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1 GRAM s s _x s, *s 4.1

~

~

Y . .
v

Lo 4 x e

X« 184" ~1-GRAMEONTROL 3.+ _ s
GRAM s =+ GRAM « X«
-« RAMH -~ xisGaphfc’RAMI GRAMI 4 6. s x s €
(v~ 0 A 4, «_ 24414 %s o x5 pSIEIX{XXSX 4] X7 x
480 *320*2 48 = 460800 Bytes

Ll . x X Pl X s

1A

i« 1 _%Xx. s¢ “OMODESELECTION 5 = x
"4 i .. %P L. - GRAYSCALE VOLTAGEIGENERATOR 6.

LY % X e s L. r X 0T s ] (ssS Iy ¥ss X o

1 oxs o xS 4 X AT s x4YIxs ) ¢ 1Gamm adjusting circuit
Rdéd GreenBlue + 3 _ L1« ~» 3% « s

. L Ix x4 1 X

cxs L x] e xes L ox xS s T xgrayscale. 4 X v X
X ~ L. rd~0_ s.,91s x.« S T BTN

T4 L v e Ts LY s

L S.~ss o o | T GAMMAXADJUSTING CIRCUIT Y7 ~ x x 4 1
LY Lt D 0 ki e x4

~
n

_ 1 1gré&yscalevoltage generator =~ * . _ Digital Gamma Gorrection

DT x s
XC ICTIMINGGONTROK 1 8+ 90 v . x s
I . - GATECONTROLUNIT -~ . _ s @ . X*GRAM {s1 |

.G1~G480 FET s 4. x1 497 .

Aoy oo Lox 0 T X7

I I I

Lo b7 Y S| XXl | HXE P x]ss
XLe e AL XX e 2 A ¥ DATARATGHY Lev1#l2 . o+ 4 7 ox
o, LS - A x e Xs g 4 -DMtondettercircuitt | L YL Y, L~ k4%

S L+ r1-*18QURCEDRIVER s (s X x s 4y x 7
.S1~S960 source 1 320%3 =960 x "o _ 1 FET" ss,

COX DX . e L X

. 1 L
A 1sburees X 1 o
11§ o RC JILKRCSOSEC "18 . o ¥ |

s "X Ts LY = "

X
..L ~,.s -DC DC __s -DC/DCICONVERTER 14
L. 13,3 1w xx1: _ s T+« LCP: 51 _SL.ris.,01% 4
Jbacklight 4. x T es ZQ LSS Y
Lsource s .~ x X p 1]

. 1 x 1 4 REFERENCE VQLTAGE 1.5
FET s 4.x1 _ {¢",
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“
~

- x _ 1sCentent Adaptive’Brightness Contrel CABC FUNCTION 1.6

-backlight- = 1. x 1T +«s sy x> 42 ¥4 4% 4§ cps-C7]fpx X457
x s 14« | XCAABC_ON: <7 sT Ol ,,XCVAJXX S . X o XX L X .
. x 1 es s, § oses o xil X Puise WAdthModutator PWM
MIPI - Mobile IndustryProcessotnterface  MIPI . 1 « _ _ HX835¥ _ x -, « X s
AP AA D) P HAKY A0 .
- Y- Display Bus Interface DBI
r 11 ., « 1 - Display Rixel Interfacé DPI
- 1 » x 1- Display Serial lterfaceé DSI
104 8 9.161 8244 14d7X _DBIT 0 LE yxxio T
1104 L 3% " 1 x {XSTYPEC +1, -~ x 1 TYPEB _ X
LS 2112 L0 s LUUAVCIM2SO X Ale s s
Data Bus use
IM2[IM1{IMO Interface WRX_SCL | Command/ GRAN
Parament
0|0 (0 (DBITYPE-B 18-bit (DB_EN=0")WRX DB7-DB0 DB17-DB0: 18-bits Data
0] 0| 0 [DBITYPE-B 24-bit(DB_EN="1") [WRX DB7-DBO DB23-DB0: 24-bits Data
0|01 |DBITYPE-B9-hit WRX DB7-DB0 DB8-DB0: 9-bits Data
0] 1] 0 (DBITYPE-B 16-bit WRX DB7-DB0 DB15-DB0: 16-bits Data
0| 1 (1 [DBITYPE-B8&-hit WRX DB7-DBO DB7-DB0: 8-bit Data
1 1 0] 0 |[Notuse - 7
1 (0| 1 |DBITYPE-C Option 1 SCL SDA
T 1 1] 0 [MPIDSI .
¢ /
(For HX8357-D01 only) QS AL
1 [ 1| 1 |DBITYPE-C Option 3 SCL SDA
LLS 2 A4S
s X s 1.,4v . o _ IndeXRegisteBIRAA " x "7 {ivv 71 MY o
LCD Y X * s bx < s, 1  (@raphic Ram \GRAM ss _x _Ix s{¢ {.,”
L. 4.0k 4 LT 0T s KX o LDECX X s wIlssx g, {u ) "
GRAM L+ {7 X Ip74sX 1 ] "DCX4¥ xd I"s{S_ " o~ 1 DBl S1 1Y .
sX 4] L x7 L s LGRAM X X T KTITRRGH, x L s 4 ¥s.,
x4 47" GRAML % X AT A A0 writedata latch | x - X

