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1. ShRE

LT7689 E—x=xak Uart TFT BBOFEFISH. HAEEST Cortex-M4
MCU X 2D TFT B R7RNERes, FEAITHEER IR Vart BO@EM, 1LEmR
MCU & @SR OESHEEEZNEEERRIEREIE TFT FL. BRTEw
=3EE ARM4A MCU Z5b, PIEBRREAIRBEEIAZINER. PIP (Picture-in-Picture).

JLEVETOP
LT7689

- a4l — o — Uart -
JVSEFALESINGE, ST TFT B0, RIEE MCU SNBEF SRR N

RIATIE), LT7689 IFHNRm#ERH 320%240 (QVGA) El 1280*1024 (SXGA),

16/18/24bits B9 RGB T~ F.

LT7689 MZPAY M4 EHAATX 150MHz, &% 508KB Flash, 256KB SRAM. 2D EF/IMiEE;REE.
128Mb S/R"TE, 2t SPI Flash #2200, FRREEEMEFIEINER SPI Flash MER. ahE. FEEER,
LT7689 FILARCS FRFHEESHA FFAM Ul 4Riget (Ul Editor) . ##E%4+ (Ul Emulator) , EHEERMN L
TR Ul BrfRErs, BEdsiNERIEaiEE RS, GIF siEExR. BilERER. #HERE
™ FRIEBERR, PIOCEE. HEE. B, HFe. B8 ER. THIEER. ZEIES. STE
M. TEEF, RESHESmIDRINeeVEHIMEREE. RTEOR Vart BifliE0, LT7689 M2 HEZ4HY
SCI (Vart) #ORLUEEANIESRR. WIFi REEM, thigft USB#20O. SD < (SPI) , al{EASMdE L
A9 DAC 20, =N AIN, PWM K2 INT fRirSsiz], XEADRILAREREE 10 #20, RitEH RTC B,

HTFAEEAEM Flash & SRAM, LT7689 tBRILMER—Nms TFT $=HI2sA93EE MCU kEF, oRgt
MEfINES |2 (BTE) . JUARES | EEFERIEE. BEEs. EHE (PIP/FEEHE) REFESIER
TR, AEER. Bk EfZ%. BE. =/BF. 5. B, ERR. RIS, LT7689 EAMNE
TIEEIEEIES AR TFT-LCD R F=mL, NSNERERE. RFENGEE. EtEmiR. SIheEES
M. TldzHl. BFYEE. EFERSIRE. LIRS, ZTRIRE. KBX. wREERETR.

2. RENARRE

___________________________________________

I
Vo[ wari BLE |
: Module Module o Fanspeed Record Table :
Main System [ H H I ’ '
L Vart 1 ; ? s ( :
- 1 N4/ !
MCU [« LT7689 e s N
! POWER ‘g \ T o :
: & . ‘ I |
1 -
= ]
unn'g : sD SP| ON Voltage Level Strength Level : :
(Upgrade) : Flash 1
I {Gprace) LCD Module !

2-1: LT7689 i 8BEERFRERL
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E LT7689

2-2:

SPI
W

LCD Module

LT7689 RBEHERFEIRE

{
: )

:

SCI#2 SCI#3 SPI#1
Host -
MCU SCi#1
m‘ . USB SPI#3 PWM/DAC SPI_Flash 12C | >
Touch Panel
v 3 y
1/0
ool
2-3: LT7689 M5
= ]
3. &R
512KB Flash 256KB
5 v T o | o
Interface BitBLT ”| Driverl/F
*
Graphics S
Control
Unit 8Bit
MCUI/F
SPI
WDT > UsB Master
LDO B 12C
FontROM
oK PLL Register "
RTC |Ge“mto osc. —>{ 12BitADC ;
CLK L PWM
UART (SCI) * 3 PWM Gen POR /o <

3-1: LT7689 W& IRE
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4. TNREREITN

Fi8iE MCU RE
m 7iF Uart, USB#20.
B RESEE Cortex-M4, 35 150MHz,

USB &Ml
B 37#%F USB2.0 Full Speed,

SCI (Uart) R|
m {2 3 48 SCI (Serial Communications
Interface),
B ONERSMNB SCl O Z TTia 2iEtR

A=F
m MCU g 508K bytes Flash,
® MCU E 256K bytes SRAM,
B TFT #=HI28RE 128Mb HIERMWTE (Display
RAM) ,

EREFHIERE
Tbpp : 8@ (1bit/&=R) .
8bpp : B RGB 3:3:2 (1 byte/f&X) .
16bpp : %6 RGB 5:6:5 (2bytes/{&x) .
24bpp : % RGB 8:8:8 (3bytes/GEH 2
4bytes/I&X) .
> Index 2:6 (64 R5|B/%%, EHEREN)
> ORGB4:4:4:4 (4,096 E3|&/18&, SiEH
EREH)

ERIEOS S
m 373516, 18, 24bits RGB EOEIR.
B RROPER:

> QVGA : 320%240 TFT &

> WQVGA: 480*272 TFT ¢
> VGA :640*480 TFT &
> WVGA : 800%480 TFT B#
> SVGA : 800%*600 TFT #
> XGA : 1024*768 TFT F
> SXGA : 1280*1024 TFT ¢

SRIEE

B SOHHERETRTEN 41 32*32 IEIRSER.

B REEIRRINEE: BRI 2ATF LCD
ERANMIER, XERGRLUEEESELE
BRI,

B EMHEGE (PIP) B7R: XFH PIP IEX
1%: BFEK PIP IBEREFIENLE, M
PIP1 IE T~ E PIP2 BRI LZ.

B YREZERERNEE: JUERERETXZE]
MERTE, XEIERIEE ZE R,

B STRFIGRERT IR B EHRIHEE,

B TRRGAIIER. EESKEEIR SR,

B R (Color Bar Display) : 1E&BA
EERNEFE NSRBI MR AL
MRS, BOADHERS 640%480 &E.

B SOHFFERINEE,

XR{E@mEIEE (BitBLT)
9% 2D BitBLT 3|2,
R EERIS FIERIRE.
IRHEEIRERIR,
SLUEFFNEIZRIETIRE:
> 12EAPENRY 8*8 EEL 16*16 B,
B RN EGS R — NERTNEE:
> BEREIEE (Chroma-Keying) : 1RiE
ERESEGRSISEN RGB BIBRS
> B R&ERES (Window Alpha -
Blending) : REIEEXEHNANEHER
ATNEGRE.
> B ERBREEBEER (Dot Alpha -
Blending) : 1R#E RGB & RIERERE
RTMBEBRES.

N{IERINESS
m RHES. L. M. WE. SR, B
FE SR EIRE,

LT7689_DS_CH/V2.2
______________________________________________________________________________________________________________|
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BRXFIIEE
W P9E ISO/IEC 8859-1/2/4/5 9 816, 12*24.
1632 8L,
B RHERERENFEFAEEET (8*16,

12+24, 16*32, 16*16, 32*32) ,
W 375 48%48, 7272 K2EIF,
m RATRRR TR
W STFEESKERATE (¥1,%2,%3,*4 ) .
W STRENTF 90 EhiEst.

AES/DES &iXInE
m SZiF AES/DES tREENIETIREEE,
m i ECB/CBC/CFB/OFB/CTR &=,

B TURIREE (CRC)
m 8 17/16 {i1/32 {i7 CRC 184F.
m 375 DMAC / SPI %H,

SPI Master R
B TFT EFZINRSHRALIMNEBER1TINTE (Serial Flash)
HIESHEEEE X,
m Bt 16bytes EEX FIFO J 16bytes EA
FIFO,
B 7£ Tx FIFO 52£i5=# 8 SPI Tx/Rx 5| R BT

SR,
B RHERSN 2 ABFRETRE SPI RO,
12C R|

B MCU 24t 12C 2ZO55MB 12C THEEE.
B RREERRTL (100kbps) SHREERIER
(400kbps) .

PWM HHE
® MCU 24t 4 4 PWM 0,
B TFT =5I289%E 2 4B 16bits 1T#4=8, =2t 2
PWM #ithz M.
B AR TIFEHAE.

RERESRE
m MCU RETIRM 11 DhiaAEO.
m TFT fHIRSIRAL 1 sRimtEn.

GPIO FRE
B MCU &ZaR4 10 4 GPIO #0.
B TFT i=HIssRZ iR A 14 4 GPIO =0,

RIBARE
B MCU 24t 2 1 ADC FEHIEsm AR,

=P Ee

B MCU 2t BIFFREN. SMBEMmAN. K

Shu. B S 1 BEENEN
B TFT =HIsHR BRSNS, JNEREEERA
RS E L
=Lzt
B iRft 3 MEBER: /I (Standby) | AER
(Suspend) SikElR (Sleep) &z,
B STISER MCU DREE,

B3 (Clock)
B MCU 5 TFT $555S85m7 A4,
B MCU WS HESHT(150MHz) AT
W P9 RTC. 4MEB 32KHz SAHRERES.
W TFT #5289 aTRZRAL PLL, 1RAtPIERATSH.
HNER LCD B, POEREE/RPI7HT R,

FETR{ R
m VDD HBfE: 3.3V +/- 0.3V,
m E 1.1V, 1.2V, 1.8V LDO,

ST
B QFN-96Pin (10*10mm?) %,

T{ERE
m -40°C~85°C,

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT SBORSEIRE

5. ShEMuE

=)
== 2 o
— §U§§H|§\HI -—1|§| -—1I-—1‘
T@ONAE A ¥ z 88 4 a a o e =
R = vioJ oW o> v [=]
o000 bn [=] ouvn w oo =
fecocesfEPerfrEEsSS5z2588556¢=

PD[5] SFDO
PDI[6] SFCLK

PD[7] SFCS1#

PD[8] SFCSO#

PD[9] INT#

LDO4 V18 GINT[15]/ PWM_M3

L LEVETOP o
PD[11] DM

PD[12] LDO2 V11

PD[13] OTG_ID

PD[14] AVDD

PD[15] RTC_XI
PD[16] RTC_XO
PD[17] VBAT

PD[18] TXD2 / GINT[5]
vDD_1 GINT[4]

PD[19] RXD2 / GINT[3]
PD[20] RXD3 / GINT[2]
PD[21] TXD3 / GINT[1]
PD[22] XTAL

PD[23] EXTAL

TFTXI S53#
TFT_XO 12€_CK

VDD 1 12€_SD

Thermal Pad(VSS)

0 — Y . — a
CMC O S BB N BTSSR EERSESAO N T
>_‘uomm§ﬁﬂp—._‘._‘._‘>zz>omum>ﬂ>
=] n = OzEEEZFSCg XU =]
Tz = = >5Z2zzSYY=u <Y 3>3
o = 0= == [a)ya] < g)O o
A O NEECRCRT) < < b fal )
= ~ Mo~ Y~ = =

g Qoxd

z wgal

= =SS

= =

a a

5-1: LT7689 S|i#IE (QFN-96Pin)

LT7689_DS_CH/V2.2
-
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JLT7689 Uart TFT SBORSEIRE

6. S|RSS1%EA
6.1 SCI (Uart) BOES

ZF 6-1: SCI (Vart) 28OS
= L 1/0 Ih && i BB
ROIE(E (Vart) #1 IZUSEHERA
7 RXD1 WSS BT SCI #1 BKESEURHmA, TBTERIMNB SCl #EOZ
Toi LR,
ROIE(E (Vart) #1 XSz
8 TXD1 O | IMESAT SCl#1 KixsssiEng, TRTEREING SClEOZ
Toi LR,
ROIE(E (Vart) #1 IRUSEHERA
32 RXD2 WSS RTF SCI #2 SRR, EHMER MCU f5F:81R
B, AVERTER GPIO B2l A0 GINT[3]ER.
ROIE(S (Vart) #2 ZiEEuENE
34 TXD2 O | IMESHAT SCl#2 KixseEmy, 2LMMEE MCU S1E8I8
E, LAVERZIER GPIO Si2hliANEO GINT[SEMA.
BE(S (Vart) #3 $RYSEUERA
31 RXD3 l HES T SCI #3 ZUEEEURIAN, LHAEE MCU NE7F2818
E, LAVEREZIER GPIO 2 lAED GINT[2)EMA.
ROIE(S (Vart) #3 ZiXEEuEiaE

30 TXD3 O | ILESAT SCI #3 RixessRmT, LhpIE MCU NEESRIR
€, BAEEAEIERT GPIO Bt Z O GINT[1]16ER.

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|
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JLT7689 Uart TFT SBOREEISH

6.2 LCDEREAOIES
% 6-2: LCD FEOES

Hs SIREFR 1/0 I BE i BB
LCD RS2
RHEHES TFT-LCD RRIEIER %, IERSFaakiREiERE
STRIAY RGB F2%,
Pin TFT-LCD Interface
Name 16bits 18bits 24bits
PDIO0] GPIODI0] 2]0]

PD[1] GPIOD[1] B

PD[2] | GPIODI6] B2

PD[3] BO | B3

PD[4] B B4
|

PDI5] B2 BS
PDI6] B3 B6
PD[7] B4 B7
PDI8] GPIOD[2] GO
PDI[9] GPIOD[3] G1
PD[10] Go G2
PD[11] Gl | G3
PD[12] G2 G4
|

93~89,| PD[23:19],
87~79,| PD[18:10], O

77~68 PDI[9:0]

PD[13] G3 G5
PD[14] G4 G6
PD[15] Gs G7
PD[16] GPIODI4] RO
PD[17] GPIOD[5] R1
PD[18] | GPIOD[7] RO R2
PD[19] RO | R R3
PD[20] RT | R R4
PD[21] R2 R3 RS

|

PD[22] R3 R4 R6

PD[23] R4 R5 R7
2 LCD ®E 4 16/18bpp IhaetEZAT, BLE PD AT #E X /3 GPIO
5|8,

LT7689_DS_CH/ V2.2
]

© Levetop Semiconductor Co., Ltd. Page -13-



JLT7689

Uart TFT ROREHIGH

K= SIS R 1/0 I &€ ix BB
LCD REHEAIHNES
65 PCLK O | REEMMESEEEERAN TFT B3OS, ESAR
8 PPLL 3RE0F=4E,
6 VSYNC o LCD EEHRZEES
FEHEHEE VSYNCIEESERN TFT IKazzEOM S,
63 HSYNC o LCD KFEREES . o
IKFEEERES HSYNC iEEZEEMAR TFT IkshiEOMS.
64 PDE 0 Lcb ﬁ%mﬁﬁg .
SEESEER TFT RO EiEE SR FERES
6.3 SPI{ES
#%£6-3: SPI{E=S
K= SIER 1/0 I 8¢ i BB
SPI #1 RITHIHHES
3 SCK1 o WES5 1 48 SPI fURTEMES4t, TRTEZIMNB SPI 2
Az ot a2 sk,
. sS4 o SPI #1 SHIZIFES
=25 148 SPI BB R,
4 MOSI1 0 SPI #1 MEIE@LIES
=S5 1 48 SPI HiHEUE,
6 MISO1 I SPI #1 BURIBAES .
HWAEEAE 148 SPI BhZBEUERAN. 5 DB4IEESHE.
SCK3 SPI #3 BRITHIHMES
10 GINT[9] 0 WSS 95E 3 A SPI pUBTHMESHE, ATRT &SNS SPI 2
OB e EER, SIS GINT[9 AHZRII.
27 SS3# o | SP/#3ERIBRIES
=S5 3 4B SPI 9.
MOSI3 SPI #3 RIENER LSS
11 GINT[11] o HWAESAE 3 A SPI HHEHE. SIS GINT[111AHE=H
v
MISO3 SPI #3 IEHERINGES
12 I WES/5 3 42 SPI HHEEE. SIS GINT[10] 5=
GINT[10] i

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT SBORSEIRE

6.4 4MEBERTT Flash (55
7= 6-4: HMiBEETT Flash (58

Hs S|HIEF I/0 1) g€ i% B8R

SFCS[0]# 2B Serial Flash #0 EK SPI #0 SHERES
1 eriocp) 10 | H{E2% LT7689 PIEREY TFT E5ISERTeE, tNSRER/T SPI ThAS
WEERE, MUAJLUSIES BRI GPIOC[3], BAIAJIIAIIRE.

SFCS[1 ]# 9"%5 Serial FIaSh #1 ﬁ% SPI #0 EH‘&E%‘%
46 GPIOCH4] 1O | IS LT7689 ERAY TFT #=4IS8RTisH], WNSRE4T SPI ThaE
wWEERe, MBETLUEIES IBIigR9 GPIOC[4], BRIASMIAINGE,

9pEB SP1 BRITIRE(ES
SECLK IS IR EBTRFMESE, A LT7689 PIERRY TFT =HIs8FmE
47 GPIOC[O] 10 | #l, EZZIINEB Serial Flash g2 SPI &8,

ANEREAT SPI ThRetkEERe, MIRJLASILS [BPiRAk/ GPIOC[O], X
INJTHEINTIEE.

LT7689 iy SPI #iEiatiES / £mMBA (MOSI)
E579 LT7689 (NERHY TFT $=HI8RmEEl, MHEuRERISNER
Serial Flash 8,2 SPI 4H{4,
SFDO EigR; (Single Mode) : SPI Flash 8 SPI B{4H9%0RAN, X
48 GPIOC] 10 | FLT7689 M=EEHH.

W&, (Dual Mode) : B{ESHBIENAEIE#0 (SI00), {1EH
47 SPI Flash DMA &= TE®.
WNERERYT SPI ThAEHRZERE, MIRTLASILLS IRIiRALS GPIOC[1], X
VLTI R
LT7689 kY SPI #BEAES/ EWANEE (MISO)
HES4 LT7689 WERAY TFT =HI28FriEsl, HBSNEERY Serial
Flash 22 SP| E{4SEVEEE,
SED| s, (Single Mode) : SPI Flash 8% SPI A{FAEUERIH, XT
50 GPIOCE2] IO | F LT7689 Ti=SEEHA.

W&, (Dual Mode) : BESHEENEEUE #1 (SIO1), (£
EE1T SPI Flash DMA &=, FEL,
WNERERYT SPI THAEHZERE, MIRTLUSILLS IRIiRALS GPIOC[2], X
VLTI R

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT SBORSEIRE

6.5 PWM(ES
#£6-5: PWM (55

He SIHIETR I/0 1) #E i BR

TFT PWM #0 iiHES

HAES75 LT7689 AIERHY TFT =HIRRAIZRaRAmER], J—a]
EFR) PWM BIHES, ATLARSRIEH TFT FRAvEyCaaEm

TFT_PWMIO] A%, TFT_PWM REHEICET 2 TFT 1251280572 RIRE.
60 INITDIS IO | TFT_PWMI[O0] iXtR5|HITEENI (Reset) FIHBHZARINITDIS [FF
GPIOC[7] MR 51, SRR SEIENRERAROARERL, MREN [FF

B e, ANRBHMEB LHERFE, NER/EHAR SN
EEEBAI, BPA [FHNESR] ThEewfEse (Enable) .

3 I#SGPIOC[7] H=,

TFT PWM #1 iH(=S

S5/ LT7689 AIERAY TFT ixHI8snIssFasrmiasl, A—1
61 TFT_PWM[1] | 10 | #2F4kAY PWM BI(ES, aILARESKIES TFT RAVE e 25N
A, TFT_PWM[1] ISR rTEH TFT 5512595788 Rig

*Eo.
MCU #=#a9 PWM1 BHEES
5 PWM_M1 0 B[{ES PWM #iHE 2 GPIO {#/, HREE MCU S7EERISTE.
GINT[13] e O RN A IS —EERRHMESE (8~12MHz) F
TFT BHMESHAL - TFT XI, EIHS GINT[13] 9= 51,
PWM M2 MCU =g PWM2 i HB(ES
13 GINTE1 B |0 | BI¥E8 PWM #itHER2E GPIO {#F8, RS MCU S7788KIR5E.
SIS GINT[14] AHZ=/HINL,
PWM M3 MCU =589 PWM3 ig(ES
43 G|NTf1 5] 10 | °IYE8 PWM fiHEk2 GPIO £/, HAES MCU FFE8KIRAE.
IS |H1S GINT[15] 9=/,
6.6 USB(ES

#+=6-6: USBEOES

=] C =4 1/0 In gE % BB
USB #{iiEiix (Positive)
42 DP |
O | i UsB 2t DP p1ES.
USB #{iEi% (Negative)
41 DM |
O | i3 USB HiEis DM pise,
USB 1€l
39 OTG ID IO | Itk ID {SSFskig= Mini USB #BELAY ID K7, MHIETAEIR
BENIRER.,

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|
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JLT7689 Uart TFT BORSHISE

6.7 GPIO 5Hi{ES
#*=6-7: FERES
HS L 1/0 Ih && i BB
GPIO/INT #1 (=

30 GINTI[1 10
1] AI{ES GPIO ShErhURAA . GINT[O] 5 TXD3 Jytt=spiafs,
GPIO/INT #2 (=
31 GINT[2 [@]
le] AI/E% GPIO SRR\, GINTIO] 55 RXD3 St=pif,
32 GINT[3] 10 GPIO/INT #3 (=

BJYE/9 GPIO B2l N EFS, GINT[0] 5 RXD2 AFH=HM,

GPIO/INT #4 (8
33 GINT[4] 10 | AI{EX GPIO E2FHrEIAGER, MAAE MCU iREZIEEEH
51, GINT[O] 5 TXD1 =R,

GPIO/INT #5 (58

34 GINTI[5 10
] BIE GPIO SR BRI N, GINTIO] 5 TXD2 HEtespisf,
GPIO/INT #9 (=2
10 GINT[9 (@)
ol BI/E% GPIO SRk G, ILEIS SCK3 FELapfr,
11 GINT[11] 0 GPIO/INT #11 (5

BI{E7 GPIO B2 i\ e, ItLRS MOSI3 =R,

GPIO/INT #10 {55
BIYEJ9 GPIO B2 A\ ER. IS MISO3 Jutt=R{.

12 GINT[10]

GPIO/INT #13 (58

2 GINT[13 10
3] AI{E GPIO ShErRNF AR, M5 PWM M1 Stespfr,
13 GINT[14 o | GPIO/INT #14{ES
(4] SI¥EY GPIO SRR rRMFANGER. IHIS PWM M2 Jttaspigf,
43 GINTI[15 10 GPIO/INT #15 &%
(15l SI¥E GPIO SRR rRMFA NG, IS PWM M3 Jottespipfe,
]
44 INT# O | & TFT I=HIEENPIEM 2L, HIZRERRM, BAR=4
— AT MCU,

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT BORSHISE

s SIBI=R 1/0 1D &g ik BB

GPIO tH/SANES

HASS79 LT7689 PIERAY TFT Z=H2sa0SFaafmizhl,
GPIOC[7] RYmILHEERES TFT_PWMI0] H=5|H).

60, 46, |
45 5o | CGPIOCI | | GPIOCIIRERASTE TFT PWM 5 SPI Master AIIBERARIERTA
48 47 | GPIOCIA0] Bef#F3; GPIOC[4:0] 5 { SFCS1#, SFCSO#, SFDI, SFDO,

SFCLK } H=5|f), RIB7E TFT_PWM 5 SPI Master BITHEEMH
ZIERAREER. XS MY HARIIRIEH TFT EHR0ET
RREIRTE,

GPIO Hith/BNES

ItHfE579 LT7689 IERRY TFT 1=HI2sRYE 17z,

GPIOD[7] RyIti#ES PD[18] #£=5If). GPIOD[6] Ryt
#¥ES PD[2] H=3I/,

GPIODI7:6] RETE LCD FHaEiER\ERiRRY 16bits BRI BEE

F. X5 |HRmEENTEH TFT 52805 F KR E.

87,70 | GPIODI[7:6] 10

6.8 EHiti=FlES
#* 6-8: Hft=HIIES

HS L 1/0 Ih & i% BB
12C RIEpES
26 12C_CK 10 | KEEA 12C RHMES, ERBEAFENABRSRE LN 12C Aig
=5.
12C #iRIES
25 12C_SD 10 | IEEA 12C HEURES, FREIFENABIRELMN 12C £iE
=5.
Ela
18 DAC OUT O | KA LT7689 {rEES4E , AI/E St H ek FRES L fthinhl
SS6ER.
16 ADCINIO0], | ADC (Analog-to-Digital Converter) &6
15 ADCIN[1] 79 ADC g9t , EIRES MCU ROB1FEERIRTE.
IRERIRNES
20 WAKEUP Ltt79 LT7689 RUNREESIN , TEER R AA{ES SD & (SPI &)
=S,
19 RST# SHHaNES N )
2 RST# = 0 Y, 1EXIAES MCU F=EERahfE.

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT BORSHISE

6.9 HESHMES
#* 6-9: HESHMWES

RS SIHER 1/0 IN &€ i BB

galE (Crystal) / B3HMESHA
IS |[ENEEESMERERIR, IER TFT i=HIss I RIRFEBIRMANGES,
94 TFT XI HEAERBIRSEEI/IBHHESTLAHLEHEAN, BEH
PWM M1 HHATHESIEZILLE, 8BiREZE (0SC) SBEE
8MHz ~ 15MHz Zjal.

el (Crystal) Hth

95 TFT XO 0
- I3 | BIEEEINIBERIR, ISR TFT 4 s I RIREIREHES.,
37 20K XI 32.768th ERiRIMA .
- RTC BI$MSS, 65 |MEEZ=IMNGDS 32.768Khz &,
32.768Khz SiRisE
36 32K XO O | RTCHsEE, 13 MIEETIME 32.768Khz BiF.
29 XTAL | USB BfMES, LE5(HIERESMNE 12Mhz Bk,
28 EXTAL O | USBRHMSS, IWSIHNEZEZSNE 12Mhz BifR.
3.3V~3.6V HithEiFiaA
35 VBAT PWR
MINEIS R A RIRRMERRE,
3 ~5V EiFEaA
21 VCC35 PWR
S5 3 | BlimAIME— 10uF F1— 0.1uF JEREEAZis,
51, 52,
55, 57, VDD 1 BWR 3.3V m;ﬁm): (TFT) o ~
59, 67, - I3 [RIZRIME— 0.1uF JEREE R, FiRRMRRE.
88, 96
9,23 VDD 2 PWR | 3.3V EHiFESBA (MCU)
14; ; 7 AVDD 3.3V HF#EA (Analog)

1.1V R E#1 (Flash)

SRR 5 | R IMNE— TuF F0—1 0.1uF JEREE AR b,
1.1V BzAiR#EL#2 (USB PHY)

S5 E |l AIME— TuF FI— 0.1uF JEiREE A EtE,
1.2V BEEiERL#3 (Core)

I3 | BIHAINE— 4.7uF F1— 0.1uF SRR Eib,

24 LDO1 V11 PWR

40 | LDO2.V11 | PWR

22 LDO3 V12 | PWR

. s[EtanHH #
1,54 LDO4 V18 | PWR 1:\' W&f@ﬁﬂj 4 e
58, 78, - RIS | lmAZRAME— TuF F1—1 0.1uF SRR EtE,
53, 66 VSS PWR | GND it

Ve ) e

0 Thermal Pad -

IC RURSERERRES, WIRERIEID,

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT BORSHISE

7. BSRE
7.1 RRSE
% 7-1: BSRRSHE

TS S ik S8 ® 8 (i
Voo FRRFE -0.3 ~ 36 Vv
Vin EZIEEMANRBE -0.3 ~ VDD+0.3
Vour iR HEE -0.3 ~ VDD+0.3

Po =P N3 <300 mwW
Topr TERESEE -40 ~ 85 °C
Tsr fEFRE CE -40 ~ 125 °C
TsoL RaEERE 260 °C

B RARREREBHZTIEEEN, ShERERA. #EETEERREEZeERN, =
HINREIER, B A2RIEHE M BItREET. BRSHEN TR LIFeERFBEERIE
KFEMREEHRIAEG TNERMZAESEITE. MTREELTRENSE, FEArT
RIEERE, (BHMAAERIERIRT B HHRE.

72 HBSSH

7S Sk F # |(BI)JvE|HEE| RX(E| Al
Voo1, Vop2 T{eBE 3.0 33 3.6 Vv
Cvop REES 1 - 10 uF
lorr T1EREIR il 60 mA
IsTs FFHNERIR vl 30 mA
Isusp RARERIR 1 10 mA
Istp REARFE R il 7 mA
Trmp ERIR_EFHATIE) VDD Ramp 35 [ ms
Upto33V
fARES PLL
Fosc SR (0SC) $i% Voo =33 10 MHz
V, &2
Fvco VCO HtHsmER 100 500 [MHz
Tiock Lock Time 3 500 | us
CLKmpLL MPLL fitHsmE (MCLK) VDD =33V 133 [MHz
CLKcpLL CPLL tiH3R= (CCLK) VDD =33V 100 |MHz
CLKppL PPLL fiHsmE= (PCLK) VDD =33V 80 |MHz

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT SBORSEIRE

7S & R F & |BME|HEE(RXE| B
B0 MCU &\
CLKspy SPI BINSER 50 |MHz
Hitig A RE (CMOS 3-State Output pad with Schmitt Trigger Input, Pull-Up/Down)
ViH BMNBEEBAL 2 3.6 Vv
Vi BN{REEAL -0.3 0.8 V
Von il a1 2KV 2.4 Y
Vol ety [RM== RV 0.4 V
Rpu hiespE 34 411 64 KQ
Rep THRIFEFE 33 44 79 | KQ
Ve rEERL A BRRISEE 1.5 2.1 Y
VN TR A RS ENERIRE 0.8 13 %
Vhvs IRitEERE 200 mV
LAk BWNIBEIR -10 +10 | pA
Vsiew BBE LT/ TRERIER 1.5 V/ns

(% Voo = 3.3V, Ta=25°C)

1 EREOMAEIE T, LSO SPIEOM.
RR 2: [ERRIRRIAYES ERR AL,

x oL A—] ol o
Ry C, L

1
fEE: R1 =50Q (25-100Q) , L1 =34mH, C1 =13fF, CO = 2.8pF
7-1: BIFSHEEE

7 30 NEIREEINES PLL BisErIR it rS A 2 AIRIIE,

2= 7-3: #pH=# (Thermal Characteristics)

= S2HHER 2B B (i
ReJC #FH: Junction to Case 3~8 °C/W
ReJA #MPE: Junction to Ambient 20 ~25 °C/W

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT SBORSEIRE

8. ILNEEisER

LT7689 HEBEEE T BB Cortex-M4 MCU & TFT EFZINEERS, th MCU BOERER S RIE SRR
LT32U03 1HE, HEINgELIERES% LT7689 MCU WiZAIEBE2NAFM, ELtE3s M4 MCU BIThEES

DAHUEBERBIFMRAE, B3I TFT EFINERERARFESMARY LT768 584281, S MCU REETS
A TERR, MATSEELL TFT EaEsEB o A& o Rk,

LT7689

Cortex-M4 TFT Controller

4-wire SPI

SCK2 /> SCLK
SS2# —————————> SCS#
MOSI2 ——— > SDI

MISO2 «— SDO

8-1: LT7689 PI&E MCU 5 TFT EZIiESEAIEIEE

LT7689 A& MCU iZFELBE THOMY, BPALIRARAFSMEHIIBOFFARYG, BEAR
THFRE R, shES Ul SEETESA, 5Tk TFT Bk, BEX EAFEEH LT7689 WEB MCU 2R, B
REETHE LT7689 NEpmZesiiztla=t, Fizik MCU BFRREEKIE RN ARERAZROMNAHNES
8TV, A, X LT7689 RHRIRINER, EIfE TFT REFFATIELHEirShiE.

