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-
<
R
-
@

/0 n oA Q

GPIO |/ d3M

%3 N W LT7689 GETFTi = v G &+ Ai 1
GPIOD[7] @ . "QQm PD[18] Hup A(  GPIOD[6] i
"QQm PD[2] Hp A D

GPIOD[7:6] E &g LCDRWQQO4 & 16bits HE | A&
T PAG G  wA! 4 TFTi w®] é&wp h

87,70 | GPIOD[7:6] 10

6-80 6 HU 3M

L aja’ 110 n A Q
2CQ M

26 [2C_CK 10 cQ 3 ~ _
%3 N I12CEIH 3N 1A Dk RH®d) Kk Ri @iI2CH 3N
I2C A"O3 M

25 12C_SD 10 CA0s _ _
%3 N % [2CEQ Q3N 1 /£ 2 k R'H®D k Ri @i12CQQ3 N
*H

18 DAC_OUT O |%mLT7689y "~ 3N 1! Am .4 ODYTHI
3N AT

16 ADCIN[O], | ADC (Analog -to-Digital Converter) 4 H d

15 ADCIN[1] W ADCEMO U1 " ) MCUG ér [ h
v b3 M

20 WAKEUP I % LT7689 sl VIPHERZT ! Awm SDie SPIWA
2 A 3 N
t'H d3M

19 RST# I . - -
E RST#=0HI NMj MCUf 1 & JOA

69 = |Fj Q@ 3™

6-90: |Fj @ 3M™

I aja 110 n A Q
aCrystal B/ Q 3IM d
%AO ie v O wg TFTi  wmEd > V3N
94 TFT_XI | EAT @00 &T v H 3NI @' %0 1 W
PWM ML . H 3N1 %01 0 ' £ OSCZ. Qhp
8MHz ~ 15MHz o
95 TFT_XO o] - u Cr‘yStaI g . .
%AD 16 v U 1wy TFTi w @iy > . 3N
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I M aja I/O n A Q
32.768Khz o
37 32K_XI | . C
RTCH 3N1 %A0 16 v 32768Khz b
a6 32.768Khz .
32K X0 O | RTCH 3N %AG is v 32768Khz b
29 XTAL | USBH 3N1 %A0 ie v 12Mhz O
28 EXTAL o USBH 3N1 %A0 ie v 12Mhz O
33V-36V - C- || o
35 VBAT PWR ‘ . ) )
vi eLlok” 3&3Vh
3~5V = ”— (o
21 VCC35 PWR - . :
A6M0 vi A 10uF> A O0luF- Lok s
51, 52,
55, 57, 33V: | doa TFTB
VDD_1 PWR - ‘ , : 5 i}
59, 67, - %AO vi AOIuF« Lok s1 X 38&>3Mvh
88, 96
9,23 VDD_2 PWR [ 33V: | daMCUB
14, 17,
38 AVDD 33V: | da Analog B

A\Y

1.1V ]—= | . #1(Flash)

Ab6M0o vi AIuUF> AOIuFe Lok 5
1.1V ] - . #2 (USB PHY)

Ab6M0 vi A1uF> AOIuFe Lok 5

24 LDO1_V11 PWR

A\Y
=

40 LDO2_V11 PWR

1.2V ]—= | . #3 (Core)
22 LDO3_V12 PWR o . .
- Abv10 ©vi A47uF= AOIuUF- Lok 5
1, 54, 1.8V IN—: | . #4
LDO4_V18 PWR S . .
58, 78, - Ab6M0 vi A1uF> AOIuFe Lok 5
53, 66 VSS PWR | GND 0 §
A v
ICE Qs 10 “i1is
0 Thermal Pad - - . o A x
Y om Boi i @' 1 p PCB Layout H& v O ¢
g, 20-2 68}

LT7689_DS_CH/ V2.5
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -25-



JLT7689

Uart TFT IAA 1 0

—_

6.10 avi W TFTr v 10A |

6-100 I0OA |} 2

f LT7689
N (QFN-96)
TFTr 0 A RGB 5651 # RGB 8881 ~#
- v 1024x600 1024x600
(mEB WA) (mEB WA)
Flash 512KB 512KB
SRAM 256KB 256KB
Display RAM 16MB 16MB
USB 2.0 V (DP/DM) V (DP/DM)
RTC \% \Y
IAA V (RXD1, TXD1) V (RXD1, TXD1)
Ext. SPI Flash V (768_SF) V (768_SF)
NX0 V (768_PWM1) V (768_PWM1)
SWD EA V (SwWD) V (SwD)
1o XTP @ CTP RTP @ XTP CTP RTP
Hy IOA
I0OA A 22 18 17 14 10 9
GPIO®, GPIO®, GPIO®, GINT, GINT, GINT,
GINT, GINT, GINT, PWM, PWM, PWM,
PWM, PWM, PWM, Scl, scl, SCl,
I0OA" M Q Scl, Scl, scl, ADCIN, ADCIN, ADCIN,
ADCIN, ADCIN, ADCIN, DACOUT, | DACOUT, | DACOUT,
DACOUT | DACOUT | DACOUT 12C
12C
uY" O_
Q):xTP " j VTP
(2 :GPIOwT 8A
(3):RTP uwr

RTPi ~ 9 A (b TSC2046)
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7. =2 K9
71 ©® 3 A
7-10: k® 3 A
Y 3 AY 3 Al ® c H
Voo 2034 -0.3~ 3.6 v
Vin VI A -0.3 K VDD+0.3 \%
Vour .29 -0.3 K VvDD+0.3 \Y;
Po wz | & 300 mw
Torr TAOy., b (@120MHz) -40 ~ 85 t
Tst qeoy. b -40 ~ 125 t
TsoL W i oy 260 +
w xwzl B6T"Y . TA,hHi Ya&®' i Qq o TA, hTi"Yp . Qg+
TIT*Y Wi HXj] H3 » A, 6TY 2 ovQhe w1pTA, hgXhp3
:hety @l 1 giom LspPloyv . M:"Ahii 68y Qi L7

3 TAYy1 HLEZOTNri~ w16l

72 K3 A
7-20: K3 A
"M 3 AY Y T |["Ne|vuye|"z2e|cH
Voo1 , Vob2 TAD s 30 | 33 3.6 \Y
Cvop 3k 1 - 10 | uF
lopr TA> L w1 60 mA
IsTe 6 oL w” 1 30 mA
Isusp y~ oL w” 1 10 mA
Istp ool w” 1 7 mA
Trup 20i "H VDD Ramp 35 ms
Upto 3.3V
Q j PLL
Fosc b & o0SC Voo =33 10 MHz
Vi 07 2
Fvco vco |, 100 500 |MHz
TLock Lock Time w” 3 500 us
CLKwpLL MPLL ., ' & MCLKZ VDD = 3.3V 133 |MHz
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oM 3 ACY Y T |"Nelvye| z2e|cH
CLKcpLL CPLL ' ¢ CCLK VDD =3.3V 100 |MHz
CLKppLL PPLL " ¢ PCLKL VDD =3.3V 80 MHz
WA Mcu '
CLKsp) SPI ! 50 |MHz
6H , o (CMOS 3-State Output pad with ~ Schmitt Trigger Input, Pull  -Up/Down)
Vin v 2y 2 36 | V
Vi JVHI Y -0.3 08 | V
Von ] JH 2.4 \Y%
VoL . Hay 0.4 \%
Reu i 1> 34 41 64 | KF
Rep i 33 44 79 | KF
V1p AL: A+ H B 6 1.5 2.1 \%
VN ALz A+ =~ HB © 0.8 1.3 Vv
Vhvs «dA 200 mvV
|LeAK Ve L -10 +10 | PA
VsLew dai " A 15 Vins

€T TXVop=33VI Ta=251%

®w” 1xpn v i1 @QwE SPli £
W~ 2x A1 b H@E 1 2k oZ

x —L Mp— vl o
Ry C, L

1

% ©X R1=50F ¢25-100F {1 L1=3.4mH 1 C1=13fF1 CO=2.8pF

f 7-10° ) a: f
®W~ 3xk20kKk0 5 PLLOM h BEH . HA G H

7-30 3 A (Thermal Characteristics)

M 3 AYY 3 Al s c H
RyJC £ X Junction to Case 3~8 t /W
RoJA A X Junction to Ambient 20 ~25 t /W

LT7689_DS_CH/ V2.5
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -28-



JLT7689 Uart TET WA T 0 | o

8. nA 10Q
LT7689 5 J T~ @f ©iCortex-M4 MCU 3 TFTg,&T * 1 % MCUE3 gy _ 0y’ £My

LT32003" 21 TIf ' @ 1 va LT7689MCU 3/ T WaT ZT1 &gt + % M M4 MCU @3 |
¥ FWNj W 4 “ Du TFTg,étr T 10y £#My GiLT768 T " _1 T/b MCU G | A
AbigA~ 1 & fONQTFETI ~ i o8 | w3yr ¥

LT7689

Cortex-M4 TFT Controller
4-wire SPI

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

MISO2 «— SDO

f 8-10LT7689 /] MCU| TFTf E1 v Of

EARKWERY AQAA HI LT7689 73 MCUVY2ZhwéwEs Y211 Al Q@1 Oy £EMy @& G

WERAA T1NTJ B@igd vaM UJ_LYM1 H& TFTT ~ @AA1 9 | j 7R
LT7689737 MCU\Y 21 (3 - LT76895 | &% 3i AAI3i v MCUYZE 2Qr B Z
T A wEB  EYRT Al 31 LT7689 A, @Gir 3 U1 + %p TFTRI ~ AATAI

A H

LT7689 "HYY UI_Editor /b Ul_Editor-ll5 41 m£RAA T1 7 Al @@QUIT "¢ ym 0= O
v THERAAWAI OHLWAERAAN TBZT | FAEK -

TFTREOREHTSR

L‘rl EVETOP
LT7689

O
N

Uart -
e Controller

T R IR BT X%
0 000

f 820 TFTHA I 4
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8.1 Ul _Editor -1l IAA r &

LT7689 "HY Ul _Editor-1l /5 Ul_Editor 5 ¥ W Z£RAA 711 UlLEditor-I1T 1w { WA\
Ul Editor, T 1 "Yrpi ~ ®A1 At Ul_Editor Ul_Ediotr-lI %A w#%A 3 m'YnnTabi ¥

8-10 Ul_Editor -Il AA 3 T Mt A

44 UI_Editor Ul_Editor -1

TPV, + W+ [/ Tm+pep AO
1DV, + WAT h+CRC+ V o B ! '
mE 3 , o +CRCbH _ &1 v~ ! M1 "HY
ob_G&1 vP! N®

Modbus 1 12C
I T BAEYBEMZI DAL T @Y | w&E"YmRE v " "HAL wE Bl
& Y A . .
mz N I WM % 256 | i MZ1I DAILTQ jpP

i AT Ul _Editor-l WA 7 LT7689 'HY@£Re ¥

8-20 Ul_Editor -1l AA 31 M—4a

. < 2 W i m P IV A01 - CRC
| M a A0 2
(2 Bytes) (1Byte) (1Byte) (2 Bytes) (2*n Bytes) (2 Bytes)
dp T 0x10 TR0
_ 0 OX5AA5 OXXX X 0x0000 ~ OX5FFF ‘ NULL OXXXXX
(AA T ATO) ( "Ym) (2*n Bytes)
i OXBAA5 |  OxXX 0x03 o000~ oxsFrr | - EWOrd R il | oxonxx
neoti ( "Ym) (2 Bytes)
T Th—a | OXSAA5 | OxXX 0x03° | 10000~ oxsFFF | - EWord QO | xxxx
! a ( "Ym) (2Bytes)  |(2*n Bytes)
\ v Y SX + 083 KeyValue
ae 1 M | OX5AA5 OXXX 0x41 NULL OXXXXX

el éngxl (2 Bytes{

GH Ul_Editor-Ilm A 3 ¥WA v a Ul Editor-II” ThAZRAT " W
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8.2 Ul Editor IAA 1 e

LT7689 p M % Ul_Editor mZA 37 T "Yio¥WA1I AQ®ULA " heB@Edh mE Yl
i AT Ul_Editorl WA LT7689 "HY @i £ R B X

