Dh] bit[1:0] EEA O,

R 20 IR ST WIRENEEHEE, IBAXLSHEFRIMWEN
7 S1ESEE, REG[IDh] EALIERKS (S1_RED) ;
REG[9Eh] 5 H4E @M (S1_GREEN) ; REG[9Fh] 5
ks (S1_BLUE) ; REG[AOh] NIAREEEAK .

RW

REG[A1Th-A2h] Source 1 Image Width (S1 WTH)

Bit

% BB

RRIME

FENR

7-0

S1 FHREEE (Source 1 Image Width [12:2])
REG[A1h] [7:2] X$REI ST WTH [7:2],
REG[A2h] bit[4:0] X$ME ST WTH[12:8], bit[7:5]5(E
.
VIREREH 4 Bk, XN ERTE ENGRE, BUNERER.
27~ REG[A1h] bit[1:0] EEJ9 0. REG[A2h] bit[7-5] K{&F
H.

RW

REG[A3h-A4h] Source 1 Window Upper-Left Corner X-Coordinates (S1_X)

Bit

" BB

RRIAE

FEURR

7-0

S1EA LAY X 44K (Source 1 Window Upper-Left
Corner X-Coordinates [12:0])

REG[A3h] XMz S1_X [7:0],
REG[A4h] bit[4:0] X$mzZ] S1_X [12:8], bit[7:5] K.

RW

REG[A5h-A6h] Source 1 Window Upper-Left corner Y-Coordinates (S1_Y)

Bit

L

RAIAE

ZHNRU

7-0

S1EE LAY Y 245 (Source 1 Window Upper-Left
Corner Y-Coordinates [12:0])

REG[A5h] XJnzE] S1_Y [7:0],
REG[A6h] bit[4:0] X$MZE] S1_Y [12:8], bit[7:5] {EF.

RW
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REG[A7h-AAh] Destination Memory Start Address (DT STR)

Bit i BB AMAME | FEUSU
BirAEAkRIallE (Destination Memory Start Address
[31:2])
REG[A7h] bit[7:2] ¥J&ZI DT STR [7:2].
7-2 REG[A8h] X3MZ| DT _STR [15:8], 0 RW

REG[A9N] XJNZEI DT _STR [23:16].

REG[AAh] X$8Zl DT STR [31:24],
#27~: REG[A7h] bit[1:0] EEH 0,
R BRINTFRERIEAEEERIR 0. KR 1 XA, BUSBHERNERRL.
( (Image Width) * (Image Height) * ([1]|2|3]Color Depth) )

REG[ABh-ACh] Destination Image Width (DT WTH)

Bit i BB MNME | FEUSEU

BirHFIIZERE (Destination Image Width [12:2])
REG[ABh] YJ5z%| DT WTH [7:2],

2.0 REG[ACh] bit[4:0] X$ME DT WTH [12:8]. 0 RW

WREREH 4 BlR, XPEERYIE LINEERE, BLGE,

$27~: REG[ABh] bit[1:0] ElxE/9 0. REG[ACh] bit[7-5] Zf&#

.

REG[ADh-AEh] Destination Window Upper-Left Corner X-Coordinates (DT X)

Bit i BB MAME | FEUE
EIFREL LAY X #44F (Destination Window Upper-
Left Corner X-Coordinates [12:0])

7-0 REG[ADhI] 3zl DT X [7:0], 0 RW
REG[AEh] bit[4:0] $izZE DT X [12:8], bit[7-5] Kf&
H.

REG[AFh-BOh] Destination Window Upper-Left Corner Y-Coordinates (DT Y)

Bit i BB HAME | FEUR
BtrREZ LAY Y 245 (Destination Window Upper-
Left Corner X-Coordinates [12:0])

7-0 0 RW
REG[AFh] X3&zZl DT_Y [7:0],

REG[BOh] bit[4:0] X3&Z DT_Y [12:8], bit[7-5] KfEFH.
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REG[B1h-B2h] BitBLT Window Width (BLT WTH)
Bit i® BB AIME | FEURER

BLT iEI9EEE (BitBLT Window Width [12:0])

REG[B1h] S3&Z BLT_WTH [7:0],

REG[B2h] bit[4:0] X$MZ BLT WTH [12:8], bit[7-5] %k
7-0 {F. 0 RW
= BTE RIRTEEI&IES (Pattern Fill) ##{F/SRAY, BTE IEE
EBERNE, FENREN 8 5 16.
B XNSERYIE ERERE, BAIAGR.

REG[B3h-B4h] BitBLT Window Height (BLT HIG)

Bit L IME | FEUSESY
BLT fR&H9=E (Destination Image Height [12:0])
REG[B3h] S$mzZ| BLT_HIG [7:0].
REG[B4h] bit[4:0] ¥$&ZE] BLT HIG [12:8], bit[7-5] Kf#
7-0 FB. 0 RW
= BTE NFAEEI&IEF (Pattern Fill) #{ESFRY, BTEMES
B2, FBNREN 88 16,
R XNSUERYE LNGRE, BAAGER.

REG[B5h] Alpha Blending (APB_CTRL)

Bit % Bg BIME | FEUER
7-4 REH 0 RO
SO #1 S1 AYMREERRER (Window Alpha Blending Effect
for SO & S1)

BEBASE Alpha [BASEEITE 0.0 ~ 1.0 Z[8), 1 1.0 T RAIET
ERER, 0.0 FFHNESER.