LT7689 325+ Ul_Editor 5 UI_Editor-Il & OFFARYE, BRELUKE Ul B RERESHEREIRE
B—FrEROFEFAR, BXBOFFRKRUGINNAIBRES FAE AR,

TFTRORENSH

O NENGC,

al EVETOP

LT7689
A\

e Controller

CDD) =m &% I EF N
DCD ®°¢ee

8-2: TFT BORIER

LT7689_DS_CH/ V2.2
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JLT7689 Uart TFT SEORISEISE

8.1 Ul Editor SBORMNGR

LT7689 #% Ul_Editor 5 Ul_Editor-Il FFHEBOFF RIS, Ul Editor ERAESIEHIE,
Ul_Editor-ll W@ RAZEEHET, TRAERM Ul_Editor Rz LT7689 SHSHISE OFINNGER:

& 8-1: Ul_Editor #5550 - EizixS TFT RORNYE

¥ & iR & X * = in B
* g (TFT SBORHEKD) (TFT BORRIL)
I ek s 8
g He s | 159l | FS o8l CRCT3 | 4&55R08 | I8 |BSB| FS Ty CRCH3 | %5Rf3
(1Bytes)| (1Byte) | (1Byte) BY= (2Bytes)|(4Bytes)| (1Bytes) |(1Byte)| (1Byte) a B;e;) (2Bytes) | (4Bytes)
*Z’;;Eg: Start | 80h nn CRC | End | start | 8on nn t=em | cre End
i,y/';i%i Start 85h nn CRC End Start 84h nn {E2713 CRC End
*Z;Eg: Start | 8Ah nn CRC | End | start | san nn tsmm | Cre End
FoReag X, Y, PNG,
B | it | srn nn cRC | End | start | sFh | mEm | cre End
Sy Pnn
BB Start 81h nn CRC End Start 81h nn [EshE CRC End
Eﬂggﬂ\ Start 84h nn CRC End Start 84h nn 553 CRC End
=
— BEEEA | start | 82h nn CRC End Start | 82h nn =8m | cre End
ALy
= ERGIFE
ErCFEf oo | ssh | mn cRC | end | start | s8h | nn =5 | CRC End
B ]
¥ GIF 5
Em@ E’J Start | 89h nn CRC End Start | 89n nn =88 | CRC End
REZMX | Start 8Eh 0,1 CRC End Start 8Eh 00 {ZE2715 CRC End
sHER | Start D8h nn CRC End Start D8h nn 55 CRC End
E3Ea | Start D%h nn CRC End Start D9h nn 55 CRC End
ng%% Start | DBh | nn RC | End | start [ DB | nn | mEm | cre End
HFEH Start 90h nn ddd.d CRC End Start 90h nn ZR18 CRC End
B# ﬁ%g Start | 91h | nn | dddd | crc | End | start | 91h nn | B8 | cre End
QZiﬂ Start B4h nn CRC End Start B4h nn 553 CRC End
Start AOh nn CRC End Start AOh nn ISt CRC End
Bz
BB R Start AOh nn 31h CRC End
2 HER
R PR EE R AT Start AOh nn 30h CRC End
E | mEm—e
Start A1h nn CRC End Start Alh nn [E=t CRC End
4 R
Start A2h nn CRC End Start A2h nn [E=LE] CRC End
IR TR XA Start A2h nn 31h CRC End
PO X AT A Start A2h nn 30h CRC End
TEREH
= ?Ez“ Start A3h nn CRC End Start A3h nn ZE13 CRC End
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T EIRE X x 1= iR ;W
£ | g (TFT SO (TFT BORKIE)
In Thee g%V}
& He iR | i8Sl | FS EesK CRCHI | 455RH3 | a3 |18SB| BFS R & B CRCT3 | 4%RM3
(1Bytes)| (1Byte) | (1Byte) BY= (2Bytes)|(4Bytes)| (1Bytes) |(1Byte)| (1Byte) a B;es-) (2Bytes) | (4Bytes)
Start 9Ch 00 CRC End Start 9Ch 00 {E2713 CRC End
BRIEE FeEBE Start 9Ch =} ZB13 CRC Start
KErEE
HEE BT EE R Start | 9Bh |E#RIDS| 31h CRC End
B E RS Start 9Bh |E#®IDE| 30h CRC End
S Value
L;F:r__$ Start BOh nn Y CRC End Start BOh nn =213 CRC End
1EtRE (2 Bytes)
=
= Angle
5 fgEtiginE | Start B1h nn CRC End Start B1lh nn [HStE] CRC End
'ﬁ (2 Bytes)
see _ S Angle,
= IRfASiRE | Start DCh nn CRC End Start DCh nn [Ei=t] CRC End
=] A Angle
TUEREARY | Start 98h nn FrrE CRC End Start 98h nn =St CRC End
. Start 94h nn CRC End Start 94h nn =213 CRC End
RERE
HEES N Value
AR B SRR A Start 94h nn CRC End
fi (1 Byte)
= le}ﬁmﬁ Start 95h nn CRC End Start 95h nn ISt CRC End
B B
%
. Start 96h nn CRC End Start 96h nn [HStE] CRC End
= BB
L EZH=ES Val
l - T B SR e Start | 96h | nn T cre End
(1 Byte)
%Bf%ﬁ; Start 97h nn CRC End Start 97h nn IS CRC End
fiiEma sk
FRE-1 Start Coh nn =5 CRC End Start Coh nn EE1E CRC End
FREE-2 Start C1h nn FIFE CRC End Start C1h nn =253 CRC End
FEE-3 Start C2h nn foarad=:] CRC End Start C2h nn ZE13 CRC End
=]
S
R FRE-4 Start C3h nn foarad=:] CRC End Start C3h nn ISt CRC End
—
; KFEE-1 Start DOh nn FER CRC End Start DOh nn =] CRC End
KFEE-2 Start D1h nn F5ER CRC End Start D1h nn =] CRC End
KFEE-3 Start D2h nn FER CRC End Start D2h nn =] CRC End
A4 | Start D3h nn =5 CRC End Start D3h nn 55 CRC End
i Start 86h 00/01/02| CRC End Start 86h nn E213 CRC End
Hf On/Off o
FEhR e
BRIEER Start 87h N XY CRC End Start 87h N IEStE] CRC End
RESE Start BAh BL CRC End Start BAh BL SER5 CRC End
sl2 == r n r S0 n
B b @ (00~OFh) @ (00~OFh)
o= On/Off Start BCh 00 8% 01 CRC End Start BCh | 00&;01 | {5243 CRC End
Wav REP(Bit7) REP(Bit7)
" B Start B8h + WAV 45| CRC End Start B8h |+ WAV 4| {SE%5 CRC End
" = =
= =
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T EIRE X x 1= iR ;W
£ | g (TFT BORHER) (TFT BOREIE)
i T s = e - (BB
gk 6 iR | i8Sl | FS Eosl CRCHI | 455RH3 | a3 |18SB| BFS R & B CRCT3 | 4%RM3
(1Bytes)| (1Byte) | (1Byte) BY= (2Bytes)|(4Bytes)| (1Bytes) |(1Byte)| (1Byte) a B;es-) (2Bytes) | (4Bytes)
=1k Start B9h CRC End Start B9h 00 =St CRC End
Fi Cn L
;E g FFHIES Start 9Ah 00 CRC End Start 9Ah 00 [E=E] CRC End
P-S /= A
S PO st | omn | RC | End | start [ oan | mn | mmm | crRc | End
;E < B
FHF EaIER
~ N Start 8Bh CRC End Start 8Bh 00 =563 CRC End
Fi Re A
U ﬁ XILT7689 Start BDh CRC End Start BDh 00 EStE] CRC End
. ar n ar St n
=17 BHTERL =
[ET)=T Start DFh nn XY CRC End Start DFh nn {5555 CRC End
I=t537 Start EOh nn CRC End Start EOh nn BHstE] CRC End
ILEF Start E1h nn CRC End Start E1lh nn =550 CRC End
SR Start E2h nn CRC End Start E2h nn BHstE] CRC End
R\
mﬂ:’%IL Start E3h nn CRC End Start E3h nn 553 CRC End
=}ig
ZSI MR Start E4h nn CRC End Start E4h nn BHstE] CRC End
SCIOMEEAZ | Start ESh nn CRC End Start ESh nn Bt CRC End
EEHESDC)
IS Start E6h nn CRC End Start E6h nn {E2713 CRC End
1
=IOERZ | Start E7h nn CRC End Start E7h nn SISt CRC End
SLOERZ | Start E8h nn CRC End Start E8h nn (St CRC End
HHERERZ | Start E9h nn CRC End Start E9h nn (St CRC End
18 o
Z=LEA
Start EAh CRC End Start EAh e CRC End
a K i n ar | e 0
=]
=] soE
A *IUI,% Start EBh nn CRC End Start EBh nn 255 CRC End
7 biTiZ
HHER]
miﬁ:% Start ECh nn CRC End Start ECh nn 255 CRC End
7
FIL=FF | Start EDh nn CRC End Start EDh nn IEStE] CRC End
SLL=FRZ | Start EEh nn CRC End Start EEh nn (St CRC End
HIE=FMZ | Start EFh nn CRC End Start EFh nn 5583 CRC End
ZSIHIULR | Start FOh nn CRC End Start FOh nn 553 CRC End
SLLPOOR | Start F1h nn CRC End Start F1h nn 553 CRC End
ZILABHZ | Start F2h nn CRC End Start F2h nn ZE13 CRC End
SLOAIBHZ | Start F3h nn CRC End Start F3h nn =213 CRC End
FER Start F4h nn CRC End Start F4h nn =B8R CRC End
FotER Start F5h nn CRC End Start F5h nn Bstel CRC End
FEWE | Start F6h nn CRC End Start Féh nn (St CRC End
# g | Start | Adh 00 CRC | End Start | A4h nn =8/ | cre End
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T EIRE X x 1= iR ;W
; T (TFT SRS (TFT BOREIL)
ab = B i3
pos W | s | mom | me |, [cRem | wm | mem |mem| ms (RET/| crem | www
(1Bytes)| (1Byte) | (1Byte) BY= (2Bytes)|(4Bytes)| (1Bytes) |(1Byte)| (1Byte) a B;es-) (2Bytes) | (4Bytes)
= B|A " ASCIl +
BT FRE Start | A4h nn + CRC End
i s - =543
i ASCII +
T CRER Start A4dh nn EEE+ CRC End
kS
BGH .
S Start A5h 00 CRC End Start A5h nn {E2715 CRC End
& Start A6h 00 CRC End Start A6h nn {E2715 CRC End
m e 885+
e TN i ES
[ Z T CREG Start A6h nn (ASCIl+ CRC End
i GB2312)
4 A .
P Start A7h 00 CRC End Start A7h nn [E=E] CRC End
S5Ah
EtieE | Start BEh CRC End Start BEh 00 "1 cre End
* 55h
a
ﬁ MCU
Code(5
fii Wastezs | start | BFh re | End | start | Ben [°7°CY mmm | cre End
%‘ﬂll Module
Info. (42)
Y, M, D, H,
% RERTE Start 8Ch M, S, W (7| CRC End Start 8Ch 00 ISt CRC End
i'E Bytes)
B Y, M, D,
h BT | Start | 8Dh CRC | End Start | 8Dh [ H,M S, | =288 | CRC End
W (8)
=) B
— PREE | g | o2h | cRC | End | start | 92n | nn | mE@ | crc | End
= AfiE. HEB
B B
4h E;?jj—ﬁ;;ﬁ Start 93h nn CRC End Start 93h nn =58 CRC End
BIIN 5
1T 9A 35S Start CAh Reg CRC End Start CAh nn EEB CRC End
RES 178 | Start CBh Reg CRC End Start CBh nn IS CRC End
5
BAEE Start CCh Data CRC End Start CCh nn ISt CRC End
=
fé EEVERE Start CDh 00 CRC End Start CDh Data ISt CRC End
L §T§:§1&}E Start CEh Reg CRC End Start CEh nn [EStE] CRC End
%&;&f%}é Start CFh Reg CRC End Start CFh nn (HSLE CRC End
B
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{58 Ul_Editor i FERIBHNAZHEFRBET UART RGBT RapSLE LT7689 BBOFR, &
T 18518, 5. 18488 INAEML 1 4 Byte B9 IR (EES OxAA) . 2 4> Byte fi§ CRC 73,
4 4 Byte 19 45553 (EFEH Ox E4. Ox 1B, Ox 11. Ox EE) , #5SEEMEUITE:

% 8-2: Ul _Editor 183, - BRORRIANESIER

'Rt | 15SB FS | 18$3# | CRCHB £5R1B
OxAA OxE4. Ox1B. O0x11, OxEE
1 Byte 1 Byte n Bytes | 2 Bytes
(1 Byte) (4 Bytes)

BOFEREERRNRRNEERIECELERESMA 10 1 Byte (58, B85 &3, 58,
FFS. {5853, CRCH3, £55R19, 55— Byte Zicintd, RARRERMKEIRES, B=1TEF S F
M MERIBAFHITERIVERE, $A. MR CRCHE, RERE 41 Bytes BY £5541G:

% 8-3: UL_Editor 1&3{ - BRORERRANER

5 ) 5SS FS ERE CRC 3 SR8
1Byte

0x00: HUTFiIZIES

OxAA —HAES | 0x01: BOIESSEEIR OxE4, Ox1B,

(1 Byte) 1Byte | (1Byte) | 0x02: FAEFHEIXIES 2 Bytes 0x11. OXEE
0x03: $§< Flash BL&Ei&EH (4 Bytes)
0x04: CRC FBRRIEEIR
0x05: Flash #iE®5E

EROFRIRIERENT, FSAERLESEATARINER, MEHEaIR 9Ch BESERSC
RIS, 9Bh IFSHFSHFRENR ID S, IRERE BAh I5SHFSHRENRE. Wav B B8h 1§<
HFESHARER WAV 7S, ZEESHH 8Dh i5SHFSHE 8 4 Bytes KRISIMER. IRA1QE BFh i5<SHR
S5 47 4 Bytes {RBOFER. 1#4i52 Ul_Editor (NEBROFNFAFA.
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8.2 Ul Editor-1l BORHNY

LT7689 7£5—{\AY UI_Editor BBOBERRMIESEN, AR T EXFHIEEROES,
s —fX Ul_Editor-Il BAEERAZERFIEN, ESUREREHIFIERAIEME, £/ Ul_Editor £2
Ul_Ediotr-I ISl BB IBE SIESERU T !

& 8-4: Ul _Editor-Il BO@E5ESER
&3t Ul Editor Ul _Editor-II

B “wisk+ BOES+ CRC + 1 B "hisk+ KE+ &/5iESH+ BEHE

(= CRC" #3pk, Miskol{E, =
BB 18 B o, WERER + ARk, MSKEMER, i

Modbus, 12C,
s INRESEMIESXIN, BNIheRedE | BEOIESRHTEEEERE, BO5Th8E
2 SR, BEH 256 £, F——3dBL, BATHAE RS,
= 8-5: Ul Editor-1l BBOBFESIEN
sk KE ESH TEhit iz 1 CRC
BEER | 2Bytes) | (1Byte) | (1Byte) (2 Bytes) (2*n Bytes) BE2 | Bytes)
B4 /N — sl
SAZRIES | o cans | oxxx Bxlg\ 0x0000~0x5FFF "f’)\éﬁg NULL | OXXXXX
(FRO%EEE) (Bige (2*n Bytes)
. —— 0x03 . EHAY Word #12
SRV EISS | Ox5AAS | OxXXX N 0x0000~0x5FFF (2 Bytes) NULL | OxXXXX
e 0x03 . EH Word 32|  ZuE
EERESHEE | Ox5AA5 [ 0xXX N 0x0000~0x5FFF @ Bytes) |2 Bytes) OXXXXX
e Ny

- e I EHbiE IREIHY KeyValue

AERIRIES | Ox5AA5 | OxXX Ox41 (S (2 Bytes) NULL | OxXXXX

BX Ul_Editor-1l BO@E&E155% Ul_Editor-Il _EBOFEAIRAT.
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o

. HHES58N
9.1 HMES

LT7689 WERHIBSSMES A TE 1-1 Fix, MCU BB &FIRZFEIRAIINE 32KHz BiRFE. 2 1
WEBRISFEERTFREEEE (150MHz) |, TFT #ZHIZEEREIE—5ME 10MHz BRIRFEBER. 3 4SPIEB PLL FREK,
HeptESALGER MCU i9—4H PWM @tiF=4£ (20 PWM_M1) , E2ER—5MNB 10MHz Bk
B’ (TE1-2F7R) .

LT7689

32Bit Cortex-M4

32K XI Internal Clock
l S
15p 39K HiSpeed
mL | 150MHz H—»
32,768Hz g

5y T 32K _XO Low Speed

128KHz H———

8~12MHz PWM_M1

L

TFT Controller

PLL Block
220 XI CCLK
— /M- CPLL — To Core Logic
MCLK
D OSC |—p MPLL — To Display RAM
X0 PCLK
PPLL } » To TFT Driver

9-1: LT7689 BI$MSSLEEE
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JLT7689 Uart TFT SBORSEIRE

LT7689

i 32Bit Cortex-M4

132K XI

ki
HiSpeed
= h gég |, 150MHz H——re
32,768Hz | 15p
1_ 32K_XO 128KHz Low Speed

TFT Controller
PLL Block

Internal Clock

MCLK
OSC |—p MPLL — To Display RAM i

10MHz | 15p
T T 0 PCLK .
@ @ PPLL » To TFT Driver

X CCLK
J— T ' CPLL — To Core Logic
T

b — e —

9-2: TFT i=HIZREMAIMNER 10MHz RiREBEE

MCU RY9MNEB 32KHz BiiR/93RSZ S, AILAEYD RTC (£, RFRIHAILIA 150MHz &z
17. FREFES%E LT7689 MCU WZHS B2 AFM.

LT7689 AIERRY TFT =H=RtRIZTIRERIFREMNE T 3 > PLL BBER, 1M 3 ARMES:

m CPLL : 74 CCLKiEfft MCU #20. BTE3|%, RE5/2. X5 DMA 5|2,
® MPLL : =4 MCLK LURAHEMERE AR,
W PPLL : 74 PCLK f2fft LCD FRfm TR,

34 PLLBLTEEERRER TFT 18800 3 SRITH0 PLL SIS, Four HE—EH0 PLL IAMY
s, HATA:
Four=XI* (N/R) + OD

XI 2EE TFT £=HIEsEIR/AEMES AN, BARE XI/R A/NF TMHz, EGAMES TMHz, R
EHINBRSRZEELZR(E (Input Divider Ratio) , ™F 2 ~ 31 Z[8], OD R HRINBELLZR(E (Output
Divider Ratio) , AJLA&RAL 1. 2 8@ 4, N & Feedback Divider Ratio of Loop, +t 9 4 bits,
BENTF 2 ~ 511 Z[8,
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#*9-1: PLLEHEFREE (1)

R[4:0] Inl{nati:oDi(\gt):ler N[8:0] Feeg:;:k(lai;lider
00010 2 000000010

00011 3 000000011

00101 4 000000101 4

11101 29 111111101 509
11110 30 111111110 510

11111 31 111111111 511

#*9-2: PLLEEFREE (2)

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

550 X1 2 10MHz, R[4:0]is 01010 ({£% 10) , N[8:0] is 100000000 ({t3 256) ,
OD[1:0]is 11 (IXF 4) , BR4A:

Four = 1T0MHz * (256 / 10) + 4 = 64MHz
LT7689 19 3 ARTHMESRITHENS

1. CCLK*2 >= MCLK >= CCLK
2. CCLK >= PCLK *1.5

BE TFT B BafiEE TFT S-S HRERM Pixel Clock (PCLK) , FEIERTLAKIEREK
B PCLK SepkEifFamikiE, MMKRR EEAYENZEE CCLK 5 MCLK RISRER,

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -31-



JLT7689 Uart TFT SBORSEIRE

KB Panel DHEAX/INARE, 81 PLLEIH (Four) BREAR, LA 640*480 Panel H5#E/9f3l,
4NER TFT R RSERIN PCLK = 20MHz, MIRTLAESRIE MCLK = 40MHz, CCLK = 40MHz, BB
& PLLBHSHFHRRENT:

PCLK =XI* (N/R) + OD
=10MHz* (80/10) + 4
= 20MHz

MCLK =XI* (N/R) + OD
= 10MHz * (160/10) + 4
= 40MHz

XI* (N/R) + OD
=10MHz* (160/10) + 4
= 40MHz

REG[05h]: OD = 11b, R = 01010b
REG[06h]: N = 01010000b

REG[07h]: OD = 11b, R = 01010b
REG[08h]: N = 10100000b

CCLK REG[09h]: OD = 11b, R = 01010b

REG[OAh]: N = 10100000b

LA 800*480 Panel 3##79f5), N8R TFT R msEiGEN PCLK = 25MHz, UIaTLUEREE
MCLK = 50MHz, CCLK = 50MHz, EP4A% PLL it 55FS8 RSN T:

PCLK =XI* (N/R) + OD
= 10MHz* (100/10) + 4
= 25MHz

MCLK =XI* (N/R) =+ OD
= 10MHz * (200/10) = 4
= 50MHz

CCLK =XI* (N/R) + OD

= 10MHz * (200/10) + 4
= 50MHz

REG[05h]: OD = 11b, R = 01010b
REG[06h]: N = 01100100b

REG[07h]: OD = 11b, R =01010b
REG[08h]: N = 11001000b

REG[09h]: OD = 11b, R = 01010b
REG[OAh]: N = 11001000b

%= 9-3: PLLSEESBigETEH

HiFae 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

e I=H

1. &fFss RI4:0IRBERITKT 5178 OD[1:0],

2. HFE PCLK ER/NFaETF 8MHz Y, BSEEARER =4, OD = 2,
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9.2 £fu

LT7689 RIERKIEE 5 1, HPWEN MCU X TFT =586 281N BIRAEREML. /NS
A, BEEM, T BFPEEN 1 BEGNSEMN WEN MCUFEREMRRN, HEiFfis
{EI55% LT7689 MCU WiZAtS B a .

EEFEERI (Power on Reset)

HNERENIENES (External Reset Pin)

B ELRI (Software Reset)

E(PAENRL (Watchdog Timer Reset)

EBETIESRI (Programmable Voltage Detect Reset)

9.2.1 HEABEM

LT7689 PAY MCU X TFT $=HIB8 R B AIEIRES POR (Power On Reset) EBig, &
FEE—NERREES, aTLUEIE RSTn#3|HNGHRISMSBEE RS BNRSR., URFEER
(3.3V) ExEt, REEMNEEE), BERIRSEIREE, iR 256 MNREIRIE (0SC) Bt
ZRE.

9.2.2 HMERERIHES
LT7689 B 2 MIMPEMMNGEE, RST1#4 TFT I=HI2800E 5SS, RST2#8 MCU BE1I
=5, INBERUSS RST1#TILALL LT7689 SHNEBRFZRE, INEEMEEVIaER) 256
MNEIRETER (OSC) A etEIA, MCU FEFHRIRE LT7689 ZHil, MGEIRZE1788 STSRIY
bit1 - TIEHERIRTIERAL, LFRR LT7689 BalhT "[EFEEITRE",

RST#

oscctk {1t t1 1ttt 1rtttrrr =

f—————— 256Clocks ——* ]

9-3: BulES

9.2.3 HR4SE(

NS MCU X TFT $5241/58 40257758 REG[00h] bit0 B 1, LT7689 54 TR{E-S1I (Software
Reset) , BEEMNRELEN LT7689 WZPRIIRSH, EftHEEASBIE 2N EM. 2
{r52R%/5 REG[00h] bit0 th&B &S 0.
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10. iE5 10 &0

10.1 ZEizim MCU Bifl#EO

SR LT7689 (%0 TFT SRCURENHIZERY, ©5ErsS MCU B{ShoRRstaaE Uart 201, 48
SOREATUS® 17689 SORMATM, FFH LSS QR KT HEEmHEIE USB
§ Uart SECSRHTER, USB BONETLARRA MCU SRR E#fs 28 OR.E SPI Flash REHY
T, EF LT7689 P98 MCU IERFRITE, LS bR R SRR T A,

Host MCU LT7689
RX |¢ TXD
@ »| RXD
DP |5e
oM ; DM

10-1: SZizin MCU iE(EE

10.2 MCU @100
LT7689 Ay MCU #&RERIERALFZE 10 20, WTEAFER, 8% 2 MEMmANEZED, 4 MhifiE
SHEAZEO, 31 PWM E5HE, XEEOBAREE MCU NEFRKIRE, BERILUF ISR
GPIO f#f. FME(FAIS% LT7689 MCU WRZAS B EN FAFA.

Cortex-M4 TFT Controller
> AIN[O]

> AIN[1] GPIOC[0] —»
GPIOC[1] |« —
> GINT[0:5] GPIOC[2] >
< » GINT[9:11] GPIOC[3] >
< » GINT13:15 GPOIOC[7], PWMIO] >
< » GINT[39] PWM[1] >

— PWM_M1
L GPIOD[6] >

< PWM_M2
- GPIODI[7] >
< PWM_M3 "

10-2: LT7689 FI&B MCU #&EtkizElRg 10 0
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10.3 TFT #=$Ig849 10 &0

£ TFT =R tIRA—LE GPIO 20, LEAHER, ATLMEA MCU EORYEH, BHEXLE GPIO
EOEHESHMMEHESHEMNMN, BEE TR 10-1 fin, REEXLEHIESHEELR 48
%0

# 10-1: GPIO EOSEMEHIESH=H

GPIO &0 HEES

GPIOC[7] TFT_PWMIO]
GPIOC[4:0], { SFCS1#, SFCS0#, SFDI, SFDO, SFCLK }
GPIOD[7:6], { PD[18], PD[2] }

X GPIO EFARKRENMHEERA, IREHEIRSRIEBEMNEIER TFT EHER5T=R
REGIFO-F6h], i52%5 11 E&{rarini.
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10.4 TFT {=%lz389 PWM 20

TFT #5280 thR3E PWM ThAE, FHERE 2 4 PWM &H: TFT PWMI[0]. TFT PWM[1], TFT
EHISRNERETE 2 4 16bits AYLTHE4EE Timer-0 #0 Timer-1, HaWEXEE TFT_PWM A@HK
7. LATFT_PWMIO] F9ffl, FE(EFRIAARSEIRE Timer-0 1124257728 (REG[8Ah-8Bh], TCNTBO)
% Timer-0 iH#itviRE1758 (REG[88h-89h], TCMPBO]) , fB&1 PWM IhRSE, Timer-0 i3
28<54chngk TCNTBO RO(E, FHKER PWM Clock FRRESRRTFATEL, 24 Timer-0 iHIEE TEHY
{BEEF TCMPBO S17Es09{ER PWM HEmE, B2 TFT_PWMI0] SNREAN 0 #itsSA 1,
i Timer-0 iSRRI TEL, 24 Timer-0 45 FEET 0 IFSF=4rhliT, TFT PWMI0] [E]
FIEABER 0, EITSENNESTFSE TCNTBO fYE, XHMEAEFE—1=EN PWM EHE,

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

10-3: TFT_PWM iEfE

LA EFERILAT %, TFT_PWMIO] A9 Duty :RETFLLIRE 72 (REG[88h-89h], TCMPBO]) ,
HINAEZEFER TFT_PWMI0] F=4—iafil DC /HERIEEE, = TFT_PWMIO0] #liRiREN 0, 18

BERFRERES, 34 TCMPBO EMEIRA—R; = TFT_PWMIO0] #liaiREN 1, BE~
ENEREBER, ABA TCMPBO EMER/N—F,

EFERE REG[86h] (PCFGR) BIBINNNEINEENAFFE, Timer-0 £F 0 A2BsEHSES
TCNTBO (&, EILaNEREE Timer-0 £F 0 /7 MCU 358 TCNTBO {2 TCMPBO g9{&, #ial
LAF=4EAE Duty FIEHZS PWM KA,
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10.4.1 TFT PWM BIF3RiR

TFT PWM RYiHEREERT K E CCLK. Timer-0 #1 Timer-1 R EEIMEZ7FE PSCLR
(REG[84h]) &:E:

ASEESE = CCLK / (Prescaler + 1)

mixZ] Timer f9 Clock BHRZEBIIRIZSFRR (REG[85N]) RE, B/ MTEERAUMRITEETLI=4E
A FARRIBRIERE: 1. 1/2, 1/4. 1/8. HlaNbRsAE1F=8 REG[85h] bit[5:4] = 10b, W Timer-
0 R9LHEL Clock = BIFESR / 4, BEEREE S 7as REG[84h] 5 REG[85h] RIIAA.

10.4.2 TFT PWM MiE(ES

TFT_PWM R T Bk Z /MBI LIS EE RIS B e (KB, MERE TFT_PWMI0], BEEEXT
BEshERINEE, 257788 REG[86h] (PCFGR) 4 bit1 = 0, K{=LE Timer-0 i+#k, 257728 REG[86h]
(PCFGR) A4 bit0 = 0, #NER Timer-0 < TCMPO N {ESEFE, a0 Timer-0 > TCMPO,
NEHENEBEE (BIRREAHEFRF) . TFT PWMI0] AUSHETLALZH PCFG bit2 igEm i

18,

LAk, TFT_PWMIO] #1 TFT_PWM[1] 2HEZ=aVaEHEIG, SRILMAEHMEIRER, BEE5F
28 REG[85h] (PMUXR) bit[3:0] BYi5iBE.

% 10-2: 7738 REG[85h] ii8E

Bit i% BB

TFT PWM[1] IBBEEE (TFT_PWM[1] Function Control)
Oxb: TFT_PWM[1] #itHRSEEIRIEHR (Scan FIFO pop §

REERNFFRREITTEE)

3-2 10b: TFT_PWM[1] &t PWM 15458 1 §ZEE PWM
18488 0 KRBT (dead zone {FEE) .

11b: TFT_PWM[1] %t Oscillator B#FsiZ= (OSC) .

TFT_ PWM[0] JI&%&E (TFT PWMIO] Function Control)
Oxb: TFT_PWMI0] ¥ GPIO-C[7].

1-0 10b: TFT_PWMIO] %t PWM i1 0.

11b: TFT_PWMI[0] #iHRFIRER,

TFT_PWMIO] #1 TFT_PWMI[1] tBETLIRAE*MAL, LERT TFT_PWMI1] HtHRRMEE
TFT_PWM[0] ROIRESHEH], REERE TFT_PWMI0] RIREEHIRE:
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PWMO

PWM1

10-4: TFT_ PWM[O0] #1 TFT PWM[1] EiMaih

MER LR A E T8 TFT_ PWMIO] &0 TFT PWM[1] FEIRTEER, IEREEIRITAS [#2H9F,
LT7689 12 TS XAz, $5FF TFT_PWMIO] 0 TFT_PWMI1] ERJESATE, SXIEHEH
257728 REG[87h] (DZ LENGTH) 3Rig%E:

PWMO

PWM1 T

EEMIE

10-5: TFT_PWM[0] #1 TFT_PWM[1] BiMaEHERAIE
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10.5 EREBFAIEIEREI

LT7689 ] TFT #&4lsriHeatE,. 256 5. 65K &, 262K &K 16.7TM & (2%) , EHBENK

BRI
m1bpp : B (1bit/&R) .

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

m16bpp : B RGB 5:6:5 (2bytes/{&=R)

m18bpp : ¥ RGB 6:6:6 (3bytes/RETE 4bytes/IEXR) .

LU S2IK 8bits. 16bits #iE, ER27&% (RGB) FREFE FHIEUERFFIE.

10.5.1 FERE(L (Opacity) RIEFEIE (RGB)
3 10-3: 8bits, 1bpp HEiEsE

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 P7 Ps Ps P4 P3 P2 P1 Po
2 P1s Pia P13 P12 P11 P1o P9 Ps
3 P23 P22 P21 P20 P19 P1s P17 P16
4 P31 P30 P29 P2s P27 P26 Pas P24
5 P39 P3s P37 P36 P3s P34 P33 P32
6 P47 Pas Pas Pas P43 P42 P41 Pao

% 10-4: 8bits, 8bpp &3t (RGB 3:3:2)
Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

LT7689_DS_CH/V2.2
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# 10-5B: 8bits MCU, 24bpp #&3{ (RGB 8:8:8)

#F 10-6: 16bits, 1bpp EfEtEz(-1

Order (Bit15|Bit14(Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 nfa| nfa| n/a| n/aln/aln/aln/aln/al Pz Ps Ps P4 P3 P2 P4 Po
nfa| nfal| nfa| nfa| n/a| n/aln/al nf/a| Pis | Pia| Pz | Pz | Pir| Piwo| Po Ps
nfal nfal| n/aln/a|nfal|n/aln/alnfal Pa | P2 | Pa | Pao | Pio | Pis| Piz | P
n/a| nfa| nfa| n/a| n/a| n/a|l n/a|l nfa| Ps | Psxo | Pao | Pas | P2z | P | P2s | Pas
nfal nfal n/aln/aln/alnf/aln/aln/al Ps | Pss | Ps7z | Pss | Pss | Paa | P33 | P32
nfal nfal n/aln/a|nfaln/aln/al nf/a| Pa | Pas | Pas | Pas | Pas | Psz | Par | Pao

oM~ |lw|N

%z 10-7: 16bits, 1bpp E@&{EI(-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
Paz | Pag | Pas | Pas | Pas | Paz | Par | Pao | Psg | Pss | Pa7 | Psg | Pss | Paa | Pss | Pa
Pes | Pe2 | Pe1 | Peo | Pso | Psg | Ps7 | Psg | Pss | Psa | Pss | Pso | Psi | Pso | Pag | Pag
P7o | P7s | P77z | Pz | P7s | P7a | Pz | P2 | P71 | Pro | Peo | Pes | Pe7 | Pes | Pes | Pea
Pos | Poa | Pos | Po2 | Por | Poo | Pso | Pss | Ps7 | Pss | Pss | Psa | Pss | Ps2 | Ps1 | Pso

(UM~ |lw|N

& 10-8: 16bits, 8bpp t&Ez{-1 (RGB 3:3:2)
Order [Bit15|Bit14(Bit13|Bit12Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 n/al n/al n/al n/aln/aln/al n/a| n/a
nfal n/al nfaln/aln/aln/al n/a| n/a
n/a| nfa| n/a| n/al n/a|l n/al n/a| n/a
n/a| nfa| n/a| n/al n/a|l n/al n/a| n/a
nfal n/al nfaln/aln/aln/al n/a| n/a
n/a| nfa| n/a| n/al n/a|l n/al n/a| n/a

(o2 IO T I~ (NI [ \ N
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= 10-9: 16bits, 8bpp t&Ex{-2 (RGB 3:3:2)
Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4

2
3
4
5
6

o BT RTREIRIEN-1 SRI-2 2mEF=s REG[02h] /I bit[7:6] RRE, BSESHFasin
ZR

#= 10-10A: 16bits, 16bpp #&E3{ (RGB 5:6:5)
Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

& 10-10B: 16bits MCU, 24bpp t&3{-1 (RGB 8:8:8)
Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6

Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Go® Go* Go?
n/a| n/a| n/a
G1° 4 Gi3 G2

n/a| n/a| n/a| n/a
G G G232 G2

LT7689_DS_CH/ V2.2
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10.5.2 ERERE (Opacity) HIEFHIE («RGB)

LT7689 RiFREAELE, FRETILMNNERN 4096 &4 aikREENERREMN 64 &A%
B ERAEAE, MFITE OSD [On Screen Display] B9IhgE L, FAEFEAZRSINARER, &
FoEFRRIEXE.

