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High Performance TFT-LCD Graphics Controller

1. BRNE

LT7680x-R 2/LE=%HEE TFT-LCD BINEE oA . EEENIHEETE
B MCU BRrERRE TFT BRINBIEIRLS TFT IX5h28 (Driver) , HE

IUEIZINE. PIP (Picture-in-Picture) . SR LRSI, KBTIE ':r Tv—
AEBRBEI, FAKRMEE MCU S EBEFERATHZENEE, ™ -
LT7680x-R thziAERE MBRDMEE, T 3207240 (QVGA) LT7680x-R
1280%1024 (SXGA) , FREFNISZHE 16/18bits #9 RGB M. LCD

e Controller

LT7680x-R 3745 2 # MCU 80, 75359 3 & SPI. 4 £ SPIREO, ATIX
FZEREDIERIETRNER, LT7680x-R P9&E 128Mb BRitE, alLisdE
N

%2 1bit B9 2 IKMNZIRIAEEE 18bits Y 16M EIBER. FNER/DHERER MCU ERHE(F LR
1B, LT7680x-R P/ ELES(EE, XiFEA. Bk, EfiLk. HE. =/, . BREFSEE, Rt
WERARMAHEZINERS 2 (BTE) RHTHSIENEMRE, WS iek. BmEERsy. EFE (PIP/FEHEmE)
REFREERETREINE, AKEATRNETHEE, Emeesik A2 E s MCU f9ikithafTHhig, MR
FFAEERY SPI EOEEER/> MCU I/0 OMIEK, MAXAT TFT EmEA% MCU, LT7680x-R BARERLT
BEIEEIES TS TFT-LCD BT =R L, WIRE. SIAEESYL. Tligs. Tldshl, BTYEE. BT
®E. AEO. EUREE~R.

1.1 AEERE

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 PIEE/IRE]
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1.2 RANAHRE
PEEBIITITEIBTITFBTITBITTRITI TR DIBTRII DIV I
i System Board Key SPI E R
: : Progress Bar-2 \\\ 1 //
. LT7680 - o aNC
: LCD Controller x - - - I
i LCD Module
//;St.:\\ ——
vy
MCU LT/7680 e
LCD Controller SN -

1-3: LT7680x-RiZETE LCD &R L
1.3 BIS(ER
£ 1-1: RSP
8BS § & REERHRE o HE &
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. THEEREN

MCU &
W 37HEF 3£ SPI. 4 £ SPI &M,

ETRAE
B i 128Mb B =HTF,

EREFHIERE
m 1bpp : B (1bit/&ER) .
m 8bpp : FEBRGB3:3:2 (1 byte/i&xR) .
m 16bpp : ¥ RGB 5:6:5 (2bytes/&X) .
> Index 2:6 (64 R5|B/16R, SEPERM)
> aRGB4:4:4:4 (4,096 ZR5|&/1&X, 2iEH
EEH)

EREOS 9=
B %1% 16, 18bits RGB O @R,
B TSRO EER:

> QVGA : 320*240 *16/18bits TFT 5

> WQVGA : 480*272 *16/18bits TFT 5
> VGA : 640*480 *16/18bits TFT &

» WVGA : 800*480 *16/18bits TFT

» SVGA : 800*600 *16/18bits TFT

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

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

ERIEE

B IFERAETTBTEN 41 32*32 IERZ ¢,

B RHENERIEE: EUERT25R AT LCD
ERA/NEG, XEEGATLAEEES R L
BHNR.

m RHEGE (PIP) B SR PIP (IERX
7 BN PIP IEEREETNERNLE, M
PIP1 B ERE PIP2 BRI L.

B YIFZERTREE: JLUEETRERXZEN]
BRERTIE, ARERHERTIER.

B STSIRERAT IR B R IEE.

B SOERGIIEE. EESKERISEERIEE.

B R (Color Bar Display) : 1E&BA
EETRHAEEASUENER AR LALIZE S
NARER, BUADPEEAN 640%480 &=.

B IEEFNERINEE.

XR(EWSIZE (BitBLT)
EE 2D BitBLT 5|2&,
RATEMEERISFIEIRIRE,
IRHEERERIR,
LB FNEIZRIET AL :
> IRMEAPE YA 8*8 EfEL 16%16 EliZ.
B RERAEGRS R MEIRINEE:
> BERSIHAE (Chroma-Keying) : 1RiE
EREEEGSISERN RGB BIERE
> BRR&ZEREIL (Window Alpha -
Blending) : tRIEfEEXIHMANERER
R EGRE.
> BERESEBEER (Dot Alpha -
Blending) : #R#E RGB {&\XIERER
AT EGRRE.

N{IERINESS
m RRER. . k. WE. =Rk, 5. B
FE SR EIRE,

BRXFIIGE

m YE ISO/IEC 8859-1/2/4/5 1 8*16, 12%24,
16*32 8,

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

m SRR AR,

B REESKERAFE (1,723, *41F) .

W ST 90 EhEEE.
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SPI Master R

B XIFINERER{TIAE (Serial Flash) HUESHIZEE
EETPX,

B FFEIRE SPIRIE.

m 2t 16bytes ZEEX FIFO } 16bytes EA
FIFO,

B 7 Tx FIFO 52£iBE=#H SPI Tx/Rx 5|ZERER
ey duslasliiiN

12C R|
B R 12CEOS5MB 12C EEEE.
B RAREERRIL (100kbps) SHREERIRT
(400kbps) .

PWM 5RE
B A% 2 78 16bits {12488
B AR T/FEHARE.

GPIO FRE
B SZEM 94 GPIO EO.

Shin

B RHEIREHEN. INMRGEMMRGBSE

VS

#HEE
m R 3 FEBER: S (Standby) | KR
(Suspend) ShElR (Sleep) &z,
B SRR MCU MR,

Adfh (Clock)
m PYEAETRERAL PLL, H2EPIERATE. SMNEE LCD A
. POEPERATERTER,

FETR{H R
m VDD HJE: 3.3V +/- 0.3V,
m P 1.8V LDO,

st
B QFN-68Pin 3£,

TIERE
m -40°C~80°C,

LT7680x-R_DS_CH / V3.0
e
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3. ShIMuE

~
)
o
o
0.

TEEE
ESnSwsSS$=s2wonnn v o
o0 I223vwowo o ]
C>0A0I>00>>>>>27 > >

PD[3] VSS
PD[4] ;
PD[5] VSS
PDI6] VvDD_C
PD[7] VDD
s LEVETOP |
PD[10] I —— o}
PD[11] vDD_C
w2 LT7680A-R |&=
PD[13] vDD
PD[14] SFDI, GPIOC[2]
PD[15] LT7680 B = R SFDO, GPIOC[1]
PD[18] SFCLK, GPIOC[0]
vDD SFCS[1]#, GPIOC[4]
PD[19] SFCS[0]#, GPIOC[3]
PD[20] INT#
PD[21] GPIOA[7]
Nomx 0000w ggoFEHOO®NO X
S5 TSgfEERBegEREg
o o = o o = 8‘

3-1: LT7680x-R 5|EE (QFN-68Pin)

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

I

. SIEMSS588
41 MCUEOEEES (2 1RS18H)

= A-1: MCU EOgEES

= SIHETR I/0 I fe i BR
MCU #0i8E
PSMI21 LT7680x-R 3735880 3 4 SPI & 4 £ SPI #&, 1 PSM[2] W
8~9 PSM[O] DTEE RN,
PSM[O0] = 0, #&#EER0 3 £zt SPI &=
PSMIO] = 1, #&fE&00 4 2zt SPIES

4.2 MCU ROIES (51RsIH)

F4-2: MCU BOES

= B =g 1/0 I &€ ik BB

SPI RORHES

MCU &8 SPI Y, 165 BB ORHES.

4 2 SPI HiEMAES

16 SDI e84 %6 SPI =5, SDI AzREBOLIEMA, BHERKCKE
MCU B9 MOSI #HiH=S.,

3 & SPI R[5S

FE880 3 % SPI #&3(, SD f{Z& 3 % SPI AU AR5 M.

17 SCLK I

15 >D [e]
SDO 4 % SPI HiEiamES

fEE8O 4 £ SPI 18, SDO {{ZxREMO&UERLEI MCU g9 MISO
PN

SPI Hi%(ES

7E8 0 SPI 13, SCS#X3E SPI Aik(=E,

HEEHES

19 INT# O | JZERIFUTRMRLE, LS BIZERRERNL, Rk =E—Firint
£450 MCU,

11 SCS# I

LT7680x-R_DS_CH / V3.0
e
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JLT7680x-R TFT-LCD BN ZEHE A

4.3 LCD REOES (22 R5I1H)

#*4-3: LCD FEOIES

Hs SIAFR 1/0 1) g i BB
LCD RS2
WHEUEE TFT-LCD FRSIER %, JERSFREiEEE
XIRIAY RGB Bk,
Pin TFT-LCD Interface
16bits 18bits
GPIOD[6]
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]
PDI[15]
PD[16]
PD[19]
PD[20]
PD[21]
PD[22]
PD[23]
#8589 LCD #iER %S GPIO B2 izsEs =, 5ian LCD
RE 9 18bpp INgetE=, W PD[17:16/8:9/1:0] #ENX A GPIO
5150,
LCD RRAENWES
49 PCLK O | FRAMIMSSIEEEEMN TFT KapEORsS. ESAR
&B PPLL 3Rz =4,
46 VSYNC o LCD ZERSES -
EHRPES VSYNC IEEEEARN TFT EapEOfS,
47 HSYNC o LCD K FRFES )
KFEEZHE HSYNC EEE=BAR TFT e S,

LT7680x-R_DS_CH / V3.0
e
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JLT7680x-R TFT-LCD BN ZEHE A

WS | smam | /o T e it W
48 PDE o LCD FmERei
S SIS EER TFT B e S,

4.4 4pERER1T Flash/ SPI Master (5= (5 {R3IH)

% 4-4: HMIBERTF Flash / SPI Master {55

Hs LR 1/0 1) & i% BB
SECS[0]# §pER Serial Flash #0 552 SPI #0 B EIRES
20 GPIOC[3] 1O | aNERER1T SPI THREHZERE, MIRTLUSILLS IBIRALA GPIOC[3], 2k
INJIEINIDEE,
SFCS[1]# §MER Serial Flash #1 5§22 SPI #0 S Fi%IR(ES
21 GPIOC[4] 10 | anERE1T SPI TOREHZERE, MIRTLUSLLS |BIRALA GPIOC[4], 2k
INJIEINIDEE,

4MaB SPI RITIRE(ES
SFCLK IS IR SR TRTME S, EREEISMD Serial Flash 22 SPI 3=
22 GPIOCI0] 0| & _ ‘ . s .
WNERER(T SPI THEEHEERE, MIRTLAKSILLS IBNZAkS GPIOC[O], A

VLN R
LT7680x-R kY SPI #ESAHES / EimEAEA (MOSI)
LT7680x-R i #HERISMNERRY Serial Flash (2 SPI o4,
gz, (Single Mode) : SPI Flash 8 SPI Joi4A9%GREAN, X
’3 SFDO o | TLT7680x-R =ML,
GPIOC[1] XWIEZ, (Dual Mode) : EESHEIENEEIEHO (SIO0), {RIEH
47 SPI Flash DMA &= FHE.
ANERER1T SPI THASHEERE, MIRTLASILLS IBNRALS GPIOC[1], Bk
PVSLETRNY R
LT7680x-R kY SPI #UBRNES/ EWAMGEE (MISO)
LT7680x-R F4MNBEY Serial Flash Z¢. 2 SPI TTiHSEEEURE,
EaiEL{, (Single Mode) : SPI Flash gk SPI Jo4AYEdE#EIH, X3
o SFDI o | T LT7680x-R MSERHA.

GPIOC[2] W&, (Dual Mode) : BESERENEEDE #1 (SIO1), {IE
847 SPI Flash DMA & &,
ANERER1T SPI THAEHERRE, NIRTLASILLS IBNRALS GPIOC[2], Bk
IANEAIDEE.

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

45 PWMIES (2RI
#£4-5: PWM (ES

Hs SIHIBTR 1/0 Ih &g ik BB
PWM #0 ifiHES
HA—EIRERAR) PWM BIHHES, STLARSKES TFT BERYS

PWMI0] SR REEMIT. PWM RS A2 HEZaRig Tk,
INITDIS PWMIO] XtREMIZESSI (Reset) EHBHLALINITDIS [FHLE
44 10 | =3I, SIS ABIAMKER, WREN [FF
GPIOC[/] SR THASER L, GNSRAEYNEE AR, NS AR SR
CCLK BEafL, BB [FVER] TRSHRIERE (Enable) .

S IHISGPIOC[7] H=, tNRPWMHEEE, BAAGPIOC[7] 2
WA RBLRRNMES (CCLK) .

PWM #1 BhiES

45 PWMI1] 10 | LEA—AIRERFILEY PWM BILHES, ALK TFT FRYE
FEEE Mt PWM RIBIHIRI A 2R SR ER.

4.6 GPIO (S (7 tRSIH)

#*4-6: iBRIOOES

HS SIBIE R 1/0 I &% i% BB
GPIO /I ES
18 GPIOA[7] IO | GPIOA[7] JiBFE! 1/0, 15|MAYH HIRCA S HEFEERIR
iE.
GPIO ft/BaNES
a4 21, GPIOC[7] HUtsIHHEEES PWMIO0] H=5|H.
20,24 GPIOC[7] 0 GPIOC IhEERBETE PWM 5 SPI Master BITHREMEE LAY A BE(S
23, 22 GPIOC[4:0] F3; GPIOC[4:0] 5 {SFCS1#, SFCSO0#, SFDI, SFDO, SFCLK } #

=51, RBTE PWM 5 SPI Master BITHBEHEE LAY A BERE.
XL | AYE IR T 2 B FRRRIRE.

GPIO HEiki/BNES

GPIOD[7] BykEItH#HES PD[18] H=5(H.

64,51 | GPIOD[7:6] | 10 | GPIOD[6] HyItiZ#ES PD[2] H=5|H.

GPIOD[7:6] RBTE LCD REEIRTLIRAL 16bits I BE(E
A, XS IR AR AR RS 7R RIRAE.

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

4.7 SHHES (11RS1H)

*®4-7: BlUlES

s SIS R 1/0 I &€ iR BE
SMUBENES

10 RST# I/O | 24 RST# = 0B, FE4EF 256 MIHPEERKE, LT7680x-R &
FESMEE.,

4.8 HESHHES (25 H51H)
% 4-8: HRESHWMES

s SIHER 1/0 I 88 i BB
gl (Crystal) / BIE0ES @A
3 y IS |[EhEEEINREGRIR, AAEPERIREBIRBNGS, HEEE RS
REL 2SR EME ST LA LS . EIRENER (OSC) SBETE
4AMHz ~ 12MHz Z|4],
4 %O o gafic (Crystal) §th
IS |EhEEEINRERR, NNERIREEEHES.
6, 13, _—
27, 31, VDD C PWR PR IR . N -
40 - 1R VDD_C 5| ME—" TuF F1—1 0.1uF JEREB A EHb,
5,12,
25, 30, .
3942 VDD PWR | 3.3V EiEi@A
50, 65
7,14,
26, 32,
34, 35, VSS PWR | GND #&ith
37, 41,
43, 57,
- Thermal Pad - ﬁﬂ*’kﬁ% .
IC fUS SRR R B g,

LT7680x-R_DS_CH / V3.0
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7 LT7680x-R

TFT-LCD L EIMZEZEHS A

5. BSS%
51 {RIESH
#+=5-1: BSIRRESHE
7S S ¢ ik Ed8® 8 (i
Voo FRIRFEEIE -0.3 ~ 4.0 Vv
Vin ZIEBANBE -0.3 ~ VDD+0.3 Vv
Vour BiERIHEEE -0.3 ~ VDD+0.3 Y
Pp BAINFE <300 mwW
Torr TRREEE -45 ~ 85 °C
Tst EFRESEE -45 ~ 125 °C
TsoL EREERE 260 °C

B RARRMEREEHZITEEERN, ©HEFERA. #FELFcERETZeER, %
HINREIER, B A2RIEHE M BItREET. BRSHEN TR LIFeERFBEERIE
FFEMREEH IR TNERMZAESEITE. MTREELTRENSE, FEArT

RIEEFSE, (BHHAAERIERIRT 3R HHRE.

52 FSHSSH
+#5-2: BSSYE
75 S ¥R F & |BVE|REE BX(E| 2
Vbp T{EBIE 3.0 3.3 3.6 \Y
Cvop REES 1 - 10 uF
lopr TEERIR vl 60 mA
Iste FEERR il 30 mA
Isusp N =N w1 10 mA
Isip RERRFE IR il 7 mA
Trvp FEIR_ EFHATIE) VDD Ramp 35 | ms
Upto33V
fHRE S PLL
Fosc SR (0SC) 4% Voo =33 10 MHz
V, &2
Fvco VCO FhsmER 100 500 |[MHz
Tiock Lock Time B3 500 | us
CLKwmpLL MPLL 8RR (MCLK) VDD =33V 133 |MHz

LT7680x-R_DS_CH / V3.0

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



JLT7680x-R TFT-LCD BN ZEHE A

7S Sk F # |BJ)JvE|HBEE RXE| B
CLKcpLL CPLL s (CCLK) VDD =33V 100 [MHz
CLKpprL PPLL #@H4ER (PCLK) VDD =33V 80 |[MHz
8O0 MCU &m|
CLKspi SPI ISR 50 |[MHz
Efthig M RE (CMOS 3-State Output pad with Schmitt Trigger Input, Pull-Up/Down)
Vi1 BMANBEAL 2 3.6 Y
Vi HN{REEAL -0.3 0.8 Vv
VoH HHEERAL 2.4 \%
VoL KRR AL 04 \Y
Reu HiekE 34 41 64 | KQ
Rep THIEEFE 33 | 44 | 79 | KQ
Ve e A BEESREE 1.5 2.1 %
VN TEEFRLA RS EHRAYEE 0.8 13 |V
Vhvs IRiERE 200 mV
lLeak BNIRER -10 +10 | pA
Vsiew BBE_EFH/TRERIER 1.5 V/ns

1 (Z%fF:Voo=33V>Ta=257)
B 2 EAREIMAEER T, LAERO SPI Ok,
1R 3: (ERRAIRIIFER SN,

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

5-1: RIRFHEIEE

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

LT7680x-R_DS_CH / V3.0
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -18-



JLT7680x-R TFT-LCD BN ZEHE A

6. RMES 5SS
6.1 RIHMES
LT7680x-R {RIEMERAEABENRT 3 PLLAGES, H24%t 3 MERTSHES:
W CPLL @ P=£ CCLK 324 MCU [, BTE 3|8, 4£EISI%. X5 DMA 3IgA,

® MPLL : =4 MCLK LURHEE BB R RA7F .
W PPLL : 74 PCLKiZ{f LCD FEiI TIERE,

3/ PLL i HHsmEER 2 3 BMS7AY PLL SFEFEHEE, Four AME—AHM PLL IR, HAR
A
Four=XI* (N/R) + OD

X ZIMEBERiR/AEMES A, BMANRE XI/R A~/NF TMHz, BUAMESR TMHz, R 2ARRITES
EtZR(E (Input Divider Ratio) , "F 2 ~ 31 Zj&], OD RimHRINESEL=RE (Output Divider
Ratio) , ATLU&AL 1. 282 4, N 2 Feedback Divider Ratio of Loop, £ 9 4™ bits, #ENT

2 ~511 ZJg],
#*6-1: PLLEFERFRE (1)
. Input Divider . Feedback Divider
R[4:0] Ratio (R) N[8:0] Ratio (N)
00010 2 000000010 2
00011 3 000000011
00101 4 000000101 4
11101 29 111111101 509
11110 30 111111110 510
11111 31 111111111 511

#* 6-2: PLLEEFRLE (2)

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

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

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

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

LT7680x-R {9 3 LHRFME SR HER:

1. CCLK*2 >= MCLK >= CCLK

2. CCLK >= PCLK *1.5

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

{KER Panel DFEA/NARE, 84 PLLEIEH (Four) ZREAR, LA 640*480 Panel #7901,
SNSR TFT R Ay PCLK = 20MHz, RIATLASHEIR MCLK = 40MHz, CCLK = 40MHz, BBA
& PLLIHSHFRENT:

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

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

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

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

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

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

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

LT7680x-R_DS_CH / V3.0
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7 LT7680x-R

TFT-LCD LB MZEZEFIT A

% 6-3: PLL S7=8BigEEhl

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

FE=:

1. &7 R40RELATSHF=s OD[1:0],

2. HFE PCLK ER/NFaEFTF 8MHz Y, iBEREERER =4, OD =2,

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

6.2 £fu

6.2.1 HEFREENL

LT7680x-R PNEEEJEES POR (Power On Reset) EHE%, SF-4—ANEHMRNEES, TLUE
i RST#5 |l HEGMEBEBER SRR EBNR R, HEFHBIR (3.3V) Boid, ASELLERER,
BIRSPEIRRE, U 256 MNRIRIE (0SC) iz fE.

6.2.2 HMPRENIES

ANEBERUES RSTHAILALE LT7680x-R SHMBERFRELE , IMNEELHSSH/aEZRD 256 MR
IRATER (OSC) AStFEIN, MCU IEFHAIZE LT7680x-R ZHl, NIGEIRASEFEE STSREY
bit1 - TEERIRBIETRAL, LFRIR LT7680x-R BEINTF "EEEIETRE".

RST#

OSCCLK [ { {1111ttt o

o———— 256Clocks ———* ]

6-1: SulE5S

6.2.3 RHE(I

N MCU XJ257558 REG[00h] bit0 B 1, LT7680x-R ST (Software Reset),
BHEEMNRASENR LT7680x-R AEPAPIKEH, BEbSFe8EARSE T N EMialR. S5k
J& REG[00h] bit0 th&BaEiE 0.

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

7. MCU 0

LT7680x-R MIZMERZEISNEB MCU Frizssl, 1 MCU 2iBiiE M E#ERT LT7680x-R SEEHER TR
(Display RAM) #T8ERIA0ES., LT7680x-R 2T 3 £z SPI. 4 £&= SPI A9 2 #hEf7#E0, MCU #
OREA PSM[2] . PSMIO]SIHIRIGE, BEESETHRIRE:

£ 7-1: MCU EOEXigE

PSM[2] PSM[0] MCUEO#ER
1 0 1ERERO 3 £ SPI 18t
1 1 RO 4 23l SPIRL
0 X B

BTFARN MCU Z#OFL AR, Eit LT7680x-R 2T HE=H5 iESX, E8ET&RAR MCU
RIRTEOENX

F®7-2: 2 #A[RE MCU #EUEOE N

Nu:'l'oer 346t SPIAEEt | 445t SPIER
17 SCLK SCLK
16 =i SDI
15 SD SDO
11 SCS# SCS#
19 INT# INT#

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

7.1 MCU HFE0

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

7-1: MCU 3 & SPI SREXECIEREEE

MCU FJLAEIT 3 £hY SPI 8805 LT7680x-R &%, LEJ 3 & SPI BRECIZOFBIRE, HEARR
FA0TERTR, SD AW EHEmAvEE .

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

s I fLFLAAALFLFLFLALAUFLALFLALAS
SD { A0 X% > b7 @@@@@@@

7-2: MCU 3 & SPI SREXRERFE

WSHFaREE:
1. MCU %k SCS# (Low) A SCLK (SPIBI#E5) .
2. MCU &ZH A0 =0, RW# =1,
3. LT7680x-R £ 9t ~ 16"Clock &1 b7 ~ b0, MCU FielLUERPRS S FesIEuE.

ESSFSEIEIES A
1. MCU &4 SCS# (Low) % SCLK (SPIRHpEE) .
2. MCU&H A0 =0, RW# =0,
3. MCU 7£ 9t ~ 16tClock %4 b7 ~ b0 £5 LT7680x-R, b7 ~ b0 FiRAKIREIESSE
E8AYiBLIE,

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

IESHFR, ARAFHIREEA:
1. MCU %&H SCS# (Low) R SCLK (SPIRHMES)
2. MCUKH A0 = 1, RW# =0,
3. MCU 7£ 9t ~ 16"Clock %t b7 ~ b0 #5 LT7680x-R, b7 ~ b0 SEREEAINESEH
PR TAFRIEUE.
IR SHFR TN :
1. MCU %&HH SCS# (Low) R SCLK (SPIEHMES)
2. MCUKH A0 =1, RW# =1,

3. LT7680x-R £ 9th ~ 16!Clock =X b7 ~ b0 (5 EF=sfI8UE) , MCU BALUE
RS ERIINE.

4 £ SPI BRBUR 5 3 B28(ll, REEFECRISIREMAN. BHESFTRY, ROBKEWNT:

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 £ SP| REHECRBIZE

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 & SPI REXFESANFE

FER 4 % SPI BEXFREAISARSF, MCU &H A0 = 0. RW# = 0, 3 MCU EEAIESE
frasitiil, MCU RH A0 = 1. RW# = 0, {3k MCU EEANHIRRISFRIERETRE.

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

M NERZ 4 £ SPI SREXIZOANSEENRS R, MCU &H A0 = 0, RW# = 1, {3k MCU ZZEUATS
EFEEEURE, LT7680x-R BATE 9t ~ 16t Clock i@id SDO i£H b7 ~ b0 (KRESZFEEHIEK
#2) . MCU SAILLUSEMIREHFRIIAE. B, MCUKRKHAO=1, RW#=1, {E&RMCU &
B EFRsnEE, LT7680x-R HiFE 9t ~ 16 Clock j@iJ SDO iXH b7 ~ b0 (18SHFF
2RAVEEE) . MCU BRI LAUSRiE S HF=a0940E.

End

scs# \ /-
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16
O I L L L L L LA
sDI X
SDO EIRHK XXX A

7-5: MCU 4 & SPI SREAIS i EN A =]

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

7.2 EBREEHEIERR
LT7680x-R i, 256 . 65K &% 262K 8, HRINEEIRIT :

m1bpp : BHE (1bit/&H) .

m8bpp : ¥ERGB3:3:2 (1 byte/IEXR) .

m16bpp : #ERGB5:6:5 (2bytes/{&XR) .

m18bpp : ¥ RGB 6:6:6 (3bytes/{GETHE 4bytes/EE) .

LU G2 8bits, 16bits #iE, ER27&% (RGB) FREFE FHISUERFFIE.

