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PD[23] | GPIOF[7]

C WILCDQQOM s GPIOGT Y © ADHEB @b LCD
A w 18bpp | T WA . PD[17:16/8:9/1:0] h & GPIO
Ab

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

GPIO 3Ma28—aip
A-80 v IOA3M

-
=<
n
-
®

’ 110 n A Q

GPIO |/ d3M

GPIOA[7:0] W 7 3 I/O1 PAO m DB[158] Hip | E @
MCU & 84 X EWA & w A WA HGPIOAE ! Q /&r R
Abwi wA! 4+ | &% hry

GPIO |/ d3M

GPIB[4] & . "QQub KI[0] Hup A O Y GPOB[4] & .| QO

35-28 | GPIOA[7:0] 10

92, GPIB[4], . -
KO[0] Hup A 0 Y GPIB[3:0] @& 3J3 N /b{ A0, WR#, RD#,
128, GPOB[4], 10 .. . P e .
CS#}Hip AD GPIB[3:0]E wé ni1 T 1 XE &p MCU
16~13 GPIB[3:0] B . I o R .
GmEWAe ! Q@A RAO G | WA! 4" | er h
r

GPIO |/ d3M
GPIOC[7] @ ., "QQm PWM[0] Hip A D

90 GPIOCJ7] (o] . L .
GPIOC[7] | T E ®p PWM @& BHeT A1 1 %AD
i, WAl 41| én hy
120, 101 GPIO |/ d3M N
119 118 GPIOD[7:0] = PD[18, 2, 17,-16, 9, 8, 1, 0] I:Lu5 Ab
108, 107 GPIOD[7:0] 10 GI?IOD[5,4,1,0] E@dp LCDRWQQGO4 & 16 & 12bits H
¢ 1 /A1 GPIOD[7,6,32] . E ®p LCD RWQQO4 &
100,99 16bits He T /E7 PAO G | WAl 4+ | &+ hy
t' Hj = 3Ma4—-aip
A-90t Hj = 3M
L aja’ I/0 n A Q
i d3WM
12 RST# /O |E RST#=0HI Xh A'Y256 AH v Q Y1 LT7381NF {
“ oA
= 433M
PAOT wén LT7381 pd HAE 1 * WET Z 1 5
6~8 TEST[2:0] | g GNDC
b TEST[O]w1HI . 5 PLL " T 1 9 Q@EH 3NN+ v
Abwe

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

z ||-j Q 3Ma23—-44p
A-100- |Fj Q@ 3M

I aja fe} n A Q
aCrystal B/ Q 3M (o}
%ADO iev O 1wmg O 2 V3N EAET &0
! X ! 0 afv H 3N @ %0 b ' hp 10MHz
~15MHz e
5 0 o ) (j( Crystal B ‘ ‘
%BA0D 16 Y 0O 1w U 3 ., 3N
4. 63, VDD_C PWR | 17 d . .
111 - %i VDD CAOo vi A1uF> AOIuF- Lok 5
3, 23,
42, 62,
75, 88, VDD PWR |33V: || o
97, 1009,
121
5, 24,
43~50,
64~70,
76~80, VSS PWR | GND 0
89
98, 110,
122

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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7LT7381

TFT-LCD
Qo 37
A-1lo: ko 3 A
T 3 AY 3 Al s cH
Vop 20349 -0.3~40 Vv
VN VDA -0.3 K VvDD+0.3 V
Vour JA -0.3 K VvDD+0.3 V
Po wz | & 300 mw
Torr TAOy, b -45 ~ 85 t
Tst qeovy, b -45 ~ 125 1
TsoL W i gy 260 1
W xwzl 61"y TA, B HIDA®' T Qq o TA, hT"Yp . hpouiwt
IT* WiHXj Hu3 » A, 6TY 2 ovQhe w1pTA, hagXhp3 :=h
ot "y @l i@ LsrlaovQ . M:"Ahii 6By Q .173 0T
Ay1 HTEZBTNri~ w1aol
€ : K3 Ael TX Vor=33V1 Taz25+¢
A-120- K3 A
ToM 3 ACY Y T |"Ne|vye|"z2e |cH
Vb TAd A 3.0 3.3 3.6 V
Cvop Jk 1 - 10 uF
lorr TA> L w~ 1 60 mA
Ist é ] L w” 1 30 mA
Isusp y~ oL w” 1 10 mA
IsLp ~o L w~ 1 7 mA
) VDD Ramp
Trvp 0i "H 35 ms
Upto 3.3V
Q j PLL
. VDD =3.3ViI
Fosc 0 € OSCZ ' s 10 MHz
w”~ 2
Rco VCO | ! 100 500 [MHz
TLock Lock Time 0w~ 3 500 us
CLKupLL MPLL ' € MCLK( VDD =3.3V 133 [MHz
CLKcpLL CPLL ' ¢ CCLK VDD =3.3V 100 |MHz
CLKppLL PPLL ' € PCLKZ VDD =3.3V 80 MHz

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

A-130: K3A a+pB

Y 3 AY Y T |"Nelvue| " 2e|cH
WA Mcu "
CLKspi SPI ! 50 |MHz
6H . o (CMOS 3-State Output pad with Schmitt Trigger Input, Pull -Up/Down)
Vi V I Y 2 36 | V
Vi VH I -0.3 08 | V
Vo - 2.4 Y,
VoL ERT 04 | V
Reu i 71> 34 | 41 64 | KF
Rep i 7o 33 44 79 | KF
Vip AL A+ H = & 1.5 21 | V
Vn ALz v " HE 6 0.8 1.3 \%
Vhvs DA 200 mv
ILeak Ve L -10 +10 | PA
VsLew 29i "N a4 15 Vins
®w” 1xpn v v i1 @w& SPli &4

W~ 2x A1 b H@ 1 2k ®Z

o fopoh | NV
Xi TATAY: | |_4 [ XCI

% ©X RL=50F €25-100F | L1=3.4mH | C1=13fF1 CO=2.8pF

f A-do” " a= f

G~ 3Xk20kUV g PLLOMABEH | HA  @EH

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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JLT7381 TET-LCD

Qnt Q

1.Q sMjptHy

11 Q 3M
LT7381: Qp 1T @ ;&  3APLLD 1 ©®& 34H 3N
A CPLL x f1 CCLK®& MCUiI # BTEA™H /1 g A HAET

>

MPLLX f1 MCLK@Qoénsg 1~ ngém
PPLL X f 1 PCLKwé& LCDRWEGTA '

p> )

=

3APLL ., ' T+ 347 NBEPLLI 8% H1 Fourmy 4GPLL . ' 1 T3 ARY

Four =XI*a N/RB 6 OD

XITev O /H 3N 1 B " XU/Rj m: 1IMHz! 6w IMHz1 RT H
%' ©¢ InputDivider Ratio | ki’ 2~31e | ODT | W %' ©¢ Output Divider
RatoZ 1 ' @ & 1 2&T7 41 NT Feedback Divider Ratio of Loop 1| HU9 A bitst Q& k:z
2~511 e

1-1c0 PLLLEpF Ha 1P

00010 2 000000010 2
00011 3 000000011 3
00101 4 000000101 4
11101 29 111111101 509
11110 30 111111110 510
11111 31 111111111 511

1-20 PLLLEp Ha 2B

OD[1:0] Input D(;vggrBRatlo
00 1
01 2
10 2
11 4

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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JLT7381 TET-LCD

@b XIT 10MHz! R[4:0]is01010& M 10 1 N[8:0]is 100000000 My 256 1 OD[1:0]
islle Th 4C1 wX

Four = 10MHz * o 256/10 B 6 4= 64MHz
LT7381 6534 'H 3N B S't

1. CCLR >= MCLK>= CCLK

2. CCLK>= PCLK*15

W TFTR @b h8™QT TFT: &2 ~ wa |l ~ WiPixel Clocke PCLKZ | + %! @9QT 0

BIPCLKH& | e+ hi1 39+ti ©@ _ h CCLKmb MCLK®GE
Bt Panel” ' znj a1 %A PLL . & Fourl hj a1 @ 640480 Panel® ' weel
b TFTR@mb & PCLK=20MHz! _ ' @ O MCLK=40MHz | CCLK =40MHz 1 ]

R PLL . /ol €% hbix

PCLK =Xl*e N/RC 6 OD REG[05h]x OD =11b, R =01010b
= 10MHz*¢ 80/10C 06 4 REG[06h]x N =01 010000b
=2 0MHz

MCLK =Xl*e N/R{ 6 OD REG[07h]x OD =11b, R =01010b
= 10MHz*¢ 160/10( 6 4 REG[08h]x N =1 0100000b
= 40MHz

CCLK =Xl*¢ N/RC 6 OD REG[09h]x OD =11b, R =01010b
= 10MHz *¢ 160/ 10 6 4 REG[0Ah]x N =1 0100000b
= 40MHz

@ 800*480 Panel" "' weelbt TFTRaob & & PCLK=25MHz, . ' @ O MCLK

= 50MHz, CCLK = 50MHz1 @R PLL . /bl &% fbi X

PCLK =Xl*e N/RC 6 OD REG[05h]x OD = 11b, R =01010b
= 10MHz*¢€ 100/10C 6 4 REG[06h]x N = 01100100b
= 25MHz

MCLK =XI*e N/RZ 6 OD REG[07h]x OD = 11b, R = 01010b
= 10MHz *€ 200/10C 6 4 REG[08h]x N =11001000b
= 50MHz

CCLK =Xl*¢ N/RC 6 OD REG[09h]x OD = 11b, R =01010b
= 10MHz*€ 200/10C 06 4 REG[OAh]x N =11001000b
= 50MHz

LT7381_DS_CH/V1.2A
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JLT7381 TFT-LCD
1-3c PLLLEp HIT £
LEg 640*480 800*480
REG[05h], PPLLC1 | 11010100b 11010100b
REG[06h], PPLLC2 | 01010000b 01100100b
REG[07h], MPLLC1 | 11010100b 11010100b
REG[08h], MPLLC2 | 10100000b 11001000b
REG[09h], CPLLC1 | 11010100b 11010100b
REG[0Ah], CPLLC2 10100000b 11001000b
FYx
1. | é+ R[40]®6©0 22| &+ OD[1:0]
2. ERWPCLK 9n2aws? 8MHz Hi 1 h R=41 OD=2

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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JLT7381 TET-LCD

12 tH

121 - |fart Hy
LT7381 7742 ¢ J PORe Power On Reset 2 1| hfi1 A3 0@EH3N I ! @
RST#HAD . v 2 [ af QAMA EVA420e33VIK0OHI g ®ygNkoOL~
N 20Mhi CBT 256 AD ' £ OSCLH e

122 v 1t Y3M
v e y3zN RSTH#H @ LT7381/m° dMA2afi v wy3Nog Mhe N256AD
H ¢0SCCéh H 1 MCUpAD h LT7381e 1 Zs1 '8 &+ STSRuEbitl -
TAWATG'Y y1 @ 3 LT7381°  Is:p* W "o

RST#

OSCCLK [ { {1111ttt o

—————— 256Clocks ———|

f 1-10t Y3 M

123  Ti H

b' MCUMI| &+ REG[0Oh]bit0 ~ 11 LT7381Nh T % Y ¢ Software Reset Z |
TYyEhey LT7381y @' 6 1 THI é#&j h &edai | ¢yHEe
REG[00h] bit0 Chs 0 |w 0

LT7381_DS_CH/V1.2A
e
©Levetop Semiconductor Co., Ltd. Page -21-



JLT7381 TET-LCD

2. MCU 0 A
LT7381@0 AT P~ v MCU'Ai = 1& MCUT i £ 1 MLT7381| é+# &7 1 ~ 5 ét Display
RAMZ Q i LT7381 w&~ 24 8y 16y @X 1 £1 @3 SPI 12CG%m 1 &1 |j
a GIMCU @ T Wi A7 {  LT7381 MCUI| Z£GA+ PSM[2:00 Adr ht vai h x

2-1o0MCU 0 A 434 H

PSM[2:0] MCU 0 A 4+ &
00X 'OX A 84 & 16y 18080 WA
01X 'OX A 84 & 16y 16800 WA
100 "Om % 31 A SPIWA
101 "On & 441 A SPIWA
11X "Owm £ 12C WA

12 ) A WMCUT AR | @ H AT 1+ %LT7381 e~ Hp A D WA G mAWAA AT N
Ab1L AQTHXZAO O @ & GPIOAT I v&i | @ MCUWADER £h Oy
2-207 W MCU 4 v 0 A Hy
Pin 8080 I/F 6800 I/F SPI SPI
Name 8-bits 16-bits 8-bits 16-bits 3-Wires 4-Wires 12¢
DB[15:8] - - GPIOA[0:7] | GPIOA[0:7] | GPIOA[0:7]
DB[7] SCLK SCLK SCLK
DB[6] is SDI I2C_SDA
DB[15:0] DB[15:0]
DB[5] | DB[7:0] DB[7:0] SD SDO I2CA[5]
DB[4] SCS# SCSs# I2CA[4]
DBJ[3:0] [ i3 [2CA[3:0]
CS# CS# CS# GPIBI0] GPIB[0] GPIB[0]
RD# RD# EN GPIB[1] GPIB[1] GPIB[1]
WR# WR# RW# GPIB[2] GPIB[2] GPIB[2]
A0 A0 A0 GPIB[3] GPIB[3] GPIB[3]
INT# INT# INT# INT# INT# INT#
WAIT# WAIT# WAIT# - - -
p AT XEWAHI "'O8yd 16y QQe 1+ | &+ REG[01h] WibitOT ~ h1 b* bit0=0, |

h & 8bit QQGO4 1 b

bito=1,

h & 16bit QQG4

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

i { LT7381"HY®EMCUiI £MZ X

2-30 LT7381 ai » MCU ) A

No. MCU 0 A + & LT7381
1 X £ 8y G 8080 WA v
2 X &£ 16 y @i 8080 WA v
3 X &£ 8y 15i 6800 WA v
4 X &£ 16 y 9 6800 WA v
5 mZE 31 A SPIWA v
6 mE 41 A SPIWA v
7 mE 12C WA v

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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7LT7381

TFT-LCD
21 MCUwD DA
@i w 8080/6800 ¥i8y 16y X i A2 g1 @3 HZ gX
8080 MCU LT7381
D[7:0]/[8:15] < > DB[7:0)/[8:15]
ABDRIN:Y 7N pecoder > CS#
TORQ >
ADDR[0] AO
WR WR#
RD » RD# PSMI2]
WAIT |e WAIT# PSM[1] m
TNTR |e INT# PSM[0] ——
RES » RST#
f 2-10 8080 MCU wA = f
i QWIZT D b =®OAE WAITH#HF I MEv QB | L Rv Q ©IH o 22 5AM
e Q1 @ d nd RJEQQ ¢ y3 N RST# @Q/b MCU ¥ y3Nego a %
LowoAZ i1 &f MCUBEIO3INT i 1 D @i RCY 1 E20 Ak Hf 4
aHBE y3N 1 Hip o 1AA ¢ g3 N @ 256 AD ' £ OSCL v Q1 2 Hp
AT LT7381 HI MCU Z X "6 éw GEbitlt &~ LT73817 ¢ p % 'HA'™ &
N
A0, CS# p2¢
Tass > . E‘-TAHS—>
b Teves E »
WR#, RD# : / N\
:“7ch8 4’45— Tong —>
i Toss —| |
DB[7:0)/[15:8] : ; W
(Write) :
i Taccs — Tong —»
DB[7:0]/[15:8]
(Read)

f 2-20 8080 MCU wA QZ§

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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7LT7381

TFT-LCD

2-40 8080 WA QZ 3 A

= - Rating
M 3 A ) cH Q
Min. Max.
Teycs Cycle Time 50 -- ns
Tces Strobe Pulse Width 20 -- ns
Tass Address Setup Time 0 - ns
Tans Address Hold Time 10 - ns tc is one system
Toss Data Setup Time 20 - ns | clock period:
ToHe Data Hold Time 10 - ns tc = 1/SYS_CLK
Data Output Access
Taccs . 0 20 ns
Time
Tons Data Output Hold Time 0 20 ns
6800 MCU LT7381
D[7:0]/[8:15] < N pe(7:01/18:15
Y [7:01/[8:15]
ADDRIN] X pecoder Cs#
VMA >
o i VDD
EN EN —
R/W RW# PSM(2]
WAIT |e WAIT# PSM[1] '§|7
INTR | INT# PSM[0] }——
RES RST#
f 2-30 6800 MCU wA f
EN / N
< Tevee E H
<« Taws —»‘ 54— Tew ——» |
RW# i e
i i i‘_ Tane
AO, CS# ; i}
i — Toss —* i‘_ Tone —
DB[7:0)/[15:8] | :
(Write) i :
te— Taccs —»E le— Tonse
DB[7:0)/[15:8]
(Read) N

f 2-40 6800 MCU wA QZ§

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

2-50 6800 WA QZ 3 A

= - Rating
M 3 A cH Q
Min. Max.
Tevcs Cycle Time 50 - ns
Tew Strobe Pulse Width 20 -- ns
Tawes Address Setup Time 0 - ns
Tans Address Hold Time 10 -- ns tc is one system clock
Toss Data Setup Time 20 - ns period:
ToHs Data Hold Time 10 - ns | €=1SYS_CLK
Data Output Access
Taccs ) 0 20 ns
Time
Tore Data Output Hold Time 0 20 ns
MCU i =~ LT7381 @A A S T _T1 A1t o MLT7381 | éw i@ * 31~ 5é0
QQ VILT7381® AT 5| &ve StatusRegister {3 256 A Yyl &+ 1 OB T REG[OON]
~REG[FF} | é* @ 3L bix

LEg. be o©

1. AddressWrite x° 3 | € ne REQGig x | 00h My REG[00h]i 01h My REG[01h]i
%1 0O
2. DataWrite X = 1WQQ | &+ g

LEp Ao O

1. Address Write X ~ 3 | & @Bl x

2. Data Writex n | &+ BIQ0Q
T~ &% &¢ TFTRg 4 'QQuis A1 MCcU I TV AL MLT7381@E ~ fé Q
T VI LY by

f_l E o o
1. Tl éw A X hTA 1
2, Bl &% A Rgu@ n’ d %t REG[5Fh] ~ REG[62h]T
3. 2l é+ A h Memory Data Port Register £ REG[04h]Z H& 5 x h
4. MTA 17 3QQ %AQQ 3V MemoryDataPort Nhs U171 Jé5§Xx

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

22 MCU K> DA

MCU LT7381

SCK »| scLk

i VDD

cs » scs#

SDA |e > sD PSM(2] T

PSM[1]

INTR |« INT# PSM([0] m

RES » RST#

f 2-50 MCU3 M SPIWI DA = §
MCU' @ 34 GESPIMAEBLT738L 1 1i w34 SPIWi | £ g1 T9 Hzb

i gA” 1 SDReb e GEHQQ/

Start End

SCS# _\ /_

7 8 9 10 11 12 13 14 15 16
s VLA FALSLAL A FALFLALALE
sD (o HEELEEDE

f 2-60 MCU3 M SPIAN"T QZf

o LEp AO
1. MCUA, SCS# Lowl 3 SCLK SPIH 3N ¢
2. MCUA, A0O=01 RW#=1
3. LT7381p 9" ~16"Clock h . b7~b01 MCUS' @ ~ "6 &+ WQQ

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

TTEpyy, do
1. MCU A, SCS# Lowl 3 SCLKe SPIH 3N
2. MCUA. AO=01 RW#=0
3. MCUp 9" ~16™Clock . b7~b0 A LT738L1 b7~b0 8T M A "Ymyl &# G
S %

MLEpe dGJEAD do
1. MCUA, SCS# Lowl 3 SCLK SPIH 3N ¢
2. MCUA., A0O=11 RW#=0
3. MCUp 9" ~16%Clock . b7~b0 N LT73811 b7~b0 8T M ~ A "Yrpl éw
Gi 1~ gé@Q0

—a

T T.EpAO Ao

MCU A, SCS# Lowl 3 SCLK SPIH 3N

MCUA, A0O=11 RW#=1

LT7381p 9" ~16"Clock h . b7~b0 & “Ympl &+ SHQQZ 1 MCUS' @ Y
bl &+ Gy K

w N e

44 SPIn31 £m344 01 ET T, pE@GQQ4I v, 1" A i £ gbi x
MCU LT7381

SCK »| scik

3 »| SCs#
MOS!I »| sDI VDD
MISO fe DO .
o PSMI1]

INTR [¢ INT# PSMIO] <7

RES »| RST#

f 2-70 MCU4 M SPIAND A =

Start End

scs# -\ /
12 3 4 5 6 7 8 9 10 1112 13 14 15 16
SO T AL LA LS L LALF LA LF LA L,
5D DE RN
SDO -’

f 2-80 MCU4 M SPIMA T dQZf§
LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

i 6T 44 SPImi 7 @ JHZ1 MCUA, AO=0 RW#=01Th MCU ~ 'Yml
Hgx!t MCUA, AO=1 RW#=01Th MCU ~3QQ | érwail~né

o

i gl 44 SPIWT | A£G n'Hz1 MCUA, AO=0 RW#=11 T MCU n'ad
| &+ @IQQI LT73816 hp 9 ~ 16 "Clock SDO . b7~b0e T & &n EQQOY I
MCUS' @ ~ "6 év@igk ani MCUA, AO=1 RW#=11Th MCU n"y
bl &+ GIQQI LT73818 h g 9" ~16 "Clock SDO ., b7~Db0e "Yrpl &+ GQQLI
MCUB' @ ~ "Yrpl &+ BIQQ

Qi

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

O I L L L L L LA
FARVARY

sDI X

SDO IXXeXEXEN X X0

f 2-90 MCU4 M SPIMN O A AQZf§

2Cw3zi EWACT 34101 T. pESE ®QQ4 ISD="H 3N SCLK4 &1 LT7381
WII2Chm 31 AN k2 % GE12C1 T g, w 12CWT 1 A2 g I12CA[5:0] T 11 h Device
IDi @ dmOHGEI2CFTF1 M1 i gAGI2CA5:3] i~ VDDI b DIP Switch b
s ONt y Device ID 6 %’ 111000b = 38h

VDD
MCU LT7381
Voo
e 12CA[5]
- 12CA[1] 12CA[4]
12CA[0] 12CA[3]
VDD
SCK SCLK T
SDA |e 12SD PSM[2]
PSM[1]
@ < INT# PSM[0] F——
RES RST#

f 2-100 MCUI2C AN D A = §

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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JLT7381 TET-LCD

)

El

T
o

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

=T - ==

f 2-11cMCUI2C AN 'Y QZf

i g7 12CWT | £@H21 MCUo %~ p32 i A GiDevicelDi + @ g’ 5A Clock
A, 2 @iDevicelD QQI @i 3 gwedi A, 1110001 A0 /b RW#EH 61 A

WISPI 2| MCUA, A0O=1 RW#=01 h MCU p 10t ~17%" Clock =~ 3°QQe b7~
b0 "Yml é# &7 1 " né& E MCUA, AO=1 RW#=11Th MCU n"Yrpl é
W BFQQI LT73816 h g 10t ~ 17t Clock I2SD . b7 ~b0 e Yyl &+ @QQI |

MCUB! @ ~ “Yrpl é% BIQQ b' MCUA, AO=0 RW#=11 H MCU n
"6 éwEQQI LT738186 hp 10 ~17h Clock ., b7~b0Oe " 8] &+ BIQQI1 MCU

@ ~ 'T6| en @Q0

ou

LT7381_DS_CH/V1.2A
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JLT7381 TET-LCD

A~

23 & 1 évA'0—4

LT7381"HYD® 256° 65K° 262K° 3 16.7M° € R EC 1 T 1 5 & QQb i X

Albpp xDb¥ € 1bit/ 4 v

A8bpp X E® RGB3:3:2 1byte/ 4V C

Alebpp x E® RGB5:6:5 2bytes/ i V

A24bpp X E® RGB8:8:8 3bytes/ i v & T 4bytes/ i v

.......

