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High Performance TFT-LCD Graphics Controller

1. SRNME

LT7680x-R 2JLFXEEE TFT-LCD BINEE~EH . HEERITIREHE
) MCU $SFrERRE TFT FIIARSEELS TFT IKa8s (Driver) , 7R

SUHEIFZINE. PIP (Picture-in-Picture) . JUAEAEEIE, KB TIE ':r Tv—
ARBRMERIN, EAKBBEE MCU ABEFERTEENE, ™ R
LT7680x-R thSSAFRI ETAWER, LA 3207240 (QVGA) 2| LT7680x-R
1280*1024 (SXGA) , BRFENISZIE 16/18bits i RGB 1. LCD

e Controller

LT7680x-R 373%F 2 # MCU &80, 518 3 £ SPI. 4 £ SPI &0, ATIA
FIZEREDVERNE MR, LT7680x-R P9 128Mb BWTE, AILS
PR

&2 1bit 19 2 IMNEIBIAEGE 18bits Y 16M BIBER. FENERN/DHEERA MCU ERHE(F EAYR
18, LT7680x-R W/ LALES (2, XiFEA. B EfiZk. HE. =/, . BREFSEE, Fit
PERATRE(HEZIMES (22 (BTE) M T oS BEIR(E, MNERiEsE. EBEESS. EE (PIP/FEEMm)
RERREERERENEE, AR TR ErsEE, Emeest R AR MCU BkithaTtiE, R
{FFEERY SPI #O&88R/> MCU I/0 OMFEK, MAYAT TFT FEmAEFH MCU, LT7680x-R EARIERL
BEEEIES TS TFT-LCD BB T =ML, KRB, SIHREESYL. TlHigsE. Tldshl. BTHYEs. BT
®E. AVEO. NREE~R.

1.1 AERHIRE

LT7680
2D LCD
MCU TFT R
Mcu PINE BitBLT | [~|Driver I/F| | reenm | TFTPanel
1
¥
. SPI
Register | [« Master SPITTE SPI Flash
A [ Fontrow|
Font ROM
RaM | [or| (o] [PLEomtROM |
GPIO ! i
GPIO NE /0 T o > PWM PWM 1E Back-Light
Gen.| |PO

1-1: LT7680x-R FIZRI51RE
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1.2 RERMAKBIRE
EEFIIIIFIITIITIAIIIIIIITIIIIAIIIIIIIIIIINIINI 1
i System Board Key SPI E R
: : Progress Bar-2 \\\ 1 //
. [ LT7680 TS
: LCD Controller :: - o I
i LCD Module
/;st.:\\ ——
vy
MCU LT7680 X —
LCD Controller \ L =

1-3: LT7680x-RiEHTE LCD &R Lt
1.3 BIS(ER
£ 1-1: BESig
i = § % REETAE o= &
LT7680A-R QFN-68 (8*8) 128Mb 1280*1024 65K &
LT7680B-R QFN-68 (8*8) 128Mb 480*320 65K &
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2. TheEEN

MCU S|
B 37FF 3 4 SPI. 4 £ SPI BB,

ETAEF
m i 128Mb IE=RTE,

RRBFEIER
m 1bpp : B (1bit/&ER) .
m 8bpp : ¥ RGB 3:3:2 (1 byte/RER) .
B 16bpp : ¥ RGB 5:6:5 (2bytes/&x) .
> Index 2:6 (64 R5|&/1&X, SEBERM)
> ORGB4:4:4:4 (4,096 &3|&a/1%%&, &R
EEH)

EREOS P
m 4% 16, 18bits RGB EOMER.
B STFROHER:

» QVGA : 320%240 *16/18bits TFT

> WQVGA : 480*272 *16/18bits TFT
> VGA : 640*480 *16/18bits TFT

» WVGA : 800*480 *16/18bits TFT 5

» SVGA : 800*600 *16/18bits TFT 5

> QHD : 960*540 *16/18bits TFT

» WSVGA : 1024*600 *16/18bits TFT
> XGA : 1024*768 *16/18-bits TFT &
» SXGA : 1280*1024 *16/18bist TFT &

ERUIEE

B TEHMERETBITEN 41 32*32 NERSHR.

B REEMERIEE: EUERATERAT LCD
ERA/NES, XEEGA LA EHE R L
BINRN.

B RHEFE (PIP) 87 EF PIPRIERX
1% BN PIP IBEREEMENLE, M
PIP1 #lE 2/~E PIP2 B LE.

B YRZERERNE: JLUEERERXZEY]
BRERTIE, XFERNNERTR.

B TRIGEERT TR B ER IR,

B FRGHEE. EEHSKEEHRERIIEE.

B 18 (Color Bar Display) : EXBXH
EETRAEBENEIENER MR LALAE &
HNANER, EOADHEERA 640%480 K5,

B STRIERIIEE.

XIR{EHSIZE (BitBLT)
B 9% 2D BitBLT 5|2,
BRI ESHIERIhEE.
RHEERERIE,
SLMERAIEIZRIERINEE:
> IRFAPEN 8*8 EIfREL 1616 B,
REFNEGER— ERI8E:
> BEEEIEE (Chroma-Keying) : 1RiE
EHEEEGSEEN RGB IEBRS
> BfEEEBER (Window Alpha -
Blending) : tRIBIEEXIZARIEHER
RN EBRRS.
> BEEEGEPEKEX (Dot Alpha -
Blending) : tRiE RGB 18X MEREE
R EGRE.

N{IERINESS
m RMES. &, Hk. BE. SR, G
fIET/ SR ERE,

SRNFIEE

m Y7 ISO/IEC 8859-1/2/4/5 i 8*16, 12*24,
16*32 S8,

B YREHFEREBENFEFHRELEF (8*16,
12724, 16*32) ,

B RHAER TR,

B REESKERAFE (*1,%2,*3,*4 %) .

B 7Y 90 EhEE.
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TFT-LCD L EIMERZESHIE A

SPI Master R H
B STRFIMEBER{TINZ (Serial Flash) #iESHIZEE
EEFX,
B FFEIRE SPIFE,
m 12t 16bytes EEX FIFO K 16bytes A
FIFO,

B 7£ Tx FIFO =2i5=F 8 SPI Tx/Rx 5|2 HERT
Sk A,
PWM 8@\

P 2 48 16bits 115188,
B AR TEEHAE.

GPIO FRE
B ESREM 94 GPIO EO.

=P E
B RHEIREHMEN. INEMRGEMMRGRSE

i,

=Lzt
m Rt 3 FEEBEIL: S (Standby) | KER
(Suspend) SEER (Sleep) &=,
B ST3EHER MCU %8S,

Bd¢h (Clock)
m OEEETRERFL PLL, SRAPIEBAT SR, SMEE LCD B
. PEBERAITERSH,

IR R
m VDD HB[E: 3.3V +/- 0.3V,
m [E 1.8V LDO,

s
B QFN-68Pin 3,
TIERE

m -40°C~80°C,
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3. ShMuE

~
)
o
o
0.

TEEE
ESnSwsSS$=s2wonnn v o
OO0V IS3I woOVOO U ®BU®
C>0A0I>00>>>>>27 > >

PDI3] VsSs
PD[4] .
PD[5] VSss
PD[6] VvDD_C
PD[7] vDD
LEVETOP ;
PD[10] e C
PD[11] VvDD_C
Por LT7680A-R
PD[13] VDD

PD[14] SFDI, GPIOC[2]
PD[15] LT7680 B - R SFDO, GPIOCI[1]

PD[18] SFCLK, GPIOC[0]
VDD SFCS[1}#, GPIOC[4]

PD[19] SFCS[0]#, GPIOC(3)]

PD[20] INT#

PD[21] GPIOA[7]

PSMI[2]
SCS#

3-1: LT7680x-R S|iEl (QFN-68Pin)

LT7680x-R_DS_CH / V3.0
-
©Levetop Semiconductor Co., Ltd. Page -11-



JLT7680x-R TFT-LCD £ ENMEEEIE A

H

. SIENSSiREA
4.1 MCU EOREES (2 tR5I6HD)

®A-1: MCU EORERES

s E = 1/0 Ih &g % B
MCU EOiRE
PSMIZ] LT7680x-R Rz#FE1 3 & SPI & 4 & SPI &=, i/ PSM[2] W
8~9 WITIERISERA.,
PSM[0] .
PSM[0] = 0, #E#%E0 3 £zt SPI &z
PSMI[0] = 1, &R0 4 2= SPI &=

4.2 MCU&EOES (51ES1EHD)

#F4-2: MCU &OEE

Hs S|HIZ R 1/0 I &6 iR BB

SPI RORMHMES

MCU &0 SPI Y, 5| aEBORMES.

4 % SPI BN GES

16 SDI | | 72880 4 % SPI 18z, SDI RFRBOLKUEBAN, tEHERKCRE
MCU g9 MOSI #H(EE,

3 & SPI HiR(ES

fE880 3 £ SPI 53, SD X% 3 £ SPI AUXAEEL5|#.

17 SCLK I

15 5D 10
SDO 4% SP SIBSRILIES

FES0 445 SPLEEE, SDO RS CIAIEIHE) MCU B MISO
WA,

11 SCS# I SPI REES
FES01 P fist, SCSH{LE SPI F(ES.
RIS S

19 | INTE | O | MRmAORMRSEERE, LB IMERAERR, P — P
ERIMCU,

LT7680x-R_DS_CH/ V3.0
1

©Levetop Semiconductor Co., Ltd. Page -12-



JLT7680x-R TFT-LCD £ ENMEEEIE A

4.3 LCD RIEOES (22 1RSIE)

% 4-3: LCD B#EOES

i) Sl 1/0 I && i% BB
LCD 2%
AHEHES TFT-LCD BRNEUER S, AIEBS e kiREIEREE
JHRIAY RGB 24k,
Pin TFT-LCD Interface
16bits 18bits
GPIODI6]
2~1,
68~66,| PDI[23:18], PD[10]
64, PD[15:10], 10 PD[11]
63~58,|  PD[7:2], PD[12]
56~51 PD[13]
PD[14]
PD[15]
PDL18]
PD[19]
PD[20]
PD[21]
PD[22]
PD[23]
BB EY LCD #UER LS GPIO S 2ie a5 M=, 40 LCD
IRE /9 18bpp THaEES, W PD[17:16/8:9/1:0] #EN A GPIO
5B,
LCD FEFEMES
49 PCLK O | FEERMESEEEEAR TFT WS, ESAN
EB PPLL 3RE0F=4E,
46 VSYNC o LCD EERFES . o
HEHRDES VSYNC EEZERN TFT KapEOms.
47 HSYNC o LCD KERZES )
IKFEZHS HSYNC EEE=EARY TFT IKanEOif S,

LT7680x-R_DS_CH / V3.0
e
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JLT7680x-R TFT-LCD £ ENMEEEIE A

Hs SI)&TR I/0 1) g€ i BR
48 PDE o LCD RREREEqE
WESHIERZEA TFT ez OREIEERE SRR ES.

4.4 HMERERTT Flash/ SPI Master (2 (5 {R3IH)

* 4-4: JMERER1T Flash / SPI Master (5

Hs LRt 1/0 Ih &€ i% BB
SFCS[0]# 4MEB Serial Flash #0 5§22 SPI #0 & Hi%iR(EE
20 GPIOC[3] IO | anERER1T SPI ThaewiEtae, NIATLLAGLLS IBIigRL GPIOC[3], 2k
INSIENINEE,
SECS[1]# 4MEB Serial Flash #1 s§2 SPI #0 & H%iR(EE
21 GPIOC[4] IO | anERER1T SPI TheewEtae, MRJLABLLS RIiZAL GPIOC[4], Bk
INSIENINEE,
HpEB SPI BRITIRE(ES
SECLK L5 | SR TR ME S, ERERISMEE Serial Flash 52 SPI %
22 o |=
GPI10CJ0]

ANERER1T SPI ThAEMHIESRE, MIBTLAEILS 1Bl GPIOC[O], Bk
INEINIDEE.

LT7680x-R fY SPI #iEMHES / EmEMBA (MOSI)
LT7680x-R i BUEZIFMEBAY Serial Flash 52 SPI JTti4.
Bz (Single Mode) : SPI Flash 5% SPI JTHHIEUERAN. X

»3 SFDO 0 F LT7680x-R M=E2MEH.
GPIOC[1] WiEL, (Dual Mode) : BESRIENEEIE#0 (SI00), {R7ES

47 SPI Flash DMA &z, FE%4.

WNERER1T SPI ThEewizEae, MIRTLUSILS IRikRk A GPIOC[1], 2K
INEININEE.

LT7680x-R iY SPI ZiEMNES/ ERAMELE (MISO)
LT7680x-R HI4M3BAY Serial Flash 52 SPI oi4EENEUE.
EiE5 (Single Mode) : SPI Flash & SPI JTiaOEGIH, X

o SFDI o | LT7680x-R == W
GPIOC[2] WiEL, (Dual Mode) : BSERIENEEIE #1 (SIO1), XFE

247 SPI Flash DMA XX FEXL.
WNERERTT SPI ThResEsse, MIRTLUSIS g8 GPIOC[2], 2k
INSIEININRE,

LT7680x-R_DS_CH/ V3.0
1
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JLT7680x-R TFT-LCD £ ENMEEEIE A

45 PWMI{SS (2{RSIH)
+£4-5: PWM (2

s SIS 1/0 Ih &€ i% B8
PWM #0 @iiES
EA— AR PWM BIHH(ES, SJLARSKEES TFT BRYS

PWMIO] HREEMETTH, PWM MRS TR HSERIRTER.
INITDIS PWMIO0] iXtRS|HIFESNI (Reset) [EHBHSAZINITDIS [FFHE
44 10 | =3I, SARLwENEEABIAGHKER, WEEN [FF
GPIOC[7] FR] THRSER L, NERAESMNGE AR, NSRS UE
CCLK SEafL, BB [FFVER] TORSHE(ERE (Enable) .

S IESGPIOC7] £=, WIRPWMEEERE, EIAGPIOC[7] 2
MAIERERRRERFRIIMES (CCLK)

PWM #1 iG55

45 PWMI[1] 10 | LEA—AIRERFLRS PWM BIHES, LAk TFT RIS
YeEcEEMT. PWM REIHIEI A2 RS FRIER.

4.6 GPIO (5SS (7 tRSIi)

#=4-6: R I0OES

Hes S|BI=FR 1/0 I &€ i BB

GPIO /SN ES
18 GPIOA[7] IO | GPIOA[7] /@BFE! 1/0, 15|MAYE HIRX AT MBS FEERIE

E.
GPIO /BN ES

44 21 GPIOC[7] AYkaiHEHES PWMI0] HZ=5(R],

20: 24: GPIOC[7] 0 GPIOC THRERBTE PWM 5 SPI Master BITHREMEE LERT A BE(E

23, 22 GPIOC[4:0] F3; GPIOC[4:0] 5 {SFCS1#, SFCSO0#, SFDI, SFDO, SFCLK}

=35I, RBE PWM 5 SPI Master RITHREHRZE LERY A BEER.
XS AV AR A R S F R KIRE.

GPIO fith/BINES

GPIOD[7] AyiaitHi#dES PD[18] H=5(M).

64,51 | GPIOD[7:6] IO | GPIODI[6] Hkti#dES PD[2] =550,

GPIODI[7:6] RBTE LCD FrAER\ELiRpy 16bits RIABERE
A, XE5|Rm RN AT 2 RS TR KIRE.

LT7680x-R_DS_CH/ V3.0
1
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JLT7680x-R TFT-LCD £ ENMEEEIE A

4.7 E{i{ES (1 1RSI

F4-7: BlulsS

Hes SIEETR 1/0 I g& i BB
SHHANES

10 RST# I/O | 24 RST# = 0 BF, FE4EF 256 MFFHEEHKE, LT7680x-R ¥
FESENE.

4.8 HIFESHHMES (25 tR5IH)
®4-8: BESHHES

S SIHIZR 1/0 I g€ i BB
gl (Crystal) / B3¥HES WA
3 I S [N E/MERERR, NAEPRIREBIRENGS, BFEAERS
IRELEINEPITHMES eI L R LA, BRI (OSC) SeEfE
AMHz ~ 12MHz ],
4 O o i (Crystal) fth
5 |BERZEINTREIR, ANEPRIRBEEHES.
6, 13, -
27,31,| VDD C PWR T&%ﬁmtﬂ . .
I - 1R VDD_C 3IHAAHE— 1uF I 0.1uF SRz,
5, 12,
25, 30, .
3 42 VDD PWR | 3.3V E3iEEA
50, 65
7,14,
26, 32,
34, 35, VSS PWR | GND i&it
37, 41,
43, 57,
- Thermal Pad - R
IC S EP R R BRI,

LT7680x-R_DS_CH/ V3.0
1
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JLT7680x-R TFT-LCD £ ENMEEEIE A

5. BS3H
51 (iRIRSE
*®5-1: ASIRRESHE
75 S HER s HE B
Vbp FEIREBE -03 ~ 4.0 %
Vin ZIERNBE -0.3 ~ VDD+0.3 v
Vour B ERIHAEE -0.3 ~ VDD+0.3 \%
Po BRI <300 mwW
Torr TERETCE -45 ~ 85 °C
Tst i RE e -45 ~ 125 °C
TsoL ReIHERE 260 °C

B BRARMRMEREBHZTIEEEN, ShEVERE. #HELECRERETZeERN,
HINREIER, BEHFAmERIERENBIMREETT. BSSHENX TR ETIFEERFABERIE
REEMEREEETRONR A TRERMARESHWE. YT REE L TRENSE, FErT
RIEEREE, (BRI ESIERIRT BREERE.

52 FSHSSH

*5-2: BSSHE

7S s ¥ ik F H# |=JJE | HEE RXE| B
Vbp T{EBE 3.0 3.3 3.6 Vv
Cvop PE2EZRS 1 - 10 uF
loprr TEERR e 1 60 mA
lste RRLEBIR ol 30 mA
Isusp NEEND e 1 10 mA
lstp RERRFE IR el 7 mA
Trvp =N Wb N ] VDD Ramp 35 | ms

Upto33V
fF%A S PLL
Vpop = 3.3
Fosc iR (0SC) #R V. iEm o2 10 MHz
Fvco VCO HyHsmER 100 500 |[MHz
Tiock Lock Time B3 500 | us
CLKmpLL MPLL g (MCLK) VDD =33V 133 |MHz

LT7680x-R_DS_CH/ V3.0
1

©Levetop Semiconductor Co., Ltd. Page -17-



JLT7680x-R TFT-LCD £ ENMEEEIE A

7S S 8@k 5 & |BRIVE HEE RXE| 2
CLKcpLL CPLL #iHsi= (CCLK) VDD =33V 100 |MHz
CLKppLL PPLL &itHsm=R (PCLK) VDD =33V 80 |[MHz
B0 MCU &M
CLKspy N BT ES 50 |MHz
HthmHmASRE (CMOS 3-State Output pad with Schmitt Trigger Input, Pull-Up/Down)
ViH BNEREAL 2 3.6 \Y
ViL BNREEL -0.3 0.8 Y
VoH Tl af==EE YA 24 \%
VoL (e AL 04 Y
Reu s avi=z] 2] 34 41 64 | KQ
Rep THIFEME 33 44 79 | KQ
Ve TR R SRYEE 1.5 2.1 %
Vin e R R ERAEE 0.8 1.3 Vv
Vhvs IRt 200 mV
lLeak BNIRER -10 +10 | pA
Vsiew BBE LT/ TR 1.5 V/ns

1 (% :Vop=33V:Ta=257C)
B 2 EAEMAEBER T, LASRO SPI O,
B 3 (FRRIRIINSEB TN,

Xi - ‘ﬂ'.".-'f".IJ.""'.?, I |_‘_f VAN XD
R; C4 Ly
E[E: R1 =50Q (25-100Q) , L1 =3.4mH, C1 =13fF, CO = 2.8pF

5-1: RIRFHBIEE

12 3: NEBREaIZINER PLL Bi3E IR thia HAT AR E=aIaT A,

LT7680x-R_DS_CH/ V3.0
1
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JLT7680x-R TFT-LCD £ ENMEEEIE A

6. PSS 5E(I
6.1 HIMES
LT7680x-R #IEREBINALIEERET 3 4 PLL FBER, 124t 3 AltES:
m CPLL : 774 CCLK #2{ft MCU #2[0. BTE 3|2, 4£E3|%. = DMA 3|E(FH.

B MPLL : ™4 MCLK LURHHERE B ~AFEH.
B PPLL : ™4 PCLKiZfit LCD BRI IERR,

3 4 PLL #yHsiERER 2 3 BIhzAY PLL 788185, Four ME—AHRY PLL BHSER, HAR
B
Four=XI* (N/R) + OD

X 2IMEPERIR/ATEMEEA, BMAER XI/R A~/F 1MHz, BRUMES TMHz, R 28RS
EYER(E (Input Divider Ratio) , N"F 2 ~ 31 Zjg), OD RiaHRInzstt=(E (Output Divider
Ratio) , aJLUgRk 1. 282 4, N 2 Feedback Divider Ratio of Loop, ££9 /N bits, FUENT

2 ~ 511 2Zjal,
Fz6-1: PLLFEHRE (1)
. Input Divider . Feedback Divider
R[4:0] Ratio (R) N[E: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: PLLHEFHRILE (2)

OD[1:0] Input D(iéig)er Ratio
00 1
01 2
10 3
11 4

LT7680x-R_DS_CH/ V3.0
1
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JLT7680x-R TFT-LCD £ ENMEEEIE A

g0 XI & 10MHz, R[4:0] is 01010 (£t 10) , N[8:0] is 100000000 ({{Z* 256) ,
OD[1:0]is 11 (f%F 4) , B4

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

LT7680x-R 9 3 ARt ESS&1HERA

1. CCLK*2 >= MCLK >= CCLK

2. CCLK >= PCLK *1.5

BE TFT Bl BaikiEE TFT SESR5ESTMY Pixel Clock (PCLK) |, HUMATLAMKIEEER
19 PCLK SRy SEe8IRE, MAKIR EEAENISEE CCLK 5 MCLK AISRER,

{KEE Panel DEFEA/NARE, 84 PLLEE (Four) BIREAR, LA 640*480 Panel 5=/,
NS TFT B A9 PCLK = 20MHz, MUBTLA%HEIR MCLK = 40MHz, CCLK = 40MHz, BBA4
% PLL HEHER/ZENT:

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[OAh]: N =10100000b
= 40MHz

LA 800*480 Panel 73329, 405 TFT BFI A& PCLK = 25MHz, MAJLAERER
MCLK = 50MHz, CCLK = 50MHz, #FA% PLLBHS5SHFRIZENT:

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

LT7680x-R_DS_CH/ V3.0
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7 LT7680x-R

TFT-LCD L EIMERZESHIE A

#* 6-3: PLL H5FRREEH

HF8 640*480 800*480
REG[05h], PPLLC1 11010100b 11010100b
REG[06h], PPLLC2 01010000b 01100100b
REG[07h], MPLLC1 11010100b 11010100b
REG[08h], MPLLC2 10100000b 11001000b
REG[09h], CPLLCT 11010100b 11010100b
REG[0Ah], CPLLC2 10100000b 11001000b

e T=H

1. &fFs8 R4:0|RIELRATSHFas OD[1:0].

2. HREE PCLK EXNFEEFTF 8MHz i, iBE#IRER =4, OD =2,

LT7680x-R_DS_CH / V3.0
e
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6.2 £fy

6.2.1 HEFBREN

LT7680x-R NZEEEEJEES POR (Power On Reset) HER, &4 —NEHHEES, alLUB
I RST#5 [ HHEISMEPB SRR BNR R, JRFEIR (3.3V) Bafd, NEBELEE,
BEIREPEIRRE, R 256 MNRIRME (0SC) iz ia.

6.2.2 SMBEMIES

HMERELIES RSTHAILUL LT7680x-R SHMBRFERE , IMBEMESLIRERS 256 T&
fRETEP (OSC) ASHWIEIN, MCU FEFHIRIRRE LT7680x-R ZHI, RGBS 788 STSRH
bit1 - THRRZVREIERAL, LIFRER LT7680x-R BRILT "IEBIEITRE".

RST#

OSCCLK [ { {1111ttt o

o———— 256Clocks ———* ]

6-1: SuES

6.2.3 RS

WNER MCU 39Z57F728 REG[00h] bit0 B 1, LT7680x-R &£t T4 E 5 (Software Reset),
HEERIRSEAI LT7680x-R WERMRSH, S FesBRSHE N ERiErk. S5
J= REG[00h] bit0 tE&Bmi#iEN 0,

LT7680x-R_DS_CH/ V3.0
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7. MCU 0O

LT7680x-R FIENERZEISMB MCU Rz, i MCU 2B O ERRS LT7680x-R HEFHEHERRNE
(Display RAM) #HTEHENES. LT7680x-R BT 3 £ SPI. 4 £3( SPI f9 2 fMp&sfTEO, MCU 2
AR PSM[2] . PSMIOI5IHIRIZRE, EEE TRIE:

#£7-1: MCU EOEXisE

PSM[2] PSMI0] MCU £ O &
1 0 jeERERO 3 ezt SPI 8,
L 1 ieeRRER O 4 2zt SPI 8
0 X ZEILfEF

HBTFARN MCU EOLAERHEGER, FEib LT7680x-R R THEMS RS, BSETFARR MCU
RIREOENX

F7-2: 2 AR MCU EUaEOENX

Nu:':oer 3R SPUES | 445 SPI izt
17 SCLK SCLK
16 i SDI
15 SD SDO
11 SCS# SCS#
19 INT# INT#

LT7680x-R_DS_CH/ V3.0
1
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7.1 MCU &H5E0

MCU LT7680
SCK » SCLK VoD
=3 »| scs# ]'
SDA fe »| sD PSMI2]
PSM(0]
INTR e INT# %
RES »| RST#

7-1: MCU 3 £ SPI SREHECBRIZE

MCU FJLAEE 3 Z/9 SPI 8805 LT7680x-R &, LEJ9 3 2 SPI SREXEOBIRE, HEAR
FATERTR, SD AN aEmnIEEs.

scs# \ a
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16

Salke Uy
SD 0.2, XEREEXENENEH N

7-2: MCU 3 £ SPI SRExREIIFE

RESSHFRiEE:
1. MCU & SCS# (Low) B SCLK (SPIBHMES) .
2. MCU &4 A0 =0, RW# =1,
3. LT7680x-R 7£ 9t ~ 16"Clock 1% b7 ~ b0, MCU Fel LASRIMRS S FEsRIEUE.

ESHEFSRIESA:
1. MCU &4 SCS# (Low) % SCLK (SPIRHpES) |
2. MCU &4 A0 = 0, RW# =0,
3. MCU 7£ 9t ~ 16thClock % b7 ~ b0 #5 LT7680x-R, b7 ~ b0 SiERFTIEERRSEHE
SERgHBALE,

LT7680x-R_DS_CH / V3.0
e
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JLT7680x-R TFT-LCD £ ENMEEEIE A

IESHFR, AEAFHIREEA:
1. MCU & SCS# (Low) R SCLK (SPIBHMES) .
2. MCUKH A0 = 1, RW# =0,
3. MCU 7£ 9t ~ 16"Clock %t b7 ~ b0 £5 LT7680x-R, b7 ~ b0 HERKEAZNESS
PR R R TAFRIEIE.

MCU %&tH SCS# (Low) K SCLK (SPIRHMES) .

MCU &t A0 = 1, RW# =1,

LT7680x-R £ 9t ~ 16""Clock =X b7 ~ b0 (18SFHFRRAVEHE) . MCU BETLASE
RS EHFRRIINA.

IR S HTFaaaREaN:
1.
2.
3.

4 £ SPI ERRUR 1S 3 B8, REENECRISIRERN. MHESTTRY, ROBKEWT:

MCU LT7680
SCK » SCLK
s »| SCS#
MOSI »| sDI vDhD
MISO |e SDO PSM[2]
PSM[0]
INTR |e INT#
RES »| RST#

7-3: MCU 4 £ SPI BEHECHRIZE

scsk -\ /
12 3 4 5 6 7 8 9 10 1112 13 14 15 16
LT UL LA L LA L LA L LA L,
5D O RN
SDO

_____________________________________________________

7-4: MCU 4 £ SP| SRR ESA\NFE

FER 4 £ SPI BREXAEAISABSF, MCU & A0 = 0. RW# =0, & MCU EENIESEH
fEesitilt, MCU & A0 = 1. RW# = 0, {5k MCU EEA NIRRT ET=RF,

LT7680x-R_DS_CH / V3.0

©Levetop Semiconductor Co., Ltd. Page -25-
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i FERZ 4 £ SPI BEGZORNEEATR, MCU &t A0 = 0. RW# = 1, i3k MCU EZEURE
BS1FERMUEEE, LT7680x-R FATE 9t ~ 16t Clock i@iT SDO % b7 ~ b0 (KRES1FEEMIEL
) . MCU SiA USRS FEIRNE. @38, MCUKH AO=1, RW#=1, fZFMCUZE
RS IFERMIEERE, LT7680x-R FEATE 9th ~ 16t Clock @i SDO 3% b7 ~ b0 (35$5%E
BEMUEUE) . MCU i LASRRES S FasEuE.

scst _\ /_

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

s I AAAFFAANAFFIAN

SDI

{ A0 XR m),\

SDO IXXeXEXEN X X0

7-5: MCU 4 £ SP| BREXEEANRIFE

LT7680x-R_DS_CH / V3.0
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7 LT7680x-R

TFT-LCD L EINEZEEE A

ETRBRARIERER
LT7680x-R ScH5Eata, 256 B, 65K Bf% 262K &8, HARRINEEIEINT:

m1bpp : BE (1bit/ER) .

m8bpp : B RGB3:3:2 (1byte/E=X) .

B 16bpp : ¥& RGB5:6:5 (2bytes/{&X) .

m18bpp : ¥ RGB 6:6:6 (3bytes/{RETLE 4bytes/fER) .

LA 1S54k 8bits, 16bits #E, EETBF (RGB) AE¥E NHIEHEHES K.