7.2.1 AERENL (Opacity) FIBFEE (RGB)
& 7-3: 8bits, 1bpp HEEE

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 P7 Ps Ps P4 Ps P2 P1 Po
P1s P14 P13 P12 P11 P10 P9 Ps
P23 P22 P21 P20 P19 P1s P17 P16
P31 P30 P29 P2s P27 P26 P2s P24
P39 P3s P37 P3¢ Pss P34 P33 P32
P47 Pas Pas Paa P43 P> P21 Pao

[o) 1 IO, T BN IOV I | \V]

% 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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JLT7680x-R TFT-LCD BN ZEHE A

#F+ 7-6: 16bits, 1bpp BE@EtEz(-1

Order (Bit15(Bit14(Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 nfal n/al n/aln/aln/aln/aln/alnfal Ps Ps Ps P4 P3 P2 P4 Po
nfal nfa| n/aln/a|n/alnfaln/aln/alPis | P | P3| Pi2| P | Pio| P Ps
nfal nfal n/aln/aln/alnf/aln/aln/al Pa | P2 | Pa | Po | P | Pis| Pz | P
nfal nfal| n/aln/alnfaln/aln/alnf/al Ps | Psxo | Pao | Pas | Pz | Pas | Pas | Paas
nfal nfal| n/aln/a|nfaln/aln/alnfal Ps | Pss | Ps7 | Pss | Pss | Paa | P33 | P32
nfa| nfa| nfal| n/al n/a| nfa|l nfal n/a| Pa | Ps | Pss | Pas | Pas | Pa2 | Par | Pao

o~ iw(nN

%+ 7-7: 16bits, 1bpp & -2

Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Pis | Pia | P13 | Pi2 | P11 | Pio | P9 Ps P7 Ps Ps P4 Ps3 P2 P4 Po
P31 | Pso | Pao | Pas | P27 | Pas | Pas | Pasa | P2s | P22 | P21 | P2o | P1ig | Pis | P17 | Pie
Pa7 | Pag | Pas | Paa | Pas | Pa2 | Par | Pao | Pso | Pag | P37 | Psg | Pss | Psa | P33 | Pa2
Pes | Pe2 | Pe1 | Peo | Pso | Psg | Ps7 | Psg | Pss | Psa | Pss | Pso | Psi | Pso | Pag | Pag
P7o | P7s | P77z | Pze | P7s | P7a | Pz | P2 | Pzi | Pro | Peo | Pes | Pe7 | Pes | Pes | Pea
Pos | Poa | Pos | Po2 | Po1 | Poo | Pso | Pss | Ps7 | Pss | Pss | Psa | Pss | Ps2 | Ps1 | Pso

(M~ |lw|N

& 7-8: 16bits, 8bpp t&zL-1 (RGB 3:3:2)

Order [Bit15|Bit14(Bit13|Bit12Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

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

|~ |lwW|N
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& 7-9: 16bits, 8bpp ##3-2 (RGB 3:3:2)

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

o IWETRTREIRIEN-1 SRI0-2 2mEF=s REG[02h] /I bit[7:6] RRE, BEESHFasin
BA.

# 7-10: 16bits, 16bpp #&Ez{ (RGB 5:6:5)

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

LT7680x-R_DS_CH / V3.0
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7.2.2 BFEBE (Opacity) RIBEEIE («RGB)

LT7680x-R feiFAsEEs, FRABSTLUARERN 4096 4 oEEEENERENN 64 &
NELETRHENE, MNF7E OSD [On Screen Display | B9IhgE L, FEFERZRSIAIAER,
Heho{BERRHIENILHE.

%= 7-11: 8bits, 8bpp &\ ( Index 2:6)

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

a3 o’ 0>100%, 1>20/32, 2>11/32, 30

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

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

1 Go® Go® Go*

_ar | o | o' | ad |

G17 G1° Gr® Gt

2

3

;
5 G2’ G2° G G*

6
adalo ol 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 &3z ( Index 2:6)

Order |Bit15|Bit14/Bit13|Bit12|Bit11/Bit10| Bito | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 nfa| nfa| n/fal nfal n/a| nfa| n/a| n/al o | ao? Index color of pixel 0
2 nfal n/al nfaln/al n/aln/aln/aln/al o | a? Index color of pixel 1
3 nfal| nfa| n/fal n/aln/aln/al n/a| n/al a2 | az? Index color of pixel 2
4 nfal| nfa| n/fal n/aln/a|l nfal n/a| n/al asz® | as? Index color of pixel 3
5 nfa| nfa| nfal n/aln/al nfal n/a| n/al o | a4 Index color of pixel 4
6 nfa| nfa| n/al n/aln/aln/al n/a| n/alas® | as? Index color of pixel 5

ado’: 020, 1>11/32, 2>20/32, 3>100%
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#= 7-14: 16bits, 12bpp &, ( RGB 4:4:4:4)

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

oo lw|nN
Q
W
Q
“N
Q
W,
Q
&
=}

adal o ol: 0>0, 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. BFAEF

LT7680x-R WEERA7E (Display RAM) , MCU BiTESHE B RIIEIREEINNETAE,
LT7680x-R REBEAMTRNEIN BRI REWEEE TFT Ikaies, ik TFT ERE2NEGERE. MER
RNEBENX/NSATISNOYEEREREHERX, LT7680x-R AiENERAESEN 128Mbits, 2
MEERXIBNETHNETERE. DYEREESBINTRR:

% 8-1: LT7680x-R B S5RrAFSSNIEE

— - PR 1= BEHE
BE ETFRERE i
(Max.) (Max.) (@Max Color)
LT7680A-R 128Mb 1280*1024 65K &8 6
LT7680B-R 128Mb 480*320 65K &8 54

LT7680x-R REME~AFE—F=iEA SDRAM (Synchronoue Dynamic Random Acess
Memory) , & MCU FESRAEZE, MCU AR Bmrir R AR S TSI
., RENSEINT:

m R LT7680x-R B85, i¥7EE{7a% REG[EON], REG[EOh] RRREMERNETRAFR I, Hik
EEVUKERFTEERRY LT7680x-R BUSMiRE, BRUNERRENEIGELL. FERE 18 EXL
18-6 RUIRE.

m 1RiE LT7680x-R RS, iR7EE{7as REG[ETh]. REG[E2h]. REGIE3H], BEIRTE CAS IEE.
RiFrERES, tRER SDRAM RIFTIEIRATIEA 64ms, ELSEERINIKERRTHERR LT7680x-R £
EMmiRE, iB52MRE 18 =% 18-7 HIIRE.

B IRESFas REG[E4h] bit0 A 1, FHRBRRERtLE,

m EEVET7ER REG[E4h] bit0, aN5RATRY 1 BIRTHIAHTEAK.

LT7680x-R_DS_CH / V3.0
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8.1 EFRAEFRIEIRS

EFEETNFHNEGLIESKENRIE (1bpp. 8bpp. 16bpp. 24bpp) , LAFREAIHEE
FISTUER. Eit MCU EENEISEIREIERIEXLEINEAN, THIRBE 8/16/24bpp HY
RGB HaEHRFIS0:

8.1.1 8bpp BFREIE (RGB 3:3:2)
% 8-2: 8bpp EFEIE (RGB 3:3:2)

Addr [Bit15|Bit14|Bit13|Bit12|Bit11Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h
0002h
0004h
0006h
0008h

000Ah

8.1.2 16bpp BREIE (RGB 5:6:5)
% 8-3: 16bpp EFEE (RGB 5:6:5)

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

8.1.3 Index EREBPEETEE (0RGB 2:2:2:2)
& 8-4: Index EREPERTREUE («RGB 2:2:2:2)

Addr [Bit15[Bit14|Bit13|Bit12|Bit11|Bit10| Bito | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h | au® | ou? Index color of pixel 1 oo | Oo? Index color of pixel 0
0002h | as? | os? Index color of pixel 3 o3 | o2 Index color of pixel 2
0004h | as® | as? Index color of pixel 5 osd | o Index color of pixel 4
0006h | a7 | oz? Index color of pixel 7 o6 | oe? Index color of pixel 6
0008h | aw’® | ow? Index color of pixel 9 og | oe? Index color of pixel 8
000Ah | auie® | aue? Index color of pixel 11 1o’ | Olio? Index color of pixel 10

aldox’: 020, 1>11/32, 2>20/32, 3>100%
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8.1.4 12bpp SR EPERTENE («RGB 4:4:4:4)
% 8-5: 12bpp EFEMERTEIE («RGB 4:4:4:4)

Addr |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h | aw® | aw? | ao' | o
0002h | a® | o | o’ | ou®
0004h | a2’ | o2 | o' | o
0006h | a3® | as? | as' | asf
0008h | a4’ | o? | o' | ol
000Ah | as® | as? | as' | as®

adal o al: 00, 1>2/32, 2>4/32, 3>6/32, 4>8/32, ... . 12>24/32, 13>26/32, 14->28/32, 15>100%.

8.2 FABRETME
% 8-6: AGRRTHIRE

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 @

LT7680x-R 3z3% 16, 18bits RGB #ZOMEHR, A2 16bpp (RGB5:6:5) &R 8bpp (RGB 3:3:2) Y
BEEELUBITIXLE RGB ZBSE1X3 TFT Ei EAYIRENES. LT7680x-R A9 LCD #iELIIMZE) RGB
BRI TR, MCU aTLUBITES7758 REG[01h] B4 bit[4:3] KigE 16bits F2 18bits,

* 9-1: = TFT IEO0XIR RGB RYEE

= TFT-LCD &0

LCD #iE4 REG[01h] bit[4:3] = 10b | REG[01h] bit[4:3] = 01b

(16bits) (18bits)

PD[2] GPIODI6]

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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Bl 9-1 2 LT7680x-R #ithF| TFT-LCD AZEMARIFE, BRT AR PD $UREINARM T PCLK R
RIMES. VSYNC EEREES. HSYNCIKFRIEES. FaEiEEREES. PCLK AUSIERZH REG[05h],
[06h] FrIRRE, BEEE 1.1 BRE 13 ENSFFERA.

e — VPW —pfe—sfe—— VDH ——sle—— vsT —
____________ [—
Hsyne 1l I T

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

HsYNG [
I< HPW >I< HND >I< HDW >I< HST —>|
e JUUUULUTUUUDULUL JUUUUuuyvyuy
PDE | |
PD ( Line #1 RGB Data )

9-1: #= TFT-LCD EOREFE

LT7680x-R_DS_CH / V3.0
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10. BRINEE
10.1 ¥%% (Color Bar) 87

LT7680x-R 12#t#5% (Color Bar) &7~IN8E, ALMCAERMKGEER, BiER LEHAZTERE
BRWEFE. IJLARIRESFEE REG[12h] bit5 = 1 3&i#17.

#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 ~ #1607 EREE 18 EAR(FFh), G(00h), B(00h)
#161 ~ #1927 ER 18 E HIR(FFh), G(O0h), 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 FE#HE Main Window

2R EE17E8 REG[14h] ~ REG[1Fh]) BILAEN LCD EME AN, (ERLTEREFFRNE
TENX, BRAFMEEXNSES (REG[20h] ~ REG[29h]) {FREFHERARMNE T, K
BREHIEIR.

10.2.1 & EEUREHX
ETrRFRREEETNEG, ZETYULUEFS/ MENEGNIREG S HEREERAE, FI
WEHR D PEER)S 800*480, A 65K (16bits) , £ 128Mbits B7RITFLEILITERE 21
MNEGE DX :
EgiEEL = (128*1024*1024) / (800*480*16) =21.8

MEGDHEERS 4807272, {ER 65K & (16bits) , £ 128Mbits BAF EAILAFIE 64
TEGEPX:
E{&iEE = (128*1024%1024) / (480%272*16) = 64.3

LT7680x-R EEEHREIETRREFZRILNRERE (Canvas) fERUE. KEREESITIFN
EeE, BRthERET/FIETCE. BF5% 5788 REG[50h] ~ REG[5Eh] i8R,

LT7680x-R_DS_CH / V3.0
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< CVS_IMWTH >

CVSSA

(AWUL_X, AWUL_Y)

T

AW_TH

J T {EM & (Active Window)

— AWWIH —— >

ER# & (Canvas Window)

10-2: [REISTIERERE

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

p
2 R EE AR HE(CVSSA)
REG[50h~53h]
| -
P R EEE S L (MISA)
2 EEEEE(CVS_IMWTH) REG[20h~23h]
REG[54h~55h] l
l a
p _ BEEEEREMW)
BELfFE: REG[24h~25H]
LA BE - B - REEE
REGI56h~5Eh] |
g
p : R EEE FEXAFHMWULY)
BERESABMH REG26h~27h]
REGIO3h] bit[L:0] ]

RELTBEEEL EAYARMWULY)

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]

EANBZHE
Data Write to REG[04h]

10-3: EARETENEEIR
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10.2.3 iSF EWEEIR

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

2 E T EE LI MISA)

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

l MISA

(MWULX, MWULY)
WEFEHEZ EEXLIRMWULX)
REG[26h~27h]

}

WETEEL EEYAFRMWULY)

MISA

(MWULX, MWULY)

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

10-4: REKIEIFENEEIR

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

LT767 ZFFEIPEINRE, EATRIEFER, AXEE EILRH—FEERER, MAFTEEX
BEFBMENEIGEEE. WRESE 1 (PIP-1) SEHE 2 (PIP-2) 2F%H, IBAETH
1 ME—EE~EESE 2 NE L.

EPEENA/NSUERAZFa REG[2Ah] ~ REG[3Bh] 5 REG[11h] R%E. EIFE 15HE
“iE 2 WEEAEREETE, BiRYE REG[10h] bit4 Rif%#E REG [2Ah ~ 3Bh] REFE 15
EFE 2 WENSE, MEERXMN I LLTIRERTEMERBXSEH. EPEREA/N
SERNESHHRIDKF LR 4 =, EEDYERNN 1 &3k,

FEEMET LT7680x-R AILIZFHFRNEHFERE, MEFEMEANITEEERER, BIE5F
788 REG[12h] bit3 VDIR = 1 B¢, PIP &, EfLthn. XS BanztLL,

10.3.1 EFRE (PIP) {ERNRE
ERREPELREEFEEGEAVE. BEFEEGEE. EFREZRX/Y SR BEPE
B X/Y &5, EFEREER. BEFENEEESEFENESESFHR, TERREET
BN BRI E BT

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]

B 10-5: EE (PIP) REANRE
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< MIW >

MISA

(MWULX, MWULY)

(HDWR)

PWDULX, PWDULY:
s e L e

(VDHR)

(PWIULX, PWIULY)

PIPI & LCD ERE®

SDRAM
(Display RAM)

10-6: EFRERERT
10.3.2 BHREREE R AESEIRAE
E—TH PIP BB N ExR, SJLEE S ERETLLHIRE PWDULX 5 PWDULY
KN RAZE LCD B R ERMNE, miRE PISA. PIW, PWIULX, PWIULY afLAEXNFRE
SRNEGEEGANS, XESNEARASNEFERAEPIEHIEGEE, B2aLREER
NEXH EREETETHER. TENIFER—NENEE— 1 ETENE, EPERE
FLUZHEENETEEGAE (PWDULX 5 PWDULY) kERARNEFEER,

MIW

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

(MWULX, MWULY)

(HOWR) g A
(PWDULX, PWDULY)

(PWIULY, PWIULY) = (X2, Y2)

~> | B

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

A B ‘ (PWIULX, PWIULY) = (X3, Y3)

SDRAM
(Display RAM)

LCD EREE

bl
]

10-7: FFEREREERE
LT7680x-R_DS_CH/ V3.0
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10.4 hElESHR&R

BE LCD BrEtRiEn (NEEGFHINLERIT) HTRIFHN, ErMEGRUBELIFE.
LT7680x-R f2{fhess (Rotate) S5if& (Mirror) BITHAE, HPhekEIngeRLL 90°8; 180°HIHHT
HAORIEEETES, MEENENGELRT RE" B7EKR. LT7680x-R LIFE475(
ISR SRR, KARITE T MCU FREELLERRIET A,

REG[02h] bit[2:1] REFEERENNRFSEES (RIEHELEER)
00b: A>F Al L>T (#lia(E)
01b: BG>E AlF L>T (KFEHEE)

10b: E>TF g E>F (Rahekk 90°HEKFE%)
11b: >k R £>H (Bkhedk 90°)

HR{E REG[12h] bit3 (VDIR) RAIgERFAEHERIZER. Flal, NRRET:

10-8: FKietsairiIRE

1. %4 VDIR (REG[12h] bit3) =0
IR REG[02h] bit[2:1] 5 00b i, HENXEENEGEENCEIGAEHELEIT, XALE
A~ EE—HRYRIEEIR, 1R REG[02h] bit[2:1] 79 01b B, RRENEHGEIEMEEILA
FMEET, BEETHNEGESRKFRE:

10-9: KEHIZ
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IRRE REG[02h] bit[2:1] 79 10b B, FREANEUGETEN LRITABNERIG, ELLERAIE
G EMahers 90° Bk :

10-10: HhEs 90°BKEEEE

IR7E REG[02h] bit[2:1] 79 11b B, RRBEANEGN TR LAEHEALEG, Rt TEGSE
[EAChiess 90°:

10-11: EERF

LT7680x-R_DS_CH / V3.0
'

©Levetop Semiconductor Co., Ltd. Page -43-



JLT7680x-R TFT-LCD BN ZEHE A

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

10-12: EEEIE

1% REG[02h] bit[2:1] 5 01b B, ErEEE25EE 180°:

10-13: higs% 180°

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

10-14: Zhigsk 90°

LT7680x-R_DS_CH / V3.0
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2% REG[02h] bit[2:1] A 11b Y, BREGEETE:

10-15: Zhiets 90°BEERIR

LT7680x-R_DS_CH / V3.0
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TFT-LCD LB MZEZEFIT A

11. JLALSEIS|EE
EERSHEER

LT7680x-R 3ZFFEIE SEMEAITIE, MCU RELRERSZMBENEL (REG[7Bh ~ 7ER]) |
MEEEEKEEFE (REG[77h ~ 7Ah]) | REERIZE (REG[D2h ~ D4h]) , FEHHEE
REG[76h] bit[5:4] 75 00h, REEFSEELEE (REG[76h] bit7 = 1) , iX#E LT7680x-R Hie
ERE FEHHERER, BoLUBEIRE REG[76h] bit6 = 1 XJEsEHEIMEREEREE.
Hit MCU FRRZFFSRIRAT BN ER T SRS AR TAE. HRTEK. &¥
2, MEERPRESK. BHRNSFREMERE (R1=R2) .

11.1

R2

(DEHR, DEVR)

B11-1:

EHESEHEMEENT, BNEIRRENECGIETFIE (Active Window) K.

( BEEHARERN DL SL R
(DEHR, DEVR)
REG[7Bh~7Eh]

)

= E B E R/ R
(ELLA - ELLB)
REG[77h~7Ah]

}

wEEFEBEENRS
REG[D2h~D4h]

R2

(DEHR, DEVR)

EESEE

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

)

= E B E R/ a R
(ELLA - ELLB)
REG[77h~7Ah]

}

BREBRERERNAE

}

BEEFEESRE IR
REG[76h] bit[5:4]

REG[D2h~D4h]

}

BEEFEESRE IR
REG[76h] bit[5:4]

v

2 e R EE sk E TS E
REG[76h] bit6=0

v

REEESONE SRR

}

HITEEFSIRER
REG[76h] bit7=1

REG[76h] bitb=1

}

HITEER SRR
REG[/76h] bit7=1

11-2: EESEHERREE

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -46-
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TFT-LCD LB MZEZEFIT A

11.2 EHpL%

LT7680x-R ZFFEIFIZIIGE, EFCUUREMZAIELD (REG[7Bh ~ 7Eh]) |, HHZGATIIRHH
2 (REG[77h ~ 7Ah]) , BHZEAYERE (REG[D2h ~ D4h]) , RIAHHEE REG[76h] bit[5:4] 75
01b LAERERRZE, HEIRYHRAZCEGERATLERE REG[76h] bit[1:0], RfREmIEAELIEE REG[76h] bit7
= 1, IX#f LT7680x-R BiETERE LEIHRINAIHL, EH—E8, MCU thrTLUMERGIR#HAI

e, EMERELEER 1/4 &,

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

11-3: Ef%S 1/4 HHE

EfhL. & 1/4 HEOZENT, ERETISHERENROOIETFIER.

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

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

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

EEHENER/AAEE HEBENR/AEE
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]
REHESNER 12 EHAREED
REG[D2h~D4h] REG[D2h~D4h]

T EEEEMFINEE BEREENEE

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

}

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

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

}

|

WEEESH—RE
REG[76h] bit[1:0]

BEEERESME
REG[76h] bit6=0

l

l

WEEEE LN /MAEER

REG[76h] bit6=1

MATEMAR
REG[76h] bit7=1

}

WTE1/4EER
REG[76h] bit7=1

11-4: EEZES 1/4 HHERYRIZE
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7 LT7680x-R

TFT-LCD LB MZEZEFIT A

11.3 EXER

LT7680x-R EFEZRY, BSoURERIIANMIE (REG[68h ~ 6Bh] ) . FEF4ERIUE (REG[6Ch
~ 6Fh] ) , FIAEAZEREIRE (REG[D2h ~ D4h]) , RaTEEEEEHIRIENRZER, REG[76h]
bit[5:4] 3 10b, FE{#sE REG[76h] bit7 = 1, HPA LT7680x-R B2 /EE _LEHXINATE

. EFEEERILABTIRE REG[76h] bite = 1 IHERAMEREIERHHINE.

it g

(DLHSR, DLVSR)

(DLHER * DLVER)

°

EREASRZEIN T, ENEEREA R ESERMNESIETFIER.

EERm

11-5: EIER

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: EXEAYRIEE

LT7680x-R_DS_CH / V3.0
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11.4 ELRER

EZERAS, BT IURELRRIEIAR (REG[68h ~ 6Bh]) | LEEERMR (REG[6Ch ~ 6Fh]) FIZ
FRERE (REG[D2h ~ D4h]) , &fRIR%E REG[67h] bit1 = 0 IEENEHIZLER, FEZ5) REG[67h]
bit7 = 1, BBA LT7680x-R EETE/EE LEHIZER.

EFLLERAGTZEIN T, FENEISERIEARSERRUE L FNER.

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: EERREE
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TFT-LCD LB MZEZEFIT A

/RN

11.5 E=/HF

LT7680x-R EI=fAf/Ad, MCU B7cRigeE=AHa 3 M =: =1 (REG[68h ~ 6Bh]) | /2

(REG[6Ch ~ 6Fh]) . 3 (REG[70h ~ 73h]) . FIERt: (REG[D2h ~ D4h]) , SEEIEEH
HIER =R REG[67h] bit1 = 1 FEE5N REG[67h] bit7 = 1, BBA LT7680x-R EET1EKE
FRFI=FR, RE REG[67h] bit5 = 1 AIX =AM EERHAIZIHE,

sl
(DLHSR, DLVSR)

=3
(DTPH - DTPV)

E11-8: E=f

7

EF=AAREENT, RNEIE=ATR 1. R2. & 3 BREY

METEIERA.
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]

e l ™ e l Y
BE=BROHRE BEE=AFNERS
REG[D2h~D4h] REG[D2h~D4h]
- l e l
BERE=ARIA EERE=AMIE
REG[76h] bitl=1 REG[76h] bitl=1
e l ™ e l Y
EEEEDE=ARIME EEEETLN= A
REG[67h] bit5=0 REG[67h] bits=1
e l ™ e l ™y
noTE=AF nTE=EF
REG[67h] bit7=1

REG[67h] bit7=1

11-9: E=AFNRIEE
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11.6 EEIBIER

ERFAERTIRERIAR (REG[68h ~ 6Ch]) . £5Rm (REG[6Dh ~ 6Fh]) . BB H
#42 (REG[77h ~ 7Ah]) | B (REG[D2h ~ D4h]) , &EIREEGIER AEMBIER REG[76h]
bit[5:4] 3 11b, F BB REG[76h] bit7 = 1, BPAEKE LHESEYEMAER, EEEaILIE
ITi%5E REG[76h] bit6 = 1 JIEMEMMEEIERIZE. TEF R1 RFKMMHER, R2ARAFE
AR,

i o

LHSR, DLVSR) SR

(DLHER - DLVER)

[
EXRm

11-10: EEIfFER

ENABLE, (HERRX- EBaRX) DMKT KGR +1) , (BERRY - BERY) &
MAT (2% + 1) . BERAEFRRRESERAUAZET/FIER. TERESEME

FROAZEE:
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] bit=0 REG[76h] bite=1
o l _ l _
g g
RITEEEER miTEEEER
REG[67h] bit7=1 REG[67h] bit7=1

11-11: EEABERRREE
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12. RREHSIEE (BitBLT)

LT7680x-R A% 2D XEREMS|ZE (BTE) , AJLUBINIXRERATER. EREXREIEEEGRLEZIERS
BiR{Eh, LT7680x-R MAY BTE B4 LU HERMIERE, XAILAEM MCU B9iERF. BEWXPMEDEER
Z217ie BTE BYTHRE SiRFiRT.

58 BTE IhREZ R, (EREWUERIEER BTE BIEER, XTRE LA, BSETmRA, m
SIFARMINA, LT7680x-R 3745 16 Fhsefis{E (Raster Operation, f&FR ROP) , &iEisS EHHiwaT
VAT R0 ROP HE, RHMEE BTE IHEERCHHRIE, EEETLUAZEIARAINA,

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

% 12-1: BitBLT B9T{Ei&Et

BitBLT

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

ROP)
Other combinations | Reserved

LT7680x-R_DS_CH / V3.0
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= 12-2: Y¢HHE(EEIY (ROP Function)

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

R
1. #£ROP IfgE, SO: KR O RY%HE, S1: KR 1 A9EdE, D: BRYRAIEIE.
2. For pattern fill functions, the source data indicates the pattern data.
el:

gN%R ROP INEEIRESN Ch, BRABRImEEE D = iR 0 f9%4E (D = S0)
9N%R ROP INEEIRTEN Eh, BRABRImEGE D = SO + S1
gNZR ROP INEEIREN 2h, FBABRImEGE D = ~S0 - S1
9N5R ROP IHgEIRTESY Ah, BRABRIREUE D = KR 1 B9%UE (D = S1)

#+ 12-3: & EiE{ (Color Expansion Function)

Start Bit Position for Color Expansion
ROP Bits BitBLT operation code =
REG[91h] bit[7:4] 1000/1001/1110/1111
16bits £ 8bits £
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 £iE 8bits #iE

0110b Bit6 Bit6

0111b Bit7 Bit7

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

12.1 %% BTE #2143

ROP 9SO, S1. D AILIMKIREMIESAIREIELE, EAE ROP I8ER, LS tiEEEAERY
IKESEERIRNE.,

B SO A9l EFF28 2 REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]

® ST RYEHEESFEE2 REG[9D], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h], REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

m D gUitBhrE577882 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 BERAGEMATE (Color Palette RAM)

LT7680x-R BB BRGBENTF, TEE

1R(itLs 8 (NIAVIERRRS (Alpha Blend) If

g, GHESIEYRCRNETLIIGHE S E——
SL&F (Real Color) |, #NE 12-1 A
BEARTE, X2 64*12 bits f) SRAM,

A MCU 8RB A 8bit, FEULEBEUR
HEANE, R Low 4bits #HU4EEBA
RAM, EBRANFELEHEZNN, FA
i+ REG[03h] bit[1:0] = 11b, TE MCU
FEEELS 128bytes, HIAKIRERFE 12-1: PEEHNTE
BREAFLAUSEE 12-2 L.

