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GPIB[2 &7 1 2
t Ty A"O "H3 M
A0 =01 M MCUM LT758x "6 naiunm
a0
16 13 9 AD | |A0O=11 T MCUMLT758x Q0 nai Q0Q
GPIBI[3] 2. Q
b MCUI £ JmwAWAI _ %ipg' @ Jm
GPIB[BI &5 " 2
AH , 3M
36 32 27 INT# O [(E h©aAr TA1 1 BAOwaAHI Y1 71 71
AA 2~ MCU
E 3M
E MCU M LT758x "1 Hi b LT758x!
17 14 10 WAIT# o [ . 4. . , -
Nae) 0t hN WAIT#waHDy1L 77 ? MCU
VM E- Q
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TFT-LCD1f &~ 0O

2.3 MCU A 3 M

2-30 MCU IAA 3 M

LT7 LT7 LT7 .
586 583 580 | ., . L -
i M i M i M
MAQ 3M
SCLK EmMCU 11 £ h wiEWAe SPIG 12CC Hi
27 22 17 | -
e DB[7] A0 mmAEH 3N
T AmBXZE'QQI DB[7] HF A b
4M SPIAO o I12CA'O3M
DWZE 44 SPIWAI SDITh WZEQQ w1 BT
SDI i O s MCU®BEMOSI _ 3N
26 23 18 12C_SD [ N -y .
DB[6]Z D WmE I2C¥WA I 12C_SDM 12CEQQA D
€
%Abp 34 SPIwWAIT °~ Er 1 1 5
g GNDZ
4V SPIAO , 3V SPIAO3M 2Cyy "H
3 M
SDO pwZE 44 SPIWA 1 SDOM w Q0Q MCU
o5 21 16 Sb o [EEIMISO 3
I2CA < N -
CABI pwZE 34 SPIWA I SDMh 34 SPIGieb g Ad
e DB[5]C 3 o
pwhweE I2C¥WAIL A0 = I12C  J 5 x hit[5]
T AmBXA'QQ4 DB[5] Hip GA
SPlo 3M 2Cyr vy "H3M
SCR p WA SPIWA 1 SCSHH SPId 3N
22 18 15 I2CA[4] | 3 .
¢ DB[4IZ pHWmE I2ZCWAL %A 0 w 12C U 5 x bit[4]
T AmBXZE'QQI DB[4] Hp WA
By-Pass MCU-SPI() M
Tw YX p 44 SPIMCUI £%Ai E %0
Jw 2y Hi NAEé MCU! 44 SPli £,
i én LT758xV i ©& SPI Flasha @#iQQ 41
BYP_SPI :
21 19 14 12CA[3] | |é*" OxB9[5]uEd , ! ‘O & n © SPI Flash
¢ DB[3]C (SFCS[0j# & SFCS[1]#)
pWmE I2CWAL Al wI2C U s x bit3]
T mXAQQ4 DB[3] Hp @A O p 31 SPIWA
T AT 1L 1 & GNDC
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O
LT7586 (LT7583 |LT7580 | . . e I
i M i M I M ‘
2Cy y "H3M
I2CA[2:0] pWmE I2CWAI PRAOWI2C Jsx bit[ 2:0]
20~18 | 17~15 | 13~11 | _ o
¢ DB[2:0]¢ PT mX%ZQQ4 DB[2:0] Hp @A D p 34 SPI
WAiT © A1 1 5¢& GNDU
24 v IAY Flash/SPl Master 3 M
2-40Y IAY Flash/SPI Master 3 M
LT7586 |LT7583 LT7580 | - . o N4
i M i M i M
v Serial Flash#0 & & SPI#0{ o "H3M
SFCS[0J# .
37 33 28 10 b ' n SPI 1 1 i1, ! @N%BAD am
GPIOCI[3] -
GPIOCI[3]1 Rl
v Serial Flash#1 & & SPI#0{ o "H3M
SFCS[1]# b .. e e,
38 34 29 10 b w SPII{ T1,!" @N®AD 6w
GPIOC[4] )
GPIOC[4]1 RVl
U SPIKAYQ 3M
%AOT mw H 3N 1 i v SerialFlash
SFCLK "
39 35 30 10 ai spl U
GPIOCJ0] L. o
b SPIITtT “T1_,!" @NBAD dm
GPIOC[O1 kool
LT758x * SPI A'O , 3M [/ w _ K d
a MOSIB
LT758x ., QQ v EiSerialFlasha T SPI4 T
MOSI D ¥A ¢ Single Mode { X SPIFlashd SPI4 T BQ
40 36 31 XSI00 o [ v M LT758xG  ET
GPIOC[1] 2 %A e Dual Mode Z x N3N 1 A2b "QQ#0
€ XSIOOZ &k pw SPIFlash DMA ¥A i1 & @
b*wm SPIIT T 11, !" @N%AD & w
GPIOC[1]i kool

LT7586Al_DS CH/V1.2
|
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LT7586 |LT7583 [LT7580 | - .
s P i ala 110 n A Q
LT758x * SPI A'O &3 M/ wm d¥XK
a MISO B
LT758x* v @iSerialFlasha i SPI4 T n QQ
MISO D WA o Single Mode B x SPI Flashd SPI4 T GiQ
41 37 32 XSIO1 o |Q . M LT7s8xG ET
GPIOC[2] 2 %A o Dual Mode X N3N 7T A2b QQ #1
€ XSIO1Z «k pw SPIFlash DMA ¥A i & @
b wm SPIIT " 1T1,! @N%AD & w
GPIOC[2]1 wooul i
Quad SPI Mode & XSIO2a #WP 3
2 WA o Dual Mode BX N3N 7T Agb QQ #2
XSI102 - .
47 40 33 10 € XSIO2( «k pw SPlFlash DMA ¥A1T O ®
GPIOCI[5] wu \ .
b*wm SPIIT " 1T1,!"' @N%AD & mw
GPIOC[5]1 ERCVIIN
Quad SPI Mode & XSIO3a #HOLD B
2 ¥A o Dual Mode B X N3N 7T A2b QQ #3
XSI03 - .
48 41 34 10 € XSIO3C k pw SPlFlashDMA ¥AiT ®®
GPIOCJ6] L. o
b A SPIIT ~T1_.!"' @N%AD dm
GPIOC[6]1 WUl i
Y0 Rv w FlashzN f§ | PCBp SPIFlash4Tu— 1 Ho &' i LT758x
25 PWM 3 M
2-50 PWM 3 M
LT7586 |LT7583 [LT7580 [ - . o N4
I M I M i M
PWM#0 | 3M
Cowe Al Y 2 p@PWM _ 3Nl @t i TFT
PWM[O] RGO x &T TH4T PWM 3 WA 4+ | &
920 62 45 GPIOC[7] o |*r h
CCLK %A 06 GPIOC[7] Hp 1 b ' PWM " 11
GPIOC[7] T vVl T oad M4 H 3N
g CCLKZ
PWM#1 | 3M
G A Y Zp@PWM . 3Nl @i i TFT
91 63 46 PWM[1] o |_. . .. . - .
Rod x a1 THAT PWM B WAl 4+ | &
H r h
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26 LCDr 0 A 3M

2-60 LCDr O A 3 M

LT7586 |LT7583 [LT7580

) . ) ala 110 n4A Q
LCDA™O M
RGBQs TFT-LCDRIEHQQO4 1 | 41 | &
W h 17 MZ@ERGBO4
Pin TFT-LCD RGB Interface
Name 11b 10b 00b
(GPIO) (16bits) (24bits)
PDI[0] GPIODI0]
PD[1] GPIOD[1]
PD[2] GPIOD[6]
PD[3] GPIOE[0]
PD[4] GPIOE[1]
PD[5] GPIOE[2]
PD[6] GPIOE[3]
PD[7] GPIOE[4]
PD[8] GPIOD[2]
127~123,| 99~ 95, | 78~74, PDI9] GPIOD3]
120~112,[ 92~84,| 72~64,| PD[23:0] 10 PD[10] | GPIOE[5]
108~99 | 80~71 | 62~53 PD[11] | GPIOE]6]

PD[12] | GPIOE[7]
PD[13] | GPIOFI0]
PD[14] | GPIOF[1]
PD[15] | GPIOF[2]
PD[16] GPIOD[4]
PD[17] GPIOD[5]
PD[18] GPIOD[7]
PD[19] | GPIOF[3]
PD[20] | GPIOF[4]
PD[21] | GPIOF[5]
PD[22] | GPIOF[6]
PD[23] | GPIOF[7]

i LCD QQO4 m GPIOA D Hip &b LCD
Jw 16bpp | T WA, PD[18:16/9:8/2:0] h ©
W GPIOA {

LT7586All_DS_CH/V1.2
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LT7586 |LT7583 |LT7580 x . 2
M M M ala I/O n / Q
LCDr wy 'YQ 3M
96 68 50 PCLK O [RWE®H 3N is 1 @ETFT 0i & N
%3N wmwyg PLL Of 1
LCDp AW, 3M
J] a0 3N VSYNC 16 1 @GETFT 0i £ N
VSYNC . . x -
93 65 47 0] E Ext_Flatinke REG[OOh] bit1{ Jw 1Ht hA
LVDS_PD# . - N
h wm DE WA 1 % H i VSYNC N w
LVDS_PD#
LCD DWW o 3 M
HSYNC tWag N HSYNC i T GETFT O0i & N
94 66 48 o] ) . .
LVDS_PD E Ext_Flatinke REG[OOh] bit1{ J w1 Ht hA
h W DEWA | % HBEHSYNC N v LVDS_PD
LCDr W A"O&a A
95 67 49 PDE O [%3Nw i 1 TFT 01 £@EQQOOE QQAE
izN
2.7 12C Master 3 M
2-70 12C Master 3 M
LT7586 |LT7583 |LT7580 = z
M M e ala I/O n / Q
I2C Master »'Q 3 M
92 64 - 12CMCK I .
%A D m 12C Master ®H 3 N [2CMCK
I2C Master » A"O3 M
128 100 N I2CMDA O |%A 0 w 12C Master &7QQ3 N [2CMDA | & Open -
Drain . WA

LT7586Al_DS CH/V1.2
|
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O
2.8 GPIO3M
2-8¢ v IOA 3M
L':7386 L':7383 L':7380 5, a . N0
GPIO _ / d3M
31~26, GPIOA[7:0] % T 3 /01  RAD » DB[15:8] Hp |
35~28 26~19 | GPIOA[7:0] | 10 ) , .. . )
24, 25 E & MCU & 8y XZEWA & mZAWAHGPIOAE |
Q@ /Er PAD G _ WA! 4+ | &% h
GPIO _ / d3M
64 GPIB[4] om . QO |2c:|v|Ac'|< Hp A O ¢ GPOB[4]
92, 100, - GPIB[4], G . "QQus 12CMDA H A § g GPIB[3:0] om r°u3
128, 1311 - GPOBI[4], 10 [N m{ AOI -WR# L RD#1 CS# }'HJ5 Ab
16~13 129 9,7,8,5 GPIB[3:0] GPIOB[3:E)]|:) X/E%i#A' i Eé ni | IR MCl\J
GmAERAH PAGG | WA 41| &
f h
GPIO /| d3M
90, 45, GPIOC[7] @ ., "QQm PWM[O] Hup A b
48, 47, 434'0, 34,33, | GPIOC[7], GPIOC[7]I T E ®p PWM @il { =~ BHeéT &
38, 37, 34 33, 29,28, | GPIOC[6:5], [ 10 |1 y GPIOC[6:0] /& {XSIO31 XSIO21 SFCS[1]J#I
41, 40, 3735 32,31, | GPIOC[4:.0] SFCS[0J#1 MISO1 MOSII SFCLK}Hip Al 1 E &
39 30 p SPl Master @i T =~ BHET A PAD G
WAl 41| év h
120, 101| 92, 73, | 72, 55, GPIO /| d3M
119, 118| 91, 90, | 71, 70, GPIOD[7:0] /» PD[18, 2,17,16,9,8,1,0] Hip AD 1
GPIOD[7:0] | 10 L iy s
108, 107 80, 79, | 62, 61, E&p LCDRWQQO4 @& 16bits HE T /&t
100,99 | 72,71 | 54,53 PAG®  wA! 4+ | éwr h