#% 10-11: 8bits, 8bpp &€z (alndex 2:6)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 o | o Index color of pixel 0
2 o | o3 Index color of pixel 1
3 as® | os? Index color of pixel 2
4 o | o7 Index color of pixel 3
5 o9 | Oe? Index color of pixel 4
6 and | on? Index color of pixel 5

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

% 10-12: 8bits, 16bpp 153t (aRGB 4:4:4:4)

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

1 G® Go°  Go*

3 7 4

4

5

6
o o' o’: 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 10-13: 16bits, Index t&3x{ (alndex 2:6)

Order |Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 n/a| nfa| n/fal nfal n/a| n/a| n/fa| n/a| oo® | O0? Index color of pixel 0
2 nfal| nfa| nfal n/aln/a|l nfal n/a| n/al o | as? Index color of pixel 1
3 nfal n/al nf/aln/aln/aln/al n/al n/al o3 | d? Index color of pixel 2
4 nfal| nfal| n/faln/aln/aln/al n/a| n/al a3’ | as Index color of pixel 3
5 nfa| nfa| n/al n/aln/a|l n/al n/a| n/al o | as? Index color of pixel 4
6 nfal n/al nfaln/aln/aln/al n/aln/al o | as? Index color of pixel 5

adox’: 020, 1>11/32, 2>20/32, 3>100%
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%= 10-14: 16bits, 12bpp &30 (aRGB 4:4:4:4)
Order |Bit15|Bit14Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

1 oo | o? | o' | o

o | ou? | o’ | ol

o2 | o | o' | o

ol |bhfw|nN
Q
“w
Q
“N
Q
w,
Q
&
°

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

LT7689_DS_CH/ V2.2
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11. EFAEF
LT7689 REZ=AF (Display RAM) , MCU BidiESEER~EIREZINSR~AE, LT7689 I
EETHHNEE B ~AFNEREUEEE] TFT IR502E, if TFT BeEEUEGER. MErREASENK
INSERSEN SRR EERBEX, LT7689 i ErmRNESEN 128Mbits, FiSHNERHNE
BFE. DYERNEESBNTERIR:

F* 11-1: LT7689 BIS5RTHAFASEIRE

N &% 2=
B ERAEaE YRR ¥ BE#E
(Max.) (Max.) (@Max Color)
1280*1024 16.7M & 4
1024*600 16.7M & 9
800*480 16.7M & 14
LT7689 128Mb
1280*1024 65K & 6
1024*600 65K & 13
800*480 65K & 21

LT7689 P E~HFE—F=iEA SDRAM (Synchronoue Dynamic Random Acess
Memory) , £ MCU ZEERAEZEI, MCU ©iRiEFERNERAEEREREXNSFesiilE
t, RERSEWT:
B igESTFes REG[EOh], REG[EOh] RFRENFERNETRAFIN, HIREEVIKEINETMIR
E, BRHIERREREREL. BERE 19 &% 19-6 HiRE.
B {QESTFes REG[ETh], REG[E2h], REG[E3H], B1FIRE CAS FER, RIFERS, tmER SDRAM
RIFTERRATE/ 64ms, HNREEENKIBNEMRE, BERE 19 5k 19-7 iRE.
B QESTFes REG[E4h] bit0 /5 1, FHRERAFHIIRILALE,
B EVE77ES REG[E4h] bit0, MR 1 RIR VIR STk,

LT7689_DS_CH/V2.2
-
© Levetop Semiconductor Co., Ltd. Page -44-



JLT7689 Uart TFT SBOREEISH

11.1 BFRAEHEIREE

EFEETNFHNEGLIESKENRIZE (1opp. 8bpp. 16bpp) , LARERIHFSIEIF
M. Bt MCU EENBESEEERIEXLAEEN, THIFRIERE 8/16/24bpp AI RGB £
HEFIBC:

11.1.1 8bpp EFEHE (RGB 3:3:2)
% 11-2: 8bpp BFEUE (RGB 3:3:2)

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

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

11.1.2 16bpp BREIE (RGB 5:6:5)
#= 11-3A: 16bpp BFEUE (RGB 5:6:5)

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

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

11.1.3 24bpp 27EHE (RGB 8:8:8)
% 11-3B: 24bpp 2T40IE (RGB 8:8:8)

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

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

Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7

LT7689_DS_CH/ V2.2
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11.1.4 Index ERIEPEETEUE («RGB 2:2:2:2)
7= 11-4: Index EREPERREUE («RGB 2:2:2:2)

Addr |Bit15|Bit14]Bit13|Bit12[Bit11/Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h | au® | o Index color of pixel 1 oo | OLo? Index color of pixel 0
0002h | as® | o Index color of pixel 3 od | a2? Index color of pixel 2
0004h | as® | os? Index color of pixel 5 o | oe? Index color of pixel 4
0006h | a7 | ar? Index color of pixel 7 e | Ole? Index color of pixel 6
0008h | aw’® | ow? Index color of pixel 9 o’ | oe? Index color of pixel 8
000Ah | ouie® | aue? Index color of pixel 11 oo’ | aio? Index color of pixel 10

adox’: 020, 1>11/32, 2>20/32, 3>100%

11.1.5 12bpp EFEPERTENE («RGB 4:4:4:4)
F 11-5: 12bpp EFEPERTEIE (aRGB 4:4:4:4)

Addr |Bit15|Bit14|Bit13(Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0000h | aw® | a? | o' | O
0002h | ou® | ou? | o’ | ou®
0004h | a2® | 02?2 | ar' | ol
0006h | as3® | as? | os' | o
0008h | o | o? | as' | 0w
000Ah | as® | as? | os' | as?

OL><3 axz ax1 axo: 090,

1.2 HeRERNE
#*11-6: RABRBTHIE

Bit6

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

000Ah

Bit11

LT7689_DS_CH/ V2.2
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12. LCD |

LT7689 3745 16, 18, 24bits RGB #ZOEIR, F1E=E 24bpp (RGB8:8:8) . 16bpp (RGB5:6:5) &
7= 8bpp (RGB 3:3:2) IEBEHATLUBITIXL RGB EEES1XE TFT Eik LRYIKENEE, LT7689 A9 LCD
HUREXINE] RGB AUEURIITRATR, MCU HJLUBIZEf7as REG[0Th] A9 bit[4:3] KiRTE 16bits,
18bits 22 24bits,

= 12-1: = TFT EOXR RGB BIERE

Pin TFT-LCD Interface
Name 16bits 18bits

24bits

PDIO0] GPIODI0] BO
PD[1] GPIOD[1] B1
PD[2] GPIODI[6] B2

PD[3] BO | B3
PD[4] Bl B4

PDI5] B2 BS
PDI6] B3 B6
PD[7] B4 B7
PDI8] GPIOD[2] GO
PDI[9] GPIOD[3] G1
PD[10] G0 G2
PD[11] Gl | G3
PD[12] G2 G4
|

PD[13] G3 G5
PD[14] G4 G6
PDI[15] Gs | G7
PD[16] GPIOD[4] RO

PD[17] GPIODI[5] R1
PD[18] GPIOD[7] R2
PD[19] RO R3

|
PD[20] RT | R4
PD[21] R2 | RS
PD[22] R3 | R6
PD[23] R4 | R7

LT7689_DS_CH/ V2.2
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LT7689 TFT Panel
PD R:G:B > R/G/B
(16/18/24)
HSYNC HSYNC
VSYNC » VSYNC
PDE » PDE
PCLK » PCLK

12-1: TFT-LCD RGB #0

B 12-1 2 LT7689 #HEI TFT-LCD A RGB {55#20E, B 12-2 2ESHRFE, 7 LiRAY PD iR
SNESRET PCLK FREFIERTIPES. VSYNC EEHRIEES. HSYNCKFRISES. REEEEREES.
PCLK ROSIERZH REG[O5h]. [06h] FTRRE, BEEE 1.1 TRE 11 EEFEIRA.

. — VPW —pfe—dle—— VDH —»fe—— vsT —
____________
Hsywe 0 Ul |_| U U U U u
Y, SR D G (T S

o L) RSN

HsYNG | ] |
e HPW > HND ot HDW se— HST —»
e JUUUUUUUUUDUUU L. Uy uy
PDE | |
PD { Line #1 RGB Data )

12-2: TFT-LCD O/ FE

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -48-



JLT7689 Uart TFT SBORSEIRE

13. BRIEE
13.1 ¥%% (Color Bar) B

LT7689 1&fft%5% (Color Bar) B7<InEE, AJLUMMAERUAER, BNER EAFAFERZIER
RfF. AILAFRIRESfFas REG[12h] bit5 = 1 1T,

#1 ~ #3217 21 £ AR(00h), G(00h), B(OOh)
#33 ~ #6417 ERE21% £ AR(00N), G(00h), B(FFh)
#65 ~ #9617 BN 1R EAR(00N), G(FFh), B(00h)

#97 ~ #12877 ERE218EAIR(00h), G(FFh), B(FFh)
#129 ~ #1607 ER 212 IR(FFh), G(O0h), B(0Oh)
#161 ~ #19277 B E212 £ IR(FFh), G(00h), B(FFh)
#193 ~ #22417 ERE21 £ AR(FFh), G(FFh), B(OOh)
#225 ~ #25617 EReiREAR(FFh), G(FFh), B(FFh)

(EEDIE8MERE)
EE—1T

13-1: %% (Color Bar) &

13.2 F#E Main Window

ZEQEEFE REG[14h] ~ REG[1Fh]) BILLEN LCD HMEAN. (EMERSREFARNE
TEMR, BEMEIEEXNSESE (REG20h] ~ REG20h]) FASHEFARNETR, %
BRARNES.

13.2.1 @ EEREHRX
ETrRFEREXREEETNEG, ZETYLUEFS/ MENEGNIREG S HEREEREE, FI
WEHR D HEER)S 800*480, fEA 65K (16bits) , & 128Mbits B7RITF LRILITERE 21
MNEHGE RX
E&iEEL = (128*1024*1024) / (800*480*16) = 21.8

AEEDHEERS 1024600, M 65K & (16bits) , 7£ 128Mbits BRAF EALIFME 13
TEGEPX:
E{&iE% = (128*1024*1024) / (1024*600*16) = 13.6

LT7689 EEEGEIBT AT RILAURERKE (Canvas) RUERIAVE. KERESTFIE
TE, RtERETFIETCE. i52% 57 REG[50h] ~ REG[5Eh] i5BA.
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CVSSA

A

v

!

AW_TH

|

(AWUL_X, AWUL_Y)

T EME (Active Window)

¢ AWWTH ———»

JEE & (Canvas Window)

13-2: REISTIERERE

13.22 BEARETEREEIR
TEESAEGEIERIETHNERE LCD FE B RTENEEGIREER:

p
12 EEE R IA I HHCVSSA)
REG[50h~53h]

, ]
BEEEESECYS IMWTH)
REG[54h~55h]

i BETIFEO:
ErEAE - BE - BE - BeRE
REG[S6h~5Eh]

f ]
EEHIESABHN

REG[03h] bit[1:0]

EANBEZHE
Data Write to REG[04h]

BEEEE R HHMISA)
REG[20h~23h]

l

REEEERTEMIW)
REG[24h~25h]

}

-
BEEEEZEZ LAXLITMWULX)
REG[26h~27h]

l

-
BEETBEEEZ EAYARMWULY)
REG[28h~29h]

|

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

|

-
RELCDRIRE BniEnlEEFaR
REG[12h~1Fh]

|

12 E 23T E (Display On)
REG[12h] bit[6]

13-3: BEARETENERIER
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13.2.3 EFFUEEIR

FUERETEGEBTIRES 7 (REG[20h] ~ REG[29h]) ik, tEHEEIHE
FREREETREFERNEGE T XBP—KEZREREE, TERRETNERIME:

p
1% 7E £ E R g4 i 1 (MISA)
REG[20h~23h] MISA

}

&R EEAEEEMIW) P V/) |1 R —
REG[24h~25h]

(MWULX, MWULY)

l MISA
P (MWULX, MWULY)

BEFEAEEL EEXAIRMWULX)
REG[26h~27h]

}

-
WETEELZ EBYRFRMWULY)

MISA

(MWULX, MWULY)

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

13-4: QEKEFEMNEER G
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13.3 EFRiE (Picture-In-Picture, PIP)

LT767 SHFEIPELEE, EMEATNEFER, AEEE LALR‘E—FEEETR, MATEE
BEFBMBENEIGEEE. WRESE 1 (PIP-1) SEHE 2 (PIP-2) 2EEN, BAETH
1 ME—EE~EEFE 2 HE L.

EFEREIA/NSERBET REG[2Ah] ~ REG[3Bh] 5 REG[11h] iRE. EFE 1 5E
FiE 2 WEEERREFE, BiR{E REG[10h] bit4 >Ri%#E REG [2Ah ~ 3Bh] REFE 15
EHE 2 MBS, MECRXIN N LUTIREETENEIMERSEH. EPEMER/N
SRRNESHRIKF LR 4 6=, EEDYRNN 1 &3k,

EEMET LT7689 AILSHFRMEFEMNE, MEFERNEHSHFEEERER, BE5F
&% REG[12h] bit3 VDIR = 1 &, PIP &, EfZthr. X OREBiam AL,

13.3.1 EFRiE (PIP) {EANEE
BRREVTEVRSEEFEEGERVE. BPEERGEE. BREERX/Y 245, BEHE
Blt% X/Y 4R, BFENEER. BEYEMNERESEYENESES 7S, FNERREHET
[EY SR S VE B S i

EIEPIPBEIRTE
REG[10h] bit4
l Y
e -
12 EPIPHIES REHA I & (PISA) 1= EPIPHIE S E(PWH)
REG[2Eh~31h] REG[3Ah~3Bh]
g (e B E r AT
B EPPIESEPIW) 1EEPIPEE REEZAENL EB44R
REG[32h~33H] (PWDULX, PWDULY)
REG[2Ah~2Dh]
'd FYar==) = Y= '
W‘Eﬁﬁlpff ﬁﬁf}ﬁ SEPPIET B
REG[35h~37h] REG[11h] Bit[3:0]
' l ' l
B EPIPIIEE B E(PWW) ZEPIP1/PIP271 B EAE
REG[38h~39h] REG[10h] Bit[7:6]

B 13-5: EfRE (PIP) NEANEE
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P MIW
MISA
(MWULX, MWULY)
(HDWR)
PWDULX, PWDULY.
: ~-------- L - E-]
A 1
1
(VDHR) 1 :
! i
i 1
1
fooomom e
—
BiS (PWIULX, PWIULY)
—

PIPMIE LCD EREE

SDRAM
(Display RAM)

13-6: ENEREE?
13.3.2 B EHMERE RMIESERME

HFERI—TRY PIP EnfieB R Erx, afLAIEEHEMER LALRIRE PWDULX 5 PWDULY
SEMASRRTE LCD B RFE RIS, TMRE PISA. PIW, PWIULX, PWIULY BJLAEMFRE
SETNEFEERGASE, XEMEFAENEEERTAFRIEEEGEE, (EELARESR
NEXEEEEFEFNEG. TENFAFER—NENES— N EFENE, EFPENE
LR HENEREEGRAE (PWDULX 5 PWDULY) (ERAENEFEEIL.

2

« MIW >
MISA (PWIULX, PWIULY) = (X1, Y1)
(MWULX, MWULY)
(HDWR) E A
(PWDULX, PWDULY)

(PWIULY, PWIULY) = (X2, Y2)

~> | B

(PWIULX, PWIULY) PIP &

X1, Y1) X2,Y2) X3, ¥3)

A B ( (PWIULX, PWIULY) = (X3, Y3)

SDRAM
(Display RAM)

LCD EREE

13-7: ERENERERTMIE
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13.4 he¥ESiRIR

BE LCD BEpRikEn (NEEGHMNLERIT) #HTRIFHN, ErfEGRUBELIFE.
LT7689 i2{ftig#e (Rotate) Sixt&k (Mirror) AYTNEE, HhEdeIhae@LL 90°5 180°ANFRIETTT
Ehe BB, MRGENEGELRIT HRE" ERAER. LT7689 LGSR s
5%%, KANHET MCU B4 ERRIRTE],

REG[02h] bit[2:1] RHtFEEHRBENNAFSRHES] (RIZAtRaERR)
00b: A>F A/ E>T (#lia(E)
01b: BH>E AlF £E>T (KFEEE)

10b: E>F 2 E>6 (AhAhek 90°F EKFEpE)
11b: >k AfF £>6 (Bkxhesk 90°)

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

13-8: Rhe¥RIRIRE

1. Z3VDIR (REG[12h] bit3) =0
IRTE REG[02h] bit[2:1] 79 00b BY, HEMEENEGEENCEIAAEHFLET, XALE
Al EE—HRIRIEENR. 1R%E REG[02h] bit[2:1] 8 01b i, RRENEGEIEMNGRIAR
FEMEET, RtErRIEGRSSRKFRE:

13-9: KEHZ
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IR7E REG[02h] bit[2:1] 79 10b Y, FRTRENEGEIEN LRI TARENEEIG, RItERIE
GG EmaherE 90 Bk :

13-10: Hhets 90°BKFEE

IR REG[02h] bit[2:1] 79 11b B, REEANEBGN TR LAREALEE, BEETEGER
[EAChiess 90°:

13-11: EESG

LT7689_DS_CH/ V2.2
- ]

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



JLT7689 Uart TFT SBOREEISH

2. 33 VDIR (REG[12h] bit3) =1,
IZ5E REG[02h] bit[2:1] 73 00b BY, ELEB I TE:

13-12: EEEE

185 REG[02h] bit[2:1] 5 01b B, ErEEIE2EE 180°:

13-13: figs% 180°

IR%E REG[02h] bit[2:1] 73 10b B, BAIEGRERERZER 90°:

13-14: Zhgi& 90°
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&5 REG[02h] bit[2:1] 5 11b B, BREGEETE:

13-15: ZhEik 90°BESRE
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14. N{TLEISIEE

14.1 EEFSHER

LT7689 H+EESEMHEAIINE, MCU RERERSEMERIEL (REG[7Bh ~ 7ER]) . #HE
BREBAKEMFE (REG[77h ~ 7Ah]) | REBEREE (REG[D2h ~ D4h]) , FEEEE
REG[76h] bit[5:4] 5 00h, REEFSEIEIIEE (REG[76h] bit7 =1) , Xt LT7689 iaTE/E
E LEHKESEER, ALUETIRE REG[76h] bit6 = 1 XEEEMHEIMEEIEHREINF.
It MCU FREZEEITFERRAT BMNENRH T ERNENSIERBTRE. HEFEK. B+
2, MEEPHNESK. BFRISEReEmERE (R1=R2) .,

R2! ™ ’ R

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

14-1: BESEHE

EESEMENZENT, BRNEIRRENEOCSETIFIE (Active Window) A,

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

( GEERSBERGEATER [ EEEFSREROE/ /TR
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

) | ) |

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

) ! ) !

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

14-2: BESERERREZE
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14.2 Efh%

LT7689 SZTHFEIMNLZLINGE, BT VNIREMZRIEC (REG[7Bh ~ 7Eh]) , HAZGAVIEIHER

(REG[77h ~ 7Ah]) , BHZ&E9EE (REG[D2h ~ D4h]) , REAYIERE REG[76h] bit[5:4] #3 01b
LlukEths, MREOIISLRERANIEIR REG[76h] bit[1:0], BEEAEINSE REG[76h] bit7 =
1, iX¥ELT7689 FiofERE L EHXIN AL, EH—EM, MCU el LAMEREERHAIEE,

AMmEEE LS8R 1/4 FE.

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

14-3: EfiZ%S 1/4 #HE

EfZ, B 1/4 HEOFEENT, BRNETEHERERNEOCIETFRENR.

(" 18 TR E 8 A9 o B A a 2T S A P B AT
(DEHR, DEVR) (DEHR, DEVR)
REG[/Bh~7Eh] REG[7Bh~7Eh]

(" EEMSNE R ( B RSN/
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7AhR] REG[77h~7Ah]

' l ™ e l
BERSHES SRS RS
REG[D2h~D4h] REG[D2h~D4h]

' l e l

BEEEEMS TN RS
REG[76h] bit[5:4]=01b REG[76h] bit[5:4]=01b
) | ) l
TR RS RERERE Rk
REG[76h] bit[1:0] REG[76h] bit[1:0]

' l ™ e l
BREEDEMmE BREETL1/ABEER
REG[76h] bit6=0 REG[76h] bite=1

|

l

TSR
REG[76h] bit7=1

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

14-4: EliIZS 1/4 HERESR
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14.3 E}ER

LT7689 EIfEAY, B RREREIAfIE (REG[68h ~ 6Bh] ) . FELER{IE (REG[6Ch
~ 6Fh] ) , FfEREREIRE (REG[D2h ~ D4h]) , REHEEEEEGINER EER REG[76h]
bit[5:4] 79 10b, FEf$aE REG[76h] bit7 = 1, BPA LT7689 BAEKE LEHIINAVER,. F
AT LUEITIERE REG[76h] bit6 = 1 XSERAMEREIEHIIEE.

it g

(DLHSR, DLVSR)

(DLHER - DLVER)

®
HEERm

14-5: EER

EFERYAEEN T, RNE IR A R ESERMNELIETFNER.

1= TE B HIREYE s A AT 1% TE AR FERIAEYE s AL AT
(DLHSR, DLVWR) (DLHSR, DLVVR)
REG[68h~6Bh] REG[68h~6Bh]
4 1 EAR RIS TR m A AT h ( 1% RIS R R A AT
(DLHER -~ DLVER) (DLHER ~ DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]

'a l ) g l
BERERNERE WEERIEE
REG[D2h~D4h] REG[D2h~D4h]

- l J - l

s '

= EREEER I R ESEBEEFINEE
REG[76h] bit[5:4]=10b REG[/6h] bit[5:4]=10b
e l ™ Ve l
IR E RS EE R SME B E SRR
REG[76h] bit6=0 REG[76h] bitb=1
h /' h

|

WITERER
REG[76h] bit7=1

|

HTESER
REG[76h] bit7=1

14-6: ERERRYRIEE
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14.4 EZ%ER

EZERRS, BT URELRRIEIAR (REG[68h ~ 6Bh]) | LEEERMR (REG[6Ch ~ 6Fh]) L
FRENE (REG[D2h ~ D4h]) , &fFIRZE REG[67h] bit1 = 0 fEENEHILER, FEEa) REG[67h]
bit7 = 1, B4 LT7689 KTERE LEHILLER.

EFLLERAGZEIN T, FENEISERIEARSERRUE L FNER.

(DLHSR, DLVSR)

TR AR IR AT
REG[68h~6Bh]

A
a BB AR S AT
(DLHER - DLVER)
REG[6Ch~6Fh]

v

RELRIEE
REG[D2h~D4h]

v
RERFLERINEE
REG[67h] bit1=0

v
WITELER
REG[67h] bit7=1

14-7: BERMNRIZE
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14.5 EB=f

LT7689 E=FE, MCU B5twm

e 3 MR = 1 (REG[68h ~ 6Bh]) . & 2

(REG[6Ch ~ 6Fh]) . =3 (REG[70h ~73h]) . FIZita (REG[D2h ~ D4h]) , BEHIREE
HIEF = REG[67h] bit1 = 1 HE/S51 REG[67h] bit7 = 1, B4 LT7689 EEEKE LR
FI=F. ®E REG[67h] bit5 = 1 AIXS =AM EIEHAITIE,

sl

(DLHSR, DLVSR)

(DTPH - DTPV)

14-8: EI=f

METAFIER.

EF=AFAAEENT, BNEIE=AFR 1. =2, M3 WREY

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

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

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

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

( ] 1

EERES AR EEEES AR

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

) ! ! .

EEEEIE=ARIME BESETLH=AF

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

) ! ' .

MOE=aF WTE=EF

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

14-9: E=RFMHEE
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14.6 EEMER

EEMAERTRERIAR (REG[68h ~ 6Ch]) | 453 (REG[6Dh ~ 6Fh]) . EIFERAKEAH
#12 (REG[77h ~ 7Ah]) . B8 (REG[D2h ~ D4h]) , SfRIREEHIER SERBAER REG[76h]
bit[5:4] 79 11b, FHEEa) REG[76h] bit7 = 1, BPAERE LHSELEAER, REBRETLIE
IRE REG[76h] bit6 = 1 MEMBEMERSIEHNEME. TEG R1TAFKIFEEZR, R2AFRE
A,

i o

LHSR, DLVSR) SR

(DLHER - DLVER)
]
HERm

14-10: EERER

EMALE, (BRRX- EBERX) BAT R +1) . (ERRY - BERY) &
MAT (2% + 1) . BERAEFRRRESERAUAZET/FIER. TERESEME

FRURAEE]:
BEERERRRES LR BEERERRRRES LR
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]

(( REEREFMERSST ) BERAEENARSLE )
(DLHER ~ DLVER) (DLHER -~ DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
ETEEARE/AGEEELLA - ELLB) BEERLE/AEEELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

e l Y g l Y
BEERERNAG BEERERNAE
REG[D2h~D4h] REG[D2h~D4h]

o
BERERAERINE S R AERINE
REG[76h] bit[5:4]=11b REG[76h] bit[5:4]=11b
e l Y g l Y
BN ESEEEERIME BEEFESLNERER
REG[76h] bitb=0 REG[76h] bitb=1
o
} ' ) !
MTEESER WITEEEER
REG[67h] bit7=1 REG[67h] bit7=1

14-11: EEMBERRREE
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15. XBREHWSIZE (BitBLT)

LT7689 Wi 2D XEREMSIZ (BTE) , AJLUBIIXREMAIEER. HiEEXREIRESRLEEER
#{Fh, LT7689 AAY BTE BEARILARRTHERIRE, XATLARIME MCU R9IERF. BRILIXPMETEERITIC
BTE RIThRE SR FH&RL .

TE(#F BTE THREZ R, (ERZELUEIRIEEN BTE BIEEN. XTIR(ELAYEA, BESETmKE, m
FTFARRIRA, LT7689 7 16 Fyiii®{E (Raster Operation, f&#% ROP) , FiRigSBAIHAILA
21T HR ROP BE, ZHMYAS BTE NREAYEHIHR(E, ERBETLIXRI AR,

MCU TILAEFRIGE BTE {LRME S SEHRURImA BTE $iTIKR. dISREFERAEEIER BTE ARSATLAE
BTE_CTRLO (REG[90h]) bit4 s 2IR75Z57788 (STSR) bit3 183, B—f/5%, (FAZTILUMGERE(FH
Wr, ZEEARRT INT#PER, aTLARSUERSFas REG[OCh] BEARUTRIR, Mgt INT#
RS S REERE MCU BRI,

% 15-1: BitBLT B9T{FiEst

BitBLT

REG:91h]IB1i’|tE:;?3YO] RN 5 s B2
0000b MCU Write with ROP.
0010b Memory Copy (move) with ROP.
0100b MCU Write with chroma keying (w/o ROP)
0101b Memory Copy (move) with chroma keying (w/o ROP)
0110b Pattern Fill with ROP
0111b Pattern Fill with chroma keying (w/o ROP)
1000b MCU Write with Color Expansion (w/o ROP)
1001b MCU Write with Color Expansion and chroma keying (w/o ROP)
1010b Memory Copy with opacity (w/o ROP)
1011b MCU Write with opacity (w/o ROP)
1100b Solid Fill (w/o ROP)
1110b Memory Copy with Color Expansion (w/o ROP)
1111b Memory Copy with Color Expansion and chroma keying (w/o

ROP)
Other combinations | Reserved
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ZFz 15-2: ¥Ki2{EtEX (ROP Function)

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

R
1. 7EROP IhgE, SO: KR 0 FUEE, S1: KR 1 H9%UE, D: BRmAIEIE.

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

Sel:
4NER ROP ThgEiREA Ch, FBABERISEDNE D = KR 0 19848 (D = SO)
WN5R ROP INgEiRES Eh, BBABMmEWE D = SO + S1
ANER ROP IHBEIREAN 2h, BPABRIREWE D = ~S0 - S1
ANER ROP INEIREA Ah, BRABRNREUE D = KR 1 B9EUE (D = S1)

#F 15-3: & 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 £iE
0000b Bit0 Bit0
0001b Bit1 Bit1
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5
0110b Bit6 Bit6

LT7689_DS_CH/ V2.2
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& 15-3: eI REN (%)

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

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

15.1 i6#%¥ BTE i2hafus

ROP 9SO, S1. D AILMKIRERMIESAIRMIELE, 7 ROP I08ERT, L/RStiEEEALERY
KESEERRME.

m SO AUibitEF7FE8 2 REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]

B S1 A9l ESFE8 2 REG[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h], REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

m D fitbhE57258 2 REG[A7h], REG[A8h], REG[A9h], REG[AAh], REG[ABh], REG[ACh],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]
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15.2 8%FABERMNTE (Color Palette RAM)

LT7689 EE¥BHABENTE, FERR
#4458 MIHNERERES (Alpha Blend) If
ge. AHFRS|IBHRARERNEILIEEE
SLEF (Real Color) , 4NE 15-1 FR/g
REEENE, X2 64*12 bits i SRAM,
EJ MCU &XB A\ 8bit, EILLTEELHX
HENE, RA Low 4bits #HU4EEBA
RAM, BEENFELEHIENN, #/8
A REG[03h] bit[1:0] = 11b, MmHE MCU
EEELES 128bytes, HIBIREREE
BREAEFLIUSEE 15-2 .

R G B
Abits 4bits

15-1: FAERAEF

e
REFEFEERFEEEE
REG[5Eh]

]

BEAFEEREERSAME
REG[02h]

|

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

l

BEHIESAEM
REG[04h]

SAFEEHIE
Data Write to REG[04h]

=

15-2: MEkREERBREREE
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15.3 BitBLT i&{E
15.3.1 & HRZMER MCU B

XA MCU EANBIEEATFHRRITIRERT LA S ¢ (ROP) HI(E, BTE 32 16 7 ROP AYiZ
fF, Zi@d BTE 5|EMENSIEEENIRTE, SBIEMEESE.

15.3.2 FE N HHRFRINESEH
RFREEHRVINEILIES 16 ftHt (ROP) #B(F, MERSIFIERIMEEIE.

15.3.3 56218
FEE#HZ BTE e BNAFHITRIRBIER.

15.3.4 EIRIE
X MRERIEISER) BTE XEUR I 8*8, 16*16 (RERMIER (pattern)

15.3.5 £&£& Chroma Key RIEHIET

XMRERAEFSERY BTE XA L 8*8. 16*16 REAIERF. BEREZER (pattern) RIERE
FTANERIXRHEE (Key-Color) , BFAREREIERA2WER, MXBEMIELE BTE
BRESHFR, XTIREREH (ROP) #B(E,

15.3.6 &&& Chroma Key f§ MCU B\

X MR FHER SRR ERE A X, JRERRIRR 0 (S0) MEHRBFTX
& (key color) , FABRIRHINFEIREHASHER, MXEE (Key color) HIREE
BTE s RtaETiran. ADDREASHRME (ROP) 1.

15.3.7 & Chroma Key BIAESHI

XN ERAMERSRCHFIEREHR, MKRESBNESEREERSAT LARNXE. SR
& 0 (S0) FTFXHEE (key color) , NBERIRRFEIEASHERT, MXREENE BTE
BEREEHFR. FHEEARSIHEH (ROP) #B{E,

15.3.8 ' EB&¥

RNMEERBERHMANREHIET B 8/16/24bpp EEFHIEKE. RRESIENE A
‘1", M BTE BLEIRIRE, AIRCRREERREHFFRT. KRENREA "0,
N BTERSHERERE, BSREBIREEESESFaRT. NREREPMGE, SKFREE
73 "0" B, BFABRIREF LHRNABRKBASHNE. EIENELCRRHEEERERY
g8, RIRSERZHFa (D5h ~ D7h) AAiREREAE.

15.3.9 GSI REEHNAEES
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XMNNRERIGATF RV BHUEIEIERY 8/16/24bpp FEEUE. KFEHIRIRE "1" W
HAHIRBHABAREFTD, BIREHNREEIREH TR, KFEHENRE 0" Ny
SKBASAREY, SRBNREEEREHFFHRT. UREREBPRERE, BASKREE
2 0" i, BRRTFHEASEENEYN. AFEESNERLICESEREERIERIE, /l
S5E=%F8E (D5h ~ D7h) AaiEERE.

15.3.10 £S5 EPEMNEFSH

XMRERIERIR 0 (S0) 53kE 1 (S1) $EHESGEHEESEREANBHNRE. XMNERE
WEEEERAMEAIEER - Picture =5 Pixel &=,

Picture #=2=V215t BTE AMEXIFERREBER alpha iEFSEE, X1 EEIHFREN
AJ15%8, Pixel B2 Ri% BTE IEXIHATFMEREGARR alpha ERSHE, XMNER
RS ELCRERMERIBRIBMNT.

kIR0 (S0) : BAfF
KiE1 (S1) : BRRE
Bm (D) : BrRHEE

15.3.11 &£&:ZBER MCU EA

XMEMERAIEER 0 (S0) 53RIR 1 (S1) #EAEKERESREEABRIAGE, X4 Alpha
Blending BB/ MEEIf{#F: Picture 5 Pixel #z{, Picture {&, 215t BTE ANEXIFERE
BE1HRR Alpha BEESEE, XM BEBISFREIAEE, Pixel IRx{Z2R1% BTE (MEXIEHR
FMEEREEARE Alpha BASEE, XMNEBRNSHELEFEES MNGEASHISRF.

SEO0 (S0) : MCU
XE1 (S1) : BrAE
B/ (D) . BRAE
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15.4 FEAERZE
fEiREfRR, BTE AILAMERKRAYSIES RS BRmAIAEFFI. THERIESHZREFER

T3ik:
LT768

SR SO AERETE —w'

SO_X/S0_Y e

B S1 ABHafrE |
S1X/S1Y — ] T~ t

BitBLT

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

BTE Process Direction

15-3: FENATFES!

15.5 BTEERXHEE (Chroma Key) Lbi

£ BTE FRiZEABRIXEE (Chroma Key) WNSRERERNE, BTEHSLUEKIR O (S0) 5ER
BfrashYE. NRBELIEERBARAEL ERRAFAIENE, LUARERRIRER.

