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%A 0 GPIOC[7] Hp 1 b PWM 7 1 1 GPIOC[7] T
vl T & . M4 H 3N g CCLK
PWM#1  3M
53 PWM[1] o C/m:»z~ AV Y 2 pE@BIJ]PWI\_/I_ ) 3T| L@t i '. TFTR[?:B:JEEV‘)
x @1 THAT PWM G WA 4+ TETi G &+
[ h
PWM1[2], PWML . sM
6,7 IO |' @QAmPWM . &7 GPIO&ET 1 * 5j MCU G| &
PWM1[3] i
PWMO[O], PW'\/{O . 3N o
26, 27 O |' @QARPWM _ &7 GPIOAET 1 ' 5 MCUGH &
PWMO[1] i
GPIO3Ma7—-3ip
A-8¢ v IOA3M
L ajla’ 110 n A Q
GPIO |/ d3M
52 33, GPIOC[?]'[QI{J] . "QQm PWM[0] Hp AD o ,
32 36, GPIOC[7] o GPIOCI T E &dp PWM /b SPI Master @il T ~ BHET A&
35, 34 GPIOCJ[4:0] T l{JGrPIOC[4:0] /b { SFCS1#, SFCS0#, Slr:DI,‘SFDO, SFCLK&b
FADI E®dR PWM /b SPIMaster @i T —~ B'He T At

RAG G | wA! 4+ TFTi w9 &+ h
GPIO |/ d3M
GPIOD[7] @ . "QQm PD[18] Huip A D
73,59 | GPIOD[7:6] IO | GPIOD[6] @ ., "QQsb PD[2] HE A b
GPIOD[7:6] E &g LCDRWQQO4 & 16bits He i At
PAO G WAl 4 TFTi  w©j é&vr R
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J0LT7688 Uart TET WA T 0 | o
Interrupt A H3Ma7—-448
A-90 AH3 M
A M ajla’ /0 N Q
INTO | 3M
21, INTO[2], | @AW MCU A A &T GPIOAT (* 5 MCU &l &
12, INTO[3], IO [*r h
30 INTO[7] INTO[3] /b AIN[3] WHp O 5 WINTO[7] /» AIN[7] mHE O
H
15, INT1[1], INTL _ 3M
28, INT1[4], 0 |[' @QAmMCUGIA A J&T GPIOAET 1+ MCUGE &
22 INTL[7] “1oh
AH _ 3M
31 INT# O |ETFTi v hoiAr TA4 1 BAOWwEHI Y1 T F
I AA >~ MCU
Analog 4 'H db3Ma2—-3a4p
A-100 4 H d,3M
A M aja’ /0 N Q
ADC (Analog -to-Digital Converter) 4 H d
12, AINI3) O |WADCEMO 1+ gy MCUS] &+
30 AIN[7] AIN[3] /b INTO[3] mHuE O § WAIN[7] /b INTO[7] W HUE O
H
t H3Mag2—44 B
A-11ct H3M
A aja’ I/0 n A Q
tH d3M
5 RST1# /O |E RSTI#=0Hi XhA'Y256 AH - Q V| LT7688
GITFTi ~ # Nfd1 ¢ JOA
tH d3M
E RST2#=0HINMj MCUf 1 % y0OAI ~ NQ' POR
25 RST2# o | 7. . L .
€T # yoBj envznr"Q MCU{ 93 eH Nt ®
&

LT7688_DS_CH/ V1.5
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JLT7688 Uart TET WA T G | o

: i @ 3Ma2s—a4p

A M aja’ I/O n oA Q
aCrystal B/ Q 3IM
%AD 1e v O 1w TFTi  w @) > VI N
80 XI | . ) . .
EAT @O0 ot v H 3Nl @' %0 < 0 '
€ OSC{.,, hp 8MHz~15MHz e
a Crystal
1 X0 O .. y g . , .
A0 1e v 0O 1w TFTI #® @O > . 3N
32.768Khz d
9 32K _XI o .
%AD 1se v 32.768Khz U 1|
32.768Khz
8 32K X0 %AD 16 v 32768Khz 0 1
4 PSM[2] I o 1 D H
20 VDD _C1 | PWR ]]__' k. . ‘ ,
Y%i VDD _CAOD Q0 v A 1uF= A 0.1uFe Lok S
343, | yopco | pwr |0 Fo. B | |
49, 66 %i VDD CAlo vi AI1uF> AOIuF- Lak 5
10, 11
0.11, VDD_1 PWR |33V: || o
16, 29
2, 37,
38, 48,
VDD_2 PWR [33V: | o
50, 58,
74
19, 40,
41, 45, N
VSS PWR | GND v ¢
46, 51,
60,
" y
- Thermal Pad - e
IC®i0 Qs ~ i1 s

LT7688_DS_CH/V1.5
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JLT7688

Uart TFT AAr 0 T o
Qo 37
A-130: 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 1§ * 300 mw
Torr TAOy, b -45 ~ 85 t
Tst qéoy. 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
Y1 HTEZBTNri1~ w1bi
€ : K3 Ael TX Vor=33V1 Taz25+¢
A-140 - K3 A
ToM 3 ACY Y T |"Ne|vye|"z2e |cH
Vb TAd A 3.0 3.3 3.6 V
Cvop D] k 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 301 "H 3.5 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 ' € MCLKC VDD =3.3V 133 |MHz
CLKcpLL CPLL ' ¢ CCLK VDD =3.3V 100 |MHz
CLKppLL PPLL ' € PCLKZ VDD =3.3V 80 MHz

LT7688_DS_CH/ V1.5
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JLT7688 Uart TET WA T G | o

A-140: 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
| |
Co

Ri Cy L

1

% ©x RL=50F € 25-100F { | L1=3.4mH 1 C1=13fF1 CO=2.8pF

fA60" T Es |

G~ 3Xk20kUL g PLLOMABEH | HA  @H
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JLT7688 Uart TET WA 1

Qni Q

LT7688 5 J T~ i 9 32bit MCU 3 TFT g &1 H1 % MCU @3y _ b0y’ £My G
LT32002" 21 ©TI ' @ i va LT32002 f W3 Z7 é€q1l + % M 32bit MCU @ | ¥ f
WNjW 4 " Dvuv TFTgét ®i 10y £#My @EILT768x T“ _1 G/ MCUEE | AAbi
gA 1 & FTONQTFETI ~ i o8 f m3yr ¥

—_—C3

LT7688

32Bit MCU TFT Controller

4-wire SPI

MSCK ——— SCLK
MSSO# |———————— > SCS#
MSDOO ———— X > SDI

MSDIQ [« SDO

f A-70LT7688J] MCUj TFTf EI p“ Of

LT76887 MCUY 2Td4Y9~ hAB 1| HYZ 1 T0A0y £My BETFTRW A "Yrpl T Al @7

oy EMy ©wé B ARAA T1 NTJ Big, LA M UJ_ LYy M1 H& TFTT ~ @A A 1
g M LT76887 MCUY 21 &Y © LT76885 | é+3i AAI3i v MCUY 2
E 8Qr B Z7 A WwEB  EFYRT Al 31 LT7688 A, Gir 3 U1 + %p TFTRI

~AANTAI T AHOL ORWKMARAAN O T3Y ZTong va LT7688 Wi ZARZ7T € q
DOW: 9; ; bXd6w@QFrWhbY{{bFK1sgi b

LT7688 'HY @I TFTW AR "Y1 Y0 A 61~ gdudT "~ &EI~ ~ MgédMdil bi
A-15 A~

LT7688_DS_CH/V1.5
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JLT7688 Uart TET WA T G | o

AWRMAT I b
A-150 LT7688 WA 1 1 h
WA VN d - W A VN 4
: : (1Byte) : : (1Byte)
£ 1. % 80h, 8Ah
pa/c» agd X ' 1 s BEh
, 8Fh WA T ©=
[ VH® 81h, 84h v o5 BFh
" gd 82h 10 DFh
6" 1 o GIFL 3 88h, 89h ) .
hT ~ A" n 8Eh -
_ MOk é Elh
&. gd D8h
- hOk é E2h
i Voo D9h, DBh h Ok
‘QE g 90h, 91h Vi h Ok é E3h
i Tof 94h, 95h Sy MOZK E4h
- 4
D i 7gd AOh, Alh hOoC¢ké E5h
a oT g
I Rz 0Vgd B4h Vo~ é E7h
Il “zg3i T gd| 9Bh,9Ch
— ho~é E8h
vT Y g BOh
Y "Y%ag, B1h Vi~ e Eoh
. f Y & "Y%og, DCh MOk e EAh
o] = .
A1 & 98h hOok ~ e EBh
hgéx % 86h vt k " é ECh
| Gex% cor??zlh WOs & EDh
G dz Ez-1-4 C2h, C3h hOs & EEh
2 Ez -
I?Z = oo Vt s & EFh
- 2 Ez-2 D1h
8" dz - MO é Foh
z Ez -3 D2h "yiE
: Ez -4 D3h hoh é Flh
13y BAh Mo é F2h
N XKW
On/Off BCh hoih é F3h
H & B8h
Wav — KT Y4 F4h
y B B9h ATy F5h
aoi A Y 9Ah / 00
- ke . © 1A Féh
Rwim |TXE »A"Ym 9Ah
LT7058 Reset LT7688 BDh
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JLT7688 Uart TET WA T G | o

AwO™ ) TFTIAA 1 @

A-160 w0~ ] TFTIAA T @

w0 "o w0 " 0 a
= \ (TFTHAA T 0 &) (TFTHA T 1)
! N ) . N 3 Al ) .
A n A ¢a |i M ZM T man CRCa |1Y2 ¢2a i m ZM i CRC2 1Ya
§ i) a
(1Bytes) | (1Byte) | (1Byte) * |(2Bytes) [(4Bytes) | (1Bytes) [(1Byte) | (1Byte) (1Bytes) (2Bytes) | (4Bytes)
ytes
D&l
. Start 80h nn CRC End Start 80h nn 3 U CRC End
A agd o
D&l
Start 8Ah nn CRC End Start 8Ah nn 3 U CRC End
Aagd J .
; X, Y, PNG,
pagd Start 8Fh nn S CRC End Start 8Fh nn 3 U, CRC End
nn
i VHO Start 81h nn CRC End Start 81h nn 3 U, CRC End
n ?i A%
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
GIFL 2 Start 88h nn CRC End Start 88h nn 3 U, CRC End
n s GIFL 2 Start 89h nn CRC End Start 89h nn 3 U, CRC End
o
hA™ N Start 8Eh 0,1 CRC End Start 8Eh 00 3 U, CRC End
4. gd Start D8h nn CRC End Start D8h nn 3 U, CRC End
ifvoon Start D9h nn CRC End Start D9h nn 3 U, CRC End
n fi \Y
Start DBh nn CRC End Start DBh nn 3 U, CRC End
oL
‘QE g, d-1] Start 90h nn ddd.d CRC End Start 90h nn 3 U, CRC End
QE -2
) g, d Start 91h nn ddd.d CRC End Start 91h nn 3 U CRC End
(Option) T
wRo L
q Start B4h nn CRC End Start B4h Nn 3 U. CRC End
9
Start AOh nn CRC End Start AOh Nn 3 U, CRC End
"o i N
Yi i 1TgQH Start AOh Nn 31h CRC End
T4d
GAi 7gaH Start AOh Nn 30h CRC End
n sr D §
r Start | Ath nn CRC | End Start Alh Nn 3 U. CRC End
& 14d
- Start A2h nn CRC End Start A2h nn 3 U, CRC End
v (o] Yi i n: H Start A2h nn 31h CRC End
T T
T
i ®ATi TN H Start A2h nn 30h CRC End
(e} na Oi
Start A3h nn CRC End Start A3h nn 3 U, CRC End
1
Start 9Ch 00 CRC End Start 9Ch 00 3 U. CRC End
" zg RWo o Start | 9ch Nz U CRC Start
3 ADI
1gd YiiTgQaH Start 9Bh |g, % IDN 31h CRC End
GAl 7TgaH Start 9Bh |g, %o IDN 30h CRC End
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JLT7688 Uart TET WA T G | o