00h: 0

01h: 1/32

02h: 2/32

5-0 : 0 RW

1Eh: 30/32
1Fh: 31/32
2Xh: 1

Output Effect
= [SO image * (1 - Alpha Setting Value) ] +
(S1 Image * Alpha Setting Value)
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19.9 HRITINEFESE SPI EHSES

REG[B6h] Serial Flash DMA Controller REG (DMA CTRL)

Bit

% BB

RRIME

FENR

7-1

RIEF

RO

Write: DMA Start Bit
AEHE MCUBAA 1, HES EBESBHERA 0.
XA bit TESFAENRRIERA, FrLANR DMA #{EReRTIE
MAEREREN AR F BT,
Read Function: DMA Busy Check Bit
0: HE.
1. fh%.
ERTINFRY DMA R/ FEEIARN, FAERCREER
RFHRY Canvas BRUEBHHMUE. BRRE. B8R, SiHE.

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

% BB

BRIAME

FES

BOATFEIE (Serial Flash/ROM Select)
0: BONTZE/ROMO ik,
1: BBONTE/ROM1 %R,

RW

BOREEIUESN (Serial Flash /ROM Access Mode)
0: FFRIEXEHE CGROM,
1: DMA t#&={—#HHE CGRAM, Pattern, Boot Start
Image & OSD Ihgg L,

RW

BOREEHET (Serial Flash/ROM Address Mode)
0: 24bits &=,
1: 32bits SHH&EL,
SNERABERER 32bits SUEI, AFYMBITHIA EX4B @<
(B7h) {488 OIN7E, FHEIRTEL bit A 1. MCU tBaLAGEIXAN
(CRAEEEEFNERHELFHA 32bit iiHER,

RW

K&

RW

3-0

EENar SUEINITAiERE (Read Command Code &
Behavior Selection)
000xb: 1x EENEs<S 03h, EEBUEE Y Normal Read i&ERE,
HUEZH SFDI WA, I SHIERATETE
HA,
010xb: 1xEENE< 0Bh, 3 Faster Read i#E, #UEEH
SFDI I\, LT768x et SEIERISEN 8 NN
[EHA.

R/W
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Bit % B9 HAE | FRUSE
1x0xb: 1x j=EN#5< 1Bh, 79 Fastest Read i&E, EEH
SFDI i\, LT768x 7Eibit SEIRESEN 16 N2
[BHA
xx10b: 2x iEEY#p< 3Bh, £ SFDI 5 SFDO EB3EEIE
WA, EiitSHEIEEISEN 8 MN=[FH (Dual
Mode 0) , B&*E 15-8,
xx11b: 2x 5EEd< BBh, bt SHUEBNEL SFDI 5
SFDO A\, FEE A EIEMA. TSR
BmHMEN41ZEFH (Dual mode 1) |, i55%
& 15-9,
B~ 2R Serial Flash #373EFA Em<, BIRIEGSERLY
Serial Flash SRIEZIEFHRNEEG S,

REG[B8h] SPI Master Tx /Rx FIFO Data Register (SPIDR)

Bit % BB AiME | FEUES
SPI Master {&i%/#EUX FIFO #E351F28 (SPI Master Tx /Rx
FIFO Data Register)

TERZFL Core =5IZ577885, SPI aTLABHTE XSRS @S, —
MEXETRWIUEIT [SPIDR] &#F28. 2 MCU X¥ SPIDR 1t
BN, Bwusid Write FIFO kikpk. 81BN Write FIFO
B INEIEFT, AL Core 8 SS_ACTIVE, =
Write FIFO 7EXHHVBI, FENGR, MEMESZARIIBA,

7-0 IR R ENNEIREEIXH A, NA RW

EEREIENEN BSEREEE, — M URREME—E8UEH
. mENEINEESES RRESIRMEN. m— =FEEMR
EEN Write FIFO #, iX&SEFTAM SPI &4, TE4AIRAT
BaEREIEIE. SHENERE, BEREINSIESEFE Read
FIFO &1, Read FIFO 5 Write FIFO 21889, 285 16 7ER
FIFO, Read FIFO BFINEALALEH SPIDR Z77851EEY,
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REG[B9h] SPI Master Control Register (SPIMCR2)

Bit " BB AME | FEUER
7 REA 0 RO
SPI Master REfZTE (SPI Master Interrupt Enable)
0: Z& )b,
1: {EBEHH,
6 fsEBErRIT 0 RW

SN MCU Z£1E SPIM HhifiElR, BBA LT768x ALk ks
MCU, FrlA MCU REEEIIHE SPIMSR EH7ZsERRIIA
ERE ST,
Control Slave Select Drive on Which SFCS0# / SFCS1#
5 0: Slave Select {55 (SS#) H SFCS0# 3Kz, 0 RW
1: Slave Select {58 (SS#) H SFCS1# IRzf.,
Slave Select Signal Active [SS ACTIVE]
0: A&@hfE (Slave Select (F=¥<HiH High) .
1: #E (Slave Select (EE54MHE Low) .
£ SS_ACTIVE i&/AARaNERS, FIFO BiBRHBES 1B UEF
HERBEINE. BT SS_ACTIVE sifFRf, AE&EH CPOL/CPHA
IRTE.
ik FIFO iisth$siRAhlRr (Mask Interrupt for FIFO
Overflow Error [OVFIRQMSK])
0: AEFilk.
1: Bl
&% FIFO 8228 SPI 5|£/FSM 5@l (Mask Interrupt
for While Tx FIFO Empty & SPI Engine/FSM Idle
2 [EMTIRQMSK]) 1 RW
0: AFFili,
1: B,
SPI {#{Et&3t, (SPI Operation Mode)
L fsHEE DMA 5Z5MEB CGROM A, SPI A% Mode 0 5

Mode 3,
#* 19-5: SPI i#Fi=t
CPOL:
. CPHA:
1:0 Mode CIOCkI;:Ia”ty Clock Phase Bit 0 RW
0 0 0
1 0 1
2 1 0
3 1 1
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B F22E5 10.2 75 SPI Master B9 AR,

B 24 CPOL = 0, SCK $RZ=1ERzN{ERT A O,
_CPHA = 0, ¥R EHSGEE (low->high) , FEEEREE NES (high->low) &

€.
_CPHA =1, #UEREMEN TSR (high->low) , FEHIEEE ST
(low->high) .