8-30 Ul Editor 4 8 - w0~ ] TFTIAA T @

w0 "o w0~ 0 &
R \ (TFTHAA T 0 &) (TFTAA T T )
n -
nA ¢a lim | 2v |, . |crca|1va ¢a [iml| zv [® 2| crea | 1va
A i s A 2 a
(1Bytes) | (1Byte) | (1Byte) * |(2Bytes) |(4Bytes) | (1Bytes) |(1Byte) | (1Byte) (1Bytes) (2Bytes) | (4Bytes)
[N
. Start 80h nn CRC End Start 80h nn 3 U CRC End
A agd
nEl ~ o
. . Start 85h nn CRC End Start 84h nn 3U CRC End
a/ragd
[
. Start 8Ah nn CRC End Start 8Ah nn 3 U CRC End
Aagd
[ X, Y, PNG,
Start 8Fh nn CRC End Start 8Fh nn 3 U CRC End
g d Pnn
[ VH® Start 81h nn CRC End Start 81h nn 3 U CRC End
n fi \Y
Ho Start 84h nn CRC End Start 84h nn 3 U CRC End
a .
~ g d Start 82h nn CRC End Start 82h nn 3 U CRC End
i I~ GIFo
" Start 88h nn CRC End Start 88h nn 3 U CRC End
o
n s GIFO
" Start 89h nn CRC End Start 89h nn 3 U CRC End
hA" N Start 8Eh 0,1 CRC End Start 8Eh 00 3 U CRC End
&, gda Start D8h nn CRC End Start D8h nn 3 U CRC End
fvoon Start D9h nn CRC End Start D9h nn 3 U CRC End
ngl Vo
. Start DBh nn CRC End Start DBh nn 3 U CRC End
QE g, d Start 90h nn ddd.d CRC End Start 90h nn 3U CRC End
“Eotg
a Start 91h nn ddd.d CRC End Start 91h nn 3 U CRC End
wRo L
5 Start B4h nn CRC End Start B4h nn 3U CRC End
9
Start AOh nn CRC End Start AOh nn 3 U CRC End
I " b i -
Yi i 1TgAH Start AOh nn 31h CRC End
& 76d
2 ®Ai 7TgAH Start AOh nn 30h CRC End
0 nso i
Start Alh nn CRC End Start Alh nn 3 U CRC End
T 15d
f Start A2h nn CRC End Start A2h nn 3U CRC End
o
oi T Yi i Tns H Start A2h nn 31h CRC End
®Ai Tns H Start A2h nn 30h CRC End
ngE O
. Start A3h nn CRC End Start A3h nn 3U CRC End
| T
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w0 7o w0 "~ 0 &
R \ (TFTHA 1 D &) (TFTHRAT T )
n -
) = A N i o ) RN . a . o -
A nA ¢a1 |i M ZM TN n CRCa |1Y2 ¢ 2 i M ZM i j/ CRCa 1Y2
(1Bytes) | (1Byte) | (1Byte) * |(2Bytes) |(4Bytes) | (1Bytes) |(1Byte) | (1Byte) (1Bytes) (2Bytes) | (4Bytes)
Start 9Ch 00 CRC End Start 9Ch 00 3 U CRC End
" zg RWo vna Start 9Ch N 3 U CRC Start
3 AR
Tad Yi i TgQH Start 9Bh |g %o IDN 31h CRC End
®Ai TgAH Start 9Bh |g %o IDN 30h CRC End
y 1 Value
Start BOh nn CRC End Start BOh nn 3 U CRC End
"Y%oQ, (2 Bytes)
L Angle
Y "Y%o0, Start Blh nn CRC End Start Blh nn 3 U CRC End
. (2 Bytes)
J
S_Angle,
V & "Y%og, Start DCh nn CRC End Start DCh nn 3 U CRC End
f A_Angle
T A 1 a Start 98h nn EY w CRC End Start 98h nn 3 U CRC End
Start 94h nn CRC End Start 94h nn 3U CRC End
Joi
i ) o Value
i of Yi H Start 94h nn CRC End
(1 Byte)
O N
=| ; Start 95h nn CRC End Start 95h nn 3U CRC End
"Y Start 96h nn CRC End Start 96h nn 3 U CRC End
§) Jyveé
: i of L o Value
veé i of Yi H Start 96h nn CRC End
(1 Byte)
N vé
. Start 97h nn CRC End Start 97h nn 3 U CRC End
I o
Ez-1 Start COh nn EY wm CRC End Start COh nn 3U CRC End
Ez-2 Start Cilh nn EY wn CRC End Start Cilh nn 3 U CRC End
Ez-3 Start C2h nn EY wn CRC End Start C2h nn 3 U CRC End
a
~ Ez-4 Start C3h nn EY wn CRC End Start C3h nn 3 U CRC End
d z Ez-1 Start DOh nn EY A CRC End Start DOh nn 3U CRC End
A
2z Ez-2 Start D1h nn EY A CRC End Start D1h nn 3U CRC End
z Ez-3 Start D2h nn EY A CRC End Start D2h nn 3U CRC End
2 Ez-4 Start D3h nn EY w CRC End Start D3h nn 3U CRC End
% %o
f E Start 86h 00/01/02 CRC End Start 86h nn 3 U CRC End
On/Off
X §
I~ % %o Start 87h N X, Y CRC End Start 87h N 3U CRC End
) BL BL
13y Start BAh CRC End Start BAh 3 U CRC End
A X (00~0Fh) (00~0Fh)
X W . ;
On/Off Start BCh 00 a 01 CRC End Start BCh | 00a 01 3 U CRC End
REP(BIit7 REP(BIit7
e o (Bit7) (Bit7)
H Start B8h + WAV A CRC End Start B8h |+WAV A | 3 U CRC End
N N
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w0 "o w0 "~ 0 &
R \ (TFTHA 1 D &) (TFTHRAT T )
n -
. . N i o ) . . 2 . o
A nA ¢a1 |i M ZM TN n CRCa |1Y2 ¢ 2 i M ZM i j/ CRCa 1Y2
(1Bytes) | (1Byte) | (1Byte) * |(2Bytes) |(4Bytes) | (1Bytes) |(1Byte) | (1Byte) (1Bytes) (2Bytes) | (4Bytes)
y B Start B9h CRC End Start B9h 00 3U CRC End
ao .
(2 A Yrp Start 9Ah 00 CRC End Start 9Ah 00 3 U CRC End
i b
R w E T X
v Start 9Ah nn CRC End Start 9Ah nn 3 U CRC End
I b Yy
r > R
1 Start 8Bh CRC End Start 8Bh 00 3U CRC End
>
TFTr M LT7689
; U “y Start BDh CRC End Start BDh 00 3U CRC End
l e Start DFh nn X,Y CRC End Start DFh nn 3U CRC End
- Start EOh nn CRC End Start EOh nn 3U CRC End
MOk é Start Elh nn CRC End Start Elh nn 3U CRC End
h Ok é Start E2h nn CRC End Start E2h nn 3U CRC End
Vi h O
ke Start E3h nn CRC End Start E3h nn 3U CRC End
MOk Start E4h nn CRC End Start E4h nn 3 U CRC End
ho¢keé Start E5h nn CRC End Start E5h nn 3 U CRC End
Vi h O
¢k Start E6h nn CRC End Start E6h nn 3 U CRC End
MO~ é Start E7h nn CRC End Start E7h nn 3 U CRC End
hOo~ é Start E8h nn CRC End Start E8h nn 3U CRC End
vVt T é Start ESh nn CRC End Start E9h nn 3U CRC End
M OK
y -~ a Start EAh nn CRC End Start EAh nn 3 U CRC End
f h Ok
E -~ a Start EBh nn CRC End Start EBh nn 3 U CRC End
Vit k
-~ a Start ECh nn CRC End Start ECh nn 3 U CRC End
MOs & Start EDh nn CRC End Start EDh nn 3 U CRC End
hOs & Start EEh nn CRC End Start EEh nn 3 U CRC End
Vt s @ Start EFh nn CRC End Start EFh nn 3 U CRC End
Mom é Start FOh nn CRC End Start FOh nn 3 U CRC End
hoh & Start F1h nn CRC End Start F1lh nn 3U CRC End
Mon é Start F2h nn CRC End Start F2h nn 3U CRC End
hon é Start F3h nn CRC End Start F3h nn 3U CRC End
KT 4 Start F4h nn CRC End Start F4h nn 3U CRC End
AT y Start F5h nn CRC End Start F5h nn 3 U CRC End
i 1 Start F6h nn CRC End Start F6h nn 33U CRC End
A QE Start | Ash 00 crc | End Start | As4h nn 3y CRC End
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w0 "o w0 "~ 0 &
R \ (TFTHA T 0 &) (TFTHWA T T )
n -
- @ = o - o - - ¢ e o a . o -
A nA ¢a1 |i M ZM TN n CRCa |1Y2 ¢ 2 i M ZM i j/ CRCa 1Y2
(1Bytes) | (1Byte) | (1Byte) * |(2Bytes) |(4Bytes) | (1Bytes) |(1Byte) | (1Byte) (1Bytes) (2Bytes) | (4Bytes)
d Ry o s ASCII +
Yi QE ¢ Start Adh nn U CRC End
3 Y
1 ASCII +
Yi CR « Start A4dh nn 3U + CRC End
1k
n =
oF w Start | Ash 00 CcrRC | End Start ASh nn 3U CRC End
Start A6h 00 CRC End Start A6h nn 3 U CRC End
Y .
£V
n - 3 L.Jk +
R 7] K
a
A Yi CR Start A6h nn ¢ ASCIl+ CRC End
GB23127
W =
W Start A7h 00 CRC End Start A7h nn 3 U CRC End
o 5Ah, or
A [ 51 Start BEh CRC End Start BEh 00 e CRC End
A
r MCU
) Code(5) +
(S) v s Start BFh CRC End Start BFh 33U CRC End
— Module
Info. (42)
Y, M, D, H,
h H Start 8Ch M, S, W (7| CRC End Start 8Ch 00 3 U CRC End
H Bytes)
Q Y, M, D,
n'H Start 8Dh CRC End Start 8Dh H, M, S, 3 U CRC End
W (8)
a T~ QE
~ " ‘o Start 92h nn CRC End Start 92h nn 3U CRC End
N &
Q I~ %o
" ‘o Start 93h nn CRC End Start 93h nn 3 U CRC End
1
'E  9A"Ym| Start CAh Reg CRC End Start CAh nn 3 U CRC End
hl ew Start CBh Reg CRC End Start CBh nn 3U CRC End
L
E VQQ Start CCh Data CRC End Start CCh nn 3 U CRC End
g nQQ Start CDh 00 CRC End Start CDh Data 3 U CRC End
' | &% QQ
! Start CEh Reg CRC End Start CEh nn 3 U CRC End
T
| 6% Q0
. Start CFh Reg CRC End Start CFh nn 3 U CRC End
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4

/A7 Ul_Editor WAT 31 M @M1 a7 3—  UARTWAe T~ u A LT7689 £ R Hi
Yy 2N Yrpv QY Ti 1AByte® D &dhwmOXAAL 2A Byte %iCRC
AAByte® J . edhmOXE4 Ox1B Ox11 OXxEE | "Ym3 Uf Abi

8-40 Ul _Editor 4+ &4 - WAT D av i 3

¢ A T m ZM T ™3 A | CrRCa 1Y2
OxAA OxE4 Ox1B O0x11 OxEE
1 Byte 1 Byte n Bytes 2 Bytes
€ 1 Byte( € 4 Bytes(

WERD® 3iv8M14&T 3—Ymoh WheZ 10AByte3 Ul YU D “Ym
2N 33U CRC J . 1t M ABytei D t1t+c7 et A® Y MsAT 2 N |V
MAet AEAR™E J' @3 U 1 M4 JUAT CRC | wo 1 4A Bytes@i J | ¥

8-50 Ul Editor 4 & - AA T u 3
¢a T m Z M 3 | CRCA 1 Y 2
1Byte

0x00X 'E H "Ym

AR T Ym, | 0x01X M &YV 'Q OXE4 Ox1B
X
1 Byte 1 Byte Ox02y i e Y 2 Bytes 0Ox11 OxEE
¢ 1Bytel y (1 Byte) Xji én b y

0x03X “Yry Flash J o, € 4 Bytes(

0x04x CRC > *
0x05x Flash " QQa W

pwER @iz UJd_AL 2Npe P"Ym@"b j @Y o61 bi 120G 9Ch "YmT2 N Th

N 9Bh"YmT2NThH g% IDN 43V BAh'Y,T2NThH G% 3y WavHO B8h Ym
T2NThHh WAV AN nH 8Dh'Y,T2N@B8ABytessih H 3U v s1 BFh'YbT2
N@® 47 A BytesTh wWER3 U 4 v Ul_Editor B ARZ1T € q
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9.Q 3Mj 1t H
91 Q 3M

LT7689 5 ©®fH 3INbi g 9-1A~ 1 MCU “ y0 " V200 32KHzO 2 2A
n @ 4" H 3> o TFTi % yoO v 10MHz & > 3An PLLD 1 TaH 3N
'@ * MCUG 4 PWM . f1 b PWM _MIZ1 &i A& v 10MHz 0 2 €1 g 9-2

A" 7
32Bit Cortex-M4
T 32K XI Internal Clock

J_lSp 32K HiSpeed

L -150MHz s
32,768Hz | 15p v Bl Low Speed

T z 128KHz H—5

8~12MHz PWM_M1

TFT Controller

PLL Block
22Q Xl CCLK
) AN CPLL — To Core Logic
MCLK
% N OSC f—p MPLL — To Display RAM
X0
PCLK
PRI } » To TFT Driver

f 9-10LT7689 Q 3M1 &f
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LT7689

32Bit Cortex-M4

KN Internal Clock

oL
HiSpeed
= h géﬁ_, 150MHz 4%
32,768Hz | 15p
1_ 32K _XO 128KHz Low Speed

TFT Controller

PLL Block
Xl CCLK
J_ls T 1MQ- CPLL — To Core Logic
P

MCLK

= OSC f—p| MPLL — To DisplayRAM

o T | MPLL | play
i X0 PCLK
PPLL > To TFT Driver

(EEES

f 9-20 TFT0 pawv v 10MHz ' =

MCU @iv  32KHzO W 48321 ! QAWRRTCAET 1 M1 H ! @7 120~150MHz
f

4 A va LT7689 MCU 1/ wai zt éq

LT7689 5 ©ETFTi  wi Q1 { ® 4" 3APLLD 1| ©w& 34 H 3Nx

A CPLL x f1 CCLK®& MCUiI £# BTEA™H N gA"H & E DMA A"HAET
AMPLLYX f1 MCLK Qwé N 1~ né /&
A PPLL X f1 PCLKwé& LCDRWE®TA '
BAPLL . ' T TFTi  ®p 347 N@GIPLLI &% h1 Fourmy 4 @IPLL
"1 T3 AmY

Four =XI*a N/RB 6 OD

XIT g TFTi  w@@ /H 3N 31 3 ' XURj mx IMHzi 6w IMHzI R
i 2 H %' € InputDividerRatio 1k s 2~31e 10DV | W %' & Output
DividerRatio 1 ' @ & 1 2a&fi 41 Ni Feedback Divider Ratio of Loop | Hi9 A bitsi

QOk:T: 2~511 6

LT7689_DS _CH/V2.5
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JLT7689

Uart TFT IAA 1 0

9-10 PLLLEg Ha 1p
. Input Divider : Feedback Divider
Rey Ratio a R MY Ratio o N3
00010 2 000000010 2
00011 3 000000011 3
00101 4 000000101 4
11101 29 111111101 509
11110 30 111111110 510
11111 31 111111111 511
9-26 PLLLEpF Ha 2B
. Input Divider Ratio
OD[1:0] a ODB
00 1
01 2
10 3
11 4

b XIT 10MHz: R[4:0]is01010€ M 10Z 1 N[8:0] is 100000000 & M 2567 1|
OD[1:0]is1le Mh 471 wX

Four = 10MHz * o 256/10 B 6 4 =64MHz

LT7689 8834 'H 3 N © WY
1. CCLK*2 >= MCLK >= CCLK
2. CCLK >= PCLK*1.5

W TFTRa&b h8'QT TFT- ¢° ~ wal ~ ©iPixel Clocke PCLKZ | + %! @9QT 0
BIPCLKHG& | e+ hi1 39+ti o h CCLKm MCLK @8

LT7689_DS _CH/V2.5
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Uart TFT MA T 0 T o
9t Panel” ' znj ai %A PLL |, & FourC hj a1 @ 640480 Panel” ' meel
b* TFTR®b & PCLK=20MHz1 , ' @ O MCLK=40MHz | CCLK =40MHz V]
R PLL ml ér hbix

PCLK =Xl*e N/R{ 6 OD REG[05h]x OD =11b, R=01010b
= 10MHz*¢ 80/10C 6 4 REG[06h]x N =01010000b
= 20MHz
MCLK =Xl*¢ N/R{ 6 OD REG[07h]x OD =11b, R=01010b
= 10MHz*¢ 160/10C 6 4 REG[08h]x N =10100000b
= 40MHz
CCLK =XI*e N/RZ 6 OD REG[09h]x OD = 11b, R = 01010b
= 10MHz*¢ 160/10C 6 4 REG[0Ah]x N =10100000b
= 40MHz
@ 800*480 Panel” "meel b TFTReob a 4 PCLK=25MHz, . ' @ O
MCLK = 50MHz, CCLK =50MHz 1 @R PLL . /|l &% hbi ¥