18
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read datalatch s+ 4.« |  XGRAM ~9 _ sS4 AJ7" %1 7s T

s 7 X v .~ S S v | ., « S oL X ] 1 Ix L X 17" x D" s

~ A > o~ A v

s 447 s s o . <os DUMMY - | s Wb, osise W7k T od X

s ¥4 1-MIP‘DBI-B « _ -+ 15

S Lo F IM2~0 ¢ s« A v L DBId s s, O X

~ v v

10 X A e X S LI L ST o sk X

~v

Uu ] SRORt aagi
I a aeU U U a ai
: : Uaa ’ Aa e acoU ai
DBI Type-B Write to register or GRAM ®eUo nee ¢
| 1 byte command
~uouy ! 2byte pbmmand ' byte compefd
OgUOsL.  § L , |

|
Index )I( Index ) PA T S — -\ pAm2 )RR ) PAN G
| =
I

CSX

o 1 i
e N N e v AAAE

RDX

I

|

: [
|udux}< |ud|:x>< PA  { Index )( PAA A_ --------------------- :X PA 2 / PAR ’/: PAn K:

.GRAM . X~ ~ 1 DBIB~»ww_ 5 A0:KIG XX ¥+

Data Bus

FA1OX, (X4 L8X "~ 43> )y TKkIIxs,y s xLQ.XKSN L ]
Pause P + x _ .~ X ¢ | ¥ TStat $§ s x~ > A s1L-1:Is{ _ s 7 x4
_(,_x-|v $ " X x ] s X

.10 TO) s I (s, Fd X DBXI wH asss sty 6 X

S XIS X T IR s I RDXI 4TS (S q ..

19
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(S WRX SCL sl s D4 X sy X oDk qL

L)ooostqdeER” s hox o s 8 Yadex ) x s x0T x0T T
10 . s*4:1s xo .oy s 414

«lss DX s 4 b SPAr T T T X (e e e AT e X
1.0 _ s*4:1s IxXPCX « o s Xx

A T R T 2 S B I (RS B S N S I I
1 0L, S*XAls Lls 44, *

s+ 1., «- MIPI‘DBI-B ~-*1 5
A1 X4 e X clddmx T s5x%X 4 4xX. s s

DBI Type-B Read from register or GRAM

| 1 byte read command
| n byte read command

L L J
j i i
(S X Index X “DMy XCDATA K ~Indexs fo DM Y DATA Yoo X DATA X DATA Y DATA Y P
|
CsX !

DCX —I i i
o |4 ;

WRX_SCL

RDX

TS s B N B R A4

Data Bus Cindex Y oM X DATA § index ) DM DATA K e DATA X DATA X DATA {(
| | - |

GRAM s | X+« L BBIB Yer___ S cifAX K

LA e xs 0 ESXe L s AT X s A0Sy X 44 DX .