@i N3 29 8bitsMCU 16bitsMCU 1 1 ~° Ee RGB pj a Ey i &&QQn" 7 A

23.1 i 3 =R Ha Opacity B *1 & A"Oa RGBB

2-60 8bits MCU¢ 1bpp c 1 4 &

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 P7 Ps Ps Pa Ps P2 P1 Po
2 P1s P14 P P12 P11 P1o Ps Ps
3 P23 P22 P21 P20 P19 P1s P17 P16
4 Ps1 Pso P29 P2s P27 P2s P2s P24
5 P3g Pssg P37 Pss Pss P34 P33 P32
6 Paz Pas Pas Paa Paz Paz Pa1 Pao

2-70 8bits MCU ¢ 8bpp * 8 a RGB 3:3:2[3

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

Order Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

LT7381_DS_CH/V1.2A
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2-90 8bits MCU € 24bpp + 4 o RGB 8:8:8p

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

2-100 16bits MCU € 1lbpp c 1 4 4 -1

Order |Bitl5 |Bit14 (Bit13 |Bit12 |Bitll |Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 nfa | nfa | nfa|na|na|na|na|na]| P Pe Ps Pa Ps P2 P1 Po
2 na | nfla | nfa| na|na|na|na|na|Ps | Pua| Pz | Pa2/|Pa| Po Ps Ps
3 nfa | nfa|nfa| na|na|na|na|na]| Pxa | Pz |Pa| Po | P | Pis | Piz | Pis
4 na | nfa|na|na|na|na|na|na| Pa | P | Px | Ps | Pz | Ps | Ps | Pa
5 nla | nfa | na|nfa|na/|nfa|na|na| Ps | Ps | Ps7 | Pss | Pss | Paa | Psa | Pa2
6 nfa | nfa | nla| nfa|na| na| na| na| Pa | Ps | Pss | Paa | Pas | Pao | Pax | Pao

2-110 16bits MCU € lbpp c i 4 4 -2

Order |Bitl5 |Bit14 |Bit13 |Bit12 |Bit11 |Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 Pis | Pia | Piz | Pz | Pu | Puwo Po Ps Pz Ps Ps P4 Ps3 P2 P1 Po

P31 | Pao P2 | P2 | P2z | Ps | Ps | Paa | P2z | P2 | Paz | Pao | Pio | Pis P17 | Pie

Pa7 | Pas | Pas | Pas | Paz | Paz | Pax | Pao | Pso | Pas | Ps7 | Pss | Pss | Paa | Pas | Pa2

Pes | Ps2 | Per | Peo | Pso | Pss | Ps7 | Pss | Pss | Psa | Psa | Ps2 | Psi | Pso | Pag | Pag

P79 | Prs P7z | Pe | Ps | Pra | Pz | P2 | Pn | Pro | Pso | Pes | Ps7 | Pes Pes | Pea

o~ lw]|N

Pos | Poa | Poz | Po2 | Por | Poo | Psg | Pss | Ps7 | Pss | Pss | Pssa | Ps3a | Ps2 Ps1 | Pso

2-120 16bits MCU ¢ 8bpp 4 & -1a RGB 3:3:23

Order |Bitl5 (Bit14 |Bit13 (Bit12 |Bit1ll (Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

1 na | nla| nfa| nfa|na]| na]| na| nla

na | nla| nfa| nfa| na]| na]| na| nla

nfa | nfa|na|na]|nna]|na]|na]| na

nfa | nfa | nfa| nfa|na]| na]| na| nla

na | nla| nfa| nfa| na]| na| na| nla

ol |~ fw]|dN

na | nla| nfa| na|na]| na| na| nla

LT7381_DS_CH/V1.2A
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2-130 16bits MCU € 8bpp * & -2a RGB 3:3:2

Order |Bitl5 |Bit14 |Bit13 |Bit12 |Bit11 |Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1
2
3
4
5
6
07 X%V A GRA -1 WA -21 1 | &+ REG[02h] @ibit[7:6] T ht val éw 7

2-140 16bits MCU € 16bpp * 4 o RGB 5:6:5p

2-150 16bits MCU € 24bpp + & -1a RGB 8:8:8

2-160 16bits MCU € 24bpp 4 & -2a RGB 8:8:8

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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232 i "QWwa Opacity BT & A'Oa aRGBpB
LT738161 ngd ° 1 A1 4! @QxJ4a®%i409° A! Ov®] "~ Ro@es” w0
QI ~ @ 1 Z1 p OSD OnScreenDisplay @& i 1 Xh /A JABAAA 1 T

Aad " G M%6

2-170 8bits MCU € 8bpp 4 4 o Index 2:6 B

oder | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bt | B0
1 a.d ai? Index color of pixel 0
2 as® as? Index color of pixel 1
3 as® as? Index color of pixel 2
4 ar® ar? Index color of pixel 3
5 g’ ag? Index color of pixel 4
6 aun® | an? Index color of pixel 5

ada.2x 0A 100%! 1A 20/321 2A11/321 3A0

2-180 8bits MCU ¢ 16bpp * 4 o RGB 4:4:4:4 B

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

ada® axt A%y 0A 100%1 1A 30/3212A 28/3213A 26/3214A 24/32 1 -1
12A 8/321 13A6/321 14A 4/321 15A0.

2-190 16bits MCU € Index 4 4 a Index 2:6 B

order |Bit15 |Bit14 |Bit13 [it12 |sit11 [Bit1o | sito | Bits | Bit7 | Bits | Bits | sita | sit3 | mit2 [ Bita | it
1 nfa | nfa | na|na|na| na|na| na]|add| ad? Index color of pixel 0
2 nfa | nfa | nfa| na|na|na]|na]|na]|ad| as? Index color of pixel 1
3 na | na|na|na|na|nal|na]|na]|az?|az? Index color of pixel 2
4 nfa | nfa | na|na|na]|nal|na|na]|as| as? Index color of pixel 3
5 nfa | nfa | nfa| na|na| na]| na| na/| as | as? Index color of pixel 4
6 na | na|na|na|na|nal|na]|na]|as| as Index color of pixel 5

aca’y 0A O 1A 11/321 2A20/321 3A 100%

LT7381_DS_CH/V1.2A

©Levetop Semiconductor Co., Ltd. Page -34-



JLT7381 TET-LCD

2-200 16bits MCU € 12bpp 4 & o RGB 4:4:4:4 B

Order |Bitl15 |Bit14
1 Ae® | Ao
2 a® | a?
3 azd | az?
4 as® | as?
5 ass | as?
6 as® | as?

actacalta’x 0AO1 1A 2/321 2A4/321 3A6/321 4A8/321 & a4 12A 24/321 13A 26/321 14A 28/321 15A 100%.

LT7381_DS_CH/V1.2A
|
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TFT-LCD

~

3. 8" NJE
LT7381 741 ~ 51 & ¢ DisplayRAM Z | MCU "YNT ~ @QQé 5 1~ ngé1 LT7381j
hj A nl ~ geée@l ~ Q0 TFT ow 1 TFTRT o Xg 2 al ~ngék &% nm
AHY®E ' 3 gPQ ®ri LT7381ATHYGE ~ g ék w 32Mbits1 ATHYGE ' 3 g P'Q
b1 AT X
3-10LT7381j & NEK | B
" ¥ [ 5 AN
6" NEK . f P AN
(Max.) (Max.) (@Max Color)
320*240 16.7M ° 18
480*272 16.7M ° 10
32Mb 640*480 16.7M ° 4
800*600 16.7M° 2
1024*768 16.7M ° 1
LT7381pa @i ~gé&i i SDRAMe Synchronoue Dynamic Random Acess Memory C |
p MCUENT “~ngée 1MCUoO ! QFT Wi ~ngés h™ wibE %Y Dpi hGe b
;
A| &+ REG[EOh) REGI[EOh]T 11 heA&r @i ~njééAi1 T héo Ot h Ui

d. XI ~aWsgi ¢ VEM 144 14-6 18

4 REG[Elh] REG[E2h] REG[E3H]T 7 |
H wm64msi1 T h &4

>
v

I
93 SDRAM . A 9t h

hl &+ REGI[E4h]bitOwm 11 ADT ~ g é&.

>

>

nl &+ REG[E4h]bitOI b wd& 1o

LT7381_DS_CH/V1.2A

Dp!l n

DpHGa

J SDRAM @5 CAS &
viv 144

a1

NA ML %o

14-7 i
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A~ ~

31 & JJEvAOI &
Qépl ~ péiigi QQho'Qj a WIEy e lbpp 8bpp 16bpp 24bpp 1 @j a &
T AE® + % MCU PR gdQQH 80 R A" i i° 1 T 8/16/24bpp @

RGBQQn" i Ax

3.1.1 8bpp &@ AOa RGB 3:3:2p
3-20 8bpp & = A"Oa RGB 3:3:2p

Addr  |Bit15 |Bit14 |Bit13 |Bit12 |Bit11 (Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

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

3.1.2 16bpp & A'Oa RGB5:6:58
3-30 16bpp & = A"Oa RGB 5:6:5

Addr

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

3.1.3 24bpp & AOu RGB 8:8:8
3-40 24bpp & A'Oa RGB 8:8:8

Addr

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

LT7381_DS_CH/V1.2A
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3.1.4 Index 3 i QW ) 7A"OCI aRGB 2:2:2:2 3
3-50 Index 3 i QW& 'A"Oa aRGB 2:2:2:2

Addr  [Bits5 |it14 [Bit13 |Bit12 |Bit11 [Bitao | sito | sits | sit7 | ite | Bits | Bita | Bit3 | Bit2 | Bita | sito
0000h ai® | a:? Index color of pixel 1 ae® | Ae? Index color of pixel 0
0002h as® | as? Index color of pixel 3 az® | a? Index color of pixel 2
0004h as® | as? Index color of pixel 5 as | A Index color of pixel 4
0006h az® | ar? Index color of pixel 7 aAe® | A Index color of pixel 6
0008h ag® | ag? Index color of pixel 9 as® | as? Index color of pixel 8
000Ah | @1® | Qu? Index color of pixel 11 aio® | A1o? Index color of pixel 10

aca.2x 0A Ol 1A 11/321 2A20/321 3A 100%

3.15 12bpp 3 i "QWwd  AOa aRGB 4:4:4:4

3-60 12bpp * i QW& A'On aRGB 4:4:4:4 B

Addr  |Bit15 |Bit14 |Bit13 |Bit12
0000h | @c® | @ | @o | ac®
0002h | @:® | @2 | a:t | a:°
0004h | @z® | @2 | @zt | a°
0006h | @® | @ | ast | ax°
0008h | @ | @ | ast | as
000Ah | @s® | as? | as! | as°
a’cazlata’y 0A0 1A 2/321 2A4/1321 3A6/321 4A8/321 a a1 12A24/321 13A26/321 14A 28/321 15A 100%.

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

LT7381_DS_CH/V1.2A
|
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TFT-LCD

4. LCD"'

LT7381"HY 16 18 24bits RGBi £
i 8bppe RGB3:3: 2w y | @

Q01 MZ°
a1 24bits

—1 j T 24bppe RGB8:8:8

P RGBi £N3N TFT —i i

RGBEQQbi A~ IMCU! @ | &+ REG[O1h] ©bit[4:3]
va 421" LT7381A'HY@ERGBQQ
4-10 LT7381LCD 0 A | z RGB" A™O
Ad TFT-LCD O A

LCD A"OM REG[01h] REG[01h] REG[01h]

bit[4:3] = 10b  |bit[4:3] = 01b |bit[4:3] = 00b

€ 16bits € 18bits € 24bits
PDI[0]
PD[1]
PD[2]

PD[3]
PD[4]
PD[5]
PD[6]
PDI[7]
PDI[8]

PD[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]

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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TFT-LCD

4-20 LT7381 Pai v RGBA™O

LCD A"OM

RGBO A A

PD[23~0]

R:G:B =8:8:8

g 4-17 LT7381 TFT-LCD@l £Hz g1 ~ i @PDQQIv &  PCLKRW'EGH

3N VSYNCf ~af 3N HSYNC: Wa ¢ 3N RWQQA 3N PCLKSE ' §+ REG[O5h]
[06h] A hit vav 11 3Mv 14708 &
VND
— VPW —sf¢—be—— VDH ——»f¢—— VST —>
VSYNC — i —nm— —
I —

PO @B ——— = —
PDE ————————— : ’_I_r ------ B
- T 1
HSYNC
e HPW —~ HND - HDW e HST —»
e JUUUULUTUUUDULUL JUUUUuuyvyuy
PDE | |
PD ( Line #1 RGB Data )

f 4-10 Ad TFT-LCDO A QZ §

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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51 @& Ya ColorBar B &

J—y

LT7381 @& ET € ColorBar T ~ 1 11" @¥Yml ~ 4 /& a HE i X]| T
“~né '@ hl é&* REG[12h]bit5=1 |

#1 ~ #3277 Bi¢219 FAR(00h), G(00h), B(0Oh)
#33 ~ #6477 €219 FAR(00h), G(00h), B(FFh)
#65 ~ #9677 B2 12 EHR(00h), G(FFh), B(00h)

#97 ~ #12877 BiEE 1% EAR(00h), G(FFh), B(FFh)
#129 ~ #1607T Hita 18 EHR(FFh), G(00h), B(00h)
#161 ~ #19277 B¢z 18 E JR(FFh), G(00h), B(FFh)
#193 ~ #22477 B2 19 EAR(FFh), G(FFh), B(OOh)
#225 ~ #2561T B 12 EAR(FFh), G(FFh), B(FFh)

(EELL 8 eEnee)
BE—T

f 5-10 & 'Ya ColorBar B & ~

5.2 %~ Main Window

41 1| é+ REG[14h]~REG[IFh]Z' @h© LCD3 12n At i ' % hBj aGi
“AT NI WAt 3 17 G éw g REG[20h] ~ REG[29h] ¢ Af X "Oj 2 Gid " ni 7

—_—

") e g, G

521  Hf Ud_ w

T ~pérpr YT ~@gu1 652! @QUénr NWEg g, * g '3 “ 717 hi e
bgiu" ' w 6404801 A1 65K’ € 16bits{ 1 p 32Mbits T " féi ! Qe O® 6A
glU A Ny

g 4 WQ =€ 32*1024*1024 /¢ 640*480*16 { = 6.8
bgd' ' I 8006001 AT 256° ¢ 8bits{ 1 p 32Mbits | ~ Jé&i ! Q& DO 8AG,
A" ny

g 4 W'Q =& 32%1024*1024 { /¢ 800*600*87 = 8.7
LT7381p gud | " née o hzgeCanvast @ Dy J zgKymTA 1

. htaHO KRTA 1,4 v & | &+ REG[50h] ~ REG[5Eh]

LT7381_DS_CH/V1.2A
e
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TFT-LCD

CVS_IMWTH

CVSSA

(AWUL_X, AWUL_Y)

T

AW_TH

J T {EM & (Active Window)

— AWWIH —— >

ER# & (Canvas Window)

f 5-20Zfj sl ~ H

5.2.2

dbza wm ~f 4

el " gUQQ 1 "~ gé&3p LCDRWI

p
2 R EE AR HE(CVSSA)
REG[50h~53h]

}

REEEEECVYS IMWTH)
REG[54h~55h]

|

g wELFEO:
ELALL - RBE - BE - BBeRE
REG[56h~5Eh]

l

BEHIESABM
REG[03h] bit[1:0]

EANBZHE
Data Write to REG[04h]

f 5-30, bz &

' T

T3 1guawly gy

B EE R (MISA)
REG[20h~23h]

l

BETERREMIW)
REG[24h~25h]

l

WELZEEE EEXAIRMWULX)
REG[26h~27h]

l

RELTBEEEL EAYARMWULY)
REG[28h~29h]

|

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

l

RIELCDRIRE B iEhlE7 88
REG[12h~1Fh]

l

2 E BT E (Display On)
REG[12h] bit[6]

- ¢4

LT7381_DS_CH/V1.2A
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523 “Hw " f U

3 1Al ~ wEig G T h| &+ ¢ REG[20h] ~REG[29h]Z | O B T -

wes hil~péplEigid Ny g 17,7 1igl h3 1@mlyy

18 E T @ E LA I (MISA)
REG[20h~23h]

}

REEEEREEMIW) e MW ]
REG[24h~25h]

MISA

(MWULX, MWULY)

l MISA
(MWULX, MWULY)

WEXEHZ EEXAIRMWULX)
REG[26h~27h]

. __ _ MISA
BEEEMA LAY RMWULY) (MWULX, MWULY)

REG[28h~29h]

}

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

SDRAM
(Display RAM)

f 5-40 H& "Hwm " f U

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|
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53 ° A" a Picture -In-Picture, PIP

LT7381"HY2 a2 1 T 1 8T N@2sD1 1 p33 i! @oé DI T~ 1 &j
s 3177 1@g4QQ b 1Al 1le PIP-1Z /) A1 2¢ PIP-2C 1 O wa A
11 1 hT " paal 2 1i

1A1 182 nsy AT " | €+ REG[2Ah] ~ REG[3Bh] /5 REG[11h] h 1 a1 13
A 2 1/ a@y &+ Wi QREG[10h] bit4 | "OREG[2Ah~3Bh] T 13 A1 14
1A 2 1@vQ ap&A AlTio X haadl 1@ wvQ 242 12zn
mkDyJL® "prWiT 4dadi " ' w1 "Ewd

PR3 11 LT7381' @HYbAI AL 11 G1 A1 1Xj HY "T~“1hE| &
H REG[12h]bit3VDIR=1 Hit PIP 1 @¢,&% % GEx % Nh s 0 B

531 ° A* " v H
I “3a30 haadgid DyJ 3A3GUKY 2A2T 7 XIY% 1 A2
G4 XIY% 1A1 1° @ 2A1 T1KYymIALI 1 yléerniigi hia
131" MZ2 3 1mEly x

p
RIEPIPBEIEE
REG[10h] bit4
e l e ™
1= EPIPHIE EIA 1 & (PISA) 1% EPIPHE S E(PWH)
REG[2Eh~31h] REG[3Ah~3Bh]
( X ) (EEPIPE Z i E MBI E B4R
12 FEPIPFI B %2 = (P1
= REG[32h~33(h]W) (PWDULX, PWDULY)
REG[2Ah~2Dh]

((  REPIPAEELELTR ” ,
mﬁmffpmﬁiﬁ SEPPIRTEEE
REG[Eh~ 37h] REG[11h] Bit[3:0]

e l ™ . l
2 EPIPHIEE B E(PWW) 1 EPIP1/PIP2 71 B EUAE
REG[38h~39h] REG[10h] Bit[7:6]
f 556 A* aPIPB ~ v H

LT7381_DS_CH/V1.2A
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TFT-LCD
< MIW 5
MISA
(MWULX, MWULY)
(HDWR)
SRR | e
(VDHR) E i
e ek
PISA (PWIULX, PWIULY)
—
PIPIE LCD ExREE
SDRAM
(Display RAM)
f 5-60° A* T @&’
532 * A ~ @ HY1jf Uy
p  @WPPT " Lyg3sg i@ 31aA31 1! @4* Hh PWDULX /L PWDULY
 @wodp LCDI ~ Ri @iy 41 & h PISA PIW PWIULX PWIULY' @~ @A

T~ W ad giy Ji

i DEeeDI ”
W1 Ad giyJe PWDULX/b PWDULYZ [ T ~j a @R A1 g

G5 w | T pd Al AGgq
Qg
« MIW
MISA
(MWULX, MWULY)
(HDWR) EX
(PWDULX, PWDULY)
| i
1 1
(VDHR) 1 1
(I ‘
PISA
(PWIULX, PWIULY) PIP &
(X1, ¥1) X2,Y2) (X3, Y3)
SDRAM
(Display RAM)
f 5-70 "H A

=

a

A

3 1m Al a2

(PWIULX, PWIULY) = (X1, Y1)

A

(PWIULX, PWIULY) = (X2, Y2)

B

(PWIULX, PWIULY) = (X3, ¥3)

C

"y

LT7381_DS_CH/V1.2A

LCD EFER

2
]

POAj howépl " géaBly Mgid QQr HT ' QEV D
17101 A1 1
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TFT-LCD
54 "H j Y
WLCDT ~ T Ywbexte L=xi 1 CAGE T~ @igd@ aAAéq
LT7381 wé& "' ¢ Rotatel /b 4 & Mirror Z @1 T 1 Ta ' 111 @ 907G 18070 H
Ab T T @i & G1f xbLbi p 4" T~ @gd LT7381Q@ T AAI N’
m G zz@E T MCUT T/ nBEH
REG[02h] bit[2:1] @& 3i v V@& Ab i €E Q8NN gWAL
00bxt AL t o i Ai e D6
Olbx L At + o i AietW
10bxi AT + @ t ALbegbL ™ 9O XhitW
1lbx i Ai t o t AL egb it 90
! "QREG[12h] bit3e VDIRZ ' T hf 1 TEGQ® e&b1i b' sgbi X
1. & VDIRa REG[12h]bit3 B =0
h REG[02h]bit[2:1] W 00b HI Th 67 * Jg i QQxt Liawi i1 ! @i~
sig  @WsDg h REG[02h]bit[2:1] w 01b HI ~ " g i QQxL t 4 o«
i Tt %l Wigd NhT t W 4
I S-QODPW l‘l
LT7381_DS_CH/V1.2A
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h REG[02h] bit[2:1] w 10b'H1 =~ g4 QQxi ~ i+ o xt L1+ %Il ~ otg g
NfbL® 90W:W ¥

f 5-100K "H 90 q Dpw 4

h REG[02h]bit[2:1] w11bHi ~ " Jvgd ki i+ oWt L+ %I ~ g Nib
t 90 ¥

f 5-11c0p2 Y

LT7381_DS_CH/V1.2A
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2. & VDIRa REG[12h]bit3 B =1¢
h REG[02h] bit[2:1] & 00b Hi NhT ~ b1 gX

f 5-1209 24

R REG[02h] bit[2:1] ® 01b Hi T ~ g4 NT * 180~ ¥

f 5-130'H 180~

h REG[02h] bit[2:1] # 10b Hi T ~ @¥g a4 NT bt ©~ 907 x

f 5-140T™H 90~

LT7381_DS_CH/V1.2A
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R REG[02h] bit[2:1] # 11b Hi T ~ g i NT i g X

f 5-150 T"H 90 gpa U

LT7381_DS_CH/V1.2A
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6. " yi1f ao
61 * gEj/ gE
LT7381"HY2 k /b1 ¢k @l T 1 MCUE hkai ¢k ik Oc REG[7TBh~7Eh]l ¢k
i k@ ~ &Ee REG[77Th ~ 7Ah] ¢ 3 k| @ ° & REG[D2h ~ D4h] 1 2 H"Yh
REG[76h] bit[5:4] w 00h1 wo g Ak 1 k1 { ¢ REG[76h]bit7=1 1 ~ LT73816 hp z
gil,. Ckai k1 O @ h REG[76h] bit6 =1 Mk & ¢k Y * | »@EoA 4
% MCU j 1 & AOos Nyds WEl VQQ 1" né ¢kéeaw &
EiaikeéH N ~gE@) érv h& aée R1I=R2C
. i “\‘\ "‘/ - . i '\.
I R Lo
(DEHR, DEVR) ) / \ (DEHR, DEVR)
N\ I/

f 6-10" gj "~/ g

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

([ EEE A RER R ST ( EEE BRI ST
(DEHR, DEVR) (DEHR, DEVR)
REG[7Bh~7Eh] REG[7Bh~7Eh]

BERT AR K/ AR [ erERSRER /LR
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

g l ™\ g l ™
e ARSI HER RS e R BRSBTS
REG[D2h~D4h] REG[D2h~D4h]

) I ) I

i R AR RER IR R AR RER IR
REG[76h] bit[5:4] REG[76h] bit[5:4]
v v
g ™\ g ™
i F R EE T SRER SME BESEESONER SRR
REG[76h] bite=0 REG[76h] bite=1
ATEEF S HEF WTEERARER
REG[76h] bit7=1 REG[76h] bit7=1

f 6-207 gj "/ gu[ f
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6.2 ° 'EM

LT7381 "HY2 Y41 T 1 Xo h Y4 @ik Oe REG[7Bh ~ 7TEn] 1+ Y4 B ~ &£E
¢ REG[77Th~7Ah] {1 'Y4 @ ° & REG[D2h~D4h]Z 1 2 H"Yh REG[76h]bit[5:4] & 01b
@ h'Yd @k @Y 4 3G O REG[76h] bit[1:0] 1 wo x 0/ g1 i REG[76h] bit7 =
It T LT73816hpzgi 1, MZEEYd 1~ LI MCUCG @Y * 1 »BEo Al
t G RWI h1 ™ 14 ¢k

R2

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

f 6-30° EM|j 14/ g

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

(" B TR E 8 A9 o B A h a 8 e A g o B B
(DEHR, DEVR) (DEHR, DEVR)
REG[/Bh~7Eh] REG[7Bh~7Eh]

(" BEHENEATEE ( BEMBENE/AT LR
(ELLA - ELLB) (ELLA - ELLB)
REG[77h~7AR] REG[77h~7Ah]

e l ™y e l ™
RS REE, EEssNEe
REG[D2h~D4h] REG[D2h~D4h]

) | ) |

PEEEEMA TN FEBERMS A

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

}

MATEMAR
REG[76h] bit7=1

f 6-40° EV ]

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

}

-
REEESH R WEEESH—RE
REG[76h] bit[1:0] REG[76h] bit[1:0]
) | ) |
BEEERESME EEEESLN/AEER
REG[76h] bit6=0 REG[76h] bit6=1
, i : l

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

V4 / gv | f
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2

6.3 ~ WE

LT73811 " é Hi %o h~ & Dy Je REG6Sh~6Bh] ¢ ~ &J 1y Je REG[6Ch

~6Fh] 21 >"@& ° heREGD2h ~D4h|Z 1 wo g Yh 1 @geéi ~ & REG[76h]
bit[5:4] W 10b1 X h A£F REG[76h]bit7=11 ¢ LT7381Nhpzgi 13, MZ&E & a
"D h REG[76h]bit6=1 M~ &y * | »@iuA

it g

(DLHSR, DLVSR)

(DLHER * DLVER)

L ]
ERm

f 6-50° WE

1~ ewlygbitaH fY~“eé@ DyJdmd ylo pTA 17

TR AR T RS S A A B RO HEA S AB h
(DLHSR, DLVVR) (DLHSR, DLVVR)
REG[68h~6Bh] REG[68h~6Bh]

(" TR T S AT h (" R R T S AT B
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]

' I e Y
RS B RETRIERS
REG[D2h~D4h] REG[D2h~D4h]

A / A /
' l I ' l ™
BRI EE AR BRI EEER A
REG[76h] bit[5:4]=10b REG[76h] bit[5:4]=10b
Y Y
e I e Y
T EENESE R IME BRI R
REG[76h] bit6=0 REG[76h] bitb=1
- J - /
) ! . ! .
WATEEE WATEEE
REG[76h] bit7=1 REG[76h] bit7=1
A / A /

f 6-60° WEU [ f
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64 ~ M€

144 H Xo hd44 DeeREG[68h ~6Bh] 4 4J pe REG[6Ch ~ 6Fh]C =
14 7 £ REG[D2h ~ D4h] 1 we h REG[67h] bitl =0 “Yh®l 441 XhkuD
REG[67h] bit7=11 y LT7381Nhpzgi 1 44

1 da@lygbicaH fY4sa@ Demwd eo pTA 17

BEERNEE ST
(DLHSR, DLVSR)
REG[68h~6Bh]

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

v

IRELRNEAE
REG[D2h~D4h]

v
RER LRI
REG[67h] bitl=0

h 4

HITEZ%ER
REG[67h] bit7=1

f 6-70° M@ [ f
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6.5

€

LT7381 1 s

E

¢ REG[6Ch ~ 6Fh]Z

0, & WS

S

2

e

M1

h REG[67h]bit5=1 ! Ms

m2

é Hi

MCU Xo

hs

e 3g REG[70h~73h]

DLHER - DLVER)

ey

(DLHSR, DLVSR)

1 s

m3

(DTPH - DTPV)

f 6-80° ¢ E

re=n

= 7 ¢ REG[D2h~D4h] {1 wa p

& REG[67h]bitl=1 X h k 0 REG[67h] bit7 = 1
» G0 A

!

le REG[68h ~ 6Bh]Z ¢ 2

ha

Y LT7381Nhp z gi /

gwly ggbitaH fYs éel e2 e30 po pTA

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

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

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

' l I . l I
BE=BROHRE BE=AMES
REG[D2h~D4h] REG[D2h~D4h]

h l J S l /)

I .