PCLK =XI*e¢ N/RC{ 6 OD
= 10MHz *¢ 100/10C 0 4
= 25MHz

MCLK =XI*e N/R{ 6 OD

= 10MHz * ¢ 200/10C 0 4

= 50MHz

CCLK =Xl*e N/R{ 6 OD
= 10MHz * ¢ 200/10C 0 4

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

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

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

= 50MHz
9-36 PLLLEg Hi £
LEp 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

t 6
| &n R[4:0]®60 25| &+

(0}
1.
2. ERWPCLK 0 n2 & w2

OD[1:0]
8MHz Hi "

h R=41 OD=2

LT7689_DS _CH/V2.5
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92 tH

LT7689 G 1 ¢ O 5A1 TAJABIMCUS TFTi ~ % ®Rs @20 Akuey v
H ¥V Te¢ygra” iwvyg s dgedey T mMCU: @ ywA i T A
A va LT7689MCU 55/ [ Wai Z1 éq

i 20 Ak ¥ ye Poweron Reset

T v &y 3N g External Reset Pin

T T ® H € Software Reset

T Ci ¥ y e Watchdog Timer Reset (

i 2aadv ye Programmable Voltage Detect Reset

921 - |fart H

LT7689  GBiMCU 3 TFTi ~ + @Rs " N 1D ¢ | PORe Power On Reset{ 2 | h

Fi1 AZLSEH3INI ! @ RSTR#AG . 2 [ a0 QAL EVA20
€33VZkOHI ; ¢yNkoi g 20Mh1 CBT 256A0 ' ¢ OSCZ H
90

922 v t H3M

LT7689 @ 2 Av #y 3N | RSTI#H= TFTi + G gy 3 N | RST2#% MCU G y
3Ngv v y3NRSTI# @ LT7689 /Y vA2ag v ¢ y3Nog Mhe N 256
A0 H €0SCZéh H 1 MCURAD h LT7689e 1Zs1 '61| &+ STSRuI
bitl - TAWAT 6"Y g1 @ 3 LT7689°  Izzp* W "6"

RST# —‘ ’7
osce T = JULUUUUULN

——————— 256Clocks ———|

f 9-30t Y3 W
923 Tt H
b MCUMTFTi = + @8 &+ REG[0Oh]bit0 = 3 11LT7689 N h T ¥ ye Software
Reset{| T¢4yEhuy LT7689 ©&' 6 1 TH|l &% &jh &edai | v

y H& @ REG[OOh] bit0 Chs 0 =0

LT7689_DS _CH/V2.5
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10. A0j 100 A

10.1 w0~ MCU oA

E/Er LT7689A W TFTWARI % Hi E/m3i M1 MCU 3 EiwA 8 1 Uarti &1
RO U1 Qv & LT7689MARZT € q 10y’ £My B £RAA TCY + USB
Uarti &¢ | USBi £_ | @1 ¥ MCUY 2~ A&T mZRi SPI Flashs k &
" Ales: LT768977 MCUY 2 B8AA 1 Oy £My Cx08 HQEAA VL d) e T
Host MCU LT7689

RX |e XD

X o RXD

DP J oe

om |, .

f 10-10j w0~ MCUv 3434

102 MCU " 100 A

LT7689 @i MCU ¥e w& » 101 1 bi gt £ 1 YO 2A¥WO Vi £1 4AAA3
N3P £ 3APWM3IN 1 PRiA&E+g MCUSH &77 h1 O ! QAR"
GPIO A&7 4 Al va LT7689MCU 5/ [ WaT 27 € q

Cortex-M4 TFT Controller
> AIN[O]

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

< PWM_M1
= GPIOD[6] e >

« PWM_M2
— GPIOD[7] >
< PWM_M3 "

f 10-20LT7689J] MCU 4 d0 v IO0 A

LT7689_DS _CH/V2.5
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103 TFTO6 g% IO0D A
p TFTi  +» g Cwé P GPIOI £1i gt £ 1! QAWRMCUI £Bag1 W P GPIO

i £ T mOHi 3NHpOy1 vai 10-1A" 1 E®p PRi 3N 7 BHET £
T

10-16 GPIO0OAj cHUO 3Mnmuhi H

GPIO D A nLp3IM
GPIOC[7] TFT_PWMIO]
GPIOCJ[4:0], { SFCS1#, SFCSO0#, SFDI, SFDO, SFCLK }
GPIOD[7:6], { PD[18], PD[2] }
PR GPIOT £T hw . @i 1 @3 ., QQ&a7T n JVQQETFTIi  * | &+ ik

REG[FOF6hlI v GM 11| &+

LT7689_DS _CH/V2.5

© Levetop Semiconductor Co., Ltd. Page -42-



JLT7689 Uart TET WA T 0 | o

104 TFTO p“ PWM (DA

TFTi v COda PWMI T 1 Xh @& 2A PWM . x TFTPWM[0] TFTPWM[1] TFT
i~ W 9@ 2A 16bits B Q" Timer-0> Timer-11 TOA WV~ TFTPWM @ '
6 @ TFTPWMI[O] weaeip A1 o X J Timer-0 Q| & #e REG[8Ah-8Bh]i TCNTBOZ
3 Timer-0 Q% | &€+ ¢ REG88h-89h]1 TCMPBOJZ | K O PWM I T @ | Timer-0 Q
HWhXt TCNTBO®©| XOt PWMClock @ h ' ADi "Qi E Timer-0 "Q+ i "Qii
Ovw’s TCMPBO| &+ SO HPWM S ho A1 CBT TFTPWM[0] b 5 w08 6w 1
a Timer-0 Q+ &t hA AT "QUE Timer-04 A1 Qw2 OHhf 1 A At TFTPWM[O] +
S @ y O aHhs OF | &% TCNTBO@®&1 871 M AHQEPWM:- Q

Timer-0 == TCMPBO Timer-0 == TCMPBO Timer-0 == TCMPBO

PWMO
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 10-30 TFT PWM | E§

1 @i DA @ 1 TFTPWMI[0] ®iDuty ™ hz % | &+ ¢ REG88h-89h], TCMPBO]Z 1|

&by * TFTPWM[O] f1 A n DC  y©@d a1 E TFTPWM[O] D hwOl V¥
F1@M@da 1 gy TCMPBO 66 z pYE TFTPWM[O] . D hwm Lty +
1 8M@da 1|y TCMPBO6§ n e
| Y©%§ REQ@86hle PCFGR @ 0t 1 { o Ak Timer-0%3 0¢ hs 0 | émw
TCNTBO@i© 1 + %b ' p Timer-0M:2 0 MCU w ™ TCNTBOG i TCMPBO®® | & !

Qf 1 ja Duty ®Wod PWM L3

LT7689_DS _CH/V2.5
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10.4.1 TFT.PWM QZ Y |

TFTPWM % QW H2 [ s CCLK Timer-0 = Timer-1 @H2 ¢ + | &+ PSCLR
£ REG[84h]Z ™ R x

Q74 = CCLK/ o Prescaler +1 B
& ° Timer @iClock W Rs @i | &+ g REG[85h]Z" A1 Y%A 'Qv @ w1 Q@F 1
49| a o ‘Ox1 1/2 1/4 1/8 @b | &+ REG[85h]bit[5:4]=10b 1. Timer-

0% "QClock= Hz9 /41 vé&ae N | &+ REG[84h] /b REG[85h] ©&

10.4.2 TFTPWM _ 3 M

TFTPWM ~ 1 Lev O @ hdh® >WEdHO>WI b T TFTPWM[OI %X K

s 0 I T 1] &+ REG86h]e PCFGR Gibit1=0 13y B Timer-0 Qi | &+ REJ86h]

¢ PCFGR @ibit0=01 b Timer-O<TCMPO_, . 6w 2> Wi b Timer-0>TCMPO!
OwHOWe 3 "y w { TFTPWMIO] @ , ' @4* PCFGbhi2 h . &

%v | TFTPWMI[0] = TFTPWM[1] T Hip @ . 0 g1 E!' @QY®TOHT At 1 vl é
H REQ85h]& PMUXRZ bit[3:0] @

10-20 L Ep REG85h] Q

Bit Q
TFT PWM[1] n4 Ha TFT_PWM [1] Function Control 3
OXbXTFT PWMI[1] . v 1 * %6 Scan FIFOpop
Gi néén . b
3-2 10bXTFT PWM[1] . PWM Qv 1@ilé &7 PWM
Q" 0WEr© Lé e dead zone Al T
11bx TFTPWM[1] . Oscillator 0 ' £ OSC
TFT PWM[0] n4 Ha TFT_PWM [0] Function Control [
Oxbx TFT_ PWM[0] w GPIO-CJ[7]
1-0 10bx TFTPWM[0] ., PWM Q+ 0
11bx TFTPWM[O] . v /4 '
TFTPWM[0] = TFTPWM[1] O @ &} U %Uw i TFTPWMIL] | T
TFTPWMO] @ hmei 1+ ET ET TFTPWM[O] @ir b ' 6 x

LT7689_DS _CH/V2.5
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c-
—Q
O

PWMO

PWM1

f 10-40 TFT_PWM [0] v TFT_PWM [1]::

apePRZrim d TFTPWM[0] = TFTPWM[1] 2 H 61 &> L 2 A ©Ewi
LT7689 &~ " NHzi 1 A TFTPWM[0] = TFTPWM[1]]2H 6 H "~ n f ¢

| &+ REJ87h] € DZ_ LENGTH [ h ¥

On

PWMO
PWM1 —> [
EEMEE
f 10-50 TFTPWM[0] v TFT PWM[1]:: . " NwQZ

LT7689_DS _CH/V2.5
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -45-



JLT7689 Uart TET A r G | o

105 & 1 é&v A'0O—a

LT7689 i TFTi ~ + "HYD® 256° 65K° 262K° 3 16.7M° € R EZ 1 T 1 @iy

e Qb i x
Albpp xDp* € 1bit/ G d T
Asbpp X E® RGB3:3:2 1byte/ i v
A16bpp X E® RGB5:6:5 2bytes/ i v
A18bpp X E® RGB6:6:6c 3bytes/ i v & T 4bytes/ i v

Q@i N% a9 8bits 16bits QQi1 pi ~° Ee RGBLj 2 Ey i @QQn" 7 A

10.5.1 7 * =R Ha Opacity B * T & A"Oa RGBp

10-30 8bits € 1bpp c 1 4 &

Order Bit7 | Bit6 | Bits | Bit4 [ Bit3 | Bit2 | Bitl | Bit0
1 P7 Ps Ps P4 Ps P2 P1 Po
2 P1s P14 P13 P12 P11 P1o Py Ps
3 P23 P22 P21 P20 P19y P1s P17 P1s
4 [Pa P30 P29 P2g P27 P2s P2s P24
5 P3g Pssg P37 Pss Pss P34 P33 P32
6 Paz Pas Pas Pas Pa3 Paz Pa1 Pao

10-40 8bits € 8bpp 4 & a RGB 3:3:2B

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1
2
3
4
5
6
10-50 8bits € 16bpp 4 & a RGB 5:6:50
Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1
2
3
4
5
6

LT7689_DS_CH/V25
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10-60 8bits MCU € 24bpp 4 4 o RGB 8:8:8p
Order Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

10-70 16bits € 1bpp c 1 4 4 -1

Order |Bitl5 (Bit14 |Bit13 [Bit12 |Bit11 |Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 nfa | nfla | nfa | nla|nfa| na]| na| na| P; Ps Ps P4 Ps P2 P1 Po
2 na | nla|nfa|na|na|na|na|na|Ps | Pua| Psa | Pa2/|Pa| Po/| P Ps
3 na | nfa|na|na|na|na|na|na|Pxs | Pz | Pa| Po | Pw | P | Pz | Ps
4 nfa | nfa|na|naj|na|na|na|na]| Pa | Pwo | Po | Ps | Pz | Ps | Ps | Pa
5 na | nfla | nfa| na|na|na|na| na| P | P | Pz | Pss | Pss | Paa | Pz | Pa2
6 nfa | nfa|nfa| na|na|na|n@a|na| Pa | P | Ps | Pau | Pz | Pz | Pax | Pao

10-80 16bits € lbpp c 1 4 & -2
Order |Bitl5 |Bit14 |Bit13 |Bit12 |Bit11 |Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

1 Pis | Pia | Piz | Piz | Pu | P Po Ps Pz Ps Ps P4 Ps3 P2 P1 Po

P31 | Pao P2 | P2s | P27 | Ps | Ps | Paa | P2z | P2 | Paz | Pao | Pio | Pis P17 | Pie

Pa7 | Pas | Pas | Pas | Paz | Paz | Par | 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 | Peo | Pes | Ps7 | Pes Pes | Pea

o~ lw]|N

Pos | Poa | Poz | Poz | Por | Poo | Psg | Pss | Ps7 | Pss | Pss | Pssa | Ps3s | Ps2 Ps1 | Pso

10-90 16bits € 8bpp 4 4 -1a RGB 3:3:23

Order |Bitl5 |Bit14 (Bit13 [Bit12 |Bitl1l |Bit10 | Bit9 | Bit8
1 nfa | nfa | nfa | nfa| nfa| nfa| nla| nla
2 nfa | nfla | nfla | nfla | nfa | nla | nfa | nla
3 nfa | nfa | nfa | nfla | nfa| nfa | nfa | n/a
4 nfa | nfa | nfa | nfla | nfa| nfa | nfa | nla
5 nfa | nfa | nfa | nfa| nfa| nfa| na| nla
6 nfa | nfla | nfla | nfla | nfa | nla | nfa | nla

LT7689_DS_CH/V25
-
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10-100 16bits € 8bpp 4 4 -2a RGB 3:3:23

0™ X %Y A0 WA -1 WA -27 1 | &% REG[02h] @ibit[7:6] ¢ ht v Al éw

rdei

10-110 16bits € 16bpp * & o RGB 5:6:53
Bitl4 |Bit13 |Bitl2 |Bitll |Bit10 | Bit9 | Bit8 | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

10-120 16bits MCU € 24bpp 4 & -1a RGB 8:8:8

10-130 16bits MCU € 24bpp 4 & -2a RGB 8:8:8

Bit5 | Bit4

LT7689_DS_CH/V25
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10523 i "QwWwa Opacity B * T & A"Oa aRGBpB
LT7689 61 & ° ~ 1 Ar a! @k a%i4096° A! Ouv®] " RO®E64" wU
Ql ~© ° | Zr p OSD OnScreenDisplay @& { i 1+ Xh &A1 JA@WAALET | T

Aad " B M%6

10-140 8bits € 8bpp 4 & o alndex 2:6 B

oder | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Btz | Bito
1 ai® ai? Index color of pixel 0
2 as® as? Index color of pixel 1
3 as® as? Index color of pixel 2
4 az ar? Index color of pixel 3
5 ag® ag? Index color of pixel 4
6 an® | aun? Index color of pixel 5

a® a2 0A 100%! 1A 20/321 2A11/321 3A0

10-150 8hits € 16bpp * & a aRGB 4:4:4:4 3

adacada’y 0A100% 1A 30/321 2A28/321 3A 26/321
4A24/321 > b1 12A8/321 13A6/321 14A 4/321 15A0.

