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i1~ MZ@iRGBO
Pin TFT-LCD RGB Interface
Name 11b 10b 00b
(GPIO) (16bits) (24bits)
PD[0] GPIOD[0]
PD[1] GPIODI[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]
78~74, PD[9] GPIOD[3]
222:2‘;’ PD[23:0] | 10 PD[10] | GPIOE[5]

PD[11] | GPIOE[6]
PD[12] | GPIOE[7]
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PD[14] | GPIOF[1]
PD[15] | GPIOF[2]
PD[16] GPIOD[4]
PD[17] GPIODI[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]

wi LCD Q' Q04 m» GPIO A HUF &b LCD Jw
16bpp | T WA , PD[18:16/9:8/2:0] h ©&m GPIOA{
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48 HSYNC o t Wapg N HSYNC i T GETFT LOi A _N )
LVDS PD E Ext_Flatinke REG[0Oh]bitl{ J w 1Hl h A’ h w DE
WA S%HEIHSYNC N wiw LVvDS_PD
49 PDE o LCDr wA"O4 /A C\W
%3N® 16 T TFT DI £EQQOOE& QQA 3N
2.7 GPIO3M
2-70 v IOA 3M
LTA7380 aila 110 nA Q

GPIO |/ d3M

GPIOA[7:0] % T 3 /01  PAD mDB[15:8] Hp | E & MCU
G 8y X WA & m £EWA H GPIOAE ! @ AT RAD

WAl U+ | énr  h

GPIO | /| d3M

GPIOB[3:0] & 1,3 N /b{ AOI WR#1 RD#1 CS# } Hip A
P MCU &awnAWAH PAOG . VWA 41 |

P h

GPIO | /| d3M

GPIOC[7] ® . "QQm PWM[0] Hip A D

26~19 | GPIOA[7:0] | 10

9,7,8,5| GPIOB[3:0] | 10

Ci

(14

45,
34,33, | GPIOC[7],
29, 28, | GPIOC[6:5], | 10
32,31, | GPIOC[4:0]

GPIOC[7]I T E ®p PWM @@ § 7 BHeT £1 ¢
GPIOC[6:0] /& {XSIO31 XSIO21 SFCS[1}#1 SFCS[0J#1
MISO1 MOSIi SFCLK}p AO 1 E @p SPIMaster & |

30
BHe T Ar PAOGE  wA!l U+ | é+ h
72, 55, GPIO , / d3M
71, 70, GPIOD[7:0] m PD[18, 2, 17, 16,9,8,1,0] Hup Ad 1 E ®p
GPIODI[7:0] 10 . . . L
62, 61, LCD RWQQO4 & 16bits HE T At PAD B w
54, 53 Al 4+ | éwr h

LT7580_DS_CH/V1.5
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7 LT7580

TFT-LCD 1§ & ~

1 74

b

-_—C

28 t Hj = 3M
2-801 Hj = 3M
LT7580 a) a /0 n A Q
M
/o t'H d3M
6 RST# oy |E RSTE=0H XhA'Yss 32AH v Q (1 LT7580 N
F1¢ygOA

“Y" o PUX Pull-up Vi "2

g PDx Pull-Down Vi 12 @NPXx NoPullj Vi i 2
29 - i@ 3M
2-90: Fj @ 3™
LT7580 ala I/0 nA Q
VL ‘
aCrystal B/ Q 3M (o
BAO 1ev O 1wmpy b 2 V3INIL EET @O
79 Xl [ . ) .
0 aiv H 3Nl @ % 3 b ' £ OSCZ. |
R 5MHz~30MHz e 1| & T 12MHz
a Crystal
80 X0 o . K . .
BWAD ie Vv O 1 W 0O 3 3N
2, 36, ] LDO12V - |
41, 52, VDD12 PWR y _
63 %i VDD12Abo vi A O0OWuF- Lok 5
J] 3.3V = ”— (o8
1 VDD33 X | PWR - . .
% VDD33 XAbOo vi AO0IuFe LDk 5
J] LbO33V: | o
% VDD33 AAlo ©vi A 1uF> A 01uF - Lak’
43 VDD33_A | PWR _ o
st j! @b VDD33 10 "1 i p I 7. Y € Beadl
T attNeéen
35, 38, 3.3VIIO = ”— d
39,44, | vDD33 10 | PWR |%i VDD33 I0Abo vi A 1uF> A 01uF. Lok
51, 73 s
81® VSS_C PWR [/]-= |0y
37, 40, .
VSS IO | PWR |I/O = iy
42
Y 1)o 3 LT75808Qs € ThermalPadZone Z1 0 1 VSS&{ GND p V¥ PCBup H

. by s .

© Levetop Semiconductor Co., Ltd.
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7 LT7580

TFT-LCDA1f &~ 0O

-_—C

3.z K9
31 @ 3 A
3-10: K 3 'A
T 3 AY 3 AT ® cH
Vbbp 2024 -0.3~4.0 V
Vin VI A -0.3 K VvDD+0.3 V
Vout D)4 -0.3 K VvDD+0.3 \
Po wz 1 & “500 mw
Torr TAOY, f -40 ~ 85 t
Tor TAJO, -40 ~ 1 05 t
Ter Geoy. b -45 ~ 125 t
TsoL W 1oy 260 1
Y oowsll 81y TA, bH Yade' fQq o TA, hTiYp . hoguwg
I T* Wi HXj HR3 » A, 6TY 2 ovQhe w1pTA, gXhp3 =Ah
ot 7y ol yopimr Larlov . Mz Ahii 6y Q .73 T
Y1 HTDEZOBTNri1~ w16l
32 - K3 A
YT o VDD33_A=3.3VI TA=25 1%
3-20: K3 ’rA
ToM 3 AY Y T "Ne|[vue|"2e | cH
Vbb33 A, VbD33 10 TA>aA 3.0 3.3 3.6 V
Cvop 3k 1 - 10 uF
lopr TA> L w” 1 50 mA
IsT 8 o L w” 1 15 mA
Isusp l-l,A o L w” 12 mA
lsLp S| L w” 1 5 mA
"o VDD Ramp Up
Trvp 201 H 033V 35 35 ms
Q j PLL
Fosc b eo0Ssct Vop = 3.3V 35 12 35 MHz
Rco VCO ' 200 400 MHz
TLock Lock Time W~ 2 50 us
CLKwpLL MPLL ' € MCLKC 0”1 25 133 180 MHz
CLKepLL CPLL ' ¢ CCLK 0”1 25 133 170 MHz

LT7580_DS_CH/V1.5
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0
Tom 3 A"Y Y T "Ne|vye|[T2e | cH
CLKepLL PPLL ' ¢ PCLKZ 0”1 125 30 100 MHz
. . HLMC HL55
Gm The Oscillator Cell Gain. 20.59 | 16.46 | 11.80 | mA/NV
DS[2:0]=b100
WA Mcu '
CLKsp SPI 3 ! 40 50 MHz
6H . &' & CMOS 3-State Output pad with Schmitt Trigger Input, Pull -Up/Down ¢
Vi1 v dHy 2 3.6 V
ViL JVHD Y -0.3 0.8 V
VoH . oYy 2.4 V
VoL . Ho ¥y 0.4 Vv
Reu i 7123 50 76 120 KF
Rep il 40 63 110 KF
V1p AL: A" H @ 6 1.5 2.1 \%
V1n AL: A+ =~ HoEE 6 0.8 1.3 \Y
Vhvs «D4q 200 mV
ILEAK ved L -10 +10 PA
VsLEw 2a9i "/ 4! 15 Vins
W~ 1xpn v " 71 VDD=3.3VI TA=25+ 1 A7 800x480 TFT R1 @ 8bit 8080 MCU
X £ - 16bpp <
O~ 2xK20kV g PLLOMhOEH | HA  @iH
Co
Il
1
o = o— L o
Q YN Il
Lm Rm é:“
f 3-1c° v a:
Gm_crits h ® %3 Y0 y M h A O W Gn  Me Transconductance 1 Gm crit! @k, 9 0
yod o« FT A N, T 1 bT A™ x
Gm_crit=4xESR xe 5 2 P x¢ CO+CL)?
. ESRi. Y0y@Mowi 2
. Com Sbymby Lok
. CLw S0ymbdy ho 2k
. Fw S0y@idy hod :
R, 3 k 0X3'YMh I Wy %e Gain_Margin { 0 %3 5& 0o Main_Margin = Gm /