BERE=ARIA RS AT
REG[76h] bitl=1 REG[76h] bitl=1
' l I . l I
EEEEDE=ARIME TR A = A
REG[67h] bit5=0 REG[67h] bits=1

h l J S l /)

(" N )
RATE= & RTE=EF
REG[67h] bit7=1 REG[67h] bit7=1

f 6-90° € Ev [ f
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66 ~ g WVE

1k ~éx h Dee REG68h~6Ch]Z J ©ee REG6Dh~6Fh]Z k ~ & ~

&E ¢ REG[77h~7Ah] C * ¢ REGD2h~D4h] 1 we hi' g & mk ¢ REG[76h]
bit[5:4] # 11bt X h k U REG[76h]bit7=11 wpzgi 6ha. k ~é1a~- O @
h REG[76h] bit6 =1 Mk ~é&¥ | »@0A i gAa Rl £E1 R2Mp ~
EE
B o

 {DLHSR, DLVSR) SR

| (DLHER - DLVER)

-_ @
EERM

f 6-100° g, WE

pZtited e XQ DeXCo 2xze2r £E +1C1ed epYQ De Yo

2272 g 2% +11 hk ~ @& Despl Po pTA 19 ¥ Ta k ~
@ 08} IL \ o X
(  BEEAERAEE ST ( BEEABFHEE ST
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[6&h~6Bh]

( BEERERHNERSLE ( BEEAEFHNERSAR
(DLHER -~ DLVER) (DLHER -~ DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]
BEERNE/AEEEELLA - ELLB) BEEBIHE/AZEEELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

) ! ) !
BEEEEFOREG BEEEERNREG
REG[D2h~D4h] REG[D2h~D4h]

b l _/ l _/
BRI AR A BEMREAER A
REG[76h] bit[5:4]=11b REG[76h] bit[5:4]=11b

) : ) !

BERESERESEIME BEEEESLNEEERY
REG[76h] bite=0 REG[76h] bite=1
b l _/ l _/
. .
RTEESER WITEEEER
REG[67h] bit7=1 REG[67h] bit7=1
-

f 6-110* g WEw [ f
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7.wd<€ 40 aBitBLTP

LT7381 74 2DnNee A'HeBTE | ' Qut Nnee @' p'YANeQQJT. PR €
"HA A | LT7381 @iBTE 1! Q0" e yi l @QUup MCUGHN 2 + % AY 3 1
BTEGEH T /b "HA WA

p /AT BTEI T e | A1 G0 "O"Yh @ BTE'THA WA w2 HA| @8 1 v ai "a
M3 j a @izt 1 LT7381"HY 1641 x "HA £ Raster Operation, MM ROPZ | [ 0 M /" &M ! @
Yy AT @ROPAT I 4" 4T BTEI T @ix "HAI Ar a! @ ~ j a@izy

MCU' @&t 57 BTEO. 3N TAAT . BTE'E ' b &1 & n BTE" 6! @
BTE_CTRL® REG[90h]Z bit4 & T " 6] &+ e STSR bhit3 & ©° NA|1 A &' @sT. TA
AL E® TAA INT#F1 Hi ! @A A %l &+ REG[OCh]. AAT 01 6 T4 i INT#
AA3ZNDO i MCU @A A 0

7-10 BitBLT v § |1 4 &

BitBLT $ | + & _ : .
REG[91h] Bits [3:0] BIBLT 0 *
0000b MCU Write with ROP.
0010b Memory Copy € move { with ROP.
0100b MCU Write with chroma keying € w/o ROP (
0101b Memory Copy € move { with chroma keying € w/o ROP (
0110b Pattern Fill with ROP
0111b Pattern Fill with chroma keying € w/o ROP (
1000b MCU Write with Color Expansion € w/o ROP (
1001b MCU Write with Color Expansion and  chroma keying € w/o ROP ¢
1010b Memory Copy with opacity € w/o ROP (
1011b MCU Write with opacity € w/o ROP
1100b Solid Fille w/o ROP ¢
1110b Memory Copy with Color Expansion € w/o ROP (
1111b Memory Copy with Color Expansion and  chroma keying € w/o ROP
Other combinations Reserved
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7-20 % 0| 4 & a ROP Function (

ROP Bits _ _

REG91h] bit[7:4] Boolean Function Operation
0000b Oe Blackness(
0001b ~S0C ~Slor ~ ¢ S0+S1C
0010b ~S0C S1
0011b ~S0
0100b SOC ~S1
0101b ~S1
0110b S{SH
0111b ~S0+~Slor~ € SOC S1C
1000b SOC S1
1001b ~g S0"S1¢
1010b S1
1011b ~S0+S1
1100b SO
1101b SO0+~S1
1110b S0+S1
1111b 1le Whiteness (

©" X
1.p ROPI T 1 SOx | ¢ 0GIQQI Slx[ ¢ 1WIQQ Dy~ &M BQ0

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

®X
b* ROPI'T hwCh y @MQQD=71 ¢ 0@QQs D=S0¢
b ROPI'T hmEh y @Y QQD=S0+S1
b ROPI'T hm2n gy ®MQQD=~S0 S1
b* ROPI'T hwAh g @MQQD=_ ¢ 16QQe D=S1C

7-30é1 YR4 & a Color Expansion Function [

ROP Bits . Start Bit.Position for Color Expansion
BitBLT operation code = 1000/1001/1110/1111
REG[OLN] bit[7:4] 16bits MCU  § A 8bits MCU ) A
0000b BitO Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5
0110b Bit6 Bit6

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -57-



JLT7381 TET-LCD

7-30é1T YR &daA+p

ROP Bits _ Start Bit.Position for Color Expansion
BitBLT operation code = 1000/1001/1110/1111
REG[O1N] bit[7:4] 16bits MCU  © A 8bits MCU ) A
0111b Bit7 Bit7
1000b Bit8 Invalid
1001b Bit9 Invalid
1010b Bit10 Invalid
1011b Bit11l Invalid
1100b Bit12 Invalid
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bit15 Invalid
7.1 "HBTE ¢ H
ROP®iISO S1 D! @ héyY@ingésxt p/ NROPI T 1 0o X"Yh [ nig

Wl =~ Dy J
A Somiis x | &+ | REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]

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

A D@sis x| &+ i REG[A7h], REG[A8h], REG[A%h], REG[AAh], REG[ABh], REG[ACH],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]
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” ”

72 1 & 1 W/ E a Color Palette RAM P

LT7381 v ®E* ° " pé1 3 1T o
e¢n gy " T ¢ Apha Blend T |

R G B

T YRR Ac E EREN 1 él Glé o 4bits 4bits
h® Ee Real Colorl | bg 7-1A” w
&1 1 64*12bits 5 SRAM

t ® MCU %K < 8hiti + %p y QK
QR VHI E & Low 4bits E T

RAM  ° ~ géinq| n Gh AT
'H REG[03h] bit[1:0] = 11b 1 G h MCU
A" 128bytes . Dp h° E f 7-10 [T WJE

<

“néil @vag 7-2 Ly

REFEFREERTREEEE
REG[5Eh]

|

BEAFEEIEERSAME
REG[02h]

|

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

l

REHIEEAEBMN
REG[04h]

SAFEBEHIE
Data Write to REG[04h]
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7.3 BIitBLT 0 |

7.3.1

7.3.2

7.3.3

7.3.4

7.35

7.3.6

7.3.7

7.3.8

1TRX 0l v MCU, d

AMCU 3QQ néadi i! @JTx & ROPL®'HAI BTEw& 161 ROPGEH
Al E BTEA'HY ~ Q% ~ @iy é Hi hs I Nx \

1RY Ol v B

gé&ANe GHT! @JT 16N % € ROP{ "HA1 & TE "HY* b | n'QQ

WE! T
~ el »T BTE M"Yh @i @aiy é I B
f-U+
A"HAT p Yh @iBTEN:® | i 8*8 16*16 i J Gy, & pattern

1R ChromaKey “f -1l

A'HAT p Yh B BTENns | i 8% 16*16 u v &g~ HT \T g~ ¢ pattern ¢ G

WA h @ e Key-Colordt wz ¢, @QONj h " AL aw ° h p BTE
077 1 é&v1 AlT =®x & ROPL "HA

1 R ChromaKey * MCU k6 d

AHA™HYe QO 3i v T~ pgénsi E* 3i 16 0 0e SO QQ ° Wi w
“ekeycolor 1 y @M@ e QQOXj] h " @I ar ° & Key color hp

BTEO " ° | &+ I T j "HY% & ROPZ "HA

1 R ChromaKey " JJE! '

AQQuEe Ab Kk HY* be 1| Gf O @Q0I gl ~né&ija@ns Ef ¢

"RQ0e SO 2 e * e keycolorZ 1, “ @M & QQ h TAIL Gr ° hep BTE
077 | & I T ) "HYx & ROPZ "HA
YRT é

AHAT N3i 9 2@ip° QQEF w 8/16/24bpp E° Q0Qf A | ¢ QQb "' w

p4bt, BTENh w "° 1 77 @ hp’ | " A [ 0 QQb* mbp 3 bl

BTENh &0"° 107" @ hpd"™ 1 &va b 07 ~ A1 Er ¢Q0Q
WD 3bHI  y @ éi e Y Nj h o ow Fyofn Te& 57 "
1" "mdT | @weD5h~D7Th Zj ! =~ a @id

LT7381_DS_CH/V1.2A

]
©Levetop Semiconductor Co., Ltd. Page -60-



JLT7381 TET-LCD

739 1RYRI évJEL’

AlTT Npgéadp’ QQ wd 8/16/24bpp E° QQ [ ¢ QQb " T n4hb h

mOTTXT Rgéa TT @ gt Tl éna 10QRh TD30 h WD

TUXTunéal 07 @ hpoTTléwa b0 T A1 YE!r 0Q0Q

Tp3bHI ~@WyéQRQ hdyM o a~ oy@ing T&¢A& 07 "11.1
/O | @4 e DSh~D7 hZ j ! = a @wid

7310 1R QWwv JE!

AHAT I Nt 0 0e SO /b! ¢ 1le SIZ QXK NTT o " v By é ATy
I NudbAWA! & F1 - Picture WA b Pixel WA
Picture WAT Y BTE/ nn: { v® a @alpha " v Q&1 A’ | &+ n

I 8" Pixel WAT E  BTE/ NN2 J%AGMT®] @ @lapha ~ v Q1 A
Gy QO1ep Y%Add  BE ya

¢ 0 SO X1~ né
o 1eS1Tx1 "~ né
“ G DL X1 " g é
7311 1R Qkv MCU. d
AHAT I nr 0 0e SOC /bt ¢ 1e S1IZ QQXh NTfT o * v @ é A Alpha
Blending v &b AWA! & At x Picture /b Pixel WA  Picture AT "Y BTE/ nns |
v& aGEApha T vQROI A’ | &% n'! &  Pixel®AT E  BTE nns g
YeAUdT@®j 2 BiApha ~ v'QBI A T G Q84ep YsAl M O Y A

r 0 0g SO x MCU
PO le S1IT x |1

T mie D x|

~}]é
|

v
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74 EAJEHeo

p hoi BTE' @& Ne®A | M/ o’ GiMGin & Aén i ©ige §7 ~ &noi
Al x
LT7381 SDRAM
SO_WTH
S8 SO ABHALTE )

S0.X/S0Y | — |

t 1t
]

S1.WTH
B S1 RAAHrE —]
BitBLT S1X/S1Y — | A
BH0 DT ERAE —» L,
1 _——-----
DTX/DT.Y e i
| et

BTE Process Direction

f 7-30EAJET £

75 BTE "QHu i a ChromaKey B ¥

<

p BTEA 7 8k ¢ ChromaKeyl b* A&l @ 1 BTENh% [ ¢ 0g SO b ™ °
| v @O b' bAQTU a Y8 hilg M6 @ &  wHp"

A nY|i $m256 1 Qe
Source 0 Red % REG[D5h] bit[7:5]
Source 0 Green % REG[D6h] bit[7:5]
Source 0 Blue % REG[D7h] bit[7:6]

A nY|fl $m65KT Q¢
Source 0 Red % REG[D5h] bit[7:3]
Source 0 Green % REG[D6h] bit[7:2]
Source 0 Blue % REG[D7h] bit[7:3]

AnyY[l $m16.7M T Q¢
Source 0 Red % REG[D5h] bit[7:0]
Source 0 Green % REG[D6h] bit[7:0]
Source 0 Blue % REG[D7h] bit[7:0]
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7.6 BitBLT n A

761 1R X 0l v BTE, o
%l ! Qur MCU ™ 1 ~pge@ yi1  JWWQQ @JTx & ROPL"HA! R @i
néaA BTE weé 161 ROP " i g!' @é~ 17 ¢ 0e SOCo ' MCUwé 1 %, e

i E POPI &+ & REG[91h]{ bit[7:4] & OxOC & @il *

MCU LT7381 SDRAM
REL
-4 S X1
\ g |:> BitBLT SHIbE
HIFO
f 7-401R X 01 v BTE, di £
H& A1 TN 2 LY gbix
1ZES1 B HE(S1_STR) 1% ERTEEREE(BTE_WTH)
REG[9Dh-90h] REG[B1h-B2h]
) } ) }
RESIEHEREE (ST WTH) EEBTEEESEBTE_HIG) MCUE AR
REG[A1h-AZh] REG[B3h-B4h] Data Write to REG[04h]
e vy = . N
‘S‘Eﬂfl”f;f)"@ﬁ 12750, 51, D LEFE BIEsESS? °
REG[;-\Bh—.E\Gh] REG[92h] BTE_WTH * BRE_HIG,
1% E B a9t iB s 3t (DT_STR) 12 EBTE,ROPIHAE
REG[A7h-AAR] REG[91h] C &R >
1 , 1
1=E Bt E B EEDT_WTH) 12 EBTE Enable
REGI[ABh-ACh] REG[90h]
iz AT .
‘iﬁg(fimf;ﬁ?ﬂ” BERES AR
REG[ADh-BOH] REG[04h]
f 7-56 1R X 0l v BTE, of f
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762 1RX 0l v BTEJE!
Al T Nhk'Yh@ipér O0ns e’ AVNe "Yh@yé @ns AHA!' @ N MCU
INMH |« 0" néQQy ANG y 7 g, ef E POP| é+e REG[91h]Z bit[7:4]
& OxoC e &

LT7381 R0
iRl
BitBLT
SHX

f 7-601R X 0l v BTEJJE! | £

¢ 7-771 %1 { e LY g1 MCUT @s! BTEO, 3N¢ .  BTE'E ' g 7-8e Ly
6! MCUT @sT . TAAT. BTE'E '
d BESOEERE . i _ R
v 2 FEBTEER 1§ S & (BTE_HIG)
REG[93h-9Ch] REG[B3h-B4h]
( iﬁESl{%iﬂ,%l ( o l - N
(S /A XY ) EBTE ROPTIAE
REG[9Dh-AGh] REG[91h]
. vy 5 ~ e ~
EEANHEERE o
(B XY AT &EEE;O";“G
REG[A7h-BOR]
- l ™
RIE S0, S1, D BERE
REG[92h]
‘ 1
4 2
G EBTERZEE(BTE_WTH) ( - )
REG[B1h-B2h]

f 7-761R X 0l v BTENEY [~ (D)

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -64-



JLT7381 TET-LCD

}

' e = 7 ™
12 ESOEBINE N
al I e
(A A5 /2 EFRXY ALET) ls‘ﬁsgé'[g?; .5
REG[93h-9Ch]

} l

s s : e ™
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8-3 1’ ISO/IEC 8859-4 ISO/IEC 8859-4 M w Latin-44 1 o Qr uwk

ISO/IEC 8859 8-bit EY A @Mt ° A3 ArpzzO0b A

Y H = Sami & %EY JHY 5 BV h &od
Ot =vye

8-30 ISO/IEC 8859 -4 8-40 ISO/IEC 8859 -5

M81234567%99860EF M@1234567%9HBCDEF
Bl covelaao o)l Bl Coweaa0odsdQdl
IpeflMISmltlperpeny IPAtPISmititlplrpupN
21 "' BRI [CDEi] ] 2l L WS RRIICD el
3ot REBLLKEDP IBULRPBUEETRE: L KEPP
AR ABCPDEFGHIWJKLMNPD d@RABCPDEFGHITUJKLMNID
SPAQRSITUNVKNXYRIENILL SPARSTUVNWNXYZINDL L
6] Bblcdlelfighliljk|lininj 6] ablcldlelflahliljklinilo
Tlhlalris it wixyiz [l KEE Thlgrisitluwlxyz €Ip]FE
B I B
9 \ 9 |
Al Rk RETILESEBIFRT Rl ERTESITIUMBEKENN
Bl Rl Irl il | BlelakPizly BREBIMENXBUMMKIMMHDN
CRARRRRARICEEEEIN ClpCiTyoXUmubhibRpd
DpNOKODOXxDUUDUDDR D6lErimlewizmliknmhlon
Flaggagdaeliceelelijili E Iplc [0y 1o jx |u ujujufojofb |3 ol
Flahblklblool:loulaooi| F he 8 n [f le s i 1 [j o o b K 18 I lu

8-4 w ISO/IEC 8859-51 ISO/IEC 8859-57 ISO/IEC 8859 8-bit E Y @M ij
3 T HY31. b - 34A 34A LlnpAb= T

r E

8*161 12*24. 16*32
f 8-1Boi Wd™ 2 Nu ASCHT /A o 8*16/12*24/16*32 B

LT7381_DS_CH/V1.2A

Hx uiristhd g b

TOA L
AFG

AEN
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8.2 HydE

LT7381 ' @ Ar a, 4E@ai1N 1! @, 4d& €816 12*24 16*32 dots L &1 =
€ 16*16 24*24 32*32 dots L WIE @ a Y N1 %I 1 "HY 32,768 #& E & 32,7683 E|
& E@&A _ Qi p 0000h~7FFFht G E@&A _ b 1 8000h~FFFFh E &t O

T

VEY, 1, LT7381 NhNTJAse g 1T " g&EYM | XhNE@GINTQQe T~
€ o8N aEédayN@ * 1 @ ' T° REG[D2h ~ D4h] w0 " ° REG[D5h ~ D7h]
W) ev he

821 846 dyv” —4a

CAE@&GYNHILT7381' @ "~ 55 1~ ngéls AN & CGRAMZ | } © MCU
N, &@E& &Y N QQ%Xeé JICGRAMA | &b, &4 816 E 3 1 16bytes Q Q1 D
S X % 1000ht E@ A 0000h1 , E3'QQZ° R 1000h~100Fh @i x 1 . & M

2A 816 E31 E&A _ w000lhi E3QQZ° * 1010h~101Fh @i x I CGRAM
sx QRO AAbT X

CGRAM vy = ¢érvy +adEA *16B

850, Asg16duyv v’ —4a

d EV 3 o 0000h d EV 3 0 0001h
Address Data Address Data
[ [ [ [ [ ]}
1000h ByteOX 3Fh 1010h ByteO Il==Il
1001h Bytelx 3Fh 1011h Bytel ==
1002h Byte2x 0Ch 1012h Byte2 == ==
1003h Byte3x OCh 1013h Byte3 == ==
HEE HEE
HEE HE
[ ]
| ]
[ ]
EEEEEEEE
100Dh Bytel4x COh 101Dh Bytel4 EEEEEEER
100Eh Bytel4x FFh 101Eh Bytel4
100Fh Bytel5X FFh 101Fh Byte15

LT7381_DS_CH/V1.2A
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8.22 16*16 dyv~ —A&
4 16*16 E 3 1 32bytes 'QQ1 @b Dsg x k% 1000ht E& A 0000h1 , E
3'QQz° A 1000h~101Fh ©Gig x 1 . &M 2A 16*16 E31 E& A . w 0001lhi E
3'QQz° A 1020h ~103Fh @i x | CGRAMS x mQQn" AAbi x

CGRAM vy = ¢érvy +adEA *32B

8-60. A 16*16duyv 0" —a

d EV 3 o 0000h
Address Data Address Data
ENEEEEEEEEEE

l000h | Byeox 0Fh | 1001 | Bytenx e EEENEEENNEEE

1002h Byte2x OFh 1003h Byte3x FFh ....====....