B EEF&FEN 256 A,
Source 0 Red Lk4& REG[D5h] bit[7:5]
Source 0 Green Et# REG[D6h] bit[7:5]
Source 0 Blue b REG[D7h] bit[7:6]

B 7ERFEE&ERM 65K &hY,
Source 0 Red tK#& REG[D5h] bit[7:3]
Source 0 Green tb#; REG[D6h] bit[7:2]
Source 0 Blue Et# REG[D7h] bit[7:3]

B EREGRSA 16.7M &hY,
Source 0 Red Eb#: REG[D5h] bit[7:0]
Source 0 Green Eb# REG[D6h] bit[7:0]

Source 0 Blue tb#: REG[D7h] bit[7:0]

LT7689_DS_CH/ V2.2
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15.6 BitBLT Ijgeifik
15.6.1 & FHhR(ERI BTESA

IIHRERTLUENN MCU EANBTRAFHIERE, ENEIBETLUES M (ROP) #EHEANED
W7FH. BTE RSHEM 16 7 ROP, HTEIRLUSKIKIR 0 (S0) #/H MCU 12, 15
IS4 POP 257258 (REG[91h]) bit[7:4] i&5 OxOC {SZHILEER,

MCU LT768 SDRAM

i 1

SHIKE

w

't |:> BitBLT
.Y i

HKE 0

15-4: SEFHHE(ER BTE SAEH)

SERX AN NRERIRE A T -

}

B ESLBIE A (S1_STR)
REG[9Dh-90h]

}

B EBTERESE(BTE_WTH)
REG[BLh-B2h]

= ESIEZEE(S1_WTH)
REG[ALh-A2h]

}

BEBTEE S B ERTE_HIG)
REG[B3h-B4h]

12 ESIE O A EEXY 4R
(51.X,S1.Y)
REG[A3h-AGh]

}

RIE SO, S1, D FEHRE
REG[92h]

1% E BavthElsit it (DT _STR)
REG[A7h-AAR]

}

R EBTE, ROPTIAE
REG[91h]

|

RE BRIMEREEDT_WTH)

|

1ZEBTE Enable

REG[ABh-ACh] REG[90h]

13 AlA 7\

o E(E?Tm xE DLT%:)(Y = BERREABN
REGIADh-BOh] REG[04h]

Ye
Check FIFOi#?
No

MCUB A B
Data Write to REG[04h]

15-5: ZEENHHE(ERY BTE EAREE
15.6.2 55 FEHHiR(FRY BTE AFSH!
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XN IRE S NEEN AR S HIRZ EEERIAT BRIXE. XM FT LIRS MCU
SL3EETE), HTRARFEIESHIREINEE. TEFRFIR= POP 78 (REG[I1h]) bit[7:4]
125 Ox0C 1SEIRIEEER.

LT768 KIRO
TEL
BitBLT
SHIX

15-6: EEFHHE(ERY BTE AFESHEH

& 15-7 2UINEEZ 2R, MCU 2LMEE BTE TS kMA BTE HiiTiKix. B 15-8 2
2R, MCU ZLUGERMGRRTsREFIA BTE YT,

' e B Vs ~
ESOBREIRE -
_ 2 EBTEEESE(BTE_HIG
(4B /I EFRXY 2 e a1
REG[93h-9Ch]
' e ~ e >
WESIEERR .
_ S 5ERTE,ROPTHAS
(s XY AR ‘S‘ERE e -
REG[9Dh-A6h]
- = - b5 ~
REEMHEEASR -
(Bt /R E XY A7) “f?;ﬁf}b'e
REG[A7h-B0Oh]
- ~ v
B2 50,51, D EEFE
REG[92h]
. l ™
1% EBTEEEEE(BTE_ WTH)
REG[B1h-B2h]

15-7: EEFHHE(ERY BTE AFSHIRERE (1)
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}

s s ~ ' ™
12 ESOEEZME
s THaE
(ERUAM /RS /7 REXYALAT) lﬁtggé’[gf; AR
REG[93h-9Ch]
s e ~ ' Y
BESIE®AE - o
(RBtasAL /A EEXY AR liiiggir]";f’tﬁﬂf
REG[9Dh-A6h] N
rs o 3 ' ™
EEERERNE o
(RBSRMEAL/BR /2 L XY ALHR) “fg;g%”;b'e
REGIA7h-BOh
P E— ;
®ESO, S, DEEFE
REG[92h]
' l ™
BEBEEERE - 3% e chEr
REG[BLh-B4h] REG[OCh] bit2 = 1

I
=

15-8: EEFHHE(ERY BTE AFSHRER (2)
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15.6.3 £&£& Chroma Key f§ MCU 5\

ItETheEs MCU BEEXEERIBENEIETIRE. IHEERILUEH MCU BABTREFIEE. —
BIXPINEEMAERESS, BTE 5IERMERITRINVEGERIMBEEIERS AL,

5 "BTE EN" IIEERREIRIR "4& Chroma Key 9 MCU BN THREFEAMREUERT, 4IR
MCU BEAEIESX#EE (Chroma key) 18R, MEA SO HiESRI8E. MXEBEFKIRE
f£ "BTE background Color" ZFHfras. ZFlHIAINRERIRIE TOP EREFEH, £H
EREFENEAENE, BABTIHNESHRNEHRE—MIEHN TOP, ZBUFEHES
AREH, 525 THETRREFRE:

MCU LT768 SDRAM

Sk

|:> il

15-9: £5& Chroma Key k) MCU SAEH|

Ve o =
EEENHEENE -
(Eta /FE A XY AR ‘ REEEQEO”;“E ‘
REG[A7h-BOh]
) |
BESO, SL, DEEBFEE
REG[92h]
) |
WEBTEEETRE - 8 MCUE AZHE
REG[BLh-B4h] Data Write to REG[04h]
' l ™y No
RERES (Chroma key) BTEXIEE=?
REG[D5h-D7h] BTE_WTH * BRE_HIG
) !
B TEBTE, ROPINEE
REG[91h] ( &= )

15-10: £& Chroma Key ) MCU B\ iIEE
15.6.4 £&£& Chroma Key BIRIEEH (A& ROP)

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -74-



JLT7689 Uart TFT SBORSEIRE

InEERT LAS SR —IEEN N REXEEINFENXE, HEESHRBIEEPSIR
FKRHEIES (Chroma Key) HIERE, HREERR, AEXEXNFERIRNENE, FHH
KR SXEEERNSEELIE, MXEENIZERE "BTE Background Color” Z1Fes
(REG[D7h:D5h]) =, F(iFiHS5BENHEEAFARE. ZHhHBINERRGE REEE,

KEEHRRMEEN, BLABTHINEES HRNEFRE—NIEHN TOP, FELTMIEHE
NAWBEANREFF. BSE THERAEFTE:

LT768 SDRAM

RIRO

el

BitBLT

@ S

15-11: & Chroma Key BIRESHIEHI

4 CESORERE
(R2taHh /5 /A EXYALER)
REG[93h-9Ch]
e v : e
EEERNEERE
hyg I L
@Rt A XY AR ﬁiggg[gﬂ: e
REG[A7h-B0Oh]
' . l
BESO, D FEEREE 12 EBTE Enable
REG[92h] REG[90h]
' l ™y
2EBTEEERE - 5
REG[B1h-B4h]
) |
ZEEED (Chroma key) < frem )
REG[D5h-D7h]
I

15-12: £5& Chroma Key HIREEIiRIZE
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15.6.5 SN HHR(FRIEIHINR
HINRES— e E X INESIHHRIEERN 8*8. 16*16 ElZ, 1M 8*8. 16*16 (REAIEIRZEERALL
IRERIEETRSCHEFERTF. XPMINRERAILAES 16 Fit} (ROP) #BE. XANIHEERTLATE
—IEENXEINESHIERE, iNRiEE =K E. TELL 8*8 EZ2/9f|, POP 725 (REG[91h])
bit[7:4] &A% 0x0C 1SZIRILER.

SDRAM

LT768 mp—

RiF1L

SHIKE

=
| |12
SN

8x8 16x16

15-13: EFEL

15-14: &5 FHHFERERIRRTEH

(" LESOEERE
(AR E XY )
REG[93h-9Ch]
- l P A 2 ~
BESIEETA
i ]: e
(R XY AR “EE;E.J’ [g f:; 7
REG[SDh-A6h]
Vs S = I ™
BEFEENESHIE .
(ERSRMT /R /A L XY L) ‘*fgggg‘lf]b'e
REG[A7h-BOh]
e ™
2T 50,51, D LEER
REG[92h]
Ia l oy
1R 7E BTE R - B ( - )
REG[B1h-B4h]
|

15-15: SEFHHHMERNERIRRREZE
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15.6.6 £5& Chroma Key ROEIFHET

HIhRE—EENFXIRESERETEA 8*8. 16*16 B, (BEEREENTEPIIRKIRG
HESXEE (Chroma key) HEFBAXNTENEHAMEN, EHLEINHRESZER
8. MX#EE (Chroma key) #iRTE REG[D5h] ~ [D7h] Hizas+. TERTSEHIXEEHIR
ENHEE, REEERNTREESEHREEIINRERELaSHN.

LT768 SDRAM

IR0

BitBLT

T ]
& SHIXE

15-16: £5& Chroma Key RIEHIEH#EHI

4 BESOEEAE
(FBHa MR /A _E XY A AT)
REG[93h-9Ch]

| }

g oE - -

BEEEMEGRE = "

(RBHa 31 /BR /7 FEXY 4 47) B EBTE, ROPHIAE
REG[A7h-BOh] REG[91h]

BIESO, DEEBEE 2 EBTE Enable
REG[92h] REG[90h]

l .
Rl
v

REBTEEETE - &
REG[B1h-B4h]

BEEREE (Chroma key) ( prg=a] >
REG[D5h-D7h]

15-17: £5& Chroma Key BIERHEHTRIZE
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15.6.7 S5H REBFH MCUSA

LtEIREN MCU BERBEIREEAATH, EXMHMFPRFERNRBEE (bit-map) BIEHE,
21 BTE TRERTLASERLZURIENIHEE. WIRBBERA bit 79 "1" NEEARIRE, 1R
EBEEREAY bit J9 "0" NEHERERE., XN IEEILERESEHRBRAERTERE. BE
E7£ BTE AERRE MWL D TR, J—FiTmEtEhy, IREHMIERIBR G
EMEERF. T—THSENBET—28EE~E, 8—E5BNREFRVEIEHEIEY RITER
2 MSB 4MEZ| LSB, S158R MCU $UEEH#KIRE 16bits Y, BRA ROP AUERIAHRIAT LA
129 15 2 0 BYE—{Z, MCU BUR(EEHIRES 8bits, BBA ROP EIRMAILIHKIRS 7 & 0
HIE—AI. iR 0 BIEIRE REG [92h] bit[7:6] TEINEEFIIAHRSE.

TERSEHIFRISEBRKIRE LE, EEEHZENERE, ALt MCU BREEHIE (KR 0) &
iZ BLT EANEERNEXIBERIIIER I RIXFE,
MCU LT768 SDRAM

TOR (=) |ow

RIFO

15-18: &5H REFR MCU ENEH!
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ST HNHEENE
(REAKL I/ /22 XY 44T
REG[A7h-BOh]

F 3

v Ye
( . _ D Check FIFO #?
ZEBNG DT EEEE
REG[92h] No
e ¥ ~ MCUE AZIE
EEBIEESE, =& Data Write to REG[04h]

REG[B1h-B4h]

A 4

RENREG, EREE
REG[D2h-D4h], REG[D5h-D7h]

BTEZURS5C?
BTE WTH * BRE_HIG)

-
A4
e ™
Setup BTE, ROP Function
REG[91h]
¥
'a ™
127ZEBTE Enable
REG[90h]

|
E15-19: @A REXA MCU SAKEER

HINTE 15-20, ROP = 7, RIRBEHFRRIENHEHIE, ERESFRIENHEILT
B, WNR BTE Width = 23 Y, AMSEINEXT BREER. Bl 15-21586I1J9 ROP = 3,
HitRER LRI SRR EY RER.

Data0 Datal Data2 Data3 Data0 Datal Data2 Data3
— ——

TOP1 TOPI

| |
v v

u
111 n
B 15-20: BT EEREH 1 B 15-21: &¥§ REREH 2

LT7689_DS_CH/ V2.2
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R

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

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

Data0l Datal Data2 Data3

A I A
s ~ ~ ~ ~

! Startbit
Data0 i Datal Data2 E Data3
/7‘;07I N - 4‘*‘ ~—
S B A
BEEEE BTE Height
= REG[5Bh:5Ah]
EEEEEE B i
\\ | . \_ J
T BTEWidth \4
TR =REG[59h:58h] 4 FTFE
=23

15-22: B RETRHIERER

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

UNER Start bit=4, NI:
Sent Data Numbers per Row = [{50 + (8 -4 - 1)}/ 8] = 7 Bytes, #HFA 3

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

4NER Start bit=0, M:
Sent Data Numbers per Row = [{50 + (16 -0-1)}/16] = 5 Bytes
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______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -80-



JLT7689 Uart TFT SBORSEIRE

15.6.8 £E&I BEFS Chroma key i MCU S\

It BitBLT 12{E T ESBHTE2ZIEI, SEEY R BLT /L <2iER, FRReMEF IR
BN 1 FrE(ENSEeEY B2 BitBLT gis®; MREREREMEFIREN 0 WFIBEAS
¥ % BitBLT 526,

TERFEAFRISEHZENLE, Eit MCU BREHIE CRIR0) & BLT ENIEERRE
KIFEZIRTERRIX .

MCU LT768

T ?F I:> BitBLT

IR0

15-23: @A RES Chroma key i MCU SATEH

(EEsaithit/Ta R /A EAXYAAT)
REG[A7h-BOh]

}

REBRH DT EERE
REG[92h]

EEROHEERE }

-

l MCUE AZiE
S ERTEEBTE SE Data Write to REG[04h]
REG[B1h-B4h]

}

ZERNSHE
REG[D2h-D4h]

}

Setup BTE, ROP Function
REG[91h]

}

12 EBTE Enable
REG[90h]

15-24: FEEH REFS5 Chroma key B MCU EAEE

BTEHIES=?
BTE_WTH * BRE_HIG)
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15.6.9 SR EBENANEFEH

HINEETLURESRIE 0 BUBSRKIR 1 $UERAEBESEANEBNNGE. XM IHEEERMEN -
Picture #2={55 Pixel 8z, Picture {2\ EJLAIBHRIEIE 8/16/24bpp ER FTHENFL2ERE
BE—ESEBEE (Alpha Level) , [REEMHRENTE REG[B5h], Pixel M REHHIRIEER
R 1 iimA2 8/16bpp 11, ME1 Pixel EEESBHIRESE, KR 1 5 16bpp BIF MEER
B bit[15:12] 2EERE, FIRE bit WABKEWRE, KR 10 8bpp BIRIER TRE bit[7:6]
2EPE, bit[5:0] NEWFERERSIEER (Palette Color) HIEE,

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]

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

LT768 R0
; RiIFEL
Levetop
BitBLT @
SHIKE
Palette ;’
RAM

15-25: 8bpp Pixel Mode &l

7= 15-4: Alpha Blending Pixel Mode -- 8bpp

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

LT7689_DS_CH/ V2.2
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LT768 IR0

KiF1

Levetop
BitBLT @
SHIXE

15-26: 16bpp Pixel Mode &#l

#= 15-5: 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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e o i ( A
ZESOEEHE 2 =
B S ERTEEE S ERTE_HIG
(Rt XY A7) o REG{[?;;CB(%]_ )
REG[93h-9Ch]
e o i ( A
EESIEERE
) {ZEBTE,ROPIIAE
(SR /EE T/ _E XY AHT) 1REREG'[glh]m
REG[9Dh-A6h]
- = e h ( A
BE Ejﬁﬂﬁ@@lﬂw _ 1ZTEBTE Enable
(fBYAI 3 /TR R/ AT L XY 4447 REG[90h]
REG[A7h-BOh]
-~ l )
2ESO, S1, D EEFEE
REG[92h]
s l )
{3 EBTEEHE SR (BTE_WTH) ( P )
REG[B1h-B2h]

15-27: S5EBPERNAFSE (Pixel Mode) ifitzE

LT768 Kig0
TiFEL
Levetop
BitBLT
SHIXE

15-28: Picture Mode gl
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' A= ~ I ™
BESOEGRE o .
(YKL BRI /7 L XY AAAF) “‘EF'?ET é'[g(ljﬁlm e
REG[93h-9Ch]
' e 5 Ve ~
BESIEGERE
s
(Rl /P A FXY AAHF) Lo Hgﬁf{?ggzﬁm%—m”
REG[9Dh-A6h]
' Sl x e ™
BEENHERLE o
(EEHA ML/ /A E FIXY AT B‘ERE(T;EQEO”;’]ME
REGI[A7h-BOh]
e l ™y
{8 S0, S1, D LEEE
REG[92h]
e l ™y
R EBTEEEEE - BE ( - )
REG[B1h-B4h]

15-29: E5EMPERNIRFSH (Picture Mode) ifiizE
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15.6.10 E£&EBER MCU BN

EIHEERE T7KiR 0 S3KiR 1 REUERBSABIRE, MR 0 RUEGEEMN MCU K89, KR
1 BUENASRNF, HEBXT Alpha blending B9#&{, Picture 5 Pixel 5 t—HHEEIE
BEERAEES (Memory Copy with opacity” ) #8[E.

MCU LT768 SDRAM

&

;\ Levetop

(g\ J |:> BitBLT

IEO t
Palette
RAM
15-30: &SIEREER MCU EAEH
s e 5
BESIEENE .
_ = EBTE Enabl
(Rl /SR E FEXYALAT) L‘“‘EE 6[90”}3 ¢ 1
REG[9Dh-A6h]
A J ‘F:
g BEHNHNRERE Yes
(FRHaH /PR 2 /A E XY LR 4T) Check FIFO#?
REG[A7h-BOh]
A4
-
REBTEEEEE - 5E MCUE A iR
REG[B1h-B4h] Data Write to REG[04h]
A4
r’ N
BE SO, S1, B D BEBEE BTEEIEEx?
REG[92h] BTE_WTH * BRE_HIG
A4
s ™
1% EBTE, ROPIh&E
REG[91h]

= )

15-31: £&&IEPER MCU EAREE
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15.6.11 &5 RBFHRFESE

RSN ERRFEEAIEIR 0 (S0) SBFAGEIE (bit-map) EpFBFGEE, 7
BEANBTREFENARGF . MNREEHEE bit 5 1" IBLABSEREEISEZSFETEN
s, WMRBEHYE bit K "0" |, PAKSERNERETFHRIIENHE., REMERE
N2 REG[92h] KENX, FKiF 0 BBHIEEERILAEN S 8bit/16bit, INREAGIIETEETE
X739 8bit, BBA ROP (start bit) AJIREEA A bit7 ~ bit0 k=icials; WNRPEHIETE
FENX /I 16bit, FBA ROP (start bit) B[iKEERIA bit15 ~ bit0 k=i Ia(L.

HINTE, FIRBSFHRIENHFENIE, EREFFRRENVABNEE, MEENEF
T RER,
LT768 SDRAM

ByteO Bytel TE ’FO

& Tnpl{ SHIKE

BitBLT

15-32: L5 RBFEHAFESHIEH

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

Data0 Datal DataZ2 Data3

TOR1
3

TOHE

15-33: B REREH 1
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TEFEAINY ROP = 4, EfiRERTRIATMEEIRIGIY RER.

Data0 Datal DataZ2 Data3

AL A A
'
'

A

[
15-34: BFH REFREH 2

Y
EESOEEAE :
_ ZE BTE &5 SE
(FEUath /B2 /2 _E XY AR ‘S‘EEG[DS‘,? ‘;’fﬁ?
REG[93h-9Ch]
s o 3 ~ 2!
EEEMHEEAS
_ = EBTE, ROPINAE
(A EEXY k) 1 “‘ERE ot A2
REG[A7h-BOh]
v Y
e ™y e ™
=ES), DEEFRE 1% EBTE Enable
REG[92h] REG[90h]
) . .
BERTEEREE - S
REG[B1h-B4h]
AN
Y
e ™
% BTE BIBEE
REG[D2h-D4h]
[

15-35: S REBEHNESEHRER
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15.6.12 &I B&#5 Chroma Key HIRESH

HINRER SN ERAFEREAIKIR 0 (S0) BBFAGEERE (bit-map) B BRGEE,
BEAETHREFENRES. NREEHIE bit & 1", BLABLSEIRREISBSEEIE
RUERER. FNREGBHGE bit 8 "0" | BPARASXBRNIREFMIEERER, LUXAMIEIBRIZN

=5
LT768 SDRAM
ByteO Bytel » ZE EO
E SHIXE
BitBLT
15-36: L& EB&%5 Chroma Key RIRFESEFEH
4 P EVEE 1=l
(RBYA M HE /55 B/ _E FEXY 4A4F)

REG[93h-9Ch]

p A4 \ 4
ETARMEERE N N
s = Ly SRR

REG[A7h-BOh]

- v A A
ZESO, D ERFE iZEBTE Enable
REG[92h] REG[20h]
. v . !
BEBTEESEE - S8
REG[B1h-B4h]
Y
p
1272 BTE AR ( - >
REG[D2h-D4h]
I

15-37: EAKBES Chroma Key HIKFFEHIHIZE
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15.6.13 XikiEi# (Solid Fill)

LEIIRESETRY BTE IS ERIAERS CEISIEEAERIER. XM INRERHEREREFH— M eEX
. MEHSREHKIREE BTE NaIREFFRT.

LT768 SDRAM
EEESE
BitBLT
15-38: XIHIEHGH
- e v ™
2 BRHEZTAR
_ 1= EBTE,ROPINRE
(BUBHIL /R L EXYALH) ‘ IRERE ot e
REG[A7h-BOh]
Y A 4
- ~ - =
AN EREE 1% EBTE Enable
REG[92h] REG[90h]
Y
Ve ™
BEBTEEEZESE - 5F
REG[B1h-B4h]
Y
- ~
12 EBTERISEL S
REG[D2h-D4h]
I

15-39: XiNRFEREZE
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16. BRNF

LT7689 BRI FERHKIR:

m pgzE ASCIl =25
B FREENFE (CGRAM)

LT7689 prTREE 4 45 ASCII =F8I5t, Bt MCU EANSIRREIFESFRt{TIEFII8E, SFEMAXAY
E1Faa2 REG[CCh] ~ REG[DEh]), MXFEEALIERIRBSE RGBS TR (REG[D2h] ~ REG[D7h])
PHIRTE,

16.1 REFE

LT7689 WEE=FMAREDR (FFA/N) BIASCIIFEL: 8*16, 12*24, 16*32, MCU REF
ANFEBF A LERARLLE ASCl =87RE LCD BL, BRNF/ANE REG[CCh] [5:4]3ki%
E, MFEMBEXINE] ISO/IEC 8859-1/2/4/5 4RIBtRE (WK 16-1 ~ X 16-4) , EREpF
ISO/IEC 8859 =#IE REG[CCh] [1:0]3Ri&E, WIMERETLLIEITRIREE788 REG[D2h ~
D4h] 5E5&EFas (REG[D5h] ~ REG[D7h]) KEFRIEENFAIENE, BILASE THIER

AEE:

1= EF AR S 782 (CCR1)
REG[CCh]

Ye
Check FIFO#?
l No

p
1B EFRIEH S HR(CCR) [ MCUS A28

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

l

BESRHE
= é:' =[]
REG[D2h-D4h] FREEST
SR I
BEERHE
REG[D5h-D7h]

BEXAER < )
REG[03h] bit2=1

16-1A: ERMEFEREE
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% 16-1 9 I1SO/IEC 8859-1 ZFHV%mAEA T, 1SO fIRRER “International Organization for
Standardization” , ISO/IEC 8859-1 —f&#FR/ “Latin-1" , 1IX2#7 SO ZEHERY 8-bit ==
FFENE—ED . F T FEIERSEEZR R OXA0-OxFF Y., 2= cSEFATEAERY, S1EMI/R
BRILE. FEiRE. MIIERIE. AZ. ETHS. HBEH=. MAALE. S5 &E=. K
B, BR=. BEXA. AT, ARE. WM. @87, PSHTIE. ME=F/RE. AIFE.
Il B FE, REESTSHALMER 1SO / IEC8859-1, Itsh, BSHERTFEUMLAIMIF
ZiEs, METEAEE. e, SRATMMBNFE. THRIFRETS, FRH3 0x80-0x9F 2%
Microsoft windows TENX A, #FR79 CP1252 (WinlLatin1) ,

3% 16-1: 1SO/IEC 8859-1 % 16-2: ISO/IEC 8859-2

NG 1 23456789 RBICDEF NG 123456789 RBCPEF
4 -:ovuu[jiawﬂa B ":ou“oj[ﬂawm
1Pt NSl lplEei-lonl O Il T s L
ol NI Rl Dbl FLY ol Pl Dkl LY
3PP RBBKEDP J@L2B3AdBB7TBOLKEPP
JRABCPDEFGHIJKLMND 4J@RBCDEFGHIIUKLMND
SPAQRS[TUNKNKYRIEND] L SPARSITUNWXNYRIENDT L
6] abcidelfighliljkiInpl 6| ablcdee/fighlilik|lmhlo
ThigiristulvpxyiClp[ E Thlarrilsitluw x|l E
glel | f L Lt WSHEE 2 B | ;

gl 'l ElPED | 2N 9 ‘ ‘

Al lilelEle i8] 0Pk Al R kS Blsllzl- 2l
BIP PP )| PPbuEEE Bl | el BlsRipl e
ChARARARCEEEEN I CRARRALCCCEEEEIID
DpNDOODDxBUUDDYEPB D NNOOBODOXRULIODYITR
Epédaddecelleenliij Efééééiégééeééiio”
Fbﬁc‘n,éﬁiﬁbﬁzﬂﬂ[ﬂugbu Fdhh0666+FUUUUg;'

% 16-2 /9 ISO/IEC 8859-2 #RAE=#F, ISO/IEC 8859-2 tHAFRA Latin-2, IX& ISO/IEC 8859
8 (EMEFFTIISE—ED . XLRE/LFILUBT TIIBMENENIRRS, WS HIlE.
g, OFME. RSE ngeiE. IS elnEN LRMIE. FRET. =E. 1A,
AL TIEATLAGER ISO/IEC 8859-2, Ib4h, CHEAIEAT—ERENES, M55= (FR7HREMS
=fERZI) .
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%< 16-3 3 ISO/IEC 8859-4, ISO/IEC 8859-4 ##R A Latin-4 52 “North European” , B2
ISO/IEC 8859 8-bit FRHRIBAVEIUERD . XNEEMEAEZ VRIS, k=], RiR4l
5. MFE5EIEFN Sami, MLFAAESTRIEIER. &iE. $=iF. @5, W15, BEIE. IN8X
[EILEFEREIE,

% 16-3: 1SO/IEC 8859-4 % 16-4: 1SO/IEC 8859-5
NB 123456789 RBLEDEF NP1 231456788 RBEDEF
) couu.ﬁo-sww B [0 wloalolofilo[disiof)inl
1Pl Ml flpll-lomlt IpP el ISt llpleflpily
ol Il sl (Dl FLU AR
3ot oRlMERlT B KEDR 3B aseBlA L KED]
ARRBCDEFGHIUKLMND 4R ABCDEFGHIUKLMND
SPORSTUVHENEZIENDEL SPOQRISTUNMNENRZIENDEL
6l ablcidelflghliljkil mphl 6l @blkcldelflohliljkilnhle
Tlholar stz K[EE Thlglris [t ulvluixyz R E
B | B iEL |

9 T | 9] |

Al Rk RETLESEBTFRT Al ERIF eI I pmKE N
Bl al rl fll] L BEIGRPEZD BREBI MEXBMUKIMHD
CRARARRRRICEEEETIL ClpCiTyoXumubphibRpd
DpNOKODOXxDUUDUDDR D6 sr mle s ik nwlilon
Flaapodlamlicelelijiji Efplc m iy o X iy bbbl
Flahboklplobl:lowlaopil F o 6 n [Fle s i i [j oo [h Jk 8 I

%< 16-4 /9 ISO/IEC 8859-5, ISO/IEC 8859-5 2 ISO/IEC 8859 8-bit FFFEREREP. XNF
FEEERSIFRINAT. BESH. GBS RRETMSET.

8*16, 12%24, 16%32
16-1B: REEMAIGG ASCIITEH  (8*16 / 1224 / 16*32)
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16.2 BEXFH

LT7689 AILALFERECIEFREHMATS, SILAGIE¥RA (816, 12*24, 16*32 dots) HELM
(16*16, 24*24, 32*32, 48*48 | 72*72dots) HIFH/EHFTS, WINEESHF 32,768 FHFak
32,768 £, ¥AFHIRIDTEIRZ!E 0000h ~ 7FFFh, M2AFHmISEENE 8000h ~
FFFFh, HERAEMATRRE, N LT7689 BaBHRS | ZENIERAFFRTE, HFEEFIE
ASHEFIIETHENXE. MFHEHAFSHERERLAREIRE REG[D2h ~ D4h] 5HEE
REG[D5h ~ D7h] HIEESEEN.

16.2.1 8*16 FEHFIIZK

BIEFA/EFTSHS, LT7689 AILIMKIASE~AFRIEINXKIE (CGRAM) |, AFET MCU
BRI FRErTSEIR TN CGRAM Fh, flanelE 816 =F8Y, FE 16bytes #iE, #£in
#biky9 1000h, FAZ4mA379 0000h, NiZZFEEHERSAZE 1000h ~ 100Fh AysthiE, U2
24 8*16 B!, FZ4mASNIJ 0001h, FEEGEWEAE 1010h ~ 101Fh A9itlE, CGRAM
Wt SEEERS S0 T

CGRAM itttk = iEyptttlit + (FHZE3 * 16)

7+ 16-5: GUiE 8*16 FEIHEFIE

Fh4mt3: 0000h Fh4mES: 0001h
Address Data Address Data
L | [ [ [ ]
1000h ByteO: 3Fh 1010h ByteO -.==-I
1001h Byte1: 3Fh 1011h ByteT ==
1002h Byte2: 0Ch 1012h Byte2 == ==
1003h | Byte3: och |  1013h Byte3 —
HEE HEE
EE BN
[ | |
[ | |
[ | |
EEEEEEEN
100Dh Byte14: 101Dh Byte14 SEEEEEEE
COh
100Eh Byte14: FFh 101Eh Byte14
100Fh Byte15: FFh 101Fh Byte15
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16.2.2 16*16 FEHFIES
el 16*16 =8, FE 32bytes FE, Flanicisiteit/s 1000h, FH4wAS/H 0000h, [iz=x
BEHEM S AE] 1000h ~ 101Fh gUttbiit, 8IS 2 ™ 16*16 =8, FH4wBNIA 0001h, =
RIFIEN S AZ] 1020h ~ 103Fh guttttt, CGRAM it SEEEHEFI ST :
CGRAM it = Etaiteiit + (FHHS * 32)

#* 16-6: B2 16*16 FRIAYHEFIE

Fh:4mE3: 0000h
Address Data Address Data
EEEEEEREEEEE

1000h ByteO: OFh 1001h Byte1: FFh EEEEEEEEEEEE

1002h | Byte2: OFh | 1003h | Byte3: FFh aEEE | mEEE

1004h Byte4: OFh 1005h Byte5: FFh ==== ====
EEEN [ [ ] ]

1006h Byte6: OFh 1007h Byte7: FFh | EEEE EEEE
EEEE [ [ 1]
EEEE EEER
EEEN
ENEEEEEEEEEE
ENEEEEEEEEEE
ENEEEEEEEEEE
ENEEEEEEEEEE

101Ah Byte26: FFh 101Bh Byte27: FOh

101Ch Byte28: FFh 101Dh Byte29: FOh

101Eh Byte30: FFh 101Fh Byte31: FOh
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16.2.3 12*24 FEIHEFIEE

Bl 12*24 8, FE 48bytes £, H37% Byte A9 bit[3:0] R, Flanciattbitsy
1000h, =fiZ4wfi%7/9 0000h, Miz=AEIENEAZEI 1000h ~ 102Fh AUiBhE, BUESE 2 4
12*24 8| FR4RISNI/9 0001h, FRIFFRW S AR 1030h ~ 105Fh AUltbiE, CGRAM it
WESEIERFFIS AT

CGRAM itttk = iEinttlit + (FAZE3 * 48)

* 16-7: BUFE 12*24 FRIPYHEFIER

FH4RE3: 0000h
Address Data Address Data N
[T T T T T TT]
1000h ByteO: 1Fh 1001h Byte1: FOh e
HEE
1002h Byte2: 1Fh 1003h Byte3: FOh EEN mam
B EE
1004h Byte4: 1Fh 1005h Byte5: FOh EEE EEN
E=:  EEE
1006h Byte6: 03h 1007h Byte7: 80h EEE EEN
HEE HER
HEE HER
HER HER
HEE | [ [
HER
HEN
HER
HEE
EEEEEEEEE
[ [T I T 111
102Ah Byte42: FFh 102Bh Byte43: ——
80h
102Ch Byte44: FFh 102Dh Byte45:
80h
102Eh Byte46: FFh 102Fh Byte47:
80h
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16.2.4 24*24 FRIHFIEL
Bl 24*24 =8, EE 72bytes R, HIaNECsAElEA 1000h, FH4%E4 0000h, MiZ=
BIEHEM S AE] 1000h ~ 1047h gUttbiit, BUFESE 2 /> 24*24 =8, FH 48N/ 0001h,
FRIEIENSAZ 1048h ~ 108Fh guitbtit, CGRAM et SHEEHEFIA AT :
CGRAM itifit = #aitit + (R * 72)

#* 16-8: BUFE 24*24 FRIFYHEFIER

FH:4RES: 0000h
Address Data Address Data Address Data
1000h ByteO 1001h Bytel 1002h Byte2
1003h Byte3 1004h Byte4 1005h Byte5
1006h Byte6 1007h Byte7 1008h Byte8
1009h Byte9 100Ah Byte10 100Bh Byte11
103Fh Byte63 1040h Byte64 1041h Byte65
1042h Byte66 1043h Byte67 1044h Byte68
1045h Byte69 1046h Byte70 1047h Byte71
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16.2.5 16*32 SFEIHEFIRSE
Bl 16*32 =8, FE 64bytes #iE, Hlaniciaiteits 1000h, FH4wE849 0000h, NiZ=
BIZHBRR S AE 1000h ~ 103Fh gUttbiiE, GUEESE 2 /™ 16*32 28!, 4R8N 0001h, =
RIHBEN S ANZ] 1040h ~ 107Fh [9itsht, CGRAM it SEIEAGIA AT :
CGRAM ittt = fRiaitbht + (FAZE3 * 64)

3+ 16-9: GUFE 16*32 FEIHEFIHE

FH4RES: 0000h

Address Data Address Data
1000h ByteO 1001h Byte1
1002h Byte2 1003h Byte3
1004h Byted 1005h Byte5
1006h Byte6 1007h Byte7
103Ah Byte58 103Bh Byte59
103Ch Byte60 103Dh Byte61
103Eh Byte62 103Fh Byte63

LT7689_DS_CH/V2.2
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16.2.6 32*32 FEHFIEE

Bl 32*32 =HY, FE 128bytes R, FIUNEEIAHENE 1000h, FH4REH 0000h, Mz
BIEHEM S AE] 1000h ~ 107Fh gUstbiit, BIFESE 2 4> 32*32 8, FH4mBNIA 0001h, =
RIHIRN S AZ 1080h ~ 10FFh g9itsiit, CGRAM it SEERHERIA AT :

CGRAM ittt = &imititik + (%88 * 128)

7= 16-10: gUEE 32*32 FERFIHFFIEL

FH4mES: 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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16.2.7 CGRAM HB9HIMAILRTE

12 EHEAEH S FEECR)
REG[03h] = 00h

l

REEESUHE
REG[SEh] = 04h

|

= EEE HhHHCVSSA)
REG[50h-53h]

MCUB AFREIE
Data Write to REG[04h]

C =

16-2: CGRAM WIMtaniEE
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16.2.8 {§H Serial Flash i#17 CGRAM BI¥IMaLiRIE

< e )

“'4 v
a1 o4
Check DMA Busy 7 IR’ZEDM(%%E Fslg%iﬁ”imm
REG[B6h] bit0 REGBCH BFh]
Y
's e
BEEESHER B EDMAB R
REG[SEh] = 04h REG[50h-53h]
v Y
e g
12 EFlashiZs F 72 EEDMAEHEZHE
REG[B7h] REG[C6h-COh]
Y Y
'e a
B RSPl A DMA Start Bit (DMA CTRL)
REG[BBh] REG[B6h] bit0 =1
v -t
Y
SEIALL Check STSR
REG[BOh] bit[1:0] s

=

16-3: {#F Serial Flash i#{7 CGRAM R9¥IaMLFIEE
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16.3 XFhIEfE 90 B

LT7689 SHFFheseThae, LB RFATLASRTETIEEE 90 B, FEMIRESTFa8 REG[CDh] bit4
=1, XigE VDIR (REG[12h] bit3) , Xt LCD #ERAJLIERhERE 90 B9FFF, G5 LCD FF
BB NI 90 B, BLBEIFESAT.