A-150 0~ ] TFTHWAT @ o+ P

[V I m O " 0 a
L \ (TFTHA T D &) (TFTAA T T )
n R I .. R R Y. , .
; n A ¢a |Tm | 2w T CRCa |1 Va ¢a [Tm| zw | crca | 1 Va2
l 2 a
(1Bytes) | (1Byte) | (1Byte) * |(2Bytes) |(4Bytes) | (1Bytes) | 1Byte) | (1Byte) (1Bytes) (2Bytes) | (4Bytes)
EeS]
f’ f Value
Start BOh nn CRC End Start BOh 0] CRC End
q N%og, (2 Bytes) n ar nn 3 U,
Y Y9 S B1lh Angle CRC End S B1lh U CRC End
j Y “Y%o0, tart nn (@ Bytes) n tart nn 3 U. n
2 o S_Angle,
V € "Y%og,| Start DCh nn CRC End Start DCh nn 3 U, CRC End
f A_Angle
" A 1@ Start 98h nn EY W CRC End Start 98h nn 3 U, CRC End
§ Start 94h nn CRC End Start 94h nn 3 U, CRC End
l
% . Value
64 Y[ of i of YiH Start | 94h nn CRC End
O (1 Byte)
N i
. Start 95h nn CRC End Start 95h nn 3 U, CRC End
Ez-1 Start Coh nn EY CRC End Start coh nn 3 U, CRC End
Ez -2 Start Cih nn EY CRC End Start Cih nn 3 U, CRC End
& Ez -3 Start C2h nn EY W CRC End Start C2h nn 3 U, CRC End
° Ez -4 Start Cc3h nn EY CRC End Start c3h nn 3 U, CRC End
d z Ez-1] Start DOh nn EY CRC | End Start DOh nn 3 U, CRC End
A z Ez -2 | Start D1h nn EY 1 CRC End Start D1h nn 3 U, CRC End
z Ez -3 | start D2h nn EV w CRC End Start D2h nn 3 U, CRC End
z Ez -4 | Start D3h nn EV w CRC End Start D3h nn 3 U, CRC End
% %o
Start 86h 00/01/02 | CRC End Start 86h nn 3 U, CRC End
= On/Off
f EX
T~ % % | Start 87h N X, Y CRC | End Start 87h N 3 U, CRC End
13y Start BAh BL CRC End Start BAh BL 0] CRC End
A % 3y (00~0Fh) (00~0Fhy |3 *-
W On/Off Start BCh 00& 01 | CRC End Start BCh |00d& 013 U. CRC End
REP(BIt7) REP(BIt7)
H® Start B8h + WAV A CRC End Start B8h |+WAV A |3 U, CRC End
Wav S 5 3
y B Start B9h CRC End Start B9h 00 3 U, CRC End
A01 lp) A "Ym Start 9Ah 00 CRC End Start 9Ah 00 3 U, CRC End
Rwi M| T X"Ym | Start | 9an nn CRC | End Start [ 9An |3 U, CRC End
Pt Start | BEh crRc | End Start BEh 00 5/\52‘h°r CRC End
A
AA T MCU
9= v s Start | BFh CcRC | End Start I e T CRC End
Module
Info. (42)
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JLT7688 Uart TFT WA T 0 | o

A-150 0~ ] TFTHWAT @ o+ P

WO 7T m O " 0 a
= \ (TFTHAA T D &) (TFTHA 1 1)
n N | LT Y , .
; n A ¢a [Tm | zwm . CRCa |1 Va2 ¢a |Tm| zw | crca | 1 Va2
i 2 a
(1Bytes) | (1Byte) | (1Byte) * |(2Bytes) [(4Bytes) | (1Bytes) [(1Byte) | (1Byte) (1Bytes) (2Bytes) | (4Bytes)
ytes
z I 2 R
i Start 8Bh CRC End Start 8Bh 00 3 U, CRC End
>
LT7 Reset
688 Start BDh CRC End Start BDh 00 3 U, CRC End
iy LT7688
e Start DFh nn XY CRC End Start DFh nn 3 U, CRC End
| Start EOh nn CRC End Start EOh nn 3 U, CRC End
MOk é Start E1lh nn CRC End Start Elh nn 3 U. CRC End
h Ok é Start E2h nn CRC End Start E2h nn 3 U. CRC End
Vt h O
K & Start E3h nn CRC End Start E3h nn 3 U, CRC End
=
MOZK Start E4h nn CRC End Start E4h nn 3 U, CRC End
hod k e Start E5h nn CRC End Start E5h nn 3 U, CRC End
Vt h O
¢ I; 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
hO™ é Start E8h nn CRC End Start E8h nn 3 U, CRC End
Vi T é Start E%h nn CRC End Start E9h nn 3 U, CRC End
v Ok
y T Start EAh nn CRC End Start EAh nn 3 U, CRC End
e
f h Ok
E c T Start EBh nn CRC End Start EBh nn 3 U, CRC End
=
Vit K
L. Start ECh nn CRC End Start ECh nn 3 U, CRC End
e
MWOs é| 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
Vi s @& Start EFh nn CRC End Start EFh nn 3 U, CRC End
MO é] Start FOh nn CRC End Start FOh nn 3 U, CRC End
hOoth eé| Start F1h nn CRC End Start Fih nn 3 U, CRC End
MOiK é] Start F2h nn CRC End Start F2h nn 3 U, CRC End
hOi e Start F3h nn CRC End Start F3h nn 3 U, CRC End
kT y Start F4h nn CRC End Start F4h nn 3 U, CRC End
AT y Start F5h nn CRC End Start F5h nn 3 U, CRC End
i 4 Start E6h nn CRC End Start Fé6h nn 3 U, CRC End
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JLT7688 Uart TET WA T G | o

A RS-232(UART) @

3i oM al 3— UARTWZEe | ~UumA LT7688mARHI ~ T MM zM |
M3 A v Ti 1A Byte@ ¢ 2dedhmwOXAAl 2A Byte @ CRC1 4 A Byte @i 1 Y e d
hw OxE4 Ox1B Ox11 OXEE 1t “Ym3 Uf Abi ¥

A-160 AT D a1 M3

¢ a T m M T M37A | CRCa 1Ya2a
OXAA OxE4 O0x1B 0x11 OxEE
1 Byte 1 Byte n Bytes 2 Bytes
€ 1 Byte( € 4 Bytes(

WERp® 3iv@MAIE&T 3—Ymeh WheZ 10ABytez Ut YO €2 m
ZM 3 2 CRCA 1Yai1 M AByti ¢atrtaofetr Ao Y MsAT ZM
MthAet AWAR™E J' @3 21 M4 JUAT CRCAI wo T 4A Bytes®i 1 YAy

—

A-17T0 A T v 3
¢ A T m L 3 a CRCA 1 Y 2
1Byte
0x00X "E H "Ym

T Yib | 0x01X W &YV Q OXE4 O0x1B
OXAA 1 Byt (1 Byte) = 2 Byt Ox11 OxEE

e e 2xj e Y es X X

¢ 1 Bytel Y Yy 0x02x j énp M y

0x03x “Ymy Flash J o, € 4 Bytes(

0x04x CRC > *
0x05x Flash"'QQa W

pHwER iz UJd _ AL ZNpe P"YrbCa'b j 2@ o1 bi ToLV®ICh"Y,T2Z N IH
N 9Bh"YmT2NTIh g% IDN 13y BAhW'YmT2NTH 0x3y Wav'HQ® B8h"'YnT2
NTh WAV AN nH 8Dh"YmT2ZN&@8ABytesih H 3U v 51 BFh"'YmT2ZN G 47
A BytesTh wZR3 U 4 va LT7688@EmMARZT & q

LT7688_DS_CH/ V1.5
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JLT7688 Uart TET WA T G | o

1. Q 3MjtH
11 Q 3M

LT76887 ©@H 3Nbi g 1-1A" 1 MCU ~ Y0 "~ N20 @ 32KHzO 23 2
An @ 4" H 3 € 72MHz, 128KHz 1 TFTi % y0O v 10MHz O > 3
A PLLD 1 TaAH 3N @ * MCUG 4 PWM |, f1 &g b PWMI[2] Z1 &
T A v 10MHz O 2 i g 1-2A"

32Bit MCU
» 32K X Internal Clock
15p‘T' .
o | Tammz [
= L 72MHz
1 — 128KHz - LowSneed
812MHz PWM1[2]
TFT Controller
PLL Block
220 CCLK
—VVyv CPLL —— To Core Logic
% 1MO MPLL To Display RAM
PCLK
PPLL » To TFT Driver

f 1-10LT7688 Q 3 M1 &f

LT7688_DS_CH/V1.5
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JLT7688 Uart TET WA T G | o

32Bit MCU
- = Internal Clock
llSpl 32K Hi Speed
= | L 72MHz H——>
32,758"'2—(159_1_ 32K XO 03¢ - Low Speed
. — 128KHz +——
TFT Controller
PLL Block
Xl CCLK
_T_ ° CPLL — To Core Logic
J_lSp 1MQ MCLK
= OSC —p -MPLL — To DisplayRAM
10MHZ-(15pE X0
T PCLK
* - PPLL > To TFT Driver

f 1-20 TFTG géavy 10MHz = -

MCU G 32KHzO W Yéd21 ! QARRICET | M4 H ! @1 72MHz = [

ai @ 128KHz H = 4 A va LT32U02 | W3 Zt éq
LT7688 WETFTi ~ w i Q1 1 & g&° 3APLLD 1| & 34H 3Ny
A CPLL Xf1 CCLK®& MCUiI £ BTEA™H N gA"H & E DMA A "H&ET
AMPLLYX f1 MCLK Qwé N 1~ né/fEr
APPLL xf1 PCLKwé& LCDRWEGTA '
3APLL , ' T+ TFTi "y 347 NOEPLLI &% h1 Fourmy 4 ©BEPLL
"1 T3 Amy