10-160 16bits € Index 4 & a alndex 2:6 B

order |Bit15 |Bit14 [Bit13 |Bit12 |Bit11 [Bitto | sito | sits | sit7 | Bite | its | Bita | Bit3 | mitz2 | i | sito
1 nfa | nfa|na|na|na]|nal|nal|na|add| ad? Index color of pixel 0
2 nfa | nfa | na|na|na|nal|na|na]|a:sd|as? Index color of pixel 1
3 nfa | nfa | nfa| na|na| na]| na]| na]|a:2| az? Index color of pixel 2
4 na | na|na|na|na|nal|na]|na]|as| as Index color of pixel 3
5 na | na|na|na|na|nal|nal|na]|asd| as? Index color of pixel 4
6 nfa | nfa | na|na|na]|nal|na|na]|as| as Index color of pixel 5

ada.ex 0A 01 1A11/321 2A20/321 3A 100%

LT7689_DS _CH/V2.5
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10-170 16bits € 12bpp 4 & a aRGB 4:4:4:4 3

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

1 |ac|a|adt|a
a® | a2 | ar|ar
as | a2 | ar|a
as | a | ast | a°
as | a2 | ast | aL
as® | as® | ast | as°
acacadtady 0AO0 1A2/321 2A4/321 3A6/321 4A8/321 oo 12A24/321 13A26/321 14A 28/321 15A 100%.

o || lw (N

LT7689_DS_CH/V2.5
1
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~

11. &~ JJ E
LT7689 541 ~ 5 & € Display RAM Z 1 MCU "YipNT ~ @QQé 5 1~ n5é 1 LT7689 i
hj A nl ~ngé i ~"QQ ~ TFT ow1 TFTRT °© Ng 42 al ~ nék iz
n A HYE ' 3gPQ @RI LT7689 ATHYGEH ~ gék W 128Mbits 1 ATHY G ~ g é
k ° '"3gPQ bi ATX
11-10 LT7689 yMj &~ JJEK
o & NEK .Y [ f B AKX
(Max.) (Max.) (@Max Color)
1280*1024 16.7M ° 4
1024*600 16.7M * 9
800*480 16.7M * 14
LT7689 128Mb -
1280*1024 65K 6
1024*600 65K” 13
800*480 65K” 21

LT7689 na @l ~ péef M 8 SDRAMe Synchronoue Dynamic Random Acess
Memory Z1 p MCUénl “ngée | MCUo | Q& Wil ~nés h™ wG é% Y D
pL hoie bi:

A h| &+ REG[EOh} REGIEOh]T 11 he& @i ~nééA1 T héo Ot ha
ht d, XTI ~aWsgu ¢ viMd 19y  19-6G

A h| &+ REGI[Elh] REG[E2h] REG[E3H} YU h CAsSa . A M1 % 9 SDRAM
A H m64ms1 T héad ot ha hi viev 19Y 19-7@8 J

-

A h| &+ REGI[E4h]bitOw 11 ADI ~gé& Dpl n

A n| &+ REG[E4h]bitOI b* w& 10 ~ DpHa
"Y' ob‘' /Er a MLT7689 1 AnWWAHL "HY@®T ~° ' @ | 1280*10241 b* M
LT7689 1 wEARAAWAI _ P 2 WmAERI T § T o THYSEE U w0 W
1024*600

LT7689_DS_CH/ V2.5
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111 & JEv A0l &

Qépl -~ pétEigd QQhOQj a WIEy e 1bpp 8bpp 16bppl 1 Q@ 2 @in°" 7 Aé

® + %MCUR  giQQH 87 PT A" i  { 8/16/24bpp © RGB'QQ
n° 1 Ax

11.1.1 8bpp & = A"Oa RGB 3:3:2B

11-20 8bpp & = AOa RGB 3:3:28

Addr  |Bit15 |Bit14 |Bit13 |Bit12 |Bit11 (Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h
0002h
0004h
0006h
0008h
000Ah

11.1.2 16bpp & = A'Oa RGB 5:6:5p

11-30 16bpp &~ A'Ou RGB 5:6:5pB

11.1.3 24bpp & = A'Oa RGB 8:8:8

11-40 24bpp & = A"Oa RGB 8:8:83

LT7689_DS _CH/V2.5
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11.1.4 Index 3 i QW& "A'Oa aRGB 2:2:2:2 B
11-50 Index 3 1 QW& A'Oa aRGB 2:2:2:2 8

addr  |Bitt5 [Bit14 |it13 [sit12 [Bitu1 |Bit1o | sito | Bits | sit7 | site | Bits | Bita | Bit3 | mit2 | Bi | sito
0000h a® | a:? Index color of pixel 1 ao® | Ae? Index color of pixel 0
0002h as® | as? Index color of pixel 3 azd | az? Index color of pixel 2
0004h as® | as? Index color of pixel 5 a.t | as? Index color of pixel 4
0006h a® | ar? Index color of pixel 7 ae® | As? Index color of pixel 6
0008h as® | Ag? Index color of pixel 9 as® | As? Index color of pixel 8
000Ah | @11 | Qu1? Index color of pixel 11 Ai® | A1o? Index color of pixel 10

aa.ex 0A 01 1A 11/321 2A20/321 3A 100%

11.1.5 12bpp 3 i QW& AOa aRGB 4:4:4:4 B

11-60 12bpp 3 i QW& = A'Oc aRGB 4:4:4:4 B

Addr  [Bit15 |Bit14 |Bit13
0000h ao® | a¢® | Aot
0002h a:® | a2 | ait
0004h az® | a2 | azt
0006h as® | as? | ast
0008h as | a2 | ad
000Ah as® | as? | ast

adalada’y 0A0 1A 2/321 2A4/321 3A6/321 4A8/321 a a1 12A24/321 13A26/321 14A28/321 15A 100%.

112 1 vwa A

Addr Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
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?
12. LCD
LT7689 "HY 16 18 24bitsRGBi £ — j T 24bppe RGB8:8:8C 16bpp e RGB5:6:5 & &
T 8bppe RGB3:3:2¢w y ! @ PR RGBI £N3N ~ TFT —i @ 0*® LT7689 GiLCD
Q01 MZ RGB@EQQbi A” 1 MCU ! @ | &+ REG[01h] @ bit[4:3] = h 16bits

18bits & T 24bits

12-16 Ad TFTOA| z RGB" A0

Pin TFT-LCD Interface
Name 16bits 18bits 24bits
PDI[O0] GPIOD[0] BO
PD[1] GPIOD[1] B1
PD[2] GPIOD[6] B2
PDI[3] =10] B3
PD[4] Bl B4
PDI[5] B2 B5
PDI[6] B3 216}
PD[7] B4 B7
PDI[8] GPIOD[2] ely)
PDI[9] GPIOD[3] G1
PD[10] G2
PD[11] G3
PD[12] G4
PD[13] G5
PD[14] G6
PD[15] G7
PD[16] GPIOD[4] RO
PD[17] GPIOD[5] R1
PD[18] GPIOD[7] R2
PD[19] RO R3
PD[20] R1 R4
PD[21] R2 R5
PD[22] R3 R6
PD[23] R4 R7

LT7689_DS _CH/V2.5
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LT7689 TFT Panel
PD R:G:B > R/G/B
(16/18/24)
HSYNC HSYNC
VSYNC » VSYNC
PDE » PDE
PCLK » PCLK

f 12-10 TFT-LCD RGB O A

g 12-17 LT7689 ,  TFT-LCD@IRGB3Ni £g,1 g 12-27 3N Hz g1 ~ i ©EPDQQM
v ©&  PCLKRWE®H 3N VSYNCf/f  a¢f¢ 3N HSYNC: Wa{f 3N RWQQAE 3N

PCLK@ ' { + REG[0O5h] [06h] A hi1 véav 1.1 3V 11V ©E) &+
— vPW —>|<\@>|<— VDH ——sfe—— vsT —»|
VSYNC—oiiin i —
HSYNC B O | | R [
PD (Line#n)————------ g' Lne#ly  Yline#ny————

S IS i I

HsYNG [ ]
I: HPW =I< HND =I< HDW =I< HST —>|
e JUUUULUUUUUDUUL JUUUrUuvuruyuy
PDE | |
PD ( Line #1 RGB Data )

f 12-20 TFT-LCDO A QZ §
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~

13. @ N/

13.1 & Yo ColorBar B & ~

LT7689 @& Ef € ColorBarZ 1 ~ 1T 1! @Yl ~ 4 /Er 12 HE i X]j B
né ' @' h| &+ REG[12h]bit5=1 T

#1 ~ #3217 ERF21% T AR(00h), G(00h), B(OOh)
#33 ~ #6417 ERE2 1% 2 AR(00N), G(00h), B(FFh)
#65 ~ #9677 EUE IR EAR(00h), G(FFh), B(00Oh)

#97 ~ #12847 ERE 18 HR(00h), G(FFh), B(FFh)
#129 ~ #1607T ERE212 E AR(FFh), G(00h), B(OOh)
#161 ~ #19217 EREE 12 2 AR(FFh), G(00h), B(FFh)
#193 ~ #22477 EREE %2 AR(FFh), G(FFh), B(0Oh)
#225 ~ #25617 ERE IR EAR(FFh), G(FFh), B(FFh)

f (BEL 81 EE)
BE—17

f 13-10 & Ya ColorBar B & ~

13.2 w ~ Main Window

41 )| &+ REG[14h]~REG[IFh]!' @h©® LCD3 12n A i ! ¥ hBj a @i
AT N WAt 3 17 wi@E &+ & REG[20h] ~ REG[29h]Z A&f X O 2 WA~ ni 7

17 a g

1321 Hf U4 w

T ~npérr YT ~@gu1 652! @QUénr NWEg g, * gt '3 “ 71" hi e
bgt ' w800%*4801 AT 65K° ¢ 16bits? | p 128Mbits T ~ éi ! @é G® 21
AgiAd Ny

g U WQ = (128*1024*1024 { /¢ 800*480*16{ = 21.8

bgi ' w1024*6001 At 65K° & 16bits¢ 1 p 128Mbits | ~ g é&i | @é O & 13
Agi A nx
g 4 WQ =¢ 128*1024*1024 C /¢ 1024*600*16Z = 13.6

LT7689p gu | " née o hzgeCanvas @ Dy J zgKymTA 1
.htaHO hKTA 1,4 v & | &+ REG[50h] ~ REG[5Eh]

LT7689_DS_CH/V2.5
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Uart TFT MA T O T ©
< CVS_IMWTH >
CVSSA
(AWUL_X, AWUL_Y)
AW_TH
J T EME (Active Window)
————— AWWTH —>
JEE & (Canvas Window)
f 13-20ZFj | H
1322, doz&@ w ~f 4
i gl VgEQQ I~ nésp LCORWI T~ 3 1gualy gy
e
B EE A HHCVSSA)
REG[50h~53h]
l -
p . B ETEE AR MISA)
B EEEEECVS IMWTH) REG[20h~23h]
REG[54h~55h] l
l -
i BEEEESEMIW)
ELBAET - BE - BE - BeEE
REG[56h~5Eh] l
p
p l B EEEEE L EXLRMWULX)
EEHES AR REG[26h-~27h]
REG[03h] bit[1:0] l
N e
' BETEBEE EAYALITMWULY)
Yes REG[28h~29h]
No - l
BETEARERE
EANBEEIE REG[10h] Bit[3:2]
Data Write to REG[04h] l
P
RIELCDR IS E B iEhlETaE
REG[12h~1Fh]
p
12 E 2EFTE (Display On)
REG[12h] bit[6]
f 13-30, dbz & w ~f U
LT7689_DS_CH/V25
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3 1Al "~ @ig T h1 &+ ¢ REG[20h] ~REG[29h]Z [ O1 CX f 1
év s hT~pénoEigad Ny &g 17, r1igl h3 1@mlyy
B EE R HH(MISA)
REG[20h~23h] MISA
(MWULX, MWULY)
e l )
EEETEAREEMIW) P V1 1V —
REG[24h~25h]

l MISA
p (MWULX, MWULY)

RETEHZL EBXSATRMWULX)
REG[26h~27h]

!

WETEEL EEYLIRMWULY)
REG[28h~29h]

}

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

MISA

(MWULX, MWULY)

SDRAM
(Display RAM)

f 13-40 H®&® "Hw ~f 4
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13.3 ° A" a Picture -In-Picture, PIP

LT767"HY2 a2 1§ 1 CBT Nv@®2sD1 19331 i! @oé D3I 1~ 148]j =
T3T 7 1@igdQQ b1 a3l le PIP-17 w1 A1 28 PIP-27 1 Pl Al
1 1 hi~paa1 2 1i
1 A1 182 nmy T+ | &% REG[2Ah] ~ REG[3Bh] /5 REG[11h] 3 A1 1]
A 2 1/ ag é+ 1 Wi QREG[10h] bit4 | "OREG[2Ah~3Bh] T 2 A1 14
1A1 2 1@vQ apA AlTio X haaa 1@ wv'Q 12 n
mkDyJL® "prW T 4dadi [ " w1 "Ewd
R3 17 LT7689 ' @ HYBAI AL 11 Gl Al 1Xj HY T~ 1 hE| &
H REG[12h]bit3VDIR=1 Hi PIP 1 @@&x % 8Ex % Nh s

ern gl

1331° A aPIPB "~ v H
I “3a30 haalagi Dyt 31AaA1guK
G4 XY % 1A1 1° g 241 TKYyBIAI 1 Yl
131 "Mz 3 1mEly x
'
HEIEPIPBRIRTE
REG[10h] bit4
, : f
B EPIPEIR4A1I | (PISA) B EPIPES AL (PWH)
REG[2Eh~31h] REG[3Ah~3Bh]
e ™ (e == 3 A =
AEPPAREECIY BEPIPEE A ESAENE LA
e, (PWDULX, PWDULY)
REG[2Ah~2Dh]
'd A== = = '
uzﬁﬁffﬁﬁ%f EEPPIEYERE
s REG[11h] Bit[3:0]
' l N g l
BEPIPIESE(PWW) BEPIPL/PIP2AE RS
REG[38h~39h] REG[10h] Bit[7:6]
f 13-56° A* aPIPB ~ v H
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¢ MIW
MISA
(MWULX, MWULY)
(HDWR)
ErRean i ] | xam
(VDHR) E E
S P
PISA (PWIULX, PWIULY)
—
PIPIIE LCD EREE
SDRAM
(Display RAM)
f 13-60° A* " &
1332 A* ~@&@ H4jfudyg
p wWPIPT " LYyg3sg i '@ 1aA31 1! @4' Hh PWDULX /b PWDULY
f ®wwdp LCDT ~ Ri @iy J1 & h PISA PIW PWIULX PWIULY'!' @~ ¢'A
T ~@h adgiyJlt POAj howepl " néally Mgd QQi Hi ' QEV b
G I T paAalABgd i @WeDl T A3 1m AI A T1r2aAd 1

Q4" " ®) A1 giyJe PWDULX b PWDULYZ [ T ~j 2 G801 A2 g

< MIW .
MISA (PWIULY, PWIULY) = (X1, Y1)

(MWULX, MWULY)

(HDWR) M A
(PWDULX, PWDULY)

(PWIULX, PWIULY) = (X2, Y2)

S

PIP &

(PWIULX, PWIULY)
(XL, Y1) X2, Y2) X3,Y3)

A B ‘ (PWIULYX, PWIULY) = (X3, Y3)

SDRAM
(Display RAM)