Gm_crit¢ + Ta Gmi HDFuw’

LT7580_DS_CH/V1.5
________________________________________________________________________________________________________________________|
© Levetop Semiconductor Co., Ltd. Page -29-



-_—C

JLT7580 TET-LCDAf &~

3-30: ||
N oM " Ne Ty e "z @ cH
VDD33_A 2.97 3.3 3.63
2 Ad39
VvDD33_I10 2.97 3.3 3.63
0 0 TA>s VDD33 X 2.97 3.3 3.63
LCDi "~ v/ T
Ada LCD_Vi12 1.1 1.2 1.3 Y,
(LDO O/P)
RTCTAD a VBAT 2.7 3.3 3.6 \Y
3-40 3 A (Thermal Characteristics)
T 3 AY 3 AT ® cH
RpJC A X Junction to Case 3~8 t /W
RyJA A X Junction to Ambient 20 ~25 t /W
3.3 ESD3 ¢ —
3-50 ESD3 ¢ —
ESD N ToMm "z @ cH 34
Human Body Model HBM 4,000 \Y ANSI/ESDA/JEDEC JS001-2017
Machine Model MM 200 \% JEDEC JESD22A115C-2010
Charged Device Model CDM 800 Y ANSI/ESDA/JEDEC JS002-2022
Latch Up LU 200 mA JEDEC JESD78F.042022, @105t
Y op KT i HE K~ m ¢t Y I Ni b EGDOeyyt i tis
DTAI 3 1K~ A 2£NVVM

LT7580_DS_CH/V1.5
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JLT7580 TET-LCD 4§ &~ 6 f o
4. Q 3Mjt H

41 Q 3M

LT758039 0 2 1+°v U wé H ¢0ebi gl & T 12MHz &80 QW+ s & B PLL

> f1 A 083 Clock 3 N

Xl
| |CL1
AT
12MHz _:_ INV

REXT
I I ® M1 e—— toPLL
6 CL2 XO
f 4-10° =
LT7580: Qn 11 ® &4 3APLLD | @& 34H 3N

CPLL 0 f 1 CCLKe Core Clock? & MCUi1 # BTEA™H N gA"H & E DMA A"HE

B

T b AT 12MHz @) " % 96MHz
. MPLLof 1 MCLKe MemoryClock Z @@wé A 1~ & /A& 96 MHz
PPLL o f 1 PCLKe Pixel Clock w& LCDRWEGTA ' | 36MHz
LT7580
PLL Block
Xl
€7_“CL1 = -
( ) CCLK
J_ CPLL » To Core Logic
12MHz =3 S

MCLK

— To PLL MPLL » To Display RAM
cL2 X0
’—] PCLK
PPLL l » To TFT Driver

f 4-203\ PLL-

LT7580_DS_CH/V1.5
______________________________________________________________________________________________________________|
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=

3APLL ., ' {4 34" NBEPLLI &% Hh1 Fourm®y A4GEPLL . ' 1 T3 AmYy
Four=Xl*a P o) B@ RG

XITv 0 /H 3N 31 & 6m12MHzy M T Feedback Divider Ratio of Loop 1| Hi 7 A bitst Q6
ka2 4~ 127 UNT = W %' ©c¢ Input Divider Ratio 1 k2 1~15e gODT | H
%' ©¢ Output DividerRatio 1! @ & 1 2 447 8

PLLI év @& h . ~ i 3Av. [
a) 618PK} 6WQ [VL 6 8PK}
b) 533PK}ouv- IRG v 733PK}

coP ~ 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
1111110 126
111 1111 127

4-20 PLLL E g - Input Divider Ratio o N

N[3:0] Input Divider Ratio o Nf

0000 NA
0001
0010
0011
0100
0101

G|l |lWIN]|F

LT7580_DS_CH/V1.5
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7 LT7580

TFT-LCDA1f &~ 0O

N[3:0] Input Divider Ratio o Nf3
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 o ODf

ODI[1:0]

Ouput Divider Ratio o ODf

00

01

10

11

1
2
4
8

W TFTR @b h 8QT TFT- ¢° ~ w4 1 ~ @i Pixel Clocke PCLK | + %! @8'QT

0 185 PCLKH &

| &% hi 38ti ©F _ h CCLK/b MCLK©G; '

Ot Panel’ "z njai Y%A PLL £ Foutl hj a1 @ 640*480 Panel” ' mal b* TFT

Rob & PCLK =30MHz1 _ ! @ O MCLK =60MHz 1 CCLK = 60MHz | YR PLL RS-
hbi x

PCLK=XI*¢ M 6 NC 6 OD
12MHz *€ 60 6 3C 6 8

30MHz

MCLK =Xl*e M 6 N 6 OD
= 12MHz*¢ 6006 3 6 4

= 60MHz

CCLK =Xl*e M 6 NC 6 OD
= 12MHz*¢ 6006 3C 0 4

= 60MHz

REG[06h] [7:0] (M) = 3Ch,
REG[05h] [4:1] (N) = 0011b,
REG[05h] [7:6] (OD)

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

11b,
3Ch,

REG[07h] [7:6] (OD) = 10b,

REG[0AN] [7:0] (M) = 3Ch,
REG[09h] [4:1] (N) = 0011b,

REG[09h] [7:6] (OD) = 10b,

LT7580_DS_CH/V1.5
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TFT-LCDA4f & 0

@ 800*480 Panel’ ' '@ O MCLK=100MHz |

CCLK=100MHz1 @R PLL

TFTRob 4 4 PCLK=50MHz! .
é" hbix

wmeel b

. Jbl

PCLK=XI*¢ M 0 N 6 OD

12MHz *€ 5006 3C 6 4
50MHz

MCLK =Xl*e M 6 N 6 OD

= 12MHz * € 100 6 3C 0 4
= 100MHz

CCLK =Xl*e M 6 N{ 6 OD

= 12MHz *¢€ 10006 3 ¢ 4
= 100MHz

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[O0Ah] [7:0] (M) = 64h,
REG[09h] [4:1] (N) = 0011b,
REG[09h] [7:6] (OD) = 10b,

4-40 PLLLEg HI £
N Resolution Resolution
PLLL E g
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)

LT7580_DS_CH/V1.5
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o
42 ' Y
421 - |fart g
LT75803 42 ¢ J PORe PowerOnReset{ 2 | hfi1 A30@H3IN | ! @ RST#A O
v o3 1 ag QAL EVAD0e33VIK0OHI g #ygNkvor " 20Mhi CBT 32 A

0 "€ OSCCT'H o0

422 v 1t H3M

b 4 y3N RSTH# @ LT7580mY dAafi v s#yg3No MAe N32AD 'H & OSCLé h
'H | MCUpRBAD h LT7580e 1 Zs1 "6 é+ STSRGEhitl - TAWAT 6"Y y1 @ 3
LT7580 "  fzzp* W "4 "

RST#

0OSC CLK

——————— 32Clocks ———|

f 4-30t H3M

4.2.3 Tt H

b' MCU M| &+ REG[0O0Oh] bitO ~ 3, 11 LT7580 N h T4 ye Software Reset{ 1 T% HEh
4y LT7580; @' 6 1« THI &% &j h &9ai | 4 y H& o REG[OON] bito0 Chs 0 |
% 0

LT7580_DS_CH/V1.5
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O
5. MCU D A
LT7580 @0 AT P~ v MCUA{ = 1 G MCUT i £ 1 MLT7580| &% &7 1 ~ 5 é& ¢ Display
RAM Q@i °  LT7580 @&~ 8y 16y @IX {1 A1 @3 SPIGKW 1 £1 | a BMCUQ
TGH Ar { LT7580 MCU I ZuiwA PSM[2] PSM[OJAGr hit vai h x
5-1cMCU DA+ & H
PSM[2] PSM[0] MCU D A 4 &