721 FERE{L (Opacity) RIEFEIE (RGB)

3 7-3: 8bits, 1bpp HEEE

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

1 P7 Ps Ps P4 P3 P2 P1 Po

P1s P1a P13 P12 P11 P10 Poy Ps

P23 P22 P21 P2o P19 P1s P17 P16

P31 P30 P29 P2sg P27 P2s P2s P24

P39 P3sg P37 P3s P3s P34 P33 P32

oojun|h~hfwinN

P47 Pas Pas P24 Pa3 Pa2 P21 Pao

7= 7-4: 8bits, 8bpp &3t (RGB 3:3:2)

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

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

LT7680x-R_DS_CH / V3.0
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= 7-6: 16bits, 1bpp B@EiEz-1

Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 nfal nfal n/al n/faln/alnfalnf/aln/al Pz | Ps | Ps | Ps | P3| P2 | P Po
n/al nfa| nfal nfal| nfa| n/a| n/a| n/a| Pis | Pia| P3| Piz | Pi1x | Pio| Po Ps
n/a| nfa| nfa| nfaj nfa| nfa| nfa| nfa| Pas | Pa | Par | Poo | Pig | Pig | Piz | Pis
n/a n/a n/a n/a n/a n/a n/a n/a P31 P30 P29 P2s P27 P26 P2s P24
nfal nfal nfal n/fal nfaln/al n/fa| nfa| Ps | Pss | P37 | Pss | Pss | Paa | P33z | P32
n/a| n/fa| nfa| nfa| nfa| nfa| nfa| n/a| Pa | Pag | Pas | Pas | Paz | Paz | Par | Pao

oMW

#F 7-7: 16bits, 1bpp EEiRz-2

Order (Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Pis | Pia | P13 | Pia | Pir | Pio | Po Ps P7 Ps Ps P4 P3 P2 P4 Po
P31 | P3o | Pao | Pas | P2z | Pas | Pas | Paa | Pas | Paa | P21 | Pao | P19 | Pis | P17z | Pis

P47 | Pas | Pas | Pas | Paz | Pao | Par | Pao | P3g | Psg | P37 | Pss | Pss | Pasa | P33 | P32
Pes | Pe2 | Ps1 | Peo | Pso | Psg | Ps7 | Psg | Pss | Psa | Ps3 | Ps2 | Psi | Pso | Pag | Pas
P79 | Pzs | P77z | Pz | Pzs | P7a | Pz | P72 | P71 | Pzo | Peo | Pes | Pe7 | Pes | Pss | Pes
Pos | Pos | Pos | Po2 | Po1 | Poo | Pso | Pss | Ps7 | Pss | Pss | Psa | Ps3s | Ps2 | Ps1 | Pso

o | hMjlwN

% 7-8: 16bits, 8bpp #E3-1 (RGB 3:3:2)

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

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

n/al nfal| nfal| nfa| nfa| n/a| n/a| n/a

o~ iw(N
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% 7-9: 16bits, 8bpp #&3t-2 (RGB 3:3:2)

Order (Bit15|Bit14|Bit13|Bit12|Bit11Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5

Bit4 | Bit3 | Bit2 | Bit1 | Bit0

TR WETAREAEL-1 SR-2 205778 REG[02h] #Y bit[7:6] KRE, BEEEHFRR
BA.

#= 7-10: 16bits, 16bpp 1=z (RGB 5:6:5)

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

LT7680x-R_DS_CH / V3.0
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7.2.2 BAZEIBE (Opacity) RIBREIE (aRGB)

LT7680x-R oiFWNiEAGRE, FRAETLMNKEERN 4096 & niEEEERNEHEMLRN 64 &
HELEBRIERE, KFITE OSD [On Screen Display | B9TheE L, FEFERZES RIS HERA,
HehoBRHIENILE.

#z 7-11: 8bits, 8bpp &3, ( Index 2:6)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 ad | o Index color of pixel 0
2 as® | os? Index color of pixel 1
3 as® | os? Index color of pixel 2
4 o | a? Index color of pixel 3
5 a9’ | ao? Index color of pixel 4
6 o’ | our? Index color of pixel 5

o ox®: 0>100%, 1>20/32, 2->11/32, 3>0

#F= 7-12: 8bits, 16bpp &3 ( RGB 4:4:4:4)

o o?ox' aul: 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.

Z 7-13: 16bits, Index &z ( Index 2:6)

Order [Bit15|Bit14|Bit13|Bit12|Bit11/Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito
1 n/al nfal n/al n/fa| nfal n/al nfa| n/a| o® | 0e? Index color of pixel 0
2 n/al nfal n/a| n/fa| nfal n/al nfa| n/a| o | a? Index color of pixel 1
3 nfa| nfal nfal nfal nfa| n/a| n/fa| n/a| oz | az? Index color of pixel 2
4 nfa| nfal nfal nfal nfa| n/a| n/a| n/a| as® | as? Index color of pixel 3
5 nfa| nfal nfal nfal nfa| nfa| n/fa| n/a| o | o4? Index color of pixel 4
6 nfa| nfa| nfal nfal nfa| n/a| n/fa| n/a| as® | as? Index color of pixel 5

aial: 00, 1>11/32, 2>20/32, 3>100%

LT7680x-R_DS_CH / V3.0
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#F 7-14: 16bits, 12bpp &z ( RGB 4:4:4:4)

Order (Bit15|Bit14|Bit13|Bit12|Bit11Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

ajlu|dMlwinN
Q
Y
Q
&
N
Q
G

ol 0P o' anl: 00, 1>2/32, 2>4/32, 3>6/32, 4>8/32, ... . 12>24/32, 13>26/32, 14->28/32, 15>100%.

LT7680x-R_DS_CH / V3.0
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8. BFRAF

LT7680x-R WEER~ATF (Display RAM) , MCU BIdHESHE ERIEIEFEINRE =R,
LT7680x-R WEBEABANSEI BTN EEUEEE] TFT IXaies, ik TFT FeEEMEGER. MER
REFEAX/NSIHRIDIRNREREBEX, LT7680x-R FdFHIBmAFEEN 128Mbits, 2
MESEOSNETRTEER. DVEENEERSEN TR

% 8-1: LT7680x-R BIE5ERAEFESENE

— - PR B ¥ S E]
B EFNERE ’
(Max.) (Max.) (@Max Color)
LT7680A-R 128Mb 1280*1024 65K & 6
LT7680B-R 128Mb 480*320 65K & 54

LT7680x-R RN E~AFE—M=iER SDRAM (Synchronoue Dynamic Random Acess

Memory) , £ MCU 7EIETRAFZAI, MCU AtRiEERINERAE R RERBRIIT TR0
., RENSEINT:

m & LT7680x-R B15, iREZFFas REG[EOh], REG[EOh] ERRAREXERNETRRFRN, Hig
TEEWKIRRTERR LT7680x-R BASMiRE, BRHMETRENEGIEIL. BERE 18 8%
18-6 HYIRE.

m {RIE LT7680x-R RIALS, iR%EEFas REG[ETh]. REG[E2h]. REG[E3H], BFEIRTE CAS iEE.
RIFEMES, &R SDRAM RIFFEfRATEL 64ms, HIREERIMKERFTERY LT7680x-R &
SMRE, BERE 18 &% 18-7 HRE.

B 2EZ{7es REG[E4h] bit0 75 1, FHARRAFAIRIAE,

W EEVET17ES REG[E4h] bit0, aNRATAL 1 BPRTHIIRITRL.

LT7680x-R_DS_CH/ V3.0
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TFT-LCD L EINEZEEE A

8.1 EFRAEFIEIELE

EFERETATFHNEGESIERKIERRRFE (1bpp. 8bpp. 16bpp. 24bpp) , LARRATHE
SIS, Eit MCU EENEGEERNZERIEXLEAEN, THIRIERE 8/16/24bpp HY
RGB #EHFFISL:

8.1.1 8bpp Bx&UE (RGB 3:3:2)
% 8-2: 8bpp EFEURE (RGB 3:3:2)

Bit15|Bit14|Bit13|Bit12|Bit11Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5

Addr Bit1 | Bit0
0000h
0002h
0004h
0006h
0008h

000Ah

8.1.2 16bpp R7##HE (RGB 5:6:5)
7= 8-3: 16bpp BxREHE (RGB 5:6:5)
Addr
0000h
0002h
0004h
0006h
0008h
000Ah
8.1.3 Index EFEPERTEIE («RGB 2:2:2:2)
& 8-4: Index EREBPEETEUE (aRGB 2:2:2:2)
Addr [Bit15/Bit14|Bit13Bit12|Bit11|Bit10| Bito | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h | ou® | ou? Index color of pixel 1 ao® | O’ Index color of pixel 0
0002h | a3 | os? Index color of pixel 3 a2’ | a2? Index color of pixel 2
0004h | as® | as? Index color of pixel 5 a4 | o? Index color of pixel 4
0006h | a7 | az? Index color of pixel 7 o | o’ Index color of pixel 6
0008h | ae® | ou? Index color of pixel 9 o’ | o? Index color of pixel 8
000Ah | o113 | 012 Index color of pixel 11 Q103 | Ol Index color of pixel 10

adonl: 020, 1211/32, 2>20/32, 3>100%

LT7680x-R_DS_CH / V3.0
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8.1.4 12bpp EXEHEERTEIE («RGB 4:4:4:4)
% 8-5: 12bpp EFEPESTEIE (wRGB 4:4:4:4)

Addr |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h | oo | ao? | o' | ou®
0002h | o | o | o’ | ou®
0004h | 02 | 02? | o' | o
0006h | a3® | oz? | o’ | ol
0008h | 04 | 0? | o' | ol
000Ah | as® | as? | os' | as®

#* 8-6: RBRETHE

Addr | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h
0002h
0004h
0006h
0008h
000Ah

LT7680x-R_DS_CH / V3.0
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9. LCD &RE

LT7680x-R 374 16, 18bits RGB #EOmER, AitE 16bpp (RGB5:6:5) 5i&E 8bpp (RGB 3:3:2) 9
BEETLUETIXL RGB #BESXE TFT Eik EAYIKENES, LT7680x-R AY LCD #UBLZLXINZE) RGB
BUBEBRIN TR, MCU BILUEIT 257788 REG[01h] B bit[4:3] K& 16bits 52 18bits,

#+® 9-1: H= TFT ##0O3%IR RGB RYEHRE

#= TFT-LCD &0

LCD % REG[01h] bit[4:3] = 10b | REG[01h] bit[4:3] = 01b

(16bits) (18bits)

PDI[2] GPIODI[6]

PD[10]
PD[11]
PD[12]
PD[13]
PD[14]
PD[15]
PD[18]
PD[19]
PD[20] |
PD[21] |

|

|

PD[22]
PD[23]

LT7680x-R_DS_CH / V3.0
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& 9-1 2 LT7680x-R #itHZ! TFT-LCD AYEARTFFE, 7T LA PD #UR&IMAIRM T PCLK FEAHE
PSS, VSYNC EERLES. HSYNC /K EREES . BREUEFEREES . PCLK A2 H REG[05h].
[06h] FR&E, BEESE 1.1 TR 13 ERYSEE81HA.

S — VPW —sf¢—be—— VDH ——»f¢—— VST —>
____________ L
HSYNC Ut |_| U U U U u

PD (Line#n}—— -~ i'(Line#1X: XLine #ny———— - -~
PDE ————————— |_r ------ B

HSYNC
PELALNFLLLIN HDW e HST —»
e UL UDULUUUUUU L JUUUduuvvrguyuy
PDE | |
PD ( Line #1 RGB Data )

9-1: #= TFT-LCD #ORIFE

LT7680x-R_DS_CH / V3.0
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10. BRINEE
10.1 #%% (Color Bar) B

LT7680x-R 12{ft%5% (Color Bar) B/=I08E, AILMAERNIAER, RrERLHAFTERE
BrRF. ALARIRES 7R REG[12h] bit5 = 1 5ki##T.

#1 ~ #3297 ERE212 7 9R(00h), G(00h), B(0Oh)
#33 ~ #6417 B E2 12 £ 79R(00h), G(00h), B(FFh)
#65 ~ #9617 BRI £ AIR(00N), G(FFh), B(OOh)

#97 ~ #12877 B8 EAR(00N), G(FFh), B(FFh)
#129 ~ #16077 B2 1% AR(FFh), G(00h), B(0Oh)
#161 ~ #19277 218 % AR(FFh), G(00h), B(FFh)
#193 ~ #2247 B E212 7 IR(FFh), G(FFh), B(OOh)
#225 ~ #2567 EiEE1 £ AR(FFh), G(FFh), B(FFh)

(TEL L8 EE)
BE—17

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

10.2 FEiWE Main Window

ZHRIRESFRs REG[14h] ~ REG[1Fh]) AJLAEN LCD EME XN, A LARREFAENE
TRPX, BEAENERXSFE (REG[20h] ~ REG[29h]) EREFGFEARMEPX, K
ETrAENER.

10.2.1 R EEREHX
STRAFEREEERNEG, ETILUMEESIENEGN EEGS R RERRE, 1§
WEG D HEES 800480, {FFH 65K & (16bits) , £ 128Mbits B7RAF LRILAFRE 21
PMEGERX:
E&IEE = (128*1024*1024) / (800*480*16) = 21.8

WMEGDHEERS 480*272, {FFH 65K & (16bits) , £ 128Mbits B/rAF LAILAFRE 64
PMEGE DX :
EEIEE = (128*1024*1024) / (480*272*16) = 64. 3

LT7680x-R TEEEER RRNTEZ 8IS ERE (Canvas) lUREBNE. EESESITIEN
BeE, FENtERETIENETEE, i55%557788 REG[50h] ~ REG[5EN] i%AA,

LT7680x-R_DS_CH / V3.0
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TFT-LCD £ ENNEZEHIE R

< CVS_IMWTH >

CVSSA

(AWUL_X, AWUL_Y)

T

AW_TH

J T {EM & (Active Window)

— AWWIH —— >

ER# & (Canvas Window)

10-2: [REISTIEREIRE

10.2.2 EARETRENEES
TEEEANBGEHIEIER™HNERE LCD BE F BT NEEIGIRESR:

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: EAREFENEHEIR
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10.2.3 iEFF R EHEIR
FUERETIEGEBTIRES 7 (REG[20h] ~ REG[29h]) kikfE, tEHEEIHE
FREREETHAFANBGE T XP—KEERBRHR, TERREEWEME:

1% B F Bt HE(MISA)
REG[20h~23h] MISA
(MWULX, MWULY)
' l Y
REEEEREEMIW) e MW ]
REG[24h~25h]

l MISA
(MWULX, MWULY)

WEXEHZ EEXAIRMWULX)
REG[26h~27h]

}

g _ MISA
WETEMmA EAYATRMWULY) (MWULX, MWULY)
REG[28h~29h]
) I
RETEHEBRE
REG[10h] Bit[3:2]
SDRAM
(Display RAM)

10-4: GREKEFENEER R

LT7680x-R_DS_CH / V3.0
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10.3 [EFHE (Picture-In-Picture, PIP)

LT767 >ZHEIPELRE, EMEATNEFER, AEEE LALRE—FEEET, MAFTEE
ESEXEIENEGRLE. MREFE 1 (PIP-1) SEFE 2 (PIP-2) 2EEN, SAEFE
1 NE—EE~EEFE 2 E L.

EFERENA/NSERBEFRE REG[2Ah] ~ REG[3Bh] 5 REG[11h] IXE. EIFE 15E
FiE 2 NEEAERNEFEE, BiRIE REG[10h] bit4 RiE#E REG [2Ah ~ 3Bh] 2EIFE 15
EHE 2 MERSE, MEERAXINIE LUTIRERETENEIMERSEH. EPEMER/N
SERRNESHHRIDKF LR 4 R, EESYERNA 1 FiTHE.

HEEMET LT7680x-R JLZIFRNEFENE, MEFEMEHASIFEEEBETR, BEF
7788 REG[12h] bit3 VDIR = 1 i, PIP &, BtiR. NFEHIREPIEaHmBmELL,

10.3.1 EFRiE (PIP) WERNZE
BRRESPENUSEETEEGERUE. BPERGERE. BPEERX/Y 2R, BFE
Bli& X/Y R, BEFEREER. BFENERESETENESES 7, FTERZEET
BN SR RN EAIRE :

RIEPIPBEIEE
REG[10h] bit4
l A 4
e -
1= EPIPHIE EIA 1 & (PISA) 1% EPIPHE S E(PWH)
REG[2Eh~31h] REG[3Ah~3Bh]
g == B E 5 AT
T — BEPIPE R REEMENAE BT
REG(32h~33h] (PWDULX, PWDULY)
REG[2Ah~2Dh]
s a==rer A e
mﬂffffmfﬁﬁ SEPPIRTEEE
REG[35h~37h] REG[11h] Bit[3:0]
) | ) |
2 EPIPHIEE B E(PWW) 1 EPIP1/PIP2 71 B EUAE
REG[38h~39h] REG[10h] Bit[7:6]

10-5: ERE (PIP) MERNEE

LT7680x-R_DS_CH/ V3.0
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< MIW >

MISA

(MWULX, MWULY)

(HDWR)

PWDULX, PWDULY:
s e L e

(VDHR)

(PWIULX, PWIULY)

PIPYLE

SDRAM
(Display RAM)

10-6: EFERERER
10.3.2 BhERERRUESEIGMAE
AR—TH PIP BB R ER, STLNEESEREYTLALEIRE PWDULX 5 PWDULY
SRMBRATE LCD BRE LIS, THEE PISA. PIW, PWIULX, PWIULY BIIEMATE
STHEFTERGMNE, XL FAENEFEEEIAETIEHIEGEE, BETLRERER
NEXEE~MEETEFHNER, FTENFER— N ERNES— ETENE, BETERE
oL LBENEFEEEAER (PWDULX 5 PWDULY) (ERARENESTEEE,

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
10-7: EFERERERRUE
LT7680x-R_DS_CH / V3.0
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10.4 et 5ER

BF LCD EBr#bEitEn (WEEATINLEIT) #HTRIEMY, BrNEGLERAFHE.

LT7680x-R 124 (Rotate) S5%f& (Mirror) HYINEE, EhEiIIaeR2LL 90°8; 180°AUERT
HAEREEERNEG, MRENENERLRT HE" BB, LT7680x-R LA FS
IR SEE, AKRRITE T MCU R4 ERIRTIE,

REG[02h] bit[2:1] REERBANNRFSEES (RIRMHALER)
00b: Z=>F AlF E>T (¥8a(E)
01b: B>E Alg £>TF (OKFEEE)

10b: E>F RfF E>6 ([AAhek 90°F BkFEpE)
11b: T>+t A £>A (AXkheik 90°)

#R{E REG[12h] bit3 (VDIR) AJRESFEHBRIZER. N, wMRRELT:

10-8: KRhe¥RIRIRE

1. & VDIR (REG[12h] bit3) =0
IR REG[02h] bit[2:1] 79 00b B, HEMEENBGHIENCRIGAEHELET, XaILIE
A EE—HREAEG, 185 REG[02h] bit[2:1] J5 01b i, TREANEGEUIENGZIEAR
BEMLERT, AERNEGIESEKEES:

10-9: KEHZ
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2% REG[02h] bit[2:1] 3 10b FF, T REANEEEIEN LB TARMNERGE, RS =E
BIBEAANEE 90°HKIEEE:

10-10: Ahets 90°BKEEEE

IZ7E REG[02h] bit[2:1] 9 11b B¥, RRENBGNTE LRAEBELEA, BLETEGKE
[EZChess 90°:

10-11: EESE

LT7680x-R_DS_CH / V3.0
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2.  VDIR (REG[12h] bit3) =1,
IRZE REG[02h] bit[2:1] 79 00b B, KB I TE:

10-12: EEFHE

i%5E REG[02h] bit[2:1] 75 01b if, BREURIGENEEE 180°:

10-13: higs% 180°

IR REG[02h] bit[2:1] /5 10b B}, BRAIEHSIGERALhER 90°:

10-14: Zhgh& 90°

LT7680x-R_DS_CH / V3.0
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IR REG[02h] bit[2:1] 73 11b i, BrREGKETE:

10-15: ZhEis 90°BERERIS

LT7680x-R_DS_CH / V3.0
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11. LS EIS|1E8
11.1 EERSHEER

LT7680x-R SHFEIE SEMEAINE, MCURAZRERSEMENELC (REG[7Bh ~ 7EN]) .
MEEEEAEEFE (REG[77h ~ 7Ah]) | REERZRE (REG[D2h ~ D4h]) , FEHEE
REG[76h] bit[5:4] 75 00h, REHEFEEEAE (REG[76h] bit7 = 1) , iXFE LT7680x-R Hie
HRE LEHHERER, taLUBTIRE REG[76h] bit6 = 1 XJEs R HEIHEREIEHIIZE.
Hitt MCU FRFEZFIFSHERATEMNERH T ERNEANSREIETAE. HBETEEK. &+
2, MEEPREBK. SRS FRREMERE (R1=R2) .

R2 | ™~ / R2

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

11-1: EESEHE

EESEMERZENT, BREIRRENEOCGIETIFIE (Active Window) A,

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

EEEFIMERNE/ AR ( BEEmSRET K/ LR
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]
f l f )
wEER S HEERAERE BEEFSHERNEE
REG[DZh~D4h] REG[D2h~D4h]
f l f )
BEEEERRSFEER I REEERRSFEER IR
REG[76h] bit[5:4] REG[76h] bit[5:4]
Y Y
s s
12 P S EE i E A ME B EEELONERSHER
REG[76h] bit6=0 REG[76h] bit6=1
WITEEF S HEER WITEERSEER
REG[76h] bit7=1 REG[76h] bit7=1

11-2: EESEHEREER
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11.2 EfLE

LT7680x-R SZHFEIFIZINRE, BICNREMZLAIELD (REG[7Bh ~ 7Eh]) |, HRZAUKIGHS
2 (REG[77h ~ 7Ah]) , HRZAYHIE (REG[D2h ~ D4h]) , RERHHERE REG[76h] bit[5:4] 7y
01b LAERERZ:, THEIRTEIZECERATLERE REG[76h] bit[1:0], RISEaNAELN8E REG[76h] bit7
= 1, XtF LT7680x-R BiATEE CEIHRINAIEL, EH—HH, MCU thrJLUMEREIRHE

e, RmEEELSER 1/4 FE.,

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

B 11-3: EHSS 1/4 HE

EfhL. B 1/4 HEOEENT, BERETIEHERENER OSRETFRER.

(" B RS A T B (" B S AT T B AT

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

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

(" EEHENER/AAEE HEBENR/AEE
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

] |
REHESNER REHENED
REG[D2h~D4h] REG[D2h~D4h]

o |

T EEEEMFINEE BEREENEE
REG[76h] bit[5:4]=01b REG[76h] bit[5:4]1=01b
] 1
BEREEH—KRHE BEREEM g
REG[76h] bit[1:0] REG[76h] bit[1:0]
1 |
BEEREOEMmE BEEEE LN /AEEE
REG[76h] bit6=0 REG[76h] bit6=1
] 1
HNTEMLE RITEL/AEER
REG[76h] bit7=1 REG[76h] bit7=1

11-4: EHIZS 1/4 HERES
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11.3 EER

LT7680x-R EFEMZRY, BSoRERAEIAAIE (REG[68h ~ 6Bh] ) FEAZ4ERUE (REG[6Ch
~ 6Fh] ) , FAEFZEREIRE (REG[D2h ~ D4h]) , &RiafEiEEEEGIRIERZZER REG[76h]
bit[5:4] 79 10b, FEfERE REG[76h] bit7 = 1, BBA LT7680x-R HTE/EE CEHIINATE
F. BERBELUBTIRE REG[76h] bité = 1 XIRERAMERBIERHAIZME.

it g

(DLHSR, DLVSR)

(DLHER * DLVER)

L ]
EERm

B 11-5: EER

EREASRZEIN T, ERNEIEEARGUESERMEVIETFIENR.

R TERZHIELE S AR AT 12 TE AR HENE = AR AT
(DLHSR, DLVVR) (DLHSR, DLVVR)
REG[68h~6Bh] REG[68h~6Bh]
d I TEAE A 25 TR sn AR 4T, h a 1% AR 25 SR am AR AT
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
s ™ s
REARTHEE RERTHIES
REG[D2h~D4h] REG[D2h~D4h]
h l / A l
' '
R E SR E AR IIEE R TE S REBE R TR
REG[76h] bit[5:4]=10b REG[76h] bit[5:4]=10b
Y v
g Ty e
B RBEERIME el vim S N s ) s 21
REG[76h] bit6=0 REG[76h] bit6=1
N l / o l
' ) e
WITERER HATERER
REG[76h] bit7=1 REG[76h] bit7=1
h / .

11-6: ERERYATEE
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e

©Levetop Semiconductor Co., Ltd.

Page -48-



JLT7680x-R TFT-LCD £ ENMEEEIE A

11.4 EZ%ER

B, B RRELERIRIAS (REG[68h ~ 6Bh]) | £REREESRA (REG[6Ch ~ 6Fh]) F04%
BBt (REG[D2h ~ D4h]) , &/EIRFE REG[67h] bit1 = 0 fEENEFILER, FEE REG[67h]
bit7 = 1, BBA LT7680x-R GLTERE LEIFILER.

EHLRITEERINT, BNEIERERNERRSERRGIETFIER.

a B TR 4 FRAIREYA S AL
(DLHSR, DLVSR)
REG[68h~6Bh]

A
d BT B NE R S AT
(DLHER - DLVER)
REG[6Ch~6Fh]

v

IRELRNEAE
REG[D2h~D4h]

v
RER LRI
REG[67h] bitl=0

h 4

HITEZ%ER
REG[67h] bit7=1

11-7: EZ%ERRREE

LT7680x-R_DS_CH / V3.0
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TFT-LCD L EINEZEEE A

11.5 BE=fA

LT7680x-R EI=ffAt, MCU BeRiRE=AIAI 3 =: =1 (REG[68h ~ 6Bh]) . =2

(REG[6Ch ~ 6Fh]) . £13 (REG[70h ~ 73h]) . ¥1&if& (REG[D2h ~ D4h]) , BEEIREH
HER =R REG[67h] bit1 = 1 FBEF1 REG[67h] bit7 = 1, BBA LT7680x-R EL1EKE
FLHI=fR. 18E REG[67h] bit5 = 1 AT =MAAAEREIEHIIE.

a1 =3
(DLHSR, DLVSR) (DTPH - DTPV)

E11-8: E=Af

7

EF=APAMEENT, BNEIE=ATR 1. R2. /3 LEURETIFIERN.

a BE=EFA S 1R N BE=AFA S 1A 0
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]

a BE= B S 2R N BE=AFA S 245 0
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]

a BE=EFA SR N BE=AFA SR 0
(DTPH - DTPV) (DTPH - DTPV)
REG[70h~73h] REG[70h~73h]

(" l N (O l

BE=BROHRE

BE=AFNEER
REG[D2h~D4h] REG[D2h~D4h]
] 1

RENRE=AFIE WEE=AIEE
REG[76h] bitl=1 REG[76h] bitl=1
) l \ i

BEERE=AFIME

~
BEEERLN=AF
REG[67h] bit5=0 REG[67h] bit5=1
g l ™ . l ™
HTE=A/F

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

11-9: E=ATRES
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11.6 EERIER

EEAEPERERIER (REG[68h ~ 6Ch]) . FHmR (REG[6Dh ~ 6Fh]) | EFERAIEMH
#12 (REG[77h ~ 7AN]) . B8 (REG[D2h ~ D4h]) , RiGRKEEHIER AERER REG[76h]
bit[5:4] 79 11b, FEE50 REG[76h] bit7 =1, BPAEIRE LMEEHERER, EHFHAILIE
Jig7E REG[76h] bit6 = 1 MEMEBEMEREIERIEE. TEFS R ARKIFER, R2AFKE
M.

i o

LHSR, DLVSR) SR

(DLHER - DLVER)

[
EXRm

11-10: EEIFAER

EMALE, (BRRX- EBaRX) BT 4KHHE +1) . (ERRY - BERY) ©
MAT (24584 + 1) . BERBETRRRESERAVAEETFIER. TEREHEME

TR
12 EEAE ARG R AT 2 EE A B MR T
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]

12 EERERE R AT 12 EERSRER AT
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
ZEEENR/EFEEELLA - ELLB) REESNK/EHEEELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

) ! ) !
WEEBBLNERE WEEBBEERE
REG[D2h~D4h] REG[D2h~D4h]

o l _ l _
REREEAERINAE REREERERINAE
REG[76h] bit[5:4]=11b REG[76h] bit[5:4]=11b

) ! ) !

REEENEREERIME WEEREEZ LN EBER
REG([76h] bit6=0 REG[76h] bit6=1
o l _ l _
g g
RITEEEER miTEEEER
REG[67h] bit7=1 REG[67h] bit7=1

11-11: EERAERNTREE

LT7680x-R_DS_CH / V3.0
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12. RER{EWSIZE (BitBLT)

LT7680x-R A& 2D XIR{EM@F(E (BTE) , ATLUBINKBUEHMAIZER, HiEEXREIEESRLEERE
EiR{Fh, LT7680x-R AAY BTE A RTLURTHERIEE, XATLAEM MCU f9iER. EEXNELEER
ZEi1iE BTE AIThRE SR,

TEEA8 BTE TheEZ A, (ERELUSEIEEN BTE FE, XTFRELEA, B2ETERE, m
SFARERINA, LT7680x-R 324 16 Fhyefig{E (Raster Operation, f&ffR ROP) , kiEis5BEHiHET
VAT ER9 ROP HE, ZHAS BTE INEEADEHIHEIE, FRAETTLIAZIARAIRA.