R G B

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: {ipigERFRGRITER
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12.3 BitBLT i#{E

12.3.1 S5 FHHR(ER MCU A

XA MCU EANEUEEIAFHRRITIRERTLAS S ¢ (ROP) HUR(E, BTE i 16 1 ROP AU
E, SiEd BTE 5|ZEMENLIEEEIRNER, SBIEEE.

12.3.2 &M ERNREESF
NEFRBEHRTIEET LSS 16 #¢Ht (ROP) 12(F, MERSIFIEALGIEEIE.

12.3.3 5618
FEfZiEi#Z BTE $HHEEr BRIAFTHITRIR BIER.

12.3.4 EHiEH
XMRERAISER) BTE KIBUE E 8*8, 16*16 RE=AIEHF (pattern)

12.3.5 & Chroma Key RIEHIET

XMREREISERY BTE XIgIH | 8*8, 16*16 (RERAIEIR. (BREZER (pattern) RIEAE
FTANRERIXHEE (Key-Color) |, BRAREREIERASWER, MXEEHMIKEE BTE
BRESHFRE, XTIEREH (ROP) #B(E.

12.3.6 && Chroma Key f§ MCU 5\

X MRS EREUER TR ErAFEXE, HHFEERIRE 0 (S0) HiEEeETFX
#& (key color) , PABRIRAINEEIRFHASIHER, MmXHEE (Key color) #HiRER
BTE 582G 78, AWEEARIFEM (ROP) #BIE,

12.3.7 &&& Chroma Key BIRESH

XSRS BN IERER, TRRESBRNESERERETAT EARNXE. SR
#= 0 (S0) FTXEE® (key color) , NBEMIRNFEIEASHERH, MAREENIE BTE
BRESHFRE. PRERIHH (ROP) #B(E,

12.3.8 ' BE¥

XMEEREEIRMBMANRBHIET B 8/16/24bpp HEHUEEN. KIFEEIENRA
‘1", W BTE BLEAARE, AIRBNREEARET TR, KREENRA "0 |
W BTER2¥RERE, ERBNREEEREFFaT. NREREBPRERE, JRFEIE
73 "0" B, BRFABRIRTF LHRABKEASHNE. BIENELICRAHEEERERY

g€, BIRSERZFFas (D5h ~ D7h) AARERKYE.
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12.3.9 S5 REBEZHAESEH

XMNNRERIGATF RV BHUEIEIER, 8/16/24bpp FEEUE. KFEHIRIRE "1" W
ARIRBHABEAREY, IRENREEIREHTFRT. KFEHENRE 0" Ny
SKBASAREY, SRBNREEEREHFFHRT. UREREPRERE, BASKREE
2 0" i, BNAEREASEENEN. AFEEENELICEEEEERERIEE, B/
S555%F8 (D5h ~ D7h) AHiEEE.

12.3.10& 5 EEENAEFESS

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

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

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

12.3.1145S5iEBERH MCU BEA

XM ERIEEIR 0 (S0) 53kiR 1 (S1) HEABERBERESREEABIAET. X1 Alpha
Blending EERMEZAJAHER: Picture 5 Pixel #&2(. Picture t&zU2E BTE AMEXIFERE
BEAHRER Alpha ZIRS4E, XM EBIEFEEASE. Pixel B2 Ri5 BTE {MRXIHA
BNMEEEEAEN Alpha BIRSHE, XMNERNSHELCRESMEER ST,

IR0 (S0) : MCU
FKig1 (S1) © BFRAF
B8 (D) : BAREF

LT7680x-R_DS_CH / V3.0
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124 FRRESE
ERER, BTE JLUERRRASASRIRS BRI EER. TENERR ST

ik
LT768 SDRAM
SO_WTH
A
FiE SO iCHaE —p|
—t" '
SO_X/S0Y P —» 1
S1_WTH
P A
i S1 A frE —»|
- .___.-——"'_"| 77777 -
BitBLT S1.X/S1Y | >

50 DT EHAITH —»)
DTX/DTY ] i+ it |sTEHIG

BTE Process Direction

12-3: EAAFBHI

12.5 BTE EIRXHEEE (Chroma Key) EbER

£ BTE FiEBAROXHE (Chroma Key) UIER#K(ERERNE, BTESSLLESKIRO (SO) 5
BfrashYE. NRBELIEEEBANRAEL ERRATAIENE, LUARERRIRER.

BRE

B ERIREGIRA 256 G,
Source 0 Red Ltk REG[D5h] bit[7:5]
Source 0 Green tt3% REG[D6h] bit[7:5]
Source 0 Blue Et# REG[D7h] bit[7:6]

B ERIRGIRM 65K BAT,
Source 0 Red t¢#& REG[D5h] bit[7:3]
Source 0 Green Et4% REG[D6h] bit[7:2]
Source 0 Blue Et# REG[D7h] bit[7:3]

B EREGIFEH 16.7M &0,
Source 0 Red EK#& REG[D5h] bit[7:0]
Source 0 Green Et#% 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 LiggiFik

12.6.1 55 6HHR(ERY BTE A

IHIHRERTLUENN MCU EANBTAFHEE, ENSIRTLIES M (ROP) #EEANEN
WfFH. BTE RS4EM 16 7 ROP, HTERLUSAIRIE O (SO0) &7 MCU 124, 11T
IS4 POP 257258 (REG[91h]) bit[7:4] i&5 OxOC {SZHILEER,

MCU LT768 SDRAM

KR 1

(e I:> BitBLT SHEH

KB O

12-4: ZEEFHHEERY BTE SEAEH

SERX AN RERIRE R EIN T -

- Ve
iQESlEQ%ﬁMJt(SLSTR) 'TQEBTE@@%E(BTE)NTH)
REG[9Dh-90h] REG[B1h-B2h]
) | ) |
2ESIEBEE (1 WTH) 2 EBTEE &S E(BTE_HIG) MCUB AR
REG[A1h-AZh] REG[B3h-B4h] Data Write to REG[04h]
iZESL £ EEXYAIR No
BE ?FX Slﬁa & BT S0, 51, D BBEE BIEMES S
R(EG[;\S'h—.;\ph] REG[92h] BTE WTH * BRE_HIG
- s l
3 =] E@iﬂ’.ﬁﬁﬁiﬂﬂt(DTﬁsTR) 127 EBTE,ROPIHEE o
REG[A7h-AAR] REG[91h] ( &R )
e BB & FE (DT WTH) 1 EBTE Enable
REG[ABh-AChH] REG[90h]
e = r
HE Q(E{]Timf[iﬁa? e BEMIEE A
REG[}\Dh—[;Oh] REGI04h]

12-5: ZEEFNHHE(ERY BTE EAREE
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12.6.2 55 FEHiR(FRY BTE AFSHI

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

LT768 RIRO
; B
BitBLT @
SHIXK

12-6: EEFEHHE(ERY BTE AFSHEH

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

}

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

|
12-7: EEFHHE(ERY BTE AFSHIRER (1)
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e e 5 d b
lRESD@@lﬂ%\ )
al I =E
(Bt e EEEXY A AT) “‘EEEE [2 33 o
REG[93h-9Ch]
- e : q )
12ESIEZINE iyl z=
(iR A ERXYAL ) i
REG[9Dh-AGH] _
s i i (" b
EFBREENE
) {2 EBTE Enabl
(RBAMD /B /2 L XY ALHT) &EREG[%”; :
REG[A7h-BOh]
) | ) v
BESD, S1, D EEFE
REG[92h]
-~ l h
S EBTE EERE - 5& A EL
REG[B1h-B4h] REG[OCh] bit2 = 1
C P )

12-8: EEFHHE(ERY BTE AFSHIREE (2)
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12.6.3 £5& Chroma Key #§ MCU EA

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

5 "BTE EN" MREAREIZ "44& Chroma Key 9 MCU EN" THaefERhIREHRERT, 2IR
MCU EAFUESXHEE (Chroma key) 18R, BN SO FUELZISE, MABEEFIZE
£ "BTE background Color” ZZes9. ZfliBBIIRK R TOP EREEZEN, £l
EERFENERERIE, BBABIHINEEHRNERE— MBI TOP, FBUASES
ARFR, BESETHERIERE:

MCU LT768 SDRAM

SRk

|:> -

12-9: £%& Chroma Key i MCU S\EHI

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

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

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

LT768

KEO

BitBLT

|
%

12-11: & Chroma Key BIRTESHIES!

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

| l

g = =

BEENHEERR -

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

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

REG[92h]

l

REBTFEEEE - BE
REG[B1h-B4h]

!

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

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

SDRAM
LT768 KiR0
TR
BitBLT
SHIK
EEEEEN
([ [T [
| | | [ 1}
[ || [ | ]
[ [ ] [ 1|
[ 11 [ 1]
[ T 1111
| [ [ [ []
8x8 16x16
12-13: BEHE 12-14: E&HHE(ERIBHIERBEHI
(" LESOEERE
(R /R /A XY AR
REG[93h-9Ch]
- l P A 2 ~
EEsIEERE . -
(R XY AR “Esgé’ [g fﬁfmb
REG[9Dh-A6h]
( BEEMmERINE ( N B
(BRI /XY AT) ‘*fgggg‘lf]b'e
REG[A7h-BOh]
.~ l ~ 4
B 50,51, D LEEE
REG[92h]
I l ™
i87E BTE BB - B C - )
REG[B1h-B4h]
|

12-15: EEAKMNRIEREE AR TR
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12.6.6 £5& Chroma Key HOEIHHET

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

LT768 SDRAM

ARIRO

BitBLT

T ry
& =515

12-16: £5& Chroma Key BIEHIEH5EHI

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

RESOEERR ‘
REG[93h-9Ch]

Y

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

l |

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

l .
<
A J

REBTEEEEE - 5/
REG[B1h-B4h]

4 EEENEERE ‘ (

A4

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

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

ItETEES MCU BREHIEEARTH, EXMMFPRFENERE (bit-map) AIEHE,
213 BTE TRERTLAERLZURIESIHEE. WIRBEBERA bit 79 "1" WEEHRIRE, 1R
BEERE bit 9 "0" NERERE, XMEILERESERRERRENTERS. 26
E7E BTE AEBRE MWL D TR, J—FiTmtEh, IRBHMERIBR G
EMHERF. T THEENET—28EE~E, 5—E5BNREFRVETEHEIET RITER
2 MSB 4EZ| LSB, #15R MCU $EE#IRES 16bits B, BBA ROP AUERIARIATLARK
1879 15 &) 0 fYE—AI, MCU BIEEHIKIRES 8bits, BPA ROP EIAATLAKIRY 7 E 0
BIE—{I. KR 0 BRERE REG [92h] bit[7:6] TEHINEEFHAHSE.

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

MCU LT768 SDRAM

TOR (=) |ow

HR0

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

|
E12-19: SaTREMA MCU SAFIZE

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

Data0 Datal DataZ2 Data3 Data0 Datal Data2 Data3

OB oR1

' ! . '

u

(N |

B 12-20: @R REFEH 1 E12-21: ey RERE 2

LT7680x-R_DS_CH / V3.0
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R

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

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

Data0l Datal Data2 Data3

— ~—————— ~

| Startbit

=3
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| FTTE
=23

12-22: B RERSIEER

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

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

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

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

LT7680x-R_DS_CH / V3.0
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12.6.8 £&H BEFS Chroma key i MCU B\

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

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

MCU LT768

T ?F I:> BitBLT

AFEO

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

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

|

1z E R DT ¥ ERE
REG[92h]

F 3

BEEOHEERE }

Yes

Check FIFO #?

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

l

BENSEE
REG[D2h-D4h]

l

Setup BTE, ROP Function
REG[91h]

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

LT7680x-R_DS_CH / V3.0
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12.6.9 £REBEHNESH

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

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

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

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

LT768 R0

RiFEL

Levetop

BitBLT

!

Palette
RAM

S

12-25: 8bpp Pixel Mode &l

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

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

LT7680x-R_DS_CH / V3.0
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LT768 RO

RBL

Levetop
BitBLT &
SHIXE

12-26: 16bpp Pixel Mode &6

7= 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: SE5EBPERNRFSE (Pixel Mode) ifitzE

LT768 EREL

RiF1

Levetop
BitBLT &
SHIXE

12-28: Picture Mode Bl

LT7680x-R_DS_CH / V3.0
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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]

ETBTERREE B ( - )
REG[B1h-B4h]

12-29: SAEMEMPESH (Picture Mode) Hif2E

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -73-



JLT7680x-R TFT-LCD BN ZEHE A

12.6.1045&EBER MCU BN

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

MCU LT768 SDRAM

I xIF 1

(F“ J |:> BitBLT

Levetop
£: SHIK

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

=

12-31: &8iEPER MCU EAREEE

LT7680x-R_DS_CH / V3.0
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12.6. 1EEH REEZHAESET

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

PINTE, FIRBSFRIENFENIE, EREFFRRENVABNEE, REENEF
T RER,
LT768 SDRAM

ByteO Bytel TE/J—?O

& Tupl/ SHIXE,

BitBLT

12-32: L REEHREEHEH

FIENTFE, ROP = 7, siSGHERRENHMe e, ST FRRENHEATER,
BTE Width = 23 BY, FRBRINNBEY BER.

Data0 Datal Data2 Data3

TOR1

v v

12-33: BFH REReH 1

LT7680x-R_DS_CH / V3.0
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TEFEFINZ ROP = 4, EftiRERZII iSRRG RER.

Data0 Datal DataZz Data3

A A A A

12-34: BRI RBEREH 2

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

12-35: AT REUNAEEHRER
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12.6. 125 & BE&%5 Chroma Key BIRIFEEHI

IHIHRES M ERRFEERIKIR 0 (S0) BBRAGETE (bit-map) B BIGEE,
BEEABTREFENRGEH. MRBEHIE bit I "1" |, BBABKSERMIRESFHRIRE
RUEREs. WISREAGEEE bit A 0" , BBAKASXIBRIAFMITINER), LUARERRIRL

2.
LT768 SDRAM
ByteO Bytel K’?O
& SHIXIE
BitBLT )
12-36: E£&H REFS5 Chroma Key IRESHITEH
EESOREAR
(BRI /55 /22 E XY A7)
REG[93h-9Ch]
- Y P v ~
EEEMEERE N N
s Ly R sl
REG[A7h-BOh]
Y v
e ™ e ™
WIE SO, D EBEE R EBTE Enable
REG[92h] REG[S0h]
e * )
REBTERERE - 5F
REG[B1h-B4h]
s * ™
% E BTE BISRENE
REG[D2h-D4h]
|

12-37: &8 Be¥5 Chroma Key FIRESEFIREE
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12.6.13X1HIR# (Solid Fill)

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

LT768 SDRAM
EEES
BitBLT
12-38: XiFiE#EHEHl
s a = ™y
EEENHEEAS
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 ™
BERTERREE - S5
REG[B1h-B4h]

Y

- ™
BERTEREEE
REG[D2h-D4h]
[

12-39: REiHEHREZE

LT7680x-R_DS_CH / V3.0
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JLT7680x-R TFT-LCD BN ZEHE A

13. B RX=F
LT7680x-R BRI FER KR :

B [JzE ASCIl =28
B FREENFE (CGRAM)

LT7680x-R BT R 4 A ASCII =FBU51, B7iF MCU BEASIERIFRSERTIEFINRE, SFEMEX
RIFFes2 REG[CCh] ~ REGIDEN]) , MXFHABALIERSEBSERBFFH (REGD2h] ~
REGI[D7h]) S#IRE.

13.1 HIEBFE

LT7680x-R WE=FAREDHHE (FFRFA/N) Y ASCII FEL: 8*16, 12*24, 16*32, MCU R

BEENFEEHATLURREILE ASCI FERE LCD FFE, E7RAIFRFA/NE REG[CCh] [5:4]%

RE, MFEBEXINE ISO/IEC 8859-1/2/4/5 fidtmtE (WNTFER 13-1 ~ & 13-4) , Bk

Fh 1SO/IEC 8859 FEYH REG[CCh] [1:01kigE, IMERETLUBERIRE®E 7 REG[D2h

~ D4h] 558&5ras (REG[D5h] ~ REG[D7h]) IREREFEXFHIHE. AILSE THIE
REGICCh]

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

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

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

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

RITIEEATLAGER ISO/IEC 8859-2, ItHl, BRAERT—EAIES, W5= (BRT kM5
=fERZ) .
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7 13-3 /9 ISO/IEC 8859-4, ISO/IEC 8859-4 ##7 /9 Latin-4 &2 “North European” , E2
ISO/IEC 8859 8-bit FHFRIBAVENERD . XNEEMEAEELRBINE. BR=1E. RfidET
B, IMPFFEIEFN Sami, MLLFRHESIEAZIE. HE. T8, @B, A TiE. IBEIE. HngX
[EIEFIHREEIE.

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

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

9 | | 9] |

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

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

8*16, ‘12*24, 16*32
13-1B: RRFFKIE ASCIIERl (8*16 / 12*24 / 16*32)
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13.2 BEXFF
LT7680x-R ATLALLEARE GIRRFHE TS, TLIBIEEFEMA (8*16. 12*24. 16*32 dots) HES
A (16*16, 24*24, 32*32dots) NF/EFTS, LLINEESTHF 32,768 FMAFa; 32,768 £fA=F,
¥ AFRRISEEIRZ!E 0000h ~ 7FFFh, Mi2AFR4RISSEENIZ 8000h ~ FFFFh, HfERER
ANFFFE, W LT7680x-R BEBHEHRS I ZENHREFNEZFTE, FEEFHHFSEEFIE
TREFENXE,. MFEEaSGSHEERILAHEISE® REG[D2h ~ D4h] 5556 REG[D5h ~ D7h]
I TFREE N

13.2.1 8*16 FEHIFIIEK

BIBFHEFTSES, LT7680x-R AILIMKRMETRARFRIRENKXIE (CGRAM) |, AFEE
MCU S8l a T S5UES N CGRAM Fh, Ntz 8*16 8!, =& 16bytes 4R,
gAY 1000h, FR4RES79 0000h, WiZFEEIRMSAE) 1000h ~ 100Fh fitit, €l
B 2 A 8%16 B, FRARENA 0001h, FEEIERMSAZE] 1010h ~ 101Fh faithtlt,
CGRAM it SEHERFFIS VAN T :

CGRAM ittt = iEinttlit + (FRZE3 * 16)

= 13-5: BlEE 8*16 FEIATHEFIHESE

FH4REE: 0000h FH4RES: 0001h
Address Data Address Data
HEEEEEN
1000h ByteO: 3Fh 1010h Byte ll==Il
1001h Bytel: 3Fh 1011h Byte1 ==
1002h Byte2: 0Ch 1012h Byte2 == ==
1003h | Byte3: och |  1013n Byte3 —
EER NN
[ | | [ | |
[ | |
[ | |
[ | |
EEEEEEEN
100Dh Byte14: 101Dh Byte14 EEEEEEEN
COh
100Eh Byte14: FFh 101Eh Byte14
100Fh Byte15: FFh 101Fh Byte15
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13.2.2 16*16 FEIHEFIHEE
Bz 16*16 =28, ZEE 32bytes #44E, FINEEEAMNE 1000h, FHZ4REZA 0000h, MiZ=F
BUSHRRIS A\E] 1000h ~ 101Fh AitE, BUEESS 2 AN 1616 8, FRARIENIJ 0001h, =
BISURNSAZE] 1020h ~ 103Fh Ayittit, CGRAM it SEHERFFIZG AT :
CGRAM it = #Eatthit + (FRES * 32)

#* 13-6: EUE 16*16 FEAIHITIEX

FH4RE8: 0000h
Address Data Address Data
EEEEEEEEEEEE
1000h ByteO: OFh 1001h Bytel: FFh EEEEEEEEEEEE
1002h Byte2: OFh 1003h Byte3: FFh ....====....
1004h Byte4: OFh 1005h Byte5: FFh ==== ====
[ [ [ ] ] EEEN
1006h Byte6: OFh 1007h Byte7: FFh | HEEE EEEE
[ [ [ 1] EEEN
[ [ [ ] ] EEEE
(1]
EEEEEEEEEEEN
EEEEEEEEEEEE
EEEEEEEEEEEE
EEEEEEEEEEEE
101Ah Byte26: FFh 101Bh Byte27: FOh
101Ch Byte28: FFh 101Dh Byte29: FOh
101Eh Byte30: FFh 101Fh Byte31: FOh
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13.2.3 12*24 FEIHEFIEE

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

CGRAM il = iehattbtt + (FREB * 48)

& 13-7: 82 12*24 FRIAGHESIHEN

FH4mE3: 0000h
Address Data Address Data N
[ [T T TTTTT11
1000h ByteO: 1Fh 1001h Byte1: FOh e
HER
1002h Byte2: 1Fh 1003h Byte3: FOh EEN mam
B EE
1004h Byte4: 1Fh 1005h Byte5: FOh oog HEE
E==
1006h Byte6: 03h 1007h Byte7: 80h EEE EEE
HER | T 1]
HER | T 1]
HEN HER
HER L [ ]
HER
[ [ ]
HEE
HER
EEEEEEEEE
[ [T TTTTT11
102Ah Byte42: FFh 102Bh Byte43: —
80h
102Ch Byte44: FFh 102Dh Byte45:
80h
102Eh Byte46: FFh 102Fh Byte47:
80h
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13.2.4 24*24 FRIHFIIE
Bz 24*24 FHY, I 72bytes #UE, HIEN#ERLAEMEHE 1000h, FHZHFEA 0000h, MiZ=
BRIKHERSAZE] 1000h ~ 1047h A9ttbiit, GIEESE 2 4 24*24 =8, =fZ4%8NJ5 0001h,
FRIHEER S AZ] 1048h ~ 108Fh gyithit, CGRAM ittt SEUEHFI AT :
CGRAM ik = Etaitbht + (FHAS * 72)

& 13-8: Bl 24*24 FRIAGHESIIE

FH4RES: 0000h
Address Data Address Data Address Data
1000h ByteO 1001h Bytel 1002h Byte2
1003h Byte3 1004h Byted 1005h Byte5
1006h Byte6 1007h Byte7 1008h Byte8
1009h Byte9 100Ah Byte10 100Bh Byte11
103Fh Byte63 1040h Byte64 1041h Byte65
1042h Byte66 1043h Byte67 1044h Byte68
1045h Byte69 1046h Byte70 1047h Byte71
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13.2.5 16*32 FEIHEFIEE
Bz 16*32 =28, ZEE 64bytes #4E, FIUNEEEAMNEA 1000h, FHZ4RESA 0000h, MiZ=F
RUMIRRIS AE] 1000h ~ 103Fh fitE, BUESS 2 A 16%32 B, FHRRENIJ 0001h, =
RIFGRNS AZ 1040h ~ 107Fh gttiit, CGRAM ittt SEUEHEFIA AT :
CGRAM ithiit = iRl + (FAE3 * 64)

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

FH4mES: 0000h

Address Data Address Data
1000h ByteO 1001h Byte1
1002h Byte2 1003h Byte3
1004h Byte4 1005h Byte5
1006h Byteb 1007h Byte7
103Ah Byte58 103Bh Byte59
103Ch Byte60 103Dh Byte61
103Eh Byte62 103Fh Byte63
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13.2.6 32*32 FEIHEFIRSE

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

CGRAM il = iEipitlit + (7R3 * 128)

= 13-10: BUF 32*32 FRIAIHEFIHES

FH4RES: 0000h

Address | Data | Address | Data | Address | Data | Address | Data
1000h Byte0 1001h Bytel 1002h Byte2 1003h Byte3
1004h Byte4 1005h Byte5 1006h Byte6 1007h Byte7
1008h Byte8 1009h Byte9 100Ah Byte10 100Bh Byte11
100Ch Byte12 100Dh Byte13 100Eh Byte14 100Fh Byte15
1074h Byte116 1075h Byte117 1076h Byte118 1077h Byte119
1078h Byte120 1079h Byte121 107Ah Byte122 107Bh Byte123
107Ch Byte124 107Dh Byte125 107Eh Byte126 107Fh Byte127
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13.2.7 CGRAM B9¥IMRILIRTE

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

l

HEEESUHELL
REG[5Eh] = 04h

|

BEEEHHHCVSSA)
REG[50h-53h]

MCUE AFEIE
Data Write to REG[04h]

=

13-2: CGRAM WIMtRLRIEE
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13.2.8 {5 Serial Flash i#17 CGRAM RY#IMRLITREE

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

= O

13-3: {&H Serial Flash i#{T CGRAM R9#JiaLiRIZE
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13.3 NFiEE 90 [E

LT7680x-R SIFXFhiesEInge, LB F=Ral LAt hERE 90 B, #ERIRES Ty REG[CDh]
bitd = 1, RKi%%E VDIR (REG[12h] bit3) , X#f LCD f&thaT AR ik 90 B, aNsi& LCD
EEIEENINATET 90 B, BLBRFERTT.

13-4: 3CFhEEEH|

13.4 FMKSER
LT7680x-R 2R MRIARITHEE, HZF28 REG[CDh] bit[3:0] izl

13-5: XFFBHKA

13.5 ZF{FiER

LT7680x-R {2t RERAINEE, FZ5Fas REG[CDh] bitb iz,

13-6: FFIHEREHI
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13.6 XFHIDRT

LT7680x-R R FEaMRTINEE, EXFENBEI TIFIENG=BIHRT. BHMEENFIR
Y, MEOMUEBMEN, ABEANFEEESKFEI TIPS BN, SEmHREIT—

7.