0 X "OX £ 8y & 16 y i 8080 WA

1 0 "Owm & 34 A SPIWA

1 1 "OmZE 44 A SPI¥A e "HY'  By-Pass®A (

12 j a WIMCUTL £ | aH AEr 1+ %LT7580 08" Hip @A O WA O wAWAA £ NGEA
51 AQUHXZAO O @ & GPIOAT 1 va&i ja MCUWAGI £h ey

5-2071 W MCU 4 4 0 A Hy

. 8080 I/F SPI SPI
Pin Name 8-bits 16-bits 3-Wires 4-Wires
DB[15:8] - GPIOA[0:7] | GPIOA[0:7]
DB[7] SCLK SCLK
DB[6] is SDI
DB[5] DB[15:0] SD SDO
DB[4] DBL7-0] SCS# Scs#
DB[3] is BYP_SPIY
DBJ[2:0] [ 1S
CS# CS# GPIOB[0] | GPIOB[0]
RD# RD# GPIOB[1] | GPIOB[1]
WR# WR# GPIOB[2] | GPIOB[2]
A0 A0 GPIOB[3] | GPIOB[3]
INT# INT# INT# INT#
WAIT# WAIT# -- --

o

g

w” (A)X 4 vauv 1321 @

LT7580_DS_CH/V1.5
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p AT XEWAH 08y d 16y ®QQe T+ | &+ REG[O1h] @ibito ™ h1 b bit0=01 |
h w 8bit QQO4 1 b bitd=11 ., h w 16bit QQG

i 7 LT75804° "HY@MCUI £MZ X

5-30 LT7580 a i * MCU 0 A

No. MCU 0 A 4 & LT7580

X £ 8y 438080 WA

X £ 16 y B 8080 WA

X £ 8y G 6800 WA --

X £ 16 y 56800 WA --

wAE 341 A SPIwA

WA 441 A SPIwA

N |jo ||~ IN|E

w A 12C WA --

.,YA O"A(I)! éH K WSUI j]é"QTQv]/E v o /FEMCUI £ 16 UKI LSEe DB[7:O]Z C?)E:E

5 € 'Q0M £ REG[04h]L @ GFA®| &+ M3: e 'QQvAe REG[04h]{ 1 E MCU i £13 hy
¢ REG[01h] Dbitf0]Z Jwm 16y KHi A1 1, 161 GEE Jm8yKHI k A1 H8y vav 17
N| éw

LT7580_DS_CH/V1.5
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7 LT7580

1 74

-_—C

TFT-LCD4f & 0 1 o
51 MCUwb> DA
Qi w 808018y 164X i A3 g1 @3 H2ZgX
8080 MCU LT7580
D[7:0]/[8:15] DB[7:0]/[8:15]
ADDRIN:1] ™ Decoder cs#
I0RQ,
ADDR[0] » A0
WR » WR#
RD » RD# PSM[2]
WAIT WAIT# %
INTR INT# PSM[0] |——
RES RST#
f 5-10 8080 MCU wA = f
i gUEZT D> b =& WAIT#F 1 MEv QU |  Rv Q ©8H o FrBAML T v QL Q@
d nad JVEQQ @ y3N RST# @/bMCUGH y3Nego a mLwODAZ 11 af
MCUBIIO3ZNT §{ 1D @i RCd ( E2O0AK Hf1 aHomk yzN| Hing o IAA
e g3N@® 32 A0 ' £ OSCZ v Q1 a Hp A1 LT7580 HI MCU Z X T6| éen oy

bitli &~ LT75807 ¢ p % "HA'd

AQ, CS#

WR#, RD#

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

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

© Levetop Semicondu

Teves

ctor Co., Ltd.

f 5-20 8080 MCU wA QZ §

LT7580_DS_CH/V1.5
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o
5-40 8080 wA QZ 3 A
= . Rating
M 3 A . cH Q
Min. Max.
Tevcs Cycle Time 50 - ns
Tecs Strobe Pulse Width 20 -- ns
Tass Address Setup Time 1 -- ns
. tcyce 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 0 20 ns
Tows Data Output Hold Time 0 20 ns
@~ 1x (Tcyc8 QTcc8 >= 3* Tcclk
w~ 2X 2 ¥WAi Tcclk = Tosc
MCU{ =~ LT7580GA A & 1 Tl &A1} 9 MLT7580 | 6w @ ° 31"~ gé@QQ

LT75806% A ' 8| &+ & Status Register { 3 256 A “Yrpl &+ 1 CB T REG[OOh] ~ REG[FF]l | & #
o VT

Al én’ e
1. Address Write X ~ 3 | &+ ¢ RE @i x | 00h h REG[00h]i 01h My REG[O1h]i © %1
0
2. DataWrite x = 3QQ | é+ g

Al érw nt ¥

1. Address Write x ~ 3 | & v @Eig x

2. DataWrite x n | &4 BQQ
T~ né&f &¢ TFTRg 4 'QQuis A1 MCcU I ST AL MLT7580 @ ~ 5 é RQ VT
) bi x

A pge’ b ¥

1. "yl ér AX hTA 1 (REGB6h]~REG[5Eh])

2 "l & A RgulE n’ d %ee REG[5Fh] ~ REG[62h]Z

3. "l é+v A h Memory Data Port Register ¢ REG[04h] H& § x h
4. MTA 17 3QQ1 %AQQ 3 MemoryDataPort Nhs O/A1T jé§X

LT7580_DS_CH/V1.5
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52 MCU KA 0 A

521 MCU3 MV SPIAYy 0 A

MCU LT7580
SCK » scLK VDD
cs » scs# ]
SDA |e » sD PSM[2]
INTR INT# PSMI0]
RES » RSTH# %
f 5-30 MCU3 V SPIN DA =

MCU ! @ 31 GESPIMA/BLT7580 11 i gw34 SPImi 1 £3 g1 T9 H2bi gA™ I
SDweb e ©BEQ0Y
Start End
scs# \ /-
3 4 5 6 7 8 9 10 1112 13 14 15 16
sk I fIFLFLASLFLFLASLFLFLASLALALS
N p
SD O HESLEEOE
f 5-40 MCU3 M SPIMA " QZf
A 34 @SPls hi Ay
. SPIk "H& Mode 3
., SCS#lLow/ FPGZz+D3 @3, / UHJ{/ GDWUZ+ BGS@High/ Gdwd3/
Eip Oy oq@ A
, SCS#low/ VWVU+D3 @3,/ VwdwxC3Higwdwxv/ Vwdwxv a/

>

"6l éen ny
1. MCU A |

SCS# Low{ 3 SCLke SPIH 3N
2. MCUA, A0O=01 RW#=1

3. LT7580p 9" ~16™"Clock h b7~b01 MCUG' Q@

LT7580_DS_CH/V1.5

"6 e wWQQ

Gdwd4/

© Levetop Semiconductor Co., Ltd.
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O

A “Yrpl év g x 7 X

1. MCU A, SCS# Lowl 3 SCLKe SPIH 3N ¢

2. MCUA. A0O=01 RW#=0

3. MCUp 9" ~16"Clock . b7~b0 A LT75801 b7~b0 6T M h"Yml &+ G x
A Yl 6% 1 a1 7&7Q0Q

1. MCUA ., SCS# Lowl 3 SCLKe SPIH 3N

2. MCUA. A0O=11 RW#=0

3. MCUp 9" ~16™MClock . b7 ~b0 A LT75801 b7 ~b0 61 M ~ 3 "Ypl 6% &T 1 "~ g

& w'Q'Q
4. M e QQ b YANSCS#IHe LowZ, ' A" 3QQ | %K "YhE

p>

Ypl €% QN nx
1. MCU A, SCS# Lowl 3 SCLKe SPI'H 3N
2. MCUA, AO=11 RW#=1
LT7580p 9N ~16MClock h . b7~b0 & "Yrpl &+ GIQQZ 1 MCUS!' @ ~ "Yrpl &+ @iy
k
4. M ngéQQ b YANSCS#IHe lowl, ' A nQQi | %K YhE

w

LT7580_DS_CH/V1.5
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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