Four=XI*a N/RB 6 OD

XIT g TFTi  wr@d /H 3N v 3 ' XI/Rj m: 1IMHzi 6w IMHzI R
[ v %' € InputDivider Ratio 1k’ 2~31 e 10DV | W %' & Output
DividerRatio 1 ' @ & 1 24&fi 41 Ni Feedback Divider Ratio of Loop | Hi9 A bitsi

QOk:T: 2~511 6

LT7688_DS_CH/V1.5
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JLT7688

Uat TFT MA T 0 T o

1-1c0 PLLLEg Ha 1B
. Input Divider . Feedback Divider
R[4:0] Ratio a R R Ratio o Nf3
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 PLLLEpF Ha 2B

OD[L:0] Input Dol(vggrBRatlo
00 1
01 2
10 3
11 4

@b XIT 10MHz1 R[4:0]is01010& M 10 1 N[8:0]is 100000000 £ My 256 1 OD[1:0]
islle Th 41 WX

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

LT7688%G3 4 H 3N C L WX

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

W TFTR @b h8QT TFT: &2 ~ wa |l ~ WiPixel Clocke PCLKZ | + %' @9QT 0
BIPCLKHG& | e hi1 39ti ©@ _ h CCLKmb MCLK®GE

LT7688_DS_CH/V1.5
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JLT7688 Uart TET WA T 6§ o
Ot Panel” ' znj a1 Y%A PLL | & Four hj a1 @ 640480 Panel® ' weel
b* TFTR®b & PCLK=20MHz!1 , ! @ 'O MCLK=40MHz | CCLK =40MHz Y
R PLL . /Bl @€+ hbix

PCLK =Xl*e N/RZ 6 OD REG[05h]x OD = 11b, R = 01010b
= 10MHz*& 80/107 6 4 REG[06h]x N =01 010000b
= 20MHz
MCLK =Xl*e N/RZ 6 OD REG[07h]x OD = 11b, R = 01010b
= 10MHz *& 160/107 6 4 REG[08h]x N =1 0100000b
= 40MHz
CCLK =XI*e N/RZ 6 OD REG[09h]x OD = 11b, R = 01010b
= 10MHz * ¢ 160/10 6 4 REG[0Ah]x N =1 0100000b
= 40MHz
@ 800*480 Panel ' wweelbt TFTReob d 4 PCLK=25MHz, . ! @ O MCLK
= 50MHz, CCLK = 50MHz1 @R PLL . /bl &% Hhbi X

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

MCLK =XI*e N/RZ{ 6 OD
10MHz*¢ 200/10¢ 6 4

50MHz

CCLK =Xl*e N/R{ 6 OD
= 10MHz*¢ 200/10¢ 6 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
1-3c0 PLLLEg HT £
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
100
1. | é+ R[4:0]®6©0 22| é+ OD[1:0]
2. ERWPCLK 9 nm2aw: 8MHz HIT 1 h R=41 OD=2

LT7688_DS_CH/V1.5
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—_—C3

O

12 tH
LT76886# 4 0 &) 5A1 TAJAGMCU3 TFTi ~ # @Rs 820 Akuy v
H 3 Teygta " iwvyg s da9dey T mMCU: @ gyWwAI T 4 A

v O LT32U02 T W3 Z71 €q

i 20 Ak ¥ ye Poweron Reset{

T v &y 333N g External Reset Pin

T T ¥ Y € Software Reset

T Ci & y e Watchdog Timer Reset (

i 2aedv ye Programmable Voltage Detect Reset

121 - |fart H

LT7688 5 @EMCU 3 TFTi * @®Rs " A H ¢ J PORe Power On Reset{ 2 | h

F1 A3L0@H3INI ! @ RSTR#A G . v 2 1 a@ QAMA EV42390
€33VZkOHI ; ¢#ygNkot g 20Mh1 CBT 256 A0 ' &£ OSCZ H
e(]

122 vt H3M

LT7688 ® 2 Av ®y 3N | RSTI#® TFTi = w G y 3N | RST2#% MCU Gk y
3N v vwy3zN RSTI# @ LT7688m° dAdafi v &y3No Mhe N 256
A0 H £€0SCZéh 'H 1 MCUpAD h LT76886 1 Zs1 "6 é+ STSRuE
bitl - TAWAT &Y g1 @ 3 LT7688°  Jzz2p* W "6"

RST#

OSCCLK [ [ {1111ttt

——————— 256Clocks ————|

f 1-20% H3 M

123 T! H

b MCUMTFTi = v @i &+ REG[00Oh]bit0 = 3, 11LT7688N h T ¥ ye Software
Reset{1 T4¢4yEhvy LT7688s @' 6 1 THl &+ 8&jh &eai [ v
y H& ¢ REG[0Oh] bit0 CGhs 0 w0
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Uat TFT MA T 0 T o

2. AOj 100 A

21 w0~ MCU 0 A

LT7688 b3 i M1 MCU 3 GMA G 241
T W@ 7T 4! Qv a LT32U02
l 6272 LT76887 MCU Y

AT UART

A1 D AT USBi # 1

.......

F W3 Zréqual £ oy aMy @i iy T
A A1 Oy" £My CxO8 HQEAA VL dr e T

MCU/_ LA LT7688
RX |« XD
X »| RXD
op | | op
bM : ; DM

f 2-10j ®w0~ MCU" 34§

22 MCU®" IOD A

LT7688 Gi MCU ¥e wé
N3 AL 4A PWM 3N

A0l AL b gt &
Ri &1 g
GPIO A7 a 'HPinbe M mLT32U02

4 Al va

I YO 2AWO i £1 6AAA3
MCUGH é77 hi O ! QAR"
LT32U02 f W3 Z71 €q

v

¥ ¥ v

A

MCU TFT Controller
AIN([3], INTO[3]
»| AIN[4], INTO[4]
INTO[2] GPIOC[0]
INTL[1] GPIOC[1]
| INT1[4] GPIOC[2]
INT1[7] GPIOC[3]
GPOIOC[7], PWMIO]
- PWMO[0] PWMI1]
« PWMO[1]
« PWM1[2] GPIODI[6]
> PWM1[3] GPIOD[7]
f 2-20LT7688J] MCU 4+ 0 » IO0A

LT7688_DS_CH/ V1.5
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23 TFTO p* 100 A
p TFTi ~ #» g Cxé R GPIOI £1i gt £ 1! QARMCUI £@a g1 W PR GPIO

i £ { mOHi 3NHpOy1 vai 2-1"A" 1 E®p PRPi 3N T BHeT £
T

2-16GPIO0Aj cHUO 3Mnhi H

GPIO D A LB 3 M
GPIOC[7] PWM][0]
GPIOC[4:0], { SFCS1#, SFCS0#, SFDI, SFDO, SFCLK }
GPIODI[7:6], { PD[18], PD[2] }
PR GPIOI £T hw . &7 21 @3 . QQ&aT n JQQEWTFTI  *+ | &*

REG[FOF6h]I v GM 11| &+

LT7688_DS_CH/V1.5
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24 TFTO g PWM D A

TETi " v gy & PWMI T 1 Xh & 2A PWM . x PWMO PWM1 TFTi = * g

9 ® 2 A 16bits B Q+ Timer-0> Timer-1t TOAwM~ PWM® = T8 @ PWMO w

@ pAT 0o X J Timer-0 "Ql €+ & REG[8Ah-8Bh]1 TCNTBO{ 3 Timer-0 Q%
| &+ ¢ REQ88h-89h]1 TCMPBOJZ1 k 0 PWM 1 { @ | Timer-0 Q" h%t  TCNTBO

W61 X9+t PWMClock @ h ' ADi "Q E Timer-0 "Q+ i "QuEi& w’s TCMPBO| é

WO HPWM 8 ho A1 8T PWMOb' 5 w08 &l & Timer-0 Qv 8t h

AT Q E Timer-0A AT Q> OHhf1 AAL PWMOt+ S @ y O @ Hhs 0T

| &% TCNTBO®®1 6T 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 2-30 PWM | Ef

1 @i DA @ | PWMO @EDuty” f: % | &+ & REG88h-89h], TCMPBO]Z | @b y
* PWMOFf1 A nDC y@Edait EPWMO D AwOly f4 @M@da |
y TCMPBO®S 2 eQEPWMO D hwLiy f1 @M@Ia 1y TCMPBO

68 n e

v
I

| Y©®§ REQ@86hle PCFGR @ 0T 1 {0 Ak Timer-0W3 0¢ hs 0 1
TCNTBO@O 1 + %b * p Timer-0M:> 0 MCU w™ TCNTBOGT TCMPBO @6 |
Q@f 1 ja Duty@Wod PWM L3

ou

LT7688_DS_CH/V1.5
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241 PWM QZ Y|

PWM @ QW H2[ s CCLK Timer-0= Timer-1@iHz ¢ + | &+ PSCLR REG[84h]C
“ iy

Q74 = CCLK/ o Prescaler +1 B
& ° Timer @iClock W' Rs &3 | &+ ¢ REG[85h]" R 1 Y%A Qv & w1 @f 1

49§ a bE 'Ox1l 1/2 1/4 1/8 ab | &+ REG[85h]bit[5:4]=10b 1, Timer-0
i "QClock= Hz9 /41 vao ~ | &+ REG[84h] /b REG[85h] i

242 PWM _ 3M

PWM ~f Lev O @ hdho >WaHI>WI b' i PWMOI X H s 0 [
1] &+ REG86hle PCFGR @ihitl=01 3 y B Timer-0 Qi | & » RE@G86h]e PCFGR
®ibit0=01 b Timer-O<TCMPO_, . 6w 2 Wi b Timer-0>TCMPOI1 , . &m

HoWed r'y W ¢ PWMOGE _ | @d* PCFGbhit2 h . &r’

a

%V | PWMO= PWM1T{ Hip @ _ Oy1 E' @QY®RTOHT A1 val é+ REF85h]
& PMUXR bit[3:0] @i

2-20 L Ep REG85h] Q

Bit Q
PWM-1n 4 Ha PWM[1] Function Control B
Oxbx PWM[1] . v 4 * %oe Scan FIFO pop
ai néén . b
10bx PWM[1] . PWM 'Q+ 1@leé &7 PWM
3-2 Qv OGwr - Leé e dead zone A&l T
11bx PWM[1] . Oscillator U ' £ OSCC
b* 0y TEST[O] & Hight . PWM[1] Nhi RWE®
OB
PWM-0n A Ha PWM[0] Function Control 3
10 Oxbx PWMI[0] w GPIO-CJ[7]
10bx PWM[O] . PWM Q¢ 0
11bx PWM[O] . ¥ 4
PWMO= PWML D @ &1} . 1« %u i PWML | | © PWMO B h /bi 1

ET ET PWMOGEr b T Hy

LT7688_DS_CH/V1.5
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PWMO

PWM1

f 2-46 PWMO U PWM1:':

" d PWMO= PWMl1aH &1 &>l zA @wh LT7688 wé

apePRZ1i
" TnNHzi 1+ A PWMO > PWM1 aH 6H 1 ' n | é&w REJ87h]
€ DZ LENGTH | hx
PWMO
PWM1 — [
BB
f 2-50 PWMO v PWM1:': L UNWUQZ

LT7688_DS_CH/V1.5
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A~

25 @& 1 évwA0-4

LT7688 TFT L "HYD® 256° 65K° 262K° 3 16.7M° € R EZ 1 T 1 Diy

e QQbi x
Albpp xDb¥ € 1bit/ 4 v
A8bpp X E® RGB3:3:2 1byte/ iV C
Alebpp x E® RGB5:6:5 2bytes/ i V
A18bpp X E® RGB6:6:6c 3bytes/ i v & T 4bytes/ i v

.......