1004h Bytedx OFh 1005h Byte5x FFh ==== ====
[ [ [ ] ] EEEN

1006h Byte6X OFh 1007h Byte7x FFh ] ]
EEER EEER
[ [ [ | | [ ]
(1]
EEEEEEEEEEEN
EEEEEEEEEEEE
EEEEEEEEEEEN
EEEEEEEEEEEN

101Ah Byte26x FFh 101Bh Byte27 x FOh

101Ch Byte28x FFh 101Dh Byte29x FOh

101Eh Byte30x FFh 101Fh Byte31x FOh

LT7381_DS_CH/V1.2A
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8.23 12224 d y v~ —4&

. 812724 E 31 48bytes QQITA~ "QByte ihbit[3:0] 6 X 1a&eb Dsg x w 1000h!
EéA mO0000hi, E3QQZ 3 1000h~102Fh @Gig x 1. &M 2A 12*24 E 31|
EéA . w000lht E3QQZ " 3 1030h~ 105Fh &g x | CGRAM§ % /5'QQnR°
AAbi x
CGRAM vy = ¢r5vy +adE2Q *48p
8-70. A 12*24dyv 0" —&a
d EV 3 o 0000h
Address Data Address Data —
[T T T T T TT]
1000h ByteOX 1Fh 1001h BytelX FOh e
HEE
1002h Byte2x 1Fh 1003h Byte3x FOh EEE mas
EEs  mam
1004h Bytedx 1Fh 1005h Byte5x FOh gog HEE
Esm ===
1006h Byte6) 03h 1007h Byte7x 80h EEE EEN
HEE HER
HEE HER
HER HER
HEE | [ [
HER
HEN
HER
HEE
EEEEEEEEE
[ [T I T 111
102Ah Byte42x FFh 102Bh Byte43x 80h o —
102Ch Byte44x FFh 102Dh Byte45x 80h
102Eh Byte46) FFh 102Fh Byte47x 80h

LT7381_DS_CH/V1.2A
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8.24 24724 d y o~ —4&

2

8 2424 E 31 72bytes 'QQ1 &b Dg x w 1000h1 E& A w 0000h1 ., E
3'QQZ° U 1000h~1047h g x 1 . &M 2A 24*24 E31 E@ A . w 0001h! E
3'QQZz° A 1048h~108Fh @i x | CGRAMS x mQQn" AAbi x

CGRAM vy = ¢r5vy +adEA *72B

8-80. A 24*24dyv 0" —&

d E v 3 o 0000h
Address Data Address Data Address Data
1000h ByteO 1001h Bytel 1002h Byte2
1003h Byte3 1004h Byte4 1005h Byte5
1006h Byte6 1007h Byte7 1008h Byte8
1009h Byte9 100Ah Byte10 100Bh Bytell
103Fh Byte63 1040h Byte64 1041h Byte65
1042h Byte66 1043h Byte67 1044h Byte68
1045h Byte69 1046h Byte70 1047h Byte71

LT7381_DS_CH/V1.2A
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8.25 16*32 duyv” —4&
4 16*32 E 31 64bytes 'QQ1 @b Dsg x k% 1000ht E& A 0000h1 , E
3'QQz° A 1000h~103Fh ©Gig x 1 . &M 2A 16*32 E31 E& A . w 0001lhi E
3'QQZz° A 1040h~107Fh @i x | CGRAMS x mQQn" AAbi x

CGRAM vy = ¢érvy +adE2A *64B

8-90. A 16*32dyv " —a

d EV 2 o 0000h
Address Data Address Data
1000h ByteO 1001h Bytel
1002h Byte2 1003h Byte3
1004h Byte4 1005h Byte5
1006h Byte6 1007h Byte7
103Ah Byte58 103Bh Byte59
103Ch Byte60 103Dh Byte61
103Eh Byte62 103Fh Byte63

LT7381_DS_CH/V1.2A
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8.26 32*32 duyv” —4
4 32*32 E3 1 128bytes 'QQ1 @b Dg x W 1000h1 E& A, w 0000h1 . E
3'QQZz° A 1000h~107Fh ©Gig x 1 . &M 2A 32*32 E31 E& A . w 0001lhi E
3'QQz° A 1080h~ 10FFh ©ig x | CGRAMS x /b'QQR° AAb i X

CGRAM vy = ¢r5rvy +adEA *128PB

8-100_. A 32*32dyv v —A&a

d EV 3 o 0000h

Address Data Address Data Address Data Address Data

1000h ByteO 1001h Bytel 1002h Byte2 1003h Byte3
1004h Byte4 1005h Byte5 1006h Byte6 1007h Byte7
1008h Byte8 1009h Byte9 100Ah Byte10 100Bh Byte1l

100Ch Bytel2 100Dh Bytel3 100Eh Bytel4 100Fh Bytel5

1074h | Byte1l6 | 1075h | Byte117 | 1076h | Byte118 | 1077h | Byte119

1078h Byte120 1079h Bytel21 107Ah Bytel22 107Bh Bytel23

107Ch | Bytel24 | 107Dh | Byte125 | 107Eh | Byte126 | 107Fh | Bytel27

LT7381_DS_CH/V1.2A
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8.2.7 CGRAM v |

¢xJ’

12 ERAEG S FER(CR)
REG[03h] = 00h

l

HEEESUHELL
REG[5Eh] = 04h

|

BEEEHHHCVSSA)
REG[50h-53h]

MCUE AFEIE
Data Write to REG[04h]

=

f 8-:20 CGRAM v ¢ X [

LT7381_DS_CH/V1.2A

-
©Levetop Semiconductor Co., Ltd.

Page -92-



JLT7381 TET-LCD

8.2.8 &v SerialFlash Y CGRAM v _ ¢ X[~

T m )

le
p A 4
S 04
Check DMA Busy 7 IRZEDM(%;:;E F;g?;gﬂ”imm
REG[B6h] bit0 REGIRCh-BHH]
Y
'e '
BEEESIES ZEDMAE fRih it
REG[5ER] = 04h REG[50h-53h]
A 4 Y
s ™ '
1= EFlashiZhl SHF22 EEDMAEHZ =
REG[B7h] REG[C6h-COh]
v Y
e ™ g
1B TSPl B A DMA Start Bit (DMA_CTRL)
REG[BBh] REG[B6h] bit0 =1
Y ot
Y
e Check STSR
REG[BOh] bit[1:0] .
T

f 8-30av SerialFlash 5 CGRAM v ¢ X[ f

LT7381_DS_CH/V1.2A
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83 nd'H 90w
LT7381°"HY& E" 1i1 T~ "EY' @ H ° 9y:1 +*+ h| &+ REG[CDh]bit4
=11 3 h VDIRe REG[12h] bit3Z 1 ~ LCD¥e ' Q@I ~ ' 90@EY 1 b*' N LCDR
W  m® H 9V1I Nh™ RWbi

84 dyazj Q

LT7381 08 Ey 4 ¢z @ { 1+ | &+ REG[CDh]bit[3:0] i °

f 850nddyads

85 dy Q

LT7381w& Ey "1 11" | &+ REG[CDh]bit6 [ i

f 8-6onddy Qf £

LT7381_DS_CH/V1.2A
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86 nd noOb

LT7381 8 & Es VQ 1 {1 QaE X  TA 1 4hsvQ 87 paEwA
Hi GEx %4 ds ONAT 1 E° VAERS " mtW TA 1, hBHi hs 0DQ i

LT7685— S ATFT LODR RS

f 8-70nd NOYi £

LT7381 G GEM 111 LCDpA@E =@ET @ i! @l " &% Q %I

i+ h REGI[CDh]bit7=1 HAk

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

fEEELhTrTaiaEs - F AREPIP - BRI - JL
MEF2EZEE » R TEAERIESN » AR

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

]

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

f 88d” "~ nl {1 A&

LT7381_DS_CH/V1.2A
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8.8 X
LT7381 0& 0, & % %o/b8 E x %ol T Q& % %ol * 32*32 Gli v gé 481 E' @ T~ p

Ar ahewy Ji | E

@Yy 1 ET g

Y E REG[12h] hit3VDIR=1 Hi PIP 1

8.8.1 ndx

GEx % & PRI i
i

hyJdowH géx %0 h NO
GE! @ VY J1 G Ex %BKY /b yu o T}
a

hiyovoygld! @

g, & % %o Ex % Nh s

Gij & EGE JVHI GEx%hs OAT i AdJE
T G E?nmwAb G E TA 188 4 Hi x%NhN O i
% ONOITo TpTA 175 Bz n! @QQiJdwmbyl h
| €4 @
8-11londX aH"LEGR
Register Register 0
Address Name :
bit2xg, & /& WA "G TextMode
REG[03h] ICR
Enable(
bitlx & E x % h & Text Cursor
Enable
REG[3Ch] GTCCR - -
bitOx Ex % & h & Text Cursor
Blinking Enable ¢
REG[64h:63h] F CURX | % %oy J X & EHEYd %
REG[66h:65h] F CURY | % %oy J x = 28 E HBEY d %o
h & E® & Character Line Gap
REG[DOh] FLDR _
Setting

LT7381_DS_CH/V1.2A

GG Ex % weédaE"™ JH
hos

s VAT AT js OAT 1 3% % &
VG S 1O Yk N O G

Y x

HU O8]
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A x v

' OBi0sE

GEx % @ hédh
Hi &H '@ YZpT

#0j &1 1| é" GTCCR REG[3ChZ h1

V3 Abi X
Blink Time o secp = BTCR[3Dh] * a 1/Frame_Rate [

i g% % #0EDAL X %%y JhyDpwe A JE G

IS e BAE TFT LCD Bk

GEx % @ | &% CURHS REG[3EhE /b CURVE REG[3Fh[{ = h

HE Ex %3 y bKy OhpaET ¢ (2 ¢ REG[CDh] bit[3:0] Z & ¢ 1 * WI
K R1~324dPaEr GED21 T Hi x %BKYy b y NhOUNQO*?
© oG Ex % hoy

| &% CURHSe REG[3Eh[ bit[4:0] = 00000 ~ 11111b

»| = =]

3 pixels 32 pixels

1 pixel 2 pixels

| &+ CURVS REG[3FhJ bit[4:0] = 00000 ~ 11111b

= = -=»N

2 pixels 3 pixels

1 pixel 32 pixels

f 8-100% " Wj kW

LT7381_DS_CH/V1.2A
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88.2 f EX

LT7381 ig, & % %ob® 32%32 G 481 & Y%Add1 T 2 A bitt 77 "Yhthy ° x

Color-0 Color-1 0"° 0" rb” Zx

8-120f EX UYANHy

2®00 Color-0e  * + REG[44h] & hl " h¢

2001 Color-1e  * * REG[45h] @ h| " h

2010 0"

2011 0" rb”

} %ps & AQeéx %H  256bytes 2 n  LT7381 & 4A Qe x % & 'O MCU

l@Jd h™ wBEpE | Ox %ol & % %oy A ! 1 GCHPOs REG[40h]Z
GCHP1e REG[41h]{ GCVPCe REG[42h]{ m GCVPle REG[43h]{ ! h y Color-0 i
“ 1] éw REG[44h] h Color-1%©i * | é+ REG[45h] h 1 i g1 32*32¢gé

% %o0iid & QO A i

254
255

Color-0@i * x M
Color-19 * x M
f 8-11cf EX T A&

LT7381_DS_CH/V1.2A
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2 IE B ARB E(GCC)
REG[44h:45h]

¥

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

A4

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

A J

ELE 256 Bytes B AATEUE

A4

BEEIRK T/ EE LR
(GCHP, GCVP)

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

f 8-126° Af EX [ f

LT7381_DS_CH/V1.2A
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9. Ak  -PWM

LT7381 74 PWM I § | Xhwé& 2A PWM . x PWMO PWM1 LT7381s 9 & 2 A 16bits
G Qe Timer-0= Timer-1t GOARY "~ PWM© = "6 @ PWMO weel p &1 o X
Timer-0 Q| & "¢ REG[8ANh-8Bh]I TCNTBO{3 Timer-0 Q% | & #e REJ88h-89h]1 TCMPBO]TI
k9 PWM I T a1 Timer-0 Q" hXrtr  TCNTBO®&|I X8+ PWMClock @ h ' ADi Qi
E Timer-0 Q¢ 1 "QuE® W TCMPBO| &+ Bi®OHPWM 6 h0oA1 C51 PWMOb' 5 O
6 Omll a Timer-0 Q" &t h/A AT Q E Timer-0A A7 Q%> OHhf 1 A Al PWMO ¢+

5 ©@ y o aHhs O | &% TCNTBO®®I 61 M AHQEPWM- Q

Timer-0 == TCMPBO Timer-0 == TCMPBO Timer-0 == TCMPBO
v v v
4
PWMO |
i A A A
Start Timer-0==0 Timer-0==0 Timer-0==0
Timer-0=TCNTBO Timer-0=TCNTBO Timer-0=TCNTBO Timer-0=TCNTBO

f 9-10 PWM | Ef

1 @i VA @ | PWMO @ Duty” F&: % | &+ ¢ REG88h-89h], TCMPBO]Z | &by  °
PWMOf1 A nDC yEdail EPWMO D hwOy f1@M@da 1y TCMPBO
68 z pPYEPWMO D hwmLty f18@M@da 1y TCMPBOGS n e

F Yy @i RE@86he PCFGR®s 0T |1 0o Ak iTimer-0M3 0¢ hs U | &+ TCNTBO

WO + %b* p Timer-0w™ 0 MCU v~ TCNTBOGT TCMPBO@®! 6! @f 1 j 2 Duty
w6 PWM L3

9.1 PWM QZ Y|

PWM @ Q" H2 ! s CCLK Timer-0> Timer-1GfH2z 9 + | &+ PSCLR REG[84h]
"y

QZ1 = CCLK/ o Prescaler +1 B
& ° Timer @iClock W' Rs &3 | &+ ¢ REG[85h]" R 1 YA Qv & w1 @F 1
49 a o "'Oxl 12 14 18 &b | &+ REG[85h]bit[5:4]=10b (. Timer-0

B 'QClock= H2z9 /41 v&o N | & REG[84h] /b REG[85h] T

LT7381_DS_CH/V1.2A
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TFT-LCD
9.2 PWM 3 M
PWM ~“{ Lev @ @ hdhoE >WAHIWI b' i PWMOI % H s O [
f 11 &+ REQG86hle PCFGR @ihit1=01 3 y B Timer-0 Qi | &+ REJ86h]e PCFGR
08 bit0=01 b ' Timer-0<TCMPO | 6w D2Wi b Timer-0>TCMPO! | 6%
HoWed 'y W C PWMO® , ! @J4* PCFGhit2 h ér’
%Y 1 PWMO = PWM1T Hip @ | Gyi1 E! @QY®TOHT /AEr 1 val é+ REGF85h]
& PMUXR bit[3:0] @i
9-10 L Ep REG85h] Q
Bit Q
PWM-1n A Ha PWM[1] Function Control B
Oxbx PWM[1] v A * %o Scan FIFO pop
ai néén . b
10bx PWM[1] PWM Q¢ 1@ilé &7 PWM
3-2 ‘Qv 0Wir° Leé e dead zone A&l
11bx PWM[1] Oscillator 0 ' £ OSCZ
b' 0y TEST[O] ® Hight . PWM[1] Nhi RWE® '
(VY
PWM-0n A Ha PWM[0] Function Control B
L0 Oxbx PWM[0] & GPIO-CJ[7]
10bx PWMIO] PWM Q+ 0
11bx PWMIO] dr
PWMO = PWM1 D @ &I L %u 7 PWML PWMO @ h /i~ 1
ETET PWMO @ b | T Hx
PWMO
PWM1
f 9-20 PWMO U PWM1:'s

LT7381_DS_CH/V1.2A
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apePRPZrim dPWMO> PWML1aH 61 &>L zA GBiwh LT7381 wé

" MNHzi 1 A PWMO > PWM1 aH 6H 1 “n f +| & REJ87h]
e DZ LENGTH 1 h X
PWMO
PWM1 e
EEBRE
f 9-30 PWMO u PWM1:': L URWUQZ

LT7381_DS_CH/V1.2A
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10. I2C IAD M a I12C Bus Master B

p

2CMaster T 24 2w 1 £1 7T Am JT'QQQVD G OOEA
QQe 1 bi gA” X

| E 2i 3N 40! @

LT7381 12C Device #1
12CMCK CLK
1I2CMDA DA

CP Touch Controller
(12C Device #2)

CLK

DA

f 10-10 LT7381 KAD 12Cz v =

LT7381 "H'Y 100K bps /b 400K bps € " i 1 I2CMaster BfH 3N g [2CMCKZ y 3

p>
>

[2CMCK = CCLK / 4 5*a Prescaler+2 B g

¥ e&ex b' 12CMCKT 100KHz X h CCLKi 100MHzi1 y Prescalere REG[E5h] & REG[E6h] &
0 W 200 p Master /b Slave @QQe T 4+ I2CMCK ¢@Ga f @i @ Bytewd Yy Y%AQ
Qbyte T 8-biti M¥%A I2CMDA bit & MZ©3 A I2CMCKI Xhe H' MSBADe 1 p
YeA byte @ h @& A Acknowledge bit € YeA bit T p I2CMCK®w 2Wh [ nit+ %

I2CMDA E { p I12CMCKH2 WHwp 1 Xh I2CMDA 0 p I2CMCK® 3 WHT M hj wp o

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

12CMCK ffffffffffffffffff

R EE R

12CMDA

<:> % B8 Master Zl Slave |2CA[6:0] : Slave Address
RW# : Low - Write, High > Read
<:> =8 Slave 2| Master A Acknowledge

f 10-20 12C ®

LT7381_DS_CH/V1.2A
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i g 10-27 12CE B8 1 O A% p%il2C

T AL

A Start Signal

A Slave Address Transfer
A Data Transfer

A End Signal

o )
!

1% 7E 12C Master Enable
REG[01h] bit2

|

12TE [2C Master &5 i
REG[OBR] bit5=1

-

~

123E [2C Master Pre-scale
(ICMCPR)
REG[E5h-E6h]

l

127 [2C Master Slave il
([ICMTXR)
REG[E7h]

~

1Byte A'O Slave 1s o

B TOA4A ¥O44y

-

WE [2C Master BHREEAES
REG[ESh] bit7, bit4

-_l
P

Check f£3i55AE?
REGI[EAR] bitl

Check WIZ| Ack.?
REGI[EAR] bit7

(" E A Data 3558
ICMTXR)
REGIE7Zh]

!

-

REG[ESh] bit6, bit4

12 E 12C Master EABMELILIES

Check FH#iISTHL?
REG[EAR] bitl

f 10-30, o Data  Slave

1 2 3 4 5 6

10 11 12 13 14 15 16 17 18

MSB LSB
11010 O1]0]1

f 10-40_, d, Data y A5y .

0x01 y vy v Slave

LT7381_DS_CH/V1.2A
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TFT-LCD

t £2. K Slave 1s

1 Byte A"Oc

( BaR]

)

}

1% 7E 12C Master Enable
REG[01h] bit2

l

-
1% 1€ 12C Master 59 ER
REG[OBh] bit5=1
) |

1% 12C Master Pre-scale
(IICMCPR)
REG[E5h-E6h]

(" i@TEI12C Master Slave it
(ICMTXR)
REGIE7h]

[«
I

-

REGIE9h] bit7, bitd

127 [2C Master I8R5 A<

»l

Check f£%iscAk?
REGI[EAN] bitl

Yes

f 10-50 + Slave

1 2 3 4 5

12CMDA

6

9 10 11 12 13 14 15 16 17 18

12CMCK | ffffffffffﬂfffffff
o1 110f1]0f1]0 /

f 10-60+ Ox01 y vy v Slave

@~ X 12CMCK =

No Slave UWF] Ack. ?
REGIEAN] bit7

Yes

=
REGIESh] bit6, bit4, bit3

|4
<

[iﬁi 12C Master A - ACK -~ =1+

mEWSF#FiET Data
(ICMRXR)

REG[E8h]

[
|
=

A Data

End

Gdwd Y9 Dy

I2CMDA T b KI[0] 3 KO[0] Hp A D

LT7381_DS_CH/V1.2A
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11. v:=
LT7381 &~ 4 558 * "Ewd 1 - ~ MCUBEION £v 1 (3 @  MCUG "1 E
Al évi@ hi 6! @ MCU —m@ié Qi igio W °ZzZ1d
LT7381
K14
K13
K12
KI1
KIO —‘
N ——00000—
KO3 D_Q_D_Q_‘D—
i -0 0-0-0——
o o-0-0-0-0——
koo O-0-0-0-0——
I
f 11-10 LT7381 "YE“ vy "Y:
LT7381 = "E®i w @ ebi x
Aw@r "HY 55 ~ ~
Av®d' Y2p®Ew ' mn H
Al Q@ Y H
AHYr a HYi 1! a HYY2A"Y ai Y3ATY
AV E1Y [ o M
CEw@i’' 6] é% KSCRI @ h ~ "Ew@HA"61bn”H n~ ' A& Y
aNT ®Y  Yii MCU O @ AAE&~ p KSCR2 bit[1:0] e = 7Yi @Y Q 1t o

MCU! @ nl &% KSDRé  Yi Y @WMZ'Y

11-10; W'l o Normal Key B

K10 Kl1 K12 KI3 K14

KOO0 00h 01lh | 02h 03h 04h

KO1 10h 11h | 12h 13h 14h

KO2 20h 21h | 22h 23h 24h

KO3 30h 31lh | 32h 33h 34h

KO4 40h 41h | 42h 43h 44h

LT7381_DS_CH/V1.2A
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11-1>  11-27 p* WY ¢ NormalKey Z/b Y € LongKeyli & © 5 ~~ ©EMZ1
i BY | h épl é+ KSDRO~KSDR2 A YUY H YiIiY @ @ hij
11-20 I o LongKey B

KI0 Klil K12 KI3 Kl4

KOO | 80h 81h 82h 83h 84h

KO1 90h 91h 92h 93h 94h

KO2 | AOh Alh A2h A3h A4dh

KO3 BOh Blh B2h B3h B4h

KO4 COh Cih C2h C3h C4h

E™Yi A 'Hl @t @S A'Y h &p KSDRO KSDR1/b KSDR2s Al &4 a FY . U&mA
AnY gloOREa . Ol amsyY 2Rwit aebp 2 H TYi . 0x34 0x00 0x221
p KSDRO~KSDR2U & AADbi x

KSDRO = 0x00
KSDR1 = 0x22
KSDR2 = 0x34

b E®D T Wi &M kJ4biox

11-30 ¥y 'Y= A HLEG®p

LEpry |[LEpa’ Q
bit6x Y i & LongKey Enable
bit[5:4] X 5 & K 'Qe ShortKey De -bounce
REG[FBh] KSCR1 | _.
Times{

bit[2:01 x ~ ° "E®@H & Row Scan Timel

bit7x ~ o € Keypad-scan Wakeup Enable ¢

bit[4:2] x Y ' 'H € Long Key Recognition

REGI[FCh] KSCR2
Factor ¢

bit[1:0] x 'Y Qe Numbers of Key Hit.

REG[FDh ~ FFh] [KSDRO~2| Y . 1 ~3¢ Key Strobe Datal ~3 (

REG[01h] CCR bit5x Y 1 T i & Keypad-scan Enable/Disable {
REG[0Bh] INTEN |[bit3x Y A Ai & Keypad-scan Interrupt Enable
REG[0OCh] INTF bit3x Y "EwA A" %« Keypad-scan Interrupt Flag

LT7381_DS_CH/V1.2A
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MCU! @& i° A|sT Y Tdx

A MCUs ! Keypad-scan@i' 6 &¢ StatusZ 1 [ €~ 1 ¢ "Yi

A MCU* AA3NT 27T Y 7Y
NT hAAA ¢ INTENDit3Z w 11 y®dY & Yi HEhfi1 AA GEAAF1 HI
Keypad-scan A A" 8™ %ee INTFbit3Y N = w L A MYA| 1 A ap n . co |
AAT O™ %l ¢, @ 8j hWr 1 aAA

G%u | LT7381p > %WAT HYD™Y o b1t d4* AH&EC1 yMY A ! @N LT7381" °

S WA Ao R €7, T T1 MCU! @ TY2s> LT7381 s AT ¢ +1 1 bi g
11-2Y2 hlyga~ 1 O @ . T INTHAAGEF 11 ~ MCUI bg 11-3 LYy g A~

C s )
!

[ S Rl T

REG[01h] bit5=1

|4
o+

Pag=Ricsi sl P o
REG[OCh] bit3

Yes

EHUZ R I5(KSDR)
REG[FDh-FFh]

}

TR TAF

)

AR IE D
REG[OCh] bit3

f 11-261 AH[ fa T ©ap

LT7381_DS_CH/V1.2A
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< PiRSER )

e ARt E?
REG[OCh] bit3

< bl )
!