MCU BJLAEFBIGE BTE {CRMESSEMRUkiFIA BTE #UTINR. (IRFEREZIEE BTE RS LAR
BTE_CTRLO (REG[90h]) bit4 B2 A%&E 728 (STSR) bit3 182, B—f5i%, ERETLUSEEM S
W, SEEMGhlT INT#PAERS, BJLAKRPUEIRS a8 REG[OCh] HIARUSRIR, MREHEER L INT#
PSS YREERE MCU BB,

2= 12-1: BitBLT BIT{FE=t

BitBLT

REG[91h]IB1i'f:;1§YO] R 5 s B2
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

LT7680x-R_DS_CH / V3.0
______________________________________________________________________________________________________________|
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#+ 12-2: FtR{EIRL (ROP Function)

ROP Bits
. Boolean Function Operation
REG[91h] bit[7:4]
0000b 0 (Blackness)
0001b ~S0 - ~STor ~ (SO+S1)
0010b ~S0 - S1
0011b ~S0
0100b SO - ~S1
0101b ~S1
0110b S0AST
0111b ~S0+~S1 or ~ (SO - S1)
1000b SO - S1
1001b ~ (S0AST)
1010b S1
1011b ~S0+S1
1100b SO
1101b SO0+~S1
1110b S0+S1
1111b 1 (Whiteness)
R
1. 7£ ROP IhgE, SO: RKiR 0 B9, S1: KR 1 NEUE, D: BRIRAYEERE.
2. For pattern fill functions, the source data indicates the pattern data,
el

9NER ROP ThgEikE Ch, FRABRIREEE D = kiR 0 A9%UWE (D = SO)
gN5R ROP INEEIRTESY Eh, BRABRIREHE D = SO + S1
gN5R ROP IHEEIRTES 2h, BRABRJREEE D = ~SO - ST
9NER ROP ThgEiRE Ah, BRABMIREWE D = KR 1 RYEEE (D = S1)

#*= 12-3: 6 BiEL (Color Expansion Function)

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

LT7680x-R_DS_CH / V3.0
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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 &R 8bits iR

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 %#E BTE EIRGE

ROP A9 SO, S1. D AJLMKIREREERIAEILL, AR ROP ThaERT, W/RSTiEEZAERY
KFSEERRVE.

B SO At EF 7252 REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]

m ST RiEHEEF a5 2 REG[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[ATh], REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

m D fUitbhrE577E8 2 REG[A7h], REG[A8h], REG[A9h], REG[AAh], REG[ABh], REG[ACh],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

LT7680x-R_DS_CH/ V3.0
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12.2 BFFGRMATE (Color Palette RAM)

LT7680x-R EE¥ B RABENE, FEE
fefitis 8 (IAYEERIRES (Alpha Blend) I
fe. EHRSIBHABENFEILEIIE
LEF (Real Color) , 4NE 12-1 Fi7R/g
EAEZNTE, X2 64*12 bits f SRAM,
E7 MCU &RE N 8bit, ELLEBEUR
HENIT, 3B Low 4bits HEHAEBAN
RAM, BEERFETEBIEZIN, (£
fF REG[03h] bit[1:0] = 11b, FiE MCU
TEESGE 128bytes, VIHAHIRERL 12-1: PFEENE
BEANEFLILUSEE 12-2 .

R G B
4bits 4bits

p
REFEFREERTREEEE
REG[5Eh]

|

BEAFEEIEERSAME
REG[02h]

|

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

l

REHIEEAEBMN
REG[04h]

-

SAFEBEHIE
Data Write to REG[04h]

12-2: IMAKREEHRERTIEE

LT7680x-R_DS_CH / V3.0
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12.3 BitBLT #24E

12.3.1 £5FHIR(ER MCU BN

XA MCU EAEIREAFHRITIRERT LA S5 (ROP) AYE(E, BTE 12t 16 7 ROP AU
&, HEI BTE 5|ZEMENSUEEENIATE, SEICEMHEE.

12.3.2 EE XM ERRESS
REFERBEHIIETLIES 16 il (ROP) #(F, MERSFFERMIENTE.

12.3.3 5EIRH
FEFRFE BTE (e BRNRFHITRIRBIER.

12.3.4 EHHER
XM EREIEERT BTE XIEIE | 8*8, 16*16 Z=AYERE (pattern)

12.3.5 &4 Chroma Key BIEIHEIER

XME(ERIEISERT BTE KR E 8*8. 16*16 GEHEAIER. (BREZEH (pattern) RIEAE
FTANERXREE (Key-Color) |, BPAKEREIRSASWERN, MXREMKIRERE BTE
BEREEHER, XTIREREH (ROP) #B(E,

12.3.6 && Chroma Key i MCU EA

MRS EREUERERRIERAFEXE, HHEERIRIRIE 0 (S0) HEaeETFX
#& (key color) , #PABRIRIINEFEIRHASIEER, MXHEE (Key color) #HiRERE
BTE 5 RES5Fes. AMEEASITHM (ROP) 124/E.

12.3.7 & Chroma Key BIRESHI

XA R E RS BCHFIERMER, MRESBINEEREETRE LARNKE. S%R
#3E 0 (S0) FTXHEE (key color) , NBEMIRAFEIEASHERH, MAEEENIE BTE
BERESHFR. PRSI (ROP) #B(E,

1238 E&¥

XMEERBTIEHBANREHIET B 8/16/24bpp HEHUES. RIFEHIEWRA
“1" . M BTE B2 IAIRE, AIRBHNREARSESHFRT. KREENRN 0" |
N BTERSHAERE, BERBINREASREBS FHaT. UREREPREE, SRR
73 "0" B, BABMNATF LHHNHABKASENRE. EEEHNELICEAEEERERY

g8, RIRSERZFa (D5h ~ D7h) FAEERVE.

LT7680x-R_DS_CH/ V3.0
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12.3.9 &5 RBEHREFEHF

XN IBERERERIREEIERLINR 8/16/24bpp FEEURE. KFHUBNRE 1" WSk
AAIRBHBEARETS, FIRENRECHREFFRT. KELENRE 0" Ny
RKBASAREFT, SRBNREEEREFFHT. UREREBPWERE, PASKREE
2 0" i, BRNATREASEENEN. AFEEENELICEREEEERIEREE, /
R5ERFFE (D5h ~ D7h) AAiREREE.

12.3.105 5 EBRENRFSH

XMEERLIENRIR 0 (S0) S3KiR 1 (S1) HEAEKEESREABNRE. XMNEBRE
SMEEEFRMEIVAAER - Picture RIS Pixel 1R,

Picture #RzU2#5)t BTE {MEXEEZEBHEER alpha ERS4E, XTEBIFFRIZH
AJ15%8, Pixel RAZRi BTE AMEXIHAT MEREEARRERY alpha ERSEE, XMER
HNEHECRERMEREIBIBNT.

KR 0 (SO) : BFATF
kg1 (S1) : BFRAFE
BW (D) : ETREF

12.3.11455iEBERH MCU SN

XMEERLMERR 0 (S0) 53KiR 1 (S1) #EHEKHEHRESEEABNNE. X4 Alpha
Blending EETR/MEZEI#FE: Picture 55 Pixel #=t, Picture #2251 BTE AMEXISEEE
BEA1EER Alpha ZBRSEE, XN BEBSS FeREINASEl. Pixel tRERi5 BTE {MRXIHA
BMEEEBARER Alpha iIBESHE, X MNEPNSHBELRESMNEEASHEAF.

HEO0 (S0) : MCU
KE1 (S1) : BrHRE
BBy (D) . BrRARE

LT7680x-R_DS_CH/ V3.0
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124 FRAELE
ERESE, BTE LSRR ANRIRS B HRA TR . TERIERR IR

Tk
LT768 SDRAM
SO_WTH
A
FiE SO iCHaE —p|
—t" '
SO_X/S0Y P —» 1
S1_WTH
P A
i S1 A frE —»|
- '—__'r_.—_*l 77777 !
BitBLT S1.X/S1Y | >
[} i

B/ DT i2eaiE —»)

DTX/DTY ] i+ it |sTEHIG

BTE Process Direction

12-3: FEYRTFES!

12.5 BTEiEPXER (Chroma Key) LB

£ BTE SPiEBARIXHEE (Chroma Key) WNSR#K(EREANE, BTEBSLESKIRO (S0) SEEE
HFaE. NRBELIEERBAMAELBRRAFRIETE, LAXRIERRIRER.

B {ERFE&ERS 256 GHY,
Source 0 Red tb#: REG[D5h] bit[7:5]
Source 0 Green E# REG[D6h] bit[7:5]
Source 0 Blue b REG[D7h] bit[7:6]

B TERIRE&FR 65K &hd,
Source 0 Red tb#: REG[D5h] bit[7:3]
Source 0 Green tk#: REG[D6h] bit[7:2]
Source 0 Blue Et#: REG[D7h] bit[7:3]

B ERIRE&EREMI 16.7M &h,
Source 0 Red tt#: REG[D5h] bit[7:0]
Source 0 Green tk#: REG[D6h] bit[7:0]
Source 0 Blue Et#: REG[D7h] bit[7:0]

LT7680x-R_DS_CH / V3.0
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12.6 BitBLT IngEifiR

12.6.1 585 CHHE(ERY BTEEA

LEDORERTLAYEIN MCU BEANBTRFRIRE, SAREIETLIESY M (ROP) HEHEANBRY
RF. BTE ARSIt 16 7 ROP, HIFERLUSAIKIR 0 (SO0) w4/RF MCU i&fit, L5
;2= POP Z77as (REG[91h]) bit[7:4] %Rk Ox0C 15RIRILEER.

MCU LT768 SDRAM

K 1

§3 I:> BItBLT SHIEH
W%, 3

B0

12-4: ZEENHHE(ER BTE BEAEH

SERIX P INRERIIE AR RN T :

- Ve
BEST ST STR) BERTEEEEERTE WTH) - Ye
REG[9Dh-90h] REGIB1h-B2h] Qe RIHEET
l l No
e I
BESIEREESL WTH) B EBTEES S EBTE_HIG) MCUS AR
REGIA1h-A2h] REG[B3h-B4h] Data Write to REG[04h]
S A A FEXY s No
R ?FX Slﬁa B {87 S0, S1,D HEEE BIEMES S
R(EG[;\S'h—.;\ph] REG[92h] BTE WTH * BRE_HIG
- s l
B F e £ (DT _STR) {B5EBTE ROPII&E -
REGIA7h-AAR] REG[31h] ( LS >
e BB & FE (DT WTH) 1 EBTE Enable
REGIABh-ACh] REG[90h]
e = r
HE Q(E{]Timf[iﬁa? e BREMES AN
REGIADh-BOh] REG(04h]

12-5: L& NHHE(ER BTE SAREE

LT7680x-R_DS_CH / V3.0
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12.6.2 £5 5 HiR(ERY BTE AFSH

XM IRE S NEERN A RREX S HIRZ =R ERIANT B R, XM FA LIRS MCU
SLiERd(E), HMIRAREEIESHRBINERE. TEFEHIRS POP FF7ss (REG[I1h]) bit[7:4]
&k 0x0C BRIHES

LT768 RIRO
; B
BitBLT @
SHIXK

12-6: FEEFHHE(ER BTE REEEHSEH

B 12-7 2IIHEEZ 2R, MCU 2LMEE BTE ITIMEERHIA BTE TR, B 12-8 2
2R, MCU ZLUGERAFRTRIFIA BTE HFUTIKR,

}

. 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: EENHHEERY BTE AESHIRER (1)

LT7680x-R_DS_CH / V3.0
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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: HEENHHEERY BTE AFSEHIRER (2)

LT7680x-R_DS_CH / V3.0
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12.6.3 £&&& Chroma Key 5 MCU EA

ItETheE A MCU BEXEEINBEANEIERE. ISR LUEF MCU BABTREFINEE. —
EX/NIREHEREIS, BTE SIZBMERITIRINSEEIFrBEIERE AN LL,

5 "BTE EN" eEARERIZ "%&5& Chroma Key B MCU EN" THREECIREUERT, R
MCU EANFUESXHEE (Chroma key) #8FE, WEA SO #UERBIRIE, MXERISHIE
7£ "BTE background Color" ZFesH. ZAiBBMNRKERiRLIE TOP S 2R ER, £H

R NEHERNE, BABZHINESHRNEME— MG TOP, KBUASES
ARFH., EESETHERRERE:

MCU LT768 SDRAM

SRk

|:> -

12-9: £& Chroma Key i MCU SA\EHI

Ve o -
BEEHMNHESRE
_ 2 EBTE Enabl
(AL /2 XY ‘ s o ‘
REG[A7h-BOh]
1
P
®ESO, SL, DEBEE
REG[92h]
) |
= EBTEEEEE - 5F MCUE A IS
REG[B1h-B4h] Data Write to REG[04h]
g l ™ No
BIESRRD (Chroma key) BTEXIESS=?
REG[D5h-D7h] BTE_WTH * BRE_HIG
) |
12 EBTE, ROPTh&S
REG[91h] ( &= )

Bl 12-10: £&5& Chroma Key i MCU EARIZEE]
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12.6.4 55§ Chroma Key HIfFEH (<& ROP)

HINEERTLASHIiRBE—IEENNEREKIFZINFENXE, HEESHRBIEEPSIER
FkFimREUES (Chroma Key) HIEE, ZIWEERN, FEEXNFENRmIETE, KM
kESXECHEENSHEBRGE, MXRBRIKERE "BTE Background Color” 178
(REG[D7h:D5h]) . ¥kiRinS BHRERRFAXRER. EARBINRERREREEE,
KEBHRRMEEN, BABTHINEEHRNEMRE—MIEHN TOP, LKETMEHE
NASHEENNEF, i55%F THERREFRE:

LT768

KIEO

BitBLT

|
%

12-11: £5& Chroma Key BIRESHITER!

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

| l

- z A
CERNEETE [ {2 BTE, ROPTIAS

(REthit 3t /BRI /2 _EFEXY 44T
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: 258 Chroma Key HIRIEEIiRIZE
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12.6.5 & FHHRERIEIFEIER
WIhBeE—sE XN ESIERKISER 8*8. 16*16 B2, 1 8*8. 16*16 GENEREFEHAL
INEERI AT CEFENTY. X INEEAILIES 16 #¢HE (ROP) BIE. X/NHEERTLAE
—IBENXENES HIERE, NuES =KL L. FEILL 8*8 B2/, POP 257788 (REG[91h])
bit[7:4] &Rk 0x0C BZRIRILLER,

SDRAM
LT768 RO
TEL
BitBLT
SHIX
EEEEEN
LT 1]
EE EEm
[ || [ | ]
[ [ ] [ 1|
[ 11 [ 1]
[ T 1111 (11
| [ [ [] IIIIIIIIII
8x8 16x16
12-13: EEFEE 12-14: EHHEERBEFIERBH
© BESIEERE
(LB A XY 4R
REG[93h-9Ch]
' l e ¥ ™
BESIEERS - N
CEAA AL R EXYALR) R KO
REG[9Dh-A6h] HESEAL
[ s [ i“EBTlE Enable )
(RBfE3 I /3R FE /A _E XY AAHT) = e —
REG[A7h-BOh]
.~ l ~ 4
BESO, S, D LEEE
REG[92h]
I l ™
1272 BTE BBTE - B C . )
REG[B1h-B4h]
|

Bl 12-15: S5XRMENEFIRRHRE
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12.6.6 £5& Chroma Key BIEIHEIEH

HIhREE— e ENEXIHESIERKIEEN 8*8. 16*16 EIR, (BRI EPIIR KR
HSXEE (Chroma key) HEIBANTERNRHAAMMEN, BEHEINMREEER
B9, MX#EE (Chroma key) #i&xE REG[D5h] ~ [D7h] &HfZss+h. TERFEFIKEEHRKIR
ENHEE, RAEEENTREESEHEEIINRERELABSH.

LT768 SDRAM

ARIRO

BitBLT

& =515

12-16: £5& Chroma Key RIEHHEFEHI

(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 ‘ (

v

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

12-17: & Chroma Key HIEHIEHHRER
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12.6.7 S&H BREFR MCUBA

ItETIEEN MCU SEREEIEEARTH, EXMMFPRRERZSEE (bit-map) HIEIE,
21 BTE THRERTLASERRSMAIEIN (4R, WIRBEBEA bit 8 "1" MEEIRIRE, MR
EEERNY bit 79 "0" NHERERE. XMINEILERESEHRBRRERATERS. BE
E{E BTE AEBERE MM FHLIERY, J—FiamEtETh, IRBHMIERIBR G
FEHEEF. T—1THEENBRT—280E8rE, 8—E58NNFRIEIEMEEY FRITER
2 MSB 23EF| LSB, 18R MCU #iE[EHKIRES 16bits BF, HBA ROP RUERIAAIATLARK
%79 15 B 0 B9E—fI, MCU EE(EHHBIRE 8bits, P4 ROP fEIRMATLABIRSS 7 2 0
BIE—AL. iR 0 BREIRE REG [92h] bit[7:6] fELLINREFHAHSE.

TERSEfFRIRERKIRENIE, ERBFRENER, Eit MCU KGREEHIE (KR 0) £
& BLT EAIBERNFXIHEZIRISRH X,

MCU LT768 SDRAM

TOR (=) |ow

HR0

12-18: SaH REFR MCU BEAEH)
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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: LA RETMN MCU BAFRER

BINTE 12-20, ROP = 7, RIRBHEFHRRENHEIIE, SRESFFRRENAEILT
s, S0 BTE Width = 23 i, FSEIRNERY RETER. E 12-21 584N ROP = 3,
HiiREA LRI FTSEIRBRY RER.

Data0 Datal Data2 Data3 Data0 Datal Data2 Data3

", ‘ v v

u

(N |

12-20: BF§ REREH 1 12-21: BFT RETEH 2
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'

1. Sent Data Numbers per Row
= [BitBLT Width + (MCU I/F bits — Startbit-1) 1/ (MCU I/F bits) ,
BB R EIRIEEEL,

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

Data0l Datal Data2 Data3

— ~—————— ~

| Startbit
L =3 H
Data0 i Datal Data2 E Data3
r‘A—:iw — fg:—’\*\
1 T
- - BTE Height
| = REG[5Bh:5Ah]
11T |l i
L ) . \ J
N BTEWidth N
pati = =REG[59h:58h] 4] FHE
=23

12-22: BT BETHERER

JBfl—: "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

AN Start bit=4, 0:
Sent Data Numbers per Row = [ {50 + (8 -4-1)}/8] = 7 Bytes, #4FFT

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

YNER Start bit=0, NI:
Sent Data Numbers per Row = [{50 + (16 -0-1)}/16] = 5 Bytes
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12.6.8 £&H BEFS5 Chroma key §§ MCU B\

Itt BitBLT #{FIr T B RBHREBERI, SHEYT & BLT JLFxeER, KREBAEFIR
B 1 NFTEENSERY RE BitBLT siRe; MRRBRGMEFIREN 0 NEEFS
7R BitBLT 5 R&.

TERSEAFRIREMRENLE, Eit MCUBREHIE (RIR0) & BLT ENIEEARE
XIHEZIRIR R

MCU LT768

T ?F I:> BitBLT

AFEO

12-23: & RBE&#FS Chroma key i) MCU SABHI

(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]

{2 7EBTE Enable ( . )
REGI90h]

12-24: & REFS5 Chroma key i MCU SA\iRiZE
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12.6.9 Z£&IEPENREFESH

HIhEERTLUR &SRR 0 #iE5RIRE 1 HERAEEEANBNNE. XM NEEERMER -
Picture #2305 Pixel 2z, Picture &2\ AJLAHRIEIE 8/16/24bpp BIXR THENTFE2ERE
E—MRSZERAE (Alpha Level) , [BSEMENE REG[B5h], Pixel 1R ReEMHIRIEER
iR 1 imz2 8/16bpp &3, ME1 Pixel EEHEBEIREE, E£XIE 19 16bpp R MER
B bit[15:12] 2EBBE, FIRAYbit WABKEEE, TKIER 179 8bpp BIRIER TEE bit[7:6]
2IERE, bit[5:0] NEWFERERSIEAGRE (Palette Color) RIERE.

B Picture Mode:
Destination Data
= (Source 0 * alpha Level) + [ Source 1* (1- alpha Level) ];

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

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

LT768 R0

RiFEL

Levetop

BitBLT

!

Palette
RAM

SHIKE

12-25: 8bpp Pixel Mode &

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

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

LT7680x-R_DS_CH / V3.0
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LT768 RFO

RIEL

Levetop

BitBLT
SHIKE

12-26: 16bpp Pixel Mode &l

# 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
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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: SESEPERIAFSE (Pixel Mode) jfiizE

LT768 KIRO

RiF1

Levetop
BitBLT &
SHIXE

12-28: Picture Mode Bfl
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}

s e - Ia ™
BESOEZINE
_ 12 EBTE,ROPINAE
(Rt R/ XY AL l“ERE G'[9lh]j] e
REG[93h-9Ch]
' s S ' N
BESIEGRE s »
u E 3
(RAA L R/ XY AR B Héfﬁg;gﬁm%—m”
REG[9Dh-A6h]
' n = Id ™
BEBNHEEAR
_ = EBTE Enabl
(Bt /2R A b XY ALAT) IRERE G{gonha] €
REG[A7h-BOh]
—
BT S0, 51, D BBER
REG[92h]

S ERTERERE - BE ( - )
REG[B1h-B4h]

12-29: &&iEBERNATEFESS (Picture Mode) ifiiEE
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12.6.10455EBER MCU A

IWINEERE TRIE 0 53KR 1 IEHEFHSABINE, MR 0 BEHEEMN MCU kM, KR
1 #IENRETRNTE, HEBXT Alpha blending B9#&E=, Picture 55 Pixel 5 E—T RIS E
BBERNNEES (Memory Copy with opacity” ) #[E,

MCU LT768 SDRAM

I xIF 1

(F“ J |:> BitBLT

Levetop
£: SHIK

TE 0 ;
Palette
RAM
12-30: ZE&iEIEER MCU EAEHI
- A 4
BESIEERE .
GRHBI /A XY ) “‘f;@%ﬁb'e 1
REG[9Dh-A6h]
Y V:
t BEEMHEERE Yes
(REFAMIHE /T /72 _EFIXY AL HT) 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: SABAER MCU SAKEE
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12.6. 1 EEH REFHNESET

HWINRERIS N ERAFEEAIKIR 0 (S0) EBBSAEEIRE (bit-map) HpZEEEIE,
BEABTAZENAES. MREEEHEE bit & 1" BLABSERREIERSFFRITEN
gits. WRBEIHEE bit A 0" , BAKSEKRNERESEFRRTENNE. REMERE
N2 REG[92h] KEX, KR 0 REHIEERAILIEN S 8bit/16bit, RACIHIEERETE
X9 8bit, HB4 ROP (start bit) AIRIE(EFIMA bit7 ~ bit0 kAEia(; WNREPEIETEE
TEX /9 16bit, BPA ROP (start bit) B[iZEERH bit15 ~ bit0 SRZEEHA(,

PINTE, AIReHFRRENAENIE, SRESFFRRENFENEE, FEENEY
TRER,
LT768 SDRAM

ByteO Bytel TE/J—?O

& Tupl/ SHIXE,

BitBLT

12-32: SE{ RBFHAEFESEHEH

HISNTRE, ROP = 7, HISBSEFHRRENTFEANIE, SECTFERRENHFEALER,
BTE Width = 23 B, FRERINEMY EBER,

Data0 Datal Data2 Data3

TOR1
¥

TOHE

12-33: BF§ REREH 1

LT7680x-R_DS_CH / V3.0
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TEFEHINZ ROP = 4, EfiREREIEATSEIRGEY RER.

Data0 Datal DataZz Data3

A A A A

12-34: a¥i BETBH 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 REHONFSHREE
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12.6. 12458 R&F5 Chroma Key HAFESEH!

HIIRER SN ERARFEEAIKIR 0 (S0) BBSAGEIE (bit-map) HpZBEEIE,
BEANBTHREBNRES. MRAGKIE bit A 1", BLABSERAEISCSTEFHRIRE
HUERE. NREGBEHIE bit 8 "0" , BPAKASXBHNREFMIEIRER, LUAMIEIERIZN

R,
LT768 SDRAM
ByteO ?ytel » K’?O
ﬁ: S
BitBLT
12-36: AT B&¥5 Chroma Key HIRESHIEH
BESOEEZTE
(RRUEK /55 /2 XY AA%T)
REG[93h-9Ch]
- Y P \ 4 ~
EERNMESRE N N
s Ly R sl
REG[A7h-BOh]
g A/ ™ g A4 ™
WESO, DEREE = EBTE Enable
REG[92h] REG[90h]
I = ™
BERTERESE - SF
REG[B1h-B4h]
s * ™
2% BTE AISEE
REG[D2h-D4h]
[

12-37: &&H B&#5 Chroma Key HIRES SRR
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12.6.13X11Fi#@ (Solid Fill)

EIIRES TS BTE IEERIEASCEIMIEEAERIER. XMINEERHKERTEHF— M AEEX
f%, MEHNEERKIREL BTE NaIRBHEeE+.

17768 SDRAM
AEES
BitBLT
12-38: XiiEHEH
s a = ™y
REEMTEERE
gl I o
(ESAML/E /A EFEXYALET) ‘ ‘RE:ET é'[g(lj:] =
REG[A7h-BOh]

A\ A Y

g ™ g ™
BEBMNMEEERE 1= EBTE Enable
REG[92h] REG[90h]

Y

e ™
CEBTIEEEE - B
REG[B1h-B4h]

Y

% ™
‘S EBTERI RS
REG[D2h-D4h]
[

12-39: XiHHwHREE
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13. B RXF

LT7680x-R BRI FER KR!

m g ASCIl =87
B FHEEENXFE (CGRAM)

LT7680x-R B&7T RIEE 4 4B ASCII FEISh, BAF MCU BASIERIFRSFesitnEaFIee, 5FRIEX
AIFFaR=Z REG[CCh] ~ REGIDEh]) , MXFABALIENRBEEREBFFHE (REGD2h] ~
REGI[D7h]) *#IRE.

13.1 REFE

LT7680x-R WER=FIAEDHR (FZRFAN) B9 ASCII ==8): 8*16, 12*24, 16*32, MCU R

B NFRBHALRGE ASCl FE/RIE LCD L, SRMNFE B REG[CCh] [5:4]3k

RE, MFEREXINZ ISO/IEC 8859-1/2/4/5 HmiSiniE (A1 13-1 ~ £ 13-4) , BB

ff ISO/IEC 8859 =HIE REG[CCh] [1:0]3ki&5E, WIMERETLLEITRISEE788 REG[D2h

~ D4h] 5ESE&EFE (REG[D5h] ~ REG[D7h]) REREFENFHIENE. JLASETHIE
REG[CCh]

FiieE:
Ye
Check FIFO#?
l No

-
PRSI SR(CCRY) { MCUB AR

12 E FAHERIF FR8(CCR1)

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

l

SEEsem— No
l < Yes
e i ™ *
! 0

BEIAES < - >
REG[03h] bit2=1

13-1A: (ERREFEFREE

LT7680x-R_DS_CH/ V3.0
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Z 13-1 79 ISO/IEC 8859-1 FFFHU4RABA, 1SO BIERBZE “International Organization for
Standardization” ., ISO/IEC 8859-1 —fg#¥#R/9 “Latin-1" , XZ2# ISO KRHFA 8-bit =
FFENE—ERY . I ] FRIERSHEERR 0xA0-OxFF B, ZFTERTEANEER, SiEM/R
BRILE. fmiRE. MIEBRIE. A%, ZPiHS. #Ri=. MABIE. &5, 8=, K
B, BR=. BEXF. KT, AHRE. . 5T, PSHTIE. ME=F/RE. BAYHE.
i, WYFH, REEEMSHALUER 1SO / IEC8859-1, Ittih, BSHERTFRUMAIMILF
ZiEs, METEAEIE. . DRATMENFE. TEHRNFRES, FRFE 0x80-0x9F 24
Microsoft windows EEM A, ##R/9 CP1252 (WinlLatin1) .