-1 .4y . X\v E « S .~”0“DCX+1X>&') SLXL\,;VX,“X§I>¢\4j
GRAM s =+ 47 x " x < X

g 0« 4s 150 XRDX »8 +S4vnd,58 X))o ISevpqd o« o bx o 1]
bx s v Tx I 7s IDUMMY.)A *s 1 sicd{", s

Mhdex ) stoxo s D140 4.1 Tl vy 47 s 4,
(-x, x7 s | N L) S R Lo

20
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84 1.1*DBBITYPEB _ « -2,5

A

8 1.DBI .. IM2-0 r 4 9 xQLsLs o0
€ v8 14 4L 4 HX8357-D x:*41 1.XY  SMPY). | X, « X X 4 X (4. %1 _
LS L A X X xp ] L, X T T x D
S Y X .. s o, %X P> 1251 v 4%XHss
MPU »csx  HX8357-D
» DCX
» RDX
» VWRX-SCL
- éf > DB7-DB0

8 +DBITYPEB 41 d X +~12, X1+

~ N

1) 0 xeed (, ~ ~ X s-ChipSelect-* xX 4 | Xs 1 CBXA11Xs (|'s
1) TxO) s k¥ o (0 Tux L xS -DCX RIS L x s
1 0 % X A% AL, X 1 7qles X, o ] 1 X TRBX w IS { . oS
CCSX=0 1S a T ix ) s o]
10 L XX s s s Xt L X $XqL] . s N VR SGLs s« ]
. CSX=0 ! s Pem iy s g

Lox s o x o s boxo o 8s) DB7<DBQ Ar AkwSldsL b

(RGB565 ) 1, ~1601 _+1148%( p 17" ¥4 71205,
r 1 ,65K ~ x X

A

« 1781 o _ " sinterface RixelFormat « 4 s v 40, 4 v D xX A
18x16r , sl x> 4, » %1 _ 4. sl (set pixd_foimat3Ah

~ o~ 3> N~ ~

L. oAb sSY X O Ds 00X T e X s o X s OA4 0k TSR T
L T e 47 x2%=665B86 ¢ 1B kA, € COSHW KUSX Lo
X vy e 4282621441 X 0 . o x 06 X 18R L bd X OEHE YT XD %
Dox PM=16777216 - S24 1 4 Xk 4 X OTHI W0 X 262K X% L o X(

. 16M XX, X X ) Cox
Cvl16dX o oo rd b ex ox o ox s 0 X130 e KA Xeq

R5G6B5S 1~ x X v s v 4T 7
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frame ) .Y s T X, 2CHC LS kX I ]l T KX s ]
FAr w0 s ypxdoxi s s L RAMA [ Tss sanantory |, (
(oA, a4 S RESKASY o (X s L)
CSs LA 4SO %S Y AX L L ICBXS 5 4 |
LR AT I0 L e M bs s T 13 DCX S s S 14 . x
ce Qe s L x D IS v 0T ss ) dA TIWRXA E st s

x . " s X < s | x

X+~ .S Tx DB X " xxX¥"s 1 111 DG XX s‘l-|x-|“~s< v . XS
Folos x X Bse s T s x o 4s 1 b s 3 (REB) Xk X"Ise)s pq kXS]
PSS oo X X2 pdx TS ] DB sE o dx] oxo x7usq s 4] 4 Xesq 1

Cw XS L e %sos, xox

8-bits data bus for 16-bits/pixel (RGB 5-6-5-bits input), 65K-colors, 3AH="05h"
There is 1-pixel (3 sub-pixels) per 2-bytes:

RESX 1 -

CcsX l
DCX A\

wex 1A L_f L f L f

RDX 1 -

DB7Y
DB6
DBS
DB4
DB3
DB2
DB1
DBO

Pj ' Pixel n+1 '
18—bit5ll-\|. / 16-bits
| 16-t0-18 bit Conversion |

18}bit§ / 18bits

Frame — : -
Mernory

Figure 4.4: Write data for RGB 5-6-5 (65k colors) bits input in 8-bit parallel interface

C s 1l 6 4 A8 L ok p AT X X3 X ] s

22


http://www.arikporat.com/

www.arikporat.com

L, ~1, 48w L 14> ~ 8 L _+ 35

v > AV

vxos {1 X8 LA e I T X 2CH 4SS x XOoxsDo 4L, Tl SXOus
144%3 41722 262144 . R6GEB6JHS{_ *.s 8s "X
FAdTox P dXs D 1D0IDL* we ¥ 1 +4%9 v s 68 L XPE 4T A
T oA S I AN™ X YT X s pdxddFss X K s, x X

~

~ 1

A e e e 2] X "ss T ] 4B St x J 1B {4 s x X
J o rd 1l s e xS

s O s

(7]

RESX 4
CSX I
DCX e

wrx — L LT L 1 L1 L

RDX 1.