HEERETESBE
REG[01h] bit5=1

—

y

N
HEERE DT EE R4 E(KSDR) _ .
{ REG[OBh] bit3=1 ‘ REG[FDh-FFh] ( PIELLES W
B h
X TR TAE
[ RITEMTE 1 """
-y l
P RSIEE | N
§ REG[OCh] bit3

f 11-361 AHJ  f o> T INTEAH* &p

LT7381_DS_CH/V1.2A
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12. GPIO 0 A

LT7381 w&~ A GPIOi £#1! @QAwMCUI £@a g1 W P GPIOI £ T mTHi 3NH
pOYL vai 12-1A7 1 E®p PRI 3N T BHET A

12-10 GPIO0OAj 6 HUO 3Mpmuhi H

GPIO © A LB 3 M
GPIOA[7:0] DB[15:8]
GPIB[4], KI[0]
GPOB[4] KOI[0]
GPIB[3:0] {AO, WR#, RD#, CSH}
GPIOC[7] PWMI[O]
IOD[7:0] PD[18, 2, 17, 16, 9, 8, 1, 0]

12-27 LT7381! "HY@GOIPI £1 PR GPIOi AT hwm , ai 0 @3 ., QQai n
VQOQE| &+ w REG[FOF6h)1 v av 14| é+

12-20 LT7381 Uai v GPIOD A

GPIOD A A GPIO § A
GPIOA[7:0]
23 GPIB[4], GPOB[4], GPIB[3:0]

GPIOCJ[7], GPIOD[7:0]

LT7381_DS_CH/V1.2A
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13. = ”-\l P

PO NWAI | LT7381 OHGOHMYI TAWA L 87Q1 G 2n' « Hwx* WwA
e Normal Z & u WAe Standbyl py ¥WAe Suspendl Y~ WAe Sleepl 1 th1 T AWA" |

2

é" REGIDFh]t h i T M#MYTAWAGIH VA% X

13-10: |fYP+dvQ NI N

7 W4 a Et 2 3 ny+a Tt 4 a
it a Normal a Standby a Suspend 3 a Sleep
em
PLL Enable Parallel Serial Parallel Serial Parallel Serial
MCU MCU MCU MCU MCU MCU
MPLL MPLL
MCLK | MPLL Clock Clock Clock 0sC 0OsC Stop Stop
CCLK | CPLL Clock oscC oscC Stop osC Stop oscC
PCLK PPLL Clock Stop Stop Stop Stop Stop Stop
CPLL ON ON ON OFF OFF OFF OFF
MPLL ON ON ON OFF OFF OFF OFF
PPLL ON ON ON OFF OFF OFF OFF
w X
1. LT7381 v 2> WA HI LCDIi ANj . N1t % 3V 2WA | MCU XN LCDW
g Y Display Off & Power Down @0 A1 @ d LCDI p "Qq
2. OSCT "Yv i) '
13.1 ; w4 a
pD%WAi g ©is APLL * W AT MCU h sAPLL" . f1 CCLEKE Core
Clock MCLKe I ~ 55 é& Clockl PCLKe LCD"E® ClockZ 1 "A®di £y 0 LCD ! @
*WI 1 py@f PLLk L 4 H 1+ %MCUo0 X | &% Olh &8 bit7 &~
PLL " TeJz:MATH

LT7381_DS_CH/V1.2A
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13.2 Et 4 § a Standby B

h REG[DFh]bit[1:0]=01b b8 u ¥AI M1 ' & CCLK /b"E® ' € PCLKK Nh y
Bi 1" ngé& ', hAA' MCLK®&

d, Standby 4 4+ Bi o

E 'O Standby #A

E I >2%wAe h REG[DFh]bit7=1 ¢

E MCU'! @sT "6 &+ ¢ STSR Gihitle TAWAT 6"y I XhvVéwr L @
LT7381 T4 < 2 WA

mv7w4a'-'g BIO

E h h REG[DFh]bit7=01 " Aéu A
E MCUs! "8 é+ ¢ STSR @ibitle TAWAT6"'Y I XhMEwwO

13.3 1 Y 4 a a Suspend B

h REGIDFh] bit[1:0] = 10b 3 y %A1 p %¥Aei 1 M1 ' ¢ CCLK né
€ MCLK "E® ' € PCLKK Nhy Bt Xhl~pé '_ h Q 0OSC '

d y4§'—'9 BlO

E:iQoOsSC ' hT @i ~pngé_ A '

E 'O Suspend #A

E Y >wWAe h REG[DFh]bit7=1 ¢

E MCU! @s? "6 é+ ¢ STSR Gibitle TAWAT 6 Y I XhMEéwmll Q@

LT7381 T4 X 2 WA
thv 7 W4 auvy BlO

E h h REGIDFh]bit7=01"~ A y WA
E MCUs? "8 é+ ¢ STSR @ibitle TAWAT 6"'Y I XhMEwwO

LT7381_DS_CH/V1.2A
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13.4 T' 4 4 o Sleepp

h REG[DFh]bit[1:0]=11b 1Y~ WA p %¥Aei |1 A® ' /bPLL hy B

d}ﬂ"‘lé"-'g Blo-

E 'O Sleep %A

E Y >2%wWAe h REG[DFh]bit7=1

E X\ REG[EONh] bit7 w01 , p LT7381 <\ 2 ¥WAHI |~ néh 3 Power Down Y'Y
T h REGIEOh]bit7 m 11 . h s &. AWA

Eb' MCUI £T X" i £1 y LT7381hy ¢ OSC b* MCUI AT wm 1 &1 y
LT7381j hy B OSC

E MCU' @s7 "6 &+ e STSR GWihitle TAWAT 6"Y I Xhvéuwvm LI @
LT7381 T4 3V 2 WA

-

E h h REG[DFh]bit7=01" Aéu %
Eb' ' p> "®AOSC yB 1.0 Al 0SsC
E MCUsT "6 é% ¢ STSR Gibitle TAWA T 6"Y Z XhMéEwwO

LT7381_DS_CH/V1.2A
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14.LEp T1Q
LT7381wé& ]k 44 @& ABMCUI £1ay @) év 81 R MCUI £ HG6 9 LT7381
Yo ATEl énm rnmYRl vy "6l EvT @ "6 neQr nQu To| ewE

0B

Q@N'QQ VYR &% At E n'YR©E &+ QOQHI 3i ¥

Qi+t o WAET p DataReadb Qf nQQ BT b Command Write b

X

i ji " 2 a'Ynpl év! Q@ p Command Write b v Q/bp Data Write b v Q=i = A 2
i b Command Write b "Yh | & » Gl x £ Register Address { 1 1 ~

o DataWrite b v Q0!
o Command Write b v

hl &+ s x 1o Data

Readb_, T nl| &+ Q0Q
14-10 MCU O A ~ 1
8080 Y & MCU |6800 y & MCU
MCUOGA"T | CS# | A0 pos [ wRe | RD# | WR# n il
EN | RW# | EN | RW#
Command Write 0 0 1 0 1 0 h“Ypl é+ g x
Status Read 0 0 0 1 1 1 n'él é&w WQQ
Data Write 0 1 1 0 1 0 NQQ =l éw af neé
Data Read 0 1 0 1 1 1 nl éw af gé s

141 - L Eg

14-20- L Ep o STSRB

Bit Q e En4a
&LJJEv FIFOt =1 ~ a Memory Write FIFO Full B
Ox " v é FIFO =& e Fulll
7 1~ v é FIFOT 4 » € Fulll ™ 0 RO
E@p Rgé FIFO =@ » Gy T IMCUE! @ 1 A4
M QQ né
dJJEY FIFOt. 1 = o Memory Write FIFO Empty B
Ox ~ s é FIFO =®M e Emptyl
6 1x ~ g é FIFO TJdMe Emptyl” 1 RO
E° ungé FIFOT4M”™ HI MCU!' @ A~ 3 8bpp Q0Q 64
Aidd  16bpp QQ32A 4V & 24bpp QQ 16 AU

LT7381_DS_CH/V1.2A
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AJJEv FIFOt =1 ~ a Memory Read FIFO Full B
Ox nné FIFO =& e Full

5 1X nJsé FIFOT 4 »~ 0 RO

E npgé FIFOTJ4» Hi MCU! @ As & n 8bpp

QQB4AUM 16bpp QQ32A 4V & 24bpp QQ8A G M

Bit Q o | Enc 4
AJJEv FIFOt. T~ a Memory Read FIFO Empty P
Ox njgé FIFO =®M e Emptyl
4 1X nJsé FIFOT 4 M~ 1 RO
E npgé FIFO =®MHI MCU! QA A njédQ
Q

~ -

$1 6~ 1 o CoreTaskis Busy, Fontwr Busy B
A bit Th LT7381p WIBTE " MA'H GaE  Jdgé
" VM LVAT £ Hé
OX VATHG&G&Iz: U7
1X DA H&1 120 '8
EMCUY 2 "QOEmgeé¥wWAI ail "~ wzg w hHi Y
20 X LT73817 & J272
W~ xpd WAI 1 b' MCU\Y

EN T 07 maElg

(o)}

J
o

RO

L« Q

g

N>
O

.\.q)dE)
h™ 1t o A

D

(=]
>x< X
—_C =
i
v
1]
us]
(D
3

nst! Ay o 20 X h REG[E4h] bit0 ©&

p SDR_INITh H & 1

$1 44- 1  oOperation Mode Status B
Ox* W'HA wA
1x = B"HA WA
Abitw1 ~ LT73815 * p g ¢y ai
DWAEA p JdDWAWAI AbithA'Yp 1 PLL

AHe 1 7 a Interrupt Pin State P
OAAF 0 RO
1Xx A AfF 1

o

o
>

n

W~ X ROM E € ReadOnly(

LT7381_DS_CH/V1.2A
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142 \ LEg

REG[00h] Software Reset  Register a SRR

Bit Q e En4a
"H 1 PLL ¥ o Reconfigure PLL Frequency 3
1" ADbtN A J PLL ' Eoow PLLE Rv QHI
7 . ) . . . 0 RW
PLLH j hYoowi YZ! @ n A bitt b 1
~ PLLTJ86AXa&r1 " Q
6-1 " ET 0 RO
T! Ha Software Reset f3
ox* W'HA
0 . 0 WO
1x Tvy vyHEchs 0 |wmoO

TUYEhevyy @6 1 THI &w & h |
° o o Warning Condition Flag B

0 Ox =& 9 ¥ 0 RO
1x 2§ v 6 REG[E4h] bit3

REG[01h] Chip Configuration Register o CCRpB

Bit Q e En4 &
i PLLO o Check PLL Ready B
7 Y2 @ n Abit;y @ ¢J44TJ4d Q PLLH 1 0 RW
© PLLT48AX6E1 " Q
WAIT#A 1 r~ 0 o Mask WAIT# on CS# De -assert B
OxNomask | WAIT#3 N p LT73813 T O Hhwé Lo
%HN |1 Pi AMCUA[ @ ~ v Q b' MCU
e QR | p WAIT#EWHD WHI Saf ©~ Qv é
6 R . i 1 RW
LT7381 Ha @i « wY 2i Z WAIT#TED H |
Xhp WAIT#m Hi HE T i K©Eé n
1x Maskl E CS#3 N 0 'HA WAIT#CO! € wd Hilt
t % MCU &7 i 0 WAIT#[ s DGEA v Q
1 NnAUVG oKeypad -scan Enable/Disable
5 ox B 0 RW
1x Al

LT7381_DS_CH/V1.2A
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Bit Q e EAn4 &

TFTr &4 _ Ha TFT Panel I/F Setting B
00b 24bits TFT 3 N
0lby 18bits TFT 3 N
4-3 , 01b RW
10bx 16bits TFT 3 N
11bx = & TFT3 N

TE" &1 @WTFT | AD hwGPIOGT Y 11

I2C Master n A Ha 12C Master Interface Enable/Disable (3
O0x ~ Be GPIO Function C
1x Al & 12C Master Function
2 I2C Master /b KI[0] KO[0] AO Hip 1 A bit Keypad-scan 0 RW
At bt v~ mux 1 O8T b 12C Master b
Keypad-scana HAET @ 1y KI0]/KO[0] NhT 12CuE
T 162 DEGKI/KOAD, hA'Y Keypad-scan| {

1 C AT 0 RwW

MCU A™O M Ha MCU Data Bus Width Selection B
0x 8bit QQO 1

0 1x 16bit " QQO 1 0 RW

&m0y 'O 8bits X £ QQo& n b ' Serial MCU I/F

0 AbitCh w0

LT7381_DS_CH/V1.2A
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REG02h] Memory Access Control Register o MACR 3

Bit Q e En4a
MCU | JEv  AO—4& a Read/Write Image Data
Format B
Oxbx "1~ 1! @& T Abi x

1. 8bits MCU I/F
2. 16bits MCU I/F with 8bpp data mode 1 & 2
7-6 3. 16bits MCU I/F with 16/24bpp data mode 1 0 RW
4. Serial SPI/I2C I/F
10bx M%N QQ, R HighBytee b 16bits MCU I/F /&7
A 8bpp DataMode 1 "QQf AT
11bx My Q' QQR  High Byte € b 16bits MCU I/F /&7
24bpp Data Mode 2
MCU A J] E "H®a MCU Read Memory Direction, Only for
Graphic Mode 3
00byx t AL t o | Afj
5-4 Olbx L At t o i Afj 0 RW
10bx i AT t o t AL
1lbx i Ai + o t AL
b zg hTi Lineard 6 mx ¥WA_ %% bit! 6 X
3 " AT 0 RO
MCU _ d.J] E "H=a MCU Write Memory Direction, Only for
Graphic Mode 3
00bx t AL + o | A7 g Original T
2-1 Olbx L At t o i Ai g1 W 4 0 RW
10bx i AT + o { Al e 90" h:tW
1lbx i Ai t o t At et 90 C
b zg hi416mx WAl _ %b bit! 6X
0 " /T &€ mustkeepitasO 0 RO

-

!
L

LT7381_DS_CH/V1.2A
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REG[03h] | nput Control Register a ICR[

Bit Q e EAn4a
AH3M NIl "~ Ha Interrupt Pin Active Level B
7 Ox Low n | 0 RW
1x High n |
r Y AH3MA «oExternal Interrupt Signal - PSMI[O]
6 De-bounce 0 RW
ox j De-bounce
1x Al De-bounce ¢ 1,024 A OSC Clockl
u A'H3Ms r 4 3 a External Interrupt Signal - PSM 0]
Trigger Type f
5-4 00bx H 'y A 00b RW
Olby i I A
10bx "4 A
11bxi " 4 A
3 C A 0 RW

f E/RN" 44 "Ha Text Mode Enable B
0x 'Og, é WA
1x '0a WA

2 . L o x s . 0 RW
p h Abite 10 X h 0] en %BiTask Busyl ¢
*pO & Ja b p Linearmx ®Aa1 A bitDJ
0
JE /. X' "Ha Memory Port Read/Write Destination
Selection (3
00bx 'Ol ~ 5 & w Image/Pattern/ T As h O E 3 BiQQ
" @i "H'Y Read-Modify -Write
Olbx 'ORGB® @iGamma & 3 W Y%A ° o
T 256bytes MCU “Yh © 30 Gamma Table 1
a W A" 3 256bytes
10bo @, & % %a%y) € € ET 1 P Low 8bits MCU "QQi 1
1-0 . L, . 0 RW
n | éw @BQQ (' j 'HY Graphic Cursor
7 N1 T géx%]eéyY9s 449g@é x %

5
h % A h & 128*16bhits MCU “Yh
" " %ok GraphicCursor1+ @ W A~ 256bytes

1lbo ° > né1 1 64*12bits BiSRAM + % MCU Y%
K u8hitl + %Ry QK'Q JVHI E ® Low 4bits
E " 1%, RAM | '"HY * " gé n  MCU

A" 128bytes

LT7381_DS_CH/V1.2A
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REG[04h] Memo ry Data Read/Write Port o MRWDP (3
Bit Q

Write Nl o JE, LAO
Data to write in memory corresponding to the setting of
REG[0O3h][1:0].p 2 QQuEf 1711 ' @& A o
w” X
a. Image Data in SDRAM x v a MCU IIF Ky h w
8/16bits 1 ' @ h3i v RWImage QQf A X hAn
e WA®iz g° gbzg H D
b. Pattern Data for BTE Operation in SDRAM X v & MCU
IIFKYy hwm8/16bitst ! @ h3i v RWImage QQ
T A X hnewAdizg® gmozg w h TA
179t MCU a92Z 1 h W 8*8 & 16*16 i
c. User-Characters in SDRAM x v & MCU I/F Ky h
8/16bits 1 ' @ h 3i v RWimage QQf A Xh h
Z g W linear WA
d. Character Code x E T 1 P MCU "QQ} Low 8bits | /ET
i1zl én T AA NTEY w 2byest . X
High bytes NT @s AE31 E <8000h wae EUYE
>=8000h W=z E
7.0 e. Gamma Table Data G E T I P MCU "QQu Low 8bits
MCU D h b Select Gamma Table ¢ REG[3Ch]
bit[6 -5]C b 1 | ] ®iGammaTable@g x Q¢ 1 #
a¢f{ AD T @V A MCUZ T 3 256bytes QQ
" eéea
f. Graphic Cursor RAM Data x E T i p MCU & Low 8bits
Q0 0 h o Select Graphic CursorSets b | &+ @
| GraphicCursor RAM g x Q@+ 1t oW 7~ e
oA
g. Color Palette RA MData xE T 1 P MCU~ 3.0 Low 8bits
QRQ MCU o M Color Palette RAM € 64*127 A
" i 128bytes @IQQI Xhp Vv YAl @l év s
X

Read nl o JJE A A
AT nJj

v

QI T 1o h REG[O3Nn][12:0]t Y /&1 A
QQ ni i1, 0 pz QQ n@ Ay 11

®w~ 1xb "' p Read nj a i x QQI 0 AL M
QU wM Y QT M A nQQuER QI 6

a
Qz 7 " Adigéx%ném g éXjH

LT7381_DS_CH/V1.2A
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -120-



JLT7381 TET-LCD

Bit Q o | En4 &

Y nii
@7 2x] C m® hi  n'QQl @ 4bytes Y w9~ o5
®W” 3Xb T A T vl ér@sxt HYe TJ4X Q
Q SRAMA 1 @ MCUZ X LT7381 ©&i Core
TaskBusy™ %of ¢ 1 "W J T 01N® JE! ™

| éngx%

LT7381_DS_CH/V1.2A
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143 PLLN L Eg
REG[05h] PCLK PLL Control Register 1 a PPLLC1p
Bit Q e EAn4 &
PCLK Output Divider Ratio, OD[1:0]
00bx Divided by 1.
7-6 01bx Divided by 2. 0 RW
10byx Divided by 2.
11bx Divided by 4.
PCLK Input Divider Ratio, R[4:0]
5-1 . 10 RW
"QOki: 2~31 6
PCLK Feedback Divider Ratio of ~ Loop, N[8]
0 . . 0 RW
Total 9bits | QO Kz 2~511 o
REG[06h] PCLK PLL Control Register 2 a PPLLC23
Bit Q ) En+ &
PCLK PLLDIVN][7:0]
7-0 ) . 60 RW
Total 9bits | QO Kz 2~511 o
@~ X PCLKi @& N TFTR o+ GgH 3N
REG[07h] MCLK PLL Control Register 1 o MPLLC1f3
H7A 0 e En4 &
MCLK output divider Ratio, OD[1:0]
00bx Divided by 1.
7-6 01bx Divided by 2. 0 RW
10bx Divided by 2.
11byx Divided by 4.
MCLK Input Divider Ratio, R[4:0]
5-1 . 10 RW
QOk:: 2~31 6
MCLK Feedback Divider Ratio of Loop, N[8]
0 ) 0 RW
Total 9bits | QO Kz 2~511 e
REG[08h] MCLK PLL Control Register 2 o MPLLC2f3
Bit Q e En<a
MCLK PLLDIVNJ[7:0]
7-0 . 133 RW
Total 9bits | QO Kz 2~511

@~ X MCLKT wé Nl DpgéggH 3N
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REG[09h] CCLK PLL Control Register 1 a CPLLC1p

Bit Q e Ean4a

CCLK Output Divider Ratio, = OD[1:0]
00bx Divided by 1.
7-6 01bx Divided by 2. 0 RW
10bx Divided by 2.
11bx Divided by 4.
CCLK Input Divider Ratio, R[4:0]
5-1 i 10 RW
"QOki: 2~31 6
CCLK Feedback Divider Ratio of Loop, N[8]
Total 9bits | QK> 2~511 6

REG[0Ah] CCLK PLL Control Register 2 a CPLLC2(3

Bit Q ) EA4a

CCLK PLLDIVNI[7:0]
7-0 _ 3 133 RW
Total 9bits 1 QO Kz 2~511 o
@~ 1x CCLKT 772 Core @fH 3 N

@~ 2xPLL . "0 3 AV, X

FOUT=XI*a NJ/RpB 6 OD

TV ' XIUIRj 'z IMHz1 3 s&exIN=10MHz | R[4:0]=01010 1 N[8:0] = 100000000, OD[1:0]
=11

FOUT = 10MHz* a 256/10 B 6 4 =64 MHz
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144 AHO LEg

REGOBh] Interrupt Enable Register o INTEN 3

Bit Q ) EA4a

y A'HO o Wakeup/Resume Interrupt Enable B
7 ox B 0 RW
1x /i
U A'HPSMI[0] 0 o External Interrupt Input - PSM[0O]
Enable
ox B
1x /i
[2C Master A Ha 12C Master Interrupt Enable
5 ox B 0 RW
1x Al
0aAWye 3MAHO o VSYNC Time Base Interrupt Enable 3
ox BaA
1x /&l A A
%A AT °~ MCULCD@iVSYNCA 1 Tearing Effect.
T A'HO o Keypad -scan Interrupt Enable

Nl g&AHO o Draw Task Finished/ BTE Process
Complete etc. Interrupt Enable B

ox BaA

1x /&l A A
PWM1 A'HO o PWM Timer -1 Interrupt Enable B
1 ox Ba

1x Al A
PWMO A'HO o PWM Timer -0 Interrupt Enable
0 ox" Ba
1x /&l A A

b
o

RwW

p>14

p>14

0 RwW
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REGOCh] Interrupt Event Flag Register o INTF[3
Bit Q e EAn4a

y A'Hw o Wakeup/Resume Interrupt Flag B
Write 0 f v AHw
Ox H VA
7 1x | Wakeup/Resume A A" %o 0 RW
Reado Ay AH® -
0x = @ Wakeup/Resume A Af 1
1x Wakeup/Resume A Af 1

U A'HPSM[0] @ o External Interrupt Input - PSM 0]
Flag 3
Write X f PSM[0]Pin A'Hw
OxXH LA
6 X1 0 RW

1x | PSMI[0] A AT %o
Readx A PSM[0]Pin AHp -
Ox = & PSM[0] A Af 1
1x PSM[O] A A+ 4
I2C Master A'H® o 12C Master Interrupt Flag B
Write X F 12C Master A Hw
Ox H VA
5 1x | 12CMaster A A7 %o 0 RW
Readx A I2C Master A’'H® o
Ox = @ I2C Master A A 1
1x 12C Master A Af 1
0aAWy 3IMAH® oVSYNC Time Base Interrupt Flag
Write X F VSYNCAH®
Ox H VA
4 1x | VSYNCA A" % 0 RW
ReadY A VSYNCAH® -
0x = & VSYNCA A¥ 1
1x & VSYNCA AF 1

1T y"YA'Hwo oKeypad -scan Interrupt Flag f
Write x F Keypad -scan A H®
Ox H VA
3 1x | Keypad-scana A 0 RW
ReadX A Keypad -scan A'Hw -
0x
1x & Keypad-scana Af 1

® Keypad-scana Af 1
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Bit Q o | Entd

Nl g&AHp o Draw Task Finished | BTE Process
Complete etc. Interrupt Flag B
Write X F Nl §¢AH®
Ox H VA
Ix | AAT %
Readx ANl g&6AH® -
0x
1x A AF 1
PWM1 A'H® o PWM1 Timer Interrupt Flag B
Write 0 f PWM1 A'H®
Ox H VA
1 1x | PWM1AAT % 0 RW
Readx A PWM1 AH® o
Ox =® PWM1 A A+ 1
1X & PWM1 A Af 4
PWMO A'Hw o PWMO Timer Interrupt Flag B
Write X F PWMO A'H®
Ox H VA
0 1x | PwWMO A AT % RW
Readx F PWMO AHw 0
Ox = & PWMO A Af 1
1x & PWMO A A+ 4

OAAF I
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REGODh] Mask Interrupt Flag Register o MINTFR 3

Bit Q o | En+a

=

r vy AH® aMaskWakeup/Resume Interrupt Flag B
7 0xj R 0 RW
Ix R
r v AH PSM[0] & o External Interrupt Input -
PSM[O] Flag
oxj R
1x R
r 12CMaster A'Ho o I2C Master Interrupt Flag B
5 0xj R 0 RW
1x R
r- oaWe 3MAHG aVSYNC Time Base Interrupt
Flag
oxj R
1x R
r 1 y"YA'Hwo o Keypad -scan Interrupt Flag
3 0xj R 0 RW
Ix R

<

r Nl g&AHp oDraw Task Finished | BTE Process
Complete etc. Interrupt Flag B
oxj R
1x R
r° PWM1 A'H® o PWM1 Timer Interrupt Flag B
1 0xj R 0 RW
1x R
r PWMO A'H® o PWMO Timer Interrupt Flag B
0 Oxj R 0 RW
1x R

®” Xb'" MCUR AA" %l , LT7381j ha. AAAN MCUI b E £ « P=® R & GBia
%l MCU! Q@ sT AAT %@é "~ T ¢ ®daAf i

P
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REGOEN] P ull -High Control Register o PUENR[

Bit Q ) En+ &
7-6 © AT 0 RO
GPIO-F[7:0] s "E- Ha GPIO-F[7:0] Pull -High Enable B
5 oxi 1> 7 B 0 RW
1xi 1> A
GPIO-E[7:0] s "E= Ha GPIO-E[7:0] Pull -High Enable B
4 oxi 1> ~ B 0 RW
1xi 1> M
GPIO-D[7:0] s "E- H o GPIO-D[7:0] Pull -High
3 Enable 3 ) 0 RW
oxi 1> B
1xi 1> M
GPIO-C[4:0] s "E- H o GPIO-C[4:0] Pull -High
) Enable 3 ) 0 RW
oxi 1> B
1xi 1> M
DB[15:8] s "E- H a DB[15:8] Pull - High Enable 8
1 oxi 1> 7 B 0 RW
1xi 1> A
DB[7:0] s "E= H o DB[7:0] Pull - High Enable B
0 oxi 1> 7 B 0 RW
1xi 1> M
®w~ x bit5:2] E® & GPIOI i1 PRbit heEO®
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REGOFh] PD for GPIO/Key Function Select Register

o PSFSRB

Bit Q

PD[18] & GPIO&1T nA 'H
7 0x GPIO-D7
1x KO[4]

RW

PD[17] & GPIO&'1 nA H
6 0x GPIO-D5
1x KO[2]

RW

PD[16] & GPIO&1T nA 'H
5 0x GPIO-D4
1x KO[1]

RW

PD[9] & GPIO&'1 nA ’H
4 0x GPIO-D3
1x KO[3]

RW

PD[] & GPIO&1 nA H
3 0x GPIO-D2
1x KI[3]

RW

PD[2] & GPIO&T nA "H
2 0x GPIO-D6
1x KI[4]

RW

PD[l]] & GPIO&1 nA 'H
1 0x GPIO-D1
1x KI[2]

RW

PD[0] & GPIO&1T nA H
0 0x GPIO-DO
1x KI[1]

RW

LT7381_DS_CH/V1.2A
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145 LCD&a O L Eg