16-4: XFheksiEsl

16.4 FFMAXSiER
LT7689 1Rtr iR MR ROTNAE, FZ5788 REG[CDh] bit[3:0] SR,

16-5: XFFIFHKA

16.5 ZF{FiER

LT7689 1t=~REBAINAE, FZFF=8 REG[CDh] bit6 ki,

16-6: XFFHERENH
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16.6 XFBEINRIT

LT7689 M FERTINEE, EXFENBEI TIFIELSSBMRT. EMEENFEREN
Bt MERUEBRMRN, ABANFAEEESKFEETFIEEERN, SBmREIT—

7.

LT7682 — X MBETFT LCDBEZ AR ZoR A

16-7: XFEIHTES!

16.7 FFFB@IXIFT

LT7689 A FXITFINEE, if LCD T, £RFMEMIRN TR RIIREST. I
BEERIRTE REG[CDh] bit7 = 1 FIFF/E.

B AR EETFT Leo IR ERt A - HE
FEHIEE LR I EIMcu B FT R En | rer BRI A A

fEEELgrrraizlEs - R EIRMPIP - AR - JL
(ELEEIRE - BRTEA BRI - AFF

{EmcugA R R B RPT{EZRAYAS (] -

]

B Re N AeTFT Lop B IIR Bt o H
FEAYTHEE R 2T EIMcy (G E B E e FRAY
WELZESATrr Wafes - HFEigltere ~ BN
2~ JUAEREEFIEE » B 7 i BnaeE s
» A Eucy IAEREE BRBTIEERRYITE -

16-8: FRERIXITTES!
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16.8 %iR

LT7689 RHER RS FIEhrIigE. B GRER 3232 RGREF AR, ELMRERE
FEREEXIVE L, SREMENZN, B UraEal. MYXFHrRRHFENN
AR, ERETEERNFIULUBARNME, XFHTHREESSEIMETLUFKIREN. BE
B REG[12h] bit3 VDIR = 1 i, PIP {18, ERSER. X EndisamBmEELL,

16.8.1 XFFHR
NFHITEE—EINEEIRE, SRR ERTLKIRAEMRIMNEERENRNM, IR
RN ANE. SXFENE, XFHraBaRINE T " XFRAME, mEXEriE
BENFXMSAEEX, SELTIFIENNSE, SHRERBaEI T, BRELRN
IREMBMINEEREE T FRER. [TElRNTLULMGERARLRIRE. TRFILERXAY

STEZE U
#+ 16-11: XFKIFEXHTEFRER

Register Register .

Address Name L
bit2: B Sk (Text

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

REG[3Ch] GTCCR

bit0: ZIHRAMFIRTE (Text Cursor
Blinking Enable)

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

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

REXFRITEE (Character Line Gap
Setting)

REG[DOh] FLDR

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

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



JLT7689 Uart TFT SBORSEIRE

B SERRIPIRE

MR LU E AEESERAIRIINMREA KR, EZFe% GTCCR (REG[3Ch]) iRTE, WKk
RS, INXRESTERTLABAERR LR E ATV T :

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

TEXSGRAMRIGIFF, HrUESEEERE— M BAFHIEE.

5 — == e TFT LCD EIEIzR 38

16-9: FKIRAIINEES!

B NITHEESEE

NEFehra LAEId 251788 CURHS (REG[3Eh]) 5 CURVS (REG[3Fh]) KigEEESHE. [
YN ESEELSSNFEEWHMK (REG[CDh] bit[3:0]) 811, EFERR MR
ELIRA 1 ~ 321&XK,; MERANEHRINEENRT, HMrRESEEESKESK. TE
K, BEEHNNEINEE:

21728 CURHS (REG[3Eh]) bit[4:0] = 00000 ~ 11111b

»| = =B

1 pixel 2 pixels 3 pixels 32 pixels

257728 CURVS (REGI3Fh]) bit[4:0] = 00000 ~ 11111b

= =» =B

1 pixel 2 pixels 3 pixels 32 pixels

16-10: HIFHESESEE
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16.8.2 EIfs iR

LT7689 BB Y ¢Fr 32*32 BRAR, MEBMERGH 2 4 bit, AIEEIIMEE: Color-
0. Color-1, H&6&, HSEkMEB) :

= 16-12: ERKMIFGEREN
2’b00 | Color-0 (EiaH REG[44h] HIERRE)
2'b01 Color-1 (HFifa|H REG[45h] HIIRTERRTE)
2b10 | B2

2’b11 BERREE

EEEE—MERRITEE 256bytes K/\, LT7689 124t 4 NERGIRAT %R, MCU
A LAZ IR ERXNE FRRIEE R, BEFRUETHET GCHPO (REG[40h]) |

GCHP1 (REG[41h]) . GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) 3Ki&xE; Color-0 HIER
fB57788 REG[44h] i&5E, Color-1 HEENIMZ1788 REG[45h] 1&%E, TEIRE 32*32
R EhRROE SRS TURISER.

 ERRREE Bytel
Byte Data P Bytel
A . .
1
2
254
255

1
Byte255 ~ -~~~ """

Color-0g9zite: M
Color-1g95iE: M

16-11: EEKITEH
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2TE B AR E(GCO)
REG[44h:45h]

A 4

R EEEERAIRGICCR)
REG[3Ch] bit[3:2]

¥

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

A 4

ELT 256 Bytes B AATEIE

¥

REECIRK T /EE LR
(GCHP, GCVP)

v
2 E BRI EE
REG([3Ch] bit4=1

16-12: EEREREITREE
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17. EER BT 2L (Serial Bus Master)

171 FNES

LT7689 B9 TFT i=HIRzAEANEREREAE—\EA R, FEAITHRERERBIMIEL
ERBR T, EELERTERIEITNE, EERRTEEERNTRRERER
TERBREE. SCRALIIEERLATE TFT_PWMIO0] 5|i#EE E—4 10K AR ERIEEME, BRAIFF
MER] DR SW(ERE (Enable) , W& 17-1 FizR, TELCIDBERERENIBRL T, LT7689 FHHl
[E=BaHTERIINFHRIEFAIEHETTEIT, BaEHIITE EXIT I5SEREXRIES, AR
FAT LS EEEZmIMBRIELERE . FNERBERFIEFES B iR i ERRA
Fh. FNERINBEER S 12 #i5<, I5<STREAT:

LT7689 Serial Flash
SFCLK CLK
SFDO |e DI
SFDI DO
SFCSO# cs#

VDD

g 10Kohm
PWMI[0]

17-1: FERMEERNZE

& 17-1: 12 HFINERMEEES

No. B B < % BE 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 (ESh) 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 | DJNZ Decrement & Jump instruction (81h) 5
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—FPiEsS:

m Exit instruction (EXIT) - 00h | FFh | Undefined instructions
XMESTIRER B H A B RIhseF BB =HIzzea MR MCU,

B NOP instruction (NOP) - AAh
XMESARIMUEESE, AT TF—NMER.

B Enter 4-Byte mode instruction (EN4B) - B7h
XMELSHE L LT7689 WEBAIHAMERRFXIINTBRIATZELL 32 AZAUETENEHzE, 1XEITRERTLA
FRERANAGFEL (KF 128Mb) , FEJ9 LT7689 EBAYHA RS FHXIIMERINICREIHBE
EINE S 24bits, HILFEARAAFRSMLALIESIEE. B=MEERUBEEH 32bits

(4bytes) iz, HATHEE 4bytes BRTHI5<S (EX4B) . EBEHENLL. KA.

B Exit 4-Byte mode instruction (EX4B) - E9h
XAMESHATRILABKHRNF 4bytes ithiHER[EISZ 3bytes iR, —EBkH 4bytes bt
I, ESINERNEFEEE SR 24bits EEX/N,

“FHiES:

B Load repeat counter instruction (REPT) - 20h + param[0]
SHN— bye, INSHEZRESIHHRRE, LIS DINZ i5SHEE.

m Fetch attribute instruction (ATTR) - 30h + param[0]
ESRNSEHI— byte, X MESERENERERAESIRRLMHENAE, SHAVEEINT:

_bit[3:0]: 2 SPI SRERIRIMIRE, EHRRTLMRERFSARFKIREEZMI SPI iR, BMER
Oo

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

_bit[4]: [CPOL, CPHA] 2B &G, REE 00 2RV 0, REE 1" B&ExX 3. B
B2 1 M2 3.

_bit[5]: BREX SFCS[1:0]# ZEILRNBEZRATCIEFFEFRIE (tCSH) |, REE 0 A
ANRGURER, REEN 1" B8NMEFRE. BAMER 8 MNEFURE.

_bit[7:6]: B=EHIE, XFA bit IRTE 4 Fh=FH, ®REE 0. 1. 2. 3 XYM 0. 8. 16,

24 FREHEL. BOAMES 0, NMRT=FIRFTFNFIEEGESTINE] 03h, HERIUIXINE!
0Bh,

B Status read instruction (STSR) - 10h + param[0]
ESERNSHERRERRESH, EEEEARZMINE, BAXNMIRIESERWESH

17.
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B Command write instruction (CMDW) - 11h + param[0]
BESENSEEEH CMDW S LT7689 &,
m Data read instruction (DATR) - 12h + param][0]
ESRINSEERTNEZIFENE, NREFIESTREMEARR, NIHESRWEEHNIT,
m Data write instruction (DATW) - 13h + param|[0]
ESRNSHNRNZE DATW EARE.

h¥FHiES:

B Jump instruction (JUMP) - 80h + param|[3] + param[2] + param[1] + param][0]
ESREMNEE 3 ~ 0 2IN7F 28bits HBlHER, #@6)iFIR param([3] z%ﬂi’,th[27'24] param[2]
BEH[23:16], param[1] #bBiE[15:8], param[0] Eibt[7:0], TR, TMESKEEERE
XMESHISERL.

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

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

BESENSE 3 ~ 0 2IA7FRY 28bits #IHES, #aGiEN param(3] 2it1t[27:24], param[2]
SEithht[23:16], param[1] H#e4iE[15:8], param[0] 2ibiiE[7:0], ANERIFELEEETF 0 MTAMES
Mt~ ERHESHEE+5, BT MESHtI SR ESEHFTEENMEIL,

EFNENSE, FHERIIEERERS LT7689 fRAAYAA™ SPI #ZO#ES, M 0000h ~ 0007h &l 8
N byte RE "61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h" , WNRINFHHHRHIBASEELIERY
HHHESR (0008h) , BUSEFEAEIHIMNE MCU, LT7689 PIEBAY AL IRSE MIRINIC RIS
1t 0008h FFHaHITIES, WIRBIBR EXIT I5SEREXAHES A RIS HIMERY MCU,
AT A—1MIMERT Flash(0x200 iititde), EEX—3K 1024*768 RIEIR7E LCD FF L 27RASEH.

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

//90aMk PLL
11 05 13 8A // REG_WR ('h05, 'h8A) MZ5#Fas REG[05] B 0x8A
11 06 13 41 // REG_WR ('h06, 'h41)

11 07 13 8A // REG_WR ('h07, 'h8A)
11 08 13 64 // REG_WR ('h08 'h64)
11 09 13 8A // REG_WR ('h09,'h8A)
11 O0A 13 64 // REG_WR ('hOA, 'h64)
11 00 13 80 // REG_WR ('h00, 'h80)
11 01 13 82 // REG_WR ('h01, 'h82)
11 01 12 82 // REG_WR ('h01, 'h82)
11 02 13 40 // REG_WR ('h02, 'h40)
AA AA AA AA  // =THES
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[/ B TR

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

/ZELCD R

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)

/REEEN

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

/RETENEN
11 56 13 00 // REG_WR ('h56, 'h00)
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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)

//iXE& DMA M FLAHS {EiidiESI BRIz

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 CO0 13 00 // REG_WR ('hCO,” h00)
11 C1 13 00 // REG_WR ('hC1,” h00)
11 C2 13 00 // REG_WR ('hC2, 'h00)
11 C3 13 00 // REG_WR ('hC3, 'h00)
11 C6 13 00 // REG_WR ('hC6, 'h00)
11 C7 13 04 // REG_WR ('hC7, 'h04)
11 C8 13 00 // REG_WR ('hC8, 'h00)
11 C9 13 03 // REG_WR ('hC9, 'h03)
11 CA 13 00 // REG_WR ('hCA, 'h00)
11 CB 13 04 // REG_WR ('hCB, 'h04)
11 B7 13 CO // REG_WR ('hB7, 'hCO0)
11 B6 13 01 // REG_WR ('hB6, 'h01)
AA AA AA AA /] =S

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

00 /l BFF

(ERREISM: FIERNEE. REIEFAESETHE. FRESHEHRNEFNBEERE
&, HOAEFER—NAFD. NREAEFEREIZ—NANEH, BBARXAREFBSHE
RS —MAFEEL
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17.2 SPI Master

£ LT7689 By Master SPI {&iai#iE+, BHITHHMES SFCLK SRZBASXIMK B TEIRLH
7B, Master 27 Clock Edge RIS NEHAMERXEEAE SFDO 554 LA Slave I£ES
EENEHE, 7E Serial Master Control Register [SPIMCR2] f4 bit[1:0], CPOL5 CPHA & 4
FETEEAOPMY S BT LUERE, ™ Master 5 Slave B FRER—MIEZT.

srcik(cpor=0) [T LI LI LML L
skcLk(cpot=1) L L L L L L
SFDO(CPHA=0)  —(msBX__ X X X X X_ Xue X

SFDO(CPHA=1) —(MSBX X X X X X X L'BX
17-2: Master SPI #iRE(&t6

Transmitting Data Bytes

EREFEHEFRRE, SPI ERAT LR, MR EEEIEINLRRBEIES AN [SPIDR]
EfF=aF, S SPIDR H#ESLIr EREAES 16 MNRERY FIFO #FRJ/9 Write FIFO, 815
NBIEHESIENN Write FIFO B9 Data Byte, 2§ SS_ACTIVE #1589 1 7 H FIFO A2=RIER T,
LT7689 18RS Write FIFO RUSIEFFIAERILS Slave,

Receiving Data Bytes

BRIEIRSEEEIRRRANTER. SSEE—ELENS—ELIERRIE. FEtNEEER
RIEdE, #ORE TR Write FIFO B, XS4 SPIEmBIEE, thal2&H=EHRY
R b RWEIE. SAEHERN, BEREINEIESHINAE Read FIFO #, Read FIFO 5
Write FIFO 2f8XNAY, tBR—MRIZES 16 ™NRERI FIFO, FIFO WERLAM [SPIDR] H7
AR PR,

FIFO Overrun

FoiE2 Write FIFO &2 Read FIFO #B21sH Circular Memories Ei&Ei— N IRSIBIRNTE.
L FIFO ELRIERT, BEA FIFO (RSB =R ARVEdE. KB [SPIDR] HiFss
B\ Write FIFO #N&Ri&Rk Overflow BiE, FiSIEREIRRVEIR, FPAFEA SPI ZOEHNHA
SERRMARNEE, MEREHEAN FIFO R9%YE. WE 17-3 566, WP 73 Write Pointer, 2§
FIFO BE#IBERT, BEA FIFO NHEELBESERAIENE—SE4dE, RP /3 Read
Pointer, MiIRZAT FIFO Read #RiREE, RP &fEfE&Alm, M—{EAL% Overflow RYIE,
FIFO Read IERIRAVEUE.
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FIFO FIFO
1Data | ¥ WP | N+1tpata | RP
2" Data 2" Data
3 Data 3 Data

TF a3t >

N-1* Data N-1"" Data
we N Data N Data
L

17-3: FIFO Overrun gfil

RE—MGETLAER Write X, HZK [SS_ACTIVE] 5450, FKitZ Read FIFOEE Write
FIFO 2% 517, Read FIFO Overruns Glg6SEM/NHGE, 4582 SPI Bus Rig{FEREEHEL
B, BARRHEREISEET LA 2, ECF Read FIFO Overruns 2K SEH), N8R SPI i
FREEEXSEEERE, BBA Read FIFO X¥HEEEER, 1HEHAI Read FIFO BIEUBRE
BY75ER dummy read BYEIBEETFE(EX transmitted BRLA 16 BUREL,

Ndummy_reads = Ntransmitted_bytes mod 16

127~: WNERTE Read FIFO ;&ETHIBER T, H7F 16 EHURVTESIER Overwritten, EIWEEE
Wz 16 EHUEZBINRERIA Read FIFO ERESH,
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Reference Code for SPI Master Loop Test (Connect SFDO to SFDI)

REG_WR ('hBB, 8'h1f) ; //Divisor, configure SPI clock frequency
REG WR ('hB9, 8'b0001 1111) ;  //{1'b0, mask, SS# sel, ss_active, ovfirgen, emtirgen,
// cpol, cpha}, SS# low

REG_WR ('hB8, 8'h55) ; // TX
REG_WR ('hB8, 8'haa) ; /1 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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17.3 RTINS

LT7689 AERAY TFT #=Hlg& SPI Master th3Z55MEIN7F (Serial Flash) , SZFsAOMMNAE 4-BUS
(Normal Read) . 5-BUS (FAST Read) . Dual Mode 0, Dual Mode 15 Mode 0/Mode
3. NE/ROM IHRERTLAMEN RS DMA #HR(FEA. MFEAFRRIMNERIAE/ROM #EEN
BRI bitmap B34, DMA RIERINBININFEFRYZ DMA RU3UE, BEEEFER,
FRAEALAER DMA IR EREIEHNFEEEEEF, MXMIBIERFTE MCU RIS,

LT7689 Serial Flash-1

SFCLK CLK
SFDO DI

SFDI DO

SFCSo# Ccs#

SFCS1#

RP/CP Touch Controller
(Serial Flash -2)

CLK

DI
DO
Cs#

17-4: LT7689 &1F Flash/ROM R g

SPI [N77/ROM RUSEERas <SS, BSE &

& 17-2: SPI [AFRYIEAN AR S SHhY

REG [B7h]
Bit[3:0]

Read Command Code

1x EENESE - 03h

000xb |FRZEEVEE, NEZE LT7689 HUEUEHINS SFDI 2|, Eibits
HIERASE A,

1x iEEN&HSH8 - 0Bh

010xb  [JIRIERIZEVERE (Fast Read) , [NFZE LT7689 RIEUERA S
SFDI 5|f., 7EiHESHEIREISE 8 N=EHA.

1x iEEN&SHS - 1Bh

1x0xb  [AEIHEZEUERE, NEZE LT7689 RUSEERANA SFDI 3|H#). FHitbit
S5#uERSE 16 M=[FHA.

2x iEE&SH - 3Bh

xx10b  |[NZZE LT7689 RISUEMA L A3ZEHA, HMASI#J9 SFDI 5
SFDO, ittt 5#ERE<E 8 1M=EH (Mode 0) .

2x {EEESH - BBh

xx11b  |LT7689 RititiH SEIRMA B ARE, EERREmHEAS
79 SFDI 5 SFDO, fEittSHUREREIASE 4 M=FH (Mode 1) .
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SFCSO# | [
SFCLK (Mode3) | | | | LI I_I

SFCLK (Mode0) | | | _| u I_I u
ssol — X X )

XX~

17-5: Mode 0 5 Mode3 {&ifitiiN

B 17-6 79 SPI (NTFHNEEASATFFE], N3R REG[B7h] bit5=0 MLZEHBUEE S 24bits, FE 24
/N Clock, %5 REG[B7h] bit5=0 M{{ZEHEHEL ST 32bits, FTE 32 4 Clock,

~— 8T —>~— 24T/32T 8T 8T ——
SFCSO# , ’7
secek MMM . I AA A A AR
SFDO X 0 X Adarzmo/ X | | |
. Addr310] |
SFDI | § (oo X b1 X D2 )—

17-6: SPI [IFANERNGS

~_ 8T —-— 24T/327 8T 8T —" !

SFCSO# | [

secuk UUVLIALL ... UL IWAL IV —
PO X_osh X Addr2301/ X oummy X | |
= ' Addr[31:0] | i !

SFDI ( DO X D1 )—

17-7: SPI [IFRYIRIEIEEN G S

& 17-8 AINEZE LT7689 BUEUEMA A A EEA, SUEMALIES || SFDI 5 SFDO L,
W05 REG[B7h] bit5=0 NSRBI 24bits, FE 24 4> Clock, 315 REG[B7h] bit5=0 R4{E
FibhtE 9 32bits, FTE 32 4 Clock,
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“— 8T —se— 24T/32T ——se— 8T —» 4T | 4T | 4T | 4T

secec — (MANMAMAANL.___.. ARARSMAARNAMAAARTAAMAAAA

ER S ST G

Addr[31:0] ' :

1At

17-8: SPI [IZRYIEENARS (BURMAAZZHE)

Bl 17-9 79 LT7689 Ryttt SEIRMA B ARET, HIESHIERSE NS M SFDI 5
SFDO E, 0% REG[B7h] bit5=0 NLFRIBIEA 24bits, EARIERMARLRFE 124
Clock, M5 REG[B7h] bit5=0 M{LZRMEUELS 32bits, RFE 16 4 Clock,

w— 8T —e— 12T/16T — 4T | 4T | 4T | | a1 a7

SFCSOH _______ [

Command 5 Address 5 Dn1 Dn

>'umm eo emw - BifomERe
emeeee

17-9: SPI [(AZRYIEENGES (il SEREEAER3ZEN)

SFDI

17.3.1 MERERTTIAE

HNEBINEFR LA D ERRIR, APARAILAFEEIFART (A DMA (Direct Memory Access)
FEH. BTRNFILIAIER DMA D8ea9skiRls, MINGERIHAKEMEFERAR. BITNEN
SRR B EAIE—5. RFERASAT:

& 17-3: 8bpp NFEHLEURE

Addr [Bit15|Bit14/Bit13[Bit12[Bit11]Bit10] Bito | Bit8 | Addr |Bit7] Bit6 | Bit5 | Bit4
0001h B¢ Ro’

0003h B R

0005h BsS

A R’ R RS G Gf | Gf B B [JIMBM RS RS RS Gi G G B B
0009h B Re’

B o ro ro G Gt 6t 5 e BTN R R R (Gl Gk G B Bt
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7 17-4: 16bpp IIFEHRYELE

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

1 Go> (Ol Go*
(€fEN 0002h [NeEis
G>> Qellzihm G*

Bit2 | Bit1

Gz> L Gs*
(€28 0008h [Nere
(€| 000Ah [Ners

U |h~h|wW|N

oM~ |lw| N

DMA REERERIARENEF SEEABERENEFF. £ LT7689 & DMA RIIE—KR
BRIMERRINE. 3T DMA BFFMMEEEERIS, linear R30S block #&3(, XAJLASRH
(ERERENAEEERE. T DMAGZENREEFHNITIFNENR, EEaI5EA— byte
— byte ROSEIERINBNFEXEEZH. £ DMASTRGXE, LT7689 & H— il
LIREET im. RTFARRE, BEE TIIED.

17.3.2 BRITIAFELMERUTRY DMA (&5

IHE MR TEY DMA (EaitsERTER S1TIAER) CGRAM BIXLEE/RINTF, MLbas TIFERE
NERVITRER 8bpp, BESETE:

Serial Flash SDRAM

e (& OGRS e GRS
- < T[S =[Z[ T[ LSl —olalv] b < T[S =2 [ T LSl —lalv]
1[|#lslede]  [(D xR, H -/ 1 [l#|slded [ (DR, H- |/
1|2|3l4l5l6[7[8/9]: [ 5 [<[=]>]2] 0/1|2[3]4]5]678]9: |3 [<|=[>]2]
lElABCDIEFGH|I|[J[KILMNO lelABCDEFIGH|I[J[KILMNG
IPQRISTUNVWXY|Z[ L[N~ IPQRISTUVWXIY|Z[[[N[1[~[]
"lafblc|dle|f|z|hfi| j|k|1|m|n :: "lafblc|dle|f|lhfi| j|k|1|m|n
plalr[s|thulv|wlx|y|z|{] 1]} |~ plqlr|s| tlulviwx|y|z|£] | [3 [~
<RISTILS]"[SIEGT-|Z SR TLS[ISIEGE-1Z]
| _lal [x] 1if1 éééthix_) al [r| |ill ééé_jt[‘)ig
AIAAAAAE TICEEEE T[] AAAAAAE TICEEEET|T[T
IDINOKIOOO= @000 8| IPNOKIOOO<IaU| 0[8
alalalalalal=i|clelelele]i]i]T lalalala|alaldi|clelelele]i]i]T
dn[a|k|6]6]6|+glulalalilalal d[n[a|k/6]o]6|+]glulalalilalal

17-10: SBITNFRIZIER DMA (&5
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17.3.3 BR{TIIFERBURI TRY DMA (&4

X RIS TR DMA FEEERREREEEEI AR, XMMERIERBAZLL Pixel /9
BEXRBN, BESETERREFEE:

Serial Flash SDRAM

B 17-11: HRIFAFEHERIEN DMA (£

Cm
} }

B EDMASEREA HIIHDMA_SSTR) BEEEZEEAW_COLOR)
REG[BCh-BFh] REGI5Eh] bit[1:0]
BEDMARREGEE REEENSILE
(DMA_SWTH) HHERRERRER
REG[CAh-CBh] REG[5ER] bit2
B E R 0 B ESerial FlashiZElSE2=
(CVSSA) (SFL_CTRL)
REG[50h-53h] REG[B7h]
Hay == ) s
EEEETEE SZDMA
(CVSIMWTH) REG[B6h] bitd = 1
REG[54h-55h] :

(( REDMAEMBOX/YAEE )
(DMA_DX, DMA_DY)
REG[COh-C3h]

 ECDVMAREEESEE )
(DMAW_WTH - DMAW_HIGH) C
REG[C6h-C9h]

|
B 17-12: DMA (E5ifiEE (RRBRN)
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( Fit )
- l - A4
12 EDMASEIR B4 it 5H(DMA_SSTR) "‘%EEE“MT y
REG[BCh-BFh] HEEX R EREER
REG[SEh] bit2
(" BEDMAEREGEE (" i&ESerial Flashiz=g|=7732
(DMA_SWTH) (SFL_CTRL)
REG[CAh-CBh] REG[B7h]
u B R EE R ("
(CVSSA) 1% ESerial Flash DMAfZ # 5ok
g REG[OBh] bit2=1
' n = '
REKEEE SZDMA
(CVSIMWTH) REG[B6h] bit0 = 1
REG[54h-55h] -
[ BEDMABFEOX/YLE )
(DMA_DX, DMA_DY)
REG[COh-C3h]
EEDMARKREESSE )
(DMAW_WTH « DMAW_HIGH) ERSerial Flash DMA& 55 kq
REG[C6h-C9h] REG[OCh] bit2=1
f l ]
18 E% &FE(AW_COLOR) ( - >
REG[SER] bit[1:0]
[

B 17-13: DMA (EEiREE ((ERRETHER)

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -121-



JLT7689 Uart TFT SBORSEIRE

18. BFEE

FERIRIEEEN L, LT7689 B9 TFT =HIssotBIiM TIEER, KIBIEEEXN/ \HEEEN: IEE
=X (Normal) . #F@pt&E= (Standby) . EfEH&R= (Suspend) . {RERIEZ (Sleep) , PUFPI{FIRZ(
257728 REG[DFh] 3kigxE. TEEIUM TIEER AR s ELLiREE :

% 18-1: EFEIRE RIBIENELLIRR

IEBER etz SR KRS
ltem (Normal) (Standby) (Suspend) (Sleep)
MCLK | MPLL Clock iy 0SC Stop
CCLK | CPLL Clock 0OsC 0OscC 0OscC
PCLK | PPLL Clock Stop Stop Stop
CPLL ON ON OFF OFF
MPLL ON ON OFF OFF
PPLL ON ON OFF OFF

1. LT7689TFT =gt \EBEES, LCD BOKRELNS, EHANERERR, MCUE

$ci& LCD 1554 Display Off 5 Power Down BIEIE, LR LCD #RALIRIR,
2. OSC BRis/MErroGBaiIRImER,

18.1 IEFiEI

AR T ARERII = PLL FIERIEIE, thaiE MCU @iTigEiL = PLL 874 CCLK (Core
Clock) . MCLK (27=A7F Clock) . PCLK (LCD #3## Clock) , itRrE#EO84E LCD R LUE
BER, BIENE PLL BHhEE—ERATE, Fitt MCU 2R5ciEid 257788 01h #9 bit7 15%0 PLL
MR ERLTFRERS.
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18.2 fFdntRsl (Standby)

IR7E REG[DFh] bit[1:0] = 01b FENfFapt&El, HRFeME (CCLK) SRR (PCLK) B
Ik, ERRERRNSEH MCLK f24L,

i#A Standby SNSRI :

& %% Standby &5,

& HAEBIEL (8% REG[DFh] bit7=1) ,

¢ MCU AT EIRESFES (STSR) B9 bit1 (TIEEUIREIER) HBESEFER 1, LA
TFT #E=HEsELHNEGBIER,

BRI IEFERARISTRINT

& ZEIRTE REG[DFh] bit7 = 0, BHFFHER.
¢ MCURBENRESHFR (STSR) By bit1 (IIARIUREIER) FEFEFEAN O,

18.3 E{EHR{ (Suspend)

IRTE REG[DFh] bit[1:0] = 10b HANEEEN, FLERZT, RERR (CCLK) . IR
(MCLK) | 13 (PCLK) #EFLE, FRERAFRERNSTIRES] OSC i,

HATEEANSRNT:

¢ 1RIE OSC TR ESERI B RNEFRIFHE,

¢ 1%&$E Suspend &R,

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

¢ MCU oL EIRSE7ERE (STSR) B9 bit1 (TEE=VKSIER) HEHEFER 1, LA
TFT I=5IE8 L NEBIER,

EFIEFRAILRINT:

¢ IZEIRE REG[DFh] bit7 = 0, EFFEEFEL.
¢ MCU BEIREZHFEE (STSR) B bit (TEERIRESIER) HBESFENO,
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18.4 {KERAER (Sleep)
IZFE REG[DFh] bit[1:0] = 11b HAKIRIER, EUERZT, FiEES PLL #=1E,

KRR RN T :

& %$% Sleep &2,

& HAEEE (197 REG[DFh] bit7 = 1) .,

€ = REG[EOh] bit7 750, M7E LT7689 NSRS, BRHNEFESHN Power Down; &
2185 REG[EOh] bit7 9 1, NSHNBERIFHEI.

& TFT =FIE8E AL OSC,

& MCU TJLIEIRESESE (STSR) B bit1 (TEEREIER) HESEFT R 1, LA
TFT =B EEHNEBEL,

BRI IEFRIAILRINT:

¢ XEIRTE REG[DFh] bit7 = 0, EFFHIR.
& NERERERE OSC #WZ1E T, NIRERFRE OSC,
& MCU MEDRESEEEE (STSR) B9 bit1 (TiEEKESIER) HEZFETH0,
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19. H1FaaiEA

LT7689 PIZREY TFT 124Ise HES17eis 5 2i@id MCU BR[OS, LT7689 8 — MRS S FELS TS

HIESEHFRE, RESERUUBLRSZBEHREREUE, RESERRBEEFEEAN. MESHHF

SERTLEIE “"Command Write” [EHAS “Data Write” [EHEAERISHI4AZRHITNEE. “"Command Write”

IETES1FEERUMIE (Register Address) , ##& “Data Write” EEIFEILUSEUES NISEN =178,

HETRISENSFsdErT, FiimMmETiX "Command Write” [EHA, $A/SHB{EMA "Data Read” &

HESRISEENE R, tEEiRi “"Command Write” RI8ESf7esitll, “Data Read” NIEIEENEFESEUE.
2= 19-1: MCU 385

MCUZOFEHE | CS# A0 R‘;V & {E % BB
Command 0 0 0 IREIES S 7L
Status Read 0 0 1 RS S FRENIETE
Data Write 0 1 0 géﬁ&g)\ﬁﬁ%&ﬁ%m
Data Read 0 1 1 %E&%ﬁ%&iﬁ%?ﬁﬁﬁ’ﬂ%ﬁ

19.1 &SR

& 19-2: KE&FEF=R (STSR)
Bit % BB RIME | FEURZ

BSAREHI FIFO BiftExR (Memory Write FIFO Full)
0: BAREFFIFOEEE® (Full) ,

7 1: BAREFIFOBLH (Full) 7. 0 RO

REAESARF FIFO BigE#NER ~, MCU AB[LAET—

MEEHIREINF.