S L T e

086 5 <G, A<

oy 1| o513 ——<EUE>

-

DB3 <__ 1 =

DB2

DEB1 <_ 0 = < e < - = :E I ;

B0 < >k < [T
. Pixel n Pixel nt+1

J‘1B-I:>ILS |

<__R2, Bit5—

—=_R2.Bit2>—

1 B-bIA

Frame .
Memory

(RGB 666 ) 18vi 41 4E8& L v, MAIX A

L, ~1, 24 w1 4A> ~8 v+, ,+235 _

> > ~

8 «xs 144 13 k4 d 5 LT x2CH 4S9 dxXX xsT 4L, Tie, _SXSus_
Cr 472 48777236, L 4L IRSSG8BS .+ 4 X . s s X

23


http://www.arikporat.com/

www.arikporat.com

- Parallel 8-Bits Bus Interface (IM2 IM1,IM0="011")

012

24

>

Register | D17 (D16 | D15 | D14 | D13 Di1|010| D9 | D8 (D7 | D6 | D5 D403 )02|01)|00 Command
Command | ¥ | x [ [ x| x| x|x|x|x|x(0|OQ[1]0Q|1]1]0]0 2CH
JAH Di7| D16 | D15 | D14 | D13 ) D42 | D19 |00 | D9 | DB (D7 (D6 | 05 (D4 | D3 | D2 | D1 | DO Color
05 A T 1A A A A I IO A G5K-Color
x| x| x| ]| x]x (1-pixel/ 2-bytes)
¥ x| x| e[ x| xlx[x]x|x x| X
06h x| x| x| x|l x el x|x|x XX i
(1-pixell 3bytes)
el el e x| el {x]xlx x| X
|
¥ x| x| e[ x| x|l x[x]x|x
o7h 16M-Color
¥ x| x| e[ x| xlx[x]x|x (1-ivel Toytes)
¥ x| x| e[ x| xlx[x]x|x
Pl X s 3 8 X4 x, o~ 3 Sy KA1 s s X
A AN 1 73%k | 9 WH* . 4 -5
e s BAY X X 4 X L4 s e XK X
- Parallel 9-Bits Bus Interface (IM2,IM1 IM0="001")
Register |17 D16 (D15 | D14 (D13 D12 | D11 |D10| D9 | D8 [ D7 | D6 [ D5 | D4 | D3 | D2 | D1 | DO Register
Command [ x [ x| x[x[x]uxlx[x]x]xlO0]O[t]O]1][1]0O]0 2CH
JAH Di7 | D16 | D15 | D14 | D43 (D42 | D41 (D40 | D9 g OB | D7 | D6 | D5 | D4 | D3 | 02 | D Color
- e [ e[ x| e[ ] x| xx B5K-Color
x| e x| x| xx (1-pixel/ 2-bytes)
06h Xl x| X | x| X | x| x|x|X 262K-Colar
flx x| kx| kx| x| x (1-pixell 2bytes)
Flo X s3 S IX 9 e 1 UXS L X ]
Fd X s 13+ 18HX .~ 5.5
S N B X 1610 X L e F 508 * 1% 17 >
- Parallel 16-Bits Bus Interface (IM2,IM1,IM0="010")
Register |D17 D16 D15 ] D14 D13 012011 (D0 Do [pe [ o7 o6 [os (D4 [D3 (o2 [0t (D0 | Command
Command | x | « @ x | x| x| x| x| x| x| x|[0]0]1 11|00 2CH
384 |p17 16| D15 |14 [ D13 [ p12[ o1 [p10] o9 | o8 [ o7 [ D6 | DS D3 | D2 | D1 | DO Color
05h X | x 65K-Color
= : i : i : 262K-Color
(2-pixels/ 3bytes)
X X X X X
X X
16M-Color
07h X | x (2-pixels/ 3bytes)
X X
el X s B X6 d x4 x B 8 1o X ]
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138.L . 6.5 :