- e pEeDeeeee
BO B1 B2 B3 BO B1 B2 B3 BD B1 B2 B3
SCs# f

f 5-56 MCU3 M SPIWN "  d&  JEv A'0O—4

LT7580_DS_CH/V1.5
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52.2 MCU4 M SPlIAY D A
44 SPIn3l £m3441 01 ET T, pE®QQ1I 3 T° A@ i £ gbix
MCU LT7580
SCK » SCLK
cs of scsu
MOSI » SDI V_QD
MISO < sbo PSMI[2]
INTR |« INT# PSM[O]
RES * RSTH#
f 5-60 MCU4 M SPIAND A -
Start End
scs# \ /
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16
s UL
>D! K9 XXX )
SDO
f 5-70 MCU4 M SPIWAAN " Q7§
i g7 44 SPIMf 7 @ JVHZ1 MCUA, AO=0 RW#=01Th MCU ~ R'Yml &% §x1

MCUA, AO=1 RW#=01Th MCU ~3QQ | éwaili~pé

ai gi 44 SPIWT | £G nHZ21 MCUA, AO=0 RW#=11 h MCU n'oél &+ wQ

Q1 LT75808 hp 9 ~ 16 ™"Clock SDO . b7~boeTd| én WQQL I MCUB!' @ ~ "6
| én ik ani MCUA, AO=1 RW#=11Th MCU n"Yrpl &+ BIQQI LT75806 hp
9th ~ 16 " Clock SDO ., b7~b0e "Yml &+ @WQQL 1 MCUS! @ ~ "Yml &+ WQQ
Start End
scs# o\ /-
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16
S T LU L LALELALS
SDI (oo Yo

SDO IXXeXEXEN X XE0)

f 580 MCU4 M SPIMNOA AQZ§
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e e

o (oo

SCs#

SCS#

]

.

) DD D
16bpp Memory Data spo . 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

- —mE@EEDEEDeeeeE — -
BO B1 B2 B3 BO B1 B2 B3 BD B1 B2 B3
SCS# f

f 5-90 MCU4 M SPIWA 'Y  d&  JEv A'0O—4

LT7580_DS_CH/V1.5
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53 & 1 é&v A0—4

LT7580 "HY 256° 65K 262K” 3 16.7M° € “EC 1 T 7 Gy & QQb i x

E° RGB3:3:2c 1byte/ i v C
E® RGB5:6:5 2bytes/ i
E® RGB8:8:8 3bytes/ i M & 1 4bytes/ i v
Vj " y®E® aRGB 8:8:88¢ 4bytes/ i V

A 8bpp

A 16bpp
A 24bpp
A 32bpp

@i N% 29O 8bitsMCU 16bitsMCU 1 | ~° Ee RGBL pj 2 Ey i @QQn" 7 A
531 i3 Yi "QWy aOpacity "1 & A'Oa RGBS

5-50 8bits MCU ¢ 8bpp 4 &4 o R:G:B=3:3:2p
Order Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

5-60 8bits MCU € 8bpp 1 4 & a Gray 2563
Order Biz | Bite | Bits | Bita | Bits | iz | Bitz | sito

1 Gray Color 0

Gray Color 1

Gray Color 2

Gray Color 3

Gray Color 4

ol ]lw]|N

Gray Color 5

5-70 8bits MCU € 8bpp VA1 4 4 a Index -256
oder | Bit7 | Bits [ Bits | Bia | mit3 | Bi2 | mix | mito
1 Index Color 0

Index Color 1

Index Color 2

Index Color 4

2
3
4 Index Color 3
5
6

Index Color 5

LT7580_DS_CH/V1.5
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5-80 8hits MCU ¢ 16bpp 4 4 o R:G:B=5:6:5B
Order Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 [ Bit1 | Bito

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

5-100 16bits MCU € 8bpp 4 & -1a R:G:B=3:3:2B
Order |Bit15 [Bit14 |Bit13 [Bit12 [Bit11 |Bit10 | Bit9 | Bit8 | Bit7 | Bite [Bit5 | Bit4 | Bit3 [ Bit2 | Bit1 | Bit0

1 na| na| nfal| na]|na]|na]| na]| na

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

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

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

na| na| nal| na]|na]|na]|nalna

ol |lw]N

na| na]| nfal| na|na]|na]|nalna

5-110 16bits MCU € 16bpp 4 4 o R:G:B=5:6:5B
Order |Bit15 [Bit14 |Bit13 [Bit12 [Bit11 |Bit10 | Bit9 | Bit8 | Bit7 | Bite [Bit5 | Bit4 | Bit3 [ Bit2 | Bit1 | Bit0

LT7580_DS_CH/V1.5
|
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@)
5-120 16bits MCU € 24bpp 4 & -1a R:G:B=8:8:8
Bit15 [Bit14 |Bit13 |Bit12 [Bit11 [Bit10
5-130 16bits MCU & 24bpp 4 & -2a R:G:B=8:8:8B
G/ Gf G G G G Git G
e Lo Ll e Loe Lo
=
n/a | nla
G2* ‘ G2® ‘
532 3 Yi "QWy aOpacity BT & AOa a RGBB
LT758061 & ° 1 A1 4! @k aDE4096° A! Ov®] " ROEE64T w0QI ~ G °
BTEZ1 p OSD On Screen Display @i T i 1+ Xh &t JAGAAZLT | Ta a® ~ @G M%
&

5-140 8bits MCU € 8bpp 4 & a a:Index=2:6 B

oder | itz | Bits | Bits | Bita | mit3 | Bir2 | mix | mito
1 a;® ai? Index Color Of Pixel 0
2 as® as? Index Color Of Pixel 1
3 as® as? Index Color Of Pixel 2
4 az® ar? Index Color Of Pixel 3
5 ao® ao? Index Color Of Pixel 4
6 an® | an? Index Color Of Pixel 5

adax 0A 100%! 1A 20/321 2A 11/321 3A0

LT7580_DS_CH/V1.5
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~

5-150 8hits MCU ¢ 16bpp 4 & a a:R:G:B=4:4:4:4

adalada’y 0A100%! 1A 30/321 2A 28/321 3A 26/321
4A24/321 o b1 12A 8/321 13A 6/321 14A4/321 15A0.

5-160 8bits MCU € 32bpp 4 4 a a:R:G:B=8:8:8:8 B

5-17 0 16bits MCU ¢ Index 4 & a a:lndex=2:6 B

order [Bit1s [Bit14 [Bit13 [Bita2 [Bite1 [Bit1o | sito | Bits | itz | site | Bits | Bita | sit3 [ itz | Bita | sito
1 nla| na|nal|na|nal|nal|nal|nal]|adc| ad Index color of pixel 0
2 na| na|nal|na|nal|nal|nal|nal|a?d]| as? Index color of pixel 1
3 na| na|na|na|nal|nal|nal|nal|az:]| az? Index color of pixel 2
4 nla| na|nal|na|nal|nal|nal|nalas| as? Index color of pixel 3
5 na| na|nal|na|nal|nal|nal|nal|asd| as Index color of pixel 4
6 na| na|na|na|nal|nal|nal|nalas| as Index color of pixel 5

adalyx 0A0 1A 11/321 2A20/321 3A 100%

5-180 16bits MCU € 12bpp 4 & a a:R:G:B=4:4:4:4 ~
Order |Bit15 Bit14 [Bit13 [Bit12
1 ac® | a? | aot [ ac
2 as | az | at | ar
3 az | a2 | a:t | ax°
4 as | a2 | ast [ as
5
6

as | a2 | ast | as°
as® | as? | ast | as°
adacaxtalx 0A01 1A 2/321 2A4/321 3A6/321 4A8/321 aau 12A 24/321 13A 26/321 14A 28/321 15A 100%.