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

Bit Q e EAn4a
PIP-1 ~ Ha PIP-1Window Enable/Disable
Oox PIP-17 B
7 . 0 RW
1x PIP-1 A&f
PIP-1 1= p PIP-2 18
PIP-2 ~ Ha PIP-2 Window Enable/Disable
Ox PIP-2" B
6 . 0 RW
1x PIP-2 A&f
PIP-1 1 p PIP-2 Tei
5 S 0 RO
"H H PIP-1& PIP-2 ~ v 37Ad
Select Configure PIP -1 or PIP -2 Window @ Parameters (3
PIP 1@ Qy 9 x° D aKy T~ d%
4 Y 9X m sX UKy o %o 0 RW

1d% 1KY 1 ¥

Ox' @ h PIP-1GEv Q

1x' @ h PIP-2@v Q
wf 4 1 4+W Ha MainImage Color Depth Setting B
3.2 00bx 8bpp Generic TFT £ 256° 'Z 1 BW
0lbx 16bpp Generic TFTe 65K~ (
1xbyx 24bpp Generic TFT £ 1.67M°

1 CET 0 RW

Hr v W4 3 Mg To Control Panel @ Synchronous Signals 3
0x Sync Mode x Z£i VSYNC HSYNC PDE
1x DEMode x E @ PDE/E{ 1 & VSYNC HSYNCw

'3
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REG[11h] PIP Window Color Depth Setting o PIPCDEPB

Bit Q o | En+d

7-4 " ET 0 RO

PIP-1 ~ é&+4W Ha PIP-1Window Color Depth Setting B
00bx 8bpp Generic TFT £ 256~

3. X 8bpp _ ‘Z 1 RW
01byx 16bpp Generic TFT € 65K™ (
1xbx 24bpp Generic TFT € 1.67M~

PIP-2 ~ é&+4W Ha PIP-2Window Color Depth Setting B
00bx 8bpp Generic TFT £ 256~

1-0 X Sbpp _ ,Z 1 RW

0lbyx 16bpp Generic TFT € 65K™ ¢

1xbx 24bpp Generic TFT € 1.67M~
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REG[12h] D isplay Configuration Register o DPCRp

Bit Q e En4a

H PCLKNIl d¢sv&i W aPCLK Inversion B
Ox PD PDE HSYNCi Panel “Hn PDi p PCLKi " 4

pak  f1FLFLFLFLFLFLFLfLS
PE /
PO X X O X XX XXX

1x PD PDE HSYNCI Panel"Hn PDp PCLKi 4

etk LA ML AT AL
PE  /
LD G G G G G & O O O

&  &H Ha Display ON/OFF B

a = [ H o Display Test Color Bar 3
5 Obx™ B 0 RW
1bx /i
4 A bit o % 0 0 RW
o 2y "Y'H= a VDIRG Vertical Scan Direction f3
3 ox ' i i 0 RW
Ix* 7
LCDA™O M _  Za Parallel PD[23:0] Output Sequence B
000bx RGB
001bx RBG
010bx GRB
2.0 011bx GBR 0 W
100bx BRG
101bx BGR
110by =
111bx . 478 3vRWQQ wmO0e ° Z4& le”
710D REG[13h]¢
W~ XE VDIR=11 PIP 1 gé&x% GEx% Nh s 0 B
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REG13h] Panel Scan Clock and Data Setting Register o PCSRB

Bit Q e En4a

HSYNC Nl ~ Ha HSYNC Polarity B
7 0x Low 0 A 0 RW
1x High v A
VSYNC N | = Ha VSYNC Polarity B
6 Ox Low 0 A 0 RW
1x High v A
PDEN| ~ Ha PDE Polarity (3
5 0x High v A 0 RW
1x Low 0 A
PDE 1 - o PDE Idle State f3
Ox Pino PDEb | w Low
1x Pino PDEb ., m High
T'Yp >WwWAG&GT "~ w @ 17 PDEG . "6
PCLK 1 - o PCLKIdle State B
Ox Pino PCLKb . w Low
1x Pino PCLKb | & High
T'Yg >WAGT " w @Y 77 PCLK® . "6
PD 1. o PDlIdle State

a In Vertical/Horizontal Non -Display Period or Power
Saving Mode or DISPLAY OFF f3
2 Ox Pinso PD[23:0]b , ® Low 0 RwW
1x Pinsp PD[23:0]b , & High
Typl " /eWis: 17 vQ 7 oawAal ~w G T
PD@ . T8

HSYNC 1. a HSYNC Idle State (3
Ox Pino HSYNCHh | w Low
1x Pino HSYNCHh |, w High

T'YR oWwAGT ~ w 9 717 HSYNCGi '

VSYNC 41 o VSYNC Idle State 3

o In Power Saving Mode or DISPLAY OFF f

0 Ox Pino VSYNCb | w Low 1 RwW
1x Pino VSYNCb | w High

T'yg >wAG&T ~w ©F 11 VSYNC@ , '8

OoOn

©~ X4 € HST+HPW+HND Z >64Pixelst @ B'Ew FIFOWM 1 b PIP1> PIP2 k 1 |
a H Wi 17t 1, PIP1> PIP2@iULXE GE n Gy p v 0 g 4-1"QE TFT-LCDi ~
HZ g,
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REG[14h] Horizontal Display Width Register o HDWR 3

Bit Q e EAn4 &
Dw @~ k W H o Horizontal Display Width Setting
%l &+ Wit Wl “ Ky hi1 T'Yh@LCDRW ' w84
i DF° '

7-0 Horizontal Display Width o pixels 3 4Fh RwW

=a HDWR +1 3 *8 + HDWFTR

HDWFTRw: WI ~ Ky @ & REG[15h)i YeA 4 G
RLIAGUL @ Ht WKy wzj ! @ 2,048 i W

REG15h] Horizontal Display Width Fine Tune Register o HDWFTR 3

Bit Q ) EAn+ &
7-4 " AT 0 RO
Dowa ™ kWi H o Horizontal Display Width Fine
3-0 Tunir\lg P . - . 0 RW
%l e+ it WI ~ Ky D8] L A1 p RWBB; WKY X 1
SUEIAQI | YeA A D "wm1AG
REG[16h] Horizontal Non  -Display Period Register o HNDR f3
Bit Q e EAn4 A&
7-5 t AT 0 RO
Dw &  wd a Horizontal Non -Display Period B
Al &+ "Yh~ Horizontal Non -Display & Q + S%w
w Back Porch
4-0 Horizontal Non -Display Period o Pixels 3 03h RW
=o HNDR +1 B *8 + HNDFTR
HNDFTRW: W T " Nz v QBEf 6 REG[17h)l YeA 4 6
"WRI1IAUML @ HI WKy @z ) ! @ 2,048 4
REG[17h] Horizontal ~ Non -Display Period Fine Tune Register o HNDFTR (3
Bit Q e En+ @&
7-4 " E 0 RO
Dow & wo uj H a Horizontal Non -Display Period
Fine Tuning 3
3-0 %l &% mwmt W |~ Nns v Qe Back Porch i W 06h RW
AT pUu® SYINCWAGRWI | A h©is byl @
1pixel WD H

LT7381_DS_CH/V1.2A
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REG[18h] HSYNC Start Position Register a HSTR[
Bit Q e En+ @
7-5 " ET 0 RO
HSYNC » ¢ 1y v o HSYNC Start Position f
G%| &+ "Yh HSYNCH Dgx 1T V@ Def |~ ns o
o J H e ADf1 HSYNCGIH e %A QEN Dy - W
8pixelt w N w Front Porch
HSYNC Start Position= o HSTR+13 *8
REG[19h] HSYNC Pulse Width  Register a HPWR f3
Bit Q ) En+ &
7-5 " AT 0 RO
HSYNC » A k Wa HSYNC Pulse Width
4-0 0 RW
HSYNC Pulse Width o Pixelsp =a HPW +1 3 *8
REG[1Ah -1Bh] Ve rtical Display Height Register o VDHR
Bit Q e EAn4 A&
032d&  Wa Vertical Display Height B
REG[1Ah] MZ "~ VDHR [7:0]
REG[1Bh] bit[2:0] MZ  VDHR [10:8]1 bit[7:3] " /&1
70 ] T~ y@Lnembpyt T VAbi x DFh RW
Vertical Display Height o Line3 =VDHR + 1
REG[1Ch-1Dh] Vertical Non -Display Period Register o VNDR 3
Bit Q e EAn4 &
o2 & w3 a Vertical Non -Display Period B
REG[1Ch] MZ  VNDR [7:0]
REG[1Dh] bit[1:0] MZ  VNDR [9:8]1 REG[1Dh] bit[7:2]
7-0 C 15h RW
%l évmwf T7-Qu T VAbix
Vertical Non -Display Period o Line3 =a VNDR+1 3

LT7381_DS_CH/V1.2A
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REG[1Eh] VSYNC Start Position Register o VSTRp
Bit Q e EAn4 &
VSYNC" ¢ 1 v a VSYNC Start Position 3
VSYNC@k Dgx1* 1 " nsJd H e ADG® VSYNCE
7-0 H ¢ 0Bh RW
VSYNC Start Position o Line3 =a VSTR+ 13
REG[1Fh] VSYNC Pulse Width Re gister a VPWRf3
Bit Q e En4 &
7-6 " 0 RO
HSYNC “ A k Wa VSYNC Pulse Width (
5-0 0 RW
VSYNC Pulse Width o Linef3 =a VPWR +1 (3
REG[23h -20h] Main Image Start Address o MISA (3
Bit Q ) En4a
B ¢ r v a Main Image Start Address
REG[20h] MZ ~ MISA[7:0]1 bitf1:0] 0 dhmwO
7-0 REG[21h] MZ  MISA[15:8] 0 RW
REG[22h] MZ = MISA[23:16]
REG[23h] MZ  MISA[31:24]
REG[25h -24h] Main Image Width o MIW f3
Bit Q ) En4 &
Wk Wa Main Image Width B
REG[24h] MZ "~ MIWI[7:0] 1 bitf1:0] 0 dhwO
7-0 REG[25h] bit[4:0] MZ  MIW[12:8] | bit[7:5] ' At 0 RW
pHWiM1 T T h i LCD: WKV Gidv1 wz hwmw
8,192 4 J
REG[27h -26h] Main Window Upper  -Left Corner X -Coordinates a MWULX 3
Bit Q e En4 &
W "~ Ts v Xq a MainWindow Upper -Left Corner
X-Coordinates f3
7-0 REG[26h] MZ~ MWULX[7:0]1 bitf1:0] o0 dhmwO 0 RW
REG[27h] bit[4:0] MZ  MWULX [12:8] 1 bit[7:5] * At
DYMIMIL X %+t Wi~ Kyj T2 8191
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REG[29h - 28h] Main Window Upper  -Left corner Y-Coordinates a MWULY 3
Bit Q e En4 &
w ~ Ts v Yq o MainWindow Upper -Left Corner
Y-Coordinates f3
7-0 REG[28h] MZ  MWULY[7:0] 0 RW

REG[29h] bit[4:0] MZ"

MWULY [12:8] 1 bit[7:5]
DHWRIMI d%OZk 0~8,191 e

C AT

REG[2Bh-2Ah] PIP Window 1 or 2 Display

Upper -Left Corner X -Coordinates a PWDULX 3

T
DYHWIMI X d %Z
i Q REG[10Nh] @& h v Qi

n:z
A

Bit Q e EA‘+a
PIP & ~Ts ©v X q o PIP Window Display
Upper -Left Corner X -Coordinates 3
REG[2Ah] MZ  PWDULX[7:0]1 bitf1:0] 0 dhwO
7-0 REG[2Bh] bit[4:0] MZ  PWDULX[12:8]1 bit[7:5] * & 0 RW

t Wi~ Ky

h&Nm w PIPEV Q6

REG[2Dh -2Ch] PIP Window 1 or 2 Display Upper

-Left corner Y -Coordinates a PWDULY

Bit Q

(S]

a

PIP Ts Y q

Upper -Left Corner Y -Coordinates
REG[2Ch] MZ~
REG[2Dh] bit[4:0] MZ’
T

DHWIUMIL Y  %Z

i Q REG[10h] @& h v Qi

7-0

n:"z

[
A

PWDULX[7:0]
PWDULX[12:8]1 bit[7:5]

a PIP Window Display
[12:0]

A RW

I = Ky
h&Nw w PIPGEV Q6

REG[31h-2Eh] PIP Image 1 or 2 Start Address

o PISAB

Bit Q

PIP* ¢ 1 v a PIP Image Start
REG[2Eh| MZ "’
REG[2Fh] MZ "’
REG[30h] MZ  PISA [23:16]
REG[31h] MZ  PISA [31:24]

i QREG[10h] @& hv Qi A

PISA [15:8]
7-0

PISA[7:0]1 bit[1:0] o

Address

dhmo

RwW

h&Nw w PIPGEV Q6

LT7381_
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REG[33h-32h] PIP Image 1 or 2 Width o PIWB

Bit Q e En4 4

PIP*  k Wa PIP Image Width
REG[32h] MZ~ PIW[7:0]1 bit[1:0] 0 d F ® O

o REG[33h] bit[?:O] MZ° PIW[}3:8]| obit[7:6] '"/E‘r . -
DYHWRiIMI AKY Z w2t WE™ Kyilwz  hw 8192
q
: QREG[10n] @ Av Qi A RONW w PIPGY Q8

REG[35h -34h] PIP Window Image 1 or 2 Upper

-Left Corner X -Coordinates o PWIULX 3

REG[35h] bit[4:0] MZ"
DHWRIMI X d% +PIP TKyo
i QREG[10n] @} hv Q1 A

Bit Q e EA4 &
PP& = Ts v Xa aPIP Window 1 or 2 Image
Upper -Left Corner X -Coordinates 3
REG[34h] MZ  PWIULX[7:0]1 bit[1:0] 0 dhmO0
7-0 0 RW

PWIULX[12:8]1 bit[7:5]

h&Nm w PIPEYV Q6

=
m: & W: 8,191

REG[37h -36h] PIP Window Image 1 or 2 Upper

-Left Corner Y -Coordinates a PWIULY 3

Bit Q e | En4d
PIP& = Ts v Xq a PIPWindows Display
Upper -Left Corner Y -Coordinates f
-0 REG[36h] MZ " PYVIULY[?:O]I bit[1:0] 0 dh w0 0 -
REG[37h] bit[4:0] MZ  PWIULY[12:8]1 bit[7:5] ' A1
DYWAUMI X %+PIP 1 Vo s & v: 8,191
: QREG[10h] @ hv Qi A hONWK H PPV Q6
REG[39h -38h] PIP Window 1 or 2 Width o PWW 3
Bit Q e En4 &
PIP ~ k Wa PIP Window Width B
REG[38h] MZ~ PWWI[7:0]t bit[1:0] o dh w0
7-0 REG[39h] bit[5:0] MZ  PWWI[13:8] 1 bit[7:6] ' A&t 0 RW
DYHWUMI @w? hwm81924 |
i QREG[1I0h] @ hvQ A h&Nw w PIPGV Q6
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REG[3Bh-3Ah] PIP Window 1 or 2 Height ~ a PWH

Bit Q e EA4 &
PIP = Wa PIP Window Height
REG[3Ah] MZ  PWHI[7:0]t bitf1:0] 0 dh w0
7-0 REG[3Bh] bit[5:0] MZ  PWH[13:8]1 bit[7:6] * A&t 0 RW

DYHWRUMI @w? hw81914u

i QREG[1I0h] @ hvQ A h6&Nw w PIPGEV Q6

W™ 1x PIP 12nm DyJdpt WALT @8AGMu ' f " Ab© ' T 1A line

W~ 2x i @y é+ 20h ~ 3Bh 9K' LSB° MSBféhi ® 3 &C h Main
Image Start Address | %! €& # ws x 20h~ 23h1 0 ©K' LSB[20h]" = MSB[23h]1
E REG[23h] ~ JUHILT7381¢ h N REG[20h]~REG[23h] @&~ * " " | & &

REG[3Ch] Graphic / Text Cu rsor Control Register o GTCCRf3

Bit Q o | En4 &

Gamma ] ; Ha Gamma Correction Enable 3

ox B
7 X . 0 RW
1x Al
Gamma> * T w¢ A . 4
Gamma "Ha Gamma Table Select for MCU Write

Gamma Data
00bx ~ 18 Gamma
6-5 o 0 RW
Olbx 4~ ©&i Gamma
10bx A ¥ © Gamma
11by ' AT
1f % H o Graphic Cursor Enable 3
0x Graphic Cursor = B

1x Graphic Cursor At
0, & % %p VDIRe REG12h]bit3 Z wi1HI h ~ B
1f X "Ha Graphic Cursor Selection 3
XK 49 géx %a O14
00bx Graphic Cursor Set 1
3-2 0 RW
01bx Graphic Cursor Set 2
10bx Graphic Cursor Set 3
11bx Graphic Cursor Set 4
ndx H o Text Cursor Enable 3
ox" B
IX Al G Ex %obg, & x %) | @ H Al 1 YT aH
AL . g8 x %0 X 22 8 E % %o
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JLT7381 TFT-LCD
Bit Q e | En+ @
ndx H a Text Cursor Blinking Enable B
0 ox" B 0 RW
1x Al
REGI[3Dh] Blink Time Control Register o BTCRf
Bit Q e EAn4 &
ndx ‘Q o Text Cursor Blink Time Setting B
00hx 1 Frame H
0lhyx 2 Frames H
7-0 02hx 3 Frames 'H 0 RW
X
X
FFhy 256 frames 'H
REG[3Eh] Text Cursor Horizontal Size Register o CURHSp
Bit Q e EAn4 &
7-5 C A 0 RO
ndx Dwz Na Text Cursor Horizontal Size Setting B
00000b X 1 Pixel
00001b x 2 Pixels
4-0 X 07h RW
X
11111b x 32 Pixels
DYHMIMI EEY 2 Hl GEx %Cha H &2
REG[3Fh] Text Cursor Vertical Size Register a CURVSP
Bit Q ) En+ &
7-5 C 0 RO
4.0 ndx paz lzla Tei<t Cursor V?rtical iize Setting B 0 RW
DHRUMI EEY ®2% Hl GEx %Cha H @2
REG40h -41h] Graphic Cursor Horizontal Position Register o GCHPpB
Bit Q ) En4 &
1f X 9 2 H1 a Graphic Cursor Horizontal Position 3
7-0 REG[40h] MZ  GCHP[7:0] 0 RW
REG[41h] bit[4:0] MZ  GCHP[12:8]1 bit[7:5] * A1

LT7381_DS_CH/V1.2A
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REG[42h -43h] Graphic Cursor Vertical Position Register a GCVPB
Bit Q En4 &
1f X 9 2 H1 a Graphic Cursor Vertical ~ Position (3
7-0 REG[42h] MZ  GCVP[7:0] RW
REG[43h] bit[4:0] MZ ' GCVP[12:8]i bit[7:5] " At
REG[44h] Graphic Cursor Color0 a GCCOpB
Bit Q En+ @
20 1f X i 0a Graphic Cursor Color 0 with 256 Colors B RW
RGB Format [7:0] = RRRGGGBB.
REG[45h] Graphic Cursor Color1 o GCC1p
Bit Q EAn4 &
20 1f X i 1a Graphic Cursor Color 1 with 256 Colors RW
RGB Format [7:0] = RRRGGGBB.
146 " yf EO LEGg
REG[53h -50h] Canvas Start Address o CVSSARB
Bit Q En4 &
Zf ¢ 1 v o Start Address of Canvas 3
REG[50h] MZ ~ CVSSA[7:0i bit[1:0] d h % O
-0 REG[51h] MZ CVSSA[15:8] R
REG[52h] MZ  CVSSA[23:16]
REG[53h] MZ  CVSSA[31:24]
b*zgi Lnear®wAi _ ' 60X
REG[55h -54h] Canvas Image Width o CVS_IMWTH 3
Bit Q EAn4 &
Zf Y \Wa CanvaslImage Width B
REG[54h] MZ  CVS_IMWTHI[7:0]1 bit[1:0] d h w O
o REG[55h] bit[5:0] MZ  CVS_IMWTH[13:8]1 bit[7:6] W
AT
Width = Real Image Width
b zgl LnearwAi ! 6X
®w~ X REG[54h] ~REG[5Dh] ®Q6bp Yy T 4 J & Pixell

LT7381_DS_CH/V1.2A
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TFT-LCD

REG[57h -56h] Active Window Upper
Bit Q

-Left Corner X -Coordinates o AWUL_Xf3

$1 ~Ts Xq

(]

€ Active Window Upper
X-Coordinates f3
REG[56h] MZ "~ AWUL_X[7:0]
REGI[57h] bit[4:0] MZ~
d %o+ T A
|

7-0

AWUL_X[12:8]1
X

p=

0 X

TKy 1 j ! 272 8191 b z gf

-Left Corner

bit[7:5] ' At

Linear ¥

RW

REG[59h -58h] Active Window Upper
Bit

-Left Corner Y -Coordinates a AWUL_Y 3

$1 ~Ts Yq o Active Window Upper

(]

Y-Coordinates f3

REG[58h] MZ  AWUL_YJ[7:0]
REG[59h] bit[4:0] MZ"
Y d%+TA 1
A !

7-0

o X

AWUL_Y[12:8]1 bit[7:5]
yuj! 2028191 b' z gl

-Left Corner

C AT
Linear ¥

RwW

REG[5Bh -5Ah] Active Window Width

o AW_WTH B
Bit

$1 7 k Wwa Active Window Width

[13:8] B
REG[5Ah] MZ  AW_WTH[7:0]

REGI[5Bh] bit[5:0] MZ’
T

7-0

AQOT rNi WKy uUvO wz OF 81924 J

T LinearwAi1 _ ! &X

AW_WTH[13:8] 1 bit[7:6]

A

b' zg

RW

REG[5Dh -5Ch] Active Window Height

a AW_HTp
Bit

$ |

W o Height of Active Window
REG[5Ch] MZ  AW_HT[7:0]
REG[5Dh] bit[5:0] MZ"
AQOT r ni G

[13:8] B
7-0 AW_HT[13:8]1 bit[7:6]
oy ave w2 6T 81924
oYX

T Linear wA1 _ |

t AT

b' zg

RW

LT7381_DS_CH/V1.2A
-
©Levetop Semiconductor Co., Ltd.