LT768%2 — i BMAETFT LCDRIEIIR S m i

13-7: XFBIHRTEH

13.7 FrEFEHMFT

LT7680x-R 12t =3J55Ih8E, 1b LCD E¥ i, £ F3ERIER FalLARRAILLIREEST. It
IHaSHIRE REG[CDh] bit7 = 1 BIFFRE.

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: FRBEIXITTES
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13.8 ¥tx

LT7680x-R IRERSRS I HARIEE. ERSURER 32*32 GSERER, STURET
EEEEEVOME L, SSENENEN, BN, M rRR e
OISR, CETERRINSIUBANNE, XS RIEESSEMIR TSR, B
SE REG[12h] bit3 VDIR = 104, PIP W&, EFSWR. XErEamEmzit,

13.8.1 XFHR

NFNIREE—EINEEIRE, SRR ERLKIRAEMNRINEEAREHNRNMN, RIHRIE
HRARE. SXFENN, XFHFaEHMRNE T FEANME, MERBHREE
BEXFANSAREX. SEITFIENLSE, MAEBHET—T, BREEERL
IREMBMINEE R TFRER. TERRNTLLMGERARMRIRE. TRFILERXAY

S TEZES U
#+ 13-11: XFNIFECRTESRER

Register Register .

Address Name ‘H B
bit2: Z ST0EIE (Text

REG[O3h] ICR it2: B/ AR SR (Tex
Mode Enable)
bit1: X=y¢#rgE (Text Cursor
Enable

REG[3Ch] GTCCR

bit0: FIHRAMFZTE (Text Cursor
Blinking Enable)

REG[64h:63h] | F_CURX | Jetrfu&E: BAXFRIRYY AR

REG[66h:65h] | F_CURY | JEtrfus: BAXFRIATY MFR

IREXFHITEE (Character Line Gap

REG[DOh] FLDR .
Setting)
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B SEIRRIPIRE

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

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

TESGRAMRIGIFF, TV ESEFEERE— T BAFHIEE.

TS — e B TFT LCD EJEkS

13-9: FKiRAIPINEES!

B KirHEESEE

NFithnrI LARIS Ef7es CURHS (REG[3Eh]) 5 CURVS (REG[3Fh]) KiRESESEE. [
R FHrRE S RBE B Z N FREHMA (REG[CDh] bit[3:0]) #2I8, EERR FERE
BRIL#IRA 1 ~ 3255, MERANFHRAINEN, )rRESEREBSKRESR. TE
KFE, EERNFGRKE:

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

»| = =]

1 pixel 2 pixels 3 pixels 32 pixels

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

= = -=»

1 pixel 2 pixels 3 pixels 32 pixels

13-10: KiFHEESEE
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13.8.2 EfS iR

LT7680x-R BUEIF R 32*32 &XRAER, MEBMEELHE 2 1 bit, FAREENMEE:
Color-0, Color-1, B2, 58xkMEE) :

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

2b10 | HEE
2b11 | HRRAS

FEtEBE— B GRTRE 256bytes A\, LT7680x-R 12t 4 MNERZEIRAI LR,
MCU aTLARRIgEERITEFRRER R, B GnEn i@ GCHPO (REG[40h]) |
GCHP1 (REG[41h]) . GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) ki&E; Color-0 A9
BHEFEE REG[44h] i8%E, Color-1 UERENIREFRE REG[45h] ke, TER 32*32 B
et TCRYIRER.

lll=lll EEEEE

Byte253 ~ '

Color-0 g9%ie: M
Color-1 g95iz: M
13-11: BERzHtResl
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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: BEERXITREE
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14. BXEiAHI-PWM

LT7680x-R Pz PWM IhRg, FHEIREM 2 A PWM &H: PWMO, PWM1, LT7680x-R AEBEHE 2
16bits A9i+#4E8 Timer-0 #1 Timer-1, HafEXFRE PWM BUEHIRZ. LA PWMO 6, TEERRILR
SIS Timer-0 1128427758 (REG[8Ah-8Bh], TCNTBO) & Timer-0 i+l 257758 (REG[88h-89h],
TCMPBO]) , /551 PWM IHgE/S, Timer-0 iH2(E855NE TCNTBO 9B, FH&H& PWM Clock AYIRTE
STERFHATER, 2 Timer-0 iHEE FERVESETF TCMPBO S1728R0ER PWM SESEHE, b2 PWMO
MNRIEAS 0 #iEESA 1, M Timer-0 IHEEHKASMEITEL, = Timer-0 REETFHET 0 EF=4EH
#r, PWMO EEIFEARER 0, ERTSBEmINEESFs TCNTBO FE, XHMENEF—1 T2 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 iEE

LA EFMERTLAT %, PWMO B9 Duty :RETFLURE7a8 (REG[88h-89h], TCMPBO]) , FIANABEFER
PWMO F=&—MAf DCHEMAIEBRE, =3 PWMO #I45IREN 0, 8EFERIFHEES, B4 TCMPBO

B TERIZ REG[86h] (PCFGR) RIBGIINEINRELTTIE, Timer-0 FTF 0 A BB 78 TCNTBO
BYE, ELANSRAE Timer-0 3 0 Za) MCU 328 TCNTBO 82 TCMPBO RIE, FURILA4ARE Duty
BIEIS PWM JREL,

14.1 PWM BIE3EE

PWM BYiHE4E8RT /3R CCLK, Timer-0 #0 Timer-1 YRS R ESRAZ 7338 PSCLR (REG[84h])
RE:

BIEESE = CCLK / (Prescaler + 1)

mixZ] Timer B9 Clock BERZEIREFRE (REG[85N]) RE, B MITAESIMRIEETLI~E
4 FARRIBRSIERE: 1. 1/2. 1/4. 1/8, BIa0FRsME772s REG[85h] bit[5:4] = 10b, M Timer-
0 BYit#x Clock = RIFEST / 4, BSEEEE 517 REG[84h] 5 REG[85h] AJIAA,
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14.2 PWM (=SS

PWM BRT PR ZIMBRTLUS EEENSE KB, tNRE PWMO, BEEXABMERI
Be, 21725 REG[86h] (PCFGR) B9 bit1 = 0, R{FLE Timer-01+%%, 27725 REG[86h] (PCFGR)
B9 bit0 = 0, 4NER Timer-0 < TCMPO NiHEASETE, 1R Timer-0 > TCMPO, NmHES
KB (RgRIBAMEXE) . PWMO AYEHAILAZH PCFG bit2 i@ HERIE.

Lte5h, PWMO #1 PWM1 2HZRVEIBENY, ERILMISEMBRIREER, 52% 5788 REG[85h]
(PMUXR) bit[3:0] AYiEA.

% 14-1: 173 REG[85h] kA8
Bit % Be
PWM-1 IgEi®E (PWMI[1] Function Control)
Oxb: PWMI[1] BHESKERER (Scan FIFO pop $51%
HENFFIEILEE)
10b: PWMI1] #HitH PWM i1+2425 1 RUKAZEE PWM it
#0185 0 IR (dead zone fiE8E)
11b: PWMI1] &4 Oscillator EBIREZE (OSC) .
SNERBIML TEST[O] 5 High, T PWM[1] BaRREAMINER
HIEIN.
PWM-0 IEG&E (PWMIO0] Function Control)
Oxb: PWMI[O0] 9 GPIO-C[7].
10b: PWMIO] %t PWM i+#425 0.
11b: PWM[0] i RFHE,

3-2

1-0

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

PWMO

PWM1

14-2: PWMO #1 PWM1 E1paith
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MAERLER AR E 97 EES: PWMO 7 PWM1 BTSSR, IERERIRNE RS EAIFHE, LT7680x-R 12
HTEXEFESH, EF PWMO0 1 PWM1 FERNHESETE, SXEEHEEFFSE REG[87h]
(DZ_LENGTH) 3kigzE:

PWMO

PWM1 —
EEBRE

14-3: PWMO #1 PWM1 BE¥MAHHERE
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15. EERXHBITEL (Serial Bus Master)

15.1 FER

LT7680x-R RIFFHLEBTMERERE—/NEMALERS, TEAITIRERMERBINBELIERRAIIER
T, EELIEREERINEITNER, T ERI T ENTRRERARRRE SR E
E. SCRALLIEERILATE PWMIO] 5IBE E— 10K =GR ERFBFE, BRA [FFHLET] THREH
SHMERE (Enable) , 40 15-1 Bx, TEULLIDRERRAERERIBIZ T, LT7680x-R FHESB5IH
ITERIINFFRIRERFNEETEHIT, BEEITE EXIT IBSERENXNES, ARMELUSE
EREIHINBEAIERR. T ERIEERBEF RS BB EERRINTS. FH
BRIIRERIRSIFE 12 FiE<, 1E<ThRET:

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

vDD

a’ 10Kohm
PWM[0]

15-1: FERIEERNRE

#+=15-1: 12 HFNERIDEEIES

No B S H < ik Bf ESKE
(Byte)

1 EXIT Exit instruction (00h/FFh) 1

2 | NOP NOP instruction (AAh) 1

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

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

5 | STSR Status read instruction (10h) 2

6 | CMDW Command write instruction (11h) 2

7 | DATR Data read instruction (12h) 2

8 | DATW Data write instruction (13h) 2

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

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -99-



JLT7680x-R TFT-LCD BN ZEHE A

—FHES:

m Exit instruction (EXIT) - 00h | FFh | Undefined instructions
XNMESIRER B H A ERINEEH BISIEHINE G MR MCU,

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

B Enter 4-Byte mode instruction (EN4B) - B7h
XNMESES LT7680x-R AIERRYGLMIRESFHXIFMERRYINTRELA 32 ([AVHBIHTENE YR, XAIThEE
ALMERERANNEL (KF 128Mb) , A9 LT7680x-R AEBAIHALIEESETRIIMERINIEIR
AOBUEERINED 24bits, FEUERRARFIARALAIESTERE. B=MAEATILABH 32bits
(4bytes) HEHHMET, HITBEEH 4bytes 12155 (EX4B) . TSN, XHl.

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

XAMESHATRILABKHEINF 4bytes itlHEEISZ] 3bytes &R, —BEBkE 4bytes it
I, FRNEFENEFEERE 24bits bR/,

el — 1= = o | =P N
—FPIa<T:

B Load repeat counter instruction (REPT) - 20h + param[0]
SHN— bye, XNSHETERESTHEE, LIS DINZ I5LHEE.
B Fetch attribute instruction (ATTR) - 30h + param|[0]
ELRIZEI— byte, X MELEREINTREFUEHRRLMHEING, SEHAVEENT:

_bit[3:0]: 2 SPI SERRIMRE, HHRRTLURERFSARKIREIEZMI SPI 3R, BMER
Oo

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

_bit[4]: [CPOL, CPHA] REEt&E\iERE, REE 00 2R 0, REE 1" BFEX 3. Bk
B2 1 9iEEN 3,

_bit[5]: BEX SFCS[1:0]# ZILRHERZERACIEFESEFRIE (tCSH) |, IREE 0 A
ANEGHRR, REEHN "1 B8 IRFUER. BMER 8 MNREFURE,

_bit[7:6]: 2=[FHEIEE, XA bit iR7E 4 F=FHA. REE 0. 1. 2. 3 XM 0. 8. 16,

24 =[EHREL. EOAMEN 0, MRTHAPRFXTNFINEBISSXINE 03h, HERINIXIRE]
0Bh,

m Status read instruction (STSR) - 10h + param[0]
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ECRNSHERKZEIRNEN, EREERRMBNE, BAXMERESHEKESER
17.

B Command write instruction (CMDW) - 11h + param][0]
SSENSEIEESH CMDW B LT7680x-R /A,

m Data read instruction (DATR) - 12h + param|[0]
ESTENSEHEFRMMISZERFHIE, NRERNESTERERR, NWESSWESHIT.

m Data write instruction (DATW) - 13h + param[0]
1B ENSEERNZ DATW EAE.

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

1IESEESE 3 ~ 0 2IN1F 28bits HHIHER, #aiE param[3] Zit#E[27:24], param[2]
BHe[23:16], param[1] bBiE[15:8], param[0] Eibit[7:0], TR, TMESKEEERE
X MESHEE L,

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

EPEZE 3 ~ 0 2INfFR] 28bits ISR, #A)IEIR param[3] 2ttblt[27:24], param[2]
RHbhE[23:16], param[1] #BHE[15:8], param[0] ZEitbiE[7:0]. NRITEEFT 0 WHMES
Rt =R BRHE<SHIE+5, BT MNESHIMIS RS EFTEERTELIL,

EFNERSE, FHERNEESEXT LT7680x-R FRHAIFE SPI £ #F, 1 0000h ~ 0007h B
8 /N byte 4R “61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h" , INRIATFHHHRHIPASEAIRN
g2 (0008h) , BUSEENAZHIMNE MCU, LT7680x-R PIEBRIHAMEES MIRINICHR
AyitbiE 0008h FFEAHITIES, MEREIBE EXIT 1ESHARENMES A B IEFINEZBIMEHY
MCU, LAFA—1MIMER] Flash(0x200 itshikis), 1EEN—3K 1024*768 RIE A TE LCD [ ER/RY
SEhl,

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

//4934a1¢ PLL
11 05 13 8A // REG_WR ('h05, 'h8A) [1Z5/Fa8 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 O0A 13 64 // REG_WR ('hOA, 'h64)
11 00 13 80 // REG_WR ('h00, 'h80)
11 01 13 82 // REG_WR ('h01, 'h82)
11 01 12 82 // REG_WR ('h01, 'h82)
11 02 13 40 // REG_WR ('h02, 'h40)
AA AA AA AA // THES

/IR ETRE

11 EO 13 29 // REG_WR ('hEQ, 'h29)
11 E1T 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 /] THES

/&E& LCD &

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)

/REEENO

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 / THES

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

//i%E DMA M FLAHS {E5i#0ERIR=RE

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, 'hC0)
11 B6 13 01 // REG_WR ('hB6, 'h01)
AA AA AA AA  // IES

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

00 /] BFF

(ERRBIFRM: FNERIEE. REEFIBESETEE. FRIHEERAEFBIEENE
&, HOAEFEE—NAED. NREAEFEREIZ—NNEF, BBABRXIREFESHE
HRABEZ—NNFEE,
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15.2 SPI Master

£ LT7680x-R FY Master SPI {&iagtEs, BITHHENMES SFCLK KRISHBAISIIPKEITEIRS
HITENE, Master 27& Clock Edge BIZEANERAERX(EETE SFDO {584 LA Slave £8
SEYENEWE, 7E Serial Master Control Register [SPIMCR2] g9 bit[1:0], CPOL5 CPHA &
4 FhaTgeRItMN A AT LAEEE, M0 Master 5 Slave B TIRIEER—MIERZ T,

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 ZiR(ELs

Transmitting Data Bytes

EREFIEHIZTFERE, SPI EHnT LASHIA. VIR EXERmS L REEIRE A [SPIDR]
51788+, B SPIDR BEURLIr ERBEAEE 16 NREM FIFO ##R/9 Write FIFO, 815
NHIEHRSENN Write FIFO 9 Data Byte, 2SS ACTIVE #1831 7H FIFO RAEZ=HIER T,
LT7680x-R £i5&5E N Write FIFO JISUBETFFIAEHILS Slave,

Receiving Data Bytes

BRKEIESEXEIERENTEN. SS5EX—SEMS—S5ERRKEl. AtNEEER
KRR, &S F=REEIEI Write FIFO e, XS4 SPIE@IIEHE, thriREH=EEN
ENtESEKEIE. SSERERT, BRRINBIESIITE Read FIFO A, Read FIFO 5
Write FIFO 2833, tBE—MEZEHE 16 NFER FIFO, FIFO RZARILAM [SPIDR] &7
e

FIFO Overrun

Foib 2 Write FIFO X2 Read FIFO #321EH Circular Memories EiEil— N IEIREIBIARTE.
Lt FIFO EEHIERT, BEA FIFO IR <B=i=xARVEdE. £H [SPIDR] HiF:8
B\ Write FIFO #N&Ri&Rk Overflow BiE, FiSIEREGRRVEIR, FPAEA SPI ZOEHNHA
SERRHNNEIE, mEKREHAN FIFO B9EdE. W& 15-3 5864, WP J9 Write Pointer, 24
FIFO B&#BERT, BEA FIFO NEEESESERAIENE—SE4IE, RP /3 Read
Pointer, MaNRZAI FIFO Read #BRENME, RP &fEfEiaiin, m—ERYE Overflow AJE,
FIFO Read SiEZRIEIRAVEUE.

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -104-



JLT7680x-R TFT-LCD BN ZEHE A

FIFO FIFO
15 Data RP ﬂ, N+1t"Data | R¥
2" Data 2" Data
3" Data 3™ Data

o 3t > i

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

15-3: FIFO Overrun 5gfl

RE—MGETLAER Write BihX, EZE [SS_ACTIVE] iE50, FKitZRead FIFOERE Write
FIFO #8457, Read FIFO Overruns AJEE2E M/ NGE, 45312 SPI Bus R RESSE
B L. BBARRHEKNEIEERT A% 288, S|sLE Read FIFO Overruns X EER. W08 SPI#
(FREEEESEEWE, FBA Read FIFO XIFTHMEMREEN, 1HE BRI Read FIFO NEUERE
BY7AER dummy read BYEIBEETFEEX transmitted BRLEA 16 BREL,

Ndummyﬁreads = Ntransmittedibytes mod 16

27~: WIERTE Read FIFO [8B=HIIER T, £7F 16 EHIENTESIER Overwritten, ETESE
I 16 EHUEZBIVREREIA Read FIFO EFRE%H,
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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 RTINS

LT7680x-R SPI Master t337359MBINE (Serial Flash) , 73a0thilAa 4-BUS (Normal Read) .

5-BUS (FAST Read) . Dual Mode 0, Dual Mode 1 5 Mode 0/Mode 3, [N7Z/ROM IfgEn
LIRS DMA &R, SCFEHFRINERRIINTZ/ROM #EEFRE T bitmap B3
4, DMA &R FRRIMNEBIINFEFRIZ DMA (Direct Memory Access) IR, 1BEEMEFE
1, FRAETLGERA DMA IMREREIERINVFHEEEEFF, MXMMBIEARTE MCU /Y

%EEO

LT7680

SFCLK
SFDO
SFDI

SFCSO#

Serial Flash-1

CLK

D

DO

CS#

SFCS1#

RP/CP Touch Controller
(Serial Flash -2)

CLK
» DI

DO

CS#

15-4: LT7680x-R &fT Flash/ROM RiFHFE

SPI [N77/ROM YRR a <SS, BEE TR

& 15-2: SPI [AFRYIEAN AR S SHhY

REG [B7h]
. Read Command Code

Bit[3:0]
1x iEA&SH - 03h

000xb FURIEEUERE, NFZE LT7680x-R g9%EEIN/9 SFDI 5|, 7Eih
W SHERARETER.
1x EEESHES - 0Bh

010xb | ARIFIEEUERE (Fast Read) , [NTFEZE LT7680x-R FIEURHIAT
SFDI 5|§, it SEER<E 8 MN=EHA.
1x EENEESHES - 1Bh

1x0xb | AEIEZEGEE, N7EZE LT7680x-R HIEIEHANS SFDI S|, &
it S5EYERISE 16 MN=EHA.
2x EEASEE - 3Bh

xx10b  |[NFZ LT7680x-R RUEUEMA SN AIERAN, HEAS I/
SFDI 5 SFDO, it S5#i#EEISE 8 MN=/F# (Mode 0) ,
2x iEAEES$HE - BBh

xx11b LT7680x-R Bttt H SEUEMNE e, HIERRYEHEA

5|8179 SFDI 5 SFDO. fEitt SEIERSE 4 M=/FH8 (Mode

LT7680x-R_DS_CH / V3.0

-
©Levetop Semiconductor Co., Ltd.

Page -107-



JLT7680x-R TFT-LCD BN ZEHE A

1) .

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

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

-

15-5: Mode 0 5 Mode3 {&ifitiN

B 15-6 79 SPI INTFRYISEENAs SHIFFE], N5R REG[B7h] bit5=0 NUTRMEIIED 24bits, FE 24
4 Clock, #nER REG[B7h] bit5=1 MR/ 32bits, FE 32 4 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 [Q{ZAYIEEN GRS

— 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 [IfERYIRIEIZINGS

15-8 AINFEZE LT7680x-R BIEUBMANG N ARIEEA, FUEm A\ HIES B SFDI 5 SFDO
|, 18R REG[B7h] bit5=0 MHLFEHBLIZ g 24bits, FEE 24 4 Clock, #15R REG[B7h] bit5=1
ML ZFEBIEEE /9 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 IfZRYEENARS (BURMAAZZHE)

&l 15-9 9 LT7680x-R AUttt H SEIRMA B AT, SRS AR E WIS (i) SFDI
5 SFDO E, #18 REG[B7h] bit5=0 NfZEbLER S 24bits, ERNEAEEMAELREE 12
Clock, #NER REG[B7h] bit5=0 N{XFRbUEE S 32bits, REEE 16 4 Clock,

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

SFCS0H ST T P

sl m __________ Dt

Command Address Dn1 Dn
SFDO MNMMMM MMM
sfol —— (= RRREE00 — PERRRREH
15-9: SPI AFRYEINGS (lbltiat SEIEREAN & H3iE)
15.3.1 SMERERTTIATE

HNERINTEFRT LA A EIESRIR,  BRARL AT LATEEIAASEZ TR DMA (Direct Memory Access)
FEL. SB{TINEFAILASER DMA THRERIKIRR, MINERIBI/IKREMTFER. HITINERT
RN IR BT AFAMSI—E. NEEAST:

&= 15-3: 8bpp FEHLERE

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

0001h 3 CFEN 0000h |G
0003h CES  0002h e
0005h Bs® Uz R

0007h JAl 0006h |G

0009h Bo® RNOEJM Rs’
000Bh B11° QO[I:\sW Rio”
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& 15-4: 16bpp IIFEHRLEIR

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

Bit2 | Bit1 | Bit0

oA~ |lw|N

oM~ iw(nN

DMA 12 ERE T LIENEFH SEEREHIENREFH. & LT7680x-R # DMA AIHE
TR RINBIIRNGE. XF DMA BFMMEXEIEAIAT, linear 5 block &=, XATLUIR

%{

HERERENAEMERE, M DMA EXENREEFNITENERN, EXRIITEN
byte —/* byte RUSEUERINBINFEEERFH. £ DMASTREEE, LT7680x-R 24 H
— A rhETLARREE R, RTIFARNRIE, BEETIIED.

»

15.3.2 BRITIAFEL MRV TRY DMA (£56

IEEMRT(THY DMA (SRS &1TINFRY CGRAM EIXE Btz MR TIFRE
NEBRVMIRER 8bpp, BEETHE:

Serial Flash SDRAM

| [Sleivielslalell o5 20T | [cleivielslalelolEa/el ds
><Iuﬁ§-IT1~«reAv - < T[S =] T| L [=f—|ialv]
[T l&sbde] [(DR. H- /] L[ Blod&d] " [ (Db . H - |7
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] “lafblc|dle|f|glh[i| j|k[1|m|n|o]
plqlr|s|tiulviwx|y|z|£] | [3 |~ plqlr|s|t{ulviwx|y|z|£] | [3 [~

RIS SIEGE - |Z RIGTILS|SIEGT -2

al |r| |11 3|zl ]Iz al |r| |11 3|élg [ z[n)
AlAAAIAAE TICEERE T[T &AAAAAMICFFEFiii
IDINOK| =< UU[0[U[U[U| B IDNOKIOOO =AU 008

alalaldlaledi|c|elelele]i]i] alalalalalaledi[clelelele]i]]
d|nlo|k|olols|+]elulalalilalal d|nlo|k|olo|]+|glulalalilalal

15-10: ERTIFRILMERI DMA (&5
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15.3.3 SR{TIIFERBIZR TRY DMA (&85

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

Serial Flash SDRAM

15-11: BRITHFHNERIE DMA (&6

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 (E5@iRiEE (iaKSiER)
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C e )
!

Y

Ve I s SE! =

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

REG[SER] bit2

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

' o ™ '

uﬁzgﬁsﬂfi;imm 12 ESerial Flash DMAE & i

EEET REG[OBh] bit2=1

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

(C BEDMABGEOX/YLRE )
(DMA_DX, DMA_DY)

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

|
15-13: DMA f&iifiteE (fERPERMR)
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16. GPIO 0O

LT7680x-R 2t T—L GPIO #0, TLMEA MCU EZORNGEHR, @BFEIXL GPIO EOFE SHEtHEE
ESH=HL, BFSETER 16-1 i, REEXEETHIESHRELLISAEEER.

# 16-1: GPIO EOSEMEFIESH=H

GPIO ##1 HEES

GPIOA[7] GPIOA[7]

GPIOC[7] PWMI[O]
GPIOCI[4:0], { SFCS1#, SFCSO#, SFDI, SFDO, SFCLK }
GPIODI7:6], { PD[18], PD[2] }

X£ GPIO EFORENBHEREA, MRS =i\ LIRS 7850 REG[FO-F6h], 15
£%% 13 BEHFRA.

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -113-



JLT7680x-R TFT-LCD BN ZEHE A

17. BFERE

ERRENEEEL L, LT7680x-R SHENMITIEEN, KIEDEEEXINHESERA: EEER
(Normal) | f#FipfEz{ (Standby) . E{E&EZ (Suspend) . {KERIEI (Sleep) , WFhT{FENHZ
7728 REG[DFh] 3kigxE. THEREIYM TIEER AT ELLiRE

& 17-1: BREERAIRIPENIELLEER

IESE fFaptRIl SR AR
ltem (Normal) (Standby) (Suspend) (Sleep)
MCLK | MPLL Clock iy 0SC Stop
CCLK | CPLL Clock oNe OscC OsC
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 HANBEBEXAS, LCD ZOBAHHIRS, EHtHNEBENRI, MCU 56
LCD #&ibR{# Display Off 55 Power Down HIEIE, LR LCD #RAGIRIR,
2. OSC Z2g7MPaaEIRITER,

17.1 IEEER

IR FREBI =1 PLL BRIEEIE(E, B2 MCU BiTigEi L= PLL 5874 CCLK (Core

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

BER, EBIENE PLL BHHEE—ERATE, Fitt MCU 2RsciEid 27728 01h #9 bit7 18%0 PLL
IR BB TFRERTS.