% 13-1: 1SO/IEC 8859-1 % 13-2: 1SO/IEC 8859-2
ING 123456789 RBEDEF NB [t 23dE567TBORBICDEF
) ?ooooooﬂﬁagjﬂa 0 @0'0490[[0069)ﬂ'¢
I R S Tl O el e L 1Pt Pt i llplerlenl
2 P&l D EEL ] 21 1" BB RBCD el HE
3Pl RBMEETBIELLKEDD el pBAREBI KEPR
ARPRBCDEFGHIWKLMND 4@ RBCDEFGHIUKLMND
SPQRISTU VKDY ZIEND]E L SPOQRSTUNVKNRYRIENDPL
6] @blldelfighliljkllinhlo 6l Gblcldlelflghlilik[linhlo
Thlglrs |t uiywixyz IR E Thilarisitluyxulz |l BLE
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
ChARRRARCEEEEN TN CRAARALECCCEEEENND
D ROOOGOxBUUDIYDB D NNOOOOXRODIDNTR
Ehlaalaaalelclelgleli i lili Elraladalilccleleplelelili e
Fhibobbb:elululiblll FlalhehbbllkFuliigkl

%< 13-2 9 1SO/IEC 8859-2 tEZRF, I1SO/IEC 8859-2 th#i#R/9 Latin-2, X2 ISO/IEC 8859
8 (IRISFFAINSE . XEHDE/LFILURAT TIIRUHRNEIRES, NBHiriE,
EriE. ®FFNE. R=1E. HmafkiE. EngXRINEM ERMiE. SRET. &5, /5.
AL TIEAILAGER ISO/IEC 8859-2, ItH), BBAERT—YAMIES, W5= (PFRT RS
=ERZIM .
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% 13-3 A 1SO/IEC 8859-4, ISO/IEC 8859-4 %}i%’ﬁj Latin-4 j?,% “North European” , B2
ISO/IEC 8859 8-bit FAFHRISHIFIUERD . XNEEMERERLBIIE. BR=15. R4
iE. MZBg5EiEF1 Sami, ﬁ'ﬁltt?—ﬁﬂ_ﬂ,ﬁ%%m HE. $=1E. @b ?.LTl:. BBENIE. EMBX
[EIEFIREE,

7 13-3: ISO/IEC 8859-4 2 13-4: ISO/IEC 8859-5

NG 1 2131456789 RBLCDEF INB 1231456789 RABCDEF
@frovunkooﬂrﬂ B blowieslalo o R0
1><‘I"‘M;-IH+<-rH' 1HI!?'[‘§-IH++~>AV
A T B S R A R (A A e
31 RBUERTBOLLKEDR 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 /9 1SO/IEC 8859-5, ISO/IEC 8859-5 2 ISO/IEC 8859 8-bit FRFEREREL, X
FEFTEESIFRIFIL. BESH. HSH FERETSEMT,

8%16. 12%24, 16*32
13-1B: RESRAIGG ASCI 56 (8*16 / 1224/ 16*32)
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13.2 BENFF
LT7680x-R BILALLERE BIEFH TS, TLABIEFA (8*16. 12*24, 16*32 dots) HHES
A (16*16, 24*24, 32*32dots) NFH/EHFTS, WINEESIHF 32,768 ¥ AFak 32,768 £2AF,
¥ AFHRISTEIZ?E 0000h ~ 7FFFh, MEAFR4RiSSeENIZ 8000h ~ FFFFh, ZAfERER
ANFEFFRE, M LT7680x-R ESEHES | ERBERRNEZFEE, HESFHEHASHEFRIE
TARENXE. MEFSASHEERLABEBIS® REG[D2h ~ D4h] 5E & REG[D5h ~ D7h]
HIEFFEEE N,

13.2.1 8*16 FEHFIZ

BIEFRHFFSHS, LT7680x-R ATLIMIKIAMERAFNENXE (CGRAM) , AEEE
MCU S0 A E8UR N CGRAM Fh, fliNelEe 8*16 8Y, =& 16bytes FUE,
Attt/ 1000h, FR4RAS/ 0000h, MIZFEEWERNS AZEI 1000h ~ 100Fh A9itEht, €l
e 2 A 8%16 FH, FHmASNIJ 0001h, FRIEIEMSAZI 1010h ~ 101Fh HOsthilt,
CGRAM it S#RHFIA NN T

CGRAM ftulit = Eiaitilit + (FAE8 * 16)

& 13-5: gUiE 8*16 FEAYHEFIMEU

FH4RE3: 0000h FH4RES: 0001h
Address Data Address Data
HEEEEEN
1000h ByteO: 3Fh 1010h ByteO ll==Il
1001h Byte1: 3Fh 1011h Byte1 ==
1002h Byte2: 0Ch 1012h Byte2 == ==
1003h | Byte3: 0Ch |  1013h Byte3 —
EER NN
[ | | [ | |
[ | |
[ | |
[ | |
EEEEEEEN
100Dh Byte14: 101Dh Byte14 SEEEEEEE
COh
100Eh Byte14: FFh 101Eh Byte14
100Fh Byte15: FFh 101Fh Byte15
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13.2.2 16*16 FEIHFIIE
Bl 16*16 8, FE 32bytes UE, FlaNkSaitityy 1000h, FH4RIZ7/ 0000h, Mz
BUSHRRI S \E) 1000h ~ 101Fh AU, OIS 2 4 16416 =8, FRARIBNIJ 0001h, =
BUIMUERIS AZ 1020h ~ 103Fh g9ithtlt, CGRAM ttihit SEUEHEFIAZIIT :
CGRAM ittt = #Eialthht + (FEE * 32)

Z& 13-6: GliE 16*16 FRAGHIFIER

FH:4RES: 0000h
Address Data Address Data
EEEEEEEEEEEE
1000h ByteO: OFh 1001h Bytel: FFh ============
1002h Byte2: OFh 1003h Byte3: FFh ....====....
1004h Byte4: OFh 1005h Byte5: FFh ==== ====
EEEN EEEN
1006h Byte6: OFh 1007h Byte7: FFh EEEE EEEE
EEEE EEEE
EEEN EEEN
[ ]
EEEEEEEEEEEE
EEEEEEEEEEER
EEEEEEEEEEEE
L]
101Ah Byte26: FFh 101Bh Byte27: FOh
101Ch Byte28: FFh 101Dh Byte29: FOh
101Eh Byte30: FFh 101Fh Byte31: FOh
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13.2.3 12*24 FEHHIEI

Bl 12*24 =84, FEE 48bytes #E, HE54 Byte #Y bit[3:0] ZHE, FlaNEcsatbits
1000h, =FRZ4RES79 0000h, NIZFEEYENSAE] 1000h ~ 102Fh gtk GIEESS 2 4
12*24 =8, FHAREBNJS 0001h, FRIERENEAZ 1030h ~ 105Fh gititit, CGRAM itb
U EEIEHE AT :

CGRAM itulit = &aitihit + (FAZE8 * 48)

& 13-7: Gl 12*24 FRGHISIER

FH4wES: 0000h
Address Data Address Data I
[T T T T T TT]
1000h ByteO: 1Fh 1001h Byte1: FOh amm | mEm
HEE
1002h Byte2: 1Fh 1003h Byte3: FOh EEE mas
EEs  mam
1004h Byte4: 1Fh 1005h Byte5: FOh [ 1] HEE
EEs m=m
1006h Byte6: 03h 1007h Byte7: 80h EEE EEN
HEE HER
HEE HER
HER HER
HEE | [ [
HER
HEN
HER
HEE
EEEEEEEEE
[ [T I T 111
102Ah Byte42: FFh 102Bh Byte43: —
80h
102Ch Byte44: FFh 102Dh Byte45:
80h
102Eh Byte46: FFh 102Fh Byte47:
80h
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13.2.4 24*24 FRIHFIEE
Bl 24*24 FHY, ZEFE 72bytes $iE, HlaniEgAttit/ 1000h, FHZREEA 0000h, MiZ=F
BRIKIRR S AZE] 1000h ~ 1047h gUttbiiE, GUEESE 2 4 24*24 =8, FHZ4ASNI9 0001h,
FRIHIRN S AZ] 1048h ~ 108Fh uitbit, CGRAM it SHUEAFIA T :
CGRAM itilit = #sRitbht + (SFASED * 72)

& 13-8: Gl 24*24 FRAGHISIER

FH4RES: 0000h
Address Data Address Data Address Data
1000h Byte 1001h Byte1 1002h Byte2
1003h Byte3 1004h Byte4 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
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13.2.5 16*32 FEIHEFIEL
Bl 16*32 8, FE 6dbytes #iE, FlaMiEiatEiss 1000h, FRZES/9 0000h, MiZ=F
BIEIENSAE 1000h ~ 103Fh ROtEHE, BIESE 2 1 16*32 8, F4mA3NIJ 0001h, =
BUEUERIS A\E 1040h ~ 107Fh g9itsE, CGRAM itk SEUEHEZI AT :
CGRAM itk = iEesaitbtit + (FRZE3 * 64)

#* 13-9: BUFE 16*32 FERINHIFIES

FH4mt5: 0000h

Address Data Address Data
1000h ByteO 1001h ByteT
1002h Byte2 1003h Byte3
1004h Byte4 1005h Byte5
1006h Byte6 1007h Byte7
103Ah Byte58 103Bh Byte59
103Ch Byte60 103Dh Byteb61
103Eh Byte62 103Fh Byte63
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13.2.6 32*32 FEIHFFIEL
Bl 32*32 8, FHE 128bytes R, HlaniEiatthitss 1000h, FHZ4wE579 0000h, TiZ=F
BIEIENSAE 1000h ~ 107Fh ROtEHE, BUEESE 2 4 32*32 F8Y, FZ4mA3NIJ 0001h, =
BIZUENSAZ] 1080h ~ 10FFh AYitbiit, CGRAM i SEUEHEFIAZNT :

CGRAM il = iEyattlt + (A3 * 128)

% 13-10: 832 32*32 FEASHEFUHZSK

FH:4RES: 0000h

Address | Data | Address | Data | Address Data | Address | Data
1000h ByteO 1001h Byte1 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
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13.2.7 CGRAM #Iabiiez

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 RYMMRMLIRTZE
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13.2.8 {# [ Serial Flash i#1T CGRAM BIHIIAILITRIE

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#1T CGRAM RYJ4a{LiRIZEl
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13.3 3C=Fheks 90 &

LT7680x-R 3T¥FXFhekeIhee, LB rFa LUZRTEthess 90 &, FEMIRESFas REG[CDh]
bit4 =1, KigzE VDIR (REG[12h] bit3) , iX#¥ LCD #ReTLAR/RiEs: 90 R9FRF, SR LCD
FRiEEAIRETE 90 B, BEFESAT.

13-4: 3TEFhEEEfl

13.4 FHMASER
LT7680x-R IB{H=PIREIRARIIIEE, EI257788 REG[CDh] bit[3:0] SRk,

13-5: XFFPIX

13.5 F{HEP

LT7680x-R IRMLFNZERFTNRE, HAZ577a% REG[CDh] bit6 =,

13-6: XFFEREH
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13.6 XFBEIRT

LT7680x-R R FEaRITINEE, EXFENBE TIFIENS=B5HMT. EMEENFE
R, MU EBMEN, 3BEANFEEES/KHEI TIPS eEN, SEmMREIT—

17.

LT768% SR BAETFT LCDB AR SR

13-7: XFEHHRITES

13.7 FFHBEIXIF

LT7680x-RIZHFRITFINEE, 1L LCD EH 7. £ F3ERIER FUUSRALRESS. It
INEERIRTE REG[CDh] bit7 = 1 BIF/E.

E=

B K BETFT Leo IR Bt R - HE
EHIYIRE LR D EMcu PR B R B rrr BRI A

fEEELhTrTaiaEs - F AREPIP - BRI - JL
[EEEEEE » BRTEA BTSN - AF

{EMcufAZR I B R fE R AYAT (8] -

]

B MEETFT Lop IR E R A o B
FEATEE R 2 EIMcy SRETE R RStrr BT
NZEFEErer WehEs - FHREere ~ BRI
-~ U ERaEZDRE BT EAEREERI
» AfEEMcy AR B ARBTIEBRAVET[E] -

13-8: FREMXITTEH
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13.8 iR

LT7680x-R RHERIFS AT, ERSURER 32*32 MGSERER, SRS
EFEAEEVONEL, SSRMERTN, ERURRARED, MYPURRRITEA
MHOiSR, CETERRINSALUBANNE, XEHIRESSEMIET SR, B
FEREY REG[12h] bit3 VDIR = 1B, PIP W&, ERSMR. XSGrmEamEsizLt,

13.8.1 XF¥Hix

Nt —EIRERE, SEBMNELRIRAEMRNSEFBNRM, RN
BEAANE. SXFEANR, XFraBaRINE T "XFRANE, MEXBHRIEE
BEXFANSHEEX. SBEITFIENNGE, BRI T—iT, BREIRN
BB HINEEEETFRER. TN TLLMERABARIRE, TFRYIHARXAY

7R,
F 13-11: XFNIRBXNTEFSRE

Register Register .

Address Name L
bit2: Efz STEE (Text

REG[O3h] CR it2: B/ XAEIERE (Tex
Mode Enable)
bit1: X=3¢#r&E (Text Cursor
Enabl

REG[3Ch] GTCCR |2

bit0: ZFHRANFIRTE (Text Cursor
Blinking Enable)

REG[64h:63h] | F_CURX | JeirfuE: BAFRIAY Y 4R

REG[66h:65h] | F_CURY | JeirfuE: BSAIFRIAY Y 4R

IREXFHITEE (Character Line Gap

REG[DOh] FLDR .
Setting)
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B SERRIIRE
NFHRA LUK E R B ESRRAIRIRAMREA AR, BZFas GTCCR (REG[3Ch]) 2%, WKk
Y, KRRSEIRTLABRE R E T E AT T

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

TEDGRAMRIGIFH, HrRIVEREFEERE— T BAFRIEHE.

TS — e B TFT LCD EJEkS

13-9: FKIRRIKRER!

B HITHNEESREE

NFetRAl LA B fFas CURHS (REG[3Eh]) 5 CURVS (REG[3Fh]) ZIRERESHE.
= RESREN SR FREHMA (REG[CD] bit[3:0]) #2I@, [EERXR FIERE
BRILMIRA 1 ~ 32 &3, TEANFIAIIRER, HrRESESESSKEEIA. TE
IKFE, EERNNFGRRE:

257788 CURHS (REG[3Eh]) bit[4:0] = 00000 ~ 11111b

»| = =]

1 pixel 2 pixels 3 pixels 32 pixels

1725 CURVS (REG[3Fh]) bit[4:0] = 00000 ~ 11111b

= = -=»

1 pixel 2 pixels 3 pixels 32 pixels

13-10: HIFHESESEE
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13.8.2 Efz%HR

LT7680x-R BIEIFZ R 32*32 (&EER, MEMEELA 2 4 bit, AXIEEIMERE:
Color-0, Color-1, BE82ta. E2kMaB) :

+=13-12: ERNIFREEN
2’b00 Color-0 (Ental REG[44h] BUIRERIRE)
2’b01 Color-1 (FitaH REG[45h] BEERAETE)

2’b10 HRE
2’b11 BERRAE

FEEEE—MEFGRITEE 256bytes K\, LT7680x-R 12t 4 MNEF AR ALERR,
MCU aTLAZRIgEBRIIE FRRER R, B GrIErH@d GCHPO (REG[40h]) |
GCHP1 (REG[41h]) . GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) 3ki&xE; Color-0 HIER
BHZFFes REG[44h] i&xE, Color-1 AUBRENIRE 78S REG[45h] i8E, TER 32*32
ReehRROtE SRS ORISR

254 o/1 0/1 o]0 0 0 «EEERREE
Pl 0 0 o 0 ofo 0 o0 gx:;:z:'___,
Byte255 ~~ -~~~ ~~~~"

Color-0g9gtz: M
Color-1 p9gnz: M

13-11: BEfEKweh

LT7680x-R_DS_CH / V3.0
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2 IE B ARB E(GCC)
REG[44h:45h]

¥

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

A4

=ESAZIER ARG
REG[03h] bit[1:0]=10b

A J

ELE 256 Bytes B AATEUE

A4

BEEIRK T/ EE LR
(GCHP, GCVP)

A 4
REERSCAR A
REG[3Ch] bit4=1

13-12: BEERNITRIZE
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14. BXEiRHI-PWM

LT7680x-R (97 PWM IhgE, FHEIRME 2 4 PWM #iH: PWMO, PWM1, LT7680x-R AZPEE 2 4
16bits AYLTEREE Timer-0 #0 Timer-1, EEWEXERE PWM AUEHIIRES. UL PWMO A, 7EFERRILR
SEiRE Timer-0 11257228 (REG[8Ah-8Bh], TCNTBO) & Timer-0 it#trike7z58 (REG[88h-89h],
TCMPBO]) , Bz PWM IhEeEfS, Timer-0 1H#4=s<5TnEk TCNTBO RY{E, FH&KER PWM Clock RIIRTE
SEEFTIATEL, =5 Timer-0 1428 MERYEZT TCMPBO HZE=AYER PWM FaohiE, BEiZE PWMO
WERIRAS 0 FidLSH 1, M Timer-0 iHEEHRRSHEETEL, 2 Timer-0 EETFHET 0 WS =4%+H
W, PWMO EIZIRARYE 0, FTSBEIINESFEs TCNTBO BB, XMERF— TN PWM F
HA.

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 iz

LA ESEAILAT %, PWMO B9 Duty JRETEUEREFas (REG[88h-89h], TCMPBO]) , fIANAEEREH
PWMO F=AE— AL DCERIRIEBE, 25 PWMO #I4RIREN 0, BEFERFHEES, HB4 TCMPBO
EMERA—R; JPWMORIREN 1, BEFENFHERES, A TCMPBO EMER/N—FR.

EFTRIZ REG[86h] (PCFGR) BB FNINFINRELITFTR, Timer-0 T 0 2B mER 7=z TCNTBO
BYE, EIINRAE Timer-0 ZF 0 ZaT MCU 358 TCNTBO 82 TCMPBO RYfE, FRTLA4A[E Duty
BIENZS PWM iR7EL,

14.1 PWM BIEERR
PWM RYIH24EERT 3B CCLK, Timer-0 #1 Timer-1 B9BY &SRR Z 7788 PSCLR (REG[84h])
RE:
RIFESA = CCLK / (Prescaler + 1)

%2 Timer #9 Clock BEEEBERMRNEFRR (REG[85N]) RE, B/ MTEERIIMRITEETLI=4E
4 FARRIBRSIERE: 1. 1/2. 1/4. 1/8. BIaIFRs0E7FRs REG[85h] bit[5:4] = 10b, M Timer-
0 AYLH#R Clock = BIFESR / 4, BSEREET 574 REG[84h] 5 REG[85h] AYIAA,
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14.2 PWM i§HES

PWM [R7T B ZIMERT LIS EEENSETERET, RS PWMO, BEEXABHNERI
BE, 51788 REG[86h] (PCFGR) BY bit1 = 0, R{=1E Timer-0 i+%, 257728 REG[86h] (PCFGR)
A9 bit0 = 0, #MER Timer-0 < TCMPO NEHENEEYE, R Timer-0 > TCMPO, NEHES
KB (RZRIBAHERE) . PWMO RYEHATLALZH PCFG bit2 i EimtERE.

Ltsr, PWMO #0 PWM1 EH=a98HEMMY, BRI LAMAEMEIRER, iB85%E 557788 REG[85h]
(PMUXR) bit[3:0] HYiEA,

# 14-1: 1522 REG[85h] i%HA
Bit % B3
PWM-1 IgE8E (PWM[1] Function Control)
Oxb: PWM[1] BB R SEEIRENR (Scan FIFO pop $&iR
HENFFIRILTEE)
10b: PWM[1] % PWM 115488 1 BURFEE PWM it
#28 0 FIRIEIRHAZ (dead zone fE8E) .
11b: PWMI1] #4 Oscillator EE#RgEZ (OSC) .
SNERRAMZ TEST[O] 9 High, W PWM[1] B2 REiTaER
AIHIN.
PWM-0 IgEigEE (PWMIO0] Function Control)
Oxb: PWMI[0] A GPIO-C[7],
10b: PWMIO] #HitH PWM it#4z8 O,
11b: PWMI0] HiHEFIR,

3-2

1-0

PWMO 0 PWM1 tHRTLAR B EAMEIL, LEER T PWM1 B 2IRMEE PWMO BYRESTEH,
HEERE PWMO0 R FEHEHIA:

PWMO

PWM1

14-2: PWMO 1 PWM1 Eipiaith
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MAERLN A E/ T RS PWMO 1 PWMT EIRTEERS, IERFRIREAS EAYFHE, LT7680x-R 12
HTEXIFES, $EF PWMO f1 PWM1 RIRSESEIE, EXEEBEEFEE REG[87h]
(DZ_LENGTH) ¥ig%E:

PWMO

PWM1 —
EEBRE

14-3: PWMO 1 PWM1 B4 EXERF

LT7680x-R_DS_CH / V3.0
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15. FtEBTT 2% (Serial Bus Master)

15.1 AFER

LT7680x-R AIFFHLBMEREGRE—/NEFLERS, TENINRERERE/NEBELEREIER
T, SRELERIEERISEITMNER, EFERRTHEEERNTRRREFAERRERRE
H. BCRFALIIEERILAE PWMIO] 5B E— 10K Z2ARI ERIEEE, BRA [FEDR] Thees
SHMERE (Enable) , WNE 15-1 B, fELCTHRERRAEREAVIBAZ T, LT7680x-R FESBmH
TEEINGFHRRFRBHREIT, BHMENTE EXITIESEREXRIES, REMALIEE
EREZHINBRELERE. FNEREERFIEFES B R AFERRNRAE . T
ERINAEERSFF 12 M5<, E<ThRET:

LT7680 Serial Flash
SFCLK CLK
SFDO |« DI
SFDI |« DO
SFCS0# s cs#

vDD

a’ 10Kohm
PWM[0]

15-1: FHIBRINEERNIRE

F®15-1: 12 HANERNEEES

No e e < ik B BESKE
(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
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S /N .

—FPIa<-:

m Exit instruction (EXIT) - 00h | FFh | Undefined instructions
XNMESIIEER B TN B RINEEH BIS=HIN ARG 5N MCU,

B NOP instruction (NOP) - AAh
XMESASMIEITE, REHITTI—MES.

B Enter 4-Byte mode instruction (EN4B) - B7h
XAMESES LT7680x-R AEBAYRSERESEXIFMEBAVIATELA 32 (ZAHBLHTENEIE, XAIIhEE
ALMERERAINNFEL (KF 128Mb) , EA LT7680x-R PERHIAA RS ST XTIMEIRINICHR
AOMBULERAED 24bits, RUFERRANFRURLALGESIERE. B=MEArTLABKE 32bits

(4bytes) HhhHER,, HITEEEH 4bytes ERF5<$ (EX4B) . BHERL. X,
m Exit 4-Byte mode instruction (EX4B) - E9h

XMESHATAILABEHIATE 4bytes iR EIS R 3bytes itttz —BBEH 4bytes it
N, EXAFENFEERRE 24bits K/,

—FHIES:

B Load repeat counter instruction (REPT) - 20h + param[0]
SEN— bye, XTSHFTERESIHEE, LS DINZ 1544,
m Fetch attribute instruction (ATTR) - 30h + param][0]
ESRINSEI— byte, XMELERENTEFHEHRRLMMLEENT, SEHAVEEINT:

_bit[3:0]: 2 SPI SRERMFIMIRE, EHIRETLURERFSIRFIREIEZMT SPI R, MAMER
Oo

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

_bit[4]: [CPOL, CPHA] 23=&Et&EUEE, iREE 00 0, EE 1" 2EL 3. BA
B2 1HERN 3.

_bit[5]: BEX SFCS[1:0]# ZEILRHEEEMRATHIEFEEFAIE (tCSH) |, REE 0 A
ANRGURER, REEN 1" B8NREFURER. FAMER 8 MNREFURE.

_bit[7:6]: B=/EEAE, XFA bit IRTE 4 F=FH, REE 0. 1. 2. 3XIM 0, 8, 16,

24 Z[EEIEL. BOMEN 0, MRZ=FPEFTNFHINERISSXINE 03h, HERINIRINE]
0Bh,

B Status read instruction (STSR) - 10h + param[0]
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ELRNSHRERFZEIREN, EREEFEMHNE, BAXMERESHIBESH

17

B Command write instruction (CMDW) -11h + param][0]
5ESEHNSEIESH CMDW EA LT7680x-R |,

B Data read instruction (DATR) - 12h + param|[0]
ESENSEERRIREEFHIE, NRERINESTUHMERR, NtHESESWESHIT.

B Data write instruction (DATW) - 13h + param[0]
1BSREASEILERNZ DATW BEARYE.

AFHIES:
B Jump instruction (JUMP) - 80h + param[3] + param[2] + param[1] + param][0]

IEPRENEE 3 ~ 0 2iNfF 28bits HUHER, EIER param[3] 2ithiE[27:24], param[2]
REMBIE[23:16], param([1] #B4E[15:8], param[0] 2BAL[7:0], FEHITIE, TMESHRE
XMESHUEEEIL,

B Decrement & Jump while not equal to zero (DJNZ) instruction — 81h + param|[3]
+ param[2] + param[1] + param|[0]

1BSEMIZEL 3 ~ 0 2INFA 28bits #UHER., #EIES param[3] Eiblt[27:24], param[2]
EHNE[23:16], param[1] $b3E[15:8], param([0] Z3EuE[7:0]. WIRIHEEREFT 0 WTNES
ROttt <R ERE<Sit +5, BT MESHIISRAESEFTSERIbL,

EFNENE, FHERINEESEXT LT7680x-R IREAIFA SPI #0##3, 7 0000h ~ 0007h &l
8 4 byte %RE “61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h" , NSRINFHIRRHIBASLEAMER
ibERR (0008h) , BNSEEEINIZHINGE MCU, LT7680x-R AIEBAIMALERRR M RINICHR
AOitbit 0008h FHIAHUTIES, WMRBBF EXIT 15 HKRENAHES A 2B HINEZHIMNBR
MCU, LARA—MIMERY Flash(0x200 i), EEN—3K 1024*768 FIE K 7E LCD R LRI
Sehl,

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

//40%a1¢ PLL
11 05 13 8A // REG_WR ('h05, 'h8A) [Z57758 REG[05] S 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)
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11 OA 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)
AA AA AA AA /] =HES

/1B BRI

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 // IES

/&& LCD 7

11 10 13 04 // REG_WR ('h10, 'h04)
11 12 13 85 // REG_WR ('h12, 'h85)
11 13 13 03 // REG_WR ('h13, 'h03)
11 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)

/EEEEO

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)
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11 55 13 04 // REG_WR ('h55, 'h04)

/REFENEN

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 5B 13 02 // REG_WR ('h5E, 'h02)

//iZE DMA M FLAHS {EiagtEzIR=REF

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 ('hCO,” 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, 'hCO0)
11 B6 13 01 // REG_WR ('hB6, 'h01)
AA AA AA AA /] THES

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

00 /] BFF

(ERRBISEM: FIERINE. REEFRBSETEE. FREIECHEAEFRIBAEERNE
& EBeAEEE—NET. NREREFTEREIZ—NEF, BAEXNEFIESEEE
BB —MAFEEL.
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15.2 SPI Master

£ LT7680x-R B9 Master SPI {£&igiiEs, SB1TATHMEE SFCLK SREEBASHMKZEITEIRE
BHTEUFE, Master 27£ Clock Edge BIFNEHAMEEXR(ERAE SFDO 554 LU Slave &
SENEVEUE, 1E Serial Master Control Register [SPIMCR2] 4 bit[1:0], CPOL5 CPHA B
4 FHETBEAOMNN S ETLAESRR, T Master 55 Slave B REER— IR .

seclk(cpot=0) [ LT LT LI LI LML L L
srck(cpol=1) | [T L LML L L
SFDO(CPHA=0)  —(msBX_ X X X X_ X X}

sFpo(cPHA=1) ——mseX X' XU X X X XueX

15-2: Master SPI #{iE(&t4

Transmitting Data Bytes

TEREFHIETISERSERE, SPl EEA LASHIGIL. MR ESUENANREEUES A [SPIDR]
ZfFes+, B SPIDR HEUESLIR EREANES 16 ™NREM FIFO #FRA Write FIFO, 815
NBIBUESIENN Write FIFO §9 Data Byte, 2 SS_ACTIVE #1285 1 7B FIFO X2=1ER T,
LT7680x-R £¥5&5cE N Write FIFO FUSUEFFIAELS Slave,

Receiving Data Bytes

BREHESEEHIERRNTEM. BAEE—S2ENs—EHIRRIRKNE]. RINEEER
WRIEHE, #RWRES T=REIRREI Write FIFO 1, X774 SPI{EHIENaIE, B Em=EHY
ERESEEE. SSERERN, RKNEIRNEIESHIE Read FIFO #, Read FIFO 5
Write FIFO 2MEXIMNAY, tHE—MEZEE 16 NRERI FIFO, FIFO AEHLUA [SPIDR] &7
BRisERl,

FIFO Overrun

ot Write FIFO J&2 Read FIFO #B2#H Circular Memories Et&EH—NTCIREIFIARF.
&7t FIFO BRHIBRT, BEA FIFO NS ~ESIERIANEdE. 2H [SPIDR] HFss
S Write FIFO #N5Ri&RK Overflow AUIE, MSIERMEHRNEIR, BPAGER SPI EOERAIFIA
SRERRANGE, MeEREHAN FIFO [9#dE. & 15-3 58fl, WP J3 Write Pointer, =
FIFO EZHBIBERT, BEA FIFO (RSB ERAEAISE—E4IE, RP /9 Read
Pointer, M#N5RZA FIFO Read #BZsNfE, RP MsfERAIR, M—ERE Overflow HIE,
FIFO Read &iERIiEIRAVEUE.
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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 gl

RE—HMZETLAER Write BihX, H2% [SS_ACTIVE] /50, FKitRZRead FIFOEZ Write
FIFO #<4%E{i. Read FIFO Overruns AJgeBH/MIBE, 15502 SPI Bus REEEREEHRIZL
ELE, BBAERHENEIBUET LA ZEE, S5 E Read FIFO Overruns 275X EERY, W05 SPI #
ERAEEEXSEIEEE, BBA Read FIFO XFHEREERY, itEHAI Read FIFO RIEIERE
A9757ER dummy read FUEIBETFE(EX transmitted FRLA 16 BUREL,

Ndummy_reads = Ntransmitted_bytes mod 16

127~ W5R1E Read FIFO RETHIIBERT, (E7F 16 EFIEVESIER Overwritten, FEEEE
I 16 EHIEZ BV RERIA Read FIFO ERESTH,
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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{TINTFEH

LT7680x-R SPI Master t337354MBIATE (Serial Flash) , Si5H9t19A 4-BUS (Normal Read) .

5-BUS (FAST Read) . Dual Mode 0. Dual Mode 1 5 Mode 0/Mode 3, [NJ#F/ROM IhgEm
LIRS DMA HE((ER, CEARTERTIMNBIINE/ROM fETFRIR A bitmap EX
4. DMA RHRFRIMNBRINFiEZAIZ DMA (Direct Memory Access) RUEHE, BEZEFE
1, ERAETLIGER DMA INRETREHERINFHEEZZEEFF, MIXMMIBSREARAFTE MCU B

b,

LT7680 Serial Flash-1

SFCLK CLK

SFDO DI
SFDI DO

SFCSO# CS#

SFCS1#

RP/CP Touch Controller
(Serial Flash -2)

CLK
» DI

DO

CS#

15-4: LT7680x-R $4F Flash/ROM FiFIEEE

SPI [J77/ROM RUIEEN A< SN, iBEE TR

& 15-2: SPI AFRYEENAE S SHY

REG [B7h]
Bit[3:0]

Read Command Code

000xb

1x iEBNas<HE - 03h
TUIEEUERE, NFZE LT7680x-R BEWEHINSI SFDI 5H#). 7Eit:
WSHIREAFEZE.