LT7586Al_DS CH/V1.2
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O
29 t Hj = 3M
2-90! Hj = 3M
LT7 LT7 LT7 N
586 583 580 | ., s N4
I M i M I M
110 by s
12 10 6 RST# oL E RST#=0HI XhA'Y?22 322AH v Q VI
LT758xNf 1 ¥ y O A
= 4 5 3 M
PAOT &N LT758xpd HAE | * WA Z
v i & GNDC
| b* TEST[O]w 1Hi _ 4 PLL = § 1% QiH
6~8 - - TEST[2:0] INN' v Afws
PD
b * TEST[2:1] % b0l Hi _ SPI Master A NJ 2
Ji "6t @ v 47 M SPI Master i @ Serial
Flash ISPe In-System-Programming L DA %
I 11+ By-PassModel ny v av 13.21°
"Y' o PUX Pull-up Vi 12 @PDx Pull-Down Vi 12> @NPx NoPull j Vi i 2
210 |Fj @ 3™
2-100: |j @ 3™
LT7 LT7 LT7 .
586 583 580 | -, s N
A M M i M
aCrystalB/Q 3IM d
%AO 1ev O 1 wmpg O 2 V3N
1 1 79 Xl I |[E£ET @00 afv H 3N @ %6 =
0 ' £ OSCL, hp 5SMHz~30MHz & 1| &
T 12MHz
a Crystal
2 2 80 X0 o} . ry P . .
A0 1e Vv O 1w 0 2 . 3N
4,51, | 4,48, | 2,36, . Lbo12v - |
63, 79, | 56, 60, | 41, 52, VDD12 PWR |%! VvDD12 Ao ©vi A 00uF « Lok’
83,111 | 83 63 5
N 33v: | o
3 3 1 VDD33 X | PWR . i _
% VDD33 XAbo vi A OIuF- Lok 5

LT7586Al_DS CH/V1.2
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LT7586 [LT7583 [LT7580 | . , »
s P i aja 110 n A Q
J] LDO33V: | o
% VDD33 AAbo vi A 1uF> A 0.1uF -
74,75 | 55, 56 43 VDD33_A | PWR 4 _ o
Lk  si1j! @m VDD33 10 " i i p 1
T YeBeadl T 1 af" NED
20, 38,
23,42, 1 15 43
50,62, |, , | 35,38, 33vio - | o
72, 81, 54’59’ 39,44, | VDD33_10 | PWR |%i VDD33 10 Ado vi A 1uF= A 0.1uF
88, 97, "7 51,73 Lk
69, 81, 2k s
109, 121
93
5, 24,
5, 39,
43, 53, 46 57
76,87, | '_ | 81® VSS C |[PWR |]-: |0y
61, 70,
89, 98,
82,
110
64, 65, | 44, 49, 37 40
66, 78, | 50, 51, 4’12’ VSS IO | PWR [I/O = |FDy
85,122 | 52,94
Yo (1)o 3 LT7580%Qs € ThermalPadZone Z1 0 1 VSS&i GND p V¥ PCBup H
. by o omE I 4 vav 184 @i
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TFT-LCD1f &~ 0O

3. 2z K9
31 @ 3A
3-10: kK@ 3 A
"M 3 AY 3 Al & cH
Vb 2024 -0.3~4.0 \Y
Vin VI A -0.3 K VDD+0.3 \Y}
Vour A -0.3 K VvDD+0.3 Y
Po wz | & “500 mw
Torr TAOY, b -40 ~ 85 1
Tor TAJO, b -40 ~ 1 05 t
Tst qéoy, h -45 ~ 125 1
TsoL W ioy 260 1
Y oowzll 67y TA, B HLYAa®' T Qq o TA, T Y . bt v
IT* Wi HXj H3 » A, 6TY 2 ovQhe wipTA, hapXhp3 :h
¢f v el ¢ yi@ Lsrlov Mz AhiiT éwvQ "3 T
4y1 HTEZBTNri1~ w16l
32 - K3 A
YT o VDD33 A=3.3VI TA=25 ¢}
3-20= K3 ’A
Tom 3 ATY Y T "Ne|vuye|[Tze|cH
Vopas A, Vopszio | TAD A 3.0 33 3.6 \Y;
Cvop Jk 1 - 10 uF
lopr TA> L w” 1 50 mA
lst é8 P L w1 15 mA
Isusp y~o L w” 1 12 mA
lsLp N 1B w” 1 5 mA
‘ " VDD Ramp Up
Trvp 201 H 033V 3.5 35 ms
Q j PLL
Fosc b e o0sct ! Vpp = 3.3V 35 12 35 MHz
Fco VCO ! 200 400 MHz
TLock Lock Time T2 50 us
CLKypLL MPLL ' & MCLK o~ 1 25 133 180 | MHz
CLKcpLL CPLL ' ¢ CCLKZ w” 1 25 133 170 | MHz

LT7586All_DS_CH/V1.2
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O
oM 3 ATY Y T "Ne|vuye|[Tze|cH
CLKppLL PPLL ' ¢ PCLKZ 0”1 125 30 100 MHz

. _ HLMC HL
Gm The Oscillator Cell Gain. C HLSS 20.59 | 16.46 | 11.80 | mA/NV
DS[2:0]=b100
A MCU '
CLKsp| SPI X ! 40 50 MHz
6H . d' & CMOS 3-State Output pad with Schmitt Trigger Input, Pull -Up/Down ¢
A\ VRN 2 3.6 V
Vi VHD Y -0.3 0.8 V
Vou . oy 2.4 V
Vou . Hoy 0.4 \
Reu i 71> 50 76 120 KF
Rep [ 40 63 110 KF
V1p AL: A+ H B 6 15 2.1 \%
V1N A|: z A I g Y 6 0.8 1.3 V
Vhvs « D4 200 mV
I EAK BYeoy L -10 +10 PA
VsLEw dai " /i C( ! 1.5 V/ins
@~ 1xpn Vv ¥ i1 VDD=33ViI TA=25+ 1 A7 800x480 TFT R1 @ 8bit 8080 MCU
X & - 16bpp 4
W~ 2xk20k 0 5 PLLOMh@®H | HA GrH
Co
Il
1l
[~ = o —o
Q N Il
Lm Rm é:“
f 3-10" 7 G-
Gm_critis h @3 Y0 y M h ‘A @ o+ GEn Me Transconductance { | Gm crit! @k Y 0
yon « F A N, T 1 bT A” ¥
Gm_crit=4 xESR xe 5 2 P x¢ CO+CL)?
, ESRi. Y 0y@d@wmi o
. COm Sbymiby s Lok
. CLw 90ymdby hos 23k
. Fw S50ymidby h o :
% 3 Kk OX3YMh L Wy %e Gain_Margin { 0 2% 5¢ o Main_Margin = Gm /

Gm_crit{ + Ta GmT Hpfuw:
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3-30 = ||— 9
N oM " Ne Ty e "2 e cH
VDD33_A 2.97 3.3 3.63
PR
VvDD33_10 2.97 3.3 3.63
7 0 TA2as VDD33_X 2.97 3.3 3.63
LCDi v/ T
Ad s LCD_V12 11 1.2 1.3 Y
(LDO 0O/P)
RTCTA> s VBAT 2.7 33 3.6 \Y%
3-40 3 A (Thermal Characteristics)
Tom 3 A"Y 3 Al ® cH
RopJC £ X Junction to Case 3~8 t /W
RoJA A X Junction to Ambient 20 ~25 t /W
3.3 ESD3 ¢ —
3-50 ESD3 ¢ —
ESD X oM "z @ cH 34
Human Body Model HBM 4,000 Y, ANSI/ESDA/JEDEC JS001-2017
Machine Model MM 200 Y JEDEC JESD22A115C-2010
Charged Device Model CDM 800 \Y ANSI/ESDA/JEDEC JS002-2022
Latch Up LU 200 mA JEDEC JESD78F.012022, @105t
Y op KT i HE K~ m ¢t Y 2/ Nt b E®OIeyy: i tis
DTAY 3 1T K~A 24 NVVM

LT7586All_DS_CH/V1.2
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o)
4. Q 3Mj it H
41 Q 3 M
LT758xn9 0 2 1+1v 0O we H 0ebigl1 & T 12MHz &80 @ W+ s & 63 PLL
> f1 A  @EClock 3 N
ofly Xl
%7 I L
12MHz =3 INV< ;
REXT
I I @ M1 e—|— toPLL
6 CL2 XO
f 4-10° z
LT758x: Qi 1 { @ 758" 3APLLD | wé 34H 3NY

., CPLL 0f 1 CCLKe CoreClockZ w& MCUi1 £# BTEA'H /N1 g A"H & E DMA A'HAE
T b At 12MHz ©Eb | ' ’® 96MHz

., MPLLGf1 MCLKe MemoryClock Z Q& N5y 1~ gé /AEr 96MHz
., PPLL o+ 1 PCLKe Pixel Clock & LCDRW'EGTA ' | 36MHz

LT7586

PLL Block

[Cl o X
| = =
ceLK

12MHz =43 INV —_—

(e
o
=
=
v

To Core Logic

REXT MCLK

— To PLL MPLL To Display RAM
cL2 X0 - )

PCLK

PPLL —» To TFT Driver

A\ 4

f 4-203\ PLL-

LT7586All_DS_CH/V1.2
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=

3APLL ., ' T+ 347 VEEPLLI 8% Hhi Four®y A4BEPLL . ' 1 T3 AmRY
Four=XlI*a P o) B@ RG

XITv O /H 3N 31 8 6ml12MHzy M T Feedback Divider Ratio of Loop 1| Hi 7 A bitst Q6
kx4~ 1270 YNT = W %' &¢ Input Divider Ratio | k32 1~15e8 YODT H
%' ©¢ OutputDividerRatio 1! @ & 1 2 447 8

PLLI éw @ h | ~ i 3 Av, [ A
a) 618PK} 6WQ [VL 6 8P K}
b) 533PK} ouv- IRG v 733PK}

P "~ 7> Q "~ 4>

4-10 PLLL E g - Feedback Divider Ratio o M

M[ 6:0] Feedback Divider Ratio o M
000_0000 NA
000_0001 NA
000_0010 NA
000_0011 NA
000_0100 4
000_0101 5
000_0110 6
111 _1101 125
111_1110 126
111 1111 127

4-20 PLLL E § - Input Divider Ratio o NP

N[3:0] Input Divider Ratio o Nf3

0000 NA

0001 1

0010 2

0011 3

0100 4

0101 5
LT7586All_DS_CH/ V1.2

|
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N[3:0] Input Divider Ratio o N3
0110 6
0111 7
1000 8
1001 9
1010 10
1011 11
1100 12
1101 13
1110 14
1111 15

4-30 PLLL E g - Ouput Divider Ratio a OD

OD[1:0] Ouput Divider Ratio o ODf3
00 1
01 2
10 4
11 8

W TFTR b h® QT TFT: ¢° ~ wa |l ~ WiPixel Clocke PCLKZ | + %' @8QT 0 WiPCLKH &
| &+ hi 38ti @ _ H CCLK/m MCLKGE