B X CPOL =1, SCIEEBRMETA 1 (5CPOL=0xHE) .
_CPHA =0, #IBREEMENTHEZE (high->low) , HBEEUERE LFEETW

(low->high) .
_CPHA =1, #UEREMERI_ EFrEaEE (low->high) , FEHIEEE TS (high->low) &
€.

REG[BAh] SPI Master Status Register (SPIMSR)

Bit i* B9 BIME | =EURR
{&i% FIFO B238t% (Tx FIFO Empty Flag)
7 0: k= (Not Empty) . 1 RO

1: 8= (Empty) .
{&i% FIFO Bi7hEtR (Tx FIFO Full Flag)

6 0: KX# (Not Full) , 0 RO
1: Eig (Full)
121§ FIFO BZSIER (Rx FIFO Empty Flag)
5 0: k= (Not empty) . 1 RO

1: B2 (Empty) .
EU FIFO SifhEtE (Rx FIFO Full Flag)

4 0: & (Not Full) , 0 RO
1: 2 (Full) ,
i % (Overflow Interrupt Fla
3 i FRERAERR ( pt Flag) 0 RW

5 1 BiBkRIiER.
{&iX FIFO 8% H SPI 5|2/FSM ==(#]hifhEtR (Tx FIFO

2 Empty & SPI Engine/FSM Idle Interrupt Flag) 0 RW
5 1 BiBFRIIER.
1-0 KR 0 RO
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REG[BBh] SPI Clock period (SPI_DIVSOR)

Bit % BB BAME | FEUSU
SPI B3$h/EHE (SPI Clock Period)
SERFINFER SP| XERERWIRLIREIERERE.

7-0 3 RW

Fsck = Fcore / (DiViSOI’ + 1) *2
REG[BCh-BFh] Serial Flash DMA Source Starting Address (DMA SSTR)

Bit i Bg HiANE | FEUSE
SPI P37EA9 DMA skiEkeiattitit (Serial Flash DMA Source
START Address[31:0])

REG[BCh] Y$iZ| DMA_SSTR[7:0],
20 REG[BDh] X3hzZ] DMA SSTR[15:8], 0 RW

REG[BEh] %$i7Z) DMA SSTR[23:16],

REG[BFh] X$iZl DMA SSTR[31:24],
B FESIRTEHYINTERIbIE Address[31:0], EiEEERIRE]
4RI AMEIE,

REG[COh-C1h] DMA Destination Window Upper-Left Corner X-Coordinates (DMA DX)

F.
2 REG[5Eh] bit2 = 1 (Linear Mode) IWEHFRENXETARF
B9 B RIRTRIEIE[15:2],

REG[COh] bit[7:2] X3zE| DMA_DX[7:2],

REG[C1h] Xtz DMA_DX[15:8],

Bit iH BB HiANE | FEUE
DMA HHbitehtadZe Ef X 445
34 REG[5Eh] bit2 = 0 (Block Mode) ItZ57FseE . DMA BIJE
B (Canvas) EBEHIIEAL LA X 44R[12:0],
REG[COh] X3zZE] DMA_DX[7:0],
0 REG[C1h] bit[4:0] ¥3&zE| DMA DX[12:8], bit[7:5] Ffs 0 AW

REG[C2h-C3h] DMA Destination Window Upper-Left Corner Y-Coordinates (DMA DY)

REG[C2h] 3$[z%) DMA_DY[7:0].
REG[C3h] bit[4:0] X$5z%) DMA DY[12:8], bit[7:5] Sfs
F.

Bit iR g HiANE | 7RSS
DMA Brbitihitad%z £y Y 2445
24 REG[5Eh] bit2 = 0 (Block Mode) WtZ17s8ENX. DMA I

0 (Canvas) FEBIEZL LAY 44R[12:0], 0 RW
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A

24 REG[5Eh] bit2 = 1 (Linear Mode) HWE1FeeEN B HE
HIB8IPTFIEIE[31:16],

REG[C2h] %3MZ DMA_DY[23:16].

REG[C3h] X3iZ] DMA _DY[31:24],

REG[C4h] - REG[C5h]: RESERVED

Bit

i BH

RAIAE

FEURZ

7-0

RIEF

RO

REG[C6h-C7h] DMA Block Width (DMAW WTH)

Bit

" B

BRIAE

ZENES

7-0

DMA {EiRIXIREE / (EmEIE[15:0]
24 REG[5Eh] bit2 = 0 (Block Mode) Z1F2EEN DMA B
thEeE DMAW WTHI[15:0],

REG[C6h] ¥$ME] DMAW WTH[7:0],

REG[C7h] X3hzZ] DMAW WTHI[15:8],
24 REG[5Eh] bit2 = 1 (Linear Mode) t&77eeEY. DMA K
Eim% 8 DMAW _WTH[15:0],

REG[C6h] ¥$ME] DMAW WTH[7:0],

REG[C7h] X$RZ] DMAW WTHI[15:8],

RW

REG[C8h-C9h] DMA Block Height (DMAW HIGH)

Bit

% BB

RRIAME

FESE

7-0

DMA {E@RIXIRSE / (EmEB[31:16]
24 REG[5Eh] bit2 = 0 (Block Mode) 125758 DMA BIX
HREE DMAW HIGH[15:0],

REG[C8h] X#iZ| DMAW HIGH[7:0],

REG[C9h] ¥#i7Z| DMAW HIGH[15:8],
34 REG[5Eh] bit2 = 1 (Linear Mode) t277eeEY. DMA 1
&% E DMAW WTH[31:16],

REG[C8h] %$iZ] DMAW HIGH [23:16],

REG[C9h] ¥#iiZ| DMAW HIGH [31:24],

RW
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REG[CAh-CBh] DMA Source Picture Width (DMA SWTH)

Bit W Bg FIME | FEUER

DMA ¥(iFERAYZEE (DMA Source Picture Width [12:0])
REG[CAh] X3RzZEI DMA SWTHI7:0].