010xb

1x iZEE<SHS - OBh
APRIERIFBUEE (Fast Read) , [FZE LT7680x-R FEHRHIAT
SFDI 5|k, 7EittuESEEERISA 8 M=,

1x0xb

1x iEESSHE3 - 1Bh
FEEEREE, (NEZE LT7680x-R BUEUEEI NS SFDI S|i#), B
It SEERSE 16 N=EH.

xx10b

2x EGSHE - 3Bh
INZZE LT7680x-R BUEUEBRANG LA EEA, HEaASI#A
SFDI 5 SFDO, it 5#iEESE 8 N=AERE (Mode 0) .

xx11b

2x ZEN&H<SHE - BBh
LT7680x-R Auitbhita H SEIRM N B 03 tE, EFEREHEA
51§79 SFDI 5 SFDO, 7t S5EiERESE 4 MN=FE (Mode
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1) o

SFCS0# | [
SFCLK (Mode3) | | | U L| I_I

SFCLK (Mode0) | | | | LI I_I LI
sl — X X )

SFDO ( X X )»—

15-5: Mode 0 5 Mode3 {&4githiY

B 15-6 %9 SPI (NFHEEASRIFE, Q1SR REG[B7h] bit5=0 Mtttk 24bits, T 24
A~ Clock, %5 REG[B7h] bit5=1 MiftZittiLE 32bits, TZ 324 Clock,

e 8T —sle—  24T/327 e 8T e 8T —!

SFCSO# | —
srctk— JUUUUUIL...... OO UUULAT U
SFDO X osh X Adarzs0)/ X ' ' '

| Addr[31:0] |
SFDI | ; (oo X bt X b2

15-6: SPI [JFANERNGS

— 8T —se—  24T/32T «— 8T —se— 8T —

sresor | R N
secuc VL. SO

SFDO )( 0Bh X Addr[23:0] / XDummVX
= ' Addr[31:0] '

SFDI

DO X D1 >—

oe--

15-7: SPI AFRYIRIEIEE GRS

Bl 15-8 NINFZE LT7680x-R FISUEMAN AV EEAN, SUBMANBIES|# SFDI 5 SFDO
|, 18R REG[B7h] bit5=0 MHZFEbLIE 9 24bits, FTE 24 4 Clock, 18R REG[B7h] bit5=1
MM S 32bits, FE 32 4 Clock,
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“— 8T —se— 24T/32T ——se— 8T — 4T | 4T | 4T | 4T

SFcso# | T B S N
seewe (UL Angnanaanndnnnninnini——

SFDO )( 38h X Addr(23:0] / )E(Dummy @M%%%@%@

Addr[31:0] i :

————ofPoeotentPecie

15-8: SPI [IfZRYIEEAS (BURIMAAZZHEN)

15-9 79 LT7680x-R AyithitiH SEUEMA EIET, HIRSHUEEHIES R SFDI
5 SFDO £, %158 REG[B7h] bit5=0 MZRIMIEZ S 24bits, FARZIEMARLIFE 124
Clock, #N5R REG[B7h] bit5=0 M{{ZRtbIEA 32bits, RFTEE 16 4~ Clock,

“— BT —e— 127/16T — 4T | 4T | 4T | LAt | oar

R S A R
sreix m __________ ﬂﬂmumnﬂmummw W

omm

SFDI

-- @meee

15-9: SPI [AFRYIEENGES (il SEiEEAERER)

15.3.1 SPERRITINE

HNERINTEFRT LA S EIESRIR,  BBARLATLATEEIIZASEZL (£ DMA (Direct Memory Access)
7, SBTIAFRILASIER DMA THEER KRG, MINGFRHRIAIKEEEFER. BTINFN
RBEBVR B AFRISI—E. NFERAENT:

& 15-3: 8bpp NEEEHLEURE

Addr |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bi i it2 | Bit1 | Bit0

U R’ R RS G| G G B B R RS R’ | Gol | Go® | Go® Bo | BoS
0003h B¢ R

0005h B R

0007h B R

0009h B Re’

000Bh B Rio”
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£ 15-4: 16bpp WIFEHSEIE

Order [Bit15|Bit14|Bit13|Bit12Bit11Bit10| Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3

Bit2 | Bit1 | Bit0

||~ lwW N

b~ lw(inN

DMA 1R {ERE R LARERIEF SEERBEEHNERS. 7 LT7680x-R 1 DMA RIME—%
IR NEBAGINTE. 3T DMA BFFMEXEUEIVST, linear #2705 block 83, IXATLASR
HERERENAREERE, M DMA EXENREEFNILHENER, EE75EA—
byte —* byte RO EIRHRIINBIAFEEEEFH. £ DMA STRf&iX/E, LT7680x-R 2&H
— RETLAREEE R, KT IFERERE, BEE TIIED.

15.3.2 SR{FINFEL R TRY DMA (55

RS TR DMA (EaBFEREIESRTINEN CGRAM (G248 BAF, MR T/EME
HERWTIRER 8bpp, BEEETE:

Serial Flash SDRAM

| [SleivielslalelloRis 2T | [ceivielslaleloa/el ds
-1 TS=I[T| Lo llalv] -1 TS[=I[ T|L = lolalv]
V[[#[sld&d* [(D . H -]/ 1[#|pd&d” [ (D . H - |/
01123[4]5l6|7[8]9]: |5 [<[=[>[2] 0/1[2]34]5l6[7|8]9]: |5 [<[=[>[2|
e ABICIDIEFRGH|I|J[KILMNO lEABCDEFRGH|I|J[KILMNO
IPQRISTUVWX[Y[Z[[[N[1]~] IPQRISTUVWX[Y[Z[ (N1 ]~]
“lafblc|dle|f|g|hi| j|k|1|m|n|o] ~lalblc|d|e[f]g[h|i] j|k/1]m[n|o}
plalr|s|thulviwx|y|z{ ]| |} |~] plalr|s|thulviwx|y|z[ ]l [}~
RIS SIEGE - |Z -|Z]

al |r| |11 3l|e|gl ]Iz 1) Z |0
‘AAAAﬂhIC#FEFIIi A 111
IPINOKOOO= U000 8| D) WE|
alalalalsdi|cleleleleli]i] a HAR
d|nlo|k|olols|+]elulalalilalal & alal

15-10: HRITIIFAYIZEMEIE DMA (£
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15.3.3 BRITIREFERIRIEU TR DMA &5

KRR TH) DMA ZEEERBEREEEEI AR, X MMERIEABAZLL Pixel 7
BEXEN, B2ETHEFEE:

Serial Flash SDRAM

15-11: BRITAFRIXIRIE DMA £

G
} }

BEDMAFFEBIAHHHDMA_SSTR) BEEBEEAW_COLOR)
REG[BCh-BFh] REG[5Eh] bit[1:0]
BEDMAFEEEEEE d BEERNSHLE
(DMA_SWTH) s EX 2K eEt
REG[CAh-CBh] REG[5ER] bit2
B EEE A h (& ESerial FlashZHSE 2
(CVSSA) (SFL_CTRL)
REG[50h-53h] REG[B7h]
vy == ™ '
BEEEEE —_—
(CVSIMWTH) REG[B6h] bit0 = 1
REG[54h-55h] -
(( GEDMABTREOX/YAT )
(DMA_DX, DMA_DY)
REG[COh-C3h]

( EEDMARREESSE
(DMAW_WTH - DMAW_HIGH)
REG[C6h-C9h]

|
15-12: DMA (EiainiZE (IRimikSER)
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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]

I
15-13: DMA (&55ifEE (ERPERE)
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16. GPIO 00

LT7680x-R {2t T—L GPIO £, AJLMEAN MCU ZORER, BEXL GPIO EOHMESHE =S
ESHZEML, BFSETER 16-1 i, REEXEEHIESHRELLNAREER.

# 16-1: GPIO O SHtERISSHZ

GPIO #0 HEES

GPIOA[7] GPIOA[7]

GPIOC[7] PWM[O]
GPIOC[4:0], { SFCS1#, SFCSO#, SFDI, SFDO, SFCLK }
GPIOD[7:6], { PD[18], PD[2] }

XL GPIO ZFOZIRENEHEEEA, LNEH RSB LIRS 7859 REG[FO-F6h], i
SE% 13 E5FRRA.
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TFT-LCD £ ENNEZEHIE R

17. BiREME
ERFENEERIE, LT7680x-R SHEMM IR, KEDFHEX/NBSEMRS: EFERN

(Normal) | #FaptE={ (Standby) . E{SH&EZ (Suspend) . {KERIEZ( (Sleep) , WM ITIFEXHRZF
f£=% REG[DFh] kigmE. THEHENM TIFENAR s LR
#+= 17-1. B FEEERIEEIELLERE
IEEES iRzt SR {AERIESC
Item (Normal) (Standby) (Suspend) (Sleep)
Serial Serial Serial
PLL Enable MCU MCU MCU
MPLL
MCLK | MPLL Clock Clock 0OsC Stop
CCLK | CPLL Clock 0sC 0sC 0sC
PCLK | PPLL Clock Stop Stop Stop
CPLL ON ON OFF OFF
MPLL ON ON OFF OFF
PPLL ON ON OFF OFF

R
1. LT7680x-R NGRS, LCD ZFOKAMEINS, EHHEANSHEEKEIE, MCU FLE
LCD #&i4#f Display Off B Power Down BIEIE, LUBEGR LCD HRAVIRIA,
2. OSC ZfssMErrIERIRImER.

17.1 IEEES

RS FREERI= PLL EREETE, HatE MCU BigigEit =4 PLL 58774 CCLK (Core
Clock) . MCLK (27~ Clock) . PCLK (LCD 134 Clock) , itFrE#EO8E LCD EaLAE
BER, BIENE PLL BahEE—ERAE, Fitt MCU HR5CiEIdE7788 01h (9 bit7 5%0 PLL
IR BB TFIRERT.

LT7680x-R_DS_CH / V3.0
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -114-



JLT7680x-R TFT-LCD £ ENMEEEIE A

17.2 FantE3t (Standby)

IR7E REG[DFh] bit[1:0] = 01b EANfFasRI, REFeuE (CCLK) SR (PCLK) HEH
FlE, BrRREERNS4ERM MCLK 1244,

i Standby BRI BINT:

& P62 Standby {53t
& #AREES (1% REG[DFh] bit7= 1) |
* MCU TILUAEERAEEE (STSR) M bit1 (TYEELRAIET) HEZETH 1, LA

LT7680x-R BEHNGHEET,
BRI EFERARILRINT:

& i REG[DFh] bit7 = 0, EFF TR,
¢ MCU REIREEFEE (STSR) B9 bit1 (TIEE=UIREIER) HEEFE RO,

17.3 EHfEt&E{ (Suspend)

IRZE REG[DFh] bit[1:0] = 10b HNEFRN, FLHENZT, REUEER (CCLK) . AR
(MCLK) | A% (PCLK) &L, FEERAFIRENSTIRE] OSC IR,

HANEERIANTRINT:

¢ RE OSCIRFIRTE SIEN BRI FRIFTHIE,

& 1%$% Suspend &R,

& FHAGHEE (IRE REG[DFh] bit7 = 1) ,

& MCU TTLUGBEDIRZSE 1788 (STSR) B bit1 (TIEERIRSIER) HESZEFTH 1, LA
LT7680x-R E&FHFNEBER.

BRI EFRIRIERINT:

¢ i97E REG[DFh] bit7 = 0, BHEEEL.
¢ MCU REREEFEE (STSR) B9 bit1 (TIFERRSIER) HEZEFERO,

LT7680x-R_DS_CH / V3.0
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17.4 {FIRIEZS (Sleep)

I2%E REG[DFh] bit[1:0] = 11b HAKIRIRI, FELIRXZT, FrEMmERS PLL #3a/=1E.

HENKRRIURI S RIN T :

¢ %&4F Sleep 123,

& HENEHEL (IRE REG[DFh] bit7 = 1) ,

& % REG[EOh] bit7 50, MITELT7680x-R BEANEHEMENAT, BRREFESHEN Power Down;
#2185 REGIEON] bit7 51, MEHNBERIFTEL.

¢ LT7680x-R ¥EA£=E1E OSC,

¢ MCU a[LUGEIRSE R (STSR) MY bit1 (TEEZUIRSIER) HESFEA 1, LA
LT7680x-R ERHNEBER.

ERIEFRIRIL RN T :

& X% REG[DFh] bit7 = 0, EFF TR,
& NRAERERRT OSC =LY, N/RZE(EsE OSC,
¢ MCU EREEFEE (STSR) B9 bit1 (TIEEUIRESIER) HESFET RO,
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18. H1FaaiiEA

LT7680x-R RERHISFes i E2@Id MCU BBOK5EKMY. LT7680x-R BE—MAESHFRRSITSHIES
7, WSHEIBLNSZRERREIEYE, WSS FRREEEEAN. MigSHFRaLL
Bid "Command Write” FHIS "Data Write” BEAEITHIEAEBORIINEE. "Command Write” 15
ESFEMME (Register Address) , #5 “Data Write” EHAREILUSEUEBE N ISENS1ZeEH, 4
EFRUETERITFaaEUER, HIRimMEs X "Command Write” [EJ#A, A/EHBfEF "Data Read” [EHA
SKIZEEEE. BEiEi "Command Write” RigESfresitiilt, “Data Read” NI ZRiEENFFSEUE.

#* 18-1: MCU FHj

MCU E0O0EH CS# A0 RW# o 1€ % BB
Command 0 0 0 |IREIESEFasHbhE
Status Read 0 0 1 ERURSSFEE00EURE
Data Write 0 1 0 BEUEBE NS FERRERTE
Data Read 0 1 1 ESFER s ENFEUR

18.1 RE&HF=R

& 18-2: AEFHFR (STSR)
Bit % B8 AIAME | FEUR

BSAREH FIFO BiftE R (Memory Write FIFO Full)
0: BEARFFIFO&gH# (Full) ,

7 1: BAREFIFO BE&i# (Full) 7, 0 RO

HEAEEARTF FIFO ®gE#RIER T, MCU AAILUIET—

GREIERNF.

SEAATFR FIFO E=18R (Memory Write FIFO Empty)
0: EANEFIFO X&EZ (Empty) .

6 1: AW FIFOXBEEZ (Empty) T, 1 RO

LBBEARE FIFO BR=TH, MCU FJLUELEES N 8bpp £1iE 64

M&E. 16bpp HUE 32 MREF 24bpp FUE 16 ME=.

EEYATEFRY FIFO Bifi#8R (Memory Read FIFO Full)
0: EEENATF FIFO iX&E#H (Full) .

5 1: {EEYA7E FIFO BEE#R T . 0 RO

LIEENTF FIFO B4 7Y, MCU BTLAESEE NTFEEEY 8bpp #5

12 64 M&Z. 16bpp #E 32 MEEEY 24bpp HUE 8 MEE=,
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Bit % BB RIAME | FEURIU

{EENATERY FIFO B238) (Memory Read FIFO Empty)
0: {EEYATE FIFO i&i&B= (Empty) .

4 1: EBRTE FIFO BEL=ET. 1 RO

LiEBIARTE FIFO X8R, MCU TSI RIS ERE

.

T{FICER#HEXR (Core Task is Busy, Fontwr Busy)
XA bit {3k LT7680x-R #Ei##1TRY BTE, JU{@5|28. DMA, XM=
BANSEFBENEMERETK.

0: EESMELTREIRE.

1: SERTRL, TFICRRRE,
= MCU BRI F5EIAE, SREUREEXIRER, 2
FARBSHA LT7680x-R EFLTFREBIRE.
B BEXAERT, R MCU 2R EENN =R, 178k,
FraR. ARt EReSXF/ENIRER, BRLFHAIXA bit
=&aA30,
ETRAEFHEIESR (SDRAM Ready for Access)

0: BrARERESTFHRFN.
2 1: BTRFEEERT LT, 0 RO
FERERXRNMIBRESZE, BRFYMFTIRE REG[E4h] bit0 /Y
“SDR_INIT" {149 1,

TEERIKSIER (Operation Mode Status)

0: IEEEEER.,

1: 2 HE(FER,
XA bit 3 1 F7x LT7680x-R WEFEESHITHIE M. FHER
HEHANTEEELSH., EEEEEN, X1 bit SUERFE 1
HZ| PLL SRERIF= AL,
REPASIES (Interrupt Pin State)
0 0: RBEHMI=LE, 0 RO
1: B4,
1 ROKERRIE (Read Only)
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18.2 HEHFES

REG[00h] Software Reset Register (SRR)

Bit % BE ME | FEUEX
EFhfCE PLL3AZE (Reconfigure PLL Frequency)

5 1 EiX4 bit SEFHECE PLL SRR, 25 PLL R9tEXS 0T,
PLL BHHASIZBINEE, FERFa] LA TIERUXA™ bit, WISRIER] 1
R PLL EEHEEF IR,
6-1 HRfEF 0 RO
R4S (Software Reset)

0: IEE#E(F.

1: HTREERL, ENEREREMHEN 0,
BRHEMNRASEMNAEIYATY, HtSFFRETWERR.
E&iHtF (Warning Condition Flag)

0 0: RBELEETLE, 0 RO
1: E&F=4E, BS% REG[E4h] bit3 i57BA,

REG[01h] Chip Configuration Register (CCR)

Bit i% BB iME | FEUER
185 PLL 54 (Check PLL Ready)
7 R LAERUXA bit KIEMBRFEELIIEE PLL BI#h, 1322 1 0 RW

= PLL B2 F RN HRER,

WAIT#5|BIRAR=HE (Mask WAIT# on CS# De-assert)

0: No mask, WAIT#ZE7E LT7680x-R HEBRITIFITSEEM
Lo, At TE &S T— MCU ASRAVESEHR. W15 MCU
RENEHRFTEE WAIT# AR, RiERERRBAER
LT7680x-R FepkilidE , BBATER L RriZEe18 WAITHAYER(L
FEE WAIT#A Hi It A 8E T F—IRAYFEL,

1: Mask, 2 CSHESLERETES] WAIT#BEER (Z86% Hi) |
Ett MCU B _E 4 umis WAIT#E B ana0iEEHR.

iziRIhaEI=E] (Keypad-scan Enable/Disable)
5 0: ik, 0 RW
1: fsE8E.
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Bit % B8 HAE | IR

TFT S|’ E (TFT Panel I/F Setting)
00b: 24bits TFT (F5%itH. (NA)

43 01b: 18bits TFT ?%Eﬁﬂﬂo 01b RW
10b: 16bits TFT (554,
11b: &8 TFT 555k,

HERFEMARY TFT a5 IR ES GPIO SEizEIhae.

2 REF 0 RW

BORTELE SPI #ELI&E (Serial Flash or SPI Interface
Enable/Disable)

0: ZIF (EEFgE GPIO Ih8g) .

1: fERE (JEIRRTE SPI Master IRE) .

0 KfEA 0 RW
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REG[02h] Memory Access Control Register (MACR)

Bit X B8 RMIME | FEURR
MCU WARENEBEHIEE X (Read/Write Image Data
Format)
Oxb: EHEBEA.
7-6 10b: IEFEHUEE R High Byte (40 16bits ##EEmfE 0 RW

FRYE 8bpp Data Mode 1 HUE&E) .
11b: IHBEEUEREH High Byte (40 16bits FiE(EHIER
24bpp Data Mode 2) .

MCU iEBAEFRE (MCU Read Memory Direction, Only for

Graphic Mode)
00b: Z>F #AfF £>T.

5-4 01b: B>E A/ £L>TF. 0 RW
10b: E>TF Rl E>A.
1b: T>Lt RE E>F.

SNREEIRER Linear it SutEz{ILER bit AJ 28,

3 fEF 0 RO

MCU EAAEFEE (MCU Write Memory Direction, Only for

Graphic Mode)
00b: £->% #AfE £>TF (Original) ,

2-1 01b: B>E AlF E>T (KFEHE) . 0 RW
10b: E->TF #AE £>A (Al 90°E/KFEE) .
1b: T>Lt R £>F (KhEe 90°) .

NREEIRERLMESUMET, WL bit BI2RS.

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

Bit i% BB MiNME | FEURR
hEHSSEEARL (Interrupt Pin Active Level)
7 0: Low Eh{E. 0 RW
1: High S{E.
EERIMERRER(S S8k (External Interrupt Signal - PSM[0]
De-bounce)
6 0 RW

0: AFZE De-bounce,

1: {$BE De-bounce (1,024 4 OSC Clock) .
SpERrRERS S &1ET (External Interrupt Signal - PSM[0]
Trigger Type)

5.4 00b: {RE(ftAR. \ aob RW

01b: TRHLSHLA.

10b: EERALA.
1b: EFin%sMk.
3 REA 0 RW
Bz /X H1E %R (Text Mode Enable)
0: EEERART.
1: SRR,
FIREX bit ZH1, HRSTHAEIRSE 7MY Task Busy 25
FENFESREES, N8R Linear SHHERH, XA bit tA%A
0,
AFiE/SER%E (Memory Port Read/Write Destination
Selection)
00b: EEZERRAF A Image/Pattern/FIF BREX FEURIEIE
BSABH, X Read-Modify-Write,

01b: i%#E RGB &) Gamma FRASABR., B EERE
2 256bytes, MCU FZEEES AR Gamma Table #A
EBIEES A 256bytes,

1-0 10b: EfEFNNTE (REERESE Low 8bits MCU i, 251 0 RW
—MREFERRVEIRIES) , /3285 Graphic Cursor §7F
EENINEE. B SIrNEE R 4 MERSURNERBIZE.
HF—NEEEES 128416 bits, MCU EEISEENE
¥r/9 Graphic Cursor, AJEHBIELS 256bytes,

11b: FEEARRF, X2 64*12 bits fY SRAM, E MCU &
REN 8bit, EITHBEIREENR, RB Low 4bits
HHEEEBE AN RAM, AFRBRNFEWMIER. MCU
FEEEE 128bytes,
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REG[04h] Memory Data Read/Write Port (MRWDP)
Bit % BB HME | FEURR
Write ZifE: KEAEFESAEIE

Data to write in memory corresponding to the setting of
REG[03h][1:0]. EXEHUENFEM T, STLUEAEEZEREAN.,
'R

a. Image Data in SDRAM: £# MCU #IEBEIREN
8/16bits, BTLAIRET=IR R/W Image FHE&. FZEX
RERNEE 8RS REEXIRE.

b. Pattern Data for BTE Operation in SDRAM: &% MCU
HAEEEIREN 8/16bits, ATLURET =R R/W Image £
EE. FRERRERNERB & RS RERXIZE, TIER
B MCU FTKNZ @ WISE S 8*8 5 16*16 R,

c. User-Characters in SDRAM: £3# MCU #iEEFEISEN
8/16bits, aILAREERIH R/W image HUEIE. HERIRE
JRE linear &z,

d. Character Code: HEE#ES MCU £3EAY Low 8bits, £
FROTFHFFREELN. GEFRHA 2byes, MEHA
High bytes, HER2LIEEFE, Fi53<8000h A¥AZF,; F
3 >=8000h AER=F.

7.0 e. Gamma Table Data: RS MCU £4E89 Low 8bits, . RW
MCU B/migE “Select Gamma Table (REG[3Ch] bit[6-
5]) " SEiEBRAIERAY Gamma Table’s iilH+2488, AREA
BRI TE ANRIEHE. MCU MiZE AN 256bytes FHEZEIA
7.

f. Graphic Cursor RAM Data: REgE5 MCU i Low 8bits
iR, ERTE “Select Graphic Cursor Sets” 25778814
&P Graphic Cursor RAM ittt +2488, AEBHITEAN
i,

g. Color Palette RAM Data: RS MCU 5 A\HY Low 8bits
#E. MCU if70iEt3s Color Palette RAM (64*12) 4%
5T 128bytes pUE#E, AEESANIEF I ENF 7=
ik,

Read §fifE: XRPITFEZENEIE

(FEFIEENAFEIEDNEE, WIRIEE REG[03h][1:0], BEERIELE

FIRIZEINEE, NAREXELIREDENEERMHET.

R 11 ANR7E Read EFEARAIMEIETRE, BEVRELHT
[EER, RATERRE—MENEIEAEE, iR
ERZEEREFN. B trNEESRe2NEH AT
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Bit i* BB BiME | FEUSE
FREEINEE,

R 2: NeERINEE, EEBEURRELL 4bytes HAEEN.,

R 3 WIRAPEENS NS Fasiiil, BEZRIEETLEH
&% SRAM &, HBA MCU ROZ5cHaA LT7680x-R A9
Core Task Busy EIr2EBERARENRS, BEARES
BIEE G RESihl
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e

©Levetop Semiconductor Co., Ltd. Page -124-



JLT7680x-R TFT-LCD £ ENMEEEIE A

18.3 PLL BEH1FsE

REG[05h] PCLK PLL Control Register 1 (PPLLC1)
Bit i BB MiNE | 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 " ) 10 RW
BENT 2 ~ 31 ZIE.
PCLK Feedback Divider Ratio of Loop, N[8]
Total 9bits, #ENTF 2 ~ 511 Z[&, .

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

Bit i B8 FME | FEURS
PCLK PLLDIVNI[7:0]

7-0 L " 60 RW
Total 9bits, FENT 2 ~ 511 Z[A.

#&: PCLK 2iRMHS TFT FIREIERAIATHES.

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

0E )| % BB FAME | FEURR
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 . X 10 RW
HENTF 2 ~ 31 2/,
MCLK Feedback Divider Ratio of Loop, N[8]
Total 9bits, HYENTF 2 ~ 511 ZjA,

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

Bit i% Bp INME | FEuER
MCLK PLLDIVN[7:0]
7-0 . . . 133 RW
Total 9bits, FENTF 2 ~ 511 ZJ&l,

#7~: MCLK 2R BInAFRIE M ES.
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REG[09h] CCLK PLL Control Register 1 (CPLLC1)

Bit X B8 BiME | FEUR

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]

HENT 2 ~ 31 2.

CCLK Feedback Divider Ratio of Loop, N[8]

Total 9bits, FUENTF 2 ~ 511 Zj&l.

5-1 10 RW

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

Bit % BB EAME | FEER
CCLK PLLDIVN[7:0]
7-0 . . . 133 RW
Total 9bits, FUENTF 2 ~ 511 Zjal.
= 1: CCLK A7 Core HETHMES,

1= 2: PLLEHERA THIATNEH:

FOUT = XI * (N/R) + OD

BINSIE XI/R A~/NF TMHz, Z55): IN = TOMHz, R[4:0] = 01010, N[8:0] = 1700000000, OD[1:0]
=11, W

FOUT = 10MHz * (256 / 10) + 4 = 64 MHz
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18.4 rhlmEHIFHF:R

REG[0Bh] Interrupt Enable Register (INTEN)

Bit % BE IME | FEUER
iEERchiREHl (Wakeup/Resume Interrupt Enable)
7 0: £k, 0 RW
1: fsE8E.
4pERchiER PSMIO0] #=# (External Interrupt Input - PSM[0]
6 Enable) 0 RW
0: #iuk,
1. f&E8E.
5 | KfEA 0 RW
FEHFREESHhEREE (VSYNC Time Base Interrupt Enable)
0: ZEibrnAT,
4 0 RW

1: fEREHT,
It ARBT SR E%0 MCU LCD B9 VSYNC &4 Tearing Effect.
igsrhifiE®l (Keypad-scan Interrupt Enable)
3 0: ZE1LhRf, 0 RW
1: {sEREHRH,
eSS RERIEF] (Serial Flash DMA Complete / Draw Task
Finished / BTE Process Complete etc. Interrupt Enable)
0: ZEiFrhitT,
1: fEREHT,
PWM1 fRifiEEl (PWM Timer-1 Interrupt Enable)
1 0: ZEibrAiT, 0 RW
1: {sEREARH,
PWMO HrifiEhl (PWM Timer-0 Interrupt Enable)
0 0: ZEIErhi, 0 RW
1: {sEBEHRH,
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REG[OCh] Interrupt Event Flag Register (INTF)
Bit % BB HiNE | FENER
IEERFRERIEIE (Wakeup/Resume Interrupt Flag)
Write: &R IGERFERAEIR

0: FahfE.
7 1: &k Wakeup/Resume FrlfiEHR, 0 RW
Read: ZHVIGERFAERHEIFIAS

0: ;8B Wakeup/Resume FRF=4E,

1: Wakeup/Resume Hlfe4E,
4pERchlT PSMIO0] BEtR (External Interrupt Input - PSM[0]

Flag)
Write: i&B& PSM[0] Pin HREfiEHR
6 0: FafE, 0 RW

1: i5B& PSM[0] HRifiEtR.
Read: iEHY PSM[0] Pin FRERIEIFIATS
0: /8B PSMI[0] HlfF=4,
1: PSMIO0] Hhi#fiF=4E,
5 NG 0 RW
FEEHFRIPESHEEIE (VSYNC Time Base Interrupt Flag)
Write: &5B& VSYNC FRBfiSHR
0: FahfE.
4 1: 5k VSYNC chifiEsR. 0 RW
Read: iEHY VSYNC HERHEHRIATS
0: ;&8 VSYNC R4,
1: B VSYNC shlif=4,
BRI TPERIEIE (Keypad-scan Interrupt Flag)
Write: i5k& Keypad-scan FRERiElR
0: Fahfk.
3 1: BB Keypad-scan =i, 0 RW
Read: iEHY Keypad-scan FRERIEIFIAS
0: ;85 Keypad-scan H#fF=4E,
1: B Keypad-scan Fiffi=4,
EN{ESSRERERIEETR (Serial Flash DMA Complete | Draw Task
Finished | BTE Process Complete etc. Interrupt Flag)
Write: ;SBREN{ESSRARERIEIT
2 0: FTEE. 0 RW
1: iBBRAMTIER.
Read: EZEVEN{ESSREAPERMEIRIATS
0: ZBFMI=4&£.
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Bit i% B3 AMIME | FENRR
1. B4,
PWM1 HalfiEtE (PWM1 Timer Interrupt Flag)
Write: j&k& PWM1 FRERIEIR
0: FahfE,
1 1: i5BR PWM1 HRifiER. 0 RW
Read: iEBY PWM1 FREFEIFIRS
0: ;88 PWM1 HhfFe4,
1: 5 PWM1 FilifF=E,
PWMO HrifiEtE (PWMO Timer Interrupt Flag)
Write: &k PWMO FRERHEIR
0: Fanfk.
0 1: Bk PWMO hifriEix, RW
Read: &% PWMO Hhifisis 0
0: ;&8 PWMO A4,
1: B PWMO =4,
R WIS MCU Wezlshlr, (BRIEEXNSFaliE M, B4 MCU RiZZEERHIA SPI Master K7
BFEaRYRBTiENR REG[BAh],
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REG[0Dh] Mask Interrupt Flag Register (MINTFR)
Bit % BB MAME | FEUR