LCD ERE&E

l
B

f 13-70 "H A* "~ & HA

LT7689_DS_CH/V25
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134 H j ¢

WLCDT ~ T Ymbexte Ll=axi 1 COAGE | ogd @ a2 AAéy
LT7689 wé ' ¢ Rotatel /b e Mirror 631 T 1 Ta ' 171 @90 & 1807@ H A

b T " @gdr 6 Gl f xbobt Db 4"~ @igyd LT7/689Q@ TAAI N’
/b U zz@ T MCUT T/ nGEH

REG[02h] bit[2:1] @& 31 1" V@i & Ab i eE Q& NN gWAL

00bxt AL t o i Ai e D6
Olbx L At + o i AtetW
10bxi AT t @ £ ALgblL ™ 9OXhtW
11bx i Ai + o t ALt egb i ™ 90¢C
i Q REG[12h] bit3e VDIRZ ' 1 hf 1 TEW®' &bt b sgbi X

f 13-801TH |vuf

1. & VDIRa REG[12h] bit3 B =0
h REG[02h] bit[2:1] w 00b Hi Th ©T ~ g d QQxt Ltawi i1 I @l
“sjg " ®sDgd K REGO2h]bit[2:1] w 01b HI ~ g4 QQkL i 4
Oxi T+ %I T Egd NhT 1 W ody

f 13-90 Dw Y

LT7689_DS_CH/V25
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h REG[02h] bit[2:1] w 10b HI ~ " g 4 QQxi i+ a9 xt L1+ %I ~ g,
GNTbL  9OWtW ¥

f 13-100K "H 907 q Dpw 4

h REG[02h] bit[2:1] & 11b H1 ~ " g d xi i+ a WE L1+ %I ~ gu Ni
bt 90 x

f 13-11cp2 Y

LT7689_DS _CH/V2.5
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2. & VDIRa REG[12h] bit3 B =1¢
R REG[02h] bit[2:1] #& 00b Hi NhT ~ bi gXx

f 13-120p 2 4

h REG[02h] bit[2:1] w 01b Hi T ~ g &4 NT * 180" x

f 13-130°H 180~

h REG[02h] bit[2:1] w 10b Hi T ~ @ig,d NT bt * 90 x

f 13-140T™H 90~

LT7689_DS_CH/V25
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h REG[02h] bit[2:1] w 11b Hi1 T ~ g4 NT i g X

f 13-150 T"H 90 gpa Y
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o

14. " y4f auov

141 * g, Ej/ gE
LT7689 "HY2 k /b1 ¢k @i T 1 MCUE hkafi ¢k dik Oc REG[7TBh~7Eh]l ¢k
a1 Kk w8 £E ¢ REG[77Th ~ 7Ah] T 3 k| @ ° ¢ REG[D2h ~ D4h] Z 1 a H"Yh

REG[76h] bit[5:4] & 00ht @wo g Ak 1 k1 T € REG[76h]bit7=1 C | LT7689 0 hp z

gil, ¢kai ki O @ h REG[76h] bit6 =1 Mk ai ¢k Y ~“ | »@0OA
% MCU j 1 & A0S Nyds mWE VQQ 1~ npé ¢gkeéed " &
Ei dikeéH N ~ gEEW) év hdé 2 &g Rl1=R2C
R2 ~ R2 N
A S LR
(DEHR, DEVR) (DEHR, DEVR)

f 14-10° ¢j "/ g

1km) ¢k @ly gbitaH fY

([ BEEHEEE R DL S

R Gk O o

( BEEHEBE R DL S

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

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

Ve l ™ ra l ™
BEELIERETNERE BEETSREENRE
REG[D2h~D4h] REG[D2h~D4h]

) | ) |
2 i P S E IR 2 TR PR T S L TR
REG[76h] bit[5:4] REG[76h] bit[5:4]
Y Y
e e ™
BRI EER S BERIME BERESLNE N SEER
REG[76h] bite=0 REG[76h] bité=1
e l ™ e l ™
ATEER S HER AAEERSRER
REG[76h] bit7=1 REG[76h] bit7=1

p TA & Active Window Z 7

f 14-20° gj "/ gV [ f

LT7689_DS _CH/V2.5
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142 ° 'EM

LT7689 "HY1 Y41 11 Xo h 'Yd Gk O REG[7Bh ~ 7TEh] 1 Y4 @& ~ &E
¢ REG[77Th~7Ah] L | Y4 @ ° & REG[D2h~D4h]Z 1 a H"Yh REG[76h]bit[5:4] % Olb
@ h'Yd 1 @€kDEYd 448 O REG[76h] bit[1:0] 1 wae k 0/ g1 { REG[76h] bit7 =
1 T LT76898 hpz gi 1. MZ©EEY4 1~ LB MCUCG @Y * 1 »BEo Al

t G RWI hT ~ 14 ¢k

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

f 14-30° EM| 14/ g

1°Y4 32 vagkwly gbiiaH Y'Yl hkOo pTA 17

BT SR E AT B
(DEHR, DEVR)
REG[/Bh~7Eh]

EEHSHNE/AEE
(ELLA - ELLB)
REG[77h~7Ah]

|

ZERRNER
REG[D2h~D4h]

}

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

}

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

|

REEERSHR
REG[76h] bit6=0

|

HTSHE
REG[76h] bit7=1

L IEERARAY LB AR
(DEHR, DEVR)
REG[7Bh~7Eh]

REHSNER/MAEE
(ELLA - ELLB)
REG[77h~7Ah]

l

ZEHMANED
REGI[D2h~D4h]

}

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

}

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

|

BEEESLRLAEER
REG[76h] bitc=1

|

WIE1/1EEF
REG[76h] bit7=1

f 14-40* EVM| 14/ gv [ f
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143 * WE

LT76891 ~ @ HI Xo h~é& Dy Je REG[68h~6Bh] £ ~ é&J 4y Je& REG[6Ch

~6Fh] 1 =~¢é& ° heREG[D2h~D4h]Z 1 we p“Yh 1 &g éT ~ & REG[76h]
bit[5:4] w 10b1 X h A£i REG[76h]bit7=11 @ LT7689Nhpz gi 13, MZ&E & a
A @ h REG[76h]bit6=1 M~ éyY ~ | » @A

1B o

(DLHSR, DLVSR)

(DLHER - DLVER)

®
R

f 14-50° WE

1~ ewly gbitaH fY eé@ DyJdmd ylo pTA 17

a LR AR T RO AR S A A b h @ 2R AR AR A A b 0
(DLHSR, DLVWR) (DLHSR, DLWWR)

L REG[68h~6Bh] ) \ REG[68h~6Bh] )
(" BRI A AT B 4 BRI AT B
(DLHER - DLVER) (DLHER - DLVER)
REG[6Ch~6Fh] REG[6Ch~6Fh]

e ™ e Y
BEREHNEE BEETRRS
REG[D2h~D4h] REG[D2h~D4h]

A l / A l /
' ™ ' ™
SRS EEER I RS EEER INAE
REG[76h] bit[5:4]=10b REG[76h] bit[5:4]=10b
e l I e l Ty
R DESE T IME I RS T
REG[76h] bite=0 REG[76h] bitb=1
A l / A l /
e I e Y
HITESER WITELER
REG[76h] bit7=1 REG[76h] bit7=1
A / A /

f 14-60° WEU [  f
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144 =~ M ¢

144 H  Xo h4d4 Dee REG[68h~6Bh]l 4 4J pe& REG[6Ch~6Fh]Z = 4
4 & REG[D2h~D4h] {1 w® K REG[67h]bitl=0 “YR ’1 4 41 Xhk 0 REG[67h]
bit7=11 y LT7689Nhpzgi 1 4 4

1 da@lygbicaH fY4a@ Demwd eo pTA 17

‘ B EEEERS LT b
(DLHSR, DLVSR)
REG[68h~6Bh]

v
a B R AU T S AT
(DLHER - DLVER)
REG[6Ch~6Fh]

A

BELBRHNEE
REG[D2h~D4h]

v
RERFERINA
REG[67h] bit1=0

A 4

WiTEES
REG[67h] bit7=1

f 14-70° M@gv [’ f
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Uart TFT WA 1 0 T

14.5

€

LT7689 1 s

E

é 'Hi

£ REG[6Ch ~ 6Fh]

S

é

M1

h REG[67h]bit5=1 ! Ms

MCU Xo

hs

P 3¢ REG[70h~ 73h] C
g & ms & REG[67h]bitl=1 Xhk 0 REG[67h]bit7=1 1

ey

(DLHSR, DLVSR)

1 s

Fo=n

1oy oEo A

le REG[68h ~ 6Bh]Z ¢ 2
s> ° g REG[D2h~D4h] Z 1 @

ha

Y LT7689 Nhp z gi /1

=3
(DTPH - DTPV)
f 14-806° ¢ E
gwily gbitaH fYs éel ep2 ep30 po pTA

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

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

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

) ! o ! X
BEE=AEOHRE EE=ARS
REG[D2h~D4h] REG[DZ2h~D4h]

h l J S l /)

' '

EERES AR EEEES AR
REG[/6h] bitl=1 REG[76h] bitl=1
) ! o ! .
EEEEIE=ARIME EEEETLH=ET
REG[67h] bit5=0 REG[67h] bit5=1

h l J S l /)

' ™ - ™
MOE=aF WTE=EF
REG[67h] bit7=1 REG[67h] bit7=1

f 14-90* ¢ Ev [~ f
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146 g WE
1k ~“é&X%X h Dee REG[68h~6Ch]l J ee& REG[6Dh~6Fh] k ~ & ~
£E¢ REG[77Th~7Ah]Z  ° & REG[D2h~D4h]Z1 we ha1 géwk ~ & REG[76h]
bit[5:4] W 11b1 X h k 0 REG[76h]bit7=11 wpzgi 6h1 . k ~é1a - O @

h REG[76h] bitt =1 Mk ~ &y “ 1| »@W0A 1 ga Rl £E1L R2M ~
EE

iﬁﬁé,.ﬁ“,

| {OLHSR, DLVSR) R2

| (DLHER - DLVER

pZtited e XQ DeX{o 2x:e2 £E +1C1ed epYQ De Yo

2275 g 2% +11 hk ~ @& Desmld Po pTA 19 7 Ta k ~
@ 8% IL Y g X

(( REEREEMBRSAT ) (| 2 REEAEENRERSLE )
(DLHSR, DLVSR) (DLHSR, DLVSR)
REG[68h~6Bh] REG[68h~6Bh]

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

- l ™ l ™
ETCEENE/BEEELLA - ELLB) RCEENE/GHEEELLA - ELLB)
REG[77h~7Ah] REG[77h~7Ah]

) : ) !
SEEREFORE BEERERORE
REG[D2h~D4h] REG[D2h~D4h]

-

) | . |
BEHERSEHINE BEREREEH I
REG[76h] bit[5:4]=11b REG[76h] bit[5:4]=11b

) : ) !

SERESEESERIME SESEES LN EEET
REG[76h] bit6=0 REG[76h] bit6=1

-

e l 0\ g l 0\
NTEREER WTEREER
REG[67h] bit7=1 REG[67h] bit7=1

o

f 14-11c° g WEv [  f
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15. wd € &0 aBitBLTp

LT7689 14 2DNee A'HeBTE | ' QuWTt Nee ®ip' p'YANeQQJT. PR €
"HAA 1 LT7689 J @iBTE 1! @" € Y1 ! @QUp MCUBEN 2 + % AN 3
BTEGH | /b HA WA

—_—

p/AT BTEI T e 1| A1 GO0 "O"Yh @ BTE'HA WA w2 "HA | @ 1+ v ai "a
M7z j a@8z71 1 LT7689 'HY 16 4 x "HA & Raster Operation, MM ROPZ 1 [ 0 M /" &M ! Q@
Yy AT @ROPAT I 4 4T BTEI T @ix "HAI At a! @ ~ j a @izZ7

MCU'! @&t s BTEO. 3N m TAAT. BTE'EE ' b &1 a n BTE" 8! @
BTE_CTRL® REG[90N]{ bit4 & T ' 6| &% e STSR bit3 &~ ° YA|1 A 4! @s1. TA
ALE® TAA INT#F 1 Hi ! @A AT %l &% REG[OCh]., AA? 01 G T4 i INT#
AA3ZNDO i MCU @ia A b

15-10 BitBLT * § | 4 &

BitBLT $ | 4 & .
) BitBLT v | Q
REG[91h] Bits [3:0]
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 (
Memory Copy with Color Expansion and  chroma keying € w/o
1111b
ROPC
Other combinations Reserved
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15-20 X 0| 4 & a ROP Function B

ROP Bits , ,

REG[O1h] bit[7:4] Boolean Function Operation
0000b O¢ Blackness{
0001b ~S0C ~S1or ~ € S0+S1C
0010b ~S0C S1
0011b ~S0
0100b SO0C ~S1
0101b ~S1
0110b S0"S1
0111b ~S0+~Slor~ & SOC S1L
1000b SOC S1
1001b ~& SO0"S1(
1010b S1
1011b ~S0+S1
1100b SO
1101b SO0+~S1
1110b S0+S1
1111b 1le Whiteness (

w” X
1.p ROPI T 1 SOx[ ¢ 0WQQI Slx[ ¢ 1@IQQI Dy =~ G GQQ

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

&X
b ROPI'T hmCh ¢ @MQQD=_ ¢ 08QQs D=S0C
b ROPI'T hmEh y @Y QQD=S0+S1
b ROPI'T hwm2n gy @MQQD=~S0 S1
b ROPI'T hmAh y @MQQD=71 ¢ 18QQs D=S1C

15-30 @1 Y R+ & a Color Expansion Function

Start Bit Position for Color Expansion
ROP Bits BitBLT operation code =
REG[91h] bit[7:4] 1000/1001/1110/1111
16bits A0 8bits A"O

0000b BitO Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5
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Start Bit Position for Color Expansion
ROP Bits BitBLT operation code =
REGI[91h] bit[7:4] 1000/1001/1110/1111
16bits A0 8bits A0

0110b Bit6 Bit6
0111b Bit7 Bit7
1000b Bit8 Invalid
1001b Bit9 Invalid
1010b Bit10 Invalid
1011b Bit1l Invalid
1100b Bit12 Invalid
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bitl5 Invalid

15.1 "HBTE ¢ H 1

ROP@iSO S1 D! @ hayY@igésxt p/ NROPIT 1o X"Yh | n
t W~ Dy J

A sows x | &+ { REG[93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]

A simEig x | &+ T REG[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h], REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

A D@ig x| &+ { 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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152 1t & 1 W/ E a Color Palette RAM

R G B

4bits Abits 4bits

LT7689 v ®WE® ° " né1 3 T wé N 8y G
" 7¢ AphaBlend 21 T 4+ VAT E * " pé
I @& ~“ h® Ee RealColorl1 b g 15-1A~ %

‘et T 64*12bits @i SRAM + s MCU Y%K
T 8hitl + %R Y QK QT VHI E & Low 4bits
E ° JWRAM * " géin| n @y A£r H
REG[03h] bit[1:0] = 11b 1 & h MCU A
128bytes = Dp h* E * > péi ! @vag,
15-2 Ly

f 15-10 1 W/ E

-
BEREREESRNEREREE
REGI[5Eh]

|

BEAFEERIEEASAME
REG[02h]

|

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

|

BEBESAEN
REG[04h]

-

N
>

EANBEEHIE
Data Write to REG[04h]

f 15-20, ¢ X Hi & 1 v[ f
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JLT7689

15.3 BItBLT 0 |

1531 1R X 0l » MCU, d
£ ROP{ @IHA | BTEG& 161 ROPLENH

AMCU QW géad@i! @JT x
0] nx \

Al E BTEA'HY =~ JQs ~ &) é Hi hs
15321 R X 0l v JEL"
né&ANe @i T @JT 16 % & ROP{ "HA1 & TE "HY* b | n'QQ
1533 WEL =
~él »T BTE M'Yh @& @iy é I T
1534 -l =
A"HAT p Yh @iBTEN: | i 8*8 16*16 i J Gy, & pattern
15351 R ChromaKey " f -1 =
AHAT p"Yh ®iBTENns | i 88 16*16 4 J Gg,” HT \T g~ ¢ pattern o °
WA h @i © e Key-Colord 1 wz ¢ @QQNj h ~“ A1 ar ° hp BTE
077 1 &%1 AI'T =% & ROP{ "HA

15.3.6 1 R ChromaKey * MCU_ o
géns 1 E* 3i M@ 0 0 SO QQ ° w3 w

AHA'HYe Q0 3i4 1~
e keycolorZ 1y @M@ eéeQOX] h " @I 4R £ Key color hp
BTEO ™" | &+ I 1) '"HYx & ROP{ "HA
15.3.7 1 R ChromaKey " J] E!