@i N3 29 8bits 16bits QQ1 pl ~“ Ee RGB j @ Ey i @QQn" f A

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

2-30 8bits € lbpp c 1 4 &

Order Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
1 P7 Ps Ps Pa Ps P2 P1 Po
2 P1s P14 P13 P12 P11 P1o P9 Ps
3 P23 P22 P21 P2o P19y P1g P17 P16
4 Ps1 Pso P29 P2s P27 P2s P2s P24
5 Psg Psg Ps7 Pss Pss Psa Ps3 Ps2
6 Paz Pas Pas Paa Paz Paz Pa1 Pao

2-40 8bits € 8bpp 4 & a RGB 3:3:2

Order Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1
2
3
4
5
6

Order Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
1
2
3
4
5
6

LT7688_DS_CH/V15
|
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2-60 16bits € 1bpp c1 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 Ps Ps Pa Ps P2 P1 Po
2 nfa | nfa|na|naj|na|na|na|na]|Ps | Pua| P | Pa2| Pa| Po| P Ps
3 na | nfla | nfa| na|na|na|na|na| Pa | Pz | Pa | Po | Po | Pis | Pz | Pis
4 nfa | nfa|nfa| na|na|na|na|na]| Pa | Pwo | Pxo | Ps | Pz | Pos | Ps | P
5 na | nfa|na|na|na|na|na|na| Ps | Ps | Py | Ps | Ps | Paa | Psa | Pa
6 nfa | nfa|na|na]|na|na|na|na| Pa | Pw | Ps | Paa | Pz | Paa | Pax | Pao

2-70 16bits € 1bpp c1 4 & -2
Order |Bitl5 |Bit14 [Bit13 |Bit12 |Bitll |Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 Pis | Pua | Pz | P2 | Puu | Pwo Po Ps Pz Ps Ps P4 Ps P2 Py Po

Pai | Pso | Pag | Pas | Poz | Pas | Pas | Paa | Pas | P22 | Par | Pao | Pio | Pis | Piz | Pis

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

Ps3 | Pe2 Pe1 | Peo | Pso | Pss | Psz | Pse | Pss | Psa | Psa | Ps2 | Psi | Pso | Pag | Pag

P79 | Prs P77z | P | Ps | Pa | Piza | P2 | Pir | Pro | Peo | Pes | Ps7 | Pes | Pes | Pea

ol |bhfw N

Pos | Poa | Peza | Po2 | Pox | Poo | Pso | Pss | Ps7 | Pss | Pss | Psa | Pss | Ps2 | Ps1 | Pso

2-80 16bits € 8bpp 4 4 -1a RGB 3:3:23
Order |Bit15 (Bit14 |Bit13 |Bit12 |Bitll |Bit10 | Bit9 | Bit8 |Bit7 |Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

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

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

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

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

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

ol |hfw|N

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

2-90 16bits € 8bpp 4 4 -2a RGB 3:3:23

0" X%V A DA -1 WA -27 1 | &4 REG[02h] @EEbit[76] T ht val én

LT7688_DS_CH/V1.5
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2-100 16bits € 16bpp 4 & a RGB 5:6:5B

Bit1l4 (Bit13

252 i "QWwa Opacity BT & A'Oa aRGBpB
LT7688651 & o /Fr al @k ABI4096° A 0L ®] " ROE64° w0
QI ~© ° | Zr p OSD OnScreenDisplay @ { i 1+ Xh £ JABWAAZET | T

Aa® " @i M%6

2-110 8hits € 8bpp 4 4 a Index 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 a-® a-? Index color of pixel 3
5 ag® ay? Index color of pixel 4
6 ai® | an? Index color of pixel 5

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

2-12c 8bits € 16bpp 4 4 o RGB 4:4:4:4 B

adaatalx 0A 100%! 1A 30/32 1 2A 28/32 1 3A 26/32 1 4A 24/32 1 & b |
12A8/321 13A 6/321 14A 4/321 15A0.

LT7688_DS_CH/V1.5
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2-130 16bits € Index 4 & a Index2:6 B

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

aca’x 0A 0 1A 11/321 2A20/321 3A 100%

2-140 16bits € 12bpp 4 @ a RGB 4:4:4:4

Order |Bit15 |Bit14 |Bit13 (Bit12

1 Ao® | Ao | Aot | Ac°
ad | a2 | at | a®
a2 | a2 | azt | a°
as® | as2 | ast | as’
A | as2 | ast | aL
as® | as?2 | ast | as®

ol |bhfw|N

adala’tady 0A0 1A2/321 2A4/321 3A6/321 4A8/321 oo 12A24/321 13A 26/321 14A 28/321 15A 100%.

LT7688_DS_CH/V1.5
______________________________________________________________________________________________________________|
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Uart TFT AA 1 0

1 o

~ P

3. 6" J]

LT7688 5 41 ~ 51 & € DisplayRAM Z | MCU

"YmNT ~ BQQe g

I~ né1 LT7688 5

hj A nl ~ geée@l ~ Q0 TFT ow 1 TFTRT o Xg 2 al ~ngék &% nm
AHYS®E ' 3 gPQ ORI LT7688 ATHY®I ~ gé k w 128Mbits 1 ATHYDEH ~ 5 é k
'3gPQ bi AT X
3-10LT7688 yMj &~ JJEK | B
A . ¥ 1 @& 5 AN
o 8" NEK . fp AN
(Max.) (Max.) (@Max Color)
LT7688 128Mb 1280*1024 262K 6

LT7688a Wi ~ et
3]

i SDRAMe Synchronoue Dynamic Random Acess Memory |

p MCU&nT ~ pé IMCUo | QFr Wil ~ngés h™ wiE &Y Dpi ha b
:
A h| é+ REG[EOh} REG[EOh]T 11 he& @i ~ngééA1 T héo Bt ha
ht d, XI ~aWsgu ¢ viMd 11V 11-6@
A  h| &+ REG[Elh] REG[E2h] REG[E3H} Y U h CASa _ A M1 % i SDRAM
A H ®m64msi T héa ot ha hit viv 11y 11-7G5 J
A h| &+ REG[E4h]bitOw 11 ADI ~gé& Dpl n
A nl &+ REGI[E4h]bitOI b wd& 1o DpHa&

LT7688_DS_CH/V1.5
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A~

31 & JJEvAOI &

v

Qépl -~ pétEigd QQhoQj a WiEy e lbpp 8bpp 16bppl 1 @ 2 @in°" 7 Aé
@ + %MCUpR giQQH 8 RT A" 1 i° 7§ 1 8/16/24bpp ©iRGB'QQ
n"rAX

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

LT7688_DS_CH/V1.5
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3.1.3 Index 3 i QW ) 7A"OCI aRGB 2:2:2:2 3
3-40 Index 3 i QW& AOa 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%

3.1.4 12bpp 31 QWwd  AOa aRGB 4:4:4:4 B

3-50 12bpp * i QW& A'Oo aRGB 4:4:4:4 B

Addr  |Bit15 |Bit14 |Bit13 |Bit12
0000h | @c® | @ | aot | 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

LT7688_DS_CH/ V1.5
I
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?
4. LCD
LT7688 "HY 16 18bits RGBi1 # —1 j 1 16bppe RGB 5:6:5 & a1 8bppe RGB 3:3:20 @Y
y 1@ P RGBi £N3N ~ TFT —i @ o0+ LT7688@iLCDQQ41 MZ RGB®EQQ
bi A1 MCU! @ | &+ REG[01h] ©ibit[4:3] = h 16bits &1 18bits

4-10 Ad TFTOA| z RGB" AO

Ad TFT-LCD D A

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

€ 16bits € 18bits

PD[2] GPIOD[6]

PD[11]
PD[12]

PD[14]
PD[15]

PD[18]

PD[19]

PD[21]
PD[22]
PD[23]

LT7688_DS_CH/V1.5
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LT7688 TFT Panel
PD R:G:B > R/G/B
(16/18)
HSYNC »| HsynC
VSYNC »| vsynC
PDE » PDE
PCLK » PCLK

f 4-10 TFT-LCD RGBO A

g 4-17 LT7688 .~ TFT-LCDGRGB3Ni %£g1 g 4-2T 3N Hz g1 ~ i GEPDQQ4 v
©&" PCLKRW'E®H 3N VSYNC/ ~2¢ 3N HSYNC:Wa ¢ 3N RWQQAE 3N

PCLK@ ' 1+ REG[0O5h] [06h] A hi1 vav 1.1 3V 11V ©E) &+
— vPW —>|<\ﬂ>|<— VDH ———sfe—— vsT —»|
VSYNC —— i
HSYNC B O | | R [
PD (Line#tny—————— ---—-- {' Line #1) line #ny————————— -

PO A R ) S

HsYNG [ ] i
I< HPW >I< HND >I< HDW >I< HST —’|
e JUUUUUUUUUUUUUL. JUUUUUUUUUUUUU UL
PDE | |
PD { Line #1 RGB Data )

f 4-20 TFT-LCDO A QZ §

LT7688_DS_CH/V1.5
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~

5. a n4/

51 @& Ya ColorBar B &

LT7688 w& Ef ¢ ColorBarZ 1 ~ 111! @Yl ~ 4 /Er 1 a HE i X]| T
“~né '@ hl é&* REG[12h]bit5=1 |

#1 ~ #3277 ER 212 E AR(00h), G(00h), B(0Oh)
#33 ~ #6417 ERE21% 2 AR(00N), G(00h), B(FFh)
#65 ~ #9617 ERE2 1% 2 AR(00h), G(FFh), B(OOh)

#97 ~ #12877 BB IR EAR(O0N), G(FFh), B(FFh)
#129 ~ #16077 s 1% 2 R(FFh), G(00h), B(00h)
#161 ~ #19277 i 218 2 HR(FFh), G(00h), B(FFh)
#193 ~ #22417 B2 1% AR(FFh), G(FFh), B(OOh)
#225 ~ #2561T EREEI% T AR(FFh), G(FFh), B(FFh)

(EBEBLF8MERE)
BFE—

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
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LT7688 74 2DNee A'HeBTE | ' Qut Nnee @' p'YANeQQJT. PR €
"HAA | LT7688 7] @BTE 7' @O" e §1 | QUp MCUBEN 2 + % AY 5 |
BTEGEH T /b "HA WA

p /AT BTEI T e | A1 G0 "O"Yh @ BTE'THA WA w2 HA| @8 1 v ai "a
M?:j a @izt 1 LT7688"HY 161 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

®eX
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[91h] bit[7:4] 16bits A"O 8bits A0
0000b BitO Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5
0110b Bit6 Bit6
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7-30é1T YR &daA+p