RAEIREERERIEIE (Mask Wakeup/Resume Interrupt
Flag)
0: Ak,
1: B,
R ERR T PSM[O0] iE#R (External Interrupt Input -
PSMIO0] Flag)
0: AEFifi.
1. i,
5 | KER 0 RW
RiIGEEREESPEEIE (VSYNC Time Base Interrupt
Flag)
0: FEFig.
1: B
RiigEEiEchEriEl: (Keypad-scan Interrupt Flag)
3 0: . 0 RW
1. k.
RAEN{ESSRXFREREEIR (Serial Flash DMA Complete | Draw
Task Finished | BTE Process Complete etc. Interrupt Flag)
0: B
1: B
ik PWM1 HfififtE (PWM1 Timer Interrupt Flag)
1 0: FE#. 0 RW
1: B
ik PWMO HERiEEE (PWMO Timer Interrupt Flag)
0 0: AEFifk. 0 RW
1. k.
R~ WIS MCU FFliiEsR, T LT7680x-R AakHHiite MCU, INRABRAFELISEHRFREE
BRlTEERR, MCU RILABE e EFMIERLS RS G Rl
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REG[OEh] Pull-High Control Register (PUENR)

Bit % B9 FAME | FEUER
7-6 R{EH 0 RO
GPIO-F[7:0] L#ifBFHIEE (GPIO-F[7:0] Pull-High
Enable)
5 0 RW

0: LiuFEpRZELL,

1: EHIEBFAEEE,
GPIO-E[7:0] LHiFFHIRTE (GPIO-E[7:0] Pull-High
Enable)

0: L#uFEpRZELE,

1: EHiFBFAERE,
GPI0O-D[7:0] L#irBBHIRTE (GPIO-D[7:0] Pull-High
Enable)

0: LiuFEpRZELL,

1: EHiEBFAEEE,
GPIO-C[4:0] L#iFPHIRTE (GPIO-C[4:0] Pull-High
Enable)

0: L#uFEpRZELE,

1: ERiFBFAERE,
DB[15:8] _#if8FRi&E (DB[15:8] Pull- High Enable)
1 0: LiuFEpRZELL, 0 RW

1: EHIFBFAEEE.
DB[7:0] LHiFEBHEIZE (DB[7:0] Pull- High Enable)
0 0: LHIFBRRZALE, 0 RW
1: EHIFBPAEEE,
127~ bit[5:2] RAEIRAL GPIO IHRE, XL bit iIEAEH.
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REG[OFh] PD for GPIO/Key Function Select Register (PSFSR)

Bit % BB HNME | FEUERS
PD[18] i&H; GPIO skiigInaeikis
7 0: GPIO-D7 0 RW
1: KO[4]
PD[17] &Rt GPIO SiGiEThakiki®
6 0: GPIO-D5 0 RW
1: KO[2]
PD[16] i&Rf GPIO SkiBEINgEsEE
5 0: GPIO-D4 0 RW
1: KO[1]
PD[9] i&RY GPIO SiziETNaEIE:E
4 0: GPIO-D3 0 RW
1: KO[3]
PD[8] i%R% GPIO skiziETgeitiE
3 0: GPIO-D2 0 RW
1: KI[3]
PD[2] i%F% GPIO skiziETgeikiE
2 0: GPIO-D6 0 RW
1: KI[4]
PD[1] i&RY GPIO SiziETNaEIE:E
1 0: GPIO-D1 0 RW
1: KI[2]
PD[0] i&Rk GPIO kizfIhREERE
0 0: GPIO-DO 0 RW
1: KI[1]
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18.5 LCD BRiEHIFFEE

REG[10h] Main/PIP Window Control Register (MPWCTR)

Bit i# BB AMIME | FEURU
PIP-1 fRE&i&E (PIP-1 Window Enable/Disable)
0: PIP-1 %1k,
1: PIP-1 fE8E,
PIP-1 fl&KIzfE PIP-2 iEZ L.
PIP-2 MEHETE (PIP-2 Window Enable/Disable)
0: PIP-2 1k,
1: PIP-2 &g,
PIP-1 fl&KInfE PIP-2 2 L.
5 ENEDE 0 RO
EIFIRTE PIP-1 5% PIP-2 {EMISE (
Select Configure PIP-1 or PIP-2 Window’s Parameters)
PIP MIEBRISHES: R, Eihitut, BREE. B8R, %
BitR, MERE. NESE.
0: AJLURSE PIP-1 1984,
1: ALASRE PIP-2 B84,
FEGMEREEIRE (Main Image Color Depth Setting)
00b: 8bpp Generic TFT (256 &) ,
01b: 16bpp Generic TFT (65K &) .
1xb: 24bpp Generic TFT (1.67TM &) ,
1 KAEF 0 RW
RERMFRZE(ES (To Control Panel’s Synchronous
Signals)
0 0: Sync Mode: g VSYNC, HSYNC, PDE, 0 RW
1: DEMode: 375 PDE {#gg, m VSYNC, HSYNC ARE

Py sy
SN0

3-2
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REG[11h] PIP Window Color Depth Setting (PIPCDEP)
Bit

% B3 RIME | FEURR
7-4 | KfEA

0 RO
PIP-1 {ERIREIRE (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 REZRERE (PIP-2 Window Color Depth
Setting)

1-0 00b: 8bpp Generic TFT (256 &) ,

1 RW
01b: 16bpp Generic TFT (65K &) ,
1xb: 24bpp Generic TFT (1.67M &) ,

LT7680x-R_DS_CH/ V3.0
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REG[12h] Display Configuration Register (DPCR)
Bit " B8 RIME | FEURR

IR%E PCLK THER L& ThF& (PCLK Inversion)
0: PD. PDE, HSYNC, Panel #liEY PD 27 PCLK E£F+

2,

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

1: PD, PDE, HSYNC, Panel #liBX PD & PCLK P&,

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

EFRHAXKIEE (Display ON/OFF)
6 Ob: &7~XA. 0 RW
1b: BrFE.
ERNXEGEIZIRE (Display Test Color Bar)
5 Ob: ZAIE, 0 RW
1b: fE8E.
4 XA bit W 0, 0 RW
FEFIHHBE (VDIR: Vertical Scan Direction)
3 0: HERT. 0 RW
1: BATELE,
LCD #ig= iR (Parallel PD[23:0] Output Sequence)
000b: RGB,
001b: RBG,
010b: GRB,
20 011b: GBR, 0 RW
100b: BRG,
101b: BGR,
110b: KB,
1M1b: EHAERS (2FRHEEN0 (BE) &1 (B
B) , PR REG[13h]) ,
W BVDIR =1, PIPIE. ERER. MXEEinebEsmBanzELL.,
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REG[13h] Panel Scan Clock and Data Setting Register (PCSR)

Bit i B3 BiME | FEUSU
HSYNC si{Ef{iL (HSYNC Polarity)
7 0: Low zffE, 0 RW
1: High zh{E.
VSYNC Zh{EiEs (VSYNC Polarity)
6 0: Low zffE, 0 RW
1: High zhfE.
PDE Eh{Eiffi (PDE Polarity)
5 0: High Zh{E. 0 RW
1: Low mhfE.

PDE HAEIXS (PDE Idle State)

0: Pin "PDE" #iHi9 Low,

1: Pin "PDE" #gHH)9 High,
RIEAEHERISEKANEM T PDE RUEHIRE.

PCLK HEIKS (PCLK Idle State)

0: Pin "PCLK" #itH9 Low,

1: Pin "PCLK" &9 High,
FIEEEBENEHETRXANFEMT PCLK AYBmEIRTE.

PD [IEIAS (PD Idle State)

(In Vertical/Horizontal Non-Display Period or Power
Saving Mode or DISPLAY OFF)
2 0: Pins "PD[23:0]" #H9 Low, 0 RW

1: Pins "PD[23:0]" #itHJ9 High,
EIEEEH/KELTIEREH. SBEASETKANFET
PD AUIIHIRTS.

HSYNC [HEIXZ (HSYNC Idle State)

0: Pin "HSYNC" #iHi9 Low,

1: Pin "HSYNC" %9 High,
EEEEBEENHETXANFEMT HSYNC AU,
VSYNC HEIS (VSYNC Idle State)

(In Power Saving Mode or DISPLAY OFF)
0 0: Pin "VSYNC" #iHi Low, 1 RW

1: Pin "VSYNC" #itH/9 High,
EiEEaERASETRRANFMT VSYNC pUEHIRTE,

B 2 (HST + HPW + HND) > 64 Pixels, LAB5LEFIH FIFO A%, N8R PIP1 #0 PIP2 £33
B, EIEEERMELDZ, T PIP1F1PIP2 f ULX RER/INE., BH5EE 9-1 %= TFT-LCD
EORFE,
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REG[14h] Horizontal Display Width Register (HDWR)

Bit i® BB RIME | FEURR
KERREEIRE (Horizontal Display Width Setting)
WEHFRIKFEREBEIRE, EiEEh LCD FEOHERN 8 &
EN—BRITOPER,

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

HDWFTR Jo7kFRREEERYAIEE REG[15h], B MEERI D R
791 MER, RRKFRERAARAILIET 2,048 £E.

REG[15h] Horizontal Display Width Fine Tune Register (HDWFTR)

Bit i BB AIME | FEUER
7-4 KEFH 0 RO
KERFEERMEIZE (Horizontal Display Width Fine
Tuning)
3-0 . e . o N . 0 RW
HHFRIKFEERERERNGER, EREFRIVKEREFAIES
8 fEELE, B M ENDYERN 1 MEE,

REG[16h] Horizontal Non-Display Period Register (HNDR)

Bit % B RIME | FEVER
7-5 | K{EF 0 RO

KEJERREXLE (Horizontal Non-Display Period)
X NETFEEIEE T Horizontal Non-Display B, FE X #FR
739 [Back Porch] .

4-0 Horizontal Non-Display Period (Pixels) 03h RW
= (HNDR + 1) *8 + HNDFTR

HNDFTR Jo7k AR XIEEHRRYSIEE REG[17h], 1 HEERY
PIEN 1 MEER, RIPKFEERAAILMET 2,048 (R,

REG[17h] Horizontal Non-Display Period Fine Tune Register (HNDFTR)

Bit ix BB BIME | TFEUESY
7-4 | KfEA 0 RO
KEIERRXIFAIHEIZE (Horizontal Non-Display Period
Fine Tuning)
3-0 | WEHFFRE/IKFIFRRXIEHEL (Back Porch) RSB, BH 06h RW

WERAERS SYNC HXNEE L, 8NMEERERRIELL
1pixel AEA{I,

LT7680x-R_DS_CH/ V3.0
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REG[18h] HSYNC Start Position Register (HSTR)

Bit i B8 ROME | fFEUES
7-5 | FK{EF 0 RO

HSYNC gYiieiaititit (HSYNC Start Position)
IESTFEEIEE HSYNC UiStateit, EitEniEitm R BRKIEHN
FRATEMEIFFIAT=4 HSYNC BORTiESR. S NARIE RPN

4-0 1Fh RW
8pixel, X#EFRA Front Porch,

HSYNC Start Position = (HSTR + 1) *8

REG[19h] HSYNC Pulse Width Register (HPWR)

Bit iR BB RIME | FEURR
7-5 REH 0 RO
HSYNC B398k HZEE (HSYNC Pulse Width)
4-0 . . 0 RW
HSYNC Pulse Width (Pixels) = (HPW + 1) *8

REG[1Ah-1Bh] Vertical Display Height Register (VDHR)

Bit i% BB RIME | FEUES
FEHRTRSE (Vertical Display Height)

REG[1Ah] X$xzZE] VDHR [7:0],

REG[1Bh] bit[2:0] X3azZE] VDHR [10:8], bit[7:3] KfE
7-0 F. DFh RW
EHET=E Line Al EitEXT:

Vertical Display Height (Line) = VDHR + 1

REG[1Ch-1Dh] Vertical Non-Display Period Register (VNDR)

Bit % BB AiME | FEUEY
FEHIEREREKILE (Vertical Non-Display Period)
REG[1Ch] X$izE| VNDR [7:0],
REG[1Dh] bit[1:0] XJizZE] VNDR [9:8], REG[1Dh]
7-0 bit[7:2] AfEF. 15h RW
HFRAEEESEE, HitE T

Vertical Non-Display Period (Line) = (VNDR + 1)
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REG[1Eh] VSYNC Start Position Register (VSTR)

Bit % BE EAE | FHUEN
VSYNC g2tttk (VSYNC Start Position)

VSYNC HEattbit 2 R B rKig SRt a m2IFEE VSYNC 89
7-0 | pdiEs OBh RW

\\\\\

VSYNC Start Position (Line) = (VSTR + 1)

REG[1Fh] VSYNC Pulse Width Register (VPWR)

Bit i BB EiME | FEUE
7-6 | R(EH 0 RO
HSYNC BBk HEE (VSYNC Pulse Width)
5-0 ) . 0 RW
VSYNC Pulse Width (Line) = (VPWR + 1)

REG[23h-20h] Main Image Start Address (MISA)

Bit % B9 FIME | FEUER
FEmieiaitit (Main Image Start Address)

REG[20h] XJRzZE] MISA[7:0], bit[1:0] &4REIES O,
7-0 REG[21h] X$RzZE] MISA[15:8], 0 RW
REG[22h] X$RIZE!I MISA[23:16],
REG[23h] XIRzE] MISA[31:24],

REG[25h-24h] Main Image Width (MIW)

Bit % BE MiME | FEUSU
FEEHEE (Main Image Width)

REG[24h] XIRZE MIW[7:0], bit[1:0] ¥/REZES O,

7-0 REG[25h] bit[4:0] XMZ] MIW[12:8], bit[7:5] Z{EH. 0 RW
BINGgE, XERFKMRL LCD KEBENGE, BXIREN
8,192 &=,

REG[27h-26h] Main Window Upper-Left Corner X-Coordinates (MWULX)

Bit iR B8 BiME | FEURR
FMEE LAY X 45 (Main Window Upper-Left Corner
X-Coordinates)

7-0 REG[26h] X¥RZE MWULX[7:0], bit[1:0] #/REES O, 0 RW
REG[27h] bit[4:0] X$ME| MWULX [12:8], bit[7:5] Kf&
F.
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______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -139-



JLT7680x-R TFT-LCD £ ENMEEEIE A

BIAGER, XHLR+KERREEAREAT 8,191,
REG[29h-28h] Main Window Upper-Left corner Y-Coordinates (MWULY)
Bit i% B HAE | FEUR

FMEE LAY Y 45 (Main Window Upper-Left Corner
Y-Coordinates)
REG[28h] XImzE] MWULYI[7:0],
REG[29h] bit[4:0] XFRzZ| MWULY [12:8], bit[7:5] >k{&F
F.
BfIHGER, SMERT 0 ~ 8,191 ZjE,

7-0

REG[2Bh-2Ah] PIP Window 1 or 2 Display Upper-Left Corner X-Coordinates (PWDULX)
Bit " B8 BIME | FEUER
PIP BRMIEA LAY X &4 (PIP Window Display Upper-
Left Corner X-Coordinates)
REG[2Ah] 33R7Z PWDULX[7:0], bit[1:0] RZREER O.
7-0 REG[2Bh] bit[4:0] X$mzZE] PWDULX[12:8], bit[7:5] K{#F 0 RW
F.
BINGER, XWMBTRNIZE/NTKERTREE.
HRIE REG[10h] ANIRESE, XMEEERKIEX PIP KNSHIE.

REG[2Dh-2Ch] PIP Window 1 or 2 Display Upper-Left corner Y-Coordinates (PWDULY)
Bit % BE BIME | FEUER

PIP S7MEA LAY Y 8445 (PIP Window Display Upper-
Left Corner Y-Coordinates [12:0]
REG[2Ch] X$mzE| PWDULX[7:0].
7-0 REG[2Dh] bit[4:0] XJRZE] PWDULX[12:8], bit[7:5] K& 0 RW
F.
BIAGER, Y RRZENTEEEREE.
TRHE REG[10h] RUIRESH, XMREEKHEX PIP FISHIE.

REG[31h-2Eh] PIP Image 1 or 2 Start Address (PISA)
Bit i% B HAE | FEUR

PIP Ejmieiaitiit (PIP Image Start Address)
REG[2Eh] XtRzZl PISA[7:0], bit[1:0] HAREES O,
REG[2Fh] gzl PISA [15:8],

7.0 [2Fh] XMz [15:8] 0 RW

REG[30h] X3izZ! PISA [23:16],

REG[31h] XIRZE| PISA [31:24],

HRIE REG[10h] FIRESHE, XMREEK/IEX PIP FISEE.
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REG[33h-32h] PIP Image 1 or 2 Width (PIW)

Bit i* B9 BHiME | FEnE
PIP EIEZEE (PIP Image Width)

REG[32h] XIRzZE| PIW[7:0], bit[1:0] HAEER O,

0 REG[33h] bit[5:0] XJMZE] PIW[13:8], bit[7:6] {FEF. 0 AW
BIAGRR, XNEENZENFKEEREE, &KIREN 8,192
B&,
tR#E REG[10h] BUIRESH, XMEEEEHEX PIP IS 1A,

REG[35h-34h] PIP Window Image 1 or 2 Upper-Left Corner X-Coordinates (PWIULX)
Bit i B3 RIME | TFEUESY

PIP EFREEZ LA X %45 (PIP Window 1 or 2 Image

Upper-Left Corner X-Coordinates)

20 REG[34h] X$RE| PWIULX[7:0], bit[1:0] @/REES O, 0 RW
REG[35h] bit[4:0] X3RE] PWIULX[12:8], bit[7:5] KfEF.

BAIAGE, XH#E + PIP IERELRE/NTFHEFT 8,191,

HRIE REG[10h] RIRESHE, XMREEKF/IEX PIP FISEUE.

REG[37h-36h] PIP Window Image 1 or 2 Upper-Left Corner Y-Coordinates (PWIULY)
Bit iR B8 BiME | AR
PIP EXREEZAL LA X 24K (PIP Windows Display Upper-
Left Corner Y-Coordinates)
REG[36h] X$RZE PWIULY[7:0], bit[1:0] &/AEEA O,
7-0 REG[37h] bit[4:0] XJRZI PWIULY[12:8], bit[7:5] K{# 0 RW
F.
BAIAGER, X5+ PIP ESEORE/NTEEFT 8,191,
TRHE REG[10h] RUIRTESHE, XMREEKHEX PIP BISHIE.

REG[39h-38h] PIP Window 1 or 2 Width (PWW)

Bit iH BB MNME | FEUSE
PIP IEEE (PIP Window Width)

REG[38h] XIRZ PWWI[7:0], bit[1:0] JAEES O,

2.0 REG[39h] bit[5:0] XIRrzZE] PWWI[13:8], bit[7:6] (&=, 0 RW
BIAGER, &KIREN 8,192 &,
TR#E REG[10h] RUIRESE, XMIEEB/IEX PIP (IS4
=N
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REG[3Bh-3Ah] PIP Window 1 or 2 Height (PWH)
Bit " B8 HAE | FENER
PIP EFSE (PIP Window Height)
REG[3Ah] 33z PWH[7:0], bit[1:0] /REES O.
7-0 REG[3Bh] bit[5:0] X3mZ) PWH[13:8], bit[7:6] K{FH. 0 RW
BIRBER, BKIREN 8,191 &X.
1R#E REG[10h] RIIRESH, XMEEEEHEX PIP ISEIE.
B 1: PIP IEANSRBMUETKFELARZL 8 MEENDIHR, EFAANSHEENE 1
line,
1BR2: LERETESE 20h ~ 3Bh EERXRE LSB 5% MSB A443%, BRISRIIEERE Main
Image Start Address, IttZ57788 0ttt 20h B 23h, wJRikRE LSB[20h] 5% MSB[23h],
% REG[23h] B AR, LT7680x-R A<%& REG[20h] ~ REG[23h] RYBEIESZINEREZ
2.

REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)

Bit i% BB HME | FEURRY
Gamma #XIEiRE (Gamma Correction Enable)
0: zZF,
7 1 0 RW
1: fsh8E.

Gamma RIER&E—HE.
Gamma Fi%E (Gamma Table Select for MCU Write
Gamma Data)
6.5 00b: HEEAY Gamma &, 0 RW
01b: &EAI Gamma 3.
10b: £IE8H9 Gamma &,
11b: KfEHR.
L2E¥HRFZE (Graphic Cursor Enable)
0: Graphic Cursor Z1t,
1: Graphic Cursor {#8g,
EZHE VDIR (REG[12h] bit3) i85 1 B, SzsLr,
£2E¥6tFi%EIFE (Graphic Cursor Selection)
M 4 FRERZShRIssE 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,
NFHIFIE (Text Cursor Enable)
1 0: &)k, 0 RW
1. 88, NFNinSERSURTARRWERE, &R
LT7680x-R_DS_CH / V3.0
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Bit % B8 RIME | FEURR
HAEREN BT RRI AN S T L.

XFHATIIMFIZE (Text Cursor Blinking Enable)
0 0: ZIF 0 RW

1: {&RE,

REG[3Dh] Blink Time Control Register (BTCR)
Bit i% BB FIME | EFEUER
NEFARINIERNE (Text Cursor Blink Time Setting)
00h: 1 Frame RJi&],
01h: 2 Frames Adal,
7-0 02h: 3 Frames HJi&], 0 RW

FFh: 256 frames Ad{d],

REG[3Eh] Text Cursor Horizontal Size Register (CURHS)
Bit i% BB MAME | FEUE
7-5 | KfEFA 0 RO

XFHATIKFEK I (Text Cursor Horizontal Size Setting)

00000b: 1 Pixel
00001b: 2 Pixels
4-0 : 07h RW

11111b: 32 Pixels
BAIAGER, SFFRIAR, NFERESRRHIR.

REG[3Fh] Text Cursor Vertical Size Register (CURVS)

Bit % BB BIME | FEUER
7-5 | KfEA 0 RO
4.0 XFHNIFEEKI (Text Cursor Vertical Size Setting) 0 AW

BADNERER, JFFFRIRR, NFntb SRR,

REG[40h-41h] Graphic Cursor Horizontal Position Register (GCHP)

Bit i# BB HAE | FEUR
20 L2E¥AFEBRIE (Graphic Cursor Horizontal Position) 0 AW
REG[40h] X$RiZ| GCHP[7:0].

LT7680x-R_DS_CH / V3.0
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REG[41h] bit[4:0] X3RZEI GCHP[12:8], bit[7:5] F{FF.

REG[42h-43h] Graphic Cursor Vertical Position Register (GCVP)

Bit % BB IME | FEUESY
LENIFER(UE (Graphic Cursor Vertical Position)
7-0 REG[42h] X$MZE| GCVP[7:0]. 0 RW

REG[43h] bit[4:0] XJRzE| GCVP[12:8], bit[7:5] AKfEFH.

REG[44h] Graphic Cursor Color 0 (GCCO)

Bit iR BB BIME | FEUSSY
20 L2EHRERE 0 (Graphic Cursor Color 0 with 256 Colors) 0 RW
RGB Format [7:0] = RRRGGGBB.

REG[45h] Graphic Cursor Color 1 (GCC1)

Bit i% BB ANE | FEUER
20 L2EY6tFERE 1 (Graphic Cursor Color 1 with 256 Colors) 0 RW
RGB Format [7:0] = RRRGGGBB.

18.6 JUAEIR=HITFE

REG[53h-50h] Canvas Start Address (CVSSA)

Bit iR B8 FAME | FEURR
[EE#eialtit (Start Address of Canvas)

REG[50h] X$iZE) CVSSA[7:0], bit[1:0] ExER O.

0 REG[51h] X3iz%E CVSSA[15:8], 0 RW

REG[52h] ¥$mzZE|] CVSSA[23:16],

REG[53h] X$ME| CVSSA[31:24].,

WIREEZ Linear Rz, NETH 20,

REG[55h-54h] Canvas Image Width (CVS IMWTH)
Bit iR BB iME | FEURR

IEEIEHREE (Canvas Image Width)

REG[54h] X$RZE) CVS IMWTHI[7:0], bit[1:0] EEA O,
20 REG[55h] bit[5:0] XJ&Z CVS_ IMWTH[13:8], bit[7:6] & 0 RW

EJZZR
Width = Real Image Width
INRIEEZ Linear =23, MIAJ#2ES.
#&7~: REG[54h] ~ REG[5Dh] RUSUER(ESZEER (Pixel) .
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REG[57h-56h] Active Window Upper-Left Corner X-Coordinates (AWUL X)
Bit % BB ME | FEUESY

T{EMEA L X 8445 (Active Window Upper-Left Corner
X-Coordinates)
REG[56h] XJmzE] AWUL_X[7:0],
7-0 REG[57h] bit[4:0] X$ME| AWUL X[12:8], bit[7:5] FK{&F 0 RW
Fa.
X Hhattr+ TIEIE SRR, ARIATF 8,191, WNREKER Linear
&z, NETR RS,

REG[59h-58h] Active Window Upper-Left Corner Y-Coordinates (AWUL Y)
Bit i B3 RIME | TFEUESY

TIEMELE LR Y 4% (Active Window Upper-Left Corner
Y-Coordinates)
REG[58h] X$EzEJ AWUL Y[7:0].
7-0 REG[59h] bit[4:0] x$izE| AWUL Y[12:8], bit[7:5] K{&F 0 RW
Fa.
Y AR+ THEIERE, ARTATF 8,191, MREER Linear
&2, NETR RS,

REG[5Bh-5Ah] Active Window Width (AW WTH)
Bit % BE HiME | FEUERS
T{EIRESERE (Active Window Width [13:8])
REG[5Ah] X¥RE AW WTH[7:0],
2.0 EﬁEG[SBh] bit[5:0] XIRZE) AW WTH[13:8], bit[7:6] FK{F 0 RW
XN ERYIE FSREGREE. RAER 8192 %X, NERE

2 Linear 18z, N/aJ#2H08.

REG[5Dh-5Ch] Active Window Height (AW HT)
Bit % Bg HAE | FEURS
T{EMESE (Height of Active Window [13:8])
REG[5Ch] X$hizZE] AW _HT[7:0].
2.0 ;EG[SDh] bit[5:0] XIMZE) AW HT[13:8], bit[7:6] Zf&E 0 RW
N ERE LSEGRE. &RAER 8192 %K. IRE
&2 Linear t23(, M/aJ#/2Hg,

LT7680x-R_DS_CH / V3.0
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REG[5Eh] Color Depth of Canvas & Active Window (AW _COLOR)

Bit " B8 RIAME | FEURR
7-4 RfEF 0 RO

IEIFERNRIAIE(SE (Select What will Read Back from
Graphic Read/Write Position Register)

0: EERIZBREHNEUE.

1 ERRZEEREFANEAE (Pre-fetch Address)

JEEI31t#E5L (Canvas Addressing Mode)
2 0: Block &zt (X-Y MHRSHETFIE) . 0 RW
1: Linear &z,
REBRIGHEREREMNRFISHIERERE (Canvas Image’s
Color Depth & Memory R/W Data Width)
In Block Mode:
00b: 8bpp.
01b: 16bpp.
1-0 1xb: 24bpp. 0 RW
o PEIIENEAGE, JUMERERT— MR, FHEEE
BHEGEE, BIeTERRA.
In Linear Mode:
x0: 8bits AFEUEEE.
x1: 16bits WFEUEIEE.
o BEEE 10-2 ZIRBESTIFIEIRE.

REG[60h-5Fh] Graphic Read/Write X-Coordinate Register (CURH)

Bit " B8 BME | FEUESS
Write: i&ELEIERE/SRIER X 245 CURH[12:0]
Read: iEENLBIEAAYIE/SAIBER X 244K CURH[12:0]
ETENNEERERAEUERSME, BURT REG[5EN] bit3
AIIRE,

REG[5Fh] Xtm/Z] CURH[7:0]
70 REG[60h] bit[4:0] X3EE| CURH[12:8], bit[7:5] SfHF. 0 RW
% DPRAM in Linear mode:

WFHESHEAE[15:0], BAfZ: Byte,
% DPRAM in Block mode:

EFAEEKFME[12:0], Bfii: RE.
1B ERBISFEZE], MCU MHIXESH TIENERXSL,

LT7680x-R_DS_CH/ V3.0
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REG[62h-61h] Graphic Read/Write Y-Coordinate Register (CURV)

Bit i% B ME | FEUER
Write: 8B XBIERZE/SAER Y 445 CURV[12:0]
Read: iZEVNBIERAGE/SAIER Y 445 CURV([12:0]
ETENEENEAEERSME, BUATF REG[5ER] bit3
HIRE.
0 REG[61h] X$RzZE| CURV[7:0], 0 RW
REG[62h] bit[4:0] XFRzZ| CURV[12:8], bit[7:5] FK{EFH.
%4 DPRAM In Linear Mode:
NFAESHE[31:16], B{i: Byte,
%4 DPRAM In Block Mode:
B E5EEMNE[12:0], Bfi: &X.
B EERENSFRZEI, MCU MAXESHN T EMEHREXSEL.

REG[64h-63h] Text Write X-Coordinates Register (F CURX)

Bit iH BB iME | FEuE
SAXFEIN X %45 F CURX[12:0]
REG[63h] X$MzZE] F_CURX[7:0],
2.0 REG[64h] bit[4:0] XJizZ F CURX[12:8], bit[7:5] Zf&E 0 RW
.
Write: i&EBAXFHTHI X 445,
Read: EENBRIBANXFHI X 445,

REG[66h-65h] Text Write Y-Coordinates Register (F_ CURY)
Bit % BB HAE | FEUR
BSAXFHEY Y 845 F CURY[12:0]
REG[65h] X$rzE| F_CURY[7:0].
20 REG[66h] bit[4:0] X$MZE] F CURY[12:8], bit[7:5] Kf& 0 RW
.
Write: IREBAMFHAYY 4445,
Read: EEXEHRIEAXFH Y 41R,

LT7680x-R_DS_CH/ V3.0
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REG[67h] Draw Line/Triangle Control Register 0 (DCRO)

Bit % B8 FAME | FEURR
E&/=fAzi=# (Draw Line / Triangle Start Control)
Write:
0: {ZIELE. 1: FRLRE.
! Read: 0 RW
0: AEISER. 1: LEHT
.
6 RfEF 0 RO
IE=fAsEE=H (Fill Function for Triangle)
5 0: FiE#. 0 RW
1: Ei#.