7-0 REG[CBh] bit[4:0] %JRZE) DMA SWTH[12:8], bit[7:5] 0 RW

REA.

BARE.

52E % 10.3 TR TINFESANREA.
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19.10 XF5|E
REG[CCh] Character Control Register 0 (CCRO)
Bit i BB HAME | FEURX

FHEFiEE (Character Source Selection)
00b: &8 CGROM A=FEFEIR,
7:6 01b: 4N58 CGROM AFFKIR, 0 RW
10b: APENFF.
11b: RfEF.,
FfI=E (Character Height Setting)
00b: 16 dots; f408*16 /16*16 / A&E*16,
01b: 24 dots; fitN 12*24 / 24*24 | R&5E5*24,
10b: 32 dots; a0 16*32 / 32*32 / AR&EEE*32,
5-4 R 0 RW
1. AFBENFHEESMSEFRAY, ZFF5 <8000h
B M=, RN 8/12/16 dots, H=fE >= 8000h
RERF, BEHN 16/24/32 dots,
2. &8 CGROM 2§55 8*16 / 12*24 / 16*32 dots,
3-2 REA 0 RO
PIER=FTFikIE (Character Selection for Internal CGROM)
HIEF 7Y bit[7:6] = 00b, ¥2i1EERNER CGROM H=FRFH,
FHERWE CGROM &7 ISO/IEC 8859-1,2,4,5, AILASZHFERNX
10 RREMDRNERNES. 0 RW
00b: ISO/IEC 8859-1,
01b: ISO/IEC 8859-2,
10b: ISO/IEC 8859-4,
11b: ISO/IEC 8859-5,
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REG[CDh] Character Control Register 1 (CCR1)

Bit W Bg MAME | FEUER
FXIFF (Full Alignment Selection)

0: FRXISFINRERA.

1. FRXITFIREH .
SFRRTERN, IRFHABESFTINT (FREE) /2,
NETFHEEST (FRHaE) /2, BUETRNFREES

FTFRHEE.
FHE@IEE (Chroma Keying Enable on Text Input)
6 0: FHERET/VIEEHIEE. 0 RW
1. FRHEERTRAFKRNEE.
5 RfEF 0 RO

FFiEtE (Character Rotation)

0: XFAMENERIGHAREN LT,

1: HAtEt 90 B, FEEEME. XFHEMNEEITRAEMN

KA,

REIZAINFENTHRE, ZEESiXMEERME, MCU aILL
FIOBEIREZ178809 Core Busy RHEESETLUFTEY,
FHRBEMA (Character Width Enlargement Factor)

00b: MK 11E ((REFAZE)

3-2 01b: FIK 215 0 RW
10b: MK 31E
11b: K4S
FESEMA (Character Height Enlargement Factor)
00b: Bk 11Z
1-0 01b: FIK 21 0 RW
10b: K31
1b: K4S
REG[CEh-CFh] RESERVED
Bit % BB BIME | FEUER
7-0 REH 0 RO
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A

REG[DOh] Character Line gap Setting Register (FLDR)

Bit

% BB

BRIAE

ZHNE

7-5

K&

RO

4-0

IRENFHITIE (Character Line Gap Setting)
RENFEXNFZEINTIE (BALGR) , SRAXFREEE
WSS T—17, MTIERRELSSeSFRRENE. B
TR FATIREAIRN .

RW

REG[D1h] Character to Character Space Setting Register (F2FSSR)

Bit

% B8

RRIAME

FENE

7-6

KR

RW

5-0

IRENFIAIE (Character to Character Space Setting)
00h: 0 pixel
0t1h: 1 pixel
02h: 2 pixels

3Fh: 63 pixels
FRIAEXENRE, BEEARSZFRIBAIIRE

M gzula]o

RW

REG[D2h] Foreground Color Register - Red (FGCR)

Bit

% BB

RRIAE

FENSR

7-0

BISEIRE-LE (Foreground Color - Red; FFLEHE
k. XFEXRE BT RBiEN)
LiIRTE 256 BAT, Red XIMEALEEFFESAY bit[7:5],
Li%xE 65K AT, Red XIRIZEILLEFFESH bit[7:3],
HIRE 16.7M BF, Red MIMWEAILEFRRAY bit[7:0],

FFh

RW

REG[D3h] Foreground Color Register - Green (FGCG)

Bit

% BB

RRIAE

FENE

7-0

BISEIgE-FEB (Foreground Color — Green; FFEEIHR
X, XPFEXRFEeH BEX) )
HiIRTE 256 BBAF, Green ISINEALLEFFEEAY bit[7:5].
HiZxE 65K BAY, Green XIRZEALLEFESHY bit[7:2],
HiIRE 16.7M B, Green SIRZEAIEFFEEAY bit[7:0].