ROP Bits _ Start Bit.Position for Color Expansion
BitBLT operation code = 1000/1001/1110/1111
REG[91h] bit[7:4] 16bits A"O 8bits A"O
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! @ hédyY@igésxt g/ n ROPI T 10 X"Yh [ nijy

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

A sSiwis 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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Blink Time a secf3 = BTCR[3Dh]* a 1/Frame_Rate (3

T g% % #0HeeDAl X %%H Jhy D pwe A JE G

IS — im0 TFT LCD EEINER =3

A X v Wjkw

dEx % Q@ | &4 CURHS REG[3EhK /» CURVS REG[3FhK = h ¢ /Ky a
HE Ex %8 ¢ Ky COhprp 3 ET ¢ (2 ¢ REG[CDh] bit[3:0]Z & @ 1 * WI ~ i % %o
Ky!' @ R1~320dPaET GEP2 1T Hl x %KY /b yNhaUQpz i
Gt W [ GEEx % hyx

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

n| = =B

1 pixel 2 pixels 3 pixels 32 pixels

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

» =» =N

1 pixel 2 pixels 3 pixels 32 pixels

f 8-100 %X " Wj kW

LT7688_DS_CH/V1.5
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88.2 f EX

LT7688 @50, & % %ok 32%32 G 4 &1 G¥%AGM I T 2 A bitt 11 "YA#hY * 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”

t %ps & AQéx%H  256bytes 2 n  LT7688 & 4A Q& 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

Byte Data
0
1 0 O 0 1
2 0 1 1 1

254
255

f 8-11cf EX T A&

LT7688_DS_CH/V1.5
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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

LT7688_DS_CH/V1.5
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9. m4 a > M a Serial Bus Master

91 &aoa
LT7688G#TFTi  # A | " We®nad n3zilnevi 3 @waiip=oy 3/ n
WGy T al 3/ ne p D 11 pA H +E Uép éali 20t
[ T %I T @p PWMO] Adi i A 1OKtLEE Ty 1+ oy AT
~ 1T8h Al eEnablelt bg 9-1A" 1 p%!I T Al W éi LT7688A ¢ hs
VE ~  &ABN2M HRJIE | CBTE  EXITYmEG hOE'Ym + ¢ 8! @
N3i r+v @3/ne A T~ 11 " Y2 ml ~QQo ép 2aGi éa
A T71 1 we™ Y 129 "Ymt "Yul T bi X
LT7688 Serial Flash
SFCLK CLK
SFDO DI
SFDI DO
SFCSO# csi
VDD
10Kohm
PWMI0]
f 9-1lcd0a nAv H
9-1012 &a0a nAl T
No T ™ i ™ 7Q T ™ Wo 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

LT7688_DS_CH/ V1.5
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di T Mo
A Exitinstruction o EXITB E00h | FFh | Undefined instructions
AYml ©T A T 1T XANi  T©TAv MCU
A NOP instruction o NOPB EAAh
AN hYYyM 1+t @E T A'Ym
A Enter 4 -Byte mode instruction o EN4BP EB7h
A"Yrp' H LT7688 ) @F / nw My @ €@ 32yGEgx HRQQ 11! @
Erp #@ijéi e 128MbZ 1 + W LT7688 ) ©F I nv  Mv £ © y Gl X
6w 24bitst + %/&ET 2 & Ho Q@%'Ym'Yh @®sYA|! @ ., 32bis
€ dbytes? 5 x WA "E . 4bytes WA 'Ymhe EX4BL . T4 Y K
A Exit 4 -Byte mode instruction o EX4BB EESh
AYBE | @ . & 4bytess x ¥WA+ ¢ 3bytes 5 x WA fi . 4bytes s x W
Al M é&@iiénNhT 24bitss x ? n
di i Mo
A Load repeat counter instruction o REPTB E 20h + param|[0]
vQw Abyet AviQ3 T & Qv 61! @mDINZYBA
A Fetch attribute instruction o ATTRPB E 30h + param[0]
Yrpo v Qe A bytet  AYmAET gb MY Zpi o vw@é n &1 v QU _bix
_bit[3:0]Xi SPI hvi w1l @i Q44 't R E®ESPI ! 67 0

Fsck =Fcore/[ o Divisor+1 [ *2]

_bit[4] X [CPOL,CPHA] T J¥WA O héy3yl wA 0 hoey4yl wA3
61 167 wA 3

_bit[5]x T h © SFCS[L:0#™ BH &T Yw>A O > WH £tCSHZ 1 H&Y3ym

AAMAE "1 héwmY4yl 8AML ! 67 8AVL
_bit[76] xT M QQ 1 bA Dbt h 49MeQ héo 1 2 3MZ0 8 16
24 M- QQ Ow Ol b Mv QT ~ &® n"Y,pMZ 03ht TE®, MZ’
0Bh

A Status read instruction a STSRB FE 10h + param|[0]
Yrpo v QT 17 ntomE Nt 6] T Qwé&I yw A n'YmNh 4 E

LT7688_DS_CH/V1.5
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A Command write instruction o CMDW ( E 11h + param[0]
“Ypo @v 'QNh  CMDW *~ 3, LT7688 A

A Dataread instruction o DATRPB E 12h + param|[0]
B n Q61 b T wWOm Q6j a1, %Yph 4 "E

“Yrpo v Q

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]
“Yrho Gv Q3 ~0T & 28bits §x3 Ut QB param[3] T § X [27:24]1 param[2]
T 5% [23:16]1 param[l] § x [15:8]1 param[0] T s X [70]t RE @1 i A"YiseNhT p
AYh®iI'Yh § X

A Decrement & Jump while not equal to zero a DJNZ instruction E81h + param[3] +
param[2] + param[1] + param[O]
"Yrpo v 'Q3~071 & %28bits 5§ x 3 U1l QB param[3] 1 § x [27:24]1 param[2]
T §x [23:16]1 param[l] § X [15:8]1 param[0] T § x [7:0] b "' Q" w2 0. i A"Ym
Big x hT ~ " "Yrps x +51 ¢ | i A"YmBs x h1 p v 'QA"Yh @éig x

RA ¢yao i A T~ 1T h MLT7688 & Gk A SPIi £& rm1 & 0000h ~ 0007h ~ 8
Abyteo T 094k/ :5k/ ::k/ 96k/i1 b ké 95k/wyepgknuig: kb
x NhT € 0008hg 1 ¢ hN3i T+ v MCU LT7688s @& / N+ xo y Gig x
0008h ADE "Ymyt b* & =~ EXIT'YmG ' hOG@iYmé hNi  I'' v @@@MCU Q@i

W AKX "YOEFlash(0x200§ x )1 n & 1024*768 Giig,dp LCDRi 1 ~ @ a

/I Addr: 'h0000
61 72 77 63 77 62 78 67 111D

/I Dp PLL

11 05 13 8A /I REG_WR ¢ 'h05,’'h8A Z b | &+ REG[05] =~ 3, Ox8A
11 06 13 41 /I REG_WR ¢ 'h06, 'h41

11 07 13 8A /| REG_WR ¢ 'h07, 'h8A

11 08 13 64 /I REG_WR ¢ 'h08 'h64

11 09 13 8A /I REG_WR ¢ 'h09,'h8A

11 0A 13 64 /I REG_WR ¢ 'hOA, 'h64 C

11 00 13 80 /I REG_WR ¢ 'h00, 'h80

11 01 13 82 /I REG_WR ¢ 'h01, 'h82

11 01 12 82 I/ REG_WR ¢ 'h01,'h82

LT7688_DS_CH/V1.5
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11 02 13 40 /I REG_WR ¢ 'h02, 'h40 ¢
AA AA AA AA /I M"Yy

I Dpl~ne

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 ¢ 'hEZ2, '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

/' J LCDR

11 10 13 04 /I REG_WR ¢ 'h10, 'h04 ¢
11 12 13 85 /I REG_WR ¢ 'h12,'h85 C
11 13 13 03 /I REG_WR ¢ 'h13, 'h03 {
11 14 13 7F /REG_WR ¢ 'hl4, '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 ¢ 'hi1B, 'h02 {
noJ30E

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 {
11 25 13 04 I/ REG_WR ¢ 'h25, 'h04 C
11 26 13 00 /I REG_WR ¢ 'h26, 'h00 {
11 27 13 00 I/ REG_WR ¢ 'h27,'h00 C
11 28 13 00 /I REG_WR ¢ 'h28, 'h00 {
11 29 13 00 /I REG_WR ¢ 'h29, 'h00 ¢

AA AA AA AA  // M"Y

/I 1zag

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_WRe 'h55, 'h04

LT7688_DS_CH/V1.5
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I d501~

11 56 13 00 /I REG_WR ¢ 'h56, 'h00

11 57 13 00 Il REG_WR ¢ 'h57,'h00

11 58 13 00 /I REG_WR ¢ 'h58, 'h00

11 59 13 00 Il REG_WR ¢ 'h59, 'h00

11 5A 13 00 /I REG_WR ¢ 'h5A, 'h00

11 5B 13 04 /I REG_WR £ 'h5B, 'h04

11 5C 13 00 /I REG_WR ¢ 'h5C, 'h00

11 5D 13 03 /I REG_WR ¢ 'h5D, 'h03

11 5E 13 02 /I REG_WR ¢ 'h5E, 'h02¢

/I J DMA x FLAHSe QQ 1T ~ pé

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, 'h00¢

11 BF 13 00 Il REG_WR ¢ 'hBF, 'h00¢

11 CO 13 00 IIREG WRe *k F3/ ¥k33

11 C1 13 00 IIREGWRe*kF4 /lyk33

11 C2 13 00 Il REG_WR £ 'hC2, 'h00 ¢

11 C3 13 00 /I REG_WR ¢ 'hC3, 'h00 ¢

11 C6 13 00 /I REG_WR £ 'hC86, 'h00 C

11 C7 13 04 Il REG_WR ¢ 'hC7, 'h04

11 C8 13 00 /I REG_WR £ 'hC8, 'h00 C

11 C9 13 03 /I REG_WR ¢ 'hC9, 'h03 ¢

11 CA 13 00 /I REG_WR € 'hCA, 'h00 {

11 CB 13 04 /I REG_WR ¢ 'hCB, 'h04¢

11 B7 13 CO /| REG_WR ¢ 'hB7,'hC0{

11 B6 13 01 /I REG_WR ¢ 'hB6, 'h01

AA AA AA AA /I MY

11 B6 12 00 /I REG_WR ¢ 'hB6, 'h00

11 12 13 40 /I REG_WR ¢ 'h12, 'h40

00 - A

av  YToA T~ 1 Y2z wl "QQ EzATE wYz2M A wQ

M o épa A €A b' EQ QD A @Al Yy KEN2MH BQRQ
o *D A eé

LT7688_DS_CH/V1.5
______________________________________________________________________________________________________________|