LT7580_DS_CH/V1.5
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5-190 16bits MCU € 32bpp 4 & a a:R:G:B=8:8:8:8 ~

Go® Go* ‘ Go® ‘ Go®> Got ‘ Go°

- mmm

Gr7 G G| 6| 62 e \ Gi°

G,®
i Lo a0 ] o

e | efllef et 2| e2| & \ e

LT7580_DS_CH/V1.5
|
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7 LT7580

TFT-LCDA1f &~ 0O

1 74

-_—C

J] E

6. &

LT7580 3 41 ~ 5 & € Display RAM Z | MCU

"YipN T

© GIQQE " g

1]

&1 LT75807 hij
Kk D8z n pATHY G5

Agi nl - el ~ QQ TFT v+ 1 TFTRT °© Xg i3 al ~ e
"3 PQ @K1 LT7580 ATHYGE ~ g é k w 128Mbits 1 ATHYGE " 5 é k "3 gP
o bi A" x
6-10 LT7580 & ~ N EK
. ¥ T é 5 AN
o 6" NEK . f P AN
(Max.) (Max.) (@Max Color)
800*480 16.7M ° 14
800*600 16.7M ° 11
LT7580 128Mb
1024*600 16.7M ° 9
1024*768 16.7M ° 7
LT7580 0 A @i ~ gé& 1 %% SDRAMe Synchronoue Dynamic Random Acess Memory {1 p
MCU&niI "ngée | MCUo | QA& @i ~pgé= h woE évwyY Dpit h@i bi:
A:QLT75803N1 h| é+ REG[EOh} REGI[EOh]T 1 he& Wi ~gééAi T héo

Ot AT GELT7580 3 N G

Ai QLT7580@iz N1 h |
M1 % ©5SDRAM_ A
vMo17.12 @

hl

>

A nl

v

v REG[E4h] bit0 W 11 ADI

H REG[E4h] bit01 b w& 1o

v

d. NI ~aWsg

~né_ Dpln

Dp HE

LT7580_DS_CH/V1.5

4 ¢

W REG[Elh] REG[E2h] REG[E3H]} Y U
H wm64mst T h 64

viv 1712 G

h CASa

Ot AT WILT75803 N &

A
ht vt
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i o
6.1 & JJEv A0l &
épl "~ néoigd QQho™Qj a @f Egy1 @) a8’ 7 A&d + %MCUp g i QQH
8 PT A" 2 i” T TRN® EgV@RGBQRQN" T Ay

6.1.1 16bpp & 'A'Oa RGB 5:6:58

6-20 16bpp @ A"Oa RGB 5:6:53

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

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

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

6-30 24bpp & = A"Oa RGB 8:8:83

Addr  |Bit15 (Bit14 |Bit13 [Bit12 |Bit1l (Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h

0002h

0004h

0006h

0008h

000Ah

6.1.3 Index 3 i QW & ~ A"Oa a RGB 20 Index -643
6-40 Index 3 1 QW& A'Oa a RGB 20 Index -643

Addr  Bit15 (Bit14 |Bit13 [Bit12 |Bit11 (Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h | @:® | @:? Index color of pixel 1 ae® | ao’ Index color of pixel 0

0002h | as® | as? Index color of pixel 3 az? | az? Index color of pixel 2

0004h | as® | as? Index color of pixel 5 as | as Index color of pixel 4

0006h | a7® | a2 Index color of pixel 7 as® | ae’ Index color of pixel 6

0008h | a¢® | a¢? Index color of pixel 9 as® | as’ Index color of pixel 8

000Ah | @1 | @u? Index color of pixel 11 Ai10® | A10? Index color of pixel 10

aaey 0A 0 1A 11/321 2A20/321 3A 100%

LT7580_DS_CH/V1.5
|
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6.1.4 12bpp 31 QWd 'A'Oa a RGB 4:4:4:4

6-50 12bpp 3 i QWd& A'Oa a RGB 4:4:4:4

Addr  |Bit15 |Bit14

0000h ao® | ao®
0002h a:® [ ai?
0004h a2 | a2
0006h as® | as?
0008h as | as?

000Ah | as? | as?
adalata’y 0AO0 1A 2/321 2A4/321 3A6/321 4A8/321 aa1 12A24/321 13A 26/321 14A 28/321 15A 100%.

6.15 32bpp * i QW& AOn a RGB 8:8:8:8p

Addr Bitl5 | Bitl4 |Bit13 |Bitl2 |Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

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

6-70 T wa "A"Oa Index -4096 B

Addr Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

LT7580_DS_CH/V1.5

|
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f
7. LCD
LT7580 "HY 16 24bits RGBi £ —1 j 1 24bppe RGB 8:8:8 16bpp e RGB 5:6:5Z & & i 8bpp
€ RGB33: X & y | @ PR RGBi £N3N ~ TFT —i @ O0+# LT7580@ILCDQQ4 MZ
RGB@QQhi A~ 1 MCU' @ | &+ REG[01h] B8 bit[4:3] = h 16bits & T 24bits v @

7-2j a 3N @i LT7580 A'HY @i RGB'Q'Q

7-10 LT7580 LCDUO A | z RGB" A™O

TFT-LCD RGB U A

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

€ 16bits € 24bits

PDIO]
PD[1]
PD[2]
PD[3]
PD[4]
PD[5]
PD[6]
PD[7]
PDI8]
PDI9]
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]

LT7580_DS_CH/V1.5
|
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7-20 LT7580 Uai * RGBA'O
y M LCD A"OM RGBO A A . ¥ 1 é
PD[23~0] R:G:B = 8:8:8 16.7M *
LT7580 PD[23~ 19], 1024*768
PD[15~10], | R:G:B =565 65K”°
PD[7~3]
i gf LT7580 .  TFT-LCD® £H2 g1 ~ i ©EPD'QQIv @&~ PCLKRWE®H 3N
VSYNCf ~a ¢ 3N HSYNC: Wa ¢ 3N RWQQAE 3N PCLKE ' T+ REG[05h] [06h] A
hi vav 41 3V 17 VG éx
VND
e— VPW —sfe—sle—— VDH —»f¢—— vsT —
VSYNC —— i o
I L
HSYNC U
PD (line#ny———----- {Tine #1Y  Xtne#my————— .
PDE ______ : ’_I_i, ______ J_I ______
! ——————————————————— |
HSYNC
L HPW > HND ot HDW sle— HST —»]
e JUUUUUUUUUUUUUL. JUUUUUUUUUUUUUUL
PDE | |
PD ( Line #1 RGB Data )

f 7-10 TFT-LCDRGB O A QZ §

LT7580_DS_CH/V1.5
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f o
8. & niA
8.1 & 'Ya ColorBar B &~
LT7580 & Ef € ColorBarZ 1 ~ 111! @Ywi ~ 4 AEr 12 HET i X 1 1" npé '@
+ h| &+ REG[12h]bit5=1 T
#1 ~ #3217 EME21Z 22 AR(00h), G(00h), B(00h)
#33 ~ #6447 EMEE 1% 2 R(00h), G(00h), B(FFh)
#65 ~ #9677 ENEEIZE IR(00N), G(FFh), B(OOh)
#97 ~ #12817 EREE18 2 AR(00h), G(FFh), B(FFh)
#129 ~ #1607T Eite 1% 2 RR(FFh), G(00h), B(0Oh)
#161 ~ #19247 #2132 FR(FFh), G(00h), B(FFh)
#193 ~ #22457 BRI AR(FFh), G(FFh), B(OOh)
#225 ~ #25617 BN HR(FFh), G(FFh), B(FFh)
(EBEBLF8MERE)
BE—T
f 8-10 & 'Ya ColorBar B & ~
E REG[12h] bit4 e VDIRZ W OH1 T ~ t WAb @Ef e bi g1 EVDIRW1IHI T~ [ Ab GE

T ebi g

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

LT7580_DS_CH/V1.5
|
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-_—C

8.2 wm ~ Main Window

41 )| &% REG[14h] ~ REG[IFh]Z ' @h® LCD3 1zn A i ' ¥ hBja@i ~ A" ni
WJd+ 3 17 wiEl| &+ ¢ REG[20h] ~ REG[29h]Z Af X "Oj a2 @id" ni [ 1 ~ j 2 g 4