LT7680x-R_DS_CH / V3.0
e

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



JLT7680x-R TFT-LCD BN ZEHE A

17.2 #FaptEN (Standby)

IR7E REG[DFh] bit[1:0] = 01b FHNfFapt&El, HRFes0E (CCLK) SRR (PCLK) HEH
FlE, ERRERRNSEH MCLK f24L.

# A Standby #EXHIL BN :

& %82 Standby &=,

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

& MCU AJLUEEIRESEFEE (STSR) B9 bit1 (TIEERNSIER) HESSFER 1, LA
LT7680x-R E&HNEBIER.

EFEFRIAILRINT:

& 7€ REG[DFh] bit7 = 0, B FapiE=.
¢ MCU #EIREEERE (STSR) MY bit1 (TEE=VIRSIER) HESEFERO.

17.3 EHEE (Suspend)

IRE REG[DFh] bit[1:0] = 10b HNEERIN, FEIZT, REER (CCLK) . AEmER
(MCLK) | 3R (PCLK) #2ELE, ARETRRFRRENSTIE] OSC 5k,

HANEERANSRINT:

¢ 1RIE OSC IR ESEN B NERIFHE,

¢ 1554 Suspend &1,

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

& MCU FILGEDRZSE 7S (STSR) B bit1 (TIREIRSIER) HBEZETH 1, LA
LT7680x-R E&HNEHBER.

EREFEERILRINT:

@ i%%E REG[DFh] bit7 = 0, BFF&EEE,
& MCU EDRESEEEE (STSR) By bit1 (THEEXKEIER) HEZFETH 0,
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17.4 (KRR (Sleep)

IRTE REG[DFh] bit[1:0] = 11b HARIRR, HIHRENZT, ATEMERS PLLBIELE,

HN KRR RN T -

& %42 Sleep 153K,

& HAEEE (IR REG[DFh] bit7 = 1)

& % REG[EOh] bit7 /50, WI7ELT7680x-R BHEANEHEENAT, BRREFESHEAN Power Down;
ERBIRE REG[EON] bit7 791, NMHNBERIFE.

¢ LT7680x-R EA=(=1E OSC,

& MCU TS EIRESTESE (STSR) B9 bit1 (TIEENIRAIER) HEZEFT R 1, LA
LT7680x-R BRHNEEELR,

EEIIEFRIRIE RN T :

& i REG[DFh] bit7 = 0, EFF TR,
& JISREERRT OSC #UF1ET, MWREERE OSC,
¢ MCU EIREEFEE (STSR) B bit1 (TEEIVRESIER) HEEFET RO,
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18. H1F=RiRA

LT7680x-R AEBRIZFESIEE 2IBid MCU B8 AR5ERAY. LT7680x-R B8 — MNASEHFEESIFSHES
57es, WSHFESTLETRSEEEARREEEE, WSS FRREErEEN. MigSEHFaalL
1#B1Y “Command Write” FEHRS “Data Write” RBHIEISHIMAERDAITHEE, “Command Write” §§
TEEFERAOME (Register Address) , ##& "Data Write” EHARAILUSEUEE NIEEMNIS1EEH, 4
EFESENSFE0ER, HIRRMEBS % "Command Write” [EHA, AGHB{#HA "Data Read” [EHA
SEEEEYE. tEiRi "Command Write” RiREZFesitblt, "Data Read” NIZEiELENETFEEE0E.

#18-1: MCU [3HA

MCU EC1EER CS# A0 RW# zh {E it BB
Command 0 0 0 REIES S ettt
Status Read 0 0 1 EBUAS S FEENIEEE
Data Write 0 1 0 BRSNS FRHENF
Data Read 0 1 1 EENSFER s ENFAEUR

18.1 KESF==R

#18-2: REFEFH (STSR)
Bit B EiME | mEEs

BAAER FIFO 2183 (Memory Write FIFO Full)
0: BAREFEFIFOE&E# (Full) ,

7 1: BAREFIFO B&§#% (Full) 7. 0 RO

HEAESARRF FIFO BigE#ER ~, MCU ZAR[LAET™—1

BEEIRZINTE.

SARER FIFO 85485 (Memory Write FIFO Empty)
0: EARFFIFOEZER (Empty) .

6 1: BARRFFIFOXEZ= (Empty) 7. 1 RO

LBENREF FIFO ER= TR, MCU TJLUESES N 8bpp #4E 64

MEE. 16bpp HUE 32 MEE 24bpp FUE 16 MEE=.

EZEVAFRY FIFO B8R (Memory Read FIFO Full)
0: EEXAF FIFO i&&E# (Full)

5 1: {EBRTE FIFO BELH T . 0 RO

AFEVNTE FIFO B 7, MCU alLUELSE N77EEY 8bpp %

12 64 M&E. 16bpp HUE 32 MEEE, 24bpp H0E 8 MEE.
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Bit % B8 RIME | FEURS

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

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

T{EICi#E3 (Core Task is Busy, Fontwr Busy)
XA bit 3k LT7680x-R 7Ei#1THY BTE, 75|22, DMA, =
BANKEFBENETIHERETTHK.

0: IMEEFHENTHERT.

1: SERTR, TR,
= MCU BRI F5EFE, SEESUREEXIRERN, 2
FRBAHEA LT7680x-R EF4TFHREBIRE.
B EXAERT, 18R MCU iBFREERN e, 178k,
FHRIEMR. BIRe. SER5XF/EFISER, EWFHAIXA bit
=540,
EXRAER&EIET (SDRAM Ready for Access)

0: ErAER S ERTFHRFN.
2 1! B rAFELATHFE. 0 RO
EeERXNMIARESZE, BFRYMTIRE REG[E4N] bit0 By
"SDR_INIT" fi749 1,

TEERIKSIES (Operation Mode Status)

0: IEE#EE(.

1: ZIHREERL,
XA bit 9 1 F/~ LT7680x-R WESEFEHITHREERL. FER
HEHANTEHEER SR, FEEEHE, X1 bit SYERHE 1
BZ PLL SRR =L,
HERASIESR (Interrupt Pin State)
0 0: B4, 0 RO
1: B,
B7~: ROMERIE (Read Only)
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18.2 HEF1FH

REG[00h] Software Reset Register (SRR)

Bit

i% B3

BRAE

FEURZ

EFhfEcE PLL3AZE (Reconfigure PLL Frequency)

5 12X bit BEFHECE PLL IR, ZKEE PLL AUTBXSEET,
PLL EHHARBPNEE, FRFRTLATIERUXA bit, #NSRIEER 1
F PLL EEHEEF BRI,

RwW

6-1

RIEF

RO

R4S (Software Reset)

0: IEE#R(F.

1: BHTFRMEERL. SfHESBEIEER 0.
RSN RSEMAEBIREY, HitbHFEBEASEER,

WO

ZLHEHR (Warning Condition Flag)
0: RBEET4L,
1: BErF4, B55% REG[E4h] bit3 A,

RO

REG[01h] Chip Configuration Register (CCR)

Bit

% BB

BRIAE

NS

183 PLL 54 (Check PLL Ready)
FERFALUEEUXA bit RIEMBRACE)%E] PLL B8R, 52 1
F7R PLL EEHAEFF RN,

RW

WAIT#S|BIR#d=H (Mask WAIT# on CS# De-assert)

0: No mask, WAIT#SS7E LT7680x-R FIEBR T TRATELESA
Lo, A &S T —1N MCU &RASSES EHE. 48R MCU
RENEHRFTIEE WAIT#AERYR, RERERBIUERS
LT7680x-R SehkHIE , BRATERF _ERIZECIE WAITHAIER(,
FE&E WAIT#A Hi [ 88 7 F—REIFEL.

1: Mask, = CSHSSLERATIES] WAIT#BEER (386K Hi) |
Et MCU (AR Ev/iEis WAIT#3REEhRIZERERE.

RwW

igiEINeekESl (Keypad-scan Enable/Disable)
0: Ik,
1: fsE8E,

RW
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Bit X BB ANE | FEUEX

TFT RSIMMAEIRE (TFT Panel I/F Setting)
00b: 24bits TFT {55%iH. (NA)

43 01b: 18b?ts TFT %%Eﬁtﬂo 01b RW
10b: 16bits TFT {554,
11b: ;&8 TFT (5SHH.

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

2 RERA 0 RW

BORTELRE SPIELIEE (Serial Flash or SPI Interface
Enable/Disable)

0: ZIF (EEFSRE GPIO IhEE) .

1: f8BE (IEIRIRRE SPI Master IfgE) .

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

Bit " BB EAME | FHURL
MCU WAHAEMNIESHIBERX (Read/Write Image Data
Format)
Oxb: BEESA.
7-6 10b: XHFEHUEE iR High Byte (%0 16bits HUE&EiafE 0 RW

FHR92 8bpp Data Mode 1 #iEHE=) .
11b: XMBEEUERRR High Byte (40 16bits FuE(EHIER
24bpp Data Mode 2) .

MCU iEBYAES R (MCU Read Memory Direction, Only for

Graphic Mode)
00b: £>F AR/ £>TF.

5-4 01b: B>E Al E>T. 0 RW
10b: E>TF R E>A.
1b: >t RE E£>A.

SNRIEEIRER Linear SIS UMRIINILER bit B 28,

3 RIEF 0 RO

MCU EAAEFER (MCU Write Memory Direction, Only for

Graphic Mode)
00b: £>fA A £>T (Original) ,

2-1 01b: BH>E #lF E>F (KFEEE) . 0 RW
10b: E>TF g E>6 (G 90°BEKF#EE) .
1b: >k R £>F (Ehe90°) .

MR EEIRERLMESUMER, WL bit o221,

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

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

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

De-bounce)

0: AFE=E De-bounce,

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

5.4 00b: {R/EftA. \ 00b AW

01b: TEEAGHLA.

10b: EERRRA.
1b: EFHAEGARA.
3 REF 0 RW
Bz /X AtEiEFE (Text Mode Enable)
0: EEEAE.
1: AR,
AIREX bit ZHI, WRSHEIRSES 7MY Task Busy 2%
FECIEERE R, WSRE Linear SHHEHXH, X4 bit 18R )
0.
RFE/SE/EE (Memory Port Read/Write Destination
Selection)
00b : & ERATF A Image/Pattern/FIF BEX FELRIEIE
EANBHR, 25 Read-Modify-Write,

01b: i%#% RGB &/ Gamma XASANBMN. S EELED
7= 256bytes, MCU FZEHEESA\RY Gamma Table 74
[EBIELES A 256bytes,

10 10b: EFERNINTE (REEES Low 8bits MCU #iE, 2511 0 RW
—MRSFERHIEIRILS) , ASZHF Graphic Cursor AfF
EENRE. EfSEURNEER 4 MERGRIEBIRRE.
F—NMREEESR 128*16 bits, MCU EEIEESAH
#7739 Graphic Cursor, AEEIEELE 256bytes,

11b: FAERENEFE, X2 64*12 bits fY SRAM, EH MCU &
REN 8bit, EIHBEHIREENRS, B Low 4bits
WEEESAN RAM, AXIFEERENFHIZN. MCU
FEIELEE 128bytes,
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REG[04h] Memory Data Read/Write Port (MRWDP)
Bit i BB ANE | FHUEU
Write §ifE: NERRESANEIE

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

a. Image Data in SDRAM: &% MCU HIEREIREN
8/16bits, BILAREF=0R R/W Image R, FIREX
RIEXNEE RS EEHEXIRE.

b. Pattern Data for BTE Operation in SDRAM: &% MCU
HIRBEEIREN 8/16bits, ATLUKEFRIH R/W Image £
EE. FREXMERNNERBERSKREBXIRE. TIER
BEHAR MCU FTRREOZE2MHIRES 8*8 B 16*16 &,

c. User-Characters in SDRAM: &% MCU $iREEIZEN
8/16bits, BILARTETEEUH R/W image B, FHRIRE
JEREZ linear &z,

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

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

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

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

Read EifE: XNERATFHEZENE R

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

HURIEEThRE, NERELESBANRERMET.

1 1: WN5RAE Read BSENARIRIBIIEGE, BEVAELAHT
[EE8, RA=EHRS— MEEEIERIER, MmiskZIrIEL
ENZEEREFHY. B CrRTSRBERTFHAX
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Bit i BB RIME | 7FENER
FrEENIORE.

R 20 NeBFRIRE, SEEEHERLA 4bytes HUAEER,

27 3: MRAFPEENS NS FaRI0L, BEZRELTEH
122 SRAM /1, FBA MCU RLiZ5EHEiA LT7680x-R HY
Core Task Busy IEIF@RRERNRERS, EAREST
o] B E Rt
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18.3 PLL AFSH1FL

REG[05h] PCLK PLL Control Register 1 (PPLLC1)
Bit % BB HAE | FEURX

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

HENT 2 ~ 31 2.

PCLK Feedback Divider Ratio of Loop, N[8]

Total 9bits, #HYENTF 2 ~ 511 Zj&l, .

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

Bit % B8 HAE | FEURX
PCLK PLLDIVN[7:0]
7-0 . . 60 RW
Total 9bits, EYENTF 2 ~ 511 Z[d,

& PCLK ZiRHHE TFT FIRaIssAIRt i ES.

REG[07h] MCLK PLL Control Register 1 (MPLLC1)
0025 % BE NME | FHUR

MCLK output divider Ratio, OD[1:0]
00b: Divided by 1.
7-6 01b: Divided by 2. 0 RW
10b: Divided by 3.
11b: Divided by 4.
MCLK Input Divider Ratio, R[4:0]
5-1 . 10 RW
BENT 2 ~ 31 2/,
MCLK Feedback Divider Ratio of Loop, N[8]
Total 9bits, H{ENTF 2 ~ 511 Z[&,

REG[08h] MCLK PLL Control Register 2 (MPLLC2)
Bit iR g AMNE | FEUSEU

MCLK PLLDIVN[7:0]
7-0 133 RW

Total 9bits, FYENTF 2 ~ 511 Zjal,
Br: MCLK Ei4tE BN FRTEvE S,
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REG[09h] CCLK PLL Control Register 1 (CPLLC1)

Bit iR BB AIME | FEUESY

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 ~ 3128

CCLK Feedback Divider Ratio of Loop, N[8]

Total 9bits, #(ENT 2 ~ 511 Z[AL

5-1 10 RW

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

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

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

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

FOUT = XI * (N/R) + OD

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

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

REG[0Bh] Interrupt Enable Register (INTEN)

Bit i% B HAME | FEUES
iaEEchEfiES] (Wakeup/Resume Interrupt Enable)
7 0: Z&Ik, 0 RW
1: fsE8E.
4pEReRER PSMIO0] =%l (External Interrupt Input - PSMI[0]
6 Enable) 0 AW
0: #IF,
1: fsE8E.
5 REMA 0 RW
FEEREESHhEmEF (VSYNC Time Base Interrupt Enable)
0: ZEIFehl,
4 0 RW

1: {HEREAHT,
I rRBT AR ESS0 MCU LCD 9 VSYNC &4 Tearing Effect.
yaigrhiniEHl (Keypad-scan Interrupt Enable)
3 0: ZE1ErRiR, 0 RW
1: {HEREAHT,
S{ESSRERERIEH] (Serial Flash DMA Complete / Draw Task
Finished / BTE Process Complete etc. Interrupt Enable)
0: ZEIFhl,
1: {sEREHH,
PWM1 Halrizdl (PWM Timer-1 Interrupt Enable)
1 0: ZEIEAK, 0 RW
1: R,
PWMO HlfiEdl (PWM Timer-0 Interrupt Enable)
0 0: Z&IFrhit, 0 RW
1: {sEREHHH,
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REG[O0Ch] Interrupt Event Flag Register (INTF)
Bit iR BB MIME | FEURR
IEERFRETIEIE (Wakeup/Resume Interrupt Flag)
Write: B IGERFERERIR
0: FahfE.
7 1: &8 Wakeup/Resume HHTHELR, 0 RW
Read: iZENIERRABRIEIRIATS
0: ;&8 Wakeup/Resume HlfiF=4,
1: Wakeup/Resume Hlf=4E,
4pEBHRER PSMIO0] iR (External Interrupt Input - PSM[0]
Flag)
Write: 58 PSM[0] Pin FhEfiER
0: FahfE.
1: iBk& PSMIO] hEfiEfR.
Read: iEHY PSM[0] Pin FRBfEIFRS
0: i&HB PSMI0] ARl =4,
1: PSM[0] =hif™=4,
RET: 0 RW
FEEHRIPSESHEEIE (VSYNC Time Base Interrupt Flag)
Write: j5B& VSYNC hEfiSHR
0: FahfE.
4 1: 7Bk VSYNC SRR, 0 RW
Read: iEHY VSYNC HBfEIRIAS
0: ;&8 VSYNC Hlrr=4,
1: B VSYNC A=,
B TRERIENR (Keypad-scan Interrupt Flag)
Write: i5k& Keypad-scan HREfiiflR
0: FahfE.
3 1: i5B& Keypad-scan =, 0 RW
Read: iEHY Keypad-scan REEIRIRZS
0: ;8% Keypad-scan F#fiF=4,
1: 5 Keypad-scan =4,
SMESSREHRERIER (Serial Flash DMA Complete | Draw Task
Finished | BTE Process Complete etc. Interrupt Flag)
Write: iERRaN{EFERE-RERIEIR
2 0: FahfE. 0 RW
1: [ERRAPRTIEAT,
Read: iSEEVEN{ESSREFRERIEITIATS
0: RBHI=4E.
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Bit iX BB BIME | FEURR
1: B,
PWM1 HriRiEtE (PWM1 Timer Interrupt Flag)
Write: iBkk PWM1 HIlfiEIR
0: Fahfk.
1 1: i5kR PWMT HitfiiErR, 0 RW
Read: iEEY PWM1 FREfEEIFIRZS
0: ;88 PWM1 thifi=4,
1: 5 PWM1 FhlffiF=2E,
PWMO HERiEtE (PWMO Timer Interrupt Flag)
Write: i&f& PWMO FREfHEIR
0: Fapfk.
0 1: &k PWMO ARfiElR, RW
Read: &k PWMO HERAEIR 0
0: ;&85 PWMO =4,
1: B PWMO =4,
R~ R MCU iezIhlty, (BRBIDXNSFaahgalr, 384 MCU MIZZEXHIA SPI Master A7
HraatyiiEfR REG[BAR],
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REG[0Dh] Mask Interrupt Flag Register (MINTFR)

Bit in Bf MIME | FEUSER
RRIREERERIEIE (Mask Wakeup/Resume Interrupt
Flag)
7 0 RwW
0: B
1: i
R sraRh T PSM[0] fE#R (External Interrupt Input -
6 PSM[O0] Flag) 0 RW
0: B
1. i,
5 | XfERA 0 RW
RiGEBRLEESHETEIT (VSYNC Time Base Interrupt
Flag)
4 0 RW
0: Bl
1 FFi#f.
Rl EEEthEriEt: (Keypad-scan Interrupt Flag)
3 0: AEFik. 0 RW
1. i

R ENESSRRERIEIR (Serial Flash DMA Complete | Draw
Task Finished | BTE Process Complete etc. Interrupt Flag)
0: FEF#f.
1: Bk,
B PWM1 HIERiEERE (PWM1 Timer Interrupt Flag)
1 0: A5, 0 RW
1: B
FFilk PWMO HhlififElE (PWMO Timer Interrupt Flag)
0 0: AEFifik. 0 RW
1: Bk,
R~ SR MCU FRkhifiits, N LT7680x-R AL HHHTEE MCU, INRRGEAREL RERFRE
BIRETIENR, MCU BTLAEBE e E P RTERLAS RSB R4,
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REG[OEh] Pull-High Control Register (PUENR)

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

0: LHiFEfRZEIE,

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

0: LHiFEfRZEIE,

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

0: LHhiFEfRZEIE,

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

0: LHiFEfRZEIE,

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

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

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

Bit iX B9 ME | FEUSER

PIP-1 REi&E (PIP-1 Window Enable/Disable)
0: PIP-1 Z|F,
1: PIP-1 {#8E,

PIP-1 & KizfE PIP-2 B L.

PIP-2 REi&E (PIP-2 Window Enable/Disable)
0: PIP-2 Z|F,
1: PIP-2 {#8E,

PIP-1 flE&KIzfE PIP-2 REZ L.

5 RIEMA 0 RO

EFIRTE PIP-1 5§ PIP-2 MEHSE (
Select Configure PIP-1 or PIP-2 Window’s Parameters)
PIP IBHISHES: BR. Rttt BREE. B4R #
Bitr, MERE. AESE.
0: BTLURRE PIP-1 IS¥L,
1: ALUKRE PIP-2 (954,
FEGMEREERE (Main Image Color Depth Setting)
00b: 8bpp Generic TFT (256 f8) ,
01b: 16bpp Generic TFT (65K &) ,
1xb: 24bpp Generic TFT (1.67TM &) ,
1 REF 0 RW
IRERMFELE(ES (To Control Panel’s Synchronous
Signals)
0 0: Sync Mode: {#8E VSYNC, HSYNC, PDE, 0 RW
1: DEMode: 1% PDE ffg8, M VSYNC, HSYNC BHE

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

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

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

1xb: 24bpp Generic TFT (1.67M &) ,
PIP-2 {RERSREIRTE (PIP-2 Window Color Depth
Setting)
1-0 00b: 8bpp Generic TFT (256 &) , 1 RW
01b: 16bpp Generic TFT (65K &) ,
1xb: 24bpp Generic TFT (1.67TM &) ,
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REG[12h] Display Configuration Register (DPCR)
Bit W Bg ;ME | FEURR

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

2.

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

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

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

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

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

PDE HE1X?S (PDE Idle State)

0: Pin "PDE" #iHA Low,

1: Pin "PDE" 8 High,

e aEEN S ERKANEM T PDE AYMHIATE,
PCLK HEIXZE (PCLK Idle State)

0: Pin "PCLK" #itH)9 Low,

1: Pin "PCLK" %t High,
REEEHEEIEERKARFEAET PCLK AYREINE.

PD HEIKS (PD Idle State)

(In Vertical/Horizontal Non-Display Period or Power
Saving Mode or DISPLAY OFF)
2 0: Pins "PD[23:0]" #itH/9 Low, 0 RW

1: Pins "PD[23:0]" #H/9 High,
EIEEEH/KELTIEEREH. sB&ENEERRANFKMET
PD RYEIHIRT.

HSYNC [HZIRZ (HSYNC Idle State)

0: Pin "HSYNC" #itH39 Low,

1: Pin "HSYNC" #jtH8 High,
EREEEEERNHETRRANFEMT HSYNC AU,
VSYNC HEKS (VSYNC Idle State)

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

1: Pin “VSYNC" #Hi79 High,
EBIEEEEENHETRRANFEMET VSYNC FUEHIRE.

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

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

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

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

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

Bit % BB RMIME | FEUES
7-4 | KfER 0 RO
KESTEZERIGIAZE (Horizontal Display Width Fine
Tuning)
3-0 0 RW

WEHFRIKFEREEMEAR, ERERRIIKFEEAIFN
8 HIBE L, B MEERNDHEN 1 MEE.

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

Bit i% BE ME | FEUER
7-5 fER 0 RO
KFERRELE (Horizontal Non-Display Period)
X/NE5fFES1ERE 7 Horizontal Non-Display B9EHA. ELXHEFR
73 [Back Porch] ,

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

HNDFTR 97k E R X FHARIIE(E REG[17h], =/MEER
DPEN 1 MEER, FEIPKFBERAATLIET 2,048 2.

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

Bit i* B9 RIME | TFEUESY
7-4 REF 0 RO
KEEERKIFERIFEIRE (Horizontal Non-Display Period
Fine Tuning)
3-0 | WEHFRAKFIFERXIEELS (Back Porch) RYRIEIN. @5 06h RW

WERAERS SYNC EXFEEL, 8MRENERRLEIL
1pixel J9EA{iZ,
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REG[18h] HSYNC Start Position Register (HSTR)

Bit % BB HiAE | IR
7-5 FK{EH 0 RO
HSYNC ghetaltthit (HSYNC Start Position)

ItbE577esigE HSYNC RuSialblt, EitERvEEiAmE BRIk
R AR EIFFIEF4 HSYNC BY9BTIEIS. S NEEINEARRALA

4-0 1Fh RW
8pixel, M#i#RA Front Porch,

HSYNC Start Position = (HSTR + 1) * 8

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

Bit " B8 AMiNME | FEURR
7-5 KAfEF 0 RO
HSYNC BJBXHEEE (HSYNC Pulse Width)
4-0 . . 0 RW
HSYNC Pulse Width (Pixels) = (HPW + 1) *8

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

Bit i% B AMNME | FEUSEU
FEHETRSE (Vertical Display Height)

REG[1Ah] XJizZ!] VDHR [7:0],

REG[1Bh] bit[2:0] ¥$izZ|] VDHR [10:8], bit[7:3] kf&
7-0 F. DFh RW
EHERSEL Line REM, HitE0T:

Vertical Display Height (Line) = VDHR + 1

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

Bit % BB BIME | FEURR
FEEHIERREKIE (Vertical Non-Display Period)
REG[1Ch] X3RizZE] VNDR [7:0],
REG[1Dh] bit[1:0] XJ&E] VNDR [9:8], REG[1Dh]
7-0 bit[7:2] ZR{EF. 15h RW
WEHFRAEEIFR A, HitEnT:

Vertical Non-Display Period (Line) = (VNDR + 1)
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REG[1Eh] VSYNC Start Position Register (VSTR)
Bit i BB HME | FEURR

VSYNC gyieiatthtit (VSYNC Start Position)

VSYNC RISttt R BRIk ERAE R EIFFEE VSYNC B
7-0 | piEs 0Bh RW

\\\\\

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

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

Bit i% BB EME | FEUERS
7-6 | REH 0 RO
HSYNC f9BkHhEEE (VSYNC Pulse Width)
5-0 ) . 0 RW
VSYNC Pulse Width (Line) = (VPWR + 1)

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

Bit i Bg HiAE | FEUSE
FEmEEEiRittlil (Main Image Start Address)

REG[20h] X3RzZl MISA[7:0], bit[1:0] #/REER O,

7-0 REG[21h] XJRzZ MISA[15:8], 0 RW

REG[22h] X3MzZE| MISA[23:16].,

REG[23h] XJRzE] MISA[31:24],

REG[25h-24h] Main Image Width (MIW)
Bit W Bg ;ME | FEURRC

FE@=E (Main Image Width)
REG[24h] XME) MIW[7:0], bit[1:0] #JREZEA O,

7-0 REG[25h] bit[4:0] XtRzZ] MIW[12:8], bit[7:5] Z{EH. 0 RW
BIAGER, XEAELFRL LCD KFERENGE, BRREEN
8,192 &=,

REG[27h-26h] Main Window Upper-Left Corner X-Coordinates (MWULX)
Bit i B8 HME | FEURRC

FMEHAE LAY X 245 (Main Window Upper-Left Corner
X-Coordinates)

7-0 REG[26h] X#mzE] MWULX[7:0], bit[1:0] #ZREEA O. 0 RW
REG[27h] bit[4:0] XIrzE] MWULX [12:8], bit[7:5] FfE
Fi.
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BUABRE, X LR+ K EEREEARGEART 8,191,
REG[29h-28h] Main Window Upper-Left corner Y-Coordinates (MWULY)
Bit B 0B ERAME | U

FMEHELMAAY Y 4447 (Main Window Upper-Left Corner
Y-Coordinates)

20 REG[28h] X3mzZE MWULY[7:0], 0 RW
REG[29h] bit[4:0] X$MzZE| MWULY [12:8], bit[7:5] kfE
F

BAGRER, YIMENN 0 ~ 8,191 ZjEl,

REG[2Bh-2Ah] PIP Window 1 or 2 Display Upper-Left Corner X-Coordinates (PWDULX)
Bit % BB HAME | FEUR

PIP SFMMEA LAY X 844F (PIP Window Display Upper-
Left Corner X-Coordinates)
REG[2Ah] 33 PWDULX[7:0], bit[1:0] #ZREER O.
7-0 REG[2Bh] bit[4:0] XJRZE] PWDULX[12:8], bit[7:5] Kf&F 0 RW
F.
BAAGER, X AMRNIZE/NTKERREE.,
fR#E REG[10h] FIRESE, XMREERK/IEX PIP (IS#IE.,

REG[2Dh-2Ch] PIP Window 1 or 2 Display Upper-Left corner Y-Coordinates (PWDULY)
Bit iX BB AIME | FEUER
PIP S MIEZLELA/Y Y 8447 (PIP Window Display Upper-
Left Corner Y-Coordinates [12:0]
REG[2Ch] XtRzZ] PWDULX[7:0],
7-0 REG[2Dh] bit[4:0] X$fzE] PWDULX[12:8], bit[7:5] Kfs 0 RW
F.
BAAGER, Y HBRNZENTEERTRE,
HRIE REG[10h] FIRESE, X MREERF/IEX PIP lNSEIE,

REG[31h-2Eh] PIP Image 1 or 2 Start Address (PISA)
Bit i B8 FME | FEURR

PIP EiE§eiaitilit (PIP Image Start Address)
REG[2Eh] X3®zZl PISA[7:0], bit[1:0] HAEE 0.
REG[2Fh] X3mzZl PISA [15:8],

REG[30h] X3hzE! PISA [23:16].