©Levetop Semiconductor Co., Ltd. Page -108-



JLT7688 Uart TET WA T G | o

9.2 SPI Master

p LT7688iMasterSPle "QQa1 m 'H 3N SFCLKha ¢ Ny /mMbl km  QQ4

n~ 1 Master hp ClockEdge £A- Q®.J) w3 Up SFDO3N 4 i @& Slave Jv &
"Hn 'QQ p Serial Master Control Register [SPIMCR2]  ©8i bit[1:0] 1 CPOL/b CPHA ® 4 M
I T og AA! @ O & Master -Slave 1o "HApa A ' ei

seclk(cpot=0) [ LT LT LI LI LML L L
srck(cpol=1) | [T L LML L L
SFDO(CPHA=0)  —(msBX_ X X X X_ X X}

sFpo(cPHA=1) ——mseX X' XU X X X XueX

f 9-20 Master SPI A"0€

Transmitting Data Bytes

pY2pi | &va i SPle '@  Dp  Dpe QQEAAT NQQ 3 [SPIDR]
| v A1 " VSPIDREQQh i T Jv® 16A gy BFIFO N & Write FIFO %A~
VEIQQh w T Write FIFO @i DataByte E SS ACTIVE & 1Xh FIFOj T M Gy 7 1
LT7688 h N X~ 3 Write FIFO BGiQ QA De A Slave

Receiving Data Bytes

i @ QQme QO a Hf 1 & %Ee NRQEh NQQ i@ o+ %M¥%N i

ORI o TiMvQ WiteFIFOA1 hfi1 SPle BOAI CBT € Vv Qi
a HOhT @QQ %Ee J Hi i @ 9QQh ¢@p Read FIFO A Read FIFO /b
Write FIFOT~ MZ @ (3 A" YT & 16 A gy @FIFO FIFOn k' @x [SPIDR]| &

HOA

FIFO Overrun
n 1 Write FIFO T Read FIFO T /&7 Circular Memories %O A1 ~ & gé

Ep FIFOT 4 » @™ 7 1 W JVFIFOBQONh ~ & i ®QQ 4+ [SPIDR]| é+

v Write FIFO b * & Overflow @ | 6 h & QQuE 1 yA&r SPli £e @6 h

T wE QI ai we JFIFOEQQ b g 9-3, a1 WP Write Pointer | E FIFO

TJAdor@r 71 W JVFIFOBQQONh ~ ¢ @ @M N QQ RPw ReadPointeri @

b e FIFORead =0UAI RPhypw Y1 & Ha1 Overflow % 1 FIFOReadh
BIQQ

LT7688_DS_CH/V1.5
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—_—C3

FIFO FIFO
15 Data RP ﬂ, N+1t"Data | R¥
2" Data 2" Data
3" Data 3™ Data

o 3t > i

N-1* Data N-1*" Data
WP Nt Data Nt Data
L

f 9-30 FIFO Overrun i A&

E® YA|! @vyWited n N7 N [SS_ACTIVE] [= 0t 1y 1 ReadFIFO i Write

FIFO h ¢y ReadFIFOOverruns' | h&®i n@ek 1 - T SPIBusE At pe Q
Qi yaHi @ QQ @ 6x1' hi Read FIFO Overruns i nrJ ©@ b*' SPI
Arp € m ®QQ  y Read FIFOM 81 E i\~ Read FIFOEQQgY

oA | T dummyread ©5Q° Wz Te transmitted @ 161 MQ
N dummy _reads = N transmitted_bytes mod 16

@~ ob' p Read FIFO= @M &y~ i1 Yé 16N QQo h h & Overwritten 1 + %p Y%i

®» 16N Qe o _ Read FIFOT j T M o

LT7688_DS_CH/V1.5
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Reference Code for SPI Master Loop Test a Connect SFDO to SFDIf

REG_WR 'hBB, 8'h1f C ; /IDivisor, configure SPI1  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_RDR 'hB8, 8'h55 C ; /I RX

REG_RI 'hB8, 8'haac ; /I RX

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

REG_RDI '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.

LT7688_DS_CH/V1.5
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93 WY EOU

LT7688 5 @iTFTi ~ # SPI Master CIJHY Y é ¢ Serial Flash 1| "HY@iB & 4-BUS
€ NormalRead ¢ 5-BU% FAST Read{ DualModeO DualModel s Mode 0/Mode 3

6/ROM 1 i ' @ GEWABLDMA WAAT GEWA ~v G &/ROM Yé @i &
E @ibitmap g, T DMA WA ~ v @ & Ué i DMA @QQ1 Wi Uége 1 Ar
a! @ DMAT BT "~ QQ ée s« 1 &A1 G AIM Yj MCU @&§ n
LT7688 Serial Flash-1

SFCLK CLK

SFDO DI

SFDI DO

SFCSO# CS#

SFCS1#

RP/CP Touch Controller
(Serial Flash -2)

CLK

DI

DO

CS#

f 9-40 LT7688 IAY Flash/ROM z v -

SPI €/ROM @ nU m/ms | vai

9-26 SPI E" At TH e

REG [B7h]
Bit[3:0]

Read Command Code

Ix At M EO03h

000xb n yi1 &s LT7688GQQ U SFDIAD p s x /b
Q0 | M Q
Ix At kY EO0Bh

n Ve FastRead{ | &s LT76884@IQQ 3yt SFDI
A0l psxmQRQ h®d®8AM- Q

Ix At M E1Bh

1x0xb R n yi1 é&e LT76881QQ Uw SFDIAD Ws x

RO h®16AMY Q

2x At T E3Bh

xx10b e LT7688GEIQ0Q VAA WM UVl T VAL = SFDIm
SFDO psx/BbQRQ h®d8AM> Qe Mode 0

2x At M EBBh

xx11b LT7688 G5 x . /m»QQ =, Wl Al TA @ . JVAD

% SFDI/b SFDO p§s X QY hd 4AM v Qe Mode 1

]
o5

010xb

LT7688_DS_CH/V1.5
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SFCso# | [
SFCLK (Mode3) | | | | LI I_I

SFCLK (Mode0) | | | |
ssol — X X )
SFDO ( )( )( )—

f 9-50 ModeO ] Mode3 € &

g 9-6m SPl &3 numH2 gt b REG[B7h] bit5=0 _ h § x 41 k& 24bits1 24
A Clocki b* REG[B7h]bit5=0 , Th § x 1 W 32bits | 32 A Clock
8T —e— 24T/32T «— 8T —»e— 8T —

SFCSO# , ’_
sk IMTMAVINUL ... JUUU LU
SFDO X 03h X Adariz0/ X | | |

’  Addr[31:0] |

SFDI i{Do);(Dl)i(DZ)E—

f 9-60SPI Ev At [h

— 8T —se—  24T/32T «—— 8T —se— 8T —>

SFCSO# | B
seclk —[UUULLIUUL ... JUUUIAALUUUUUS LU —
SFDO — X__o8h X Addriz301/ X Dummy X

‘ ! Addr[31:0] | !

SFDI — (o0 Yot )

f 9-70SPI Ev O At Th

o 9-8 &6 LT7688WIQ0 JVAAWI VI RQ v, XpAd SFDIm SFDOI 1 b
* REG[B7h]bit5=0 , My § x 41 % 24bits | 24 A Clocki b ' REG[B7h]bit5=0 .,
s X 1 m 32bits | 32 A Clock

LT7688_DS_CH/V1.5
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W BT —e——  24T/32T ——se— 8T —i 4T | 4T | 4T | 4T

SFcso# | T B S N
seewe (UL Angnanaanndnnnninnini——

SFDO )( 38h X Addr(23:0] / )E(Dummy QW%%%@%@

Addr[31:0] i :

————ofPoeotentPecie

f 9-80SPI Ev At Tha AO dtp &P

g 9-9w LT7688@s x . Q0 , mI' A1QQmsx I, xpAd SFDIms SFDO

i 1 b' REGI[B7h]bit5=0 _ Th § x 41 W 24bitst + Wi T Ut %E 12 A Clock1
b* REG[B7h]bit5=0 . My § x 4 w 32bits| E 16 A Clock

— 8T —sle— 12T/16T — 4T

SFCSO# R N A e

i Dni! Dn

| QMM
%%%%

f 9-90SPI Ev At Thary . j AO dviep &P

Command Address

30 P J—

mo

SFDI

931 v KH E

v & @ Rg e Ol wyb6! @pg é wWAi A1 DMAe Direct Memory
Access € M W €' QEAT DMA I T @& 041 a & wz UéDy

2

éuinkf Ao I~ npeéews A - é&géf Abi x

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

LT7688_DS_CH/V1.5
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9-40 16bpp Ef " AO

Order Bit13 |Bit12

o|lga|bdlw (N

9-506 24bpp Ef " AO

Order |Bitl15 |Bit14 |Bitl3 [Bit12 (Bitll |Bit10 | Bit9 | Bit8 | Addr Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

o~ fw]|N

DMAGE A1 6! @0 " Ame 2 QO 1 éa p LT7688A DMAGE, T ¢ &
Tv @ & M: DVMA GbYe 'QQWIAAI linear WA /b block WA lQné £
T0i QZr &6 O G DMA € ~ @i pl el A 151 e @A | ® A byte

A byte BIN QQ' v e ¢« 1 6A pDMAH&e 91 LT7688hA. AAA
Qw 3iv w: 4@HAL vai Y

932 KAY EnM 44 4i v DMA €

%4 6 WAiT @WDMAe AT pgNw e CGRAMe ANl " &1 a%HTA 1

aaf

mO hi 8bppt vai gx

Serial Flash SDRAM

olalale Mo M4 S SR
p- < T T[S |=[I] T| Lo —olalv] <11 TS = I[ T|L =i lolalv]
V[ [#]sled&d " [(D . H . [/ 1 [ [#]slog&d " [(D . H - [/
0/1|2[3l4]5l67(8]9: [: [<|=[>]2) 0/1|2[3]4]5|67(8]9: |3 [<|=[>]2]
el DEFGH|I|JKLMNO [EABCDEFRGH|I|J[KILMNO
RISTUVWIXIY|Z[ T[\[1]~] RISTUMWIXIY|Z[ T[N[1]~]]
"lalblc|de|f|g|h|i] j|k|1|m|n| "lafblc|dle|f|zlh[i| j|k{1|m|n
plqlr|s|tiulviwx|y|z|£] | [} |~ plalr|s|thulviwlx|y|z|{] 1]} ]|~
G|~ |Z|” wRIETILIS]SEGE-|Z]”
g&lﬁ)irj al |r| |11 3|élg €[z

b RAAAKA nwg%%:t il
0[0[0]8 IPINOKIOOO>aU] R

EEARR ééééﬁéﬁiééeaéiii

ajalilalal dn|o]k[o]ols]|slulalalilulal

2

f 9-100lAY Ev MV 4 & DMA €
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933 WY Enwd4+4di v DMA €

newWAi @WDMAén3 T Arpe geéQQ Al nis bpyi @ Pixel w

9 byt vai @y zLlygy

Serial Flash SDRAM

f 9-11c0lAY Evwd+ & DVA €

G
} }

BEDMAFFEBIAHHHDMA_SSTR) BEEBEEAW_COLOR)
REG[BCh-BFh] REG[5Eh] bit[1:0]
BEDMAFEEEEEE 0 d BEERNSHLE
(DMA_SWTH) #EEAHERRER
REG[CAh-CBh] REG[5ER] bit2
( B EEE A h (& ESerial FlashZHSE 2
(CVSSA) (SFL_CTRL)
REG[50h-53h] REG[B7h]
( iy =5 B r
BEEESE —_—
(CVS_IMWTH) REG[B6h] bitd = 1
REG[54h-55h] -