8t Panel” ' znj a1 %A PLL | £ Fourl hj a1 @ 640480 Panel" " weel bt TFT
Rab & PCLK =30MHz1 , ! @ O MCLK =60MHz 1 CCLK = 60MHz | yR PLL | bl g H
hbix
PCLK=XI*¢ M 6 NZ 6 OD REG[06h] [7:0] (M) = 3Ch,
= 12MHz *€ 606 37 6 8 REG[05h] [4:1] (N) = 0011b,
= 30MHz REG[05h] [7:6] (OD) = 11b,
MCLK =XI*& M 6 NZ 6 OD REG[08h] [7:0] (M) = 3Ch,
= 12MHz *€ 60 6 37 6 4 REG[07h] [4:1] (N) = 0011b,
= 60MHz REG[07h] [7:6] (OD) = 10b,
CCLK =XI*e M 6 NZ 6 OD REG[0Ah] [7:0] (M) = 3Ch,
= 12MHz *€ 60 6 37 6 4 REG[09h] [4:1] (N) = 0011b,
= 60MHz REG[09h] [7:6] (OD) = 10b,

LT7586All_DS_CH/V1.2
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TFT-LCDA4f &~ 0

@ 800*480 Panel
CCLK = 100MHz 1

<
'

meel b

wR PLL . /bl

TFTReob 4 4

eH

hbi x

PCLK=XI *¢ M 6 N{ 6 OD

12MHz *€ 506 3 6 4
50MHz

MCLK =Xl*e M 6 N{ 6 OD
= 12MHz *€ 100 6 3C 6 4
= 100MHz

CCLK =Xl*¢ M 6 NC 6 OD
= 12MHz *€ 100 6 3C 6 4
= 100MHz

PCLK =

50MHz 1

REG[06h] [7:0] (M) = 32h,
REG[05h] [4:1] (N) = 0011b,
REG[05h] [7:6] (OD) = 10b,

REG[08h] [7:0] (M) = 64h,
REG[07h] [4:1] (N) = 0011b,
REG[07h] [7:6] (OD) = 10b,

REG[0Ah] [7:0] (M) = 64h,
REG[09h] [4:1] (N) = 0011b,
REG[09h] [7:6] (OD) = 10b,

4-Ac PLLLEp HT £
N Resolution Resolution
PLLL Ep
640*480 800*480
REG[05h], PPLLC1 1100 0110b 1000 0110b

REG[06h], PPLLC2

0011_1100b (3Ch)

0013_0010b (32h)

REG[07h], MPLLC1

1000_0110b

1000_0110b

REG[08h], MPLLC2

0011_1100b (3Ch)

0100_0011b (64h)

REG[09h], CPLLC1

1000_0110b

1000_0110b

REG[0Ah], CPLLC2

0011_1100b (3Ch)

0100_0011b (64h)

LT7586Al_DS CH/V1.2
|
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O
42 t H
421 - &'ty
LT758x/ 42 ¢ J PORe PowerOnReset{ 2 | hf1 A3v0@H3NI ! @ RST#A O
b o3 1 agQAML EVA30e33VIK0OHI g vyNkol g d20MAI (BT 32 A

¥} "€ OSCLH e

422 v t H3M

v v y3N RSTH @ LT758x/m° vAdagfiv wy3Nog Mhe N32AD 'H & OSCL ¢ h
'H | MCUpAD h LT758xe 1 Zst! "6 é+ STSRuUE bitl - TAWAT6"'Y y1 @ 3
LT758x "~ Is2p* W To "

RST#

OSC CLK

——————— 32Clocks ———|

f 4-301 H3M

423 Tt H

b' MCUMI| &+ REG[OOh] bit0 = 3 11 LT758x N h T4 ye Software Reset{ | T¢ HEh
Uy LT758xs) @' 6 1 THI &+ &j h eeail | 4 y Hé @ REG[OON] bit0 CGhs v |
w0

LT7586All_DS_CH/V1.2
______________________________________________________________________________________________________________|
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7 LT7586/7583/7580

—(3

TET-LCDAf & 0 1 o
5. MCU b A
LT758x @0 AT P~ v  MCUAi ~ 1 G MCU T { £ 1 MLT758x| &+ ai 1 ~ 5é e Display
RAMZ o O8] LT758x w&~ 29 8y 16y X i A1 @3 SPI I12C%EH | &1 | a o
MCUGQ T @i A [ LT758x MCUi Z£GdA+ PSM[2:00 Adr hit vai h x
5-loMCU DA+ & H
PSM[2:0] MCU O A + &
00X "OX A 8y & 16y ©ii 8080 WA
01X "OX A 8y & 16y ©ii 6800 WA
100 "OmZ 341 A SPIWA
101 "OMZE 44 A SPI#A e "HY'  By-Pass#A
110 O ZE [2C¥WAe | "HY wA
111 O £ [2C#A ¢ "HY WA

193] A EEMCUT AR | aH AT 1+ %LT758x 08" Hip BHA 0 WAL G wAWAA £1 NGEA
51 AQUHXZAO O @ & GPIOAT 1 va&i ja MCUWAGE £hH ey
5-2071 W MCU 4 4 0 A Hy

Pin 8080 I/F 6800 I/F SPI SPI e
Name 8-bits | 16-bits | 8-bits | 16-bits 3-Wires 4-Wires

DB[15:8] - - GPIOA[0:7] | GPIOA[0:7] | GPIOA[0:7]
DB[7] SCLK SCLK SCLK
DB[6] is SDI 12C_SDA
DB[5] DB[15:0] DB[15:0] SD SDO I2CA[5]

DB[7:0] DB[7:0]

DB[4] SCS# SCS# I2CA[4]
DBI[3] i s BYP_SPIV I2CA[3]

DBJ[2:0] i3 [ 12CA[2:0]
CS# CS# CS# GPIBI0] GPIB[0] GPIBI0]
RD# RD# EN GPIB[1] GPIB[1] GPIB[1]
WR# WR# RW# GPIB[2] GPIB[2] GPIB[2]
A0 A0 A0 GPIB[3] GPIBJ[3] GPIB[3]
INT# INT# INT# INT# INT# INT#

WAIT# WAIT# WAIT# - - -

®~ (L)X v v 13.2.1 &

LT7586All_DS_CH/V1.2
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—(3

p AT XEWAHI 08y d 16y®QQe T | &% REG[O1h] @ bit0 ~ h1 b bit0=01
h & 8bit QQG4 1 b bito=11 ., h w 16bit QQO

i T LT758xv° "HY@MCUI £MZ X

5-30 LT758xY" ai v MCU 0 A

No. MCU O A ¢ & LT7586 LT7580
LT7583
1 X £ 8y 15 8080 WA \Y
2 X £ 16 y @5 8080 WA \Y
3 X £ 8y 15 6800 WA \Y -
4 X £ 16 y B 6800 WA \Y b
5 mAE 341 A SPIWA \Y
6 WA 44 A SPIWA V
7 £ 12C WA \Y --

Y oA®l & km8y1 NEQQME v 0 AMCUI £ 16 y K1 LSE DB[7:0]7 (I5:
€ REG[O1h] bit[0] Jw 16y KHI Ar . 1641 GEE Jm8yKH k £ H 8y vav 17

Y| éw

LT7586Al_DS CH/V1.2
|
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7 LT7586/7583/7580

TFT-LCDA4f &~ 0O

—(3

51 MCUw> DA

@i w 8080/6800 Bi8y 164 X gt @3 HZ g, X
8080 MCU LT7586
pr7:0y/s:151 K DB[7:0]/[8:15]
N\
ADDRIN:1] """ pacoder Cs#
TORQ >
ADDRI[0] A0
WR WR#
RD RD# PSM(2]
WAIT WAIT# PSM[1]
INTR INT# PSM[0]
RES. RST#

f 5-10 8080 MCU wA -

i gUZT D b =®A WAIT#HF I MEv QB |  Rv Q
d nda JBEQQ “« y3N RST# @/b MCU G y3Nego a~
MCUBEIO3ZINT { " 1 & @i RCd 1 E>0 Ak Hf 1

U g3INGD 32A0 ' £ OSCZ v Q1 @ Hp A&t LT758x HI MCU Z

bitli &~ LT758xT ¢ p % "HA' 6

BIH o 22 5AMA ' v QI @
mLowODAZ 11 af
MTAA

| & o

& HBEM y 3N 1 Hi 1
x +

OoOn <

A0, CS#
Tass > . E‘- Tang —>|
i« Teves E |
WR#, RD# | 7 N\
:“7 Tecs 4"5— ToHs
i Toss — |
DB[7:0]/[15:8] : i
(Write) :
*— Taccs ie— Tons —>]
DB[7:0]/[15:8]
(Read)

f 5-20 8080 MCU wA Q7 f

LT7586Al_DS CH/V1.2
|
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5-40 8080 wA 'QZ 3 A

= . Rating
M 3 A : cy Q
Min. Max.
Tcves Cycle Time 50 -- ns
Tces Strobe Pulse Width 20 -- ns
Tass Address Setup Time 1 -- ns
tcycs is one system
Tans Address Hold Time 1 -- ns .
clock (CCLK) period:
Toss Data Setup Time 20 -- ns
tcycs = 1/CCLK
ToHs Data Hold Time 10 -- ns
Taccs Data Output Access Time 20 ns
Tows Data Output Hold Time 20 ns
@~ 1x (Tcyc8 QTcc8 >= 3* Tcclk
w~ 2x 2 ¥WAI Tcclk=Tosc
6800 MCU LT7586
D[7:0]/[8:15] /1 > DB[7:0]/[8:15
o [7:01/[8:15]
ADDRIN:1] " nocoder » CS#
VMA >
A0 » AO VDD
EN » EN -
R/W » RW# PSM[2]
WAIT |« WAIT# PSMI1] %7
INTR |e INT# PSM[0] |——
RES »| RSTH#

f 5-30 6800 MCU wA -

:
Teves T 4
'
T J’ T ¥
< | AWG e Tew ——i |
L
:
! ]
H 1
;

RW#

A0, CS# '

i *— Tose _": ;“'_ Tone —*|
DB[7:0)/[15:8] : ‘
(Write) 5 ;
if— Taccs —v’ —*1 le— Tons

N

f 5-40 6800 MCU wA QZ f

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

LT7586All_DS_CH/V1.2
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5-50 6800 wA 'QZ 3 A

- - Rating
& 3 A cH Q
Min. Max.
Tcves Cycle Time 50 -- ns
Tew Strobe Pulse Width 20 -- ns
Taws Address Setup Time 1 -- ns
tcycs is one system
Tare Address Hold Time 1 -- ns clock (CCLK) period:
Toss Data Setup Time 20 - ns
teyce = 1/CCLK
Towe Data Hold Time 10 -- ns
Tacce Data Output Access Time 0 20 ns
Tows Data Output Hold Time 0 20 ns
MCU{ =~ LT758xWiA A8 | _ T1 &1 4 o M LT758x | 6v @ ° 317 gé@wQQ

LT758x® AT 81 &+ ¢ Status Register { 3 256 A Yyl & # 1 CB { REG[0Oh] ~ REG[FF] | & *
o VA R

Al én™ e
1. AddressWrite X ©~ 3 | &% ¢ REE @5 x | 00h h REG[00h]i 01h h REG[01h]i © %1
0
2. DataWrite X © 3QQ | &+ g
Al é&+ nt x

1. Address Write x ~ 3 | & @Big x

2. DataWrite X n | &* &QQ
T~ néf é&¢ TFTRg 4 "QQutis A1 MCU I O T1 A MLT758x @ ~ g é N0 T
0 bi x

Angé’ v ¥

(0]