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

HR{E REG[10h] RUIRESE, XMREERIEX PIP ISEIE.
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REG[33h-32h] PIP Image 1 or 2 Width (PIW)

Bit % BE HiAE | FRUSE
PIP EEiZEE (PIP Image Width)

REG[32h] XImzZE PIW[7:0], bit[1:0] H4FEES 0.

20 REG[33h] bit[5:0] X3RZ PIW[13:8], bit[7:6] KfEF. 0 W
BRIAGR, INEEMZENTKEEREE, &RKIREN 8,192
&=,
HRIE REG[10h] FIRESE, X MREERF/IEX PIP NESHIE.

REG[35h-34h] PIP Window Image 1 or 2 Upper-Left Corner X-Coordinates (PWIULX)

Bit % BB RIAME | FEURR

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

Upper-Left Corner X-Coordinates)

0 REG[34h] X$RzZ] PWIULX[7:0], bit[1:0] #/AEER 0. 0 RW
REG[35h] bit[4:0] X$mzZ) PWIULX[12:8], bit[7:5] K{EH.

BAIAGER, XiAR + PIP IEREOME/NTHEFT 8,191,

HRIE REG[10h] RUIRTESEL, X MREEB/9EX PIP ISHE.,

REG[37h-36h] PIP Window Image 1 or 2 Upper-Left Corner Y-Coordinates (PWIULY)
Bit i B8 HiANE | FHUEU
PIP S5EEZA LAY X 845 (PIP Windows Display Upper-

Left Corner Y-Coordinates)
REG[36h] XJMzZE| PWIULY[7:0], bit[1:0] H/REER O,
7-0 REG[37h] bit[4:0] XIRZ PWIULY[12:8], bit[7:5] >&f& 0 RW
F.
BAIRGER, Xidin+ PIP IESELRENTHET 8,191,
1R#E REG[10h] RUIRESE, X MEEEEHIEX PIP BISEE.

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

Bit % BF HME | FEURRC
PIP #IETZERE (PIP Window Width)

REG[38h] S3RZ] PWWI7:0], bit[1:0] %REER O.
- REG[39h] bit[5:0] XJFzZI PWW[13:8], bit[7:6] (A, . W
BIAGER, &KNIREN 8,192 {%%o
TR4E REG[10h] RUIRTESEL, XMREEG/IEX PIP lI5%
E.
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REG[3Bh-3Ah] PIP Window 1 or 2 Height (PWH)

Bit i B8 MME | FEUR

PIP & =E (PIP Window Height)

REG[3Ah] XIRZ PWHI[7:0], bit[1:0] #/REEA O,

7-0 REG[3Bh] bit[5:0] XtEZ) PWH[13:8], bit[7:6] fEF. 0 RW

BIAGER, &KIREN 8,191 &E,

TR#E REG[10h] HIRESHE, XMREERK/9EX PIP NESHIE.

r1: PIP IEXNSEBMNETKFEAAERIUL 8 MEEANDHER, EEARNSHEEUZ 1 1
line,

e 2: LERYEFES 20h ~ 3Bh FEHMORE LSB 5% MSB A%, RIKHKIFEIRTE Main
Image Start Address, ItHZ57728AibhE 20h E 23h, Rk /X H LSB[20h] 5% MSB[23h],
= REG[23h] #E AR, LT7680x-R A= REG[20h] ~ REG[23h] HEREIEERINEREF
25,

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

Bit i B MAME | FEUR
Gamma RIEIRE (Gamma Correction Enable)
0: ZF,
7 1t 0 RW
1: fsh8E.

Gamma RIEZ&HE— M.
Gamma Fi%IE (Gamma Table Select for MCU Write
Gamma Data)
6c 00b: IEER) Gamma &, 0 RW
01b: £y Gamma &,
10b: &H) Gamma %K.
11b: RfEHE.
L2E¥IRFZE (Graphic Cursor Enable)
0: Graphic Cursor Z1f,
1: Graphic Cursor {#8g,
B RE VDIR (REG[12h] bit3) i85 1 BF, S#EELl,
L2E6HRIEE (Graphic Cursor Selection)
M 4 FHEIFZCRRIEEE 1 7,
00b: Graphic Cursor Set 1,
3-2 . 0 RW
01b: Graphic Cursor Set 2,
10b: Graphic Cursor Set 3,
11b: Graphic Cursor Set 4,
NEKIFEE (Text Cursor Enable)
1 0: Zit, 0 RW
1: {F8e. XFHrSBRSRERRH ERE, SR
LT7680x-R_DS_CH/ V3.0
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Bit % BB RUAME | FEURR
WAEREN BRI S T XL

MEXITAFKKZE (Text Cursor Blinking Enable)
0 0: ZF 0 RW

1: {sRE,

REG[3Dh] Blink Time Control Register (BTCR)
Bit % A BiME | FEUE
SCFFHRANERYE (Text Cursor Blink Time Setting)
00h: 1 Frame Hd&],
01h: 2 Frames Rig],
7-0 02h: 3 Frames RJi&], 0 RW

FFh: 256 frames A8,

REG[3Eh] Text Cursor Horizontal Size Register (CURHS)
Bit % A BME | FEUSES
7-5 | KIEFA 0 RO

FFRIKFEKR I (Text Cursor Horizontal Size Setting)

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

11111b: 32 Pixels
B{IAGER, BAFHHEBRN, MXERESRHRK.

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

Bit % BB RIME | FEUER
7-5 | KfEMA 0 RO
4-0 NEFKAFEEAN (Text Cursor Vertical Size Setting) 0 W

BADNERER, JFFFRRRT, MRt SRR,

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

Bit i® BB BAME | FEUER
20 {SENITEBR(IE (Graphic Cursor Horizontal Position) 0 W
REG[40h] X3mzE| GCHP[7:0],
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REG[41h] bit[4:0] X$i/Z| GCHP[12:8], bit[7:5] &fEF.

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

Bit iH g HME | FEUE
LSEYHFEB(RIE (Graphic Cursor Vertical Position)
7-0 REG[42h] X$RzZI GCVP[7:0], 0 RW

REG[43h] bit[4:0] 3$RZ GCVP[12:8], bit[7:5] Z{FEFE.

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

Bit % BH MAME | FEUEX
2.0 L2EY6tFERE 0 (Graphic Cursor Color 0 with 256 Colors) 0 RW
RGB Format [7:0] = RRRGGGBB.

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

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

18.6 JUWERA=HISFaE

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

Bit i BB AiNME | FEUSU
[cEkeiattlt (Start Address of Canvas)

REG[50h] ¥3zZ CVSSA[7:0], bit[1:0] EEH O,

20 REG[51h] X$nzZE| CVSSA[15:8], 0 RW

REG[52h] X3mzZE| CVSSA[23:16],

REG[53h] X3RzZE! CVSSA[31:24],

WNREER Linear 183, NEJ#H20E,

REG[55h-54h] Canvas Image Width (CVS IMWTH)
Bit UL BIME | FEUER
IEEIEHREE (Canvas Image Width)
REG[54h] XJMzZE| CVS IMWTH(7:0], bit[1:0] EEA O,
REG[55h] bit[5:0] X¢mzE CVS IMWTHI[13:8], bit[7:6] &

7-0 0 RW
{s2Fd.

Width = Real Image Width
SNSRERELR Linear 52, NAJ#2HE.
{7 REG[54h] ~ REG[5Dh] HIE(ER{EBREER (Pixel) .
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REG[57h-56h] Active Window Upper-Left Corner X-Coordinates (AWUL X)

Bit

" BB

RRIAE

=FHNRL

7-0

TEMEE LR X 45 (Active Window Upper-Left Corner
X-Coordinates)
REG[56h] XJRzZE AWUL_X[7:0],
REG[57h] bit[4:0] XIRE AWUL X[12:8], bit[7:5] >KfE
F.
X 3+ TRIEEE, ARIKT 8,191, WNRKERZ Linear
&30, WIETH RS,

RW

REG[59h-58h] Active Window Upper-Left Corner Y-Coordinates (AWUL Y)

Bit

" B

RRIAE

FERES

7-0

TIEMEA LR Y 4% (Active Window Upper-Left Corner
Y-Coordinates)
REG[58h] X$mZE AWUL Y[7:0].
REG[59h] bit[4:0] X$mzE| AWUL Y[12:8], bit[7:5] KfE
H.
Y AR+ THEMERE, AT 8,191, (NREERZ Linear
&, BT 208,

RW

REG[5Bh-5Ah] Active Window Width (AW WTH)

Bit

% B8

RRIAME

FENE

7-0

TIEREZEE (Active Window Width [13:8])
REG[5Ah] XYmzZE| AW_WTHI7:0],
REG[5Bh] bit[5:0] X$MZE) AW WTH[13:8], bit[7:6] K{&F
Fa.
XNMERYE LR EGRE. RAEBER 8192 %K. IRE
ERZ Linear 23, NEJ#Z2RE.

RW

REG[5Dh-5Ch] Active Window Height (AW _HT)

Bit

" B8

RRIAE

FEURZ

7-0

TEMESE (Height of Active Window [13:8])
REG[5Ch] X$mzE| AW _HT[7:0],
REG[5Dh] bit[5:0] XJRE AW _HT[13:8], bit[7:6] ZfE
A.
ENMERE FNSEGRE. RAER 8,192 %=, IRE
B2 Linear 123, NIAT#2HE,

RW
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REG[5Eh] Color Depth of Canvas & Active Window (AW _COLOR)

Bit % BB RIME | FEURR
7-4 | KfEA 0 RO

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

0: EBRIZBREFNEAE.

1: ERAIR ERIEMANEIE (Pre-fetch Address)

JEEIS 1SS (Canvas Addressing Mode)
2 0: Block #&3 (X-Y A4RSHFTE) . 0 RW
1: Linear #&zf,
RERGHEREREMRFLSHIESRERE (Canvas Image’s
Color Depth & Memory R/W Data Width)
In Block Mode:
00b: 8bpp.
01b: 16bpp.
1-0 1xb: 24bpp, 0 RW
o REIIENEAGE, TLMERET— MR, FHEEE
BHEGEE, RInTERREA.
In Linear Mode:
x0: 8bits NEEIREIES.
x1: 16bits RFEUEEE.
B~ 155%E 10-2 2 EBESTIFRERE.

REG[60h-5Fh] Graphic Read/Write X-Coordinate Register (CURH)
Bit i# BB BIME | FEUSU
Write: i@ E BB IE/S(IERY X 4447 CURH[12:0]
Read: EEVHRIEIAZAYE/S(ERY X 445 CURH[12:0]
ETERNEEREFAEEHREME, BUAT REG[5E] bit3
AUIRTE.

REG[5Fh] X3RzZ] CURH[7:0]
70 REG[60h] bit[4:0] 34R%I CURH[12:8], bit[7:5] SK{F. 0 RW
2 DPRAM in Linear mode:

PTFHIES HEnE[15:0], B{Z: Byte,
2 DPRAM in Block mode:

EFAESKEAE12:0], B &KX,
B ERELEFFEZEI, MCU NAKIESAN T EMEREXSEL.
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REG[62h-61h] Graphic Read/Write Y-Coordinate Register (CURV)

Bit % BB MAME | FEUER
Write: iREXBIERZE/SAIER Y 445 CURV[12:0]
Read: iEEVHBIERANE/SAIERY Y 445 CURV[12:0]
ETERNEEREFANEERSME, BURT REG[5Eh] bit3
AUIRRE.
2.0 REG[61h] X$rzZE| CURV[7:0], 0 RW
REG[62h] bit[4:0] X3iZ) CURV[12:8], bit[7:5] {#EFH,
2 DPRAM In Linear Mode:
NTFHEE#EN[31:16], BAfI: Byte,
2 DPRAM In Block Mode:
EfE5ERMNE[12:0], Bfi: &,
R EERBISESEZE, MCU MELIELHTIFNEEASEL

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

Bit i BA *IME | AR
BSAXFAHY X 4445 F_CURX[12:0]
REG[63h] *IMZE] F CURX[7:0],
20 REG[64h] bit[4:0] X$RIZE F_CURX[12:8], bit[7:5] i 0 W
A
Write: RESNIFHIHT X 44475,
Read: EEXERISAXFHI X 247,

REG[66h-65h] Text Write Y-Coordinates Register (F_CURY)

Bit i% B HAME | FEURX
SR Y 4% F CURY[12:0]
REG[65h] X$NZEI F_CURY[7:0].
7.0 REG[66h] bit[4:0] XJAzZE F CURY[12:8], bit[7:5] K{F 0 RW
Fa.
Write: IREBAXFHIRT Y 24%R,
Read: EEXHRIBEAXZFH Y 2445,
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REG[67h] Draw Line/Triangle Control Register 0 (DCRO)

Bit iR BB AIME | FEUESY
Bt/ =fafci=#l (Draw Line / Triangle Start Control)
Write:
0: =IERE. 1: FHARE.
7 Read: 0 RW
0: LBk, 1: SKEFHT
&,
6 RfERA 0 RO
IE=fAzEE$ (Fill Function for Triangle)
5 0: FIE#. 0 RW
1: 5.

BEE&IFI’E (Draw Triangle or Line Select)
0000b: Draw Line
0001b: Draw Triangle
0010b: Rectangle
0011b: Quadrilateral
0100b: Pentagon
0101b: Polyline (3EP)
0110b: Polyline (4EP)
0111b: Polyline (5EP)
1000b: Ellipse
1001b: Rounded-Rectangle
1010b, 1011b: ZKfEMH
1100b: Oval Arc on upper-right/1st Quadrant
1101b: Oval Arc on upper-left /2nd Quadrant
1110b: Oval Arc on Lower-Left /3rd Quadrant
1111b: Oval Arc on Lower-Right/4th Quadrant
etz (Polyline Style)
0 0: FHi#ITL (Open-end Polyline) , 0 RO
1. [DEE, EEEE—REEA.

REG[69h-68h] Draw Line/Rectangle/Triangle Point 1 X-Coordinates Register (DLHSR)
Bit % BE AME | FEURR
@ Z/3ER/=ARRY5E 1 = X 445 DLHSR[12:0]

REG[68h] XJrzZE DLHSR[7:0],
2.0 }F:;G[69h] bit[4:0] XJEE) DLHSR[12:8], bit[7:5] &f& 0 RW
RN SREERE, BiRRESERRAIER—E, BiAR
S5ZERRIEACERIE X fiEk Y #L.
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R

REG[68h] ~ REG[72h] RIFERNERREGER (Pixel) .

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

REG[6Bh] bit[4:0] ¥$izZ) DLVSR[12:8], bit[7:5] K{#
F.

Bit i BB RIME | FEURR
B Z/%6f/ =A% 1 | Y 44F DLVSR[12:0]
2.0 REG[6Ah] X3RzZE DLVSR[7:0]. 0 RW

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

REG[6Dh] bit[4:0] XJZ| DLHER[12:8], bit[7:5] Kf&
Fi.

Bit " B RAOME | TFEVES
B Ze/3ER/=RAMAY5E 2 = X 445 DLHER[12:0]
0 REG[6Ch] S$RzE] DLHER[7:0], 0 RW

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

Bit % BB MANE | RS
i Z/5ER/=MARI5% 2 = Y 845 DLVER[12:0]
0 REG[6Eh] XthzZl| DLVER[7:0], 0 RW
REG[6Fh] bit[4:0] X$iZE) DLVER[12:8], bit[7:5] &f&F
.
REG[71h-70h] Draw Triangle Point 3 X-Coordinates Register (DTPH)
Bit % BB MAME | FEURX
B =AAcaY5E 3 = X 444K DTPH[12:0]
7-0 REG[70h] X$iE| DTPH[7:0], 0 RW
REG[71h] bit[4:0] XJRzE| DTPH[12:8], bit[7:5] &fFFH.
REG[73h-72h] Draw Triangle Point 3 Y-Coordinates Register (DTPV)
Bit W Bg HAME | FEURS
B =A% 3 = Y 444R DTPV[12:0]
7-0 REG[72h] X$RZE DTPV[7:0], 0 RW
REG[73h] bit[4:0] XJizZ DTPV[12:8], bit[7:5] Z&fEF,
o B=AEE, RERREESEHELZE, —RBEERSEH— .
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REG[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)

Bit i A MiNME | FEUSU
EE#=#Hl (Draw Circle / Ellipse / Square /Circle Square
Control)
Write Function

0: ELRE.

1: FHR%E.
Read Function

0: LE5ER.

1. SREFHTH,
iHE=F (Fill the Circle / Ellipse / Square / Circle Square
6 Control) 0 RW
0: ZIEW. 1: H#.

B El/HEEl/4ER:/MZ (Draw Circle / Ellipse / Square /

Ellipse Curve / Circle Square Select)

00b: EH Circle / Elli .
4 ST (Crcle e o | w
01b: EERE/HZ (Circle / Ellipse Curve) ,
10b: EfEfZ (Square) .

11b: EEE R (Circle Square) .

3-2 ENEdsE! 0 RO
B El/fiEghZ (Draw Circle / Ellipse Curve Part Select,
DECP)

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

01b: A LEFAMZ (Ellipse Curve) ,
10b: B L7#I% (Ellipse Curve) .
11b: BTAHZ (Ellipse Curve) ,

REG[78h-77h] Draw Circle/Ellipse/Rounded-Rectangle Semi-Major Register (ELL A)
Bit iX BB RIAME | FEURR
m [Efz/HEER/BE R ERANREERE ELL_A[12:0]
REG[77h] X$RzZl ELL_A[7:0].
7-0 REG[78h] bit[4:0] XJRZ! ELL_A[12:8], bit[7:5] K. 0 RW
1BR: BREEESRKIZ ELL A[12:0] 558342 ELL B[12:0]
HNEEREES.
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REG[7Ah-79h] Draw Circle/Ellipse/Rounded-rectangle Semi-Minor Register (ELL B)

Bit i B NME | FHUR
& Ef/HEER/EBiERRIFE¥EE ELL B[12:0]
7-0 REG[79h] ¥$nzZE| ELL_B[7:0], 0 RW
REG[7Ah] bit[4:0] X®F ELL B[12:8], bit[7:5] Zf&EF.

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

Bit % BB RIAME | FEURR
E Elf/HHER/Blfa ERRIH0 = X 4445 DEHR[12:0]
7-0 REG[7Bh] 33izE| DEHR[7:0]. 0 RW
REG[7Ch] bit[4:0] ¥tizZl DEHR[12:8], bit[7:5] AfEF.

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

Bit i% BB EiNE | FHUE
B Ef/HEER/EfiERRIRLR Y 4445 DEVR[12:0]
7-0 REG[7Dh] X3®Zl DEVR[7:0]. 0 RW
REG[7Eh] bit[4:0] XtizZ DEVR[12:8], bit[7:5] FfEH.

#@7=: REG[77h] ~ REG[7Eh] RUEUESR(IERREER (Pixel) .

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

Bit i B8 MAME | FEUE
BISEIRE-LI®E (Foreground Color - Red; FFLEIHER.
XA EARF e BIEX)

7-0 HITE 256 BBAY, Red XIMEALLEFTFEIAY bit[7:5]. FFh RW

HiRE 65K &Y, Red XIREISIEFFFEEHY bit[7:3].
IRTE 16.7M BF, Red XM EIAILLEFFEAY bit[7:0],

REG[D3h] Foreground Color Register - Green (FGCG)
Bit i B8 MiNE | FEUSEU

BISEIgE-FEB (Foreground Color - Green; FIFEEIHE

. XBPEXRFEBH BIEN)

7-0 HIZTE 256 BBAY, Green XYM EALLEFFFEEAY bit[7:5]. FFh RW

HIZTE 65K BRY, Green XIREALEFESRY bit[7:2],

HigrE 16.7M B, Green XN EHIEFTFREHY bit[7:0],
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REG[D4h] Foreground Color Register - Blue (FGCB)
Bit i BB BOAME | FEURR
BIS=@IRE-I5E (Foreground Color - Blue; FIFEHE
. XFEXARF N RIEN)
20 HIRTE 256 AT, Blue XIREAILLETFEERT bit[7:6]. FFh RW
HITE 65K &R, Blue XIREIAIETFESAY bit[7:3],
LIGTE 16.7M B, Blue XHRIE A E1FERT
bit[7:0].

B BRBIRERSHENF5|E5778% REG[ID5h-D7h],
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18.7 PWM i5H#l51728

REG[84h] PWM Prescaler Register (PSCLR)

Bit i BB HME | FEURR
PWM Prescaler Register
7.0 It 1FE8 7 Timer-0 52 Timer-1 B9 Prescaler (B, B3R : 0 RW

Core Freq/ (Prescaler + 1)

REG[85h] PWM Clock Mux Register (PMUXR)

Bit iR g MANE | RS
PWM Timer-1 [&3R88i18%E (Select 2nd Clock Divider's MUX
Input for PWM Timer-1)
7-6 00b =1, 0 RW
01b =1/2,
10b = 1/4,
11b = 1/8,
PWM Timer-0 [&3R8818%E (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 hgEi&xE (PWMI[1] Function Control)
Oxb: PWMI[1] BHESERER (Scan FIFO pop &%
HENFFIRILTEE) .
3 10b: PWMI[1] %t PWM 112585 1 B9iERZERE PWM it 0 RW
#128 0 AR (dead zone {#8E
11b: PWMI1] & Oscillator &#RsFZE (OSC) .
gn&R TEST[O] 79 High, W PWMI[1] B2 F=MREATE
Ao
PWM-0 IhggigxE (PWMI[0] Function Control)
Oxb: PWMI[O0] 79 GPIO-C[7].
10b: PWMI[O] #itH PWM 114425 O,
11b: PWMI0] #HEFIRR,
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REG[86h] PWM Configuration Register (PCFGR)

Bit % BB RIME | FEUES
7 RMEF 0 RO
PWM1 igttiE(izHl (PWM Timer-1 Output Inverter
On/Off)
6 PWM1 I RS RAE. 0 RW
0: REXHA.

1: PWM1 RAEFFE.
Timer-1 BriE&EFi=#E] (PWM Timer-1 Auto Reload
On/Off)
5 Timer-1 NBESHFHES5XKHE, 1 RW
0: B (One-Shot) .
1: BiEHER.
Timer-1 B IASELE (PWM Timer-1 Start/Stop)
0: =1k,
1: FA.
EEEHIERN, MCU BEZ1E PWM it2#488, ©»ii5 0, £8
HERXF, X bit SEEERR. MCU aJLASEUXA bit, LUE
8% PWM EiThirEELEH,
Timer-0 ZEXi=$] (PWM Timer-0 Dead Zone Enable)
3 0: ZIk, 0 RW
1: {#8E.
PWMO iatiE(iz$ (PWM Timer-0 Output Inverter
On/Off)
2 PWMO rYmitH 2 & RE, 0 RW
0: RHEXHA.
1: PWMO RiEFFE.
Timer-0 EzhEH#=$] (PWM Timer-0 Auto Reload
On/Off)
1 Timer-0 IEEHRFESXA. 1 RW
0: BHtEz(, (One-Shot) ,
1: BaiEHER.
Timer-0 i+ R 5ELLE (PWM Timer-0 Start/Stop)
0: =1k,
1. FHA.
EEmEHIER, MCU SEZ1E PWM it2E8, ©E 0, f£E
HEXF, XA bit BBk, MCU FJLUEEGXA bit, LUE
15x0 PWM ETHiE2ELE,
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REG[87h] Timer-0 Dead Zone Length Register [DZ LENGTH]

Bit % BB RIME | FEURR
Timer-0 JEX{KEZS1FEE (Timer-0 Dead Zone Length
Register)

7-0 0 RW

ILt257728 /9 Dead Zone AHKE, LALTELES O AOITEGEEIN—NE
HA79 Dead Zone B9— P ERAIAYEHKE.,

REG[88h-89h] Timer-0 Compare Buffer Register [TCMPBO]

Bit iR g AIME | FEUESY

Timer-0 {1£4Lb3S51F88 (Timer-0 compare Buffer Register)
REG[88h] XnzZE|] TCMPBO [7:0],

20 REG[89h] X$rzZE| TCMPBO [15:8], 0 RW

Timer-0 THLURSFFRREILR 16bits, HHEERSFTEVNTIL

BiFeahYE, FEAE PWM IHEIES 0 RIEXEAER T, PWMO

79 High,

REG[8Ah-8Bh] Timer-0 Count Buffer Register [TCNTBO]

Bit i BB BIME | FEUSES
Timer-0 i1£{57F88 (Timer-0 Count Buffer Register
[15:0])
REG[8Ah] ¥3RzZ] TCNTBO [7:0],
7-0 REG[8Bh] XJm/Z| TCNTBO [15:8], 0 RW

Timer-0 IH#F a0 R 16bit. SHEHREFT 0 i, #FH
Reload EN Zf£EERIER T, PWM SEHILHFRAERITEES
B, & PWM FHATHE, AILUBIE XA S B eiaYiHEE.