(C ZEDMAERELOX/Y&EE )
(DMA_DX, DMA_DY)
REG[COh-C3h] )

( EEDMARREESSE
(DMAW_WTH - DMAW_HIGH) < 7R )
REG[C6h-C9h]

f 9-120DMA € [ f «a o 4 AP
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JLT7688 Uart TET WA 1

C e )
!

v
Ve I s SE! =
BEDMAEEEM I HH(DMA_SSTR) RS
REGIECH BFhY BIER A SR RER
REG[SER] bit2
4 BEDMAERERTE (" i2iESerial Flashi=&I =732
(DMA_SWTH) (SFL_CTRL)
REG[CAh-CBh] REGIB7h]
g 3 ™ g
12%%5%5:;1&& 12 ESerial Flash DMAE & i
T REG[OBh] bit2=1
' Yy 2= '
BEEETE _
(CVS_IMWTH) = EHDM.A
————— REG[B6h] bit0 = 1

(C BEDMABGEOX/YLRE )
(DMA_DX, DMA_DY)

REG[COh-C3h]
( BEDMARREESSE )
(DMAW_WTH - DMAW_HIGH) BERSerial Flash DMAfZ 3ol
REG[C6h-C8h] REG[OCh] bit2=1
f l l
B EHEFEBW_COLOR) C o )
REG[5Eh] bit[1:0]

[
f 9-130DMA € [ foa&av AH*AapB
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1 o

10.= |fy P

PO NWAI | LT7688 0 TFTi ~ » OHOIY TAWAL 8 Q1 G5 2n' & Hwx* W

wWAe Normal { é v ¥WAe Standbyl py WAe Suspendl Y~ ¥WAce Sleepl | thy T A WA

N

] &% REGIDFh]t h i T MY TAWAGH VA% X

10-10: |fYP+EduvQ NI N

7 W4 & Et 43 ny+ a Tt 4 a
it o Normal B a Standby B o Suspend 3 a Sleep
em
Serial Serial Serial
PLL Enable MCU MCU MCU
MCLK | MPLL Clock MPLL OSsC Stop
Clock
CCLK CPLL Clock OosC OoSsC OoSsC
PCLK PPLL Clock Stop Stop Stop
CPLL ON ON OFF OFF
MPLL ON ON OFF OFF
PPLL ON ON OFF OFF
W X
1. LT7688TFTi "+ X > %A HI LCDI £Nj . Nit % 3 2 WA | MCU

X N LCD¥e Y Display Off & Power Down @i A1 @ d LCDI p "Qq
2. OSCH "Yv @) '

10.1 ; w4 a
D S%WwAT 55 BEs APLL *W AICHT MCU h s A PLL" . £1 CCLK Core
Clockl MCLKe I ~ 5jé Clockl PCLKe LCD"E® Clock{ 1 "A&i £y 0 LCD ' @
*WI "0 py@f PLLK O 4H 1+ %MCUQ X | &% Olh & bit7 &~
PLL ' TelszMh'To

LT7688_DS_CH/V1.5
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10.2 Et 4 i 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! @s? "6 é+ ¢ STSR Gihitle TAWAT 6 'Y I XhMéEéwmll Q@
D W

p-

TFTi " v TJd %
mv7w4a'-'g BIO

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

10.3 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

i'Qosc ' hT @ &, A
"O Suspend #A
R} d2WAe h REG[DFh]bit7=1

E
E
E
E MCU! @s? "6 é+ ¢ STSR Gibitle TAWAT 6 Y I XhMEéwmll Q@
TFTi v T4 X 2 WA

th. ; w4avy, Bio

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

LT7688_DS_CH/V15
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10.4 T*' 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 m 01 , p LT7688 <\ 2 WA HI | ~ néh 3 Power Down 'Y
T h REGIEOh]bit7 m 11 . h s &. AWA

E TFTi ~ * Nj hy B OSC

E MCU'! @sT "6 é+ e STSR @ibitle TAWAT Y I XhVéwmwm 1l @
TFTi ~ v T4 3 2 WA

Ihv7W45.'-'9 Bi o

E h h REGIDFh]bit7=01 " Aé&u wA
Eb' p> "®WAOSC yB 1.0 Al 0SC
E MCUsT "6 &+ ¢ STSR Giihitle TAWAT 6 'Y I XhMEwwO
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Uart TFT IAA « o

11. L E R Q
LT7688 s GETFTi  » Tl ew ° { MCU WAl H& i LT7688Y 9 AT 6| 64 b A
wIYmpl 6 "6 vl Q@ "6 nvQr nQQ "6l éwET jTT R aYml &
Hl Q@ o Command Write bv Qreb DataWrite bv Q=i = A 2 @4 T p Command Write b

“Yh | &+ ©lg x € Register Add ress 1 i
E n"Yhos é+# QQHI 3i 4 X

" pDataWrite b+ Q86! @NQQ" J"Yh @il €+ a1
p Command Write b~ Q1 + @ W/AT p Data Readb

vQr nQQ BT b CommandWrite bT h| &+ sx1 pDataReadb, T nl &+ Q
0
11-16 MCU ~ 1
. . RW “
MCU D A ~ 1 CS# | A0 4 n | Q
Command 0 0 0 h Yyl 6+ 5%
Status Read 0 0 1 ntdl & @QQ
Data Write 0 1 0 éN QO Al e ar
Data Read 0 1 1 TQH lerat ngemwn
111 - LEg
11-26 - L Ep a STSRB
Bit Q e EA4 &
&LJJEv FIFOt =1 = a Memory Write FIFO Full B
Ox ~ v é FIFO =& ¢ Fulll
7 1x " s é FIFOT 4 » € FullZ ~ 0 RO
E®p vjgeé FIFO =@ »@ir T I1MCUE! @ 1 A
ivQQ né
LN EY FIFOt. 1~ a Memory Write FIFO Empty B
Ox = & FIFO = &M e Emptyl
6 1x * g é FIFO TJ4Me Emptyl”~ 1 RO
E" 3jé& FIFOTJ4M™ Hi MCU! @ A 3 8bpp QQ
64AUM 16bpp QQ32A UV & 24bpp QQ 16 A G
AJJEv FIFOt 1 = a Memory Read FIFO Full
Ox nné FIFO =& e Fulll
5 1Xx nsé FIFOT 4 »~ 0 RO
E nsjgé FIFOT4»” HIMCU!' @ As & n 8bpp
QQ64AUM  16bpp QQ32A UM & 24bpp QQ 8 A

LT7688_DS_CH/ V1.5
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Bit Q e En4a
AJJE" FIFOt. 7~ a Memory Read FIFO Empty P
OxX nné FIFO = &M e Emptyl
4 1X njé FIFOTJ4 M~ 1 RO
E njgé FIFO =®dMHIMCU! @A A né@ldQ
o)
$1 61 o CoreTaskis Busy, Fontwr_ Busy P

A bit Th LT7688p wiBTE ©~ MA™H DMA & E°
Vhgé VILVAT £ Ha

OX VATHG&G&/Iz: JU1H
. 1IX OA" Ha 122 0, :6 B " 0 .
EMCUY 2" "Q@Emgé WAl al " wzg K hHI
Y20 X LT76887 ¢ /2 416
W~ xpd WAiT 1 b' MCUYz2p~ waE
EN ST 3" maE/ggéd hT1 o
AbitT ¢ 0
&  JJE T 1~ o SDRAM Ready for Access P
oxI ~né ="t B é&n
2 Ix1T " néTJd!' @ én 0 RO
Rs? Ay®'b6e 1 Y2zo X% h REG[E4h] bit0 @i
p SDR_INITD § & 1
$1 44 1  oOperation Mode Status B
Ox* W'HA wA
L 1x "~ B'HA wA o 0 .
Abit w1l ~ LT768875 * p n &y A 1 7a
T 77 2WAEA p DWAWAIL AbithA'Yp 1l
"7 PLL ' ¥y B
A'He T " o Interrupt Pin State B
0 Ox = A Af 1 0 RO
1x GA AF

W~ X ROM E & ReadOnlyZ

LT7688_DS_CH/ V1.5
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112 U\ LEg

REG[00h] Software Reset Register o SRR

Bit Q e EAn4 &
"H 1 PLL ¥ o Reconfigure PLL Frequency 3
., 1" ADbtN A JPLL ' Eqw PLLG wRv "Q‘Hl 0 W
PLLH j hYoowi YZ! @ n A bitt b 1
~ PLLTJ86AXa&r1 " Q
6-1 " ET 0 RO
T! Ha Software Reset f3
0 0x ™ WA _ 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 PLLOAY a Check PLL Ready B
7 Y2' @ n Abitr €~ ¢4 T4 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 LT76883 T O Hhwé& Lo
%HN |1 Pi AMCUA[ @ ~ v Q b' MCU
e QR | p WAIT#EWHD WHI Saf ©~ Qv é
6 R . - 1 RW
LT7688 Ha @i 1 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 AT i 0 WAIT#! s D@ v Q
1 NnAUVG oKeypad -scan Enable/Disable
5 ox B 0 RW
1x Al

LT7688_DS_CH/ V1.5
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Bit Q ) EAn4a
TFTr &4 _ Ha TFT Panel I/F Setting B
00bx 24bits TFT 3N . (NA)
0lby 18bits TFT 3 N
4-3 01b RW

10bx 16bits TFT 3 N
11bx = & TFT3 N
TE" &1 @WTFT | AD hwGPIOGT Y 11

2 CET 0 RW

MA E& & SPIOA Ha Serial Flash or SPI Interface
Enable/Disable f3

Ox  Be O h GPIOI T T

1x £ ¢ O h SPIMaster1 { €

0 C A 0 RW

LT7688_DS_CH/V1.5
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REG02h] Memory Access Control Register o MACR 3

Bit Q e En4a
MCU | JEv | A"O—& o Read/Write Image Data
Format 3
Oxbx = 1~ 3.
7-6 10bx M%N QQ, R HighBytee b 16bits QQe /Er 0 RW

A 8bpp DataMode 1 "QQf AT
11bx My QQQR  High Byte ¢ b 16bits QQe /1
24bpp Data Mode 2 (

MCU A J] E "H®a MCU Read Memory Direction, Only for
Graphic Mode 3
00bx t AL t o i Ai
5-4 Olbx L At t o i Aj 0 RW
10bx i AP + o t AL
1lbx i Ai + o t AL
b zg hTi Lneard 6 mx WA_ %% bit! 6 X
3 © AT 0 RO
MCU ., d,J] E "Hea MCU Write Memory Direction, Only for
Graphic Mode 3