AQQdEle Ab kHY* b e & Om @QQI gl ~ngéijaiEns Ep ¢
"QRQ0e SO w2 g keycolorZ 1, C @M e QQ h T AL Gw h &p BTE
077 | &~ I'Tj 'HYx & ROPZ "HA

15.3.8 YR1 &
HAT N3i v J@o° QQEF = 8/16/24bpp E* Q0QF A [ ¢ QQb "' w
p4bl ., BTENh w® "1 "2 @ hpgp " 1eéera 1 0QQb" wmo3hb
BTEN h cxu”lu hpo | &7 aA b* 07 AL ET 0Q0Q
"Nj h ow Fyof n Te¢& 07 "1

R

Wmp 3 bHI gy’
a 080

"] é&%weD5h~D7h T j !

[T NV
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15391 RYRT év JE

AlTT Ngéa®p’® QQ wd 816/24bpp E° QQ 1 ¢ QQb* T n4dh h

ROT X" péar TP hp Yl évaAa 1 0QOb T p3b h WO
X géar 077 @ hpdTT I éva brOT " A1 WYET 0Q0Q
TD3bHI ~ B&QQ hdyM ¢ a~ ovefpg Tem/oT 181

mO 7| &% e D5h~D7h ¢ j ' =~ a ®id

153.10 1 R Qwu JE

AHAT I N1 0 0e SOZ /b ¢ 1e SIZQOQXANTT o 2" @ipé A " §
I NudbAWA! & Fr - Picture WA /b Pixel WA
Picture AT Y BTE/ nns [ uv® a @lalpha "~ v Q&1 A’ | &+ n

I & Pixel wAT E  BTE/ NN J%AdMT®] 2 Bialpha ~ v Q&1 A
Biv QO 1 e p YAl O Y A

r o 0eSOCXIT "~ né
P o 1eS1Lx1 "~ né
CmEe D x 1 " né
153.11 1 R "QW" MCU, o
AHAT I nt ¢ 0e SOC /bl ¢ 1le SIZ QXA NTT o ™ 7 @iy é A Alpha
Blending v &b AWA ! & At X Picture /b Pixel WA  Picture WAT "Y BTE/ nns |
v@® 2 GApha " vQOI A7 | &4 n! &  Pixel®®AT E  BTEl NNz g
YA M T®j 2 BiApha " vQOI A 7 G QOdep YsAU M 5y A

r 0 0g SO X MCU
PO 1Sy I ~né
TwiEe Dl x I "né
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154 EAJJE He

p hou BTE' @&T Ng @A | M/ ¢ p” @My é Aén 7 @ige 8§71 ~ &nid
Al X
LT768 SDRAM
SO_WTH
A
SR SO ARIANTE |/
—4— 1
SO_X/S0Y P — 1
S1_WTH
A
B S1 ABHafrE |
BitBLT sLx/siY T
B DT R2EETE —» BTEWTH
DTX/DTY ‘—___':_: _:} BTE_HIG
BTE Proce;; E)i:e;t?on
f 15-3cEAJET £
155 BTE "QHu T o ChromaKey B &
p BTEA " @i ° & ChromaKeyl b* Al © | BTENh% [ ¢ 0g SO /b0 ™ °

| &v @O b bGQT a wbj hile @Mgé QR @ & = Q'

AnYi $m256T Qe
Source O Red %5 REG[D5h] bit[7:5]
Source 0 Green ¥s REG[D6h] bit[7:5]
Source 0 Blue % REG[D7h] bit[7:6]

A nY|i $m65KT Qe
Source O Red %5 REG[D5h] bit[7:3]
Source 0 Green ¥s REG[D6h] bit[7:2]
Source 0 Blue %2 REG[D7h] bit[7:3]

AnY[i +m16.7M T Qe
Source O Red %5 REG[D5h] bit[7:0]
Source 0 Green ¥s REG[D6h] bit[7:0]
Source 0 Blue %5 REG[D7h] bit[7:0]
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15.6 BIitBLT n A

15611 R % 0l v BTE, d
%l ! Qur MCU ™ 1 ~gé® yi1 ° JWWQQ @JTx & ROPL"HA! v~ G
néa BTE @& 164 ROPI " i g' @&~ ¢ 06 SOC 0 * MCU®WE ! %,

=i E POP| &+ ¢ REG[91h]{ bit[7:4] & OxOC & @il

McCU LT768 SDRAM
RIE 1
Ig‘g q ‘:> BitBLT SHIXE

f 15-401R X 0l v BTE, i £

H& A1 T o 2 LYy gbix

- e
BESLEEMHSL STR) B EBIEEE S (BTE WTH)
REG[9Dh-90h] REG[B1h-B2h]
— —
BESIEREESL WTH) BERTEESSERTEHIG) MCUB AZE
REGIA1h-A2h] REG[B3h-B4h] Data Write to REG[04h]
e = = ~
SIB 0% LRXYER i = No
HE (?Fx : 1%) . BESO, 51, D BEEE BTEXED?
- - BTE_ WTH * BRE_HIG]
REGIA3h-A6h] REG[92h] - -

}

/
1= E BRIy EE4s 1 HE(DT_STR) 12 EBTE,ROPIhEE
REGI[A7h-AAR] REG[91h] ( &R )
o
| ]
B B R EE S E(DT_WTH) ZEBTE Enable
REG[ABh-ACH] REG[90h]
= gﬁf’“’féﬁ? LT SRS AR
REG[;\Dh—[;Oh] REG[O4h]
f 15-501 R X 01l v BTE, o f§
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15621 R X% 0l v BTEJJE!
AlT Nhk"YAh@ipér Ons e’ AVNe "Yh@yée @ns AHA!' @ N MCU
IMH 1« 60" néQQe ANGE y i g, i E POP| &+t REG[91h]Z bit[7:4]
& OxoC e W&

LT768 IEO
KiEL
BitBLT
SHIX
f 15-601R X 01 v BTEJJEV 1 &£
@ 15-77T %1 7 e LY gt MCUT @s1 BTEO., 3N . BTEE '° g 15-8e
Ly gt MCUT @sT. TAAT . BTE'E '
( BESOEGRE @ £ D
(Rt R XY A 2 EBTEER S E(BTE_HIG)
REG[93h-9Ch] REG[B3h-B4h]
( iﬁ%ﬁﬂé&iﬂ% . l 0
{ﬂﬂﬁﬁi&ﬂ/ﬁfﬁ/&i%XY%ﬁ) 1= EBTE,ROPIIEE
REG[9Dh-A6h] REG[91h]
a BEENHEELE B 4 l ™
(Rt /P /2 L XY AT ‘REREEEEO”;"'@
REG[A7h-BOR]
e l ™~
BESO, S1,D EBRE
REG[92h]
‘ ]
( ™
G ERTEEZEE (BTE_WTH) ( s )
REG[B1h-B2h]

f 15-761R X 0l v BTEJE! [~ §f (1)
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}

s s ~ ' ™
1ZESOEEINE
s Thae
(M /7 XY AT ls‘ﬁsgg[gﬁz e
REG[93h-9Ch]

} l

' e B s ™
BESIBZIRE n e

(R R XY AL R Il s

REG[9Dh-AGh] REG[0Bh] bit2 = 1

| l

rs o 3 e ™
REENHEEZAR .
(AL /R L XY A1) “fg;g%”;b'e
REG[A7h-BOh]
R :
®ESO, S, DEEFE
REG[92h]
' l )
BEBEEERE - 3% e chEr
REG[BLh-B4h] REG[OCh] bit2 = 1

=

f 15-801R X 0l v BTEJJEL [ § (2
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Cc

15.6.3 1 R ChromaKey * MCU A o

%l { m MCUTOR * @ 379011 %I {! @d” MCU™ 1 ~ géw vy
H AlfT A& o1 BTEA'HhRAYO T6° A6®QQ " JwB

D EWH b1 T j a@f pdT Chroma Key @ MCU =~ b1 { p/ N'QQHI b

MCU "~ 3QQmr ° & Chromakeyl a1 .  3S0QQhéxE awr ° 1 h
PODEWH edfnjur xlqgig" A£r¥oaubb 7 0MA° TOPO ™ T 4° @ 4
o1 T WLy %l T 7 1 W8T AN @@TOPLA° _ | h

V] 6 A vai g~ 3YzLyy

MCU LT768 SDRAM

Sk

|:> aitaLT

;E i/l%«o

f 15-901 R ChromaKey " MCU  di £

)

EEBNNEERE -
(U /B /2= EREXY415) ‘ i 1
REGI[A7h-BOh]

1

e ~

EESO, S, DEEBZFE

REG[92h]

e l ™

ZEBTEERRE - 8E MCUE A ZiiE

REG[B1h-B4h] Data Write to REG[04h]
( l N No
BAESE® (Chroma key) BTEEUIRS=?

REG[D5h-D7h]

B EBTE, ROPIIE:
REG[91h] ( &= )

f 15-1001 R ChromaKey " MCU_  df f

BTE WTH * BRE_HIG
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15.6.4 1 R ChromaKey " JJE!{ ai * ROPB

%l T @ AN "Yhi@Egér ons  gé  @ns i Xhpe ANGE Y Ahb%
[ 0v1"QQme ChromaKeyZ @ “ | Eba 2 Hi j =o° @& &BMEQQ N,
r 61 mrw ° 7 amEh "I'n Grn @ ApoEWH Edfnjurxlg@" Fror uf
€ REGID7Th:D5h]Z A [ 0w @M T pém ¢ 3 "b ' 0071471

e

TR @ I B B X R %l T 71 ®Wig 8T AANT @ TOPL 1° wé

w <

i h T Runéa vai g~ 3Y2Lyy

LT768
RKiFO
SR
BitBLT
f 15-1101 R ChromaKey " JJEt 1 £
4 BESOEEZIAS

(tesath il /58 2/ EAXY 24T
REG[93h-9Ch]

I !

- = : ™ e N
BEENHEEAS o .
(A EFXYALAR) B‘Eggé’[;{frzl AR
REG[A7h-B0Oh]

I I

e ™ i ™y
BESO, D EBEE 12EBTE Enable
REG[92h] REG[90h]

ZEBTEEREE - 8E
REG[B1h-B4h]

|

B ELREE (Chroma key) ( peg=) )
REG[D5h-D7h]

f 15-1201 R ChromaKey " JJE! =~ [ f
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1565 1R % 01 vf -1 =

%1 T N "Yhns 1 »"Yh©E8*8 16*16 gl |

a 8*8 16*16 u v Ggt T A&r %I T T4 XY
épnéa AIT O @JT 169 % & ROPLH
A ALt @p "YA@nst ¢ g 1 bbd
0"& i 1 gQ@ 88 gl meel POP| &+

¢ REG[91h]Z bit[7:4] & OxOC & @ikl °

LT768 ———

R

SHIKE

=
| |1
S

f 15-1401R X 0l v -l =T £

BESIEERE
(Rt R L XY AR
REG[93h-9Ch]
- - * o
EEsiIEENA :
(MR XY AT ‘Rigg&gﬁ: A5
REG[9Dh-A6H]
- = - N e ™
EERmHBERA =
(Rt /AR e XY AR ‘ngggznslb'e
REG[A7h-BOh]
) ! .
{85 50, 51, D HEER
REG[92h]
) ]
- >
127 BTE g - S ( . )
REG[B1h-B4h]

f 15-150 1R % 01 vf -l [ f
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156.6 1 R ChromaKey " f -1l =
%l T N "Yhngéns el »"YA®ig8 16*16 gf « Hi p! N Yab* ' 04
/. ° e ChromakeyZ™ a ywM: @MEj Y 1+ %~ e Nhi
i & r ° & Chroma key C h REG[D5h]~[D7h] | é+ A 1 g & an °

hw4 “ 1+ %p Yhpéns el »ao~ " @ NE®N® h, N
LT768 SDRAM
IR0

BitBLT

@
S

f 15-1601 R Chroma Key " f — | =1 A&

4 BESOEZINE
(B4 /FE /72 XY A 5T)
REG[93h-9Ch]

l A 4
-~ = .
ZEEWHEENE
L I ==
s g T |
REG[A7h-BOh]
) | . !
2SO, D ERFEE 2 EBTE Enable
REG[92h] REG[90h]
- l >, 4
ZERTEEREE - SE
REG[B1h-B4h]
s l ™
BEREBE (Chroma key) ( s )
REG[D5h-D7h]
|

f 15-1701 R Chroma Key " f -l =~ §
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1567 1R YRI & MCU_ d

%! T ®m MCU ND® QQ" ogéat p AHAA! 0ge T p° € bit-mapl EQQI

4 BTEI'T ! @ &ry®igdT1QQ b' b’ go @ibitwodh w ~° 1 Db"

D° @ ¢ Gibit o 3 b @

0 Al At aAx' b’ dt &GE° w1 p°
gp BTEj T %AEwd " Al NEil E | "Ewd !/ NHHI =& [ n@ip® "Em4 Q

06 A i BIQQ, 1 NQQyYfFi4 1 Y% N7 @iye wQQY * Ef H
i+ MSBI n° LSB b*' MCU QQe h m 16bits Hi y ROP@ Dy' @

w15 0@y Hy1 MCUQQe h w 8bitst y ROP Dy' Q@ w7 0
By 4 [ 00 ° gy REG[92h]Dbit[7:6] p %1 T ANj v

i g e T° hwA? 1077 hw “ 1+ %MCUND® QQe ¢ 0Zd
BLT! _"Yhpéns "~ @p' 67 °
MCU LT768

T ? F I:> BitBLT

RO

f 15-1801 R YRiT év MCU, di &£
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Uart TFT IMA 1T 0 1 o