FFh

RwW

LT7686_DS_CH/V1.5
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REG[D4h] Foreground Color Register - Blue (FGCB)

Bit % BB AMAME | FEUSU
BIS@IgE-%E (Foreground Color - Blue)

70 LiRE 256 BAT, Blue JIRIZEALETFEEHY bit[7:6], FEh RW
LIRS 65K @AY, Blue XIRZEIILETFESHY bit[7:3].

HIKTE 16.7M BF, Blue X3 EItEEFRRAY bit[7:0],

REG[D5h] Background Color Register - Red (BGCR)

Bit iR g HiANE | FEUSE
BE@IgE-1& (Background Color - Red)

20 HIRTE 256 B, Red MYMEAILEFRRA bit[7:5]. ooh RW
LIRTE 65K A, Red XIREIALETFERHY bit[7:3].

HIRTE 16.7M BF, Red MIWEAILCEFRIAY bit[7:0].

REG[D6h] Background Color Register - Green (BGCG)
Bit i BB BME | FEUSES

BE26igE-F8 (Background Color - Green)

7-0 HIZTE 256 BBAY, Green XIREALLEFFFEEAY bit[7:5]. 0oh RW

HiZxE 65K BAY, Green XIRZEALLEFESHY bit[7:2],

HiIRE 16.7M B, Green SIRZEAILEFFEEAY bit[7:0].

REG[D7h] Background Color Register - Blue (BGCB)

Bit i BB MiNE | RS
BE26igE-5& (Background Color - Blue)

2.0 LR 256 BAY, Blue XYRZEALETFESH bit[7:5], ooh RW
L% 65K AT, Blue XSYRZEIALLETFESHY bit[7:2],
HIRE 16.7M BY, Blue XIREILEEFRRAY bit[7:0],
o~ TeEREEHREEWER, F1ERESAIERGHERNE, BNBGSRNFHERUATAREIR
BAER, 7E BTE IhRtchth RaNigEREIE.

REG[D8h] - REG[DAh]: RESERVED
Bit i B *OME | TFEURER
7-0 | K 0 RO
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REG[DBh] CGRAM Start Address 0 (CGRAM STRO)

Bit iR BB AIME | FEUSESY
CGRAM 2ttt (CGRAM START ADDRESS [7:0])
FAFE N FR=aabt,

REG[DBh] X3hzZ| CGRAM STR [7:0]

REG[DCh] ¥Ji/ZE] CGRAM STR [15:8]
7-0 REG[DEh] %#RzZI CGRAM STR [23:16] 0 RW

REG[DEh] ¥Jf%] CGRAM_STR [31:24]
EREL/RERKE (Canvas) ANKEXRMEF CGRAM BIEHE,
FHRE CGRAM HUMHEEIRS S |ZE7EMREHTEY CGRAM AY%Y
12,
R W MCU FESESbes:. 1716, [AiE. AIRE. BR68. NFEMERIRE, YiHE
Task Busy (Status Register bit3) JKEEEE Low,

LT7686_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -192-



JLT7681/7683/7686

TFT-LCD L EIMNZEZEHIE

A

19.11 BiREREHISESE

REG[DFh]: Power Management Register (PMU)

Bit i Bg HiNE | FEUSE
HAEHIEY (Enter Power Saving State)
0: TR M ERBIRT FIEEE,
1: HABREN,
B=M7 AR AN EEEN IEEE: JMERrhBRIRER, Rk
B2, R(HDRER,
7 0 RW
XA bit 5 0 AJLAFEFI%EE , ERRIERESIL bit 425
70, ERXFRTEHEERT, B bit 38 1. MCU &S
R HEBREN A NI ESTFes. MCU RILUGEIXA bit 8¢
BEREIRESSFEENL bit1 (Power Saving) REEMIRARECE
EIERER RS .
6-2 RMEH 0 RO
HHBIERIZE (Power Saving Mode Definition)
00b: >Rf&EF.
01b: FHEZ; CCLK & PCLK £{Z1E, MCLK j84+5H
1-0 MPLL 24, 3 RW
10b: {ABEtEZ; CCLK & PCLK £f=1E, MCLK Mg OSC
ERIRITMER L,
11b: EERIER, ATEIES PLL #{=1E,
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19.12 R RREFEHIFFES

REG[EOh] SDRAM Attribute Register (SDRAR)

Bit i B8 HiANE | FEUSE
& &z, (SDRAM Power Saving)
7 0: #47 Power Down S LA ANBEERR, 0 RW
1: YT Self Refresh ap S LA NEFEETL,
6 It bit XIRIKES 0 0 RW
BANK £=i%#% (SDRAM Bank Number, SDR BANK)
5 0: 2 Banks (Column thtiFK/NRZHE 256 Words) 1 RW
1: 4 Banks

{3ttt (SDRAM Row Addressing, SDR_ROW)
00b: 2K (A0-A10)
4-3 1 RW
01b: 4K (AO-A11)
1xb: 8K (A0-A12)
Flitetik (SDRAM Column Addressing, SDR COL)
000b: 256 (A0-A7)
001b: 512 (A0-A8)
2-0 0 RW
010b: 1,024 (A0-A9)
011b: 2,048 (A0-A9, A11)

1xxb: 4,096 (A0-A9, A11-A12)

%+ 19-6: RRMFH1738 REG[EOh] RIRE

BsS RENETHREFRN REG[EOh] iR B8R
LT7681 ‘

. Bank no: 4, Row Size:
LT7683 128Mb, 16MB, 8M*16 0x29 4096, Column Size: 512
LT7686

AR Ff7as REG[EOh] AUIREELUKERFTERRY LT768x BISTIRE, MRREEREZSNE
e M EGGEEL.

LT7686_DS CH/V1.5
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REG[ET1h] SDRAM Mode Register & Extended Mode Register (SDRMD)

Bit % BB RIAME | FEURR
7-3 Il bit[7:3] #uRES 0. 0 RW

SDRAM CAS #EfzA3[E] (SDRAM CAS latency, SDR CASLAT)
010b: 2 SDRAM clock
011b: 3 SDRAM clock

2-0 Others: {78 011b RW

B LSRR ZEBiINER 03h, 7E SDR_INITDONE
(REG[E4h] bit0) #IREN 1 EHHE.