BSAAFRI FIFO %85 (Memory Write FIFO Empty)
0: EAREF FIFOXEEZ (Empty) .

6 1: BAREFIFOXEES (Empty) T, 1 RO

MEANRTF FIFO BEZZ T, MCU TILUEEES N 8bpp iR

64 MEE. 16bpp FHE 32 MEED 24bpp FUE 16 MEE.

EEYAEFRY FIFO 28 (Memory Read FIFO Full)
0: EERF FIFO ®&E# (Full)

5 1: {EEXWN7FE FIFO B&#H T, 0 RO

LMIFEEVRTE FIFO ELR TR, MCU TTLLES:E N77iEEN 8bpp

#HE 64 MEER. 16bpp HUE 32 MEEFE 24bpp #UE 8 M&

Bit " BB RIAME | FEMR
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iEENATEAY FIFO BZ8R (Memory Read FIFO Empty)
0: EENRTF FIFO iRigE= (Empty) .

4 1: ZEN7E FIFO B&ZE 7. 1 RO
WFEVATE FIFO iIR8EZSEt, MCU TSR ARG =
iR,

T{FER#ET (Core Task is Busy, Fontwr Busy)
XA bit fUZ LT7689 1Eit4THY BTE. JUAI5|ZE. DMA, XF5
ABEFBENEMEREBTTH.

0: FHEETAHERETIRERE.

1: IERTER, ETHERRE.
ZH MCU iEFIRNF5EEL, SEBENRERXIRER,
FEFPRERSTHAIA LT7689 BEGTRENRS.
R EXAMELT, W15R MCU BB B Fhess. 1TialiE.
FHIEMR. ARG, EREeSXF/ERARER, BYAHAX
bit 2&79 0.

ERAEM&EIET (SDRAM Ready for Access)
0: BrAERESHFHRTN.

2 1: BrNEEERLAEFE. 0 RO

FEREXMIRPRESZE], BEFYMSTIRE REG[E4h] bit0 BY

“SDR_INIT" £ 1,

T{EiERIRSIET (Operation Mode Status)

0: IEEEEER.

1: ZIHREER.
XA bit 5 1 R/~ LT7689 NEBEEHITHRERERL. FHLERE
EHRANTEBRER P, EEBRENEIL, X4 bit RUERHE 1
BE PLLRERAGZLE,
XSS R (Interrupt Pin State)
0 0: RBEHUIF=LE., 0 RO
1. B,
& ROAERRIE (Read Only)
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19.2 HEHFHR

REG[00h] Software Reset Register (SRR)

Bit

% BB

BRIAE

ZENES

EHfcE PLL 312 (Reconfigure PLL Frequency)

5 12X bit ISEHECE PLL SR, =038 PLL AURERSEHT,
PLL BSPARIZBPNER, AT AR TIEEUXA bit, dISRIEE) 1
7 PLL EEMAFRINTIIRSNER,

RW

6-1

it

RO

R4S iI (Software Reset)

0: IEE#E(F.

1: HTRMHENL, ENEREREMEN 0,
RUEMNRALEMNAEIVAEY, HitSFFaERSHEER,

WO

Z&HIR (Warning Condition Flag)
0: RBESEFHE.

1: @&t 3585 REG[E4h] bit3 B8,

RO

REG[01h] Chip Configuration Register (CCR)

Bit

% B3

LN

FENR

& PLL#4 (Check PLL Ready)
R LAERUXA bit REMERARCEYHEE PLL BYEh, 35 1
R PLL EEMEEF IR,

RwW

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

0: No mask, WAIT#SS1E LT7689 REFEITIFATSZER Lo,
AT TEi &S ™ MCU &RBNIESEHE. R MCU &
BSRERRFTIEE WAIT#AREBYRS, XIEREEHALES
LT7689 SShkfYiE, BBARER ERIiZEC1E WAITHEUERSL, FF
B WAIT#)9 Hi Bt A geif T F—IRBYFEL.

1: Mask, = CSHSSLEERATES] WAITHELER (2K Hi) |
Etk MCU {EH_E /i@t WAIT#EoRYZEEEE.

RW

iRiEIReESl (Keypad-scan Enable/Disable)
0: 24k,
1: {#8E,

RW

4-3

TFT RS IRIEIETE (TFT Panel I/F Setting)
00b: 24bits TFT {SS#H,
01b: 18bits TFT {52,
10b: 16bits TFT (524iH,
11b: ;&8 TFT (5.
HEAREHBRY TFT HiH5 IR ES GPIO 52tk Ihae.

01b

RW
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Bit % BB BKiME | FEER
2 KRR 0 RW

BORNTEFEE SPIEOEE (Serial Flash or SPI Interface
Enable/Disable)

o 0 RW
0: b (E¥FRE GPIO IHEE) .
1: FBE (EFIRTE SPI Master ThgE) .

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

Bit i BB BAME | FEUEX
MCU WAEFMIZEEH#IEHEIL (Read/Write Image Data
Format)
Oxb: EHEEA.
7-6 10b: X SELHUEE R High Byte (4 16bits #iEEHE 0 RW

FARYE 8bpp Data Mode 1 #iEI&=) .
11b: XHBEEUERH High Byte (40 16bits EUEEEER
24bpp Data Mode 2) .

MCU iEBAFRBE (MCU Read Memory Direction, Only for

Graphic Mode)
00b: £>A #AfF >,

5-4 01b: B>E AR/ £>TF. 0 RW
10b: E->TF R E>FA.
1b: >t RF E>A.

INRIEEIRER Linear M SHMRTUNILLFE bit AJ 288,

3 RfER 0 RO

MCU S AA7F51E (MCU Write Memory Direction, Only for

Graphic Mode)
00b: E£>%A #AR/ £>TF (Original) ,

2-1 01b: B>E AfF L>T (KFEE) . 0 RW
10b: E>TF #AfF =>FA (AlE 90°BEKF#EE) .
1b: T>L g E>F (KhE90°) .

MNREEIRERLMSUEI, NI bit o] 2R,

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

Bit % BF FIME | FEUES
RS SEEAERL (Interrupt Pin Active Level)
7 0: Low TfE. 0 RW
1: High sh{E.
iEERIMERhER(S S8k (External Interrupt Signal - PSM[0]
De-bounce)
6 0 RW

0: AFEE De-bounce,

1: {#fE De-bounce (1,024 4 OSC Clock) .
SpERRERE S &1ET, (External Interrupt Signal - PSM[0]
Trigger Type)
c4 00b: {EAEEAIfLA. \ 00b RW
01b: THEAOGHLK,
10b: =EftA.
1b: EFB%fLA.
3 RfEF 0 RW
B/ E %R (Text Mode Enable)

0: EEERFEL.

1: AR,

HEIREXA bit 28I, WRFTHREIRSSFEY Task Busy 2%
EEIIEERE D, WNRTE Linear SHUHEHH, XA bit 1A%A

Oo
RFiE/SEKEE (Memory Port Read/Write Destination
Selection)

00b : iR ERNTF S Image/Pattern/ R BE X FERIEUE
EANBH, % Read-Modify-Write,

01b: %8 RGB &89 Gamma FAEANBH. B/ EEa9E8
7= 256bytes, MCU FEIEEE A Gamma Table A
[EBIEEE A 256bytes,

1-0 10b: ERZEFHINE (REERES Low 8bits MCU #diE, 31l 0 RW
—RFFHRAEIRES) , A3ZKF Graphic Cursor BfF
EENIRE. EfSEIRNFE S 4 FERURREIRE.
B—MEEEESR 128*16 bits, MCU FEIEEENE
¥r/9 Graphic Cursor, AFEBIEELS 256bytes,

11b: BAEEAFE, XZ 64*12 bits i SRAM, EJl MCU &
REN 8bit, FIEBHIREENR, G Low 4bits
WEAMEBEAN RAM, FSHFRBREANFMIER. MCU
BELELE 128bytes,

REG[04h] Memory Data Read/Write Port (MRWDP)
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Bit % B3 AIME | FEURR
Write #){E: {ERAFEANLIRE

Data to write in memory corresponding to the setting of
REG[O3h][1:0] EFXEHIBAISKMH T, STLUERELERIBA.
R

a. Image Data in SDRAM: &% MCU HIEBEIREN
8/16bits, AILAREFEIH R/W Image #UEIS=. HIREX
PR RE 8RS RERXIZRE.

b. Pattern Data for BTE Operation in SDRAM: &% MCU
HIETEIREN 8/16bits, BILUREF=IR R/W Image £
fEE. FHIRERIMERNEEERSREEXIRE. TIER
B MCU FT3KNZ @ HWIZE S 8*8 8 16*16 R,

c. User-Characters in SDRAM: &% MCU #UEZEIREN
8/16bits, TILAKEFIEI R/W image #UEE. HEIEE
JKE7 linear #&2,

d. Character Code: Rf&ES MCU #3ERJ Low 8bits, {8
FPRUTFHFEFREEAN. G2FREA 2byes, NWFEEA
High bytes. HELIBZEFE, Fi3<8000h F¥AF, F
% >= 8000h ~AEF=.

e. Gamma Table Data: HfEES MCU #4EH Low 8bits,

7-0 MCU B/RigE “Select Gamma Table (REG[3Ch] bit[6- T RW
5]) " SEiBRRIIEEHY Gamma Table’s iblibi+#4Es, ARA
BEFFRITE NRIENE. MCU REiZEB AN 256bytes #iEZEIA
=F4.

f. Graphic Cursor RAM Data: R#8%S MCU 9 Low 8bits
B, ERIRTE “Select Graphic Cursor Sets” 27zl
&P Graphic Cursor RAM HtiiH+2488, AEBEHTEAN
aHE.

g. Color Palette RAM Data: RaE#ES MCU 5B Low 8bits
#E, MCU iRZ475t3d Color Palette RAM (64*12) iZE4E
BT 128bytes BI&UE, FEEBAIRER AN FR1t
b1

Read Z{E: XTRAFEEEIE

(FREENTFEIRTINEE, WIRISE REG[O3h][1:0], EEERIEE:

HARIEENINRE, NAREXELIRERRNZERHET.

1 1: WI5RTE Read EEINARAIMEUEUYE, BBENRERHET
[BE, RATERRE—MEEEIRRIEEE, MiERIAIEL
ERZEEFREFN. B U rNES RERNEH A
FRZENIhRE.
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Bit in BH RIME | FEURR

R 2 NMEeBFRIRE, SEEIRERIL 4bytes UsEER.

B 3 NRAFPEENENGFRAIE, BEZRIEETE
#2%I SRAM 1, BBA MCU ROz5cifiA LT7689 B9 Core
Task Busy IEirRB R ARBNRES, ENRNEFTTEL
B fFaaibt,
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19.3 PLL AFSFE

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

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

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

Bit w BB EOAME | EEUER
PCLK PLLDIVN[7:0]

7-0 . . . 60 RW
Total 9bits, EENTF 2 ~ 511 ZJ&.

#: PCLK ZiRfH4E TFT SRS S,

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

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

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

Bit i B8 HME | FEURRY
MCLK PLLDIVN[7:0]

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

B MCLK 2RRHEBInAFRIENMES.

REG[09h] CCLK PLL Control Register 1 (CPLLC1)
LT7689_DS_CH/V2.2
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Bit i A RIME | FEUES

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]

BENT 2 ~ 31 2.

CCLK Feedback Divider Ratio of Loop, N[8]

Total 9bits, #ENT 2 ~ 511 ZjEl.,

5-1 10 RW

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

Bit " BB EIAME | FEUER
CCLK PLLDIVN[7:0]

7-0 o ‘ 133 RW
Total 9bits, F#YENTF 2 ~ 511 Zjal,

127~ 1: CCLK 27 Core BT S,
B 2: PLLHSERA T A&

FOUT = XI * (N/R) + OD

EINSIER XI/R A~/NF 1MHz, Z551: IN = 1T0MHz, R[4:0] = 01010, N[8:0] = 100000000, OD[1:0]
=11, W

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

REG[0Bh] Interrupt Enable Register (INTEN)

Bit % BB NG | FEUER
iEERChEREHl (Wakeup/Resume Interrupt Enable)
7 0: ZEIkE, 0 RW
1: fE8E,
SpEReRER PSMIO] #=#l (External Interrupt Input - PSMI[0]
Enable)
6 0 RW
0: Ik,
1: fE8E,
5 RFEA 0 RW
EEFSESHEES (VSYNC Time Base Interrupt Enable)
0: ZEIFrhitT,
4 0 RW

1: {EREARN,
L ARBTFESR RN MCU LCD B9 VSYNC &4 Tearing Effect.
ymsechpRiztl (Keypad-scan Interrupt Enable)
3 0: ZE|Erhlf, 0 RW
1: {EREARH,
SN{ESSRERERIEH] (Serial Flash DMA Complete / Draw Task
Finished / BTE Process Complete etc. Interrupt Enable)
0: ZE ARk,
1: {HREHT,
TFT PWMI1] HREriEEl (PWM Timer-1 Interrupt Enable)
1 0: ZE1LAhlR, 0 RW
1: {EREhET,
TFT PWMIO0] HRiri=dl (PWM Timer-0 Interrupt Enable)
0 0: ZEIEARRR, 0 RW
1: {HREHT,
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REG[OCh] Interrupt Event Flag Register (INTF)

Bit 11 2 MiNE | FEUER
IREEFRERIEIE (Wakeup/Resume Interrupt Flag)
Write: j5BRIGERAPERFEIR

0: k.
7 1: i&k& Wakeup/Resume FHFHE R, 0 RW
Read: iEHVIRERFRERIEIRIRS

0: 8% Wakeup/Resume FlfiF=4,

1: Wakeup/Resume Hlf=4:,
4paERrRlT PSMIO] KR (External Interrupt Input - PSM[0]

Flag)
Write: iBk& PSM[0] Pin FRERIEIT
6 0: FwhfE. ) RW

1: 7Bk PSM[0] HBfiHER.
Read: iEHY PSM[0] Pin HREREIRIRTS

0: &5 PSMI[0] =RifiF=4E,

1. PSM[O] chiffiF=4.,
5 | KfEA 0 RW
FEEREESHEREIR (VSYNC Time Base Interrupt Flag)
Write: i&5k& VSYNC HEREER

0: ZahfE.
4 1: 7Bk VSYNC hBfiElR, 0 RW
Read: iEHY VSYNC HREREIRIAS

0: &8 VSYNC Flff=4,

1: 8 VSYNC FhlfF=4,
BB TRERIEIE (Keypad-scan Interrupt Flag)
Write: 5% Keypad-scan HEfiElR

0: Fahtk.

3 1: ;BB& Keypad-scan =, 0 RW
Read: iEHY Keypad-scan TS
0: 8% Keypad-scan H#F=4,

1: A Keypad-scan HiffiF=4:,

SESSREHRERIELR (Serial Flash DMA Complete | Draw Task

Finished | BTE Process Complete etc. Interrupt Flag)

Write: iBFRENERFRERAEIR

2 0: Foahfk. 0 RW
1: BPRPHTIER,

Read: EZEVENESERERERIEITRS
0: KRBT,
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Bit W Bg MAME | FEUEU
1. B4,
TFT PWMI[1] HlifiiEts (PWM1 Timer Interrupt Flag)
Write: i5k& PWM1 HhifiElR
0: FaptE,
1 1: & PWM1 lfiERR, 0 RW
Read: iEHY PWM1 FhEfAEIRIATS
0: i&B PWM1 Hilr=4,
1: 5 PWM1 dhifie=4,
TFT PWMIO0] HrExiEtE (PWMO Timer Interrupt Flag)
Write: i&58& PWMO FhEREEIR
0: FanfE,
0 1: iBb& PWMO HlfiER, RW
Read: i&f& PWMO HREfElR 0
0: ;&8 PWMO =lif=4,
1: B PWMO =4,
R AR MCU Wiz, (ERBTXNSHFesin2B T, B4 MCU BOZZE XA SPI Master A&
B FeshYRBTIENR REG[BAh],
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REG[0Dh] Mask Interrupt Flag Register (MINTFR)

Bit i% BB RIME | FEUESY
RAEIGEERERIEIE (Mask Wakeup/Resume Interrupt
- Flag) 0 RW
0: FEFif.
1 R

BRI aRR T PSM[0] iE#RE (External Interrupt Input -
PSM[O0] Flag)
0: AEFifik.
1 Filk.
5 | KfEH 0 RW
RiGEEREESHEREIE (VSYNC Time Base Interrupt
Flag)
0: B
1: B
RREERchEREiE (Keypad-scan Interrupt Flag)
3 0: AEFifk. 0 RW
1 k.
RAEEN{EFS R hBRIEIR (Serial Flash DMA Complete | Draw
Task Finished | BTE Process Complete etc. Interrupt Flag)
0: FEFf.
1 FFilk.
FR# TFT_PWM[1]shEREEIR (PWM1 Timer Interrupt Flag)
1 0: REEik. 0 RW
1: i
BFi TFT_PWMIO]-hERiEIE (PWMO Timer Interrupt Flag)
0 0: FEFf. 0 RW
1 Filk.
7 R MCU FEfgRiiER, W LT7689 Ak S MCU, MIRRFEAFEREHFREIIH
WriEtR, MCU slLABEStEFIERLAGRE ST Plir4.,
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REG[OEh] Pull-High Control Register (PUENR)

Bit iR BB MIME | FEURR
7-6 REA 0 RO
GPIO-F[7:0] LiFBFHIZTE (GPIO-F[7:0] Pull-High
Enable)
5 0 RW

0: EHEBFRZEIE,

1: LHRiFBREfRARE.
GPIO-E[7:0] LHifEBHIEE (GPIO-E[7:0] Pull-High
Enable)

0: EHEBFRZEIE,

1: LEHRIFBREfRARE.
GPIO-D[7:0] _LHisBFHIEE (GPIO-D[7:0] Pull-High
Enable)

0: EHEBFRZEIE,

1: LEHRIFBREfRARE.
GPIO-C[4:0] _L#iFaPHIZE (GPIO-C[4:0] Pull-High
Enable)

0: EHEBFRZEIE,

1: LHiFBREfRARE.
DB[15:8] tHirBFHi&E (DB[15:8] Pull- High Enable)
1 0: EHiEBpRZEIL, 0 RW

1: LHiFEREfARE.
DB[7:0] HifBFRiI&TE (DB[7:0] Pull- High Enable)
0 0: EHEEFRZEIE, 0 RW
1: EHiEBFEfERE.
B bit[5:2] REIRAL GPIO ThRE, XL bit iIREA B,
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REG[OFh] PD for GPIO/Key Function Select Register (PSFSR)

Bit i BE HME | FEUSEL
PD[18] i%R% GPIO KiziEINEExE
7 0: GPIO-D7 0 RW
1: KO[4]
PD[17] i&R% GPIO skiziiEThaEiEsE
6 0: GPIO-D5 0 RW
1: KO[2]
PD[16] i&R% GPIO skiziEaEiEsE
5 0: GPIO-D4 0 RW
1: KO[1]
PD[9] i&R% GPIO SkiziEThREI%E
4 0: GPIO-D3 0 RW
1: KO[3]
PD[8] %Rk GPIO skiziIhEEiEsE
3 0: GPIO-D2 0 RW
1: KI[3]
PD[2] %Rk GPIO RiZiINEEIEEE
2 0: GPIO-D6 0 RW
1: KI[4]
PD[1] i&R% GPIO SiiREEThREIRE
1 0: GPIO-D1 0 RW
1: KI[2]
PDI[0] &R GPIO Sii&iEIhRtikiR
0 0: GPIO-DO 0 RW
1: KI[1]
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19.5 LCD ERizHSEE

REG[10h] Main/PIP Window Control Register (MPWCTR)
Bit % B3 BME | FEUER
PIP-1 {RE&E (PIP-1 Window Enable/Disable)
0: PIP-1 Z£1F,
1: PIP-1 {#g8E,
PIP-1 #IEKIT?E PIP-2 B Z L.
PIP-2 {REiRE (PIP-2 Window Enable/Disable)
0: PIP-2 ZIF,
1: PIP-2 {#gE,
PIP-1 & KizfE PIP-2 B L.
5 RfEF 0 RO

EIFIZTE PIP-1 5% PIP-2 {EMISE (
Select Configure PIP-1 or PIP-2 Window’s Parameters)
PIPMIEMNSHES: BIR. ittt BGEE. B4R M
BiR. NERE. NESE.

0: ATLAZRE PIP-1 B9SEL,

1: AJLAURSE PIP-2 B95%4.
FEGMEREERE (Main Image Color Depth Setting)
35 00b: 8bpp Generic. TFT (256 88) . 1 RW
01b: 16bpp Generic TFT (65K &) .

1xb: 24bpp Generic TFT (1.67M &) ,

1 K& 0 RW
BERBFEES (To Control Panel’s Synchronous
Signals)
0 0: Sync Mode: {F8E VSYNC, HSYNC, PDE, 0 RW
1: DEMode: R PDE {#gE, m VSYNC, HSYNC HRHE

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -141-



JLT7689 Uart TFT SBORSEIRE

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

Bit i BB RIME | FEURR
7-4 R{EF 0 RO
PIP-1 {RERSREIRTE (PIP-1 Window Color Depth
Setting)
3-2 00b: 8bpp Generic TFT (256 &) , 1 RW

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

1xb: 24bpp Generic TFT (1.67TM &)
PIP-2 &R EIRE (PIP-2 Window Color Depth
Setting)
1-0 00b: 8bpp Generic TFT (256 &) , 1 RW
01b: 16bpp Generic TFT (65K &) ,
1xb: 24bpp Generic TFT (1.67M &) ,
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REG[12h] Display Configuration Register (DPCR)
Bit % B8 RUIAME | FEURI

IR%E PCLK ZhfER £S5k FiE% (PCLK Inversion)
0: PD. PDE, HSYNC, Panel #liEY PD 27 PCLK +F

2,

peik  f1LFLFLFLFLFLFLfLfLS
PE /
7 RN G G G G O ) O O O 0 RW

1: PD. PDE. HSYNC, Panel #liBX PD 7£ PCLK P&,

ST S e e A e A e ) e Y e A e
PE/
Po. OO OO

EFRHAXKIEE (Display ON/OFF)
6 Ob: ERXHA. 0 RW
1b: BRFFE.
SriliEneai=igE (Display Test Color Bar)
5 Ob: ZEIF, 0 RW
1b: fEEE,
4 XA bit w7 0, 0 RW
FEHIHESM (VDIR: Vertical Scan Direction)
3 0: BHLEET. 0 RW
1: BTELE.
LCD #iR 2 &R (Parallel PD[23:0] Output Sequence)
000b: RGB,
001b: RBG,
010b: GRB,
20 011b: GBR, 0 RW
100b: BRG,
101b: BGR,
110b: FXBfT.
111b: EHRERS (2FSHEEN0 (B8) 51 (8
8) , BMK REG[13h]) .
. H VDR =1, PIPMIE. EfSER. X ErEEaBanEELL,
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REG[13h] Panel Scan Clock and Data Setting Register (PCSR)

Bit iX B8 BiME | FEUSU
HSYNC sfi{Ei#(iL (HSYNC Polarity)
7 0: Low zmffE, 0 RW
1: High oh{E,
VSYNC EifEfsE (VSYNC Polarity)
6 0: Low ofifE, 0 RW
1: High h{E,
PDE zh{Effii (PDE Polarity)
5 0: High ifE, 0 RW
1: Low EfE,

PDE [&1A7S (PDE Idle State)
0: Pin "PDE" #tH)8 Low,
1: Pin "PDE" #H5 High,
e aEENHRERKANEMT PDE AYmHIATS,
PCLK IEIRS (PCLK Idle State)
0: Pin "PCLK" #itH9 Low,
1: Pin "PCLK" #jtH8 High,
EIEAEREASRERRANEST PCLK AUEHIRT,
PD HEIAS (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,
SEEEH/IKFELTIERRNEH. SRS ERKANEST
PD RUBIHMATS.
HSYNC &K (HSYNC Idle State)
0: Pin "HSYNC" #itH9 Low,
1: Pin "HSYNC" #itH9 High,
e aREERHERKANFEMET HSYNC AUEmHIATS,
VSYNC B (VSYNC Idle State)
(In Power Saving Mode or DISPLAY OFF)
0 0: Pin "VSYNC" #iHiA Low, 1 RW
1: Pin “VSYNC" #itH8 High,
EferaEER S ERRANEMT VSYNC AUEmHIATE,

PN #iY (HST + HPW + HND) > 64 Pixels, LABGLEFEHE FIFO 9=, 4NER PIP1 1 PIP2 #Bf5
F, EREEEEEMEDA, U PIPT 0 PIP2 By ULX RER/IIR(L. 1BS%E 12-1 5 TFT-LCD
EORFE,

REG[14h] Horizontal Display Width Register (HDWR)
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Bit % BA RIME | FEURR
KERREEIRE (Horizontal Display Width Setting)
WHFRKFETREERE, EiEEM LCD BFEo#RN 8 &
EN—BTOPE,

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

HDWFTR 797k B -EEERYMIEE REG[15h], & MRERISHER
A1 NMEER, ERVKFEERARALIEY 2,048 2.

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

Bit i* B9 BME | FEUER
7-4 R 0 RO
KERREENMAIZE (Horizontal Display Width Fine
Tuning)
3-0 . . . . . . 0 RW
HHFRRAKFERREENENR, SREFRSINKERERIES
8 BB L, B MRS HERN 1 MEE.

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

Bit % B8 RIAME | FEURR
7-5 | KfEA 0 RO

KFEEEREKLE (Horizontal Non-Display Period)
XANE1FESIERE 7 Horizontal Non-Display B9ERE. HELLX#EFR
3 [Back Porch] ,

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

HNDFTR J7kFHE R X S EHARYEE REG[17h], S 4EERY
DPEN 1 MER, REIPKFEERAATLIET 2,048 (R,

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

Bit % BR MIME | FEUEY
7-4 | KfEF 0 RO
KEIERRKIHAIHRIEE (Horizontal Non-Display Period
Fine Tuning)
3-0 | WEHFREAKFIERRXIEERR (Back Porch) BIGIEIR, @& 06h RW

WERERS SYNC HXNEE L, 8NMEEERRELL
1pixel J9EALL,
REG[18h] HSYNC Start Position Register (HSTR)
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Bit 1 iME | FEuUES
7-5 K 0 RO
HSYNC go#tattitit (HSYNC Start Position)

LtZFFE8EE HSYNC fuigtatstt, Eit SR mE B nXEhY

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

HSYNC Start Position = (HSTR + 1) * 8

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

Bit i* B8 BIME | FEURER
7-5 REH 0 RO
HSYNC BBKHEEE (HSYNC Pulse Width)
4-0 . . 0 RW
HSYNC Pulse Width (Pixels) = (HPW + 1) *8

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

Bit % BB RIME | FEUES
FEHRETRSE (Vertical Display Height)

REG[1Ah] ¥$izZE] VDHR [7:0],

REG[1Bh] bit[2:0] X3KzZ) VDHR [10:8], bit[7:3] Kf&E
7-0 . DFh RW
EH TR Line A8l EtERWT:

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] X3hzZE] VNDR [7:0],
REG[1Dh] bit[1:0] X3izZ] VNDR [9:8], REG[1Dh]
7-0 bit[7:2] ZR{EF. 15h RW
HFRAEEERNE, iERT:

Vertical Non-Display Period (Line) = (VNDR + 1)

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -146-



JLT7689 Uart TFT BORSHISE

REG[1Eh] VSYNC Start Position Register (VSTR)
Bit % BE HME | FEURR

VSYNC gyit2hatthtit (VSYNC Start Position)

VSYNC BEattHE i B R X s sendia) s iFas VSYNC 19
7-0 A iE) S 0Bh RW

\\\\\

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

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

Bit iH g HME | FEUSE
7-6 | K(EFA 0 RO
HSYNC BIBKHEERE (VSYNC Pulse Width)
5-0 ) . 0 RW
VSYNC Pulse Width (Line) = (VPWR + 1)

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

Bit i BB AiNME | FEUSU
FEmiEiRittil (Main Image Start Address)

REG[20h] 33zZl MISA[7:0], bit[1:0] HREEH O.

7-0 REG[21h] X$hzZ] MISA[15:8], 0 RW

REG[22h] X$hzZE] MISA[23:16],

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

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

Bit % BB AiNE | FEUSE
FEEZE (Main Image Width)

REG[24h] YR MIW[7:0], bit[1:0] ¥REEA O,

7-0 REG[25h] bit[4:0] XRzZ] MIW[12:8], bit[7:5] F{FH. 0 RW
BfINGgER, XERERLFRL LCD KERENGE, BREENR
8,192 (&,

REG[27h-26h] Main Window Upper-Left Corner X-Coordinates (MWULX)
Bit iX BB RIAME | FEURR

FMEHLE LAY X 44K (Main Window Upper-Left Corner

X-Coordinates)

.0 REG[26h] XZE| MWULX[7:0], bit[1:0] #/REES O, 0 RW
REG[27h] bit[4:0] S$RE] MWULX [12:8], bit[7:5] &fE
Fa.

BIAGER, X R+ K ERREERGEAT 8,191,
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REG[29h-28h] Main Window Upper-Left corner Y-Coordinates (MWULY)
Bit % BB RIAME | FEURR

FMEL LAY Y 24K (Main Window Upper-Left Corner
Y-Coordinates)
REG[28h] X$MzE| MWULY[7:0],
REG[29h] bit[4:0] XIREI MWULY [12:8], bit[7:5] kfsE
F.
BIAGER, MIMEN 0 ~ 8,191 Zja],

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

PIP ERIEA LR X 245 (PIP Window Display Upper-
Left Corner X-Coordinates)
REG[2Ah] X$mzZE| PWDULX[7:0], bit[1:0] &EER O.
7-0 REG[2Bh] bit[4:0] X3&F| PWDULX[12:8], bit[7:5] & 0 RW
H.
BAGER, XinhiZzE2/ N KR REE.,
tRIE REG[10h] FIRESE, X MREERF/IEX PIP NESHIE.

REG[2Dh-2Ch] PIP Window 1 or 2 Display Upper-Left corner Y-Coordinates (PWDULY)
Bit % BB RIAME | FHURR

PIP EFRELE LAY Y 45 (PIP Window Display Upper-
Left Corner Y-Coordinates [12:0]
REG[2Ch] X$RzZE] PWDULX[7:0].
7-0 REG[2Dh] bit[4:0] ¥J&E] PWDULX[12:8], bit[7:5] KfF 0 RW
F.
BIAGER, Y AN IZENTEEE R EE,
HR4E REG[10h] RUIRESH, XMKEERF/IEX PIP NS#HI(E.

REG[31h-2Eh] PIP Image 1 or 2 Start Address (PISA)
Bit iR g MANE | FEUSE

PIP Emiketaitilt (PIP Image Start Address)
REG[2Eh] X3mZl PISA[7:0], bit[1:0] #/REES O,
REG SJIVE] :81.

2.0 [2Fh] X$REZ! PISA [15:8] 0 .y

REG[30h] XJizZEl PISA [23:16].

REG[31h] X$mzZ! PISA [31:24],

HRIE REG[10h] RURESE, X MREERFIEX PIP (ISHIE.
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REG[33h-32h] PIP Image 1 or 2 Width (PIW)

Bit % BB MiNE | FEUSE
PIP E[E%E (PIP Image Width)

REG[32h] X% PIW[7:0], bit[1:0] WJREEN O,
-0 REG[33h] bit[5:0] X¥RzZ PIW[13:8], bit[7:6] K{FH. 0 RW
BIAGR XN EERZENTKERREE, RANIREN 8,192
&=.
tR#E REG[10h] FIRESE, XMREEGHEX PIP ISEHUE.

REG[35h-34h] PIP Window Image 1 or 2 Upper-Left Corner X-Coordinates (PWIULX)
Bit iR g AIME | FEUEY
PIP EXREEZ LA X 44K (PIP Window 1 or 2 Image
Upper-Left Corner X-Coordinates)
0 REG[34h] X$FZ PWIULX[7:0], bit[1:0] %ZAEER 0. 0 RW
REG[35h] bit[4:0] X$mzZ PWIULX[12:8], bit[7:5] K{EH.
BIAGER, Xild#iR + PIP IERELRE/NTFHET 8,191,
fR#E REG[10h] FIRESHE, XMREERK/IEX PIP lIS#IE.,

REG[37h-36h] PIP Window Image 1 or 2 Upper-Left Corner Y-Coordinates (PWIULY)
Bit % Bg AiNME | FEUSU
PIP EFREEA LAY X 444K (PIP Windows Display Upper-
Left Corner Y-Coordinates)
REG[36h] XtZE PWIULY[7:0], bit[1:0] #ZREESR O,
7-0 REG[37h] bit[4:0] X$RzZEI PWIULY[12:8], bit[7:5] k(& 0 RW
B.
BIAGER, Xild#in+ PIP IESELRENTHET 8,191,
HRIE REG[10h] FIIRESE, X MREMERF/IEX PIP NESHIE.