ST HNHEENE
(REAKL I/ /22 XY 44T

F 3

REG[A7h-BOh]

v Yes

( . _ D Check FIFO #?
=EEMM DT EBEE
REG[92h]
e ¥ ~ MCUE AZIE
SERTIEESE S Data Write to REG[04h]

REG[B1h-B4h]

A 4

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

BTEZURS5C?
BTE WTH * BRE_HIG)

-
A4
g j Y
Setup BTE, ROP Function Check STSR
REG[91h] bit3
Y
. N
B EBTE Enable ( - )
REG[90h]
f 15-1901 R YRi év MCU, df  f§
@bi g 15-200 ROP=71  "° | é% h@ ° mA° 1 077 | éw

R * wmm

1 b" BTEWidth=23 Hi Aé @& E'Ef | ~ J*' @ 15-21, &, W ROP =3I

TH hj wHAé @& E"EF J°

Data0 Datal Data2 Data3

OP1

f 15-2001 @ YRaG 1 £1
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Data0 Datal Data2 Data3
—_————

OP1

v v

i

f 15-21cf @ YR&a 1 £2
0" X
1. Sent Data Numbers per Row

= 2 BitBLT Width + ¢ MCU I/F bits { Startbhit - 1 ¥ / € MCU I/F bits{ 1
n T oY

2. Total Data Number = ¢ Sent Data Numbers per Row { * BitBLT Height

Data0 Datal Data2 Data3

| Startbit
b =3 :
Data0 i Datal Data2 E Data3
v v T
] BTE Height
= REG[5Bh:5Ah]
EEEEEE BN
\ ]
Y BTE Width N
i & =REG[59h:58h] 4] IR

=23
f 15-2201 @ YR& A'0—4

. @ X "BitBLT Width"=50, "MCU I/F bits" = 8 bits,
b Startbit=7, , X
Sent Data Numbers perRow=[{50+(8 -7-1)}/8]=7 Bytes

b* Startbit=4, | x
Sent Data Numbers perRow=[{50+(8 -4-1)}/8]=7Bytes | A Y] w
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. & X "BitBLT Width"=50, "MCU I/F bits" = 16 bits,
b ' Startbit=15 _ X
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16.2.5 16*32 d y v~ —4&

me

4 16*32 E 31 64bytes 'QQ1 @b Ds x k% 1000ht E& A 0000h!
3'QQZ° U 1000h~103Fh ©Giig x | . &M 2A 16*32 E31 E& A . w 0001hi
3'Q0Z° U 1040h~107Fh ©is x | CGRAMS x QR AAbi X

me

CGRAM vy = ¢rvy +adE2Q *64pB

16-90_. A 16*32dyv v —&a

d E ¥ 2 ¢ 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
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16.2.6 32*32 d y v~ —4

me

4 32:32 E 31 128bytes 'QQ1 b Ds§ x % 1000ht E & A 0000h!
3'QQZ° Y 1000h~107Fh g x | . &M 2A 32*32 E31 E& A . w 0001hi
3'QQZ° U 1080h ~ 10FFh @is x | CGRAMS x " QQnR°" AAbi x

me

CGRAM vy = ¢érvy +adEA *128p

16-100 . A 32*32dy" 0" —&a

d EV 2 o 0000h

Address Data Address Data Address Data Address Data

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

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

1074h Byte116 1075h Bytel17 1076h Byte118 1077h Byte119

1078h Byte120 1079h Byte121 107Ah Byte122 107Bh Byte123

107Ch Byte124 107Dh Byte125 107Eh Byte126 107Fh Bytel27

LT7689_DS_CH/ V2.5
______________________________________________________________________________________________________________|

© Levetop Semiconductor Co., Ltd. Page -109-



JLT7689 Uart TET WA T 0 | o

16.2.7 CGRAM v _ ¢ X[

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

l

REEESUHE
REG[SEh] = 04h

|

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

MCUB AFREIE
Data Write to REG[04h]

C =

f 16-30 CGRAM v ¢ X[ f
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Uart TFT IAA 1 0

16.2.8 4 v SerialFlash 5 CGRAM v ¢ X [~
( - )
1!4 v
g N—1 E s,
Check DMA Busy 7 IR’ZEDM(%%E Fslg%iﬁ”imm
REG[B6h] bit0 REG[BCh-BFH]
Y
b -
SEEESHE EEDMAB ARk
REG[5Fh] = 04h REG[50h-53h]
Y Y
s ™ e
12 EFlashiTHlE 722 EEDMAEHIZE
REG[B7h] REG[C6h-C9h]
Y Y
s ™ e
B ESPI B b 2R DMA Start Bit (DMA CTRL)
REG[BBh] REG[B6h] bit0 =1
v <
™ ) 4
SEIALL Check STSR
REG[B9h] bit[1:0] bit3
o

f 16-40 & v Serial Flash

5 CGRAM v ¢ X[ f§
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16.3 fd™H 90 W
LT7689 'HY& E* 1 i1 T "EY'@ H ° 9y + h| &+ REG[CDh]bit4
=11 3 h VDIRe REG[12h] bit3Z 1 ~ LCD¥e! @I ~ ' 90@EY 1 b' N LCDR
W  w® H 9V1 Nh™ RWbi

f 16-50nd™H 1 £

164 d4azj Q

N

LT7689 & Ey 4 ¢z @ { 1+ | &% REG[CDh]bit[3:0] i °

f 16-6onddyaz

165 dy 0

LT7689 w& Ey "1 T 1" | &+ REG[CDh]bit6 [ i

f 16-7onddy Qi &
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166 fnd- Nn0OY

LT7689 w& & Es VQ 1f{1 p&E" 3  TA 1 J1hs 0Q BT pdaEwWA
Hi 8 Ex %H Js OAT 1 E° VEGEQRS  mtW TA 1. hBHi hs 0Q i

LT7682 — X MBETFT LCDBEZ AR ZoR A

f 16-8ond nNnObYT &£

16.7 d~ ~ n|

-

LT7689 W& G EM 1 T 1 LCDpA#@E =@ El @y 1! @l ~ @ Q %l

T 7 h REG[CDh]bit7=1 HAKk

B AR EETFT Leo IR ERt A - HE
BHhRE Rt 2 T EIvcu TR Endlrrr BRIAE

BiEsarrriizlizs - FEEMPIP - ERIIER - JL
MER=EEEE » BRT BRI - AR

{EMcuZAZR IR B RFTfEBRAYRT (] -

]

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

f 16-90d” " nl 1 &
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16.8 X
LT7689 ()& 0, & % %orbl E x %ol T Q& % %ol * 32*32 Gli v gé 481 E' @ T~ p
Arahewy Ji 1t E hydowH géx%h NO G&Ex % wédE  JVH
GIYT L ET " p” GE! @ VWY U1 GEx %KYy B Yy T Q@ h & F

Y E REG[12h] bit3VDIR=1 Hi PIP 1 géx % 8Ex% Nh s 0" B

16.8.1 1 d %
GEx% ® PIT hAhiyovNoyld' @ s DAT AT js OAT 1 3% % &
G7j & E&GE JHI 8Ex %hs OA1T i AGE 3By J1 6 Y%K\ O GE
TG EznmwAb G E TA 18 4 H x %NhN O i L HT Y x
% ONULOITo TpTA 17 iz n! @Q@idwboylr h T 77 wibE
| &+ @
16-11ondX A HULEG®
Register Register o
Address Name :
bit2x g, & /& WA 'Ot Text
REG[03h] ICR
Mode Enable ¢
bitlx & E x % h & Text Cursor
Enable
REGI[3Ch] GTCCR

bitOX E x % # h & Text Cursor
Blinking Enable ¢

REG[64h:63h] F CURX | % %oy 4 X = 8 E HGEEY d %o

REG[66Nh:65h] | F CURY | % %oy J X = =& E HEEYd %o

h & E® & Character Line Gap

REG[DOh] FLDR )
Setting
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GEx % Q@ hé&dh ' 0% sG] &1 '] &+ GTCCR REG[3ChL hi1 &
Hi &#H '@ Y2pT V3Abi ¥

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

i g% % #TiEDALl X %%y JhyDpwe A VE G

5 — == e TFT LCD EIEIzR 38

f 16-100 v (=

AXx v Wjkw
dEx % @ | &% CURHS REG[3EhE /5 CURVE REG[3Fh[t = h ¢y Ky a
HE Ex %08 ¢ Ky ChpP 83 ET ¢ 2e REG[CDh]bit[3:0]Z& @ 1 * WI ~ 1 x %K
y! @ R1I~324dPa AT GEM2 1 T Hi %x %KY /b yNhOaNQp2
t W [ @G Ex % hy

i g

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

»| = =B

1 pixel 2 pixels 3 pixels 32 pixels

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

= =» =B

1 pixel 2 pixels 3 pixels 32 pixels

f 16-110% * W kW
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16.8.2 f E X

LT7689 Giig, & x %ok 32*32 4 M 4 &1 G YeAd M1 T 2A bitt 77 "YA#hd * xColor-
0 Color-1 67° 07 rbv” Cx

16-120f EX YA Hy

2®00 Color-0ge  * + REG[44h] @ ht ~ h¢

2001 Color-1e * + REG[45h] & hl " h ¢

2M10 0"

2011 0 ro”

t %ps & Ageé x %H 256bytes 2 n  LT7689 wé 4Agé x % €& "O1 MCU

@4t h w@Epeé [ Ox %l ¢ & % % 4! 1 GCHPOe REG[40h]Z
GCHP1le REG[41h]l GCVPCe REG[42h]l /b GCVPle REG[43h]Z | h @ Color-0 G
1] é" REG[44h] h1 Color-1©@ * + | &% REG[45h] h1 i g1 32%32 g,

& x %0l & QQf A b

Byte Data . i Bytel

254
255

Byte255 ~ -~~~ """

Color-0@ * x H
Color-1@ * x M

f 16-120f EX 1 £
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2TE B AR E(GCO)
REG[44h:45h]

A 4

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

¥

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

A 4

ELT 256 Bytes B AATEIE

¥

REECIRK T /EE LR
(GCHP, GCVP)

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

f 16-130° Af EX [~ f
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Cc

17. w4 a lAD M a Serial Bus Master

171 aoa
LT7689 i TFTi v A T " ®Wedna nzilne 13 wiiip=ay 3
ne @iy 71 af 3/ nv p D 41 pA H +E Uép éaGN 2y T
T~ T %I T @Qp TFTPWM[O] ADi i A 10Kt L@ 1> 1+ gy A
I~ 1T6h /A& €Enable1 bg 17-1" A~ 1 p %I T Al @iréi | LT7689 A
chs DE °~  &AB 2M HIE 1 BT E ~ EXIT'Ya ' h O Ym t o
6! @N3{ r+v w3/ nw A T~ 11 Yz ml ~QQo ép a G
éa A T 711 weHY1249"Ymt Yyl T bi x
LT7689 Serial Flash
SFCLK CLK
SFDO DI
SFDI DO
SFCSO# cs#
VDD
g 10Kohm
PWM[0]
f 17-10d0da nAv H
17-1012 a06 nAl
No I ™ i ™ 7Q I W
o Byte B
1 EXIT Exit instruction € 00h/FFh( 1
2 NOP NOP instruction € AAhC 1
3 | EN4B Enter 4-Byte mode instruction & B7h{ 1
4 | EX4B Exit 4-Byte mode instruction € E9h( 1
5 | STSR Status read instruction € 10h( 2
6 CMDW Command write instruction € 11h( 2
7 DATR Data read instruction € 12h( 2
8 DATW Data write instruction € 13h( 2
9 | REPT Load repeat counter instruction € 20h( 2
10 | ATTR Fetch Attribute instruction & 30h( 2
11 | JUMP Jump instruction & 80h{ 5
12 | DINZ Decrement & Jump instruction € 81h( 5
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di T Mo
A Exitinstruction o EXITB E00h | FFh | Undefined instructions
AYpl TT A T 1T XANI T'Av  MCU
A NOP instruction o NOPP EAAh
AYh] hYyM 1+t @E T A'Ym
A Enter 4 -Byte mode instruction o EN4BP EB7h
A'Ym' HLT7689 3 @F [ nw My @ é@32yGEgx " HRQQ 11! @

Erp #@ipéi e 128MbZ 1 + W LT7689 5 ©F I nv  Mv £ © y OBy x
Ow 24bits1 + %AET 2 & Ho @%'Y'YA @sYA|! @ . 32bis

€ 4bytesl 5 x WA "E . 4dbytes WA "Yrhe EX4BL . TH¢H K
A Exit 4 -Byte mode instruction o EX4BB EESh
AYBE ' @ . & 4bytess x WA+ v 3bytes 5 x WA fi . 4bytes 5 x ¥
Al M é@énNhTi 24bits s x 2 n
di T rpo
A Load repeat counter instruction o REPTB E 20h + param[0]
vQwm Abyet AviQ3 T & Qv &1 ! @mDINZ'YHA
A Fetch attribute instruction o ATTRB E 30h + param[0]
Yrpo BBv Qe A bytet AYmAET pbMYZpi o w@& n &1 vQE_Dbix
_bit[3:0]x T SPI ! Avi !t @i Qua1 't h EDESPI ! 61
0

Fsck = Fcore /[ a Divisor+1 3 *2]

_bit[4] X[CPOL,CPHA] T J¥WA O hévy3yl wA 0 hoeyvy4yl wA3
67 18671 WA 3

_bitf5]x T h © SFCS[L:0}#” B'H 4T ¥®>A O >WH etCSH{ 1 hOEY3ym

AAME "1 héwmY4yl 8AVL ! 61 8AMI
_bit[76] x T M QQ 1 bA bt h 49Mv Q hé0 1 2 3MZ 0 8 16
24 M QQ Om 0t b Mv QT ~ &4 n"YmMZ 03ht TEG MZ'
OBh

A Status read instruction a STSRB E 10h + param[0]

*

Ypo Giv QT 17 n T o Nt eBj T QWEOSI w A nYmNh ¢ "E
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A Command write instruction o CMDW B E11h + param[0]

“Yrpo Gv 'QNh  CMDW = 3 LT7689 A
A Data read instruction o DATRB E 12h + param[0]

Yo Gy Q T n Q61 bt @O Q6j a1 . %'Ymh ¢ "E
A Data write instruction o DATW B E 13h + param[0]