REG[E2h-E3h] SDRAM Auto Refresh Interval (SDR REF)

Bit iw BB MAME | FEUR
SDRAM RIEREzIRIFTAYE (SDRAM Auto Refresh Interval)
REG[E2h] ¥3RZ SDR_REF [7:0].
REG[E3h] X3izZ) SDR REF [15:8]
MEBRmIFTEY ) 24RHE SDRAM Refresh RUFEHA#IIES Row Size 3k
2.0 RTE, ZHIkiE, 2058 SDRAM 3EE 100MHz, SDRAM AYJR) 00h RW
#EEA Tref 2 64ms, FHH Row Size 34,096, HBAREBRIFHT
BINIZE/NTF 64103 / 4096 * 100*106 ~ = 1562 = 61Ah,
IEFFRR(E3h][E2h] FZIRTE 061Ah,
B RIS ESSZE 0000h, SDRAM HrRIFESWE
1k,

& 19-7: RRWFEFE REG[E2h-E3h] MISERE

Model REGIE3h] REG[E2h]
LT7681

LT7683 06h 1Ah
LT7686
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REG[E4h] SDRAM Control Register (SDRCR)

Bit % BB RRAME | FEUER
7-4 | It bit[7:4] HEES O, 0 RW

Z&HIE (Report Warning Condition)

0: ZRIFEERRESIER,

1: fEREEHIHER.
EEFRMRIEN AR B RATFRIS AL (FTaEEEE
AR ZE 512bytes) | EEHBISAIFIASERE, 2R
SDRAM THEEERA EMEFANER, BBALESEHRBSWME,
MCU AU EIXMIRIEE . XN ESEF LABIREIXA bit
73 0 3ki5kR,
REETHENHNFES835E3E (SDRAM Timing Parameter
Register Enable, SDR_ PARAMEN)

0: ZIFETRAFNNFESHEFS.

1. FEREETAFNNFSHETSR.

ERFAGEHANEHBER (Enter Power Saving Mode,
SDR _PSAVING)

021 ML BaHANEHEET.

13 0 p9EAE: BRBHEBEER.,

HITETHAEFEVNBER (Start SDRAM Initialization
Procedure, SDR INITDONE)

0 B 1 B9 BEPTETREFIINER. B bit

0 1" RERETREFESWIRHRTLL 0 RW
WENT. —BHE 1 /5, SGEEESH

0.
120 B9 AFEEECRUFE.
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TR AEFR FE17e8 REG[EOh-E3h] REZ SDR_PARAMEN (REG[E4] bit2) 1 BB,

REG[EOh] SDRAM Timing Parameter 1
Bit i BE HAME | FEUR
7-4 REA 0 RO
Load Mode #$% Active/Refresh a5 SHIASE (Twvmrp)
0000b: 14> SDRAM FEHA
0001b: 2 4> SDRAM FEEA
3-0 0010b: 34> SDRAM FEHA 2 RW
1111b: 16 4~ SDRAM EEH
REG[E1h] SDRAM Timing Parameter 2
Bit i BE HAME | FEURX
4 BzIRIEEE (Auto Refresh Period, Trec) g AW
Oh — Fh: 1~ 164 SDRAM [EHA. (#0_E REG[EOh] bit[3:0])
3.0 Bt SELF Refresh-to-ACTIVE &3 SHIEHER (Txsr) 7 RW
Oh - Fh: 1 ~ 16 4~ SDRAM JEHE.
REG[E2h] SDRAM Timing Parameter 3
Bit i BE HAME | FEURX
Pre-ch mSNE Tre, 15/20
4 re-charge f SHIEHR (Tre, 15/20ns) 5 RW
Oh - Fh: 1 ~ 16 4> SDRAM [EHA,
WRITE R Ti T o
3.0 ecovery Time (Twr) 0 -y
Oh - Fh: 1 ~ 16 4~ SDRAM JEHA.
REG[E3h] SDRAM Timing Parameter 4
Bit i BE HME | FEURR
4 Active-to-Read/Write BYZERASE (Trep) 5 RW
Oh - Fh: 1 ~ 16 4> SDRAM [EHA,
Active-to-Prechar BE (T
3.0 ge RIBFIE (Tras) 6 RW
Oh - Fh: 1 ~ 16 4 SDRAM [EHA.
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19.13 12C Master H1za2

REG[E5h-E6h] 12C Master Clock Prescaler Register (12CMCK)

Bit i Bg HiANE | FEUSE
12C Master B38BT (12C Master Clock Prescaler [15:0])
7-0 REG[ESh] X$RE I2CMCK[7:0]. 0 RW
REG[E6h] X3RZE] I2CMCK][15:8].

REG[E7h] I12C Master Transmit Register (I2CMTXR)

Bit " BB EIANME | FHURIU
7-0 12C Master {£i£351F88 (12C Master Transmit [7:0]) 0 RW

REG[E8h] 12C Master Receiver Register (12CMRXR)
Bit i% B MAME | FEUEY
7-0 12C Master 1EI5TE88 (12C Master Receiver [7:0]) 0 RW

REG[E9h] 12C Master Command Register (I2CMCMD)

Bit i BB HAME | FEE
#iadS (Start Command)
7 Write 1: =4 (BEE) FHEM. 0 RW

It bit SWEEFENERR, EBUXA bit Kz 0.
#ZRas$ (Stop Command)
6 Write 1: F4EE1EEE, 0 RW
It bit AFHFEENERR, EBUXA bit tEkiz A 0,
iZEBAFS (Read Command)
5 Write 1: M Slave SE803E. 0 RW
It bit SWEEFENERR, EBUXA bit Kz 0.
BAS (Write Command)
Write 1: %4 Slave i\,
It bit AFHFEENERR, EBUXA bit thkiz A 0,
o ERFIBEANABERR R L.
A4 Ack {8 (Acknowledge Command)
Write 0: 1% ACK,
Write 1: X NACK,
HIEELXAN bit xiE5E) 0,
2-1 R{ERA 0 RO

LT7686_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -198-



JLT7681/7683/7686 TFT-LCD AENEIZHIS

Bit i BB ]iNE | IR
IE7iEE% (Noise Filter)
0 0: Z&Ik, 0 RW
1: {#F8E.