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

Bit i% B8 BAME | FEUESY
PIP {IEZE (PIP Window Width)

REG[38h] XIrzZE| PWWI(7:0], bit[1:0] #4REES O,
0 REG[39h] bit[5:0] XIRzZI PWWI[13:8], bit[7:6] SfsF. 0 AW
BNIAIRE, RKIREN 8,192 &=,
188 REG[10h] FIRESH, XMEEBERKEHEX PIP RIS
=N
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REG[3Bh-3Ah] PIP Window 1 or 2 Height (PWH)

Bit % BB HAME | FRUE

PIP IEfSE (PIP Window Height)

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

7-0 REG[3Bh] bit[5:0] XJizZE| PWH[13:8], bit[7:6] R{FH. 0 RW

BRIAGER, RKIZEHN 8,191 XK.

1R#E REG[10h] HIRESE, XMEEEEHEX PIP NSHIE.

B~ 1: PIP IEX/NSEIGMEMXKFELAMRL 8 MERNDHER, EEAANSHERUZ 1
line,

B2 LERSES 20h ~ 3Bh EE{RE LSB B2 MSB A44%. BRIREIIEEIRE Main
Image Start Address, IttZ7Fe8 ottt 20h B 23h, wJR#RE LSB[20h)5Z) MSB[23h],
= REG[23h] #E RS, LT7689 =i REG[20h] ~ REG[23h] RMERIESEINERE7eS
&,

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

Bit i B8 HME | FEURRY
Gamma XIEIRE (Gamma Correction Enable)
0: b,
7 1t 0 RW
1: fsBE.

Gamma RIEZ&H/E— M,
Gamma F*i%IE (Gamma Table Select for MCU Write
Gamma Data)
6.c 00b: A Gamma 3. 0 AW
01b: £ Gamma .
10b: £IEBAY Gamma .
11b: FK{EA.
L2E¥IFZE (Graphic Cursor Enable)
0: Graphic Cursor Z1k,
1: Graphic Cursor {#g8g,
EfZ¢HRE VDIR (REG[12h] bit3) &4 1 8F, S#zEt,
L2E¥IRIERE (Graphic Cursor Selection)
M 4 FREFZChRiesE 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,
XEFENAFIRTE (Text Cursor Enable)
1 0: ZIk, 0 RW

1: (£88. NFHIRSEROGRAERIIHRERE, SR
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Bit L ERAE | s
BB RS T XA,

CEFFGRANKIZTE (Text Cursor Blinking Enable)
0 0: 2t 0 RW

1: {ERE,

REG[3Dh] Blink Time Control Register (BTCR)
Bit " B8 FIME | FEUERS
XFFARINIERNE (Text Cursor Blink Time Setting)
00h: 1 Frame RJia],
01h: 2 Frames Adgl,
7-0 02h: 3 Frames Ad[&], 0 RW

FFh: 256 frames AJ{a],

REG[3Eh] Text Cursor Horizontal Size Register (CURHS)

Bit % BB RIAME | FEURR
7-5 ENEdss 0 RO

XFFHRKFEKR D (Text Cursor Horizontal Size Setting)
00000b: 1 Pixel
00001b: 2 Pixels

4-0 : 07h RW

11111b: 32 Pixels
BNGR, SFFRIAR, NFRBaRRIHEIR.

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

Bit % B8 BIME | FEUER

7-5 REA 0 RO

4-0 NEFHIFEE AN (Text Cursor Vertical Size Setting) 0 W
BAGER, JAFFHEIAR, NFHntaRRIREA,

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

Bit % BB RIME | FEURR
LLEITER(IE (Graphic Cursor Horizontal Position)
7-0 REG[40h] ¥3RzZE GCHP[7:0]. 0 RW
REG[41h] bit[4:0] X$i/Z| GCHP[12:8], bit[7:5] &fEF.
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REG[42h-43h] Graphic Cursor Vertical Position Register (GCVP)

Bit i A AMIME | FEUES
LLEYSIFERNE (Graphic Cursor Vertical Position)
7-0 REG[42h] X$nzE| GCVP[7:0], 0 RW
REG[43h] bit[4:0] ¥IRZ GCVP[12:8], bit[7:5] FK{FEF.

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

Bit % BB ;ME | FEURR
20 L2EY6iFERE 0 (Graphic Cursor Color 0 with 256 Colors) 0 RW
RGB Format [7:0] = RRRGGGBB.

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

Bit % BH MAME | FEUEX
20 2EY6tFERE 1 (Graphic Cursor Color 1 with 256 Colors) 0 RW
RGB Format [7:0] = RRRGGGBB.

19.6 J\{IEREHISESS

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

Bit i B8 MAME | FEUR
[cEkeiattlt (Start Address of Canvas)

REG[50h] X% CVSSA[7:0], bit[1:0] EE) O,
20 REG[51h] XJRzZl CVSSA[15:8]. 0 RW
REG[52h] XhzZE| CVSSA[23:16],
REG[53h] X3RzZE CVSSA[31:24],

WNREKERZ Linear 123, NEJ#2H0S.

REG[55h-54h] Canvas Image Width (CVS IMWTH)
Bit % Bg BIME | FEUESY

IREIEREE (Canvas Image Width)

REG[54h] XIRzZE| CVS IMWTH(7:0], bit[1:0] E&EX O,
- REG[55h] bit[5:0] X$RE] CVS IMWTHI[13:8], bit[7:6] 3 . W

EJZR
Width = Real Image Width
ANERERER Linear 18, MIBTH72HE.
##7~: REG[54h] ~ REG[5Dh] RUEUEEREBEEER (Pixel) .
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REG[57h-56h] Active Window Upper-Left Corner X-Coordinates (AWUL X)

Bit

% B8

RRIAME

FERE

7-0

TIEMREZA L X 8445 (Active Window Upper-Left Corner
X-Coordinates)
REG[56h] X3mzZE AWUL_X[7:0].
REG[57h] bit[4:0] XIREI AWUL X[12:8], bit[7:5] KfE
Fa.
X 3R+ TAEIE SRR, ARIKTF 8,191, WNREERZ Linear
&30, NIETHE RS,

RW

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

Bit

% B8

RRIAME

FERS

7-0

TEMEA LR Y 245 (Active Window Upper-Left Corner
Y-Coordinates)
REG[58h] X$RIE) AWUL Y[7:0],
REG[59h] bit[4:0] X$mzE| AWUL Y[12:8], bit[7:5] KfsE
Fa.
Y i+ TIFIESE, AUAT 8,191, WNRKEIR Linear
&2, NIETH RS,

RW

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

Bit

% BB

RRIAE

FENSR

7-0

TEMERE (Active Window Width [13:8])
REG[5Ah] XIMZE] AW WTHI7:0].
REG[5Bh] bit[5:0] XIRZE] AW WTH[13:8], bit[7:6] KfsE
F.
XNMERYIE LR EGRE. RAER 8192 K&, IRE
E2 Linear 183, NIATHZ2HE,

RwW

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

Bit

% BB

RRIAE

FENE

7-0

T{EMESE (Height of Active Window [13:8])
REG[5Ch] X$rzE| AW _HT[7:0],
REG[5Dh] bit[5:0] X$RZE AW HT[13:8], bit[7:6] ZfE
.
EXNERYE NS EGRE. RAER 8,192 %X, WIRE
& Linear 23, NIAJ#Z2HE.

RW

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

Bit

" BB

BRIAE

FENES

7-4

RIEF

RO

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

0: EBRIZRBREFNEAE.

1: ZEERIE BB ANERIE (Pre-fetch Address) .

RW

[EEIF 1R (Canvas Addressing Mode)
0: Block ##z( (X-Y 5SFHUETTE)
1: Linear #&=z{,

RW

1-0

EEEIRMEERENANFESHERE (Canvas Image’s
Color Depth & Memory R/W Data Width)
In Block Mode:

00b: 8bpp.

01b: 16bpp.

1xb: 24bpp.
o REIIENEAGE, TLMERET— MR, FHERE
BHEREEE, BIETIEREIN.
In Linear Mode:

x0: 8bits NFEEIRES.

x1: 16bits RFEEIEILE.

RW

B BEEE 13-2 ZRESTFIEIRE.

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

Bit

% BB

RRIAE

FENSR

7-0

Write: 2B ZBIEIRE/SAER X 447 CURH[12:0]
Read: EEVZBIEIRZRYE/S{AIERY X 44F CURH[12:0]
ETENEERERAEEHREME, BURAT REG[5E] bit3
AIRTE.

REG[5Fh] XtRzE] CURHI[7:0]

REG[60h] bit[4:0] %FRZ| CURH[12:8], bit[7:5] FfEH.,
24 DPRAM in Linear mode:

WEEESHEE[15:0], B3f: Byte,
231 DPRAM in Block mode:

EFEEKFAEN2:0], B BE,

RW

IR ERBIEFEEZAEI, MCU MERIESM TIENERXS L.
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1
© Levetop Semiconductor Co., Ltd.

Page -154-



JLT7689 Uart TFT BORSHISE

REG[62h-61h] Graphic Read/Write Y-Coordinate Register (CURV)

Bit iR BB HANE | FEUSE
Write: i§BEHBIEE/SHER Y 247 CURV[12:0]
Read: iZEVZHBIEIRZRYE/SAIER) Y 4445 CURV[12:0]
EFERNEEREFANEMNEREME, BURTF REG[5EN] bit3
AIRTE.
0 REG[61h] X$RzZ] CURV[7:0], 0 AW
REG[62h] bit[4:0] XtmE CURV[12:8], bit[7:5] FfEFH.
2 DPRAM In Linear Mode:
NIFRGIESHE[31:16], Baf: Byte,
4 DPRAM In Block Mode:
B aSEEMEB[12:0], Bi7: &X,
1B ERCBIESFEEZAET, MCU MXESH TEIMEERSE.

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

Bit % BE MAME | FEUEX
BRI X 445 F CURX[12:0]

REG[63h] X$mzZE| F_CURX[7:0],
20 E;G[64h] bit[4:0] X$ME| F_ CURX[12:8], bit[7:5] kfF 0 RW
Write: IREBAXFHIRY X 2445,
Read: EENHBIBAXZFHY X 244R,

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

Bit iH g HAME | FEUSE
EAXFRIAY Y 845 F CURY[12:0]
REG[65h] S3MZE| F_CURY[7:0].
20 REG[66h] bit[4:0] X$&Z F CURY[12:8], bit[7:5] kfsE 0 W
.
Write: REBANIFHHY Y 4447,
Read: EENBERIBANXZFHIY 1R,
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REG[67h] Draw Line/Triangle Control Register 0 (DCRO)

Bit % BB MiNE | FEUSEU
B2 /=faRz=# (Draw Line / Triangle Start Control)
Write:
0: {ELILLE. 1: FHRLE.
! Read: 0 RW
0: LB 1: KEHIT
.
6 RfEF 0 RO
IE=fmAsEiEE (Fill Function for Triangle)
5 0: FTIE#. 0 RW
1. 15,

EE#FRE (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: >&fEMH
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: FFimiree (Open-end Polyline) 0 RO
1. [HEE, EEEE—REEA.

REG[69h-68h] Draw Line/Rectangle/Triangle Point 1 X-Coordinates Register (DLHSR)
Bit iR B8 BiME | FEUEU
B Z/5%E/=H1R% 1 = X 44K DLHSR[12:0]
REG[68h] X$nzZE| DLHSR[7:0],
7-0 REG[69h] bit[4:0] XJRZ!I DLHSR[12:8], bit[7:5] >&fsE 0 RW
F.
R~ SREETE, BRRESERRAIER—E, BiAR
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S&E&ERAATIREE X 5k Y L.
#27~: REG[68h] ~ REG[72h] HIEUEREIREER (Pixel) ,
REG[6Bh-6Ah] Draw Line/Rectangle/Triangle Point 1 Y-Coordinates Register (DLVSR)
Bit % BB HAME | FEURX

B 2e/5ERs/=MAA95E 1 == Y 444K DLVSR[12:0]
0 REG[6Ah] X3MZ DLVSR[7:0], 0 RW
REG[6Bh] bit[4:0] ¥$rzE) DLVSR[12:8], bit[7:5] F{&

H.

REG[6Dh-6Ch] Draw Line/Rectangle/Triangle Point 2 X-Coordinates Register (DLHER)
Bit W BE MAME | FEUR

B Ze/%EH/=ARRI5E 2 =2 X 4445 DLHER[12:0]
20 REG[6Ch] X$mzE| DLHER[7:0], 0 RW
REG[6Dh] bit[4:0] X3izZE] DLHER[12:8], bit[7:5] >&f

H.

REG[6Fh-6Eh] Draw Line/Rectangle/Triangle Point 2 Y-Coordinates Register (DLVER)
Bit % BB HNME | FHURU

B Z/3ER/=ARR5E 2 =Y 447 DLVER[12:0]
-0 REG[6Eh] X$i/Z| DLVER[7:0], 0 RW
REG[6Fh] bit[4:0] XJxzZ DLVER[12:8], bit[7:5] ZKf&E

%0

REG[71h-70h] Draw Triangle Point 3 X-Coordinates Register (DTPH)

Bit % B8 RIAME | FEURR
B =ffRisE 3 = X 4445 DTPH[12:0]
7-0 REG[70h] X$rzZE) DTPH[7:0], 0 RW
REG[71h] bit[4:0] X$EZ DTPH[12:8], bit[7:5] F{FEF.

REG[73h-72h] Draw Triangle Point 3 Y-Coordinates Register (DTPV)

Bit " B *OME | TFEVRES
E =AY 3 | Y &4% DTPV[12:0]
7-0 REG[72h] X3RzZE] DTPV[7:0], 0 RW
REG[73h] bit[4:0] X$RZI DTPV[12:8], bit[7:5] F{EF.

R BE=ARE, IRERREESELHES, —RBEERSEE R,
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REG[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)

Bit i B8 AMAME | FEUSU
EE=Fl (Draw Circle / Ellipse / Square /Circle Square
Control)
Write Function

0: FLEE.

1: FHAS%E,
Read Function

0: LESTHK.

1. LE#HITH.
1HE=HI (Fill the Circle / Ellipse / Square / Circle Square
6 Control) 0 RW

0: TiEH. 1: 1EH.
B El/HEEl/5ER:/MZ (Draw Circle / Ellipse / Square /
Ellipse Curve / Circle Square Select)

00b: E[E/#E (Circle / Ellipse) .

01b: EE/#Z (Circle / Ellipse Curve) ,

10b: EfEfZ (Square) .

11b: B[R (Circle Square) .

3-2 EF 0 RO
& [E/#EEjZ (Draw Circle / Ellipse Curve Part Select,
DECP)

10 00b: A F/5HZ (Ellipse Curve) , 0 RW

01b: A LEFHMLZ (Ellipse Curve) ,
10b: A 7R (Ellipse Curve) .
11b: BTAHZ (Ellipse Curve) ,

REG[78h-77h] Draw Circle/Ellipse/Rounded-Rectangle Semi-Major Register (ELL A)
Bit % Bg BIME | FEUESY
B Ef/HhER/ EfiERAKER ELL_A[12:0]
REG[77h] XJnE] ELL_A[7:0].
7-0 REG[78h] bit[4:0] XJMZ ELL_A[12:8], bit[7:5] F{FEF. 0 RW
B BREFFEREBRKEZR ELL A[12:0] 558342 ELL B[12:0]
NEUEIREEE.

LT7689_DS_CH/ V2.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -158-



JLT7689 Uart TFT BORSHISE

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

Bit " B ROME | TFEVES
E Ef/HER/ Bl ERRIFEHEE ELL_B[12:0]
7-0 REG[79h] X4RZZ ELL_B[7:0]. 0 RW
REG[7Ah] bit[4:0] X3RZ] ELL_B[12:8], bit[7:5] F{EF.

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

Bit " B ROME | FEURER
E Ef/HER/ BRI X 845 DEHR[12:0]
7-0 REG[7Bh] XJRzZl DEHR[7:0]. 0 RW
REG[7Ch] bit[4:0] X3R7%E) DEHR[12:8], bit[7:5] KfEFH,

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

Bit " B RAOME | TFENER
B [Ef/HEER/ BIRERRIFIL R Y 4445 DEVR[12:0]
7-0 REG[7Dh] XJRzZ| DEVR[7:0], 0 RW
REG[7Eh] bit[4:0] XK DEVR[12:8], bit[7:5] fHF.

#&7: REG[77h] ~ REG[7Eh] RUEUBEERUERZERER (Pixel) .

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

Bit i BB IME | FEUSESY
BISEIRE-LIE (Foreground Color - Red; FFLEIER.,
XA EARFE T BIEX)

7-0 HIRFE 256 B3R, Red XIREAUEETFESAY bit[7:5], FFh RW

HIKTE 65K BB, Red X E/9ItEEHFRRAY bit[7:3],
HIRTE 16.7M BF, Red MIWEALCEFRRAY bit[7:0].

REG[D3h] Foreground Color Register - Green (FGCG)
Bit i# B8 BIME | FEUSS

AISEIRE-FEB (Foreground Color - Green; FFLEEIHE

X, XHFEXARFEEH BIEN)

7-0 HITE 256 BBAY, Green XYM E|ALLEFFESAY bit[7:5]. FFh RW

HIZTE 65K BAY, Green XIRE AL FESRY bit[7:2],

HigxE 16.7M B, Green XM EAIEFTFEERT bit[7:0].,
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REG[D4h] Foreground Color Register - Blue (FGCB)
Bit " BB MiNE | FEUSEU
BIS@IgE-IEE (Foreground Color - Blue; FIFLEE
. XFEXARF N REN)
20 HiKTE 256 A, Blue XIRF/9ItEFFESRY bit[7:6], FEn RW
HigrE 65K &Y, Blue XIREAMETFFSHY bit[7:3],
HiRE 16.7M B, Blue JIMNEIALLZFREH0
bit[7:0],

B BRBRERSENF5|E5%88 REG[D5h-D7h],
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19.7 TFT PWM #5778

REG[84h] PWM Prescaler Register (PSCLR)

Bit i* BB RIME | FEURER
PWM Prescaler Register
7.0 2577889 Timer-0 K Timer-1 f9 Prescaler (B, E02E: 0 RW
Core Freq/ (Prescaler + 1)

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

Bit i Bg HAME | FEURX
PWM Timer-1 BRINESIRTE (Select 2"d Clock Divider’ s
MUX Input for PWM Timer-1)

00b =1,
7-6 0 RW

01b = 1/2,

10b = 1/4,

11b = 1/8,
PWM Timer-0 BRINEEIRTE (Select 2" Clock Divider’ s
MUX Input for PWM Timer-0)

00b =1,
5-4 0 RW
01b = 1/2,
10b = 1/4,
11b = 1/8,

TFT PWM[1] IfgE&E (PWMI[1] Function Control)
Oxb: TFT_PWM[1] MHRAEIRER (Scan FIFO pop
35 HirENEFEFNETEE) . 0 RW
10b: TFT_PWMI1] #itH PWM #4858 1 BORFZEE PWM
12428 0 RURIBIEAZ (dead zone {FgE
11b: TFT_PWM[1] %t Oscillator E#REAZR (OSC) .

TFT PWMI0] INgERE (PWM[O0] Function Control)
Oxb: TFT_PWMI0] 3 GPIO-C[7],

1-0 g 0 RW

10b: TFT_PWMIO] #itH PWM 114488 O,

11b: TFT_PWMI[O] i RGERER,
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REG[86h] PWM Configuration Register (PCFGR)

Bit i® BB RIME | FEURR
7 REA 0 RO
TFT_PWM[1] $iER=E (PWM Timer-1 Output
Inverter On/Off)
6 TFT_PWMI1] AYmIHRERE. 0 RW
0: RIBXME.

1: TFT_PWM[1] RIEFE.
Timer-1 BriEZi=HE] (PWM Timer-1 Auto Reload
On/Off)
5 Timer-1 BIBhEHFESXKA. 1 RW
0: EaFtE= (One-Shot) .
1: BaNEHER.
Timer-1 iHEFIRSELE (PWM Timer-1 Start/Stop)
0: =1k,
1: FHA.
EBEHEFHIEL,, MCU&E=IE PWM it#iEE, ©5 0, R
HEXF, XA bit =BaIHIERR. MCU BJLUEEGXA bit, LUE
150 PWM ERiTHiE2ELE,
Timer-0 3EXiz#] (PWM Timer-0 Dead Zone Enable)

3 0: Zit, 0 RW
1: fsE8E,
TFT PWMIO] &t E(dzsHl (PWM Timer-0 Output
Inverter On/Off)
2 TFT_PWM[0] R EERME. 0 RW
0: RIEXH.

1: TFT_PWMI[0] RIBFFfZ.
Timer-0 BrjEZisE] (PWM Timer-0 Auto Reload
On/Off)
1 Timer-0 NBEHHESXKHA, 1 RW
0: Bz (One-Shot) ,
1: BshEHER.
Timer-0 i+ IR SELE (PWM Timer-0 Start/Stop)
0: {FLE,
1. FHA.
EExEHIE, MCU BZE(=E1E PWM 2428, #4050, &R
HEF, XA bit BBk, MCU FJLUEZEGXA bit, LUE
185 PWM 2T ELEH,
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REG[87h] Timer-0 Dead Zone Length Register [DZ LENGTH]

Bit i Bg MiNE | FEUSEU
Timer-0 JEXIKESFSR (Timer-0 Dead Zone Length
Register)

ItE7e5/9 Dead Zone BUKE, LAIHERES 0 BOITHEGEEN—NE
Hi79 Dead Zone F9—MR{UATIEHSE.,

7-0

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

Bit % BB AIME | FEURER

Timer-0 {1£4LbE:51F88 (Timer-0 compare Buffer Register)
REG[88h] X3z TCMPBO [7:0],

2.0 REG[89h] XJrzZE| TCMPBO [15:8], 0 RW

Timer-0 iHtERSGFRREILR 16bits, HIHEEREFTENTIL

BHFENE, HE®T PWM it#zE 0 REXABRT,

TFT_PWMI[0] %9 High,

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

Bit iR BB AIME | FEUESY
Timer-0 i1#4357F88 (Timer-0 Count Buffer Register
[15:0])
REG[8Ah] ¥3RzE] TCNTBO [7:0].
7-0 REG[8Bh] X$izZ| TCNTBO [15:8], 0 RW

Timer-0 iH¥(FFeE 0B 16bit, HITEEEET 0 B, HE
Reload_EN 2fFEEHIIER T, PWM S BRI FFE80ER 12488
B, & PWM FHATHE, AILUBIE XA 7L B RiaditEUE.

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

Bit i* BB AIME | FEURER

Timer-1 {1&§LL3S51E88 (Timer-1 compare Buffer Register)
REG[8Ch] X$hzZ| TCMPB1 [7:0],

0 REG[8Dh] xgnZ| TCMPB1 [15:8], 0 RW

Timer-1 IHUREFREILR 16bits, SiHEERFTEVNTIL

BFENE, HER PWM T8 1 REXABRT,

TFT_PWM[1] %itHA High,
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REG[8Eh-8Fh] Timer-1 Count Buffer Register [TCNTB1]

Bit i* BB AIME | FEURER
Timer-1 i1#§351F88 (Timer-1 Count Buffer Register
[15:0])
REG[8Eh] X3RzZ! TCNTB1 [7:0],
7-0 REG[8Fh] X3&Z| TCNTB1 [15:8], 0 RW

Timer-1 iH(FFeE0HEE 16bit, HITEEST 0 i, HE
Reload EN ZfE8ERIER T, PWM BRI EFRANEENTEER
B, 5 PWM FHaTHES , AILUBITIX S 7asiEE B airIt EUE.
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19.8 XIR(EWSIE (BTE) EHISEFR

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

BTE IN8E51KE (BTE Function Enable / Status Write)

0: Fahfk.

1: BTE {§£8E,
Read

0: BTE HE.

1: BTEITHZ.

=4 BTE {s£8eRd, MCU X (Canvas[ TFRE]) AFRIFEL

BT,

3-1 R(EH 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 i* BB AIME | FEURER
BTE ROP {#{F#§< (BTE ROP Code or Color Expansion
Starting)

ROP E2MHHE(ERI4ES, RLL BTE #FaILA4ES ROP HUIRIE,

%= 19-3: BTE I#{EiES

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

0001b ~S0 - ~S1 or ~ (SO0+S1)
0010b ~S0 - S1

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

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

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

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

4NER BTE #E7E Color Expansion (8h/9h/Eh/Fh) , BRAIX
5 bits ({REITE—E MCU ENREEIRATRHA bit, MXET
F—EHUER BTE IEALMINZIEEE. HEEAX/NS MCU £
EgEEX, RAERT 8bits HuEEO L, HEERZE 0 2
7, B2TE 16bits HuEREO L, NWEERN 07 15,

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

3-0 LT7689 P& 2D BTE 5|28, LhIhEERTLAIRME 13 4 BTE #{F5 0 RW
<. BLIESTLIZS ROP INEE,
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% 19-4: BTE I&{EIES

REGI91h] BTE 1 £ 15 © it 1
Bit[3:0] =1FR =
MCU Write with ROP
: M INSEE,
0000b SO: H MCU B NEiE

S1: HREFHRHEEE.

D: £% ROP INgeHSNBRIANFH.

0001b P SEJEE!

Memory Copy with ROP

SO: HRFHEMHEEE.

S1: HRFEMHEEE.

D: &% ROP IeeHEANBRIAFF,

0011b Reserved

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

S0: H MCU BINZUE.

WNER MCU #iE5 Chroma key (background color Z7728)
B8R, BAAIERERENBRREF.

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

YNER SO #E5S Chroma key (background color Z1F88) Bl
BAERE, BBABIEESHES BRI,

Pattern Fill with ROP

SO #EIR/9 Pattern,

Pattern Fill with Chroma Keying

SO #EIR/9 Pattern,

YNER SO AY Data 5 Chroma key (background color) Eia
EE, WEHESABNREF.

MCU Write w/ Color Expansion

1000b SO ##EkE MCU, BTE KHEENIEEIARBSER, HES
ANBHARES,

MCU Write w/ Color Expansion and Chroma Keying
SO FEENREHIER MCU BN, MNRAGEHIEN bit 81,

0010b

0100b

0101b

0110b

0111b

1001b
WIETEREIRERIRE, WRAGHIES 0, BBAHAEAN. ¥
EEANBNATTHEESEBRIZE.
MCU Write with Opacity

10116 S0: B MCU #AEUE,

S1: HAFHRHENR.
D: £% Alpha Blending #{EHBEANBRIREFH.
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REGI91h] BTE 4 {F 15 & it 19
Bit[3:0]
1100b Solid Fill SECEE
SENNENSERREE SANBRAIBNRE.
1101b P SEJEE!
Memory Copy with Color Expansion
1110b SO #0 D FAfF, S1KfER,

SO W/EII I I EEAY Write B DMA Tz, 8bpp 8k 16bpp A9
REREZINEF, ALt SO RERENEREZAERE.

1111b

Memory Copy with Color Expansion and Chroma
Keying

SO #1 D uFW%=F, S1KfEA.

SO W/REIS AL ISR Write B DMA Tk 8bpp 8 16bpp A9
AERERIRFS, ALt SO NS RENEEZABRE,
gNER SO #4dfE bit = 0, M D FEABNEERH. 1R SO #iE
bit = 1, RIRBEIEGHEA D,

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

Bit

% B8 RAIAE

FEURZ

7

KA

RO

6-5

SO EABFE (Color Depth)
00b: 256 & (8bpp) .
01b: 64k & (16bpp) .
1xb: 16M & (24bpp) .

RW

4-2

S1 EABFE (S1 Color Depth)

000b:
001b:
010b:
011b:

100b:
101b:

256 & (8bpp) .
64k &8 (16bpp) .
16M & (24bpp) .
Constant color (ST memory start address setting 0
definition change as S1 constant color
definition) .,

8 bit pixel alpha blending,

16 bit pixel alpha blending.

RW

1-0

Birf&@iRE (Destination Color Depth)
00b: 256 & (8bpp) .
01b: 64k & (16bpp) .
1xb: 16M & (24bpp) .

RwW

e
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REG[93h-96h] Source 0 Memory Start Address (SO STR)
Bit % BB MAME | FEUR

SO PIfFiietalttlt (Source 0 Memory Start Address [31:2])
REG[93h] X3iZE) SO STR [7:2].
REG[94h] X3zl SO STR [15:8].
2.0 [94h] X$RrzE] SO STR [15:8] 0 RW
REG[95h] X3iE) SO STR [23:16],
REG[96h] X3MzE] SO STR [31:24],

127~ REG[93h] bit[1:0] ExES 0.

REG[97h-98h] Source 0 Image Width (SO WTH)

Bit i Bg MAME | FEUR
SO SZEEEE (Source 0 Image Width [12:2])

REG[97h] XIME| SO WTH [7:2],
2.0 ;EG[98h] bit[4:0] X¥RZEI SO WTH [12:8], bit[7-5] FfE 0 RW
WAREEREMK 4 BEBR, XMMUERYE FRVGRE, RANGE.
127~: REG[97h] bit[1:0] EEA 0.

REG[99h-9Ah] Source 0 Window Upper-Left Corner X-Coordinates (SO X)

Bit i BB ANE | FHURU
SO REA LAY X 445 (Source 0 Window Upper-Left
Corner X-Coordinates [12:0]) 0

7-0 RW

REG[99h] XJizZ! SO_X [7:01,
REG[9Ah] bit[4:0] XFR7Z] SO_X [12:8], bit[7-5] KfEF.

REG[9Bh-9Ch] Source 0 Window Upper-Left corner Y-Coordinates (SO Y)

Bit %6 BAE | AR
SO MEZL LAY X 444K (Source 0 Window Upper-Left
Corner Y-Coordinates [12:0])

7-0 0 RW
REG[9Bh] X3RZE| SO Y [7:0].

REG[9Ch] bit[4:0] X$ME! SO_Y[12:8], bit[7-5] KfBEH.
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REG[9Dh-AOh] Source 1 Memory Start Address 0 (S1 STR)

Bit " B8 MAME | FEUR
S1 AFiESialtllE (Source 1 Memory Start Address [31:2])
REG[9Dh] bit[7:2]x3rzF S1_STR[7:2],
REG[9Eh] X$AzZE S1_STR[15:8].
REG[9Fh] X3zl S1_STR[23:16],

2.0 B REG[AOh] X{T}EZ?U S1 STR[31:24], 0 RW

27 1: REG[9Dh] bit[1:0] EEH O,

B 2 IR ST WIREANRHEAE, BAXLHFEIWEN
73 S1 REEENE, REG[IDh] HRLAERS (S1_RED) ;
REG[9ENh] B R&ERS (S1_GREEN) ; REG[9Fh] /9
TR (S1_BLUE) ; REG[AOh] MAEEREAMKT

REG[A1h-A2h] Source 1 Image Width (S1 WTH)
Bit i BB MAME | FEUE

S1 SHKZEE (Source 1 Image Width [12:2])

REG[A1h] [7:2] XIRzZE] ST_WTH [7:2],

REG[A2h] bit[4:0] X$MEI ST WTH[12:8], bit[7:5]15fF
7-0 . 0 RW
WREREW 4 Bk, XPEERYIE LINEERE, BLAGE,
$27~: REG[A1h] bit[1:0] ExE/ 0. REG[A2h] bit[7-5] (&
H.

REG[A3h-A4h] Source 1 Window Upper-Left Corner X-Coordinates (S1_X)

Bit % BB MAME | FEUR
S1EA LMY X 445 (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] XIRzE S1_X [12:8], bit[7:5] KfBEF.

REG[A5h-A6h] Source 1 Window Upper-Left corner Y-Coordinates (S1_Y)

Bit i BB FNE | FEUE
S1MEA LAY 44F (Source 1 Window Upper-Left
Corner Y-Coordinates [12:0])

7-0 0 RW
REG[AS5h] X$nzZE] S1_Y [7:0].
REG[A6h] bit[4:0] X$MzE] S1_Y [12:8], bit[7:5] FEEH,
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REG[A7h-AAh] Destination Memory Start Address (DT _STR)

Bit i* BB AIME | FEURER
BirREaSERialblE (Destination Memory Start Address
[31:2])
REG[A7h] bit[7:2] X$izZE] DT_STR [7:2],
7-2 REG[A8h] X3$izZ| DT STR [15:8]. 0 RW

REG[A9h] X$nzZE| DT_STR [23:16],

REG[AAh] X4R7Z] DT_STR [31:24],
f27~: REG[A7h] bit[1:0] ExEH 0.
R BRRTFERIEAREERIR 0. KR 1 M EBEXRA, SUSBHERNERRL.
( (Image Width) * (Image Height) * ([1]|2|3]Color Depth) )

REG[ABh-ACh] Destination Image Width (DT WTH)
Bit L IME | FEUSESY
BirHFIERE (Destination Image Width [12:2])

REG[ABh] 33872 DT WTH [7:2],

REG[ACh] bit[4:0] X$MZ DT WTH [12:8].
WA 4 BiR, XMERYE ERIGERE, BAAGE,
27~ REG[ABh] bit[1:0] EE 0, REG[ACh] bit[7-5] ZfF
E.

7-0

REG[ADh-AEh] Destination Window Upper-Left Corner X-Coordinates (DT X)

Bit i BB AIME | FEURER
BiFRE A AR X 845 (Destination Window Upper-
Left Corner X-Coordinates [12:0])

7-0 REG[ADh] XtRzZ| DT_X [7:0], 0 RW
REG[AEh] bit[4:0] X3MzZ DT X [12:8], bit[7-5] Kf#F
F.

REG[AFh-BOh] Destination Window Upper-Left Corner Y-Coordinates (DT Y)

Bit %6 BAE | FEvE
BiFEAZ LB Y 844F (Destination Window Upper-
Left Corner X-Coordinates [12:0])

7-0 0 RW
REG[AFh] 3% DT Y [7:0].

REG[BOh] bit[4:0] X$mzE) DT_Y [12:8], bit[7-5] K.
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REG[B1h-B2h] BitBLT Window Width (BLT WTH)
Bit 11 2 MiNE | FEUSEU

BLT MEIRYEERE (BitBLT Window Width [12:0])

REG[B1h] X$Rz%] BLT_WTH [7:0],

REG[B2h] bit[4:0] 3l BLT WTH [12:8], bit[7-5] 5k
7-0 fgFa. 0 RW
= BTE (FEEGIET (Pattern Fill) B2{E/SFART, BTEIESR
ERHERRE, FHEMZEN 88 16,
B XPMHERYIE LRGERE, BAGR.