“Yrpo Gv Qb G DATW & U060

Ndt T Mo
A Jump instruction o JUMP B E 80h + param[3] + param[2] + param[1] + param[0]
"Yrpo Gv 'Q3~0T & 28bits §x3 Ul QB param[3] 1 § x [27:24]1 param[2]
T g x [23:16]1 param[1l] s X [15:8]1 param[0] T § % [70]t pE @1 i A"Y,,NhT p
AYBBETYh § %
A Decrement & Jump while not equal to zero o DINZ instruction FE81h + param[3]
+ param[2] + param[1] + param][O0]
“Yrpo G 'Q3~07T & B28bits § x 3 U1 QB param[3] T § X [27:24]1 param[2]
T s x[23:16]1 param[1] § x [15:8]1 param[0] T § X% [7:0] b"' Q# M2 0, i A"Yrp
i x hT ~° "Ymys x +51 ¢ _ 1 A"Yrpis x hiT p v QA"Yh g x
pA ¢yga it A T~ 11T h MLT7689 ©é @b A SPIi £&rhi & 0000h ~ 0007h ~ 8
Abyteo Tpn94k/ : 5k/ ok 96k/ 1:b:'k/e 95k/ wyaeAKkMN®E9: kb
sx Nhi €0008h¢1 ¢_ hN3i T+v MCU LT7689s @ I N+ x 0 y iEdg
x 0008h AD"E “Yrbl b & =~ EXIT'Ynn& ' heOG'Ymné hNi [+ v @ MCU
Q@i W AKXV YOiFlash(0x200 s x ) n & 1024*768 ©ig,dp LCDRi | ~ 98 &

{// Addr: 'h0000
61 72 77 63 77 62 78 67 11D

/I Dp PLL

11 05 13 8A /IREG_WR ¢ 'h05,'h8A{ b | &+ REG[05] = 3 Ox8A
11 06 13 41 /l REG_WR ¢ 'h06, 'h41
11 07 13 8A /I REG_WR ¢ 'h07, 'h8A C
11 08 13 64 /I REG_WR ¢ 'h08 'h64
11 09 13 8A /I REG_WR ¢ 'h09,'h8A
11 OA 13 64 /I REG_WR ¢ 'hOA, 'h64
11 00 13 80 /I REG_WR ¢ 'h00, 'h80
11 01 13 82 Il REG_WR ¢ 'h01, 'h82
11 01 12 82 /I REG_WR ¢ 'h01, 'h82
11 02 13 40 /I REG_WR ¢ 'h02, 'h40

AA AA AA AA I M"Y
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I Dpl~né

11 EO 13 29 I REG_WR ¢ 'hEO, 'h29
11 E1 13 03 I REG_WR ¢ 'hE1, 'h03
11 E2 13 OB /I REG_WR ¢ 'hE2, 'h0B
11 E3 13 03 I REG_WR ¢ 'hE3, 'h03
11 E4 13 01 I REG_WR ¢ 'hE4, 'h01(

AA AA AA AA Il MYy

/I 1 LCDR

11 10 13 04 /I REG_WR ¢ 'h10, 'h04
11 12 13 85 /I REG_WR ¢ 'h12,'h85
11 13 13 03 /I REG_WR ¢ 'h13, 'h03
11 14 13 7F /I REG_WR ¢ 'h14, 'h7F {
11 15 13 00 /I REG_WR ¢ 'h15, 'h00
11 1A 13 FF /I REG_WRe 'h1A, 'hFF{
11 1B 13 02 /I REG_WR ¢ 'h1B, 'h02
I 131%

11 20 13 00 /I REG_WR ¢ 'h20, 'h00
11 21 13 00 /I REG_WR ¢ 'h21, 'h00
11 22 13 00 /I REG_WR ¢ 'h22,'h00
11 23 13 00 /I REG_WR ¢ 'h23, 'h00
11 24 13 00 /I REG_WR ¢ 'h24,'h00 C
11 25 13 04 /I REG_WR ¢ 'h25, 'h04
11 26 13 00 Il REG_WR ¢ 'h26, 'h00
11 27 13 00 /I REG_WR ¢ 'h27,'h00
11 28 13 00 I REG_WR ¢ 'h28, 'h00
11 29 13 00 I REG_WR ¢ 'h29, 'h00

AA AA AA AA I M"Yy

I J1zg

11 50 13 00 /I REG_WR ¢ 'h50, 'h00 ¢
11 51 13 00 /I REG_WR ¢ 'h51, 'h00 ¢
11 52 13 00 /I REG_WR ¢ 'h52, 'h00 ¢
11 53 13 00 I/ REG_WR ¢ 'h53, 'h00 ¢
11 54 13 00 /I REG_WR ¢ 'h54, 'h00 ¢
11 55 13 04 /I REG_WR 'h55, 'h04 C
I Jq01~&

11 56 13 00 /I REG_WR ¢ 'h56, 'h00 ¢
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11 57 13 00 /I REG_WR ¢ 'h57,'h00

11 58 13 00 /I REG_WR ¢ 'h58, 'h00

11 59 13 00 /I REG_WR ¢ 'h59, 'h00

11 5A 13 00 /I REG_WR ¢ 'h5A, 'h00

11 5B 13 04 /I REG_WRe 'h5B, 'h04 {

11 5C 13 00 /I REG_WR ¢ 'h5C, 'h00 ¢

11 5D 13 03 /I REG_WR ¢ 'h5D, 'h03

11 5E 13 02 Il REG_WR ¢ 'h5E, 'h02¢

/I J DMA X FLAHSe QQ 1 ~ geé

11 BC 13 00 /I REG_WR ¢ 'hBC, 'h00

11 BD 13 02 /I REG_WR € 'hBD, 'h02 {

11 BE 13 00 /I REG_WR ¢ 'hBE, 'h00Z

11 BF 13 00 /I REG_WR ¢ 'hBF, 'h00

11 CO0 13 00 IIREG WRe*kF3/¥k33

11 C1 13 00 IIREG WRe*kF4 /lyk33

11 C2 13 00 /I REG_WR ¢ 'hC2, 'h00 ¢

11 C3 13 00 /I REG_WR ¢ 'hC3, 'h00

11 C6 13 00 /I REG_WR ¢ 'hC8, 'h00 ¢

11 C7 13 04 /I REG_WR £ 'hC7, 'h04

11 C8 13 00 /I REG_WR ¢ 'hC8, 'h00 ¢

11 C9 13 03 /I REG_WR £ 'hC9, 'h03 ¢

11 CA 13 00 /I REG_WR € 'hCA, 'h00 Z

11 CB 13 04 I/ REG_WR ¢ 'hCB, 'h04 ¢

11 B7 13 CO Il REG_WR ¢ 'hB7,'hC0

11 B6 13 01 I/l REG_WR ¢ 'hB6, 'h01

AA AA AA AA /I M"Ym

11 B6 12 00 /Il REG_WR ¢ 'hB6, 'h00

11 12 13 40 /I REG_WR ¢ 'h12, 'h40

00 In- A

av YToA T 71 f Y2z wl "QQ EzATE wYz2M A wEQ

M o épa A €A b' EQ QD A @Al Y KEN2Z2M BQRQ
o *D A éeé
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17.2 SPI Master

p LT7689 @i Master SPle€ "QQAt1 mw H 3N SFCLKha £ Ny msMbl m Q0

n~ 1 Master hp ClockEdge &£A- Q®J w3Up SFDO3N 41 i @& Slave Jv
a "Hn "Q°Q p Serial Master Control Register [SPIMCR2] @& bit[1:0] | CPOL/b CPHA G 4
41 T @e AAl @ O1 6 Master /b Slave 1o "HApa A ' ei

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

sFpo(cPHA=1)  ——(mseX_ X' X X_ X_ X XusYX

f 17-20 Master SPI A'0€

Transmitting Data Bytes

pY2pi | énva | SPle '@ Dp  Dpe QQEAAT NQQ 3 [SPIDR]
i

lérnatl ™ SPIDR[QB:JT'QTQU i T VLR 16 A.fl @i FIFO M w Write FIFO Y%A~
VEIQQh Wt Write FIFO @i DataByte E SS ACTIVE w 1Xh FIFOj T M G&r™ i 1
LT7689 h Nw X = 3 Write FIFO BQ QA De A Slave

Receiving Data Bytes

i @ QQme Q0T a Hf 1 B %E e NQQ6h NQQ i o o+ %M%Y

ORI o TiMvQ WiteFIFOA1 hfi SPle BOAI CBT € Vv Qi
a HOhT @ QQ %Ee J Hi il o @QQh ¢@p Read FIFO A Read FIFO b
Write FIFO T~ MzZ@h (3 A” Yu® 16 A gy @WFIFO FIFOgk' @x [SPIDR] | &

HOA

FIFO Overrun
n 1 Write FIFO T Read FIFO T /&t Circular Memories =s¥WO0O A i g é

Ep FIFOTJ » @iy 11 W 2 FIFOBEQQNh ~ & @i 8QQ 4+ [SPIDR]| &*

" U Write FIFOb* & Overflow @ | 6 h & QQu 1 yA&Ar SPli £e @0 ]

hi WE 38 67 we 3 FIFOEQQ bg 17-3, a1 WP % Write Pointer | E
FIFOTJ»@r 71 W 3 FIFO@QQNh ~ ¢ @ @ N 'QQ RP® Read
Pointeri db' e FIFORead =0VAI RPhypw 1M1 & HA1 Overflow @i |

FIFOReadh HQ0
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FIFO FIFO
1Data | ¥ WP | N+1tpata | RP
2" Data 2" Data
3 Data 3 Data

TF a3t >

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

f 17-30 FIFO Overrun i A&

E® YA|! @vyWited N XT N [SS_ACTIVE] [® 01 /| T ReadFIFO T Write

FIFO h ¢y ReadFIFOOverruns'! { h®i n@ek - T SPIBusE At pe Q
Qi vaHi @ QQ @ 6Xx1' hi Read FIFO Overruns i nrJ @ b SPI
Arp e m ®QQ y Read FIFOM 67T E i V°° Read FIFOBIQQgY

BIA | T dummyread ©HQ° Wz Te transmited @ 160 M'Q
N dummy_reads = N transmitted_bytes mod 16

®w~ ob' p Read FIFO= @M @iy’ 71 Yé 16N QQo h h & Overwritten 1 + %p Y%i
® 16N QQe o _ Read FIFOT j T M ©j
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Reference Code for SPI Master Loop Test o Connect SFDO to SFDI(

REG_WR 'hBB, 8'h1f C ; /[Divisor, configure SPI clock frequency
REG_WR 'hB9, 8'b0001_1111 ¢ ; //{1'b0, mask, SS #_sel, ss_active, ovfirgen, emtirgen,
/I cpol, cpha}, SS#low

REG_WR 'hB8, 8'h55 C ; /I TX
REG_WR 'hB8, 8'haa( ; /I TX
REG_WR 'hB8, 8'h87 C ; /I TX
REG_WR 'hB8, 8'h78 C ; /I TX
waite INT#C ;

REG_RD 'hBA, acc ;

while ¢ acc !=8'h84  begin
$display € "wait for FIFO empty ..." C ;
REG_RI 'hBA, accl ;

end

REG_WR 'hBA, 8'h04 C ; /I clear interrupt flag
REG_RDI 'hB8, 8'h55 C ; /I RX

REG_RDR 'hB8, 8'haa( ; /I RX

REG_RDR 'hB8, 8'h87 C ; /I RX

REG_RI 'hB8, 8'h78¢C ; /I RX

REG_WR 'hB9, 8'b0000_1111 ¢ ; //{1'b0, mask, SS # sel, ss_active, ovfirgen, emtirgen,
/I cpol, cpha}, SS# high.
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173 KAY EOU’

LT7689 5 @ETFTi ~+# SPI Master CIHYv é ¢ Serial FlashZ 1 "HY@i8 & 4-BUS
€ Normal Read { 5-BUSe FAST Read{ Dual Mode 0 Dual Mode 1 /5 Mode 0/Mode
3 &/ROM I{' @ GEWADMA WAAT OGEWA ~v @ &/ROM U é G
T 6 EGiibitmap g,6 7T DMA WA ~ v G & Uémi DMA BQQ Wi Ueégs
AT 0! @Q&FT DMAT 1 " Q0O ée s 1 &A1 0 AIM Yj MCU @& n
LT7689 Serial Flash-1

SFCLK CLK

SFDO DI

SFDI DO

SFCSO# cs#

SFCS1#

RP/CP Touch Controller
(Serial Flash -2)

CLK

DI
DO
Cs#

f 17-40 LT7689 KA Flash/ROM z ¥ -

SPI @/ROM @ nurmms | vai

17-26 SPI E" At [h e

REG [B7h]
Bit[3:0]

Read Command Code

Ix At M EO03h

000xb n yi1 é&e LT7689 8 QQ <w SFDIAD psx
Q0 | Ve Q

1x At M EOBh

010xb %0 n yeFastReadl 1 é&s LT7689 BBIQQ U
SFDIAD psxmBQQ h®d8AM-Y Q

Ix At MM E1Bh

1x0xb R n yi1 é&e LT7689GQQ <uw SFDIAOG Ws x
BQRQY hd 1I6AMY Q

2x At M E3Bh

xx10b €6 LT7689 BiQQ VA AWl VI T VAD W SFDImB
SFDO psx/BQRQ hd8AM> Qe Mode 0

2x At M EBBh

xx11b LT7689 G&ig x . mQQ b, wl Al TA @ . VAD
W% SFDI/L SFDO psx/bQRQ h®d4AM- Qe Mode 1
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SFCso# | [
SFCLK (Mode3) | | | | LI I_I

SFCLK (Mode0) | | | |
ssol — X X )
X~

f 17-50 ModeOj Mode3d € @

@ 17-6 W SPI €@ nu nyH2 gt b*' REG[B7h]bit5=0 , M § X 41 & 24bits | 24
A Clockt b * REGI[B7h]bit5=0 , Th § x 41 m 32bits1 32 A Clock
— 8T —m— 24T/32T «— 8T 8T —

SFCSO# | —

SFDO X 0 X Adarzmo/ X
| . Addr310] |

SFDI Z{DOXmXDz)i—

f 17-60SPI Ev At Ih

— 8T —se—  24T/32T 8T —se— 8T —>

SFCSO# _\ F
seeu UL AU

PO X_osh X Addr2301/ X oummy X

| . Addr310] i
SFDI — | | (o X o )—
f 17-76SPI Ev O At Th
g 17-8% &s LT7689 @iQQ VA A wI vl Q0 R, Xp Abd SFDI/B SFDOI |
b REG[B7h]bit5=0 , Th § % 1 W& 24bits | 24 A Clockt b * REG[B7h]bit5=0 _ b
S X 1 w% 32bits 1 32 A Clock
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“— 8T —e— 24T/32T ——se— 8T —»i 4T | 4T | 4T | 4T

sFcL —Ummmmmm __________ mmmmﬂﬂmuummmwmmmmwu—
SN SETRS QT @

Addr[31:0] ''D D1 ! D

——— pifbedoedieoito

f 17-80SPI Ev At ha A'O dtép 4B

@ 17-9w LT7689 G x . »QQ 1, ml Al QQmsx ' . XpAd SFDIm
SFDOi | b REG[B7h]bit5=0 , h § % 41 W 24bitst + wi T Vt %E 12 A
Clocki b ' REG[B7h]bit5=0 . h § x 41 m 32bits1 E 16 A Clock

f 17-90SPI E" At Thay y i A'O by tp 4B

P

Y

17319 WKAY E

v el @ KRG, 01 ywd! Q@Qpgé WA A DMA Direct Memory Access
én wm 6! QEAT DMA I T @ 041 46 & w2 Ué&Dy wn & 8
nki Ao I~ péwf A - &g éf Abi x

17-3c8bpp Ef " AO

Addr

0001h
0003h
0005h
0007h
0009h
‘ 000Bh
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