REG[EAh] 12C Master Status Register (12CMST)

Bit %" BE ME | FEUER
Acknowledge #§IAE (Received Acknowledge from
Slave)
7 0 RO

0: #EUWE Acknowledge,
1: 1&BE=F Acknowledge,
12C ILEAZS (Bus is Busy)

6 0: HENRT, 7£ Stop ESHOTNEIRS, XA bitZTH 0. 0 RO
1: ICRURTS, 7 Start (SSHUNERS, XA bitEH 1,
5-2 KAfEF 0 RO
12C {E464K7S (Transfer in Progress)
1 0: HEE5THAT. 0 RO

1: BERIEEHTT,
{hFIK7S (Arbitration Lost State)
2 LT768x kX tF, (Arbitration) B, XA bit £1&6% 1.
0 — Stop EEHMNE, ERHREHEX, KEXEE 0 RO
Arbitration LRI, RS LT768x A 12C Master £3Rzf) SDA
1, BEEHER Master 245 SDA I8z 0,
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19.14 GPIO &H1F28
REG[FOh] GPIO-A Direction (GPIOAD)
Bit % B9 EAME | FEME
GPIO A Atsith/fAIEH (GPIOA In/Out Control)
7-0 0: . FFh RW
1: B,

REG[F1h] GPIO-A (GPIOA)

Bit iX BB HAME | FEUER
GPIO A {A%iiE (GPIOA Data)

Write: 185 GPIOA i HEE.

7-0 Read: Hf GPIOA jEEUSNEUE, NA RW

GPIOA[7:0] iBFEAL 1/0, XE3S|#5 DB[15:8] £=, RE
MCU &5k 8 [ OiE= ek OHE=UAT GPIOA A eJLAFEA.

\

REG[F2h] GPIO-B (GPIOB)
Bit i B3 ROME | FEUER
7-5 | =M NA NA

GPIOB[4] #iiE (GPIOB[4] Data)
Write: %% GPOB[4] g9%HEUE.
4 Read: F GPIB[4] IEEUMAEEE., NA RW
127~ GPOB[4] HIHHZEES KO[0] HZ=3|M)., GPIB[4] K%
HEUES KI[0] HES|H.
GPIB[3:0] #E (GPIB[3:0] Data)
Read: H GPIB[3:0] iZEUSHNEGE.
3-0 $27: GPIB[3:0] BUMINEEE { A0, WR#, RD#, CS# } H=3| NA RO
. RIRMEETNEE, FREE MCU R EMIER AT LAE
Fa.

REG[F3h] GPIO-C Direction (GPIOCD)

Bit iH g EiAME | FEUE
GPIO C Bt/ AIZH (GPIOC In/Out Control)
7-0 0: i, FFh RW
1: BN,

LT7686_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -200-



JLT7681/7683/7686

TFT-LCD 4B MERESIS A

REG[F4h] GPIO-C (GPIOC)

Bit i BB FME | FEUEX
GPIOC[7] #iiE (GPIOC[7] Data)
Write: &% GPIOC[7] B9&HHEE.
; ~ Read: H GPIOC[7] EEUSAEYE. NA RW
7. GPIOC[7] RytHEES PWMI0] =51k,
GPIOC IhRERABTE PWM 5 SPI Master BITHAEHEE 1 ERT A REfE
F.
6-5 NEdzs NA RW
GPIOC[4:0] #4#E (GPIOC[4:0] Data)
Write: &5 GPIOC[4:0] AYiHEDE,
4-0 Read: Hi GPIOC[4:0] iEEUSNEIE. NA RW
GPIOC[4:0] 5 { SFCS1#, SFCSO0#, SFDI, SFDO, SFCLK } #=
S|#l, RBTE PWM 5 SPI Master HITHREHRZE L ERS A BEfE .,
REG[F5h] GPIO-D Direction (GPIODD)
Bit " B8 FME | FEUES
GPIO D Atgit/sNEEl (GPIOD In/Out Control)
7-0 0: i, FFh RW
1: BN,
REG[F6h] GPIO-D (GPIOD)
Bit i B8 FAE | FEUSEU
GPIO-D i (GPIOD Data)
Write: &5 GPIOD[7:0] RIHEIHEUE.
Read: g GPIODI[7:0] iEEUSAEIRE.
7-0 GPIOD[7:0] &5 PDI[18, 2, 17, 16, 9, 8, 1, 0] &£ =73|§], NA RW

GPIODI5,4,1,0]RB7E LCD FmEiiEaLeinny 16 8¢ 12bits By
BefEA, GPIODI7,6,3,2] MRBTE LCD FFEEUER IR 16bits
A9 BE(EF.