821  Hf Uu.  w

T~ npérr Yél ~@wiguress! @QUén NWakig 4, * ga” '3 “ " hi ebgi’ ' m
800*4801 AT 65K° € 16bits | p 128Mbits | ~ féi ! @é O 21AgI A" NY

g 4 WQ =€ 128%1024*1024 { /¢ 800*480*16 { = 21.8

bgi‘ ' w 1020*6001 Ar 16.7M ° € 24bitsZ 1 p 128Mbits 1 ~ f&i ! @& G® 9AgGU A’
nx

g, 4 W'Q =¢ 128*1024*1024 T /¢ 1024*600*24Z = 9.1

LT7580p gu | " njée o hzgeCanvasl ¥ Dy J zgKymTA 1, gt a HO
hTA 1. b v & | &+ REG[50h] ~ REG[5Eh]

A

CVS_IMWTH

A\

CVSSA o

(AWUL_X, AWUL_Y)
I [ 2

AW_TH

T EMEE (Active Window)

“— AWWIH — >

[EENE (Canvas Window)

f 830zfjsl =~ H

LT7580_DS_CH/V1.5
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822 . dzda wm ~“fUY

il " gdQQ T~ npésp LCORWI T~ 3 1gu@ly gx
'd
B EEE L HHCVSSA)
REG[50h~53h]
l -
p . B EER A MISA)
B EEESE(CVS_IMWTH) REG[20h~23h]
REG[S54h~55h] l
- ™
\ BEEEEBEMW)
d RETLEHEO: REG[24hN25h]
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 N
BEFTEAEEEE

S AEBEIE REG[10h] Bit[3:2]
Data Write to REG[04h]

!

-
RIBLCDRIRE BnERlEFE
REG[12h~1Fh]

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

f 840, dbzd& w " f U

LT7580_DS_CH/V1.5
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823 Hw ~f 4
3 1°AT ~@Egal h 1 &+ e REG[20h] ~REG[29h] ¢ [ Or (BT + 1 éns AT g

!
enoEgiAd Ny &g, T~ r1igi h3 1@mlyy

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 U

LT7580_DS_CH/V1.5
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O
8.3 ° A~ a Picture -In-Picture £ PIPf3
LT7580 "HY2 a2 1 1 8T NM@2:D2 1 p33 i' @oé DI T 71 &j s 31
T 1og Q0 bt aad le PIP-1Z m) A 2e PIP-2C 1 GH  wiad 1 1 hT~pa
A 2 Ti
Yol " UXAW g3 % % > & Ex % >PIP1> PIP2 > Main
1A1 1% nmyJ i * | &+ REG[2Ah] ~ REG[3Bh] /b REG[11h] h 1 A3 1/m1 a1 2 14
77 awmE &+ Wi 'QREG[10h] bitd | OREG[2Ah~3Bh] T 2 A2 1631 A2 2 18y Q ap
At AlTio X haad 1@ wvQ 242 1znmkDyd " ptWiT 44d1f
“C ' w11 "Ewd
PR3 17 LT7580! @HYHAI AY 11 &1 ad 17HY ST PIPROP & A ®
831 * A" aPIPB ~ v H

I ~3a30 haadgid Dyt 3A3GUdKY 3A2T 7 XIYd% 3 A3 gl XIYd %
1A 1° @ 1A TKYymIAY 1 Yyl ériigl haaaszi~mMz 3 @by y

P
EEPIPSEIRTE
REG[10h] bit4
A4
s e -
2 EPIPFLE AN E (PISA) B EPIPHE S E(PWH)
REG[2Eh~31h] REG[3Ah~3Bh]
- Y . ~ v
"E T % 4 MAER
REG[32h~33h] (PWDULX, PWDULY)
REG[2Ah~2Dh]
- v p v
IS EPIPIIE A _F AT i _
mzﬁmf o vaﬁf)ﬁ SEPIPIEY BRR
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

LT7580_DS_CH/V1.5
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MIW

F Y
A4

MISA

(MWULX, MWULY)

(HDWR)

PWDULX, PWDUL
L i S ENE

(VDHR) E :

! i

[ i

e e S e e e

—>
PIPHE LCD EREE
SDRAM
(Display RAM)
f 870" A* " &

LT7580_DS_CH/V1.5
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JLT7580 TET-LCDAf &~ 6 | o
832 * A* ~a&a HAjfuay

pe  wWPPT " LYygsg 1! @ 21a1 1! @4 h PWDULX /b PWDULY[ v w4 p
LCDT ~ Ri @y J1 & h PISA PIW PWIULX PWIULY ! @~ @A T~ @1 Al giyglt P
VAj howépl " néally Mgd QQu YT ' QEV DS @ |~ paadalligd i ©eD

T~ A3 17m A3 Al 1123a2 1! Q4" " ®I AL giUY Je PWDULX /b PWDULYZ T 1

" oa R Al g

PR ¥\ —
(PWIULX, PWIULY) = (X1, Y1)

MISA
(MWULX, MWULY)
(HDWR) N A
(PWDULX, PWDULY)
. i
1 1
(VDHR) ! i
e 0
(PWIULX, PWIULY) = (X2, ¥2)
PISA

(PWIULX, PWIULY) PIP &

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

A B ‘ (PWIULX, PWIULY) = (X3, Y3)

SDRAM
(Display RAM)

2l
B

LCD EREE

f 8-80 "™H A~ ~ @& Y
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84 "H j 4

WLCDI ~ T7Ymbexte L3xi i¢ CAGEm T T Gwgu@ aAAéY E3i v MCU
"Rl “pgéHy 171 . X' € Rotatel /b 4 e Mirror  Bio® Hi ! @ | én  Jow3i
M7 g &AL L T 7 MCUT T/ n@iH

REG[02h] bit[2:1] T we& 31 v~ V& Ab i | évw 1 E@pNgWAHT 1 TAD{i bi "1

g 8-9 g 8-12wE VDIRa REG[12h]bit3 B =0 Hi j a B&#Ab 4T~ @}"

00bxt AL t o i AT e D6
OlbxL At t o i AT et W
10bxi AT + @ t AbeblL ™ 90 XhtW

11bx i Ai t @ t AL egbt ™ 90

f 890, dbuf AOe j H & & 'Qa REG[02h]bit[2:1]=00b B

h REG[02h] bit[2:1] W 00b HI Th T * Jg i QQxt Litawi i1 I @l " =ig ~ @
sDgd

h REG[02h] bit[2:1] W 01b Hi = Rg 4 QQxL t 4+ axi i1+ % ~GEgdNhT ¢ W
4 X

082\Tl

f 8-100, dbuf A0 j H & & Qo REG[02h]bit[2:1]=01b B
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h REG[02h] bit[2:1] W 10b H1  ~ " g4 "QQxi i+ o xt L1+ %I ~ GEgu NT b L~
MWt W x

f 8-110, dbuf A0e j H & & 'Qa REG[02h]bit[2:1]=10b B

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

f 8-120, dbuf A0e j H & & Qo REG[02h]bit[2:1]=1 1bp
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g 8-13 @, 8-16 ®RE VDIRo REG[12h]bit3 B =1 Hi j a @iAb JT = ©E' X

rLA280
f 8-130, dbuf A0e j H & & 'Qa REG[02h] bit[2:1]=00b B

08SL11
f 8-140, dbuf A0e j H & & 'Qa REG[02h] bit[2:1]=01b B

f 8-150, dbuf A0e j H & & Qo REG[02h]bit[2:1]=10b B
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f 8-160, dbuf A0e j H & & 'Qa REG[02h]bit[2:1]=1 1bp
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TFT-LCDA1f &~ 0O

o

9. "yidf ao
91 * gEj/ gE
LT7580 "HY1 k /b1 ¢k @& T 1 MCUE hkai ¢k ik Oc REG[7Bh ~ 7TEh]l @k &1 k &
£E ¢ REG[77Th~7Ah] T 3 k| @ ° & REG[D2h ~D4h] { 1 a 'H"Yh REG[76h] bit[5:4] w 00h!