> ~ ~

18. T T RN < T N I . S R R & [N RN

(i izeak dits F 8 111
- Parallel 16-Bits Bus Interface (IM2,IM1 IM0="000"and DB_EN='0")

Register  |0B17|DB16{DB15|DE14|DB13|D612| DB11|D610| DBY | DBA | DBT | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO Reqister
Command [y [ x [ [x[x[x|[x{x[x[x]O]O]1]O]1][1]0]0D 2CH
JAH OB17|DB16|0D615|0614| 0813|0612 DB11|0B10) OBY | DBE | OBT | DB6 | DBS | OB4 | DB | DB2 | DB1 | DBO Color

e A8, v A e BT 0, B 8 L X ]

~

Pd 124 0 7~ 5

(1 IBM) L v 24d X X0 AT X240 A4 ST IS LA X

- Parallel 24-8its Bus Interface (V2 IMT INO="000" and DB_EN=1)

Reqister 0823, DB22|DBZ1 DE20 D812\ DE1E DB DB DB 15\ DBt B 13)De2) 08t DB]U[DE’H 0BS | DBT | OB 0B (064 083 | OR2 | OBH | DB0|  Reqister
Command ([ fe [ Lo [ e fa [ fa [ e Lo fo e[ ol el o fo o] 2h

CX o IBM A 2. 44X 7 8L %]

MIPI DBI TYPE -C 4 XX 1< - 6
o st 31« d.x 1 v 4" XHX8357:DO00L 5 X ]
MIPI DBI TYPE -C

Fd T (ke XS LR IM2,08 X s ) s s D, 0 o D X0 ] L
. MIPI DBI TYPE -C option 1 e < 1 0 SN DS S N O N TR RN S N B

MIPIDBITYPE -Coption3  :~ » « F {1 #¥x 3 X « 114 d4*XJI" ¢«
-SDA , X4 1.s <ChipSelect- CSX_ _ 54 xx <3 L« ~4 _ Ff1x1
vxs 4 4L s ix7Tsx (1., x Seridinput/oitpu@Atac L X I 1 )
X v L, Xs e b s { L, x BaialClock WARX_SEL- | " L T X
Cx S L o~ . o« XS

A v
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=

»

-

> X
=

]
N7
X

=

-

DataCommand - DCX N T S
. SDA/SDO ~ ~» «7 {4 . x 1 x Fs X sy -

1. x 1 1 .x 1.:6% s x4l ]

14X P DICKA 45, Y BHX T4 Bxkes L4 4 X L XX
L sl x o s ,,1V11’§,,5,,3>jqxqjx1F{Q)XDYC)QLsx,,““>Xs\xs :
Tx L 7s ox o T x CSX o s X a4 v MSB. T s GRAM™ sl x

D PLTrs D40 U@SX X@XAx Iss 4 x] IS s iy

.in:””
Fd8Xe 4., x1 156X  « -

R RBx x4 x T X GBS L, X 4 LY

o] [

3l _Lﬂmxwllﬁﬁmw. | 30000

| E
) Command L Command /parameter L
| i

CEBX Ky T B XA

0 L CSXx4x os . o] o« s 41 . x s

s hoxeo s FH IS L1+« 0 JSDA XX XX LJTXxx e s T

b X sy X x:

. WRX_SCL I L X, L _ SPA ¥ X

DAL, x4 (14 %90)_ Fxf9xx xy I xo X L xxl  p v Tqq.
L oox o "s X « sS4 x{iq%s 1.

I T I I R - T S
_|--{4XX|-\\A :-|”X‘|16:”,)(X-{:“: ”\.:v
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o B
sheanihphhhhhhhnE

| , :
S0A _jlﬂ@vﬁiﬁxﬁi 07 Y06 (05 (04 (03 (02 (o1 Yo
J r

;ommand

BEX _‘ r -

'i

paramater

FoAX R T X116 LK X

s bx o Lo X¥ 1 SDCR is§ X X
0 4 CSX x«s 1 4,4 s 4]

. WRX_SCL X WX ox 4 4L SDAX < ¥ {s xx s S x,

~

= x .7 X o slx“SDAx,m*xlv,,xrlqu =L-|_|-]<‘vs=x~\,,
DO 14% x4 4. 1DCX X PPFX14 % st i 10X« g 1% 47
1L Txos « | s Cx 4 X~ ~O 54I3x0“§>|]€)( x X\%‘f FoA X 1 )