Page -142-




JLT7381 TET-LCD

REG[5Eh] Color Depth of Canvas & Active Window o AW_COLORp

Bit Q e En4a

7-4 " AT 0 RO

"H A H413 o Select What will Read Back from
Graphic Read/Write Position Register B

Ox nog = gébsl yJ

Fo=a

1x noi ~° g é© y Je Pre-fetch Address

Zf My 4 & a Canvas Addressing Mode [
2 0X Block ¥A & X-Y %orfix A | C 0 RW
1x Linear A
Zff4e T 4WwuJE , A'Ok Wa Canvas Image @
Color Depth & Memory R/W Data Width B
In Block Mode o
00bx 8bpp
01by 16bpp
1-0 1xbx 24bpp 0 RW
O”xp® QQE VA|1 ! @ETYM A° gt XA
Toigu Kyt ol * U

In Linear Mode o
x0x 8bits 57 & 'QQ
x1x 16bits 51 &€ 'QQ

w x vag52ezgmsTA 1 h

REG[60h -5Fh] Graphic Read/Write X  -Coordinate Register o CURHf

Bit Q o | En4 4

Wiitted 14| fE / HAv Xq CURH[12:0]
Reado A& |fEv / HAv Xq CURH[12:0]

6273 n B Ge 9 yJlda yJi n 2 REG[SE] bit3
G h
REG[5Fh] MZ  CURH[7:0]
-0 REG[60h] bit[4:0] MZ  CURH[12:8]1 bit[7:5] * A&t 0 RW
E DPRAM in Linear mode o
nem  gx[15:01 DY X Byte
E DPRAM in Block mode o
&€&  t Wy J[120]1 DH X 4
W Xp 4%l e 1 MCUZ ~ EGTA 1 wv'Q

LT7381_DS_CH/V1.2A
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REG[62h -61h] Graphic Read/Write Y  -Coordinate Register o CURV[]3

Bit Q e En4a
Wiittog 14| fE / HA® Yq CURV[12:0]
Reado A& |fEv / HAv Yq CURV[12:0]
ez nWEf © gé® yJ& yJdi n Tz REG[SEN] bit3
G h
REG[61h] MZ  CURV[7:0]
7-0 . 0 RW
REG[62h] bit[4:0] MZ  CURV[12:8]i bit[7:5] ' AT
E DPRAM In Linear Mode o
e g x[31:16]1 Dy X Byte
E DPRAM In Block Mode o
&€& [ yJ[120]t Dy X UM
W Xp J%l éve 1 MCUZ ~ E@®@TA 1 nRv'Q
REG[64h-63h] Text Write  X-Coordinates Register a F_CURX3
Bit Q ) En+ &
ndQr Xq F_CURX[12:0]
REG[63h] MZ  F_CURX[7:0]
7-0 REG[64h] bit[4:0] MZ  F_CURX[12:8} bit[7:5] * At 0 RW
Writex h ™ 08 E HGE X d %o
Ready n~ ~ & EWXd %o
REG[66h -65h] Text Write  Y-Coordinates Register o F_CURYp
Bit Q ) En+ &
b dQv Yq F_CURY[12:0]
REG[65h] MZ  F_CURY[7:0]
7-0 REG[66h] bit[4:0] MZ  F_CURY[12:8]1 bit[7:5] ' A1 0 RW

Writex h°~ 18 E HEY d %o
Ready n~ & EBEYd %

LT7381_DS_CH/V1.2A
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TFT-LCD

REG[67h] Draw Line/Triangle Control Register 0 o DCROB

Bit Q o | En+d

“Mle EU’
Write o
7 oxy BN g

Reado

o Draw Line / Triangle Start Control B

1xADnNg 0 RW

Ox NgH& 1x AN g, A
6 t AT 0

L €

RO

Ef 0 o Fill Function for Triangle B
5 ox ! » 0
1Ix 1 »

RW

"H H o Draw Triangle or Line Select B
0000b X
0001bx
0010b X
0011bx Quadrilateral
0100b X

Draw Line
Draw Triangle
Rectangle

Pentagon
0101bx Polyline e 3EPC
41 0110bx Polyline ¢ 4EPC 0
0111bx Polyline e 5EPC
1000b x Ellipse
1001bx
1010b, 1011b x * At
1100b x Oval Arc on upper -right/1st Quadrant
1101b x Oval Arc on upper -left /2nd Quadrant
1110bx Oval Arc on Lower -Left /3rd Quadrant
1111bx Oval Arc on Lower -Right/4th Quadrant
i 4~ Ae Polyline Style ¢
0 Ox A®vi 41 & Open-end Polyline 0
1x T GBEH 4 '

RW

Rounded -Rectangle

RO

i o ¢ P

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

Bit Q )

Y

EA4 24

* M/WE /e

Ev® 1 Xq DLHSR[12:0]

REG[68h] MZ "

DLHSR[7:0]

7-0 REG[69h] bit[4:0] MZ"
W XEN T & Hi

J e laHp X &Y

De bl

DLHSR[12:8]1 bit[7:5]
p a

C AT

pj ! HJ1 Dem

@~ x REG[68h] ~ REG[72h] #5Q& D Y

T uJ e Pixell
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REG[6Bh-6Ah] Draw Line/Rectangle/Triangle Point 1 Y -Coordinates Register o DLVSR[J

Bit Q o | En+d

* M/WE/e Ev" 1 Yaq DLVSR[12:0]
7-0 REG[6Ah] MZ  DLVSRJ[7:0] 0 RW
REG[6Bh] bit[4:0] MZ  DLVSR[12:8]i bit[7:5] ' A&t

REG[6Dh -6Ch] Draw Line/Rectangle/Triangle Point 2 X -Coordinates Register o DLHERP

= =

Bit Q e EA“+a

* M/WwE/e Ev" 2 Xaq DLHER[12:0]
7-0 REG[6Ch] MZ  DLHERJ[7:0] 0 RW
REG[6Dh] bit[4:0] MZ  DLHER[12:8]i bit[7:5] ' /1

REG[6Fh-6Eh] Draw Line/Rectangle/Triangle Point 2 Y -Coordinates Register a DLVERP

2

Bit Q e EAn4 4

* M/wE/e Ev" 2 Yaq DLVER[12:0]
7-0 REG[6Eh] MZ ~ DLVER[7:0] 0 RW
REG[6Fh] bit[4:0] MZ ~ DLVER[12:8]i bit[7:5] " At

REG[71h-70h] Draw Triangle Point 3 X  -Coordinates Register o DTPHf

Bit Q e En4a

* e Ev" 3 Xq DTPH[12:0]
7-0 REG[70h] MZ  DTPHI[7:0] 0 RW
REG[71h] bit[4:0] MZ  DTPH[12:8]1 hit[7:5] ' /&t

REG[73h -72h] Draw Triangle Point 3Y  -Coordinates Register a DTPV[

Bit Q o | En+ 4

* e Ev" 3 Yq DTPV[12:0]

7-0 REG[72h] MZ  DTPV[7:0] 0 RW
REG[73h] bit[4:0] MZ  DTPV[12:8]1 bit[7:5] ' A7
W X1s éHi b"ybe ha, " 411 se Eha, AP
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REG76h] D raw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1

o DCR1p

Bit

(]

2

EA4a

“ f 0 o Draw Circle / Ellipse / Square /Circle Square
Control B
Write Function
oxy Bng,
1x AD/ g,
Read Function
Ox N g,Ha&
Ix N g, A

RW

Ll f 6~ a Fill the Circle /
Control 3

oxn'! » 1x! »

Ellipse / Square / Circle Square

RW

5-4

a// o /WE/EM a Draw Circle / Ellipse / Square /
Ellipse Curve / Circle Square Select [

00bx 1 k /€ k € Circle / Ellipse

0lbx 2 k /Y4 € Circle / Ellipse Curve

10byx 1 ~
11bx 3 k = é ¢ Circle Square(

€ € Square(

RW

3-2

© AT

RO

1-0

g,// 9,'EM a Draw Circle / Ellipse Curve Part Select,
DECPB

00bx t 1
Olby t i
10bx L i
1lbx b 7

AYA
AY
AY4
AYA

€ Ellipse Curve
€ Ellipse Curve
€ Ellipse Curve

€ Ellipse Curve

RW

REG[78h-77h] Draw Circle/Ellipse/Rounded

-Rectangle Semi -Major Register

o ELL_AB

Bit

(5]

EA4a

7-0

* gE/l gElg WEU
REG[77h] MZ~
REG[78h] bit[4:0] MZ~

A & ELL_A[12:0]

ELL_A[7:0]

ELL_A[12:8] bit[7:5]

CET

W™ X1 ké

QRO h M

N &£E ELL _A[12:0] n»~ &E ELL_B[12:0] i

RW

LT7381_DS_CH/V1.2A
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TFT-LCD
REG[7Ah -79h] Draw Circle/Ellipse/Rounded -rectangle Semi -Minor Register o ELL B3
Bit Q e En4 &
* gE/l gElg, WEUna@& ELL_B[12:0]
7-0 REG[79h] MZ ~ ELL_B[7:0] 0 RW
REG[7AN] bit[4:0] MZ  ELL_B[12:8] bit[7:5] ' /1

REG[7Ch-7Bh] Draw Circle/Ellipse/Rounded

-Rectangle Center X -Coordinates Register o DEHRf
Bit e EAn4 &
* gEl gEl/g WEU"Ai Xaq DEHR[12:0]
7-0 REG[7Bh] MZ  DEHR[7:0] 0 RW
REG[7Ch] bit[4:0] MZ  DEHR[12:8]1 bit[7:5] ' At
REG[7Eh-7Dh] Draw Circle/Ellipse/Rounded -Rectangle Center Y -Coordinates Register o DEVRp
Bit e En4 @&
* gE/l gElg WEU"AiI Yq DEVR[12:0]
7-0 REG[7Dh] MZ  DEVR[7:0] 0 RW
REG[7Eh] bit[4:0] MZ  DEVR[12:8)i bit[7:5] ' At
®w~ X REG[77h] ~ REG[7Eh] ®fQ6bp Y4 T i J & Pixell
REG|[D2h] Foreground Color Register - Reda FGCRB
Bit Q ) En+ &
| AT H-v1 aForeground Color -Red; v~ 4§ 4 &
n"+48zeél YR*“4p
7-0 E h 256° Hi RedMZ m%]| &+ i bit[7:5] FFh RW
E h 65K Hi RedMZ wW%]| &+ Gbit[7:3]
E h 16.7M Hi RedMZ m%]| &+ i bit[7:0]
REG[D3h] Foreground  Color Register - Greena FGCGB
Bit Q e EAn4 &
| AT H-v41 aForeground Color - Green; v~ 4§ 4 &
n"+48zeél YR*“4p
7-0 E h 256° Hi Green MZ %] & # G bit[7:5] FFh RW
E h 65K Hi Green MZ m®%| & ©8ibit[7:2]
E h 16.7M Hi Green MZ %] & * @ bit[7:0]

LT7381_DS_CH/V1.2A
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REG|[D4h] Foreground Color  Register - Blue a FGCB(

Bit Q e En4 &
| AT H- T aForeground Color - Blue; v~ 4f 4 &
n"+4z&i YR*4pB
7-0 E h 256° Hi BlueMZ m®%| &+ & bit[7:6] FFh RW
E h 65K Hi Blue MZ m®%]| &+ 18 bit[7:3]
E h 16.7M Hi Blue MZ m®%]| & " G bit[7:0]
w” x0"° h vaaEA'H &+ REGD5h@7h]

LT7381_DS_CH/V1.2A
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147 PWM 0 L Eg

REG[84h] PWM Prescaler Register o PSCLRB

Bit Q o | En4 &

PWM Prescaler Register
7.0 %| €+ w Timer-03 Timer-1iPrescaler & 9 T x 0 RW

Core_Freq/ o Prescaler+1 (3

REG[85h] PWM Clock Mux Register o PMUXR 3
Bit Q ) EA4a
PWM Timer -1 6 Ha Select 2 Clock Divider @ MUX
Input for PWM Timer -1
7-6 00b=1 0 RW
01b=1/2
10b =1/4
11b =1/8
PWM Timer -0 6 Ha Select 2" Clock Divider @ MUX

Input for PWM Timer  -0f

00b=1
5-4 0 RW
01b=1/2
10b=1/4
11b=1/8
PWM-1n 4 Ha PWM[1] Function Control B
Oxbx PWM[1] ., v 1 ® %oc Scan FIFO pop
aGi néén . B
10bx PWM[1] . PWM Q¢ 1@ilé ai PWM
3-2 o, . 0 RW
Qv 0@ir  Lé e deadzone /&
11bx PWM[1] . Oscillator 0 ' £ OSC
b' TEST[O] ® Hight ., PWM[1] Nhi RWE® ' @&

v

PWM-0n A4 Ha PWM[0] Function Control B
Oxbx PWM[0] # GPIO-C[7]

1-0 0 RW

10bx PWM[0] . PWM Qv 0

11bx PWM[O] . 4 '
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REG86h] PWM Configuration Register a PCFGRB

Bit Q e En4a
7 " AT 0 RO
PWM1 | "~ H0 o PWM Timer -1 Output Inverter
Oon/Off B
6 PWM1 @i T e’ 0 RW
oxr w

1x PWM1r~ Ak
Timer -1~ n 0 o PWM Timer -1 Auto Reload On/Off
Timer-1©5 0 Ak bR
Ox b~ ¥A & One-Shotl
1xs L WA
Timer-1 Ag&ac¢j Ye o PWMTimer -1 Start/Stop B
Ox y B
1x AD
ps O WAL MCUN yBPWM Q+io0 ~ 0 pbo
wAa1 Abths 0 | MCU!' @ n A bitt @x
€” PWMT E A TyBa
Timer -0o WO o PWM Timer -0 Dead Zone Enable (3
3 ox B 0 RW
1x Al
PWMO | "~ HUO o PWM Timer -0 Output Inverter
on/off B
2 PWMO @ e r’ 0 RW
oxr w
1x PWMO r~ Ak
Timer -0~ N 0 o PWM Timer -1 Auto Reload
on/off B
1 Timer-0G5 0 Ak R 1 RW
Ox b’ ¥A & One-Shotl
1xs L WA
Timer-0 Agd¢j Ye o PWMTimer -0 Start/Stop B
oxy B
1x AD
ps L WAL MCUN yBPWM Q+vio ~ 0 pgbp
WAAL Abths o | MCU!' @ n A bitt @%
€” PWMT E A TyBa
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REG87h] Timer -0 Dead Zone Length Register  [DZ_LENGTH]

Bit Q o | En+d

Timer-0o W WL E g a Timer -0 Dead Zone Length

Register 3
7-0 ) ~ B o 0 RW
%] et m Dead Zone @i y 1 @ Qv 0©EF QHQUEL Av

Qwm Dead Zone @ ADH H y

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

Bit Q e En4a

Timer -0 A® L E ga Timer -0 compare Buffer Register [
REG[88h] MZ  TCMPBO [7:0]
REG[89h] MZ  TCMPBO [15:8]

7-0 , L _ . 0 RW
Timer-0 Q% | e+ ORI 16bitst E QW M2 a mz %
| é# @d1 Xhpg PWM Q% Or W U i 1 PWMO
% High

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

Bit Q ) En+ &
Timer -0 AL E g a Timer -0 Count Buffer Register
[15:0] B
REG[8Ah] MZ  TCNTBO[7:0]
7-0 REG[8Bh] MZ  TCNTBO [15:8] 0 RW

Timer-0 Q| &+ OHG 16bit E "Qw M2 0 Hi Xh
Reload ENT AT @6r" i 1 PWM h %| e+ md  Q
A EPWMAD Qo @ Al & 7 mE Q6

REG8Ch -8Dh] Timer -1 Compare Buffer Register [TCMPB1]

Bit Q ) En+ &

Timer -1 A& L E ga Timer -1 compare Buffer Register [
REG[8Ch] MZ  TCMPBL1 [7:0]
REG[8Dh] MZ  TCMPB1 [15:8]

7-0 , . N _ . 0 RW
Timer-1 Q% | &+ OHI 16bitst E Q¢ W2 & iz %
| é# @O1 Xhpg PWM Q% 1r  w & 11 PWM1
% High

LT7381_DS_CH/V1.2A
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REG[8Eh-8Fh] Timer -1 Count Buffer Register [TCNTB1]

Bit Q e En4 &
Timer -1 AL E g a Timer -1 Count Buffer Register
[15:0] B
REG[S8Eh] MZ  TCNTB1[7:0]
7-0 REG[8Fh] MZ  TCNTB1 [15:8] 0 RW
Timer-1 Q| &+ OHG& 16bit E "Qw M2 0 HI Xh
Reload ENT A @ir™ 1 1 PWM h %l &+ WO Qe
A EPWMAD QoI @ Al én 7 o Q6

LT7381_DS_CH/V1.2A
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TFT-LCD

148 wd€ A0aBTEBO L Eg

REG[90h] BitBLT Function Control Register 0

o BLT_CTRLOB

Bit

7-5

CET

BTEN A -
Ox n LA
1x BTEA&I
Read
Ox BTE
1x BTEO.
E BTEA Hi MCU Mz ge Canvas[T A 1]¢n é ©é n N
i Bl

3-1 = 0 RO

o BTE Function Enable / Status Write B

Pattern —a a Pattern Format 3
0 Ox 8*8 0 RW
1x 16*16

LT7381_DS_CH/V1.2A
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REG[91h] BitBLT Function Control Registerl o BLT_CTRL1p3
Bit Q e En4a

BTEROP O | T My BTE ROP Code or Color Expansion

Starting

ROPT x "HA©A 1| « P BTEHA! @J T ROPGETHA

14-30 BTEU | T

Bit[7:4] Q
0000b O¢ Blackness(

0001b ~S0C ~S1 or~ € S0+S1¢
0010b ~S0C S1

0011b ~S0
0100b SO0C ~S1
0101b ~S1

0110b S0"S1
0111b ~S0+~Slor~ & SOC S1L

7-4 0 RW
1000b SOC S1
1001b ~g SO0"S1C
1010b S1
1011b ~S0+S1
1100b SO

1101b S0+~S1
1110b S0+S1
1111b 1le Whiteness (

b* BTE'HA p Color Expansion € 8h/9h/Eh/Fh U]
Pbits % M N MCU b’ QQ@E D biti & ¥
M NQQf BTE 1t 8 1®QQ XhTznsmMCUI
A h@rl + %N\NT p 8bitsMCU i £i 1 T'Q6EZ 1 0
7t NT p 16bitsMCU 7 i1, Q&m0 15

BTEUL | T Mo BTE Operation Code bit[3:0] B
3-0 | LT73817 4 2DBTEA'H %I { ' @&& 13 A BTE'HA "Yry 0 RW
OPRYp' @JT ROPI i

LT7381_DS_CH/V1.2A
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14-40 BTEO | T

REG[91h] . .
] BTEO | | Ib Q
Bit[3:0]
MCU Write  with ROP
SOx * MCU 3J'QQ
0000b . -
Slx* e wé QQ
Dx v a ROPI { X™ 7 @i é a
0001b t AT
Memory Copy with ROP
SOx* €& wé QRQ
0010b K C s
Slx* neweé QQ
Dx v a ROPI T X™ 3 Gy é A
0011b Reserved
MCU Write w/ Chroma Keying o w/o ROP B
SOx * MCU 3J'QQ
0100b . .
b* MCU "QQm Chroma key € background color | e #®
“iT a1 YyQONRh T R Gy é A
Memory Copy o move 3 w/ Chroma keying o w/o ROP (3
SOX QQ' nér 1 Xhj S1
0101b X % ~” : .
b S0"QQm Chroma key € background color | e+ C
i a1 YyQONRh R mig
Pattern Fill with ROP
0110b .
S0"QQ0 w Pattern
Pattern Fill with Chroma Keying
S0'QQ0 w Pattern
0111b . .
b * SO©iData /b Chromakey € background color ¢~ j
a Hi ., NQQ 7 i é a
MCU Write w/ Color Expansion
1000b SO'QQy s MCUI BTENT ®W'YhiE * B gt Xh'
T oOBly) e A
MCU Write w/ Color Expansion and Chroma Keying
SO 3 Bip* QY MCU ™ 2ut b' b’ "QQuEbit i 1i
1001b e e ¢
I NMH®EQQT "7 1 b p” QAm 0l woj 3 Q
QR wyeaChva® g h
Memory Copy with Opaci
1010b e P - W~ .
S0,S1&Dx[ ¢m” @ 1 5é
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14-40 BTEO | 1 Mo N B

REG[91h] . .

] BTEO | | Ib Q

Bit[3:0]
MCU Write with Opacity
SOx* MCU 33Q70Q

1011b .
Slx " neweéQQ
Dx v & AlphaBlending "HA X~ " &g & a
Solid Fill Hi U f§

1100b . o N o s

VEOml eH hoer VWY %k Bl e

1101b t AT
Memory Copy with Color Expansion
S0= Dy:z /et S1' A&

1110b o ,]] o . N
SO0 i | nw @8 Write 8bpp & 16bpp Gk my 7
EALt %S0WE ° gyZ | “my
Memory Copy with Color Expansion and Chroma
Keying
SO> Dy2pé1 S1° /A

1111b S0o i | nw @iWrite 8bpp & 16bpp @ ° gV 7
€At %S0WE ° gyZ | ‘mY
b' S0QQbit=01, DQRQj] " vyM a b S0QQ
bit=11""° QQN ~ LD

REG92h] S ource 0/1 & Destination Color Depth o BLT_COLRB
Bit Q e En4a
7 " 0 RO
SO i +Wa Color Depth B
6.5 00bx 256t € 8bpp 0 RW
01lbyx 64k™ € 16bpp C
1xbx 16M* € 24bpp C
S1 1 +Wwa S1cColor Depth B
000bx 256~ & 8bpp ¢
001by 64k* & 16bpp
010bx 16M~ & 24bpp
4-2 011bx Constant color € S1 memory start address setting 0 RW

definition change as S1 constant color
definition ¢

100bx 8 bit pixel alpha blending

101bx 16 bit pixel alpha blending

LT7381_DS_CH/V1.2A
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JLT7381 TFT-LCD
Bit Q EA“ &
N 1 4 W a Destination Color Depth B
10 00bx 256t € 8bpp 0 RW
Olbyx 64k™ € 16bpp
1xbx 16M° & 24bpp C
REG93h -96h] Source 0 Memory Start Address o SO_STR3
Bit Q En4 &
SOJJE ¢ 1 y a Source 0 Memory Start Address [31:2] B
REG[93h] MZ SO _STR[7:3
20 REG[94h] |v|z SO0_STR[15:9 0 R
REG[95h] MZ SO _STR[23:14
REG[96h] MZ  SO_STR[31:24
@~ x REG[93h] bit[1:0] d h w0
REG[97h -98h] Source 0 Image Width o SO_WTHf
Bit Q EAn4 &
SOE Yk Wwa Source 0 Image Width [12:2] B
REG[97h] MZ SO _WTH [7:2]
20 REG[98N] bit[4:0] MZ SO _WTH [12:8]1 bit[7 -5] = A& 0 BW
1
) i 47Q AQOT rni B4V pymi
@~ x REG[97h] bit[1:0] d h w0
REG[99h -9Ah] Source 0 Window Upper  -Left Corner X -Coordinates o SO_X(
Bit Q EAn4 &
SO ~ Ts  Xq o Source0Window Upper -Left
Corner X -Coordinates [12:0] f 0
7-0 . RW
REG[99h] MZ  SO_X [7:0]
REG[9AN] bit[4:0] MZ SO _X[12:8]1 bit[7 -5] = A1
REG[9Bh -9Ch] Source 0 Window Upper  -Left corner Y -Coordinates a SO_YPB
Bit Q En4 &
SO ~Ts v Xq o Source0Window Upper -Left
Corner Y -Coordinates [12:0] B
7-0 . 0 RwW
REG[9Bh] MZ  SO_Y [7:0]
REG[9Ch] bit[4:0] MZ  SO_Y[12:8i bit[7 -5] * A&t

LT7381_DS_CH/V1.2A
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REG9Dh - A0h] Source 1 Memory Start Address 0 a S1_STR3

Bit Q e Ean4a
S1/JE ¢ 1 y a Source 1 Memory Start Address [31:2] B
REG[9Dh] bit[7:2] MZ =~ S1_STR[7:2]
REG[9Eh] MZ~ S1_STR[15:8]
REG[9Fh] MZ = S1_STR[23:16]
REG[AOh] MZ  S1_STR[31:24]
7-0 . 0 RW
@~ 1x REG[9Dh] bitf1:0] d hm O
w” 2xb" S1 hmwWQ 1 y Pl érh he
W S1EIW'Q ° | REG[9Dh] NW®A“ & ¢ S1_RED Y
REG[9Eh] Nw/ ° & & S1_GREEN ¢ REG[9Fh] N
Ww ° &° & S1.BLUE YREG[AOh], j © ° &°

REG[Alh-A2h] Source 1 Image Width o S1_WTHf

Bit Q ) En+ &
S1E Yk Wa Source 1 Image Width [12:2] B
REG[A1h][7:2] MZ  S1_WTH[7:2]
7-0 REG[A2h] bit[4:0] MZ  S1_WTH[12:8]t bit[7:5] ' /Er 0 RW
) i 47Q AQOT rni @4V pymi
@~ X REG[ALh]bit[1:0] d h m 0 REG[A2h]bit7 -5] * /&t

REGA3h -A4h] Source 1 Window Upper  -Left Corner X -Coordinates a S1_Xp

Bit Q e En4 &
S1 ~Ts v Xq o Source1Window Upper -Left
Corner X -Coordinates [12:0] f
7-0 . 0 RW
REG[A3h] MZ  S1_X[7:0
REG[A4h] bit[4:0] MZ S1_X[12:8)i bit[7:5] " /1

REG[A5h -A6h] Source 1 Window Upper  -Left corner Y -Coordinates a S1_YB
Q e EA4a

Bit

S1 ~Ts v Yq a SourcelWindow Upper -Left
Corner Y -Coordinates [12:0] B
.. 0 RW
REG[ASh] MZ  S1 Y [7:Q
REG[A6h] bit[4:0] MZ  S1_Y[12:8)i bit[7:5] ' A7

7-0

LT7381_DS_CH/V1.2A
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TFT-LCD
REG[AT7h - AAh] Destination Memory Start Address o DT_STRpB
Bit Q e En4 &
X JJEv ¢ vy a Destination Memory Start Address
[31:2] B
REG[A7h] bit[7:2] MZ DT_STR[7:2
7-2 REG[A8h] MZ  DT_STR[15:§ 0 RW
REG[A9h] MZ  DT_STR[23:1§
REG[AAh] MZ  DT_STR[31:24
®~ X REG[A7h] bit[1:0] d h w0
W~ X Wné Dsxjiproor o1 nnengt e, he o G-
€ ¢ Image_Width C *& Image_Height C *¢ [1]|2|3]Color Depth C C
REG[ABh-ACh] Destination Image Width o DT_WTH 3
Bit Q e EAn4 &
X E Qv k\Wa Destination Image Width [12:2] B
REG[ABh] MZ DT _WTH [7:2]
7-0 REG[ACh] bit[4:0] MZ DT _WTH [12:8] 0 RW
0 i 47 AQBT rni @ V&1 Dy mwi
®~ x REG[ABh] bit[1:0] d h w O REG[ACh]bit[7 -5] ' A&7
REGADh -AEh] Destination Window Upper -Left Corner X-Coordinates o DT_Xp
Bit Q ) En+ &
N ~Ts v Xq o Destination Window Upper -Left
20 Corner X —Coordir?atgs [12:0] B 0 RW
REG[ADh] MZ ~ DT_X[7:0]
REG[AEh] bit[4:0] MZ  DT_X[12:8)i bit[7 -5] = /Et
REGAFh -B0h] Destination Window Upper -Left Corner Y-Coordinates o DT_YB
Bit Q e En+ &
N ~Ts v Yq o Destination Window Upper -Left
20 Corner X -Coordi’natt.es [12:0] B 0 RW
REG[AFh] MZ~ DT_Y [7:0]
REG[BOh] bit[4:0] MZ  DT_Y [12:8]i bit[7 -5] * A&7