"l év A X hTA 1 (REGB6h]~ REG[5Eh])
Tl e A hgu@ n’ A %e REG[5Fh] ~ REG[62h]C

"2l €% A h Memory Data Port Register ¢ REG[04h]Z H& s x h

A W dpoE

MTA 17 3QQ %AQQ JMemoryDataPort Nhs OD/1T JésX

LT7586All_DS_CH/V1.2
______________________________________________________________________________________________________________|
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52 MCU KA 0 A

521 MCU3 M SPIAy 0 A

VDD

)
T Y

z

MCU LT7586

SCK SCLK
3 SCs#

SDA » sD PSM(2]

PSM[1]

INTR INT# PSM(0]
RES » RST#
f 5-56 MCU3 M SPIIAM D A =

MCU ! @ 34 BISPIWA /b LT758x 1 1 i gw 34 SPImi 1 £3

SDweb e Q0O

SCS# _\

1T 2 3 4 5 6 7 8 9 10

11 12 13

14 15

s A FLAFLAULFULFLFLALFLALSLE

SD { A0 UAC 7‘

f 5-60 MCU3 M SPIAA "

A 34 ©@iSPIs hi Ay
SPIk "H& Mode 3

B

SCS#low/ FPGZ+D3 @3,/ UHJ{/ GDWUZ+ BGS@High/

Eip Oy qiE A

SCS#low/ VWVU+D3 @3,/ VwdwxXSE€3#Highwd wx v/

A T8l & ny

1. MCUA, SCS# Lowl 3 SCLK SPI'H 3N C

2. MCUA, A0O=01 RW#=1

3. LT758xp 9 ~16™MClock h . b7~b01 MCUG!' Q

QZf

LT7586All_DS_CH/V1.2
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© Levetop Semiconductor Co., Ltd.

IRNNEAK XX K

T8 & EQQ

gt B9 Hzbi gA~
16

Gdwd3/

Vwdwxv a/

Gdwd4/



JLT7586/7583/7580 TET-LCDAf &~ 0 | o

A Yl v g x T RX

1. MCU A, SCS# Lowl 3 SCLKe SPIH 3N

2. MCUA, AO=01 RW#=0

3. MCUp 9" ~16™MClock . b7~b0 A LT758xt b7~b0 6T My h "Yryl &+ 8y x
AYpl @41 a1 g&QQ 3y

1. MCU A, SCS# Lowl 3 SCLKe SPIH 3N C

2. MCUA, AOD=11 RW#=0

3. MCUp 9" ~16%Clock . b7 ~b0O N LT758x1 b7 ~b0 6T M ~ 3 “Yul éw &ai 1~ g

é B0

4. M g&EQQI b YANSCS#I He LowZ . ' A" A3QQ | %K "YhE

A Yl &% QQ n¥

1. MCUA, SCS# Low( 3 SCLKe SPIH 3N ¢

2. MCUA, A0O=11 RwW#=1

3. LT758xp 9" ~16MClock h . b7~b0 e "Yrpl &% EQQZ 1 MCUS! @ = "Yml &+ @&y
K

4. M npeQQ b YANSCS#IHelowl ., ' A nQQ j %K "YhE

LT7586Al_DS CH/V1.2
|
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e e

o (e

SCS#

SCS#

]

]

o) DD D
16bpp Memory Data spo . a1 B0 &1 B0 B1
B0/ \ B1 B0/ \ B1 B0,/ \ B1

SCS#

SCS#

-

]

-

X Data0y/Data0ly/Data0 0xg0 ) Datal 0X80
24bpp Memory Data sDo B2 Bo/\ B1 a2 B0/ \B1/ \ B2
SCS# \ f \ / \ f
v (DR DD DR — -
B0/ \B1/\B2/\B0/ \B1/\B2/ \B0/ \B1/\ B2

32bpp Memory Data

w PP DD — -
BO B1 B2 B3 BO B1 B2 B3 BD B1 B2 B3
SCs# f

f 5-70MCU3 M SPIWA Y da” JEv A0O—4

LT7586All_DS_CH/V1.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -46-



(7 LT7586/7583/7580 TET-LCD A § &~ 0
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522 MCU4 M SPIAy 0 A

44 SPIn31 £m344 01 ET T, pE@®QQ4I 3 T° A@h i £ gbi
MCU LT7586
scK > scLk
s »| scs#
MOsI NELY VDD
MISO | sDO
PSM[2]
PSM[1
INTR ¢ T PSM{O} %7
RES »| RSTH

f 5-80 MCU4 M SPIAN DA =

Start End

scs# _\ /_

sDl (o) XXX N

SDO 4 i

i g7 44 SPIwi 7 @ JHZ1 MCUA, AO=0 RW#=01Th MCU ~ 'Yml &+ §xI
MCUA, A0O=1 RW#=01Th MCU ~3QQ | éxwail -~ né

ai gl 44 SPIWT | £G nH21 MCUA, AO=0 RW#=11 T MCU n'ol én wiQ

Q1 LT758x 6 h p 9 ~16thClock SDO ., b7~b0e "] &+ WQQLI MCUS! @ ~ 'T6I
ern@ink ani MCUA, A0O=1 RW#=11 h MCU n"Yrpl €+ BIQQI LT758x6 h g 9t
~ 16 " Clock SDO ., b7~b0e "Yml &+ @QQL1I MCUS!' @ =~ "Ympl &+ GQQ
Start End
scsh o\ /-
1 3 4 5 6 8 9 10 11 12 13 14 15 16

sak I fIfLAAAAFFAAARNRARSS
SDI <A0 XR vy
SDO ERNEKENEK XN

f 5-100 MCU4 M SPIWA DA A QZf

LT7586All_DS_CH/V1.2
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JLT7586/7583/7580 TET-LCDA f &~ 0

e e

o (oo

SCs#

SCS#

]

DD G
16bpp Memory Data sbo . a1 B0 &1 B0 B1
w DD -

B0/ \ B1 B0/ \ B1 B0,/ \ B1

SCS#

.

SCS#

]

-

GRS EE—eoEe
24bpp Memory Data sDo B2 Bo/\ B1 a2 B0/ \ B1/ \ B2
SCS# \ f \ / \ f
= DD — -
B0/ \B1/\B2/\B0/ \B1/\B2/ \B0/ \B1/\ B2

]

32bpp Memory Data

SCS# J \ f \ /
w —eEREREDEE DEDEEmBeE — -

BO B1 B2 B3 BO B1 B2 B3 BD B1 B2 B3
SCS# f

f 5-116 MCU4 M SPIAN Y  da” JEv A'O—4

LT7586Al_DS CH/V1.2
|
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52.3 MCUI2C Ay b A

2Ch | AWACT mSPI341n1 T, pESE ®QQ4 SDA=H 3N SCLK4 &1 LT758x @i 12C
M1 BTk % @EI2CI T g I12CWT 1 £2 g, I2CA5:0]T 7 h DevicelDi @ d T HG
R2CFTf4 MU T gA©II2CA5:3] 1~ VDDI b* DIP Switchb* 3, ONt gy Device ID 0 Wz
111000b = 38h

VDD
MCU LT7586
vDD
12CA[5]
12CA[2] 12CA[4]
12CA[1]
12CA[0] 12CA[3]
VDD
SCK »| scLk -
SDA » 12¢_sp PSM[2]
PSM[1]
@ INT# PSM[0]
RES »| RsTH

f 5-120 MCUI2C W D A faiaf 4

»,
gon]

A\Y

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

f 5-130 MCUI2C WA T QZf

i g1 12Cw | £GIH2 1 MCUo X~ pd2 i A GEDevicelDi + g’ 5A Clock n, =~ a @&

DevicelD QQi @i 2 gwaedi A, 1110001 A0 /b RW#EH 6 A GESPI a1 MCUA ,

A0=1 RW#=01Th MCU p 10t ~17t% Clock™ 3QQe b7 ~b0Z "Yml &+ &1 1"~ pé

E MCUA, AO=1 RW#=11 h MCU n Yl &+ BQQI LT758x8 h g 10t ~ 17t Clock
2SD . b7 ~Db0e "Yrpl &+ BQQZ 1 MCUB!' @ = "Yml €+ @QQ b*' MCUA, AO=

0 RW#=11 h MCU n'tdl ér QO LT758x6 hp 100 ~ 17" Clock . b7~boe ' &

| 6+ BI'QQZ 1 MCUB' @ "6 &+ Q0

LT7586All_DS_CH/V1.2
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| &% " 7T ~1 "HA3 PLL' 6" % | ~Mh 1 12CH | & v Dy W' G1/10 e
y W 1OMHz1 . I2CH & w1MHz B hi Abi x

Cc O»n

, D ¥WAi ¢ Ald PSM=110b1 b g, 5-1201 b "' 12C STSR/IDATR , @iDataj ¢ MYe® Z E
O N qgtb 7T N o W i num
A vwduw/ GDWU/ ~UGdwd/ dfn2qgdfnj/ GDWU/ ~UGdwd1ldfn2
THY mN = . 0

A Vvwduw FPG{/ Gdwd/ FPGHafa/Stepd wd/ &/ FPG{/

b~

Vwduw/ FPGZ/ ~uhjbqr/ dfnj/ GDWU2GDWZ2VWVU &aa FPG:
A Vvwduw/ FPG{/ wuhjbgr/ GDWZ/ zZGdwd/ ZGdwd/ &a ZGdwd

. wAi ¢ A0 PSM=111b1| b g 5-140 @ NACK J n'6 ob' I2C STSR/IDATR . &
Data ¢ ACKe ACK=0Ui h/A A n Data’ & nACKe ACK=1Z @ Z

b~

Yo oN" n"d!' f hMz Mg ™

>

vwduw/ VWVU/ ~Vwdwxv/ dfnj/ ~Vwdwxv/ dfnj/ e&oo [ -~

A VvVwduw/ GDWU/ ~UGdwd/ dfnj/ ~UGdwd/ dfnj/ ~UGdwd]/

MCU LT7586
voD
12CA[5]
* 12CA[2] 12CA[4]
12CA[1]
12CA[0] 12CA[3]
VDD
SCK SCLK T
SDA » [2C SD PSM[2]
PSM[1]
INTR INT# PSM[O]
RES RST#
f 5-140 MCUI2C WA DA = f adi 4 3B

LT7586All_DS_CH/V1.2
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53 & 1 é&v A'0—&a

LT758x 'HY 256° 65K 262K* 3 16.7M~° ¢ . EC 1 T 1 @iy e QQb i x

A8bpp X E® RGB3:3:2 1byte/ i d T
A 16bpp X E® RGB5:6:5 2bytes/ i v
A 24bpp X E®° RGB8:8:8 3bytes/ i v &1 4bytes/ i J
A32bpp xVj 7 y@E® aRGB8:8:88¢ 4bytes/ i v
Q@i N% a9 8bitsMCU 16bitsMCU 1 | ~° Ee RGR pj 2 Ey i @®QQn" i A

531 13 Yi "QWy aOpacity B+ 1 & A"Oa RGBB

5-60 8bits MCU ¢ 8bpp 4 4 a R:G:B=3:3:2p

5-70 8bits MCU € 8bpp 1 4 & o Gray 256
Order Bitz | Bite [ Bits | Bita | Bits | Bi2 | Bit2 | sito

1 Gray Color 0

Gray Color 1

Gray Color 2

Gray Color 3

Gray Color 4

(o200 NG 0N BE- (NOVIN I V]

Gray Color 5

5-80 8bits MCU € 8bpp VAT 4 & a Index -256 8
Order Bitz | Bite [ mits | Bita | Bits | Bi2 | Bit2 | sito
1 Index Color 0