we pAkaki1 i e REG[76h] bit7 =1 T 1 LT7580 6 hpz gi 1, ¢kai ki O @ h
REG[76h] bit6 =1 Mk aT ¢kY ° 1 »@OA + %MCUj 1 & Ao VA3 A
' VQRQ T " né ¢keéd ~&EEi a1kéH N “kEE@®H év ha adeRl=
R2C

Rli “ R2§

L o Lo
(DEHR, DEVR) ) (DEHR, DEVR)
\ s

f 910 gj "/ g

1kmy ¢k@ly gbitaH fY hidik Oo pTA 1e Active Window Z 1)
([ EEEWARETA DL ST ( EEEHARERA DL ST
(DEHR, DEVR) (DEHR, DEVR)
REG[/Bh~7Eh] REG[7Bh~7Eh]
[ RERHSMER K/ AL E [ RERHSMER K/ EEE
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]
g l ™\ g l
BEAEFAREROHES B EEAS RER S
REG[D2h~D4h] REG[D2h~D4h]
f l f l
BB R ER IS BB R ER IS
REG[76h] bit[5:4] REG[76h] bit[5:4]
Y Y
g ™\ g
BT EREE SRR IME BEREESLNER S HER
REG[76h] bite=0 REG[76h] bite=1
g l ™\ g l
WTERF S HER WTERR I HER
REG[76h] bit7=1 REG[76h] bit7=1
f 9-207 gj "/ g"[ f

LT7580_DS_CH/V1.5
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -66-



JLT7580 TET-LCDAf &~ 0§ o
9.2 * EM

LT7580"HY2 Y4 1 f | %o Y4 Gk Oe REG[7Bh ~ 7TEN]Z | Y4 @ ~ &£Ee REG[77h ~
7ANZ | Y4 B ° & REG[D2h ~ D4h] Z 1 a 'H"Yh REG[76h] bit[5:4] w 01b @ h Y4 | ¢k G5 4
4 4 G 'O REG[76h] bit[1:0] t @ k 0/ g1 { REG[76h] bit7 =11 ~ LT75808 hpz gi 1. M

Z Y4 " Lo MCUCG @Y “ 1 »@i0A1 + G RWi hT = 14 ¢k

R2

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

f 9-30° EVM| 1/4/ g,

1°Y4 1 v4agkeEly gbicaH FYY4 h@kOo pTA 1

(" BRI A0 h /) B AR ) a B th /L B AR h
(DEHR, DEVR) (DEHR, DEVR)
REG[/Bh~7Eh] REG[/Bh~7Eh]

a EEHENE/REE 4 EEHENE/EEE
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7AR] REG[77h~7AhR]

. ! L ' .
RSN TEMSNES
REG[D2h~D4h] REG[D2h~D4h]

) | ) |

TEREEMhE e TEEEEMES A
REG[76h] bit[5:4]=01b REG[76h] bit[5:4]=01b
' l e l
SRR s ISR RiRe
REG[76h] bit[1:0] REG[76N] bit[1:0]

. ! L ! .
EERED NG TEREELNL/MAEER
REG[76h] bit6=0 REG[76h] bitb=1

' l ™ e l ™

nTShE HiITE/ABER
REG[76h] bit7=1 REG[76h] bit7=1

f 9-40° EMj U4/ gv [ f
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9.3 * WE
LT75801 ~ & HI X o0 h~@& Dy Je REG68h~6Bh] Z ~ &J 1y Je REG[6Ch~6Fh]Z 1
s~ @& ° heREGD2h ~D4h]Z 1 we g Yh 1 @ig,é{ ~ & REG[76h] bit[5:4] w 10b1 X h /E
i REG[76h]bit7=11 1y LT7580Nhpgzgi 1. Mz & a~ O @ h REG[76h] bité = 1
M~ @&y ° | »@EoA

B o

(DLHSR, DLVSR)

(DLHER ~ DLVER)

®
ERR

f 9-50° WE

17 ewlygbitaH fY e Dydmd ylo pTA 17

a TR MRS S AR AT h - 2R IRE S AT h
(DLHSR, DLVVR) (DLHSR, DLVVR)

\ REG[68h~6Bh] ) L REG[68h~6Bh] )
d BRI E A B (" BRI E AT B
(DLHER - DLVER) (DLHER -~ DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]

e I e Y
BT RS BEEE RS
REG[D2h~D4h] REG[D2h~D4h]

- l J - l /
- ™ ' ™
EISEERR I SRS EESH I
REG[76h] bit[5:4]=10b REG[76h] bit[5:4]=10b
) l L l .
R E S @ IME SRR LRI
REG[76h] bite=0 REG[76h] bitb=1
A l / A l /
e I e Y
RATEER HATEEF
REG[76h] bit7=1 REG[76h] bit7=1
- J - /

f 9-60° WEv [ f§
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94 * v ¢

144 H  Xo h4a1 Dee REG[68h ~6Bh] 4 4J ee REG[6Ch ~ 6Fh]T = 4 ?
¢ REG[D2h ~ D4h] { | o F REG[67h] bitl=0 “Yh W1 4 41 Xhk 0 REG[67h] bit7 =11
LT7580Nhpgz gi 1 44

TN

1 da@lygbicaH fY4a@ Demd 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]

A 4

p
1% EL R4 FRThEE
REG[67h] bitl=0
A 4
s ™y
WATEZER
REG[67h] bit7=1

f 970 vgv [ f
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95 * € E

LT75801 s & Hi MCU Xo hs é@@®i3Aceyx e 1le REG[68h ~6Bh]{ ¢ 2t REG[6Ch ~
6Fh] P 3t REG[70h ~73h] = * & REG[D2h~D4h]Z 1 wep hi1 géms & REG[67h]
bitl =1 Xhk 0 REG[67h] bit7=11 y LT7580Nhpgzgi N1 s & h REG[67h] bit5 =1 !

Ms &Vy ° | »oeioA

m2 m(DLHER - DLVER)

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

f 980 ¢ E

1" s eéewilygbiitaH fYs éel 2 e300 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]

e l I . l I
BE=BROHRE BEE=AFNERS
REG[D2h~D4h] REG[D2h~D4h]

h l J S l /)

- -

BERE=ARIA EERE=AMIE
REG[76h] bitl=1 REG[76h] bitl=1
) ! o ! .
EEEEDE=ARIME TR A = A
REG[67h] bit5=0 REG[67h] bits=1

h l J S l /)

' ™ - ™
WTE=EF nTE=AEF
REG[67h] bit7=1 REG[67h] bit7=1

>

f 9-906° ¢ Ev[ f
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@)
96 " g WE
1k ~é&X h Dee REG68h ~6Chll pe REG[6Dh ~6Fh]Z k ~ & ~ &E
€ REG[77h ~ 7Ah] “ ¢ REG[D2h ~ D4h]Z 1 we h3a gémk ~ & REG[76h] bit[5:4]
11b1 Xh k 0 REG[76h]bit7=11 wypzgi 6ha. .k ~éira_ O @ h REG[76h] bit6 =
1Mk ~éy 1 »@uA 1 ga RlM £E1 R2Ih - &E
Eltirg-_ ——
| (DLHSR, DLVSR) SR2
: (DLHER - DLVER)
- -~ @
EES
f 9-100° g WE
RZTited e XQ DeXlo #2:2e2r £E+1C1&ed epYQ De Yo 323:g 2%
+11 hk ~@&® Demd eo pTA 17 i Ta k ~éwmlygy
( REERERREESLE ( REEEERRERSLR
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]
( RREEBRNE R ( RREEBRNERRAT
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
1% E BB/ F(ELLA - ELLB) R EEBKE/AEEEELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]
) ! ) l
BEERER RS RS
REG[D2h~D4h] REG[D2h~D4h]
L
BRI EERBR T BERERRER
REG[76h] bit[5:4]=11b REG[76h] bit[5:4]=11b
) ! ) l
BRI REERERIME BEEEEZ LM EEER
REG[76h] bit6=0 REG[76h] bit6=1
L
) : ) :
ATERSER WTER R
REG[67h] bit7=1 REG[67h] bit7=1
- vy vy