EIEiEIFIRE (Draw Triangle or Line Select)
0000b: Draw Line
0001b: Draw Triangle
0010b: Rectangle
0011b: Quadrilateral
0100b: Pentagon
0101b: Polyline (3EP)
0110b: Polyline (4EP)
0111b: Polyline (5EP)
1000b: Ellipse
1001b: Rounded-Rectangle
1010b, 1011b: ZKfEH
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

irekiEz (Polyline Style)
0 0: FFrimifsk (Open-end Polyline) , 0 RO
1: G, EERE—REREA,

4-1

REG[69h-68h] Draw Line/Rectangle/Triangle Point 1 X-Coordinates Register (DLHSR)

Bit % BB HANE | FEUE

B 2Z/5E0/=/HR9% 1 = X 24K DLHSR[12:0]
REG[68h] X$RZEI DLHSR[7:0].

0 ;EG[69h] bit[4:0] X$8ZE) DLHSR[12:8], bit[7:5] &{& 0 RW

B AL HERR, BRmSERaAnER—E, BiRn

SR At A nIERTE X e Y k.,

LT7680x-R_DS_CH/ V3.0
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R

REG[68h] ~ REG[72h] HIEUERNEBR&E (Pixel) .

REG[6Bh-6Ah] Draw Line/Rectangle/Triangle Point 1 Y-Coordinates Register (DLVSR)

REG[6Bh] bit[4:0] XJizZ) DLVSR[12:8], bit[7:5] FK{#F
F.

Bit in BH RIME | FEURR
E 2e/5ER/ =A% 1 R Y 245 DLVSR[12:0]
2.0 REG[6Ah] X$rzE| DLVSR[7:0], 0 RW

REG[6Dh-6Ch] Draw Line/Rectangle/Triangle Point 2 X-Coordinates Register (DLHER)

REG[6Dh] bit[4:0] XJizZ| DLHER[12:8], bit[7:5] KfsE
%0

Bit i BB *IME | FEMER
B Z/5E0/ = AR5 2 3 X 4% DLHER[12:0]
0 REG[6Ch] S$RzZE] DLHER[7:0], 0 RW

REG[6Fh-6Eh] Draw Line/Rectangle/Triangle Point 2 Y-Coordinates Register (DLVER)

Bit 1 IME | FEUESY
B Ze/%EHz/ =A% 2 = Y 84K DLVER[12:0]
0 REG[6Eh] ¥3RZ!I DLVER[7:0], 0 AW
REG[6Fh] bit[4:0] %3iZ|] DLVER[12:8], bit[7:5] >K{&F
.
REG[71h-70h] Draw Triangle Point 3 X-Coordinates Register (DTPH)
Bit 1 SANE | FEUER
B =M% 3 = X 445 DTPH[12:0]
7-0 REG[70h] ¥$mzZE|) DTPH([7:0]. 0 RW
REG[71h] bit[4:0] XIRZ] DTPH[12:8], bit[7:5] &{EF.
REG[73h-72h] Draw Triangle Point 3 Y-Coordinates Register (DTPV)
Bit 1 IME | FEUESY
B =HFR5E 3 = Y 4445 DTPV[12:0]
7-0 REG[72h] XfRZ| DTPV[7:0], 0 RW
REG[73h] bit[4:0] XIRZ| DTPV[12:8], bit[7:5] &{EF.
o B=AEE, RERREESEHEL, —RBfEERSEH— .

LT7680x-R_DS_CH / V3.0
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REG[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)

Bit % BB iME | FEURER
EE#=H (Draw Circle / Ellipse / Square /Circle Square
Control)

Write Function
0: {Fik4%
1: FrasE.
Read Function
0: KEHK.
1: RLEFHITH.
iBE=HI (Fill the Circle / Ellipse / Square / Circle Square
6 Control) 0 RW
0: FoiE#H. 1: E#.
B El/HEEl/4ERZ/HZ (Draw Circle / Ellipse / Square /
Ellipse Curve / Circle Square Select)
5 4 00b: %/ﬂ!ﬁ (C!rcle / EII!pse) . 0 RW
01b: EIE/#ZL (Circle / Ellipse Curve) ,
10b: EfEfZ (Square) .
11b: ERERER (Circle Square) ,

3-2 R{FEF 0 RO
& [E/#EEfhZ (Draw Circle / Ellipse Curve Part Select,
DECP)

0 00b: A T/5HAZL (Ellipse Curve) , 0 RW

01b: Z_EFHAZL (Ellipse Curve) ,
10b: LR (Ellipse Curve) ,
11b: A TFAH% (Ellipse Curve) ,

REG[78h-77h] Draw Circle/Ellipse/Rounded-Rectangle Semi-Major Register (ELL A)
Bit i B3 ME | FEURR
E EA/HER/BERERANSHEE ELL_A[12:0]
REG[77h] X3Rz% ELL_A[7:0].
7-0 REG[78h] bit[4:0] X3mZ! ELL_A[12:8], bit[7:5] KfER. 0 RW
B BERFESEERYFR ELL A12:0] 558342 ELL B[12:0]
AUEUEIREEE.

LT7680x-R_DS_CH/ V3.0
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REG[7Ah-79h] Draw Circle/Ellipse/Rounded-rectangle Semi-Minor Register (ELL B)

Bit % BE ME | FEUER
m Efz/HhER/ EfER AR ELL_B[12:0]
7-0 REG[79h] X4RzE) ELL B[7:0]. 0 RW
REG[7Ah] bit[4:0] X$8zZ) ELL B[12:8], bit[7:5] S{sEFE.

REG[7Ch-7Bh] Draw Circle/Ellipse/Rounded-Rectangle Center X-Coordinates Register
(DEHR)

Bit it BB RIME | FENMER
B Ef/RER/ BIRERAIRG S X 845 DEHR[12:0]
7-0 REG[7Bh] XJRzZl DEHR[7:0]. 0 RW
REG[7Ch] bit[4:0] X3R7Z] DEHR[12:8], bit[7:5] KfHFH,

REG[7Eh-7Dh] Draw Circle/Ellipse/Rounded-Rectangle Center Y-Coordinates Register
(DEVR)

Bit % BB RIAME | FEURR
E Efz/HEER/ B ERRIRIL R Y 445 DEVR[12:0]
7-0 REG[7Dh] ¥thzE| DEVR[7:0], 0 RW
REG[7Eh] bit[4:0] X$&E DEVR[12:8], bit[7:5] KfEF.

f@7: REG[77h] ~ REG[7Eh] HIEESRAIERREE (Pixel) .

REG[D2h] Foreground Color Register - Red (FGCR)

Bit i% BB FIME | FEUER
BISEIRE-16 (Foreground Color - Red; FFLEIER.
XFEXRF BN RE)

7-0 HiZRE 256 BaAY, Red XIREAIEFFFEERY bit[7:5]. FFh RW

LIRTE 65K &R, Red XIREAILLETFESHY bit[7:3].
HIRE 16.7M i, Red IR ZEIAZFEER bit[7:0],

REG[D3h] Foreground Color Register - Green (FGCG)
Bit % Bf BIME | FEUSE

AISa@IgE-FEB (Foreground Color - Green; FFLEHR

X, XFEXARFEEH RIEN)

7-0 HigRE 256 &R, Green XIREALLEFFFESAT bit[7:5], FFh RW

HIRTE 65K BAT, Green YIREIIILEFTFERAY bit[7:2].

HiIRE 16.7M BF, Green SIREIAIEFFEEHY bit[7:0].

LT7680x-R_DS_CH / V3.0
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REG[D4h] Foreground Color Register - Blue (FGCB)
Bit X B8 BiME | FEUR
BIS@IgE-E® (Foreground Color - Blue; FIFEE
X, XFEARF B RIEN)
- HiGTE 256 BAY, Blue XYRZHLLEFESAY bit[7:6], FEh AW
HiRTE 65K @i, Blue XIRZEIAMETFeRAY bit[7:3],
MQE 16.7M B, Blue XFRE 9t Z51728HY
bit[7:0].

B BRBRERFSHENF5|E5F 7 REGID5h-D7h],

LT7680x-R_DS_CH/ V3.0
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18.7 PWM =HI57FES

REG[84h] PWM Prescaler Register (PSCLR)

Bit i% BB IANE | FEUER
PWM Prescaler Register
7-0 EF1FEE S Timer-0 & Timer-1 B9 Prescaler B, E5iE: 0 RW

Core Freq/ (Prescaler + 1)

REG[85h] PWM Clock Mux Register (PMUXR)
Bit % B9 FIME | EFEUER
PWM Timer-1 [&3h88iZ7E (Select 2" Clock Divider’'s MUX
Input for PWM Timer-1)
00b =1,
7-6 0 RW
01b = 1/2,
10b = 1/4,
11b = 1/8,
PWM Timer-0 B&IREEIRTE (Select 2nd 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 Ig&8E (PWM[1] Function Control)
Oxb: PWMI1] BIHESFHEIRIENR (Scan FIFO pop &%
HERNFFIEILEE) .
32 10b: PWMI1] #tH PWM i+£4E8 1 BiRAZEE PWM it ) RW
#4128 0 FRIEIKIE (dead zone f&EE) .
11b: PWMI1] #H Oscillator S2#REEE (OSC) .
gNER TEST[O] 79 High, W PWM[1] B&RR=iIEmRam
Ao
PWM-0 IgERE (PWMI[O0] Function Control)
Oxb: PWMI[0] 79 GPIO-C[7].
1-0 0 RW
10b: PWMIO] #itH PWM it#%z8 O,

11b: PWMIO] i RGuR.

LT7680x-R_DS_CH/ V3.0
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REG[86h] PWM Configuration Register (PCFGR)

Bit X B8 FAME | FEURR
7 RER 0 RO
PWM1 igthiE(uizsl (PWM Timer-1 Output Inverter
On/Off)
6 PWM1 psiH 25 &8, 0 RW
0: XA,

1: PWM1 RIEFE.
Timer-1 g&1E£E$] (PWM Timer-1 Auto Reload
On/Off)
5 Timer-1 NBHEHFESXKA. 1 RW
0: EEftE=, (One-Shot) .
1: BohEHIER.
Timer-1 iH#@EHFHIRSEIE (PWM Timer-1 Start/Stop)
0: =Lk,
1: FHA.
EEmMEHEL, MCUEEE1E PWM 18488, W5 0, £
HEIH, XA bit *BahEIERR. MCU BTLUERUXA bit, LUE
155 PWM 2T 2L,
Timer-0 3EX#Z=4] (PWM Timer-0 Dead Zone Enable)
3 0: %Ik, 0 RW
1: {#8E.
PWMO it #Efiziz=$] (PWM Timer-0 Output Inverter
On/Off)
2 PWMO pUksitH 2B R1E. 0 RW
0: RIEXA,
1: PWMO RAEFFE.
Timer-0 BaiEZ#iEH (PWM Timer-0 Auto Reload
On/Off)
1 Timer-0 NBHMEEHFES KA. 1 RW
0: BBt (One-Shot) .
1: BohEHIER.
Timer-0 iH#EHIRSELE (PWM Timer-0 Start/Stop)
0: {Z1k,
1: FA.
EEmMEHEL, MCUEEE1E PWM 18188, W5 0, £
HEIF, XA bit HAIHIER. MCU RJLUERUXA™ bit, LUE
801 PWM TR 2FLLE,
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REG[87h] Timer-0 Dead Zone Length Register [DZ LENGTH]

Bit iR BB BiME | FEUR
Timer-0 JEX{KESFFSE (Timer-0 Dead Zone Length
Register)
7-0 0 RW
ItZ57725 9 Dead Zone RYKE, LATELES 0 BUHTEGEEN—1E
HiA Dead Zone F9—ERIATENKE.
REG[88h-89h] Timer-0 Compare Buffer Register [TCMPBO]
Bit " BB BAME | FEURR
Timer-0 i1&LbE:S51FEE (Timer-0 compare Buffer Register)
REG[88h] X3RzZEI TCMPBO [7:0].
20 REG[89h] XJrzZE| TCMPBO [15:8]., 0 RW
Timer-0 IH#LERSFFEEILE 16bits, HiH#ERFTEV/NTFIL
HresfVE, FEE PWM it 0 RAEXAER T, PWMO
79 High,
REG[8Ah-8Bh] Timer-0 Count Buffer Register [TCNTBO]
Bit iR BB FAME | FEURR
Timer-0 i1#{Z57F88 (Timer-0 Count Buffer Register
[15:0])
REG[8Ah] X3izZ TCNTBO [7:0].
7-0 REG[8Bh] XJizZ! TCNTBO [15:8], 0 RW
Timer-0 it#(ZFFsF5HEE 16bit, HITHEEETFT 0 B, HE
Reload EN 2FEERIER T, PWM £EHINSFEENVERTEL2E
. & PWM FEiHE, TLABIEX NS 7esiZE B Rt EE.
REG[8Ch-8Dh] Timer-1 Compare Buffer Register [TCMPB1]
Bit " BB MAME | FEUSU
Timer-1 i1ELbEZ1FEE (Timer-1 compare Buffer Register)
REG[8Ch] X$RzZE| TCMPB1 [7:0],
2.0 REG[8Dh] X3hzZl TCMPB1 [15:8], 0 RW
Timer-1 LIRS FREELR 16bits, SiTEEFTEVNTIL
BFeahYE, FHEAE PWM e 1 RIEXABR T, PWM1 i
79 High,

LT7680x-R_DS_CH / V3.0
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REG[8Eh-8Fh] Timer-1 Count Buffer Register [TCNTB1]

Bit %" B8 BME | TFEUESY
Timer-1 11357588 (Timer-1 Count Buffer Register
[15:0])
REG[8Eh] X3RZ TCNTB1 [7:0],
7-0 REG[8Fh] X$m/Z| TCNTB1 [15:8], 0 RW

Timer-1 i+ FERHEE 16bit. HITEEEET 0 B, HE
Reload_EN 2FEIER T, PWM SEHIEFFE0VER 2558
®. = PWM FHaTHES , AILUBIIX M E7asiEE B eiadit 2UE.
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18.8 XIREWMSIE (BTE) =HISH7Fa8

REG[90h] BitBLT Function Control Register 0 (BLT CTRLO)

Bit L FIME | FEUERX
7-5 R(EH 0 RO
BTE IJ8e54K7%S (BTE Function Enable / Status Write)
0: Foanfk.
1: BTE {#8E,
Read
4 ‘ 0 RW
0: BTE RE.
1: BTE {if%.
24 BTE fgERS, MCU XJEE (Canvas[ T/EE]) AREFEAIFFEL
BAEIT.
3-1 RFEH 0 RO
Pattern t&%{ (Pattern Format)
0 0: 8*8, 0 RW
1: 16*16,

LT7680x-R_DS_CH / V3.0
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REG[91h] BitBLT Function Control Register1 (BLT CTRL1)

Bit iX B9 BIME | FEUER
BTE ROP 1#{Ef§< (BTE ROP Code or Color Expansion
Starting)

ROP EXHMBIFAVMES, Sk BTE BAFTILIGS ROP HIR(E,

& 18-3: BTEIE{EiES

Bit[7:4] i% BB
0000b 0 (Blackness)

0001b ~S0 - ~S1 or ~ (SO+S1)
0010b ~S0 - S1

0011b ~S0
0100b | SO - ~S1
0101b ~S1

0110b | SO~S1
0111b ~S0+~S1 or ~ (SO - S1)

7-4 0 RW
1000b | SO - S1
1001b ~ (SOAST)
1010b | S1
1011b ~S0+S1
1100b | SO

1101b SO0+~S1
1110b S0+S1
1111b 1 (Whiteness)

YNER BTE #{EfE Color Expansion (8h/9h/Eh/Fh) ., HBA
L bits KFREITHE—E MCU S ANREHIRAIRA bit, XS
F—EHIER BTE MBAMILSHNEYE. FEEX/INS MCU £
EgERX, FEWERAE 8bits HuEEO L, HEERIZE 0 &
7, Gt 16bits #iEEO L, WEIE 0 15,

BTE i£(E{§<S (BTE Operation Code bit[3:0])
3-0 LT7680x-R A& 2D BTE 5|28, LbIhREnTLARRE 13 4> BTE 12/E 0 RW
B<. BEIESHLIES ROP IHEE,

X
17

LT7680x-R_DS_CH/ V3.0
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2= 18-4: BTE I&{EigS

REG[91h]
BTE &£ S S iR A
Bit[3:0] BIEE SR B
MCU Write with ROP
0000b SO0: H MCU S \EIE,

S1: HREFEHETE.

D: £% ROP st HSENBRIAEH.

0001b REH

Memory Copy with ROP

SO: HRFHEMHETE.

S1: HATHRMHEUE.

D: &% ROP IIsEHENBHAEF.

0011b Reserved

MCU Write w/ Chroma Keying (w/o ROP)

SO: B MCU BINEE.

N8R MCU #ES Chroma key (background color Z57%28)
EEAERE, BBAKERESWENBRINET,

Memory Copy (move) w/ Chroma keying (w/o ROP)
SO: #UERATER, HAEAFTE ST,

NER SO #1485 Chroma key (background color Z51788) Bl
BAER, BBAKIERAEE AR/,

Pattern Fill with ROP

SO #UREIRE /9 Pattern,

Pattern Fill with Chroma Keying

SO #UREIRE /9 Pattern,

N5 SO A9 Data 5 Chroma key (background color) Eif&
AER, WEHREEABNREF.

MCU Write w/ Color Expansion

1000b SO #yEkH MCU, BTE KEE DIEENSBESER, HEB
ANBHIREH,

MCU Write w/ Color Expansion and Chroma Keying
SO IFENREEIER MCUBAN, MNRBEHIEN bit A1,

0010b

0100b

0101b

0110b

0111b

1001b
SHESCRIEIERRIRE, MMRPELHHEN 0, BAFABA. #
FEEABNAFEHESSEBRIRE.

1010b Memory Copy with Opacity

SO, S1 & D: KRS5BNERRE.
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REG[91h] BTE 18 {E I8 & if 05
Bit[3:0] ®FR =
MCU Write with Opacity
1011b S0: B MCU 5@)\%&?&
S1: HATFHEHEEE.
D: &% Alpha Blending #{FHENBHAEH.
1100b Solid Fill sciEE

SENNEANTFRREE, SEANBFRAENANE.

1101b KEF

Memory Copy with Color Expansion

SO #1 D frFRfF, S1K{EM,

SO Wi ML= Write B DMA i 8bpp ¢ 16bpp HY
BERERINES, Eit SO ARG REMSEZAERE.

Memory Copy with Color Expansion and Chroma

1110b

Keying

SO #1 D fifFA%E, S1K(EA.

1111b SO WREIT 4L FRERHY Write B DMA Tz, 8bpp 8% 16bpp B9
FERERINGES, FEit SO HERENERZHERE.
GNER SO ¥z bit = 0, N D HABARSNHAEA}, NR SO £z
bit =1, FIRBEIEKHSA D,

REG[92h] Source 0/1 & Destination Color Depth (BLT _COLR)

Bit % B9 EiME | FEUER
7 ENEdsE 0 RO

SO EREE;EE (Color Depth)
65 00b: 256 & (8bpp) . 0 RW
01b: 64k & (16bpp) .

1xb: 16M & (24bpp) .
S1 ERE@FE (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,

1-0 BirER@;FE (Destination Color Depth) 0 RW
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Bit % BB EME | FEUER
00b: 256 & (8bpp) .

01b: 64k & (16bpp) .
1xb: 16M & (24bpp) .

REG[93h-96h] Source 0 Memory Start Address (SO STR)

Bit " BB MiME | FEUSU

SO AfFiRAlttE (Source 0 Memory Start Address [31:2])
REG[93h] X#mzZE| SO_STR [7:2].

20 REG[94h] X$sZ| SO _STR [15:8], 0 RW
REG[95h] XJrzZE] SO_STR [23:16].
REG[96h] X3MzZE| SO_STR [31:24],

##7: REG[93h] bit[1:0] ElE 0.

REG[97h-98h] Source 0 Image Width (SO WTH)
Bit 1 HAE | FEUR
SO ZREEE (Source 0 Image Width [12:2])
REG[97h] X$RzZEI SO_WTH [7:2],
20 ;EG[%h] bit[4:0] XFRZEI SO WTH [12:8], bit[7-5] ZfE 0 RW
WINEREA 4 BhR. XMNEUERMIE LRYGERE, BRNKRE.
127~: REG[97h] bit[1:0] EEH 0.

REG[99h-9Ah] Source 0 Window Upper-Left Corner X-Coordinates (SO X)

Bit %6 BRAE | fZERES
SO &AL LAY X 444K (Source 0 Window Upper-Left
Corner X-Coordinates [12:0]) 0

7-0 RW

REG[99h] XJrzE] SO_X [7:0],
REG[9Ah] bit[4:0] X3mzZ! SO X [12:8], bit[7-5] KfERA.

REG[9Bh-9Ch] Source 0 Window Upper-Left corner Y-Coordinates (SO _Y)

Bit iR Bf AIME | FEURR
SO {REA LB X 24K (Source 0 Window Upper-Left
Corner Y-Coordinates [12:0])

7-0 0 RW
REG[9Bh] X3izZ!] SO Y [7:0].

REG[9Ch] bit[4:0] XFRZ) SO Y[12:8], bit[7-5] Kf#FF.
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A

REG[9Dh-A0h] Source 1 Memory Start Address 0 (S1 STR)

Bit % BB BIME | FEUER
S1 A7Fketaititt (Source 1 Memory Start Address [31:2])
REG[9Dh] bit[7:2]%FRZ S1_STR[7:2],
REG[9Eh] XthzZl S1_STR[15:8],
REG[9Fh] X3RzZ| S1_STR[23:16],
7.0 B REG[AOh] Xﬂ“ﬁ_\i?lj S1 STR[31:24]. 0 RW
27~ 1: REG[9Dh] bit[1:0] EER O,
RBR 2: R ST HRENFEHHE, PAXESFRIMEN
79 S1 EEEE, REG[ODh] 15/9I&mksy (S1_RED) ;
REG[9EN] & H&ERMSD (S1_GREEN) ; REG[9Fh] &5
B (S1_BLUE) ; REGIAOh] NIAEEEMSD.
REG[ATh-A2h] Source 1 Image Width (S1 WTH)
Bit " BB BME | FEUER
S1 ®HFE=E (Source 1 Image Width [12:2])
REG[ATh] [7:2] X$hzZE] S1_WTH [7:2],
REG[A2h] bit[4:0] X$ME ST WTH[12:8], bit[7:5]5fE
7-0 . 0 RW
WINEREHY 4 Bk, XM ERYIE LRIGERE, BALAGE,
$27~: REG[ATh] bit[1:0] ExE 0. REG[A2h] bit[7-5] KfF
F.
REG[A3h-A4h] Source 1 Window Upper-Left Corner X-Coordinates (S1_X)
Bit i® BB iME | FEUR
S1#EA L/ X 24K (Source 1 Window Upper-Left
Corner X-Coordinates [12:0])
7-0 0 RW
REG[A3h] X$mzE| S1_X [7:0],
REG[A4h] bit[4:0] X3RZI S1_X [12:8], bit[7:5] F{FF.
REG[A5h-A6h] Source 1 Window Upper-Left corner Y-Coordinates (S1Y)
Bit iR B8 AMIME | FEURR
S1MEA LR Y 445 (Source 1 Window Upper-Left
Corner Y-Coordinates [12:0])
7-0 0 RW
REG[AS5h] XIrzZE] S1_Y [7:0].
REG[A6h] bit[4:0] X$MzE S1_Y [12:8], bit[7:5] KfEA.
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REG[A7h-AAh] Destination Memory Start Address (DT STR)

Bit X BB BIME | FEUSESY
BirAEAkRIaltblE (Destination Memory Start Address
[31:2])
REG[A7h] bit[7:2] X3RZE| DT_STR [7:2],
7-2 REG[A8h] X$izZI DT_STR [15:8], 0 RW
REG[A9h] XJizZE| DT_STR [23:16].
REG[AAh] XJRzZ|) DT_STR [31:24],
27~: REG[A7h] bit[1:0] EZEA 0,
R BRIRTFRIAMIEAREESREIR 0. KR 1 MEXKIRA, BNSEHRIEREL.
( (Image Width) * (Image Height) * ([1]|2|3]Color Depth) )
REG[ABh-ACh] Destination Image Width (DT WTH)
Bit " B8 MME | FEURR
BtFSHFIEERE (Destination Image Width [12:2])
REG[ABh] 33fZ] DT _WTH [7:2],
20 REG[ACh] bit[4:0] XFRzE| DT _WTH [12:8], 0 RW
WNEREHY 4 Bk, XM EUBERYIE LRVGERE, BAAGE,
#27~: REG[ABh] bit[1:0] EE/ 0, REG[ACh] bit[7-5] >k{#
F.
REG[ADh-AEh] Destination Window Upper-Left Corner X-Coordinates (DT X)
Bit " BB RIME | FEUES
BFRE L LAY X 444F (Destination Window Upper-
Left Corner X-Coordinates [12:0])
7-0 REG[ADh] 3$MzZE| DT_X [7:0], 0 RW
REG[AEh] bit[4:0] X$mZE DT _X [12:8], bit[7-5] Kf&
F.
REG[AFh-BOh] Destination Window Upper-Left Corner Y-Coordinates (DT Y)
Bit iR BB BAME | FEURR
BirREE LA Y 245 (Destination Window Upper-
Left Corner X-Coordinates [12:0])
7-0 0 RW
REG[AFh] X$RzZ| DT_Y [7:0].
REG[BOh] bit[4:0] ¥J&Z] DT Y [12:8], bit[7-5] K{FEFE.
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REG[B1h-B2h] BitBLT Window Width (BLT WTH)
Bit iX B9 BIME | FEUSES
BLT #RERIZEE (BitBLT Window Width [12:0])
REG[B1h] S3®Z| BLT_WTH [7:0],
REG[B2h] bit[4:0] IEzZ] BLT WTH [12:8], bit[7-5] 5k
7-0 EJ:=R 0 RW
= BTE HIFFEEI&IES (Pattern Fill) #2{FEFETS, BTE MEE
EBH2, FENREN 85 16,
RN XNBERE LRGERE, BANEER.
REG[B3h-B4h] BitBLT Window Height (BLT HIG)
Bit % B8 ME | FEUR
BLT #REAYSE (Destination Image Height [12:0])
REG[B3h] X$RzZ| BLT_HIG [7:0],
REG[B4h] bit[4:0] ¥J&Z] BLT HIG [12:8], bit[7-5] Kf&
7-0 H. 0 RW
= BTE FFBEI&IES (Pattern Fill) #{FEFE, BTE IES
w2, FRmNREN 85 16,
B XMERYE EGRRE, BAUNGR.
REG[B5h] Alpha Blending (APB CTRL)
Bit X B8 FAME | FEURR
7-4 R{EMH 0 RO
SO #0 S1 BYNEEIE (Window Alpha Blending Effect
for SO & S1)
EBES 2L Alpha [BRSEEE 0.0 ~ 1.0 Z[8], M 1.0 T2
£7RER, 0.0 XFRNESER.
00h: O
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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18.9 HBITNEFESZE SPI E=HISFEE

REG[B6h] Serial Flash DMA Controller REG (DMA CTRL)

Bit i BB ROME | FEUER
7-1 | K{EF 0 RO

Write: DMA Start Bit
AIZH MCUBAR 1, #BES LEER<BiERA 0,
XA bit TESFAENRRIEA, FTLAUNR DMA #{ERERE
MIERE NN AR FEBAFFI,
0 Read Function: DMA Busy Check Bit 0 RW
0: HE.
1: fh&.
EBTINFE DMA i FERIART, FEIUEREER
RFHRY Canvas BRGEIHZE, BRE. B8R, SR,

REG[B7h] Serial Flash/ROM Controller Register (SFL CTRL)

Bit % BB HME | FEURR
BOAFEIE (Serial Flash/ROM Select)
7 0: BMONTFE/ROMO #HikHE, 0 RW

1: BBONE/ROMT #%EHE,
BRONEEEUER, (Serial Flash /ROM Access Mode)
0: FRAEHERE CGROM,
1: DMA t#&={—H7E CGRAM, Pattern, Boot Start
Image &k OSD IhgE L.
BORAEF ST (Serial Flash/ROM Address Mode)
0: 24bits SHHE=,
1: 32bits SHHE.
WMERFBLREA 32bits FUEL, BFRYUMBITMAN EX4B @<
(B7h) £8OREF, HRIFEL bit 5 1. MCU tBRJLUEEIX
(CRAEREEFVERFESHA 32bit iR,
4 RfEF 0 RW
ERNaR SURBHNITHiERE (Read Command Code &
Behavior Selection)
000xb: 1x sEEBN#< 03h, EEEE S Normal Read &,
3.0 #HAEZE SFDI WA, EiSEERRATESRE 0 R/W
HA,
010xb: 1x EEENA< OBh, 9 Faster Read i#EE, #EEH
SFDI &\, LT7680x-R 7EHHIE SEUERISEN 8 1
= EHA,
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Bit % B HME | FEURR
1x0xb: 1x iEEY#< 1Bh, 79 Fastest Read 1&HE, HUEEH
SFDI I\, LT7680x-R fEMEIESEIREISEN 16
NFEEA
xx10b: 2x iEENAR< 3Bh, £ SFDI 5 SFDO BEB3EHIE
B, EIESHIERSEN 8 N=EH (Dual
Mode 0) , BS¥E 15-8,
xx11b: 2x EE &< BBh, itHltEH SEUER \IEL SFDI 5
SFDO BN, HEEAREIVEA. Eiit 5=
2BmEN 441=FH (Dual mode 1) , i55%
15-9,
B~ AEFER Serial Flash &332 EaS, iBIRIBERMN
Serial Flash SRIEZRIEFHRVERNEGRS.