REG[F7h-FAh] k{EH.
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19.15 BRI HIFFES
REG[FBh] Keypad-scan Control Register 1 (KSCR1)
Bit i% B8 HiAE | FEUE
7 R, BELAHIZA 0. 0 0
Kizi@issl (Long Key Enable)
6 1: {F88, KIREEERHE KSCR2 bit[4-2] 1®7E, 0 RW
0: ZIk,

jtifstREmpbs (Short Key De-bounce Times)
LA R R A ESR,

00b: 4
5-4 0 RW

01b: 8

10b: 16

11b: 32
ESEIEH (Repeatable Key Enable)

0: Ik,

1: f58E,
WMERERIGEAIE T, HEKREWEILNER T, AEHssE
3 SEELNSZEINBRRRHET EA HiggE+ T, B2 MCU ©iR 0 RW
BEXRBhRPTER, BNWSEARZET— T, EAFEHERAS
HE LR ITESFICRE 1; MR eI A R EF
WTRYBTTRIZ LAMIZZRTARTRYE), RIEFRIEIRFPIT=4E, MCU
WMREBRITIRRIFHT, NRSTERRARTIENR.
8 5135E3E (Row Scan Time)

AT Tkevek = (1/ Fsysck) * 2,048
BEBEPE—SRIRERENT

000b: Row Scan Time = Tkevcik
001b: Row Scan Time = Tkevcik * 2
010b: Row Scan Time = Tevck * 4
2-0 011b: Row Scan Time = Tkevcik* 8 0 RW
100b: Row Scan Time = Tkevcik* 16
101b: Row Scan Time = Tkevcik * 32
110b: Row_Scan Time = Tkevcik * 64
111b: Row Scan Time = Tkevcik * 128

LT768x 12t 5*5 REMMFZEN, BEBMHIH—RBRIEN:

Row Scan Time * 5

LT7686_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -202-



JLT7681/7683/7686

TFT-LCD 4B MERESIS A

REG[FCh] Keypad-scan Controller Register 2 (KSCR2)

Bit

" B8

AAIAME

FERT

{BI2I%ER (Keypad-scan Wakeup Enable)
0: MREEINREMZELL,
1: IRAETHREME(ERE,

R/W

BRI Er (Key Released Interrupt Enable)
0: ZFBEIREMREMET, RBP4,
1: SFEIREAREET, Bhl=4.

RW

EnEdjE!

RO

4-2

KigiEAaadE (Long Key Recognition Factor)
XEEERERATIE, BRESLFHATSRZETSHIA
g, #EHRO0~T,

LongKey Recognition Time

= RowScanTime * 5 * (Long Key Recognition Factor
+1) *1,024

RW

1-0

1&52% (Numbers of Key Hit.)
00b: [ REIREHIL T,
01b: —H#4Z T, REG[FDh]2&H#HT.
10b: P MZHEBIET, REG[FEh] LR/ MLHED.
11b: =MZEHIET, REG[FFh] £RFE="MEHE.
ANERAEEE —NERREB TR B iR siE
T, WxAMz&EE 0,

RO

REG[FDh] Keypad-scan Data Register (KSDR1)

Bit

" B8

AAIAE

FEURZ

7-0

$58268 1 (Key Strobe Data1)
XIRIASERD 1 UL . EBIT— N B AR BT ERIE T
B9, MtEFEESEZ] FFh,

TBD

RO

REG[FEh] Keypad-scan Data Register (KSDR2)

Bit

in BB

BRAE

ZENE

7-0

1%i#53 2 (Key Strobe Data2)
XYRIAYHERS 2 L . eI — 1 RB A B B ERE T
B, NtZFEs<ER FFh,

TBD

RO
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REG[FFh] Keypad-scan Data Register (KSDR3)

Bit i BB iNME | RS
#5526 3 (Key Strobe Data3)

7-0 | XIMAYERS 3 #HRT. EEI— M RBERIREEIRERR | TBD RO
THIE, NtEHFEESEIE FFh,

LT7686_DS_CH/V1.5
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20. HEER

m LT7681/LT7683/LT7686 (128Pin LQFP)

——— =
H % ’_l’
il

= 2 (P

DETAIL: F

-0 —e|

/</ C’ 1

BASE METAL ‘IR

M
P

VV\'l I'H PLATING

SECTION B-B

20-1: 128Pin LQFP SMIRTE

7= 20-1: 128Pin LQFP RI&#)

Millimeter Millimeter
Symbol - Symbol -
Min. Nom. Max Min. Nom. Max

A - - 1.60 D1 13.9 14.0 14.1
A1l 0.05 - 0.15 E 15.8 16.0 16.2
A2 1.35 1.40 1.45 E1 13.9 14.0 14.1
A3 0.59 0.64 0.69 eB 15.05 - 15.35
b 0.14 - 0.22 e 0.40BSC
b1 0.13 0.16 0.19 L 0.45 - 0.75
(d 0.13 - 0.17 L1 1.00REF

cl 0.12 0.13 0.14 0 0 7
D 15.8 16.00 16.2
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21. [RFicR
#*=21-1: HIEBIREICH
] %% B H P kR i BB
V1.0 2017/8/1 Preliminary Release

1. K5 6.1 T IEMEEXTF OD (Page23) K&
3 ARTEMESIRIHER (Page25) .

2. & Pin ) SFDO, SFDI 38R,

viac 2018/12/16 1 3 pepgse s-2: eaSsE () .

4. [BME 7-11 MCU’s 12C IiFE. B 15-6 ~
15-9 SPI [AFHIRTFEL.

1. 18358 13.1 TTREFEFR

V1.2 2020/4/28
2. fEdisk 13-1~8-4, 1PN 13-1B
V1.5 2022/4/18 1. IEREEiE
22. hR#isiER

AXHZIINBTRIHSHE, EREEHEEMBEEABAIRTFSMHRNTE. AMHCHZERE
REEZIRY, BRRFHFSAII I ERIRBRIIMEAEEBEARE, XHRREINNAERFXATS

%, FAFSENMRILECENAEFATER—SEN. FFESMREEASRBERNRIER FERE R
HUEESUHAIRE, BXEHTRER, BHEEAIANLG Http://www.levetop.cn
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