REG[B3h-B4h] BitBLT Window Height (BLT HIG)
Bit i BB BIME | FEUSE
BLT fREHI=E (Destination Image Height [12:0])
REG[B3h] %$RZ BLT HIG [7:0],
REG[B4h] bit[4:0] X3RZ) BLT HIG [12:8], bit[7-5] &
7-0 H. 0 RW
= BTE NEFBEI&IET (Pattern Fill) #{FEFES, BTEMES
EBH2, FRNREN 85 16,
R RPMERMIE LRGERE, BUNGER.

REG[B5h] Alpha Blending (APB_CTRL)

Bit i% B8 AIME | FEUESY
7-4 HRfEF 0 RO
SO #1 S1 AYMREERRE (Window Alpha Blending Effect
for SO & S1)

EBAS 24 Alpha (BABEITE 0.0 ~ 1.0 Z[8, 1 1.0 F=HE=
2RER, 0.0 FRHNELER,

00h: 0

01h: 1/32

02h: 2/32

5-0 : 0 RW

1Eh: 30/32
1Fh: 31/32
2Xh: 1

Output Effect
= [SO image * (1 - Alpha Setting Value) ] +
(S1 Image * Alpha Setting Value)
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19.9 BITRAESZE SPI EHSEES

REG[B6h] Serial Flash DMA Controller REG (DMA CTRL)
Bit % BB BIME | FEUER
7-1 REH 0 RO

Write: DMA Start Bit

a/2H MCUBAA 1, FES LBRERSBiERA 0,

XA bit TESFRENEIIEERA, ATLANR DMA #EERTIE

MAEREREN AR F BT,

0 Read Function: DMA Busy Check Bit 0 RW

0: RE,

1. fh%.
ERITINFRY DMA (R FEEIARTN, HAERGEREER
WFHE Canvas BRUEIHMUE. BREE. B8R, SuEs(.

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit % B HME | FEUR
BOIATFEIE (Serial Flash/ROM Select)
7 0: BONTZE/ROMO ik, 0 RW

1: BOINTZ/ROM1 #%HE,
BONTEFEEFEET, (Serial Flash /ROM Access Mode)
0: FFHEIERTE CGROM,
1: DMA ##={—{FHHE CGRAM, Pattern. Boot Start
Image & OSD IfgE L,
SR OREF ST (Serial Flash/ROM Address Mode)
0: 24bits SutE=(,
1: 32bits SHUHE.
SNERABEER 32bits SUEI(, AFYMBITHEMA EX4B @<
(B7h) {EBONE, FRIZEL bit 8 1. MCU BRJLUEEIX
(CRAEREEFIERFESHA 32bit iR,
4 ARER 0 RW
iERNar SUEINITHiERE (Read Command Code &
Behavior Selection)
000xb: 1x EEXER< 03h, EEEUEE /I Normal Read HE,
HUEZH SFDI WA, I SHIERATETRE
3-0 BA, 0 R/W
010xb: 1xEEYE< OBh, 3 Faster Read iRE, #UBEH
SFDI 38N, LT7689 TEitit SHIRRISEN 8 NN
[EHA.
1x0xb: 1x j=EN#5< 1Bh, 79 Fastest Read i&E, EEH
LT7689_DS_CH/V2.2
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Bit % B8 HME | FEURR
SFDI I\, LT7689 fEitHlit SEIRIESEN 16 M=
[EHA
xx10b: 2x ZEE#< 3Bh, 7£ SFDI 5 SFDO EBAEHIE
mA, EiitSEIEESEN 8 MN=FEH (Dual
Mode 0) , BEE&EE 17-8,
xx11b: 2x B @< BBh, it H SEEENIEY SFDI 5
SFDO A\, HEEAREIEMA. il SR
2BmEAN441=FH (Dual mode 1) , 5%
& 17-9,
B~ AERE[ Serial Flash #5335 LS, BEEFEREL
Serial Flash SRiEZEIEMRNER S,

REG[B8h] SPI Master Tx /Rx FIFO Data Register (SPIDR)

Bit % BB BAME | FEUSESU
SPI Master {&i%/#EUX FIFO #iE351F28 (SPI Master Tx /Rx
FIFO Data Register)

TERERR1 Core 1455577885, SPI el TEIX SRS HS. —
MEXETRAUET [SPIDR] 57788 = MCU X¥ SPIDR
BN, #RiEid Write FIFO SEikRpE, 41BN Write FIFO
EIEMEHERIF TS, A LSS Core {82 SS_ACTIVE, 7%
Write FIFO FERHHIBH, FEANRR, MAIMHIESEERIIEN,

7-0 I REE AN EELE. NA RW

EERHIENEMESEREEE, — N UREEME —E8UER
B, mENENEELIEREREERM. M— P =EERYm
BEEN Write FIFO Ff, X=SXTHaM SPI {£5%, EEmAYERT
thSEKEIFIE. 83ERERN, BIEINEIESEFHE Read
FIFO 51, Read FIFO 5 Write FIFO 2483389, 285 16 7EMN
FIFO, Read FIFO BIEAILALEH SPIDR Z778515EEY,
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REG[B9h] SPI Master Control Register (SPIMCR2)

Bit i BB IAME | FEUEL
7 KfEA 0 RO
SPI Master HEfZE (SPI Master Interrupt Enable)
0: ZE1Erhl,
. L o
6 1: {sEREHT. 0 RW

GNER MCU ZE1E SPIM HhiffiEAR, BBA LT7689 Aak S
MCU, FrLA MCU HEg@Eidte@E SPIMSR ZFEsAYIEIRRIBIA
EREETK.
Control Slave Select Drive on Which SFCS0# / SFCS1#
5 0: Slave Select {55 (SS#) H SFCS0# 3Kzfl, 0 RW
1: Slave Select {55 (SS#) H SFCS1# IKzf,
Slave Select Signal Active [SS ACTIVE]
0: A&HE (Slave Select (SEBLHH High) .
1: ZE (Slave Select (5E5<HH Low) .
£ SS_ACTIVE & AAEHERT, FIFO BBk | EEHS
FEREIRE. BINIE SS_ACTIVE sifER, AE&E K CPOL/CPHA
RTE.
g FIFO i@sthmRAly (Mask Interrupt for FIFO
Overflow Error [OVFIRQMSK])
0: REFH,
1: B,
PR FIFO B%2H SPI 5|2/FSM =[lF (Mask Interrupt
for While Tx FIFO Empty & SPI Engine/FSM Idle
2 [EMTIRQMSK]) 1 RW
0: AEFif.
1: Bl
SPI i#{Et&3t, (SPI Operation Mode)
WfsHEE DMA 5Z5MEB CGROM A, SPI A% Mode 0 5

Mode 3,
& 19-5: SPIE{EIE
Mode cPOL: CPHA:
10 Clock Polarity Bit Clock Phase Bit 0 RW
0 0 0
1 0 1
2 1 0
3 1 1
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B EFEEE 9.2 75 SPI Master BY152E8,

m 2 CPOL = 0, SCKRERIERNERT A O,
_CPHA =0, ¥uREMERAY EFEAEEN (low->high) , FHE#UEEE M (high->low) ML,
_CPHA =1, FURREMERATHSZN (high->low) , FEHUERE LRESTW
(low->high) .

B X CPOL =1, SCIUEFEBARMMERTA 1 (5CPOL =0x4HE) .
_CPHA =0, HUEREMEAITIEGER (high->low) , FE#HIERE EREZMW
(low->high) .

_CPHA = 1, BURRIEIERN EFHSEN (low->high) , FESHEREFHRE (high->low) 3k,

REG[BAh] SPI Master Status Register (SPIMSR)

Bit i BH AIME | FEUSER
f5i£ FIFO B2SIEtR (T FIFO Empty Flag)
7 0: k= (Not Empty) , 1 RO
1: B= (Empty) .
{&iX FIFO EiiEtR (Tx FIFO Full Flag)
6 0: KX#% (Not Full) , 0 RO
1: g (Full)
18I FIFO BZSIER (Rx FIFO Empty Flag)
5 0: k== (Not empty) . 1 RO
1: 8= (Empty) .
$=2UZ FIFO EihElR (Rx FIFO Full Flag)
4 0: KX# (Not Full) , 0 RO
1: 2 (Full) .
3 i ABEEIRE (Overflow Interrupt Flag) 0 AW
5 1 B BRI,
{&i% FIFO 8% R SPI 5|2/FSM Z#AlfiEtR (Tx FIFO
2 Empty & SPI Engine/FSM Idle Interrupt Flag) 0 RW
5 1 BRiERILIER,
1-0 R{ERA 0 RO
REG[BBh] SPI Clock period (SPI_DIVSOR)
Bit % BE iME | RS
SPI B3hEHE (SPI Clock Period)
SE RGN SP| EEFEAWRERLIL EIEFREE,
7-0 3 RW
Fsck = Fcore / (Divisor + 1) *2
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REG[BCh-BFh] Serial Flash DMA Source Starting Address (DMA SSTR)

Bit 11 2 MiNE | FEUSE
SPI 7Z#9 DMA kiFiesattiit (Serial Flash DMA Source
START Address[31:0])

REG[BCh] ¥$nzZE] DMA_SSTR[7:0],
20 REG[BDh] X3izZ| DMA SSTR[15:8], 0 RW
REG[BEh] X3izZE) DMA SSTR[23:16],
REG[BFh] X$hizZ] DMA_SSTR[31:24],
I TFRIGTE 51 INTFAOBIE Address[31:0], EESERRE
4RI AEIE,

REG[COh-C1h] DMA Destination Window Upper-Left Corner X-Coordinates (DMA _DX)

Bit i B EINME | FHUEU
DMA BiYithhitad74& Ef X 245%

24 REG[5Eh] bit2 = 0 (Block Mode) 1tZ7z58E . DMA BYJE
(Canvas) EBERIMEZL L X 44R[12:0],

REG[COh] %3i;ZE] DMA_DX[7:0].

REG[C1h] bit[4:0] X$17Z DMA DX[12:8], bit[7:5] &{&#

7-0 o 0 RW
2 REG[5Eh] bit2 = 1 (Linear Mode) I &1FeeE Y BmitE
BB BRI EIE[15:2],

REG[COh] bit[7:2] X$1zZ] DMA_DX[7:2].
REG[C1h] x$RzZ| DMA_DX[15:8].

REG[C2h-C3h] DMA Destination Window Upper-Left Corner Y-Coordinates (DMA DY)
Bit W Bg MAME | FEUR

DMA BrYitERYZE L Y 8445
24 REG[5Eh] bit2 = 0 (Block Mode) 1thZ5F28EN DMA UK
B (Canvas) FBERMIEL LAY A4R[12:0],

REG[C2h] X3iizZ] DMA _DY[7:0],
70 ;EG[C%] bit[4:0] XJRE) DMA DY[12:8], bit[7:5] K{&F 0 RW
4 REG[5Eh] bit2 = 1 (Linear Mode) /S FEENETRHNTF
FBRIRTEIEIE[31:16].

REG[C2h] ¥thzZ| DMA_DY[23:16],

REG[C3h] X$RzZ] DMA DY[31:24],
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REG[C4h] - REG[C5h]: RESERVED
Bit % B ROAME | TFEUER
7-0 | K 0 RO

REG[C6h-C7h] DMA Block Width (DMAW WTH)
Bit i BB HAME | FEURR

DMA ERIKIREE / (EmEiE[15:0]
24 REG[5Eh] bit2 = 0 (Block Mode) IthZ7FeeE Y. DMA BIX
HhEEE DMAW WTH[15:0],

REG[C6h] ¥$MZE| DMAW WTH[7:0],
7-0 REG[C7h] XJizZ] DMAW WTH[15:8], 0 RW
24 REG[5Eh] bit2 = 1 (Linear Mode) ItZ&77eeEY. DMA 19
EHIEE DMAW _WTH[15:0],

REG[C6h] XFiZE) DMAW WTH[7:0],

REG[C7h] 3$iZ DMAW WTH[15:8],

REG[C8h-C9h] DMA Block Height (DMAW HIGH)
Bit i BB BiAE | FEUES

DMA {ZRMXIREE / (ZiEE[31:16]
24 REG[5Eh] bit2 = 0 (Block Mode) IthZ7FEeE Y. DMA BIX
HhEE DMAW HIGH[15:0],

REG[C8h] X% DMAW HIGH[7:0],
7-0 REG[C9h] S$iZE DMAW HIGH[15:8], 0 RW
34 REG[5Eh] bit2 = 1 (Linear Mode) 25778 DMA I
&% 8 DMAW WTH[31:16],

REG[C8h] X% DMAW HIGH [23:16],

REG[C9h] XJizZ) DMAW HIGH [31:24],

REG[CAh-CBh] DMA Source Picture Width (DMA SWTH)

Bit i BB AIME | FEUSESU

DMA KFEISRIZEE (DMA Source Picture Width [12:0])
REG[CAh] 3$[Z] DMA SWTHI7:0],

7-0 REG[CBh] bit[4:0] x3izZ| DMA SWTH[12:8], bit[7:5] 0 RW

RfEA.

BAIAGE,

B2E%E 9.3 THRTINFEHIRNRE.
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19.10 5|
REG[CCh] Character Control Register 0 (CCRO)
Bit i BB HAE | FEUR

FIEFiEE (Character Source Selection)
00b: &8 CGROM A=FEIR,
7:6 01b: 4N58 CGROM AFFKIR, 0 RW
10b: APENFF.
11b: RfEHA.
F=E (Character Height Setting)
00b: 16 dots; g0 8*16 /16*16 / F&5E*16,
01b: 24 dots; f5laN 12*24 / 24*24 | A&55*24
10b: 32 dots; 4N 16*32 / 32*32 / Tﬁw*32
5-4 R 0 RW
1. AFBENFHNEESMSEFRAY, ZFF5 <8000h
B =, SR 8/12/16 dots, H=fE >= 8000h
NEBF, BEN 16/24/32 dots,
2. &8 CGROM 2§55 8*16 / 12*24 / 16*32 dots,
3-2 RIEA 0 RO
REEFTEIE (Character Selection for Internal CGROM)
HIEFFEE) bit[7:6] = 00b, ¥21EEANER CGROM H=FRFH,
FHEWE CGROM &7 ISO/IEC 8859-1,2,4,5, AILASZHFEN
1-0 RREMDRNERNES. 0 RW
00b: ISO/IEC 8859-1,
01b: ISO/IEC 8859-2,
10b: ISO/IEC 8859-4,
11b: ISO/IEC 8859-5,
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REG[CDh] Character Control Register 1 (CCR1)

Bit i BB AMAME | FEUSU
FXIFF (Full Alignment Selection)

0: FRIXIFFINREXA,

1! ZRXITTINREF .
LFRRTERN, IRFAEESFTIINT (FREE) /2,
NEFMIFHRESFT (FHAEE) /2, BNETHNFREES

FHREE.
FEMEIRE (Chroma Keying Enable on Text Input)
6 0: FREREETIEENHE. 0 RW
1: FRERETARRNEE.
5 RfEF 0 RO

FiFiEtE (Character Rotation)
0: MFHENERGARENLEIT.
1: HESE 90 B, HEESSE., XFHRMEEITAEMN
KA.
REJAZANFENTAA, FaEESUXMERY, MCU 7LL
EHEIREZFEEM Core Busy RIEEESEILAHITER.
FHREMA (Character Width Enlargement Factor)
00b: K 11& ((RIFAZ)
3-2 01b: FIK 215 0 RW
10b: MK 31E
1b: BK41S
FESEMA (Character Height Enlargement Factor)
00b: FIA11Z
1-0 01b: ALK 215 0 RW
10b: MK 315
11b: K41

REG[CEh-CFh] RESERVED
Bit % BB RAME | FEURR
7-0 RfEF 0 RO
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REG[DOh] Character Line gap Setting Register (FLDR)

Bit

%" B8

RRIAME

FENE

7-5

RIEF

RO

4-0

IRENFHITIE (Character Line Gap Setting)
RENFENFZERNTIE (BALER)  SAMANFAEIZES
WEEEEE—17, MITIENREUESeSFRRENE. B
1TRRA SN FICRTIREAISA.,

RW

REG[D1h] Character to Character Space Setting Register (F2FSSR)

Bit

i BB

RRIME

FENR

7-6

KIEF

RW

5-0

IRENFIEMEE (Character to Character Space Setting)
00h: O pixel
01h: 1 pixel
02h: 2 pixels

3Fh: 63 pixels
FHBERENRE, HEEASZFRATIERISN.

RW

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

Bit

" B8

RRIAE

FEURZ

7-0

BISEIRE-IE (Foreground Color - Red; FFLEHE
X, XFEXAREEN BIEN)
LIRRE 256 BaAT, Red XIREALEFFESHY bit[7:5],
Lig%E 65K AT, Red XIRZEIALLEFFEEHY bit[7:3].
HigE 16.7M BY, Red XIMZALLEFFESHY bit[7:0],

FFh

RW

REG[D3h] Foreground Color Register - Green (FGCG)

Bit

% B8

RRIAME

FENE

7-0

BISEIRE-FE (Foreground Color — Green; FFLEEIE
X, XFEXRFEer BEX) )
HiRE 256 BBAF, Green SNEALLEFFEHY bit[7:5].
HiZxE 65K BAY, Green XIREALLEFESHY bit[7:2],
HiRE 16.7M B, Green JIRNZEALEFFEERY bit[7:0],

FFh

RW

LT7689_DS_CH/ V2.2
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REG[D4h]

Foreground Color Register - Blue (FGCB)

Bit

% B8

RRIAME

fFENE

7-0

BIS=@iRE-15E (Foreground Color - Blue)
LiRTE 256 BAT, Blue JIRIZAILLEFTFEERY bit[7:6].
HIRE 65K BT, Blue YR EIAIEEFFREAT bit[7:3],
LigxE 16.7M B, Blue XIRIZ AL E7FEEAT bit[7:0].

FFh

RW

REG[D5h]

Background Color Register - Red (BGCR)

Bit

" BB

BRIAE

FENES

HE@ITE-4I8 (Background Color - Red)
LiQTE 256 B, Red XIRZEIAIEFTFEEH] bit[7:5].
LIRRE 65K AT, Red XIRIEI/ILEFESH bit[7:3],
HigTE 16.7M BF, Red XIMZALLEFFEEHY bit[7:0].

00h

RW

REG[D6h]

Background Color Register - Green (BGCG)

Bit

i BH

RRIAE

FEURZ

7-0

BS6IRE-F& (Background Color - Green)

LIRTE 256 BBEY, Green IR EAILEFFEEHY bit[7:5],
IRTE 65K Y, Green XM EAEFERAY bit[7:2],
BiRE 16.7M B, Green ITRNFAIEF7FERHY bit[7:0],

00h

RW

REG[D7h]

Background Color Register - Blue (BGCB)

Bit

% BB

RRIAE

FENSR

7-0

SE@IgE-1E@ (Background Color - Blue)
LIRAE 256 AT, Blue XYRMZEALETFEEH bit[7:5],
Lig%E 65K AT, Blue XYRZEIALLEFFERHY bit[7:2],
LiE 16.7M BF, Blue XYM ZEALETFESH bit[7:0],

00h

RW

R~ &g

HEE

EREEREAHER, FTERESHSEERNE SNEBGHXFHERULTARISR

BANER, 7 BTE Rt R el E.

REG[D8h] - REG[DAh]: RESERVED
Bit % B8 ROME | TFEUER
7-0 | KfEF 0 RO

LT7689_DS_CH/ V2.2
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REG[DBh] CGRAM Start Address 0 (CGRAM STRO)

Bit i* BB AIME | FEURER
CGRAM ii2taithilt (CGRAM START ADDRESS [7:0])
FAFE N FR=aaibt,

REG[DBh] X3izZE] CGRAM STR [7:0]

REG[DCh] ¥JizZ| CGRAM _STR [15:8]
7-0 REG[DEh] ¥JRF| CGRAM STR [23:16] 0 RW

REG[DEh] XJizZ] CGRAM_STR [31:24]
EREVRERKE (Canvas) RUIREXRMET CGRAM RIEHE,
FiRE CGRAM RYithHEEIFI 5 1SEEMREAEY CGRAM RI%L
12,
"B~ R MCU REEXNNEs:, 1786, [BIE, ARG, BR8. XNFEFRIRNRE, LT
Task Busy (Status Register bit3) JKSREETE Low,

LT7689_DS_CH/ V2.2
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19.11 BiREIREHISTFR

REG[DFh]: Power Management Register (PMU)
Bit i BB BIME | FEUER
HAEHIEI, (Enter Power Saving State)
0: RSN BRI PIREE,
1: EANGHEL,
B=MmE NS SRS . SMERrhiflgEE, sERImR
BE. ERIHIREE,

XA bit 5 0 AJLAFA 4 IREE, ERRIERESIL bit ASE
70, ERGARTEHEER, B bit 38 1. MCU ARERF
R HEBREN A NI ESTFes. MCU RILUGEIXA bit 8¢
BIOBEIRS 78S bit1 (Power Saving) RIBMRAZREEE
EIEWRERI R T,
6-2 EN D 0 RO
EHBENIEE (Power Saving Mode Definition)

00b: >Rf&EF.

01b: FHEL; CCLK & PCLK £{Z1E, MCLK j84+:5H
1-0 MPLL 24, 3 RW
10b: {AERtEZ(; CCLK & PCLK £{=1E, MCLK g OSC

ERIRITMER L,

11b: EEIRIER; FTEIMERS PLL =1L,

LT7689_DS_CH/ V2.2
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19.12 BRAFEEHISEES

REG[EOh] SDRAM Attribute Register (SDRAR)

Bit iH BB BME | FEUSESU
/it (SDRAM Power Saving)
7 0: #47 Power Down S LA ABEERER, 0 RW
1: YT Self Refresh g LU N EEBIET,
6 It bit KIRIKES 0 0 RW
BANK #£2i%#% (SDRAM Bank Number, SDR_BANK)
5 0: 2 Banks (Column ttiFK/NAZHE 256 Words) 1 RW
1: 4 Banks

{7itttit (SDRAM Row Addressing, SDR_ ROW)
00b: 2K (A0-A10)

4-3 1 RW
01b: 4K (A0-A11)
1xb: 8K (A0-A12)

Sttt (SDRAM Column Addressing, SDR COL)
000b: 256 (A0-A7)
001b: 512 (A0-A8)
010b: 1,024 (A0-A9)
011b: 2,048 (A0-A9, A11)
Ixxb: 4,096 (A0-A9, A11-A12)

% 19-6: RRAFSTFEE REG[EOh] RNHRE
BsS RENERAEE REG[EOh] % BB

Bank no: 4, Row Size:
4096, Column Size: 512

inBH: Z5fF=% REG[EOh] FUREELIMKIE LIARE, MRREEHRESHNETHEREWREEL.

LT7689 128Mb, 16MB, 8M*16 0x29
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REG[ET1h] SDRAM Mode Register & Extended Mode Register (SDRMD)

Bit " B ROME | FEURS
7-3 | 1k bit[7:3] HRER O, 0 RW

SDRAM CAS #EfzAd[E] (SDRAM CAS latency, SDR CASLAT)
010b: 2 SDRAM clock
011b: 3 SDRAM clock

2-0 Others: {78 011b RW

RN HFRZEIN{EY 03h, 7£ SDR_INITDONE
(REGIE4h] bit0) #iIREN 1 FHEE.

REG[E2h-E3h] SDRAM Auto Refresh Interval (SDR _REF)

Bit % BB MANE | RS
SDRAM PAIEBEzIRIFTAYE] (SDRAM Auto Refresh Interval)
REG[E2h] ¥JfzZ SDR_REF [7:0].
REG[E3h] X3/E| SDR_REF [15:8]
ERRIETAT B 24RIE SDRAM Refresh BUEHAHING S Row Size 3k
70 RE. FHIFKS, N5 SDRAM SiERE 100MHz, SDRAM HIRI 00h RW
#fEHE Tref 2 64ms, F£H Row Size 3 4,096, BBAPIZBRIETAT
BRIZE/NTF 64*10-3 / 4096 * 100*10¢ ~ = 1562 = 61Ah,
L2578 (E3h][E2h] FiRIRTE 061Ah,
W R FESIRE 0000h, SDRAM BaiflFTiESEE
1k,

+ 19-7: RFAFHFE REG[E2h-E3h] MBERE
Model REG[E3h] REG[E2h]
LT7689 06h 1Ah
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REG[E4h] SDRAM Control Register (SDRCR)

Bit % B HANE | FHUE
7-4 Itk bit[7:4] Mg TER 0, 0 RW

Z&HEIE (Report Warning Condition)

0: ZEIFaERRE ST,

1. fEREEHIER.
EEAHRLENAFEIHER B RAFRIR A (FTaeEEid
BRAMIEEZE 512bytes) | SEBIAFNAGEE, 213
SDRAM HEIRA LIMEFANER, BPAZEZHHBIRIE,
MCU BILMGEIXMERIAE . XN E S IERA] LUBE IR EX A bit
73 0 &5k,

BEESTHAEFENNFESES51F8E (SDRAM Timing Parameter
Register Enable, SDR_ PARAMEN)

0: FIFRRRFHRFSHEFRS.

1: (FRER AN RS E RS,
EFAEHANEBIER (Enter Power Saving Mode,
SDR_PSAVING)

02 1 ML BaHNERET.

13 0 BabkHEBE.

HITETRAEWIRER (Start SDRAM Initialization
Procedure, SDR INITDONE)
0 2 1 NN BETETRRTFINER. SR bit
0 1 FBRRTNEEEEVRLFETLL 0 RW
WERT., —BRE 15, RAEHRESA
0,
12 0 EEH: AFEHCRIRE.
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T B RIFRT S5 1728 REG[EOh-E3h] HE24 SDR PARAMEN (REGI[E4] bit2) 79 1 BB,
REG[EOh] SDRAM Timing Parameter 1

Bit % BB ;ME | FEURR
7-4 | KfEF 0 RO
Load Mode a5 $ %l Active/Refresh i SaIATIE (Tmro)
0000b: 14 SDRAM FEEA
0001b: 2 4> SDRAM [EJEH
3-0 0010b: 34> SDRAM FEHA 2 RW
1111b: 16 4~ SDRAM JEHA
REG[E1h] SDRAM Timing Parameter 2
Bit i BB HAME | FEURX
4 BzhRIEREE (Auto Refresh Period, Trec) 8 W
Oh — Fh: 1~ 164 SDRAM EHH, (0_E REG[EOh] bit[3:0])
3.0 Bk SELF Refresh-to-ACTIVE &3 SHIFEHEE (Txsr) 7 RW
Oh — Fh: 1 ~ 16 4~ SDRAM JEH].
REG[E2h] SDRAM Timing Parameter 3
Bit i B8 HAME | FEURS
Pre-charge S SHIE Tre, 15/20
24 ge as SRIFHE (Tre, 15/20ns) 5 RW
Oh - Fh: 1 ~ 16 4> SDRAM [ZHA,
WRITE R Ti T o
3.0 ecovery Time (Twr) 0 RW
Oh — Fh: 1 ~ 16 4~ SDRAM [E&A.
REG[E3h] SDRAM Timing Parameter 4
Bit i BE HAE | FEUR
Active-to-Read it EiRAdE (T
4 ive-to-Read/Write RYZERASE (Trep) 5 RW
Oh - Fh: 1 ~ 16 4 SDRAM [ZHA,
20 Active-to-Precharge BIBIE (Tras) 6 RW
Oh — Fh: 1 ~ 16 4~ SDRAM JFH5.

LT7689_DS_CH/ V2.2
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19.13 GPIO HF=%

REG[FOh] GPIO-A Direction (GPIOAD)

Bit % B8 HAME | ISR
GPIO A dEfEth/5ANIZEl (GPIOA In/Out Control)
7-0 0: B, FFh RW
1: B,

REG[F1h] GPIO-A (GPIOA)
Bit i% BB ;ME | FEUERS
GPIO A Bl (GPIOA Data)
Write: i85 GPIOA[7]H4# HEERE,
Read: H GPIOA[7]iEBUMANSUE,
GPIOA[7] /iERAEL 1/0
6-0 | KfEH NA RW

REG[F2h] GPIO-B (GPIOB)
Bit i B3 ROME | FEUER
7-5 | K= NA NA

GPIOB[4] #iiZ& (GPIOB[4] Data)
Write: %% GPOB[4] g9%HEUE.
4 Read: H GPIB[4] iZEUSAEUE, NA RW
127~ GPOB[4] HIHHZERES KO[0] HZ=3|M)., GPIB[4] K%
HEUES KI[0] HES|H.
GPIB[3:0] #E (GPIB[3:0] Data)
Read: H GPIB[3:0] iZEUSHNEGE,
3-0 $27x: GPIB[3:0] BUMINEEE { A0, WR#, RD#, CS# } H=3| NA RO
. FURGLEENINEE, HRBEE MCU g ORI AT LA
Fa.

REG[F3h] GPIO-C Direction (GPIOCD)

Bit iH g EiAME | FEUE
GPIO C ABgi/tAIZH (GPIOC In/Out Control)
7-0 0: i, FFh RW
1: BN,
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______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -189-



JLT7689

Uart TFT ROREHITH

REG[F4h] GPIO-C (GPIOC)

Bit

%" B8

BRIAE

ZENE

GPIOC[7] #ii (GPIOC[7] Data)

Write: &% GPIOC[7] HUHEUE.

Read: H GPIOC[7] iZEUMINEUE,
. GPIOC[7] RYMIHEERS TFT_PWMI0] HZ=5|H.
GPIOC IfRERBETE TFT_PWM 5 SPI Master RITHAE#EE IERT A
BEfHEF.

NA

RW

6-5

KR

NA

RW

4-0

GPIOC[4:0] #4#E (GPIOC[4:0] Data)

Write: 8% GPIOC[4:0] HiaHEUE.

Read: H GPIOC[4:0] IEEUMINZUE.
GPIOC[4:0] 5 { SFCS1#, SFCSO0#, SFDI, SFDO, SFCLK } =
S|#, KA TFT_PWM 5 SPI Master FTHASHEE LAY A Befs
Fa.

NA

RW

REG[F5h] GPIO-D Direction (GPIODD)

Bit

% BB

ARIAE

MR

7-0

GPIO D Agidl/mAES] (GPIOD In/Out Control)
0: k.

1: BA.

FFh

RW

REG[F6h] GPIO-D (GPIOD)

Bit

" B8

ARIAE

FEURZ

7-0

GPIO-D 8% (GPIOD Data)

Write: &% GPIOD[7:0] HIMIHEURE.

Read: H GPIOD[7:0] IEBUMINZUE.
GPIOD[7:0] 5 PD[18, 2, 17, 16, 9, 8, 1, 0] H=3|k,
GPIOD[5,4,1,0]R57E LCD FEHUERLIZAL 16 5% 12bits A4
BEfEFI, GPIODI7,6,3,2] MIRETE LCD FREURELLIRAY 16bits
A A BEfER.

NA

RW

REG[F7h-FAh] 3k{&H.
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20. EER

m LT7689 (QFN-96pin)

D Nd

| D2 I
96 | 73 73

h | |
| 00 UUUUUUUUU|UUUUUUUUU 00
|

\PIN 1(Laser Mark)

dnll

Ne
E2

(00000000000000000000000
|
I
|
|
000000000000000000000000

24 | 49 i

24

mmﬂﬂonﬂﬂ0000|000000[]0000() ]
2 | 48 “2le bt | 25

b
. EXPOSED THERVAL
Top View PAD ZONE

|
ol <

Side View

Bottom View

20-1: QFN-96Pin JMIRTE

{2<: PCB 7/30d, LT7689 SEPRISENIELE (Thermal Pad Zone) W/REREEMD,

7% 20-1: QFN-96Pin RI&%)

Symbol . Millimeter Symbol . Millimeter

Min. Nom. Max Min. Nom. Max
A 0.80 0.85 0.9 E 9.90 10.00 10.10
Al - 0.02 0.05 Ne 8.05BSC
b 0.13 0.18 0.23 L 0.35 0.40 0.45
b1 0.12REF E2 6.50 6.60 6.70
C 0.18 0.20 0.25 h 0.30 0.35 0.40
D 9.90 10.00 10.10 Nd 8.05BSC
D2 6.50 6.60 6.70
e 0.35BSC
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IBR: ATATIEIFREEASIEIRENS, £ PCB Layout BYEEIVIE LT7689 RERIZAEAIEIES S/
PO 2 x 2 (mm) A/NOIRE FRIEH R 0.1mm) |, HEREIRESZENEmIZEE 0.84
~ 0.86mm, % PCB (EFRE LT7689 12— K/ BIREmEMmIEMIEEA S RIEMAR,
IERARY PCB 82BN TR, BEBXE LT7689 EIRAUENIZA(6.5mm x 6.5mm, FIMT
X2 PCB g, SMNERIFLE 1~2 N,

20-2: LT7689 [EaRiEE PCB it
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21. [RFICH
= 21-1: MEBRFICR
IR B %2 AW B hR i BB
V1.0 2020/5/18 LT7689 Preliminary Release
V1.1 2020/10/25 BEHE8-1: %5 TFT ORI
V1.2 2022/02/16 IR 7-1. BRIRRSHER. R7-2: BESHER
V1.5 2023/03/02 B 6-3: SPI 5S4
Vo 2023/07/23 Eii ; iE;& Ul_Editor 5 UI_Ediotr-1l E2I&@(S
V2.2 2023/12/25 1E0NE 20-2: LT7689 EERIEA PCB i&5H5ER

22. hRIX5EA

AXHEZNETFTRAESARRE, EEEESHSESMESELEEIRAFESAHNF. AHEHZEER
REBELERNT, BERRFFSEXHER GBS RBEIERE, XHRRINNAEFNBETS
%, RAESENMRMELENERFAZEH—SEY. TSR RBEASLBNNER FTEXEH R
FASESHEIF]. BXEHFTRESR, 1BARFEIIAIMLG Http://www.levetop.cn
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