Index Color 1

Index Color 2

Index Color 4

2
3
4 Index Color 3
5
6

Index Color 5

LT7586Al_DS CH/V1.2
|
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¢V LT7586/7583/7580 TET-LCDA§ &~ 0

5-90 8bits MCU ¢ 16bpp 4 8 a R:G:B=5:6:5
Order Bit7 | Bit6 | Bits5 | Bit4 [ Bit3 | Bit2 | Bitl | Bito

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

5-110 16bits MCU € 8bpp 4 & -1a R:G:B=3:3:23
order |Bit15 |Bit14 [Bit13 |Bit12 |Bit11 |Bit10 | Bit9 | Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

1 na | na]l na| na]| nal| na| na]| nla

na| na| nfal nal| na| na]| nla]| nla

na | na]l na| na]| na| na]| na] nla

na | nal na| na]| nal| na| na] nla

na| na]| nfal nal| na| na]| na]| nla

ol lw]|dN

na| na] nal| na]| nal| na| na] nla

5-120 16bits MCU ¢ 16bpp 4 4 a R:G:B=5:6:53
Order |Bit15 |Bit14 [Bit13 |Bit12 |Bit11 |Bit10 [ Bito | Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 [ Bit1

LT7586All_DS_CH/ V1.2
|
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O
5-130 16bits MCU ¢ 24bpp 4 & -1a R:G:B=8:8:8
Bit3 | Bit2
5-140 16bits MCU ¢ 24bpp 4 & -2a R:G:B=8:8:8
G’ G G5 G ‘ G:® ‘ G2 Git ‘ G,°
| o | we | o | e | ma | wa | v
G Gf GF G| G G2 Gt |G
532 *¥Yi "QWy a Opacity "1 & AOa a RGBB
LT758x61 4d ° 1 At ! Qkx/J4abEd09° Al Ov®j " RoW64T w0Ql ~ @ 7
BTEZ7 p OSD On Screen Display @ T i « Xh Er JAGAAAET | Ta a® ~ @i M%
&

5-150 8bits MCU ¢ 8bpp 4 & a a:lndex=2:6 B

oder | itz | Bits | Bits | Bita | Bit3 | mitz | Bita | mito
1 a.® | a:? Index Color Of Pixel 0
2 asz® | as? Index Color Of Pixel 1
3 as® | as? Index Color Of Pixel 2
4 a® | a Index Color Of Pixel 3
5 a® | as? Index Color Of Pixel 4
6 A | an? Index Color Of Pixel 5

a3 a2y 0A 100%! 1A 20/321 2A11/321 3A0

LT7586All_DS_CH/V1.2
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5-160 8bits MCU € 16bpp 4 & a a:R:G:B=4:4:4:4 B

adaadady 0A100% 1A 30/321 2A 28/321 3A 26/321
4A24/321 > b1 12A8/321 13A6/321 14A4/321 15A0.

5-170 8bits MCU ¢ 32bpp 4 4 a a:R:G:B=8:8:8:8 B

5-180 16bits MCU ¢ Index 4 & a a:lndex=2:6

order [Bit15 [Bit14 [Bit13 [Bit2 [Bita1 [siteo | sito | site | sit7 | sits | Bits | sita | Bits | sitz | Bita [ mito
1 nla | nfa| na| naf| na] na| nal]nal|add]| an? Index color of pixel 0
2 nla | na| na| nalf|na]na|nal]nal|ad]| a:? Index color of pixel 1
3 na| na|nalnal|nal|nal|nal|nal|a?|a? Index color of pixel 2
4 nla | nfa| nla| na| na] na| na] na| as? | as? Index color of pixel 3
5 na| na| nal| nal|nal|nal|nal|nal|asd| asd Index color of pixel 4
6 na| na| na| nnaf|na]nal|nalnal|as|as Index color of pixel 5

adax 0A 0 1A11/321 2A 20/321 3A 100%

5-190 16bits MCU ¢ 12bpp 4 & a a:R:G:B=4:4:4:4 ~

Order |Bit15 |Bit14
1 ao® | Ae®
2 a® | a:?
3 az® | a2
4 as® | as?
5 ass | as
6 as® | as?

adalaltadyx 0A0 1A 2321 2A4/321 3A6/321 4A8/321 a a1 12A24/321 13A26/321 14A 28/321 15A 100%.
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5-200 16bits MCU ¢ 32bpp + & a a:R:G:B=8:8:8:8 ~

G® G |G’ G2 Gt |G

Go’  Go®
[/ |ar [ae | a | as | as [ar | ac |
G/

G5 Gl\el\el Gl\el

Gy G:®
a7 |ac|ac|ac]as]az]ar|ar]

G/ G G G ‘ G23 ‘ G2 Gt ‘ G2°

LT7586All_DS_CH/ V1.2
|
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O
6. & JE
LT758x3 41 ~ 5 & € Display RAM Z 1 MCU YNT ~ @QQé g 1~ npé1 LT758x] hij
Awi nl -~ npé@l ~QQ ~ TFT vwi1  TFTRT o Xg it al ~nék @ n A HYGE

'3 PQ @I LT758x ATHY@I ~ &k w 128Mbits1 R 3 N A'HY@I ~ gé k c
3GPQ bi AT X

6-10 LT758xuMj & JJEK |

PN . ¥ i@ fpAX
y M a JJEK
(Max.) (Max.) (@Max Color)

800%480 16.7M ° 14
800*600 16.7M ° 11

LT7586 128Mb .
1024*600 16.7M ° 9
1280*1024 16.7M ° 4
800*480 16.7M ° 14
800*600 16.7M ° 11

LT7583 128Mb -
1024*600 16.7M ° 9
1024*768 16.7M ° 7
800*480 16.7M 14
800*600 16.7M ° 11

LT7580 128Mb -
1024*600 16.7M ° 9
1024*768 16.7M * 7

LT758x sy ael ~ pei M i SDRAMe Synchronoue Dynamic Random Acess Memory (1| p
MCUénl ~njée 1| MCUo | Q& @ ~ngés h™ woe &0y Dpt hGEg bi:

AiQLT758x 3N 1 h| é+ REG[EOh} REGI[EOh]T 1 he& Wi ~gééAi T héo
Ot AT WiILT758x3N & hit d. X~ aWsgi ¢ viMd 1712 @i

At QLT758x@iz N1 h| &+ REG[Elh] REG[E2h] REG[E3H} Y 0 h CASa A
M1 % @iSDRAM_. A H w64mst T h6&a Ot ALt @LT758x3Na hi vt
M 1712 G

¢}

hl &+ REG[E4h]bitO w 11 ADI ~gé& Dp/!l n

>
@

v

nl é+ REG[E4h]bitOi b* w& 1o ~ DpHG

LT7586Al_DS CH/V1.2
|
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6.1 & JJEv A0l &
RT " nég i QOho™Qj awf Egy @j a@in’ 1 Aéd + %MCUp g i QQH

°

T
VT FTRYN EgVy @RGBQQN" T A

[O=
D‘I v
p

Ri

6.1.1 16bpp &  A"Oa RGB 5:6:5

6-20 16bpp &@ = A"Oa RGB 5:6:5

Addr  |Bit15 |Bit14 |Bit13

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

6.1.2 24bpp & 'A'Oa RGB 8:8:8

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

6.1.3 Index 3 i QW& "A'Oa a RGB 20 Index -64p

6-40 Index 2 i QW& A'Oa a RGB 20 Index -643

Addr  [Bit15 |Bit14 |Bit13 (Bit12 |Bitll [Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h | &.® | as? Index color of pixel 1 ao® | ao’ Index color of pixel 0
0002h | as® | as® Index color of pixel 3 az? | a2’ Index color of pixel 2
0004h | as® | as? Index color of pixel 5 as® | as? Index color of pixel 4
0006h | @7® | as Index color of pixel 7 aes® | as Index color of pixel 6
0008h | &¢® | ae? Index color of pixel 9 as® | as’ Index color of pixel 8
000Ah | @1:° | @Qu? Index color of pixel 11 A10® | A10? Index color of pixel 10

adaly 0A 01 1A 11/321 2A 20/321 3A 100%

LT7586All_DS_CH/ V1.2
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6.1.4 12bpp * i QW& 'A'Oa a RGB4:4:4:4

6-50 12bpp 3 1 QW& A'Oa a RGB 4:4:4:4 B

Addr  [Bitl5 |Bit14 |Bit13 (Bit12 |Bit1l [Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | ac® | a2 | act | a°
0002h |a: | a2|at|ar°
0004h | a2 | a2 |ast|ar
ooosh | as® | a2 | ast | a
ooosh | af | a2 |as|ae
000Ah | @s® | @as? | ast | as?
adalala’y 0A0 1A2/321 2A4/321 3A6/321 4A8/321 oot 12A24/321 13A 26/321 14A 28/321 15A 100%.

6.1.5 32bpp 31 QW& 'A'Oa a RGB 8:8:8:8

Addr Bitl5 | Bitl4 |Bitl3 |Bitl2 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

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

LT7586All_DS_CH/V1.2
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?
7. LCD
LT758x "HY 16 24bits RGBi £# — j T 24bppe RGB 8:8:8Z 16bppe RGB 5:6:5 & 0 i 8bpp
€ RGB33:X @& y | @ PR RGBI £N3N ~ TFT —i @ O+ LT758x@LCDQQ4 MZ
RGBEQQbi A~ 1 MCU!' @ | &+ REG[01h] @ibit[4:3] = h 16bits & T 24bits v a

7-2j a 3 N @ LT758x A"HY 5 RGB'QQ

7-10 LT758x LCDO A ] z RGB" AO

TFT-LCD RGB 0 A

LCD A"OM , ,
REG[01h] bit[4:3] = 10b REG[01h] bit[4:3] = 00b

€ 16bits ¢ € 24bits ¢

PDI0]
PD[1]
PD[2]
PD[3]
PD[4]
PD[5]
PDI6]
PD[7]
PD[8]
PDI[9]
PD[10]
PD[11]
PD[12]
PD[13]
PD[14]
PD[15]
PD[16]
PD[17]
PD[18]
PD[19]
PD[20]
PD[21]
PD[22]
PD[23]