REG[8Ch-8Dh] Timer-1 Compare Buffer Register [TCMPB1]

Bit i% B8 AIME | FEUESY

Timer-1 i1#LbiS1F8E (Timer-1 compare Buffer Register)
REG[8Ch] XthzZl TCMPB1 [7:0].

20 REG[8Dh] X¢fi/Z| TCMPB1 [15:8], 0 RW

Timer-1 IHLERSFFRREILR 16bits, HIHEEEEFTEVNTIL

BfFaRAYE, FEE PWM iH#Es 1 RIBXAER T, PWM1 &

29 High,
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REG[8Eh-8Fh] Timer-1 Count Buffer Register [TCNTB1]

Bit iR BB BME | FEUER
Timer-1 1157788 (Timer-1 Count Buffer Register
[15:0])
REG[8Eh] XJazZ| TCNTB1 [7:0].
7-0 REG[8Fh] X$&Z| TCNTB1 [15:8], 0 RW

Timer-1 iH(FFeE 0B 16bit, HITEEEET 0 iF, HE
Reload_EN EfFEEHIBER T, PWM SEHILSFS00ER T3S
&, & PWM FHATHE, JLUBIE X NS 7a8EE B RinitEE.
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18.8 XIR{EWMSIE (BTE) EHIHF=R

REG[90h] BitBLT Function Control Register 0 (BLT CTRLO)
Bit L MAME | FEUSE
7-5 R(EH 0 RO

BTE Ihge51Kk7% (BTE Function Enable / Status Write)

0: Fahfk.

1: BTE fs£8E,
Read

0: BTE HE.

1: BTE{CH&.

= BTE fi8ERT, MCU 4B (Canvas[T/FRE]) AFRIFEX

BAEIT.

3-1 R{ER 0 RO

Pattern #83{ (Pattern Format)

0 0: 8*8, 0 RW

1: 16*16,
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REG[91h] BitBLT Function Control Register1 (BLT CTRL1)

Bit % BB AIME | FEURER
BTE ROP {#{Et§< (BTE ROP Code or Color Expansion
Starting)

ROP BYtHHE(FIV4ES, HLL BTE BIERILALES ROP AUIRL(E.

#& 18-3: BTEIZ(FIES

Bit[7:4] % B8
0000b 0 (Blackness)

0001b ~S0 - ~S1 or ~ (S0+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 - ST
1001b ~ (SOAST)
1010b | ST
1011b ~S0+S1
1100b | SO

1101b SO+~S1
1110b | SO+S1
1111b 1 (Whiteness)

YNER BTE #/ETE Color Expansion (8h/9h/Eh/Fh) , HBAIX
L bits KFRETHE—E MCU B ANREHYEINES bit, MXE1T
F—EHUER BTE MIEAMILSAEUE. FEEX/NS MCU £
BgEEX, ELERE 8bits #iEEA L, HEYENZZE 0
7, HrefE 16bits #iEEO L, WEIE 05 15,

BTE i£(E#§< (BTE Operation Code bit[3:0])

3-0 LT7680x-R P& 2D BTE 5|2, WINBERTLARM 13 4> BTE 2(F 0 RW
15, BUIESTLIAES ROP IHEE.
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% 18-4: BTER(FiES

HELEALL BTE IF £ 18 S it B8
Bit[3:0] =1FR =
MCU Write with ROP
SO: MCU B NZUE.
0000b 2] HINEUE

S1: HRTFHRAETE.

D: £% ROP g HSENBRIANFH.

0001b FNED

Memory Copy with ROP

SO: FMMTFRAtETE.

S1: HREFRMHETE.

D: £% ROP IgeASEANBRIAFF.

0011b Reserved

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

SO: B MCU BIAEE.

N5 MCU #gE5 Chroma key (background color Z51728)
EeaAtEE, BPABIEEEERENBNREF.

Memory Copy (move) w/ Chroma keying (w/o ROP)
SO: #ERRER, FEAFESI.

N5 SO #¥ES Chroma key (background color 25728) 2l
BEE, BABEERREABRIT.

Pattern Fill with ROP

SO #UEIE /S Pattern,

Pattern Fill with Chroma Keying

SO #UEIE /S Pattern,

4N5R SO B9 Data 5 Chroma key (background color) Eifg
AERS, WEHIRESEABRIREH.

MCU Write w/ Color Expansion

1000b SO #¥EkE MCU, BTE BSHEEMIEENIRESER, HES
NBRIAEH.

MCU Write w/ Color Expansion and Chroma Keying
SO FUFRERIRBHIER MCU BN, WNRBAEEIER bit A 1,

0010b

0100b

0101b

0110b

0111b

1001b
AEESEREERRIRE, MRPEHEN O, BAMFIEAN. #
EEANBNAFHHESEBRIZE.

1010b Memory Copy with Opacity

S0, S1 & D: FRSBEMNEENTE.
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REG[91h] = S oA 3
ST BTE i {F 18 < i BB
MCU Write with Opacity
[011b SO: H MCU BINEGEE.
S1: HATFHRHEUE.
D: £% Alpha Blending #{EHSENBHAEF.
1100b Solid Fill SECMEE

SENNENTFEFHRREE, SEANEFRAENRRE.

1101b RfFEF

Memory Copy with Color Expansion

SO #1 D fuFWfF, S1KfEA.

SO WmiEid Rt EEERAY Write B¢ DMA Fiizk 8bpp &k 16bpp AY
MERERINFR, FHlt SO NREREMNERZAERE.
Memory Copy with Color Expansion and Chroma

1110b

Keying

SO %1 D I FA7E, S1 K&,

1111b SO W/RIBIT ARt EREEHY Write 5k DMA 7312k 8bpp 5% 16bpp Y
AMEREEIRES, AL SO RS REMERIZAERE.
405 SO ¥4 bit = 0, N D HIEABSNHTER!, R SO #iE
bit = 1, BISRBEIEKEHEN D,

REG[92h] Source 0/1 & Destination Color Depth (BLT COLR)
Bit i% BB BIME | FEUER
7 RfEFA 0 RO
SO EReai%E (Color Depth)
6os 00b: 256 & (8bpp) . . W
01b: 64k & (16bpp) .
1xb: 16M & (24bpp) .
S1 EAIFE (S1 Color Depth)
000b: 256 & (8bpp) .
001b: 64k & (16bpp) .
010b: 16M & (24bpp) .
4-2 011b: Constant color (ST memory start address setting 0 RW

definition change as S1 constant color
definition) ,

100b: 8 bit pixel alpha blending.

101b: 16 bit pixel alpha blending,

1-0 BlitFERGiFE (Destination Color Depth) 0 RW
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Bit % BB HAME | FEUR
00b: 256 & (8bpp) .

01b: 64k & (16bpp) .
1xb: 16M & (24bpp) .

REG[93h-96h] Source 0 Memory Start Address (SO STR)
Bit i BB ;ME | FEURRS

SO PIfFiietalttlt (Source 0 Memory Start Address [31:2])
REG[93h] 33RzZ) SO STR [7:2],
REG[94h] XImZ] SO STR [15:8],
20 [94h] ¥3RzZ! SO_STR [15:8] 0 RW
REG[95h] X3MzE] SO STR [23:16].,
REG[96h] X3iE) SO STR [31:24],

##7: REG[93h] bit[1:0] ElES 0.

REG[97h-98h] Source 0 Image Width (SO WTH)
Bit i BB HAME | FEURX
SO FHRESE (Source 0 Image Width [12:2])
REG[97h] XIMZEI SO WTH [7:2],
2.0 ;EG[98h] bit[4:0] XJRZE) SO WTH [12:8], bit[7-5] K{& 0 RW
WIREREH 4 BlR, XNEUERYIE ERGRE, BAUARE.
127~ REG[97h] bit[1:0] EEX 0,

REG[99h-9Ah] Source 0 Window Upper-Left Corner X-Coordinates (SO X)

Bit i BF HME | FEURRY
SO REA EfHEY X 445K (Source 0 Window Upper-Left
Corner X-Coordinates [12:0]) 0

7-0 RW

REG[99h] ¥$rzZE| SO_X [7:0],
REG[9Ah] bit[4:0] X$R%E SO_X [12:8], bit[7-5] KfEF,

REG[9Bh-9Ch] Source 0 Window Upper-Left corner Y-Coordinates (SO Y)

Bit % BB MAME | FEUEX
SO REA MR X 445 (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] X$RzE| SO_Y[12:8], bit[7-5] KfEF,
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REG[9Dh-AOh] Source 1 Memory Start Address 0 (S1 _STR)
Bit i BB AMAME | FEUSU
S1 AfFRRiE (Source 1 Memory Start Address [31:2])
REG[9Dh] bit[7:2]%3KzZ S1_STR[7:2].
REG[9Eh] X#RizZl S1_STR[15:8].
REG[9Fh] X3&E S1 _STR[23:16].
. - REG[AOh] xa‘r\_\Z?U S1_STR[31:24], 0 RW
27~ 1: REG[9Dh] bit[1:0] EEA 0,
R 2: IR ST WIRENEHARE, PAXLSFFSESWEN
79 S1RYEEERE, REG[9Dh] &AM (S1_RED) ;
REG[9Eh] 5 H4E @M (S1_GREEN) ; REG[9Fh] 5
ks (S1_BLUE) ; REG[AOh] NIAREEEAK .
REG[A1Th-A2h] Source 1 Image Width (S1 WTH)
Bit i BB BIME | FEUSE
S1 FHREEE (Source 1 Image Width [12:2])
REG[A1h] [7:2] XIRZE] ST_WTH [7:2],
REG[A2h] bit[4:0] X$ME ST WTH[12:8], bit[7:5]5(E
7-0 H. 0 RW
WAREEREMR 4 BERR, IXMVERYIE FRYGRE, BANERE.
127~: REG[A1h] bit[1:0] Elxe/s 0. REG[A2h] bit[7-5] KfE
F.
REG[A3h-A4h] Source 1 Window Upper-Left Corner X-Coordinates (S1_X)
Bit i BB AMAME | FEUSU
S1EA LAY X 44K (Source 1 Window Upper-Left
Corner X-Coordinates [12:0])
7-0 0 RW
REG[A3h] XJrzZE| S1_X [7:0],
REG[A4h] bit[4:0] X$RzE S1 X [12:8], bit[7:5] FKfEF.
REG[A5h-A6h] Source 1 Window Upper-Left corner Y-Coordinates (S1_Y)
Bit i BB BMIAME | FEURR
S1EE LAY Y 245 (Source 1 Window Upper-Left
Corner Y-Coordinates [12:0])
7-0 0 RW
REG[A5h] XJnzE] S1_Y [7:0],
REG[A6hN] bit[4:0] x3izZ] S1 Y [12:8], bit[7:5] KfEFE.
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REG[A7h-AAh] Destination Memory Start Address (DT STR)

Bit i BB AMAME | FEUSU
BirAEAkRIallE (Destination Memory Start Address
[31:2])
REG[A7h] bit[7:2] ¥J&ZI DT STR [7:2].
7-2 REG[A8h] X3MZ| DT _STR [15:8], 0 RW

REG[A9N] XJNZEI DT _STR [23:16].

REG[AAh] X$8Zl DT STR [31:24],
#27~: REG[A7h] bit[1:0] EEH 0,
R BRINTFRERIEAEEERIR 0. KR 1 XA, BUSBHERNERRL.
( (Image Width) * (Image Height) * ([1]|2|3]Color Depth) )

REG[ABh-ACh] Destination Image Width (DT WTH)

Bit i BB MNME | FEUSEU

BirHFIIZERE (Destination Image Width [12:2])
REG[ABh] YJ5z%| DT WTH [7:2],

2.0 REG[ACh] bit[4:0] X$ME DT WTH [12:8]. 0 RW

WREREH 4 BlR, XPEERYIE LINEERE, BLGE,

$27~: REG[ABh] bit[1:0] ElxE/9 0. REG[ACh] bit[7-5] Zf&#

.

REG[ADh-AEh] Destination Window Upper-Left Corner X-Coordinates (DT X)

Bit i BB MAME | FEUE
EIFREL LAY X #44F (Destination Window Upper-
Left Corner X-Coordinates [12:0])

7-0 REG[ADhI] 3zl DT X [7:0], 0 RW
REG[AEh] bit[4:0] $izZE DT X [12:8], bit[7-5] Kf&
H.

REG[AFh-BOh] Destination Window Upper-Left Corner Y-Coordinates (DT Y)

Bit i BB HAME | FEUR
BtrREZ LAY Y 245 (Destination Window Upper-
Left Corner X-Coordinates [12:0])

7-0 0 RW
REG[AFh] X3&zZl DT_Y [7:0],

REG[BOh] bit[4:0] X3&Z DT_Y [12:8], bit[7-5] KfEFH.
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REG[B1h-B2h] BitBLT Window Width (BLT WTH)
Bit i® BB AIME | FEURER

BLT iEI9EEE (BitBLT Window Width [12:0])

REG[B1h] S3&Z BLT_WTH [7:0],

REG[B2h] bit[4:0] X$MZ BLT WTH [12:8], bit[7-5] %k
7-0 {F. 0 RW
= BTE RIRTEEI&IES (Pattern Fill) ##{F/SRAY, BTE IEE
EBERNE, FENREN 8 5 16.
B XNSERYIE ERERE, BAIAGR.

REG[B3h-B4h] BitBLT Window Height (BLT HIG)

Bit L IME | FEUSESY
BLT fR&H9=E (Destination Image Height [12:0])
REG[B3h] S$mzZ| BLT_HIG [7:0].
REG[B4h] bit[4:0] ¥$&ZE] BLT HIG [12:8], bit[7-5] Kf#
7-0 FB. 0 RW
= BTE NFAEEI&IEF (Pattern Fill) #{ESFRY, BTEMES
B2, FBNREN 88 16,
R XNSUERYE LNGRE, BAAGER.

REG[B5h] Alpha Blending (APB_CTRL)

Bit % Bg BIME | FEUER
7-4 REH 0 RO
SO #1 S1 AYMREERRER (Window Alpha Blending Effect
for SO & S1)

BEBASE Alpha [BASEEITE 0.0 ~ 1.0 Z[8), 1 1.0 T RAIET
ERER, 0.0 FFHNESER.

00h: 0

01h: 1/32

02h: 2/32

5-0 : 0 RW

1Eh: 30/32
1Fh: 31/32
2Xh: 1

Output Effect
= [SO image * (1 - Alpha Setting Value) ] +
(S1 Image * Alpha Setting Value)
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A

18.9 HBIFRAESZE SPI EHISFEE

REG[B6h] Serial Flash DMA Controller REG (DMA CTRL)

Bit

% BB

RRIAME

FENE

7-1

KR

RO

Write: DMA Start Bit
A2 MCUBAA 1, #ES EBESBmHERA 0.
XA bit TESFHFENERIER, ATLAANR DMA #{E8ER0E
MAEREN X MEFH ERNFFHL.
Read Function: DMA Busy Check Bit
0: HE.
1. IChR,
ER{TINFRY DMA (SR FEEIAR, FEIUERERT
WFHR) Canvas BRUEIHVE, BRIEE. B8R, SUHER,

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

i% B3

BRAE

ZENES

BOATFEE (Serial Flash/ROM Select)
0: HBONEFE/ROMO ik,
1: BOARE/ROM1T #%EHE,

RW

BORFEEEIR (Serial Flash /ROM Access Mode)
0: FRARAAEAE CGROM,
1: DMA & —#BE CGRAM. Pattern. Boot Start
Image 8k OSD IhgE L.

RW

BOATF SR (Serial Flash/ROM Address Mode)
0: 24bits SHHER,
1: 32bits SHHER,,
WMERFBLEFER 32bits FUHE, APLRBITEAN EX4B @
(B7h) (/5EEOREF, HEIZEL bit 3 1, MCU BaJLIEEIXAN
(ERATERREFNERPESHA 32bit HHHER,

RW

RfEA

RW

3-0

EENER SURIHN1TiEHE (Read Command Code &
Behavior Selection)

000xb: 1x EEER< 03h, EEEUEE Normal Read JHE,
HUEZH SFDI WA, I SHIERATESHE
HA,
1x BV ER< OBh, /3 Faster Read 1. #UEEMH
SFDI &I, LT7680x-R fEMHIE SEIRIEISEAN 8 1N
=EHA.

010xb:

R/W
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Bit % B9 HAE | FRUSE
1x0xb: 1x j=EN#5< 1Bh, 79 Fastest Read i&E, EEH
SFDI I\, LT7680x-R 7Rl SEYERSEN 16
MN==[EHA
xx10b: 2x iEEY#p< 3Bh, £ SFDI 5 SFDO EB3EEIE
WA, EiitSHEIEEISEN 8 MN=[FH (Dual
Mode 0) , B&*E 15-8,
xx11b: 2x 5EEd< BBh, bt SHUEBNEL SFDI 5
SFDO A\, FEE A EIEMA. TSR
BmHMEN41ZEFH (Dual mode 1) |, i55%
& 15-9,
B~ 2R Serial Flash #373EFA Em<, BIRIEGSERLY
Serial Flash SRIEZIEFHRNEEG S,

REG[B8h] SPI Master Tx /Rx FIFO Data Register (SPIDR)

Bit % BB AiME | FEUES
SPI Master {&i%/#EUX FIFO #E351F28 (SPI Master Tx /Rx
FIFO Data Register)

TERZFL Core =5IZ577885, SPI aTLABHTE XSRS @S, —
MEXETRWIUEIT [SPIDR] &#F28. 2 MCU X¥ SPIDR 1t
BN, Bwusid Write FIFO kikpk. 81BN Write FIFO
B INEIEFT, AL Core 8 SS_ACTIVE, =
Write FIFO 7EXHHVBI, FENGR, MEMESZARIIBA,

7-0 IR R ENNEIREEIXH A, NA RW

EEREIENEN BSEREEE, — M URREME—E8UEH
. mENEINEESES RRESIRMEN. m— =FEEMR
EEN Write FIFO #, iX&SEFTAM SPI &4, TE4AIRAT
BaEREIEIE. SHENERE, BEREINSIESEFE Read
FIFO &1, Read FIFO 5 Write FIFO 21889, 285 16 7ER
FIFO, Read FIFO BFINEALALEH SPIDR Z77851EEY,
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REG[B9h] SPI Master Control Register (SPIMCR2)

Bit " BB AME | FEUER
7 REA 0 RO
SPI Master REfZTE (SPI Master Interrupt Enable)
0: Z& )b,
1: {EBEHH,
6 fsEBErRIT 0 RW

!zu% MCU ZE1E SPIM FREFFEFR, BPA LT7680x-R Rk Al
& MCU, FrLA MCU REEEBISHEE SPIMSR H7esrIEinkif

LM#éEﬂJxE'E?:T;E
Control Slave Select Drive on Which SFCS0# / SFCS1#
5 0: Slave Select {55 (SS#) H SFCSO# IxzH, 0 RW

1: Slave Select {5 (SS#) B SFCS1# IKzf,
Slave Select Signal Active [SS ACTIVE]
0: A&@hfE (Slave Select (F=¥<HiH High) .
1: ZE (Slave Select (E=252HH Low) .
£ SS_ACTIVE i&/AARaNERS, FIFO BiBRHBES 1B UEF
HERBEINE. BT SS_ACTIVE sifFRf, AE&EH CPOL/CPHA
IRTE.
ik FIFO iisth$siRAhlRr (Mask Interrupt for FIFO
Overflow Error [OVFIRQMSK])
0: AEFilk.
1: Bl
&% FIFO 8228 SPI 5|£/FSM 5@l (Mask Interrupt
for While Tx FIFO Empty & SPI Engine/FSM Idle
2 [EMTIRQMSK]) 1 RW
0: AFFili,
1: B,
SPI {#{Et&3t, (SPI Operation Mode)
L fsHEE DMA 5Z5MEB CGROM A, SPI A% Mode 0 5

Mode 3,
#& 18-5: SPIE{EIRz
CPOL:
. . CPHA:
1:0 Mode Clock;:Iarlty Clock Phase Bit 0 RW
0 0 0
1 0 1
2 1 0
3 1 1
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B F22E5 10.2 75 SPI Master B9 AR,

B 24 CPOL = 0, SCK $RZ=1ERzN{ERT A O,
_CPHA = 0, ¥R EHSGEE (low->high) , FEEEREE NES (high->low) &

€.
_CPHA =1, #UEREMEN TSR (high->low) , FEHIEEE ST
(low->high) .

B X CPOL =1, SCIEEBRMETA 1 (5CPOL=0xHE) .
_CPHA =0, #IBREEMENTHEZE (high->low) , HBEEUERE LFEETW

(low->high) .
_CPHA =1, #UEREMERI_ EFrEaEE (low->high) , FEHIEEE TS (high->low) &
€.

REG[BAh] SPI Master Status Register (SPIMSR)

Bit i* B9 BIME | =EURR
{&i% FIFO B238t% (Tx FIFO Empty Flag)
7 0: k= (Not Empty) . 1 RO

1: 8= (Empty) .
{&i% FIFO Bi7hEtR (Tx FIFO Full Flag)

6 0: KX# (Not Full) , 0 RO
1: Eig (Full)
121§ FIFO BZSIER (Rx FIFO Empty Flag)
5 0: k= (Not empty) . 1 RO

1: B2 (Empty) .
EU FIFO SifhEtE (Rx FIFO Full Flag)

4 0: & (Not Full) , 0 RO
1: 2 (Full) ,
i % (Overflow Interrupt Fla
3 i FRERAERR ( pt Flag) 0 RW

5 1 BiBkRIiER.
{&iX FIFO 8% H SPI 5|2/FSM ==(#]hifhEtR (Tx FIFO

2 Empty & SPI Engine/FSM Idle Interrupt Flag) 0 RW
5 1 BiBFRIIER.
1-0 KR 0 RO
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REG[BBh] SPI Clock period (SPI_DIVSOR)

Bit % BB BAME | FEUSU
SPI B3$h/EHE (SPI Clock Period)
SERFINFER SP| XERERWIRLIREIERERE.

7-0 3 RW

Fsck = Fcore / (DiViSOI’ + 1) *2
REG[BCh-BFh] Serial Flash DMA Source Starting Address (DMA SSTR)

Bit i Bg HiANE | FEUSE
SPI P37EA9 DMA skiEkeiattitit (Serial Flash DMA Source
START Address[31:0])

REG[BCh] Y$iZ| DMA_SSTR[7:0],
20 REG[BDh] X3hzZ] DMA SSTR[15:8], 0 RW

REG[BEh] %$i7Z) DMA SSTR[23:16],

REG[BFh] X$iZl DMA SSTR[31:24],
B FESIRTEHYINTERIbIE Address[31:0], EiEEERIRE]
4RI AMEIE,

REG[COh-C1h] DMA Destination Window Upper-Left Corner X-Coordinates (DMA DX)

F.
2 REG[5Eh] bit2 = 1 (Linear Mode) IWEHFRENXETARF
B9 B RIRTRIEIE[15:2],

REG[COh] bit[7:2] X3zE| DMA_DX[7:2],

REG[C1h] Xtz DMA_DX[15:8],

Bit iH BB HiANE | FEUE
DMA HHbitehtadZe Ef X 445
34 REG[5Eh] bit2 = 0 (Block Mode) ItZ57FseE . DMA BIJE
B (Canvas) EBEHIIEAL LA X 44R[12:0],
REG[COh] X3zZE] DMA_DX[7:0],
0 REG[C1h] bit[4:0] ¥3&zE| DMA DX[12:8], bit[7:5] Ffs 0 AW

REG[C2h-C3h] DMA Destination Window Upper-Left Corner Y-Coordinates (DMA DY)

REG[C2h] 3$[z%) DMA_DY[7:0].
REG[C3h] bit[4:0] X$5z%) DMA DY[12:8], bit[7:5] Sfs
F.

Bit iR g HiANE | 7RSS
DMA Brbitihitad%z £y Y 2445
24 REG[5Eh] bit2 = 0 (Block Mode) WtZ17s8ENX. DMA I

0 (Canvas) FEBIEZL LAY 44R[12:0], 0 RW
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TFT-LCD L EIMNZEZEHIE

A

24 REG[5Eh] bit2 = 1 (Linear Mode) HWE1FeeEN B HE
HIB8IPTFIEIE[31:16],

REG[C2h] %3MZ DMA_DY[23:16].

REG[C3h] X3iZ] DMA _DY[31:24],

REG[C4h] - REG[C5h]: RESERVED

Bit

i BH

RAIAE

FEURZ

7-0

RIEF

RO

REG[C6h-C7h] DMA Block Width (DMAW WTH)

Bit

" B

BRIAE

ZENES

7-0

DMA {EiRIXIREE / (EmEIE[15:0]
24 REG[5Eh] bit2 = 0 (Block Mode) Z1F2EEN DMA B
thEeE DMAW WTHI[15:0],

REG[C6h] ¥$ME] DMAW WTH[7:0],

REG[C7h] X3hzZ] DMAW WTHI[15:8],
24 REG[5Eh] bit2 = 1 (Linear Mode) t&77eeEY. DMA K
Eim% 8 DMAW _WTH[15:0],

REG[C6h] ¥$ME] DMAW WTH[7:0],

REG[C7h] X$RZ] DMAW WTHI[15:8],

RW

REG[C8h-C9h] DMA Block Height (DMAW HIGH)

Bit

% BB

RRIAME

FESE

7-0

DMA {E@RIXIRSE / (EmEB[31:16]
24 REG[5Eh] bit2 = 0 (Block Mode) 125758 DMA BIX
HREE DMAW HIGH[15:0],

REG[C8h] X#iZ| DMAW HIGH[7:0],

REG[C9h] ¥#i7Z| DMAW HIGH[15:8],
34 REG[5Eh] bit2 = 1 (Linear Mode) t277eeEY. DMA 1
&% E DMAW WTH[31:16],

REG[C8h] %$iZ] DMAW HIGH [23:16],

REG[C9h] ¥#iiZ| DMAW HIGH [31:24],

RW
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REG[CAh-CBh] DMA Source Picture Width (DMA SWTH)

Bit W Bg FIME | FEUER

DMA ¥(iFERAYZEE (DMA Source Picture Width [12:0])
REG[CAh] X3RzZEI DMA SWTHI7:0].