REG[B8h] SPI Master Tx /Rx FIFO Data Register (SPIDR)

Bit " B8 BIME | FEUEY
SPI Master {&i%/15U% FIFO #iiEZ51=88 (SPI Master Tx /Rx
FIFO Data Register)

TERERAL Core 1241357788/, SPI oJLUHTEXEUERHS. —
MEXETTH LB [SPIDR] FH17s8. = MCU X3 SPIDR i
BB, #ET Write FIFO kA%, B 1MNBN Write FIFO
HABINEHERFT. (EA LS Core 88 SS_ACTIVE, &
Write FIFO TEER#BHIBH, FEARR, #AMHIELSRIIEAN,

7-0 T RREENNEIRFEIEHE, NA RW

FEERHIENEN SRS, — M UREEME—EHUEHE
. MENEINSEEUE R REERM. M— 1 =EEBYR
BEEA Write FIFO /f, X<SETFHAf SPI &5, EEmaEe
haEREIEIE. BSEREARN, BKENEIESERE Read
FIFO =1, Read FIFO 5 Write FIFO 248x189, 285 16 i7EHN
FIFO, Read FIFO 9B ALAZH SPIDR 78R,

LT7680x-R_DS_CH/ V3.0
1

©Levetop Semiconductor Co., Ltd. Page -166-



JLT7680x-R TFT-LCD £ ENMEEEIE A

REG[B9h] SPI Master Control Register (SPIMCR2)

Bit i BE HAME | FEUERY
7 RIEA 0 RO
SPI Master Hli&%E (SPI Master Interrupt Enable)
0: ZE|FrhRf,
. 226 = M
6 1: fsEREART. 0 RW

N5R MCU Z£1E SPIM ARilfTiERR, HB4 LT7680x-R A&k H kT
#5 MCU, BTkl MCU REEEISHE SPIMSR Z1728H0ME RS

IMERIR BT
Control Slave Select Drive on Which SFCS0# / SFCS1#
5 0: Slave Select (=& (SS#) H SFCS0# IXEf., 0 RW

1: Slave Select {5 (SS#) H SFCS1# IRzf,
Slave Select Signal Active [SS ACTIVE]

0: A sHE (Slave Select (55K High) .

. IE (Slave Select (5EEBLEH Low)

£ SS_ACTIVE iR AAREMERT, FIFO S4B ES |IZEa
HEREBIRES. BINIE SS_ACTIVE shiElt, A~E&E ¥ CPOL/CPHA
IRTE.
R FIFO iiiHé8iRchiR (Mask Interrupt for FIFO
Overflow Error [OVFIRQMSK])

0: REFH,

1: g,
Rl FIFO 822H SPI 5|2/FSM Z[flF (Mask Interrupt
for While Tx FIFO Empty & SPI Engine/FSM Idle
2 [EMTIRQMSK]) 1 RW

0: KB,

1: Bl
SPI 1#{Et&zt, (SPI Operation Mode)
{588 DMA g7M5B CGROM Y, SPI R3ZFMode 0 5

Mode 3,
7= 18-5: SPI B#{EEX
CPOL:
. ’ CPHA:
1:0 Mode CIockBPi:Iarlty Clock Phase Bit 0 RW
0 0 0
1 0 1
2 1 0
3 1 1
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m 525 10.2 75 SPI Master AYi5EA,

m =5 CPOL = 0, SCKSRERIERFERIA O,
_CPHA =0, BRRESERN EFHEEE (low->high) , FEIIRREFES (high->low) &

€.
_CPHA = 1, HUEREIMERITHSIZN (high->low) , FEEUERE LEETM
(low->high) .

m % CPOL = 1, SCUlERm@AaERIAN 1 (5 CPOL = 0 =A48) .
_CPHA = 0, IEREMFAI TSR (high->low) , FEHIERAE FREGIMW

(low->high) .
_CPHA =1, ¥UERAEMEMN_ EFAEEE (low->high) , FEHIEEE RS (high->low) %
.

REG[BAh] SPI Master Status Register (SPIMSR)

Bit X BB BIAME | FEUER
{&iX FIFO BZ58t% (Tx FIFO Empty Flag)
7 0: k= (Not Empty) . 1 RO

1: B& (Empty) .
{&i¥ FIFO Si#iEtE (Tx FIFO Full Flag)

6 0: Xi# (Not Full) , 0 RO
1: 8% (Full)
121 FIFO 2254815 (Rx FIFO Empty Flag)
5 0: k= (Not empty) . 1 RO

1: E= (Empty) .
$EIX FIFO Ei#EtE (Rx FIFO Full Flag)

4 0: &i# (Not Full) , 0 RO
1: 2% (Full) ,
i T (Overflow Interrupt Fla
3 i FRERRERR ( P 9) 0 RW

B 1 B iERIERR.
{&i% FIFO 8%H SPI 5|Z/FSM ZS[HRBfiEHR (Tx FIFO

2 Empty & SPI Engine/FSM lIdle Interrupt Flag) 0 RW
5 1 B BRI,
1-0 | KfsEA 0 RO
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++
/RN

REG[BBh] SPI Clock period (SPI_DIVSOR)

Bit i BB BIME | FEUEY
SPI B3$h/EHR (SPI Clock Period)
SEZGUNENR SP| EEFEERWNFELNIL ELEREHR.

7-0 3 RW

Fsck = Fcore / (Divisor + 1) *2
REG[BCh-BFh] Serial Flash DMA Source Starting Address (DMA _SSTR)

Bit % BB MAME | FEUR
SPI A7ZAY DMA kiF#eiaitblit (Serial Flash DMA Source
START Address[31:0])

REG[BCh] X$RzZE| DMA_SSTR[7:0],
20 REG[BDh] X$i/Z| DMA SSTR[15:8], 0 RW

REG[BEh] ¥3izZI DMA SSTR[23:16].

REG[BFh] XJiZ| DMA SSTR[31:24],
IS 17 e8I TE &= 51 IATEAIME Address[31:0], EIEHEERIRE
NAFROEEIAEE,

REG[COh-C1h] DMA Destination Window Upper-Left Corner X-Coordinates (DMA DX)

Bit

% BB

RRIME

FENS

7-0

DMA BHditthita9%A £ X 845
24 REG[5Eh] bit2 = 0 (Block Mode) thtZ57F2eE Y. DMA BIJE
(Canvas) EBEHRIMEAL LA X A4R[12:0].
REG[COh] X$nzZE| DMA_DX[7:0],
REG[C1h] bit[4:0] X3zZ] DMA DX[12:8], bit[7:5] Zkf&
Fa.
4 REG[5Eh] bit2 = 1 (Linear Mode) MEFREN BRHEF
B RIAFIENE15:2].
REG[COh] bit[7:2] X3RZ) DMA DX[7:2].
REG[C1h] 33MZ DMA _DX[15:8].

RW

REG[C2h-C3h] DMA Destination Window Upper-Left Corner Y-Coordinates (DMA DY)

REG[C2h] X#[iE] DMA _DY[7:0],
REG[C3h] bit[4:0] FRiZ) DMA DY[12:8], bit[7:5] Kf&
F.

Bit % BB HiANE | FEUES
DMA B9ttt pE Ef Y 8445
24 REG[5Eh] bit2 = 0 (Block Mode) 1tZ575E8E . DMA BYJE

20 (Canvas) EBEHIMEZL LY 44R[12:0], 0 RW
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24 REG[5Eh] bit2 = 1 (Linear Mode) ItZ57728E N BRATE
HBRFEE[31:16],

REG[C2h] X$izZ DMA_DY[23:16].

REG[C3h] XJizE] DMA DY[31:24],

REG[C4h] - REG[C5h]: RESERVED

Bit

% B3

RAIAE

ZHNR

7-0

KIEF

RO

REG[C6h-C7h] DMA Block Width (DMAW _ WTH)

Bit

" B

RRIAE

FENR

7-0

DMA {ERIRIREE / (EmEE[15:0]
24 REG[5Eh] bit2 = 0 (Block Mode) ItZ7FEE N DMA BIX
HhEEE DMAW WTH[15:0],

REG[C6h] ¥$MZE| DMAW WTH[7:0],

REG[C7h] ¥$MZE| DMAW WTH[15:8],
4 REG[5Eh] bit2 = 1 (Linear Mode) Z57FE8ENX DMA 1Y
fE5E 8 DMAW WTH[15:0],

REG[C6h] ¥$MZE| DMAW WTH[7:0],

REG[C7h] X$h7Z] DMAW WTHI[15:8],

RW

REG[C8h-C9h] DMA Block Height (DMAW_HIGH)

Bit

" B

RRIAE

FHNRU

7-0

DMA {EialIRIREE / (£iaz8[31:16]
24 REG[5Eh] bit2 = 0 (Block Mode) ItZ57FEeE . DMA BIX
PR DMAW HIGH[15:0],

REG[C8h] XJizZ] DMAW HIGH[7:0],

REG[C9h] S4izZ DMAW HIGH[15:8],
24 REG[5Eh] bit2 = 1 (Linear Mode) Z7FEeEN DMA 1Y
&5#EE DMAW WTHI[31:16],

REG[C8h] X% DMAW HIGH [23:16],

REG[C9h] X$M7ZE| DMAW HIGH [31:24],

RW
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REG[CAh-CBh] DMA Source Picture Width (DMA SWTH)

Bit iX B9 BIME | FEUSEIY

DMA EEEIZHEIZEE (DMA Source Picture Width [12:0])
REG[CAh] XJ5zZE] DMA_SWTHI7:0],

7-0 REG[CBh] bit[4:0] X3iZ] DMA SWTH[12:8], bit[7:5] 0 RW

AfEFA.

BIAEER.

5255 10.3 TERTIAFEHRYRA.

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -171-



JLT7680x-R TFT-LCD £ ENMEEEIE A

18.10 XF5|%

REG[CCh] Character Control Register 0 (CCRO)

Bit i BB MAE | FEUR
FIIFEiRERE (Character Source Selection)
00b: A& CGROM A=ZFIKIR,
7:6 01b: M8 CGROM AZEFTHEIR, 0 RW
10b: FAFENFH.
11b: F{EA.
F¥=E (Character Height Setting)
00b: 16 dots; f5a0 8*16 / 16*16 / AZFE=*16,
01b: 24 dots; 54N 12*24 / 24*24 | A&EH*24,
10b: 32 dots; 40 16*32 / 32*32 / A&FEH*32,
5-4 B 0 RW
1. AFEEXNFHNEERMSEFHE, ZFF3 < 8000h
B A¥EE, JEAN 8/12/16 dots, &= >= 8000h
RERAF, T|EHN 16/24/32 dots,
2. & CGROM 745 8*16 / 12*24 / 16*32 dots,
3-2 FEH 0 RO
PIERF1Fi%#E (Character Selection for Internal CGROM)
LI EF 7Y bit[7:6] = 00b, H2iEZEAEE CGROM HFRFE,
FHEREE CGROM &7 ISO/IEC 8859-1,2,4,5, AILASTIFRN
1-0 RREHRUNERINES. 0 RW
00b: ISO/IEC 8859-1,
01b: ISO/IEC 8859-2,
10b: ISO/IEC 8859-4,
11b: ISO/IEC 8859-5,

REG[CDh] Character Control Register 1 (CCR1)

Bit % B9 FIME | FEUERS
FRIXIFT (Full Alignment Selection)

0: FRIXIFFINEEXM.

1. FRXITFIREF .
LFFEAN, IRFAEESTIINT (FREE) /2,
NETNFHEEST (FRaE) /2, BUETNFAREESE
FTFREE.
FIMBIRE (Chroma Keying Enable on Text Input)

FHSREREENEE. 0 RW

1. FRHEEETRAFERNEE.,
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Bit i% BB BAME | FEURR

5 KRfER 0 RO
FiFiEtE (Character Rotation)

0: MFHENEEEARENLEIT.
4 1: FAIET 90 B, HEEE#E., XFHEMNLEITAREMN 0 RW
KA,
RELAZANFENTHKA, ZaEESUXMIERM, MCU BILL
EEIREEF2E0Y Core Busy FHERE I LUHITER.
FREEMKX (Character Width Enlargement Factor)
00b: WK 1& (FRIFAZK)
3-2 01b: BK21E 0 RW
10b: HK 3 5
1b: K45
FHSEMA (Character Height Enlargement Factor)
00b: MK 11Z
1-0 01b: HK 215 0 RW
10b: HK 3 &
1b: K45
REG[CEh-CFh] RESERVED
Bit % BE MiAME | FEUSU
7-0 | KIEFA 0 RO
REG[DOh] Character Line gap Setting Register (FLDR)

Bit i B8 BIME | FEUSESY

7-5 REA 0 RO
IREXFHITTIE (Character Line Gap Setting)

4.0 RENFESNFZERNTIE (BLLER) | SRMANFILEIEES 0 RW
VSR T—17. MTENREUEReFFRRENE. B
1TIEARZ I FIATNREAISAE,

REG[D1h] Character to Character Space Setting Register (F2FSSR)

Bit % BF AME | FEURR

7-6 ENEdsE 0 RW
IRENFIAE (Character to Character Space Setting)

00h: 0 pixel

5-0 _ 0 RW
01h: 1 pixel
02h: 2 pixels
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Bit % BB iME | FEURR
3Fh: 63 pixels
FREERIENIREG, BEEARZFAATIRERIRN.

REG[D2h] Foreground Color Register - Red (FGCR)

Bit % B8 BIME | FEUSSY
BIEMIRE-IE (Foreground Color - Red; FIFLEIHE
X, XFEARFEY REN) FFh
7-0 HIRTE 256 R, Red XIRE/9IEFFESRY bit[7:5], RW
ZIRTE 65K &hY, Red XM EALLFHFERM bit[7:3].
HIRE 16.7M B, Red XM EIAILETFRRA bit[7:0].

REG[D3h] Foreground Color Register - Green (FGCG)
Bit i% BB BIME | FEUSEY

BISEIRE-FB (Foreground Color — Green; FHFLEEIHE

. XA EARFE RN BIRN) )

7-0 HigxE 256 &R, Green XIREALLEFFFESAT bit[7:5], FFh RW

HiZRE 65K &Y, Green XIRZEIALEFESH bit[7:2],

HigTE 16.7M B, Green XIMEALEEFFFERAY bit[7:0].

REG[D4h] Foreground Color Register - Blue (FGCB)
Bit iR BB FAME | FEURR

BISBIRE-&E (Foreground Color - Blue)

7.0 HigRE 256 &R, Blue XIRZELLEF1FESAT bit[7:6], FEh RW

HigTE 65K Y, Blue XIRZEIALETFERAY bit[7:3],

HiKTE 16.7M B, Blue XYM EALEEFRRA bit[7:0].

REG[D5h] Background Color Register - Red (BGCR)
Bit % BE EIME | FEUESY

H2@iIgE-4I& (Background Color - Red)
7.0 LIRRE 256 AT, Red XIREIAUEETFERHY bit[7:5], ooh RW
LIGTE 65K BT, Red XIRMEALLEFFESAY bit[7:3],

LIRTE 16.7M BF, Red XINEIILLZFEEAY bit[7:0],

REG[D6h] Background Color Register - Green (BGCG)
Bit i% BB HAE | FEUR
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BSaIgE-FE (Background Color - Green)
20 HiZRE 256 BaAY, Green XM EHIEFTFEERT bit[7:5]. 00h RW
g% 65K &R, Green XM EAIMEFERMY bit[7:2],

HIRTE 16.7M B, Green MW E/9ILEFFREAY bit[7:0],

REG[D7h] Background Color Register - Blue (BGCB)

Bit " B8 MiNME | FEUSU
HE@IgE-HE (Background Color - Blue)
7.0 HiZRE 256 &R, Blue XN EAILEFTFREAY bit[7:5]. 0oh RW
HIZTE 65K AT, Blue XN/ EFTFRRAY bit[7:2],
HIZE 16.7M B, Blue XN E|AIEETFESAT bit[7:0].
B~ TICESEEHEEWMER, A1ERESHIEBERNE, BNEGSNFRERUGTANRISR
BHARER, 7 BTE Eeh B RaligEEE.

REG[D8h] - REG[DAh]: RESERVED

Bit iH BB EME | FEUER
7-0 RfEFH 0 RO

REG[DBh] CGRAM Start Address 0 (CGRAM STRO)

Bit i* B8 BIME | FEUER
CGRAM ii2taftilit (CGRAM START ADDRESS [7:0])
FAFE N FRr=saadet.

REG[DBh] ¥$izE] CGRAM_STR [7:0]

REG[DCh] X$iz%) CGRAM STR [15:8]
7-0 REG[DEh] ¥JizZ| CGRAM STR [23:16] 0 RW

REG[DEh] X3RzZ| CGRAM_STR [31:24]
EREYREREE (Canvas) BNREXRMET CGRAM BIEIE,
FiRE CGRAM AUtHEERIF =5 |1 ZEEMREHTEY CGRAM AY%Y
2.
' R MCU BEEXNNEs:. 1788, [@iE. ARG, BR68. XFEMERIRE, YRHE
Task Busy (Status Register bit3) JKSEEE Low,
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18.11 BFEIR=HISFsR

REG[DFh]: Power Management Register (PMU)
Bit i B3 AIME | FEURSU
HN\EHIEX (Enter Power Saving State)
0: tRERIIENSRBIRTUPIREE,
1. EAEEER,
B AN EEEI(eEz . SMERrRERIRER, SERIHmIR
BE, FR{FIREE,

XA bit 5 0 AJLAF4EARHI%EE , ERRIEEESUL bit ASHIE
70, ERFERTEHEER, ZBUL bit 39 1. MCU IRERF
AR HEBEN A It ESFas. MCU BJLUGEIXA bit 5
EREIRESFEENL bit1 (Power Saving) SRIBMIRARBEE
EIERER RIS .
6-2 RFEH 0 RO
HHBIERIZE (Power Saving Mode Definition)

00b: KfEM.

01b: FHER; CCLK & PCLK £{=1F, MCLK E4ti5m
1-0 MPLL 24, 3 RW
10b: {RERIEZ; CCLK & PCLK £{F1E, MCLK | OSC

ERIROEEIRL,

1b: EERIER, ATBMES PLL #<=LE.
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18.12 R RAFEHISFE

REG[EOh] SDRAM Attribute Register (SDRAR)

Bit i B8 MiNE | FEUSE
/it (SDRAM Power Saving)
7 0: 11T Power Down #p$ LU NEREED. 0 RW
1: 147 Self Refresh fsSLUHNEBER,,
6 LIt bit IRETER 0 0 RW
BANK £/£i%#% (SDRAM Bank Number, SDR BANK)
5 0: 2 Banks (Column thiitk/NR Sz 256 Words) 1 RW
1: 4 Banks

ittt (SDRAM Row Addressing, SDR_ ROW)
00b: 2K (A0-A10)
01b: 4K (A0-A11)
1xb: 8K (A0-A12)
Fitetit (SDRAM Column Addressing, SDR COL)
000b: 256 (AO0-A7)
001b: 512 (AO-A8)
2-0 0 RW
010b: 1,024 (A0-A9)
011b: 2,048 (AO0-A9, A11)
Ixxb: 4,096 (A0-A9, A11-A12)

#*= 18-6: RRMIFSH1FES REG[EOh] AOEE

Bs RENETAHAEFEER REG[EOh] iw B
LT7680A-R Bank no: 4, Row Size:
128Mb, 16MB, 8M*16 0x29 '
LT7680B-R ’ ' X 4096, Column Size: 512

1iBA: E577a% REG[EOh] RUREEVUKERFTERRT LT7680x-R RASMIRE, MRREHRSSH
EBrREENEGEEL.
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REG[ET1h] SDRAM Mode Register & Extended Mode Register (SDRMD)

Bit % BB EIME | FEUESY
7-3 Lt bit[7:3] HRIRER O, 0 RW
SDRAM CAS 3EfzEdiE (SDRAM CAS latency, SDR CASLAT)
010b: 2 SDRAM clock
011b: 3 SDRAM clock

2-0 Others: {78 011b RW

R~ hHFSRZEBIN(EM 03h, 7£ SDR_INITDONE
(REG[E4h] bit0) #iRE/9 1 FHBE,

REG[E2h-E3h] SDRAM Auto Refresh Interval (SDR REF)
Bit i B8 FAE | FEURR

SDRAM RIEEELIRIFEAESE (SDRAM Auto Refresh Interval)
REG[E2h] %A% SDR_REF [7:0].
REG[E3h] ¥3RizZ| SDR_REF [15:8]
HRERRIEAY B 2R1E SDRAM Refresh BUFEHEIIAE S Row Size &
RE. BFISR, N5 SDRAM $iERE 100MHz, SDRAM HYf
#/EHER Tref 2 64ms, 3£H Row Size 79 4,096, HBARIERRIETAT
[BIRLZE/NTF 64*10-3 / 4096 * 100*106 ~ = 1562 = 61Ah,
ItE7FRR[E3h][E2h] FRIRTE 061Ah,
2 NRINESTFSEIGTES 0000h, SDRAM BrRlErigsmwss
1k,

7-0 00h RW

& 18-7: RRMFE1738 REG[E2h-E3h] MISHEIRE

Model REGI[E3h] REG[E2h]
LT7680A-R
0Ch 35h
LT7680B-R
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REG[E4h] SDRAM Control Register (SDRCR)
Bit % BB BIME | FEUER
7-4 | 1t bit[7:4] HIREER O, 0 RW

E&iHt5 (Report Warning Condition)

0: s ERRESIET,

1: {EREEEIET,
EEEMRLSENAFIIHE B RAFRIS AN (FTaeEEd
BAMIEEZE 512bytes) | SEBEAIEFNAGEE, SHE1EHN
SDRAM THEIRA EINEFRNER, BALSEMHESWEIE,
MCU FILMGEIXMEIEE . XN ESIERA LUBIT IR EX A bit
73 0 kB,

REETHENRNFESH57E2E (SDRAM Timing Parameter

Register Enable, SDR_ PARAMEN)

0: ZIFRRRFRRFSHEFS.

1. (FRER AN FSHETRR.
EFRAEHANEHBER (Enter Power Saving Mode,
SDR PSAVING)

02 1 ML BEHNEHEEL,

12 0 p9ZME: BRBPHEBEET.

HITETRHNEMNHRERF (Start SDRAM Initialization
Procedure, SDR_INITDONE)

0 2 1 B BETRTRRENNER. EBIX S bit

0 1 RRETAFEESANBAHEALA 0 RW
WENT. —BHRE 1 /5, ILEHESH
0,

15 0 B9 AEEHETRIERE,
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TR RN ERIT RS 7S REG[EOh-E3h] RBZ SDR_ PARAMEN (REG[E4] bit2) 79 1 FIBRK.
REG[EOh] SDRAM Timing Parameter 1

Bit " B8 RIME | FEURR
7-4 RfEF 0 RO

Load Mode <% Active/Refresh &5 SHIA3E (Tmro)
0000b: 14 SDRAM [EEA
0001b: 24> SDRAM JEHA

3-0 0010b: 3 4> SDRAM [EEA 2 RW

1111b: 16 4> SDRAM [FHA

REG[ETh] SDRAM Timing Parameter 2
Bit % BB FIME | FEUESU

24 BzhFIZFFEHEE (Auto Refresh Period, Trec) g AW
Oh — Fh: 1~ 16 SDRAM EH#A. (40 REG[EOh] bit[3:0])

3.0 Bk SELF Refresh-to-ACTIVE #pSRIEHA (Txsr) 7 RW
Oh — Fh: 1 ~ 16 4~ SDRAM [EHA,

REG[E2h] SDRAM Timing Parameter 3

Bit i BB HIME | FEUESY
24 Pre-charge s SHIEHE (Tre, 15/20ns) 5 RW

Oh — Fh: 1 ~ 16 4> SDRAM [EHA,

WRITE Recovery Time (Twr) .
3-0 0 RW
Oh — Fh: 1 ~ 16 4~ SDRAM [FHA,

REG[E3h] SDRAM Timing Parameter 4

Bit % BB AME | FEER
- Active-to-Read/Write BY3ERAFE (Trep) 5 RW

Oh - Fh: 1 ~ 16 4> SDRAM JEHA.

Active-to-Precharge BIRS[E (T
3.0 ge BIASE (Tras) 6 RW
Oh — Fh: 1 ~ 16 4 SDRAM JEHH,
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18.13 GPIO &1F=%

REG[FOh] GPIO-A Direction (GPIOAD)

Bit i% BB BiAME | IS
GPIO A [7] /A ERHl (GPIOA In/Out Control)
7 0: HiH, FFh RW
1: A,
6-0 FR{EH NA RW

REG[F1h] GPIO-A (GPIOA)
Bit % B8 MiNE | IR
GPIO A[7] #iE (GPIOA Data)
Write: i85 GPIOA[7] AUt EURE,
Read: H GPIOA[7)iZEMINSUE,
GPIOA[7] Jui@AEL I/0
6-0 | KfFEA NA RW

REG[F2h] GPIO-B (GPIOB)
Bit i BB ROME | FEUMER
7-0 | KfEF NA NA

REG[F3h] GPIO-C Direction (GPIOCD)

Bit X BB MAME | FEUEU
GPIO C dAfitl/#mAN=Fl (GPIOC In/Out Control)
7-0 0: &, FFh RW
1: &,
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REG[F4h] GPIO-C (GPIOC)

Bit % Bg HiNE | FEUE
GPIOC[7] #i#& (GPIOC[7] Data)
Write: &% GPIOC[7] BH#HEUE,
. - Read: H GPIOC[7] BB AETE. N NA RW
##7~: GPIOC[7] rYMmit#dES PWMI0] H=5(H).
GPIOC IhEERBTE PWM 5 SPI Master RITHREREZE LAY A RE(E
F.
6-5 | KfFEFA NA RW
GPIOC[4:0] ¥iiE (GPIOC[4:0] Data)
Write: &% GPIOC[4:0] RUiRHEUE,
4-0 Read: H GPIOC[4:0] iSSEINEUE, NA RW
GPIOC[4:0] 5 { SFCS1#, SFCSO#, SFDI, SFDO, SFCLK } =
2|, RBETE PWM 5 SPI Master AUTHBEHEE LERT AR,
REG[F5h] GPIO-D Direction (GPIODD)
Bit X BB AMNME | FEUSEU
GPIO D Aimitl/fAN=Hl (GPIOD In/Out Control)
7-0 0: HiH., FFh RW
1: A,
REG[F6h] GPIO-D (GPIOD)
Bit i B8 HiANE | FEUEU
GPIO-D £8%i#g (GPIOD Data)
Write: &% GPIOD[7:0] AU#HEUE.
Read: E GPIOD[7:0] iZEUHNEGE,
7-0 GPIOD[7:0] & PD[18, 2, 17, 16, 9, 8, 1, 0] H=2|#, NA RW

GPIOD[5,4,1,0] RE7E LCD FEEUER LR, 16 8¢ 12bits Bd 4
BE(FF3, GPIOD[7,6,3,2] NIRBTE LCD FEEIRLLIRA 16bits
A RE(ER.

REG[F7h-FAh] k{&H.
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19. $H&(EE

m LT7680x-R (QFN-68pin)

D - ~Nd o
B i D2
68  Pin1 1 B i |68
| & I . ULVESAURVASAVLVAVASRVAVASEVAVASLY) :
2 (Laser Mark) » g ! -
=) ; N d
-] {=m
-] < h d
-] s S =
=) d
w 2 E N Qo
=) d Y
-] (am
-] (=
-] d
-] d
=y [am
1 B/ . =
~ - //\\C
! -~ N000nnnnnnnnNnNanNa y
/ o <€ - L b i Detail A
Exposed Thermal /
Pad Zone Bottom View
E < ////_\\\\ ///-\\\
(NN 00
7 L g
240*240 22;*226
19-1: QFN-68Pin /MRR<E
127: PCB 70/SRT, LT7680x-R iERHUEEWESRE (Thermal Pad Zone) WREIFEEEME,
£ 19-1: QFN-68Pin RJ&#
Millimeter Millimeter
Symbol - Symbol -
Min. Nom. Max Min. Nom. Max
A 0.70 0.75 0.8 E 79 8.0 8.10
A1 - 0.02 0.05 Ne 6.40BSC
b 0.15 0.20 0.25 L 0.35 0.40 0.45
b1 0.14REF K 0.20 - -
C 0.18 0.20 0.25 h 0.30 0.35 0.40
D 7.90 8.00 8.10 h1 0.04REF
0.40BSC h2 0.10REF
Nd 6.40BSC
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#£19-2: HiFRT
L/F &SR | Symbol [ Millimeter L/F &R | Symbol Millimeter
D2 5.49+/- 0.10 D2 5.39+/- 0.10
240%240 226*226
E2 5.49+/- 0.10 E2 5.39+/- 0.10
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20. [RAFicHR
#* 20-1: HEBREICHE
kR &l Z% B W 2 hR i BB
V1.0 2017/8/1 LT7680 Preliminary Release
15 6.1 5 BIEMSSXTF OD (Page19) K& 34H
V1.1 2018/5/1
/> ASRSSIBIAEN (Page20)
1. HRER: EBINEREEEEEBAYER.
2. 188K 4-4: HMERER1T Flash / SPI Master {5
=,
& -2: B2% ) ,
V1.2E 2019/1/8 3. B 5-2: MRSHE ()

4. (EHME 7-4 MCU's 12C BFFE]. B 15-6 ~ &
15-9 SPI [NfFRIBTFEL.

5. #B% 10.4 75 12C Master

6. kR 13.13 75 12C Master 7728

V1.3 2019/8/19 1Ehn LT7680+ ™RI5,
1. 1285565 13.1 TTRE=E5RE

V15 2020/4/28
i 2. Rk 13-1~8-4, HAONE 13-1B
V2.0 2020/7/15 1. 453 MCU st s
V3.0 2022/4/18 1. fERssiEst
21. hRiXi5E8

ANHZNBT EHHFEWNE, fREEtaEMERAEARTFSMRNTE. AHHCHZERE
REBERIRYS, BRRAFSIII I ERIRBAISS AR BEISEE, XMHRREINNBAEFBTS
%, FFSHMRELENAEFRATER—SEN. FHFSHMREEASSRERNIER FERE M
AVBECGRIRR, BXEFTRES, BhEEAIAIMLE Htps://www.levetop.cn
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