00bx t AL + o i AT & Original C

2-1 OlbxL At t o i AietW 0 RW
10bxi AT +t 9 t AL el 90 htW
1lbx i Ai t o t ALl et ™ 90 C

b zg hi416mx WA _ %b bit! 6X
0 " /T &€ mustkeepitasO C 0 RO

LT7688_DS_CH/V1.5
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REG[03h] | nput Control Register a ICR[
Bit Q e En 4

D)

A'H3M Nl ~ Ya Interrupt Pin Active Level B

7 0x Low N | 0 RW
1x High n |

r Y AH3MA oExternal Interrupt Signal - PSM[0]

De-bounce

ox j De-bounce

1x Al De-bounce & 1,024 A OSC Clock?
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
1bxi " 41 A
3 C A 0 RW
f E/RN" 44 "Ha Text Mode Enable B

0x 'Og, é WA

1x '0a WA

n h Abite 10 % h'Taél| é&n GTask Busyi ¢
*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
0lbx 'O RGB® @i Gamma & 3 & YA ° B
T 256bytes MCU “Yh © 30 Gamma Table 1
a W A" 3 256bytes
10bo @, & % %a%y) € € ET 1 P Low 8bits MCU "QQi 1

n | &+ @QQ ~ Z 1 j "HY Graphic Cursor
1]

1-0

ro=a

€ n1i géx%Neéyos 44 geé x %ol

h % A h & 128*16bhits MCU “Yh

" %ok GraphicCursor1 + @ W A~ 256bytes

1lbo ° > né1 1 64*12bits BiSRAM + % MCU %

K u8hitl + %Ry QK'Q JVHI E ® Low 4bits

E " 1%, RAM | '"HY * " gé n  MCU
A" 128bytes

LT7688_ DS CH/V1.5
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REG[04h] Memo ry Data Read/Write Port o MRWDP (3

Bit

7-0

AT

o~

f. Graphic Cursor RAM Data

g. Color Palette RAM Data

Read nl o JJE A A

QQ nitTi1_,0 pz QQ n@i hy 17

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 & MCU "QQK Yy
8/16bits 1 ' @ h3i v RWImage Q0Qf A X
e WA®iz g° gbzg H D
b. Pattern Data for BTE Operation in SDRAM X v & MCU
QRQKYy hm8/16bits1 ' @ h3i v RW Image Q
O A X hnewA@izg® gmzg w h TA
179t MCU a92Z 1 h w 8*8 & 16*16 4
c. User-Characters in SDRAM X v & MCU 'QQKY h m
8/16bits 1 ' @ h 3i v RWimage QQf A Xh h
Z g W linear WA

h =

hn

. Char acter Code X E T i P MCU "Q'QuEi Low 8bits | /T
i1zl én T AA NTEY w 2byest . X
High bytes NT @s 4E31 E

>=8000h W=z E

<8000h wa& EUYE

. Gamma Table Data 0 E { i P MCU "Q'QuE 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

X E1 1 P MCU @i Low 8bits
h o Select Graphic CursorSets b | &+ @

| Graphic Cursor RAM s x Q4 1t @ W
oA

.QTQ 0

T RUEE

XET 1 P MCU™ 30 Low 8bits
QRQ MCU o M Color Palette RAM € 64*127 A
" i 128bytes @QQI Xhp o
X

Yajloléns

nJ

(D

QQI {10  h REGO3M[L:OI N A& A

1xb' p Read nj afiigxQQ o A, M

QU wM Y QT M A nQQuER QI 6
0z 1

a
" AGigeéx%ném °C géXjH

RwW

LT7688_DS_CH/ V1.5
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Uart TFT IAA T 0

JLT7688

Bit

Y nii

re=n

hit nQQl @ 4bytes ¥ o ~ @l
"ol v erwBisxt HYe TJIdXT Q

©Y 2xj ° mo
O~ 3xb 1A

Q@ SRAMA I W MCUZ X%  LT7688%iCore
TaskBusy™ %ol ¢ 1 " J"81N®m JE! " @
| e sx

LT7688 DS _CH/V15
|
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11.3 PLLN LEg

REG[05h] PCLK PLL Control Register 1 o PPLLC1p3

Bit Q ) EAn4 &
PCLK Output Divider Ratio, OD[1:0]
00bx Divided by 1.
7-6 01bx Divided by 2. 0 RW
10bx Divided by 3.
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 i 0 RW
Total 9bits | QO Kz 2~511 o
REG[06h] PCLK PLL Control Register 2 o PPLLC2p
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 Register1 o MPLLC1j
HA Q ) En+ &
MCLK output divider Ratio, OD[1:0]
00bx Divided by 1.
7-6 01bx Divided by 2. 0 RW
10bx Divided by 3.
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 DpgéwgH 3N

LT7688_DS_CH/ V1.5
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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 3.
11bx Divided by 4.
CCLK Input Divider Ratio, R[4:0]
5-1 i 10 RW
"QOki: 2~3le
CCLK Feedback Divider Ratio of Loop, N[8]
Total 9bits | QK> 2~511 6

REG[0Ah] CCLK PLL Control Register 2 o 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

LT7688_DS_CH/V1.5
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114 AHGO 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
5 C AT 0 RW
02AW, 3MA'HO o VSYNC Time Base Interrupt Enable B
ox BaA
1x Al A A
%A AT °~ MCULCD @i VSYNCA 1 Tearing Effect.

1T AHO o Keypad -scan Interrupt Enable 3

3 ox B
1x Al A A

Nl g&AHG a Serial Flash DMA Complete / Draw Task

RW

p>14
o

A
A

Finished / BTE Process Complete etc. Interrupt Enable B
ox~ BaA
1x /&l A A

PWM1 A'H0O o PWM Timer -1 Interrupt Enable

1 ox~ BaA 0 RW
1x &£l A A

PWMO A'HO o PWM Timer -0 Interrupt Enable B

0 ox~ BaA 0 RW

1x /&l A A

LT7688_DS_CH/V1.5
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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
5 C AT 0 RW
0aAWy 3MA'H® o VSYNC Time Base Interrupt Flag B
Write X VSYNC A'H@
Ox H VA
4 1x | VSYNCA AT %o 0 RW
Readx A VSYNCAH® -
0X = & VSYNCA Af 1
1x @ VSYNCA A+ 1

1T y"YA'Ho oKeypad -scan Interrupt Flag f
Write x F Keypad -scan A H®
Ox H LA
3 1x | Keypad-scana A 0 RW
Readx A Keypad -scan A’ H® o
0x
1x & Keypad-scana Af 1

® Keypad-scana Af 1

Nl g &AHp a Serial Flash DMA Complete | Draw Task
Finished | BTE Process Complete etc. Interrupt Flag B
Write x F Nl g6 AH®

Ox H VA

Ix | AAT %
Readx ANl g&6AH® -

LT7688_DS_CH/V1.5
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Bit Q o | Entd

0x = A AF 1

1x ®A AF
PWM1 A'H® o PWM1 Timer Interrupt Flag B
Write 0 f PWM1 A'Hw

Ox H VA
1 1x | PWM1AAT % 0 RW
ReadY A PWM1 AHp -

Ox =® PWM1 A A+ 1

1x & PWM1 A AF 4
PWMO A'H® o PWMO Timer Interrupt Flag B
Write X f PWMO A'H®

OxXH LA
0 1x | PWMO A A" % RW
Readx p PWMO AHw 0

Ox =G PWMO A Af 1
1x & PWMO A A+ 1
®” xXb* MCU® AA1 HI Al évno=0aAl Yy MCUZ = SPI Master " 6
| &+ @i A™ % REG[BAN]

LT7688_DS_CH/V1.5
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JLT7688 Uart TET WA 1

—_—C3

REGODh] Mask Interrupt Flag Register o MINTFR 3

,

Bit Q e En 4
ry AH® a MaskWakeup/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
5 © AT 0 RW
r- 9aWe 3MAH®G aVSYNC Time Base Interrupt
Flag

o0xj R

1x R
r 1 y"YA'Hw o Keypad -scan Interrupt Flag
3 oxj R 0 RW
1x R

<

r Nl g&AHw a Serial Flash DMA Complete | Draw
Task Finished | BTE Process Complete etc. Interrupt
2 Flag 0 RwW
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 0xj R 0 RW
1x R
®W” Xb* MCUR AA" %I ., LT7688] han, AAN MCUI b* E ET « R=@® R & G
AT %l MCU! @ sT AAT %@é~ Tt ®daAf
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JLT7688 Uart TET WA T G | o

REGOEN] P ull -High Control Register o PUENR[

Bit Q e En4a
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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JLT7688

Uart TFT AA 1 0

REGOFh] PD for GPIO/Key Function Select Register

o PSFSRB

Bit

PD[18] & GPIO& |
0x GPIO-D7
1x KO[4]

nA

"H

RW

PD[17] & GPIO& |
0x GPIO-D5
1x KO[2]

nA

"H

RW

PD[16] & GPIO& |
0x GPIO-D4
1x KO[1]

nA

"H

RW

PD[9] & GPIO &
0x GPIO-D3
1x KO[3]

nA

RW

PD[] & GPIO&1 n A
0x GPIO-D2

1x KI[3]

RW

PD[2] & GPIO&
0x GPIO-D6
1x Ki[4]

n A

RW

PD[]] & GPIO&
0x GPIO-D1
1x KI[2]

nA

RW

PD[0)] & GPIO&
0x GPIO-DO
1x KI[1]

nA

RW

LT7688_DS_CH/ V1.5
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JLT7688 Uart TET WA T G | o

115 LCD&a U0 LEg

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

Bit Q ) EAn4 &
PIP-1 ~ Ha PIP-1Window Enable/Disable
0x PIP-1" 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 d %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

LT7688_DS_CH/V1.5
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JLT7688 Uart TET WA 1

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

Bit Q e Ean4a

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~

LT7688_DS_CH/V15
]
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JLT7688 Uart TET WA T G | o

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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JLT7688 Uart TET WA T G | o

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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JLT7688 Uart TET WA 1

—_—C3

REG[14h] Horizontal Display Width Register o HDWR 3

Bit Q e EAn4a
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 B *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 C AT 0 RO
Dowd ™ kWl H o Horizontal Display Width Fine
Tunin
3-0 \g g . . L . - 0 RW
%| eéH mt WI 7 Ky 085 | 7 p RWB3 WKy X
8 WA Qi | YA 4 Ol "Wm1IAGM
REG[16h] Horizontal Non  -Display Period Register o HNDR f3
Bit Q e EAn4 A&
7-5 | M 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
=a HNDR +1 B *8 + HNDFTR
HNDFTRW: W 1 " ns v Q@F & REG[17h]i YsA 4 &
"WRIAGYL A HE WKy @2 ]! @ 2,048 i |
REG[17h] Horizontal ~ Non -Display Period Fine Tune Register o HNDFTR (3
Bit Q e En* 4
7-4 " AT 0 RO
Dow & wo i H o 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
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JLT7688

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 ¢ ADfi1 HSYNCHIH e %A Q@9 bpym - 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 AT 15h RW
%l évmwf T7-Qu T VAbix
Vertical Non -Display Period o Line3 =a VNDR+1 3

LT7688_DS_CH/ V1.5
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