LT7586All_DS_CH/V1.2
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O
7-20i WyMu LT758x Ua i v RGBAO
y M LCD A"OM RGBO A A . ¥ i e
PD[23~0] R:G:B = 8:8:8 16.7M°
LT7586 PD[23~ 19], 1280*1024
PD[15~10], | R:G:B =565 65K *
PD[7~ 3]
PD[23~0] R:G:B = 8:8:8 16.7M °
LT7583 PD[23~ 19], 1024* 768
PD[15~10], | R:G:B=5:6:5 65K *
PD[7~3]
PD[23~0] R:G:B =8:8:8 16.7M °
LT7580 PD[23~ 19], 1024*768
PD[15~10], | R:G:B=5:6:5 65K ”
PD[7~3]
i gf LT758x .,  TFT-LCD@i A#Hz g1 ~ i @PDQQ4Iv wé&~ PCLKRWE®mH 3N
VSYNCf ~ 2§ 3N HSYNC: Wa ¢ 3N RWQQAE 3N PCLKE ' §+ REG[05h] [06h] A
hi vav 41l 3M 17V @) &+
VND
— VPW —sfe—sle—— VDH —»f¢—— vsT —»
VSYNC —— i —
L L
HSYNC U
PD (Line#ny—————----- {Line #1Y  Nine#ny————— .
PDE ______ : ’_Li, ______ J_| ______
! ——————————————————— |
HSYNC
I: HPW =I= HND =I< HDW =I< HST —>|
ek JUUUUUUUUUUUUUL JUulUuuvUyuuruyuuy
PDE | |
PD ( Line #1 RGB Data )

f 7-10 TFT-LCDRGBO A QZ §

LT7586All_DS_CH/V1.2
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o
8. & nA
8.1 & 'Ya ColorBar B & ~
LT758x w& Ef € ColorBarZ 1 ~ 1 i1 ' @Ywi ~ 4 £ 12 HE i Xj Tl T né a
+ h| &+ REG[12h]bit5=1
#1 ~ #3277 #RE212 3 JR(00h), G(00h), B(OOh)
#33 ~ #6477 BRE812 T J9R(00h), G(0Oh), B(FFh)
#65 ~ #9677 BRI 818 2 W9R(00h), G(FFh), B(00h)
#97 ~ #12877 BRIt 1252 R(00h), G(FFh), B(FFh)
#129 ~ #16077 s 1% 2 R(FFh), G(00h), B(00h)
#161 ~ #19277 i 218 2 HR(FFh), G(00h), B(FFh)
#193 ~ #22477 BRE8i2 T NR(FFh), G(FFh), B(OOh)
#2205 ~ #2567 BRE818 2 NR(FFh), G(FFh), B(FFh)
(EBEBLF8MERE)
BE—1T
f 8-10 @& 'Ya ColorBar B & ~
E REG[12h]bit4€ VDIRZ W OH1 T ~ t WAD GiEf € bi g1 E VDR 1IHI T~ [ Ab @E

T ebi g

f 8-20p 2 "H= v & Ya ColorBar B &~

LT7586Al_DS CH/V1.2
|
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8.2 w ~ Main Window

41 1| &% REG[14h] ~ REG[IFh]Z ' @h® LCD3 12n A i ! X hBja@l "~ A ni
WJd+ 3 17 i &+ ¢ REG[20h] ~REG[29h]Z A£F X Oj 2 @Ad" nu 1 [ ~j a Gigd

8.2.1 Hf 44w

T ~npérr Yél ~@ig 162! @QUénr NWg,4_ *+ g’ ' 3 F" ht eebgi’ '
8004801 /ET 65K* & 16bits{ 1 [ 128Mbits | ~ f&i | Q& QG® 2LA g A Ny

g, 4 WQ =€ 128*1024*1024 { /& 800*480*16 { = 21.8

bgid® ' w 10206001 AT 16.7M ° € 24bits{ 1 p 128Mbits | ~ fé&i ! @& O&® 9AGU A’
nx

g U WQ =¢ 128+1024*1024 { /¢ 1024*600* 247 = 9.1

LT758xp gu | "~ née o hzageCanvas{ 9% Dy J zgKymsTA 1, ht a HO
hTA 1. b v 6| &+ REG[50h] ~ REG[5Eh]

CVS_IMWTH

A
A\

CVSSA o

(AWUL_X, AWUL_Y)
I [ 2

AW_TH

T EMEE (Active Window)

“— AWWIH — >

[EENE (Canvas Window)

f 830zfjsl - H

LT7586Al_DS CH/V1.2
|
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822 . dzdaa w ~“f 94

igl " guQQ T~ ngésp LCORWi T~ 3 1gumly gy
'
B EEE L HHCVSSA)
REG[50h~53h]
l -
p . B EER A MISA)
B EEESE(CVS_IMWTH) REG[20h~23h]
REG[54h~55h] l
- ™
157 = B E B E (MIW)
i BETIEED: B REG[24h~25h]
ARy - BE - SE - BREE
REG[56h~5Eh] l
p
p l BETEEE EEXLRMWUL
BEHESAR R
REG[03h] bit[1:0] l
N (
N BEFEEAL EEYLIRMWULY)
Yes REG[28h~29h]
No - l
BEETEAEEEE
=N REG[10h] Bit[3:2]
Data Write to REG[04h] l

-
RIBLCDRIRE BnERlEFE
REG[12h~1Fh]

IS l ™
2 E ERaIT E(Display On)
REG[12h] bit[6]

f 840, dzd w ~f U4

LT7586All_DS_CH/V1.2
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8.2.3 "He ~f U

3 1Al ~ g i h| &+ ¢ REG[20h] ~ REG[29h]Z | "O1 CX% | 11 éws hT ™ p
enWguAd Nu &g T, r1igi h3 1gGlyy

p
e EEE R MISA)
REG[20h~23h] MISA

!

12EEEEEEMIW) P )1 —
REG[24h~25h]

(MWULX, MWULY)

l MISA
p (MWULX, MWULY)

REFTEAEEL EAXLIRMWULX)
REG[26h~27h]

}

-
WETEBEZ EBYRIRMWULY)
REG[28h~29h]

!

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

MISA

(MWULX, MWULY)

SDRAM
(Display RAM)

f 850 H& "Hw ~f 4

LT7586All_DS_CH/V1.2
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O

8.3 © A~ a Picture -In-Picture € PIP(
LT758x "HY2 A2 1 {1 BT N@2D1 1 p331 i! @oé DI T 71 &j s A0
1 oEig, i QQ b 1Al le PIP-17 /) A1 2g PIP-20 1 Gh  waaa 1 1 hI ™ pa
A 2 Ti
Yol " WX g3 % % > 8 E x % >PIP1>PIP2 > Main
1A1 1@2nmyJdi | &+ REG[2Ah] ~ REG[3Bh] /6 REG[11h] h 1 A1 1ml a1 2 1A
17 a@) &+ 1 Wi QREG[10h] bit4 | "OREG[2Ah~3Bh] T 3 A2 1&2 A2 2 13y QI Gp
Ar Altio X haal 18 wv'Q 12aA3 T1znmkDyJd’ '"ptWiT 46d1
R N B =TT
R3 171 LT758x! @'HYHbAI A2 11 &3 A1 17HY Tl PIPROP & A ®
831 * A* aPIPB ~ v H

I "2A230 haaldgid Dyt 3A13QgGUKY 3A2T 7 XIYd% 2 A gl XYd %

1A 17 @ 3A1 1KY mIALI 1 Yyl éwiigl haaasi~ Mz 3 1@lyy

P
EEPIPSEIRTE
REG[10h] bit4
A4
4 s
2 EPIPFLE AN E (PISA) B EPIPHE S E(PWH)
REG[2Eh~31h] REG[3Ah~3Bh]
P v - v
"E T % 4 MAER
REG[32h~33h] (PWDULX, PWDULY)
REG[2Ah~2Dh]
- v P v
IS EPIPIIE A _F AT i _
mzﬁmf f vaﬁf)ﬁ BEPIPIELEFE
REG[35h~37h] REG[11h] Bit[3:0]
A4 Y
ZEPIPHL B B2 (PWW) B EPIP1/PIP2 A B AR
REG[38h~39h] REG[10h] Bit[7:6]

f 8-60° A* aPIPB ~ v H

LT7586Al_DS CH/V1.2
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< MIW >
MISA
(MWULX, MWULY)
(HDWR)
PWDULX, PWDUL
i (R T0E
’ 1
! 1
(VDHR) 1 :
: 1
| 1
[ i
e e e R e O e s L,
ﬁ
é
PIPHE LCD EREH
SDRAM
(Display RAM)
f 870" A* " @&

LT7586All_DS_CH/V1.2
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832 * A ~@&a H4jf 4y

R’ wWPPT " LYygsg 1! @ 21a1 1! @4* h PWDULX /b PWDULY[ v wd p
LCDT ~ Ri @y J1 & h PISA PIW PWIULX PWIULY ! @~ @A T~ @h adgiyglt P
VAj howépl " néadly Mgd QQi T ' @QEVD S ¢ T~ p2adabiigd 1 @eD
T~ A3 1m A3 Al 113A2 1! Q4" " ®1I A giyJe PWDULX /b PWDULYZ T T

Tjoamin oAl gl

PR ¥\ —
MISA (PWIULX, PWIULY) = (X1, Y1)

(MWULX, MWULY)

(HDWR) N A
(PWDULX, PWDULY)

(PWIULX, PWIULY) = (X2, Y2)

B

PISA

(PWIULX, PWIULY) PIP 5

X1, Y1) %2, Y2) 043, Y3)

A B ‘ (PWIULX, PWIULY) = (X3, Y3)

SDRAM
(Display RAM)

LCD EREE

2l
B

f 8-80 "H A* ~ & H

LT7586Al_DS CH/V1.2
|
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84 H j 4

WLCDT © 1 Ywbextes L=axi 1 CADR | T ogd@ aAAéed E3i v MCU
"Rl “pgéHy 171 . X' € Rotatel b 4 e Mirror o Hi ! @ | &v  Jow3i
M7 g émAb L T 7 MCUT T/ nGEH

REG[02h] bit[2:1] T w& 31 1~ V@i e Ab i | &7 1 EQpNg¥WAHT « TAPi bi "1
g 8-9 g 8-12WE VDIRa REG[12h] bit3 B =0 Hi j 2 GIAb JT ~ GG}

00bx t AL t @ | Ai ¢ D&

OlbxL At t o i Aiet W
10bxi Ai + @ t AlegbL ™ 90XhitW
11bx i Ai + @ t ALegbt ™ 90

f 890, dbuf A'O® | H & @& Qo REG[02h] bi[2:1]=00b B

R REG[02h] bit[2:1] w 00b HI TH ©F ~ g QQxt Lt awi i1 ' @l ~=ig ~
sDgd

h REG[02h]bit[2:1] W 0lb H1 = " g4 QQxL t+ o xi 71+ %I ~GgdNhT 1 W
4 X

08¢\Tl

B

LT7586All_DS_CH/ V1.2
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h REG[02h]bit[2:1] ® 10b HI ~ " g4 "QQxi i+ a9 xt L1+ %I ~ Gigyq NT b L~
MW: W X

f 8-110, dbuf ACe j H & & Qa REG[02h]bit[2:1]=10b B

h REG[02h]bit[2:1] W 11b H1  ~ " g a ki it oWt Lt %l ~gdNibt’ ™ 90 x

f 8120, dbuf A0 j H & & Qo REG[02h] bit[2:1]=1 1bp

LT7586All_DS_CH/V1.2
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@ 8-13 @, 8-16 RE VDIRo REG[12h] hit3 B =1 Hi j a @Ab JT ~  @Ee" X

rLa2gse
f 8130, dbuf A0 j H & & Qo REG[02h] bit[2:1]=00b B

98S/11
f 8140 duf AOej H & & Qo REG[02h]bit[2:1]=01b B

f 8-150, dbuf ACe j H & & Qa REG[02h]bit[2:1]=10b B

LT7586All_DS_CH/V1.2
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f 8160, dbuf A0 j H & & Qo REG[02h] bit[2:1]=1 1bp

LT7586All_DS_CH/V1.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -71-



JLT7586/7583/7580 TET-LCDAf &~ 0 | o
9. "y1f 40

91 * gEj/ gE

LT758x 'HY2 k /b3 €k @i T 1 MCU E hkai ¢k ik Oc REG[7Bh ~ 7TEh] @k &1 k &
~ &EEg REG[77Th~ 7Ah] 3 k| @ ° & REG[D2h ~D4h] Z 1 2 'H"Yh REG[76h] bit[5:4] w 00h1
wo pAkakl T eREG[76h] bit7 =121 ~ LT758x8hpzgi 1. ¢kai ki O @ h
REG[76h] bit6 =1 Mk aT ¢kY 1 »@WOA + %MCUj 1 & AOos Ny ds A
VY T " né ¢kéd ~&EEir GakéH N “EE@®) év ha abegRl=