>

f 9-11c° g WEv [  f§
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10. wd € &0 a BitBLTP

LT7580 74 2D Nee A'HeBTH | ' Qur nNee @W®' p'YhneQQJTe«R e "HA

Al LT7580 1 G&BTE 1! Q" e yi l @QUup MCUGEN 2 + % AY 3 1 BTEG
i mHA WA
p At BTEI T e | A1 G0 "O"Yh ©i BTE'HA WA w2 "HAi @i 1 vali "0 Mz

j @2 @iZz1 1 LT7580 "HY 16 ¥ x "HA ¢ Raster Operation € M1~ ROPZ 1 [ 0V @M @Y &

TGIROPAT 1 4+ 4T BTEI | @ix "HA Ar §!' @ | a @iz71

MCU'! @Q&T s BTEO. 3N TAAD. BTE'E ' b' &1 a n BTE' 6! @
BTE_CTRL® REG[90N]{ bit4 &7 " 61 é+ e STSR hit3é  ©° MA |1 £ &' @sT. T1AAI
E® TAAINT#F 1 Hi ! @A A™ %l é+ REG[OCh] AAT 01 & T4 i INTHAA3ZN o

i MCUGia A b

10-10 BitBLT * $ | 4 &

BitBLT $ | 4 &

REG[91h] Bits [3:0] BIBLT U | °
0000b MCU Write with ROP.
0001b " ET
0010b Memory Copy € move { with ROP.
0011b " ET
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 C
1101b t AT
1110b Memory Copy with Color Expansion & w/o ROP (
1111b II\?/Igrgzory Copy with Color Expansion and ~ Chroma Keying € w/o
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10-20 ¥ U | 4 & a ROP Function B

ROP Bits , _

REG[O1h] bit[7:4] Boolean Function Operation
0000b O¢ Blackness(
0001b ~S0C ~S1 or ~ € SO+S1C
0010b ~S0C S1
0011b ~S0
0100b SO0C ~S1
0101b ~S1
0110b S07S1
0111b ~S0+~Slor~ & SOC S1C
1000b SOC S1
1001b ~& S07S1¢
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1le Whiteness (

Y o
1.9 ROPI i1 SO0 Y| 0 A"0Oe Slo Y|f 1 A0Oe Dox "~ » A0

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

i Ao
b ROPI'{ hwCh y @Y QQD=! ¢ 06iQQe D=S0C
b ROPI'{ hmEN ¢ &M QQD=S0+S1
b* ROPI'{ hw2hi ¢ @M QQD=~S0 S1
b ROPI'T hmwAh ¢ M QQD=r ¢ 18@QQe D=S1C

10-30 @1 Y R “ & 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 © A 8bits MCU © A
0000b Bit0 Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3

LT7580_DS_CH/V1.5
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Start Bit Position for Color Expansion
ROP Bits BitBLT Operation Code =
REG[91h] bit[7:4] 1000/1001/1110/1111
16bits MCU { 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 ¢ H4
ROP®i SO S1 D! Q@ hédyY@igésxt p/ N ROPIT 10 X"Yh [ nidi 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 Si@Es x| &+ 1 REG[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[ALh], REG[A2h], REG[A3Hh],
REG[A4h], REG[A5h], REG[A6h]

A DuEig x | &+ { REG[A7h], REG[A8h], REG[A9h], REG[AAh], REG[ABh], REG[ACh], REG[ADH],
REG[AEh], REG[AFh], REG[BOh]
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10.21 & T ¥ /] E a Color Palette RAM

LT7580 v ®E® * " npé1 3 T wén 8y@ " T e AphaBlendZ 1T 4+ VA E ° pgé!

@é “h® EcRealColorl 1 bg 10-1A" w ° > ngét T 64*12bits BISRAM + ® MCU %K™~
8bitt + %p Yy QK'Q VHIL E & Lowdbis E 7 VRAM T géion| noh AEr H
REGI[03h] bit[1:0] = 11b 1 ¢ h MCU A" 128bytes Dp h° E ° "~ npéi! @vag 10-2 L

y

R G B
4bits 4bits 4bits

f 10-10 1 WE

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]
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103 EAJEH

p hoy BTE' @Q&ET N @A | Mf 0 " GEM iy 6 Aén i fEge 67 ~ &n @A | x

LT7586

S SO AEEHTE |/

SOX/S0Y — |

B Al v — g
BitBLT

S1X/S1Y ~ | i |
1

Tt 1t

B9 DT iEAE

DTX/DTY — i, !

BTE_HIG

BTE Process Direction

f 10-30EAJET £

10.4 BTE "QHu 1 a ChromaKey B &

p BTEA " @i, ° & ChromaKeyl b* Al ® | BTENh% [ ¢ 0g SO w0 ™ ° | &+ 16
b +8Q0 a wdj hNe  ©M & @ & ~ Y
A nY[|l $m2561 Qe

Source O Red 5 REG[D5h] bit[7:5]

Source 0 Green %3 REG[D6h] bit[7:5]

Source 0 Blue %8 REG[D7h] bit[7:6]

>

nY[Fi +m65KT Q¢

Source O Red 5 REG[D5h] bit[7:3]
Source 0 Green ¥s REG[D6h] bit[7:2]
Source 0 Blue %8 REG[D7h] bit[7:3]

>

nY[Fl +m16.7M T Qe

Source O Red %5 REG[D5h] bit[7:0]
Source 0 Green ¥s REG[D6h] bit[7:0]
Source 0 Blue %3 REG[D7h] bit[7:0]
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10.5 BitBLT n A

1051 1R X Ol v MCU, d

E REG[91h] Bits [3:0]= 0000b AMCU 3QQ néa®i i1 E! Qur MCU Rl " né
yih® JVEQQ @JTx & ROP 'HA! 3 i é A wé& 161 ROPI BTEA

HY T Qs @iy é Hi hs 0 Nx V' " ig!' @~ 0 0eS0C0o ' MCU®WE!I %, &

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

MCU

f 10-401 R X

iR 0
Al T a2z LYyghbix
P
IZES1#BARIE(ST STR)
REG[9Dh-90h]
) }

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

|

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

i= € BRIt EE#A 1 (DT_STR)
REG[A7h-AAR]

G oxoCé @il

LT7580

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 &

LT7580_DS_CH/V1.5

Data Write to REG[04h]

[ MCUBAEHE

BTEHIES?
BTE_WTH * BRE_HIG

ol v BTE, of  f
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1052 1R X 0l v BTEJJE!
E REG[91h] Bits [3:0]= 0010b1 A1 i Nhx"Yh @y ér ¢ ns & ANe "Yh @iy é ~ GEns A
"HA' @° NMCUI/ nH | aw”"néQQy ANGE yi1 %I i ! @JT 169 x & ROPZ "HA
i . @l E POP| &+ ¢ REG[91h]Z bit[7:4] & OxOCé& @il

LT7580

.
| AR
BitBLT
| SHIXE
f 10-661R X 01 v BTEJE! 1 &
g 10-771 %1 i e LY g1 MCUT @s1 BTEO. 3 N7 . BTE'E ' g 10-8e8 LY g1 MCUT
3
@sT. TAAT, BTE'E '
( BESOEGRE @ £ D
(Rt R XY A B EBTEEESE((RTE_HIG)
REG[93h-9Ch] REG[B3h-B4h]
g BRESIEEAS a l 0
{ﬂﬂﬁﬁi&ﬂ/ﬁfﬁ/&i%XY%ﬁ) 1= EBTE,ROPIIEE
REG[9Dh-A6h] REG[91h]
( BEHHEERE l
32 AR T~
(FRUAHHE /R /A XY AL 1 ‘REREEEEO”;"'@
REG[A7h-BOR]
s ™ "':
BESO, 51, D BERE
REG[92h]
‘ ]
4 R
G ERTEEZEE (BTE_WTH) ( s )
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