FAeXs  TxIDAE A9 ss Dxd 8

R - L X 1.
1 -~ . s 44 « 3xl-|x“§ =>x\>< .(,,-|VV ) 'XAVS
1T+ SIGRAM Se.» 4«8 ., wL » X 418% _s 44" s
X oo Do T B3 A ES KX D XL T Ay s
O T S R TP i T S
S Y X . I s . “X3,,Ix><><A SS «7{4{.%. S} -|=x>xx“\ . R
0 L QBSXxX{m _ < ] s 410 .Xo
FABT X s xQ vSPA ST XX Tx o8 {4xs s 1ox o
s Yy x (I s ,ow XX R BN "s = x 7

x{sL | 8BDA xxs XA4x{FrX.DOFX1Er 1.9 14%s . oxlI

Lo~ 14 % S L X Ll xx X S LSXY X{tos] 4. <X P

] x 7 s L o~ s X X y s | x s

~ A v
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DBI TYPE-C Option-1 (3 wire)
XX 7B A T8 (APASK

CSX T ]

SL:L_I_I_I_LI_I_I_I_I_I_I_I_I_I_I_I_I_LIT_I_U_LI_U_U_U_LI_I_I_L
SDA __ ¥ 0 r:m (D6 (D5 Y D4 ¥ D3 X2 D s.fmimma:msum-ﬁ‘@xm}’m*

- _MCU Input LCD Output
DBI TYPE-C Option-3 (4 WIreg

(BX T8 X 76 A NPASH
CSX T [
DCX N/

sco — LU UL IR AL L, T
| I |

SDA (1 )06 (D5 )X 03D ¥ DT)(D0 { D708 (05 ) D4} D3 ) B2 J DT P f————(T7.
sl oy )

MCU Input LCD Qutput

XX X3 XX« 4, X 18 L X SAHAXGEE T4

Fd 1o x 0,881 »sSDEXrH X4 b XXX w08 0 {7
FA3X X « S 6 s x | ] 4L s :
P X . 8 AL 1 In_ X p XXX D ¥ L8S X K

~ v v ~ v~ v v

Read over 8bits commands
DBl TYPE-C Option-1 (3 wire)

&Y T - ¢ T8 X EXEX D

NCS T Lo 1
1 I
sCL _I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_III_I_!_I_I_I_I_I_I_— ————— =L L I—[ L
SDA :‘a_m D3 (D2 m.—:r:fT DT .\ﬂ@%%
- MCU Input Dur;;‘dm LCD Output

DBITYPE-C Option-3 {4 wire) o

=) B A ¢ TB __XPXSK
NGS T : : n
DCX _\x o/ i A

scL LM rer re-—---- M
| b
SDA (D7) (DEX (BB X BT B3) B2) D100 (B om0~~~ BN BIN B0 f—— 07

MCU Input —
npu Durlh my :clm:k LCD Qutput

1.x1 .8 X HB L XS w4 s

N vv v
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L o~ | x s S v 4 .« N I S 1L 7

A v ~ > ~

e TR "DO, 11%ts

<

i . x 1 L. X

~

1H
I X “-IXN F{BDAXSX:‘SV

{1 ] F

v

L

Txxd |

X

1. x 1

e ¥ o T¥oes hbx o 4

~ >

S N

36 Y x L
31, - .o o X 4 2 Ak ¥d. 109
FH KX AT

KXY X

. 16kt
L4

L:IIMD Tabll: rl;ﬂ' B clada nl;_lprl'r"ll_1 |:|f|-|:;t {151 |A|:’h:|

R5G6B5 | X « xIXX (3 4 X% x <1 ,1X91 X

s WCSXX.s . § SCE 8DA 4 X 78X X\ <] <2 % 4.«

<

o x oo 5 tsv kA Tedx1 4 *Ts1 0 L1 v
L. 118 7 e HT X sx 17 x 47 % X%

Lx 1 1s &I xd$di4d%xs
U X <« x X L Y s X o, X
R5 G6 B5 X 14X X %, X X4 K Oh XX X x
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