R2! S R

(DEHR, DEVR) / (DEHR, DEVR)

f 9-16° q9,j "/ g

1km) ¢k@ly gbitaH fY hoik Qo pTA 1e Active Window Z 7

( ZEBFSHE RS DO R LR ( ZEBEFSHE RS DO R
(DEHR, DEVR) (DEHR, DEVR)
REG[7Bh~7Eh] REG[7Bh~7Eh]

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

s l ™y s l ™
BEEFIFERNEE BEBFSHERAEE
REG[DZh~D4h] REG[D2h~D4h]

) | ) |

i EEFEER RIS i EE R SRR IS
REG[76h] bit[5:4] REG[76h] bit[5:4]
Y Y
s ™y s ™
12 P S EE i E A ME B EEELONERSHER
REG[76h] bit6=0 REG[76h] bit6=1
) | ) |
MITEEF S HEERF WiTEREF L HKER
REG[76h] bit7=1 REG[76h] bit7=1

f 9-20° g "/ g"[ f
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9.2 ° EM

LT758x "™HY2 Y4 1 T 1  Xo h 'Yd Gk Oe REG[7Bh ~ 7Eh]Z | Y4 @ ~ &E¢& REG[77h ~
7Ah]T 1 Y4 @ ° ¢ REG[D2h ~ D4h] T 1 a2 'H"Yh REG[76h] bit[5:4] w 01b @ h Y4 1 &k Gy 4
1 4 @ "OREG[76h]bit[1:0] 1 wo k VA g1 | REG[76h]bit7=11 ~ LT758x6 hpz gi 1, MZ
GEYA4 1" Lo MCUCG @Y “ 1 »@i0A1 + Gp RWi hT = 14 ¢k

R2

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

f 9-30° EV| 1/4/ g

1°Y4 2 vagkwly gbiiaH fYYl hikOo pTA 17

( 2E B A0 P 0 B AR ( B B P B AR
(DEHR, DEVR) (DEHR, DEVR)
REG[/Bh~7Eh] REG[/Bh~7Eh]

a BERRERE/ R 4 EERENE/ RS
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7AR] REG[77h~7AhR]

. ! L ' .
REMSOES BEmSnEe
REG[D2h~D4h] REG[D2h~D4h]

) | ) |

FEEEEM S TA SEREEMA A
REG[76h] bit[5:4]=01b REG[76h] bit[5:4]=01b
) | ) |
BEREER— R EEEEER— RS
REG[76h] bit[1:0] REG[76N] bit[1:0]

. ! L ! .
EFEEENEHE EFEEEE LA EER
REG[76h] bit6=0 REG[76h] bitb=1

' l ™ e l ™

nASHE RTE/AEER
REG[76h] bit7=1 REG[76h] bit7=1

f 9-406° EMj U4/ gv [ f
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TFT-LCDA4f &~ 0O

—(3

93 * WE

LT758x1 ~ & Hi

5~ & ° heREG[D2h ~D4h]Z 1 wo pg"Yh 1’

X0

i REG[76h] bit7 =1 1

M~ ey * |

B g

1~ ewly gbivaH fY~é© Dy J bl

» B850 A

h~é

Y LT758xNhpz gi 3,

Dy J e REG[68h ~ 6Bh]

(DLHSR, DLVSR)

(DLHER ~ DLVER)

BRm

f 9-50° WE

MZ G

T éd

§ J &€ REG[6Ch ~6Fh] Z 1

piig, @ T ~ & REG[76h] bit[5:4] % 10b1 X h &
g a2~ O

h REG[76h] bit6 = 1

Hio pTA 17

a TR MRS S AR AT h (" 2R IRE S AT B
(DLHSR, DLVWR) (DLHSR, DLVWR)
REG[68h~6Bh] Y, REG[68h~6Bh] Y,

d B TEER TR T A AR B (" BRI E AT B

(DLHER - DLVER) (DLHER ~ DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]

e I e Ty
BEER NG BT
REG[D2h~D4h] REG[D2h~D4h]

- l J - l /
- ™ ' ™
B EEEESR I RS EESH I
REG[76h] bit[5:4]=10b REG[76h] bit[5:4]=10b
) l L l .

B R A EERIME A SN oL 2
REG[76h] bite=0 REG[76h] bitb=1
A l / A l /
e I e Y
ATEER RTES
REG[76h] bit7=1 REG[76h] bit7=1
- J - /

f 9-60° WEuw [ f

LT7586All_DS_CH/ V1.2
|
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94 ~ M ¢

144 H  Xo h414 Dee REG[68h ~6Bh] 4 4J ¢e REG[6Ch~6Fh]Z =44 °
€ REG[D2h ~D4h] 1 @w® h REG[67h]bitl=0 “Yh w31~ 4 41 Xhk 0 REG[67h] bit7 =11
LT758xNhpz gi 1 44

1 da@mlygbicaH fY4a@ Demwd eo pTA 17

a B TR ER ORI S AT
(DLHSR, DLVSR)
REG[68h~6Bh]

A 4
a BRSBTS AT
(DLHER - DLVER)
REG[6Ch~6Fh]

A 4

RELRIES
REG[D2h~D4h]

h 4
RERFLRINE
REG[67h] bitl=0

A 4

WATEZER
REG[67h] bit7=1

f 9-76° M@u [~ f

LT7586All_DS_CH/V1.2
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -75-



¢V LT7586/7583/7580 TET-LCDA§ &~ 0
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95 “ ¢ E

LT758x1 s & Hi MCU Xo hs éwi3Aceyx e le REG[68h ~6Bh] e 2¢ REG[6Ch ~
6Fh]l e 3¢ REG[70h~73h]C = * ¢ REG[D2h~D4h]Z 1 wop h1 gémws & REG[67h]
bitl=1 Xhk 0 REG[67h] bit7=11 @ LT758xNhpgzgi 1 s & h REG[67h] bit5 =1 !
Ms &y * | »@EoA

m2 m(DLHER - DLVER)

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

f 9-806° ¢ E

1°s ewwlygbiiaH fYs éel ep2 230 po pTA 17
a BE=EFA S 1R N[ BE=AFA S 1A 0
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]

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

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

s l ™ ' l ™y
BE=BROHRE BEE=AFNERS
REG[D2h~D4h] REG[D2h~D4h]

) | ) |
BERE=ARIA EERE=AMIE
REG[76h] bitl=1 REG[76h] bitl=1

) ! . ! .

EEEEDE=ARIME EEEETLN= A
REG[67h] bit5=0 REG[67h] bits=1

) ' . ' .
WTE=EF nTE=AEF
REG[67h] bit7=1 REG[67h] bit7=1

f 9-96° ¢ Ev [ f

LT7586All_DS_CH/V1.2
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—(3

2

96 * g WE

1k -

& X h

¢ REG[77h ~ 7Ah] C

D ¢ ¢ REG[68h ~ 6Ch] {

J
" ¢ REG[D2h ~D4h] {1 @@
11b1 Xh k 0 REG[76h]bit7=11 wpzgi 6h1,. k ~éra" O @

¢ ¢ REG[6Dh ~ 6Fh] ¢

ha' g é&mk

k ~é& ~ &gE
& REG[76h] bit[5:4]
R REG[76h] bit6 =

1Mk ~éy “ 1 »@uA 1 ga RlM £E1 R2H - £&E
Eltirg-_ ——
| ADLHSR, DLVSR) R2,
! (DLHER - DLVER)
s - )
HERm
f 9-100° ¢, WE
pZtited e XQ DeXCo 22e2 £E +1C1ed pYQ De Y o #:g 2
+11 hk ~ @1 Demd eo pTA 179 ¥ Ta k ¢ @ily g x
( BEREREEHRESLE ( BEEAEFMRESLR
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]
( REERREFNE R (( RERAEFNE R
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
= CEENE/GEEELLA - ELLB) REEENE/GEEELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]
) ! ) }
BEEARBHNRE B EERBHNRE
REG[D2h~D4h] REG[D2h~D4h]
-
R EE RS R EAERH A
REG[76h] bit[5:4]=11b REG[76h] bit[5:4]=11b
) } ) }
BENE A EEAERIME BEGEESLNEREY
REG[76h] bitb=0 REG[76h] bitb=1
-
) : ) !
MTEE R WTEE BIER
REG[67h] bit7=1 REG[67h] bit7=1
- J

f 9-110* g WEv [ f
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10. wd € aoaBitBLTB

LT758x 14 2D Nee A'HeBTE | ' Qut Nnee @' p'YAnNne QQJT .« PR e "HA

AL LT758x ] G8BTE 1! Q" € i ! Q@QUup MCUSBN 2 + % AN 3 1 BTE G
T mHA WA
p At BTEI T e | £ G0 "'O"Yh @ BTE"HA WA w2 "HAI @ 1+ vai A Mz

j a @z y 1 LT758x™HY 164 x "HA & RasterOperation € 1~ ROPZ 1 [ 0 M/ BM! @Y »

GIROPAT 1 4+ 4T BTEI | @x "HAI A1 §' @ ~ j a @iz71

MCU ' @&t s1 BTEO. 3N/m TAA, BTE'E '~ b &1 & n BTE'6' @
BTE_CTRL® REG[90N]C bit4 T " 61 é+ e STSR hit3é  ° NA| 1 £ &' @sT. T1AAI
E® TAAINT#F 1 Hi ' @A AT %l €+ REG[OChH] AA?T 01 G T4 i INTHAA3ZN O
i MCU®DEa A 30
10-10 BitBLT » § 1 4 &
BitBLT s | 4 &
REG[91h] Bits [3:0] BIBLT U | °

0000b MCU Write with ROP.

0001b CET

0010b Memory Copy € move { with ROP.

0011b C e

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 Fille w/o ROP ¢

1101b C A

1110b Memory Copy with Color Expansion & w/o ROP (

1111b I\R/Ign;;ry Copy with Color Expansion and Chroma Keying € w/o

LT7586Al_DS CH/V1.2
|
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10-20 X 0| 4 & a ROP Function B

ROP Bits _ _

REG[91h] bi[7:4] Boolean Function Operation
0000b O¢ Blackness(
0001b ~S0C ~S1 or ~ € SO+S1C
0010b ~S0C S1
0011b ~S0
0100b S0C ~S1
0101b ~S1
0110b S0nS1
0111b ~S0+~Slor~ € SOC S1C
1000b SOC S1
1001b ~g SO0"S1¢
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b le Whiteness

Y o
1.p ROPI i1 SO0 Y| 0v AOe Slo Y| 1+ A"0Oe Do xv "~ v AO

2. For pattern fill functions 1 the source data indicates the pattern data

i Eo
b* ROPI'T hwCh y @M QQD=r ¢ 08/QQe D=S0C
b ROPI'T hwmEh y @4 QQD=S0+S1
b ROPI'T hwm2n y @M QQD=~S0 S1
b* ROPI'T hwAh y @M QQD=! ¢ 1@QQes D=S1¢

10-30 @1 Y R4 & a Color Expansion Function

Start Bit Position for Color Expansion
ROP Bits BitBLT Operation Code =
REG[91h] bit[7:4] 1000/1001/1110/1111

16bits MCU 0 A 8bits MCU 0 A
0000b Bit0 Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3

LT7586Al_DS CH/V1.2
|
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Start Bit Position for Color Expansion
ROP Bits BitBLT Operation Code =
REG[91h] bit[7:4] 1000/1001/1110/1111
16bits MCU © A 8bits MCU 0 A
0100b Bit4 Bit4
0101b Bit5 Bit5
0110b Bit6 Bit6
0111b Bit7 Bit7
1000b Bit8 Invalid
1001b Bit9 Invalid
1010b Bit10 Invalid
1011b Bit11 Invalid
1100b Bit12 Invalid
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bit15 Invalid
10.1 "HBTE ¢ Yy
ROP@ S0 S1 D! @ hédyY®inésxt p! N ROPI T 1 0o X“Yh [ noEs W[ ~