LT7381_DS_CH/V1.2A
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REG[B1h-B2h] BitBLT Window Width o BLT _WTH]
Bit Q e En4a

BLT ~ v k Wwa BitBLT Window Width [12:0] B

REG[B1lh] MZ  BLT_WTH [7:0]

REG[B2h] bit[4:0] MZ  BLT_WTH[12:8]1 bit[7 -5] * A&
7-0 T 0 RW
E BTEGIA® Qg U} Xe PatternFill { "HAk 1 'Hi BTE 1K
YN 6X1 Xs 0 Jw8d& 16
WX AQOT rni G JvOI Dy Wi

REG[B3h-B4h] BitBLT Window Height o BLT_HIGB
Bit Q ) EA4a
BLT ~ v Wa Destination Image  Height [12:0] B
REG[B3h] MZ  BLT_HIG [7:0]
REG[B4h] bit[4:0] MZ  BLT_HIG [12:8i bit[7 -5] * &
7-0 T 0 RW
E BTE®IA® @, 4! X e Pattern Fill Z "HA* 1 'Hi BTE 1
YyN 6X1 Xs 0 Jw8da 16
W X AQBT rni ®ivéi by WU

REG[B5h] Alpha Blending a APB_CTRLf
Bit Q e En4a
7-4 C 0 RO

SOu S1v  ~ Q& ‘@ Window Alpha Blending Effect for

S0 & S1B
" v'QAlpha 6% hp 00~10e 1 & 1.0 ~ @ H=

i 7100 T oOEH R

00hx O
01hy 1/32
02hy 2/32

5-0 X 0 RW
X

1EhX 30/32

1Fhy 31/32

2Xhx 1

Output Effect
=0 SO image * a 1 - Alpha Setting Value B 3 +
o S1Image * Alpha Setting Value [
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REG[B6h-CBh] RESERVED

Bit Q e Ean4a
7-0 = 0 RO
149 ndao

REG[CCh] Character Control  Register 0a CCROB

Bit Q e EAn4 &
d” Y| "Ha Character Source Selection B
00bx 7 CGROM WmEYT ¢
7:6 Olby v CGROM WEY [ ¢ 0 RW
10bx 1 'Ah O E
11by ' At

d W o Character Height Setting B

00byx 16 dots Y &eb 8*16/16*16/ | M K*16
01byx 24 dots Y aeb 12*24 /24*24] | M K*24
10bx 32 dots Yy &eb 16*32/32*32/ | M K*32

1.1 As hOEY@KYD va&EY 1EE  <8000h
HwAZ E KV w 8/12/16 dots EE  >= 8000h
m3u  E1 Ky m 16/24/32 dots

2.7 CGROM'HY 8*16/12*24 / 16*32 dots

3-2 = 0 RO

] d”  "Ha Character Selection for Internal CGROM B

E %| &+ GEbit[7:6]=00b 1 NT O3 CGROMGIE Y 41

Xhj CGROMY 9~ ISO/IEC 8859-1,2,451 ' @HYY &

1o |3° ¥AnfK® 0 RW

00bx ISO/IEC 8859-1

0lby ISO/IEC 8859-2

10bx ISO/IEC 8859-4

11by ISO/IEC 8859-5

LT7381_DS_CH/V1.2A
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REG[CDh] Charact er Control Register 1 o CCR1p3

Bit Q e EAn4a
d” | a Full Alignment Selection
OXEYIM 1T w
. ; 1)(’I=Ei M o1 Ali ) 0 B
EEYM k1 Hib' EYKyW:2anm:2eEY yT/21
T~ GEY Kyw2e BEY yZ/21e 1~ @WEyKyYy w?E
1y
d” 1 Hoa ChromaKeying Enable on Text Input B
6 OXEY O™ T ~ m"Yh @& ° 0 RW
IXEY 0" T~ wmor Gz g,
5 AT 0 RO
d” "H a Character Rotation [
OX @ EADb xt Lt axi i
4 Ix H 90y1 Xh[ GEADP i it ax 0 RW

t L
E®Ee GE  JH&HI £¢1 " A hRO&1I MCU!' @

=51 TH| &n @iCore Busyl . hfe!l @ ™ o

D

d” k W& z o Character Width Enlargement Factor [
00bx ®? 1Ne 3Yj wi

3-2 0lbx @z 21 0 RW

10bx @z 3 W

11bx @2z 41

d W & 2 o Character Height Enlargement Factor B
00bx ®? 11

1-0 Olbx ®? 21 0 RW

10bx @z 31

11bx ®z 41

REG[CEh-CFh] RESERVED
Bit Q o | En4+ 3
7-0 © T 0 RO

LT7381_DS_CH/V1.2A
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TFT-LCD
REGDOh] Charact er Line gap Setting Register o FLDRP
Bit Q e EAn+ &
7-5 " ET 0 RO
Hnd"5 o Character Line Gap Setting
40 haEmaEs ?,BJ ED'U Zl'—'luv{}'l E\ %d.l.; i1 0 B
A HR i a B @b" | é% hw3 h
j hPaE®2 1 T @ge
REG[D1h] Character to Character Space Setting Register o F2FSSR3
Bit Q e En4 &
7-6 C A 0 RW
Hnd a Character to Character Space Setting B
00hyx O pixel
01lhyx 1 pixel
50 02hx 2 pixels 0 RW
X
X
3Fhx 63 pixels
E Y h! "% h j hP EY @2z 1 T @igo
REG|[D2h] Foreground Color Register - Reda FGCRB
Bit Q ) En+ &
| AT H-v71 o Foreground Color -Red; v~ 1§ 4 &
n"+4d4zeéi YR*A&pB FFh
7-0 E h 256° Hi RedMZ m%]| &+ i bit[7:5] RW
E h 65K Hi RedMZ w%]| &+ Gbit[7:3]
E h 16.7M Hi RedMZ m%]| &+ i bit[7:0]
REG[D3h] Foreground Color Register - Greena FGCGB
Bit Q e EAn4 &
| AT H-v41 aForeground Color EGreen; v~ 4§ 4 &
n"+dzef YR*4PP
7-0 E h 256° Hi Green MZ %] & # G bit[7:5] FFh RW
E h 65K Hi Green MZ m®%| & 8 bit[7:2]
E h 16.7M Hi Green MZ %] & * @ bit[7:0]
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TFT-LCD
REG|[D4h] Foreground Color Register - Bluea FGCBp
Bit Q e En4 &
| AT H- 1 a Foreground Color - Blue B
E h 256° Hi BlueMZ W%l & G bit[7:6]
7-0 . y . . - FFh RW
E h 65K 'Hi BlueMZ mw%]| & " 08 bit[7:3]
E h 16.7M Hi Blue MZ wW%| & " G bit[7:0]
REG|[D5h] Background Color Register - Reda BGCRp
Bit Q ) En+ 4
A Al  H-v11 aBackground Color - Redp
-0 E h 256“: Hi Redl\'{lz: 1% %6 eH 8% bit[7:5] 00h B
E h 65K° Hi RedMZ %! &+ i bit[7:3]
E h 16.7M 'Hi RedMZ m®%]| & * @& bit[7:0]
REG|[D6h] Background Color Register - Greena BGCGp
Bit Q ) En+ &
A AT H-JdT aBackground Color - Greenf
E h 256° Hi Green MZ %] & # G bit[7:5]
7-0 § . o . 00h RW
E h 65K° 'Hi Green MZ  1%]| & » 8 bit[7:2]
E h 16.7M Hi Green MZ %] & * @ bit[7:0]
REG[D7h] Background Color Register - Blue a BGCBp
Bit Q o | En4+ 3
A AT H- T aBackground Color - Blue
h 256 Hi Blue MZ ®%]| & 18 bit[7:5]
7-0 § , . . 00h RW
E h 65K 'Hi BlueMZ mw%]| &+ B8 bit[7:2]
E h 16.7M Hi BlueMZ m®%]| & " G bit[7:0]
o xnh 07 TTe kyoaj hmw 7% aomidr ¢, giddENhT QA é G
CAAT "1 pBTEI T A ~ aé
REG[D8h] ¥ REG[DAh] 0 RESERVED
Bit Q e EAn4 &
7-0 t AT 0 RO

LT7381_DS_CH/V1.2A
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REG[DBh] CGRAM Start Address 0 o CGRAM_STROp
Q e Ean4a

Bit

CGRAM ¢ 1 y a CGRAM START ADDRESS [7:0] B
T Ah®EY VW Dy x
REG[DBh] MZ~ CGRAM_STR [7:0]
REG[DCh] MZ CGRAM_STR [15:8]
7-0 REG[DEh] MZ  CGRAM_STR [23:16] 0 RW
REG[DEh] MZ  CGRAM_STR [31:24]
/1 0o /T z ge Canvas{ B hr Y& CGRAMGEQQI
X J CGRAM @i x° &EA'Hpu “Hn CGRAM @IQ

fo)
®w” Xb*' MCU " @b’ T 0T aEgeéwAdw hio | h

Task_Busye Status Registerbit3 Z T 6 7 ¢ p Low

LT7381_DS_CH/V1.2A
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1410 [NPO L Eg

REG[DFh] o Power Management Register a PMU 3
Bit Q ) EAn4a

d,in 2 4 & o Enter Power Saving State
OX % WAAGK D ¥WAA,

1Ix I 2 WA
OsYA|! @K d2WAA, XY AHy Wy Yy
Ty
7 0 RW

M Abit” 0! @F1 T tpddg o %biteéh |
mO gl  Hxu] Hi n%bit K1l MCUO M

s
Mr 7 d>wAeT e Tl &% MCU! @s!? A bitd

T 517 "6 &+ y bitle PowerSavingZl €~ M AT & T
t % "HA WA~
6-2 t AT 0 RO
n= 44 Hoa Power Saving Mode Definition B
00by ' AT
0lbx & WA P CCLK&PCLKhYy Bt MCLKNA Y+
1-0 MPLL w & 3 RW

10bx Y~ ¥A ¢ CCLK & PCLKhy B1 MCLK_ ' OSC
0 Y-
1lbx > " WAYA® '/ PLL hyB

LT7381_DS_CH/V1.2A
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14116 JJEO L Eg

REG[EOh] SDRAM Attribute Register o SDRARf

Bit Q ) EA4a

Nz 4 &a SDRAM Power Saving

7 Ox "E  PowerDown U r,@ <3 2 WA 0 RW
1x "E Self Refreshv m@ < 3 WA
6 % bit o hwo 0 RW
BANK A  "Ha SDRAM Bank Number, SDR_BANK
5 1x 4 Banks 0 RW

4 4o Gy o Il
2 1 vy a SDRAM Row Addressing, SDR_ROW
4-3 00bx 2Ke A0-A10C 1 RW
4 yaohyo J w00

I y o SDRAM Column Addressing, SDR_COL
2-0 000bx 256 AO0-AT7C 0 RW
4 4yatbhyo 3Yw 000

14-606 " JJELEp REG[EOh] » H
NAva NEud REG[EOh] Q
32Mb (4MB, 2M*16) ox20  |Banknox 4, Row Sizex 2048,
Column Sizex 256

" x| &+ REG[EOh]©@ h&o ©ti a hib' h hM, T~ aWsgi ¢

LT7381_DS_CH/V1.2A
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REG[E1h] SDRAM Mode Register & Extended Mode Register o SDRMD f3

Bit Q e En4a

7-3 | %bit[73] 0 h w0 0 RW

SDRAMCAS A 'Q o SDRAM CAS latency, SDR_CASLAT B
010bx 2 SDRAM clock
011bx 3 SDRAM clock

2-0 Othersx 3 © 011b RW

® Xs LEFOA o O03h, p SDR_INITDONE: REG[E4h]
bit0 ¢ Jmw 1o R

REG[E2h-E3h] SDRAM Auto Refresh Interval o SDR_RER

Bit Q o | En4 &

SDRAM J] ~ N’ "HQ a SDRAM Auto Refresh Interval
REG[E2h] MZ  SDR_REH7:0].
REG[E3h) MZ  SDR_REH15:8]
7 . AH T i QSDRAMRefresh @~ Q T s Row Sizef
7-0 “h %er 1 b' SDRAM ' T 100MHz! SDRAM & 00h RW
Av Q Trefi 64msi Xh RowSize w 4,0961 wys; . AH
Z T ez 64*10°3/4096 * 10010 © ~=1562 = 61Ah 1|
%| e+ [E3nh][E2h] 6 T h 061Ah

©” xb ' %l &+ hwmO0000hiSDRAMs . ANh ~ B

14-7c &~ JJEL Ep REG[E2h-E3h] " 34 H
REGIE3h] REGI[E2h]
06h 1Ah

LT7381_DS_CH/V1.2A
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TFT-LCD
REG[E4h] SDRAM Control Register o SDRCR(B
Bit Q e En4 &
7-4 | % bit[7:4] o h W O 0 RW
° ® o Report Warning Condition B
ox" Bal] °" %
1x A 27 %o
o1 TTE npésxi I~ npéwypzgxe! i1
3 w? § % = 5l2bytes? & i ' én@ B &7 n 0 RW
SDRAM VK jiv™A® "1 y 2 7TNh h
MCU' @sT Aygl. h A 27 % @ h A bit
wor |
Ha ™ JJEv'QZ3 AL E g a SDRAM Timing Parameter
5 RegisterJEnatjle, SDI‘?_PARAMEN B 0 RW
Ox Bl " pgewHzv™Ql éen
I Al T~ né®H2z vQl én
& JE dn= 4 & a Enter Power Saving Mode,
. SDR_ESAVINGB | ’ : 0 W
0 1®iwpx Nh 1 > WA
17 0@wpx Nh |~ 2> %A
Sa  JE., ¢ Z a Stat SDRAM Initialization
Procedure, SDR_INITDONE 3
0 1@WwpxNh'E |~ né DYz n A bit
0 Yiy ~“1 " ngéTd4  DpXh!' @ 0 RW
éen” i~ 1a18n| T W
0
17 0BEwp X j T E GI'HA
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TFT-LCD

i° 1~ 58&H2| &+ REG[EOhE3h] E ®E SDR_PARAMENe REG[E4] bit2Z % 1 H® &

REG[EOh] SDRAM Timing Parameter 1

S

Bit Q EA4 &
7-4 " AT RO
Load Mode t h Active/Refresh t Th* Q o TuroPB
0000bx 1A SDRAM - Q
0001bx 2 A SDRAM - Q
3-0 0010bx 3A SDRAM - Q RW
1111bx 16 A SDRAM+ Q
REG[E1h] SDRAM Timing Parameter 2
Bit Q EAn4 &
" N’ "H~ T o Auto Refresh Period,  TrecB
7-4 _ _ RW
Oh qFhx1~16 A SDRAM- Q ¢ b i REG[EOh]bit[3:0] B
SELF Refresh-to -ACTIVEt Th' ~ T a TxsrB
3-0 RW
Oh QFhx 1~16 A SDRAM~ Q
REG[E2h] SDRAM Timing Parameter 3
Bit Q En* &
Pre-charge t " ~ I o Tgre, 15/20ns
7.4 9 o, RP B RW
Oh QFhx 1~16 A SDRAM+ Q
WRITE Recovery Time a TwrpB
3-0 RW
Oh qQFhx 1~16 A SDRAM - Q
REG[E3h] SDRAM Timing Parameter 4
Bit Q En<a
Active -to -Read/Write " A 'Q o TreoP
7-4 RwW
Oh QFhx 1~16 A SDRAM+ Q
Active -to -Precharge " Q o TrasP
3-0 RW
Oh QFhx 1~16 A SDRAM+ Q

LT7381_DS_CH/V1.2A
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14.12 12C Master L E g

REGI[E5h-E6h] 12C Master Clock  Prescaler Register o 12CMC Kf3

Bit Q e EAn4 &
I2C Master Q | o 12C Master Clock Prescale r [15:0] B
7-0 REG[E5h] MZ = 12CMCK][7:0]. 0 RW
REG[E6h] MZ  12CMCK][15:8].

REGI[E7h] I2C Master Transmit Register o I2CMTXR 3

Bit Q e EAn4a

7-0 I2C Master € L E g a 12C Master Transmit [7:0] B 0 RwW

REGI[ES8h] I2C Master Receiver Register o I2CMRXR 3

Bit Q e En4 &

7-0 I2C Master 0 & L E g a 12C Master Receiver [7:0] B 0 RW

REG[E9h] I2C Master Command Register  a 12CMCMD f3

Bit Q ) EAn4a

¢ t b Start Command 3

7 Write1x f1 & ® ZADI T 0 RW
%hith ~ 1s 0] + n AbtD- WO
1 Yt I'ba Stop Command B

6 Writelx f1 y BT T 0 RW
%bith . Ts O] 1 n AbitO- w0
At Tho Read Command

5 Write 1 x ¥ Slave QQ 0 RW
%hith .~ 1s 0] + n AbtD- w0

dt o Write Command 3
Write 1 x M Slave Y~

%bith . Ts O] 1 n AbitO- w0

W~ x n=" ] {aHA

r, Ack 3M a Acknowledge Command f
Write0x . ACK
Write1 X ., NACK

E n Abth- & 0

2-1 " Er 0 RO
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Bit Q e EA“a
H e o o Noise Filter 3
0 ox B 0 RW
1x Al

REGI[EAR] 12C Master Status Register o I2CMST f3

Bit Q e En4 &

Acknowledge 0 & - o Received Acknowledge from

. Slave 3 | 0 RO
Ox i @ Acknowledge
1x = &i P Acknowledge
I2C6~ - a BusisBusy B
6 Ox J"61pStopzN ad Hi AbitwmwoO 0 RO
1xO, "61p StatzN ol HI  Abitwwi1
5-2 S 0 RO
I2C€ - a Transferin Progress 3
1 Ox Ee HGH 0 RO
1xEe " p

¢ ° o Arbitration Lost State
E LT7381, =T ¢ Arbitration { Hi A bith & 1
0 A Stop 3V ol |1 HT X=& 1 M Al 0 RO
Arbitration | @'’ 1% H LT73815i12C Master h 0 SDA
W 11 HT TE %iMaster hN SDA 0 0
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14.13 GPIOL E g

REG[FOh] GPIO -A Direction o GPIOAD B

Bit Q ) EAn4a

GPIOAN |/ d0 o GPIOA In/Out Control
7-0 ox . FFh RW
Ix =

REGI[F1h] GPIO -Aa GPIOAB
Bit Q e | =
GPIO A\l A"Oa GPIOA Data
Write x h GPIOA® | QQ
7-0 Readx ' GPIOA n 3J,'QQ NA RW
GPIOA[70] w T 3 /Ot PRAD /m DB[158] Hp 1 E ®
MCU @& 84 X ZEWA & w A WA HGPIOAE | Q@ A&r

REG[F2h] GPIO -Ba GPIOB
Bit Q e En4a

7-5 CET NA NA

GPIOB[4] A"Oa GPIOB[4] Data B
Write x h GPOB[4] & | Q0Q
4 Readx * GPIB[4] n 33070 NA RW
@~ X GPOB[4] @& . "QQsb KO[0] Hip Al  GPIB[4] i
"QQrb KI[0] Hp A D
GPIB[3:0] A"Oa GPIB[3:0] Data B
Ready * GPIB[3:0] n 3JQ0Q
3-0 . A NA RO
@~ X GPIB[3:0] © 31,3 N /b {A0, WR#, RD#, CS#} Hp A
0 Ewé& ni i1 XEQp MCU 8wmEWAE! Q&

REG[F3h] GPIO -C Direction o GPIOCDp

Bit Q ) En+ &
GPIOCAM |/ d0  a GPIOC In/Out Control B
7-0 ox . FFh RW
Ix =
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REG[F4h] GPIO -Ca GPIOCP
Bit Q e | En+d

GPIOC[7] A"Oa GPIOC[7] Data P
Writex h GPIOC[7] & . Q0

7 Readx * GPIOC[7] n 3J3Q0Q NA RW
®~ X GPIOC[7] & ., "QQm PWM[0] Hp AD
GPIOCI T E &g PWMEE T 7 BHeT A&

6-0 = NA RW

REG[F5h] GPIO -D Direction a GPIODD B

Bit Q e En4a
GPIODVA _, / d0 o GPIOD In/Out Control
7-0 ox . FFh RW
Ix =

REG[F6h] GPIO -Da GPIOD

Bit Q e En4a
GPIO-D \| A"Oa GPIOD Data 8

Write x h GPIOD[7:0] & . QQ

Readyx * GPIOD[7:0] n 3JQ0Q
7-0 GPIOD[7:0] n PD[18, 2, 17, 16, 9, 8, 1, 0] Hip A 0§ 1 NA RW
GPIOD[5,4,1,0]E &p LCDRWQ QG4 & 166 12bits HE
i A1 1GPIOD[7,6,3,2] . E Gp LCDRWQQO4 & 16bits
HE T A

REG[F7h-FAh] 1 & v .
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1414 w0i LEg

REG[FBh] Keypad -scan Control Register 1 o KSCR1f

Bit Q e En4a
7 391 Hi o W 0 0 0
1 0 o lLongKeyEnable B
6 1x A 1 Y v Q KSCR2bit[4-2] h 0 RW
ox” B

r WA 8 Aa Short Key De -bounce Times B
Q@ " "E®- QM9
5-4 00bx 4 0 RW
0lby 8
10byx 16
11by 32
t 0 o Repeatable Key Enable
ox B
1x /&l
b ~DJ4 Yiu Xh Y T B&@W i oywi o ow
3 Nh ¢#@ 7 @ & H A, Y AAL Hi MCUo 0 RW
s AAT % e, T T AAAL Y RAAT %
pi K% AT J e wab* Y A ya
AABGIH T @ 7Y ©@ ! H | a  DBikkaAri o
MCUb*® ~ i k@A, o X|] AA" %
¥ y "YQ a Row Scan Time

+

On

WQ  Tkevak=0a 1/ F syscudd * 2,048
Ee ° ®H  Rbi x

000bx Row_Scan_Time = Tkevcik
001bx Row_Scan_Time = Tkevycik* 2
010bx Row_Scan_Time = Tkevcik* 4
2-0 011bx Row_Scan_Time = Tkevcik* 8 0 RW
100bx Row_Scan_Time = Tkeycik* 16
101bx Row_Scan_Time = Tkevcik* 32
110bx Row_Scan_Time = Tkevcik* 64
111bx Row_Scan_Time = Tkevcik* 128

LT7381wé& 5*5 *~ 1 &1 ~ "Ew KOH X

Row_Scan_Time * 5
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REG[FCh] Keypad -scan Controller Register 2 o KSCR2[3
Bit Q e EAn4 &
¥y o Keypad -scan Wakeup Enable
7 Oxo T 7B 0 R/W
1o 11T A
I & A 'Ha Key Released Interrupt Enable
6 Ox EAQTY OHL =OAAF 0 RW
IX EAGQTY OHI A AF 1
5 t AT 0 RO
1 H 'Q a Long Key Recognition Factor
TYn Yy TH 77 hX Y ¢h
1 QEw 0~7
4-2 0 RW
LongKey Recognition Time
= RowScanTime *5* o Long Key Recognition Factor +1 B
* 1,024
1 Aa Numbers of Key Hit. B
00bx =®"Y Vi
01bx "Yi | REG[FDhf Y .
1-0 10bx b ATY  Yi | REG[FEh]1 e M~ ATY . 0 RO
11bx s AY  Yi | REG[FFh]1e Vs A"Y . b
) A & H g=oy MY Vi
Agyht O
REG[FDh] Keypad -scan Data Register o KSDR1f3
Bit Q ) En+ &
1 1 lao Key Strobe Datal f
7-0 MZ@E 1 Yi p Ad H ng=oy MY 7Y TBD RO
Bip 1, %! €+ ht  FFh
REG|[FEh] Keypad -scan Data Register o KSDR2[(3
Bit Q e En4a
I 1 2a Key Strobe Data2
7-0 MzZ@ 2 Yi op A& H n=oyMY TYi TBD RO
Bip 1 . %| é* ht  FFh
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REG[FFh] Keypad -scan Data Register a KSDR3[f3

Bit Q e | En4 A&
1 2 3a Key Strobe Data3 3
7-0 Mz@E 3 Vi op A& H g=ay MY 7Yi TBD RO
Bip 1 . %l é* ht  FFh
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Om 3

A LT7381 ( 128Pin LQFP )

DETAIL: F

| —b——y
1 ‘,_ bl—|

v

/</ Jl i
1

BASE METAL N |

.

1 T WITH PLATING
SECTION B-B

f B-1o 128Pin LQFP v

(@
n—
—h

B-10 128Pin LQFP OL 3 A

Symbol . Millimeter Symbol . Millimeter
Min. Nom. Max Min. Nom. Max

A - - 1.60 D1 13.9 14.0 141
Al 0.05 - 0.15 E 15.8 16.0 16.2
A2 1.35 1.40 1.45 E1l 13.9 14.0 14.1
A3 0.59 0.64 0.69 eB 15.05 - 15.35
b 0.14 - 0.22 e 0.40BSC
bl 0.13 0.16 0.19 L 0.45 - 0.75
c 0.13 - 0.17 L1 1.00REF
cl 0.12 0.13 0.14 w 0 7
D 15.8 16.00 16.2
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