7-0 REG[CBh] bit[4:0] %JRZE) DMA SWTH[12:8], bit[7:5] 0 RW

REA.

BARE.

52E % 10.3 TR TINFESANREA.
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18.10 XF5|%E

REG[CCh] Character Control Register 0 (CCRO)

Bit

% B8

RRIAME

FENE

7:6

FIEKFEE (Character Source Selection)
00b: P& CGROM AFHFKIE.
01b: 48 CGROM A=EFFRIE.
10b: FFENFR.
11b: FK{EA.

RW

FSE (Character Height Setting)
00b: 16 dots; fl4n 8*16 / 16*16 / FZE5*16,
01b: 24 dots; fitN 12*24 / 24*24 | &z5+24,
10b: 32 dots; laN 16*32 / 32*32 / R&E%*32,
=
1. BFEENFRNEESRSEFME, HF5 <8000h
A A=, TE8/12/16 dots, 2= >= 8000h
ALefax, TEHR 16/24/32 dots,
2. &R CGROM 3755 8*16 / 12*24 / 16*32 dots,

RW

3-2

KIEF

RO

1-0

REFEFEIE (Character Selection for Internal CGROM)
HUEFTFRE bit[7:6] = 00b, E2FEEMES CGROM HI=FRFE,
FHEHAES CGROM &&7 ISO/IEC 8859-1,2,4,5, RILATHFRI
RO BUNERINES.

00b: ISO/IEC 8859-1,

01b: ISO/IEC 8859-2,

10b: ISO/IEC 8859-4,

11b: ISO/IEC 8859-5,

RW

REG[CDh] Character Control Register 1 (CCR1)

Bit

% BB

RRIAE

FENSR

FXIFF (Full Alignment Selection)

0: FRXISFIhRERA.

1. FRXITFTIREHS.
HFRXIFEAN, MRFFAEESTINT (FREE) /2,
NETNFHEEST (FRHaE) /2, BUETNFAREES
FFREE.

RW

FHE@IEE (Chroma Keying Enable on Text Input)
0: FREER/IEERIEE.
1. FREERTRAFKNEKE.,

RW
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Bit i BB BIME | FEUSSU

5 R{EF 0 RO
ZFIhEss (Character Rotation)
0: XFAMANERIGHAREN LT,
4 1: HAtEt 90 B, FEEEME. XFHEMNEEITREMN 0 RW
KA,
REIZAINFENTHRE, ZEES0XMRERME, MCU aILL
KBRS Z178809 Core Busy RHESETLUFTEY,
FHEEMA (Character Width Enlargement Factor)
00b: MK 115 ((RIFAZ)
3-2 01b: WK21Z 0 RW
10b: MK 315
1b: BK41S
FESEMA (Character Height Enlargement Factor)
00b: Bk 11Z
1-0 01b: WK 2E 0 RW
10b: MK 315
1Mb: K4S
REG[CEh-CFh] RESERVED
Bit i% BB BIME | FEUSSU
7-0 R{ER 0 RO
REG[DOh] Character Line gap Setting Register (FLDR)

Bit i% BB BIME | FEUSSU

7-5 R{ER 0 RO
IRENFHITIE (Character Line Gap Setting)

4-0 RENFENFZERWTIE (BALER)  SWMANFTERIES 0 RW
BEIRT—17. MITIENRELEReHTFRRENE. B
ITIEASSZ X F A TIRERIRA .,

REG[D1h] Character to Character Space Setting Register (F2FSSR)

Bit " B8 HiANE | FEUSE

7-6 R{EF 0 RW
IRENFIEIE (Character to Character Space Setting)

00h: O pixel

5-0 . 0 RW
01h: 1 pixel
02h: 2 pixels
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Bit % BB RIAME | FEURR
3Fh: 63 pixels
FRAEENRG, BRIEARZFRIBCIIRERIRNN,

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

Bit i% BB BIME | FEUSSU
BIS@IRE-E (Foreground Color - Red; FAFLLEIE
X, XA EXRFEY RIEN) FFh
7-0 HIRTE 256 BAY, Red XJRFIAILETFRRA bit[7:5]. RW
HIRTE 65K &hY, Red XINEI/9IETFERM bit[7:3].
HIRE 16.7M B, Red XM EALEEFTFRRAY bit[7:0].

REG[D3h] Foreground Color Register - Green (FGCG)
Bit i BB BME | FEUSE

BISEIRE-FB (Foreground Color — Green; FFLEEE

X, XFEXRFET REX) )

7-0 HiGxE 256 BBAY, Green XM EALETFTFREAY bit[7:5]. FFh RW

HIRTE 65K BAY, Green XIREAULETTFRERY bit[7:2],

HIZE 16.7M B, Green XM E/ALEETFREH bit[7:0],

REG[D4h] Foreground Color Register - Blue (FGCB)
Bit i BB ANE | FHURU

BIS@IgE-%@ (Foreground Color - Blue)
20 HITE 256 BBAY, Blue XIMZEIALLEFTFEEAY bit[7:6]. FEh RW
LI 65K A, Blue XIRZEIALLETFERHY bit[7:3].

HiIRTE 16.7M BF, Blue X3 EAIEEFaRAY bit[7:0],

REG[D5h] Background Color Register - Red (BGCR)
Bit % BH HiANE | FEUSE

SE@IgE-1& (Background Color - Red)

7.0 HIRFE 256 BaAY, Red XIREAUEETFFESAY bit[7:5], 00h RW

HIZTE 65K BhY, Red XIREAMETF=RAY bit[7:3].

HIRE 16.7M B, Red XM EALEEFERA bit[7:0].

REG[D6h] Background Color Register - Green (BGCG)
Bit B BB ERAE | s
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BREIgE-FE (Background Color - Green)
7.0 HiZTE 256 BAY, Green XYM E|AEFTFRSAY bit[7:5]. 00h RW
HIZTE 65K BRY, Green XIREAMEFFESRY bit[7:2],

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

REG[D7h] Background Color Register - Blue (BGCB)

Bit % BB HiANE | FEUSE
BS6ISE-E® (Background Color - Blue)

. LIRAE 256 &R, Blue XYRZEALETFESH bit[7:5], aoh RW
LigTE 65K AT, Blue XYRZEIALLEFFERHY bit[7:2],
HiE 16.7M BF, Blue XYM ZEALETFESH bit[7:0],
o TCESREHEEWER, TERESHSEERNE, BUEGSXFEERUATARISR
BAER, £ BTE ARt ARmERIE.

REG[D8h] - REG[DAh]: RESERVED

Bit % B ROME | TFEUER
7-0 | KfEF 0 RO

REG[DBh] CGRAM Start Address 0 (CGRAM STRO)

Bit iR g MIME | FEUERY
CGRAM #2attiit (CGRAM START ADDRESS [7:0])
FAFENFR=EaML,

REG[DBh] XJiZ| CGRAM _STR [7:0]

REG[DCh] X3iz%] CGRAM STR [15:8]
7-0 REG[DEh] X3RzZ| CGRAM STR [23:16] 0 RW

REG[DEh] X3RzE| CGRAM STR [31:24]
ERAEVAERKE (Canvas) RUIREXRERF CGRAM RUEUE,
FiZE CGRAM RYti &35 ZAEMEYTEY CGRAM RY%)
1=,
N QIR MCU FEERNbEs:. 17IE. 6. Aint. ER6. NFEMAERISE, YIfHEE
Task Busy (Status Register bit3) KEEETE Low,

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -175-



7 LT7680x-R

TFT-LCD LB MNEEZEFI

A

18.11 iR EIREHISHTFER

REG[DFh]: Power Management Register (PMU)

Bit i BB BIME | FEUSESU
HANEHBIE (Enter Power Saving State)
0: TR EBERN FIEEE,
1: HABEER.
B=M7 AR LN SR FIEEE . JhERrRBRISER, SRR
BR. SR{HDRER,
7 0 RW
XHXA bit 5§ 0 AJLAERHIRER, ERFIREESIL bit 7215
70, ERGRTEHEER, =B bit 38 1. MCU &R
REPHEBREN T EARITETFes. MCU BILUGEIXA bit 8¢
REIRESEFRAL bit1 (Power Saving) RIBMRFKRRCE
EEFRER R T .
6-2 ENEDE 0 RO
HHBIEIZE (Power Saving Mode Definition)
00b: >KfEH.
01b: FHiED; CCLK & PCLK £f=1k, MCLK E4FH
1-0 MPLL 124, 3 RW
10b: {RERIRZ(; CCLK & PCLK £fZ1E, MCLK ER OSC
ERIRITMERREL,
11b: EERIET; FTBIRES PLL #<MFLE.
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18.12 B RATEFEHIEHFS
REG[EOh] SDRAM Attribute Register (SDRAR)
Bit % BB MANE | FEUSEU
#HiEL (SDRAM Power Saving)
7 0: 147 Power Down s<$ LA N SEE, 0 RW
1: #1147 Self Refresh e S LUFNEEBIEL,
6 It bit WURES O 0 RW
BANK #(Ei%i2 (SDRAM Bank Number, SDR_BANK)
5 0: 2 Banks (Column #tiFA/NR3FHE 256 Words) 1 RW
1: 4 Banks

{7ittit (SDRAM Row Addressing, SDR_ ROW)
00b: 2K (A0-A10)
01b: 4K (AO0-A11)
1xb: 8K (A0-A12)
Sttt (SDRAM Column Addressing, SDR COL)
000b: 256 (A0-A7)
001b: 512 (A0-A8)
2-0 0 RW
010b: 1,024 (A0-A9)
011b: 2,048 (A0-A9, A11)
Ixxb: 4,096 (A0-A9, A11-A12)

#* 18-6: R RMES1FEE REG[EOh] BgE

BS REHNETAEER REG[EOh] " BB
LT7680A-R Bank no: 4, Row Size:
* I
LT76808-R | | 2oMP, 16MB, 8M*16 0x23 14096, Column Size: 512

AR Ff7as REG[EOh] AUIREELUKERFTERRY LT7680x-R BUSTMIRE, MRIREBRETH
BreENEGEL.
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REG[ET1h] SDRAM Mode Register & Extended Mode Register (SDRMD)

Bit % BB RIAME | FEURR
7-3 Il bit[7:3] #uRES 0. 0 RW

SDRAM CAS #EfzA3[E] (SDRAM CAS latency, SDR CASLAT)
010b: 2 SDRAM clock
011b: 3 SDRAM clock

2-0 Others: {78 011b RW

B LSRR ZEBiINER 03h, 7E SDR_INITDONE
(REG[E4h] bit0) #IREN 1 EHHE.

REG[E2h-E3h] SDRAM Auto Refresh Interval (SDR REF)

Bit iw BB MAME | FEUR
SDRAM RIEREzIRIFTAYE (SDRAM Auto Refresh Interval)
REG[E2h] ¥3RZ SDR_REF [7:0].
REG[E3h] X3izZ) SDR REF [15:8]
MEBRmIFTEY ) 24RHE SDRAM Refresh RUFEHA#IIES Row Size 3k
2.0 RTE, ZHIkiE, 2058 SDRAM 3EE 100MHz, SDRAM AYJR) 00h RW
#EEA Tref 2 64ms, FHH Row Size 34,096, HBAREBRIFHT
BINIZE/NTF 64103 / 4096 * 100*106 ~ = 1562 = 61Ah,
IEFFRR(E3h][E2h] FZIRTE 061Ah,
B RIS ESSZE 0000h, SDRAM HrRIFESWE
1k,

% 18-7: RRMTFETFaE REG[E2h-E3h] MISHERE

Model REGI[E3h] REG[E2h]
LT7680A-R
0Ch 35h
LT7680B-R
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REG[E4h] SDRAM Control Register (SDRCR)

Bit % BB RRAME | FEUER
7-4 | It bit[7:4] HEES O, 0 RW

Z&HIE (Report Warning Condition)

0: ZRIFEERRESIER,

1: fEREEHIHER.
EEFRMRIEN AR B RATFRIS AL (FTaEEEE
AR ZE 512bytes) | EEHBISAIFIASERE, 2R
SDRAM THEEERA EMEFANER, BBALESEHRBSWME,
MCU AU EIXMIRIEE . XN ESEF LABIREIXA bit
73 0 3ki5kR,
REETHENHNFES835E3E (SDRAM Timing Parameter
Register Enable, SDR_ PARAMEN)

0: ZIFETRAFNNFESHEFS.

1. FEREETAFNNFSHETSR.

ERFAGEHANEHBER (Enter Power Saving Mode,
SDR _PSAVING)

021 ML BaHANEHEET.

13 0 p9EAE: BRBHEBEER.,

HITETHAEFEVNBER (Start SDRAM Initialization
Procedure, SDR INITDONE)

0 B 1 B9 BEPTETREFIINER. B bit

0 1" RERETREFESWIRHRTLL 0 RW
WENT. —BHE 1 /5, SGEEESH

0.
120 B9 AFEEECRUFE.
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Y B RIFRT RS 1728 REG[EOh-E3h] HE24 SDR PARAMEN (REGI[E4] bit2) 73 1 BB,
REG[EOh] SDRAM Timing Parameter 1

Bit " B RAOME | TFENES
7-4 | KA 0 RO

Load Mode a5 $%l Active/Refresh ip SAIATE (Tmro)
0000b: 14 SDRAM FEHA
0001b: 24> SDRAM [EHA

3-0 0010b: 3 4> SDRAM [EJHA 2 RW

1111b: 16 4~ SDRAM [EJHH

REG[E1h] SDRAM Timing Parameter 2
Bit % BB HAME | FEURX

4 BIGhRIZRAEE (Auto Refresh Period, Trrc) g AW
Oh — Fh: 1~ 164 SDRAM FEHA. (41 REG[EON] bit[3:0])

3.0 Bt SELF Refresh-to-ACTIVE &3 SHIEHER (Txsr) 7 RW
Oh - Fh: 1 ~ 164~ SDRAM EHA,

REG[E2h] SDRAM Timing Parameter 3

Bit % Bg BIME | FEUSSU
- Pre-charge s SAIFEHA (Tre, 15/20ns) > RW

Oh — Fh: 1 ~ 16 4 SDRAM EHA,

WRITE Recovery Time (Twr) .
Oh - Fh: 1 ~ 16 4> SDRAM [EHA,

REG[E3h] SDRAM Timing Parameter 4

Bit i% BB ENME | FHUERS
4 Active-to-Read/Write BYZERAYE (Trep) 5 RW

Oh — Fh: 1 ~ 16 4 SDRAM EHA,

Active-to-Precharge RIJBJE (T
3.0 ge RYASE (Tras) 6 RW
Oh - Fh: 1 ~ 16 4~ SDRAM [EHA,

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -180-



JLT7680x-R TFT-LCD BN ZEHE A

18.13 GPIO =3

REG[FOh] GPIO-A Direction (GPIOAD)

Bit i B8 ROIME | FEURI
GPIO A [7] iith/#AiEH (GPIOA In/Out Control)
7 0: i, FFh RW
1: @A
6-0 | fEFA NA RW

REG[F1h] GPIO-A (GPIOA)
Bit i Bg HME | FEUSERE
GPIO A[7] #iE (GPIOA Data)
Write: i85 GPIOA[7] HIMHEEE.
Read: H GPIOA[7]isEEB ISR,
GPIOA[7] Ji@FE 1/0
6-0 | fEF NA RW

REG[F2h] GPIO-B (GPIOB)

Bit " B3 RAME | TFENER
7-0 | K= NA NA

REG[F3h] GPIO-C Direction (GPIOCD)

Bit % BB HIME | FHURR
GPIO C Aft/fAES] (GPIOC In/Out Control)
7-0 0: . FFh RW
1: &N,
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REG[F4h] GPIO-C (GPIOC)

Bit i BB FME | FEUEX
GPIOC[7] #iiE (GPIOC[7] Data)
Write: &% GPIOC[7] B9&HHEE.
; ~ Read: H GPIOC[7] EEUSAEYE. NA RW
7. GPIOC[7] RytHEES PWMI0] =51k,
GPIOC IhRERABTE PWM 5 SPI Master BITHAEHEE 1 ERT A REfE
F.
6-5 NEdzs NA RW
GPIOC[4:0] #4#E (GPIOC[4:0] Data)
Write: &5 GPIOC[4:0] AYiHEDE,
4-0 Read: Hi GPIOC[4:0] iEEUSNEIE. NA RW
GPIOC[4:0] 5 { SFCS1#, SFCSO0#, SFDI, SFDO, SFCLK } #=
S|#l, RBTE PWM 5 SPI Master HITHREHRZE L ERS A BEfE .,
REG[F5h] GPIO-D Direction (GPIODD)
Bit " B8 FME | FEUES
GPIO D Atgit/sNEEl (GPIOD In/Out Control)
7-0 0: i, FFh RW
1: BN,
REG[F6h] GPIO-D (GPIOD)
Bit i B8 FAE | FEUSEU
GPIO-D i (GPIOD Data)
Write: &5 GPIOD[7:0] RIHEIHEUE.
Read: g GPIODI[7:0] iEEUSAEIRE.
7-0 GPIOD[7:0] &5 PDI[18, 2, 17, 16, 9, 8, 1, 0] &£ =73|§], NA RW

GPIODI5,4,1,0]RB7E LCD FmEiiEaLeinny 16 8¢ 12bits By
BefEA, GPIODI7,6,3,2] MRBTE LCD FFEEUER IR 16bits
A9 BE(EF.

REG[F7h-FAh] k{EH.
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19. $H&ER

m LT7680x-R (QFN-68pin)

D - ~Nd
D2
68 Pin1l | 1 - il |68
1 o I . guuuuuuuuuuuuuauu i
2 (Laser Mark) » g ! -
=] ] ! d
-] 1 {=m
- < h (e
-] s S =
-} [am
w 2 E N Qo
=) d “ “
-] (am
-] (=
D d
-] d
=y [am
~ D /\,\‘:
! *fnnnnnnnnnnnnnnn’nn )
/ o] |- € - L b i Detail A
Exposed Thermal /
Pad Zone Bottom View
Ll'innnuDDDDDDDDDDUDU lv :<
TU < ////_\\\\ ///-\\\
(NN 00
\\\ /// QK*\* E“gl/’
240%240 22;*226
19-1: QFN-68Pin /MRIRTE
127~ PCB 75/SRT, LT7680x-R iEPEIEEAIESRE (Thermal Pad Zone) #4/RES S,
£ 19-1: QFN-68Pin RIT&#]
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
e 0.40BSC h2 0.10REF
Nd 6.40BSC
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#F19-2: HFRT
L/F &R | 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. hEFiCHR
= 20-1: MBBIRFCH
kR B Z#% A M B KR iR BB
V1.0 2017/8/1 LT7680 Preliminary Release
g = plehEe 4
Vi1 2018/5/1 1I,&% 6.1 w E\j‘%ﬂlﬂf:.%-?é? OD (Pagel19) K& 34
AHEMEERIHEN (Page20) .
1. HEER: EIISTNESEEEINRR.
2. 1BM3K 4-4: HPMERER1T Flash / SPI Master {5
5.
5 -2 BE&% %F) ,
V1.2 2019/1/8 3. 1BfR 5-2: MSSHm ()

4. (EM[E 7-4 MCU’s 12C BY=E]. B 15-6 ~
15-9 SPI [AFA9RTFFE.
5. ¥ 10475 12C Master

6. k& 13.13 7 12C Master 1728
V1.3 2019/8/19 H#H0 LT7680+ =GR {=E.,

1. 23056 13.1 TTREFRERREA

V15 2020/4/28
ad 2. 5% 13-1~8-4, HONE 13-1B
V2.0 2020/7/15 1. {55 MCU S0 E
V3.0 2022/4/18 1. EEBEiest
21. hRii5E8

AXHZIINBTRIHHSHE, EREEHEEMBEEAEARIFSHRNTE. AHCHZERE
REEL2IRY, BRERTHFSAHERRBRMEAFEBEARE, HRRENNAEFXATS

%, KAFSENMRULLRNAREFAREH—SEYN. FAFESMREBEASSBAIER FTERE MR
HUEESUFRIRE, BXREHTRER, BhEEAIAMLE Https.//www.levetop.cn

LT7680x-R_DS_CH / V3.0
e

©Levetop Semiconductor Co., Ltd. Page -185-


https://www.levetop.cn/

	1. 芯片介绍
	1.1 内部方块图
	1.2 系统应用方块图
	1.3 型号信息

	2. 功能简介
	3. 芯片脚位图
	4. 引脚信号说明
	4.1 MCU接口设定信号（2根引脚）
	4.2 MCU串口信号（5根引脚）
	4.3 LCD屏接口信号（22根引脚）
	4.4 外部串行Flash/ SPI Master信号（5根引脚）
	4.5 PWM信号（2根引脚）
	4.6 GPIO信号（7根引脚）
	4.7 复位信号（1根引脚）
	4.8 电源与时钟信号（25根引脚）

	5. 电气参数
	5.1 极限参数
	5.2 静态电气参数

	6. 时钟信号与复位
	6.1 时钟信号
	6.2 复位
	6.2.1 电源开启复位
	6.2.2 外部复位信号
	6.2.3 软件复位


	7. MCU接口
	7.1 MCU串行接口
	7.2 显示色彩的数据格式
	7.2.1 不含混合位（Opacity）的色彩数据（RGB）
	7.2.2 含不透明度（Opacity）的色彩数据（RGB）


	8. 显示内存
	8.1 显示内存的数据结构
	8.1.1 8bpp显示数据（RGB 3:3:2）
	8.1.2 16bpp显示数据（RGB 5:6:5）
	8.1.3 Index含不透明度显示数据（RGB 2:2:2:2）
	8.1.4 12bpp含不透明度显示数据（RGB 4:4:4:4）

	8.2 调色盘显示数据

	9. LCD界面
	10. 显示功能
	10.1 彩条（Color Bar）显示
	10.2 主视窗Main Window
	10.2.1 设定图像缓冲区
	10.2.2 写入及显示主视窗图像
	10.2.3 选择主视窗图像

	10.3 画中画（Picture-In-Picture, PIP）
	10.3.1 画中画（PIP）视窗的设定
	10.3.2 画中画视窗显示位置与图像位置

	10.4 旋转与镜像

	11. 几何绘图引擎
	11.1 画圆形与椭圆形
	11.2  画曲线
	11.3 画矩形
	11.4 画线段
	11.5 画三角形
	11.6 画圆角矩形

	12. 区块传输引擎（BitBLT）
	12.1 选择BTE起始位置
	12.2 色彩调色盘内存（Color Palette RAM）
	12.3 BitBLT操作
	12.3.1 结合光栅操作的MCU写入
	12.3.2 结合光栅操作的内存复制
	12.3.3 矩形填满
	12.3.4 图样填满
	12.3.5 结合Chroma Key的图样填满
	12.3.6 结合Chroma Key的MCU写入
	12.3.7 结合Chroma Key的内存复制
	12.3.8 扩展色彩
	12.3.9 结合扩展色彩的内存复制
	12.3.10 结合透明度的内存复制
	12.3.11 结合透明度的MCU写入

	12.4 存取内存方法
	12.5 BTE透明关键色（Chroma Key）比较
	12.6 BitBLT功能详述
	12.6.1 结合光栅操作的BTE写入
	12.6.2 结合光栅操作的BTE内存复制
	12.6.3  结合Chroma Key的MCU写入
	12.6.4 结合Chroma Key的内存复制（不含ROP）
	12.6.5 结合光栅操作的图样填满
	12.6.6  结合Chroma Key的图样填满
	12.6.7 结合扩展色彩的MCU写入
	12.6.8 结合扩展色彩与Chroma key的MCU写入
	12.6.9 结合透明度的内存复制
	12.6.10  结合透明度的MCU写入
	12.6.11 结合扩展色彩的内存复制
	12.6.12  结合扩展色彩与Chroma Key的内存复制
	12.6.13  区域填满（Solid Fill）


	13. 显示文字
	13.1 内建字库
	13.2 自定义字形
	13.2.1 8*16字型排列格式
	13.2.2 16*16字型排列格式
	13.2.3 12*24字型排列格式
	13.2.4  24*24字型排列格式
	13.2.5 16*32字型排列格式
	13.2.6  32*32字型排列格式
	13.2.7 CGRAM的初始化流程
	13.2.8 使用Serial Flash进行CGRAM的初始化流程

	13.3  文字旋转90度
	13.4 字体放大与透明
	13.5 字体透明
	13.6 文字自动换行
	13.7 字符自动对齐
	13.8 光标
	13.8.1 文字光标
	13.8.2 图形光标


	14. 脉宽调制-PWM
	14.1 PWM时序来源
	14.2 PWM输出信号

	15. 主模式串行总线（Serial Bus Master）
	15.1 开机显示
	15.2 SPI Master
	15.3  串行闪存控制
	15.3.1 外部串行闪存
	15.3.2 串行闪存在线性模式下的DMA传输
	15.3.3 串行闪存在区块模式下的DMA传输


	16. GPIO接口
	17. 电源管理
	17.1 正常模式
	17.2 待命模式（Standby）
	17.3 暂停模式（Suspend）
	17.4 休眠模式（Sleep）

	18. 寄存器说明
	18.1 状态寄存器
	18.2 组态寄存器
	18.3  PLL组态寄存器
	18.4  中断控制寄存器
	18.5  LCD显示控制寄存器
	18.6 几何图形控制寄存器
	18.7  PWM控制寄存器
	18.8  区块传输引擎（BTE）控制寄存器
	18.9  串行闪存与主SPI控制寄存器
	18.10  文字引擎
	18.11  电源管理控制寄存器
	18.12  显示内存控制寄存器
	18.13   GPIO寄存器

	19. 封装信息
	20. 版本记录
	21. 版权说明