Dy J
A so@ig x| &+ T REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h], REG[99h],
REG[9Ah], REG[9Bh], REG[9Ch]

A sSiwis x| &+ i REG[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[ALh], REG[A2h], REG[A3h],
REG[A4h], REG[A5h], REG[A6h]

A Duilg x | &+ i REG[A7h], REG[A8h], REG[ASh], REG[AAh], REG[ABh], REG[ACh], REG[ADHh],
REG[AEh], REG[AFh], REG[BOh]

LT7586All_DS_CH/V1.2
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10.2T & 1 ¥ /] E a Color Palette RAM

LT758x v ®E® ° " né1 3 T wén 8y " eAphaBendZ 1 i 4+ VA E °° pgé!
@é “h® EcRealColorl 1 bg 10-1A" w ° > ngé1 T 64*12bits BISRAM + W MCU %K~ 3
8bit1 + %Ry QKQ VHI E G Low4bits E ° ° 3 RAM R E-R non Ar H
REG[03h] bit[1:0] = 11b | 6 h MCU A" 128bytes Dp h°  E ° ~pgéi! @vag 10-2 L
\

R G B
4bits 4bits 4bits

f 10-10 T WJE

RV ERE SIS RERE

REG[5Eh] Yes
A S

v No
/ B
B ENERERIEER S —
REG[02h] [ E_.x}\ﬁ%ﬁ%liﬁ }
o v, Data Write to REG[04h]
Y
e ™
I EEERET
REG[03h] bit[1:0] = 11b
\ J
A 4
GERIEEAEN
REG[04h]

f 10-20, ¢ X Hi & 1 w[ f

LT7586Al_DS CH/V1.2
|
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103 EAJJE H

p hoy BTE' @Q&T N @A | M/ O " @M Gy &6 Aén 7 @ge 87 ~ &niEA | x
LT7586
SDRAM

S SO AEEHTE |/

SOX/S0Y — | L

B Al v — g
BitBLT

Tt 1t
l

S1X/SLY — | | —
1

B9 DT iEAE

DT_X/DTY —| B TE HiG

BTE Process Direction

f 10-3cEANET £

10.4 BTE "QH, 1 a ChromaKey B &

"""" “ & ChromaKeyl b A @ 1 BTENh [ ¢ 0s SOZ 0™ | &+ @id

------

woéj hNe ©Mgé @ @ & G0 *

o O

o9}
> m
Q'_’ >
,D‘l
(@)

e
Q &

&

p>3)

nY[|Ft +m2561 Q¢

Source O Red % REG[D5h] hit[7:5]
Source 0 Green s  REG[D6h] bit[7:5]
Source 0 Blue % REG[D7h] bit[7:6]

>

nY[t $m65KT Qe

Source 0 Red % REG[D5h] bit[7:3]
Source 0 Green s  REG[D6h] bit[7:2]
Source 0 Blue %8 REG[D7h] bit[7:3]

>

nY +m®16.7M T Qe

Source 0 Red % REG[D5h] bit[7:0]
Source 0 Green s  REG[D6h] bit[7:0]
Source 0 Blue %8 REG[D7h] bit[7:0]

LT7586Al_DS CH/V1.2
|
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TET-LCDAf & 0 1 o
10.5 BitBLT n A
1051 1R X 0Ol v MCU, o
E REG[91h] Bits [3:0]= 0000b AMCU JQQ ngéadl i1 E' Qur MCU =l " fé
Gy h® JVEQQ @JT x & ROPLHA! 1 @injéa BTE & 16Y ROPI E BTEA
HY " Qs @y é Hi hs 0 nx \V 17 g' @Qé&~r1 ¢ 06 SO0 * MCUWEI %, &

T E POP| &+ & REG[91h]Z bit[7:4]

MCU

\a ‘

AR 0

f 10-401 R X

AT ey 2z Lygbix

P
EES1RHEHEHH(S1_STR)
REG[9Dh-90h]
) |

B ESIEEFEE(SL WTH)
REG[ATh-A2h]

|

(" BESIEOE LAXY 4R
(S1.X,S1Y)
REG[A3h-AGh]

1= E B ARG i (DT_STR)

REG[A7h-AAR]

G OxoC é ©id *

LT7586

BitBLT

- R 1

- SR

)

1% EBTEEZREE(BTE WTH)
REG[B1h-B2h]

}

12 EBTEE &S E(BTE_HIG)
REG[B3h-B4h]

}

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

}

1= EBTE,ROPIIAE
REG[91h]

|

1%E B EEEE DT WTH)

}

12 EBTE Enable

REG[ADh-BOh]

REG[ABh-ACh] REG[90h]
B gﬁf’“’féﬁ? 24T e =IN=L"
— - REG[04h]

f 10-501 R X

ol v BTE. di &

LT7586All_DS_CH/V1.2

MCUBAEIE
Data Write to REG[04h]

BTEHIES?
BTE_WTH * BRE_HIG

ol v BTE, o f§
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1052 1R X% 0l v BTEJJE!

E REG[91h] Bits [3:0]= 0010b1 A1 T Nhx"Yh @y ér o0 ns ¢  ANe "Yh Gl é ~ GEn s A
"HA! @ NMCU/ nH 1 aw”"néQQs ANG yi1 %I i @JT 169 % & ROPZ "HA
i g, e E POP| &+ & REG[91h]Z bit[7:4] & Ox0Cé @il

LT7586

- IR0

- AR

- Sl X1

2
|
=

f 10-661R X 01 v BTEJJEY T A&

g 10-771 %1 T e LY g1 MCUT @s! BTEO. 3N . BTE'E ' ° g 10-8e8 LY g1 MCUT
@sT. TAAT, BTE'E '

)

. s 5 e Y
WESOEERE - -
B R e i EBTEE (RSB (BTE_HIG)
e REG[B3h-B4h]

}

' s ~ Ve ~
RESIE&INS - N
(RSB /R /= L FEXY ) S

REG[9Dh-A6R] GEEIEI]
) |
CERNHEERA "
(kA L XY 1 ‘ngggi)";b'e
REG[A7h-B0Oh]
" ™ b
1BE 0,51, D BEEE
REG[92h]
) I
- ~
12 EBTEEEE R (BTE_WTH) ( - )
REG[B1h-B2h]

f 10-7c1R X 01 v BTEJE! [~ §f ailp

LT7586All_DS_CH/V1.2
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s o i ( A
BESOEERR on e
(EBUash /B /7 E XY ALAT) lgﬁigg[gfr:m
REG[93h-9Ch]
( ZESIEERE t 8% Interrupt BEE )
(RE4E At /B8 /72 EFEXY A44T) RREG[DBh] bFi)tz —Hlb
REG[9Dh-A6h] _
( BEEKEERE : 12 %EBTE Enable |
(RRYAML /B /7 XY ALAT) : REG[90h]
REG[A7h-BOh]
- ™y
ZESO, S1, D EEEE
REG[92h]
- l 0
= EBTE BEEE - 58 Ehk g
REG[B1h-B4h] REG[OCh] bit2 = 1
( ox )

f 10-801R X 0l v BTE/JEY [~ f a2pB

LT7586Al_DS CH/V1.2
|
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(7 LT7586/7583/7580 TET-LCD A § &~ 0

O
10.5.3 1 R ChromaKey " MCU _  d
E REG[91h] Bits [3:.0]=0100b1 (I A MCU 3QQ & ©# {1 /1061 BEMCU T A
pE” JWWQQ @mr © ChromaKey JT1 b MCU ™ 3QQmr “7 21, 3S0QQh6 X
g aw °T hppEWH Edfnjurxlgg® #&rXdaubb ' 01A° TOPO T 1°
GH 4t 04T w7 @ oy %l T 7 1 ®wigdT AN @WTOPL A j h ~ jé

A H A1t A o1 BTEA"HRA'YO T8 MA®QQ " bwBi 11 ] HYx & ROPL

x ~ a

"HA vai g~ 3Y2zLyy

MCU LT7586

SDRAM

SHIXE

HeR0

f 10-901 R ChromaKey " MCU, di £

)

127EBTE Enable
REG[90h]

(I /R R/ XY 4T
REG[A7h-B0OR]

|

BESO, S1, DEBFEE
REG[92h]

}

e ™
REBTEEREE - & MCUEAZUE
REG[B1h-B4h] Data Write to REG[04h]

!

RERED (Chroma key)
REG[D5h-D7h]

8 EBTE, ROPII&:
REG[91h] ( &R )

f 10-1001 R ChromaKey " MCU . df f

‘ EEBMMEERE ‘ [

BTERIEST?
BTE_WTH * BRE_HIG

LT7586Al_DS CH/V1.2
|
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1054 1 R ChromaKey " JJE!
E REG[91h] Bits [3:0]= 0101b1 %I T ' @¢ AN “Yh@G@yér Ons & Gns 1 af ¢ mw o
QQI pl " néijad@ns: Xhpe ANGE Yah% [ 041 QQmwr ° & Chroma Key G
1 Eba 2aH jo" @pé @BMEQQ N, 7 8T mrn °7 a d@h "In aw C oG
hpgoEWH Edfnjurxlgg+ FREGSDUEDSN][ A [ 01" @M T géml ¢ 3 e
b r o0 T4 1w *CF G147 mm oy %l 17, ®Wg 6T AAN° BTOPL 1° wa
" h T néa I 1] HYx & ROPZ "HA vai g~ 3Y2zLyy
LT7586
SDRAM
AR
ToR| |

EhIK
BitBLT

g
%

f 10-1101 R ChromaKey " JJE{ 1 [E

(" CESORERE
(ERta ML /EE /A RXY AR
REG[93h-9Ch]
- ' A ™
ErERNNEERE o
RUAM S/ XY AT BEBTE, ROPEIAS
REG[A7h-B0Oh] e UL
' l oy ' l ™
BESO, D EEREE S EBTE Enable
REG[92h] REG[90h]

REBTFERREE - BE
REG[B1h-B4h]

!

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

f 10-1201 R ChromaKey " JEt{ [  f

LT7586Al_DS CH/V1.2
|
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1055 1R % 0l vf -1 =

E REG[91h] Bits [3:0]= 0110b1 %1 T N  BTE"Yh @i é ns © | » "Yh @& 88 16*16 ¢,
€ Pattern Z | a 8*8 16*16 4 M GEig,] T AT %1 1 T4 XUépnéa AlT O @JdT 16

¢ ROPZ "HA AlT! @p "Yh@nst ¢ g 1 bd 074 i i gQ88gl wel
POP| &+ g REG[91h]Z bit[7:4] & OxOCé @i *

f 10-130f — —4&

LT7586

SDRAM

- 2GR0

- iRl

BitBLT
= 1 DX

f 10-1401R X 0Ol vf -l 1 £

LT7586All_DS_CH/V1.2
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e LESOERRE
(Rl iR R/ XY AL
REG[93h-9Ch]
- l Y ~
EEIEETA n "
(BB XYL k‘iggé[gflf’]m“
REG[9Dh-A6H]
Ie l ™
REENHEEAR "
(RSB /A XY ALH) ‘ﬁg;@%ﬁb'e
REG[A7h-BOh]
re ™
{87 50, 51, D HBEE
REG[92h]
e l ™
127 BTE BB EE - B ( . )
REG[B1h-B4h]
|

f 10-1501R% 0l vf L[ f

LT7586All_DS_CH/V1.2
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1056 1 R ChromaKey " f -1 =
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